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1. OBIIME ITOJIOXKEHUA

1.1 OcHoBHas npodeccnoHanibHass o0pa3oBaTeJbHAsi NpPorpaMMa  BbICLIEr0
o0pa3oBaHusl - MporpamMma IMOATOTOBKM OakajaBpoB (nasee — mporpamma OaxanaBpuara, OOII
OakanaBpuata), peajgn3yemMasi B COOTBETCTBUH C (heiepalibHbIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM  BbICHIETO  00pa3oBaHus  (elepaJibHBIM  TOCYAAPCTBEHHBIM  OIOJIKETHBIM
00pa30BaTebHBIM YUPEKICHUEM BBICIIETO 00pa3oBaHus «POCcCHICKHN XMMHKO-TEXHOJIOTHUSCKHAN
yHuBepcuter umenu .M. MenneneeBa» mno HampasieHuto noarotoBku 18.03.01 Xumuueckas
TeXHoJIorus, Npopmib «TeXHOIOrus U nepepadoTKa MOJIUMEPOBY, MPEACTABISIET COOOH KOMIUIEKC
OCHOBHBIX XapaKTEPUCTUK O0pa3oBaHMs, OpraHU3allMOHHO-NIEJarOrM4eCcKUX YCIoBUH, (opMm
aTTecTallud, KOTOPBIM NpesncTaBieH B BUAE OOLICH XapaKTepUCTUKU HpOrpaMMbl OakajaBpuata,
y4eOHOro IJjaHa, KaJeHAapHOro ydyeOHoro rpaduka, paboyux MporpaMMm AUCLUILIMH, IPOrpaMM
IIPAKTHUK, OLIEHOYHBIX CPEJICTB, METOAUYECKUX MaTEPUAIOB.

1.2. HopMaTuBHBIe JOKYMEHTHI JJsl Pa3padoTKM NporpamMmbl OakajaBpuata Mo
HANPAaBJIEHUIO MOATOTOBKHU COCTAaBIISIOT:

- ®enepanbublil 3ak0H OT 29.12.2012 1. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

- [Ipukaz MunoOpuayku Poccum ot 11.08.2016 1. Ne 1005 «O06 yTBepxkIeHUH
denepambHOTO TOCYJapCTBEHHOTO O0pa30BaTEIBHOTO CTAaHIApTa BBICIIETO OOpa30BaHUS TI0
HampaBieHuto moarotoBku 18.03.01 Xwumudeckas TexHosorws (YypoBeHb OakajiaBpuara)
(3apeructpupoBano B Muntocte Poccum 29.08.2016 1. Ne 43476) (mamee — ®I'OC BO mo
HanpasneHuto noaroroBku 18.03.01 Xumuueckas TexHonorus (ypoBeHb OakanaBpuaTa);

- [Ipuka3z Munucrepcta o6pasoBanus 1 Hayku Poccuiickoit @enepanuu ot 19.12.2013
r. Ne 1367 «O06 ytBepxknennn Ilopsiaka opraHu3anMu W OCYIIECTBJICHHUS 0Opa30BaTeIbHOM
JEeSATEeIbHOCTH IO 00pa30BaTeNbHBIM MpPOrpaMMaM BbICIIEro 00pa3oBaHUS — MporpamMmam
OakanaBpuata, IporpaMMaM CHelHaIuTeTa, IporpaMMaM OakagaBpuaTay.

1.3 O0mas xapakTepucTUKa NPOrpaMmMbl DakajaBpuara

eabio nporpaMMbl 0akajaBpuaTa SBISETCS CO3/aHUE TSl O0YYarOIIMXCS YCIOBUM st
npuoOpeTeHus HeOOXOAUMOTO [UIsl OCYHIECTBIICHUSI MPO(PECCHOHATBHON NEATEIbHOCTH YpPOBHS
3HaHWW, YMEHHUH, HAaBBIKOB, OIbITa JACSITENBHOCTH U TOATOTOBKM K 3alllUTE BBITYCKHOM
kBanupukanronHoii padbotsl (BKP).

[lonyuenne oOpazoBaHMs 1O TporpaMMme OakanaBpuara JOIyCKaeTcs TOJNBKO B
00pa3oBaTeNbHON OPraHU3aINH BBICILIETO 00pa30BaHus (J1ajee - OpraHu3anus).

OO6yuenne no mporpamme OakajiaBpuata B OpraHHU3alldd OCYIIECTBIISIETCS B OYHOM, OYHO-
3209HOM W 320YHOM opMax oOydeHusI.

O6bem mporpaMMmbl OakanaBpuarta cocrtaBisgeT 240 3aueTHBIX enWHMI (Janee - 3.€.) BHE
3aBUCUMOCTH OT (hOpMBbI OOy4eHHs, TPUMEHSIEMbIX 00pa30BaTENbHBIX TEXHOJOTUH, pealn3aluu
nporpaMMbl OakajaBpuaTta C HCIONB30BAaHHEM CETEBOM (OpMBI, peaau3aluu MpOTrpamMMbl
OakanaBpuaTa Mo UHAUBHIYyAIbHOMY y4eOHOMY IUIaHy, B TOM YHCJIE€ YCKOPEHHOTO O0yUYEHUS.

Cpoxk nomyuyeHus o0pa3oBaHus 10 porpamme OakanaBpuara:

- B OuHOM (opme o0OyyeHHs, BKJIIOYas KaHUKYJbl, MPEIOCTaBIsiEMble IOCIE
MPOXOXKACHUS TOCYNapCTBEHHOW HTOrOBOM aTTeCTallH, BHE 3aBUCUMOCTH OT MPUMEHSEMBIX



00pa3oBaTeNbHBIX TEXHOJOTHH cocTaBiseT 4 roga. O0beM mporpammbl OakaiaBpuaTa B OYHOU
dopme 00yueHus, peaar3yeMblii 3a OJJUH y4eOHbIH roJ;, coctanisieT He 6onee 60 3.e.;

- B OYHO-3320YHOHM MJIM 3204HOM (hopMax 00yueHHsI BHE 3aBUCUMOCTHU OT IPUMEHIEMBIX
00pa30BaTENIbHBIX TEXHOJIOTUI yBEIMUUBAETCS HE MEHEee YeM Ha 6 MecsLeB 1 He Oosee ueM Ha 1 rox
10 CPAaBHEHMIO CO CPOKOM IOJTydeHUst 00pa3oBaHus 1o oyHoU Gopme o0ydeHus. O6beM nporpaMmsl
OakanaBpuaTa 3a OJMH y4eOHBIH roJl B OYHO-3a0UHOW WM 3a04HOM (popMax 0OydeHUs HE MOXKET
COCTaBIATEL Oomee 75 3.€.;

- npu 00y4eHUH 110 UHAUBUAYAIbHOMY yUY€OHOMY IUIaHY BHE 3aBUCHUMOCTHU OT (POPMBI
o0yuyeHMsI COCTaBlIsileT He Oosee cpoka TOJy4eHUs O0Opa3oBaHUs, YCTAHOBICHHOIO IJis
cooTBeTCTByIOIEH (opMbl 0OyueHHs, a mpu OOyYeHHMH MO WHIWBUAYAIBHOMY IUIaHy JHUI[ C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI MOXKET OBITh YBEJIHUEH MO UX JKEJIaHHUIO0 He Oojiee ueM
Ha | rox MO CpPaBHEHHWIO CO CPOKOM IIOJydeHHsI 0Opa3oBaHUsS JJIsi COOTBETCTBYIOMICH (hOPMBI
o0yuenusi. OO0beM mporpamMmbl  OakajiaBpuara 3a OJIWH YYEOHBIH TOJI TpU OOYYEHHH TIO
WHMBUAYaJIbHOMY IJIaHy BHE 3aBUCHUMOCTH OT ()OPMBI OOy4EHHUSI HE MOXKET COCTaBIAThH Oosee 75
3.e.

KonkpeTHblli Cpok modydeHuss oOpazoBaHMss U 00BbeM MporpamMmbl OakajaBpuaTta,
peanu3yeMblii 3a OIMH y4eOHBIH roJl, B OYHO-3a0YHON MJIM 3a04HOM (popMax oOydeHus, a Takxke Mo
VHAMBUYyaJIbHOMY IUIaHY OIpPEAENAIOTCS OpraHu3alliell CaMOCTOSATENbHO B IPEJENax CPOKOB,
YCTaHOBJIEHHBIX HACTOSIIIIUM ITyHKTOM.

[Ipu peanuzanuu nporpaMMbl 6akagaBpuaTa OpraHU3alys BIPaBe MPUMEHATh JIEKTPOHHOE
o0y4eHHe U TUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHUH.

[Tpu oOyueHnH M1 C OrpaHMYECHHBIME BO3MOKHOCTSIMH 3/I0POBBSI 3JICKTPOHHOE 00ydeHHUE U
JMCTAaHIMOHHBIE 00Pa30BaTeNbHbIE TEXHOJIOTHH JIOJIKHBI IIPEAyCMaTPUBATh BO3MOKHOCTh IIpHUeMa-
nepeaayu UH(GOpMaIK B JOCTYIHBIX Ui HUX (OpMax.

Peanuzanus nporpaMMsel 6akajiaBpraTa BO3MOXKHA C UCIIOJIb30BAHUEM CETEBOM (hOPMBI.

OOpa3zoBarenbHasi JEATENBHOCTh [0 Mporpamme OakanaBpuaTra OCYIIECTBISETCS Ha
rocyJapCcTBEHHOM s3blke Poccuiickoir ®Penepanuu, €CiIM HHOE HE OIPEACIICHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpIaHU3alUH.

CrpykTrypa nporpamMmbl 6aKajJaBpHaTa BKJIKYAET 00513aTeIbHYI0 4YacTh (0a30BYI0) U
4acTh, GOPMHUPYEMYI0 YHACTHUKAMH 00Pa30BaTeIbHbIX OTHOLICHUI (BAPHATHBHYIO).

Oto obecneunBaeT BO3MOXKHOCTh pealM3allid IporpamMMm OakanaBpuara, HMMEIOUIMX
pa3IMYHYI0 HAMPaBJICHHOCTD (Mpouis) 00pa3oBaHusl B paMKaX OJHOTO HANpPaBIICHUS MOATOTOBKHU
(manee - HaMPaBIEHHOCTH (MPOQUIIB) TPOTPAMMBI).

[Iporpamma GakanaBpuaTa COCTOUT U3 CIEAYIOLUINX OJIOKOB:

Baok 1 «/IucuMmimHbl (MOAYJAM)», KOTOPBIA BKJIIOYACT AUCIHUIUIMHBL (MOAYJIH),
oTHOcAlMecs K 0a30BOM YacTH MpOrpamMMbl, M JAUCHUIUIUHBI (MOIYJH), OTHOCAIIMECS K €€
BAPUATUBHOW YaCTH;

biok 2 «IIpakTHKH», KOTOPBI B IMOJHOM OOBEME OTHOCHUTCS K BapHaTUBHOW YacTh
IIPOrPaMMBI;

Baok 3 «l'ocynapcTBeHHasi MTOroBasi aTTecTaAlMs», KOTOPHIH B IIOJIHOM OOBEME
OTHOCHUTCSI K 0230BOM 4acTH MPOrpaMMBbl U 3aBEPLIAETCS IPUCBOCHUEM KBaTU(UKALUY, YKa3aHHON
B IIepeYyHE HAINpaBJICHUH MOJIrOTOBKHM BBICIIET0 00pa3oBaHHUs, YTBEPKAEHHOM MMHUCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoii deneparium.



CTpykTypa nporpammsbl 0aKkajiaBpuarta

OO0beM mporpamMMmbl OakangaBpuaTta B
CrtpykTypa nporpamMmsl 0akajiaBpuaTa
3a4EeTHBIX €INHHUIAX
JlucuunauHb! (MOIYIN) 216
bnok1 bazoBas yacte 115
BapuaTtuBHas yacte 101
[IpakTuku 18
biok 2
BapuaTtuBHas yacth 18
['ocynapcTBeHHast HTOTOBasl ATTECTAIUS 6
brnoxk 3
ba3oBas yactb 6
O0mwem nporpamMmsbl 6akanaBpuaTa 240

Jucuuiuineel  (MOIyJHM), OTHOcAIIMecs K 0a30BOW dYacTW mHporpaMMbl OakajaBpuata,
ABIIAIOTCA 00513aTENbHBIMU 11 OCBOEHMSI OOYYalOUIMMCSl BHE 3aBHCHUMOCTH OT HaIlpPaBJIEHHOCTH
(mpodwiist) mporpamMmbl OakaiaBpuaTa, KOTOPYKO OH ocBamBaeT. HaGop mucturuimH (MOIyJei),
OTHOCALIMXCS K 0a30BOM dYacTu mporpaMMmbl OakajlaBpuara, OpraHM3alUs — OIpeleNseT
CaMOCTOSITENIbHO B 00beMe, ycTaHoBieHHOM Hactosium @I'OC BO, ¢ yueToM COOTBETCTBYIONIEH
(COOTBETCTBYIOIINX) MPUMEPHON (IPUMEPHBIX) OCHOBHOH (OCHOBHBIX) 00pa3oBaTENbHOMN
(0Opa3oBaTenbHBIX) TPOTPAMMEI (IIPOTPAMM).

Jucuumuinael (Moxynu) mo ¢uiaocoduu, UCTOPUM, WHOCTPAHHOMY SI3bIKY, O€30MacHOCTH
KHU3HENEATSNIFHOCTH pean3yloTcss B paMkax 0azoBoi yactu bioka 1 «Aucuuruimebl (MOZYIN)»
nporpaMMbl OakanaBpuata. O0beM, coJepKaHWE W TOPAIOK peau3aliy YKa3aHHBIX JUCIUTUTHH
(MomyJieil) onpenensoTcsl OpraHu3alreil CaMOCTOSITENBHO.

JlvcuuIuinHel (MOAYIH) IO GU3NYECKON KyJIbType U CHOPTY PEan3yIoTCs B paMKax:

- 6a3oBoil wactu broka 1 «/luctumiaueabl (MOXYNH)» TpPOrpaMMbl OakaiaBpuara B
o0bemMe He MeHee 72 akaJeMHUUeCKHX 4acoB (2 3.€.) B 04HOH Gopme 00yueHus;

- 9JIEKTUBHBIX JUCHUIUIMH (MoIyJieil) B oObemMe He MeHee 328 akaJeMHYEeCKHX YacoB.
YkazaHHBIC aKaJIEMUUECKUE YaChl SBISIOTCS 0053aTEIIbHBIMU JIUIsI OCBOCHHS U B 3.€. HE TIEPEBOJISATCS.

JucuutuiHel (MO M) MO (PU3MUECKOW KyJIbType W CIHOPTY PEaNH3yIOTCS B TOpPSIKE,
YCTAaHOBJICHHOM OpraHu3anuen. Jlias HMHBaNMAOB M JUI] C OrPAaHUYEHHBIMU BO3MOKHOCTSIMH
3I0pOBbsl OpraHM3allis yCTAHABIMBAET OCOOBIM MOPAJOK OCBOECHUS IUCLUIUIMH (MOAyJeH) Mo
(Gu3n4ecKoil KyJabType U CIIOPTY C Y4ETOM COCTOSIHUS UX 3[J0POBBS.

JIMcuuIUInHBL (MOYJIN), OTHOCAIIMECS K BApUATUBHOM 4acTH MporpamMMbl OakanaBpHuara, u
NPaKTUKU ONPEAEISAIOT HAlPaBICHHOCTD (Ipoduiib) nporpaMMel Oakanaspuara. Habop nucuumniux
(MomyJieit), OTHOCSIIMXCSA K BApUAaTUBHON YacTH IPOrpaMMbl OakaaBpuaTa, i MPaKTHK OpraHu3alus
OTIpefieNisieT CaMOCTOATEIbHO B 00beMe, ycTanoBiIeHHOM Hactosimum OI'OC BO. ITlocne BeiOopa
00y4JaroImuMCsT HampaBIeHHOCTH (MPOQUIISL) MPOTrpaMMBbl, HAOOP COOTBETCTBYIOIIMX IUCITUTUTHH
(MomyIieit) ¥ IPAaKTUK CTAHOBHUTCS 0053aTEIBHBIM JI OCBOCHHUS 00YUYaIOIIAMCSI.

B Brok 2 «IIpakTukm» BXOAAT yueOHas U MPOU3BOJICTBEHHAS, B TOM YHUCIIE MPEIUTUIOMHAS,
HPaKTUKU.

Tun y4eGHOM NpaKTUKK — IPAKTUKA 10 MOJy4YEHUI0 NEPBUYHBIX TPO(HECCHOHANBHBIX YMEHUI
Y HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUI U HABBIKOB HAyYHO-HCCIIE10BATEIbCKOMN €SI TEIbHOCTH.

CriocoObl poBeieHNs] yu4eOHOM MPAKTUKU: CTallMOHApHAS; BHIC3HAS.

Tunel NpON3BOJCTBEHHON NTPAKTUKU:



- NPaKTUKa IO TIOIYYCHUIO MPOPECCHOHATFHBIX YMEHUH B ONbITa PO(eCcCHOHATHHOM
NEeSITEIbHOCTH;

- TEXHOJIOIMYECKasl IPAKTUKA;

- nefarornyeckast pakTHKa;

- Hay4YHO-MCCIIe0BaTeNbCcKas padorTa.

CrniocoObl poBeIeHNs TPOU3BOICTBEHHOM MPAKTUKH: CTAallMOHAPHAS; BHIC3HAS.

[IpenaumiomMHas npakTHKa MPOBOAUTCS JUIS BBIMOJIHEHUS BBITYCKHON KBalu(UKAIIMOHHON
paboThI U ABJISAETCS 0053aTENBHOM.

IIpu pa3paboTke mnporpamm OakajaBpuaTra OpraHu3alMs BHIOMPAET TUIBI NPAKTUK B
3aBUCHUMOCTH OT BUJA (BUOOB) AESITEIBHOCTH, HA KOTOPBIM (KOTOpBIE) OPUEHTHPOBAaHA IIPOrpaMMa
OakanaBpuata. OpraHuzanusi BIpaBe IMPEAyCMOTPETh B IMporpaMMe OakajaBpuaTa HMHbBIE THUIIbI
MPAKTHUK JONOJHUTENBHO K ycTaHOBIEHHBIM HacTosiiuM @I'OC BO.

VYuyebHass M (MIM) NPOU3BOACTBEHHAs NPAKTUKA MOTYT NPOBOAMTHCA B CTPYKTYpPHBIX
NOJPa3/IeIEHUSIX OPraHU3alUH.

Br160p MecT npoxoxaeHus NPAaKTUK ISl JIHIL ¢ OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 310POBBSI
HPOM3BOJUTCS C YYETOM COCTOSTHHS 3/I0pOBbsI 00yUYaIOLIMXCs U TpeOOBaHUI 110 JOCTYITHOCTH.

B bnok 3 «locymapcTBeHHass WTOroBas arTecTalMs BXOAMT 3alIMTa BBITYCKHOM
KBaJM(PHUKAIIMOHHON paboOThI, BKIIFOYAsi OJATOTOBKY K MPOLEAYpPE 3aIUTHI U MPOIeypy 3aIlIUTHI, a
TaK)Ke MOATOTOBKAa K cIaue M claya rocyJapCTBEHHOTO SK3aMeHa (€clii OpraHu3aliys BKIIOYWIIA
roCyAapCTBEHHBIN IK3aMEH B COCTAB rOCYJapCTBEHHOM UTOTOBOM aTTECTAINH).

IIporpammbl GakanaBpuaTa, COAEp)KAIIME CBEIEHMSA, COCTABISIIOIIME TOCYJApCTBEHHYIO
TaliHy, pa3pabaThIBAIOTCS U PEATM3YIOTCS MPU CO3JAHUU YCIOBHM M C COOIOJIEHHEM TpeOOBaHUI
3akoHogarenbeTBa Poceniickont denepanuu 0 rocyJapcTBEHHOM TaliHe

Peanuzanus yactu (yacteit) oOpa3oBaTesbHONW MPOrpaMMbl U IOCYIApPCTBEHHON HUTOTOBOM
aTTeCTallud, COJAEpXKalled HayYHO-TEXHUYECKYI0 HWH(POPMALMIO, TMOMISKAIIYI0 HKCIOPTHOMY
KOHTPOJIIO, U B paMKaX KOTOPOH (KOTOPBIX) A0 CTYIAEHTOB AOBOASTCS CBEIEHUS OIPaHUYEHHOIO
JoCTyna U (MiaM) B Y4eOHBIX ILEJSX MCIOJIB3YIOTCS CEKpPEeTHBIE 00pas3ibl BOOPYKEHHUS, BOCHHOU
TEXHHUKH, UX KOMIUIEKTYIOLUE U3/EINs, HE T0IyCKAeTCsl C IPUMEHEHUEM 3JIEKTPOHHOTO 00yUYeHMs,
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

[Ipu pa3paboTke mporpamMmmbl OakaiaBpruata 00ydJaromuMcst 00eCIeYuBaeTCs BO3MOXKHOCTh
OCBOCHMS JUCLUIUIMH (MOAYJIEH) MO BBIOOPY, B TOM UHUCIE CIELUAIbHBIE YCIOBHUS MHBAIUAAM U
JMLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbsl, B 00beMe He MeHee 30 mpoueHToB o0bema
BapuaTUBHOM yacT broka 1 «lucrumiunsl (MOLyIn)».

KonnuecTtBo yacoB, OTBEIEHHBIX Ha 3aHATHUS JIEKIIMOHHOIO THMA, B LejaoM Io bioky 1
«JlucuurummHbl (MOAYH)» JTOJDKHO COCTAaBIATH HE Oosnee 50 MPOLEHTOB OT OOIIET0 KOJUYeCTBa
4acoB ayAUTOPHBIX 3aHATUN, OTBEIEHHBIX HA pean3alMio JaHHOro bioka.

[IpodwmibHas HanmpaBICHHOCTH MPOTPaMM OakKalaBpHara ONpeAeisieTcs 00pa3oBaTeIbHON
OpraHu3alueil, peajnzyoiei 00pa3oBaTeIbHYyI0 IPOrpaMMy 110 COOTBETCTBYIOIIEMY HalPaBJICHUIO
HOJTOTOBKH.

1.4 TpeGoBaHus K NoCTynawuemMy

TpeboBaHus K MOCTyHarOIEMy ONpPEesatoTes (heepalbHbIM 3aKOHO1aTEILCTBOM B 001aCTH
oOpa3zoBanus, B ToM uncie [TopsakoM mpuema Ha oOyyeHHE 1O 0Opa30BaTENbHBIM MPOTrpaMMaM
BhICIIEr0 00pa3oBaHus — MporpaMMam OakajgaBpuaTa Ha COOTBETCTBYIOUIMIA yUeOHBIH TOA.



2. XAPAKTEPUCTHUKA TPO®ECCHOHAJIBHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 O01acTh NpoecCHOHAIBLHOM NeATEJbHOCTH BBINTYCKHUKA

BhImyckHUK, OCBOMBIIMM IporpaMMmy OakajlaBpuaTa, B COOTBETCTBMM C BHJOM (BHUIAMH)
npoeCCHOHAIBHONW ~ JIEATEILHOCTH, HAa KOTOPBIM (KOTOPBIE) OPHEHTHUPOBAHA MpOTrpaMma
OakanaBpuarta, J0JKeH ObITh TOTOB PelIaTh CIEAyIOLIe MPoheCCUOHATBHBIC 3a/1aUH:

NPOU3BOJACTBEHHO-TEXHOJIOTHYeCKAas eI TeJIbHOCTh:

- opranmzanuss pabodymx MeCT, HMX TEXHMUYECKOE OCHAIllEHHe, pa3MelIeHHe
TEXHOJIOTUYECKOr0 000py10BaHUS;

- AKCIUTyaTalus U 00CITyKHBaHNUE TEXHOJIOTHYECKOTO 000py10BaHUS;

- YIPaBJIE€HUE TEXHOJOTNUECKUMU MPOLIECCAMH TPOMBIIIJIEHHOTO TPOU3BO/ICTBA;

BXOJIHOM KOHTPOJIb ChIPbsI U MaTEPHAJIOB;

- KOHTPOJIb COOJIOICHUS TEXHOIOTUYECKON TUCIUIIINHBI;

- KOHTPOJIb Ka4€CTBA BBIITYCKa€MOU IPOAYKIIMH C HCIOJIB30BAHUEM TUIIOBBIX METOIOB;

- UCCIIEIOBaHNE NPUYMH Opaka B MPOU3BOJCTBE, pa3pabOoTKa MEpOIpPHUSITHH MO €ro
IIPETYTIPEXKACHAIO U yCTPAHEHUIO;

- OCBOEHHUE TEXHOJIOTMUECKUX IIPOLIECCOB B XOJ€ MOATOTOBKM IPOM3BOJICTBA HOBOU
IPOAYKIIHH;

- ydacThe B paboTe Mo Halajgke, HAaCTPOWKE M OINBITHOW MpOBEpKe 00OPYIAOBaHUS U
IIPOrPaMMHBIX CPEJCTB;

- IpOBEpKAa TEXHUYECKOI'O COCTOSHMSI M OCTaTOYHOTO pecypca 00OpyI0BaHuS,
opranu3zanys npouIaKTUYECKUX OCMOTPOB U TEKYIIET0 PEMOHTA;

- IpUEMKa 1 OCBOEHHE BBOAMMOIO 000py10BaHMUS;

- COCTaBJICHUE 3a8BOK Ha 000PYJOBaHME U 3allacHbBIE YaCTH, OJrOTOBKA TEXHUYECKOM
JNOKYMEHTAllMU Ha PEMOHT;

HAYYHO-HMCCJIeI0BATeIbCKAS 1eSITeIbHOCTD:

— U3yuYeHHe Hay4yHO-TEXHHYECKOH MH(OpMaIuu, OT€UYECTBEHHOrO U 3apy0eKHOro OIbITa
110 TEMaTUKE UCCIICJOBAHMS;

— MaTeMaTHYecKOe MOJICIMPOBAaHHUE MPOIECCOB U OOBEKTOB Ha 0a3e CTaHAAPTHBIX MAKETOB
ABTOMATU3MPOBAHHOTO IPOEKTHUPOBAHUS M NAKETOB INPUKIATHBIX NPOrpaMM MJisl Hay4YHBIX
HCCIICIOBAHMIA;

— TIPOBEJIEHUE OHKCIIEPUMEHTOB [0 3aJaHHOW METOJMKE, COCTABJICHHUE OIMCAHUS
IIPOBOAMMBIX UCCJICIOBAaHUMI U aHAIU3 UX PE3YJIBTATOB;

— TOJrOTOBKAa JAHHBIX JUISl COCTABIEHUS 0030pOB, OTUYETOB M HAYUHBIX ITyOIMKaIIU;

— COCTaBJICHHE OTYETA IO BBHINOJIHEHHOMY 3a/laHUI0, YYaCTHE BO BHEIPEHHUH PE3YJIbTAaTOB
UCCIIeIOBaHUN U pa3paboToK;

— TpPOBEACHUE MEPONPHUATHHA MO 3alUTe O0OBEKTOB MHTEIUIEKTYyalbHONW COOCTBEHHOCTH,
pe3yJIbTaTOB MCCIEIOBAHNMN U Pa3padOTOK KaKk KOMMEPUYECKOW TalHBI MPEIIPUATHSL.

2.2 O0bekThI NPOodecCHOHAIBHOM AeITeIbHOCTH BHIIYCKHUKA
O6bexktamu TPoeCCUOHATHLHON JIEATETHHOCTH BBIMYCKHUKOB, OCBOUBIIMX TMPOTPaMMBbI
OakanaBpuata SIBISIIOTCS:



- XUMHYECKHE BEIIECTBA U CBIPHEBBIE MAaTEPHAIIBI JUIsI IPOMBIIIJIEHHOTO IIPOU3BOACTBA
XUMHUYECKON IPOAYKIIHH;

- METOBI U TPUOOPHI OIIPECIICHHUS COCTaBa M CBOICTB BEIIECTB M MATEPUAIIOB,;

- 000py10BaHUE, TEXHOJOTUUECKUE MPOLECCHI U MPOMBIIUIEHHBIE CUCTEMBI ITOJTy4YEHUS
BEILECTB, MaTCPUAJIOB, H3JACIIHNA, a TaK)KE€ METOAbl U CpPEACTBA JMATHOCTUKM M KOHTPOJIA
TEXHUYECKOTO COCTOSIHHSI TEXHOJIOTUYECKOTo O00OpYyOBaHHMS, CpPEACTBA AaBTOMATH3allUd U
YIIPaBJICHUS TEXHOJIOTMYECKUMU MPOLECCAMHU, METObI U CPEACTBA OLIEHKH COCTOSIHUS OKPY KArOLIEH
Cpeabl ¥ 3alUThI €€ OT BIUSAHUS IPOMBIIIIEHHOTO IPOU3BOJICTBA.

2.3 Buasl npogdeccnoHabHOI 1eATeJIbHOCTH BbINYCKHUKA

Buner npodeccronanbHON 1eATeIbHOCTH, K KOTOPBIM TOTOBSITCS BBIITYCKHUKH, OCBOUBIIIHE
nporpaMMmy OakaliaBpuaTa — IMPOU3BOJICTBEHHO-TEXHOJOTHYECKasi M Hay4YHO-UCCIIEOBATEIbCKas
NESTENIbHOCTh B 00JIACTH XUMUYECKOM TEXHOIOTHH.



3. INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS TPOI'PAMMBbI
BAKAJIABPUATA

3.1. B pesynbraTe OCBOCHHUS NpPOTrpamMMbl OakajaBpuaTa Yy BBITYCKHUKA JOJDKHBI OBITh
c(hopMHpPOBaHBI OOLIEKYIBTYPHBIE, 00IIETTPOPECCHOHATBLHBIE B TPOPECCHOHATFHBIE KOMITETCHIINH.

3.2. BbImyckHHMK, OCBOMBIIMH mporpaMMmy OakajnaBpuara, JOJDKEH  00JaaaTth
CJIEYIOUIMMHU 001eKYIbTYPHBIMH KOMIICTCHIIUSIMH:

- CHOCOOHOCTBIO HCIOJB30BaTh OCHOBBI (DMIOCO(CKUX 3HAHUHM 1 (POPMHUPOBAHUS
MEpoBo33peHueckoi mosurmu (OK-1);

- CHOCOOHOCTBIO AHAJIM3UPOBATh OCHOBHBIE 3TAIbl U 3aKOHOMEPHOCTH UCTOPUYECKOTO
pa3BuTHsI 001IeCTBa A1 POPMHUPOBaHUs rpakaanckoit mosuimn (OK-2);

- CHOCOOHOCTBIO MCII0JIb30BAaTh OCHOBBI 3KOHOMUYECKHUX 3HAHUN B Pa3InUHbIX chepax
xusHenestensaoctu (OK-3);

- CHOCOOHOCTBIO MCIIOJIB30BaTh OCHOBBI IPAaBOBBIX 3HAHMN B pa3iIMuHBIX chepax
nesreapHocTr (OK-4);

- CHOCOOHOCTBIO K KOMMYHHUKAIIMM B YCTHOM M MUCBMEHHOW (OpMax Ha PYCCKOM U
MHOCTPAHHOM SI3bIKAX Ul PELICHUs 3a/1a4 MEXIMYHOCTHOIO M MEXKYJIbTYPHOIO B3aUMOJICHCTBUSA
(OK-5);

- CHOCOOHOCTBIO Pa0bOTaTh B KOJJICKTHBE, TOJEPAHTHO BOCIPHHUMATH COIHAIIBHBIC,
STHHYECKHE, KOH(PECCHOHANBHBIE U KyIbTypHbIC pasimnuus (OK-6);

— CHOCOOHOCTRIO K caMOOpraHu3aliu u camooopasoanuio (OK-7);

- CHOCOOHOCTBIO UCMOJIB30BAaTh METOABI M MHCTPYMEHTHI (PM3UUECKOM KYJIbTYpbI AJIS
oOecrieueHns OTHOLIEHHOM COLMaNbHOM U npodeccnonanbHou nestenbroct (OK-8);

- CHOCOOHOCTBIO UCIIOIB30BATh IPUEMBbI OKa3aHUS MEPBOM MOMOIIH, METO/IbI 3AIIUTHI B
yCIOBHSIX 4Upe3BbrdaiiHbIx cutyanuii (OK-9).

3.3. BoimyckHHK, OCBOMBIIMK mporpammy OakajaBpuara, JOJDKeH  00JaaaTh
CJICIYIOUIMMHU 001eNPo(ecCHOHAIBLHBIMHE KOMMIETeHIHAMU:

- CHOCOOHOCTBIO u TOTOBHOCTBIO HCIOJIb30BAThH OCHOBHbIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCIHUIUIMH B podeccuonanbHoi aesrenbroctu (OITK-1);

- TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS O COBPEMEHHOM (M3MYECKON KapTHHE MHUpA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BEIleCTBa Ui TOHUMAaHHUs
OKpy’Karolero Mupa u sisnenuii npupoast (OITK-2);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHMSA O CTPOCHHUHU BEILECTBA, NPUPOAEC XMMUYECKOH
CBSI3U B PA3JIMYHBIX KJaccax XUMHUYECKUX COCJUHEHUH JJs1 MOHMMAHUS CBOWCTB MaTepHalioB U
MEXaHH3Ma XMMHUYECKHUX MPOIECCOB, MPOTEKAOUINX B OKpyskarouieM mupe (OITK-3);

- BIAJICHUEM IIOHUMaHHsA CYIIHOCTM M 3HadeHus HHQOpManuu B Ppa3BUTUHU
COBPEMEHHOI0 MH(POPMALMOHHOI0 OOIIECTBA, OCO3HAHMsI ONACHOCTH M yIpo3bl, BO3HUKAIOIIUX B
9TOM TIpolecce, CIOCOOHOCTBIO  COOMIOAaTh OCHOBHBIE TpeOOBaHUS  HMH(DOPMALMOHHON
0€30MacHOCTH, B TOM YHCIIC 3alIUThI rocyaapcTBeHHoM Taitnbl (OITK-4);

- BJIaJICHEM OCHOBHBIMM METOAAMH, CIIOCOOAMU U CPEACTBAMU M1OJTyUEHHs], XPaHEHNU,
nepepaboTku MH(OPMAaLMU, HaBbIKAMU PabOThl C KOMIIBIOTEPOM KakK CpPEICTBOM YIpaBJIECHHUs
urdopmanueit (OITK-5);

- BJIQJICHUEM OCHOBHBIMH METOJAMHU 3aLUTHl MPOM3BOJCTBEHHOIO IE€pCOHAA U
HACENICHUS OT BO3MOXKHBIX TIOCICICTBHUIA aBapuii, KaTacTpod, cruxuitHeix 6eactuii (OITK-6).



3.4. BrinyckHUK, OCBOUBIINH nporpaMmy OakanaBpuara, JTOJDKEH
o0nagaTh npogecCHOHATbHBIMU KOMIIeTEHIMAMH, COOTBETCTBYIOIIMMU BUIY MTPO(ECCHOHAIbHON
NesITeIbHOCTH, Ha KOTOPBIH OpUEHTHPOBaHA porpaMMa OakaaBpuaTa:

npouU3600CMEEHHO-MEXHOI02UYECKAS 0eAMEeNbHOCb!

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYLIECTBISATh TEXHOJOTMUECKMI mpolecc B
COOTBETCTBUM C PETJIaMEHTOM U HUCIIOJIb30BaTh TEXHUUYECKUE CPEICTBA JAJS U3MEPEHHs] OCHOBHBIX
napamMeTpoB TEXHOJIOTUYECKOTO IpoIecca, CBOMCTB chiphs u npoaykuuu (I1K-1);

- TOTOBHOCTBIO IPUMEHATh AHAJIUTUYECKME U YHUCIECHHBIE METOABl PpEIICHUs
IIOCTaBJIEHHBIX 3aJla4, UCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOIMH, MPOBOAMUTH
00paboTKy uHpOpPMALMK C HCIOIB30BAaHUEM MPHUKIAIHBIX TPOTPAMMHBIX CPEACTB  C]epsl
npo¢eCCUOHATBLHON AEATENbHOCTH, UCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHbIE TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEH MNpodeccuoHaNbHON 00J1aCTH, MaKeThl NMPUKJIAJAHBIX IpOrpaMM Jjs pacdera
TEXHOJIOTHYECKUX MapaMeTpoB obopynosanus (I[1K-2);

- TOTOBHOCTBIO  HCHOJBb30BaThb  HOPMATHBHBIE  JOKYMEHTbI 10  KadecTBY,
CTaHJAPTU3AIMH U CePTU(UKALUU TPOIYKTOB U U3JEIUN, SIEMEHThl SKOHOMUYECKOTO aHalu3a B
npaktryeckoit nesirenbHoctH (I1K-3);

- CHOCOOHOCThIO NPUHUMATh KOHKPETHbIE TEXHUYECKHE pEIleHUs Npu pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA W TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocheAcTBHi uX npumeHenus ([1K-4);

- CHOCOOHOCTBIO UCIOJIb30BaTh MPaBUiIa TEXHUKU OE€30MaCHOCTH, MPOU3BOICTBEHHOM
CaHMTapUH, MOKAPHOU 0E30IaCHOCTH U HOPMBI OXpaHbl TPyJa, U3MEPATh U OLIEHUBATh apaMeTphI
IPOM3BOJICTBEHHOTO MUKPOKIIUMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, IIIyMa, 1 BUOpaIHH,
ocseieHHocTH padounx mect (ITK-5);

- CHOCOOHOCTBIO HaJla)KUBATh, HACTPAUBATh U OCYILECTBIIATH IPOBEPKY 000PYI0BaHUS
u porpamMmubIx cpencts (I1K-6);

- CHOCOOHOCTBIO MIPOBEPSTH TEXHUYECKOoe COCTOSIHUE, OpraHU30BBIBATh
NpOopHUIAKTHYECKAE OCMOTPbI U TEKYIIMH PEMOHT 000pyAOBaHHs, TOTOBUTH O0OpYyIOBaHHE K
PEMOHTY U IPUHUMATH 000opyaoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO U IKCIUTyaTallik BHOBb BBOAUMOTro odopynoBanus (I1K-8);

- CIIOCOOHOCTBIO ~ aHAJIM3UPOBATh  TEXHUUYECKYI0  JOKYMEHTallMIo0, I[0AOUpaTh
00opy10BaHKE, TOTOBHUTD 3asBKH Ha MPHOOpeTeHHE U peMOHT obopynoBanus (ITK-9);

- CIIOCOOHOCTBIO IMPOBOAUTH AaHAIU3 ChIPbsl, MATEPHAJIOB W TOTOBOW MpPOJIYKLUH,
OCYILECTBIIATH OIEHKY pe3yabTaToB ananmm3a (ITK-10);

- CHOCOOHOCTBIO BBISABIATH W YCTPAHSATh OTKJIOHEHUS OT PEXKUMOB pabOTHI
TEXHOJIOTHYECKOTO 000pyI0BaHMS U TTApaMeTPOB TeXHoJoruueckoro mporecca (ITK-11);

HAYYHO-UCCTIe008AMENbCKASL 0esIMENbHOCHb.

- CHOCOOHOCTBIO  IUTAHUPOBAaTh M MPOBOIUTH  (U3NYECKHME M XUMHYECKHE
OKCTIEPUMEHTHI, MPOBOJIUTH 00pa0OTKYy MX Pe3yJbTaTOB M OIEHHBATH MOTPEUIHOCTH, BBIIBUTATH
THIOTE3bl W yCTAHABJIMBATh TPAHHIBI WX MPUMEHEHHS, MPHUMEHSITh METOIbl MaTeMaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS, TCOPETHUCCKOTO U dKCIIEpUMeHTaIbHOro uccaeaoBanus (ITK-16);

- TOTOBHOCTBIO TPOBOAMTH CTAaHAAPTHbIE M  CEPTH(PHUKALMOHHBIE HCIIBITAHUSI
MaTepuaioB, U3ICIHI 1 TeXHOIOoruueckux mnporeccos (ITK-17);

- TOTOBHOCTBIO UCIOJIb30BaTh 3HAHNWE CBOMCTB XMMUYECKHX 3JIEMEHTOB, COEAMHEHUH U
MaTepralioB Ha UX OCHOBE JUIS peleHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);
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- TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUA OCHOBHBIX (1)I/ISI/I‘~I€CKI/IX TeOpI/Iﬁ AJi pCHICHUSA
BO3HHKAIOMNX (U3NIECKUX 3a7ad, CAaMOCTOSATEIILHOTO NMPUOOpETeHHUS (U3NYECKUX 3HAHWUU, IS
NOHUMAaHHS TPHUHITUIIOB Pa0OThI MPUOOPOB M YCTPOMCTB, B TOM YHUCIIE BBIXOISIINX 32 TPEICIIBI
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO HM3Yy4YaTb HAYYHO-TCXHUUYCCKYIO I/IH(i)OpMaIII/IIO, OTCUECTBEHHBIN U
3apyOeKHBIN OMBIT 110 TeMaTuke uccienoanus (ITK-20).
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4. OPTAHU3ALIUSA OBPA3OBATEJIBHOT' O ITPOLHECCA ITPU PEAJIN3ALIUN
MMPOI'PAMM BAKAJIABPUATA

4.1 O0mas XapakTepucTHKA 00pPa30BaTEeJILHOM AeITeJIbHOCTH

OO6pa3oBarenbHas AEATEIBHOCTD 10 IPOrpaMMe OakanaBpuaTa MpeyCcMaTpUBaeT:

- TpoBeACHWE YYEOHBIX 3aHATHHA 10 IUCHHMIUIMHAM (MOAysiM) B (opMme JIeKIuH,
CEMHMHApPCKUX 3aHATHH, KOHCYJbTAalMK, JaOOpaTOpHBIX paboT, WHBIX (opMm oOyuyeHHs,
IPEIYyCMOTPEHHBIX Y4EOHBIM INIAHOM;

- IIPOBEACHUE MPAKTHK;

- IPOBEACHUE HAYYHBIX MCCIEJOBAHMN B COOTBETCTBUU C MpPOQUIEM MPOrpaMMbl
OakanaBpuarta;

- IpOBEACHUE KOHTPOJIA KadecTBa OCBOCHMS HpPOrpaMMbl OakanaBpuaTra MOCPEICTBOM
TEKYIIEro KOHTPOJS YCIIEBAEMOCTH, IPOMEXYTOUHOM aTTECTAllMU U TOCyJapCTBEHHOM HMTOTOBOM
aTTecTaluy 00y4JaromuXCsl.

4.2 YyeOHbIl IVIAH MOATOTOBKHU 0aKaJIaBpOB

VY4eOHBIN MIaH MOATOTOBKM OakajaaBpoB pa3pab0TaH B COOTBETCTBUU C TPeOOBAHUAMHU
(denepaabHOrO TOCYJapCTBEHHOTO O0pa30BaTEIbHOIO CTAaHIApTa BBICIIETO OOpa30BaHUS I10
HampaBiaeHuto noAaroroBku 18.03.01 Xwumuueckass TEXHOJOTHs, YTBEPKIACHHOTO MPHUKA30M
MunuctepctBa oOpa3oBanus 1 Hayku Poccuiickoit @eneparuu ot 11.08.2016 r. Ne 1005.

B yueOHOM mutaHe OTOOpaskeHa JOTWYECKas MOCIEI0BATEIBHOCTh OCBOCHHUS IHKIOB M
paznenoB OOII (aAucIUIUINH, TPAKTHK), 0OecTIeYrBaomuX (opMUpoBaHNE KOMIIETCHIINN. YKa3aHa
o011as TpyJJO€MKOCTb TUCLMILIMH, MOyJIeH, IPAaKTUK B 3a4ETHBIX €IMHUIIAX, a TAKKE UX 00Ias u
ayJIUTOpHask TPYJIOEMKOCTb B 4acax.

VY4eOHBI MaH NOArOTOBKM OakanmaBpoB mo HampasieHuto 18.03.01 Xumuueckas
TexHoJorus, npopuib «TexHonorus u nepepaboTKH MOJTUMEPOB) MPUIIAraeTcs.

4.3 KanenaapHublii yueOHbIi rpadpux

[TocnenoBaTebHOCTh peaNM3alliil NPOTpaMMbl OakajaBpuaTa IO TOAaM H CEMecTpam
(BKJTIIOUAs TEOpPETUYECKOe OOyuYeHHe, MPAKTHUKUA, HAYYHBIE HCCIICIOBAHMS, MPOMEKYTOUHBIE U
rOCYyapCTBEHHYIO HTOTOBYIO aTTECTAllUW, KAHWKYJbI) NPUBOAMUTCA B KaJlGHIAPHOM ydeOHOM
rpaduke (MPUIOKEHNE — KaJCHAAPHBIN YUeOHBIN rpaduK).
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4.4, AHHOTAUMH PadOYUX MPOTPAMM AU CHUIIIHH
4.4.1. IncuMyinHbl 003aTeIbHOM YacTH (0a30Bast 4acTh)

AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIMHBI
«nocTpannslii a361k» (b1.6.1)

1. Heap DMCOMILUIMHBI — TPHOOpPETEHUE OOYYArONIMMUCS OOIeld, KOMMYHUKATHBHOW H
npohecCHOHANBFHOM KOMIIETEHIN, YPOBEHb KOTOPBIX HAa OTAEIBHBIX 3Tamax sI3bIKOBOW MOJTOTOBKU
MO3BOJIAIET HCIOJNB30BaTh WHOCTPAHHBIA S3bIK MPAKTUYECKH Kak B MNpodecCHOHATBHON
(TIpOU3BOICTBEHHOM M HAYYHOI) NESTEIILHOCTH, TaK U JJIS eJiel caM0o0Opa3oBaHusl.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajappuara
JMOJIKEH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIIOCOOHOCTHIO K KOMMYHHUKAllMd B YCTHOW W NHCbMEHHON (opmMax Ha pPyCCKOM U
WHOCTPAHHOM SI3bIKaX JUIS PELIEHUs 337a4 MEKIMYHOCTHOTO M MEXKYJIBbTYPHOTO B3aUMOJIEUCTBUS
(OK-5).

3namo:

- OCHOBHBIE  CIOCOOBI ~ COYETAaEMOCTH  JIGKCMYECKHMX  €IMHHUIl W  OCHOBHBIE
CJIOBOOOPA30BATENbHBIC MOICIIH;

- PyCCKHE SKBUBAJIEHTHI OCHOBHBIX CJIOB U BBIPQXKEHUN PEUU B MPOLIECCE MEKINYHOCTHOTO U
MEXKYJbTYpPHOTO B3aUMOIEHCTBUS;

- OCHOBHBIE TIPUEMBI U METO/IbI pedhepUpOBaHUS U aHHOTHUPOBAHUS JIUTEPATYPHI;

- TACCUBHYI0O M aKTHBHYIO JIEKCHUKY, B TOM 4YHCJ€ OOIICHAy4YHYI0 U CHEIUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO IJi pabOThl Ha/l TUTIOBBIMU TEKCTaMU;

- IpUEeMBbI PabOTHI C OPUTHHATBHOMN JIUTEPATYPON HA MHOCTPAHHOM SI3BIKE.

Ymemn:

- paboTaTh C OPUTMHAIBHOM JTUTEPATYPOil HA HHOCTPAHHOM SI3BIKE;

- paboTath CcO clloBapeMm;

- BECTU NEPENUCKY HAa M3Yy4aeMOM S3bIKE C LEIbI0 MEXKINYHOCTHOIO U MEKKYJIbTYPHOIO
B3aUMOJCHCTBUS;

- BECTH PEYEBYIO NIEATEILHOCTh MPUMEHHUTEIBHO K cdepe OBITOBON M MpodecCHOHAIBHON
KOMMYHHKAITHH.

Braoems:

- UHOCTPAHHBIM S3BIKOM Ha YPOBHE MEXIUYHOCTHOTO M MEXKYJIBTYpHOTO OOIICHHUS,
HAaBBIKAMH W YMEHUSIMHU PEUYEBON JEATCIILHOCTH TPUMEHUTENIBHO K cdepe OBITOBON U
npodeccuOHaIbHONH KOMMYHHKAIIMU, OCHOBAMH ITyOJIMYHON peuH;

- OCHOBaMH pedepHUpOBaHUS W aHHOTHUPOBAHHS JINTEPATYPhl HA M3Yy4aeMOM HHOCTPAHHOM
A3BIKE.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

Brenenue. Ilpeamer u ponb MHOCTPAHHOTO s3bIKa. KpaTkue MCTOpUYECKHE CBEICHHSI 00
U3y4aeMOoM S3bIKe. 3a7aui U MECTO Kypca B OJIrOTOBKE OakanaBpa TEXHUKU U TEXHOJIOTUU.

Mooyne 1. |.I pammamuueckue mpyoHocmu uzyiaemozo sA3vika.:

1.1 JIuynsbie, NpuUTAKATENBHBIC U IPOUYNE MECTOMMEHHS.

CrpspkeHue Ii1aroja-cBs3KHy.

W3menenue rnarosia-cBsi3ku B (opmax HacTosuiero BpeMeHu. OOpazoBaHUE pa3IMYHBIX
BUJIOBPEMEHHBIX ()OpM ¢ IOMOIIBI0 Diarojia-cBsizku. OOpa3oBaHwe u ymorpediieHue GopMm
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MACCUBHOTO 3aniora. M3MeHeHue riarona-cBA3Kd B pa3luyHbIX (popMax mpomieanero u 0yaymero
BpeMeHH. [ marosi-cBsi3ka B OTPUIIATENBHBIX TPEATOKEHUSX.

1.2 Tlopsimox ciioB B npeaioxeHuu. [IpsmMoit mopsioK ClIOB YTBEPAUTEIBHOTO MPEII0KEHUS
B DAa3IMYHBIX BHUIOBPEMEHHBIX ¢opmax. VI3MeHeHne TopsKka CJIOB B BONPOCHTENBHBIX
npeioxkeHusX. [lopsaok CIoB M MOCTPOCHHWE OTPHULIATEIBHBIX MPEATIOKEHUN. DMpaTHueckue
KOHCTPYKIIUH.

Mooyns 2. ||. Ymenue memamuueckux mexkcmos:

2.1. Beenenue B cieriaibHOCTb.

2.2 I.1. Mennenees.

2.3. PXTY um. [I.1. Menneneena.

[TonsTHE 0 BUAAX UTEHUS Ha MPUMEpPax TeKCTOB o Xumuu, /. U. Menoeneege, PXTY um, /1. Y.
Menoeneesa.

AKTUBU3AIMS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

Mooynv 3. . IIpaxmuxa ycmuou peuu no memam:

3.1. «I'oBopuM o cede.

3.2. «B ropoge».

3.3. «PaiioH, T71€ S )KUBY».

Momoorudeckas pedb Mo TeMe «0 cedey.

Mooyne 4. |. I pammamuyeckue mpyoHoCmu u3y4aemo2o A3vlKa:

4.1. Nupunutu. Popmbl mHPuHMTHBA. [IponomkeHHBI W TEep(EKTHBIH WHOUHHUTHUB.
OyHKuuY MHPUHUTHBA B TipeuiokeHn. O0pazoBaHue U ynorpediieHue HHPUHUTHBHBIX 000POTOB
THUIA «CJIOXKHOE TOMJIeKAIIEe» U «CIIOKHOE JOTONHEHUe». BapuaHTel nepeBona WHOUHUTHBHBIX
000pOTOB Ha PYCCKUH S3BIK.

4.2. BwupoBpemennsie (opMmbl TiarosoB. (OO0pa3oBaHHE MPOCTHIX, MPOJIOJDKEHHBIX,
nep@eKTHBIX U NepPeKTHO-MPOJOHKEHHBIX BpeMeH. BonpocuTenbHble IpeiokKeH s B pa3InuHbIX
BpemeHax. OOpa3zoBaHue OTpULIATEIBHBIX (POPM IriIaroyia B pa3inyHbIX BPEMEHAX.

Mooyne 5. |l. Hzyuarowee umeHue Hay4yHO-NONYIAPHLIX MEKCMO8 HO  6blOPAHHOLL
cneyuanrbHoOCmu.

[IpumepHas TeMaTuKa TEKCTOB:

5.1, «Xumudeckas TEXHOJOTHUSI U HAYYHBIE METOIbD».

5.2. «X¥UMUYECKOE TPEATIPUATHE .

Mooynw 6. . Ilpakmuxa ycmuou peuu no meme:

6.1. «CtyneHueckas >KH3HbY.

6.2. «Xumus, U3MEPEHUS B XUMHUUECKON TEXHOJIOTHUI.

Mooyne 7. |. I pammamuyeckue mpyoHocmu u3y4aemozo A3vlKa:

7.1. IMpuuactus. [Ipudactus Hacrosiuiero u mporenmiero speMenu. Ilepdextaeie Gopmbl
npudacTvs. MecTo Nnpu4yacTUil B NpeIOKEHUU. PasiinuHble BapuaHThI II€peBOJa IIPUYACTUM HA
pycckuit s3p1k. [IpruyacTHeIe 000POTHI M IPUEMBI HX IEPEBOJIA HA PYCCKHNA SA3bIK.

7.2. CocnaratenpHoe HakioHeHHE. DOpPMBI COCIAraTeIbHOIO HAKIOHEHUS B HM3Y4aeMOM
A3bIKe. MoalIbHbIE TJ1arojbl U UX MCIIOIb30BaHKE B IPEAJIOKEHUSAX B COCIaraTeIbHOM HaKIIOHEHHUH.
Turbl yCIIOBHBIX MpeAJIOKEHHI. BapraHThl mepeBoa NpejIoKeHUH B COCIaraTeIbHOM HAKJIOHEHUH
U YCJIOBHBIX MPEAIOKEHUH.

Mooyne 8. ||. U3yuarowee umenue mexcmos no memamuxe:

8.1. «Xumuueckas 1abopaTopusi».

8.2. «M3mepeHus B crieniUanbHON 1a00paTopum.
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Mooyns 9. . Ilpaxmuxa ycmuotl peuu no memam:
9.1. «Ctpana n3y4aeMoro si3bIKay.

9.2. «IIpoBeneHue AeI0BOI BCTPEUN».

9.3. «BakiroueHue KOHTPAKTay.

4. O6beM yueOHOI TUCIHUITHHBI

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eMHULIAX gacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 8,0 288
AyAUTOpPHBbIE 3aHATHS: 0,95 34
Jlexuuu (Jlek) - -
JlabopaTtophbie paboTs (JIad) - -
[Ipaktuueckue 3ansatus (I13) 0,95 34
CamocrosiTesibHas padora (CP): 6,58 237
Buja koHTpOJISi: 3a4ueT / IK3aMeH 0,47 17
B ToM umcJie mo cemecTpam:

1 cemecTp
O0mas Tpya10eMKOCTh JUCHUIIUHBI B ceEMecCTpe 2,0 72
AyAUTOpPHBbIE 3aHATHS: 0,31 11
Jlexuuu (Jlek) - -
JlabopaTtopusie padoTh (JIad) - -
[Tpaktuueckue 3ausatus (113) 0,31 11
CamocrositesibHas padora (CP): 1,58 57
Buja koHTpoJsi: 3auer 0,11 4

2 cemecTp
O0mas Tpya0eMKOCTh IUCHUILIHHBI B ceMecTpe 2,0 72
AyAUTOpPHBIE 3aHATHS: 0,31 11
Jlexumwm (Jlek) - -
JlaGopatopusie padots (J1ab) - -
[Ipaktuueckue 3anstus (113) 0,31 11
CamocrositesibHas padora (CP): 1,58 57
Buja koHTpoOJsi: 3auer 0,11 4

3 cemecTp
OO0mas Tpy10eMKOCTh AUCHUIIMHBI B ceMecTpe 40 144
AyIUTOpHBIE 3aHATHS: 0,33 12
Jlexumu (Jlek) - -
JlabopaTtophbie padoTs (JIad) - -
[Ipaktuueckue 3ansatus (I13) 0,33 12
CamocrosiTesbHas padora (CP): 3,42 123
Buja koHTpOJISA: K3aMeH 0,25 9
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AHHOTaIus1 padoyeil mporpaMMsbl THCHUTIIHHBI
«®uaocopusn» (b1.b.2)

1. Heab (MCHUIUIMHBI — COPMHUPOBATD y CTYAEHTOB KOMIUIEKCHOE MPEJICTABICHUE O POJIU
U MecTe QUI0copUH B CUCTEME T'YMAaHUTAPHBIX, COIIMATIBHBIX U €CTECTBEHHBIX HAYK, ITO3HAKOMHTH
UX C OCHOBaMH (HIOCOPCKOTO 3HAHHS, HEOOXOTUMBIMHU Ui PEIICHUS TEOPETUYECKUX U
NPaKTUYECKHUX 3a/1a4.

2. B pe3yabTaTte n3y4eHusi JUCHUIUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI (uiaocodckux 3HaHMH A1 (POpPMHUPOBAHUS
MupoBo33peHueckoit mozuimu (OK-1).

3uams:

- OCHOBHOE COZICp)KaHUE TJIaBHBIX (HIOCOPCKUX IIKOJI W HANpaBlICHUH, MpeacTaBuTeneit
ATHX IIKOJI, CBSI3b M Pa3Indue uX GUiIocohCKux uaei, CBA3b UCTOPUKO-PIITOCOPCKUX KOHIICTIITUI ¢
COBPEMEHHBIMHU NPOOJIeMaMy HHIUBUIYIbHONW M OOIIECTBEHHOW KHU3HH.

Ymemn:

- IOHUMaThb M AHAJIU3UPOBAaTh MUPOBO33PEHUYECKHE, COLMAIbHBIE W WHIUBHIYaJIbHbIC
poOJIeMbl COBPEMEHHOM JKHU3HU;

- TPaMOTHO BECTH JIUCKYCCHIO, apTYMEHTHPOBAHO OTCTauBaTh CBOIO MO3MIIMIO MO 3HAYUMBIM
¢umnocopckum mpobiieMaM COBPEMEHHOM JKM3HM, ONHMPAsCh Ha HapaOOTaHHBIH B HCTOPUHU
¢unocopun matepua;

- IPAUMEHSATH MOJTyYeHHBIE PHITOCOPCKUE 3HAHUS K PEHICHUIO IPOPEeCCHOHATIBHBIX 3aad.

Bnaoemy:

- MPEACTaBICHUAMHU O (PUIOCOPUM Kak HAyKe M CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTapHOI'O 3HAHHUS;

- OCHOBaMH (puoco(CcKoro MbIIIICHHS;

- KaTeropuaJibHbIM aIapaToM U3y4aeMoi AUCHUILTUHBI, PUI0CO)CKUMU METOJaMH aHaJI13a
pa3uyHbIX Tpo0IeM, HaBBIKaMH GHIIOCOPCKOM KyIbTYPHI Ul BBIPAOOTKH CHCTEMHOT0, IIEJIOCTHOTO
B3MUIAJa HA JCHCTBUTENFHOCTh M MECTO XMMUU M XMMHUYECKOW TEXHOJOTHMH B LEJIOCTHOM KapTHHE
MUpa.

3. KpaTkoe cofep:kaHue AMCHUIINHBI:

Beenenne. ®unocodus, ee MpOUCXOKICHUE U POJIH B OOIIIECTBE.

Mooyne 1. Ocnognuvle unocoghckue wikonul.

Antnunas ¢unocodus (mocoxkpatuku, copuctsl, Cokpat, Jlemokpur, [lmaron, Apucrorens,
IIMHUCTUYECKU-pUMCKas ¢puiocogpusi). OcCHOBHbIE TPOOIEMBI cpeIHEBEKOBOH (hritocoduu u 3Moxu
Bospoxaenus. @unocopuss Hosoro Bpemenu (XVII — XVIII BB.) Wnpeonorus ITpocBerenus.
Hewmenkas knaccudeckas ¢unocodus. Pycckas ¢punocodpus XIX — XX BB. OCHOBBI MapKCUCTCKON
¢unocopun. OCHOBHBIEC HANPaBJICHUS COBPEMEHHON (pHIIOCODUH.

Mooynb 2. Punocogpckue koHyenyuu Oblmusi U NO3HAHUAL.

[Ipo6nema OwiTuss B wmcropuu ¢unocopuu. [loHATHS MaTepUaTBLHOTO W HIACATHHOTO.
OcHoBHBIE (uIocOPCKUE HAMPABJICHHUS: MaTepUAIM3M M Hjaeanu3M. [IpuHIMI TII00aIbHOTO
3BOJIIOIIMOHN3MA B COBPEMEHHOW HAYYHOU KapTUHE MHPA.

Konuenuuu npocTpancTBa U BpeMEHHU B UCTOPUH (PUII0CO(DUU U HAYKH.
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[Ipoucxoxaenue co3Hanus. Ponb Tpyaa B IpOUCX0XKIEHUU CO3HaHUA. Mneanuctuueckue u
MaTepUaIuCTUYeCKre KOoHIenuu co3Hanus. Co3Hanue u Mo3r. Co3HaTeabHOe U 0eCCO3HATENbHOE.
Co3nanue u s13b1Kk. CO3HAaHUE U CAMOCO3HAHUE.

Konnenmuu rooceonoruu B uctopun Gpuiiocoduu: CeHCyanusM, paluoHaIN3M, CKEITHIIA3M,
ArHOCTHIIN3M, KOHIISIIIUS BPOXKICHHBIX HUJCH, anpropu3M. JlnanekTuka Mo3HaHHS: YYBCTBCHHOE U
parmonanbHoe. OCHOBHBIE TCOPHH WCTUHBI.

Mooyns 3. IIpobremul yenosexa 6 ghunocoguu.

YenoBek kak mpeamer Quocodckoro ananmza B uctopun Qunocodpuun. [Ipouncxoxnenne
YyeJioBeKa: MPUPOIHBIE U COLIMAIbHbIE YCIOBUS aHTPOIIOCOLIMOTeHe3a. bruonornyeckoe u CouanbHOe
B 4yenoBeke. IHAUBU, HHIWBUYalbHOCTD, TMYHOCTb.

CMbICI KM3HM W TIpelHa3HaueHue dvenoBeka. JKu3Hb, cMmepTh, Oeccmeprue. JIBIKeHUE
HEHACHIIWS, €T0 POJIb B cCOBpeMeHHOM xu3Hu. [lenu u nernoctu. CBo60Aa BOIU M OTBETCTBEHHOCTh
TUYHOCTH. HpaBCTBEHHBIC, pETUTHO3HBIE, ICTETUYECKUE IIEHHOCTH.

Mooynv 4. Punocogpusi ucmopuu u obuecmaa.

YenoBek B CHUCTEME COLMAIBHBEIX CBA3el. JINUHOCTL M Macchl, cBOOOAAa U HEOOXOAUMOCTD.
Ouocodust uctopuu: GopMaMOHHAS U LIUBUIN3ALMOHHAS KOHLEMIUU UCTOPUYECKOTO Pa3BUTHS.
[IporpeccucTckue M HUKJIMYECKHE MOJENH pa3BUTHA. [Jo0anbHble MPOOIEMBbI COBPEMEHHOCTH.
Konnenius ycToifuuBOro pa3BUTHS U CIIEHApUU OYTyIIETO.

OO6mectBo u ero crpykrypa. ColuanbHas, MOIUTHYECKas U TyXOBHas cdepbl oOIIecTBa.
Konnenuuu rocynapctsa B uctopuu punocodcekoit Mpican. ['paxkiaHckoe oOLIIECTBO U MPAaBOBOE
rOCyJIapCTBO.

Mooynv 5. Qunocogpckue npodremvl Xumuu U XUMULECKOU MEXHOIO2UU.

HayuHoe m BHeHayuHoe 3HaHuWe. CTpPyKTypa Hay4YHOTO 3HAHUS, €r0 METOIBI W (DOPMEI.
HayuHble peBosoLIMY U CMEHa TUIIOB pallnoHanbHOCTU. Hayka B cOBpeMeHHOM Mupe. DTHKa HayKu
U OTBETCTBEHHOCTH YUYEHOTO.

[Ipo6nema cooTHomieHUs Haykd # TeXHUKH. CoIMalbHble TMOCIEACTBUS HAy4YHO-
TEXHUYECKOTO Mporpecca. DTUYECKUE U IKOJOTUIECKIE UMIIEPATHBBI Pa3BUTHUS HAYKH U TEXHUKH.

MecTo XMMHUH B CHCTEME €CTECTBEHHBIX HaykK. OCHOBHasl MpoOiieMa XMMHH KaK HayKd H
npousBoacTBa. Llenn u 3amaun xummudeckoi TexHonoruu. Crernudpuka XHMHKO-TEXHOIOTHYECKOTO
3HaHUS: PYHIAMEHTALHOE U IPUKIIATHOE, SMITUPUICCKOE U TEOPETHICCKOE.

4. O6beM yueOHOI TMCIHUNTHHBI

O6beMm
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eIMHULIAX gacax
OO0masi TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 50 180
AyIuTOpHBIE 3aHATHS: 0,33 12
Jlexumm (Jlek) 0,22 8
JlabopaTtopHbie paboTs (J1ad) - -
[Tpaktuueckue 3anstus (I13) 0,11 4
CamocrosiTesibHas padora (CP): 4,42 159
Buja kKoHTpOJISA: K3aMeH 0,25 9
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AHHOTAIUsI padoyeil MPorpaMMbl U CHUIMIHHBI
«HUctopusn» (b1.B.3)
1. Heab AuCHMILUIMHBI — GOPMUPOBAHUE y CTYIEHTOB KOMIUIEKCHOTO TIPECTABIICHHUS O POJIU
U MECTE€ HCTOPUM B CHUCTEME TYMaHUTAPHBIX M COIMATBHBIX HAyK, KYJIbTYPHO-UCTOPHYECKOM
cBoeoOpasun Poccun, ee MecTe BO BCEMHPHO-HCTOPHUYECKOM Tpoliecce, 00 OCOOCHHOCTSAX W
OCHOBHBIX JTamax e€ HCTOPUYECKOTO PA3BHTHS, BBEACHHE CTYJCHTOB B KPYT HCTOPUYCCKUX
po0JIeM, CBA3aHHBIX ¢ 00JaCThI0 Oyayiel mpodecCHOHATBHON AeSTETHHOCTH.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBpuara
HOJIKEeH:

Obnadoams clenyroIMUMA KOMIETEHIIHSIMHU:

- CIIOCOOHOCTBIO AHAJIU3UPOBAaTh OCHOBHBIE ATallbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs oOuIiecTBa it popMUpoBaHus rpaxaanckoi nozumnun (OK-2).

3uams:

- OCHOBHBIE HAIpaBJICHUS, TPOOJIEMBI M METO/IbI UCTOPUIECKON HAYKH;

- OCHOBHBIE JTaIlbl M KIIFOUEBbIE COOBITHS HCTOpUH Poccnu n Mupa; 0COOEHHOCTH pa3BUTHUS
POCCHUICKOTO TOCYIapCTBA, BBIIAIOIINXCS IeATeNIel 0TeUeCTBEHHOM U BCEOOIIEH UCTOPHH.

Ymemn:

- COOTHOCHUTh OOIIME€ MCTOPUYECKHUE IMPOLECCHl U OTHCNbHBIE (DAKTHI; BBISBIATH
CYILIIECTBEHHBIE YE€PThl HCTOPUUECKUX MPOLIECCOB, SIBICHUH U COOBITHI; aHATM3UPOBATH COLUAIIBHO-
3HaYMMBbIe MTPOOJIEMBI;

- (hopMyTUpOBaTh U APTyMEHTUPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3UIUIO 10 Pa3IMYHBIM
npobyieMaM UCTOPHH.

Bnaoemy:

- IPEJICTaBICHUSIMHA 00 MCTOPUH KaK HayKe, €€ MECTE B CUCTEME I'yMaHUTAPHOTO 3HAHHUS;

- IPEJICTaBICHUSIMA 00 OCHOBHBIX 3TallaX B UCTOPUH YEIOBEYECTBA U UX XPOHOJIOTUH;

- KaTeropuaabHO-TIOHATUIHHBIM allapaToM U3y4aeMoW AUCHUIUINHBL

- HaBbIKaMM aHaJIM3a UICTOPUYECKUX HCTOYHHUKOB.

3. KpaTkoe coaep:kaHue IMCHUILINHBI:

B conepxanue Kypca BKIIOUAETCs MOHATHE 00 MCTOPHH KaK HayKe, 0 €€ MecTe B CHCTEME
COLMATbHO-TYMaHHUTAPHBIX HAYK, U3JIarafoTCs OCHOBBI METO/I0JIOTUH HCTOPUIECKOM HAYKH.

PackppiBaeTcs copepikaHue M 00IIash XapaKTEpUCTHKA OCHOBHBIX ATAllOB OTEYECTBEHHOMN
uctopur. Hauwano poccuiickoil rocyaapctBeHHocTu. KueBckass Pycb. OTHOKYNbTypHBIE U
COLMAJIBHO-TIOJIUTUYECKUE TPOLECCHl CTAHOBJIEHMSI POCCUICKON TocylapcTBEeHHOCTU. llpunsTue
XPUCTHAHCTBA.

Pycckue 3zemmu B XIlI — navane XVI BB. OOpazoBanue Poccuiickoro rocynapcrsa, ero
uctopuueckoe 3Hadenue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapctso B XVIII Beke — Beke MojepHHM3alMU U MpOCBenieHus. Pedopmbl
[etpa | kak mepBasi MOMBITKA MOJIEPHU3ALIUH CTPaHbI, €€ ocobenHoctu. @opmupoBanue Poccuiickoit
umnepur. OCHOBHBIC HAIPABJICHUS «EBPOIEU3AIMI» CTPAHBI. DBOJIONHS COLUATBHON CTPYKTYPHI
oOuiectBa. [lanpHeliniee pacmupenue rpanul Poccuiickoil uMmepuu.

Poccus B XIX cronerun. Ilpomeinuiennsiii mepeBopor B EBpome m Poccum: oOmiee u
ocobOeHHoe. Baxueimme ycmoBus nepexonga Poccum k MHIyCTpUaTbHOMY OOIIECTBY — PEIICHHE
KPECThSHCKOTO0 BONPOCAa M OIpaHUYEHHUE caMoep:KaBUs. JMUTeNbHOCTh, HEMOCIEI0BATEIbHOCTb,
UKJIMYHOCTh Tpolecca OypkyasHoro pedopmupoBanus. Ponb cyObekTuBHOro (axkropa B
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npeononeHun orcraBanus. Pedpopmer XIX Beka, ux 3nauenue. OOmiecTBeHHble ABuxkeHHs B XIX
BEKE.

Poccus B Hauaie XX Beka (1900 — 1917rr.). OCOOCHHOCTH COIMATBHO-3KOHOMUYECKOTO
pa3Butust Poccun B Hauane XX Beka. OObeKTHBHAS NOTPEOHOCTh MHLyCTPHAIBLHON MOJCPHU3AIINH
Poccun. CootHomenune noiuruyeckux cuil B Poccum B Hawanme XX Beka. Hapacranue kpusuca
camozepxkaBusi. llepBasi poccuiickas peBomtonus. OOpa3oBaHHEe TMOJUTHYECKUX MAPTHI.
lNocynapctBeHHass ayma Hadasa XX BEKa KakK IMEPBBIM ONBIT POCCHUUCKOTIO MapiaMEHTapu3Ma.
CronsimuHcKas arpapHas pedopma. [lepBast MupoBas BoiiHa 1 ydactue B Heil Poccun. deBpanbckas
peBoronus 1917r. 1 KOpeHHbIE U3MEHEHUSI B TTOJIMTUYECKOM KMU3HHU CTPAHBI.

dopMHUpOBaHHE U CYHIHOCTH coBeTckoro ctpost (1917-1991rr.). IMoaroroBka u mobena
OxT1a06pbckoro BoopykeHHoro Bocctanus B [lerporpaze. Il Beepoccuiickuii cwezn CoBeTOB U €ro
pemieHusl. DKOHOMMYECKass M COLMaNbHAs MOJUTHKA OOJbIIEBUKOB. ['paxkiaHckas BoWHA W
uHocTpaHHasts wuHTepBeHuus. Cynpba u 3Hauenme HOIla. VYTBepkaeHue oxHONAPTUHHOU
nonutuaeckor cucrembl. O6pazoBanre CCCP. ITomutudeckas 6opbba B MapTHH U TOCYIAPCTBE.
CCCP B roasl nepBbix msatmiietok (korer; 20-x rr. — 30-e rr.). @opMupoBaHHe peXuMa JTUIHOU
Biactu CTajauHa ¥ KOMaHAHO-aIMUHUCTPATUBHOMN CHCTEMBI yIpaBieHHUs rocygapcTBoM. BaemHss
nosmtuka CCCP B 20-30-¢ rr. CCCP BO BTOpOi#l MupoBoii u Benukoii OTeuecTBEHHOU BOWHE.
N3MeHeHne COOTHOLLIEHUS CUJI B MUPE TIOCJIE BTOPOW MUPOBOU BOWMHBL. Hauano «X0n01HOM BOMHBD).
Tpynnoctn mnocneBoeHHoro pas3sutuss CCCP.  VYikecroueHwe NOJUTUYECKOTO peXUMa H
UJICOJIOTUYECKOTO KOHTPOJIsA. [TonBITKH OOHOBIEHUS «TOCYJApPCTBEHHOTO COIMamn3May. XX Cbe3]l
KIICC u ocyxzaenue KynpTa tnaHocTd Cranuna. «OTTenenb» B JyXOBHOM chepe. DKOHOMUYECKHE
pedopmbl cepenuabl 60-X TO0B, MPUUMHBI MX HE3aBepIIEHHOCTH. HapacTaHnne KpU3HCHBIX SIBICHHUH
B coBerckoM obmiectBe B 70-¢ — cepeanne 80-x romoB. Buemnss nomurtuka CCCP B xonme 60-x
Havgasie 80-X TIT.. OT paspsAnku K OOOCTPEHHIO MEXIyHapoJaHOH 00cTaHOBKHU. «IlepecTpoiikay:
CYIIHOCTb, IIEJIH, 3aJa491, OCHOBHBIE ATalbl, pe3yibTaThl. Pacmag CCCP. O6pa3oBanue CHI'.

CraHoBjeHHE HOBOM poccuiickoil rocyaapctBeHHocTH (¢ 1991- mo Hacrosimiee Bpems).
JInGepanbHas KOHUEHIUS POCCHICKUX pedopM: Mepexo] K PhIHKY, GOpMHUpOBaHHE TPAKIAHCKOTO
o01iecTBa U MpaBoBOro rocyaapctna. «lllokoBas Tepanus» sKkoHOMHUECKUX pedopm B Havase 90-x
rogoB. Konctutyuust Poccuiickoit ®enepaunn  1993r. MexkHanuoHanbHble  OTHOLICHMS.
[MomuTrueckue mapTun u 00IIECTBEHHBIE ABIKEHH Poccin Ha coBpeMeHHOM 3Tane. Poccust Ha myTn
MozepHH3anuu. Poccus B cucteMe MUPOBOM SKOHOMHKHU M MEXKITYHAPOIHBIX CBS3EH.

OO01mmast Tpy10eMKOCTh JUCIHUILTUHEL: 4 3a4eTHBIC eqUHUIBL. V3 HUX aymuTopHas Harpy3ka 48
yacoB (Jiekiuii 32 yaca, MpaKTHYECKUX 3aHATHH — 16 yacom), camocrositenbHas padora 60 vacos.
dopma OTYETHOCTH — IK3aMEH.
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4. O0bem yueOHOH TUCIHIJIMHBI

O6bem
Buabi yueOHoii padoThl B 3auerHbIx B akanmem.
eIMHUIIAX gacax
OO0mast TpyA0€eMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 4,0 144
AYyIUTOPHBIE 3aHATHUS: 0,39 14
Jlexumnm (Jlek) 0,22 8
JlaGopatopusie pabots (J1ab) - -
[paxruyeckue 3ansatus (I13) 0,17 6
CamocrositesbHas padora (CP): 3,36 121
Buja KOHTPOJISA: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«®Pusnyeckan KyJabTypa u ciopm (b1.5.4)

1. leab aucuunivMHbI:

—  OBJIQJICHHE METOJI0JIOTHEN HAyYyHOTO MO3HaHUs (PU3MYECKOM KYJIbTYphl U CIIOPTA;

— OBIIQJICHWC CHUCTEMOW TPAKTHYECKMX YMEHHH ¥ HaBBIKOB, OO0CCIICUYMBAONIUX
COBEPIICHCTBOBAHUE TICUXO(PU3UUECKHUX CITOCOOHOCTEH;

— 3HaHWE HUCTOPHYECKHUX, HAYYHBIX M TEJArOrMYeCKUX OCHOB (DHU3MUYECKON KYIbTYpHI,
CTIOpTa ¥ 3I0pOBOTO 00pa3a KHU3HH;

— ¢$opMUpOBaHHE MOTHUBAIIMOHHO-IIEHHOCTHOTO OTHOIIEHUS K (U3NYECKOW KYJIbTYpeE,
(bu3MYECKOMY COBEPIIICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3J0POBBIN 00pa3 KU3HH.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JMOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CITOCOOHOCTHIO K CaMOOpraHu3auu u camoobpaszosanuio (OK-7);

- CHOCOOHOCTBIO HCIIOJIb30BaTh METOABl W HMHCTPYMEHTBHI (PU3NYECKOM KYyIbTyphl IS
obecrieueH s OTHOIIEHHO# connanbHO# 1 mpodeccronanbHoi aesteabroctu (OK-8).

3uamo:

—  HAYYHO-TIPaKTHYECKHE OCHOBBI (DU3MUECKON KyJIbTYpBhl U CIIOPTA, TYpU3Ma U 3J0POBOTO
o0pas3a )KH13HH;

—  COLMAaJIbHO-OMOJOTHYECKHE OCHOBBI (PU3NYECKON KyJIbTYPHI U CIOPTA;

—  HUCTOPHYECKHE OCHOBHI (PU3NYECKOU KYJIbTYPHI U CIIOPTA;

—  HUCTOpHIO (U3NYECKON KyJIbTYpPhl U CIOPTAa, UMETh MPEACTABICHUE O 3HAYMMBIX
CIIOPTUBHBIX COOBITUSAX HE TOJIBKO CBOEH CTpaHBI, HO U MHPOBOTO YPOBHS; BAXKHEHUIIINE TOCTHKEHUS
B 00J1aCTH CIIOPTA;

— cnopruBHble Tpaguuuu MXTHU-PXTY um. JI.U. MenneneeBa, IOMHUTh O MOJABUIaxX
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemns:

—  TPUMEHATH NOJTyYEHHBIE TEOPETHUECKHE 3HAHUS B TIOBCEIHEBHOI, 00pa30BaTEIbHON U
npohecCHOHALHON e TEBHOCTH;

—  CaMOCTOSITENIbHO COBEPILIEHCTBOBATH U Pa3BUBAThH CBOM KyJIbTYPHBIH YPOBEHb B 00JaCTH
UCTOPUH (PU3NYECKON KYJIbTYPHI U CIIOPTA;

— omepupoBaTh TEMAaTHYECKUM TOHSATHHHBIM aIlapaToM COBPEMEHHON (hHU3NYECKOM
KYJIbTHI U CIIOPTA;

— BBINOJHATH 33JaHUS, CBA3aHHBIE C CAMOCTOSATENBHBIM aHATM30M M 00paboTKOM
nHGOpMaLIMU TI0 U3y4aeMbIM TEMaM.

Braoemy:

—  HaBBIKAMH KPUTUYECKOTO MBIIUICHHUS, 0000IICHUS ¥ aHAIH3a WH(OPMAIIUHU, TOCTAHOBKH
IIEJTA 1 BEIOOpA Iy TH €€ JIOCTHKCHUS;

—  WUCHOJB30BaTh (PU3KYIBTYPHO-O03OPOBUTEIBHYIO JEATEIBHOCTh IJIS  YKPEIUICHHS
3I0POBBSI, JOCTHXKEHUS KU3HEHHBIX U TPO(ECCHOHATIBHBIX IIEIICH;

— Merojamu puiaocodckoro no3HaHusl, HaBIKAMU pPedICKCHH.
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3. KpaTkoe conep:kanue IMCHUIIHHBI:

JucuumuinHa (Monynu) nmo «®dusndeckoi KyJabType M CIOPTY» peau3yloTcsl B paMKax
6a3oBoil wactu bnoka 1 «JucuumuimHel (MOAyNH)» TporpaMMbl OakanaBpuata B oObeme 72
aKaJIeMHUYECKUX 4acoB (2 3aUeTHbIE €AUHUIIBI) TIPU 3A0YHOU (hopme 00yuenus.

[IporpamMma paccunTana Ha U3y4eHHUE AUCLUIUIMHBI B TEYEHHE IBYX CEMECTPOB (2-10 U 6-10),
IpeJoaraeT, YTo o0yyJaronuecs nojayyarT TEOPETHIECKYI0 MOATOTOBKY B 00sacTi «Puznueckas
KYyJIbTYpa U CIIOPT».

Pa3genbl JMCHUIINHBI U BUABI 3aHATHHA

Monayns Haszeanue monyns Bcero, Yacos
aKaj;.4/3.e.1. Jlex CP KP
1. [Ipenmer «Puzndeckas KylIbTypa u 36/ 1 3.en. 4 28 4

criopt». Criopt u noasur. Mcropust
CIIOPTUBHBIX 06HIGCTB CTpPaHbL

2 Cropt BeIcIuX goctikenuit. cropus | 36 /1 3.ex. 4 28 4

OnuMnuiickux, NapalTuMINICKUX,

CHEIHMANBHBIX, 1e(QIUMIUNACKUX UTD
Bcero uacosn 72 8 56 8

Kaxabiii Moay/ib IPOrpaMMbl HMeeT CTPYKTYPY:

- JIEKLIUU;

- MPaKTUYECKUH pa3zien (JoMalrHee 3aaHiue — CAMOCTOsITENIbHAs paboTa CTYICHTOB);

- KoHTpoabHBIN pazaen (KP) — 3auer.

Teopernuecknii pazgea QGopMUPYyeT CUCTEMY HAYYHO-TIPAKTHUECKUX U CIEIUATbHBIX
3HaHUI, HEOOXOIUMBIX ISl TOHUMAaHUS IPUPOIHBIX U COIMATIBHBIX POIIECCOB (DYHKIIMOHUPOBAHHUS
¢u3uueckoil KyJnbTyphl OOIIECTBA M JMYHOCTH, YMEHHS UX aJalTHBHOTO TBOPYECKOTO
UCTIONIB30BaHUS ISl JIMYHOCTHOTO M TNPO(ECCHOHAIBHOTO Pa3BUTHS; CAMOCOBEPIICHCTBOBAHHMS,
OpraHu3aIMy 3J0pOBOro o0Opasza >KU3HW TPU BBINOJIHEHUU Y4YEOHOU, MPOPEeCcCHOHATHHOU |
COLIMOKYJIBTYPHOH J1€ATEIbHOCTH.

CamocrosiTesibHasE padoTa TIpeaycMaTpUBaeT W3Y4YEHHE OCHOBHBIX METOJOB M CIIOCOOOB
dbopMupoBaHusa yueOHBIX, TPO(ECCHOHATBHBIX M KU3HEHHBIX YMEHHI W HaBBIKOB CpPEICTBAMU
bu3znyeCcKoil KyIbTYphI U CLIOPTA.

KounTpoubnblii pa3aen. Kputepuem ycnemHocTd 0OCBOSHHS Y4eOHOTO MaTepuaia sBIsieTCs
OLIEHKA TIPenojaBaTess, YUYWTHIBAIOIIAs CBOCBPEMEHHOCTb BBINOJHEHHS JOMAIIHUX 3aJaHHA,
YETKOCTh U TMOJHOLEHHOCTh BBIMOJIHEHUS] KOHTPOJBHBIX padOT, 3HAHUM TEOPETUUECKOTo pasena
POTPaMMBEI.
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4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIx B akanmem.
CIMHUTIAX gacax
OO0mast TpyA0€eMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 2,0 72
AYyIUTOPHBIE 3aHATHUS: 0,22 8
Jlexumnm (Jlek) 0,22 8
JlaGopatopusie pabots (J1ab) - -
[Ipaktuueckue 3anstus (113) - -
CamocronitesnsHasi padora (CP): 1,56 56
Buja KOHTpoOJIA: 3a4eT 0,22 8
B Tom yuciie no cemecTpam:
2 cemecTp
O0mas Tpya0eMKOCTh IUCHUILIUHBI B ceMecTpe 1,0 36
AyAUTOpPHBbIE 3aHATHS: 0,11 4
Jlexumnm (Jlek) 0,11 4
Jlaboparopubie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 1,78 28
Buja koHTpoOJsi: 3auer 0,11 4
6 cemecTp
Oo6mast Tpy10eMKOCTh TUCIHHUIJIMHBI B ceMecCTpe 1,0 36
AyAUTOpPHBbIE 3aHATHS: 0,11 4
Jlexumu (Jlek) 0,11 4
JlabopaTtopubie paboTs (JIad) - -
[Tpaktiueckue 3anstus (I13) - -
CamocrositesibHas padora (CP): 1,78 28
Buja koHTpoOJsi: 3auer 0,11 4
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AHHOTAUMS Y4eOHOH MPOrpaMMbl AUCHHUITUHBI
«MaremaTuka» (b1.B.5)

1. Heap aMcHUIUVIMHBI — (OPMHUPOBAHUE Y CTYJICHTOB CHUCTEMBl OCHOBHBIX IOHATHH,
UCTIOJIb3YEMBIX JUIS MTOCTPOCHHS BaXXHEUIIMX MAaTEMaTHYECKHX MOJeNeil, U yMEHHs NCIOJIb30BaTh
MaTeMaTHIECKHUE METOJIBI /ISl OTIMCAHMS PA3IMYHBIX TPOIIECCOB.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
HOJIZKeH:

Obnadams CIenyOMNUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILINH B TpodeccuonansHoi nesitenproctd (OTTK-1).

3uams.

- OCHOBBI JU((EepPeHIUATBHOTO ¥ HHTETPAJbHOTO HMCYHCICHHS, A depeHInaIbHbIX
YPaBHEHU;

- MaTeMaTWYEeCKHE TEOPHUH M METObI, JIS)KAIINEe B OCHOBE MOCTPOCHHS MATEeMaTHYECKHUX
MOJICIECH;

- OCHOBBI IPUMEHEHHS MaTEMAaTUYECKUX MOJIETEH U METOJIOB.

Ymems:

- BEIOMpATh MaTeMaTUUECKUE METO/Ibl, IPUTOAHBIE JUI PELIeHNs KOHKPETHOH 3a1a4H;

- UCHOJIb30BaTh MaTeMaTUYEeCKHE MOHATHs, METOAbI U MOAEIH Ui ONMUCAHUS Pa3IHMYHBIX
IIPOLIECCOB;

- BBISIBJIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, JIEXKAIME B OCHOBE KOHKPETHBIX MPOIIECCOB;

- ACTIIOJIb30BAaTh OCHOBHBIE METO/IBI CTATUCTHYECKOW 00pabOTKH JaHHBIX;

- IPAUMEHSATh MaTEMATUIECKHIE 3HAHUS Ha MEKIUCIUIUIMHAPHOM yYPOBHE.

Braoemy:

- OCHOBaMM (YHIAMEHTAJIbHBIX MAaTEMaTHYECKUX TEOPUH M HABBIKAMHU HCIOJIb30BAaHUS
MaTeMaTHUYeCKOro anmnapara;

- METOIaMH CTATUCTUYECKOIM 00paboTKH UH(pOpPMAIIHH.

3. KpaTkoe cojep:kanue AMCUUILINHBI:

1 CEMECTP

BBenenue.

IIpenmer m meroxbl Marematuku. OmnmcaHue OCHOBHBIX paszienioB Kypca. IlpaBuma u
TpeOOBaHUS MPU U3YUCHUH Kypca.

DJIeMeHTHI aaredpsbl.

UucnoBble MHOXeCTBA, KoMmruiekcHbie uncia. Onpeaenurenu |l u Il mopsiakos. Bekropsr:
OCHOBHBIE MTOHATUS, CKATSIPHOE, BEKTOPHOE M CMEILIAaHHOE ITPOU3BEICHNS BEKTOPOB. AHAIUTHYECKas
reoMeTpusi: mpsMas Ha IJIOCKOCTH, KpuBble || mopsiaka. Matpuusl: neHCTBHS Hall MaTpULIAMHU,
NpUBEJCHUE K CTyneHyaToMy Buay M Buay ['aycca. Panr marpunbl. O6paTHas matpuia. Teopema
Kponekepa-Kanennu. Pemenue cuctem IuHeHHbIX anredpanmueckux ypaBHeHHH. CoOCTBEHHBIE
grcia v BeKTopbl. KBagpaTruaHbie GOpPMBI.

®yunknus ogHoi nepemenHoii. Ilpexen pynkuun. HenmpeposiBHOCTH pyHKIIHH.

Oynknua. Crnocobsl 3amanus ¢yHknuu. [Ipenen ¢yHkmuu B Touke. OIHOCTOPOHHUE
npenaensl. [Ipeaens Ha 6eckoHeuyHOCTH. beckoHeuHO Manble M 0eCKOHEeYHO Oouibiie (QyHKIINH, UX
CBOMCTBa M B3aMMHas cBs3b. CBolicTBa npenenoB. [lepBblit 1 BTOpOW 3aMedaTresibHbIE HpPEesbl.
HenpepbiBHOCTE (pyHKLMM B TOYKE M Ha MpoMmexyTke. CBOMCTBa (yHKIMHA, HENPEpBIBHBIX Ha
orpe3kax. Touku pa3pbiBa (pyHKIIUHN U UX KIacCUPUKAIHSL.
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JAunddepennuanbrHoe ucunciaeHne GyHKIUU OHOM NepeMeHHOM.

[MpousBomuass GyHKIUH, €€ TEeOMETPpUYECKMI ¢ MexaHwueckuid cmbichn. [IpaBuna
muddepennpoBanus. Tabnuuna OCHOBHBIX Npou3BOAHBIX. Jluddepenuman ¢yHKuM, ero
NPUMEHEHHS K IPUOIIMKEHHBIM BRIYMCICHUIM. THBapuaHTHOCTH (hopMBbI TepBoro auddepennnana.
[MpousBomuas cioxaod ¢GyHKIMU. uddepeHmupyeMocTs QYHKIUH: ONMPEISICHHE, TCOPEMBI O
cBs3U Tu(hepeHIIpPyeMOCTH C HETIPEPHIBHOCTHIO U C CYIIECTBOBAaHHEM MPOU3BOIHON. OCHOBHBIE
teopembl nuddeperimanpHoro ucumncienus: Poms, Jlarpanmxka, Komm. IlpaBuno Jlonmurans
(packpbeiTHe HeompeaeneHHocTel). [IpousBoaHbIe BBICIIUX TOPSAKOB. JIOKaNBHBIA 3KCTPEMYM
bynkun. HeoOxoaumble U T0CTaTOUHbIE YCIOBHS dKcTpemyMa. [IpaBuiio uccnenoBanus GyHKIIUU
Ha MOHOTOHHOCTb U SKCTpeMyM. [Ipr3Haku BEIMYKJIOCTH M BOTHYTOCTH (pyHKIMU. Touku neperuda.
Heo0xonuMoe u moctaToyHoe ycnoBHs mepernda. ACUMNTOTH (YHKIMH, WX BHIBI M CIOCOOBI
HaxoxaeHus. O0mas cxema uccieoBaHus PyHKIIHA, TOCTPOCHUE UX IpauKOB.

HNHuTerpajabHoe ncuncieHue GyHKIMH OHOM NepeMeHHOI.

[TepBooOpasnas pyukmws. HeonpeaemeHHbIN HHTErpal U ero cBoKcTBa. Tabauia OCHOBHBIX
MHTErpajioB. MeToapl MHTETPUPOBAHMS: HEMOCPEACTBEHHOE HWHTETPUPOBAHUE, WHTETPUPOBAHUE
MOJICTAHOBKOM, HWHTErPUpPOBAaHHWE TO 4YacTsIM. VHTerpupoBaHHE pAMOHAIBHBIX JApPOOEi.
HuTerpupoBanue HEKOTOPBIX UPPALMOHANBHBIX U TPUTOHOMETpUUYECKUX GYHKIHI. OnpeaeneHHbIn
MHTErpall, ero reoMeTpuueckuii cmpicii. CBoiicTBa onpeaeneHHoro naterpana. ®opmyna HerotoHna-
Jleiitbnuna. Teopema o cpenHeM 3HaueHUH. 3aMEHA NEPEMEHHON M MHTETPUPOBAHUE IO YacTsAM B
OIpeeIEHHOM HHTerpasie. [IpuinoxeHusl ONpeeIeHHOr0 MHTErpana K BBIUMCIICHHIO IUIOLIanen
wiockux ¢uryp. [loHATHE HECOOCTBEHHBIX WHTEIPAJIOB: OIPENEIICHUSI, CBOWCTBA, METOJBI
BBIUHCIICHHUSL.

2 CEMECTP

JuddepenunanbHoe ucuucieHHe (PYHKIMH HECKOJBKHX IEepPeMEHHBIX. JJIeMEHThI
TeOpHH MOJIS.

OyHKIMM JByX MU Ooliee TEpEeMEHHBIX: OMpeAeNieHUue, O00JIacTh OmpeAeNieHus, 00IacTh
U3MEHEHHUS, TeOMETpUYIEcKasl HHTepIpeTalys, TuHuK ypoBHs. [Ipeaen ¢pynkuuu B Touke. YacTHbie
NpOM3BOJHBIE (HAa mpuMepe (YHKIMH JBYX MepeMeHHbIX). JluddepenuupyemMocts ¢GyHKIUN
HECKOJIbKUX TepeMeHHbIX. JloctaTounslie ycnoBus auddepenuupyemoctr. [lonHas nmponsBoaHas.
[MpomsBomuass cnoxHoW ¢GyHkuuu. [lomaeii  auddepennnan. WHBaAPUAHTHOCTH TOJTHOTO
mupdepeHnmrana. AHATMTHYCCKUH Tpu3Hak moiHoro muddepenmmana. luddepernupoanue
GYHKIIMM ONHOM W JIByX NEPEMEHHBIX, 3a/laHHOM HesBHO. YacTHBIE NPOU3BOJIHBIE U TOJIHBIE
muddepeHMansl BHICIIUX TOPSAKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX MPOM3BOAHBIX (I
GYHKIIUHN IBYX MepeMeHHBIX ). JIokambHbIe SKCTpeMyMbl QYHKIIUH JBYX MEePEMEHHBIX: HEOOX0AUMOE
U JIOCTaTOYHOE YCJOBHS HKCTpeMyMa. YCIOBHBIH 3KCTpeMyM (MeTon MHoxuTened Jlarpanxka).
Haubosnbiiee n HauMeHbIIee 3HaYCHUE (PYHKLIUHU B 3aMKHYTOM 00s1acTH. OCHOBHBIE TOHATHUS TEOPHH
nosisi. CkansspHoe nosie. IToBepxHocTu u muHuM ypoBHs. [Ipon3BoaHas no HanpasiieHuto. 'pagueHt
CKaJIIPHOT'O TOJIs ¥ €ro cBoicTBa. BexkropHoe nosne. Jluseprenuus nosst. Potop nomns. Csizb Mexay
IPaJueHTOM U MPOU3BOAHOMN IO HAIIPABIICHUIO.

KpaTHble HHTErpaJsl.

JIBOWHOWM WHTErpayl: OMNpeIesIeHue, T€OMETPUYECKH CMBICH, CBOHCTBa. Bbluucienue
JBOMHOTO WHTErpaja B JEKapTOBOM M mojsipHOM cucremax koopauHatr Murerpan Ilyaccona.
TpoitHOM HHTErpaj: ONpelaeIeHUE, T€OMETPUUYECKUIM CMBICI, CBOWCTBA. BpluncieHHWE TPOHUHOIO
uHTerpana. [Ipuioxenus qBOMHOIO U TPOMHOTO UHTETPAJIOB.
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KpuBoJinHeiiHble M TOBEPXHOCTHbIE HHTETPAJIbI.

KpuBonuHelHbIi HHTErpasl Mo KOOpAWHATAaM: OIIpeieIeHne, CBOMCTBA, BeluncieHue. Pabora
B cwioBoM mnone. dopmyna I'puna. KpuBosnHeliHble MHTErpanbl, HE 3aBUCALIME OT IYyTH
uHTerpupoBanus. lloTeHumanbHas (QyHKUUS, NOTEHIMaIbHOE moje. IloHsATHE MOBEPXHOCTHOIO
uHTerpana. Ilotok BekTopa uepe3 moBepxHOCTh. Teopema ["aycca-Octporpaackoro. dopmya
Crokca.

3 CEMECTP

JAudppepennuaibabie ypaBHEHH NIEPBOro MOPAIKA.

JuddepeHunanbaple  ypaBHEHMs: MOPSAOK, pEIIEHHE, TeopeMa CYLIECTBOBaHHUA U
€IVHCTBEHHOCTH peweHus. 3anada Komm. VYpaBHeHus ¢ pasIessioIMMUCS IEPEMEHHBIMH.
OpnHoponHble nuddepeHanbHble ypaBHeHus. JInneitnble nug depeHnnaibHble ypaBHEHHS IEPBOTO
nopsiika. YpaBHEHHs B OJIHBIX AudQepenmanax. MHTErpupyomuil MHOKUTEb.

JAnddepennuanbHbie ypaBHeHHs] BTOPOro U N-ro MOpsiAKa.

JuddepeHnnanpabie ypaBHEHUSI BTOPOTO TOPSIKA, AOMYCKAIONINE TOHMKEHUE TOPSIKA.
Jluneitaple auddepeHnraIbHble ypaBHEHUS BTOporo mopsiaka. CpoiicTBa perieHuid. JIMHEHHAS
He3aBUCUMOCTh (pyHKIui. Onpenenurens Bponckoro. CtpykTypa oOmiero pemeHus JIMHEHHOTO
nuddepeHnanbHble  ypaBHEHHMsT BToporo mnopsaka. @dyHnameHTanbHas CHCTEMa pEIICHU.
JluneliHble opHOpPOIHBIE UG (EepeHIuaTbHbIE YPaBHEHUS BTOPOrO TMOpPsIKA C MOCTOSHHBIMU
ko3 uurenTamMu: mocrpoeHue odbuero peuieHus. Meron Oiinepa. JIuHeilHble HEOAHOPOIHBIE
nuddepeHIraIbHbe ypaBHEHHST BTOPOTO MOPSIIKA C MOCTOSIHHBIME Koddduuuentamu. OOiee u
YacTHOE PEIICHUS HEONHOPOIHBIX ypaBHeHMU. JIuHelHble nuddepeHnuanpuple ypaBHeHUs N-
rOMOpsI/IKa: CBOMCTBA PELIEHWH, TEOPEMbl O CTPYKType OOLIEro peleHUs, METOJ BapHaluu
nocTOSHHBIX. JlumHelHble nuddepeHnuansaple YpaBHEHUS N-TO TMOpSAAKAa C TOCTOSHHBIMHU
Kod(purmeHTaMu. AJITOPUTM TIOCTPOCHUS OOIIETo PEIICHUS.

Cucrembl 1updepeHINATBHBIX YPABHECHHI.

Cuctembl nuddepeHMaIbHbIX YpaBHEHUH MEpBOro Mopsika: oOliue MOHATHS, Teopema
CYLIECTBOBaHMS M €IMHCTBEHHOCTU 001Iero peuieHus. Cuctemsl JUHEHHBIX AUpdepeHnnanbHbIX
YPaBHEHUH IEpBOr0O IOpsAAKA: HHTEIPUPOBAHME METOAOM HCKIIOueHus. CHCTEMbl JIMHEWHBIX
nuddepeHIMaIbHbIX YPaBHEHUH MEPBOTO IMOPsIKAa: CBOMCTBA pEIIEHUH, TEOPEMBI O CTPYKType
oOuiero pemeHusi, MeTOoJ BapHalMM NOCTOSIHHbIX. CHCTEMBl JMHEMHBIX OJHOPOJIHBIX U
HEOJHOPOAHBIX IH(QepeHINaTbHBIX YPaBHEHUH C TOCTOSHHBIMU KO3(duumeHTaMu. DIeMeHTHI
TEOpUHU YCTONUNBOCTH. METO bl YUCIEHHOTO petieHus 1udpepeHualbHbIX ypaBHEHUH.

YuciioBble 1 QYHKIHMOHANbHBIE PAAbI.

YuciaoBble psibl: OCHOBHBIE TOHATHUS, CBOMCTBA CXOIAIIMXCS PSIIOB, HEOOXOAUMBIN IPU3HAK
cxomumoctu. ['apmonmueckuit psa. Paner  upuxime. IlpusHaku cpaBHEHUsT pPSAIOB €
HOJOXUTENbHBIMU uiieHaMu. [Ipusnak JlamamOepa. VHTerpanbHbl W pajuKaibHBI HpU3HAKU
Komm. 3nakouepenyrommecss psapl: npusHak JleiiOHuma. 3HakomepeMeHHBbIE pSAbL: TOHITHS
a0COTIOTHOW U yCIIOBHOM CXOJIMMOCTH, MTPU3HAK a0COMIOTHOW CXOIUMOCTH, CBOHCTBA a0COTIOTHO U
YCJIIOBHO CXOJAIINXCS PSAOB.

@OyHKIMOHANbHBIE PSIIbI: OCHOBHBIE MOHATHS, 00MacTh cxoauMocTd. CTeneHHbIE PSIbL:
pamuyc, WHTEpBaj, o00yacTb cxomuMmocTd. CBOWCTBAa CTENMEHHBIX psaAoB. Psner Teimopa u
MaksopeHa: cBOICTBa, yCIOBHE CXOJUMOCTH Psiia K UCXOAHOM (DYHKIMH, OCHOBHBIE Pa3IOKEHHUS.
Paznoxenue ¢pyHkuuu B psiag MaxiiopeHa ¢ MOMOLIbIO OCHOBHBIX pa3nokeHuil. [ maBHOe 3HaueHue
¢dyHkunu. DxBuBaneHTHble GyHKuuu. [Ipumenenue pspoB Telnopa u MakiiopeHa Juist BHIYUCIEHUS
IIPENIEIIOB.
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3aK/IoueHue.

Hcnonp3oBanne MaTeMaTHYECKUX METOJIOB B HpaKTI/I‘IeCKOﬁ JCATCIIbHOCTH.

4. O0beM yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabl yueOHoii padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
O01mas Tpya0eMKOCTb JUCHUILIHHBI N0 Y4€0HOMY IIaHY 15,0 540
AyIuTOPHBIE 3aHITHS: 5,33 192
Jlextuu (JIek) 2,67 96
JlabopaTtopusie padoTh (JIad) - -
[Tpaktuueckue 3ausatus (113) 2,66 96
CamocrositesibHas padora (CP): 7,67 276
Buja koHTpoOJsi: 3aueT / IK3aMeH 2,0 72
B ToM umcJie mo cemecTpam:

1 cemecTp
O01mas Tpya10eMKOCTh IUCHUILIUHBI B ceMecTpe 4,0 144
AyIMTOpHBIE 3aHATHS: 0,61 22
Jlexumwm (Jlek) 0,31 11
JlaGopatopusie pabots (J1ab) - -
[Ipaktuueckue 3anstus (113) 0,31 11
CamocrositesibHas padora (CP): 3,14 113
Bujx KOHTpOJIS: IK3aMeH 0,25 9

2 cemecTp
O01as TpyA10eMKOCTh AUCIHUIIMHBI B ceMecTpe 4.0 144
AyIUTOpHBIE 3aHATHS: 0,61 22
Jlexumm (Jlek) 0,31 11
Jlaboparopubie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) 0,31 11
CamocrosiTesibHas padora (CP): 3,28 118
Buj koHTpoOss: 3a4eT 0,11 4

3 cemecTp
O0mas Tpya10eMKOCTh IUCHUIIUHBI B c€EMeCTpe 7,0 252
AyAUTOpPHBbIE 3aHATHS: 0,56 20
Jlextuu (JIek) 0,28 10
Jla6opaTtopusie padoTs (JIad) - -
[Tpaktuueckue 3ausatus (I13) 0,28 10
CamocronTesannasi padora (CP): 6,19 223
Buja koHTpOJISI: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl 1M CUMIIJIMHbBI
«Aupopmaruka» (b1.5.6)

1. Ileab AMCHUILIMHBI — IPHOOpETeHNE Oa30BbIX 3HAHUI O COBPEMEHHBIX HH(OPMAIIHOHHBIX
TEXHOJIOTHUSIX, a TAKXKE YMEHUN M MPAKTUYECKUX HABBIKOB B 00J1aCTH MH(POPMATUKHU, HCIIOIB3YEMBIX
OpU pPEIIEHWH Hay4yHbIX M MPaKTUYECKMX BBIUMCIUTENBHBIX 3aJa4 CTYJIEHTaMH BCeEX
CIIEUAJILHOCTEM.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- BJIaJICHUEM IMOHMMAaHMs CYIIHOCTH M 3HaueHHsI MH(OpMALUK B Pa3sBUTHHU COBPEMEHHOIO
UH(POPMALIMOHHOTO OOLIECTBA, OCO3HAHUS OMACHOCTH U YI'pO3bl, BO3HUKAIOIIUX B 3TOM IpoOLECCe,
CHOCOOHOCTBIO COOMIOATh OCHOBHBIE TpeOOBaHUS MH(POPMALMOHHON 0€30MacHOCTH, B TOM YHCIIE
3anUThl rocyaapcrBeHHon Taiinel (OITK-4);

- BJIAJIGHUEM OCHOBHBIMH METOJIaMH, CIOCOOaMU U CPEJICTBAMHU IIOJYyUEHUS, XpaHEHMs,
nepepaboTku MH(POPMAIMU, HAaBBIKAMHA pPa0OTBI C KOMIBIOTEPOM KakK CpPEICTBOM YIpPaBJICHHUS
undopmanueit (OITK-5).

3namo:

- cBolicTBa MHGOpPMAIUH, CTIOCOOBI €€ XpaHEHUS 1 00pabOoTKH;

- CTPYKTYPY, IPUHIMUIIEI paOOThI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOTIOJIOTHUIO M apXUTEKTYPY BBIYHCIUTEIBHBIX CETEH;

- IPUHIMIIBI apECcaly N10JIb30BaTeNe, KOMIIBIOTEPOB U pecypcoB B cetu MHTepHeT;

- paznuyath U pacupoBbiBaTh IP — agpec, JOMEHHOE UMs KOMITBIOTEPA;

- a TaKke BJIAJETh HABbIKAMU CaMOCTOSITEILHOTO pELIEHUs 3ajad Ha KOMIIBIOTEpE,
BKJIFOYAOIIME TTOCTAHOBKY 3aJ[a4M, pa3pabOTKy aJlrOpUTMa U OIIEHKY ero 3 (PEeKTHUBHOCTH;

- CTPYKTYPY, IPUHITUIIEI pAa0OTH 1 OCHOBHBIE BO3MOYKHOCTH OBM;

- OCHOBHBIE€ THIIbI QITOPUTMOB, S3bIKH POTPAMMHUPOBAHMUS;

- CTaHJapTHBIE IPOrpaMMHbIe 00ecrieueHHsI CBOeH MpodeCCUOHATILHOM 1A TEIbHOCTH;

- QJITOPUTMBI PELICHUs HEJIMHEUHBIX YPaBHCHUI;

- AJITOPUTMBI OJTHOMEPHOW ONTUMM3ALUH.

Ymemy:

- IMcaTh U OTJIaXKKUBaTh porpaMMbl Ha VBA 1o pa3paboTaHHBIM alropuTMam;

- IPUMEHSATh METO/bl MATEMATUYECKOM CTaTUCTUKU JJIsl PELLIEHUS] KOHKPETHBIX 33/1a4;

- HCIOJIb30BaTh MAaKeThl MPHUKIAJHBIX MpOrpaMM I@pU JajdbHeHIIeM oO0y4eHHu U
NPaKTUYECKOH J1eATENbHOCTH.

Braoemy:

- HaBbIKaMH CaMOCTOSITEIBHOTO PEIICHUS 331a4 Ha KOMIBIOTEPE, BKIIIOYAIOIINE TOCTAHOBKY
3a1a4d, pa3pabOTKy aliropuTMa M OLEHKY ero 3((eKTUBHOCTH METOJaMH MaTeMaTHYeCKOU
CTaTUCTHKH [ 00pabOTKU IKCTIEPUMEHTA;

- METO/IAMHU peaIn3allii aITOPUTMOB Ha KOMIIBIOTEpaXx.

3. KpaTkoe coep:kaHue AMCHUIINHBI:

3.1 ApXuTeKTypa KOMITBIOTEPOB 1 KOMIIBIOTEPHBIX CETEH:

- UCTOpUsl pa3BUTHsI BBIYUCIUTEIbHON TEXHUKU U MEPCOHAIBHBIX KOMIbIOTEPOB. KpaTkas
UCTOpUSl Pa3BUTHs  BBIYMCIUTEIBHOM TEXHUKM U HepcoHalbHbIX KoMmmbioTepoB  (IIK).
Boruncnurensnas mammia @on-Helimana u mammna Teropunra. Pazpaborku Hopbeprta Bunepa;
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- apxurektypa IIK, anmapatnsie cpenctBa IIK. Mcnonb3yemble cuCTEMBl CUMCIEHUS,
3JIEMEHTBl MaTemaTthdeckod Joruku. OOmee mnpencrasieHne o I[IK M MX BO3MOXKHOCTSIX.
®ynknuoHanbHas cxema [1K, marucrpanbHo-MonynpHbl npuHLun noctpoenus 11K, AnmapaTtHsie
cpexnctBa IIK: Mukponponeccop, onepaTuBHas M K3II NaMATh, BHEIIHSAA NAMATh, IIMHBI ajgpeca,
KOMaHJ M JIaHHBIX, TAKTOBBIN TreHepaTtop. [IpMHIMI OTKPBITON apXUTEKTYphl: CUCTEMHAas IIMHA,
paspsinHocth. Ilepudepuiinpie yctpoiictBa I1K: knaBmarypa, MbIib, MOHUTOpP, NPHHTEP U Ap.
Oco0eHHOCTH TpENACTaBIECHUS JaHHbIX Ha MAaIIMHHOM YypoBHe. [IpenmMyinectBa IuQppoBOro
npecTaBIeHUs UH(OPMAIMK Tepe/l aHAJIOIOBbIM MPEICTaBIEHUEM: BBICOKOE KauecTBO 3allMCU U
oToOpakeHHs: HH(POpPMaIIUU, MPOCTOTA M HAJIEKHOCTH AyOaupoBaHus (KOMUPOBAHUS) HHPOPMAIIHH
6e3 morepu KadectBa. CuHCTeMbl CUMCICHUs (JECSATUYHAsA, JBOMYHAs, BOCbMEpUYHAs,
HIeCTHAaAATepUyuHasi), INpaBuWiIa MepeBoJa M3 OAHOM CUCTeMbl B JApPYryr0. OJIEMEHTHI
MaTeMaTHYECKOM JIOTUKU: TOHATHUS (POPMAJIbHON JIOTMKH, OCHOBHBIE JIOTHUECKHE OIEpaluud U
dbopMyIIbI, TOTUYEecKre OCHOBBI paboThI 11K

- KOMIBIOTEPHbIE CETHU: TOIOJOTUMHU CEeTeH, Ux XapakrepucTtuku. KommbprorepHas ceThb -
COBOKYITHOCTH KOMITBIOTEPOB U PA3IIUUHBIX YCTPOHCTB, 00eCIeunBalONINX HHPOPMAIIMOHHBII 0OMEH
MEXJy KOMIBIOTEpAMHU B CETH 0€3 HCHOIb30BaHUS KaKUX-TMOO HPOMEKYTOUHBIX HOCHUTENIEH
uHpopmanuu. Tornosoruu ceTei: 3se3/1Has, HMHHAasA, KonblieBas. CeTH 3aKpbITOrO THUIIA: JIOKAJIbHBIE
U pacrpesieJIeHHbIe CEeTH, KOpIopaTuBHbIe ceTH. [IporpaMMHo-TeXHHUECKOE obecrieueHue: afaanrep,
KOTOpPBIM  ympaBiseTcss cHenMaibHOM mHporpaMMoil JpaiiBepoM; OINEpallMOHHAs CHUCTEMA,
YIPaBIAIONAs KOMIBIOTEPOM, IPEIOCTABISIIOIIUM PECYpPChl; MPOTOKOJBI - OCOOBIE S3BIKHM, Ha
KOTOpbIX oOMeHuBaroTcst uH(popmaiueit kommbtotepbl B cetu (TCP, TCP/IP, UDP). I'noGaybHbie
cern paznmuunoro macirraba (WAN —WideAreaNet, MS Network u Internet). Bosmoskaoctu cetn
Wnutepner. OnexktponHas mouta. Jloctym k  wuHpoOpManmuoHHBIM pecypcam. Cucrema
TenekoHdepeHuid. Aapecarus U IpoToKoIbl B UHTepHET;

- MyJbTHMEIMA — JMAJIOrOBasi KOMIIBIOTEPHAsl CUCTEMa, 0OecleurBaroliasi CUHTE3 TEKCTa,
rpa¢uky, 3ByKa, peuyd U BUAEO. YCTpOWCTBAa MyibTUMenua. TpeGoBaHUS K MyJIbTHUMEAUHHBIM
CpeICTBaM KOMIIBIOTEpOB. PacuinpeHHble BO3MOXHOCTH 00pabOTKH, MpeoOpa3oBaHUs, CHHTE3a
uHpOpMaluu (KOMIBIOTEpHAs aHUMAIMs, MOAU(UKAIUSA H300paKeHUH, TpexMepHas Tpaduka).
MynsTumMeauitaele porpammel. I[Iporpammsel pegakTupoBaHusl, MOHTaXka 3ByKa U BuIeo. Buneo-
penakTopel, MOAYIH crerd((EeKToB, MOHTAXHBIE CTYIUH. DIEKTPOHHBIE MPE3CHTAIH (OCHOBHEIC
Bo3MoxkHOCTH MS PowerPoint), sramel co3maHusi mpe3eHTAlMi, CTPYKTypa MNPE3CHTAlUd Hu
0COOEHHOCTH padOThI C PETAKTOPOM.

3.2 IIporpammHoe obecrieueHue:

- CTPYKTypa OIEPallMOHHBIX CHCTEM, MaKeThl MPHKIaAHbIX mporpamm, MicrosoftOffice.
Knaccugukanus nporpaMmHbIx cpeicTB. CUCTEMHOE U NMPHUKIATHOE MPOrpaMMHOE oOecreyeHue
ITK. O630p oneparmonnsix cucreM (OC). IMpunmuns! co3nanus u cocras OC: sapo, uHTepdeiic,
npaiiepsl. Kpatkas xapakrepuctuka WINDOWS, momynbnblii nmpunnun noctpoenus. Cpena
WINDOWS: oxHa, uX 53J€MeHThl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObexTamu
WINDOWS. Spneiku u paborta ¢ HumH. [lamku: cozmaHuwe, rmeperMEHOBAaHUE, KOIMHPOBAHUE U
nepeMeleHne 0ObeKTOB (MaroK M SPJIBIKOB), ylnaieHue o0bekToB. Kop3uHa M ee HazHayeHHE.
Hactpoitkn WINDOWS: nata u Bpemsi, HacTpoWKa MBIIIH, KpaHa. IJIEMEHThI TEXHUUYECKOTO
ceppuca [IK: ycraHoBka omepanMOHHOW CHUCTEMBI, CO3JaHUE WHIAMBHAYAJIbHOW ONEpPallMOHHOU
cpelbl TOJb30BaTENs, MOJAEP)KKA LEIOCTHOCTH HH(pOpPMAalMU, pacIIMpeHue M MOJAEpHM3ALUs
KOH(UTrypaluy anmnapaTHbIX U MPOrpaMMHBIX CPEJCTB;
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- TekctoBblii penakrop WORD, pemakTopsl MaTeMaTHUYeCKUX W XUMHUYECKUX (HOpMYII.
OCHOBBI HCTIOJIB30BAHUS MPOTPAMM OOILEro Ha3HaYeHUs (KpaTKui 0630p) Ha MpUMepax TEKCTOBOI'O
penakropa WORD, penakTtopoB MaTeMaTHYECKMX M XUMUYecKHX (opmyn. OcoOeHHOCTH
tekcToBoro penakropa WORD. BBon u penaktupoBanue Tekcra. KonmpoBaHue U mnepemenieHue
00BEKTOB, paboTa ¢ Tabmunamu. Beibop Buaa, pasmepa mpudTa, GopMaTHPOBAHHWE CHMBOJIOB U
a03aneB. KomupoBanue ¢opmara. OcoOEHHOCTH CO37aHUSI CCBHUIOK, oryaBieHuid. Co3nanue
JOKYMEHTOB pa3iIMuyHbIX (OpM (CTAaHIAPTHBIX M HECTaHIAPTHBIX). lIcronp30BaHME pedakTopa
MaTeMaTH4ecKuX (opMyJ B TEKCTOBBIX JOKyMEHTaX. Penakrop xumuueckux Gpopmyii, Ha3HaUeHUE U
ocobeHHOocTH padoThl. KonnpoBaHue XuMudeckux (popMyi1 B TEKCTOBBIE TOKYMEHTHI;

- cucrema ympasineHus 6azamu naHHeix ACCESS: coznmanme monb3oBarensckux CYB/,
(dopmupoBaHue 3arpocoB, oTyeToB U (opM. MHPopmannonnsle cuctembl. CUCTEMBI yIpaBIEHUS
O6aHkaMu U 6a3aMu JaHHBIX. PensimonHas Moaens nanHbIX. CTPYKTypa 3allucH, METOIbI JOCTYyIa K
uHpopmanuu. O6MeH gaHHbIMHU ¢ IpyrumMu npuioxeHnsMu WINDOWS: TekcToBbIME peJakTopamMu
Y DJICKTPOHHBIMH Tabnuiamu. Pensimonnas 6a3a qanaeix ACCESS. ['maBHOE OKHO, MCHIO KOMaH/I,
naHeIb HHCTpyMeHTOB. Co3/laHne U OTKPBITHE 0a3bl JaHHBIX. BBOI M peakTHpOBaHUE TAaHHBIX B
pexnMe TabmuIbl M pexUMe KOHCTpykTopa. DOpMHpOBaHME 3ampocoB. 3alpochl MPOCThIE U
MHOTrOTa0JIMuYHBbIE, 3apockl ¢ ycnoBusMH. Co3nanue oTyeToB U ¢GopM. TexHoorus peaausanuu
npocteiimux 3aaau cpeactBamu CYBJ] ACCESS;

- pellleHuEe BBIYUCIUTENBHBIX 3adad ¢ wucnoib3oBanuemM EXCEL: o6pabotka Tabmuil,
NOCTpOeHHE TpauUKOB U JAMarpaMM, BBIYHMCICHHE MAaTPUYHBIX BbIpakeHuil. Hasnauenue
anektpoHHbiX Tabmmi (MS EXCEL). OcobGennoctu Ttabmuunoro mporeccopa EXCEL wu
UCTIOJIB30BaHUE €0 JUIsl pelieHuss WHPOPMAIMOHHBIX M WH)KEHEPHBIX 3a/1ad. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGcomroTHass W OTHOCUTENIbHAs ajapecanus. BwineneHue sdeek,
nepemenieHue no padodemy aucty. Pacder mo dopmynam. Komupoanue dopmyin. [loctpoenue
rpadukoB. Pacuer ¢yHKIIMOHATBHBIX 3aBUCUMOCTEH M TOCTPOCHUE TPAPUUECKUX HU300PKEHHMN C
ucrnonbp3oBanueM cranaaptHeix ¢pyHkuuit EXCEL u mactepa dynkiuii. [loctpoeHne moBepxHocTen
C HCIIONb30BaHMEM MacTepa auarpamm. Pabora ¢ TaGiauunamu. ®opmarupoBanue, odopmieHue
tabmui. YucioBsle U moib3oBaTenabckue (popmatsl. CBogHble Tabmuiel. IlocTpoeHue auarpamm.
Pa3paboTka u peanuzanusi MpOCTEHIINX aJTOPUTMOB C MCHOIb30BaHHMEM Bo3MokHocTet EXCEL
(Hax0XkJIeHNE MAaKCUMaIbHOTO (MHHUMAIIHOTO) SJIEMEHTA BEKTOPA M MATPHUIIBI, HAX0XKICHHE CYyMMBI
HIIEMEHTOB BEKTOPA W MAaTPHIIbI, BEIYNCIICHUE MATPUIHBIX BRIPAKECHUH ).

3.3. ANITOpUTMBI ¥ OCHOBBI IIPOTPAMMHUPOBAHHS:

- aITOPUTMBI, TUTIBI anropuTMOB. [loHATHE anropuTMma u ero cBoictBa. CriocoObl 3amucu
QIrOpUTMOB. MOyJIbHBIN NPUHLIUII IOCTPOECHUS AITOPUTMOB U IIPOTPAMM;

- XapaKTEePUCTHKHU S3BIKOB MporpaMMupoBaHusi. OCHOBHBIE CTPYKTYpbl W HPUHIUIIBI
CTPYKTYPHOTO HpOrpaMMUpoBaHus wuItocTpanus. CTpyKTypHOE NpOrpaMMHUpPOBaHHE, €ro
ocobenHocTH. TexHonorus 0ObEKTHO-OPUEHTUPOBAHHOTO MTPOrPAaMMHPOBAHUS; CBOMCTBA SI3BIKOB!
HaclieI0BaHUEe, MHKANICYJISIIUS, TOTUMOp(u3M. [TOHITHS S3BIKOB: KIacChl U 0OBEKTHL. DBOMIONHUS U
KJIaccu(UKaIus S36IKOB TPOrpaMMHUpoBaHus. [IOHATHS TpaHCIAINT, KOMITHIISINH, HHTEPIIPETAIHH,
ux pasnuuus. ba3oBble anroOpUTMHUYECKHE KOHCTPYKLWH (CIEeIOBaHWE, BETBICHHE, MOBTOPEHUE),
npuMmepbl  Ux peanu3anud. OCHOBHBIE KOHCTPYKLHUHU SI3BIKOB IPOTrPaMMUpPOBaHMS. SI3bIKK
IPOrPaMMUPOBAHUS BBICOKOTO YPOBHS;

- BBIYUCIHTEIBHBIC AJITOPUTMBI M TporpamMMmHble peanuszauuu Ha VBA nns obpabotku
uHpopmauuu Ilponecc pemenus 3anauy Ha KommbioTepax. IIporpammupoBanue Ha s3bike VBA!
OCHOBHBIE OIEPATOPHI sI3bIKA, Mpoueaypbl U ¢yHKkuuu. PazpaboTka u peanusanusi MpOCTEUIIMX
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QITOPUTMOB 00pabOTKKM MHpOpManuu (peleHre 3a1ad ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopmanuu). YucneHHble METOJbl aHaIM3a OJHOTO HEITMHEWHOro ypaBHEHMS: IOUCK KOpHEM,
pelieHre 3aJayd OJHOMEPHOM ONTHMHU3ALMHU (HAXOXKACHUE TOYEK MaKCUMyMa U MUHHMyMa
¢yHkuun). MeToasl CTaTHCTUYECKOH OO0pabOTKM pe3yJbTaTOB H3MEPEHUH OJHON BEIMYUHBI:
BBIYUCIICHHE TOYECUHBIX (CpEIHEro, MUCIIEPCHH, CTAaHIApTa) U MHTEPBAJBHBIX OLEHOK CIy4aHOU
BEJIMYHHEI.

3.4. 3amura naopmanuu:

- QJITOPUTMBI 3alUThl HHPOPMALMU: METO/Ibl 3aIUThl, KOMIIBIOTEPHBIE BUPYCHI U O0pbOa ¢
HUMH. [loHsATHE O6€30MacHOCTM KOMIBIOTEPHOW HH(POPMALMU: HAJEKHOCTh KOMIIBIOTEPA,
COXPaHHOCTh JAHHBIX, 3aIIUTa OT BHECEHUS] U3MEHEHUH HEYTOJIHOMOYEHHBIMU JIMIIAMHU, COXpPaHEHHE
TallHbI NEPENUCKH B AJIEKTPOHHOMN ceTH. MeTo bl peanu3aliiy 3auTsl HHPOpMAaLUU: IPOrpaMMHBIE,
anmapaTHble, OpraHU3alMOHHbIC. VICTOpUS BO3HMKHOBEHHS BHPYCOB M aHTHBHPYCOB. CrocoObl
3apakeHUs, 3alUThl U O0opsObl ¢ BUpycamu. OCOOEHHOCTH pPaOOTHI AJITOPUTMOB BHUPYCOB:
PE3UACHTHOCTh, TOTUMOP(GHUIHOCT U camommdpoBanre. KoMIbIOTepHBIE BUPYCHI, X CIICIU(HKA
u aHTtuBupycHbie nporpammbl (Kacmepckuii, Dr. Web, Avast, AVG). CrocoObl mudpoBaHus u
nepeaayu MHGOpMaMM Ha JajlbHUE paccTOSIHUA. OTKPBITBIM M 3aKPHITHI KIIOYM IIHU(PPOBAHHUS.
HedparmenTamus aucka.

4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
CIMHUIIAX gacax
Oo6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 3,0 108
AyIuTOPHBIE 3aHITHS: 0,39 14
Jlexumwm (Jlek) - -
JlaGopatopusie pabots (J1ab) 0,28 10
[Ipaktuueckue 3anstus (113) 0,11 4
CamocronTesnnsHasi padora (CP): 2,50 90
Buna konTpoJIs: 3auer 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«®usuka» (b1.b.7)

1. Heap AMCUMIUVIMHBI — TPUOOpPETEHHE CTYJCHTAaMHU 3HAaHMN MO OCHOBHBIM pa3ieiaM
(GU3UKK ¥ YMEHUIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCHUIUINHAX.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTHIO HCTOJb30BaTh 3HAHHUS O COBPEMEHHOHW (hM3MUECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBAa M  TOHHUMaHUs
OKpYy’Karoliero Mupa u ssieHuii mpupost (OI1K-2).

3uams.

- (hm3MYEeCcKre OCHOBBI MEXaHUKH, (PU3UKH KOJICOAHUI 1 BOJIH, SJICKTPUYECTBA U MarHETU3MA,
AIIEKTPOAMHAMHUKY, CTATHCTUIECKOHN (PH3UKHM U TEPMOIUHAMUKH, KBAHTOBOH (DHU3HKH;

- CMbICT (PYHOAMEHTANbHBIX (U3MUECKUX 3aKOHOB, NPUHIUIOB M TOCTYJATOB; HX
(GbOpMyJIMPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra (U3MUYECKUX SBICHHH ¢ (pyHIAMEHTaIbHBIMU MPUHIMUIIAMU U
3aKOHaMHU (DU3HKHY;

- OCHOBHBIE METO/IbI PEIICHHS 3a/1a4 M0 ONMHUCAHUIO (PU3HMUECKUX SBICHUM;

- METO/BI 00pPaOOTKH Pe3ynbTaTOB (PU3UUECKOTO IKCTICPUMEHTA.

Ymemy:

- IPUMEHATh TEOPETUYECKHE 3HAHUS U SKCIIEPUMEHTAJIbHbIE METO/bl UCCIEIOBaHMS MpU
perieHnu npodeccuoHalbHBIX 3a/1a4;

- MPOBOJUTH PACUYETHI, OCYIIECTBISATh aHAJIW3 M HAa OCHOBE 3TOrO JiejaThb 0OOCHOBaHHbBIE
BBIBO/IBI;

- aHAJIM3UPOBATH PE3yJbTAThl HAOMIOACHUN M IKCIIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U TIPUHIIUIIOB (PU3UKH;

- ONpeAensATh XapakTep (U3NYECKUX IPOLECCOB MO KOMIUIEKCY SKCIEPUMEHTAIBHON
UH(POPMALIUH TIPU IOMOIIH TpadUKOB, TAOIHII U YPaBHEHUH;

- MpEeACTaBIATh 00pabOTaHHYIO AKCIEPUMEHTAIbHYIO UM TEOPETUYECKYI0 MH(OpMaLUI0 B
YCTHOW M NMUCBMEHHOW (popMe, B TOM HYHCIE C HCIOJIB30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHUH.

Braoemy:

- HaBbIKaMU PabOTHI C MIUPOKUM KPYyTroM GU3HYECKUX MPUOOPOB U 000PYAOBAHUS;

- HaBbIKaMHU 00OCHOBAHUS CBOUX CY>KJIEHUH M BBIOOpA METO/a UCCIIEIOBAHUS.

3. KpaTkoe cogepxaHue TUCHUILINHBI:

CEMECTP 2

BBenenne

[Mpenmer ¢usukn. MeToapl (U3NIECKOTO HCCICIOBAHUS: OIBIT, THIIOTE3a, SKCIEPUMEHT,
Teopusl.

dusnyeckne 0CHOBbI MEXaHUKH

[Ipenmer kunematuku. [lepememienue, CKOpoCTh, ycKopeHue. KuHemaTuueckue
XapaKTePUCTUKU BpalIaTeNbHOTO IBMKEHMs. 3akoHbl HploTOHA. 3aKOH BCEMHUPHOTO TITOTEHHS.
JIBrKeHME Tella IEPEMEHHOM MacChl. 3aKOH BCEMHPHOIO TArOTEHUs. [IBUKEHME Tella IEPEMEHHOM
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Macchl. YpaBHeHus Memepckoro. @opmyiia [lnonkoBckoro. Yupyrui 1 HEYNpyrui yaapsl Mapos.
MoMeHT HHepIUHN MaTepHaIbHON TOUKU U TBEpAOTro Tesa. KuHemaTnka rapMOHHMUYECKUX KOJIeOaHu.
JuddepennuanbHoe ypaBHEHHE TapMOHUYECKHUX KoseOanuid. IloHsATHE O 3aryxaromux u
BBIHY KJICHHBIX KoJieOaHusx. BomHoBoe nBuxkeHne. BoiaHbI pooIbHbIE U IONIEPEYHBIE.

OCHOBBI MOJICKYJISIDHOH (PU3HKH

DJeMeHTHl TepPMOIUHAMUKHA W (U3NUECKOr KuHeTHKH. WneanmpHbIi Ta3. Pacmnpenenenue
bonsiiMana um ero oOmedusnueckuii cmbici. PeanbHbiii ra3z. YpaBHenuwe Ban-nep-Baanbca.
Tepmonunamuueckuit Mmetos B pusnke. PaBHoBecHBIe cocTostHMS. Hauana repmoauHamuku. [ukibr.
DHTpONUSI U €€ CTaTHUCTHYECKoe ToiKoBaHue. SBinenue mepeHoca. Juddysusa. 3akon duka.
TennomnpoBonHocTh. 3akoH Dypbe. BHyTpeHHee TpeHue (Bsi3kocTh). 3akoH HberoToHa.

DJIEKTPOCTATHKA M MOCTOSTHHBIN 3JIEKTPUYECKHIl TOK

3akoH Kynona. Teopema Octporpaackoro-I'aycca. Jumonb.  Iudnektpuku B
AIIEKTPOCTATUYECKOM I10JIE.

CEMECTP 3

JIEKTPOMATHEeTHU3M

3akon  Awmmepa. 3akoH  buo-CaBapa-Jlammaca. Cuia  Jlopenuna.  MarHeTwku.
DJIeKTpOMAarHuTHasi MHAYKIKS. Y paBHeHHE MakcBea.

Onruka

Wntepdepennus BonH. Audpakius Boas. [lonspusauus BonH. TermnoBoe nznyueHue. 3akoH
Kupxroga. I'nnoresa [nanka. KBanroBoe o0bsicHeHue TemoBoro usinydenus. ¢pdexr Komnrona.
Anepnas monens aroma. Iloctynarsl bopa. AToM Bomopoza no bopy.

DJIeMEeHTBI KBAaHTOBOM (pU3NKH

I'nnoresa ne bpoiinsa. BonnoBoe ypaBHenue IllpenuHrepa mis CTalMOHAPHBIX COCTOSHHM.
Onpiter  [tepHa-I'epnaxa. MuoroanekTpoHHblii atrom. Dddext 3eemana. I[lpunmun Ilaymu.
KBanToBbI€ cTaTHCTHYECKHE pacnipenesienns boze-Oininreiina u @epmu-/upaka. ®oHOHBI. 3aKOHBI
JleGas n DiiHmreiliHa. XapaKTepUCTUKM sifipa: 3apsill, Macca, SHEPIrus CBSI3U HYKJIOHOB. SnepHble
peakuuu. @yHnaMeHTalIbHbIE B3aUMOACUCTBHS U OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YaCTHLL.
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4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIx B akanmem.
CIMHUIIAX gacax
O01mas TPyA0eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY IJIaHYy 10,0 360
AyAUTOpPHBIE 3aHATHS: 1,22 44
Jlexumnm (Jlek) 0,44 16
JlaGopatopusie pabots (J1ab) 0,33 12
[Ipaktuueckue 3anstus (113) 0,44 16
CamocronitesnsHasi padora (CP): 8,28 298
Buja KOHTPOJISA: IK3aMeH 0,5 18
B ToM umcJie mo cemecTpam:
2 cemecTp
O0mas TpyA0eMKOCTh IUCHUILIUHBI B ceMecTpe 5,0 180
AYyIUTOPHBIE 3aHATHUS: 0,56 20
Jlexumwm (Jlek) 0,22 8
JlaGopatopusie pabotsl (J1ab) 0,11 4
[paxruyeckue 3anstus (I13) 0,22 8
CamocrositesibHas padora (CP): 4,19 151
Bua KOHTPOIAA: IK3aMeH 0,25 9
3 cemecTp
Oo6masi Tpy10eMKOCTh JUCIHHIIJIMHBI B ceMecTpe 5,0 180
AyIUTOpHBIE 3aHATHS: 0,66 24
Jlextuu (JIek) 0,22 8
JlabopaTtopHbie paboTs (JIad) 0,22 8
[Ipaktuueckue 3ansatus (I13) 0,22 8
CamocrosiTesibHas padora (CP): 4,09 147
Buja koHTpOJISA: K3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«O0mas u Heoprannvyeckas xumus» (b1.5.8)

1. Iear AUCHMIUVIMHBI — TPUHOOpETEHHWE 3HAHWUU U KOMIIETEHIMH, (QOpMUpOBaHUE
COBPEMEHHBIX TPEICTABICHUN B 00JIaCTH TEOPETUIECKIX OCHOB XHMHH U XHMHH JJIEMEHTOB.

2.B pe3yJbTaTe M3y4YeHUs] TUCHMILUINHBI CTYIEHT H0JIKEH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHHMH BELIECTBA, IPUPOJIE XUMUUYECKON CBSI3H B
pa3IMYHBIX KJlaccaX XMMHUYECKUX COCAMHEHUH Il IOHMMAaHHs CBOMCTB MaTEpHaIOB U MEXaHU3Ma
XMUMHYECKHUX MPOIECCOB, MPOTEKAIOIINX B OKpyskatoriem mupe (OITK-3).

3uams:

- DJIEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYJI;

- OCHOBBI TEOPUU XUMHUYECKOUN CBSI3M B COCAMHEHHUSIX PA3HBIX TUIIOB, CTPOCHUE BEILIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUH;

- OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHUS XUMHUYECKHUX MPOLECCOB U XapaKTEPUCTHKU
PaBHOBECHOT'O COCTOSIHUS;

- METO/IbI ONUCAHUSI XUMUUYECKUX PABHOBECHUM B paCTBOPax 3JIEKTPOJIUTOB;

- CTPOEHUE U CBOMCTBA KOOPIUHALIMOHHBIX COCUHEHUN;

- XMMHMYECKHE CBOWCTBA 3JIEMEHTOB PA3JIUYHBIX TPYII NEPUOAUYECKOW CUCTEMBI U HX
BAKHENIIUX COCTUHEHUM.

Ymemy:

- BBINOJIHATH OCHOBHBIE XHMHUYECKHE OIEpPAIUHU, OINPEACIITh TEPMOJIUHAMUYECKUE
XapaKTEPUCTUKHA XUMUYECKUX PEAKLIUNA U PAaBHOBECHBIE KOHIIEHTPAI[UU BEUIECTB;

- UCIIOJIb30BaTh OCHOBHBIE XUMUYECKHUE 3aKOHBI, TEPMOIMHAMUYECKUE CIIPABOYHBIC TAHHBIE
IUTSL pelieHus mpodecCuoHalbHbIX 33124,

- MPOTHO3UPOBATH BIMSHUE PA3IUYHBIX ()aKTOPOB HA PABHOBECHE B XUMHUUYECKUX PEAKIIUAX.

Bnaoemy:

- TEOPETHUYECKUMHU METOAAMHU ONMCAHUS CBOKMCTB MPOCTBIX M CJIOKHBIX BEIIECTB HA OCHOBE
ANEKTPOHHOIO CTPOEHUS KX aTOMOB M IIOJOKEHUS B NEPUOAUYECKOW CHUCTEME XHUMHYECKHX
AJIEMEHTOB;

- DKCIIEPUMEHTAIILHBIMU METOJIaMU OTPEACIICHUsI HEKOTOPBIX (PU3UKO-XUMHUECKUX CBONCTB
HEOPraHWYECKUX COECTMHEHUM.

3. Kpartkoe cogep:xanue TUCUMIIUHBI:

CrpoeHue aTOMOB U NEPUOIUYECKHUI 3aKOH.

BonHoBble cBolicTBa MaTepHaldbHBIX OOBEKTOB. YpaBHeHue ne bpoiins. CooTHouieHne
HeonpeneneHHoctei ['elizenOepra. [lonsTre o kBaHTOBON MexaHHKe U ypaBHeHuu Llpeaunrepa.

CoBpemenHas HopMyIHpPOBKaA EPUOAUIECKOTO 3aK0oHa. [Ieproaudeckas cuctema u ee CBsI3b
CO CTPOEHUEM aTOMOB. 3allOJHEHHE AIEKTPOHHBIX CJIOEB U 000JIOYEK aTOMOB B MEPUOJUYECKON
cucreme oanemeHtoB JI.JMI. MenneneeBa. CteneHn OKHCICHHS. BakHeHne OKUCIUTETN H
BOCCTAaHOBUTEIHU. BakHeiIne cxemMbl IPEBPAIlEHNs] BEIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkusx.

XUMHUYECKasi CBA3b U CTPOCHUE MOJIEKYJI.

KoBasieHTHast CBSI3b, OCHOBHBIE TIOJIOKEHUSI METO/1a BAJICHTHBIX CBs3eil. PaccMoTpenue cxem
MIEPEKPBIBAHUS ATOMHBIX OpOuTaNei mpu 00pa3oBaHKH CBsA3eH B MoJieKynax. OCHOBHBIC TIOJIOKEHUS
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MeToia MoneKyJsipHbIX opoutaneid (MO JIKAO). OOmie cBeieHUS O KOMIUIEKCHBIX COSTUHEHUSX,
UX CTpOeHHE. MeXMOJEeKyIsIpHasi U BHYTPUMOJIEKYJISIpHas BOJOPOJHAsA CBs3b. MlOHHAs CBs3b Kak
OpeleNnbHbId  Cilydall KOB&JIGHTHOM cCBsizu. OOLIMe MpencTaBleHUs O MEXMOJIEKYISIPHOM
B3aUMOJICHCTBUU: OPUEHTALIMOHHOE, MHAYKIIMOHHOE, JUCTIEPCUOHHOE B3aUMOICHCTBUSI.

DHepreTUka peakimii 1 XMMUYECKOe paBHOBECHE.

[ToHsITHE O XWUMHUYECKOW TEPMOIWHAMUKE, TEPMOIMHAMHUYCCKHE (YHKIIMH COCTOSHHUS
(xapaktepuctudyeckue (GyHKIMHN). XUMAYECKOe paBHOBecue. VICTHHHOE M KaxyIeecss paBHOBECHS.
KoHcTaHTa XMMUYECKOTO PaBHOBECHS. DIEKTPOXUMHYECKUE TIPOIIECCHI, MOHATHE 00 3JIEKTPOIHBIX
MOTEHIMaNaX. DJIEKTPOJABIKYILASI CHUJIa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA U KPUTEPUI
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOLIECCOB.

PaBHOBecus B pacTBOpax

[Iporeccel, COMPOBOXKAAIOIINE 00PA30BAHKE KHUJIKIX HCTUHHBIX PACTBOPOB HEAJIEKTPOIUTOB
U DJIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOIIMMPOBAHHBIC ANEKTPOIUTHI. CTENEHb AUCCOLIHAIIIH.
Koncranra puccommarnuu. PaBHOBecme B cHCTEME, COCTOAIIEH M3 HACBIIEHHOTO pacTBOpa
MaJoOpacTBOPUMOTO DJIEKTPOJIUTAa U €ro KpucTauioB. PaBHOBecMe B pacTBOpax KOMIUIEKCHBIX
coequHeHnil. PaBHOBecHE HcCcOMAiid BObI, HOHHOE MPOW3BEICHUE BOJIBI U €r0 3aBUCUMOCTh OT
temnepatypsl. [llkana pH. ['maponus coneil.

CKOpOCTh peakuuil U KaTallus.

[lonssitue o xumuyeckoi KuHeTuke. ONHOCTAOUNHBIE M CJIOXKHBIE pPEaKUUU. 3aKOH
JnercTByromux Macc. KoHCTaHTa CKOpPOCTH peakuud. MOJEKyIsIpHOCTb M TOPSIOK PEAKIUU.
3aBUCUMOCTh CKOPOCTH pEaklUHUU OT TEeMIEpaTypbl; SHTAJbINA AaKTUBALMHU. ['OMOTEHHBI W
TreTEPOreHHbIN KaTaaus3.

XuUMHUS S- ¥ P- JJIIEMEHTOB

Bonopon-nepBpiid  37€MEHT NEPUOJUYECKONM CHUCTEMBI, €ro JABOMCTBEHHOE MOJOKEHHE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuogu4eckoil CUCTEMBI. 3aKOHOMEPHOCTH B W3MEHEHUU
AIIEKTPOHHBIX KOHPUTYPALIHiA, BEIMYUH PAJUYCOB, JJIEKTPOOTPULIATEIIFHOCTH U SHEPTUN HOHU3ALINN
aroMoOB. TUIIMYHBIE CTENEHH OKUCICHUSA. XUMHUUYECKHE CBOWCTBA MPOCTBIX  BEIIECTB.
3aKOHOMEPHOCTH B CTPOEHHMH U CBOMCTBAX OCHOBHBIX TUIIOB coeAMHEHUH. [IpupoaHbie coeiuHeHns,
MOJIyY€HHUE U IPUMEHEHHE.

Xumus d- u f- asemenToB

OnemeHThl 3-12 rpynm NEepUOJWYECKON CHUCTEMBbI. 3aKOHOMEPHOCTH B HM3MEHEHUU
ANEKTPOHHBIX KOHPUTypalui, BEIUYUH PaTUyCOB, DHEPTHMH HOHHU3AIUHU, XapPAKTEPHBIX CTETMCHEH
OKHCJICHUS, KOOPJAMHALIMOHHBIX YHCeNl aroMoB. I[IpupojgHble COEIMHEHHUs, MOJYyYEHHUE U
COIOCTaBJICHUE (DU3UYECKHX M XMMHUYECKHX CBOMCTB MPOCTHIX BemiecTB. CTpOeHHE M CBOMCTBA
OCHOBHBIX THIIOB coeqrHeHunid. OcoOeHHoCTH f- 21eMeHTOB.
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4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabl yueOHo# padoThI B 3auerHbIx B akanmem.
eIMHUIIAX gacax
OO0mast TpyA0€eMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 12,0 432
AyIMTOpHBIE 3AHATHS: 0,72 26
Jlexumnm (Jlek) 0,22 8
JlaGopatopusie pabots (J1ab) 0,28 10
[paxruyeckue 3ansatus (I13) 0,22 8
CamocronitesnsHasi padora (CP): 10,78 388
Buja KOHTPOJISA: IK3aMeH 0,5 18
B Tom yuciie no cemecTpam:
1 cemecTp
O0mas Tpya0eMKOCTh IUCHUILIUHBI B ceMecTpe 6,0 216
AYyIUTOPHBIE 3aHATHUS: 0,36 13
Jlexumnm (Jlek) 0,11 4
Jlaboparopubie paboTs (JIab) 0,14 5
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrositesibHas padora (CP): 5,39 194
BujJ KOHTPOJISA: IK3aMeH 0,25 9
2 cemecTp
O0mas Tpya10eMKOCTh JUCHUIIUHBI B cEMeCTpe 6,0 216
AyAUTOpPHBbIE 3aHATHS: 0,36 13
Jlexumu (Jlek) 0,11 4
JlabopaTtopubie paboTs (JIad) 0,14 5
[Tpaktiueckue 3anstus (I13) 0,11 4
CamocrosTtesannasi padora (CP): 5,39 194
Buja koHTpOJISI: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«Opranunveckas xumus» (b1.5.9)

1. lleab AMCUMIVIMHBI — TIPUOOpPETEHUE CTYACHTAMU 3HAHUN O CTPOCHHHM OPTaHMYECKHX
COEIMHEHUI, OCHOBHBIX XUMHUYECKUX CBOMCTBAX Pa3IMUHbIX KJIACCOB OPraHUYECKUX COCIMHEHUN U
METO/aX WX MOJYyYEHHUsI, KaK IPOMBIIUICHHBIX, TaK U JJA0OPaTOPHBIX.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 NporpamMMe 0akajaBpuara
JTOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CITOCOOHOCTHIO K CaMOOpraHu3aiuu u camoobpaszoBanuio (OK-7);

- CMOCOOHOCTBHIO UM TOTOBHOCTHIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILINH B ipodeccnonansHoi aesitenbaoctr (OTTK-1);

- CIOCOOHOCTH WCTOJB30BaTh 3HAHHMS O COBPEMEHHOW (PU3WYECKOW KapTHUHE MUPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BEIIECTBA Il  [MOHUMAaHUS
OKpy>karomiero mupa u sinenuit npupoasl (OI1K-2);

TOTOBHOCTBIO MCTOJIb30BaTh 3HAHMSI O CTPOCHUH BELIECTBA, MPUPOJE XUMUYECKON CBS3HU B
Pa3JIMYHBIX KJIAcCaX XMMUYECKUX COCAUHEHUH Il IOHUMAHMS CBOKMCTB MaTE€pUAIOB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, POTEKAONUX B OKpysKkatomieM mupe (OITK-3).

3namo:

- TEOPETHYECKHUE OCHOBBI CTPOCHHUS M CBOWCTB pa3IMYHBIX KIJIACCOB OPraHUYECKUX
COCIMHECHU;

- CIOCOOBI TONYYEHUS M XHUMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHUYECKUX
COCIMHEHM;

- OCHOBHBIE MEXaHU3MbI TPOTEKAHUSI OPTAHUYECKUX PEAKIIUN.

Ymemy:

- NPUMEHATHh TEOPETUYECKHE 3HAHUS I CHUHTE3a OPraHMYECKUX COCAMHEHUH pa3IMYHBIX
KJIaCCOB;

- AaHAJIM3UPOBATH U MPEJCKA3BIBATh PEAKLIIMOHHBIE CBOMCTBA OPraHUYECKUX COECIMHEHUN;

- COCTaBIIATh CXEMbI CUHTE3a OPraHUYECKUX COCAMHEHUH, 3aJaHHOTO CTPOCHUS.

Braoems:

- OCHOBaMH HOMEHKJIATYPHhI U KJIACCU(PUKAIIMA OPTAaHUUYECKUX COCTUHEHU;

- OCHOBHBIMHU TE€OPETUUYECKUMHU MPEJICTABICHUSIMHU B OPTaHUYECKON XUMHUH;

- HaBBIKAMH 00OCHOBAHHUS PAIIIOHATBHBIX CIIOCOOOB IMOTYYCHHSI OPraHUICCKUX BEIICCTB.

3. KpaTkoe conep:kaHue TUCHHUILIMHBI

HomeHnknarypa oprannyeckux coelMHeHUN. Teopuss XMMUYECKOT0 CTPOEHUS M HACBIIICHHBIE
yraesogopoas! (YB). Ilpupona koBanenTHoW cBs3u. Popmynsl Jlbtonca. dopmanbHbIil 3apsi.
Oddexter 3amectuteneir. [IpomexxyTouHbIE COCAMHEHHMS] W YACTHUIBl OPTaHUYECKUX PEAKIUSIX.
DHepreTuyeckas auarpamMma peakiuuu. Mexanusm peakiuu. Crepeousomepusi, €€ BUIbI U
0003HaYCHUSI.

AmdaTraeckue coequHeHus. HachIeHHBIE 1 HEHACHITIICHHBIC Y B. AJTKaHbI, TUKIIOATKAHEI,
AJIKEHBI, aJKWHBI, TIOJIUEHBI (IUeHBI). B KakIoM Ki1acce paccMaTpUBAIOTCS CIICAYIOUIUE Pa3Jeyibl:
U30MepHUsl, HOMEHKJIATypa, (u3nuecKkre U XMMUYECKre CBOMCTBA, CIIOCOOBI OTyUYeHusl. MexaHu3Mbl
peakuuii. JHepreTuyecKas quarpaMMa peaxkiui.

Apomartudeckue coeuHeHus. Teopun apomatuyHocTd. CoennHeHus: OEH30JIBHOTO psa.
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N3omepus. Homenknatypa. CrocoObl mosyueHus. XUMHUYECKHe cBoiicTBa. Bimsnue
3aMecTHTeNed B OCH30JbHOM KOJIbIIE Ha HANpaBICHUE U CKOPOCTh PEAKIMH 3JIEKTPOPHUIBLHOIO

3aMCIICHU .

4. O6beM yueOHOI TMCIHUNTHHBI

O6bem
Buasbl yueOHol padoThI B 3auetHbIX B akanewm.
eMHULIAX gacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) 0,11 4
JlabopaTtophbie paboTs (JIad) - -
[Tpaktiueckue 3anstus (I13) 0,22 8
CamocrosiTesibHas padora (CP): 2,56 92
Buja koHTpOJIsI: 3a4eT ¢ OLeHKOM 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«®u3znueckas xumus» (b1.5.10)

1. Ieap DMCHMIUIMHBI — PAaCKPBITh CMBICI OCHOBHBIX 3aKOHOB, YHPABJISIOIIUX XOJOM
XMMHUYECKOTO Tpolecca, MOKa3aTh OO0JAaCTH NPWIOKEHHUS STHX 3aKOHOB M HAYYHUTh CTYJICHTA
IPaMOTHO MIPUMEHSTH UX MPH PEIICHHN KOHKPETHBIX TEOPETUIECKHIX M MPAKTHYECKHUX 3a1a4.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
HOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBHIO U TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIAH B ipodeccnonansHoi aesitenbaoctr (OTTK-1);

- TOTOBHOCTHIO HCTOJB30BaTh 3HAHHMS O COBPEMEHHOW (M3MUECKON KapTUHE MHpAa,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BEIIeCTBA Ui  TOHUMAaHHUS
OKpykaromiero Mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCTIOJIB30BATh 3HAHUS O CTPOCHHUH BEUIECTBA, MPUPOIEC XUMHUECKOH CBSI3H B
Pa3IMYHBIX KJIaccaX XUMHUECKUX COSAMHEHHH JIJIsl TOHUMaHHS CBOMCTB MaTepHalioB M MEXaHH3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKAONUX B OKpyskatoiieM mupe (OITK-3).

3namo:

- OCHOBHBIC 3aKOHBI (DU3MYECKOW XUMHH, B3aUMOCBS3b (PU3UYECKUX U XUMHUYECKHX
XapaKTepUCTHK MpoIiecca;

- MyTH ONpeIeNeHHs] BaKHEHIINX XapaKTEPUCTHK XWMHUYECKOTO paBHOBeCHs (KOHCTAHTHI
paBHOBECHUS, PaBHOBECHOT'O BBIXOAA MPOIYKTA, CTETMEHU MPEBpAIIECHUS] MCXOJIHBIX BEIIECTB) H
BIIMSIHUSL PA3JIMYHBIX (PAKTOPOB HA CMEIIEHHE XHMUYECKOTO PaBHOBECHST;

- YCJIOBHUS YCTaHOBIICHUS (h)a30BBIX PABHOBECHI B OJTHO- U MHOTOKOMITOHEHTHBIX CHCTEMaX,
BO3MOXKHOCTH Pa3JIENeHUs CIOXKHBIX CHCTEM Ha COCTAaBJISIIOIINE KOMIIOHEHTHI;

- TEPMOJIMHAMUYECKOE OMHCAHUE CBOMCTB UACATBHBIX U HEHI€aIbHBIX PACTBOPOB, MOIXObI
K HAaXO0XJICHUIO MapIHabHBIX MOJISPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa.

Ymemo:

- TPUMEHSATHh TEOPETHYECKUE 3HAHMSA M DSKCIEPHUMEHTAJIbHBIE METOJbl HCCIIEIOBAHUS
(¢u3nUecKoil XMMHUU TpU peIIeHNH NPO(eCcCHOHAIBHBIX 3a/1aY;

- IPOBOJMTH TEPMOJANHAMHUYECKUE PACUETHI, OCYIIECTBIISIT AaHAIHU3 M HA OCHOBE 3TOTO JIEJIaTh
000CHOBaAHHbBIC BEIBOJIEI,

- IPe/ICKa3bIBaTh ¥ HAXOAUTh ONTHMAJIBHBIE YCIOBUS MPOBEICHHSI XUMHUECKOTO MpoIecca ¢
LEJbIO MOTYYEHHUS] MaKCUMAJIBHO BO3MOKHOTO BBIX0/]a MHTEPECYIOIIETO MPOIYKTa;

- TIPEACTABIIATH JaHHBIE Ja0OPATOPHOTO HCCIIeIOBaHUs B rpadudeckoi popmMe u Ha OCHOBE
MOJTyYEHHBIX 3aBUCUMOCTEH OMpPENEsITh COOTBETCTBYIOIINE TEPMOIUNHAMUYECKUE U KHHETHYECKUE
XapaKTePUCTUKU XUMUYECKON CUCTEMBI U XMMHUYECKOTO TpoIiecca;

- MPOBOJIUThH AHAIM3 U KPUTUYECKH OLICHUWBATh MOJIyYE€HHBIE SKCIIEPHUMEHTAIIbHBIC JTaHHBIE,
000011aTh 1 JenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoempy:

- KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOJOB (M3NYECKONH XUMHH JIsi PEIICHUS
KOHKPETHBIX HCCIIEI0BATENbCKUX 3a/1aY;

- HaBBIKAMH OIIpPENIETICHHUs] COCTOSIHHMSI PAaBHOBECHUS UM CaMOMPOM3BOJIBHOIO HaIpaBIICHUS
XUMHYECKOT0 MPOoIecca;

- mpreMaMHu OOpaOOTKHU TMOJYYEHHBIX OMBITHBIX JAHHBIX AJISl BBISBICHUS U YCTAHOBIICHUS
B3aMMOCBSI3€H MEXy TEPMOAMHAMUYECKUMHU CBOMCTBaMU U (PU3UUECKUMU MTapaMeTpaMu Ipoliecca;
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- 3HaHUSIMU OCHOBHBIX 3aKOHOB (PM3MUECKOM XMMHUU JJIsI COAEPIKATEIbHOW MHTEPIpPETaluu
TEPMOJUHAMHYECKHUX PaCcUETOB.

3. KpaTkoe cofep:kaHue IMCHUILINHBI:

XuMnyeckasi TepMOAMHAMHUKA. 1-b1if U 2-0i1 3aKOHBI TEPMOJMHAMUKY, mocTynaT [Tnanka.
B3anMocCBs3b TEIIOTHL, pabOTBI W M3MEHEHHs BHYTPEHHEH SHEPruH B IPOIECCaX C ydacTHEM
UIeanbHOTO Tasza. TemnoéMKocTh TBEPABIX. JKHIKMX M Ta3000pa3HBIX BEMIECTB. TepPMOXHMUSI.
Bbruucnenne TenmiaoBbX 3((EKTOB XMMHUYECKHUX peakluil, NpoueccoB (a3oBbIX MEPEXOOB,
PacTBOPEHUs M Ipyrux PU3MKO-XMMHUYECKHX MpoleccoB. DHeprus ['nd6ca u sneprus I'eabmrossia
KaK KPUTEpUU HaIpaBJIECHUS XUMHUYECKOro mporecca. Pacuér abcostoTHON SHTponHUU. XUMHUYECKOE
paBHOBecHe. KOHCTaHTa XMMHUYECKOr0 paBHOBECUS U METOJbI €€ pacdy€ra U HKCIEPUMEHTAIBLHOTO
onpezcineHus. PaBHOBECHBIM BBIXOJ MNPOAYKTa, BIMSHHE [aBICHUS, TEMIIEpaTypbl, IpHUMECU
MHEPTHOTO ra3a Ha pPABHOBECHBIM BBIXOJA. YpaBHEHHs H30TepMbl U u300apbl Bant-T'odda.
Cratuctuueckas TepMoArHaMuKka. Pacuér repmoanHamMuueckux GyHKIMN Ha 0a3e MpecTaBlIeHUH O
CyMME II0 COCTOSTHUSIM.

®da3oBble paBHOBeCHSI B OJJHOKOMIIOHEHTHBIX cucTtemax. da3oBbie nepexoas! U (pazoBas
JirarpaMMa COCTOSIHUSA [IJ11 OJJHOKOMIIOHEHTHBIX cucTeM. TpoiiHas Touka. Y paBHenue Kianeipona-
Knaysunyca. 3aBHCMMOCTb [aBJE€HHS HACBIIIEHHOIO mapa oOT TeMmmeparypel. OrnpeneneHue
TepMoMHaAMHUYeCKUX (QYHKIMHN npouecca (Ga3oBoro nepexona. Kpuruueckas remmneparypa.

TepmonmHamuueckass Teopusi pacTBopoB. Kiaccudukanus pactBopoB. CrnocoObl
BBIpa)KEHUS cocTaBa pacTBopa. [lapuumanbHeie MOISpHBIC BeTHUUHBL. Y paBHeHUs ['n60ca-/{rorema.
Wneanbubie pacTBOpbl. TepMoauHaMudeckue GyHKIIMA CMEIISHUS IS UI€AIbHBIX PACTBOPOB, 3aKOH
Payns. IlpenenbHo-pa3OaBineHHbIE pacTBOpbl, 3akoH ['eHpu. HewuneanbHble pacTBOpHI,
IIOJIOKUTENBHBIE M OTPHUILIATENIBHBIE OTKIIOHEHUS OT 3akoHa Payira. TepMoauHaMuyeckoe ONnrucaHue
HEHJICAIbHBIX PAacTBOPOB, AKTUBHOCTh, KO3((UIMEHT akTUBHOCTH. KosumratuBHble CBOWCTBa
pacTBOPOB HEJIETYUUX BELIECTB B JleTyueM pacTBoputene. Kpuockonus, 30ymumockonus. OcMoc,
OCMOTHYECKOE JaBIICHUE.

da3oBbl¢ PaBHOBeCHS B MHOIOKOMIIOHEHTHBIX CHCTeMax. JlparpaMMbl <«JaBieHHUE-
COCTaB», «TEMIIEPATYPA-COCTABY, «COCTAB Mapa-COCTAB KUIKOCTH» AJIS UACAIBHBIX U HEUJEAIbHBIX
pactBopoB. 3akonsl ['n66ca-Konosanosa, Azeotponus. OU3NKO-XUMUYECKHE OCHOBBI pa3/ie/ICHHs
KHUIKAX cMecel, pekTudukanus. OU3NKo-XUMHUUECKUH 1 TEPMUYECKUN aHalU3. Pa3nndHble THIIBI
JriarpaMM TUIaBKOCTH. DBTeKTHKA. [IpaBuio a3 u nmpaBmiio peryara.

4. O6beM yueOHOI TMCIHUNTHHBI

O6beMm
Buabi yueOHol padoThI B 3auerHbIx B akanem.
eIMHULIAX gacax

OO0masi TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 50 180
AyIUTOpHBIE 3aHATHS: 0,61 22
Jlexumm (Jlek) 0,33 12
Jlaboparopubie paboTs (JIab) - -

[paktuueckue 3ansatus (I13) 0,28 10
CamocrosiTesibHas padora (CP): 4,14 149
Buja kKoHTpOJISA: K3aMeH 0,25 9
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AHHOTAIUs padoueil MPoOrpaMMbl IHCHHIIHHBI
«Komnongnas xumus» (b1.b.11)

1. Ieap AUCHUIUIMHBI — O3HAKOMIICGHHE CTYJCHTOB C OCHOBAaMU TEPMOIUHAMHKHU
MOBEPXHOCTHBIX SIBIICHUH, CIIOCOOAMH TONyYEHUsS W BAXHEUIIMMU CBOWCTBAMHU JIUCIEPCHBIX
CHUCTEM.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 NporpamMmMe 0akajaBpuara
JTOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBbIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIAH B ipodeccnonansHoi aesitenbaoctr (OTTK-1);

- TOTOBHOCTHIO HCTOJb30BaTh 3HAHHUS O COBPEMEHHOW (hM3MUYECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM BEIIECTBA JJs  TOHUMAaHUs
OKpykaromiero Mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCITOJIE30BATh 3HAHKS O CTPOCHHUHU BEIIECTBA, IPUPOJIC XUMHUICCKON CBS3HU B
Pa3IUYHBIX KJIacCaX XUMHUYECKHX COCJAMHCHUN IS TOHMMAHUS CBOWCTB MaTEPHUAIOB M MEXaHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKAONUX B OKpyskatoieM mupe (OITK-3).

3namo:

- OCHOBHBIC TIOHSATHSI M COOTHOUICHHS TEPMOJAWHAMUKH TOBEPXHOCTHBIX SIBICHUUN
(TepMOIMHAMUKA TIOBEPXHOCTHOTO CJIOS; aAre3usi, CMayMBaHUE M paCTEKaHWE KHUIKOCTEH;
JTUCTICPCHOCTh M TEPMOJUHAMUYECKUE CBOMCTBA TeI; aacopOlMsi Ta30B M MApOB, aAcOpOIUs U3
pacTBOpOB);

- OCHOBHBIE METO/IbI TTOJTyYCHHUS JUCTICPCHBIX CHCTEM;

- OCHOBHBIE CBOHCTBa JIUCIIEPCHBIX CHUCTEM (DJIGKTPOIIOBEPXHOCTHBIE CBOWCTBA;
KUHETUYECKHUE U ONITUYECKUE CBOICTBA; CBOMCTBA pacTBOPOB KOJUIOUAHBIX ITOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB);

- OCHOBHBIE TIOHSTHSI U COOTHOIICHUS TEOPUN arperaTMBHON yCTONYHMBOCTH U KOATyJSIIIUU
M0 OOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHHUS U PEOJIOTUYECKHUE CBOMCTBA
JUCTICPCHBIX CUCTEM.

Ymempy:
- TPOBOJUTH pacyYeThl C HCIOJIB30BAHMEM OCHOBHBIX COOTHOIICHUN TEPMOJUHAMUKU
MOBEPXHOCTHBIX SBJICHUN U PACYEThl OCHOBHBIX XapaKTEPUCTUK JUCTIEPCHBIX CUCTEM.

Bnaoempy:

- METOJJaMH U3MEPEHUS TOBEPXHOCTHOTO HATSDKEHUS, KPAaeBOTro yTia, BETMYMHBI aJICOPOLUN
U YIEeNbHOW TIOBEPXHOCTH, BSI3KOCTH, KPUTHUYECKOH KOHIEHTpalUUd MHUIEUI000pa30BaHus,
JJIEKTPOKMHETUYECKOr0 MOTEHIIMAIa; METOAAaMH NPOBENCHUS JUCIEPCUOHHOIO aHaJlINW3a, CUHTE3a
JUCIIEPCHBIX CUCTEM U OLICHKU UX arperaTuBHOM YCTONYUBOCTH.

3. KpaTkoe cojep:kaHue AMCUUILINHBI:

Mopyns 1. [Ipeamer u npu3Haku 00BEKTOB KOJUIOUTHON XUMHUH

KomnonnHasgs xumus - Hayka O IIOBEPXHOCTHBIX SIBIICHHMSX M JUCHEPCHBIX CHCTEMaXx.
OcCHOBHBIE TIPU3HAKU IUCHEPCHBIX CUCTEM - TE€TEPOr€HHOCTh M JUCIEPCHOCTDH; MOBEPXHOCTHAS
9HEPIus; KOJIMYECTBEHHBIE XapaKTePUCTUKHU aucnepcHocTH. Kinaccudukanus 1ucnepcHbIX CUCTEM.

Monyns 2. TepMoauHaMUKa TOBEPXHOCTHBIX SIBJICHUIA
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OOm1ast XxapakTepuCcTUKa OBEPXHOCTHON 3Hepruu. [loBepXHOCTHOE HATsDKEHUE. Y paBHEHUE
['u66ca-I'ensMronpia Uis  BHYTPEHHEH  yJeNbHOM  TMOBEPXHOCTHOM  dHeprum  (TOJTHOU
MIOBEPXHOCTHOU SHEPTUN).

Mertox n30sITKOB I'160ca. dyHaameHTanbHOE afcopOIoHHoe ypaBHeHue I ' nb60ca. YactHoe
BeIpakeHue ypaBHeHus [ 100ca. [IoBepXHOCTHO-aKTHBHBIC U IIOBEPXHOCTHO-MHAKTHBHBIC BEIIECTBA.

Anresus u xoresus. YpaBHenue Jlronpe st pabotsl aare3un. CmaunBanue, 3akoH HOHra.
VpaBuenne [lronpe-lOnra. Pactekanue xuakocted, kodhdHUIUEHT pacTekaHus 1Mo [ apKuHCY.
Dddext Mapanronu, npaBuiio AHTOHOBA.

[TpaBuno a3 ['mb66ca u gucnepcHOCTh. BusiHue KpUBU3HBI MOBEPXHOCTH HAa BHYTPEHHEE
nasienue Ten (ypaBHenue Jlammaca). Kamwuispuele sBineHus. YpaBHenue KenbBuna. Biusiaue
JUCIIEPCHOCTH HAa PAacTBOPUMOCTb, KOHCTAaHTY PAaBHOBECUS XUMHUYECKOW pPEaKIMH, TEMIIEpaTypy
¢azoBoro nepexona.

Metoapl TONy4YeHHMS JAUCHEPCHBIX CHCTeM. YpaBHeHHe PeOunaepa mns  paboThl
mucnieprupoBanus. Dpdekr PeOmnrnmepa. ['omoreHHas w reTeporeHHas KOHJIEHCAIMS. DHEPTHS
I'u66ca obpazoBanus 3apoibiiia HoBoH (a3el. KuneTrka oOpa3oBanust HOBOH (ha3bl.

Mopyns 3. AncopOrOHHBIE paBHOBECHS

[Ipupona amcopOUMOHHBIX CHI. AICOpOIHS Ta30B M MapoB Ha OJHOPOJHON IMOBEPXHOCTH.
3akoH ['empu. Mogens u ypaBHeHue Jlenrmiopa. Teopusi NonUMONEKYJISPHOM aacopOLMU
Bpynayspa, Ommera, Temtepa (BOT). Onpenenenue yaensHoi noBepxHocty merojgom bOT.

AncopOrust Ta30B M MapoB Ha MOPUCTHIX MaTepuanax. Kimaccudukanus nop no younuny.
Teopuss kanmwuIsAipHON KoHAeHcauuu. Pacuer wuHTerpampHOM U auddepeHnnanbHOM KpUBBIX
pacnpenenenus oobeMa op Mo pa3mMepam.

AncopOumsi Ha MHKpPOTIOPUCTBIX Matepuanax. [loTeHnmaneHas Tteopus [lomsHu.
Xapaktepuctuueckas kpuBas agcopouuu. O6o0meHHoe ypaBHeHne Teopun JlyonHnHa 00heMHOTO
3aIl0JIHEHHU MUKpoNop, ypaBHeHue JlyOuHuHa - Panymikesuya.

AncopOuusi mOBepXHOCTHO-aKTUBHBIX BeriecTB. [IpaBuino [{rokno - TpayGe. 3aBucuMOCTh
IIOBEPXHOCTHOIO HATsDKEHUS OT cocTaBa pacTtBopa. YpaBHeHue IllnmkoBckoro. YpaBHeHus
COCTOSTHUS Ta3000pa3HbIX TOBEPXHOCTHBIX (aICOPOIMOHHBIX) MIeHOK. Becwl JIeHrmMiopa.

Monynb 4. D51eKTpu4ecKHe SIBICHUS HAa IOBEPXHOCTH

Mexanusmsl oOpa3oBaHusl JBOMHOrO 3ekrpuueckoro cios ([19C). YpaBuenus Jlunnmana.
OnekTpokamwsipaeie  KpuBble. Teopum ctpoenuss JIOC. Pemenue ypaBuenus Ilyaccona-
Bonbivana mist quddyznoii wactu JI3C. 1DC no teopun LltepHa, mepesapsgka MOBEPXHOCTH.

ONEKTPOKMHETUYECKUE  SBJICHUSA,  DJIEKTPOKMHETHYECKHH  IOTEHLUal.  YpaBHEHHE
I'enpmromnpa-CMOITyXOBCKOTO AJIs 3JIEKTPOOCMOCa U IeKTpodopesa.

Monayns 5. Kunernueckue cBOHCTBa JUCTIEPCHBIX CHCTEM

CBsI3b CKOPOCTH OCAXJICHHSI YAaCTHIL C UX pa3MepoM. YcioBus coOmoneHus 3akoHa CTokca.
CenuMeEHTallMOHHBIM aHANIM3 TMOJMAKUCIEPCHBIX cucTteM. KpuBble pacnpeneneHus 4acTul] IO
pasmepam. [Ipupona 6poyHOBCKOTO ABMKEHHS. 3aKOH DifHIITEHHA - CMOITyX0OBCKOTO. CleACTBHS U3
TEOpUHU OpOYyHOBCKOTO JIBHOKEHUS. CenumeHTaMOHHO- TP Py3UOHHOE paBHOBECHE,
TUIICOMETPUYECKUI 3aKOH.

Mopynb 6. ArperatuBHasi yCTOWYHUBOCTD M KOATYJISIINS TUCTIEPCHBIX CHCTEM

CenyMeHTallMOHHAs M arperaTuBHas yCTOWYMBOCTH cuUcCTeM. JlmoduibHble u n1opoOHbIE
cucreMsl. Kpurepuii nuopunsaoctu no Pebunnepy-1Lllykuny. JInogunbHble AucnepcHble CUCTEMBI.
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Knaccudukanuss MOBEpXHOCTHO-aKTHBHBIX BEIIECTB. TepMOAMHAMHKA M MEXaHU3M MH-
nemnoodpazopanusa. Ctpoenue munenn [IAB. Comobunuzanus. Kputuueckas KOHIEHTpanus
MUIIEIUI000pa30BaHMsI, METOMBI €€ OIIPEIEICHUSI.

JInodpoOHbIe aucniepcHbIe cucTeMbl. PaKkTOPBl yCTOHUMBOCTH THOPOOHBIX cucTeM. bricTpas
U MenneHHas koaryisuus. Kunetuka xoarynsaunu no CMOIyX0OBCKOMY. 3aBUCHMOCTb YUCIIAa YaCTHUIL
pazHoro mnopsiika oT BpeMeHH. OcHOBHbIE mosiokeHust teopun [epsiruna, Jlannay, ®epses,
OgepbOeka ([JJIPO). PacknuHuBaromiee mAaBieHHE W €ro coctapistomue. OOmiee ypaBHEHUE IS
SHEPruU B3aUMOJACUCTBUS TUCIIEPCHBIX YacThll. [loTeHnnanpHble KpUBble B3aUMOIEUCTBUS YaCTHII.
Heiitpanu3anunonHast u KOHIIeHTpalMoHHas koaryssinud. [Ipasuno Hlynsue-I"apam.

Monyne 7. CTpyKTypooOpa3oBaHUE U CTPYKTYPHO-MEXaHUYECKHE CBOICTBA AMCIIEPCHBIX
CUCTEM

Tumnbl cTpyKTYyp, 0Opasyromuxcs B JUCIEPCHBIX CHUCTeMax. B3auMOCBs3b MeXIy BUAOM
NOTEHI[MAIBHOM KpUBOM B3aumojencTBus yactul (o teopun JIDOO) u TUIIOM BO3HUKAIOUIUX
cTpyKTyp. KoarynsiunoHHO-TUKCOTPONHbBIE M KOHIEHCAIIMOHHO-KPUCTAININ3allHOHHbIE CTPYKTYPHI.

Peonornueckuii MeToa WMCCIEAOBAHMS TUCIEPCHBIX cHUCTeM. (OCHOBHBIE TOHATHS U
ujeanbHbIe 3aKOHBI peoJIoTuu. MoenupoBaHie PeoJOTHYECKIX CBOICTB Tell.

Krnaccudukanus 1ucnepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKUM CBOMCTBaM. Bs3KoCTh
KUJKUX arperaTUBHO YCTOMYMBBIX TUCIEPCHBIX CUCTEM. YpaBHeHus DiHiuTeitHa, [llTayaunrepa,
Mapka - XayBuHka. Peomornyeckue CBOMCTBA CTPYKTYPHPOBAHHBIX JKHUIKOOOPA3HBIX H
TBEPI00OPA3HBIX CUCTEM.

4. O0beM yueOHOH TUCIIHIJIMHBI

O6bem
Buabl yueOHol padboThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax

OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS: 0,72 26
Jlextuu (JIek) 0,28 10
JlabopaTtopHbie paboTs (JIad) 0,44 16
[Tpaktuueckue 3ausatus (113) - -

CamocronTesnnnasi padora (CP): 4,03 145
Buja koHTpOJISI: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«Anamutnyeckas xumus» (b1.b5.12)

1. Heap AUCHMILUIMHBI — MPUOOPETEHNUE OOYYAIONIMMICS 3HAHUW 10 OCHOBHBIM T'pyIamM
METOJIOB XMUMHYECKOTO aHalu3a, HauOoJee MIMPOKO MPHUMEHSEMBIX B MPOMBIILICHHOCTH H
HCCIICIOBATEIILCKON paboTe, a TakKe KOMIICTCHIIMA, HEOOXOAMMBIX XMMHKAM-TEXHOJIOTaM BCEX
CIIELUATILHOCTEH JIs1 PEIICHHS] KOHKPETHBIX 3a/1a4 XMMHUYECKOTO aHaIHN3a.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JTOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILINH B ipodeccnonansHoi aesitenbaoctr (OTTK-1);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI O CTPOCHHUH BELIECTBA, MPUPOJIE XUMUUYECKOU CBSI3H B
Pa3IMYHBIX KJaccaX XMMUYECKUX COCAUHEHUH ISl MOHUMAaHMs CBOMCTB MaTEpUaJIOB U MEXaHU3Ma
XUMHYECKHUX TPOIIECCOB, MPOTEKAONUX B okpyskatoiieMm mupe (OI1K-3).

3nams:

- OCHOBHBIE TMOHSTHS, TEPMUHBI, METOJbl U NMPUEMBI KaU€CTBEHHOTO M KOJIWYECTBEHHOI'O
XUMHYECKOI0 aHan3a, TEOPUI0 XUMUYECKUX U (PU3UKO-XUMHUYECKUX METOJIOB aHAIN3a, IPUHIUIIBI
paboThl OCHOBHBIX TPUOOPOB B GUBUKO-XMMHUECKUX METOAAX.

Ymemn:

- TIPUMEHSATH MPHUOOPETEHHBIC MPAKTUYCCKUE HABBIKM B MPO(ECCHOHAIBHON AESITeThHOCTU
JUISL pelIeHUs] KOHKPETHBIX 3ajJay; BJIaJeTh: MOHMMAaHHUEM €€l W aJrOpUTMOB XUMHUYECKOTO
aHaJM3a, Croco0aMM PEIICHUs aHAIUTHYCCKUX 33J]1ad, OICHKOW BO3MOXKHOCTEH KaKIOTr0 METOoja
aHajgn3a, OCHOBAMU METPOJIOTHYECKON OIICHKUA pe3yJbTAaTOB KOJUYECTBEHHOTO XHUMHUYECKOTO
aHanu3a.

Braoemy:

- TMOHUMAaHUEM I[eNell M aNrOpUTMOB XHMMHUYECKOTO aHaln3a, CHocoO0aMH pelleHus
AQHAIUTUYECKUX 3a/1ay, OILEHKOH BO3MOXKHOCTEM KaXXIOro MeToJa aHalu3a, OCHOBaMU
METPOJIOTUUECKON OLIEHKH PE3yJIbTAaTOB KOJIMUYECTBEHHOTO XUMHUECKOTO aHAJIu3a.

Hmemsb npedcmaenenue o eTUHON JIOTUKE XUMHUYECKOTO aHAN3a, 0 MHOTOOOPa3ul METOI0B
XUMUYECKOTO aHaliu3a M O KOHTPOJIE KayecTBa pPE3yJbTaTOB KOJIMYECTBEHHOTO XMMHYECKOTO
aHau3a.

3. KpaTkoe conepskanue TUCHUILINHBI:

Brenenue. [Tonstue 06 ananmtuueckor xumMuu (AX) Kak 0 CHCTEME 3HAHUH, TTO3BOJISIONIEH
YCTaHOBUTh KAaYECTBEHHBIH M KOJWYECTBEHHBIM CcOCTaB BemiecTBa. 3amaun AX. AHaIUTHUYECKUN
CUTHAJI KaK HOCUTENIh KAYeCTBEHHOM U KOJIMUeCTBEHHOM nH(opMaiu o6 o0bekTe aHanusa. [lonarue
o mpobooTbope u mpobomoaroroBke. OCHOBHbIE TpeOOBaHUS, NPEIBSIBISEMbIE K METOJIaM
XUMHUYECKOTO aHajau3a. YCJIOBUS BBITIONHEHUS ONpeNesieHuid. Ananutuyeckas Qopma,
AHATUTUYCCKUE MPU3HAKHI. AHATUTHYECKUE KIACCU(PUKAIIUU KATHOHOB U AaHHOHOB.

Cucrematnueckuii U 1poOHbIN aHann3. CoBpeMEeHHbIE METOAbI UJIEHTU(DUKALIUU 3JIEMEHTOB
u coenuHeHuid. OpraHuyecKre aHaJTUTHYECKHWE PEareHThl B aHAJIN3€ HEOPTaHWYECKUX BEIIECTB.
PaBHOBecusl B aHATUTUYECKUX TOMOT€HHBIX M T€TePOreHHbIX cucTeMax. OCHOBHBIE TUIIBI pEaKLIUi,
npumMeHseMblX B AX (KHCIOTHO-OCHOBHOE B3aWMOJCHCTBHE, OKHCJICHHE- BOCCTAaHOBJICHHE,
KOMIUIEKCO00pazoBanue, ocaxaeHue). Onrcanue paBHOBECHS aHATUTUYECKUX PEaKIHiA C TOMOIIBI0
KOHCTaHT pPaBHOBECHs. YYeT MOOOYHBIX peaklUi C TOMOIMIbIO ammapara YCIOBHBIX KOHCTAHT
paBHOBecus. Vcnonb30BaHUE YCIIOBHBIX KOHCTaHT PaBHOBECHS UIsl ONTUMM3ALNN aHATUTUYECKUX
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peakiuii W TPaKTUYECKHX YCIOBUH HX BBINONHEHUSA. OCHOBBI METOAOB KOJIHYECTBEHHOTO
XUMHYECKOro aHaimu3a. MeToapl KONWYECTBEHHOTO aHanu3a. TpeboBaHMs, NpEAbABISIEMbIE K
XUMHUYECKHM PEaKIIHSIM, HCIIOIh3yEeMbIM B XUMUYECKOM aHAIIM3€e. DTarbl KOJMYECTBEHHOTO aHAIIH3A.
[ToHsATHE O TpaBUMETPUUYECKOM aHaIW3e. TeOpeTUYEeCKHEe OCHOBBI THTPUMETPUUYECKOTO aHAIIM3A.
[Ipuemsl TuTpoBanus. Pacuersl B TuTpuMeTpuu. I'paduueckoe oToOpaskeHue rnpoiecca TATPOBAHMUS.
CKadoKk THTPOBAHMS, TOYKA JKBHUBAJCHTHOCTH, KOHEYHAs TOYKAa THUTpOBaHWs. [lepBUYHBIC W
BTOPHYHBIE CTaHJIAPThI. METOJ KHUCIOTHO-OCHOBHOTO THTPOBaHMs. BBIOOpP KHCIOTHO-OCHOBHOTO
uHaukaropa. [Ipumepsl onpeneneHuii. MeTonbl OKHCIUTEILHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHMS.
OKHUCIUTENbHO- BOCCTAHOBHUTEIBHBIA TMOTeHIMAA. DakTopbl, BIMIIONIME HA €ro BEJIUYUHY.
Ypasuenue HepHcra.

Iepmanranatomerpus. Momomerpus. ONTHMH3anUs YCIOBHH ompejencHus. Merton
KOMIUIEKCOHOMETPUYECKOr0  TUTpoBaHus. (OCOOEHHOCTH  peakiuil  KOMIUIEKCOOOpa3oBaHUs
(xemarooOpa3oBanmsi) uOHOB MetaluioB ¢ OJ[TA. Bpibop oONTHUMalbHBIX  yCIIOBUI
KOMIUICKCOHOMETPUYICCKOTO TUTPOBaHUSA. THTpOBaHHME IO METOAY OCaXKIeHHUs. MeTpoormueckas
OIICHKA PEe3yJIbTATOB aHaIN3a. IHINKATOPHBIC H HHCTPYMEHTAIBLHBIC CITIOCOOBI YCTAHOBIJICHUS TOUYCK
SKBUBAJICHTHOCTH.

Brenenne B ¢usnko-xuMuueckue (MHCTPYMEHTAIBHBIC) METOJBI XHMHUYECKOTO aHajau3a
(MMXA-OXMA). Krnaccudukamuss (QUINKO-XUMUYECKUX METOJOB aHaIM3a. AHAIUTHYECKUIN
CUTHAJ Kak MH(pOpMaTHBHAs (PYHKIIHS COCTaBa BeliecTBa. MeToIbl KOMMYECTBEHHBIX U3MEPEHHH B
OXMA, ux XapakTepuUCTHKA. AHAIUTHUYECKHE U METPOJOTMYECKUE XAPAKTEPUCTUKH METOIUK

OTIpeIeIICHUSI.
4. O6beM yueOHOI TMCHUITIHHBI
O06beMm
Buabl yueOHol padboThI B 3auetHbIX B akanewm.
CIUHHUIIAX yacax
O01as Tpya0eMKOCTh JUCHUILIHHBI N0 Y4eOHOMY IJIAHY 40 144
AyAUTOpPHBbIE 3aHATHS: 0,72 26
Jlextuu (JIek) 0,33 12
JlabopaTtopHbie paboTs (J1ad) 0,39 14
[Tpaktiueckue 3anstus (I13) - -
CamocrosiTesbHas padora (CP): 3,17 114
Buja koHTpOJIsI: 3a4eT ¢ OLeHKOM 0,11 4
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIITHHBI
«HNnxenepuas rpapuka» (b1.6.13)

1. eap AUCHMNIMHBI — HAYYUTH CTYJICHTOB BBIMOJIHATH U YUTATh YEPTEXKH I10 MPABHIAM U
YCIIOBHOCTSIM COTJIaCHO CTaHAapTaM €IMHOM CUCTEMBI KOHCTpyKTOpcKoi nokyMeHTanuu (ECKJ).

2. B pe3yabTarte U3y4eHus: JUCHUILUIUHBI 00yYaKOUIUiics N0 MporpaMmme fakajiappuara
JOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CITOCOOHOCTHIO K CaMOOpraHu3auu u camoobpaszoBanuio (OK-7);

- TOTOBHOCTb HCIOJb30BATh 3HAHUSA O COBPEMEHHOM (HU3MYECKOHl KapTUHE MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BeIlecTBa Ui TOHUMAaHHUs
OKpy’Karolero Mupa u sisnenuit npupozast (OI1K-2).

3uams:

- c110coObI 0TOOpaXKEHUS MPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;

- IpaBWJia U YCJIOBHOCTHU IPHU BHIMIOJHEHUH YEPTEXKEN;

- BUJIBI U3CTUI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

- Ha YPOBHE NPE/ICTaBIECHUS XapaKTePUCTUKU (POPMBI M TOBEPXHOCTU U3AEIHI.

Ymemn:

- BBIMOJIHATH U YUTATh YEPTEXKU TEXHUUECKUX U3/ETHH C yUeTOM IeHCTBYIOIINX CTaHapTOB;

- BBITMOJIHATB ¥ YUTATh CXEMbl TEXHOJIOTMYECKUX MPOLIECCOB;

- HCTIOJIB30BATh CPEACTBA KOMITBIOTEPHOH Irpad)uKu A1 M3TOTOBJICHUS YEPTEKEH.

Bnaoemy:

- crioco0amMu ¥ MpueMamMu U300paskeHusl IPEIMETOB Ha IIOCKOCTH;

- rpadmyeckuM naketoMm «Kommacy.

3. KpaTkoe coep:kanue AMCUUIIHHBI:

BBenenmne. [Ipeamer u metoabl uHxeHepHoil rpaduku. Kparkue ucropuueckue CBEICHUS.
3amaun ¥ MECTO Kypca B IMOATOTOBKe 0akanaBpa TEXHUKH U TEXHOJIOTHH.

Monyas 1. U3aemsi 1 KOHCTPYKTOPCKHE TOKYMEHThI.

1.1. Buabl u3enuii 1 KOHCTPYKTOPCKUX T0OKYMEHTOB.

Bunst wznenuit mo 'OCT: neranb, cOopodHas €IMHMIIA, KOMIUIEKC, KOMIUIEKT. Bumbl
KOHCTPYKTOPCKHMX JOKYMEHTOB: YepTeX JeTaliu, COOpOUYHBIM uepTex, depTex OOIIero BHUAA,
cnenudukanus, cxema. [udper KoHCTpyKTOpckMX HOKyMeHTOB. Kparkue cBeneHuss o
CTPOUTENBHBIX YePTEIKAX.

1.2. Pe3b00BbIe U3/1e/1UA 1 COETMHEHUS.

Pe3pObl:  0Opa3zoBanue, Kiaccupukanus, u300pakeHHEe U 0003HAUEHHE Ha YEpTEexXe.
Crannapthele pe3bOoBble u3zenus. OnpeneneHue pe3bObl n3mepeHueM. CoenuHEHHs aeTanel
00aTOM U MIHIBKOH. Pe3p00BbIc TpyOHBIC coennHeHus . [[anmKkoBbie COSTUHCHMSL.

1.3. IcKu3bI U TEXHHYECKHE PUCYHKH JeTaJIeil.

[TocnenoBaTenbHOCTD BBIMIOJIHEHUSI U300pa)KeHUI JeTanu: BHIOOP TJIaBHOTO M300pa)KeHMUS,;
orpejieiecHne HEOOXOAWMOIO KOJMYecTBa H300pa)KeHHi; MOATOTOBKA TOJs 4YepTexa K
U300paXKEeHHIO JeTalu; N300paKeHNE OCHOBHBIX BHEIIHUX M BHYTPEHHUX oyepTaHuil getanu. Oomep
JIeTallv MPH BBITIOIHEHUU ee 3cKu3a ¢ HaTypbl. OdopmiieHue yeprexeit u scku3oB aetaneit. [Ipasuna
BBITIOJIHEHHS U O(DOPMIICHHUSI TEXHUUECKUX PUCYHKOB. O003HaUEHUS MaTepUaIOB.

1.4. YepTe:xxu cOOPOYHBIX eUHMIL.

[TpaBwia BeITOTHEHUS U 0OPMIICHHSI COOPOYHOTO YePTEKa: BHIOOP TIIABHOTO U300paKCHHSI,
OlpesieNieHue KOJUYeCTBa M300pakKeHW, HAHECEHWE HOMEPOB MO3UIMI, HAHECEHHE pPa3MEPOB
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(rabapuTHBIE, YCTAHOBOYHBIE, MPUCOCIUHHUTEIbHbIE, SKCIUTyaTaldoHHbIe). Crnenuduxanus.
[TpaBuna BeImonHEHUS 1 0POPMIICHHS YepTerka OOIIEero BUIA.

Monyas 2. CoennHeHnus aeraJei.

2.1. Cxembl.

Knaccudukanus cxem mo Bupam u Tunam. OOo3HaueHwe cxeM. [IpaBuia BBITIOTHEHUS
CTPYKTYPHBIX ¥ IPUHIUIHAIBHBIX TEXHOIOTHUECKUX cXeM. CXeMbl PacIiOIOKEHHUS.

2.2. M300pa:keHus coeJUHEHNH qeTale.

®nanuesble coeauHenus. Llnunesbie u mmoHouHble coequHeHus. CoeMHEHUs ITUHTOM U
MIUIMHTOM. Hepa3zbeMHble COEIMHEHMs JeTajied: cBapka, MailiKka, CKJICHBaHWE, OOBAJIbIIOBKA,
pa3BajIbIOBKA, COCMHEHNE 3aKJICTIKOM.

2.3. Apmarypa Tpy0OnpoBOAOB.

Knaccudukanus apmarypsl TpyOOIpOBOJOB MO HA3HAYSHHIO, TI0 TUITY NEPEKPBITHS MMOTOKA
paboueii cpensl, MmO crnocody MNPUCOETUHEHUST K TpyOONpoBoay, MO cHocoly TepMeTH3aluu
HIMUHEIS.

Mopyasb 3. YUepTeaxu cOOPOYHBIX eIMHULL. DJIeMEHTHI KOMIIBIOTEPHOH rpauKu.

3.1. 'eomeTpuYecKkHne XapaKTePUCTHKHU (pOPMBI M MOBEPXHOCTH U3EJIHH.

Pa3mepsl, npaBuia UX HaHECCHMs HA 4yepTeke. PazMepsl NCIOIHUTEIBHBIE U CIIPABOYHBIC,
rabapuTHble, KOOPAMHUpYIOIIME W vacTHble. ba3pl u3MepuTenbHBIE, KOHCTPYKTOPCKHE,
TEXHOJIOTUYECKUe, BcriomorarenabHble. Hanecenue pasmepoB or 6a3. I[IpenenbHble OTKIOHEHHS
pa3MepoB IIaIKUX MMOBEPXHOCTEH, JOMYCKH, MOcaKu. JlOmyCKU U MOcaiku 1Jis AeTanel ¢ pe3b0oi.
[[Iepox0oBaTOCTh IMOBEPXHOCTEM JETajllel, IapaMmeTpbl IIEPOXOBATOCTH, IIPABUIIA HAHECEHUs
apaMeTpoB IIEPOXOBATOCTU IMOBEpPXHOCTEW Ha depTexe. [IpenenbHble OTKIOHEHHS (HOPMBI U
PacIoJIOKEHUSI.

3.2. letaqmpoBaHue YepTeskeil COOPOYHBIX ¢AMHMIL.

[IpaBuna peramupoBaHUs 4YepTEKEHW COOPOUHBIX E€IUHUIL. BBINOJHEHHE dYepTexed u
TEXHUUYECKUX PUCYHKOB JIETAJICH.

3.3. DiieMeHTBHI KOMIIBIOTEPHOM rpadukm.

KommnbrotepHast rpaduka u pemaembie €0 3agaud. ['paduueckue 0ObEKTbI, MPUMUTHUBBL,
aTpuOyTHl, cuHTE3 n300paxkenus. [IpencraBneHre BUACOMHPOPMALIMY U €€ MAIIWHHAs TeHepalysl.
CoBpeMeHHBIE CTaHAApPTHl KOMITBIOTEpHOW Tpaduku, rpadudeckue S3bIKA W MeTa(ailibl.
Peanmzanus anmapaTHeIX MOAYyeH Tpaduueckoil cucteMbl. OCHOBHBIE TpaUeCcKue aJropuTMbl Ha
IUIOCKOCTH U B IIpocTpaHcTBe. [IporpaMMHuble rpaduueckne CUCTEMBI M MX IPUMEHEHUE.

4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
eIMHUIIAX gacax
OO0mast TpyA0eMKOCTb JMCHHIIIMHBI 10 Y4eOHOMY IIaHy 4,0 144
AyIuTOPHBIE 3aHATHS: 0,33 12
Jlexuu (Jlek) 0,11 4
JlabopaTtopusie padoTs (JIab) 0,11 4
[Ipaktuueckue 3anstus (113) 0,11 4
CamocroniTtesnnHnasi padora (CP): 3,56 128
Buja koHTpOJIsi: 3a4eT ¢ OlleHKO#i / KypcoBasi paboTa 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«IIpuxnaannas mexanuka» (b1.b5.14)

1. Heap AMCHMILVIMHBI — HAYYUTh CTYJEHTOB TBOPYECKOMY IOJXOJY K BBIMOJHEHUIO
WHXEHEPHBIX pPAaCUETOB HA MPOYHOCTH, >KECTKOCTb M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIUH,
JieTajeil v y3JI0B MallliH U anmnaparosB.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JTOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIAH B ipodeccuonansHoi aesirenbaoctr (OTTK-1);

- TOTOBHOCTHIO HCMOJB30BaTh 3HAHHMS O COBPEMEHHOW (hM3MUECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUHM  BEILIECTBA Il  [MOHUMAaHUS
OKpYy’Karoliero Mupa u ssieHuii npupost (OI1K-2).

3nams:

- OCHOBHBIC YpaBHEHUS U METObI PEIICHUS 3a/1ay COMPOTUBJICHUS MAaTEPUATIOB M JIeTajei
MalIluH;

- OCHOBHBIE METOJbl PACUETOB Ha IMPOYHOCTH, JKECTKOCTb U YCTOMYMBOCTH JJIEMEHTOB
KOHCTPYKUHMI MalllMH U anmnapaTos;

- OCHOBBI TEOPUU pacyueTa JeTaneil v y3JI0B MalllMH U annapaToB XUMUYECKOW TEXHOJIOTHUH.

Ymems:

- MPOBOJUTH pPaCUEThl 3JIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJIOB CONPOTUBIICHUS
MaTepHuasos;

- pacCUMTHIBATh U KOHCTPYUPOBATH JACTAIM MAIIIUH MO UCXOIHBIM JIaHHBIM;

- IPOU3BOJIUTH PACYETHI IO OCHOBHBIM KPUTEPHUSIM pabOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHUS
JeTajied MalllnH.

Bnaoems:

- HaBbIKaMHU pacyeTa CONPOTHUBICHUS MAaTEPUAJIOB aHAJTUTUYECKUMH METOaMU;

- HaBBIKaMH BBEIOOPA MaTEPHUAIIOB 110 KPUTEPHUSM IPOYHOCTH;

- pacueTaMu THIOBBIX J€Tajlell MallllH, IOJIb3YysCh CIpaBo4YHOM Juteparypoit u 'OCTamu.

3. KpaTkoe conepskaHue TUCHUILINHBI:

BBenenne

Ponw npenmera «Ilpukiiagnas Mmexanuka» B OPMUPOBAHUU MHKEHEPA XMMHUKA-TEXHOJIOTA.
«IIpuknagHas MexaHHKa» KaK OCHOBa JJid TOHHMMaHusi paboThl, ycTpoiicTBa U Oe3omacHOU
JKCILTyaTaluu 000py10BaHUSI XUMUYECKOTO MPOU3BOJICTBA.

Moayas 1 «Onpenenenne peakiuii onop. Pacrsxenune-cxarue».

Paznen 1.1. Onpenenenue peaxiuii onop.

AOGCOTIOTHO TBEpAOe TeNo. DIeMEHThl CTaTUKH. OCHOBHBIC TOHATHS. AKCHOMBI CTaTHKH.
VYpaBuenus paBHoBecHsi. CBsI3U U UX PEaAKIUU.

Paznmen 1.2. PacTsokeHue-cxarue.

OcCHOBHBIEC JOMYIIEHUS M TPUHIUIIBI COMPOTUBICHUS MaTepHAIOB. MeETOJ CeYeHUH.
Hamnpsoxenus, nedpopmaruu u nepeMenienus. 3akoH ['yka. [ToctpoeHue smop BHyTPEHHUX YCHUITHH,
HaIpsOKEHUN U nepeMelteHnii. CTaTU4ecKu ONpeNeIuMble U CTATUYECKH HEOIPEAEINMbIE 3a/1auu.
JuarpamMmbl pacTsDKEHUS Ui IUIACTUYHBIX M XPYNKUX MATepUaloB M HUX XaPaKTEPUCTHUKHU.
JlommyckaeMble HaMpsDKEHUA. Y CIIOBUE TPOYHOCTH MPH PACTSKEHHUH (CHKATUN).

Moayas 2 «<Kpyuenue. U3ruo».

49



Paznen 2.1. Kpyuenue.

3akon ['yka mpu cnBure. BHyTpeHHue cunoBbie (akTopbl MpH KpyueHuu. HampspkeHus B
CTEPKHAX KPYTJIOro CEYEHUs. Y CJI0BUE TPOYHOCTH IPU KPYUEHUH.

Pasgen 2.2. U3ruo0.

I'eomeTprueckne XapakTEpUCTUKU IUIOCKMX cedeHuH. [IoHATHE 4YMCTOro M IONEepedyHOro
n3ru6oB. [IpaBuia MOCTPOCHUS AMIOP MOMEPEYHBIX CHJI M M3THOaronx MoMeHTOB. OnpeneneHue
HOpMaJbHBIX HampsHKeHU. YciaoBue mnpouHocTH mpu u3rube. OrmnpeneneHue KacaTelbHbIX
HanpspkeHui. PannonansHbIe POPMBI CEUCHMIA.

Monayab 3 «Cj10:kHOe HANPsZKeHHOE COCTOSIHHE».

Paznen 3.1. CnoxxHoe HaMpsHKEHHOE COCTOSIHHE.

OCHOBBI TEOpUH HAIPSDKEHHOTO COCTOSIHUS M TUIIOTE3bI TPOYHOCTH. [IoHATHE HANIPs)KEHHOTO
cocTosHus. [ TaBHBIE TIIOMIAIKKU U TJIaBHBIE HanpspkeHus. O600meHHbIi 3akoH ['yka. HasHauenue
TUNOTE3 NPOYHOCTHU. [IOHATHE 3KBUBAJICHTHBIX HAIIPSHKEHUN U KPUTEPUEB IPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.

ToHKOCTEHHBIE COCYJbl XUMHUYECKMX MpOU3BOACTB. OrmpenencHue HaNpsHKeHUH 1o
O6e3MoMeHTHOM Teopur. OCHOBHBIE nomyiieHus. BeiBoa ypaBaeHus Jlamnaca. PacueT TOHKOCTEHHBIX
o0oouek o ypaBHeHuto Jlamnaca v o cTaHAapTU30BAaHHON METOMIUKE. Y CIIOBHE TPOYHOCTH.

Pa3znen 3.3. Pacuer cxaThIX cTep:kHEH HA YCTOMYUBOCTb.

VY CTONUMBOCTD 3JIEMEHTOB KOHCTPYKUMH. [loHsATHE KpuTHUecKo cuibl M Kod(puimeHra
3araca NMpo4YHOCTH. PacueT kputHueckoil cuibl mo Diinepy. [Ipenensl mpuMeHUMOCTH (HOPMYJIBI
Oiinepa. [IpakTuyeckuii criocol pacyera Ha yCTOWYHBOCTb.

Mopayasb 4 «/leTaau MalIuH».

Paznen 4.1. Coequnenue aeraneil MalluH.

Knaccudukanmst geraneld MamidH W anmapaToB XUMHUYECKUX MPOU3BOACTB. Pe3nOoBbBIC
coenuHeHus. Pacuer OONTOBBIX COEIUWHEHWI MpH TMOMEPEYHBIX U MPOJOJBHBIX HArpy3Kax.
[[Inonounsle coequHenusa. Haznauenue u BuAbl MIOHOK. Pacuer mmoHok Ha cpe3 u cMatue. Buasl
cBapku. OOmacTe mpuMeHeHHUs. Buabl cBapHbBIX MBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Paznen 4.2. Bansl 1 ocu, X OMOPBI U COSTUHEHMSL.

Baupl, ux knaccudukanus u HazHaueHue. Ocu. [IpoeKTUPOBOYHBIE pacyEThl BAJIOB U OCEH.
IMopmmnaukn cxkonpxenus. Marepuanel Bkiaasimei. [logmmnaukn kadyenus. [IpuHimnuansHoe
YCTPOWCTBO W OCHOBHBIE T'€OMETpUYECKHE pa3Mephl. J[OCTOMHCTBA, HEIOCTATKH M 00JacTh
NPUMEHEHUs TOJIIMITHUKOB KadeHuss W ckoibxkeHus. IlpuBogusie wmydThl. Haznauenwue.
Knaccudukanus mydT 1mo npuHIUIy IeHCTBUS U xapakTepy padoTsl. [lopsgok moadopa Mydt u
OCHOBBI IIPOYHOCTHOTO PacyeTa.

Paznen 4.3. Mexanuyeckue nepeaayu.

3ybuatsie mepenaun. OkpykHOe M panuanbHoe ycuius. Pemykropel. OmnpexneneHue u
kiaccugukarus. [IpuMepsl cxem peryKTopoB.
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4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIx B akanmem.
eIMHUIIAX gacax
OO0mast TpyA0€eMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 4,0 144
AYyIUTOPHBIE 3aHATHUS: 0,33 12
Jlexumnm (Jlek) 0,17 6
JlaGopatopusie pabots (J1ab) - -
[paxruyeckue 3ansatus (I13) 0,16 6
CamocronitesnsHasi padora (CP): 3,56 128
Buja koHTpOJIsi: 3a4eT ¢ OlleHKOM 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«JIeKTPOTEXHUKA U MPOMBbIILJIeHHas1 dJ1eKTpoHuKka» (b1.5.15)

1. Heap aucuMmiIuHbl — GOpMHUPOBAHUE Y 00YUAIOIIUXCS KOMIIETEHIIHH, 00eCTIeYMBAIOIINX
TEOPETUYECKYI0O M TPAKTUYECKYI0 IMOJrOTOBKY BBIIYCKHHKA, YMEIOIIETO BbIOMpaTh U
AKCIUTYyaTUPOBATh 3JEKTPOTEXHUYECKUE M DIIEKTPOHHBIE YCTPOICTBa, BJIAJCIOLIETO HaBBbIKAMU
UCTIOIb30BaHUSI COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTUH ISl  aBTOMAaTH3UPOBAHHOTO
MOJICJINPOBAHMS U Pacy€Ta JEKTPUUECKUX U IEKTPOHHBIX LIENEH.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBpuara
HOJIKeH:

Obnaoams creayroMUMA KOMIETEHIIHSIMHU:

- CIIOCOOHOCTBIO PA0OTaTh B KOJJICKTUBE, TOJIEPAHTHO BOCIIPUHUMATD COLIUANIBHBIE,
ITHUYECKHE, KOHPECCHOHANBHBIE U KyIbTypHBbIe pa3nnuus (OK-6);

- CITIOCOOHOCTHIO K CaMOOpraHu3aiuu u camoodpaszosanuto (OK-7);

- TOTOBHOCTBIO HCIOJb30BATh 3HAHHUA O COBPEMEHHOM (U3MYECKONl KapTuHE MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BEIleCTBa Ui MOHUMAaHHUS
OKpy’Karolero Mupa u sisnenuii npupoast (OITK-2);

- BIIQJICHUEM OCHOBHBIMH METO/aMH, CIIOCOOaMU M CpEICTBAMM IOJNYYCHHs, XpPaHCHUS,
nepepaboTki MH(POpPMALMU, HaBBIKAMU PabOThl C KOMIIBIOTEPOM Kak CpPEICTBOM YIpaBJICHHUS
urdopmanueii (OI1K-5).

3namo:

- OCHOBHBIE TIOHATHSI, ONIPEJIEIEHUS U 3aKOHBI JIEKTPUUYECKUX LIeTIeH;

- METOJIbl MOAETUPOBAHUS, aHAIM3a U pacuéTa Lenell NOCTOSHHOIO U NMEePEMEHHOTO TOKOB,
METOOJIOTHIO AJIEKTPOTEXHUUECKUX U3MEPEHUH;

- YCTPOMCTBO M HNPUHIMIIBI PAa0OThI AJIEKTPOTEXHUUECKOTO U 3JEKTPOHHOTO0 000pY0BaHUS,
TpaHc(hOPMATOPOB, INEKTPHUUECKUX MAIINH, UICTOYHUKOB MTUTAHUS.

Ymemy:

- [pPUMEHATh TEXHOJIOTUM MOJEIHPOBAHUSA, aHaiIM3a, pacyéra M OIKCIUTyaTalluu
AIIEKTPUUYECKUX CETEH, MPOMBIIUIEHHOTO 3JIEKTPOOOOPYIOBAHUS M AIEKTPOHHBIX TPHOOPOB;

- BBIOMpATh JJIEKTPOTEXHUYECKOE M JJIEKTPOHHOE OOOpYyIOBAaHWE MJsl pEIICHUsS 3aaady
IPOEKTUPOBAHNUS U peaTn3ali XMMUKO-TEXHOJIOTNYECKHUX IPOLIECCOB U MPOU3BO/ICTB.

Braoemy:

- METOJJaMH MOJICIUPOBAHUS U PAcUETa SJIEKTPUUECKHX U AIEKTPOHHBIX LieMeil;

- HaBbIKAMM MPAKTUYECKOM pabOThl C 3JIEKTPUUECKOM ammapaTypod M 3JIEKTPOHHBIMHU
yCTpPOMCTBAMU

3. KpaTkoe cojep:kaHue AMCUUILIHHBI:

BBenenmne. IIpeamer, OCHOBHBIE TOHSATHS, METOJOJIOTHS JEKTPOTEXHUKH M SJICKTPOHUKH.
Kpatkue ncropuueckue cBeleHHs. 3aJaud U MECTO Kypca B IMOJATOTOBKE OakangaBpa TEXHHKH U
TEXHOJIOTUH.

Moayas 1. DaekTpuyeckue uenu

- OCHOBHBIE OTIpeIeIeHNs, ONTMCAHNS TAPAMETPOB U METOOB pacuéTa 3JeKTPUUECKUX LIeTIEH.

OcHOBHbIE MOHATHA U 0003HAUEHUS FNEKTPHUUECKUX BEJIUYMH U JIEMEHTOB 3JIEKTPUUECKUX
nerneid. OCHOBBI 3yeKTpoOe30mnacHOCTH. (OCHOBHBIE MOHATUS TEOPUM AJICKTPHUUYECKUX IETEH.
OcCHOBHBIE PUHIIMIIBI, TEOPEMBI M 3aKOHBI JIEKTPOTEXHUKH. METoIbl MOJICIMPOBAHUS, aHATTN3a U
pacuéTa TMHEHHBIX ATEKTPHUUECKUX e MOCTOSTHHOTO TOKA.

- DIEKTpUIECKHE U3MEPEHUS U TPUOOPHI.
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Meroabsl W3MEpEHMs] SJIEKTPUUYECKHX BEIWYUH: NpPsIMblE M KOCBEHHbIE. AHAJIOTOBbIE
ANEKTPOU3MEPHUTENbHBIE U HU(POBBIC AIEKTPOHHBIE MPHUOOPHI: YCTPOMCTBO, MPUHIIUI JCHCTBHUS,
o0nactu npuMeHeHus. M3MepeHne aJIeKTpHYECKUX BETMYMH: TOKOB, HANPSHKEHUN, CONTPOTHBIICHHIH,
MOIIHOCTH U DHEPTHUH.

- AHanu3 U pacy€T TUHEHHBIX Lienel IePEMEHHOr0 TOKa.

CriocoOrlI npesicTaBiaeHus (B BUJE BPEMEHHBIX IMarpaMM, BEKTOPOB, KOMIIEKCHBIX YHCEN) U
napamMeTpsl (aMIUIMTy/1a, 4acTOoTa, HadajlbHas (a3za) CHHYCOMAAIbHBIX (yHKIHMA. MrHOBEHHOE,
CpelHee W JEHCTBYIOIIEE 3HAYEHUsSI MIEPEeMEHHOTO0 CHHYCOMJaIbHOTO ToKa (Hampsokenus u DJ1C).
AKTHBHOE, pEaKTUBHOE U MOJHOE CONMPOTHUBIICHUS BETBU. MOIIHOCTh B LEMSIX MEPEMEHHOTO TOKA.
Kosdpunment wmormuoctr (CoS([])) u ero TEXHHKO-3KOHOMUYECKOE 3HaucHue. IIpuMeHeHue
anreOpbl KOMIUIEKCHBIX YHCEN B 3JIEKTPOTEeXHHUKE. KOMIUIEKCHBINH MEeTO pacuéTa IMHEHHBIX Lenen
IIEPEMEHHOI0 TOKa. bajlaHC MONIHOCTH B LENAX INEPEMEHHOrO0 TOKA. Pe30HaHCHBIE SBIECHUS B
AIIEKTPUYECKUX LEMsAX. Pe30oHaHC HampsiKeHWH W TOKOB. AHanM3 U pacu€r TpexdasHbIX Iernen
NEPEMEHHOTO TOKAa. ABTOMAaTHU3MPOBAHHOE MOJECIUPOBAHME W Pacu€T IJIEKTPUUYECKUX U
3NEKTPOHHBIX (TMakeTsl mporpamMm MultiSim, Mathcad, Excel).

Moayab 2. D1eKTpOMATrHUTHBIE YCTPOICTBA U 3JIeKTPHYeCKHe MAIIMHbI

- Tpancdopmaropsl.

Hasnauenue u o6macTu mpuMeHeHus: TpaHCPOPMATOPOB. Y CTPOUCTBO U MPUHIIUN ACHCTBUS
onHodazHoro Tpanchopmaropa. AHaIINU3 SJIEKTPOMArHUTHBIX MPOLIECCOB B TpaHC(hopMaTope, cxema
3amenieHus. [lotepu sHeprum B Tpanchopmarope. BHeniHne XxapakTepUCTUKH.

- ACUHXPOHHBIE MAIIIVHBbI.

YCTpOUCTBO W MPUHITUN JEHCTBUS TpeX(Pa3HOro aCHHXPOHHOTO JBHTATEINsI. MeXaHUYECKHEe
U padoure XapaKTepUCTHKU. DHepreThueckue auarpaMMmbl. [lyCk acCHMHXpOHHBIX JBHUraTesiei ¢
KOPOTKO3aMKHYTBIM U (ha3HBIM pOTOpOM. PeBepcrpoBaHue U peryIupoBaHUe YacTOThI BpaIllCHHUS.

Monayab 3. OCHOBBI 3JIEKTPOHUKH

- DneMeHTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOUCTB.

[TonynpoBoaHukH. YciloBHbIE 0003HAYEHHS, TPHUHIMII ACHCTBHS, XapaKTEPUCTHKU H
Ha3HAY€HHE IMOJIyIPOBOJHUKOBBIX  JMOJOB, TpPAH3UCTOPOB, THUPUCTOPOB. MHTerpaiabHbIE
MHUKPOCXEMBI, X Ha3HAYCHHE, KIACCU(PHUKAIISI U MAPKUPOBKA.

-MIcTOYHMKYN BTOPUYHOTO 3JIEKTPONUTAHUS M YCUIIMTEIH 3JIEKTPUUECKUX CUTHAJIOB.

[TosrynpoBOAHUKOBBIE BBIIPSIMMUTENN: KJIACCU(UKALIMSA, OCHOBHBIE IapaMETphbl, CXEMbl M
OPUHIUI  paboThl  BBIIPSAMHTENS. OiekTpudyeckue GuibTpsl. Kiaccmpukanuss @  OCHOBHBIC
XapakTEepUCTUKN ycunuTened. OOpaTHbIe CBS3H B oneparmoHHbIx yeuuteasax (OY), ux BausHue Ha
napameTphbl U XapaKTepUCTHKHU ycrnTelss. OCHOBHBIC THIBI ycuHTenen Ha 6ase OY.
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4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIx B akanmem.
eIMHUIIAX gacax
Oo6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 5,0 180
AYyIUTOPHBIE 3aHATHUS: 0,39 14
Jlexumnm (Jlek) 0,11 4
JlaGopatopusie pabots (J1ab) 0,17 6
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrositesbHas padora (CP): 4,36 157
Buja KOHTPOJISA: IK3aMeH 0,25 9
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIHHBI
«be3onmacHocTh ku3HenestesbHocT» (b1.5.16)

1. Heab aucuMnauHbl — GopMupoBaHue MpohecCHOHATFHON KyJIBbTYPhl 0€30MaCHOCTH, O
KOTOPOIl OHUMAETCs TOTOBHOCTh U CIIOCOOHOCTH JIMYHOCTH HCIIOJIB30BaTh B MPO(ECCHOHATEHON
JEeSITeTLHOCTH TPHOOPETEHHYI0 COBOKYIHOCTh 3HAHWW, YMEHHH W HABBIKOB JUISI OOECIICYCHUS
Oe3omacHOCTH B cdepe mpodecCHOHATBFHON NesTeIbHOCTH, XapaKTepa MBIIUICHUS U HEHHOCTHBIX
OpHUEHTAIHH, TPU KOTOPHIX BOIMPOCHI O€30MaCHOCTH pacCMaTPUBAIOTCS B KaueCTBE MPUOPUTETA.

2. B pe3yabTare H3y4eHUs] JUCHUILIMHBI 00y4aloLuiics 1Mo nmporpamMme 0akajgaBpuarta
HOJIZKeH:

Obnadoams creayromUMA KOMIETEHIIHSIMHE:

- CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpaszosanuio (OK-7);

- CIOCOOHOCTBIO HCIOJB30BATH NMPHEMbI OKa3aHHWs TEPBOM MOMOIIM, METOJbI 3aIlIUTHI B
yCIOBUSX upe3Bbruaitnbix cutyarmid (OK-9);

- BJIAJICHUEM OCHOBHBIMH METOJIAMH 3aIUTHI MPOM3BOJACTBEHHOTO TIEPCOHANA U HACEIICHUS
OT BO3MOJKHBIX TIOCIIC/ICTBHIA aBapHii, karacTpod, cruxuitibix oenctuii (OITK-6).

3namu:

- OCHOBHbIE TEXHOC(EpPHbIE ONTACHOCTH, UX CBOWCTBA U XapaKTEPUCTUKH,

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX ()aKTOPOB HA YENOBEKA U MPUPOTHYIO CPEeLy,
METO/IbI 3aIIUThI OT HUX MPUMEHUTENBHO K cepe CBoei npodeccHoHaNbHON 1eITeIbHOCTH.

Ymemo:

- UACHTU(UIIMPOBATH OCHOBHBIE OMTACHOCTHU CPEbl OOMTAHUS YEIIOBEKa,;

- OICHMBAaTh PUCK HUX pealn3aliy, BbIOMPATh METOABI 3aIIUTHI OT OMACHOCTEH
NPUMEHHUTEIBHO K cdepe cBoeil mpodecCHOHAIBHON AeSITeIbHOCTH W CHOCOOBI OOecTieUeHUs
KOM(OPTHBIX YCIOBHH KU3HEAEATEIBHOCTH.

Braoems:

- 3aKOHOJATENILHBIMH M TIPaBOBBIMH aKkTaMHd B 001acTH 0€30MacHOCTH U OXpaHbl
OKpyXaromie cpeapl, TpeOOBaHMSAMH K O€30MacHOCTH TEXHMYECKHUX pErIaMeHTOB B cdepe
npodhecCHOHABLHON e TENHHOCTH;

- croco0aMu M TEXHOJIOTHSIMH 3aUThI B YPE3BbIUANHBIX CUTYAIUX;

-MIOHSATUHHO-TEPMHHOJIOIMUECKHUM aIlllapaToM B 001acTu O€30MacCHOCTH;

- HaBBIKAMHU paIMOHATU3AIMHA TPO(PECCHOHATBHON AEATENBHOCTH C IIENBI0 0OecreueHust
0€30IaCHOCTH 1 3aIIUTHI OKPY’KAIOIICH CPEIbl.

3. KpaTkoe coaep:kaHue IMCHUILINHBI:

3.1. Benenue B OesomacHocTh. OCHOBHBIC TOHSTHS W omnpenencHus. bezomacHocTh U
YCTOWYMBOE pa3BUTHE.

3.2. YUenogek u TexHocdepa. CTpykTypa TeXHOC(hEephl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOE cocTosiHEE TeXHOC(heps! 1 TeXHOC(epHOi 0e30MacHOCTH.

3.3. Unentudukanus 1 BO3IEHCTBHE Ha YeJIOBEKAa BPEIHBIX M OMACHBIX (PAaKTOPOB CpPEIbI
obuTaHwus.

Knaccudukanuss HeraTuBHBIX (DAaKTOPOB CpeAbl OOWTaHHWS YEIOBEKa. XWMHUYECKHE
HeraTuBHBIE ()aKTOPHI (BpeaHBIC BelIecTBa). MeXaHWYeCKHe U aKyCTHUECKHE KoeOaHusi, BUOpaus
U IIyM. DJEKTPOMAarHUTHbIE U3TyUYeHUsS U Toyisl. NoHU3UpyIolne u3iiydyeHue. DIEKTPUIECKUIM TOK.
OnacHble MexaHu4deckune ¢aktopsl. [Iporecchl TOpeHHs U TMOKapOB3PHIBO- OMACHBIE CBOWCTBA
BelecTB U MaTepuanoB. CTaTUYECKOE SJIEKTPUUECTBO.
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3.4. 3amura yenoBeKa U cpeibl OOUTaHUS OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOTHOTO,
AHTPONIOTEHHOTO U TEXHOTEHHOTO MPOUCXOKICHUSI.

OCHOBHBIE TPUHIIUIBI 3aIIUTHL. 3alUTa OT XUMHUYECKUX U OMOJIOTUYECKUX HETaTHBHBIX
¢dakTopoB. 3ammuTa OT HHEPreTUYECKUX BO3ACUCTBHM H ¢usmueckux mnojiei. ObecriedeHne
0€30IMacCHOCTH CUCTEM, PAOOTAIOIINX MO JaBICHHEM. be30macHOCTh IKCIUTyaTaluy TPyOOIPOBOIOB
B XHUMHYECKOW TIPOMBINUICHHOCTU. be3omacHas »SKCIUTyaTtamsi KOMIIPECCOPOB. AHAIN3 H
OLICHMBAHHME TEXHOT€HHBIX U MPUPOIHBIX PUCKOB.

3.5. Ob6ecneyenne KOoM(DOPTHBIX YCIOBHM NJISl KU3HHU M JICSITCIBHOCTU uenoBeka. [lonsTue
KOM(OPTHBIX WU ONTHUMAIBHBIX yCJIOBHH. MuKpokimumaT nomemeHnii. OCBEIIeHHE U CBETOBas
cpela B IOMEIICHHH.

3.6. [Tcuxoduznonornyeckne U SProHOMUIECKUE OCHOBBI OE30MTACHOCTH.

[Icuxuueckue Mporecchl, CBOWCTBA M COCTOSIHHS, BIIUSIONIME HAa O€30MacHOCTh. BuIbl u
YCIIOBUS TPYAOBOH NEATEIHHOCTH. DPrOHOMUYECKUE OCHOBBI OE30MTACHOCTH.

3.7. UpesBbIYyaifHbIe CUTYaAIlUU ¥ METOJIBI 3aIIUTHI B YCIIOBUSX MX PEaTU3aIliH.

Oo6mue ceenernns o UC. [Toxkap v B3phIB. ABapyuy Ha XUMUYIECKH OMACHBIX O0OBEKTAX.

Pamuanmonnsie  aBapuu.  [Ipubopbl  pagManiOHHOW, XUMHUYECKOHW  pa3BeIAKH U
JIO3UMETPUYECKOT0 KOHTpOJIA. Upe3BbluaiiHble CUTyallMd BOGHHOTO BpEMEHH. 3alliTa HacelleHus B
Ype3BBIYANHBIX CUTyalUsX. YCTOWYUBOCTh (YHKIIMOHHPOBAHHS OOBEKTOB HSKOHOMHKHU B
Ype3BBIYANHBIX CUTYyAIHIX.

3.8. Ynpasienue 0e30MacHOCTBIO JKU3HEACATCIBHOCTH.

3aKkoHOJATENFHBIE W HOPMATHUBHBIC TIPABOBHIE OCHOBHI YIPaBIECHUS 0€30MacHOCTHIO
KU3ZHEICSITEIIbHOCTA. DKOHOMHYECKUE OCHOBBI YIIPABJICHUS 0€30macHOCThI0. CTpaxoBaHUE PUCKOB.
l'ocynapcTBeHHOE ynpaBieHrne 0€30MacHOCTHIO.

4. O0beM yueOHOH TUCHHUIIINHBI

O06bem
Buabi yueOHol padoThI B 3auerHbIx B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHy 4,0 144
AyIuTOpHBIE 3aHATHS: 0,33 12
Jlexumm (Jlek) 0,22 8
Jlaboparopubie paboTs (JIab) 0,11 4
[Ipaktuueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 3,42 123
Buja KoHTpOJISA: K3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«IIpoueccsl 1 anmapatbl XuMH4YecKoil TexHoaorumw» (b1.6.17)

1. Heap AMCUMIJIMHBI — BMECTE C KypcamH OOIIeH XUMUYECKOW TEXHOJIOTUH, XUMHUYECKHIX
MPOIIECCOB U PEAKTOPOB U JIP. CBSI3aTh OOIICHAYYHYIO H OOIMICMHKEHEPHYIO MOATOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOIUMO TIPH TIOJrOTOBKE 0aKaJaBPOB IO JAHHOMY HAIPaBICHHUIO JIIsl HAYYHO-
WCCJICIOBATEIILCKOM M MMPAKTUICCKOU PabOTHI Ha MPEATPUSTHSX.

2. B pe3yabTarte n3y4eHusi JMCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBpuara
JTOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CMOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILINH B TpodeccnonansHoi aesirenbaoctr (OTTK-1);

- TOTOBHOCTHIO WCTOJB30BaTh 3HAHHWS O COBPEMEHHOW (IM3MUECKON KapTUHE MUpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BEIIECTBA Il  [MOHUMAaHUS
OKpy>karomiero mupa u sinenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUH BEIIECTBA, MPUPOJIC XUMUUYECKOU CBSI3H B
Pa3JIMYHBIX KJIAcCaX XMMUYECKUX COCAUHEHUH Il IOHUMAHMs CBOMCTB MaTE€pUAJIOB U MEXaHHU3Ma
XUMHUYECKHX MTPOIIECCOB, MPOTEKAIOMUX B oOKpykaromiem mupe (OITK-3).

3namo:

- OCHOBBI TEOpPHH IMEpeHOca HMIyJbCa, TEIUIa W MAacchl; NPUHLUIBL (PU3NUIECKOTO
MOJEJIIUPOBAHUSL TPOLIECCOB; OCHOBHBIC YpPABHEHUS JABUKEHHUS JKHUJIKOCTEH; OCHOBBI TEOPUU
TEIUIONEPeIayr; OCHOBBI TEOPHHM MAacCOIepeNayd B CHUCTEMaX CO CBOOOJHOW W HEIMOJBHKHOM
rpaHuIieit pasznena (a3; TUHIOBBIC MPOIECCH XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIUE aMapaThl
Y METOJIbl UX pacyeTa;

- METO/bI TIOCTPOEHUS IMIIMPUIECKUX U TEOPETUUECKUX MOJIENIE XUMUKO-TEXHOIOTHYECKHUX
IIPOLIECCOB.

Ymemn:

- ONpEeNeNsaTh XapaKTep MABMXKEHHUS KUAKOCTEH W Ta30B; OCHOBHBIE XapaKTEPUCTHKHU
MPOIECCOB TEIUIO- M MAaCCOMepeaayd; PacCYUTHIBATh MAapaMeTPbl M BHIOMpAThH ammapaTrypy s
KOHKPETHOI'O TEXHOJIOTMUECKOTO MPOIECCa;

- paccUMTHIBATh OCHOBHBIE XapPAaKTEPUCTHUKH XHUMUKO- TEXHOJIOTHYECKOTO Tpolecca,
BbIOMpATh PAllMOHAIIBHYIO CXEMY.

Braoems:

- METOJaMH TEXHOJOTHMYECKUX pacyeTOB OTACNIBHBIX Y3JIOB U JACTAIEd XUMUYECKOIO
000py10BaHMS;

- HaBBIKAMHU [TPOEKTUPOBAHUS TUMOBBIX AIapaTOB XUMHUYECKOU MPOMBIIIJIEHHOCTH;

- METOJaMH  OINpEAeNCHUS  PAlUOHAIBHBIX TEXHOJOTHYECKHX PEXKHUMOB  pPabOThI
000pyOBaHUsI.

3. KpaTkoe cogepxaHue TUCHUILINHBI:

Moayas 1. I'mapoauHamMuyecKue mpouecchbl M annapaTbl XUMHUYECKOH TeXHOJIOTHH.
OcHOBBI TeOpHH sBIICHUH mepeHoca. O0mue 3aKOHOMEPHOCTH THIPOIMHAMUKY, TEIUIONEPEeIad U
Macconepenaun. JKuakoctu u rasel. ['mapoanHamuka. TedeHue B TpyOax m kaHamax. [TomoGHOe
npeoOpazoBanne ypaBHeHus HaBbe-Ctokca. be3pasmepHble TEepeMEHHBIE -  KPUTEPHUH
ruApoanHaMudeckoro noaodus (Diinepa, PeiiHonbaca, @pyaa, TOMOXpPOHHOCTH), UX (PU3UUECKHI
CMBICJI; MapameTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHUE IBMXKEHHS BSI3KOM KUIAKOCTH.
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Br16op ckopocreit motokos. [lepemenienne >kuIKOCTeH U Ta30B ¢ TOMOIIIBIO MAIITUH, MOBBIIIAIOITNX
JaBJICHHE.

MoayJnb 2. TenioBbie Mpouecchl U aNMNapaThbl XUMUYECKOH TEXHOJIOTHH.

OcHOBHBIE TEIJIOBBIE TMPOIECCHl B XHUMHUYECKOW TexHojoruu. JuddepeHuuaipHoe
ypaBHEHHE TIepeHOCa YHEPTruH B (hopme TeTUIOThl. KOHBEKTUBHBINA TIEPEHOC TEIUIOTHI. PaiMaHTHBIM
Teronepenoc. Teruonepeaaya B MOBEPXHOCTHBIX TETNIOOOMEHHUKAX.

Moayas 3. Ilpoumecchl W anmapaTsbl pa3iaejieHHs TOMOTeHHbIX cucTteM. (OCHOBHBbIE
Macco0OMeHHbIe MPOoIeCcChI).

OcHOBBI MaccoOOMeHHBIX TporieccoB. JluddepennuanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHApHBIX cpenax. Maccomnepenada. MarepuanbHblil 6anaHC HEMPEPHIBHOTO
YCTaHOBHUBIIETOCS Mpoliecca. PacueT MaccoOOMEHHBIX MPOIIECCOB U aIMapaToB AJIsi CUCTEM C OJHUM
pacnpeensieMbIM KOMIIOHEHTOM.

Pacuer momepedHoro cedeHus (quamMeTpa) KOJIOHHBI, TPEACNIbHO JAOMyCTHMAas W
YKOHOMHUYECKHU ONITHMAJIbHASI CKOPOCTH CILTONIHOH (ha3bl. OCHOBBI pacueTra BEICOTHI MAaCCOOOMEHHBIX
anmapaTroB C HEMPEPBIBHBIM W CTYIEHYATHIM KOHTakTOM (a3. OOIue MPUHIMITE YCTPOWCTBA U
KJIaccuuKanus anmapaToB ISl MacCOOOMEHHBIX IMPOIECCOB B CHUCTEMax «ra3(Iap)-KUIKOCTbY.
OcobeHHOCTH KOHCTPYKIMA abcopOepoB. OCHOBBI pacyeTa H armapathl s JUCTHILIAIIAN.

Moayab 4.0cHOBHBIEe THApPOMexaHumdyeckue mpomecchl. Ilpomeccsl W ammapartsl
pa3aesieHusi TeTePOreHHbIX CUCTEM.

Pa3zneneHue >KUIKUX U Ta30BBIX TETEPOTCHHBIX CHCTEM B IOJIE CHUJI TsDKEeCTU. TedeHue depes
HETIOJIBWKHBIC 36PHUCTHIC U TICEBIOOKUKEHHBIE 10U, DUIBTPOBAHNE CYCIICH3UH U OYHCTKA Ta30B
OT TbUICH Ha (puUIbTpax.

4. O6beM yueOHOI TMCHUNIHHBI

O6Bem
Buabl yueOHol padoThI B 3auerHbIx B akanem.
eIMHUIIAX qacax
Oo6masi TpyA0eMKOCTh TUCIHUILJIMHBI M0 Y4e0HOMY IUIAHY 10,0 360
AyIUTOpHBIE 3aHATHS: 1,12 40
Jlexumm (Jlek) 0,56 20
Jlabopartopusie paboTs (JIab) - -
[Tpaktiueckue 3anstus (I13) 0,56 20
CamocrosiTesibHas padora (CP): 8,38 302
Buja koHTpOJISA: K3aMeH 0,5 18
B ToM umcJie mo cemecTpam:
5 cemecTp
Oo6masi Tpy10eMKOCTh TUCHHUIJIMHBI B cEMeCTpe 5,0 180
AyAUTOpPHBbIE 3aHATHS: 0,56 20
Jlexuu (JIek) 0,28 10
JlabopaTtopHbie paboTs (JIad) - -
[Tpaktiueckue 3anstus (I13) 0,28 10
CamocrositesibHas padora (CP): 4,19 151
Buja koHTpOJISI: IK3aMeH 0,25 9
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IIpooonscenue mabauyvi

6 cemecTp
Oo6masi Tpy10eMKOCTh TUCIHHILJIMHBI B cEMecCTpe 5,0 180
AyIUTOpHBIE 3aHATHS: 0,56 20
Jlexumm (Jlek) 0,28 10
Jlaboparopubie paboTs (JIab) - -
[paktuueckue 3ansatus (I13) 0,28 10
CamocrosiTesibHas padora (CP): 4,19 151
Buja KoHTpOJISA: K3aMeH 0,25 9
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AHHOTAIUs padoueil MPoOrpaMMbl IHCHHIIHHBI
«Oo6mas xumnyeckas texnosjorus» (b1.5.18)

1. Heap aMCUMIJIMHBI — TOJTY4YeHHE 3HAHUM B O0OJNACTH peaau3alid XHMHKO-
TEXHOJIOTUYECKUX IMPOIECCOB C Yy4YeTOM (PU3UKO-XMMHUYECKHX OCOOCHHOCTEH MpPOTEKAIOIIUX
peaxiuii, BeIOOpa ONTHMAJBHBIX YCIOBHH pEATH3yeMBIX IPOIECCOB, BBHIOOPA A(P(HEKTUBHBIX
pEaKTopoB, MPUOOPETEHUS] HABBIKOB B COCTABICHHHM MAaTEPUANBHBIX W TEIUIOBBIX OalaHCOB, B
pacuere MpoLEecCOB U PEaKTOPOB HA OCHOBE MaTEMaTHUYECKOI0 MOJIETTUPOBAHUS, TOTYYCHHs 3HAHUM
B oOmactu pa3pabOTKU SHeprocOeperarmux XuMukKo-TexHosorunueckux cuctem (XTC),
0€30TXO/IHBIX ¥ MAJIOOTXOJHBIX TEXHOJOTUH Ha MPUMEPE COBPEMEHHBIX TPOU3BOJICTB

2. B pe3yabTaTe u3ydeHus: AUCHUILIUHBI 00y4alomuiics Mo nporpamMme dakajiaBpuarTa
JAOJIKeH:

Obradamse CleqyONIUMA KOMIETSHITHSIMHE:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILIAH B ipodeccuonanbHoi nestenproct (OITK-1).

3namo:

- OCHOBBI TEOPHH XUMHUYECKHUX MPOIECCOB U PEAKTOPOB;

- METOJOJIOTHIO HCCIIEOBAHUS B3aUMOJICHCTBUS XUMHUYECKUX TPEBpAIllEHUH M SIBICHUN
MepeHoca Ha BCeX MACIITaOHBIX YPOBHSX;

- METO/IMKY BBIOOpA peakTopa U pacyéra mporecca B HEM;

- OCHOBHBIE PEaKIIMOHHBIC MTPOIIECCHI U PEAKTOPHl XUMUUYECKON 1 OMOTEXHOJIOTUH;

- OCHOBHBIE MPHUHIUIBI OPraHU3AIMH XUMHUYECKOTO MPOU3BOJCTBA, €0 HEPAPXHUECKYIO
CTPYKTYPY, METOJIbI OlleHKH () (HEKTHBHOCTHU TIPOU3BOICTBA;

- OCHOBHBIE XUMHYECKHE TIPOU3BO/ICTBA.

Ymemns:

- paccuMTaTh OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOTO MPOIIECCa;

- BBIOpATh PallMOHAIBHYIO CXEMY IPOU3BOCTBA 33JaHHOTO MPOAYKTA;

- OLIEHUTh TEXHOJOTUYECKYIO (D (PEKTUBHOCTH TPOU3BOJICTBA;

- BBIOpaTh 3 PEKTUBHBII TUI pEaKTOpa;

- POBECTH PACUET TEXHOJOTUYECKUX MapaMeTPOB IS 3aJaHHOTO TIpoIlecca;

- OTIpEICTNTh apaMeTPhl HAMITYUIIIeH OpraHu3aIy IpoIecca B XAMHIECKOM PEeaKkTope.

Braoemy:

- MeToJamMu aHanu3a 3(pPEeKTUBHOCTH pabOTHI XUMUYECKHUX TPOU3BOJICTB;

- METO/IaMHU pacueTa U aHaju3a MpPOoIeCCOB B XUMHUECKHUX PEaKTOPax, ONpeIeeHHs
TEXHOJIOTMUYECKHX MOKa3aTeNei;

- METO/IaMH BBIOOPA XUMUYECKHX PEAKTOPOB.

3. KpaTkoe conep:xaHue TUCHHUILIMHBI:

Moayas 1. XumMuveckasi TEXHOJIOTHS M XUMHY€ECKOe MPOU3BOICTBO

1.1. OcHOBHBIE OIpeACICHUS U MOJT0KEHHUS.

XuMHUecKasi TEXHOJOTHS - Hayka 00 DKOHOMHYECKH, HKOJOTHYECKH U COIHAIBHO
000CHOBaHHBIX CITOCO0AxX M TMpolieccax NepepadoTKU ChIPhs C U3MEHEHHUEM €ro COCTaBa M CBOMCTB
MyTeM MPOBEICHUS XUMUYECKUX U PU3NKO-XUMHUYECKUX MPEBPALLIEHUH B IPEAMETHI IOTPEOICHUS U
cpenctBa mnpousBoacTBa. OOBEKT XUMUYECKOW TEXHOJIIOTMH - XHMHYECKOE MPOU3BOJCTBO.
MexoTpacieBoil XapakTep XHUMHUYECKON TEXHOJOTHH. Pa3BUTHE XUMHYECKHX TPOU3BOJACTB H
XUMHUYECKONH TEXHOJIOTUU. MEeCTO XMMUYECKOW TEXHOJIOTUH B MPOMBIIIICHHONH cdepe U METOI0B
XUMHUYECKOW TEXHOJOTUU B HEXMMHUYECKHUX OTPACISAX MPOMBIIUICHHOCTH. METOAbl XUMUYECKOU
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TEXHOJIOTMM — CHUCTEMHBIH aHallu3 M METOJbl MaTEeMaTU4YeCKOro monaenupoBaHusi. CUCTEMHBIN
aHaJU3 CIIOKHBIX CXEM M B3aUMOJCHCTBUI 3JEMEHTOB CXEMBbI — MOHATUE U COJIEpKaHUE METOAa.
®U3NYECKOE U MATEMAaTUYECKOE MOJIEIMPOBAHUE, ONPECIICHUE U OCHOBHBIE MTOHSTHSI, UX MECTO B
MH)KEHEPHO-XMMUYECKHX HCCIEeIOBaHUAX M pa3paboTkax. MecTo M 3HaYeHHE HATypHOTO H
BBIUHCIUTEIBHOTO SKCIIEPUMEHTA.

Conepsxanue u 3a1a4u yaeOHOTO Kypca.

1.2. Xumuyeckoe mpou3BOJICTBO.

[TonsiTHE O XMMUYECKOM MPOU3BOJCTBE KaK O CUCTEME MAlIUH M aIlllapaToB, COEAUHEHHBIX
MaTepUalbHbIMM M SHEPreTUUYECKUMHU MOTOKAMH, B KOTOPBIX OCYLIECTBIISIOTCS B3aUMOCBSI3aHHBIC
XUMHUYECKHE TMpeBpamieHuss U (U3NYECKHUE TMPOILECChl MepepadOTKH ChIPbS B MPOAYKTHI.
MHOropyHKIIMOHATLHOCTh XUMHUYECKOTO TMPOM3BOJACTBA - TMONYYCHHE MPOAYKTOB, JHEPro- H
pecypcocOepexxeHre, MUHUMM3alKs BO3JCHCTBUS Ha OKpyKarouryto cpexny. OOmas cTpykTypa
XMMHUYECKOTO TPOM3BOJACTBA - COOCTBEHHO XHMMHYECKOE IPOU3BOJACTBO, XPAaHEHHE CBIPbS WU
IPOAYKIMH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U Oe30nacHOCTU. OCHOBHBIE MOJCUCTEMbI XUMHUUECKOT O
IPOU3BOJCTBA - TOJATOTOBKA CBIPbS M MaTEpHAIOB, XUMHUYECKHME U (U3HKO-XMMHUYECKHE
IpeBpalleHysl. BbIJCIEHUE MPOAYKTOB, OOE3BpeKMBAaHUE YTUIU3ALUS OTXOJIOB, TEINIO- U
sHeproodecrneyeHue, BOAOMOATOTOBKA, YIIpaBieHHe Ipou3BOACTBOM. OCHOBHbBIE TEXHOJIOTHYECKHE
KOMIIOHEHTHI - ChIpPb€, BCIIOMOTaTelIbHbIE MaTepHalibl, OCHOBHOW W JONOJIHUTEIbHBIA MPOITYKTHI,
OTXOJIbI, YHEPTreTHYECKHE PECYPChl, 00OpYyAOBaHUE, CTPOUTEIbHBIE KOHCTPYKUHUU U MPUOOPHI,
IIPOU3BOCTBEHHBIN IIEPCOHAI.

KauecTBeHHBIE M KOJIMYECTBEHHBIE  IIOKA3aTelIM  XMMHMUYECKOIO  MPOMU3BOJACTBA:
TEXHOJIOTMYECKHE MOKA3aTENH - IPOU3BOUTEIBHOCTh M MOIIHOCTh IIPOU3BOICTBA, BHIXO/ TPOYKTA,
pacxonHbIe K03()(PHUIIMEHTHI 1O CHIPBIO U YPHEPTUH, HHTEHCUBHOCTD MPOIIECCOB, KAUYECTBO MPOIYKTa;
SKOHOMMYECKHE TOKa3zaTelu - CceO0eCTOMMOCTb MpPOJYKTa, IMPHUBEACHHBIE 3aTPAaThbl, YIENbHbIC
KAaUTAJIBHBIE 3aTPaThl, IPOU3BOAUTENBHOCTD TPY/1a; SKCIUTyaTallMOHHBIE ITOKA3ATENH - HAJEKHOCTh
u  0e30macHOCTh  (PYHKIIMOHHUPOBAHUS CHCTEMbI, YYBCTBUTEIHHOCTh, PETYIHPYEMOCTh W
YIPaBISIEMOCTh MPOLECCa; COLMAIbHBIE IOKAa3aTeIu - BO3JCHCTBUE HA OKPYXKAIOIIYIO Cpeny,
0€301acHOCTh 00CITYyKMBaHUS, CTENICHh MEXaHU3AI[MH U aBTOMAaTH3alINH.

1.3. CoipbeBble pecypchl, BOAa U SHEPTUsl B XUMUYECKOM ITPOU3BOJICTBE.

Knaccudukaiusi ChIppeBBIX PECYpPCOB IO pa3IHMYHBIM MPH3HAKAM - ()a30BOMY COCTOSIHHUIO,
IPOUCXOXKICHNIO, HCTOYHMKaM. MuHepaibHOE CbIpbe (pyAbl U TOJIE3HBIE MCKOIMAEMBIE),
OpraHMYECKOE MPHUPOJHOE ChIpbe (FOPIOYHE HCKOMAEMbIE), PACTUTEIIBHOE U YKUBOTHOE ChIPbE,
BTOPUYHOE CBIPbE - HUX HCIIOJIb30BaHHE M MyTH mNepepaboTku. OCHOBHBIE CIOCOOBI MEPBUYHON
00paboTKu ChIpbsi (OOoTaIlIeHue, OYKMCTKA, IMOATOTOBKA K TPAHCIOPTHUPOBKE H TIEpepabOTKe).
[TonsiTve, CyumHOCTh M TpUMEpPbl yroyOJeHHs] HWCIMONIB30BAaHUS CBIPbS, KOMOWHUPOBAHUS
MPOU3BOJICTB M KOMILJIEKCHOM MepepabOTKH ChIPbS.

3Haue€HUE U HCIOJb30BaHUE BOABl B XUMHUYECKUX IPOMU3BOJACTBAX. VCTOUHMKM BOABI.
TpeboBaHMs K TEXHOJIOTUYECKOH 1 ObITOBOI Boze. [IpombliieHHas OArOTOBKA BOJIBI U METOBI €€
OYHUCTKH OT npuMeceii. OCHOBHBIE METOABI KOHTPOJIS KadyecTBa BOJIbI. DKOHOMUS BOJOMIOTPEOICHNUS
B IIPOU3BOJCTBE. BO100OOPOTHBIE CHCTEMBI.

Bubl 1 HICTOYHMKY SHEPTHH B XUMUYECKOM MPOMBIIUIEHHOCTH. MaciTaObl MOTpeOIeHHs U
CrocoObl yMEHBIIIEHHUS SHEPreTHIecKuXx 3arpaT. CyIHOCTh U MPUMEPHI pEreHepalvy U peKynepanun
SHEPIrUH. DHEPrOTEXHOJIOTUYECKHE CUCTEMbl. BTOpHUHbBIE SHEPreTUYECKHUE PECYPCHI.

Mopayas 2. TeopeTnueckue 0CHOBbI XMMHYECKHX NPOLECCOB U PEAKTOPOB

2.1. OcHOBHBIE OTIPEJEICHUS U MOT0KECHUS
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OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHX MPEBPAIICHUN - CTEXUOMETPUUECKHE,
TepMOJUHAMHYECKHE, KuHeTHueckue. [lokasaTenn XUMHUYECKOro TIPEeBpalleHHUs - CTEleHb
MPEeBpAaIeHHs], BBIXOJ MPOAYKTA, UHTETPANbHAsS U AuddepeHIanbHas CeJIeKTUBHOCTH, CKOPOCTH
pEeaKluy U MPEeBpaIleHUs PEareHTOB.

2.2. X¥IMUYECKHE TPOIECCHI.

Omnpenenenne. Knaccudukanus XUMHYECKUX TMPOILECCOB MO PA3IUYHBIM IPU3HAKAM -
XUMHYECKUM (BUJ XMMHUYECKOM peaklUud, TEePMOJUHAMHUYECKHE XapaKTEPUCTUKH, CXeMa
npeBpalieHuii) 1 (pa3oBbIM (YHCIIO U arperaTHoe cocTosiHuE (a3).

l'omorennslii xumudeckuii mpouecc. OnpeneneHue W NpuMepbl. BiusHHe XHUMHUYECKHUX
MPU3HAKOB M YCIOBUN MPOTEKaHUs Mpoliecca Ha ero nokazatenu. CrocoObl MHTEHCH(PUKAITUH.

[Tonstre onTuManbHBIX TemmepaTyp. ONTHMaNbHBIE TeMIepaTypbl ISl OOpPaTUMBIX H
HEOOPATUMBIX K30~ ¥ SHIOTEPMUIECCKIX PEAKITHIA.

I'ereporeHHslil (HEKATAIUTUYECKUI) XUMUYECKUIl mporecc. OmpenencHue U INPUMEPHI.
CrpykTypa mporecca M ero coctapisitonne (cragum). Habmomaemass CKOPOCTh XUMHYECKOTO
npespatieHust. O6nactu (pexuMbl) IPOTEKaHUs Mpoliecca, JUMUTUPYIOLIAs CTalus.

I'eTeporennsii xumMuyeckuii mporecc '"raz (KUAKOCTH) - TBepaoe". OOocCHOBaHWE,
MOCTPOEHNE M aHAJIN3 MATEeMAaTHYECKOW MOJENH IS peakiuil ropeHus: (MOIENb "CKUMAIOMIASCS
cdepa') u TomoxumMuueckoi (Mozens "¢ HeB3auMoeHcTBy oMM sapom"). Habmogaemas ckopocTsb
MpeBpalleHus, BpeMs TMPEBpalleHuss W MyTH HHTeHCU(UKAIMKM I Pa3IUYHBIX oOnacten
MpPOTEKaHUs Mpolecca.

ereporeHHplii XUMUYECKUil mporecc '"raz (KHIKOCTh) - KUAKOCTh". (OOOCHOBaHHE,
MIOCTPOCHHE U aHAJIN3 MaTeMaTH4ecKoi Moaenu. Habmogaemas CKopocTh peBpalieHust 1 00JacTu
npoTtekanus mpoiecca. [lytu naTeHCHDUKAIINN )1 pa3IMYHBIX PEXKHUMOB MpoIecca.

Karamutnueckuit mporecc. Onpenenenue, kiaccudukaiuys, TpuUMEpbl. [ eTeporeHHbIN
KaTaju3 Ha TBEpJIOoM KaTanuzatope. OO0CHOBaHUE, IOCTPOECHUE U aHAJIN3 MAaTEeMAaTUYECKON MOJeNn
Ha KaTaJUTHYECKON MOBEPXHOCTH U B TMOPUCTOM 3epHE KaTanmuzaropa. HaOmromaemas ckopocTh
npeBpalieHuss W o0lacTé TpoTekaHusi mporecca. CTemeHb HCMONb30BaHUS BHYTPEHHEU
noBepxHocTH. [lyTn MHTEeHCH(DHUKAIINH KAaTaTUTHYECKUX TPOIECCOB.

2.3. XMMHUYECKHUE PEAKTOPBHI.

OmpeneneHne W Ha3HAUYCHHE XUMHUYECKOTO peakTopa. PeakTopbl B XHUMHUYECKUX U
HEXHUMHUYECKAX OTPACISAX MPOMBIIIICHHOCTH. (O030p THIOB XUMHYECKHX pPEaKTOPOB, UX
CTPYKTYPHBIE 3JIEMEHTHI (peakiMOHHAs 30Ha, YCTPOMCTBA BBOJIa U BBIBOJIA, CMEIIICHHUS, Pa3/IeTICHUS
U pacripe/ieJIeHHsI IOTOKOB, TEINIO0OOMEHHBIE 3JIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SBJICHUS B HUX.

CucremaTuzanusi MpOLECCOB B XMMHUYECKOM pEaKTOpe IO MacmTaly HMX HpOTEKaHUS:
XUMHUYECKasi peakius, XMMUYECKUI MpoIiecc B AIEMEHTApHOM 00beMe, IIPOIECCHl B PEaKIIMOHHOM
JJIEMEHTE U B PEaKTOpe B LIEJIOM, - MX B3aUMOCBSI3b U HepapXuuecKasl CTpyKTypa MaTeMaTU4eCcKOM
MOJIETIH Tporiecca B peakTope. [Ipumephl mporeccoB B pa3InyHbIX BHAAX XUMUYECKUX PEAKTOPOB.

Knaccudukanus mporeccoB B peakTopax Mo pa3IuYHBIM MPU3HAKAM - BUJ XUMHUYECKOTO
npolecca, OpraHu3alus OTOKOB PEareHTOB (CXxema JIBUKEHUSI PETEHTOB YEPE3 peaKkTop, CTPYKTypa
MOTOKOB B PEAaKIMOHHOW 30HE), OpPTraHM3allvs TEIUIOBBIX TOTOKOB (TEIUIOBOM PEXHM, CXeMma
TEII000MEeHa), CTAIlMOHAPHOCTH TIpoIiecca.

O6ocHOBaHNE U MOCTPOCHHE MaTEMaTHYECKON MOJENH Mpolecca B peakTopax pazIuyHOro
TUNA KaK CUCTEMbl ypPaBHEHHH MAaTepHAbHOTO W TEIUIOBOTO OallaHCOB HAa OCHOBE JAHHBIX O
CTPYKType TOTOKa, XMUMHUYECKUX MPEBpAILICHUIX, SBICHHUIX MEpeHoca Tera W BellecTBa U HX
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B3auMoeiicTBun. CucreMatusanus U KiacCUpUKalusg MaTeMaTHYEeCKHX MOJEeil MpoleccoB B
peakTopax.

N3orepMuueckre mnporecchl B XUMHUYECKOM peakTope. BiusHHE CTPYKTYphl IOTOKa
(uneanbHOE CMEIIIEHUE U BBITECHEHHE ), CTAIIMOHAPHOCTH Tpoliecca (IPOTOYHBINA U MIEPUOTUICCKHII ),
napamMeTpoB M YCJIIOBHM MPOTEKAaHHS Ipoliecca (Temmeparypa, KOHIEHTpalus, JaBlIeHUuE, 00beM
PEaKIIMOHHOW 30HBI, BpEeMsi), BHUJIa XMMHUYECKOW peakiuu (MpocTas U CIOXKHAs, oOparumas u
HeoOpaTuMasi) U €€ TapaMeTpoB Ha MPOUIN KOHIICHTPAIMKA MU MOKa3aTeu Mpolecca B PEaKkTope
(cTerneHb MpeBpalIeHMs], BBIXOJ IPOAYKTa, CEIEKTUBHOCTH Mpolecca). OCHOBBI pacuera mporecca B
peakrope. ComnocraBieHne 3(pPEeKTUBHOCTH MPOLIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJEISIMU
UJCabHOTO CMEIIEHUS ¥ BHITECHEHHS.

HewuzotepMuueckue mnpouecchl B XUMHUECKHX peakTopax. OpraHuszaiys TEIIOBbIX MOTOKOB
U PEeKHMOB B XMMHUYECKUX peakTopax. PacmpeneneHue temmneparypbl, KOHUEHTpAIU U CTEIECHU
MPEBpAIICHHS B PEaKTOPE B PEXKUMAX HICATHHOTO CMEIICHUS U BBITECHEHUS, aqlabaTHIeCKOM U C
TermooOMeHoM. CBsi3b TeMIlEpaTypbl M CTEIEHH MPEBpalleHUs B aauadaTHYECKOM TpoIecce.
CorocTtaBieHue ¢ U30TEPMUYECKUM PEKUMOM. YHCIIO U YCTOWYUBOCTH CTAIIMOHAPHBIX PEKUMOB B
peakTopax UeanbHOr0 CMEIICHHUS.

2.4. IIpOMBILIJIEHHBIE XUMHYECKUE PEAKTOPHI.

Ha KOHKpeTHBIX MpuMepax MPeIMETHO PACCMATPHUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI IS
MPOBEJCHUS MPOLIECCOB TOMOTE€HHBIX, TE€TEPOTCHHBIX M KaTAIUTUYECKUX - THUIBl PEaKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEPUCTUKU U OCOOCHHOCTH PEKKUMA, 00JIaCTH UCTIOTB30BAHUSI.

Moayas 3.XuMu4eckoe Npou3BOACTBO, KAK XUMHKO-TeXHOJoruveckasi cucrema (XTC).

3.1. CtpykTypa 1 onucaHue XUMHKO-TEXHOJIOTHYECKON CUCTEMBI.

XUMHUYECKOE TPOU3BOJCTBO Kak XHUMHKO-TexHosorudeckas cucrema (XTC). Ilomstue
cucteMbl u XTC. CoctaB XTC: aneMeHThl, cBsi3U, ojcucteMbl. DnemeHTsl X TC, kmaccudukamnus
M0 BHWJY TNPOILECCOB W Ha3zHaueHHUIo. TexHojormyeckwe CBsi3u 3eMeHToB XTC (MOTOKM).
[TocnenoBarenbHas, NapajuiebHas, pPa3BETBICHHAs, IOCJIEI0BATENIbHO-00BoIHAs (Oaitnac),
oOpaTHast (pelMKII) TEXHOJIOTHUYECKUE CBs3U. X cXeMbl U Ha3HAUYCHHE.

Onucanue XTC. Bunel mozeneit XTC - onucatensHble U Tpaduueckue. OnucaTenbHble
MOJIETIN - XUMHUYECKas CXeMa U MaTeMaTtudeckast Mojielb. ['paduaeckue Monenu - pyHKIIMOHAIbHAS,
TEXHOJIOTHYECKasi, CTPYKTypHasi M Jpyrue (crmeruanbHbie) cxembl. HasHaueHue, mpuMeHEeHUE U
B3aUMOCBSI3b MO/JIETIEH.

3.2. Anamu3 XTC.

[TonsiTue, 3agaun u pe3ysbraTthl aHaiuza X TC - cocrostnue XTC, MaTepuanbHbIi U TETUIOBOU
OaslaHChI, TOKA3aTEIN XMMHUECKOT0 IPOU3BOCTBA.

CpoiictBa XTC kak cHUCTEMBI: B3aUMOCBSI3aHHOCTH PEXKHMOB JIIEMEHTOB, pa3IHyuue
ONTUMAJIBHOCTA JJEMEHTa OJUHOYHOTO M B CHCTEME, YCTOWYMBOCTh U CYIIECTBOBAaHHE
CTallMOHAPHBIX PEKUMOB U Jp.

MarepuanbHbIi U TETUIOBOM OaslaHCHl. MeTO/IMKa COCTaBICHHS M pacyeTa MaTepHAIbHBIX U
terutoBbix 6aancoB XTC u ee moacucrem. OcOOCHHOCTH pacdeTa OAIAHCOB B CXEMaX C PEIUKIIOM.
®opMbl TpeacTaBIeHHs 0anancoB (TabIUIIbI, TUarpaMMBbI | Ip. ).

MarepuanbHblid 0anaHC 1Ji1 MacCOOOMEHHBIX M PEaKIIMOHHBIX 3JIEMEHTOB. Vcmosnp3oBaHue
CTEXUOMETPUYECKUX, TEPMOJMHAMUYECKUX M  Mex(a3HbIX OaJaHCOBBIX  COOTHOUICHHH.
CrexnoMeTpruecKre COOTHOIICHUS M HMX Pa3HOBUAHOCTH. CTENeHb HMCIOJIb30BAaHUS CHIPHEBBIX

pecypcoB.
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OHTaNbIMIHBIN, SHEpreTuuecKui (10 MOIHOM PHEPTUN) U dKcepreTrueckuii 6anancel u KI1/1.
Hx conocraBneHue u ucnosb3zoBanue B aHanuze XTC.

3.3. Cunres XTC.

[Tonsitre u 3amaun cuHTe3a (moctpoenus) X TC. OcHoBHble 3Tanbl pazpadborku XTC. Ponb
MaTEMaTHYECKUX U 3BPUCTUUECKUX METOJIOB.

OcHoBHble KoHIenuuu TMpu cuHTe3e XTC: NOJHOE HCMOJIb30BAHUE CHIPEBBIX U
SHEPreTUYECKUX PECYPCOB, MUHUMH3ALUS OTXOA0B, ONTUMAJIBbHOE UCIOJIb30BaHUE annaparypsl. Mx
coJiep:KaHue U crocoObl peanuzanuu. KoMOuHNpOBaHHBIE TPOU3BOACTBA, COBMEIIEHHBIE TPOLIECCHI,
BTOPUYHBIE SHEPTETHUECKUE PECYPCHI, JHEPTOTEXHOIOTHYECKHE CUCTEMBI, nepecTpanBaeMbie XTC,
3aMKHYTHIE, MaJIOOTXOAHbBIE TIPOM3BOCTBA - UX MOHSITHS, OCOOCHHOCTH U PUMEHEHHE.

OmHOPOIHBIE TEXHOIOTUYECKUE CXEMBI: CHCTEMa PEKYIepaTUBHOIO TEINIOOOMEHa, CUCTEMA
pasfeneHuss MHOTOKOMIIOHEHTHOW CMecH, cuctemMa peakTopoB. OCHOBBI IIOCTPOEHMSI HX
ONTUMAaJIbHOU CTPYKTYPbI

Moayas 4. [IpoMbli/IeHHbIEe XUMHYECKHE POU3BOACTBA.

XUMUYECKUE MPOU3BOJCTBA PACCMATPUBAIOTCA NPEIMETHO KakK peaau3alus H3yYEHHBIX
TEOPETUYECKUX OCHOB XHMMHMKO-TeXHOsornueckux mnpoueccoB M XTC, koHUenuuid MOCTPOEHUs
BbicOKOd(p(dekTuBHON XTC. OCHOBHOM aKIEHT JenaeTcss Ha (U3UKO-XUMHUYECKHE OCHOBBI
KOHLIETIIIMHA TTOCTPOEHUSI TEXHOJIOTMYECKON CXEMBbI IPOU3BOACTBA U €ro nojacucrem. IIponsBoacTso
cepHoil kucinotel. IIpousBoacTBo ammuaka. IIpomsBoacTBo a3zoTHOW Kucnotel. IIpousBoacTBoO
CTHpOJIA.

Monayasb 5. CoBpeMeHHbIE TEHAEHIMHA B PA3BUTHN XUMHYECKON TEXHOJIOTMH.

Texyiiee cocTossHUE XUMHUYECKOM MPOMBIIUIEHHOCTH B MHUPE M TEHJEHUUU €€ pPa3BUTHSL.
[lepciekTUBHBIE MUCTOYHUKU CBHIpbs W 3Hepruu. Kiactepusanus XMMHUUECKONW HPOMBIIIIEHHOCTH.
CoBMmenieHHble porecchl. [ MOkue U nepecTpanBaeMble TEXHOJIOTHYECKUE cXxeMbl. HoBbIE XMMHKO-
TEXHOJIOTMYECKHE MPOLIECCH U CIIOCOOBI MOTyUYeHHs npoaykToB. HanoTexHonorus.

4. O0bem yueOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX gacax
O01mas Tpya10eMKOCTh INCHUILIHHBI 110 y4e0HOMY ILUIaHy 6,0 216
AYyIUTOPHBbIE 3aHATHUS: 0,56 20
Jlexumnm (Jlek) 0,22 8
JlaGopatopusie pabots (J1ab) 0,11 4
[paxruyeckue 3ansatus (I13) 0,22 8
CamocrositesibHas padora (CP): 5,19 187
BujJ KOHTPOJIAA: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«Cucrembl ynpapJjieHus XMMHKO-TeXHoJIorH4eckumu nponeccammn» (51.5.19)

1. Heab QucHMIIMHBI — JaTh 0a30BbIe 3HAHUSA 110 TEOPUU CHUCTEM YIIPABICHHUS XUMUKO-
texHonorudeckumu npoueccamu (CY XTII), npuBuTh HaBBIKK U yMeHHE aHanu3a cBoiicTB XTI kak
00BEKTOB YIIPaBICHUS U IPAKTUUECKOIO IPUMEHEHUSI TEXHUYECKUX CPEICTB yIPaBICHUS.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpaMMe 0akajaBpuara
HOJIKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- BIIQJICHUEM OCHOBHBIMU METO/aMH, CIIOCOOaMU M CpEICTBAMM IOJYUYCHMs, XpaHEHU,
nepepaboTKu HMH(OPMALMU, HaBbIKAMU PabOThl C KOMIIBIOTEPOM KakK CpPEICTBOM YIpaBIECHHUs
unpopmarueit (OITK-5).

3uamo:

- OCHOBHBIE TOHATHUS TEOPUM YIIPABIICHUS; CTATUUECKUE U TUHAMUYECKUE XapaKTEPUCTUKU
00BEKTOB ympaBieHHs; OcHOBHble BUAbI CAY u 3akoHbl peryinupoBaHus; TunoBele CAY B
XUMHUYECKON IMPOMBIIIJIEHHOCTH; METOJbl M CPEJICTBAa HM3MEPEHUS OCHOBHBIX TEXHOJOTMYECKUX
napameTpoB; ycToMunBOCTh CAY; OCHOBHbIC MOHATHS O HeMUMHEHHBIX CAY, penerHbIX cucTeMax,
JIOTUYECKHUX aJITOPUTMAaX yIpPaBICHUs, aJalTUBHBIX M ONTUMAJIBHBIX CUCTEMAX yIPaBICHMUS.

Ymemo:

- ONpeAensATb OCHOBHBIE CTATUYECKME WM JWHAMHUYECKHE XapaKTePUCTUKU OOBEKTOB
yIpaBJICHUS; BBIOMpATh PAllMOHAIBHYIO CHUCTEMY PETyJIUpPOBaHMS TEXHOJIOTHYECKOTO IMPOIEeCcCca;
olLieHUBaTh ycToitunBocTh CAY; BEIOMpATh KOHKPETHBIC THITBI TPHOOPOB 1t quarHocTHKU X TT1.

Bnaoemy:

- METoJlaMU TE€OpPUHM aBTOMATUYECKOTO PETYJIHMPOBAHMS, OpPraHM3allMM U pacuéra CHCTEM
ONTUMAJILHOTO YNPaBJIEHUS IPOLECCAMU XUMUYECKOH TEXHOJIOTUHU U NIepepabOTKU MOJIMMEPOB.

3. KpaTkoe coep:kaHue JMCHUILINHBI:

Moay.b 1. OCHOBHBIE IOHATHSA YIIPABJICHUS XMMHKO-TEXHOJOTHYeCKHUMH MPOLECCAMU.
3HaueHHe aBTOMATUYECKOIO YIPAaBICHUS Il Pa3BUTUS XUMUYECKOW MPOMBIILICHHOCTH.
OcoOeHHOCTH yNpaBiIeHUs] XUMUYECKUM NPEAIPUITHEM U XUMHUKO-TEXHOJIOTMUECKUM IMPOLIECCOM.
TexHNKO-PKOHOMHUYECKUI 3P (GEKT BHEOPEHUS aBTOMATH3MPOBAHHBIX CHCTEM ympaBieHus. Posb
CHUCTEM YIIpaBJIEHHUA B oOOecreueHuu O€30MacCHOCTH XUMHUYECKOrOo IPOU3BOJCTBA U OXpaHbI
oKkpyXxaromieil cpenbl. OCHOBHbIE TEPMUHBI U omnpenesneHus. Mepapxust ynpapieHusi. OCHOBHbIE
npuHLUIbl ynpasneHus. Knaccudpukanus cuctem ynpapnenus OyHkimonansHas cTpykrypa CAY.
[loka3aTenu kauecTBa yNnpaBJICHHUS.

Moayb 2. OCHOBBI TEOPUU ABTOMATHYECKOI0 YIIPABJIEHUS.

Marematuueckue monenu CAY. Jlunamnueckue xapakrepuctuku CAY. Mcnonb3oBaHue
orepaoHHOro ucuuciaeHus st ananuza CAY. Tunosele AuHaMuuyecKue 3BeHbs. BpemeHHble U
YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHbIE Pe00pa30BaHusl CTPYKTYPHBIX CXEM. Y CTOMYMBOCTD
nuHerHbIX CAY ¢ o0patHo# cBs3bi0. Kitaccudukarys 1 OCHOBHBIE CBOMCTBA OOBEKTOB YITPaBJICHUSI.
MeTtoasl ompeneneHus CBOMCTB OOBEKTOB ympaBieHHs. OCHOBHBIE 3aKOHBI PETyJIHPOBAHMS.
Perynstopbl Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX ceTedl. L{udpoBrie m pobOacTHBIE CHCTEMBI
ynpaBieHusi. BeiOop 3akoHa perynupoBaHus U ONpeaeNieHue ONTUMAIBHBIX TapaMeTPOB HACTPOUKH
MPOMBIIUICHHBIX PETYJISITOPOB.

Monayab 3. U3MepeHHe TEXHOJOTMYECKMX MAPAMETPOB XHMMKO-TEXHOJOTHYeCKOro
npoiuecca.
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locynmapcTBeHHast cucTeMa MPOMBINUICHHBIX TNPUOOPOB U CPEACTB aBTOMATH3AIUH.
OCHOBHBIE TEPMUHBI U ONpeaeseHUs METponoruu. Meroasl usmepenuil. Cpeactsa u3MepuTENbHOM
TEXHUKH, WX CTaTUYECKUE W JUHAMU4Yeckue cBoiicTBa. [lorpemHoctu wu3mepenuit. CrocoOsl
nepenaun wHGOpMAMK Ha pacctossHue. OpraHu3anust AUCTAHIMOHHON amarHoctukm XTTI.
M3mepenne OCHOBHBIX TEXHOJIOTHUECKHX TApaMeTpoOB: JJaBJIICHHS, TEMIIEpaTyphbl, pacxoaa H
KOJIMYECTBA, YPOBHS KUIKOCTH U CBHITYYHUX MATEPUATIOB, COCTaBa M (PU3UKO-XUMUYECKHX CBOWCTB
BEILECTB.

Moayasb 4. OCHOBbI NPOEKTHUPOBAHUSI ABTOMATHYECKUX CHCTEM YNPAaBJEeHUS] XUMHUKO-
TeXHOJOTH4eCKMMH NMPOoIecCaMM.

OcobGennoctu ynpasienus X TI1. PerynupoBanrue OCHOBHBIX TEXHOJIOTHUYECKHUX MapaMeTPOB:
pacxona, naBleHUs, Temmneparypbl, ypoBHs, PH. Texuuueckue cpeactBa CAY. OcHOBHBIE
Pa3HOBUIHOCTU YMPABJISIIOIINX YCTPOUCTB. THIIBI, XapaKTEPUCTUKU U PACUET HUCTIOTHUTEIBHBIX
MEXaHH3MOB U PEryaupyonmx opranoB. OgopmieHne MpOEKTHOTO 3a/laHus Ha aBTOMATH3AIUIO
TEXHOJIOTMYECKOro mnporiecca. BeiOop Touek M3MepeHus, KOHTPOJs, YIPABISEMbIX MMapaMETPOB U
YIPaBISIOMUX Bo3necTBUil. CTaHIapThl U YCIOBHBIE 0003HAYEHUS JII TEXHOJIOTHYECKUX CXEM.
OcHoBuble cBeaeHuss 00 ACY TII B xumudeckoit mpombinuieHHOCTH. [Ipumepsr ACY TII B
XUMUYECKON MPOMBINIIIEHHOCTH. OCHOBHBIE BBIBOABI MO Kypcy. COBpEMEHHBIE TEHICHLUUU B
passutuu CY XTII.

4. O0beM yueOHOH TUCHHIJIMHBI

Ob6beMm
Buabl yueOHoi1 padoThI B 3aueTHBIX B akanem.
CIMHUIIAX gacax

Oo6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 5,0 180
AyIuTOPHBIE 3aHITHS: 0,78 28
Jlextuu (JIek) 0,28 10
Jlaboparopusie padboTs (JIab) 0,22 8

[paxruyeckue 3ansatus (I13) 0,28 10
CamocrositesbHas padora (CP): 3,97 143
Bujx KOHTpOJIS: IK3aMeH 0,25 9
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4.4.2 JucuMnJIMHbI BApDMATHBHOM YacTH (00513aTe/IbHbIE TUCIHIJIHHbI)

AHHOTanus padoyeil NPpOorpaMmMbl JUCUUILIIHHBI
«OCcHOBBI I)KOHOMUKHM U ynpaBJienusi npoussoacrsom» (b1.B.O/1.1)

1. e AUCHUNIMHBI — TIOJYYCHHE CUCTEMBI 3HAHUN 00 SKOHOMHUYECKUX 3aKOHOMEPHOCTSIX
(YHKIIMOHUPOBAHUSL TPOMBINIJIEHHOTO MPOW3BOJCTBA B CHUCTEME HAIIMOHAJIBHONW HSKOHOMUKH,
0o0ydeHre S5KOHOMUYECKOMY MBIIIICHUIO U UCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUHN B MPaKTHYECKOU
JESATEIbHOCTH.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajaBppuara
JAOJIKeH:

Obnadoams crenyroMUMA KOMIETEHIIHSIMHU:

- CHOCOOHOCTBIO HCITOJIb30BaTh OCHOBBI SKOHOMHYECKHX 3HAHHWHA B pa3IMuHBIX chepax
xusneaestenbuoct (OK-3);

- CIIOCOOHOCTBHIO AHATM3UPOBATH TEXHUUECKYIO JIOKYMEHTAIIHIO, OAOUpaTh 000pyI0BaHUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (ITK-9).

3nams:

- OCHOBBI ’KOHOMUKH B Pa3INyUHbIX cepax )KU3HEeAEITeIbHOCTH;

- HOPMAaTUBHbIE TPABOBBIE AKTHI, PETIIAMEHTHPYIOLIUE AEATEIbHOCTD MPEIIPUITHS;

- METO/bI pa3pa0dOTKH ONEPATUBHBIX U MPOU3BOACTBEHHBIX IJIAHOB;

- METOJBI ¥ CIIOCOOBI OTUIATHI TPY/IA.

Ymems:

- COCTABJISITH 3asIBKHA HA 00OPYIOBaHUE;

- COCTaBIIATh OTYETHI MO BHIMOJHEHUIO TEXHUUECKUX 3a/IaHUN;

- COCTaBJIATh TEXHUYECKYIO TOKYMEHTALUIO;

- OpraHu30BaTh pabOTy KOJIIEKTHBA B YCIOBHSIX ACHCTBYIOLIETO MPOU3BOICTBA;

- TOTOBUTh HCXOJHBIC JaHHbIE i1 BbIOOpa M OOOCHOBAHMS HAYYHO-TEXHHUYECKUX U
OpraHU3allMOHHBIX PEIIEHNI HA OCHOBE 3KOHOMHUYECKOT0 aHAJIN3a;

- paspabarbiBaTh OINEPATHBHBIE TUIAaHBI PabOT TEPBUYHBIX MPOU3BOJICTBEHHBIX
MIOAPAa3/ICIICHAMN.

Braoems:

- METOJIaMU U HTHCTPYMEHTAMH MPOBEJICHUSI YKOHOMUYECKOTO aHaIN3a 3aTpaT U pe3yJIbTaTOB
NeSATeTLHOCTH MPOU3BOJICTBEHHBIX TOIpa3/ICTICHU;

- HMHCTPYMEHTAaMH IIJJAHUPOBAHUS U BBINOJHEHHUS MEPONPHUATHI 1O IMPOU3BOJACTBY
IIPOTyKIINH;

- OCHOBaMH SKOHOMHYECKUX 3HAHUI B pa3NUYHbBIX c(hepax KU3HEACITEIbHOCTH.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

Moay.nb 1. BBenenne. OCHOBBI PHIHOYHOM IKOHOMHKH

1.1 Sxonomuueckue nompedbnocmu, 6aaza u pecypcol. IKOHOMUYECKUE CUCHEMbL U UX
cyuinocmp. OOIIECTBEHHOE MPOU3BOJICTBO M IKOHOMHYECKHE OTHOMIeHUs. [Ipon3BOACTBEHHBIC
BO3MOKHOCTH OOIIECTBa U SKOHOMUYECKHI BbIOOp. KpuBas mpom3BOJICTBEHHBIX BO3MOMXHOCTEH.
3akoH yObIBaromel mpeaeabHON MOJe3HOCTUM. TUTTBI 1 MOJCIH SKOHOMUYECKUX CUCTEM. DJIIEMEHT
SKOHOMMYECKOH cuctembl. TpaaunnonHas skoHoMmHuYeckas cuctema. CoOCTBEHHOCTh: (POpPMBI U
MyTH UX IPEOOPa30OBAHMSI.

1.2 Poinounwiit mexanuzm cnpoca u npeonoxcenun. CoeepuieHnas u HecoeepuieHHAsA
KoHKypenyuu. ToBapHBIN (PRIHOYHBIN) TUT OOIIECTBEHHOTO MPou3BoACTBA. CyIIHOCTh U YCIOBHUS
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BO3HUKHOBEHUS PbIHKA. BUBI PHIHKOB U UX CTpyKTypa. DyHKIMU pbiHKA. ToBap U ero cBoicTBa.
Crnpoc u mpennokeHue Ha pbiHKe. [loHSITHE «BIACTUYHOCTB». ODIACTHYHOCTH COpoca U
IPEJIOKEHMS, ToueuHast U 1yrosasi. CoBepIlIeHHas U HECOBEPLIEHHAs] KOHKYPEHIUU. MoHomonus.
Maxkcumuzanus npuobUTH MOHOTIONMUCTOM. OIUTOMONHS.

1.3 Illonamue nayuonanbHOli IKOHOMUKU, OCHOBHbIE MAKPOIKOHOMUYECKUE NOKA3AMEIU.
[ToHATHS COBOKYITHOTO CIIpOCa M COBOKYITHOTO MPEUIOKEHUs, (aKTOPHI, BIMAIONME Ha MX
n3MmeHeHus. [lotpebnenus u coepexenns. DKOHOMUIECKUN Kpyroooopot. [IpousBoacTBo, 0OMEH u
pacnpenenenue. [lorpebnenue, coepexeHre, ”HBECTUIIMN TOBAPOB U YCIYT.

1.4 @unancoean cucmema u Qunancosas nonumuxa ooéugecmea. 1'ocynapCTBEHHBINA
OIOKeT M roCyJapCTBEHHBIN nonr. Hamoru u HajmoroBas cucteMa.

Monayab 2. JkoHOMHYeCKHEe OCHOBBI YIIPaBJIeHHUs MPOU3BOJACTBOM

2.1 Ilpeonpusamue Kaxk cyOveKm pPbIHOUHO20 XO03AUCHIEA. DKOHOMHYECKHUE 3aKOHBI U
0COOEHHOCTH X MPOSIBICHUS Ha MPeANpuaTuu. Ponb crieruanicTa XuMHU4ecKOi IpOMBIIIITICHHOCTH.
[Ipennpusitie B cuUCTeMe pPBHIHOYHOM 5SKOHOMHUKH. llpeampusitue — Kak CyOBEKT M OOBEKT
OPEeIIPUHUMATEIBCKON  AESITENbHOCTH.  3aKkOHOJaTenbHass  0aza  MpeAnpUHUMATENIbCKON
nesTeNlbHOCTH. HopMaTHBHO-TIpaBOBBIE aKThl, PETIAMEHTHUPYIOIIUE AEATEIbHOCTh MPEIIPHUSITHS.
OpranuzaloOHHO-TIPaBOBbIE (POPMBI MPEIPUHUMATENHCKON ASSITEILHOCTA U KPUTEPHH UX BBIOODA.
®opmbl COOCTBEHHOCTH. BHEITHSS M BHYTPEHHSIS cpefia PEATNPUSTHSI.

2.2 Mamepuanvho-mexnuueckasa 6aza npouzeoocmea. CuipbeBas U  TOIUTUBHO-
PHepreTuueckass 0a3a  XMMHMYECKMX  HpOM3BOACTB.  [Ipom3BojacTBeHHass mporpamMma H
IPOM3BOJICTBEHHAsT MOIIHOCTH MpeanpusaTus. KauecTBO M KOHKYPEHTOCIIOCOOHOCTH MPOIYKIIHH.
DKoHOMHYECKOEe 000CHOBAaHME BBIOOpaA ChIpbsl U TOIUIMBA. PecypcocOepexenne. AnbTepHaTUBHBIE
MCTOYHUK CBIpbS U 3Hepruu. OpraHu3zanus CKIaJcKoro Xo3siicTaa.

2.3 Mamepuansno-mexuuyeckue pecypcol npeonpusamus. OCHOBHbIE TPOU3BOJCTBEHHbBIE
(bOHIIbI XMMUUYECKUX MPEANPUATHI: MoHTHE, Kilaccudukanus u cTpykrypa. [lonarue u ctpykrypa
OCHOBHBIX cpeAcTB. OIleHKa OCHOBHBIX CpeACTB. MeTOIbI OlIeHKH OCHOBHBIX (poHI0B. [lokazaTenu
UCIIONIb30BaHMUsI OCHOBHBIX MPOU3BOJICTBEHHBIX (hOHA0B. VI3HOC M aMOpTH3alisi OCHOBHBIX (DOHIOB.
Onenka 3(ppeKTUBHOCTH NCTIOTIH30BAHNS OCHOBHBIX IIPOU3BOICTBEHHBIX (DOHI0B. BOoCTipon3BOICTBO
OCHOBHBIX cpeacTB. OOOpPOTHBIE CPEACTBA MPEANIPUATHS: TIOHATHE, COCTAB U CTPyKTypa. McTrounuku
dbopmupoBanust 000pOTHBIX cpeacTB. OO0opaurBaeMoCTh OOOPOTHBIX CpeACTB. MarepuaiabHbIe
3anackl Ha npeanpusTu. OnpeneneHue noTpedGHOCTH B 000POTHBIX CPEACTBAX.

2.4 Tpyooevie pecypcot npeonpusmus. IlepcoHan NMPeANPUATUS U €T0 CTPYKTypa. OCHOBBI
OpraHM3alyi TpyJa Ha NpeAnpusTuu. DPGEeKTUBHOCTh HCIOJIB30BaHUS MepcoHala U pabouero
BpemeHH. [IpomsBoautensHOCTh TpyAa M omiuata Tpyaa. Opranuzanus 3apaOOTHOM IJIaThl Ha
npennpusitud. CoctaB M CTPYKTypa  IPOMBIIUICHHO-TIPOU3BOACTBEHHOTO  IEpPCOHAaa.
[Tpon3BOAUTENBHOCTh TPYJA: MOHSATHE, MOKAa3aTeldN W METOAbl u3MepeHus. VHauBuayanbHas U
00111eCTBEHHAs POU3BOAUTEIBHOCTD TPy 1a. Pe3epBbl U (haKTOPHI MOBBILICHUS IPOU3BOAUTEIHHOCTH
TpyZaa. @opMbl, CUCTEMBI U pa3Mep OILIAThl TPyAa Ha MPEIIPUITHH.

Moayab 3. TeXHHKO-IKOHOMUYECKUI aHAIHN3 HHKEHEPHBIX pelleHunii

3.1 Hdoxoowvt u pacxoovt na npou3eo0cmeo, u peanuzayui) nPoOyKUUU NPeOnpuAmuUsl.
W3nepxku TpOM3BOACTBA MPOAYKIMU  (CeOECTOMMOCTh), TPHUOBLUIb, PEHTA0CTBLHOCTh H
neHooOpazoBanue. [lonsTue 3aTpaThl Ha MPOM3BOACTBO M  pealM3aliio  MNPOAYKLIUU
(cebecTouMocTb). Buapl 1 3Hauenue knaccudukanmu 3arpat. CTpyKTypa 3aTpaT Ha IPOU3BOACTBO U
peanuzanuio npoaykuuu. OcOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJICTBO U PEATH3AINIO TPOIYKIHH
B KOMIUIEKCHBIX NPOU3BOACTBAaX. OCHOBHBIE ITyTH CHMKEHUS 3aTpaT Ha MIPOU3BOJCTBO IPOAYKIIMH.

68



Hoxonsl mpeanpuatus. [loHaTHe npuOBUIM W J0XOJ4a TNPEIUPHUATHS, METOJbl MX pacyera.
PentabenpHOCTB, €€ BHIBI M METONBI pacyeTa. [lyTH MOBBIIICHUS PHOBUIA M PEHTa0SIFHOCTH Ha
NPENPUATHSIX.

3.2 Ilenoobpazosanue u uenosaa nonumuxa. lleHa Ha TPOAYKUUIO W TPUHIUIIBI
nieHooOpazoBanusi. Buner neH. CTpyKTypa LEHBI, cUCTeMa IieH. B3amMOCBS3M 1IeH M H3JEpIKeK.
LenoBas nonutuka. PazpaboTka 11eHOBOI1 cTpaTeruu.

3.3 Dunancoseo-Kpeoumnvie OMHOUIEHUA RPEONPUAMUIL U CUCHEMA HATI02000710M4CEHUS.
[TonsiTue, coctaB u cTpyKTypa ¢puHaHcoB npeanpuaTus. CymHoCTb, QYHKIMN U 3a1a4u (PUHAHCOB
npeanpusatis. CoOCTBEHHBIE M 3aeMHBIE (PMHAHCOBBIC pecypchl. bamaHc DOXOIOB M PacxomoB.
HamoroBass momutuka. IlpuHnmmsl HajmorooOmoxkeHus. Hamorm u roiaTexu, yCTaHOBJIGHHBIC
3aKOHO/IaTEIILCTBOM: BH/IbI, CTABKH, 00BEKTHI HATIOT000I0KEHHSI 1 CPOKH YIUIATHI HAJIOTa B OIOKET.

4. O0beM yueOHOH TUCIIHIJIMHBI

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,22 8
Jlexuu (Jlek) 0,11 4
Jla6opaTtopusie padoTs (JIad) - -
[Tpaktuueckue 3ausatus (I13) 0,11 4
CamocronTesnnnasi padora (CP): 2,53 91
Buja koHTpOJISI: IK3aMeH 0,25 9

69



AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«IIpaBoBenenue» (b1.B.0/1.2)

1. Heab AMCHUNINHBI —

®  OBJIAJICHHE OCHOBAaMH ITPABOBBIX 3HAHUI;

e  (opmupoBaHUE MPABOBOM KyJIbTYPhl aKTUBHOT'O, 3aKOHOIIOCIIYIIIHOTO I'pak/1aHNHA.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajaBppuara
HOJIKeH:

Obnadoams crenyroMUMA KOMIETEHIIHSIMHU:

- CIIOCOOHOCTHIO HCIONB30BAaTh OCHOBBI MPABOBBIX 3HAHUW B pa3NUYHBIX cdepax
nesitenbaocTH (OK-4);

TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO HHPOPMALIMIO, OTEUECTBEHHBIN U 3apyOeKHBIN
ombIT 1o Tematuke uccienoBanus (ITK-20).

3namo:

- OCHOBBI POCCHUHCKON MpPaBOBOW CHUCTEMBbI U POCCUUCKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opraHu3anui ¥  (QYHKIUOHHUPOBAHHUA CYACOHBIX W HHBIX [PABONPUMEHUTENbHBIX U
MIPaBOOXPAHUTENbHBIX OPTaHOB;

- MPaBOBBIEC U HPABCTBEHHO-3TUYECKUE HOPMBI B chepe MpodeccruoHalbHOM eSTeNbHOCTH;

- TIPaBOBBIC HOPMBI, PETYJHUPYIOUIME OTHOIICHHWE YeJIOBEKa K YEJIOBEKYy, OOIIECTBY,
OKpYKaroIleu Cpee;

- IpaBa U 00513aHHOCTH I'PAXKIAHUHA;

- OCHOBBI TPYZOBOI'0 3aKOHOAATEIIbCTBA;

- OCHOBAMHM XO35IICTBEHHOI'O [IpaBa,

- IPaBOBBIE ACHEKTHI MPO(PECCUOHANBHOM 1eATEeIHHOCTH.

Ymemy:

- MCHOJIb30BaTh 3THUYECKUE U IPABOBBIE HOPMBI, PErYJUPYIOIIME OTHOIICHUE YEIOBEKa K
YeJ0BeKy, O0IIECTBY, OKPYXKAIOIIeH cpefie, HCTIONb30BaTh MpaBa U CBOOOIbI YENIOBEKA U FPayKIaHUHA
npu pa3paboTKe COIMATbHBIX IPOCKTOB;

- HCIMOJb30BaTh M COCTABJIATH HOPMATHUBHBIE M INPABOBBIE JOKYMEHTBI, OTHOCAILIUECS K
npopeCCHOHATBLHON JeSITeILHOCTH, TMPEANPUHAMATh HEOOXOIUMBIE MEPhl K BOCCTAaHOBJICHHUIO
HapyLIEHHbIX [IPaB;

- peanu3oBbIBaTh IpaBa W CBOOOJBI 4YeNOBEKAa M TpaxkJaHWHA B PA3NIUYHBIX cdepax
KU3HEIESTEIIbHOCTH;

- 1aBaTh HPABCTBEHHYIO OLIEHKY KOPPYILHUOHHBIM MPOSBICHUSIM.

Bnaoems:

- IOJTYYCHHBIMHU NTPABOBBIMH 3HAHUAMH B IPO(PECCUOHATBHOM U MHBIX Chepax AesTeIIbHOCTH.

3. KpaTkoe coagepskanue TUCHUILINHBI:

[Tonstre u nmpusHaku rocynapcrsa. @opmsl rocynapersa. @yHknuu rocynapersa. [lonstue
U Npu3Haku npasa. OCHOBHbIE IPABOBBIE CUCTEMbI COBpeMEHHOCTHU. [IoHATHE 1 BUABI HCTOUHUKOB
npaBa. OnpeneneHne 3aK0Ha U MOJI3aKOHHBIX aKTOB. J[efiCTBME HOPMATHBHBIX IPABOBBIX AKTOB BO
BpeMenu. OOpaTHasi cuia 3akoHa. [loHSATHE TpaBOBBIX HOPM, WX CTpykTypa. Cucrema mpasa.
YacTtHoe u myOnuaHoe paBo. MaTepualibHOE | IporieccyalibHOe MpaBo. [I[paBooTHOIICHHE: 0OBEKT,
cyOBeKT U cofiepxkaHue npaBooTHoueHui. FOpuauueckue GpaxThl.

Konctutynus — ocHoBHO# 3akoH Poccuiickoit @enepanuu. denepatuBHoe ycTpoicTBo PO.
Cucrema rocy1apCTBEHHbIX OpPraHOB M NMpUHLMI paszeneHus Binacteil B PD. IlonsaTue rpaxxnaHcTsa.
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[Tpu3Hanue, cobmofeHNe, 3alUTa PaBHBIX MPaB JKEHIIWH U MY>KYMH KaK OCHOBHas OOS3aHHOCTb
rocyaapcTBa.

[lonaTue u mpeaMeT aAMUHUCTPATHBHOTO mpaBa. O0mas xapakrepuctuka Konexca P 06
aIMUHHMCTPATUBHBIX IIPABOHAPYLIEHUSAX. AJMHUHUCTPATUBHBIE IIPAaBOHAPYILEHUS: IOHATHE U
npu3HaKu. AJIMUHHUCTPATUBHAsI OTBETCTBEHHOCTh: MOHATHE U NMpUHUMIBL. [loHATHE, MpU3HAKU U
BUJIbl IMUHUCTPATUBHBIX HAKa3aHUM.

[TonsTe M IpeAMET yroJI0BHOTO IIPaBa. YTOJOBHAsI OTBETCTBEHHOCTD: IIOHATHE, OCHOBAHUE
BO3HUKHOBeHUs. [IoHATHE IpecTyIUIeHNs: TPU3HAKK, CTpyKTypa. CocTtas npectyrienus. Coyyactue
B npectymuieHnH. OOCTOATENbCTBA, UCKIIIOYAIOIINE NIPECTYHOCTD AesHus. [lonsaTue, nemu u BUbI
HaKa3aHWW. YTOJIOBHAs OTBETCTBEHHOCTH 33 COBEPIIEHHUE NPECTYIJICHUM. YCIOBHOE OCYXICHHE,
0CBOOOXKJICHHE OT YrOJIOBHOW OTBETCTBEHHOCTH. IIpeamer u 00BEKT KpUMHHATUCTUKU. MeToabl u
3aJa4d KpUMHHATUCTUKU. [loHsATHE KpuUMHHAIMCTHUYeCKOH wuueHTH(ukanuu. OOBEKTHl M BHIBI
KPUMHMHAIUCTHUECKON uaeHTHQuKanmu. KpumuHamuctuyeckas TexHUKa. KpuMmuHanucTHueckas
TaKTHKA.

DKOJIOTHYECKOE MPaBO: MOHITHE, IPEAMET METOJ U UCTOYHUKHU 3KOJoru4eckoro npasa PO.
[TonsaTHe, BUABI M CTPYKTypa D5SKOJOTMYECKMX IPAaBOHAPYILICHHUH, OTBETCTBEHHOCTh 3a MX
COBEPULICHHUE.

[Tonatue wuHpopmarmu. OTBETCTBEHHOCTh 3a HApyIICHUE 3aKOHOJATENbCTBA O 3alUTE
uHpopmauuu. ['ocynapcTBeHHass TaiiHA: TOHATHE, 3alllUTa, [PaBOBOE  peEryJIUpOBaHHE
roCyJIapCTBEHHOH, City>keOHOM 1 nHoM mHpopmanuu. Konpunenuuansuas naopmarus: moHaTue,
BUJIBI U 3aIIMTA. 3alUTa IEPCOHAIBHBIX TaHHBIX TPakIaHUHA.

[lonsTvie, mpenMer W METOJ TpaxJaHCKoro mnpasa. [loHsATHE Tpa)kIaHCKOTO
IPABOOTHOLIEHMUS, ero  crneuuduxka. CtpykTypa  TpaXAaHCKOTO  IPABOOTHOLICHHUS.
[IpaBoaeecniocOOHOCTh CYOBEKTOB TPaKIaHCKOTO TMPABOOTHONICHHS. ['pakmaaHe Kak CyOBEKTHI
rpaxJaHckoro mnpasa. Pusnyeckue M IOPUIMYECKHE JIMIA: MOHATUE, MPU3HAKY, KIacCU(UKALMSL.
IOpunuueckue ¢axtel. [IpaBo coOctBeHHOCTH. [loHSATHE aBTOpCKOrO MpaBa. IloHATHE MATEHTHOTO
npaBa. Ilonstne wuHTennekTyanbHol cobctBeHHOCTH (MC) W MCKIIOUMTENBHOIO  IpaBa.
Knaccudukanus MC. Cucrema npaBoBoil 0XpaHbl HHTEIUIEKTYIbHOM COOCTBEHHOCTH, aBTOPCKUX U
IATEHTHBIX 1PaB.

[TonsiTvie XO3sIMICTBEHHOrO (MpeANpPUHUMATENbCKOro) mpasa. I[IpenMer Xo03s4HCTBEHHOTrO
(mpeAnpuHUMATENIBCKOI0) IpaBa, NIpPU3HAKU, METOJbl IMPaBOBOro perynupoBanus. Illonstue
XO35MCTBEHHOW U MPEAIPUHUMATENBCKON JESITEIBHOCTH.

[IpaBoBOE perynMpoBaHHE CEMEHHBIX OTHONIEHWW. 3aKiIOYeHHWE W TpeKpalieHue Opaka.
[IpaBa u 00s13aHHOCTH pOaUTENCH U AeTeil. ATUMEHTHI. @OpPMBI BOCTTUTAHUS ACTEH, OCTaBIITUXCS 0€3
MIOTICUEHUS POJUTENIEH.

[Ipenmer 1 MeTox TpyAOBOrO NpaBa. TpyaoBOH NOrOBOp: MOHITHE, CTOPOHBI, CONEP/KAHUE.
Pabouee Bpems. Bpems orasixa. Tpynossie criopsl. JuciumiuHa Tpyaa.

Ilonsatne u wucroku koppynuuu. HopmaruBHOe omnpeneneHue koppynuuu. IIpuunnsl
pacmpoctpaneHust Koppynuuu. Hakazyemple W HeHakazyemble (opmbl Koppyniuu. CKpBITBIE
(matentHBIE) QopMBl KOoppynuuu. DopMBI KOPPYHMIUH-TIpECTYIICHUs. DPOpMBI  KOPPYIIIHH-
npoctynka. @dopmel nonuTHueckoil koppynuuu. HopmaTuBHBIE IIpaBOBblE aKThl B cdepe
npotuBosielicTBusl  koppyniuu.  DenepanpHbiii  3akoH ot 25.12.2008 Ne 273-®3 «O
IIPOTUBOAEHCTBUN KOPPYIILIUNY.
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4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIx B akanmem.
CIMHUTIAX gacax
Oo6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,22 8
Jlexumnm (Jlek) 0,11 4
JlaGopatopusie pabots (J1ab) - -
[Ipaktuueckue 3anstus (113) 0,11 4
CamocronitesnsHasi padora (CP): 2,67 96
Buja koHTpossi: 3auer 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«Teopusi BeposiTHOCTell 1 MaTeMaTU4eckas cratuctuka» (b1.B.0O/1.3)
1. Heab AMCHUIIMHBI — (HOPMHPOBAHHE y CTYICHTOB CHUCTEMBI OCHOBHBIX TOHSTHUH,
WCIIOJIb3YEMBIX I MOCTPOEHUS BAXKHEUIIIMX MAaTEMATHUYECKUX MOJEIEH, U YMEHUS UCIIOJIb30BaTh
MaTeMaTUYECKUE METOIbI JJIsl OMMMCAHUS PA3JIMYHBIX MPOLIECCOB.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajappuara
JAOJIKeH:
Obnadoams crenyroMUMA KOMIETEHIIHSIMHU:

- CIOCOOHOCTBIO TIJIAHUPOBATh W TMPOBOJAUTH (PU3MUECKHE U XUMHUYECKHUE SKCIICPUMEHTHI,
MIPOBOJIUTHE 00pabOTKY WX Ppe3yJbTaTOB U OIEHWBATh TMOTPEIIHOCTH, BBIABUTATh THIOTE3BI H
YCTAHABJIWBATH TPAHULBl MX NPUMEHEHUS, MPUMEHATh METOJbl MaTEMAaTHYEeCKOro aHalu3a Hu
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO ucciaenoBanus (ITK-16).

3name:

- OCHOBBI TEOPHUH BEPOSTHOCTEW U MATEMATUUYECKON CTATUCTUKMU;

- MaTEeMaTUYECKUE TEOPUU W METOJBI, JICXKAIIHE B OCHOBE MOCTPOCHUS MATEMATHUYECKUX
MOJEJTICH;

- OCHOBBI IPUMEHEHUSI MAaTEMAaTUYECKUX MOJICIICH U METOOB.

Ymems:

- BBIOMpATh MaTeMaTHYECKUE METO/IbI, TPUTOIHBIE JIJIsl pEIIeHUS] KOHKPETHOMW 3a/1auH;

- WCIIOJIb30BAaTh MaTEMaTUYECKUE TMOHATHUS, METOABl U MOJEIH JUISl ONMHCAHMS Pa3iIMYHbIX
IIPOLIECCOB;

- BBISIBIIAITH MATEMATHYECKNE 3aKOHOMEPHOCTH, JIEJKAIINE B OCHOBE KOHKPETHBIX IPOLIECCOB;

- HCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTHYECKONW 0OPaOOTKHU TaHHBIX;

- IPUMEHATh MATEMAaTUYECKUE 3HAHUS HA MEKAUCLUIIIIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMM (YHIAMEHTAJIBHBIX MATEMaTHYECKUX TEOPUH M HABBIKAMH HCIOJIb30BAHUS
MaTEMaTHYECKOT0 annapara;

- METOJJaMH CTaTUCTHYECKOW 00pabOTKN HHPOPMALIUH.

3. KpaTkoe coep:kanue AUCHUILINHBI:

Teopusi BeposiTHocTeil. CiryyaliHble BeJIMYMHBI M MX 3aKOHBI pacnpenaeeHus.

[Ipeamer Teopun BepositHOocTel. CiywaitHbie coOBITHS. [IpOTHBOMOIOXKHBIE COOBITHSA.
He3zaBucumslie coObiTusi. OTHOCUTENBHAS YacToTa. Kiaccuyeckoe U reoMeTpudeckoe onpesecHue
BEPOATHOCTH. OJIEMEHTApHAasi TEOpPUS BEPOATHOCTEH. MeToabl BBIUMCIEHHS BEPOSTHOCTEM.
[IpocTpancTBO 3meMeHTapHBIX coObITHI. Kiaccuueckoe ompeaeneHue BeposATHOCTH. AureOpa
COOBITHI: TEOpEeMBl O BEPOSITHOCTH CYMMBI COOBITHH, MPOTHBOIOJOXKHBIX COOBITHH, CyMMa
BEPOSITHOCTE HECOBMECTHBIX COOBITHH, OOpa3yIOUIMX TMOJHYI0 TpymHiy. AKCHOMaTHYECKOE
ornpezeneHue BeposATHOCTU. CTaTUCTUUECKOE ONpEESIEHUE BEPOSTHOCTU. Y CIIOBHAsI BEPOATHOCTb.
TeopeMbl © BEpOSATHOCTH TPOU3BEJIEHHUS 3aBUCUMBIX UM HE3aBUCUMBIX coObITHH. IlonHas
BepoATHOCTH. [loBTOpHBIE UcbITaHusA. Popmyna bepryiu. JlokanbHass U UHTETpalibHAsT TEOPEMBI
Myaspa-Jlamtaca. @opmyna Ilyaccona.

[TonsTre ciy4aiiHON BeIUYMHBL. J[MCKPETHBIE U HENPEPBIBHBIE CIIy4YaiiHbIE BEINYMHBI. 3aKOH
pacnpeneseHus ciay4yaiiHoi BennunHbl. OYHKINS pacpeeieHus, ee CBOHCTBa, Tpaduk. [InoTHOCTH
pacmpeneseHnss HEeNpephIBHOM Cy4aiiHOW BeIMYMHBI (IUIOTHOCTH BeposTHOCTH). Dopmyna s
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BEPOATHOCTH TOMAIaHUsl HEMPEPHIBHON CIIy4aiiHON BENWYMHBI B JAHHBIH HHTEPBAJ, BHIPAKEHHBIN
4yepe3 MIOTHOCTh BEPOSATHOCTU, TEOMETPUIECKHI CMBICT popMyIbl. BuHOMMANBEHOE pacnpeaeneHue,
pacnpenenenue Ilyaccona, paBHOMEpHOE pacmpeielicHHe, HOPMaIbHOE pachpeselieHue,
AKCIIOHEHIIMATBFHOE paclpeiesieHuE.

MaremaTuyeckas CTaTUCTHKA.

[Ipenmer maTemarmdeckoil craTucTUkd. OCHOBHBIC 3a/1a4d MAaTEMATHYCCKOW CTATUCTHKH.
Bri6opounsiii Meroa. CraTucTHYeckoe omnucanue. BpiOopku. ['mcrorpaMMa WM TOJMTOH YacToOT.
Craructuueckas (SMmupudeckas) GyHKIHS pacrpeaeseHus. BeiOOpoUHbIle XapaKTepUCTUKH U UX
pacnpenenenus. CocrosiTenbHble, 3 (HEeKTUBHBIE CMEIIEHHbIE K HECMEIIEHHbIE OIICHKHU ITapaMeTpOB.
CratucTuueckoe cpeiHee, CTaTUCTHYECKasl AUCTIEPCUS U CTaTUCTHUYECKOE CPEeHEe KBaapaTUIHOE
KaK TOYEYHbIE OLIEHKH HEHU3BECTHBIX: MaTeMAaTHUYECKOTO OXHUIAHHs, UCIEPCUU, CPEIHEro
KBaIpAaTHYHOTO  OTKJIOHEHUsS. JlOBepUTENbHbIE WHTEPBABI M  WHTEPBAIBHBIC  OILICHKH.
JloBepuTENbHBIE OIEHKA HEW3BECTHOW BEPOATHOCTH MO OONbIIMM BbIOOpKaM. [loBepuTenbHas
OIICHKAa MAaTEeMaTHUYEeCKOTOo OXKWIAHWS IPU HEW3BECTHOW nucriepcud. JloBepuTenbHas OIEHKA
CpeIHEro KBaJpaTHYHOTO OTKJIOHEHHs. ToduHble BbIOOpOYHBIC pacrpenenenus: CrprogeHta (t-
pacnpenencune), ®umepa-Cruenexopa (F-pacnpenenenue), Ilmpcona  (x>-pacrpesieieHue).
[TpoBepka cTaTUCTUYECKUX TUIIOTE3. MaTeMaTHueCKUe METOIbI MPOBEPKU CTATUCTHUECKUX TUIIOTES.
DneMEHTBI TEOPHH KOPPEISAIUH.

4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
CIMHUIIAX gacax
Oo6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 3,0 108
AyIuTOPHBIE 3aHITHS: 0,33 12
Jlexuu (Jlek) 0,11 4
Jla6opaTtopusie padoTs (JIad) - -
[paxruyeckue 3ansatus (I13) 0,22 8
CamocronTesnnsHasi padora (CP): 2,56 92
Buna konTpoJIs: 3auer 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«JlomotHUTEIbHBIE TJIaBbl opranudeckoii xumum» (b1.B.0/1.4)

1. lleab AMCUMIVIMHBI — TIPUOOpPETEHUE CTYACHTAMU 3HAHUN O CTPOCHHHM OPTaHMYECKHX
COEIMHEHUI, OCHOBHBIX XUMHUYECKUX CBOMCTBAX Pa3IMUHbIX KJIACCOB OPraHUYECKUX COCIMHEHUN U
METO/aX WX MOJYyYEHHUsI, KaK IPOMBIIUICHHBIX, TaK U JJA0OPaTOPHBIX.

2. B pe3yabTare n3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JTOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MpPOBOAUTHE OOpPabOTKYy WX pe3ylbTaTOB W OIEHUBATh IOTPEIIHOCTH, BBIIBUTAaTh THUIOTE3bI
YCTaHABIIMBATh TPAHULBI UX MNPUMEHEHHUs, NMPUMEHATh METOAbl MATEeMaTHYECKOTO aHalu3a M
MO/JICIMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (ITK-16);

- TOTOBHOCTBIO HCIIOJb30BATh 3HAHUS CBOMCTB XMUMHUYECKUX 3JIEMEHTOB, COCAUHEHUU U
MaTepuaJioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTHIO H3y4aTh HAyYHO-TEXHMUYECKYI0 HWH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3nams:

- TEOPETHYECKHE OCHOBBI CTPOEHHUS M CBOWCTB pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHU;

- CIocOOBl TONYYeHUS M XUMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHUYECKUX
COCIMHECHM;

- OCHOBHBIE MEXaHU3MbI TPOTEKAHUSI OPTAHUYECKUX PEAKIIUN.

Ymemy:

- NIPUMEHATHh TEOPETUYECKHE 3HAHUS I CUHTE3a OPraHMYECKUX COCAMHEHUH pa3IMYHBIX
KJIaCCOB;

- AaHAJIM3UPOBATH U MPEJCKA3BIBATh PEAKLIIMOHHBIE CBOMCTBA OPraHUYECKUX COECIMHEHUN;

- COCTaBIIATh CXEMbI CUHTE3a OPraHUYECKUX COCAMHEHUH, 3aJaHHOTO CTPOCHHUS.

Braoems:

- OCHOBaMH HOMEHKJIATYPbI U KJIacCU(PHUKAIIMI OPraHUIECKUX COCTMHEHU;

- OCHOBHBIMHU TE€OPETUUYECKUMHU TPEJICTABICHUSIMHU B OPTaHUYECKON XUMHUH;

- HaBBIKAMH 00OCHOBAHHUS PAIIIOHATBHBIX CIIOCOOOB IMOTYYCHHSI OPraHUICCKIX BEIICCTB.

3. KpaTkoe coaep:kanue TUCHUILINHBI

l'anoreHnonpons3BOgHEIE. Knaccudukanms. Howmenxkmnarypa. Ankui- u
aJUTMIIrajioreHu ibl.apoMaTuyeckue ranorenuasl. Mzomepus. Homenknarypa. CriocoObl momy4eHus.
[TpocTpaHCTBEHHOE U ANEKTPOHHOE cTpoeHue. dusndeckue cBoicTBa. Peakiuyn Hyki1eohUIbHOTO
3aMelnieHus u otueruieHus. [lonaTue HykieoQUIbHOCTH U OCHOBHOCTH PEareHToB. AMOUIEHTHBIE
HYKJICO(UITHHBIE PeareHTHI.

MeTtajulopraHu4ecKiue COeAMHEHUs. THUIBI CBSA3EM B AJIEMEHTOPraHUYECKUX COCIUHEHUSX.
CrniocoObl nomy4YeHust JIMTUI- 1 MarHUHOpPraHnYecKuX coequHeHnid. Peakuus ['punbsipa, MEXaHU3M.
Peakmun ¢ kapOOHUITBHBIMU COCTUHCHHSIMH.

Crouptel.  @enonbl.  Ilpocthie  3dupbl.  OmokcucoequHEHUs. AJBIETHABI, KETOHBHI.
KapOoHoBBIE KHCIOTHI W WX HPOU3BOAHBIE. B KakIOM Kiacce paccMaTpHUBAIOTCS CIEIYyIOIINe
pas3zenbl: u30Mepusi, HOMEHKJIATypa, PU3NYeCKUe U XMMHYECKHE CBOWCTBA, CIIOCOOBI MOTYYCHHUS.
MexaHu3Mbl peaKkLni.
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ManonoBsiii 3¢up. Ilomyuenue. Crpoenune, CH-KucnorHocts. Peakium konaeHcanuu
MaJIOHOBOTO 3(Hpa U MaJlOHOBOM KHCIJIOTHI C ajibJeruiaMu. AMHUHOKHUCIOTHL. JlukapOoHOBBIE
KHCJIOTBL.

A3zorconepxkame coenuHeHus. Hurtpocoenunenus. AmuHbl. B kaxkagoMm  kiacce
paccMaTpUBalOTCs CIEAYIOLIUE pa3/ieibl: U30MEpHsl, HOMEHKIAaTypa, (pu3nueckue U XUMHUYECKHE
CBOWCTBA, CITOCOOBI MoTydeHus. MeXaHU3MBbl PeaKIni.

A3a- 1 1Ma30CcoeIUHEHU

[Tonyuenue nuazocoeIMHEHUN peakiueil TMa30TUPOBAHUS: YCIOBHS MPOBEICHUS PEaKIUU U

MexaHu3M. @Du3MYeCKUe CBOMCTBA. XHMHUYECKME CBoWcTBa. llonyuyeHue W mNpHUMEHEHUE
a30COeIMHEHNH.
4. O0bem yueOHOH TUCIHIJIMHBI
Ob6beMm
Buabl yueOHoi1 padoThI B 3aueTHBIX B akanewm.
eIMHULIAX yacax
O0mas Tpya0eMKOCTb IUCHUILIHHBI 110 y4e0HOMY ILUIaHy 6,0 216
AyIuTOPHBIE 3aHITHS: 0,5 18
Jlextuu (JIek) 0,28 10
JlabopaTtopusie padoTs (JIad) - -
[Tpaktuueckue 3ausatus (I13) 0,22 8
CamocronTesnnHnasi padora (CP): 5,25 189
Bujx KOHTpOJIS: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«HcTpyMeHTAbHbIE METObI XUMHYeckoro ananausza» (b1.B.O/1.5)

1. Heab AuCHMIIMHBI — IpUOOpeTeHne 00yYarOMMMUCS 3HAHUHM MO OCHOBHBIM T'pyIIIaM
METOZOB XMMMYECKOTO aHalu3a, Hauboyiee MIMPOKO MPUMEHSEMBIX B MPOMBIIIICHHOCTH U
HCCIIEIOBATENILCKONW paboTe, a Takke KOMIICTCHINH, HEOOXOIUMBIX XMMHKaM-TEXHOJIOTaM BCEX
CHEIHAIbHOCTEN IS PEIlIEHUsI KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaIHN3a.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
HOJIKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTHIO TPOBOJUTH AaHANU3 CHIPbs, MaTepuaIoB W TOTOBOW MPOIYKIIHH,
OCYIIECTRIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CIIOCOOHOCTHIO IIAHMPOBATH U MPOBOJUTH (PU3MUYECKHE M XUMHUYECKHE SKCIIEPEMEHTHI,
OPOBOIUTH OOPabOTKY pe3yJbTaTOB M OIIEHWBATh MOTPEUIHOCTH, BBIABHraTh TUIIOTE3Bl U U
YCTaHABIIMBATh TIPAHULBI MX NPUMEHEHMs, NMPUMEHSATh METOJbl MaTeMAaTUYECKOro aHaln3a U
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U IKCIepeMeHTanbHoro uccienosanus (I1K-16);

- TOTOBHOCTBIO MPOBOJUTH CTAHJAPTHHIE U CEPTU(UIMPOBAHHBIE UCIBITAHUS MaTEPHUAJIOB,
u3genuil 1 TexHoaoruueckux mporeccos (ITK-17).

3uams.

- TeOpeTH4eCKrue 0CHOBBI MeToA0B IMXA;

- Iporecchl (OPMUPOBAHUS AHATUTUIECKOTO CUTHAJA B pa3nudyHbiX UMXA;

- pacCMOTpEHHE NPUHIIUIIOB H3MEPEHH B CTAHJApTHBIX TPUOOpax;

- ocHOBBI MeTposiornn UMXA B cooTBeTcTBuM ¢ pekomeHnauusmu MIOTTAK.

Ymemy:

- TOpPUMEHSTh NPUOOpPETEHHbIE TEOPETUUYECKHE 3HAHUA M MPAKTHUECKHE HaBBIKKM B
pohecCHOHANBHOM NEATEIBHOCTH sl pEIICHUS KOHKPETHBIX XUMUKO-aHAJIMTUYECKHUX 3a/1a4;

Braoemy:

- Merogosorueit UMXA, HUpOKO UCTIOIB3YEMBIX B COBPEMEHHOM aHATUTUYECKOM MPAKTUKE;

- CUCTEMOI1 BbIOOpA METO/1a KaYeCTBEHHOTO M KOJIMYECTBEHHOTO XMMUYECKOTO aHaJIH3a;

- OLIEHKO} BO3MOYXHOCTEN METO/a AaHAJIN3a;

- OCHOBHBIMH CIIOCOOAMH METPOJIOTUYECKOH 00pabOTKH pe3yJbTaTOB KOJIUYECTBEHHOTO
XUMHYECKOI0 aHAJIN3A.

3. KpaTkoe conepskaHue TUCHUILINHBI:

O6mas xapakrepuctuka MMXA. OCHOBHBIE HMCTOYHUKH TIOTPEIIHOCTEH pe3yJbTaTOB
aHajgu3a M crmocoObl ux oreHku. OrneHka mpeaena oOHApPYKEHHS C HCIOJIb30BaHUEM (OPMYJIBI
Kaifzepa ¥ CTaHIZApTHOTO OTKJIOHEHHMS MUHUMAaIbHOro aerektupyemoro curHaia no WIOITAK.
JluHeWHbIN nuanazoH ompenenseMbIx KoHIeHTpanuidl. CtangapTHeie 00pasbl coctaBa. OCHOBHBIE
AQHAJTUTUKOMETPOJIOTUYECKUE XapPAKTEPUCTUKA METOAOB M PE3yJIbTAaTOB aHalli3a, CIIOCOOBI HX
OLIGHKU: TpeAen OOHapyXeHHs, KOI()(UIMEHT UYyBCTBUTEIBHOCTH, TPAHULBI HANA30HOB
OTIpEeIeNIAEMbIX COJEPKAHUN, CEIEKTUBHOCTh, MPELMU3MOHHOCTb, MPaBUIBHOCTh, 3KCIPECCHOCTD.
MeTtonasl mpo6o0TOOpa, pa3aesieHus: U KOHIIEHTPUPOBAHUS BEIIECTB.

Merononorus UMXA. Tlpuembl KOJIMYECTBEHHBIX H3MEPEHHH (METOa TPpaayHpOBOYHOM
3aBHCHUMOCTH, BHEIIHEIO0 W BHYTPEHHEro CTaHIapTa, METOJ A00aBOK). AHAIUTHYECKHE U
METPOJIOTHUECKUE XAPAKTEPUCTUKU PA3NUYHBIX HHCTPYMEHTANBHBIX MeToA0B. [loHsTHE 00

aTTectoBaHHOM MeToauke. [IpobGnemsl BeiOOpa MeTona ananuza. O6o0mennsie ceeaenus o [OCT P
HCO 5725 (2002).
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OO0mas xapakTepuCcTHKa CTIEKTPaIbHBIX METOA0B aHanu3a. Krnaccudukanus crieKTpalbHbIX
METOJIOB aHanu3a. llomyueHue XUMUKO-aHATUTHYECKOW HWHGPOpMAIMU TPU B3aUMOACHCTBUU
AJIEKTPOMAarHUTHOTO M3JyYEHUS C BELIECTBOM. ATOMHAas W MOJEKYJIApHas CIEKTPOCKOIHUS.
AOGCOpOIMOHHBIC U IMIUCCHOHHBIC METO/TBI aHAJTH3A.

ATOMHO-3MHMCCHOHHBI  CIIEKTPAJIBbHBIA  aHaINW3. TeopeTHYecKHe OCHOBBI  aTOMHO-
HOMHUCCHOHHOIO CIEKTpajibHOro aHaiau3a. lMcrounuku Bo30yxkaeHHs crekTpoB. KauecTBeHHas
XapaKTEPUCTUKA AHAJIUTHUYECKOTO CHUTHAJA. HTEHCMBHOCTh CHEKTpaJbHBIX JHMHUI Kak Mepa
coJlep)KaHus djeMeHTa B mpode. DaKkTopbl, BIAMSIIONIME HA HHTEHCUBHOCTh CHEKTPAIbHBIX JTHHHM.
CrnektpanbHble TPUOOPHI U CIIOCOOBI PErHUCTPAIH CIIEKTPA. paCIIM(PPOBKAa YMUCCUOHHBIX CIIEKTPOB
U HUIeHTU(UKALMSA DJIIEMEHTOB MO HMX CIEKTpaM. ATOMHO-3MUCCHOHHBIM aHaliu3 ¢ WHAYKTHBHO
cBs3aHHOM ma3moi. KonmumdecTBeHHBIN aHanmn3. ATOMHO-3MUCCHOHHAs (HOTOMETpHs IJIaMEHH.
I"a3oBbIe TIIaMEHa Kak BUAbI HU3KOTEMIIEpAaTypHOH Iia3Mbl. biiok-cxema miaMeHHOro (oTomerpa.
Bo3MoxkHOCTH MeTOla M €ro OrpaHHYeHUs. AHUOHHBIA W KaTHOHHBIN 3¢ dextel. Obmactu
IPUMEHEHUS.

ATOMHO-a0copOIOHHast ~ criekTpoMeTpusi.  OOmas — XapakTepuCTHKa  MeTona |
aHaNMUTUYecKoro curHana. [lorjomenue 3M1eKTPOMAarHUTHOTO H3IIyYEHHs CBOOOJHBIMU aTOMaMH.
bnok-cxema npubopa. McTouHHKH MOHOXPOMATUYECKOTO n3yueHusi. CriocoObl aTOMU3ALIUN TPOOHI.
CpaBHeHUE aHATUTHYECKUX XapaKTEPUCTUK METOI0B aTOMHOM a0COpOIMH U AaTOMHON 3MHCCHU.

AHanmuTUYEeCKass MOJIEKYJSIpHAsE CHEKTPOCKONHUA. MeTolbl ONTHYECKONM MOJEKYISIPHOU
CHEKTPOCKONUHU. XapaKTEpUCTHKA aHAJIUTUUECKOTro curHana. IloriomieHue 31€KTpoOMarHUTHOIO
U3JIy4EHUS MOJIEKYJIaMU. DJIEKTPOHHBIE IEPEXO/IBI U CIIEKTPBI IOTJIOIIEHUS MOJIEKYJI. 3aKoH byrepa-
JlambGepTa-bepa. Momsipubiidi ko3 duimeHT  noriomeHus.  CreKTpopOTOMETPUUYSCKUNH |
doromeTpruueckuil aHanu3. ONTUMHU3aLKUS YCIOBUN aHATUTUYECKUX onpesesieHnid. OTKIOHEHUS OT
3akoHa byrepa-JlamGepra-bepa. Amnmaparypa mjis cnekTpo- u (OTOMETPUUYECKHX H3MEPCHHI.
TouHocTe pe3ynbTaToB (QoTtoMerpuueckux onpeneneHuid. uddepennmanpras doromerpus.
MeTtoibl crIeKTPOPOTOMETPUIECKOTO TUTPOBAHUSI.

OnyopumeTtpuyeckuii aHanus. llpupoga aHaIUTHYECKOro cuUTrHana (GIyopecleHlud u
dochopecuienninu. KBaHTOBBIE W 3HepreTMyecKuid BbIXOABL. DaKTOpBI, BIUAIONME Ha
MHTEHCUBHOCTH (hIyopecieHuu. TeMneparypHoe U KOHIEHTPAIIMOHHOE TyIIEHHE (IIyOpEeCLECHIIHH.
3epkajpHasi CHUMMETpHUSl CIEKTPOB INOMVIOUIEHMsT W HUCHycKaHus (mpaBwio JleBmmHa). 3akoH
BaBunoBa. Cxema (QuyopuMeTpUYECKHX U3MEpeHHH. BpIOOp TEpBUYHOTO W BTOPHYHOTO
cBeTOoMIBTPOB. [ pagynpoBoUHas 3aBUCHMOCTD U KOJTMUECTBEHHBIN aHAIN3.

TypOunumerpudeckuii u  HedeloMeTpUYecKUid MeEToAbl aHaim3a. PaccesHue cBeta
JUCTIEPCHBIMU crcTeMaMH. CBsA3b ONTHYECKON MIIOTHOCTH AUCIIEPCHOW CUCTEMBI C KOHIICHTpalUen
ompezenseMoro BemecTtBa. KodQuIMeHT MyTHOCTH CHCTEMBI. [eOopeTH4YecKHe OCHOBBI
TypOuaumeTpun u Hedenomerpuud. YpaBHeHue Poames. CpaBHHUTENbHAsh XapaKTEpUCTUKA
AQHATUTMYECKUX CUTHANOB B TypOuauMerpun u Hedenmomerpuu. TpeOoBaHus, HMpeabsBIseMble K
UCIIOJIb3YEMBIM AHATTMTUYECKUM PEAKLIMSIM.

OOmiass XxapakTepUCTHKA AJIEKTPOXMMUYECKUX METOJIOB aHajlu3a M UX Kiaccu(UKalus.
Knaccudukanus 31€KTpOJOB B AIIEKTPOXMMHUYECKHX MeToJax aHanuza. [lomspusyembie u
HEMOJISIpPU3yEeMbI€  JJIEKTpOAbl. Vcmosb3yeMmble XHMHUYECKHME W SJIEKTPOXMMHUYECKHE PpEaKIuH,
TpeOOBaHUs, MPEIBABIIEMbIC K 3TUM peakiusaM. Bo3zmoxxaoctn 9XMA.

KongykToMeTpust 1 KOHIYKTOMETpHUecKoe TuTpoBaHue. OO0Imas XxapakTepucTUKa METOJa.
AHaUTUYECKUM CUTHANT B KOHAYKTOMETPHUM. YJElbHas M HKBUBAJIEHTHAs 3JIEKTPOIPOBOJHOCTh
pacTBOPOB  3JIEKTPOJIMUTOB. IlonBMKHOCTH ~ HOHOB. [Ipsmass ~ KOHIyKTOMETpUS WU
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KOHIyKTOMEeTprueckoe TuTpoBaHue. Kpusble TUTpoBaHus. PaKTOPHI, BIUSIOLIME HA BHUJ KPUBBIX
TuTpoBaHus. [lpuHUUMNUAIbHAs cXeMa YCTAaHOBKU [UIsi KOHIYKTOMETPUUYECKHX H3MEPEHU,
UCIIOJIb3yEMBbIE IEKTpoAbl. Bo3moxkHocT merona. IIpumepsl onpenenenuii. BeicOKOYacTOTHOE
TUTpOoBaHue. Bo3MokHOCTH MeTO1a.

[ToTreHunomeTprss M MOTEHUUOMETPUYECKOE THUTpoBaHHE. VHIAMKATOPHBIE AJIEKTPOABI U
ANIEKTposbl cpaBHEeHUd. [loTeHUManm »aneKTpoja Kak aHaldUTHYecKud curHaia. HoHomerpus.
JonnanoBckuid 1 auddy3uoHHBIN MoTeHIMambl. Kiaccudukams HOHOCETEKTUBHBIX AJIEKTPOIOB.
VYpaBuenue Hukonbckoro-OnzeHMaHa. MeTonbl KOJIMYECTBEHHBIX OINPENEICHUN U YCIOBHUS HX
npumeHenus. I[lpsmas mnoreHimomerpust (pH-merpusi, moHomerpus). Bo3mokHOCTH MeToAa.
Metonsl TuTpoBanusa. O6paboTKa KPUBBIX MTOTEHIIMOMETPUIECKOTO TUTPOBAHUS.

Bonbsramnepomerpuueckre Meronbl aHanm3a. Kiaccudeckas mnomsiporpadus. Ilomsipo-
rpamMMbl. MHTepnperanusa mnomnsporpamMm. OCTaTOYHBIH M KOHJEHCATOPHBIH TOKU. YpaBHEHHE
nossiporpaduueckoit BomHsl I 'eiipoBckoro-MnbkoBruya. [ToTeHIEaM MOTYBOTHBI KaK Ka4eCTBEHHAs
XapaKTepUCTHKA AaHAIUTUYECKOro cHUrHajia. Brpibop m HasHaueHue nomsporpaduyeckoro ¢osa.
[penenbupnii nudPy3MOHHBIN TOK KaK KOJINYECTBEHHAS XapaKTePUCTHKA aHAIUTHIECKOTO CUTHATIA.
AmMriepoMerpuueckoe TUTpoBaHue. O0Ias xapaKTepUCTHKAa METOJa M aHaJIUTHYECKOTO CHUTHaja.
Br16op ycrnoBuii amMmmnepoMeTpuuecKuX u3MepeHui. [IpuHIunanpHas cxemMa aMIepoMeTpUuIecKoro
tutpoBaHus. Kpusbie TuTpoBanus. [IpuMepbl NpakTHYECKOTO UCIIOJIb30BAHUS METOA.

Kynonomerpuueckuii MeTo aHainn3a

Knaccudukanus MeTo0B KyJoHoMeTpun. KonndyecTBo 3yieKTpUyecTBa Kak aHAIUTHUYECKUI
curHan. IIpsmas KyJOHOMETpUsS U KyJIOHOMETpPHUUYECKOE THUTpoBaHHe. Pacuer koaudecTBa
QJIEKTPUYECTBA, 3aTPAauYE€HHOTO Ha  JJIEKTPOXMMMUYECKyI0 peakuuioo. KyrnoHomerpuueckoe
TuTpoBaHue. BpiOop Toka oanekrponuza. IlpuHnunuanbHas ~ cXxemMa  YCTAHOBKU  JUId
KYJIOHOMETPUYECKOT O TUTPOBAHUA. [IpakTHueckoe IIPUMEHEHHE METO/A.
OnekTporpaBUMeTpruueckuii ananu3. OOmas XxapakTepucTUKa METo/1a ¥ aHAJTMTHYECKOr0 CUTHAIA.

OOmiass xapakTepucTHKa XpoMaTorpauueckux MeToIOB. TeopeTHuecKkue OCHOBBI
xpomaTorpaduueckux MeTonoB. Xpomartorpamma. [lapametpsl ynepkuBanus. KauecTBeHHas u
KOJIMYECTBEHHAS! XapaKTEPUCTUKH AHATUTHYECKOr0 CHUTHajla B KOJIOHOYHOW XpoMaTorpadum.
OU3NKO-XMMUYECKHE OCHOBBI Xpomarorpaduyeckoro mpouecca. Kiaccupukamus MeTOH0B
XpoMmarorpauu TO arperaTHOMy COCTOSHHIO (a3, 10 MeXaHH3My pa3/eleHUs W CIOCo0y
odpopmiieHus nporecca. CTeneHp pa3faesieHus] U KpUTEpHil celeKTUBHOCTU. KpuTepuii pa3aeneHus.
OnTuMu3aIys MpoIeccoB pasjaeneHus cmeceit Bemects. Koaddunument pacnpenenenus. OcHOBHOE
ypaBHeHue Xxpomatorpaduu. CBsizb (OPMBI BBIXOAHOW KPHUBOM C W30TEPMOM pacrpeicsieHHs] B
KOJIOHOYHOM xpomarorpaduu. BeicoTa, SKBUBaJICHTHass TeopeTHueckoi Tapenke. KuHetndeckas
Teopust xpomarorpaduu. YpasHenue Ban-/leemrepa.

lazoxkuakoctHas xpomatorpadus. OOmas xapakrepucTuka Meroaa. llpuHnMNUambHas
cXeMa Ta3oBOro xpomarorpada. YCTpoicTBO M Ha3HadeHHE y310B Xpomatorpada. TpeOoBanus,
NpeIbsBIsEMble K HEMOJBIKHOW W TMOABMXKHOU (azam. Jlerektopbl. Meroabl uaeHTUDUKAINN
BEIIECTB B ra3oBOd xpomarorpaduu. MneHTndukanms KOMIIOHEHTOB pa3JesieMbIX cMeced ¢
MIOMOIIBIO  JIOTApU(MUYECKUX HHICKCOB yaepkuBaHus. CrocoObl KOJMYECTBEHHOTO aHAIIN3a.
[TpuMeps! MPaKTUYECKOTO UCIIOJIb30BaHUs Fa30BOM XpoMaTorpaduu.

KunkoctHas xpomarorpadus. Knaccudukanus MeTOAOB >KUIKOCTHOM XpomaTorpaduu.
Ocobennoctu BOXX. [IpuHnunuansHas cxema >KMJIKOCTHOTO XxpoMarorpada. TUmbsl JeTeKTOpOB B
BDXX. JXunkocrHoancopounonnas BOIXX. HopmanbHo-a3oBeiii u  obparieHo-(ha30oBblii
BapUaHTBl: COPOEHTHI, DIIOCHTHI, pas3ienseMble BemecTBa. YpaBHeHue Hokca. Meroasl
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uACHTU(UKAIIMY BEIIeCTB W KonuuecTBeHHoro ananmu3za B BOXXX. [lpumepsl mpakTHuecKoro
ucnonszoBanuss BDXKX. PacnpenenurenbHas OymaxkHas xpomartorpadus. KauecTBeHHas u
KOJIMYECTBEHHAS XApaKTCPUCTUKU aHAIUTUYeCKoro curHama. OOmacte mnpuMeHeHus. [enb-
xpomarorpadus. [logsmwkHas n HenmoaBrkHas ¢a3pl. OOIIEe ypaBHEHHE, OMUCHIBAIOIIEE MPOIECC
renp-xpomarorpagun.  Bo3MoxHOCTH — remb-xpomatorpaduu.  Ilpumepbl  MpakTHYECKOTO
ucronb3oBanus. MoHooOMeHHass M WoHHas Xpomartorpadusi. TpeOoBaHHs, TNpenbsIBIIEMbIE K
peakiusM HOHHOTO oOMeHa. OcoOeHHOCTH MOHOOOMEHHOH XxpoMmarorpaduu. KoHcTaHTa HOHHOTO
obmena. M3orepmbl monHoro oomena. Karnonutsl u aHHOHUTHL. K03 dUIIMEHT CENTeKTHBHOCTH.
HNonnas xpomatorpadus. biaok-cxema nonHoro xpomarorpada. Paznensronime u KoMmneHcamoOHHbIC
KOJIOHKU. AHAIUTUYECKUE BO3MOKHOCTH METO/IA.

ABTOMATHUYECKHI U aBTOMATU3UPOBAHHBINA aHanu3. [[pyrue meroanl aHanuza. JlMCKpeTHbIE
aBTOMaruyeckue a”anu3aTopbl. llpuHuun peictBus. HenpepblBHBIM NPOTOYHBIA aHAIU3 W
MIPOTOYHO-UHKEKIIMOHHBIN aHanu3. [loHsaTHe 00 aHATUTUYECKOW Macc-crieKTpomeTpuu. CyIHOCTh
MeToJ1a. AHANIU3 OPraHMYECKUX BEIIECTB. DJIEMEHTHBIN aHaIu3.

4. O6beM yueOHOI TMCIHUNTHHBI

O06beMm
Buabl yueOHol padoThI B 3auerHbIx B akanem.
SAMHUIIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHUILJIMHBI M0 Y4e0HOMY IUIAHY 3,0 108
AyIUTOpHBIE 3aHATHS: 0,67 24
Jlexumm (Jlek) 0,22 8
Jlaboparopusie paboTs (JIab) 0,44 16
[Ipaktuueckue 3anstus (113) - -
CamocrosiTesibHas padora (CP): 2,22 80
Buj KoOHTpoOJISA: 3a4eT ¢ OLleHKOi 0,11 4
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AHHOTAIUsI padoyeil MPorpaMMbl U CHUIMIHHBI
«Ixonorus» (51.B.0J1.6)

1. leab AuCUMIIMHBI — CHOPMUPOBATH y CTYJCHTOB MPEACTABICHUE O COBPEMEHHBIX
DKOJIOTHYECKUX TIpodiieMax, O (DU3MKO-XMMHUYECKHX IMPOLECccaxX, MPOTEKAIIUX B Pa3IUYHBIX
KOMITOHEHTaX OKpY Xalollel Cpebl U O CTENEHU aHTPOIIOTC€HHOTO BO3JACHCTBUS HA 3TH MPOIIECCHI,
BBIPA0OTaTh y CTYJIEHTOB HaBBIKM CUCTEMHOTO MOAXO0/Ja K M3YUYEHHUIO M PEUICHUIO0 3KOJIOTHUECKUX
npo0sieM, BO3HHMKIIMX B pPE3yJIbTaTe IMPOMBIIICHHO-X03SIMICTBEHHON [EesATENbHOCTH 4YelloBeKa,
Pa3BUTH MBIILIEHUE, MTO3BOJISIONIEE MPABUILHO OLIEHUBATH JIOKAJbHbIE U OT/IaJI€HHbIE TTOCIIEACTBUS
MPUHUMAEMBbIX PEIICHUH AJIsl OKpYKaroIlel Cpelibl U YeJIOBeKa.

2. B pe3yabTare u3yueHUus UCHUNIMHBLI 00y4alOMIUICA MO MporpamMMe GakajaBpuarTa
JAOJIKeH:

Obnadame CleqyIONIUMA KOMIETSHIIHSIMHE:

- TOTOBHOCTHIO WCTOJB30BaTh 3HAHHWS O COBPEMEHHOW (hM3MUECKON KapTUHE MUpAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHUM  BEIIECTBA JUJII  MOHUMAaHUS
OKpykaromiero mupa u sinenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMHUUECKON CBS3H B
Pa3IUYHBIX KJIaccaX XMMHUYECKHX COCAMHEHUH ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XHUMHYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKpyskaromeM mupe (OITK-3);

- CHOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIlIeHUsT Mpu pazpaboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YETOM
DKOJIOTHUECKUX MOCaeACTBUM ux nmpuMeneHus (ITK-4).

3namo:

- OCHOBHBIE 3aKOHBI 00 SKOJIOTHH;

- 3aKOHOMEPHOCTH CTPOCHUS U (YHKIIMOHUPOBAHUU OMOCHEPHI;

- COBPEMEHHBIE 3KOJIOTHUYECKHE MPOOIEMBIL;

- OCHOBBI PAlIMOHAIILHOTO MPUPOIOTIOTH30BAHHS;

- OCHOBHBIE TPUHIIUITBI 3AIIUTHI IPUPOJAHOMN CPEebl OT aHTPOMOTEHHBIX BO3ACHCTBHIA;

- CTpOEHHE OCHOBHBIX Teocep 3eMiiM U OCHOBHBIE (PHU3UKO-XUMUYECKUE TMPOIIECCHI,
MPOTEKAIOIIUE B HUX;

- OCHOBHBIC TIOHATHUS Y TIPUHITUATIBI KOHIETIIIUN YCTOMYUBOTO Pa3BUTHS,

- OCHOBHBIC CBEJICHUS O TJI00aTBHOW MpoOJIeMaTHKE, MPUPOIHBIX pPecypcax, TUIaHEeTapHbBIX
rpaHHIlaX, AHTPOIOTC€HHOM BO3JCUCTBUU Ha OKPYKAIOIIYI0 Cpeay, YIPaBICHHUH KadeCTBOM
OKPYXaIoIIeil Cpepbl;

- IPUHIUIIBI 3€JICHON XUMUU.

Ymemo:

- TPUMEHATH TMOJYYCHHbIE 3HAHWUS MJS OIEHKM COCTOSHHUSA OKpY)KaWoIIeH cpeabl u
PaIMOHATFHOTO HUCIIOJIb30BAHUS TPUPOIHBIX PECYPCOB;

- HCMONB30BaTh CETEBBIE KOMIBIOTEPHBIE TEXHOJOTMH U 0a3bl JAaHHBIX U PEHICHUS
KOHKPETHBIX 9KOJIOTHUECKUX MPOOIIEM.

Bnaoemy:

- TMOHATUHHBIM alaparoM B 00JacTH OOIIEN SKOJIOTMH, PAllMOHAIBHOTO HCIOJb30BaHUS
MPUPOJIHBIX PECYPCOB U 3AIIUTHI OKPY>KAIOIIEH CPEeIbl.

3. KpaTkoe conep:kaHue TUCHUTLIMHBI:

BBeneHue, OCHOBHBIC TTOHSITHSI TUCITUTUIUHEI.
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MecTo DUCHMIUIUHBI B CHCTEME OOIIET0 M XHUMHUYECKOro oOpa3oBaHHs. DKOIOTHUYECKOE
oOpa3oBaHne W 00pa3oBaHHME Al YCTOMUMBOTO paszButhsa. OOILIECTBO M OKpY’Karolas cpeia.
[ToHsATHE yCTOWYHUBOIO pa3BUTHS.

Moayas 1. OOmume Bompochl »3kojoruu. buocdepa. buoskonorus. buochepa u
YCTOMYUBOCTb.

1.1 OcHoBHbIE 3aK0HBI FKONIOTUU. bruoskonorus. [lonstre 06 skocucTemMax. Y CTOMUUBOCTD
skocucteM buocdepa, ee IBOMIONUS W YCTOMYMBOCTh. DKOCUCTEMBI 3€MJIM W YCTOWYUBOCTD.
OcHoBHbIE CcBelleHHs O IiaHere 3emisi. OCHOBHBIE NOHSTHS SKOJIOTMU. 3aKOHbI M IPUHIUIIBI
skonoruu. [oToku sHepruu u BemiecTBa B dkocucteMax. OCHOBHbIE OMOT€OXMMHUYECKHE LIUKIIBI
(xpyroBopoThI BemiecTB). LIUKIUIHOCTH mporieccoB B 6rochepe u yCTONIHBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak 4acTh 6nochepsl. Jlemorpadudeckue npoOaemsi.

JIMHaMuKa 4eJI0BEYECKON MOIYJISLUH, POXKAAEMOCTh, CMEPTHOCTh, BO3pacTHAs CTPYKTYpa.
[Tpo6nemMbl COBPEMEHHOTO 3Tana pocTa YUCICHHOCTH HaceneHus. [ eorpaduueckoe pacupeaencHue
HacesleHus. PerynrpoBaHue HapolOHACEIEHUS.

Moayasb 2. Ctpoenue u coctaB reocdep 3emuin. OCHOBHBIC (PH3UKO-XUMUIESCKUE ITPOIIECCHI,
MpoTeKaroume B reocdepax.

2.1 Atmocdepa 3emun.

Crtpoenne artmochepsl, poib (POTOXUMUYECKUX peakiuii B (OPMUPOBAHWU COCTaBa
aTMocdepsl.

[MapuukoBsiii 3¢ dekr. [lapHukoBeie razel B arMmocdepe. Knmmarnueckue mocinencTBus
AQHTPOIIOTEHHOH J1eATEFHOCTH.

PacripeniencHue KoHIEHTpanuu 030Ha B arMocdepe. O30HOBBINA cioid. [IpupomHbIi UK
030Ha. COBpeMEHHOE COCTOSIHHE 030HOBOTO cj104. [locnencTBus pazpyieHust 030HOBOTO CJI0s 3eMIIn
JU1sl yeroBeka u 6mocdepsl B menoM. CtpatocdepHblii 030H U TPONOCPEPHBIA 030H: CXOJICTBO M
paznuuus. MexXIyHapoJIHOe COTPYAHHYECTBO B O0O0JACTM OrpaHWYEHHE [POU3BOJCTBA U
HCIIONb30BaHUSI 030HOPA3PYIIAIOIINX BelIecTB. MOHpealbCKUii MPOTOKOIL.

KucnotHele 10IM W TPOLECCHl OKUCICHHs mpuMecedt B Tpomochepe. DoToxumudeckuit
CMOT.

2.2. T'uapocdepa 3emmnu.

Bunet Bog Ha 3emute. [IpecHbie Boasl. ['naponoruueckuii nuki. I'1o06anbHble 3KOJI0OrH4YECKHEe
npobaemsl Tuapocdepsl. [ TaBHBIE KaTHOHBI M aHHOHBI MPHPOTHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecue B TpUpPOAHBIX Bogax. LllemodHocTs nmpupoaHbix Boj. OCHOBHBIC TPWUYHMHBL, 3TAlbl U
MOCIIEACTBHSI 3aKUCIICHUS IPUPOAHBIX BOT0EMOB. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE MPOLIECCH B
npupoaHbIX BogoeMax. Crpatudukanus HOpUpOIHBIX BogoemoB. Ilpomeccsl adTpodukanuu
BO10eMOB. [[pU4MHbI U TOCIIECTBUS.

2.3. Jlutocepa 3emmn.

3emuas kopa. [TouBa. Ctpoenue nouBeHHOro ciosi. CoctaB mous. OpraHnuecKkue BEIIeCTBa B
noyse. Posb XUBBIX OPraHu3MoB B ((OPMUPOBAHUU ITOUBEHHOTO CJI0s. TspKesble MEeTalbl B IOYBE.
Jerpanauus nous. BogHast u BeTpoBast 3po3usi MOYB.

Monayab 3. AHTpPONOTeHHOE BO3JCHCTBHE HAa OKPYKAIOUIYIO Cpely W palrOHaIbHOE
MPUPOIONIOTIB30BAHUE.

3.1. Tlpupomuwsie pecypcol. IlonsiTne 00 oOTX0max TPOU3BOACTBA W IMOTPEOICHUSI.
ManooTxoaHble 1 6€30TXOIHbBIE POU3BOJICTBA.

3.2 [loHsTHE O TUIAaHETAPHBIX TPAHHUIAX. AHTPOMOTEHHBIE BO3MYILIEHUSI OMOTEOXUMUYECKUX
IIUKJIOB a30Ta U pocopa. OCHOBHBIEC PUHIIHIIBI 3eJICHONH XUMUH.
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Monayab 4. YcToitunBoe pa3BUTHE.

ITonsarue 06 yCTOﬁqHBOM Pa3sBUTHU. I/ICTOpI/IH CTaHOBJICHUS MOHATHS. BKIIag 0Te€ueCTBEHHBIX

yuenbix. llenmu ycroitunBoro pasutus OOH. MexayHapogHOe COTPYJHHYECTBO B 00JacTH

YCTOﬁqHBOFO Pa3BUTHAL. HpOMBIH_UIGHHa}I OKOJIOIUA U 3CJICHAas XUMHA KaK HHCTPYMCHT obecreueHns

YCTOMYMBOTO Pa3BUTHUS. DKOJIOTHUECKAs ITHKA.
4. O6beM yueOHOI TMCIHUNTHHBI

O6beMm
Buabl yueOHol padoThI B 3auerHbIX B akanem.
eAMHUIIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHUILJIMHBI M0 Y4e0HOMY IUIAHY 3,0 108
AyIUTOpHBIE 3aHATHS: 0,33 12
Jlexumn (Jlek) 0,17 6
JlabopaTtopHbie paboTs (JIad) - -
[TpakTiueckue 3anstus (I13) 0,16 6
CamocrosiTesibHas padora (CP): 2,56 92
Buj koHTpoOJIs: 3a4eT 0,11 4
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AHHOTAIUs padoueil MPoOrpaMMbl IHCHHIIHHBI
«IIpoexTnpoBanue neraneil mamuH u annaparos» (b1.B.0O/1.7)

1. Heab AUCHUIUIMHBI — HAYYUTh CTYJACHTOB TBOPUYECKOMY IOAXOIY K BBITIOJTHEHHIO
WH)XCHEPHBIX PAcueTOB HA IMPOYHOCTh, JKECTKOCTh U YCTOMYMBOCTH AJIEMEHTOB KOHCTPYKIIHIA,
JieTajeil v y3JI0B MallliH U anmnaparosB.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JTOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TUIAHUPOBATh U MPOBOAUTH (PU3NYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHallu3a H
MO/JICIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (ITK-16);

- TOTOBHOCTBIO HCIIOJI30BATh 3HAHHUS OCHOBHBIX (DM3MYECKHX TEOPHH ISl PEIICHUS
BO3HUKAMOIMNX (DU3MYECKHUX 33/1ad, CaMOCTOSTCIILHOTO MPHOOpeTeHUsT (PU3NUICCKUX 3HAHUH, IS
MOHUMAHUS MPUHIMIIOB PaOOTHl MPUOOPOB M YCTPONCTB, B TOM YHCIIE BBIXOJAIIMX 32 MPEICIhI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3nams:

- KOHCTPYKILHHU, TUMAXU U KPUTEPUU PAOOTOCHOCOOHOCTH [eTalield MalluH, cOOPOYHBIX
eauHuIl (Y3JI0B) U arperaTos;

- OCHOBBI TEOPHH COBMECTHOW pPabOTBHl M METOABI pacyera JeTalieid W y3J0B MalluH U
anmnapaToB XUMUYECKON TEXHOIOTHH.

Ymems:

- BBITIOJIHATH Y YMTATh TEXHHYECKUE CXEMBI, YePTEIKU U ICKU3bI JICTAJICH, y3JI0B U arperaToB
MaluH, COOPOYHBIX YEPTEIKEH U YEPTEIKU 0OIIEeTO BUA;

- IPOU3BOJIUTH PACYETHI IO OCHOBHBIM KPUTEPHUSIM pabOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHUS
JeTaney MallluH;

- TPOU3BOJUTH PAacueThl M KOHCTPYUPOBAHUE NeTalled MAllUH U MEXaHU3MOB C Y4YETOM
MIPOM3BOJICTBEHHON TEXHOJIOTHH U KCILTyaTaIl|H.

Braoems:

- HaBBIKAMH KOHCTPYUPOBAHUS U TEXHUYECKOT'O TBOPUYECTBA;

- MPaBUJIAMH ITOCTPOCHHS TEXHUYECKHUX CXEM U YEePTEIKEH;

- OCHOBHBIMHU METOJlaMU pacdeTa M MPOEKTHUPOBAHUS MEXAHMUECKUX Y3JIOB U SJIEMEHTOB
TEXHUKH.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

Moayas 1. «Pacyer XMMH4YECKOr0 ammapara ¢ MeXaHMYeCKHM MepeMelnBAKIIHM
YCTPOMCTBOM.

ITo Bcem aTamaMm KypcoBOTo MpoekTa oQopmisieTcs €AWHas TMOSCHUTEIbHas 3amucka. B
MOSICHUTETIFHYIO 3aITUCKY BKIIOYAIOTCS POCKTHBIE U MPOBEPOYHBIE PACUCTHI TUITOBBIX SJIEMEHTOB B
COOTBETCTBUU C JACUCTBYIOIIUMHU MeToAUKaMu. [TpousBoauTcsi:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTePUAJIOB;

2)pacueT OCHOBHBIX F€OMETPUYCCKUX PA3MEPOB allapara;

3)pacyer TONIIMH CTCHOK amrapara u pyOariku;,

4)ionbop mpuBoOIa;

5)pacuet (1aHIIEBOTO COSAMHEHHUS KPBIIIKU ¢ KOPITYCOM aIlnapara;

6) pacueTr Bajia MEIIAJIKH HA BUOPOYCTOWYMBOCTh M IPOYHOCTB;
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7)mom6op U pacyet MyhThI;

8)mo0op M pacyeT yIIOTHEHHS.

MoayJn 2. «HepTesk 00111ero BUAa anmnapara.

BrimonHsgercs yeprexk oOIIEro BHIA amnmapara ¢ BHIAMH, pa3pe3aMHu, CEUYCHUSIMH U
BBIHOCHBIMH JJIEMEHTAMH, NAIONIMMHU TIOJTHOE IPEJCTaBleHHe 00 ero yCTpOWCTBE M TIPUHIIHIIC
paboTel. YepTex oOLIero BUAa anmnapara CoIepKUT:

1. N3o00pakenne anmapara (BHABI, pa3pe3bl, CEUCHHs, BBIHOCHBIC JJIEMEHTHI),
coJiepKalue OKOHYATeIbHbIE KOHCTPYKTHBHBIC PEIICHHS,

2. OCHOBHBIE pa3MepHI;

3. Pacnonoxenue mtynepos, JIFOKa, ONop arnmnapara;

4, Tabnuily Ha3HAYCHUS IITYLEPOB B alapare;

o. TexHHUECKyI0 XapaKTePUCTHKY U TEXHUUYECKUE TPEOOBAHUS K HEMY .

Ha BTOpOM sHCTE BBIMOMHSIOTCS YEpTEXHU COOPOYHBIX EAMHUI] M jeTtanedl. YUepTexu
BBITIOJIHSIFOTCS Ha JTucTax popmarta Al.

KypcoBoii mpoekT sBIseTCS CaMOCTOSITEILHOU paboTOM CTyZeHTa, KOTOPBIA HECET MOJIHYIO
OTBETCTBEHHOCTh 3a €€ KadyecTBO (MPaBWJIBHOCTh pacdyeToB, OQGOPMIICHHE YEpTekKeH) H
CBOEBPEMEHHOCTb BBINIOJIHEHUS BceX 3TanoB paboT. [IpenonaBarens — pyKOBOAMTENh MPOEKTa
HampaBiseT paboTy CTyAeHTa, KOHCYIbTHPYET MO HEACHBIM BOMPOCAM, OMpENENsieT CTeleHb
3aBEPIICHHOCTH OT/AEJIbHBIX 3TANOB IPOEKTUPOBAHUS.

4. O0beM yueOHOH TUCIHIJIMHBI

O6bem
Buabl yueOHoi1 padoThI B 3aueTHBIX B akanem.
eIMHULIAX yacax
OO6masi Tpy10eMKOCTh TUCIHUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyIuTOPHBIE 3aHITHS: 0,17 6
Jlexuuu (Jlek) - -
JlabopaTtopusie padoTh (JIad) - -
[Tpaktuueckue 3ausatus (I13) 0,17 6
CamocrositesibHas padora (CP): 2,72 98
Buja KoHTpPOJIsi: KYpCOBO# MPOEKT/ 3a4eT ¢ OleHKOI 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«IIpoekTHpOBaHUE MPOLECCOB H aNNapaToB XuMu4eckoii rexnosornn» (b1.B.0/1.8)

1. Ilessb AMCHMIJIMHBI — CYILIECTBEHHO PACILIUPUTH, CACTEMATU3UPOBATh U UCIIOJIb30BATH HA
NPaKTUKE 3HaHUI OCHOB THJIPABINYECKHUX, TEIUIOBBIX M MaCCOOOMEHHBIX MPOLIECCOB XUMHUYECKOU
TE€XHOJOTMH, I[O3BOJISIIOIIMX BBIMYCKHUKAM OCYIIECTBIISITH HAay4YHO- MCCIIEI0BATENbCKYI0 H
IPAKTHUYECKYIO pabOTy Ha NPEIIPUATHUSAX.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO NPHUHUMATh KOHKPETHBIE TEXHUUECKUE pELICHUs MpU pa3paboTke
TEXHOJIOTUYECKUX IMPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTHUECKUX MOCcaeACTBUI ux npumenenus ([1K-4);

- CIIOCOOHOCTBIO BBISBIISITH U YCTPAHATH OTKIIOHEHUS OT PEXKUMOB PaOOTHI TEXHOJIOTUYECKOTO
000py/T0BaHHUs U MMapaMeTpoB TexHomornyeckoro nporecca (ITK-11);

- CIOCOOHOCTHIO IUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IPOBOJUTH 00paOOTKy HMX pe3y/lbTaTOB M OLEHUBATh MOTPEUIHOCTH, BBIJBUIATh TUIOTE3bl U
YCTaHABJIMBATh TI'PAHHLBI MX INPUMEHECHMs, NPUMEHATh METOJIbl MAaTEMAaTHYECKOIO aHaln3a H
MOJICIIUPOBaHHUsI, TCOPETUIECKOTO U dKCIIepUMeHTaIbHOTrO nccnenoBanus (I1K-16).

3uams.

- METO/IbI pacyeTa TeIIo- U MacCCOOOMEHHBIX alIaparos;

- OCHOBHBIE IIPUHLUIIBI OPraHU3aLMHU IPOLECCOB XMMHUECKON TEXHOJIOTUH;

- TUTOBBIE IPOLECCHl XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOLME allapaThl 1 METOIbI UX
pacuera;

- METOJIbI COCTaBJICHHs TEXHOJIOTHYECKUX CXEM C HAHECEHUEM BCEX alllapaToB.

Ymemn:

- COCTaBJISITh MaTepHaIbHbIE U TEIIOBbIC OAaHChI AJISI CHCTEM Ta3->KUIKOCTh;

- pacCYMTHIBATh MapaMeTphl TEIIO- 1 MAaCCOOOMEHHOI0 00OPY/JOBaHUS U HACOCOB;

- ToAOMpaTh CTaHAAPTHOE 00OPYOBAHHUE, UCIIOIB3YEMOE B XUMUYECKOI IPOMBIIIJICHHOCTH.

Bnaoemy:

- METOJIOJIOTHEH pacyeTa OCHOBHBIX IapaMETPOB TUAPOMEXAHUYECKUX, TEIJIOBBIX U
MacCOOOMEHHBIX TPOIIECCOB;

- OCHOBaMH IPAaBHILHOTO TOA00pa TEIJI0 M MacCOOOMEHHOTO 000PYI0BaHUS;

- METO/IaMU COCTaBJIEHUS TEXHOJIOTUYECKUX CXEM U rpa)nuecKoro n300paxeHusi OCHOBHOTO
00opyI0OBaHuA.

3. KpaTkoe coep:kanue JUCHUILIHHBI:

Beenenne. Omnucanue OPUHIUNHMAIBHON  CXEeMbl  PEKTU(MHUKAIMOHHONW  YCTaHOBKHU
HeTpepbIBHOTO JieiicTBUsA. CpaBHEHHE U 00J1aCTH IPUMEHEHUS HACAI0YHbIX M TapeIbyaThIX KOJOHH.
[TocTpoeHne paBHOBECHOM JINHUU Ha OCHOBE MOJYYEHHbBIX HHIUBUAYAIbHBIX 3a/1aHUM.

Mopayas 1. Pacuer pekTuduKannoHHONH KOJIOHHBI. PacueT Hacago4HON M TapenbuaTou
pexkTU(UKAIIMOHHON KOJIOHH HENpPEpBIBHOTO JeHcTBUSA. MaTepuanbHblil OanaHc KOJIOHHBI. Pacuer
MUHHUMAJIBHOTO W pabodero ¢iermoBoro uucia. [loctpoenne pabounx yimHmMiA. Pacuer ckopoctu
apoB M JAuaMerpa KoJIOHHbL. OrmpeneneHne BBICOTHI ammapara. Pacder ruapaBiaMdecKoro
CONpPOTHUBIICHUSI KOJIOHHBI. CpaBHEHHME JaHHBIX pacueTa HAacaJO4YHOM M Tapeapb4aTod KOJIOHH.
ComnocTaBneHue TaHHbIX, TOJYyYEHHBIX 10 IPOrpaMMaM KOMITbIOTEPHBIX U PYUYHBIX pacueToB. Beibop
KOJIOHHBI.
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Moayab 2. Pacuer u BbIOOp Ten1000MeHHHKOB. Pacuer u BBIOOp TEMI00OMEHHHMKOB
(ucnapuTens, KOHJEHCAaTOpa, MOJ0TPeBaTelIsl, XOJOMIbHUKOB TUCTHIUIATA U KyOOBOIO OCTaTKa) 10

obmeli cxeme. ConocTaBiieHUE JaHHBIX, MOJIYYEHHBIX 110 MPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX

pacueToB. ['uapaBnudeckuii pacyer. BeIOOp onTHMaIbHOTO BapHaHTa TEMJI00OMEHHHKA.

Moayas 3. T'napoauHamMu4ecKue pacueTbl. PacyeT TUApaBIUYECKOrO0 COMPOTHBICHHS

TpyOonpoBo0B. PacueT onTuMalibHBIX AUaMeTpoB TpyOonpoBo10oB. Pacuer u moadop HacocoB.

Moayas 4.I'padpuueckoe odopmienue. TexHomornueckas cxema. PextudukanmonHas
KOJIOHHA OIPE/IeTICHHOTO TUIIA C U300paKEHUEM JIeTajlel KOHTAKTHBIX AJIEMEHTOB, PACCUMTAHHBIX B

momyge 1.
4. O0bem yueOHOH TUCHHIJIMHBI
O6wvem
Buab yueOHoii padboThl B 3auetnbIx B akanmem.
eIMHUIIAX gacax
OO0mast TpyA0eMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 2,0 72
AyIuTOPHBIE 3aHITHS: 0,28 10
Jlexuuu (Jlek) - -
JlaGopatopusie pabots (J1ab) - -
[paxruyeckue 3ansatus (I13) 0,28 10
CamocronTensnasi padora (CP): 1,61 58
Buja KoHTpPOJIsi: KYpCOBO# MPOEKT/ 3a4eT ¢ OLeHKOI 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«HauepraTtenbnasi reomerpus» (b1.B.0/1.9)

1. Heab AMCHUIUIMHBI: MIPUOOpPETEHUE CTYACHTaMH 3HaHWN B 00JacTH HauepTaTesIbHOU
TeOMETPUH M MHKEHEPHOU IpauKu, OCBOCHHE OCHOBHBIX IOJIOKEHUH pa3paboTKH MPOESKIIMOHHBIX
yepTexeil, NPUMEHSEMBIX B HHKEHEPHOU MPaKTHUKE, pa3BUTHE TPOCTPAHCTBEHHBIX MIPEICTABICHUH,
HEO0OXOANMBIX B KOHCTPYKTOPCKOM padore.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
HOJIKEeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIC JTOKYMEHTHI MO Ka4eCTBY, CTAaHAAPTU3ALUU U
cepTudUKaK TPOIYKTOB W W3ICIHN, 3JIEMEHTHl 3KOHOMHUYECCKOTO aHaliW3a B MPAKTUICCKOM
nesirenbaocTH (TTK-3);

- CITOCOOHOCTBHIO aHATIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAIIHIO, MTOA0MpaTh 000pyI0BaHUE,
TOTOBHTH 3asBKH Ha MPpHOOpeTeHne u peMoHT obopymoBanus (ITK-9);

- CIOCOOHOCTHIO TUIAHUPOBATh U MPOBOIAUTH (PUINYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUTaTh THUIIOTE3Bl U
YCTaHABIIMBATh TPAHUIIBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MATeMAaTUYECKOTO aHallu3a H
MO/JICJIMPOBAHHUSI, TCOPETUUICCKOTO M IKCIIEpUMeHTaIbHOTO nccienoanus (I1K-16).

3namo:

-OCHOBHBIC 3aKOHBI TE€OMETPUYECKOTO (OPMHPOBAHHS, TIOCTPOCHUS ¥ B3aHMMHOIO
nepeceyeHusl Mojeniell MIOCKOCTH M MPOCTPAHCTBAa, HEOOXOAUMBIEC IJI BBIMOJIHEHHUS W UYTEHUS
yepTexeil KOHCTPYKUUH, pelleHue MO3UIUOHHBIX, METPUYECKHX 3a/ay, BHIIIOJHEHHE DPa3BEPTOK
ITIOBEPXHOCTEN;

- MpeuMyllecTBa rpaduueckoro cmocoba mpeacraBieHus uHpopmanmu; rpaduueckue
dbopMBbI, TpaMMaTHUKY .

Ymemy:

- BOCHPUHUMATH ONTHMAJIBHOE COOTHOLICHWE YacTeH M IeJOro Ha OCHOBE IpauvecKux
MOJIeNIeH, TPAKTUIECKH PEATH3YEMBIX B BHJIC UePTEKel KOHKPETHBIX MPOCTPAHCTBEHHBIX 00BEKTOB;

- HUCHOJb30BaTh YePTEX, TEXHUUYECKUH PHUCYHOK M TrpadUyecKoro MNpeacTaBIeHUs
TEXHUYECKUX PEUICHUI;

- ucnonb3oBath craHgaptel ECK/[, KOHCTpYKTOpPCKYIO IOOKYMEHTAUUIO (YEpTEXHYIO U
TEKCTOBYI0) B IIPOM3BOICTBEHHOMH, TPOEKTHOMN M UCCIIEI0BATENILCKOM padoTax.

Bnaoemy:

- OCHOBHBIMU TOHSTHSMHM, CBSI3aHHBIMH C Tpa)UYecKUM MpPECTaBICHHEM HH(POpPMALUU
rpadU4ecKUMU  CIoco0aMU  PEHIeHUs METPHYECKHX 3a/ad IMPOCTPAHCTBEHHBIX OOBEKTOB Ha
YepTekax, METOJaMH IMPOCIMPOBAHUS U M300PaKEHHS MPOCTPAHCTBEHHBIX ()OPM HA IIIOCKOCTH
IIPOEKIINH.

3. KpaTkoe comepxxanue JMCUMILIAHBI:

IIpenmer HauepTarenbHOM reomeTpun. Bunbl mpoennposanns. KoMIIEKCHBIN YepTeX TOUKH
Ha 2 ¥ 3 II0CKOCTH NpoeKuuid. CBA3b CUCTEMBI IIJIOCKOCTEN MPOEKIUHI € CUCTEMON IPSAMOYTOJIBHBIX
koopauHat. KoMiuiekcHelld ueprex npsaMoil. llpsMble M IUIOCKOCTH, YacTHOIO IOJIOXKEHMS.
OmnpeneneHne HaTypalbHOM BEJIMYMHBI OTpe3Ka. B3auMoONpuHAANEKHOCTh TOYKM M IPSAMOM.
['maBHbIe TUHUYM MIIOCKOCTU. B3anmHoe pacnionoxenue AByX npsmbix. OnpeneneHue BUANMOCTH Ha
KOMIUIEKCHOM 4epTexe. B3anMHOe pacrosiokeHue MNpsMOM M IUIOCKOCTH, JBYX IIJIOCKOCTEH.
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[lepnieHAUKYISIPHOCTh TPSAMOM U TUIOCKOCTH, JBYX TMpPSMBIX, JBYX Mockoctedl. CrocoObl
npeoOpa3oBaHus KOMIUIEKCHOTO ueprexa. Crnoco0 BpalieHHs BOKPYT MPOCHUPYIOMIUX MPSIMbIX.
Crioco6 BpareHust BOKpYT npsiMoii ypoBHs. [Tnockonapamiensaoe nepemenienre. Crnocod 3aMeHbl
iockocTeil nmpoekuuit. OCHOBHBIE 3a7a4H, peIIaeMble CIIOCOOOM 3aMEHBI TUIOCKOCTEH MPOEKIIHA.
Kpuble nuHuu u mnoBepxHocTH. OOpa3zoBaHue, 3aJaHUE U H300paK€HHE IOBEPXHOCTEH.
[ToBepxHOCTH BpauieHus: KOHyc, chepa, UUIUHApP, Top. Ilepeceyenne noBEpXHOCTH € MIIOCKOCTHIO.
Ilepeceuenue noBepxHoCTH ¢ auHUEH. [lepeceuenne noBepxHocTeil. MeTol CeKyIMX MIOCKOCTEH.
[Tepeceyenne moBepxHOCTEH. MeTon KOHIEHTpUYECKUX cdep. MeTosn KOHIEHTPUYECKUX cdep.
Merton skcrieHTpruecKuX cep. AKCOHOMETPUIECKHE TTPOCKITUH.
4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThI B 3aueTHBIX B akanewm.
CIMHUTIAX gacax

OO0mast TpyA0eMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 4,0 144
AyIuTOPHBIE 3aHITHS: 0,45 16
Jlexumwm (Jlek) 0,17 6
JlaGopatopusie pabots (J1ab) - -
[paxruyeckue 3ansatus (I13) 0,28 10
CamocrosiTesbHas padora (CP): 3,44 124
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM 0,11 4
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AHHOTAIUs padoueil MPoOrpaMMbl IHCHHIIHHBI
«JIabopaTOpHBIii MPAKTUKYM M0 NPoIeccaM U annapaTaM XMMHYEeCKO TeXHOJI0Tuu»
(b1.B.O/1.10)

1. Heap TMCHUNMIMHBI — 3aKpEIICHUE 3HAHUH, MOTYUYCHHBIX MPU U3YUYCHUH IUCIUTUTMHBI
«IIporiecchl ® ammapartbl XUMHYECKOW TEXHOJIOTHMH» B O0JIACTH OCHOB THIAPABIUYCCKUX,
TEIUI0O0OMEHHBIX H MaCCOOOMEHHBIX MPOIIECCOB, YTO HEOOXOAMMO IMPH MOATOTOBKE OaKalaBPOB IO
JAaHHOMY HAINpaBJICHUIO U1  HAy4YHO-HUCCIEAOBATEIIBCKOM W MPOEKTHO-TEXHOJIOTHYCCKOM
JeATEILHOCTH.

2. B pe3yabTaTte n3y4eHusi JUCHUIUINHBI 00y4aKOLIUIICA 10 MporpaMmMe dakajappuara
JIOJI3KEH

Obnadams crenyroMUMA KOMIETEHIIHSIMHU:

- CIOCOOHOCTBHIO M TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIAH B ipodeccuonanbroit aesreabroctu (OITK-1);

- CTIIOCOOHOCTBIO HAJIAXKUBATh, HACTPAWBATh W OCYIICCTBIIATH MPOBEPKY OOOpPYIAOBaHUS U
nporpammiusix cpeacts (I1K-6);

- CIOCOOHOCTBIO TIJIAHUPOBATh W MPOBOJAUTH (PU3MUECKHE U XUMHUYECKHUE SKCTIICPUMEHTHI,
MPOBOJIUTHE 00pabOTKY WX pe3yJbTaTOB U OIEHWBATh TMOTPEIIHOCTH, BBIABUTATh THIOTE3BI H
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MATeMAaTUYECKOTO aHallu3a H
MOJICTTUPOBAHHSI, TEOPETUIECCKOTO U IKCIIEpUMeHTaIbHOTO ucciaenoBanus (ITK-16).

3name:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TETUIOTH U MACCHI;

- OCHOBHBIC YpaBHEHHS TMPHUKIATHON THAPABIUKH U 3aKOHOMEPHOCTH TEpeMENICHUS
JKUJIKOCTEI;

- OCHOBHBIE 3aKOHOMEPHOCTH IPOIIECCOB OCAXICHHS, (QUILTPOBAHUS M TEUYCHHS Uepe3
3€pHHUCTHIE CJIOU;

- pU3UYECKYI0 CYIIHOCTh MPOIECCOB TEIUIO- U MaCCOOOMEHa;

- OCHOBHBIE KHMHETHYECKHE 3aKOHOMEPHOCTH MaccomepeHoca [isi cucteM ra3(map)-
JKUJIKOCTD;

- THUMOBBIE TIPOIECCHl XUMUYECKOW TEXHOJIOTUHU, COOTBETCTBYIOIIUE ANMapaThl U METOIbI UX
pacuera.

Ymems:

- OTIPECIISTh XapaKTep ABUKEHUS KUIKOCTEH U Ta30B;

- HCIIOJh30BaTh OCHOBHBIC KMHETHYECKHE 3aKOHOMEPHOCTH TEIJIO- M MacCOIMepeHoca Mpu
aHaJIM3€ TETJIOBBIX U MACCOOOMEHHBIX MPOIECCOB;

- COCTaBJISITh MaTepHUAIIbHBIC U TETIOBBIE OAIAHCHI JUIS CUCTEM Ta3(Iap)-KUAKOCTh;

- pacCUMTHIBaTh MapaMeTPbl HACOCHOTO, TEIUIO- U MaCCOOOMEHHOTO 000pyAOBaHNUS;

- COCTABJISITh TEXHOJIOTHYECKHE CXeMbl M H300pakaTh HA HUX OCHOBHBIC alllaparhl;

- QHAIM3HMPOBATh OJKCIEPUMEHTAIBHO TIONYYEHHbIE K TEOPETHUYECKH pacCUUTaHHBIC
MoKa3zaTesid padoThI almapaToB.

Brnaoems.

- METOJIOJIOTHEH pacueTa THAPOMEXaHNYECKUX, TeTNIOBBIX U MaCCOOOMEHHBIX MPOIECCOB.

- METOJAMH COCTABJIEHUS TEXHOJOTMYECKHUX CXEM.
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3. KpaTkoe conep:kaHue TUCHUTLINHBI:

Ne n/m HaunmenoBaHue 1a00paTopHbIX padoT

1 OnpeneneHue peKxMMOB TEYEHUS )KUIKOCTEH.

2 N3yuenue npoduiisi ckopocTel moToka B TpyOOmpoBo/IE.

3 ['unpaBnuyeckoe COMPOTHBICHHWE B TpyOOmpoBojgax (METAIMUECKOM H
CTEKJITHHOM) M 3JIEMEHTaxX TPyOOIIPOBOIHON apMaTypHl.

4 OnpeneneHne  TUAPABIMYECKOIO  CONPOTUBIEHMS  MPSMOIO  ydacTkKa
TpyOOIpoBOIa.

5) Omnpenenenue TUIPABINYECKOTrO COTIPOTUBIICHUS B 3JIeMEHTax
TpyOOIIPOBOIHOM apMaTyphl (nuadparma, IpOCCETbHBIA BEHTHIIb).

6 Omnpenenenre TUAPOJUHAMUYECKOTO COIIPOTUBIICHUS CYXOl CUTYATON TapelIKu
KOJIOHHOTO arapara.

7 OmnpeneneHue TUAPABIMYECKOTO COIMPOTHBICHUS OPOIIAEMOW CHUTYATOMN
TapeJIKu KOJIOHHOTO ariapara.

8 N3mepeHne ruapaBIdvecKOTO COMPOTUBIEHUS TPYOHOTO W MEXTPYOHOTO
MIPOCTPAHCTBA TEIUIOOOMEHHOTO amnmapara.

9 KanubpoBka pacxomomepa BECOBBIM METOIOM.

10 N3ydenune xapakTepUCTUK LIEHTPOOEKHBIX HACOCOB.

11 Onpenenenue KoddunmeHTa TeIuIonepe1auu B JBYXTPYOHBIX
TEII000MEHHUKAX.

12 Tennomepenaya B METAUIMYECKOM W CTEKISTHHOM  KOXYXOTPYOHBIX
TEII000MEHHUKAX.

13 HHTEeHCUBHOCTD TEIUIONEPEIaut B IIIACTUHYATOM TETNIOOOMEHHUKE

14 W3ydenue mporiecca HECTAMOHAPHOTO TEIJIOOOMEHA B armapaTte ¢ MEIIaIKon
U TIOTPY>KHBIM 3MEEBHKOM.

15 Omnpenenenne K03(h(HUIMESHTOB MacCOOTIAYH B Ta30BOH (haze MpH HCIIAPSHUU
KHUJKOCTU B BO3AYIIHBIA TMOTOK WM TNPU KOHJEHCAIMM Mapa Ha IUICHKE
KHUJIKOCTU B HACAJI0YHON KOJIOHHE.

16 Onpenenenre kK03pGUIIUEHTOB MACCOOTAAYN B KUIAKOHN (a3e mpu aecopOuuu
JMOKCHUIA YTIIepoa U3 BOJBI B IUIEHOYHOW KOJIOHHE.

17 W3ydeHnue COBMECTHOTO TEIIO- M MAacCOOOMEHa B HACaI04YHON KOJIOHHE.

18 N3yuenue mporuecca nNpocToi neperoHku OMHApHOM cMecH U30MPONaHOI-BOA.

19 N3yuenne mporecca TPOCTOM TMEPEroHKM OWHApPHOW CMEcH  Boja-
STUJICHTJIUKOJb.

20 W3yyenwne npoliecca Nepuoandeckoil pektudukanu OMHaApHON cMecH dTaHOoJ-
BOJIA.

21 Paznenenune pacTBOpOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 Omnpenenenne CKOPOCTH CBOOOTHOTO OCAXKICHUS TBEPABIX YACTHUI] M BCTUTBITUS
My3bIpEN B )KUIKOCTSX.

23 Wzyuenwue npouecca GUIbTPOBAHUS CYCIICH3UU.

24 IM'unpoauHamMKa HEMOABUKHOTO U TICEBAOOKMKEHHOTO 36PHUCTOTO CIOA.
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4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIx B akanmem.
eIMHUIIAX gacax
OO0mast TpyA0€eMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 2,0 72
AYyIUTOPHBIE 3aHATHUS: 0,33 12
Jlexumnm (Jlek) - -
Jlaboparopusie paboTs (JIab) 0,33 12
[Ipaktuueckue 3anstus (113) - -
CamocronitesnsHasi padora (CP): 1,56 56
Buja koHTpossi: 3auer 0,11 4
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIHHBI
«Xumus u puszuka noaumepon» (b1.B.0/1.11)

1. Heab AMCUUILIHHBI — JOPMHUPOBAHUE Y CTYICHTOB LIEJIOCTHOTO MPEICTABICHUS B 00J1aCTH
HAaYKH O MoJIMMepax, ee (yHIaMEeHTAIbHbBIX TEOPETHUECKUX U MPAKTHUYECKUX MOJTOKEHHSIX.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 NporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJI30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMHUUECKON CBS3H B
Pa3IUYHBIX KJIaccax XMMHUYECKHX COCAMHEHUM ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XHUMHYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKpyskaromeM mupe (OITK-3);

- TOTOBHOCTHIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHN U
MaTepUalioB Ha UX OCHOBE JJIS pelIeHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(POPMALMIO, OTCUYECTBEHHBIH U
3apyOeXKHBIi OIBIT 10 Tematuke uccienoanus (I1K-20).

3namo:

- OCHOBHbIE TIOHATHUS U TEPMUHBI HAYKHU O MOJIUMEpPaAX;

- IPUHIUIBI KJIACCU(PUKALIUU TTOJTUMEPOB;

- 0COOGHHOCTH MOJIEKYJISIPHOTO CTPOCHHSI MOJTMMEPOB, MEXaHU3MbI H3TMOaHUs TOTUMEPHBIX
MOJIEKYJ U KOJTMYECTBEHHBIE KPUTEPUU OLIEHKH THOKOCTH MAaKpOMOJIEKYIT;

- 0COOCHHOCTH IIETTHOM MOJTMMEpHU3aIiH;

- OCHOBHBIE TIPOLIECCHI CTYNEHYATON MOJIMMEPU3ALINY;

- TUTIBI PEAKIUH, TPOTEKAIOIINE B TIOJIMMEPAX.

Ymemy:

- HICHTH(PHUITUPOBATH MOTUMEPHI 110 XUMHUIECKOH (opMyJie M MPOCTPAHCTBEHHOM (hopMme;

- ONpENeNATh TUI OJTUMEPU3AINH U TPOBOAUTD MOJIMMEPHU3ALUIO B PA3IIMYHBIX YCIOBHSIX;

- IPOBOAUTH ToMO(a3HyI0 U reTepoda3HyI0 MOTUKOHCHCAIIHIO U OTIPEACIISATh €€ MapaMeTphl.

Braoemy:

- OCHOBaMH HOMEHKJIATYpPbI U KJIacCU(UKALIUH TTOJIUMEPOB;

- METOJJaMH OLIEHKH THOKOCTH MaKpOMOJIEKYT,

- METOJJaMH OIIEHKH KHHETHYECKUX M TEPMOJANHAMHUECKUX MAapaMETPOB MOJIMMEPU3aIIH;

- HaBBIKAMH MIPOBE/ICHUS SKCIIEPUMEHTA 10 CHHTE3Y MOJIMMEPOB.

3. KpaTkoe conepskaHue TUCHUILINHBI:

Brenenune. OCHOBHBIE MOHATUS U TEPMUHBI MOJUMEpPHOU Hayku. OmnpeneneHrue TrpaHUIlbl
MOJIUMEPHOT0 COCTOSTHUS BEIIECTBA.

Homenknatypa BBICOKOMOJEKYJISPHBIX COCOUHEHHI: HMCTOpHYECKas, pallloHalIbHasl,
cucrematrueckas (IUPAC).

Knaccudukanus noamMepoB — o MPOUCXOKICHUIO U IO CTPOSHUIO OCHOBHBIX Lieneil. O0mas
KIaccuukanus nonumMepoB. Peakunu o0pazoBaHUs MAaKPOMOJIEKY .

OcoOeHHOCTH MOJIEKYJISIPHOTO CTPOCHHUS MOJMMEPOB U MX (u3ndeckux cBoicTB. [Ipupona
rHOKOCTH IIETIHBIX MOJIEKYJ W KOJHMYECTBEHHBIE KpPUTEPUH OLEHKH uxX THOKocTth. IlyTm
peryiaupoBaHus THOKOCTH MaKpOMOJIEKY L.

Lenusie mporeccel 00pa3oBaHUS MAaKPOMOJIEKYI.

PagukanbHas monumepusanus. MHunuupoBaHue pagukainbHOW monuMepusanuu. Craguu
paauKanbHO# monuMepusanuu. KuneTnka pagukaabHONW MOTUMEPH3AIUN B Macce. DHEPreTHIEeCKHe
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n TCPMOAUHAMHUYCCKUC XapaKTCPUCTHKHU

paluKaIbHOU

MoJIMMEpHU3allNu.

Panukansuas

nojJimMepusanusa B MacC€ U B paCTBOPC. PanukannHas FCTCpO(i)aSHaH noJimMepu3anus.

Nonnass monmumepusanus. OOImme 3aKOHOMEPHOCTH HWOHHOW monumepm3anuu. OOrue

ITOJIOKCHU A HCHHOI>'I COMoOJIMMCpPU3alnu.

CryneHuatsle mpouecchl 00pa30BaHUs MAaKPOMOJIEKYJI.

MoHOoMEpBI M pEeakIMH, MCIOJb3YyEMbIE B CTYIIEHYATBhIX MPOLECCAaX CHHTE3a IOJIMMEPOB.

Tunbel W XxapakTep peakuuid NOJMKOHJeHcanuu. KHHeTMka paBHOBECHOW W HE PaBHOBECHOM

noyimkoHaeHcanui. CTaauu TOJMKOHICHCAIIMOHHBIX MpoIieccoB. [10004HBIC peaknuy Ha CTaIUH

00pa3oBaHusl MAaKpPOMOJIEKYJI. MeTO/IbI OCYIIECTBIICHUS CTYIIEHYAThIX peaKIUii CHHTE3a MOJIMMEPOB.

XUMHYECKHE pCaKknuu MoJINMMEpPOB. Knaccmbnxaunﬂ 1 0COOEHHOCTH XMMHYECKUX peaKI_II/Iﬁ C

y4acTHeM MaKpOMOJIEKYII.
4. O0beM yueOHOH TUCIHIJIMHBI

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax

O01mas Tpya0eMKOCTb JUCHUILIHHBI N0 Y4€0HOMY IIaHY 6,0 216
AyAUTOpPHBIE 3aHATHS: 0,61 22
Jlextuu (JIek) 0,28 10
Jlaboparopusie padoTs (JIab) 0,33 12
[Tpaktuueckue 3ausatus (I13) - -

CamocronTesnnnasi padora (CP): 5,28 190
Buja koHTpOJIsI: 3a4eT ¢ OLeHKOM 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«TexHnosiorusi u o6opynoBaHue npou3sojacTBa noaumepos» (b1.B.0/1.12)
1. Heab AMCUMIUIMHBI — O3HAKOMJIEHHE C OOIIMMH BONPOCAMH XMMHUYECKOH TEXHOJIOTHU
HOJMMEPOB, OCOOCHHOCTSMH M TPUHIMIIAMH TPOU3BOJCTBA KPYHMHOTOHHA)KHBIX MOJMMEPOB,
00J1acTSIMH UCIIOJI30BAHUS [TOJIMMEPOB U KOMIIO3UIIMOHHBIX MaTEpUaIoB HAa UX OCHOBE.

2. B pe3yabTarte n3y4eHusi JUCHUIUINHBI 00y4aKOLIMIICA N0 MporpaMmMe dakajaBppuara
JAOJIKeH:

Obnadoams crenyroIMUMA KOMIETEHIUSIMHE:

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHBIE TEXHHUUECKHUE pELICHUs TpH pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKHUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTUYECKUX TocneacTBHi ux npuMeHenus ([1K-4);

- CIIOCOOHOCTBIO MIPOBEPATh TEXHUUECKOE COCTOSIHUE, OPraHU30BbIBATh MPOPUIAKTHUECKUE
OCMOTpPBI U TEKYIIUHA PEMOHT 00OPYJOBaHUS, TOTOBUTH OOOpPYAOBAaHHWE K PEMOHTY M MPUHUMATH
obopyaoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO M 3KCILTyaTallii BHOBb BBOAMMOTO o0opymoBanus (ITK-8);

- CHOCOOHOCTBIO BBISIBIISITH U YCTPAHATH OTKIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUS U MapaMeTPOB TexHoorndeckoro mpoiecca (ITK-11).

3uamo:

- CYWIECTBYIONIME TEXHOJOTHH M 00OpyJOBaHHE, WCIIOIB3yeMOE TIIPH IPOU3BOJICTBE
TIOJIMMEPOB, a TAKXKe MPH UX MOIU(DUKAIIH;

- XMMHYECKHE PEaKINH, IPOTEKAIOLUE B MPOLECCE MPOU3BOJICTBA KAXI0T0 U3 MOJIUMEPOB,
Ha3Ha4yeHHe KOMIIOHEHTOB PEaKIIMOHHBIX CMeCe, ClIOCcOObI M PEKUMBbI IPOBEICHHUS MOTMMEPU3ALIUN
Y TIOJIMKOH/ICHCAIUY;

- 3aKOHOMEPHOCTH XUMHYECKUX U (PU3UUYECKUX TPOIECCOB MPH MPOU3BOJCTBE MOITHUMEPOB;

- METOIBI KOHTPOJSI OCHOBHBIX TEXHOJOTHUYECKUX TapaMeTpOB IMPOIECCOB MPOU3BOACTBA
MOJINMEPOB;

- TEXHUKY O€30MacCHOCTH M MEpbl 3allUThl OKPY)KAIOMIEH Cpenbl MpU TPOU3BOICTBE
MOHOMEPOB U TTOJIMMEPOB.

Ymemo:

- BBIOMpaTh HEOOXOUMBIE CHIPHEBBIE PECYPCHI M alIapaTHO-TEXHOJOTHUECKOE HCIIOTHEHHE
JUTSI IPOU3BOJICTBA KOHKPETHO B3SITOTO MOJIUMEPA;

- COCTaBIIAITh W AaHAIM3WPOBATH COBPEMEHHBIC TEXHOJOTHMYECKHE CXEMBI OCHOBHBIX
MIPOIECCOB TPOM3BOACTBA TOJIMMEPOB, YMETh HMX ONTHMH3UPOBAaTh W HAIOJIHATH IEPEIOBBIM
COBPEMEHHBIM 000PYIOBAaHHEM;

- TPaMOTHO TUIAHUPOBATh CTAJIUM TPOU3BOJICTBA TIOJIMMEPOB, BKIIOYAs CUHTE3, BBIJICIICHHE,
OYKCTKY, CYIIIKY, IEPBUYHYIO TIEpepabOTKy OTIECILHO B3STOTO MOJHUMEPA;

- BBIOpaTh CHOCOO OYHMCTKM BCIIOMOTATEIBHBIX BEIIECTB, a TAKKE BO3MOXKHBIE METOIBI
VIIaBIMBAHUS W JI€3aKTUBAIIMM TIOOOYHBIX BEIIECTB, MMEIOIIMX MECTO OBITh IMPH MPOHU3BOJCTBE
Ka)JIOTO U3 PacCMaTpHUBaEeMOro TIOJIMMepa.

Braoemw:

- XUMHUYECKHMMH HaBBIKAMH JUIA TpO(ECCHOHATLHOTO IUIAHMPOBAHHUS IPOHM3BOJICTBA
KOHKPETHOT'O TIPEJICTABUTEIIS MTOJIUMEPOB;

- HaBBIKAMH, MO3BOJISIONIMMHU OIICHUTh HIOAHCHI XUMHUECKUX, CHIPhEBBIX, MaTepPHAIbHO-
TEXHUYECKHUX M TEXHOJIOTUIECKHX 0COOCHHOCTEH MPOU3BOICTBA OTJCIBLHO B3SATHIX MPEICTABUTEICH
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MOJIUMEPOB, PACCMAaTPUBAEMBIX B paMKax JTaHHOUW TUCIUILIUHBI.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

CpaBHUTENBHBIN aHATU3 CIMOCOOOB TMOJYYCHHS IMOJIMMEPOB KaK MO IEMHOMY, TaK U IO
CTYIEHYaTOMY MEXaHU3MaM.

HcxonHoe chippe M XUMHUYECKHE pPEaKIMM, MPOTEKAIOI[Ue B MPOIECCE MPOU3BOJICTBA
MOJIUMEPOB.

TexHonornu NpPoOM3BOACTBA MOJUMEPOB, IMOIYYaeMbIX MO PEAKIUSAM MOJIUMEpPHU3aLUU U
MOJIMKOHACHCAIINH.

O6opynoBaHue, UCIOIB3yEMOE MIPU MPOU3BOJCTBE MOJIMMEPOB, UX BBIACIECHUHU, OUUTKE U
MEPBUYHOM mepepadoTKe.

4. O0beM yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabl yueOHoi1 padoThI B 3ayeTHBIX B akanem.
eIMHULIAX yacax

OO0mast TpyA0eMKOCTb JMCHHUIIIMHBI 110 Y4eOHOMY IIaHy 9,0 324
AyaMTOpHBbIE 3aAHATHSA: 1,11 40
Jlexuuu (Jlek) 0,44 16
JlabopaTtopusie padoTs (JIad) 0,67 24
[Tpaktuueckue 3ausatus (I13) - -

CamocrosiTesibHas padora (CP): 7,64 275
Bujx KOHTpOJIS: IK3aMeH 0,25 9
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIHHBI
«TexHonorus u odopyaoBanue npoueccos nepepadorku noaumepos» (61.B.0/1.13)

1. Heap TMCHUIUIMHBI — TproOpeTeHNe 3HAHUN M KOMIIETEHIIMK B 00JacTu mepepadoTKu
NOJMMEPOB B M3JeNUsA; (U3NYECKUX OCHOB IPOLECCOB, MPOUCXOAALINX MpH HepepadoTke
MOJIMMEPOB, BIUSHHS YCIOBUH NepepaOOTKA Ha CBOMCTBA M3MENHN, OCHOBHBIX TEXHOJIOTHMYECKHX
CXEM U HCIIOIb3YEeMOTro 000py10BaHHSL.

2. B pe3yabTaTe u3ydyeHus AUCHUIUIUHBI 00yYaomuiics Mo nporpamMme dakajgaBpuarTa
JAOJIKeH:

Obradoamse CleqyONIUMA KOMIETSHITHSIMHE:

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHBIE TEXHHUYECKUE pELICHHS TpH pa3paboTke
TEXHOJIOTHUYECKHX IMPOIECCOB, BHIOMPATh TEXHHUYECKHUE CPEICTBA W TEXHOJOTHMH C YYETOM
IKOJIOTUYECKUX TocneacTBHi uX npuMeHenus ([1K-4);

- TOTOBHOCTBIO K OCBOCHHUIO M SKCILTyaTallid BHOBL BBOAUMOT0 obopyaoBanus (ITK-8);

- CHOCOOHOCTBIO BBISIBIISITH U YCTPAHATH OTKIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUs M TApaMETPOB TeXHooru4eckoro mporecca (ITK-11).

3uams.

- TEXHOJOTMYECKHWE OCHOBBI OPTaHU3aIlMM COBPEMEHHBIX IPOLECCOB TMepepadOTKU
HOJIMMEPOB;

- COBpEMEHHBIE TpeOOBaHHMA K anmapaTypHOMYy O(OPMIICHHIO OCHOBHBIX MPOIECCOB
nepepaboTKU OJTUMEPOB;

- OCHOBHOE NpUMeHsieMoe 000pyAOBaHUE IS TOTYUYESHHS U3 MTOJIMMEPOB FOTOBBIX U3ACIUN U
MTOKPBITUM.

Ymemo:

- BbIOMpaTh OOOpYyAOBaHUE JUIsI KOHKPETHBIX TEXHOJOTHYECKUX IPOIECCOB C YUYETOM
0COOCHHOCTEH XUMUYECKUX U (PU3UKO-XUMHUECKHUX CBOWCTB MOJIMMEPHBIX MaTEPHAIIOB;

- OpraHM30BaTh YMPABJICHUE TEXHOJOTMYECKHMMHU MPOLIECCAaMH NEpepadOTKU MOJIMMEPOB C
MaKCUMaJIbHOU CTENEeHBIO 2(HEKTUBHOCTH.

Bnaoemy:

- COBPEMEHHBIMH TPE/ICTABICHUSMH O TIEPEIOBBIX TEXHOJIOTUSIX i 000PYI0BaHUH MTPOIIECCOB
MPOU3BOJICTBA U3ACTUI U3 OJTUMEPHBIX MaTEpUaIOB.

3. KpaTkoe coep:kanue JUCUUIIHHBI

Monynb 1. AHanu3 COBPEMEHHBIX TEXHOJIOTHUYECKHX MPOIECCOB MEePepadOTKH MOIHUMEPOB.
Knaccudukanus MeromoB mnepepabOTKU MOIMMEpOB. B3anMOCBs3b UX CBOWMCTB M crocoba X
nepepadoTKH. Peonorus pacriaBoB MIOJIUMEPOB. [Tnactudukarms MOJIUMEPOB
HU3KOMOJICKYJSIPHBIMU  cOoeMHeHusIMU. HanonHenue nonumepoB. JlecTpykuusi (crapeHue) u
cTabmm3anus monuMepoB. OpHEHTAIIMOHHBIE TPOLIECCH B IIOJIMMEPAX.

Monayns 2. MeTos! epepabOoTKH MOTMMEPOB U IJIACTUYECKUX MacC Ha UX OCHOBE.

- [TpeccoBanue.

- JIutbeBoe (TpaHchepHOE) MpeccoBaHue.

- JIuthe mox naBiIeHUEM.

- Jluthe Oe3 naBieHws.

- DKCTpYy3Hsl.

- BaniplieBaHue U KaJIaHAPOBAHUE.

- IlepepaboTka MOJMMEPOB M IUIACTHYECKHMX MAacC B BBICOKODJIACTUYECKOM COCTOSIHUU.
[[IramnoBanue. [THeBMO- 1 BakyymbopMOBaHHE.
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- [IepepaOoTka moJIMMeEpPOB U3 PACTBOPOB.

4. O0beM yueOHOH TUCIHIJIMHBI

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax

O01mas Tpya0eMKOCTb JMCHUILIHHBI N0 Y4€0HOMY IIAHY 7,0 252
AyAUTOpPHBbIE 3aHATHS: 0,66 24
Jlexuu (JIek) 0,33 12
JlabopaTtopHbie paboTh (JIab) 0,33 12
[TpakTiueckue 3anstus (I13) - -

Camocrositesannasi padora (CP): 6,09 219
Buja koHTpOJISI: IK3aMeH 0,25 9
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIHHBI
«MarepuaJjioBeieHue U 3alMTa 0T Koppo3un» (b1.B.O/1.14)

1. Ieap AUCHMIUVIMHBI — TPHOOpPETEHHE CTYACHTAaMH 3HAHUH, HEOOXOAMMBIX IS
CaMOCTOSITEJIFHOTO PEIICHHUs] BOIPOCOB, CBS3aHHBIX C BHIOOPOM MarepuaioB 000pyIOBaHHUS
MPOM3BOJICTB MOJyYEHUS U IEPepadOTKA MOJIMMEPOB, TIPOU3BOJICTB JAKOKPACOYHBIX MAaTEPHAIIOB.

2. B pe3yabTare M3y4YeHus1 JMCUUILIHHBI 00YYAKIIMICA MO MporpaMmMe 0akajnappuara
HOJIZKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO TIPUHMMATh KOHKPETHbIE TEXHUYECKHE peIIeHUus NpU pa3paboTke
TEXHOJIOTUYECKUX IMPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJOTMH C YYETOM
9KOJIOTHYECKUX TocaencTBuii ux npumenenus (I1K-4);

- CHOCOOHOCTBIO TPOBOAWUTH AHAIM3 CHIPbSi, MAaTEPUATOB W TOTOBOW TMPOIYKIIHH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanm3a ([1K-10);

- TOTOBHOCTBIO TIPOBOJUTH CTaHIAPTHBIC M CEPTU(UKALMOHHBIC WCIIBITAHUS MaTEPHAJIOB,
u3eui u TexHonorudeckux mnpoieccon (ITK-17);

- TOTOBHOCTBIO HCIOJb30BATh 3HAHHE CBOMCTB XMMHYECKHUX 3JEMEHTOB, COCAMHEHUH MU
MaTepHaioB Ha KX OCHOBE IS PelIeHus 3a1a4 npodeccuonanbroi aesreapaoctu (ITK-18).

3nams:

- KJTacCU()MKALUIO, CTPYKTYPY, COCTaB U CBOWCTBA MAaTE€PUAJIOB;

- MApKHPOBKY MaTEpPHAaJIOB [0 POCCUICKUM CTaHIapTaM;

- OCHOBHbIE KOHCTPYKLIMOHHbIE M (YHKIMOHAJIbHBIE MaTEpUalibl, IpPUMEHIEMbIE B
XUMHYECKON TEXHOJIOTHH U XUMHYECKOM anmnapaToCTPOCHUH.

Ymemy:

- PallMOHATIBHO NOA00paTh KOHCTPYKIMOHHBIA MaTrepuan JUlsl XMMHKO-TEXHOJIOIMYECKOrO
npoiiecca (peakTopa, anmnapara, MalliHbI) ¢ Y4ETOM METOJIOB 3alUThI OT BO3MOXKHOT'O BO3JEHCTBUSA
TEXHOJIOTUYECKOM CpeJIbl.

Brnaoemy:

- METOJIaMHU OTIPEJICJICHUS] CBOMCTB MaTEPUAJIOB,;

- JaHHBIMU JJI1 NPUHATHA KOHKPETHBIX TEXHUYECKHX pELIEHUH Mpu pa3paboTke
000py10BaHUs IPOU3BOJICTB MOIY4YEHUS U IepepabOTKH MOJIMMEPOB, IPOU3BOACTB JTAKOKPACOYHBIX
MaTEpHAJIOB.

3. KpaTkoe coep:kanue IMCHUIIHHBI:

BBenenue

MarepuanoBeeHIE KaK HayKa: IeJd, 331a4K ¥ 3HaUeHue AUCUUIUIMHBL. O01ue TpeboBaHus,
IpEeIbsABIsEMbIE K MaTepHUajgaM B 3aBUCMMOCTH OT YCJIOBUHM HMCHOJIb30BaHMUS WM JKCIUTyaTalUH.
PasBurne Hayku o maTepuanax. Poib pycCKuX y4eHBIX B pa3BUTHH HayKH. JlocTHXeHHUs B 00JacTu
CO3JIaHUs HOBBIX MaTEPUAIOB, TEXHUKO-IKOHOMUYECKast 3()(hEeKTUBHOCTh UX IPUMEHEHNUS. 3HAYCHHE
MaTEepHaJIOB B Pa3BUTUN XUMHUKO-TEXHOJIOTHYECKHUX ITPOLIECCOB M 00eCIIeYeHNH UX 0€30MaCHOCTH.

Monyns 1. @u3nKo-XxMMHYECKHE OCHOBBI MaTepHAIOBEICHHS

OcHOBHBIE NIOHATHA O CTPOCHMH, CTPYKTYpE U CBOMCTBaX MaTepuanaoB. MeTolbl U3yUeHUs
CTPYKTYPbI U CBOMCTB MaTepHaJOB.

Crpoenne marepuanoB. OCHOBHBIE THIIBI KpHCTAIMUECKuX pemerok. Krnaccuduxanms
KPHUCTAJIJIOB IO THIAM CBA3H. AHU30TPONHsI CBOMCTB KprcTauioB. CTpOoeHNE peabHbIX KPUCTAIIIOB.
JledexThl pealbHbIX KPUCTAJIJIOB U UX BJIMSHUE Ha CBOMCTBA METAJIJIOB U CIUIABOB.
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CpoiictBa marepuanoB. ITokazarenu cBoiictB. Knaccudukanus cBoiicTB. MexaHuueckue,
dusznyeckne, XHUMHUYECKHUE, OKCIUTyaTallMOHHBIE W TEXHOJOTMYECKHE CBOMCTBA MAaTEpUANIOB.
[Toka3zarenn MeEXaHMYECKUX CBOWCTB, OIIPEEIAEMbIE IIPU CTATUYECKUX UCIIBITAHUAX HA PACTKEHHE
U m3rub. Metoapl ompezeneHuss TBEPIOCTH MarepuaioB. llokazarenn MeXaHHYECKHUX CBOMCTB,
ornpezensseMble PU TMHAMUYECKUX U [IUKINYECKUX UCTIBITAaHUSIX.

OcHOBBI TEOpUM CIUIaBOB. J[MarpaMMbl COCTOSIHMS CIIaBOB. Te€pMUHBI U ONpesesICHusI.
JwnarpaMmbl — «cocTaB-CBOMCTBO». Da30BbI COCTAB CIUIABOB. 3aBUCHUMOCTh MEK]y CBOWCTBAMHU
CILJIABOB M TUIIOM JuarpaMmbl coctositus. [Tpasuiio H.C. KypHnakosa.

Monyns 2. MeTtamindeckue MaTepraibl

Kene3o u crmassl Ha ero ocHoBe. CTanu U 4yryHbl. CTPYKTYpPBI CIUIaBOB KEJI€30-yTIEPO/I.
JlmarpaMmbl COCTOSIHUS JKee30-11eMEeHTUT. KOMIOHeHThI, (a3bl U CTPYKTYpPHBIE COCTABIISIOIINE
cTaneil u 6eJbIX YyTYHOB.

KoHCTpyKIIMOHHBIE, HMHCTPYMEHTAJIbHBIE METAJNIMYECKUE MaTepuaabl M MaTepuainbl ¢
0COOBIMHU CBOMCTBAMM, UX CBOMCTBA, 00JIaCTh NPUMEHEHUS, MApKUPOBKA.

Teopus u mpakTHKa TEPMUIECKON M XUMHUKO-TEPMHUYECKONW 00padOTKN METaJJIOB U CIJIABOB.

[[BeTHBIE METaJUIBI U CIUIABBI HA UX OCHOBE. [IOpOIIKOBBIE METAIIMYECKUE MAaTEPHUAIIBI.

Monyinb 3. OcHOBBI KOPPO3UHU METAIIOB. [IpHHIMITBI 1 METO/BI 3AIIUTHI OT KOPPO3HUH.

Koppo3us meTanioB B yCIOBHUSIX TEXHOJIOTMUYECKUX CPEJl XMMUYECKUX MPOU3BOJICTB.

MeTo/1bI 3a1IMTHI MAIIMH U alllapaToB MIPOU3BOJICTB MOTYUYEHUS U MEPepadOTKU MOIUMEPOB,
IIPOM3BO/ICTB JIAKOKPACOUYHBIX MaTEpUAJIOB.

Monyns 4. Hemeramindeckue MaTepuabl

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeAuHeHui. CTpoeHHe H CBOMCTBA
noauMepoB. TepMopeakTUBHbBIE U TEPMOILIACTUYHbIE OIMMepbl. CTpOEHHE U CBOICTBA IJIacTMacc.
OCHOBHBIE Pa3HOBHUJIHOCTH IPOMBINUICHHBIX IIOJIMMEPOB M IUIaCTMAcC. ['a30HaNoIHEHHBIE
IJIaCTMACCHI.

Oco0eHHOCTH CTPOEHHs, CBOMCTBA PE3UHOBBIX MaTepuanoB. Pe3uHbl 0011ero Ha3HauYeHUs,
CHeIMalIbHbIE PE3UHBI U 00JIACTH UX MPUMEHEHUS.

Jlakokpacounsle Matepuansl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKA,
IMATIEBKA.

Cunukatabie MaTepuaisl. ['padut. Acoect. CBoiicTBa M 001aCTH TPUMEHCHUS.

Komnosummonnsie Marepuansl  (KM). OOmast xapakTepuUCTHKa  KOMITO3UITHOHHBIX
MarepuanoB. KOMIO3WIMOHHBIE MaTepHalbl HA METALIMYECKOM M HEMETANIMYECKOM OCHOBE.
ApMupoBaHHbIE NOTUMEPHBIE MaTepraisbl. [IoHATHA 0 HAHOTEXHOIOTUAX, HAHOMATEepUasax.

Moaynb 5. DKOHOMHYECKH 000CHOBAaHHBIN BHIOOP MAaTEpUAJIOB.

Bri0Op KOHCTPYKUMOHHBIX MAaT€pUANOB MPOU3BOJACTB TMONYy4YeHHs] U TepepaboTKu
MOJIUMEPOB, IPOU3BO/ICTB JIAKOKPACOYHBIX MATEPUATIOB. DKOJIOTHYECKHUE K IKOHOMUYECKHUE ACTIEKTHI
MaTEpUaJIOBEIECHHUS U 3AIUThl MATEPHAIIOB OT KOPPO3UHU.
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4. O0beM yueOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIx B akanmem.
CIMHUIIAX gacax
Oo6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,33 12
Jlexumnm (Jlek) 0,17 6
JlaGopatopusie pabots (J1ab) - -
[paxruyeckue 3ansatus (I13) 0,16 6
CamocronitesnsHasi padora (CP): 2,56 92
Buja koHTpossi: 3auer 0,11 4
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIHHBI
«MopeJupoBaHHe XMMHKO-TeXHOJOrn4eckux npoueccos» (b1.B.0/1.15)

1. eab AMCUUIVIMHBI — T[IONy4YeHHE CTyJeHTaMu-OakanaBpaMH 3HaHMA B o00JacTu
KOMITBIOTEPHOTO  MOJECJIMPOBAHUS  XUMHUKO-TEXHOJIOTHYECKUX TPOLECCOB C MPUMEHEHHEM
COBPEMEHHBIX CHCTEM KOMIIbIOTepHONH MmaTematuku, B yacTHocthi MATLAB u VBA, a Ttakxe
npruoOpeTeHne UMH TNPAaKTUYECKHX HABBIKOB pPa3pabOTKH MTaHHBIX KOMIBIOTEPHBIX MOJENEH ¢
OJTHOBPEMEHHBIM PELICHUEM 33/1a4U CTPYKTYpPHON U MapaMeTpuyecKol UIeHTH()UKALINN.

2. B pe3yabTarte n3y4eHusi JMCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBpuara
HOJIKEeH:

Obnadoams clenyrOIMUMA KOMIETSHIIHSIMHU:

- BIIQJICHUEM OCHOBHBIMU METO/aMH, CIIOCOOaMU M CpeJICTBAMM IOJY4YCHMs, XpaHEHu,
nepepaboTKi MH(POpPMALMU, HaBBIKAMU PabOThl C KOMIBIOTEPOM KakK CpPEJCTBOM YIpaBJICHHUS
undopmanueii (OIMK-5);

- TOTOBHOCTBIO TIPUMEHSTh aHAJTUTUYECKHE U YMCICHHBIE METOABI PEIICHHS TOCTABICHHBIX
3a1a4, WCIOJNB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTUH, IPOBOJUTH 0OpabOTKY
MH(QOPMALIMU C UCTOJIBb30BAaHUEM MPUKIIAJHBIX MPOTrPAMMHBIX CPEACTB c(hepbl MPOdhecCHOHATBHON
NEeSITEIbHOCTH, HCIOJIb30BaTh CETEBblE KOMIIBIOTEPHBIE TEXHOJOIMM M 0a3bl JaHHBIX B CBOEH
npogeccHOHaIbHOM 007acTH, MaKeThl NMPHUKIAJHBIX HPOTrpaMM JJsl pacyeTa TEXHOJIOTMYECKHX
napametpoB obopynosanus (ITK-2);

- CIIOCOOHOCTBIO HaJaKUBaTh, HACTPAUBaTh U OCYIIECTBIIATH MPOBEPKY O0OpYyIOBAaHUS U
nporpammHusix cpeacts (I1K-6).

3namo:

- METOAbl TOCTPOEHHUS SMIUPHUUYECKUX (BEPOSTHOCTHO-CTATUCTHUECKUX) U (pU3HKO-
XMUMHYECKHX  (TEOPEeTHYECKHX) MOJeNed XMMHUKO-TEXHOJIIOTMYECKUX IPOLIECCOB;  METOJIbI
UICHTU(QUKAIMM ~ MaTeMaTHYeCKUX ONUCAaHMM TEXHOJOIMYECKHMX IPOLIECCOB HA  OCHOBE
9KCHEPUMEHTAJIbHBIX JAHHBIX; METOJbl ONTUMU3ALMN XUMHKO-TEXHOJOIMUECKUX MPOIECCOB C
OPUMEHEHUEM SMITUPUYECKUX W/HITH (PU3UKO-XUMUYECKUX MOJETICH.

Ymemy:

- TPUMEHSATh HW3BECTHBIE METOJbl BBIUMCIUTEIILHOW MaTEeMAaTHUKU W MaTeMaTU4eCKOH
CTaTUCTHKH JJISi PEIICHWs KOHKPETHBIX 3a/Jad pacdyera, MOJCIUPOBAHUS, HICHTH(GHUKAIUU W
ONTHMHU3ALMU TIPU HCCIEIOBAHUM, MPOECKTUPOBAHUM U YIPABICHUHM MPOLECCAMU XUMHUYECKOU
TEXHOJIOTHH, a TAaKXKE YMETh HCIOJIb30BaTh B CBOEH NMPAKTUYECKON AEATEIbHOCTU JUISl JOCTUKECHUS
9THX LI N3BECTHBIE MAKETHI IPUKJIAHBIX TPOIPaMM.

Braoemy:

- METOJaMM MAaTeMaTHYeCKOW CTAaTUCTUKMU A 0OpaOOTKM pe3yjibTaTOB AaKTUBHBIX U
IACCHUBHBIX 3KCIIEPUMEHTOB, a TaKXKe METOJaMM BBIYUCIUTEIbHON MaTeMaTHKH Ui pa3paboTKH U
peanu3ani Ha KOMIIBIOTEPAX AJITOPHUTMOB MOJCIMPOBAHUS, HICHTHU()UKALUK W ONTUMHU3ALUH
XHUMHKO-TEXHOJIOTUYECKHX ITPOLIECCOB.

3. KpaTkoe coep:kanue AMCHUIINHBI:

3.1. OcHOBHBIE TMPHHIUIBI KOMITBIOTEPHOTO MOJEIMPOBAHHS XHMHUKO-TEXHOJIOTUIECKUX
nporeccoB (XTII). Marematudeckue SMIUPUYECKAEC M MaTeMaTHYECKHE (PU3UKO-XUMUUYECKHE
MOJEIN U  KOMIBIOTEPHOE  MOJenupoBaHue. JleTEPMUHUPOBAaHHbIE M  BEPOSITHOCTHBIE
MaTeMaTuueckue mozenu. IIpuMeHeHre MEeTOA0NOrUN CHUCTEMHOIO aHajau3a JUlsl peleHHs 3aaad
monenupoBanus. [IpuMeHeHwe  MpUHLMIA  «4YEPHOTO  SIIMKa» IMPU  MaTeMaTHYECKOM
MOJICIIMPOBAaHUH. ABTOMAaTH3MPOBAHHBIE CHUCTEMbl MPUKIAAHON MHPopmatuku. Hepapxuueckas
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CTPYKTypa XHMHYECKMX HPOM3BOACTB M HUX MaTeMmarnueckux Mozeneil. IIpumenenne
KOMIIBIOTEPHBIX MOJIEIEH XMMHUYECKUX MTPOLIECCOB Ul aHAJIN3a, ONTUMU3ALUN U CUHTE3a XUMHKO-
TEXHOJIOIMYECKUX cUcTeM. OCHOBHBIE TPUEMBI MATEMATHYECKOTO MOJIEITMPOBAHUS: SIMIIMPUUECKUIA,
CTPYKTYpHbIH  ((pu3uko-xuMuueckuid) M KOMOMHHUpOBaHHBIM (Teopernyeckuii). IlocTtpoenue
CTaTUYECKUX M JUHAMUYECKHX Mojuenei. Pemenne npsmeix 3agad. [IpoekTHBIM M MOBEPOYHBIN
(oueHOuHBIM) pacueT npoueccoB. Pemienne oOpaTHbIX 3anad. I[lapamerpuueckas u CTpyKTypHas
UICHTU(QUKAIMS MaTeMaTHYeCKMX MoJeneld. YCTaHOBIEHHE aJeKBAaTHOCTH MAaTeMaTHYECKUX
mozeneil. Crparerus NpoBEACHMs PACUETHBIX MCCIEAOBAHUNA M KOMIIBIOTEPHOTO MOJAEIMPOBAHUS
peaNbHbIX MIPOLIECCOB.
3.2.IlocTpoeHue SMIUPUIECKUX MOJIEIICH:

. ®opMmyIupoBKa 3aJ1a41 anmnpoKCUMAIK JAHHBIX JIJIs1 OMCAHUS SKCIIEPUMEHTAIbHbBIX
3aBUCUMOCTEH W TIOJYYEHHS OSMIOUPUYECKUX MOJENed TmpoueccoB. Buasl  Kputepuen
anmnpokcuManuu. Kpurepuii MeTo/1a HAUMEHBIINX KBaApaToB. Penenue 3a1aun annpoKCUMAaLu AJis
HEIMHEWHBIX W JHMHEWHBIX MO TapaMmerpaMm wmojeneid. MaTtpuyHas ¢GopMylIUpoBKa 3aqauu
annpoKcUMaluu. AHAJIUTUYECKMH M aNrOPpUTMMUYECKMH MOAXOIBl Ul peUIeHHs 3ajadu
annpOKCHMAlMK JJIs JIMHENHBIX U JINHEAPU30BAHHBIX MOJIENIEH METOAOM HaUMEHBIINX KBAJpaTOB,;

. 3aKOH HOPMAJIbHOTO pAaCIpEeleeHus] s BEKTOPHBIX CIIy4YalHbIX BEIWYUHBI U
ONpEEIIEHNE MX YNCJIOBBIX XapaKTEPUCTHK. MaTeMaTHUeCKOe OXHAAaHWE M JucHepcus A
BEKTOPHBIX CIIy4alHBbIX BEJIWYMH. JIUCIIEPCHOHHBIM W KOpPpEesUUOHHBIM aHanmu3. [loHsaTus
JUCIIEPCUN BOCIIPOU3BOJAMMOCTH U a/IEKBATHOCTH, a TAKXKE OCTATOYHOU aucnepcuu. OmnpenenacHue
BBIOOPOYHBIX KOA((UIIMEHTOB KOPPESIMA W KOIPPHUIMEHTa MHOXKECTBEHHON KOPPEIISIHH.
CraTucTHYeCKHi MOAX0/1 K ONPEIEICHNIO OIIMOOK U MOrPELIHOCTEN B AKCIIEPUMEHTAIbHBIX TOUKAX
WM3MEPEHHI;

J PErpECCUOHHBIM U KOPPEJSIIMOHHBIA aHaIU3 JUIsl TOCTPOEHHUS SMIIMPHUYECKHUX
MOJIeJIEll Ha OCHOBE JIaHHBIX IMACCUBHOIO 3KcrnepuMeHTa. [loHATHa QyHKIIMKM OTKIIMKA U (PAaKTOPOB.
OCHOBHBIE [IONYIIEHHUS PErPECCHOHHOIO M KOPPEISUMOHHOro aHanu3a. Kpurepum npoBepku
OJIHOPOJIHOCTH Jucriepcuii. BpIOOp BuIa ypaBHEHUH perpeccud, a TakKe OIpecICHHIE
K03 (UIIMEHTOB PErpecCcru U UX 3HAUMMOCTH C UCTIOJb30BaHuEM Kputepus CthiofaeHTa. [Iponenypa
UCKIIIOYCHHs] ~ HE3HAUMMbIX  K0dQduimeHtoB  perpeccur.  OmpesneneHue  ageKBaTHOCTH
PErpeCCUOHHBIX MOJENEH C IOMOLIBI0 KpuTepus Pumepa;

. OCHOBHBIC TIOJIOKEHHST TCOPUHU IUIAHUpOBaHUs dkcrepuMeHtoB (1) mONHBIH
dakropusIil skcniepumenT (I1DP3) u 06paboTka ero pe3ynbraroB. OnTUMaIbHbIE CBOMCTBA MAaTPHIIBI
IUTAHUPOBAHMSI M CBOMCTBO oOpTOroHanbHOCTH. Omnpenenenue kodQPHUIMEHTOB Mojenel, Hux
3HaYMMOCTH U ITPOBEPKa a/IeKBaTHOCTH ypaBHEeHUs perpeccuil. CBOWCTBO poTaTabeIbHOCTH MTOTHOTO
(aKTOPHOTO SKCIIEPUMEHTA;

. OCHOBHBIC MOJIOKEHHUS TEOPHUH MIaHupoBanus skcrepuMeHToB (I1): opToroHanbHbII
HeHTpaabHbId KoMmo3uimonHbi Tian (OLIKII) skciepumMeHTOB m 00paboTKa €ro pe3yJbTaToB.
ObecnieueHue OPTOrOHAIBLHOCTH MATPUIIBI TUIAHUPOBAHHS M OIPEJEIICHUE BEJIWYMHBI 3BE3THOTO
wiedya. Onpenenerne K03QPUIMEHTOB MOAETHN, UX 3HAYMMOCTH M OIICHKA aJIeKBATHOCTH YPaBHEHHUS
perpeccun. PacueTHoe BbIUKCIEHHE KOOPAUHAT TOUKH ONTUMYMa (IKCTPEMYyMa);

J ONTUMHU3ALMS IKCIIEPUMEHTAIbHBIX MCCIEI0BAaHUM C NMpUMEHEHHEeM Metoaa bokca-
Bunbcona. OcHOBHBIE MOAXOAbl K ONTHUMU3ALMM  OKCIEPUMEHTAIBHBIX  HCCIIEIOBaHMM.
OKCHepUMEHTAIbHO-CTaTUCTUUECKUM MeToA. CTpaTerus JBUKEHHS K OITUMYMY LieJeBol (pyHKINN
(yHKIIMM OTKJIHMKA) TPaJUEHTHBIM METOJOM. KpHTepum TOCTH)KEHHUS «IIOYTH CTallMOHAPHON
o0yacTu» U METOAbl YTOUHEHHUS MOJIOKEHUS ONITUMAaIbHONU TOYKU B (DAKTOPHOM IPOCTPAHCTBE.
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3.3. [TocTpoenune PU3NKO-XUMUIECKIUX MOJIETICH:

. 3Tallbl MAaTEMAaTHYECKOTr0 MOJeIupoBaHMs. POpPMYIMPOBKAa THIOTE3, MOCTPOEHHUE
MaTEeMaTHYECKOTO OMHCAaHUs, pa3paboTKa MOAETUPYIOLIETO alIropuTMa, MpOBEpKa aJAeKBATHOCTU
MOJEIN W UACHTUPUKAIMS HMX MapaMeTpOB, pacueTHBIC MCCIENI0BaHHUS (BBIUMCIUTEIBHBINA
AKCIEPUMEHT);

. COCTaBJIEHUE CHUCTEM YPAaBHEHMH MaTEMaTUYECKOrO0 OIHUCAHMS MPOLIECCOB U
pa3paboTka (BbIOOp) aIrOpUTMOB UX pelieHHs. BIoyHBI MPUHIMI MOCTPOSHHS CTPYKTYPHBIX
MaTeMaTHueckux wmojeneil. OOOoOIeHHOe OMHMCaHWe IBWKCHHS TMOTOKOB (a3 B ammapaTrax ¢
MOMOUIbI0 TUJIPOJUHAMHYECKUX MOJIENEH, YUUTHIBAIOIIMX COCPEAOTOUYEHHBIE U paclpeesieHHbIE
VCTOYHUKHU BEIIECTBA U SHEPTuM (TEIuIoThl). JIokalbHblE MHTEHCUBHOCTH UCTOYHHUKOB BELIECTBA U
TETUIOTHI B TIOTOKAaX, COOTBETCTBYIONINE PA3IHMUHBIM (DPU3UKO-XUMHUECKUX mporeccaM. OCHOBHBIC
THUIIBl YPAaBHEHU MaTEMaTUYECKOr0 OMMCAHUS XUMHUKO-TEXHOJIOIMYECKUX MPOLIECCOB — KOHEUYHBIE,
00bIKHOBEeHHBIC MU PepeHnranbabie U Aud depeHnaibHble YPaBHEHHs B YaCTHBIX MPOU3BO/IHBIX;

J MaTEMaTHYECKOE MOJECIMPOBAHUE CTAlMOHAPHBIX W JUHAMHYECKHUX PEXKHUMOB
TUIPABIMYECKHUX IPOLIECCOB B TPYOOIPOBOAHBIX CUCTEMaX, INI00AJIbHbIE U JEKOMIIO3UI[MOHHBIE
METO/IbI PEIICHUS CHCTEM HEJIMHEWHBIX YPABHEHUH, a TAKXKE SIBHbIE U HEABHBIE METObI YUCIIEHHOTO
peleHuss cucTeM OOBIKHOBEHHBIX AupdepeHunanbHbix ypaBHeHUH. CocTaBieHuEe ypaBHEHHMH
MaTeMaTHYeCKOro omucaHus mnpouecca. [loctpoenne MHPOPMAITMOHHBIX MaTPHI] MATEMaTHYECKUX
Mojesiell UIsl BbIOOpa OOIIEro ajaropuTMa pelieHus — MOJCIUPYIOUIero airopurMa. Peannsanus
QITOPUTMOB PELICHUSI HEJIMHEHHBIX U OOBIKHOBEHHBIX AU(QepeHIMaIbHbIX ypaBHeHHH. Onucanue
cranuoHapHslx pexumMoB XTII ¢ mpuMeHEeHHMEM CHCTEM JMHEHHBIX M HEJIWHEHHBIX YpPaBHEHWM.
Hrepanmonnele anroput™Msl pemeHus. [IpruMeHeHne MeTonoB IpOCThIX UTepanuii U HproToHa-
Padcona ansa momydenust pemenus. Ilpobiema  cxomumocTu — mpolecca  pelIeHHs.
JIeKOMITO3UITMOHHBIN METOJ PEIICHUS CJIOKHBIX CUCTEM KOHEYHBIX ypaBHeHHMU. [locTpoenue uH-
dbopMalmOHHON MaTpHIBl I BHIOOpa ONTHMAIBHOTO ANrOpuTMa pelleHus 3anaud. [loHsTue
HKECTKOCTU cUCTeM MU depeHIINaNbHBIX YPABHEHUN U KPUTEPHUH KECTKOCTU. SIBHBIE (OBICTpBIC) U
HesBHbIC (MEIUICHHBIC) METOABI pemieHus. Meroapl nepBoro (meron Diinepa), BTOoporo (
MoauduIpoBaHHbIE MeTobl Diiiepa) u uyerBeproro mopsiaka ( meron Pynre-Kyrtra). Ouenka
TOYHOCTH METOJZIOB — OHIMOOK yceueHHs. llepexonHble OMMOKKM W OMIMOKU OKPYIJICHHUS TpU
YHCIICHHOM UHTETpUpOoBaHuH U epeHIHaTbHBIX ypaBHeHNH. CriocoObl 00ecTiedeHnst CXOAMMOCTH
pemieHus 3anaud. [IpuMeHeHHE HESIBHBIX METOJOB JUISl PELICHUS JKECTKUX CHCTEM
muddepeHIMaNbHBIX ypaBHeHUH. OnpeneneHus mara HHTEeTpUPOBaHUS UTEPALMOHHBIM METOIOM.
MetonoB Kpanka-HukonabcoHa (METO Tparemwii);

J MaTEMaTHYECKOE  MOJEIMPOBAHHWE  CTALMOHAPHBIX  PEXUMOB  IPOLECCOB
TEIUIONEepelayy B IJIACTUHYATHIX U 3MEEBUKOBBIX TEIJIOOOMEHHUKaX. MaTreMaTndeckoe OnmucaHue
MIPOLIECCOB C MPUMEHEHHEM MO/IeNIel HAealbHOTrO CMEUIeHHs U BhITeCHEeHUs. BbiOop u rpaduueckoe
MPEACTABICHUE AITOPUTMOB penieHus. [IpumeHeHne cTaHIapTHBIX METOAOB BBIUHCIUTEIBHOU
MaTE€MAaTHUKU JJIs PEICHUS 3a/1a4;

. MaTe€MaTHUYeCKOE€  MOJEIMPOBAHHWE  CTAlMOHApPHBIX  PEKHUMOB  IPOLECCOB
TEIUIONEepeIayy B IPSIMOTOYHBIX  IPOTUBOTOUHBIX TPYyOUATHIX TETNIOOOMEHHUKOB, PELLICHUE 33/1a4H
Komm u kpaeBod 3aaud NpU HHTETPUPOBAHMM CUCTEM OOBIKHOBEHHBIX U (epeHITNaTbHbBIX
ypaBHEHUH. MaTemaTuyeckoe OINUCAHME IMPOLECCOB C MPUMEHEHHEM MOJENEeH HIeaabHOro
BbITecHEHUs. Pemienne 3agaun Komm u kpaeBoit 3agaun. [Ipencrapnenrue anropuTMOB BHIYUCICHHI
B BU/I€ MTH(POPMALIMOHHOM MaTPUIIbl CHCTEMbl YpPaBHEHUN MaTeMaTHYECKOTO ONUCAHUS U OJIOK-CXeM
pacuetoB. Maremarndeckoe omnucanne XTIl ¢ mnpumeHeHmeM cucTeM OOBIKHOBEHHBIX
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muddepeHManbHbIX ypaBHeHUH. OmnucaHue OOBEKTOB C pacHpeleseHHBIMH B IPOCTPAHCTBE
napaMmerpamu. PopMyJMpOBKa HaydaJIbHBIX M KpAaeBBIX YCIOBHUH 3amad peweHus. UucieHHbIN
anroput™ 1-ro mopsiaka ans pemenus 3anaun Komm. MeTos «IpucTpenku» i pelieHns KpaeBon
3a/1a4y;

o MaTEMaTHYECKOE MOJEINPOBAHNE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPaX
¢ Mewmankod. OnucaHne MUKPOKMHETHMYECKHX 3aKOHOMEPHOCTEH IIPOTEKaHUS IPOU3BOJIBHBIX
CJIOKHBIX XUMHUYECKUX PEaKUUi B *KMIKOH (haze 1151 MHOTOKOMIIOHEHTHBIX cucTeM. OnpenencHue
KJIIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XUMHYECKHX PEAKIMA C NMPUMEHEHHMEM METOJOB JIMHEHHON
anreOpsl - pPaHTOB MATPHUI] CTEXHOMETPUYECKHX KOdI(QUIIMEHTOB peakuuu. MaremaTHdeckoe
OTMCaHUE PEAKTOPHOTO TMpoIiecca ¢ pyoariKkou j1si TPOU3BOJIBLHONW CXEMBI MPOTEKAHUSI XUMHUECKOM
peakiuy. BpiOOp airopuTMoB pemieHHs 3aAayd ¢ MPUMEHEHHEM HWH()OPMAIMOHHOW MaTpHILIbI
CUCTEMBl YPaBHCHMI MaTE€MaTHYECKOIO OINHUCAaHUSA M MPEACTABICHHUS alrOpPUTMa pEIIEHUS C
HOMOIIBIO OJIOK-CXEMBI pacueTa Mpolecca;

J MaTEMaTHYECKOE MOJEIMPOBAHNE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B
peakTopax ¢ MelaJIkod. MaremaTnyeckas MOCTaHOBKAa 3aJadyd Ui PEaKluU C MPOU3BOJIBHOM
crexuomeTpudeckon cxemon. @opmynnposka 3anaun Komu — 3aga4n ¢ Ha4albHBIMU YCIOBHSMM.
PasHocTHOE mpencTaBieHHME CHCTEMbl  OOBIKHOBEHHBIX UG GEpEeHIHATbHBIX  YPABHEHUI.
[Moctpoenne MHPOPMALMOHHONW MaTpHUIbl Ui BBIOOpa anropurMa pemeHus. [ 'paduueckoe
IpeCTaBICHUE aITOPUTMA PEIICHUS B BUJIE OJIOK-CXEMBI PacyeTa;

o MaTeMaTHYECKOE MOJIETUPOBAHUE CTALIMOHAPHBIX PEKUMOB B TPyOUaThIX peakTopax
C NPSAMOTOYHBIM M IIPOTUBOTOYHBIM JIBMJKEHUEM TEIJIOHOCUTENEH. MaTemaThueckas IOCTaHOBKA
3a/1a4M JUIsl PeaKkuu ¢ KOHKPETHOHN crexuoMeTpuueckoil cxemoi. @opmynuposka 3agaun Komm —
3a/1a4M ¢ Ha4yaJIbHBIMU YCIOBHUSAMM U KPaeBOH 3aauu — 33Ja4u C KpaeBbIMM yclIOBUsAMU. PasHOCTHOE
NpEJCTaBICHHE CHCTeM OOBIKHOBEHHBIX JU(QepeHnanbHbpIX  ypaBHeHHd. [locTtpoenne
MHQOPMAIMOHHBIX MATPHIl JJIS BBIOOpa anropuTMOB pemieHus. ['paduueckoe mpencraBiIeHHE
QJITOPUTMOB pEILIEHUs B BUJIE OJIOK-CXEMBbI pacyera;

J MaTEMaTHYECKOE MOJCIMPOBAHUE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B
TpyO4aThIX peakTopax M YHUCICHHbIE aJITOPUTMbl JUCKPETU3AIMM JJIsl PELIEHUS CHUCTEM
Qg QepeHIraIbHBIX YPaBHEHUH ¢ YaCTHBIMH ITPOU3BOAHBIMH. MaTeMaTHIecKast TOCTaHOBKA 3a/1a4H
JUJIS1 PEaKIMU C KOHKPETHOM CTEXHUOMETPUUECKOM cxeMoi. @OopMyIMpOBKa HAYaIbHBIX U TPAHUYHBIX
ycinoBui. JluddepeHunanbHple  ypaBHEHMs B 4YaCTHBIX IMPOU3BOAHBIX - BIUIMITHYECKOTO,
napaboIMYEeCcKOro U THIEPOOIMYECKOTO TUITOB. AJITOPUTMBI PELIEHUs YPaBHEHUH apaboIMyecKoro
tuna. MatemaTudeckass MOJEIb XUMHUYECKOIO IPEBPALICHMS B M30TEPMHUUYECKUX YCIIOBUAX VIS
HECTAIMOHAPHOTO MpoIiecca B TPyOUaThIX anmaparax ¢ y4eToM MpOAOIbHOTO NMEpEeMEIINBaHUs U C
NpUMEHEHHEM OJHOIapaMeTpruuecKoi 1udPpy3noHHON MOIeIH st OMUCAHUS THAPOIMHAMUYECKON
00CTaHOBKH B PEAKIIMIOHHOM IOTOKE. AJITOPUTMBI PELLIEHUS B BUE CUCTEM HEIMHEWHBIX YPAaBHEHUH,
a Tak)Ke OOBIKHOBEHHBIX (D (HEepEeHITHATEHBIX YPaBHEHHUH MIEPBOTO M BTOPOTO MOPSIIKOB;

J MaTEMaTHYECKOE MOJIETMPOBAHUE CTALIMOHAPHBIX PEXUMOB IPOLIECCOB HETIPEPHIBHOM
MHOTOKOMIIOHEHTHOW pekTudukanuun u abcopbumu. MaremaTHueckoe ONKMCaHWE Mporecca
MHOTOKOMIIOHEHTHOW pPEKTH(UKAIMK B Tapenpb4aToil KoJloHHe. MopenupoBanue (Hha3oBOro
PaBHOBECHS M IIPOLIECCAa MACCONEpPENadyd Ha TapelKaX B MHOTOKOMIIOHEHTHBIX CHUCTEMax. Y4YeT
TEIUIOBBIX OalaHCOB Ha Tapeikax IpU MOAEIUPOBAHMHU Mpoliecca B PEKTH(PUKALMOHHON KOJIOHHE.
JIeKOMIIO3MIIMOHHBIM  alrOpUTM pacdera Impoluecca peKTU(UKAUMK B KOJOHHOM armapare.
MaremaTiueckoe ONucaHHue Mpoliecca MHOIMOKOMIIOHEHTHOM abcopOuuu B HacaJOYHOW KOJIOHHE.
MonenupoBaHue Npouecca MHOrOKOMIIOHEHTHON Maccomnepeadr B CEKIMIX HACAIOYHOM KOJIOHHBI.
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ANTOpPUTM pelIeHHs] KpaeBOW 3aJauyu Ui MOJCIUPOBAHMS Mpolecca abcopOuuu B HAacaT0YHOU
KOJIOHHE.
3.4. OCHOBBI ONTUMH3AIUN XUMUKO-TEXHOJIOTUYECKUX MPOIIECCOB:

o pelieHrne 3aJady  ONTUMHU3ALUU C TEPMOJAMHAMUYECKUMH, TEXHOJIOTUYECKUMH,
HKOHOMUYECKUMH, TEXHHUKO-3KOHOMHUYECKUMHU M SKOJOTUYECKHUMH KPHUTEPUSIMH ONTUMAIHLHOCTH.
OnTtumanehbele pecypcocOeperatomue XTII. Bpibop kpurepueB ontuMaibHOCTH (LI€JEBBIX
¢ynkuii). @opMyaMpoBKa MHOTOKPUTEPHAIbHOM 3a1aun onTUMH3auu. OCcoOEHHOCTH pEelIeHUs
ontuMu3zaMoHHbIX 3aaa4 XTIl nmpu HaMMYUK HECKOJIBKUX KPUTEPHEB ONTHUMAIbHOCTH, OBPAXKHOM
XapakTepe 1eJIeBoi (PYHKIMU U HATMYUK OTpaHuYeHuid 1-ro u 2-1o pona;

. aJrOPUTMbI OJTHOMEPHOM M MHOTOMEpPHOW ONTHMHU3alMUA. METOAbl CKaHUPOBAHUA,
JOKAJIU3allud IKCTPEMyMa, 30J0TOro cedeHuss W uucen DubOoHaum B ciydae OJIHOMEPHOM
ONTUMHU3AIMHU. MeToAbl MHOIOMEPHOW ONTHUMHU3ALUU HYJIEBOTO, NEPBOIO M BTOPOTO IMOPSAKOB.
CUMIUIEKCHBIE, CIIy4yalHble W TPAJAUEHTHBIE METOAbl MHOTOMEpPHOW ONTUMM3alMu. MeTton
mrpadHbIX QYHKIUH.

3.5. 3akmouenue:

o IIpUMEHEHNE KOMIbIOTepHBIX Mozened XTIl mpu HmpoeKTHpOBaHMM XHMHYECKUX
npousBojcTB — B CAIIP. 3amaunm cuctem aBromarusupoBaHHoro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO MPOEKTHUpOBaHUs. MHopManMoHHOE M MaTeMaTHYECKOe
obecnieuenne CAIIP. ABTOMaTH3MpOBAaHHOE MNPOEKTUPOBAHUE C MPUMEHEHHEM KOMIIBIOTEPHBIX
moxaenent XTII;

. [IPUMEHEHNE KOMIIbIOTEpHBIX Monened XTIl mpu ynpaBieHUM TEXHOJIOTMYECKUMH
npoueccamu — B ACYTII. Komnstotepaoe monenupoBanue XTII B pexxume pealbHOrO BPEMEHH.
Cucrembl npssMoro u¢ppoBoro (KOMObIOTEPHOIO) YNPAaBICHUSI TEXHOJOTUYECKUMH MPOIECCAMH.
OcobGenHoctn peanu3anuu KommbloTepHbIX Mozene XTIl B aBTOMaTH3MPOBAaHHBIX CHCTEMax
yrpasiaeHus: TexHojgorndeckumu nporeccamu (ACYTII).

4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHo# padoThI B 3auerHbIX B akanmem.
CIMHUTIAX gacax
OO6masi Tpy10eMKOCTh TUCHUIJIMHBI 10 Y4e0HOMY IJIaHy 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 0,45 16
Jlexumwm (Jlek) 0,28 10
JlaGopatopusie padotsl (J1ab) 0,17 6
[Ipaktuueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 2,44 88
Buja koHTpOJIsi: 3a4eT ¢ OleHKO 0,11 4
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AHHOTANUs Y4eOHOI MPOrpaMMbl AU CHMILIMHBI
«JIabopaTopHbie padoTsl o pusndeckoii xumun» (61.B.0/1.16)

1. Heap AUCHUILUIMHBI — O3HAKOMHTH M PACKPHITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
IKCIIEPUMEHTATBHBIX METOJIOB (PU3MUECKON XMUMHH, HAYYUTh CTYJCHTA BUICTh OOJIACTH U TIPEIeIIbl
MPUMEHEHUS 3TUX METOJIOB MUCCIICJIOBAHUS, YETKO TOHUMATh WX MPHHIIMITAATHHBIC BO3MOXHOCTH U
OTpPaHUYCHUS TIPU PEIICHUU KOHKPETHBIX IKCIIEPHUMEHTAIBHBIX 3a1a4.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JTOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO MPOBOJAUTH CTaHAAPTHBIC U CepTU(UKAIMOHHBIC WCIBITAHUS MaTEPUAJIOB,
u3ziennii 1 TexHonmorndeckux mpoieccos (ITK-17);

- TOTOBHOCTBIO HCIIOJI30BATh 3HAHHUS OCHOBHBIX (DM3MYECKHX TEOPHH ISl PEIICHUS
BO3HUKAMOINX (DU3MUECKHUX 3a/1ad, CaMOCTOSTEIILHOTO MPHOOpeTeHus (PU3NUeCKUX 3HAHUH, s
MIOHWMAHHUS TPUHIMIIOB PaOOTHl MPUOOPOB M YCTPONCTB, B TOM YHCJIE BBIXOJAIINX 32 IMPEICIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus ([TK-19).

3uameo:

- IPUHIUIBI PA0OTHI U CXEMBI UCIIOJIB3YEMBIX U3MEPUTEIBHBIX YCTAaHOBOK;

- BO3MOXHOCTM METOJOB CHEKTPOXMMHH Ui TPOBEJACHHUS KAueCTBEHHOTO U
KOJIMYECTBEHHOTO aHaJIM3a XMMHYECKUX CHCTEM, OMpeAeNieHUS TEePMOJUHAMHUYECKHX CBOWCTB
XUMHUYECKHX BEIIECTB;

- KOHIYKTOMETPHUYECKUN u MOTCHIIMOMETPUICCKU I METO/IbI HAXO0XKJICHUS
TEPMOJUHAMHYCCKHX XapaKTEPUCTHK AICKTPOIUTOB (aKTUBHOCTEH U KOA()(PHUIIMEHTOB aKTUBHOCTH,
KOHCTAHTHI IUCCOIMAIINH, TSPMOIMHAMHYCCKUAX XaPAKTCPUCTUK PCAKITUH ),

- (U3MKO-XUMHUYECKHUE METOJIbl MCCIEAOBaHUS U aHaiu3a ()a30BbIX PAaBHOBECHM B OJIHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMaXx, IyTH MOCTPOECHUsI (Pa30BBIX THATPAMM COCTOSHUS;

- OKCIEpUMEHTAIIbHBIE METOJbl M3YUYCHHS KHUHETHMKH XUMHUYECKHUX pPEakKIii, CrocoObl
orpezieNieHus] KOHCTAaHT CKOPOCTEH U MOPSIKa XUMHUYECKUX PEaKIIHii;

- KQJTOPUMETPUIECKIE METOABI OTPECIICHUS TEIUIOEMKOCTH, TETIOBBIX (D(PEKTOB U IPyrUX
TEPMOXHUMHYECKHUX CBOMCTB U3Y4aeMbIX OOBEKTOB.

Ymems:

- TPHUMCHATH TEOPETUYCCKHE 3HAHWS W OKCICPUMEHTAIBHBIC METOABl HCCIICIOBAHUS
(GU3HYECKOIN XUMUU TIPU PEIICHUH MPOPECCHOHATBHBIX 3a/1a4;

- chopmynupoBath TpoOiIeMy u 00OCHOBaTH BBHIOOP SKCHEPUMEHTAIHHOTO METOJa
MCCJIETOBaHMsI, TIOCTABUTD LI U 3a/1a4l U HAMETHUTD ITyTH UX JOCTH)KECHHUS;

- TPOBECTH MaTeMaTH4YEeCKyl0 0O0pabOTKy JKCIEpPUMEHTalIbHBIX JaHHBIX Ha 0aze
TEOPETUYECKHUX 3HAaHUH MO (PU3HUECKON XUMUU;

- IPEJICTABIISTh JTaHHBIE JTA0OPaTOPHOTO UCCIIeOBaHUS B rpaduueckoit hopMe 1 Ha OCHOBE
MOJTyYEHHBIX 3aBUCUMOCTEH OMpPEIENSITh COOTBETCTBYIOIINE TEPMOIUNHAMUYECCKUE U KHHETHUECKUE
XapaKTePUCTHUKU XUMHUYECKON CHCTEMBI U XHMHUYECKOTO TIPOIIecca;

- MPOBOJUTH AHAJIN3 U KPUTHUCCKH OICHUBATH IMOTYYCHHBIC YKCIICPUMEHTAIbHBIC JTaHHEIC,
0000m1aTh 1 1e7aTh 000CHOBAHHBIE BBIBOJIBI HA 0a3¢ MPOBEIEHHBIX OIBITOB.

Braoemy:

- KOMIIJIEKCOM COBPEMEHHBIX JKCHEPUMEHTATIbHBIX METONOB (PUINYECKOM XUMHH IJIs
pelleHrsT KOHKPETHBIX UCCIIeI0BATENbCKUX 33/1aY;
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- DKCIIEPUMEHTAJIbHBIMU METOAAMU UCCIIECAOBAHUSA COCTOSHUSA XUMUYECKOIO PaBHOBECHS U
KMHETUKU XMMUYECKOI0 MpoLecca;

- IpueMaMH OOpabOTKHU IMOJYUYEHHBIX ONBITHBIX JAHHBIX Uil BBISBICHUS U YCTAHOBJICHUS
B3aMMOCBSI3€H MEXy TEPMOAMHAMUYECKUMU CBOMCTBaMU U (PU3UUECKUMHU MTapaMeTpaMu Ipoliecca;

- 3HaHUSIMU OCHOBHBIX 3aKOHOB (PM3MUECKON XMMHUU JJISI COEPIKATEIFHON MHTEPIPETANU
MIOJIyYEHHBIX YKCIIEPUMEHTAIIBHBIX PE3YJIbTaTOB.

3. KpaTkoe coep:kaHue IMCHUILINHBI:

[Ipumenenne MeTOAOB  (PU3UKO-XUMHUYECKOTO  MCCIEAOBAaHUS  JUIsl  OIpeneTeHHs
TEPMOJUHAMHYECKUX U KHHETHUECKUX XapaKTEPUCTUK XUMUUYECKHX CUCTEM.

CnekTpoxumMmuyeckue MeToAbl HcciaenoBaHusi. KadecTBeHHbI aHanM3 BeEIIECTBa
(ompeneneHre MEXbBSIACPHBIX PACCTOSIHHI, MOMEHTOB HWHEpHHH Mojekyn). OmnpeneneHue
KOJMYECTBEHHBIX  XAPAKTEPUCTUK (CTEMEHU JAMCCOLMALMM W  KOHCTAHTBl  JMCCOLMALNU
AJIEKTPOJUTOB, TETNIOEMKOCTH BEILIECTBA).

DyleKTpOXMMHUYeCKHe MeToabl HcciaenoBanusa. Konaykromerpusi. OmnpenencHue
KOHCTAHTBI JWCCOIMAIIMK  CJIA00TO  DJICKTPOJIMTA, CTCTIICHH JUCCOIMALNHN, JIIEKTPUICCKOU
OPOBOAMMOCTH  HpU  OECKOHEYHOM  pa30aBieHMM  KOHIYKTOMETPUYECKHUM  METOJIOM.

Ilorenumomerpusi. OnpeseneHne TEPMOIMHAMUYECKUX XapaKTEPUCTHK XUMHUYECKOHW peakiuu (
ArHO, ArGO, A,S°), TemnepatypHoro kodpduruenta DJIC (dEO/dT ), crangaptroit DJIC (E°),

N3YUYCHUC BIIMAHUA 1106a1301< Ha MOTCHIIMAJ 3JICKTpOAA.

®a30B0e paBHOBecHE B OJHOKOMIIOHEHTHBIX cMcTeMaX. @U3HKO-XUMHYECKUA AaHAJIU3.
N3ydeHne 3aBUCUMOCTH CBOMCTB CHUCTEMBI OT €€ coctaBa. KpuBbie oxnaxaeHusi. OmpenencHue
COCTaBa JIBTEKTHYECKOM CMECH. HOCTpOGHI/Ie AuarpaMMm KUIICHUS W OUarpaMm IUIaBKOCTH JIA
OuHapHBIX cucTeM. OrpaHu4YeHHas PaCTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CUCTEMAX.

Xumnueckoe pasHoBecue. OnpeneneHre KOHCTAHTBI XUMHUYECKOIO paBHOBECUS U

TEIIOBOT0 3(PPeKTa XMMUIECKON peakiui Ha IpUMepe peakiuil pa3inoKeHus.

Tepmoxumusi. Kanopumerpus. OnpeneneHue TEII0EMKOCTH BEIIIECTB
KaJIOPUMETPUIECKUM METOIIOM.
4. O0beM yueOHOH TUCIHIJIMHBI
O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax
O01mas Tpya10eMKOCTb JUCHUILIHHBI N0 Y4€0HOMY IIaHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,0 36
Jlexuuu (Jlek) - -
Jlaboparopubie padboTs (JIab) 1,0 36
[Tpaktuueckue 3ausatus (I13) - -
CamocronTesnnnasi padora (CP): 2,78 100
Buja koHTpoJsi: 3auer 0,22 8
B ToM umcJie mo cemecTpam:
5 cemecTp

O0mas Tpya10eMKOCTh IUCHUILIUHBI B ceMecTpe 2,0 72
AyIuTOPHBIE 3aHITHS: 0,5 18
Jlexuuu (Jlek) - -
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IIpooonscenue mabauyvi

Jlabopartopusie paboTs (JIab) 0,5 18
[Ipaktuueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 1,39 50
Buja koHTpoOJsi: 3auer 0,11 4
6 cemecTp
Oo6mast Tpy10eMKOCTh TUCIHHILJIMHBI B ceMecTpe 2,0 712
AyAUTOpPHBbIE 3aHATHS: 0,5 18
Jlexumu (Jlek) - -
JlabopaTtopubie paboTs (JIad) 0,5 18
[Ipaktuueckue 3ansatus (I13) - -
CamocrositesibHas padora (CP): 1,39 50
Buja koHTpoJsi: 3auer 0,11 4
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AHHOTAUMS Y4eOHOH MPOrpaMMbl AU CHHUIITUHBI
«JladopaTopHbie pa6oTsl o oprannyeckoi xumumw» (b1.B.0O/1.17)

1. Heab AMCUMIUIMHBI — TIPUOOpETEHHE CTYAEHTAMH OCHOBHBIX CHHTE3a OpPraHHMYECKUX
BELIECTB.

2. B pe3yabrare u3yYeHHs] AUCHUIUIMHBI O00y4YawIMiicsi IO MporpamMme
0akajaBpUaTa J0JIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3UYECKHE M XUMHUECKUE SKCIIEPUMEHTBHI,
IPOBOJUTH OOPa0OTKY HX pe3yJbTaTOB M OLEHMBATh IOTPEIIHOCTH, BBIJBUIATh T'MIIOTE3bI
yCTaHABIMBaTh TPAHMULBI UX TPUMEHEHUS, MPUMEHATh METOAbl MaTeMaTHYeCKOro aHaliu3a MU
MOJICIIUPOBaHHMsI, TECOPETUUECKOTO U IKCIIepUMeHTanbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO HCIIONIb30BaTh 3HAHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB, COCIWHEHHHA M
MaTepualioB Ha UX OCHOBE JJIS peleHus 3a1a4d npodeccruonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3y4YaTh HAYYHO-TEXHMYECKYI0O HH(OPMAIMIO, OTCUYECTBEHHBIA WU
3apyOeXKHBIi OIBIT 10 Tematuke uccienoanus (I1K-20).

3namo:

- TEXHUKY 0€301MacCHOCTH B JJaOOPATOPUU OPTaHUYECKOU XUMUU;

- IPUHLUIIBI 6€301aCHOTO 0OpalleH!s ¢ OPraHUYECKUMHU COEINHEHUSIMU;

- METOJIbI ¥ BUJIbI XpOMaTOrpaduu sl ONpeAesICHUs COCTaBa PeaKIMOHHONW CMECH;

- TEOPETUYECKUE OCHOBBI CITIOCOOOB BBIJICICHUS, OUUCTKH M HJICHTU()UKALNU OPraHUIECKUX
BEIIIECTB;

- OKCIIEPUMEHTAJbHBIE METO/bI MPOBEICHHUS OPTaHWYECKHX pPEaKUIWH, MPOTEKAIOMIUX II0
pa3IMYHBIM MEXaHU3MaM;

- OCHOBHbIE OOIIME METOAMKHM B3aUMHOM TpaHC(hOpPMAIMKU KJIACCOB OPraHUYECKHUX
COECIUHEHU.

Ymemo:

- TPUMEHSATh TEOPETHYECKUE 3HAHMS M SKCIEPUMEHTAJIbHbIE METOJbl HCCIIEIOBAHUS
OpPraHUYeCKO XMMHHU NIPU PEUICHUHU MPO(eCcCHOHANBHBIX 33/1a4;

- chopmMmynupoBath TpodieMy U OOOCHOBATh BHIOOP TPUOOPOB M IKCIEPUMEHTATBHBIX
METOOB MCCIIEIOBaHMS, TIOCTABUTD IEJIN ¥ 3a]1a4X ¥ HAMETHTD IIYyTH UX JTOCTHKCHUS;

- CHHTE3MPOBATh COCAMHEHUS T10 TPEITIOKEHHON METOTUKE;

- TIPOBECTH BBIJICJICHUE U OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKUX
3HAHUU MO0 OPTAHUYECKON XUMUU;

-BBIOMPATh PALIMOHAIIBHBIN CIIOCOO BBIIEICHUS M OUUCTKU OPraHUYECKOro COETUHEHNUS;

- MPEACTaBIATh JAaHHBIE Ja0OPaTOPHOTO MCCIEJOBAHUS B BUAE I'PAaMOTHO O(GOPMIIEHHBIX
METO/MK;

- MPOBOJIUThH AHAIM3 U KPUTUYECKH OIICHUWBATh MOJIyYEHHBIE SKCIIEPHUMEHTAIIbHBIC JTaHHBIE,
000011aTh 1 JesaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB;

- BEIOpaTh crioco0 uaeHTH(GUKAIUN OPraHMYECKOTO COSTUHEHUSI.

Bnaoemy:

- KOMIIJIEKCOM COBPEMEHHBIX SKCIEPHUMEHTAIbHBIX METOJI0OB OPraHUYECKOM XUMHUM I
peleHs] KOHKPETHBIX MCCIIeI0BAaTENbCKUX 3a/1a4;

- SKCIIEPUMEHTAJIBHBIMU METOJAMH ITPOBEIECHUS OPraHMUECKUX CUHTE30B.

- OCHOBHBIMHU METO/IaMU MJICHTU(UKALIUU OPraHUYECKUX COECTMHEHUIN

- IpreMaMu 00pabOTKH U BBIJICIICHUS] CHHTE3UPOBAHHbIX BEIIECTB;
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- 3HAaHUSAMHM OCHOBHBIX 3aKOHOB OPraHMYECKOM XUMHUU [UJIS COJEpKATEIbHOU
MHTEPIPETALMH MOJTYUYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YyJIbTATOB.

3. KpaTkoe cogep:kanue TUCHUILINHBI

Bbe3onacHble mpreMbl 1 TpaBuiia paboTHl B 1a00OPaTOpUN OPraHMUECKOM XMMHUU.

OO0mue metoapl padoOTHI B JIa0OpaTOpuu opraHuveckoi xumuu. [locyna, Hanbosee 4acTo
npuMmeHsemas B Jyabopatopuu. Harpeanuwe. Oxnaxaenue. IlepememmnBanune. Metombl
UACHTU(DUKAIIMM U OYHCTKM OpPraHWYecKuX BelecTB. MaeHTudukanus opraHuYecKuX BEIIECTB
MOCPEJICTBOM pa3IMUHbBIX BUI0B XpomaTorpaduu (TCX, xpomarorpadus Ha Oymare, HOHOOOMEHHas
xpomarorpadus, BOXKX), Temneparypsl miaBiaeHus U pedpakroMeTpund. MeToasl CreKTpaabHOM
UACHTU(DUKAIIMN OPraHUYECKUX COeTUHEHUH.

enu n 3a1aum sKCIEpUMEHTa B OPraHMYECKOM CUHTE3€e. TeopeTuueckre OCHOBBI ITpoliecca.
Bri6op ycnouii peakuuu. Pacuer cuntesa. O0mue npaBuiia MOATOTOBKU U MPOBEACHHUS CUHTE3A.
Texuuka 6e3onacuoctu. [Ipubop ans nposenenus cunresa. [Ipoeaenue onbira. KoHTposs 3a X010M
peakuuu. Beinenenue, ounucTka M aHanu3 NpoAykTa. CHHTE3bl BEIIECTB Pa3IMYHBIX KJIACCOB
OpraHMYecKUX coequHeHui. [IpoBeneHne sKkcnepuMeHTaTIbHBIX METOIOB UCCIIEA0BAaHUS PEAKIIHIA.

[IpoBenenue peakiuii, IPOTEKAOIIUX IO MEXaHU3MAM:

- HyKJICO(HJILHOTO 3aMEIIEeHUS — CHHTE3 raJIOr€HaIKaHOB;

- HyKJIeO(MUIIBHOTO IPUCOSIMHEHHSI — CHHTE3 CIIOKHBIX 3(hUPOB KapOOHOBBIX KUCIIOT, aMUI0B
KapOOHOBBIX KUCIJIOT, a30TCOIEPIKAIIUX aIbJACTHI0B U KETOHOB;

- DJEKTPOQHUIBHOIO 3aMEUICHHs B AapOMaTHYECKOM psALy — pPEaKUUd HUTPOBAHUS,
OpoMupoBaHus, Cylb(OUPOBAHHUS;

- peakuuii AMa30THPOBAHUS U A30COUYETAHMUS;

- peakuwii okucieHus (CUHTE3 aneroHa, 1,4-0€H30XWHOHA, OCH30WHON KHCIIOTHI) U
BOCCTaHOBJICHHUS.

4. O0bem y4eOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX qacax
OO0mast TpPyA0€MKOCTb JMCHHUIIIMHBI 110 Y4eOHOMY IIAHY 4,0 144
AYyIUTOPHBbIE 3aHATHUS: 0,39 14

Jlexumnm (Jlek) - -

Jlaboparopubie paboTs (JIab) 0,39 14

[Ipaktnueckue 3ansatus (113) - -

CamocrositesibHas padora (CP): 3,5 126

Buja koHTpOJIsi: 3a4eT ¢ OleHKOM 0,11 4
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4.4.3 JucuMJIMHBI BAPMATHBHOM YacTH (TUCHUILIAHBI 0 BHIOOPY)

AHHOTanus padoyeil NPpOorpaMmMbl JUCUMILIIHHBI
«JIeKTUBHBbIE JUCUMILIMHBI 10 Ppu3nveckoi KyJabType u cnopty» (b1.B./IB)

1. lean TUCHUILIHHBI

—  OBIAJICHHE METOJOJIOTHEN HAyYHOTO MO3HAHUS (PU3MUECKOM KyIbTYphl U CIIOPTA;

— OBJIQJICHHE CHUCTEMOW NPAKTHUYECKUX YMEHHUH M HaBBIKOB, O00ECIEeYHBAIOLIUX
COBEPIICHCTBOBAHUE NICUXO(MU3UUECKUX CTIOCOOHOCTEH;

— 3HaHHWE HMCTOPUYECKHX, HAYYHBIX W TENAarOrHYeCKUX OCHOB (PH3MUECKOW KYJIBTYpHI,
CIIOpTa U 3/10pOBOT0 00pasa >KU3HH;

—  (QopmupoBaHHE MOTHBAIMOHHO-IIEHHOCTHOTO OTHOIIEHHUS K (DU3MYECKOH KYIBTYpeE,
($u3nYECKOMY COBEPLICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3710POBbIN 00pa3 KU3HH;

— OBJAJACHUE CHUCTEMOM TEOPETUYECKUX 3HAHMUM, MPAKTUYECKUMX YMEHUH U HABBIKOB,
o0ecrevyrBaroINX COXpPaHEHUE U YKPEIJIEHUE 3/10pOBbs, IICUXUYECKOE OJIaronoiydue, pasBUTHE U
COBEPIICHCTBOBAHUE TCHUXO(PH3MUECKUX CIIOCOOHOCTEH, KaueCTB W CBOWCTB JIMYHOCTH,
camoorpeieneHrne B GU3nuecKoi KyJIbType U CIOpTeE;

—  U3yYEHUE TEOPETUYECKUX, TEXHUYECKMX M TAKTUYECKUX IPHUEMOB OJHOTO U3 BUOB
cropra.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMmMe 0akajaBpuara
HOJIKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTH K caMOOpraHu3anuu u camooodpaszosanuto (OK-7);

- CLIOCOOHOCTH UCTIOIB30BaTh METOJIBI M CPENCTBA (PU3MUECKON KyIbTYPHI ISl 00eCTeUeHUs
TIOJTHOLIEHHO# colmanbHO# 1 npodeccronanbroi aestenbroctu (OK-8).

3uamo:

- HAYYHO-IIPAaKTHUECKHE OCHOBBI (PU3NYECKOM KYJIbTYPBI U CIIOPTA, 3I0pOBOro 00pa3a *KU3HU;

- COLIMAJIbHO-OMOJIOTMYECKUE OCHOBBI (PU3NUECKOMN KYJIbTYpPbI U CIIOPTA;

- BJIUSIHUE O3J0POBUTEIBHBIX CHCTEM (DU3MUECKOrO BOCHHUTAHUS HA YKPEIJIEHUE 370POBbS,
PO HITAKTUKY TTPOPECCHOHATBHBIX 3a00JIEBaHUI M BPEIHBIX MPHUBHIYCK;

- cmocoObl KOHTPOJSE U CAMOKOHTPOJIS, OLIEHKH (PU3NYECKOTO Pa3BUTHS M (PUINUECKOM
MOATOTOBJICHHOCTH.

Ymemns:

- COCTaBISATh KOMIUIEKC YHPaXXHEHUH I CAMOCTOSTENbHBIX 3aHATUH (U3NYECKON
KYJBTYpOH U CIIOPTOM;

- COCTaBJISITb U BBINOJHATh WHAUBUIYAJIbHO IMOJ0OpaHHBIE KOMIUIEKCHI MO (pU3MUecKon
KyJbTYp€ U Pa3Iu4dHbIM BUJIAM CIIOPTA;

- OCYUIECTBIIAITh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETr0 OpraHu3Ma M coOJrofaTh MpaBuiia
TUTHUEHbI U TEXHUKH 0€30MacHOCTH;

- IPUMEHATH TMOJYYCHHBIE TECOPETHUECKHE 3HAHHUS B MOBCEIHEBHOI, 00pa3oBaTENbHON U
npodeccCuoHaNbHON e TENbHOCTH;

- CaMOCTOSITETIbHO COBEPIIEHCTBOBATh M Pa3BHBATh CBOH KyJIbTYPHBIH YpOBEHb B 00JacTh
UCTOPUHU (PU3UYECKOM KyJIbTYpHI U CIIOPTA;

- ONEpHpOBaTh TEMATHYECKHUM NOHSATHHHBIM amiapaTtoM COBPEMEHHOW (U3NIECKOM
KyJbTYpPBI U CIIOPTA;

- BBIINOJHATH 33JaHUS, CBS3aHHBIE C CAMOCTOSITENIbHBIM aHAIM30M U 00paboTKOU
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uHGOpPMAIIUH TI0 U3YYaeMbIM TEMaM;

- OCYIIECTBIISITh TBOPUECKOE COTPYTHUUECTBO B KOJIJIEKTUBHBIX (hOpMax 3aHSATHIA.

Braoemy:

- CpeACTBaMH W METOJaMH YKPEIUICHUs WHAMBHUIYyAIBHOTO 370pPOBbs, (PU3HMUECKOro
CaMOCOBEPIIICHCTBOBAHUS;

- TEOPETUYECKUMHU, TEXHUIECKUMHU U TAKTHUECKUMHU HABBIKAMH B OJTHOM U3 BHJIOB CIIOPTA;

- HaBBIKAMHM KPUTUYECKOTO MBIIUICHUS, 0000IIeHNsI U aHaiu3a WH(GOpMalUU, TOCTAHOBKU
1esei u BbI0Opa MyTH ee JOCTHXKEHHUS;

- UCIIOJIb30BaTh (PU3KYJIBTYPHO-0310POBUTENBHYIO AESITEIbHOCTD JIJIs1 YKPETUIEHUS 3J0POBbS,
JTOCTHKEHHS )KU3HEHHBIX U PO(ECCUOHATIBHBIX IIeTeH.

3 KpaTkoe coaep:kanue IUCHUNITHHBI

Kypc mucuumivsbl «aeKTHBHbIE TUCHMILVIMHBI M0 (PU3MUYECKOIl KYyJIbType U CIOPTY»
peanusyercs uepe3 BapUATUBHBIM KOMIOHEHT (JIEKTUBHBIM MOJyJib) 328 4vacoB (ayJIUTOpHbBIE
3aHITHS + CaMOCTOSITeNIbHAS paboTa CTYJCHTOB), B 3aUETHBIC CMHHUIIBI HE TICPEBOJUTCS, SBISICTCS
00s13aTeILHBIM JIJIs1 UCTIOJIHCHUS TIPU 304 HOU (hopme 00yueHus.

Kypc nucuuminael «JeKTUBHbIE TUCHUILVIMHBI M0 (PU3HYECKON KYJbTYpe M CIHOPTY»
3aKaHYMBAETCS 3a4eTOM B KOHIIE KaXIOro 4YeTHOro cemectpa. KoOHTponb ocyiecTBiser
O00BEKTUBHBIN yUeT mpoiiecca U pe3yabTaToB YUeOHOU eSATeTbHOCTH CTYIACHTOB U OCYIIECTBIISACTCS
0 MIPUHATON B YHUBEPCUTETE PEUTHHIOBOM cucteme 11 ctyaeHToB O3 u 30 o0ydeHus.

Y cmyoenmoe 3a0uno20 omoenenusa nem npaKkmuyecKux 3aHAMUIL 8 CROPHIUBHOM 3aile
(!). H3yuenue oucuyuniunvl — meopemuyeckoe.

[Iporpamma paccunmTaHa Ha HM3yYEHHE ITUCHUIUIUHBI «JEKTHBHbIE IUCHUILIHHBI IO

(¢usuyeckoil KyJabType M CHOPTY» B TEUYCHHE IIECTH CEMECTPOB U TMPEANOJaraer, 4YTo
oOyyJarommecs UMEI0T TEOPETUIECKYIO TIOATOTOBKY B 00JIACTH TUCIUILTAHBI « DU3ndeckas KyJbTypa
U CIIOPT».

Kputepruem ycnemHoOCTH OCBOEHHUS y4eOHOTO MaTepuana SBISETCS SKCIEpTHas OIIEHKa
MpenoAaBaTens, YUYUTHIBAIOIIAs CBOEBPEMEHHOCTh U TOJHOTY BBHIMOJTHEHUS OMAIIHUX 3aJaHHA,
YETKOCTh U TOJTHOLEHHOCTH BBHITIOJHEHHSI KOHTPOJIBHBIX PA0OT M MPAKTUYECKOTO 3aJaHus, SHAHHMA
TEOPETHUECKOTO pa3jielia JUCIUTIIUHBL.

4. O0bem y4eOHOH TUCHHUILIMHBI (BADHUATUBHBINA KOMIIOHEHT)

O6bem
Buabl yueOHol padoThI B akagem.

Jacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 328
AyAUTOpPHBbIE 3aHATHS: 18
Jlexumu (Jlek) 18
JlabopaTtopHbie paboTs (JIad) -
[Tpaktiueckue 3anstus (I13) -
CamocrosTtesannasi padora (CP): 298
Buja koHTpoJsi: 3auer 12

B ToM umcJie mo cemecTpam:
2 cemecTp

Oo6masi Tpy10eMKOCTh JUCHHUIJIMHBI B cEMeCTpe 108
AyAUTOpPHBbIE 3aHATHS: 6
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IIpooonscenue mabauyvi

Jlexumnm (Jlek) 6
JlaGopatopusie padots (J1ab) -
[Ipaktrueckue 3anstus (113) -
CamocronitesnsHnasi padora (CP): 98
Buj KOHTpOJIsi: 3a4eT 4
4 cemecTp
OO01mas TPyA0eMKOCTh THCIMIJIMHBI B ceMecTpe 108
AyIUTOpHBIE 3aHATHS: 6
Jlexumnm (Jlek) 6
Jlabopartopusie paboTs (JIab) -
[Ipaktuueckue 3anstus (113) -
CamocrosiTesibHas padora (CP): 98
Buj koHTpoOJs: 3a4eT 4
6 cemecTp
O0mas Tpya10eMKOCTh AUCHUIIUHBI B ceMeCTpe 112
AyAUTOpPHBIE 3aHATHS: 6
Jlextuu (JIek) 6
JlabopaTtopusie padoTs (JIab) -
[Tpaktuueckue 3ausatus (113) -
CamocrositesibHas padora (CP): 102
Buja koHTpoJsi: 3auer 4
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AHHOTAIUs padoueil MPoOrpaMMbl IHCHHIIHHBI
«OcHoBbI MeHe:kMeHTa U MmapkeTuHra» (b1.B./IB.1.1)

1. Heab JIUCHUIUIMHBI — TIONYyYEHHWE CHCTEMBbl 3HAHUW O 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUS TPEANPHUATHA B CHCTEME HAI[MOHAJIBHOW JKOHOMHUKH, TNPEJCTABICHUN B
o0JacTH MEHEKMEHTa U MApPKETHHTA, BKIIOYAs METOJIOJIOTHYECKAE OCHOBBI M 3aKOHOMEPHOCTH,
(GYHKIIUN, METOMABI, OPTaHW3AMHOHHBIC CTPYKTYpPHI, OPTaHWU3alHI0 IPOIECCOB, TEXHUKY U
TEXHOJOTHI0 MEHE)KMEHTa U MapKETUHIa B YCIOBHUSX PHIHOYHOW SKOHOMHKH; 3aJI0)KEHHE OCHOB
podeCCHOHAIBHON JeATETLHOCTH OaKaIaBpOB.

2. B pe3yabTarte n3y4eHusi JMCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajaBpuara
JAOJIKeH:

Obnadoams crenyroMUMA KOMIETEHIIHSIMHU:

- BJIQJICHWEM TMOHUMAaHWs CYIIHOCTA W 3HAYCHHUS MH(POPMAIMU B PA3BUTHH COBPEMEHHOTO
WH(POPMAIIMOHHOTO OOIIECTBa, OCO3HAHUS OMACHOCTH M YIPO3bI, BOHUKAIIINUX B 3TOM IpoIiecce,
CIOCOOHOCTBIO COOTIOAATh OCHOBHBIE TpeOOBaHUS WH()OPMAIIMOHHONW OE30ITACHOCTH, B TOM YHCIIC
3alMThl rocynapcTBenHol TaiHbl (OITK-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuuKay MPOAYKTOB W U3ICIUN, DJIEMEHThl 3KOHOMHUYECKOTO aHaiu3a B IMPaKTUYECKOM
nesrenapaoctr (ITK-3);

- CIIOCOOHOCTH MPOBOJIUTH aHAIH3 CHIPbS, MATEPUATIOB TOTOBOM MPOIYKIUHU, OCYLIECTBIAThH
OLIeHKY pe3ynbraToB ananm3a ([1K-10);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OPMAIUIO, OTCUECTBEHHBI U
3apyOeXKHBIi OIBIT 10 Tematuke uccienoanus (I1K-20).

3namo:

- NPUHIMIBI COCTaBICHHUS] TEXHUUYECKON ITOKyMeHTauuu (rpadukoB pabOT, MHCTPYKIH,
MJIAaHOB, CMET, 3asBOK Ha MaTepuajbl 1 000pyI0BaHUE) U JP.;

- TEOPETUYECKUE OCHOBBI U METOJIbI BEIPAOOTKH LI€TICH U cTpaTeruu OusHeca;

- MPHUHIIMIBI TOATOTOBKH AOKYMEHTAIMH I CO3/IaHUs CHCTEMbl MEHE)KMEHTa KauyecTBa
PEIPHUSITHS,

- METO/BI M TEXHOJIOTUH MPUHATHUS U peaTH3alliy YIIPABICHYSCKUX PEIICHUH.

Ymemy:

- COCTaBJIATh 3asBKH HA 000PYIOBaHUE;

- pa3pabaTbIBaTh TEXHUYECKYIO IOKYMECHTAIINIO,

- IPUHUMATDH YIIPABIEHYECKUE PEIICHUS U OPTaHU30BBIBATh WX BBIMIOJHEHUE;

- cobupaTh, 00pabaThIBaTh U UCIIOIH30BATh YIIPABICHUYECKYIO HH(OPMAIIHIO;,

- paboTaTh C YNpaBICHUYECKON [TOKyMEHTallMed, IONb30BAThCS 3aKOHAM, HOpMaMH H
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESITENbHOCTH;

- pacmpenensaTh 00s13aHHOCTH M OTBETCTBEHHOCTB;

- HCTIOJIB30BAaTh METO/IbI MOTUBAIIMH TIEPCOHAIIA;

- KOHTPOJIMPOBATH M PETYIHUPOBATH UCIIOJTHCHHUE TUTAHOB.

Bnaoemy:

- HaBbIKaMU MTPUMEHEHUS ONTUMAJIBHBIX TOJX00B JUIsl TUarHOCTUKHU M aHaJIu3a PhIHKA;

- METOIaMH PYKOBOJICTBA IIEPCOHAJIOM;

- HIHCTpYMEHTaMu 3 (GEKTUBHOTO YIIPABICHUS MIPEAIPUITHEM.

3. KpaTkoe conep:kaHue TUCHUTLIMHBI

Moayasb 1. OcHOBBI ynpaBjieHHsl IPeANPUATHEM
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1.1 Beeoenue. Ilpeomem, memoo u cooeprcanue oucyuniaunvl « OCHOBbI MeHEOIHCMEHMA U
mapkemuneay. Teopus yIpaBieHUs: yIpaBleHHE KaK MOTPEOHOCT, M Kak (akTop ycmexa
JeSITeIbHOCTH, CYIIHOCTh W COJEp)KaHHE YIPABICHHS, MECTO TEOPUH YIIPABICHHUS B CUCTEME
COBPEMEHHBIX 3HAHUH, crenu@uKa YNpaBIeHUYECKON AeATEIIbHOCTH, COBPEMEHHBIE IPOOJIEMBI
ynpasieHus. [ eHe3nc Teopuu yrpapieHHs: yIIPaBIEHYECKUE PEBOJIOINH, BOSHUKHOBEHUE HAyYHOU
TEOPHH yTPABJICHUS, UCTOKH U TCHICHIIUU PA3BUTHUSI POCCUHCKOTO yTpaBICHUS. 3aKOHOMEPHOCTH U
MIPUHILIUIIBI YIIPaBJICHUS: CyOBEeKTUBHbBIE U OOBEKTUBHBIE (PAKTOPHI B YIIPABICHUU.

1.2 Cucmema ynpaenenus npeonpuamuem u ee cmpykmypa. Ouenka 3gphexkmuenocmu
ynpagnenus. CuctemMa ynpaBlieHUS: TMOHSATHUE CHCTEMbl YIpaBlIEHUS, pacnpenesneHue (QyHKIUH,
MOJTHOMOYMM U OTBETCTBEHHOCTH, IPUHIIUIIBI TOCTPOCHUS CUCTEM ympaBieHus. Llentpanuzanus u
JEeleHTpanu3alsl  yOpaBleHUs, JeleTHpOBAaHUE IMOJIHOMOYUN B Tpoleccax YIpaBICHHUS.
OpranuzanuoHHass CTpyKTypa U ee Buibl. OCHOBHbIC MOHATHA 3(P(PEKTUBHOCTH YIPABICHHUS.
[Toxa3zaTenu 3¢ (heKTUBHOCTH YIIPABICHHUS.

Mopayb 2. OcHOBBI MeHEIKMEHTA

2.1 llenu 6 cucmeme ynpasnenusa. Pazpabomka cmpamezuii u nnanog opzanuzayuu. llemn
U IeNenoyiaraHie B YNpaBiICHHM: POJIb LIETM B OpPraHU3alMl M OCYIIECTBICHUH IPOIIECCOB
yIpaBieHus, KiaccuuKaius meien, mocTpoeHne JepeBa Iejeil; coueTaHne pasHooOpas3us 1eei u
GYHKIIMI MEHEIKMEHTa; CHUCTeMa YMpaBICHHUS MO IIeNsAM; CTpaTerus M TaKTHKa YIIPaBJICHUS.
CymHOCTh, NPUHIMUMB ¥ METOAbl IuaHupoBaHusa. llporecc BwIpabOTKH cTpaterun. Dopmbl
TEKYILETo JIAHUPOBAHUSI.

2.2 Texnonozusa pazpadbomku u RPUHAMUA YHpagieHuecKkux peutenuit.Pazpaborka
YIOPABICHYECKUX  PEIICHHW: TIOHATHE W  KilacCcH(UKamus  yOpaBJICHYECKHUX  pEIICHUH,
OCHOBOITOJIATAIOIIHE JIEMEHTHI ICATEIbHOCTH, YCIOBHS i KPUTEPHH TIPUHSTHS PEIICHUH, IPOIIecC U
MOJIETIM TIPUHSATHS YIIPABICHYECKUX PEIICHU, peaau3alus ypaBIeHUeCKUX PelIeHHH.

2.3 Bnacmbw ¢ cucmeme ynpagienus. 1udepcmeo u cmuip ynpasienun.OTHOILICHUS BIACTU
B CUCTEME YTIPaBJICHUS: TIOHSATUE U TUIOJIOTHS BIACTH; BIACTh U aBTOPUTET MEHEXKepa; MPU3HAKH,
dakTopbl U TPOSBICHUS HEYMPABISEMOCTH; MCTOUYHUKHM BIIACTH B YIIPABJICHUU OpraHU3allUeH;
NapTHEPCTBO B TMpoleccax MeEHeKMEHTa. JIuaepcTBO W CTWIb  YNpaBlIEHHUs: IPOLECCHI
(bopMHpOBaHUS M OCHOBHBIE COCTABIISIOIINE JIMACPCTBA, (hopMalibHbIe  HEOpMaTbHBIE (PaKTOPHI
JMIEPCTBA, MPOSBIICHHE JIUJCPCTBA B CTHIIC YIIPABICHHS, TCHACHIINS PA3BUTHUS CTHIIS YIIPABIICHHUS.

2.4 MomueayuonHvle 0CHO8bl Ynpasienus u KoH@Gaukmol. MoTHBaLUS NEITETHLHOCTH B
YIPaBJICHUU: MOTHBBI JICATEIILHOCTH YEIOBEKAa M WX POJb B YIPABICHWH, OCHOBHBIC TOHATHS U
JOTMKa Tpolecca MOTHBALUH, (akTopsl (OPMUPOBAHHS MOTHBOB TpPYJa; HCIOIb30BAHHE
MOTHUBAllUM B TMPAKTUKE MEHEKMEHTa; (QakTopbl 3()(PEKTUBHOCTH MOTHBAIMH;, COBPEMEHHbBIE
KOHIENIIMK MOTHUBAalMU. [pymnmoBas JUHAMHKA U KOH(JIMUKTBI: PONIb TPYIIbI B MOBEACHUH U
JESITEIbHOCTH 4elloBeKa, (OpMUPOBAaHUE TPYII, B3aUMOACWUCTBUS B TPYyMIE W B OpPTraHU3AIIUU;
BO3HHKHOBEHUE, POSIBIICHHE M PAa3HOBUIHOCTH KOH(IINKTOB, BIUSHUE KOH(IUKTOB Ha YIIPABICHHE.

Monayab 3. OCHOBBI MApPKeTHHIA.

3.1 Mapkemunez Kak cucmema ynpaeneHus, pezyaiupoeanus u uzyyenus poinka. Ilonsarue
MapKETHHTa, MTPOUCXOXKIACHUE U CYIIHOCTh MapKETHHTa, e MapkeTuHra. OCHOBHBIC TPU3HAKU
MapKeTHUHIOBOro CTWis ympasieHus. Konuenuuu mapkeTuHra. OCHOBHBIE BHJIbI MapKETHHTA.
MapkeTuHroBas cpena.

3.2 Komnnexc mapkemunza. Ocnognvle mapkemunzogvle uncmpymenmal. Coaepxanue u
Ipolecc YyImpaBieHus MapkeTuHroM. OCHOBHble (YHKIMM MapkeTuHra. ToBapHas, II€HOBas,
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cOBITOBas H KOMMYHHKAIIUOHHAA IMOJIMTUKHA (I)I/IpMLI. TOBapHLIe CTPAaTCTUH. P a3pa60TKa HOBBIX

TOBapOB.
4. O0beM yueOHOH TUCIHIJIMHBI
Ob6beMm
Buabl yueOHoi1 padoThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
O01mas Tpya0eMKOCTb JUCHUILIHHBI N0 Y4€0HOMY IIaHY 2,0 72
AyIuTOPHBIE 3aHITHS: 0,22 8
Jlexumwm (Jlek) 0,17 6
JlabopaTtopusie padoTh (JIad) - -
[Tpaktuueckue 3ausatus (113) 0,06 2
CamocrosiTesannasi padora (CP): 1,67 60
Buna konTpoOJIs: 3auer 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«OCHOBBI TEXHHYECKOI'0 peryJiMpoBaHusi U ynpasJjenue kadecrsom» (b1.B./[B.1.2)

1. Heab AUCHMIIMHBI — HAYYUTHh CTYICHTOB INPUMEHITh KOHTPOJIBHO-U3MEPHUTEIBHYIO U
UCIBITATEJIBHYI0 TEXHUKY, METOAAM M CpEACTBAM TEXHMUYECKOI'O PpEeryJupOBaHUs, METOJaM
KOHTPOJISI KaueCTBa BBIYCKAEMOM MPOAYKIIUN , COBPEMEHHBIM CUCTEMAM yIIPaBJIEHUSI KAYECTBOM.

Henu xkypca nocTurarorcs ¢ TOMOIIbIO:

J O3HAKOMJICHHUS C BUJJaMH HOPMATHBHBIX JJOKyMEHTOB;

J U3y4YeHHs] HOPMATUBHOM U 3aKOHOAATENBbHOM 0a3bl TEXHUUECKOTO PETYJIUPOBaHUS U
yIpaBJIEHUS KaUeCTBOM,;

J O3HAKOMJICHHUS C €IMHULIIAMHU (PU3MUECKUX BEJINYMH, FOCYIapCTBEHHBIMHU ITAJIOHAMU
METOAAMHU U CPeJICTBAMH MOBEPKHU CPEICTBAMH U3MEPEHHUS;

J pa3paboTku crnocoOOB BBIpAKEHHST H  (OPMBI  NPENCTABICHUS PE3yJIbTATOB
M3MEPEHUI, METOAMKH BBIMIOJHEHUSI U3MEPEHHUI;

J O3HAKOMJICHUS C (pOpMaMu MOATBEPKICHUS COOTBETCTBUSI.

2. B pe3yabTare M3y4eHHUs AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKEeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- BJIaJICHUEM IMOHMMAaHMs CYIIHOCTH M 3HaueHHsI MH(OpMALMU B Pa3BUTHHU COBPEMEHHOIO
UH(POPMALIMOHHOTO OOLIECTBA, OCO3HAHUS OMACHOCTH U YIpO3bl, BO3HUKAIOIIUX B 3TOM IpOLECCe,
CHOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS MH(POPMALMOHHON 0€30MacHOCTH, B TOM YHCIIE
3alUThl rocyaapcrBenHoi Taiinel (OITK-4);

- TOTOBHOCTBIO HCIOJIb30BATh HOPMATHBHbIE JTOKYMEHTHI 110 KAa4eCTBY, CTAaHAAPTU3ALUU U
cepTuuKay MPOAYKTOB U H3ICIHUN, 3JIEMEHTHl 3KOHOMHUYECKOTO aHaliu3a B INPaKTUYECKOU
nesrensHocTH (T1K-3);

- COCOOHOCTh MIPOBOJIUTH AHAIIN3 ChIPbs, MaTEpPUAIOB FOTOBOM MPOAYKLUH, OCYILECTBIIATh
oreHKy pe3ynabTaroB ananuza (ITK-10);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHHYECKYI0 HMH()OPMALMIO, OTEUECTBEHHBIH U
3apyOeXKHBIi OIBIT M0 Tematuke ucciaenoanus (ITK-20).

3uams.

- 3aKOHOJATelbHbIE M HOPMATUBHO TIPABOBBIC AaKThl, METOJUYECKHUE MaTepHalbl I10
TEXHUYECKOMY PETYJIHPOBAHUIO;

- NEPCIEKTUBBl TEXHUYECKOI'O Pa3BUTHUS M OCOOCHHOCTH JEATEIBHOCTH OpraHHU3aluil,
KOMIIETEHTHBIX Ha 3aKOHOJIaTEJIbHO-TIPABOBOM OCHOBE B 00JIACTH TEXHUYECKOTO PEryJIMPOBaHUS;

- OCHOBBI TEXHUYECKOTO PETYJINPOBAHMSL.

Ymemo:

- IPUMEHSATh METO/bl M IPUHIMUIBI CTAaHJAPTU3ALUH IIPU pa3padOTKe CTaHAAPTOB U IPYTUX
HOPMAaTUBHBIX JIOKYMEHTOB;

- TMpPOBOJIUTH TOATBEPKIEHUE COOTBETCTBMSI MPOAYKLUUH, TPOLECCOB U  YCIYyT
NPEIbABISEMBIM TPEOOBAHHSM;

- IPUMEHATh METO/BI KOHTPOJIS U YIIPaBJICHUS KAU€CTBOM;

- aHAJIM3MPOBATh JJAHHBIE O KA4eCTBE NMPOJYKIIMU U ONPEAEIATh MPUUNHBI Opaka;

- UCIIOJIb30BaTh KOMIBbIOTEPHBIE TEXHOJOTUH AJIS IUIAHUPOBAHUS U MPOBEAEHUs padoT 1o
TEXHUYECKOMY PETYJIHPOBAHUIO.

Braoemy:

- HaBbIKAMH UCTIOJIb30BAHUSI OCHOBHBIX HHCTPYMEHTOB YIIPABJICHUS KaUeCTBOM,;
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- HaBblKaMH O(OPMIIEHUS pE3yJbTaTOB HCHBITAHUA M MPUHATUS COOTBETCTBYIOIIUX
PELICHHUI;

- HaBbIKaMH 0(POPMIICHHSI HOPMATUBHO-TEXHUYECKOH JIOKYMEHTAIINH.

3. KpaTkoe cofep:kanue IMCHUILIHHBI

[Iporpamma cocTOUT U3 2-X MOJYJICH.

MOAYJIb 1.

1.1 Beeaenne. 3akoH P® «O TexHMYeCKOM peryJHpOBAHUN.

Mepbl  TEXHMYECKOTO  pEeryJMpOBaHMs, OCHOBAaHHBIE Ha  3aKOHOJATENbCTBE 00
OTBETCTBEHHOCTH 3a Ka4eCTBO M 0€30M1aCHOCTb MOCTABJIAEMON NMPOIYKIMHU («3aKOH O 3alllUTe IpaB
notrpedurenein).

1.2 HeoTBpaTHMOCTb OTBETCTBEHHOCTH H3rOTOBUTEJII M OPraHuU3aluM B Ienu
«M3TrOTOBUTE/b- IPOJaBel- OTPeOUTEb).

HenobpokauectBennass mpoaykuusi. MckaxkenHas uHpopMmamus O  (aKTHUYECKHX
XapakTepucTukax npoaykuuu. danscuduipoBanHas npoaykius. OTBETCTBEHHOCTh MPOJaBLa U
U3TOTOBUTEIS.

1.3 loxa3aTejbCTBO 100POKA4eCTBEHHOCTH Peain3yeMoil MpOoIyKIHH U3rOTOBUTEJIeM.
CBs3b Me:K1y HAINYMeEM Je(eKTa U BeJTHYMHON yuiepoa.

KauecTBeHHast IpoyKIKsA-yCIOBUE BKUBAHUSA (PUPM B KOHKYPEHTHOH Oopboe.

1.4. Texnuveckoe peryJMpoBaHHe, OCyHIeCTBJIsieMOe TOCYIapcTBOM B 00JacTH
0e3onacHOCTH NPOAYKTOB. TexHHYecKHe perjiaMeHThbl M OLlEHKA COOTBETCTBHUSI.

Bunel texnuueckux pernameHToB. CopaepkaHMe TEXHHYECKMX periamMeHToB. IIpaBuia
MOCTPOEHUS.

1.5. ®opMBbI TEXHHYECKOTO PeryJIMpOBaHMS.

IlonTBepxaeHne cOOTBETCTBUSA, TOCYJAPCTBEHHBIM KOHTPOJIb, HAA30p.

1.6. AkkpenuTanus Kak (opmMa rocy1apcTBeHHOr0 TEXHUYECKOro peryJIMpoBaHusl.

Henn ¥ NpUHUMIIBI aKKpeIuTalMu. AKKpEAWTAlMsi OpPraHoB IO cepTU(UKALUU U
UCTIBITaTeNNbHBIX JJabopaTtopuii. CepTHPHUKAIIMOHHbIE UCIIBITAaHUS MPH aKKpeauTaluu. 3apyOexxHas
aKKpeIuTaLysl.

1.7. Mepsbl, npeaycMaTpUBaIOIHe HCIOJb30BaHHEe NO00POBOJIBHBIX CTaHIAPTOB H
A00POBOJIbHON CepTH(UKALNH.

KauectBo. Buenpenue cucrem kauectBa. OOyueHnue u m"HGOPMHUPOBAHKUE TOTPEOUTEIICH.

1.8. IlpuHuUNBI 1 (POPMBI NOATBEPKIEHUA COOTBETCTBHSA. CXeMBI.

MOAVJIb 2

2.1 Metoauyeckne OCHOBBI YIIPaBJIeHHs KA4€CTBOM.

Craguy >KM3HEHHOTO [HWKIA TPOMYKIMH. MeToAbpl OICHKH KadecTBa IMPOIYKITHH.
Crangaptusanus B YIOPaBICHHHM KadecTBOM - MexayHapoaable crangaptel cepun  9000.
3apyOe)KHBII M OTEUCCTBECHHBIN OIBIT YIIPABICHUS KAUeCTBOM.

Konnenmus «Bceobiiero ympaBiaeHUsT Ka4eCTBOM.

MeTtponoruueckoe odecrieueHrne KauecTBa MpoTyKIuH.

2.2/IuneH3upoBaHue. AKKpeIuTaIUs.

3aKOH 0 NTUIEH3UPOBAHUU.

2.3 Ceprudukanms Kak npoueaypa noarBep:KIeHusi COOTBETCTBHUS.

2.4 IlpuHuunbl 1 (pOPMbI MOATBEPKIEHUS COOTBETCTBHSI.

2.5 CxeMmbl cepTH(UKANNHA U JeKJIAPUPOBAHMA .

Omnucanue cxeM aeknapupoBanus (11-71). u cepTuduxanuu.
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2.6  JlodbpoBoJibHOE

MOATBEPKACHUE

COOTBETCTBHA.

JKcnopTupyemMasi  H
HMIOpPTHPYeMasi POAYKIHA, NOAJIesKanasi 003aTeIbHOMY NOATBEP:KAEHUIO COOTBETCTBHS.

VYcinoBust BBO3a Ha Tepputoputo Poccunm mponykiuM, MOANEKaed 00s3aTelbHOMY

MOATBEPKJICHUIO COOTBETCTBHSI.
4. O6beM yueOHOI TMCIHUNTHHBI

O6bem
Bunsbl yueOHol padoThI B 3auetHbIX B akanewm.
eMHULIAX gacax
O01as Tpya10eMKOCTb JUCHUILIHHBI N0 Y4€0HOMY IIAHY 2,0 72
AyAUTOpPHBbIE 3aHATHS: 0,22 8
Jlextuu (JIek) 0,17 6
JlabopaTtopHbie paboTs (JIab) - -
[Tpaktiueckue 3anstus (I13) 0,06 2
CamocrosiTesibHas padora (CP): 1,67 60
Buja koHTpoOJIsi: 3auer 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«BoruncanrenbHas matematuka» (b1.B./[B.2.1)

1. Heap DMCUMIUIMHBI — HAYYUTHh CTYJEHTOB TEOPETHUYECKUM 3HAHUSM U MPAKTUYECKUM
YMEHHUSAM M HaBbIKaM MCHOJb30BaHUS COBPEMEHHBIX MATEMAaTHUYECKUX METOJIOB C NMPUMEHEHHEM
nakera Marematudeckux nporpamMm MATLAB nans  pemeHus MmMpoKOro Kpyra 3agad
BBIYUCIIUTEIILHON MAaTEMAaTHUKH.

Lenpto HacTOsAmIEro Kypca SsBIsETCS OOydYeHHUE CIlyllaTeiel COBPEMEHHBIM METOJaM
pacyeToB, pacueTHBIX HCCIIEIOBAaHUM, aHAINW3a, ONTUMHU3ALUU MPOIECCOB MHXKEHEPHBIX 3aJad C
WCIIOJIb30BAaHUEM ITaKeTa MaTeMaTudeckux nporpamm MATLAB.

2. B pe3yabTarte u3y4eHusi JUCHUIUINHBI 00y4aKOUIUIICA N0 MporpaMmMe dakajaBpuara
JAOJIKeH:

Obnadamse CleqyIONIUMA KOMIETSHITHSIMHE:

- CIIOCOOHOCTBIO TPOBOJUTH AaHANU3 CHIPbs, MaTepUaIOB W TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3y abTaToB ananu3a (ITK-10);

- CIOCOOHOCTBIO TJIAHUPOBATh W TMPOBOJAUTH (PU3MUECKHE U XUMHUYECKHUE SKCIICPUMEHTHI,
POBOAUTH 00pabOTKY HMX pE3yJlbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIIBUraTh TUIIOTE3Bl U
YCTaHABIIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MaTeMaTU4YeCKOro aHallu3a H
MOJICTTHPOBAHHSI, TEOPETUIECCKOTO U IKCIIepUMEHTaIbHOTO ucciaenoBanus (ITK-16).

3uams.

- (U3UKO-XMUMUYECKHE ¥ XUMHUKO-TEXHOJIOTUYECKHUE 3aKOHOMEPHOCTH MPOTEKAHUS
MPOLIECCOB M3MEHEHHUSI arperaTHOro COCTOSHUSL Mapo(ra3o)->KUAKOCTHBIX CHUCTEM, PEAKTOPHBIX
IIPOLIECCOB U OCHOBHBIX MPOLIECCOB pa3/IeIeHNUs] XUMUUECKON TEXHOJIOTUH;

- METObI U AJITOPUTMBI KOMITBIOTEPHOTO MOJICTUPOBAHMSI OCHOBHBIX MPOIIECCOB XUMUYECKON
TE€XHOJIOTHH U TEXHOJIOTHUECKUX CXEM XMMHUYECKUX MPOU3BOJICTB;

- TNPUHLUIBI TPUMEHEHHUS METOJOJOTUU KOMIIBIOTEPHOTO MOJIEIHPOBAHUS XUMHKO-
TEXHOJOTHYECKHX TMPOIECCOB NPU aBTOMATU3HMPOBAHHOM MPOEKTUPOBAHUU M KOMIIBIOTEPHOM
yOpaBIeHUN XUMUYECKUMHU MPOU3BOICTBAMHU.

Ymemo:

- pemarb 3aJayd KOMIIBIOTEPHOTO MOJEIHMPOBAHUS MPOLECCOB Mapo(Ta3o)-KUAKOCTHBIX
paBHOBECHIA, a0COPOIMH, TUCTUIUIAIINN, PEKTHPUKAIIUN W KUIKOCTHON SKCTPAKIIAH;

- MPUMEHSTH TIOJYYCHHBIC 3HAHUS TPU PEHICHUH MPAKTUYCCKUX 3a7a4 KOMIBIOTEPHOTO
MOJICIUPOBAHUSI OCHOBHBIX TMPOIIECCOB XUMHUYECKOW TEXHOJOTHU M TEXHOJOTUYECKHX CXEM
XUMHUYECKHUX TPOU3BOJICTB.

Braoemy:

- METOJIaMU NMPUMEHEHHsI CTAaHAAPTHBIX MakeToB MmpukiIaaHbix nporpamm (III1IT) u makeros
monenupytomux nporpamm (IIMII) ans MoaenupoBaHHsS OCHOBHBIX MPOILIECCOB XUMHUYECKOU
TEXHOJIOTMH U TEXHOJIOTMYECKUX CXEM XUMUYECKHUX MTPOU3BOCTB.

3. KpaTkoe coaepxaHue IUCHMILIMHBI

Beenenue. Llenu u 3agaun kypca. KpaTknii ICTOpUYECKHI OYEPK pa3BUTUS OTEYECTBEHHON
U 3apyOC)KHOW BBIUMCIUTENHEHOW MareMaTuku. OCHOBHBIE 3Tambl Pa3padOTKH W pear3aluu
aIrOPUTMOB HAa KOMITBIOTEpAX.

Moayas 1. BpluucaurtenbHass MaTtemMaTHka. (OCHOBHBIe JTambl: pa3padoTka H
peajun3anusi aJIropuTMOB Ha KommnbloTepax. Cucrema komnblTepHoii MmatemaTuku (CKM)
MATLAB nas pemenusi 3a1a4 BBIYUCIUTEIBLHOI MaTeMAaTUKH.

Tema 1.1. Cozoanue M-npoepamm u ocrosuvie onepamopuvl M-sa3vika npoecpammuposanus
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MATLAB. Bapuanumuer cmpyxmypwi npoepamm na MATLAB.

- Opranusarus padbouero croia DesktopLayout;

- OcHoBable oneparnu B CommandWindow;

- OcHoBHbIe onepanuu B Editor;

- JIuneitHo opranu3oBaHHasl mporpamMma (ajaropuTm);

- BerBieHHMs C OJHUM YCJIOBHEM, HECKOJBKMMH YCIOBHSIMH, BJIO)KCHHBIC, CO CITHCKOM
ycnoswit. if, switch; mormueckue onepamnuu and, or, not;

- 1IMKJIBI CO CYETUMKOM, C MPEAYyCIOBHEM, C MOCTYCIOBUEM, C MPEPHIBAHUEM IOJHBIM U
NpephIBAHUEM YaCTUYHBIM, C 33JaHHBIM IIarOM CYETYHKa, C OT/ACIBbHBIM OTCYETOM UTepaiuii; for,
while, break, continue; ¢ Bei30BOM (yHKIMIA; ¢ AUATOroM ¢ mosk3oBarenem B CommandWindow u B
CHEIHANIbHBIX JUAIOTOBBIX OKHAX;

Tema 1.2 Cmanoapmuvie u necmanoapmuvle @yuxkyuu M-s3vika npocpammuposanus u
ocnosnule peuwiamenu (Solvers) MATLAB.

- OyHKIMHK ¢ rpaduecKuM BBIBOJIOM pe3ybTratos; plot, subplot, surf, mesh, polar;

- OyHKIMK C YUCIOBBIM BBIBOIOM pe3yiabratoB B CommandWindow;

- OyHKIMY C 3aMKUChI0 Pe3yJIbTaTOB B (haiii;

- OyHKIUY, BIIO)KEHHBIE B IIaBHYIO (PYHKIIHIO;

- OyHKIUYU C TIEPEMEHHBIM YHCIIOM apTyMEHTOB;

- OyHKIUY, BBI3BIBAIOIINE APYTYIO GYHKIUIO, UM KOTOPOH MepeaHo KaK apryMeHT.

Moayas 2. Bektopbl 1 Marpuiibl. CucTeMa JIMHEHHBIX ajiredpandecKux ypaBHeHHMH
(CJIAY).

Tema 2.1. Obpamnas mampuya. Ymuooucenue mampuy.

- Oneparop inv;

- Omeparopsi strcat, int2str, numa2str;

- Onepatopst length, min, max, mean, sort;

- Omnepatopsi dot, tril, triu, eye, zeros, ones, diag;

- Oneparopsi rand, linspace, logspace, repmat;

- Oneparopsi Size, det, trace, norm.

Tema 2.2. Memoo I'aycca. Memoo npocmulx umepayuil.

- Oneparopst linsolve, rank, eig.

Tema 2.3. Obycnosrennocms cucmemsl. Hucno 0bycrosienHocmu.

- Oneparopsi cond, rcond.

Moayap 3. O0padoTka pe3yJbTaTOB M3MepeHHsl OAHOI Bean4yuHbl. [Ipudamxenue
byHkuun

Tema 3.1. Kpumepuii Cmsrooenma.

- Oneparopsi polyfit, polyval.
Tema 3.2. Annpokcumayusi.

- Omnepatop Isqcurvefit
Tema 3.3. Humepnonayus.

- Oneparopsl interpl, linear, spline, nearest.
Mopyasb 4. UncieHHOe HHTETPUPOBAHHE
Tema 4.1. MemoOwi npamoy201bHUKO8

- Oneparopsl SUM, mean.
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Tema 4.2. Memoowt mpaneyuti

- Onepatop trapz.
Tema 4.3. Memoo Cumncona

- Omepatop quad, int.
Tema 4.4. Memoo Hvtomona-Komeca 8 nopsoka

- Oneparop quad8.
Moayasb 5. YpaBHeHHE ¢ OJHUM HEN3BECTHBIM
Tema 5.1. Memoo Oenenus nononam

- Onepatopsl conv, deconv, polyval, polyder.
Tema 5.2. Memoo xacamenvhbix

- Omnepatopsl roots, poly, fzero.
Monayab 6. CucTemMa HeJIMHEHHBIX YPaBHEHMIH
Tema 6.1. Memoo Hviomona-Paghcona

- Onieparopsi solve, diff, subs.
Tema 6.2. Memoo npocmulx umepayuil.

- Oneparopsi simplify, collect, pretty.
Moayasb 7. OnHOMepHasi ONTHUMU3ALMS
Tema 1.1 Memoowvt oonomepHOU onmumuzayuu

- Oneparopst fminbnd.
Moaysb 8. MHOTOMepHasi ONTHMH3AIUS
Tema 8.1 Memoowl MHO2OMEPHOU ORMUMU3AYUU

- Oneparops! fminsearch, linprog, fmincon.
Mopayas 9. IluddepennnanbHble ypaBHeHUs
Tema 9.1 Memoowl pewenus oughghepenyuanvHvix ypagHeHu.

- Omnepatopsi dsolve, diff.
3akioueHue. 3aKIOUUTENbHAS JIEKIHS 110 MOABEACHUIO UTOTOB Kypca.
4. O0beM yuyeOHOH THCHHIIINHBI

O6bem
Buabl yueOHol padboThI B 3auetHbIX B akanewm.
eIIMHUIIAX qacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) - -
JlabopaTtopHbie paboTs (JIad) 0,33 12
[Tpaktiueckue 3anstus (I13) - -
CamocronTesannasi padora (CP): 2,56 92
Buja koHTpoJsi: 3auer 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«Anckpernas matematuka» (b1.B./1B.2.2)

1. Heap aMcHUIUVIMHBI — (OPMHPOBAHUE Y CTYJICHTOB CHUCTEMBl OCHOBHBIX IOHATHH,
UCIIOJIB3YEMBIX JUIsl TIOCTPOEHUS BAKHEHIIMX MAaTEMaTU4YECKUX MOJENIEH, U MaTeMaTU4eCKUX
METOJIOB JIJIsl ONIMCAHUS PA3JINYHBIX MPOLIECCOB.

2. B pe3yabTare M3y4eHHs AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO TPOBOAMTH AaHAIU3 CHIPbA, MAaTEpPUATOB M TOTOBOH MpPOIYKILHH,
OCYIIECTRIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CIIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3UUECKHE M XUMHUECKUE SKCIIEPUMEHTHI,
OPOBOIUTH 00pabOTKy HMX pEe3y/lbTaTOB W OLEHHUBATh MOTPEUIHOCTH, BBIABUTATh TUIOTE3bI U
YCTaHABJIMBATh TI'PAHULBI MX INPUMEHEHMs, NPUMEHATH METOJbl MAaTEeMAaTUYECKOIO aHajln3a U
MOJICTTUPOBAHHUSI, TEOPETUICCKOTO U IKCIIeprUMeHTaIbHOro uccienoBanus (I1K-16).

3namo:

- OCHOBHBIC IIOHATHA M METOJBI IHUCKPETHOW MAaTEeMaTHKH, MAaTEMAaTUYECKUX METOJOB
pereHus npo(ecCUOHAIBHBIX 3a/1a4.

Ymemo:

- IPUMEHATh MaTeMaTUYECKHE METObI PH PEIIEHUH TUIIOBBIX MPO(ecCHOHANIbHBIX 3a1ay.

Bnaoemy:

- METO/IaMHU MOCTPOEHHSI MaTeMaTHUECKOM MOIETH THIOBBIX MPO(PECCUOHATIBHBIX 33134 U
coJiepKaTeIbHON MHTEPIPETALUU TIOJYyUYEHHBIX PE3yIbTaTOB.

3. KpaTkoe coep:kanue JMCUUIIHHBI

Beenenue.

Ponb auckpeTHON MaTeMaTHKH NPH pa3pabOTKe U SKCILTyaTallil XMMHUKO-TEXHOJIOIHYECKHX
CUCTEM.

DJIeMeHThbI TEOPMH MHOKECTB M ajiredpanyeckne CTPYKTYpbl.

BBenenne B QUCKpETHYIO MaTeMaTuKy. Poib JUCKpeTHON MaTeMaTUKU MpH pa3paboTke U
HKCIUTyaTalll XUMHKO-TEXHOJOTHUECKUX CUCTeM. MHOXecTBa, OTHOUICHUA U (QyHKIMU. 3aJaHHe
MHOKECTB M OCYIICCTBIICHUE omepanuii Haqy HUMU. CriocoObl 3amanus. Omeparuu 00beIMHCHUS,
nepeceyeHmsl, pa3HOCTH, AOIOJIHEHUS U IEKapTOBa IPOU3BEIeHUS. AKCHOMAaTHKa TEOPUU MHOYKECTB.
Anre6pa Kanropa. MuHumuzauus mnpenacraBieHuil MHoxecTB. [luarpammel Oilnepa-Benna.
bunapupie otHomeHus. CrocoObl 3amanus OWHApHBIX OTHomeHW. CBoWCTBa OWHAPHBIX
oTHomeHud. Pa3Ouenusi. OTHOIIEHUST SKBUBAJICHTHOCTH W Topsiaka. [IpemcraBieHue N-apHBIX
OTHOWICHUH OuHapHbIMU. Anrebpa oTHouieHuil. OyHkuuu. MHbeKUus, CIOpbEeKUUs U OHEKLHUS.
Anrebpanueckue cTpykTypsl. [lomyrpynmsl. Monounsl. ['pynmsl. [oxarpynmel. Luxindeckue
rpynnsl. I'pynmsl  mofactaHoBok. M3omopdusm rpynmn. CMexHbIE KJIACChl IO HOATPYIIIE.
Hopmanbhubie nenurenu. @axrop-rpynmnsl. Kosibla: onpenenenus, cBoicTBa, npumepsl. [losms.

DJIeMeHTBI TeopHuH rpagos.

I'padppr. 3amanme wu xapakrepuctuku rpadoB. Buaer rpados. [loarpader. Marpuis
CMEXHOCTH M MHIMAEHTHOCTU. Ctenenu BepmnH. MapuipyTel Llenu. [ukiel. PaccTositnue mexmy
BeplIMHaMu. JlnameTp u paguyc rpada. YHapHble 1 OMHapHbIe oniepannu Haj rpadamiu. JlononHeHue
rpada. YnaneHue u A00aBiIeHHE BEpIIMH. YjaneHue u jgobOasineHue pedep. OToxIeCTBICHHE
BepwnH. Pacmerienune BepmmH. OObenuHenue rpagos. Ilepeceuenue rpadon. KommoHeHTHI
cBsI3HOCTU. MocThl. Beprmmnnas u pedepHas CBA3HOCTb. CBS3HOCTh OPUEHTHPOBAHHBIX TpadoB.
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ANTOPUTM  BBIYMCIIEHHMS  CBSI3HOCTU. BHyTpeHHsis  ycToiuMBOCTh. BepumHHoe — uwmcio
HEe3aBUCUMOCTH. PeOepHoe umcio He3aBUCHMOCTH. BepmmHHoe u pebepHoe MOKphITHE Tpada.
Buemnsas yctoiuuBocTh. BeprmnHoe u pebepHOe 4HCIO BHEUIHEW yCTOH4YMBOCTH. L{ukibl u
pas3pesbl. DitnepoBbl MUKIBL. ['aMuabTOHOBBI HMKIBL IlnanapHocte M yknaaka rpados. ['panu
miockoro rpada. Packpacka rpadoB. XpomaTuueckoe yucio. ['unoresa yeTsipex Kpacok. Jlepebs.
Omnpenenenunsi. CorictBa. Teopema Konu. @ynaamenTanbpHas cucteMa UKiIoB. OCTOB HAUMEHBIIIETO
Beca. YNOpsIOYEHHbIE JepeBbsi. buHapHbie epeBbs. JlepeBbsi COPTUPOBKU. AJTOPUTM IOHUCKA B
JIepeBE COPTUPOBKH.

byJseBsl pyHKIMU.

Anre6pa noruku. bynesbl ¢ynkuuu. CrnocoObl 3ananus. byneBsl GyHKINNM OOHON U JIBYX
MEPEMEHHBIX U UX cBoicTBa. Dopmynbl OyneBoil anreOpsl. OCHOBHBIE 3aKOHBI OyJIeBOI anreOpsl.
OkBHUBaNIEHTHOCTh (popmyi. [lpuninun nBoiictBeHHOCTH. COBEpIICHHBIE JW3BIOHKTUBHBIE U
COBEpIICHHBIE KOHBIOHKTHUBHBIC HOPMaNIbHBIE (POpMBI. CHCTEMBI 3JIEMEHTAPHBIX OYJIEBBIX ()YHKITHIA.
QOyHKIMOHAIBHO TOJTHBIE CUCTEMBI SJIEMEHTAPHBIX OyJeBbIX QyHKIu. [IpuMepsl GyHKIMOHATBEHO
MOJTHBIX 0a3ucoB. BaxHeimme 3aMKHyThIe Kiacchl. TeopemMa 0O (DYHKIIMOHAIBLHOW ITOJIHOTE.
Munnmmsanus OyneBbix (yHkiuil. CokpalieHHas, TynmuKoBas W MUHUMaibHas (opmbl. KapTer
Kapno. Meton coueranuss uHAeKCOoB W MeroJ KyaitHa. MuHMMU3aus KOHBIOHKTUBHBIX
HOpMabHBIX (hopMm. OO30p MpUIIOKEHUI AUCKpeTHOW MaTemaTwku. Pa3paborka ¢ ¢hekTuBHOTrO
MaTEeMaTHYECKOT0, MPOTrPaMMHOT0, HHPOPMAIIMOHHOTO U TEXHUYECKOTO OOEcleueHUs Ha OCHOBE
METOJIOB IUCKPETHOW MAaTEMATHKH.

Hcunciienue BbICKa3bIBAHMIA.

BBenenue B maremarnyeckyro JIOrMKy. KpaTkue cBeneHHs U3 UCTOPHM MaTeMaTHYECKOU
noruku. Ponb MaTeMaTHueCKOM JOTUKHU NPU pa3paboTKe U 3KCILTyaTallud XUMUKO-TEXHOJIOTUYECKUX
cucteM. QopmanbHble akCMOMaTH4Yeckue cucreMbl. CHUMBOJIBI, BhIpaXXEHUS, (HOPMYIIbI, aKCHOMBI.
[IpaBuno BBIBOA, HEMOCPEACTBEHHOE CIEACTBUE, BBIBOJA, Teopema. Jlormka BbICKa3bIBaHUM.
Jlornueckuii BbIBO. AkcnoMbl. [Tpasumo modusponens. Teopema ey KUy U PABHIIO CHIUIOTH3MA.
[lonnota m HempoTuBopeduBOCTh. HezaBucumocth akcuoMm. PaspemmmocTts Teopuu. Jlpyrue
akcuoMatu3aluu. [IpoBepka BBIBOAMMOCTH C TOMOIIbI0 HCTHHHOCTHBIX Tabmum. CexBeHIMU
I'erniena. Mogens mupoB Kpunike. Meton pesomtoruii Poouncona. Metop kinay3 Bonra. O0patHbiii
MeTo1 MacioBa (01aronpusTHeIX HAOOPOB).

HcunciieHne npeAnKaToB U HEYeTKAs JOTHKA.

Jloruka rnpenukaToB. ABTOMaTH3a1Ms JJOrMUECKOro BbiBoj1a. [lepemeHHble, (yHKIIUU, TEPMBI,
NpeIuKaThl, KBaHTOPHI, (Gopmynbl. OOnacth nedcTBus KBaHTOpa. CBOOOIHBIE M CBSI3aHHBIC
nepemMeHHble. MHTEepmpeTauy, paBHOCHIBHOCTh. Pacmo3HaBanue oOmie3sHaunMocTtu. [IpoGiema
pa3pemMMOoCTH. AKCHOMBI M TpaBUJia BBIBOJAA HMCUMUCICHUS MpeaukartoB. Teopema aeayKuuu.
HempotuBopeunBocTh U MONHOTA. BhiHEceHHE KBAaHTOPOB W MpelBapeHHas HOpMasibHas (opma.
CkyneMoBCKHe cTaHAapTHble (opMbel. OpOpaHOBCKMII YyHUBEpCYM U Teopema OpOpaHa.
[oncranoBka u yHupukanus. MeTtos pe3otonuii U ero noiaHoTa. CTpaTeruu MeToia pe30Iouii.
Jwn3bronkTel XopHa. [IpuHImn torngeckoro nporpammupoBanus. Hedetkne MHOkecTBa. Heuerkas
noruka. [losBnenue u cyts HeueTkocTu. Dopmanuzanus HeueTKOCTH. DYHKIMS TPUHAIEKHOCTH.
JlunrBuctuyeckas nepemenHas. Onepanuu HaJl HEYETKUMU MHOKecTBaMu. Heuetkas apudmeruka.
Metonasl nedazsudukannu. Heuetkue otHomeHus. CTaHIapTHbIE HEUETKHE JIOTHYECKUE ONEepalliH.
Heuerkuit BbiBOA. CTeneHM MCTUHHOCTH W CTENEHU YyBEpeHHOcTU. Hederkuii anamor merona
PE30JIFOLUN.

Koneunblie aBTomaThl, MamuHbl Thropunra-Ilocra, cj10:KHOCTH BHIYUCIECHUI.
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DOnemMeHTBl Teopuu aBToMaToB. [loHSATHE aBTOMaTHOro mMpeoOpa3oBaHus HH(DOpPMALMH U
KOHe4yHOro aBromara. CrocoObl 3aanusi aBTomMaToB. ABToMaThl Munu u Mypa. [Iporpammuas u
anmnaparHas peajlu3alnys aBTOMAaToB. ODKBUBAJIEHTHOCTb M MUHUMH3aLUs aBTOMAaTOB. MaluHbI
Toropunra-Ilocta. @opmanuzanus MOHATHS anropuTMa U (popManbHbIE MOJAETH aJTOPUTMOB.
Mamuna TrropuHra: onpeaeneHus, CBOMCTBa, rpadsl nepexonos. Mammna [Tocra. Ilporpammer s
mamvH. [IpoOGnema pacrnosnaBanus. [IpoGnema OCTaHOBKH. ANTOPUTMUYECKH HEpa3pelIUMbIe
npoOsembl. CII0KHOCTh aJTOPUTMOB. Mepbl CIIOKHOCTH. BpemMeHHass M1 €MKOCTHasi CJIOXHOCTD.
ACHUMIITOTUYECKAS CIOXKHOCTh, MOPSATOK CII0)KHOCTH, CJIOKHOCTb B CPEJHEM M B XYAIIEM CiIydae.
Tpynnopaspemmmbie 3anauu. HenerepmunupoBanHas MamuHa Teiopunra. Kimacesr P u NP. NP-
nonHele 3aaa4u. NP-monHOTa mpoOaeMbl BHITOTHUMOCTA (POPMYIT JOTHKHK BbICKa3biBaHUK. O030p
MPUIIOKEHUH MaTeMaTH4YecKol JIoruku. HampaBieHus UCIONb30BaHUS amiapaTa MaTeMaTH4eCcKon
JOTMKH B 3a/la4ax MpakTudeckoil nHpopmaTtuku. Crenudukanus 1 BepupHUKaIus MporpaMMHO-
anmapaTHbIX MIPOEKTOB, JOTMYECKOE MTPOrpaMMHUPOBAHNUE, IIOCTPOCHNUE OHTOJIOTHH, SA3BIKH OOIICHHUS
MHTEJIJIEKTYaJIbHbIX ar€HTOB.

4. O6beM yueOHOI TUCIHUNTHHBI

O6Bem
Buabi yueOHol padoThI B 3auerHbIx B akanem.
SAMHUIIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHUILJIMHBI M0 Y4e0HOMY IUIaHY 3,0 108
AyIUTOpHBIE 3aHATHS: 0,33 12
Jlexumnm (Jlek) - -
Jlaboparopusie paboTs (JIab) 0,33 12
[Ipaktuueckue 3anstus (113) - -
CamocrosiTesibHas padora (CP): 2,56 92
Buj koHTpoOJS: 3a4eT 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«lonoHuTeabHBIE TJ1aBbl Ppuzuku» (b1.B.J1B.3.1)

1. Heap AMCHUIUIMHBI — TPHOOPETEHUE CTYIEHTAMH 3HAHHWI 1O OCHOBHBIM pa3jeiiamM
(GU3HUKY U YMEHHIO IPUMEHSTh UX B JPYTHX €CTECTBEHHOHAYYHBIX TUCIUTUTHHAX.

2. B pe3yabTare M3y4eHHus JUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JTOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTH 00pabOTKY HMX pPE3yJbTaTOB M OLEHUBATh MOrPEIIHOCTH, BBIIBUraTh TUIIOTE3Bl U
YCTaHABIIMBATh TPAHULBI UX MNPUMEHEHHUS, NPUMEHITh METOAbl MAaTEeMaTHYECKOTO aHalu3a M
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U SKCTIIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTBIO HCIIOJI30BATh 3HAHHMS OCHOBHBIX (DM3MYECKHX TEOPHH ISl PEIICHUS
BO3HUKAIOIMNX (DU3MUECKHUX 3a/1ad, CaMOCTOSTEIILHOTO MPHOOpeTeHus (PU3NUYeCKUX 3HAHUH, s
MOHUMAaHUs MPUHIIUMIIOB pabOThl MPUOOPOB M YCTPOMCTB, B TOM YHWCJIE BBIXOISIIMX 32 MPEIEIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus ([TK-19).

3nams:

- (hu3HUecKre OCHOBBI KBAHTOBOW CTATUCTUKHU (MCXOHBIE «0a30BbIe» MOJI0KEHUSI, OCHOBHbBIE
KBAHTOBBIE CTATUCTHUECKHE pacTpeeNiCHus);

- 3JIEMEHTBI 30HHON TEOPUHU MPHU TPAKTOBKE PA3IMUYHBIX CBOMCTB METANIOB, TUAJIEKTPUKOB U
MOJIYTTPOBOJIHUKOB;

- 0azoBble (DHU3MYECKHE TOHATUS O KBAHTOBBIX TEOPHUAX TEIUIOEMKOCTH (Ha MpUMEpe
KPUCTAIIMYECKUX TeN);

- JJIEMEHTHl (U3WKH TBEPAOrO Teiia (MCXOMHBIC IMOHATHUS O KpUCTauiorpadum, THMax
KPUCTAIIMYECKUX CTPYKTYP; CBEIACHHUS O SIBJICHUU U KBAHTOBOM TPAKTOBKE CBEPXIPOBOJAUMOCTH).

Ymemy:

- TMpPUMEHATh UCXOAHbIE (u3nyYeckue (TeopeTHYecKrWe) 3HAHUS TPU  PEIICHUU
npodecCHOHANBHBIX 3a7a4;

- MPOBOJUTH OIICHOYHBIE PACUYEThl M OCYIIECTBIATH (HA KAYECTBEHHOM YPOBHE) aHAJIM3,
Ha0II0aEMBIX SIBJICHUIA.

Bnaoemy:

- HaBBIKAMH OOOCHOBAHHUS CBOWX CYXKICHHH, YTO CIIOCOOCTBYET MPAaBHIBLHOMY BBIOOPY
METOJMKHU MTPOBOJIMMOTO CTYACHTOM HUCCIICOBAHUSI.

3. KpaTkoe conep:xkaHue TUCHHUILIMHBI

1. D1eMeHTHI KBAHTOBOM CTATUCTUKH

DNIeMEHTHl KBAHTOBOM CTaTUCTHKU. KBaHTOBas cucTema M3 OJMHAKOBBIX yacTull. [IpuHIun
TOKJIECTBEHHOCTH OJMHAKOBBIX YacTull. CHMMETpUYHBbIE 1 HECUMMETPUYHBIE BOJIHOBBIE (DYHKIIHH,
OTIHMCHIBAIOIIUE COCTOSIHHSI TOXKIECTBEHHBIX MUKpoyacTuil. bo3ousr u hepmuonsl. [Tpunnun [Taymm.
KBanToBbIE cTaTHCTHUECKHE pactpeneneHus bosze-Olinmreiina 1 @epmu- J{upaka. BoipoxkneHHbIM
AJIEKTPOHHBIN ra3 B KpUcTaiax (MeTalbl).

2. MeTaibl, AUIJIEKTPUKHU U MOJYNPOBOJIHUKH € TOYKH 3peHHUS 30HHOH TeOpuHn

DOHepreTudeckue 30HBI: crathucTuka Depmu-/lupaka, sHeprus Depmu. DIEKTpoH B
MEPUOIUYECKOM TToJIe KprcTaiia: 3¢ (HEKTUBHAS Macca 3JIEKTPOHa.

3. DiieMeHThI GU3MKH TBEPAOTIO TeJa.

O®wusuka tBEpHoro tena (OPTT): onpenenenue, cBI3b ¢ IPYTUMH AUCHUILTUHAME, OOBEKTHI
U3y4YeHHs, Kpyr pemaembix 3amad. CBsi3p ¢ Kpuctawiorpadueit, Kpuctawmopusmkoil u
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kpuctaoxumueid. KonnencupoBanHoe cocrosnue. [loaxos k onucanuto TBEPABIX Tea. CTpyKTypa

KkpuctamioB. CummeTpust M (pu3ndeckre CBOMCTBA KPUCTAIOB. THIIBI KPUCTAIIIMUECKUX CTPYKTYP

(oOmias xapaktepucTrka). [ImoTHBIE yrakoBKH: KyOWdeckass U TeKcaroHajibHas (Ha Ka4YeCTBEHHOM

ypoBHe). [IoHsATHE 0 CBEPXIIPOBOAMMOCTH (KBAaHTOBBIE IIPEACTABIECHUS HA KAYECTBEHHOM YPOBHE).

4. O6beM yueOHOI TUCHUNTHHBI

O6bem
Buabl yueOHol padboThI B 3auetHbIX B akanewm.
eMHULIAX gacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 0,22 8
Jlexuuu (Jlek) 0,11 4
JlabopaTtophbie paboTs (JIad) - -
[Tpaktiueckue 3anstus (I13) 0,11 4
CamocrosiTesibHas padora (CP): 2,53 91
Buja koHTpOJISI: IK3aMeH 0,25 9
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIHHBI
«Snepnas ¢puszuxka» (b1.B./1B.3.2)

1. Heap AMCUMIUVIMHBI — TPUOOpPETEHHE CTYJCHTAaMHU 3HAaHMN MO OCHOBHBIM pa3ieiaM
(GU3UKK ¥ YMEHUIO IPUMEHSTH UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCHUIUINHAX.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMmMe 0akajiaBpuara
JOJIZKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3UUECKHE M XUMHUECKUE SKCIIEPUMEHTHI,
IPOBOJUTH 00pabOTKy HMX pe3ylbTaTOB W OLEHUBATh IOTPEUIHOCTH, BBIJBUIATh TUIOTE3bl U
yCTaHABIMBaTh TPAHMULBI UX TPUMEHEHUS, MPUMEHATh METOAbl MaTeMaTHYeCKOro aHaliu3a U
MOJICIIUPOBaHHMsI, TECOPETUUECKOT0 U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (HM3UYECKUX TEOPHHA ISl pEIIeHUs
BO3HHMKAIOMUX (U3NUECKUX 337ad, CAaMOCTOSATEILHOTO NMPUOOpeTeHUs (PU3MUECKUX 3HAHWUU, IS
NOHUMaHHS TPHUHITUIIOB Pa0OTHI MPUOOPOB M YCTPOMCTB, B TOM YHUCIIC BBIXOISIINX 32 TPEICIIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namo:

- (M3n4ECKHe OCHOBBI KBAHTOBOM CTATUCTUKH (MCXOHbIE «0a30BbIE» MOI0KEHUS, OCHOBHBIE
KBAaHTOBbIE CTATUCTUYECKUE pacpeeIeHNs);

- 3JIEMEHThI 30HHOI TEOpUH NP TPAKTOBKE PA3IMYHBIX CBOMCTB METAJIOB, TUAJIEKTPUKOB U
HOJTYTIPOBOIHUKOB;

- 0OazoBble (hU3MYECKHE TMOHATHUS O KBAaHTOBBIX TEOPHAX TEIUIOEMKOCTH (Ha NpuMepe
KPUCTAIIMYECKUX TEN);

- 9JJNeMeHTHl (PU3MKU TBEPIOTO Tena (MCXOAHBIE MOHATHUS O KpHCTAIOrpaduu, THITAX
KPHUCTAJUNINYECKUX CTPYKTYP; CBEICHHS O SBJICHUU U KBAHTOBOW TPAKTOBKE CBEPXIIPOBOIUMOCTH).

Ymemn:

- pPUMEHATh HCXOAHbIE (u3MUecKue (TEOpeTHYeCKHe) 3HaHWA NpU  PELICHUU
npogeCCUOHATBHBIX 33]a4;

- TPOBOJUTH OILEHOYHbIE PAacdy€Thl M OCYLIECTBIATh (Ha KaueCTBEHHOM YPOBHE) aHalu3,
Ha0II0aEMBIX SIBJICHUIA.

Bnaoemy:

- HaBBIKAMH OOOCHOBAaHHUSI CBOMX CYXJIEHHUH, YTO CHOCOOCTBYET MpPaBUIBHOMY BEIOOpPY
METOAMKH MTPOBOIUMOTO CTYACHTOM MCCIICTOBAHMS.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

3.1. MecTo u 3HaYeHHe siAePHOI PU3UKHU

[Ipeamer AD. Mecto u 3Hauenue SAD B coBpeMeHHOM ecTecTBO3HAHMU. OCHOBHBIE 3aJa4H,
mporpamMma M CTpykTypa Kypca. OcHoBHble dTamnbl pasutus JAD. Buasl (QyHIaMeHTaTbHBIX
B3aMMOJICHCTBHII. MacmTabbl W eIUHUIBI M3MEpPeHHH (U3NYeCKuX AuCHHILIUH. OcoOeHHOCTH
(U3UYECKUX SIBJICHUN B MUKPOMHUDE.

3.2 CraTH4ecKHe CBOIiCTBA aTOMHBIX sijiep

OCHOBHBIE CTaTHYECKUE CBOMCTBA SAEP: MACCOBOE YHUCIO, JJIEKTPUUECKHUI 3apsij, COCTaB,
pa3Mepbl, BSHEpPrus CBSA3M, CIHH, MOMEHT KOJMYECTBA [BW)XCHHUS, MarHUTHBIH MOMEHT,
KBaJAPYMNOJIbHBIA MOMEHT. CBOMCTBA SIAEPHBIX CUJl. OCHOBBI TEOPHUH SAEPHBIX CUJI. MOeId aTOMHBIX
saep. Paznen Buasl painoakTUBHOCTH, paIMOAKTUBHBIE CEMENCTBA. 3aKOHBI IPOCTOrO U CIO0KHOTO
paauoaKTUBHOTO pacmaga. 3aKOHOMEPHOCTU anbda- O0era- U raMMma- pacrnana. [lorstue o sigepHon
sHepreTrke. [Ipo0IeMbl U MEePCIICKTUBBI PA3BUTHS MUPOBOW M OTEYCCTBCHHON JYHEPrEeTUKHU, POIIb
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ATOMHOM JHEPruu. DJIEMEHTapHas TEOPUs NEJCHUs. DHEPrus U NpPOLYyKThI AeneHus snep. OCHOBBI
LIENHOro mporecca. SnepHble peakuuu cuHTEe3a. TepMosiepHble peakuuu BO BcelleHHON U B
1abopaTopHbIX yciaoBusaX. [IpoOiaeMbl ynpaBisieMoro TepMOsAEpHOrO CHHTE3a

3.3 BzaumojeiicTBre U3JIyUYeHHUsI C BelIeCTBOM

Nonusupytomee uznyuenue. OOmme 3aKOHOMEPHOCTH B3aUMOAEHCTBHSI MOHU3HPYIOIIETO
M3JIy4eHHUs ¢ aTOMaMM BELIECTBA. B3aMMOIEHCTBHE TAKENBIX 3aPSKEHHBIX YaCTHUI] C BEIIECTBOM.
B3auMoneiicTBue 3J€KTPOHOB M TaMMa- KBaHTOB C BellecTBOM. [Ipo0Geru yacTuil HOHU3UPYIOIIEro
n3neueHust B BemlecTBe. Kiaccudukauus saepHbIX peakuuil. 3aKOHBI COXPAaHEHMs B SIIEPHBIX
peakmusax. MexaHW3Mbl W TapaMeTpbl SAEPHBIX peakiuid. OCOOCHHOCTH SAEPHBIX PEaKIni,
NPOTEKAIOIUX MPHU BO3JEHCTBUM YACTHIL, UMEIOIIUX pa3IU4HbIE MapaMmeTpbl (dHEpreTU4YecKHe,
MacCOBbI€, 3apsA0Bble, KOPIYCKYJIIPHO-BOJIHOBBIE). VICTOYHMKM 3apsDKEHHBIX YacTHIl M ramma-
KBAaHTOB. VICTOUHUKM HEHTPOHOB M JPYIMX HEUTpalbHbIX yacTUll. [IpHHUIMOBI OOHApYKEHHMS,
pamuomerpun U crnexkrpomerpun B SD. Perucrtpanus 3apsoKEHHBIX M HEHUTPAIbHBIX YaCTHULL
pa3nuy4HbIX SHEpruil. ['a30BbIe, NOTYNPOBOHUKOBBIE, CUUHTHIIISLIUOHHBIE U TPEKOBBIE JETEKTOPHI.

4. O6beM yueOHOI TMCIHUNTHHBI

O06beMm
Buabl yueOHol padoThI B 3auerHbIx B akanem.
SAMHUIIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHUILJIMHBI M0 Y4e0HOMY IUIaHY 3,0 108
AyIUTOpHBIE 3aHATHS: 0,22 8
Jlexumnm (Jlek) 0,11 4
Jlabopartopusie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) 0,11 4
CamocrosiTesibHas padora (CP): 2,53 91
Buja koHTpOJISA: K3aMeH 0,25 9
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIHHBI
«JlomoJIHUTE/IbHBbIE TJIaBbl XUMHHU U pu3nku noaumepon» (b1.B./1B.4.1)

1. Heab nucuUNINHBI — OPMUPOBAHUE Y CTYJACHTOB OCHOBHBIX MPECTABICHUN O XUMHUU U
¢u3uKe MOIUMEPOB, OCOOCHHOCTSAX CBOMCTB MTOJUMEPOB U 3aKOHOMEPHOCTSIX, UX 00pa3oBaHusl.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JMOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMUUECKON CBS3H B
Pa3IUYHBIX KJIaccax XMMHUYECKHX COCAMHEHUM ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMUMHYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKpyskaromeM Mupe (OITK-3);

- TOTOBHOCTHIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHN U
MaTepUalioB Ha UX OCHOBE JJIS pelIeHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(POPMALMIO, OTCUYECTBEHHBIH U
3apyOeXKHBIi OIBIT 10 Tematuke uccienoanus (I1K-20).

3namo:

- OCHOBHBIE TPOIIECCHI LIEMTHON OJUMEPU3AIIHH;

- HEOOXOIUMBIE YCIIOBUS 0€300PBIBHON («IICEBIOKUBYIIEH» ) TOTUMEPHU3AIINH;

- KOJIMYECTBEHHbIE KPUTEPUU OTHOCUTEIILHON aKTUBHOCTH COMOHOMEPOB MPHU IEMHOU
COTIOJTMMEPHU3aLINH;

- IOHSTHE «IIpelebHAas TEMIIepaTypa MoJIMMepHu3aum» u cxemy Q—e;

- cTaauu 00pa3oBaHM U MPEKPALICHHUS POCTa MAaKPOMOJIEKYJI TIPU TTOJIMKOHICHCAINH;

- OCHOBHBIE OTJIMYUS peakuMid Ha TMOJMMEpax OT aHAJOTMYHbIX  peakuui
HU3KOMOJIEKYJISIPHBIX BELIECTB;

- OCHOBHBIE 2 (HEKTHI MOTUMEPAHATIOTMYHBIX PEaAKITHI;

- TAMBI Me30()a3 MOJTMMEPOB;

- 0CO0EGHHOCTH KPUCTAIIIMYECKOTO COCTOSHUS TIOJTUMEPOB;

- 0COOEGHHOCTHU CBOMCTB CTEKJIO00PA3HBIX U BI3KOTEKYUHX IMOTHMEPOB;

- IATh BO3MOYXHBIX THUIIOB YIIOPSIOYEHHOCTH B MOJINMEpPaXx.

Ymemo:

- ONpeAeNsATh THUN TMOJUMEpHu3auuu (paJuKaIbHOW, AHHUOHHOW, KAaTHOHHOM, WOHHO-
KOOPIMHAIIMOHHON);

- YCTaHaBIMBaThb B3aUMOCBSI3b KHHETHUYECKHX MApaMETPOB C MOJIEKYJSIPHON Maccoi
00pa3yoIMXCs MOJTMMEPOB;

- OIpeNeNsTh KOHCTAaHTY PaBHOBECHS MMOJIMKOHCHCAIINH;

- OLICHUBATH KOY(PPUITMEHT MOJTMMEPU3ALINHU 110 CTETICHU 3aBEPUICHHOCTH MOJUKOHICHCAIINH;

- OIICHUTD BIIMSIHHE TEMIIEpaTyphl Ha CKOPOCTH MPoIiecca U MOJIEKYJISIPHYIO Maccy MoJInMepa,
00pasylolierocs B yCJIOBUSAX PABHOBECHOH IOJMKOH/ICHCAINH;

- OIICHMBATh BKJAJ TEX WJIM HHBIX B3aMMOJCHCTBUA TpPH XUMHYECKUX MPEBPALICHUIX
MOJIUMEPOB;

- BBIOMpPATh METO/] CIIMBAHUS UCXO/S U3 CTPOCHHSI MAKPOMOJIEKY T,

- OLIEHUBATh KUHETUKY KPUCTAIN3ALUN TOJTUMEPOB;

- OIpEeNeNATh TeMIepaTypbl (a30BbIX U PUINYECKUX MEPEXOI0B B OJTUMEPAX.

Braoemy:

- METO/IaMHU OIICHKU OTHOCHUTEIHHOW aKTUBHOCTH COMOHOMEPOB MIPH COMOTUMEPU3AIIHH;

- METO/IAMH pacueTa TePMOJI MHAMUYECKHIX MapaMeTPOB MOJIUMEPHU3aAINY;
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- IpYE€MaMU peryJIMPOBaHMsI COCTaBa COMOJIMMEPOB MIPU LEMHOHN COMOIMMEpU3alUU.

- TpUEeMaMH pacyeTa COJAEp)KaHUs N-MEpOB Ha pa3HBIX CTENEHSIX 3aBEepIIEHHOCTH
HOJIMKOHICHCAITIH

- IpeMaMH OI[CHKH KMHETHYECKUX MapaMeTPOB MOJIMMEPAaHATIOTHYHBIX PEBPALCHHIH;

- METOJJaMH OLIEHKH (ha30BBIX U (PUINIECKUX COCTOSHHIA OJTMMEPOB.

3. KpaTkoe coep:kanue A CHUILIHHBI

3.1. IlenHbIe mporiecchl 00pa30BaHUS MAKPOMOJIEKYI.

PagukaneHas nonumepusanys. Peakiuy nepegauu nenu npyu pagukaibHON NOIMMEPH3aLHH.
OHepreTuyeckue M TEPMOJUHAMUYECKHE XapaKTEPUCTUKU pPaJUKaIbHOM IOJMMEpPH3alMH.
[Tonumepu3ariysi MOHOMEPOB ¢ ABYMs U 00Jiee HEHACHIILIEHHBIMU CBSI3SIMHU.

WNonnas  monumepusauusa.  MoHHO-koopauHanMoHHas — nojaumepusanus.  VoHHas
HOJMMEPHU3AIHS TeTEPOILIUKIIOB.

Lennas cononumepuszauus. PagukansHas conoauMepusanus. MlonHas conoamMepusanusi.

OO01ue cBeACHUS 0 «KUBYILEH) MOJIUMEPU3aLIUU.

3.2. CrymneHvarbie mpoliecchl 00pa3oBaHUs MakpoMmoiekyid. OOpa3zoBaHHE pPEaKIMOHHBIX
neHTpoB. CTagus oOpa3oBaHUs LEMHBIX MOJIEKYJ NMpH NoiaukoHAeHcauuu. Ctaaus mpekpaiieHus
pocTta MakpoMOJeKyJd B  CTyHNeHuYaTbIX Ipoueccax. [lonmkoHaeHcanuss B pacIliaBe.
[TonukoHaeHcaus B pacTBOpe. OMYJIbCHOHHAS MOJIUMKOHeHcalus. MesxdaszHas OIMKOHIeH AU

3.3. Xumuueckue peakuuu noaumepos. [lonumepusie 3¢ hekTsl npu noauMepaHaIOrHuHbIX
npeBpameHusX. PeakimonHas crnocoOHoCTh moauMepoB. L{ukiau3anus npy nojJimmMmepaHalornaHbIX
npeBpaieHusIX. Peakunu 1ecTpyKIUK U CIIUBaHUS MAaKPOMOJIEKYJI.

3.4. OcoOeHHOCTH YTIOPSIOYCHHOTO COCTOSIHHS TOJHUMEpPOB. Me3oMop(hHOE COCTOSHUE
BemiecTB. JKHIKne 1 IIacTHIecKue KpUCTaubl. [ 00y IsipHBIe KPUCTAIUTBI TIOTMMEPOB. JINOTpOITHBIE
AKHJIKHE KPUCTAJIIIbI )KECTKOLIETTHBIX ITOJIMMEPOB. TEpPMOTPOIHBIE )KUKUE KPUCTAILIBI IOJINMEPOB

3.5. Kpucrammmueckue nmomumepsl. KuneTtnka 1 0COOCHHOCTH KPHUCTAITU3AIMH TTOJIUMEPOB.
Crenuduka CBONCTB KPUCTAUIMYECKUX IMOJIMMEPOB. MexaHn4ecKkue CBOMCTBA KPUCTAJUIMYECKHX
HOJIMMEPOB.

3.6. Metons! onpeneneHus pU3MUECKUX COCTOSHUM monMepoB. CTEKI000pa3HOe COCTOSHUE
MOJIMMEPOB, OCOOEHHOCTH HMX MEXaHMYECKHMX CBOWCTB. Bs3koTekydee COCTOSIHHE MOJIMMEPOB.
MoienbHBIA METO 3YYEHUS PETaKCATMOHHBIX MEXaHUIECKIX CBOMCTB aMOP(HBIX ITOJIMMEPOB.
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4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIx B akanmem.
CIMHUIIAX gacax
Oo6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,33 12
Jlexumnm (Jlek) 0,11 4
JlaGopatopusie pabots (J1ab) - -
[paxruyeckue 3ansatus (I13) 0,22 8
CamocronitesnsHasi padora (CP): 2,56 92
Buja koHTpOJIsi: 3a4eT ¢ OlleHKOM 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«Du3NKo-XUMHUYECKHe OCHOBBI epepadoTku nmoumepon» (b1.B./1B.4.2)

1. Heap AMCHUIIMHBI — 03HAKOMHUTbH O0YyYaIOLIUXCSl ¢ MOJEISIMU M ITOJXOAAMHU, IPUHATHIMU
JUIS ONMCAHHS TIOJIMMEPOB B PAa3IMYHBIX COCTOSHUSAX, O0O3HAYUTh COBPEMEHHBIC TEH/ICHIIMH B
Pa3sBUTHU TEOPETUYECKUX MPEACTABICHUN O CTPOCHUM HAJAMOJIEKYISIPHOW CTPYKTYphI IOJUMEPOB,
U3YUYUTh XapaKTep U3MEHEHUsI CTPYKTYpPbl MaTepUasoB Ipu nepepadboTke, chopMHUpPOBATH LIETOCTHOE
IpEeACTaBICHUE O CTPYKTYpe U CBOMCTBaX MOJIMMEPOB.

[Ipenmer wn3ydeHUs AUCUUIUIMHBI COCTAaBIIAIOT: H3y4YE€HHUE OCOOCHHOCTEH (DU3NYECKHX

COCTOSIHUI TMOJMMEPOB; B3aMMOCBSA3b CBOWCTB IOJIMMEpPa C TEXHOJOTHYECKHMMH IMapaMeTpaMu
nepepaboTKU; MyTH U MeTObl 3PGEKTUBHOTO YIPaBIECHUS CBONCTBAMH MOJUMEPA, B3aUMOCBSI3b
CTPYKTYpbI, CBOMCTB, MPOILIECCOB TNepepaboTKM M TNPUMEHEHHS BaKHEUIINX MpeIcTaBUTeNeH
CUHTETUYECKUX MOJTHUMEPOB.

2. B pe3yabTaTe U3y4yeHHs IMCHUIUIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:

Obradamse CIETYIONIAMA KOMIICTCHITHSIMHE:

- TOTOBHOCTBIO HCITOJIE30BATh 3HAHUS O CTPOCHHUHU BEIECTBA, IPUPOJIC XUMHUICCKOW CBS3HU B
Pa3IUYHBIX KJIaccax XMMHUYECKHX COCAMHEHUM ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKANINX B oKpyskatoriem mupe (OITK-3);

- TOTOBHOCTHIO HCTOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUaioB Ha UX OCHOBE JJIS pelIcHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OPMAIUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3nams:

— 3aKOHOMEPHOCTH XUMHUYECKHUX U (PU3UYECKHX MPOLECCOB NMPHU MepepadboTKe MOIMMEPHBIX
MaTepHasoB;

— METOZIbI ONITHMU3ALIUN CBOMCTB MOJMMEPHBIX MaT€pPHAJIOB;

— METO/Ibl OLICHKH 3(pPEKTUBHOCTHU MPOLIECCOB NMEPEPAOOTKN NOTUMEPHBIX KOMITO3ULIMOHHBIX

MaTepHuayoB.
Ymems:

- IPUMCHATH TCOPCTUUCCKUC 3HAHUA JJIA MPCACKa3aHNuAd IMOBCACHUA MMOJIMMCPOB B IMMPOLECCCC
nepepadoTKH.

- BBIGI/IpaTI: TCXHOJIOTMYCCKUEC MTapaMETPhI AJId KOHKPCTHBIX TCXHOJIOI'MYCCKUX MPOLECCOB C
y4€TOM 0COOEHHOCTENW XMMHUECKUX U (PU3NKO-XMMHUUECKUX CBOICTB IMOJIMMEPHBIX MATEPHUAIIOB;

— NIPOTHO3UPOBATH CBOIICTBa U OKCILTYaTaluOHHBIC BO3BMOKHOCTHU IMOJIUMCPOB.

Bnaoemy:

— METOJaMH OTIPENENICHUSI ONTHUMAJIBHBIX W PAMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB
paboThl 000PYIOBAHUS MTPOIIECCOB MEPEPAOOTKH TTOJTUMEPHBIX MaTEPHAJIOB;

— MPUHIIATIAMH COBMECTUMOCTH ¥ CHHEPTH3Ma HHTPEIMEHTOB MTOJIMMEPHBIX KOMITO3UTOB;

— METOJIaMH OIICHKH U PErYJIMPOBAHUS CBOHCTB MOJUMEPHBIX MaTEPUATIOB.

3. KpaTkoe coep:kanue JUCUUILIHHBI:

JlucuuiuinHa —BKJIIOYAeT pasflelibl, IIOCBAIICHHBIE OCOOEHHOCTSIM  Ae(pOpMaluOHHO-
IPOYHOCTHBIX CBOHCTB aMOP(HBIX M KPUCTAJUIMYECKUX MOJIMMEPOB, 00JaCTU pabOTOCIIOCOOHOCTH
TUTACTMACC U JIACTOMEPOB, BOIIPOCAM TUIACTH()HUKALINH, TIOIYYESHHUSI CMECEH U PaCTBOPOB MOJTMMEPOB.
3HaYNTENbHOE MECTO 3aHMMAIOT BOMPOCH (POPMHUPOBAHUSI CTPYKTYPHI, MPOYHOCTHBIX CBOMCTB,
TETUTO(QU3NUECKUE CBOMCTBA, & TAKXKE OCOOCHHOCTSIM PEOJIOTUH ITOJIMMEPHBIX CUCTEM.
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OTHGHBHLIﬁ pa3acii MOCBAIICH BOIPOCAM OTBCPIKACHHUA OJIUTOMCPOB U BYJIKAHU3AIIUU

KaydyKOB; OH BKJIKOYA€T TaKXC JMPUHIHUIIBL

MaTepHUaloB, a TAKKE PEryJIUPOBAHUA OCTATOYHBIX HAIIPSKCHUMH.

(GopMHpOBaHUS PpELENTyp COOTBETCTBYIOIIUX

3aKIIOUYMTENbHBIA pa3fiesl Kypca MOCBSIIEH aHalu3y IyTeld peryJupoBaHMsl CBOWMCTB

TEPMOILIACTOB M PEAKTOILIACTOB B TIPOIIECCE TTIePepadbOTKH.

4. O0bem y4eOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX qacax
OO0mast TpyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaAHy 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 0,33 12
Jlexumnm (Jlek) 0,11 4
JlaGopatopusie pabots (J1ab) - -
[paxruyeckue 3ansatus (I13) 0,22 8
CamocrositesibHas padora (CP): 2,56 92
Buja koHTpOJIsi: 3a4eT ¢ OleHKOI 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«PU3UKO-XUMHYeCKHe OCHOBBI MOJTy4YeHHUs! MOJMMEPHBIX IJICHKO00Pa3yoINX MaTepuaaoB»
(b1.B./1B.4.3)

1. Ilesas AMCUMIJIMHBI — TIPUOOpPETEHNE 3HAHUW, YMEHUN U HABBIKOB B 00JIaCTH XUMHU U
TEXHOJIOTMM CHUHTE3a IMOJHUMEpPHBIX IJIeHKoOoOpa3ymoomux BemecTtB. OOydyeHHE CTyJIEHTOB
NPUHIUIIAM BBIOOpA MJICHKOOOPA3YIOUIMX BEMIECTB UIA JIAKOKPACOYHBIX MATEPHAJIOB Pa3IMYHOTIO
Ha3HAYCHMS.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
HOJIKeH:

Obnadoams clenyrOIMUMA KOMIETEHIIHSIMHU:

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHS O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMHUUECKON CBSI3H B
Pa3JIMYHBIX KJaccaX XMMUYECKUX COCAUHEHUH ISl MOHUMAaHMs CBOMCTB MaTEpUaJIOB U MEXaHHU3Ma
XMMHUYECKHUX MPOIECCOB, MPOTEKAIOIIUX B OKpyskatomem mupe (OI1K-3);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX AJIEMEHTOB, COCAMHEHUN U
MaTepUaJioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBHIO H3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OPMAILMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3uams.

- pa3IUYHbIE BU/IBI INIEHKOOOPA3yIOMINUX BEIIECTB U TNIEHKOOOPA3yIOIINX CUCTEM;

- KOMITOHEHTHI KOMIIO3HIIMHA JTsl PA3JTUYHBIX CUCTEM IIEHKOOOPA3yIOIINUX BEIIECTB;

-OCHOBHBIE TEXHOJOTMYECKUE M XUMHUYECKHE IPOLECCHl IPOU3BOJCTBA Pa3IMYHBIX
MJICHKOOOPa3yIOIIHNX BEIIECTB;

- MEXaHM3MBbI IICHKOOOPa30BaHUs ISl Pa3IUYHBIX THIIOB IUICHKOOOPa3yIOIUX BEHIECTB U
CHUCTEM TIJICHKOOOPa3YIOIIHX.

Ymemu:

- 0XapaKTepHU30BaTh IMJICHKOOOPA3YIOIIe MaTepraibl IO yKa3aHHBIM IMapaMeTpaM;

- o100paTh KOMITIOHEHTHI JISI KOMITO3UIIHIA C IENIBIO MOTyYeHUS JIAKOKPACOYHBIX MOKPHITHIA
C ONpPEIEIICHHBIMH CBOMCTBAMU;

- OIMCATh TEXHOJIOTUYECKHUI IPOLIECC U €r0 TapaMeTpPhI TS IOy YeHHs ITICHKOOOPa3yIoIIero
BEIIECTBA C ONPEIEICHHBIMU XapaKTEPUCTUKAMHU.

Bnaoemy:

- TPUHIMIIAMU BBIOOpA IJICHKOOOPA3YIOUIMX BEHIECTB JUISl JIAKOKPACOYHBIX MaTepHUAIIOB
Pa3IUYHOrO Ha3HAUYCHHUS.

3. KpaTkoe coep:kanue AMCUUIIHHBI:

OOmue cBemeHUsT O IUICHKOOOPA3yIONUMX COCAUMHEHMSX M HMX KiIaccuuKaims.
Knaccudukanus u TPUHLUIBI TONYyYEeHUS IUIeHKooOpasyrommx cucreM. OCHOBHBIE (DU3HKO-
XUMHUYECKHE 3aKOHOMEPHOCTH M TEXHOJIOTUM CHHTE3a CIOXHBIX OJUTro3(pupoB, (¢HeHomI0-,
KapObaMHuI0- W MeIaMUHO(POPMANBACTHAHBIX  OJUTOMEPOB,  AMOKCHIHBIX  OJUTOMEPOB,
nosimypetaHoB. [Ipupoabie IeHKo0Opa3yoIIre BEIecTBa U MPOAYKTHI X MepepadoTku. CUCTEMBI
Ha OCHOBE YK3aHHBIX IUIEHKOOOpasyrommx BeniecTB. PU3MKO-XMMHUYECKUE AaCTEKTHI Ipoliecca
IUICHKOOOpa30BaHusl JIs PA3IUYHBIX TOJIMMEPHBIX CHCTEM U IUIEHKOOOpa3ylOIIMX BEIIECTB.
OcHOBHbIE BHJIBI OTXOJOB MpPH MPOM3BOACTBE IUIEHKOOOPa3yIOMIMX BEIIECTB U CIOCOOBI HX
YTHIIU3ALINN.
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4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
CIMHUIIAX gacax
OO6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,33 12
Jlexumnm (Jlek) 0,11 4
JlaGopatopusie pabotsl (J1ab) - -
[paxruyeckue 3ansatus (I13) 0,22 8
CamocrontesnsHnasi padora (CP): 2,56 92
Buja koHTpOJIsi: 3a4eT ¢ OlleHKOM 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«IIpoekTHpoBanue npousBoacTB noaumMepos» (b1.B./1B.5.1)

1. Heas aucoMmauHbl — (opMupoBaHue y O0OydYaroUMXcs 3HAaHUH 00 OCHOBHOM H
BCIIOMOTATeNbHBIM 000py/I0BaHMEM IPOM3BOJCTBA IOJUMEPOB, a TaKKe HX MOJATOTOBKE K
AKCIUTyaTal, aHAJIU3y U NPOEKTUPOBAHUIO XMMHUYECKOW armapaTrypbl COCTABISIOLIEH XMMMKO-
TEXHOJIOTMUYECKYIO CUCTEMY, UCTIOIB3YIOUIYIOCS B IPOU3BOJICTBE IIOJUMEPOB.

2. B pesyabTare u3y4eHHs AUCHHUILNIMHBI 00y4YAIOUIUICA N0 MporpaMme 0akajlaBpuara
HOJIKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO TPHHMMATh KOHKPETHBIE TEXHMUYECKHE pELIeHHS Tpu pa3padoTke
TEXHOJIOTHUYECKHX TMPOIECCOB, BHIOMPATh TEXHHUYECKUE CPEICTBA W TEXHOJOTMH C YYETOM
IKOJIOTUYECKUX TocheacTBHi uX npuMeHenus ([1K-4);

- CHOCOOHOCTBIO HCIONB30BaTh MpaBHJIa TEXHUKH O€30MacHOCTH, MPOU3BOJCTBEHHOM
CaHUTapuH, MOKapHOU 0€30MaCHOCTH U HOPMBI OXPaHbl TPyAa, U3MEPSITh U OLICHUBATh MapaMeTphl
MPOU3BOJCTBEHHOT'O MUKPOKJIMMATa, YPOBHS 3aMbUICHHOCTH U 3aT'a30BaHHOCTH, IITyMa, ¥ BUOpaILNH,
ocseieHHoCcTH pabounx mect (ITK-5).

3uams:

- TPUHIUIBI TOCTPOCHHUS TEXHOJIOTMYECKUX CXeM M METOIbl MPOSKTUPOBAHUS
TEXHOJIOTUYECKUX IMPOIECCOB MPOU3BOJCTBA BHICOKOMOJIEKYJIISIPHBIX COSAWHEHHUA W TUTACTHYECKUX
Macc Ha UX OCHOBE;

- OCHOBHBbIE HAamNpaBl€HUS HAYYHO-TEXHUYECKOTO Ppa3BUTHsI MPOLECCOB MPOU3BOACTBA
MOJIUMEPOB;

- OCHOBHOE TEXHOJOTUYECKOEe O0OpYyIOBAaHUE MPOIECCOB TMPOU3BOACTBA TMOJIUMEPOB,
MPUHLIUI PAaOOTHI M €TO0 TEXHOJIOTHYECKHI pacyueT;

- HOPMATHUBBI PacXofa ChIPhs, MATepUAIOB, TOIUIMBA, SHEPTUU I PA3TUYHBIX TPOU3BOICTB
HOJIMMEPOB;

- OCHOBHBIC TpeOOBaHWS OpraHU3alMK TPyJa NHPU MPOCKTHPOBAHUHM TEXHOIOTHUUYECKUX
IPOLIECCOB.

Ymemy:

- COCTaBHTH IUJIaH pa3MelieHus 000pyA0BaHUS, PaCCUUTATh MPOU3BOACTBEHHbIE MOLTHOCTH,
3arpy3Ky OOOpYyJIOBaHUS U SKOHOMHUYECKYIO 3(PPEKTUBHOCTh MPOEKTUPYEMBIX TEXHOJOTHYECKHX
MPOIIECCOB;

- pazpabaTbIBaTh MPOCKTHYIO U PaboUyI0 TEXHUYECKYIO JOKYMEHTAIIHIO;

- IOCTPOUTH TEXHOJIOTUYECKYIO CXEMY IIPOM3BOJICTBA MTOJIUMEPA;

- MPOBOJUTH TPOM3BOJCTBEHHBIN KOHTPOJb MapaMeTPOB TEXHOJIOTHYECKOTro Mpolecca H
Ka4ecTBa TOTOBOW MPOITYKITUH.

Bnaoemy:

- COBPEMEHHBIMHU MPEACTABICHUSIMU O MEPEOBBIX TEXHOIOTHIX U 000PYJOBAaHUH IIPOLIECCOB
IIPOU3BOICTBA MTOJIMMEPOB;

- IPUHIUIIAMH YIIPABICHUS ACHCTBYIOUIMMH TEXHOJIOTUYECKIUMH MPOIIECCaMU IPOU3BOACTBA
MOJIUMEPOB B COOTBETCTBUU C TPEOOBAHUSIMU TEXHOJIOTUYECKOTO PErlIaMEeHTa;

- OOIIMMH PHUHIIUIIAMH aIMapaTypHOro ohOpMIICHUS COBPEMEHHBIX MPOIECCOB MOTYICHHS
HOJIMMEPOB;

- OCHOBAaMH TIPOCKTHPOBAHUS COBPEMEHHBIX TEXHOJOTHYECKHX IPOIECCOB MPOM3BOICTBA
MIOJIIMEPOB.
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3. Coaep:xkaHue IMCHUTLIHHBI.

Moayas 1.

Beenenue. Poib 1 MecTo COBpeMEHHBIX TEXHOJIOTHH MOTyYeHHs OIUMepoB B Mupe. O0mue
BOIPOCHI OpraHU3alMy MPOSKTUPOBAHUS MPOU3BOJACTB MOJUMEPOB. ArmmapaTrypHoe o(opmieHHE
TEXHOJIOTMYECKUX CXEM COBPEMEHHBIX IIPOMU3BOACTB IOIMMEPOB. MeTonbl pacd€éra OCHOBHOTO
TEXHOJIOTHUYECKOTO  00OpyIOBaHMS  TPOM3BOJACTB  NOJMMEPOB. MarepuanbHblid  OajaHc
IIPOM3BOJICTBA.

Moayas 2.

OCHOBBI ~ CTPOWTENBCTBA NPOMBIIUICHHBIX  34aHWW. (OCHOBHBIE  CTPOMTEIBHBIE WU
KOMIIOHOBOYHBIE PEIICHHs IPOU3BOJCTB MOJIMMEPOB. YKPYIHEHHBIE METOABI pacyéTa IUIouaneu
HEOOXOIUMBIX Ul pPa3MELIEeHUs MPOM3BOJICTB MosnMepoB. CaHUTapHbIE M 3KOJIOTHYECKHE
TpeOOBaHUS K MPOU3BOACTBAM NOJIMMEPOB. PaboTa ¢ KOHCTPYKTOPCKOW M TEXHOJOTHYECKOU

JOKYMEHTALUEH.
4. O6beM yueOHOI TUCIHUITHHBI
O6beMm
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eIMHULIAX gacax
OO0masi TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 50 180
AyIUTOpHBIE 3aHATHS: 0,66 24
Jlexuu (JIek) 0,33 12
JlabopaTtopubie paboTs (JIad) - -
[Tpaktuueckue 3anstus (I13) - -
KypcoBoii mpoekt 0,33 12
CamocrositesibHas padora (CP): 4,23 152
Buj KOHTPOJIsA: 3a4€T ¢ OLEeHKOii / KypcoBoii mpoeKT 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«OCHOBBI IPOEKTHPOBAHMS NMPOU3BOACTB NepepadoTku noaumepos» (b1.B./[B.5.2)

1. Heap aucuMmiauHbl — (opMHUpOBaHHE Yy OOYUAIOMIMXCS 3HAHUH 00 OCOOCHHOCTSX
COBPEMEHHOI'0 aImnapaTypHOro o(opMieHHs MPOIECCOB NEepepadOTKM MOJIMMEPOB M OCHOBAX
TEXHOJIOIMYECKOTI0 MPOEKTUPOBAHNUS MTPOU3BOJICTB NepepabOTKH I1acTMacc.

2. B pe3yabTaTe H3yYeHHUs] JMCUMILIAHBI 00y4alOIIMIACA 10 MporpamMMe 0akajnappuara
HOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO TPHUHMMATh KOHKPETHBIE TEXHMUYECKHE pELIeHUS Tpu pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA W TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocneacTBHi ux npuMeHenus ([1K-4);

- CIOCOOHOCTBIO HCIOJNB30BAaTh IPAaBHJA TEXHUKH OE30MACHOCTH, IPOU3BOACTBEHHON
CaHUTapuH, MOKapHOU 0€30MaCHOCTH U HOPMBI OXPaHbl TPyAa, U3MEPSTh U OLICHUBATh MapaMeTphl
IIPOU3BOJICTBEHHOI'O MUKPOKJIMMATa, YPOBHS 3alIbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaLuu,
ocseieHHocTH pabounx mect (ITK-5).

3uams.

- TEXHOJIOTUYECKHE OCHOBBI OPraHM3allMH OCHOBHBIX IMPOIIECCOB MPOU3BOACTBA M3ACTHHA U3
TIaCTMACC;

- COBpPEMEHHBIE TpeOOBaHUS K amnmapaTypHoMy O(OPMIIEHHIO OCHOBHBIX IIPOLIECCOB
IPOM3BOJICTBA U3JIEIUN U3 TNIACTMACC;

-OCHOBBI ITPOEKTUPOBAHMSI 0A30BbIX MPOIIECCOB MPOU3BOJICTBA U3IEIHNA U3 MJIACTMACC.

Ymemn:

- COCTaBIIATh ¥ aHAJTU3UPOBATh TEXHOJIOTUYECKHE CXEMbI OCHOBHBIX MPOIECCOB MEepPepadoTKU
IIaCTMACC, YMETh UX ONTUMHU3UPOBAThH M HATIOJIHATH NMEPEIOBBIM COBPEMEHHBIM 000pYI0BaHHEM;

- BbIOMpaTh 000pyJOBaHHME M KOHKPETHBIX TEXHOJOTHYECKHX TPOIECCOB C YUETOM
0COOCHHOCTEH XUMUYECKUX U (PU3UKO-XUMHUYECKUX CBOWCTB MOJUMEPHBIX MaTEPHAIIOB.

Bnaoemy:

- COBPEMEHHBIMU MPEACTABICHUSIMU O MEPEOBBIX TEXHOIOTHIX U 000PYJOBaHUH IIPOLIECCOB
MIPOM3BOJICTBA M3ACIUI U3 TOTUMEPHBIX MAaTEPHUATIOB;

- O0mMMH TPUHLIMIIAMHA ONTHUMM3AIMK anmnapaTypHoro oQGOpMIICHHS COBPEMEHHBIX
MIPOIECCOB MEePEPadOTKH IMOTMMEPOB;

- OCHOBAMH NPOEKTUPOBAHUS COBPEMEHHBIX TEXHOJOTMYECKHX IPOLECCOB IPOM3BOACTBA
W3JEJIUI U3 MOJIMMEPOB.

3. KpaTkoe conepskaHue TUCHUILINHBI:

BBenenue. Ponb W MECTO COBPEMEHHBIX TEXHOJOTUH TepepabOTKH TMOJTMMEPOB B
COBPEMEHHOM MHUpE.

Mopayab 1. O6uiie Bonpockl OpraHu3aluy MPOeKTUPOBAHUS POU3BOJCTB 10 NepepadoTke
MOJIUMEPOB.

Mopayasb 2. AnnapatypHoe ohopMIIeHHE TEXHOJIOTUYECKUX CXEM COBPEMEHHBIX TPOU3BOJICTB
10 niepepabdoTKe MOJIMMEPOB.

Monayab 3. IIpou3BOJACTBEHHbIE MOIIHOCTH. MeToabl pacuéTa KOJIMYECTBA OCHOBHOTO
TEXHOJIOTUIECKOTO 000PYI0BaHUSI HEOOXOAMMOTO ISl peau3alliy 33JaHHOW TPOU3BOACTBEHHON
MOIIHOCTH MepepabOTKU MOJIMMEPOB.
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Mopayas 4. HopMmupoBaHue pacxoaa MOJMMEPHBIX MaTepuanoB. MaTepuanbHbIA OanaHc

IMPpONU3BOACTBA.

Mopayab 5. OCHOBBI CTPOUTENBCTBA IPOMBIIIEHHBIX 3aHUM

Moayab 6. OCHOBHBIE CTPOUTEIbHBIE M KOMIIOHOBOYHBIC PEIICHHUS IPOU3BOJCTB

nepepadoOTKH IUTacTMacc. YKPYMHEHHBIE METOJIbI
pa3sMelIeHus TPOU3BOCTB IepepadOTKU IOIUMEPOB.

pacu€ra TmIOmEAAEH HEOOXOAUMBIX IS

Moayab 7. CaHuTapHble ¥ DKOJOTHYECKHE TpeOOBaHMS K MPOU3BOJICTBAM IEpepadOTKH

MOJIUMEPOB.
4. O0bem y4eOHOH TUCHHIJIMHBI
Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX gacax
OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHy 5,0 180
AYyIUTOpPHBIE 3aHATHUS: 0,66 24
Jlexumnm (Jlek) 0,33 12
JlaGopatopusie pabots (J1ab) - -
[Ipaktuueckue 3anstus (113) - -
KypcoBoii mpoekt 0,33 12
CamocrositesbHas padora (CP): 4,23 152
Buja KoHTpOJIsi: 3a4eT ¢ OlleHKO¥ / KypCOBO# MPOEKT 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«OCHOBBI NPOEKTHPOBAHNS NMPOU3BOACTB JAKOKpacoYHbIX MaTepuaios» (b1.B./1B.5.3)

1. Heab AWCHUIVIMHBI — O3HAKOMIIEHHE C OO0OpyJOBaHHEM, IPUMEHSEMBIM B
TEXHOJIOTUYECKUX IMPOIEccax, yMEHUE pa3paboTaTh TEXHOJOTUYECKYIO CXEeMYy KOHKPETHOIO
IIPOM3BO/ICTBA JIAKOKPACOUYHBIX MaTEpUAIOB UCXO U3 HOPMATUBHBIX TPEOOBAaHUI.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO TPHUHMMATh KOHKPETHBIE TEXHMUYECKHE pELICHUs Tpu pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKHUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTUYECKUX TocneacTBHi ux npuMeHenus ([1K-4);

- CIOCOOHOCTBIO HCIOJNB30BATh IPaBHJA TEXHUKH OE30MACHOCTH, IPOU3BOACTBEHHON
CaHUTapuH, MOKapHOU 0€30MaCHOCTH U HOPMBI OXPaHbl TPyAa, U3MEPSTh U OLICHUBATh MapaMeTPhl
MIPOU3BOJICTBEHHOI'O MUKPOKJIMMATa, YPOBHS 3alIbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaLuu,
ocsereHHocTH pabounx mect (ITK-5).

3nams:

- OCHOBHOE O0OpYIIOBaHHWE, MPUMEHSIEMOE B TEXHOJIOTHYECKUX TPOIeccax IMOyICHUS
MIOJIUMEPOB;

- OCHOBHOE O00OpyJIOBaHHE, NMPUMEHSEMOE B TEXHOJIOTMYECKHUX Ipoleccax MOJIyYeHUs
MJICHKOOOPAa3YIOIIHNX BEIIECTB;

- OCHOBHOE O0OpyIOBaHHE, MPUMEHSEMOE B TEXHOJOTMYECKUX TpoIleccax MOIyYeHUS
MUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MaTepHanax;

- anmapaTypHO-TEXHOJOTHYECKHE CXEMBI TMOJNyYEeHHS OCHOBHBIX IUICHKOOOPA3YIOUINX
BEIIECTB U MUTMEHTHPOBAHHBIX JTAKOKPACOYHBIX MATEPUAJIOB,;

- HOpPMAaTUBHBIC TPeOOBaHUS K 00CCIICUCHHIO OS30MaCHOCTH TEXHOJOTHYECKHX TPOIECCOB
MIPOM3BOJICTBA IUICHKOOOPA3yIOIINX BEIIECTB U TUTMEHTHPOBAHHBIX JTAKOKPACOYHBIX MAaTEPHAJIOB.

Ymemy:

- mopoOpaTh 00OpyIOBaHWE IS TMOTYYEHHUS IMOJMMEPOB, TJICHKOOOPA3YIOIMMUX BEIIECTB,
MUTMEHTUPOBAHHBIX JJAKOKPACOYHBIX MAaTEPHAIIOB;

- COCTaBUTh AaMNNapaTypHO-TEXHOJOTHYECKYID CXEeMy TOJy4YeHHUs IUIEHKOOOPa3yIoUuX
BEIIECTB, MUTMEHTHPOBAHHBIX JJAKOKPACOYHBIX MATEPUAIIOB.

Braoems:

- HaBBIKAMH COCTABJICHHS aIlapaTypPHO-TEXHOJIOTHUYECKUX CXEM TIOJTYYCHHUS OCHOBHBIX
TUICHKOOOPAa3yIONINX BEHIECTB M MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MAaTCPUAJIOB,;

- TMPUHIOUIIAMUA BbIOOpa HaumboJiee IeaecooO0pa3HOro OO0OpYAOBAHUS I TOJYYCHUS
MOJIUMEPOB, TUNIEHKOOOPa3yIOUINX BEUIECTB, MMTMEHTUPOBAHHBIX JJAKOKPACOYHBIX MATEPHAIIOB.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

OcnosHoe o0bopyoosanue, npumeHsemMoe 6 MeXHON02UYECKUX NpoYeccax HNoLyYeHUs
HOIUMEPOB, NIEHKOOOPA3YIOWUX 8euec8 U NUSMEHMUPOBAHHBIX JIAKOKPACOYHBIX MAMEPUATLOS.

Peaktopel anms cuHTE3a IUIGHKOOOpasylommx BemlecTB. [IpuHIUIBI  oOecrieueHus
U30TPONMHOCTH PEAKIIMOHHOW MacChl B TpOIECCe CHUHTe3a onuroMepoB. [IpuHIHMBI BhIOOpa
MEPEMEIINBAIOIINX YCTPOUCTB.

BcmomoratenbHOe 000pyIOBaHHE, MPUMEHSIEMOE B IPOU3BOJICTBE IICHKOOOPA3YIOIINUX
BellecTB. Buapl eMKOCTHOTO 000py1oBaHUs. Annaparypa Ajsi MOATOTOBKH ChIPbs B MPOU3BOJICTBE
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onmuroMepoB. OYHCTKAa Ta30BBIX BBIOPOCOB M JKUIKUX OTXOJOB TIPU  TPOU3BOJICTBE
TUIEHKOOOPa3yIOUINX BEIIECTB. ANMapaThl ISl TPAHCIOPTUPOBKHU U JTIO3UPOBKH JKUIKOTO CHIPhS U
TBEPJIOTO CHIITyUYETo ChIPhs B IPOU3BOJICTBE OJUTOMEPOB.

OcobeHHOCTH ~ Tpollecca  JUCHEPrHpPOBAaHUS ~ NMUTMEHTOB M HAINOJIHUTENeH B
IUIEHKOOOpasytomux BemecTBax. OCHOBHBIE THITBI JUCHEPraTOPOB M HMX XapPaKTEPUCTUKH.
KonepoBounoe u pacoBouHOE 000py0BaHNE IPOU3BOACTBA MUTMEHTUPOBAaHHBIX JIKM. OCHOBHEBIC
tunel. OCHOBHBIE KaTanoru usera. O6opyoBaHue i MPOU3BOJCTBA MOPOIIKOBBIX KPACOK.

Hopmamusnvle mpebosanus k obecneueHuro 6€30nacCHOCMU MEXHOI02UYECKUX NPOYUEccos
npoU3800CmMEa NIEHKOOOPA3YIOUWUX 8eUleCE U NUSMEHMUPOBAHHBIX JIAKOKPACOYHBIX MAMEPUALOs.

OO6mue TpeboBaHUSI K 00ECIEYCHHIO B3PhIBOOE30MACHOCTH TEXHOJOTHYECKUX TMPOIIECCOB
npousBoacTBa JIKM. Ob1ue TpeOboBaHuS K IEepEMEIICHHIO TOPIOYHX MapOra3oBbIX Cpell, KUAKOCTEH
U MEJIKOJUCIIEPCHBIX TBEPAbIX MNPOAYKTOB B mnpomsBojactBe JIKM. OOmme tpeboBanus K
anmapatrypHoMy O(OpPMIIEHHIO TEXHOJOTWYECKHX TMpoueccoB mnpousBoactBa JIKM. OOmme
TpeOOBaHUS K Pa3MEIICHHIO TEXHOJIOTHIECKOTO 000py ToBaHUS 11eX0B mpon3BoicTBa JIKM. O6mime
TpeOOBaHUS K OOBEMHO-TUIAHUPOBOYHBIM W KOHCTPYKTHBHBIM PpEIICHUSM 3[aHHWH II€XOB
npousBozacTBa JIKM (kateropuu A 1o mokapo —B3bIBOOIIACHOCTH).

4. O0bem y4eOHOH TUCHHIJIMHBI

Ob6beMm
Buabl yueOHoi1 padoThI B 3ayeTHBIX B akanem.
eIMHULIAX yacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 5,0 180
AyIuTOPHBIE 3aHATHS: 0,66 24
Jlexumwm (Jlek) 0,33 12
Jla6opaTtopusie padoTs (JIad) - -
[Tpaktuueckue 3ausatus (113) - -
KypcoBoii mpoekt 0,33 12
CamocrositesibHas padora (CP): 4,23 152
Buja KoOHTpPOJIsi: 3a4eT ¢ O1[eHKO# / KypCcOBO# MPOeKT 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«TexHonorus GpyHKIHOHAIBLHBIX NOJNMepHbIX MaTepuaios» (b1.B./1B.6.1)

1. Heap AUCHUNIMHBI — TPUOOPETCHHWE 3HAHMM W KOMIIETEHIIMH B 00JIacTu
(YHKIMOHAJBHBIX TOJIMMEPHBIX MaTEpHajoB; CTPYKTYPbl U CBOMCTB MOJMMEPOB B CBSI3U C HX
XUMHYECKHM COCTaBOM, YCJIOBUSIMU CHUHTE3a M JKCIUTyaTallid; TEOPETHUYECKUX OCHOB TEXHOJIOIMU
NoJTyuyeHus: QyHKIMOHAJIbHBIX MOJIMMEPHBIX MaTEpUAIOB.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBpuara
HOJIKeH:

Obnadams CIeNyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHMS O CTPOCHHUHU BEILIECTBA, IPUPOJIE XMMUYECKON CBA3HU B
pa3IMYHBIX KJIacCaX XMMHUYECKUX COCIMHEHUN Ul IOHMMaHUs CBOMCTB MAaTEPUAJIOB U MEXaHU3Ma
XMMHUYECKHUX MPOIECCOB, MPOTEKAOIIUX B OKpysxatomem mupe (OI1K-3);

- CHOCOOHOCTBIO TPHUHUMATh KOHKPETHHIE TEXHHUECKHUE pEIICHHs TpH pa3paboTke
TEXHOJIOTMYECKUX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YETOM
9KOJIOTUYECKUX TocneacTBrid ux npuMeHenus ([1K-4);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUE CBOWCTB XUMHUYECKMX JJIEMEHTOB, COCAVUHECHHH WU
MaTepHaioB Ha KX OCHOBE IS PelIeHus 3a1a4 npodeccuonanbroi aesreapaoctu (ITK-18).

3uams.

- 0COOEHHOCTHU CTPYKTYPbI, CTPOCHHUS M CBOMCTB BEICOKOMOJIEKYJISIPHBIX COETUHEHUH;

- 001Me 3aKOHOMEPHOCTH (DU3MKO-XUMHUECKUX SIBJICHUH M TPOLECCOB B TOJIMMEpax B
3aBHCUMOCTH OT UX (Pa30BOTO U (PU3NYECKOTO COCTOSHUS;

- TEOPETUYECKHE M TEXHOJIOTUYECKHE OCHOBBI IMPOIECCOB IMONyYeHUS (DYHKIIMOHAIBHBIX
MOJIUMEPHBIX MaTEpUaIOB, OCHOBHBIE TEXHOJIOITMYECKHUE PEXXUMBI U MapaMeTpbl padOThl THIIOBBIX
IIPOU3BO/ICTB;

- 00J1aCTH IPUMEHEHUS MOJIMMEPHBIX MaTepHaJIOB.

Ymemo:

- aHAJIN3MPOBATh B3aHMOCBS3M XHMHUYECKOTO COCTaBa, CTPYKTYypbl IOJMMEPOB C HX
(YHKIMOHAJIBHBIMH CBOMCTBAMU;

- TPOTHO3MPOBATh YPOBEHb CBOMCTB M OIICHWBAaTh BO3MOXHBIE OOJIACTH TNPUMEHEHUS
MIOJIUMEPOB B 3aBUCUMOCTH OT XUMHUYECKOT0 COCTaBa M TEXHOJIOTUH MOTYUYECHHUS;

- IPUMEHATH OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS K aHAIMU3Y pe3ysbTaTOB HAyUHBIX U
TEXHOJIOTUYECKUX UCCIIEOBaHUI B 00JaCTH TIOJTMMEPHON XUMHH.

Braoemy:

- OCHOBHBIMU IIPUEMAMH U ITOAXOJAaMU K MOJIyYEHHUIO ITOJIMMEPOB C 3aJJaHHBIMHU CBOWCTBAMU
Y METOJaMH ONTUMH3ALMU IIPOLIECCOB UX CUHTE3A.

3. KpaTkoe coep:kanue JUCUHUIIHHBI:

Pa3nen 1. BBenenue. JlakokpacouyHble MaTepuabl

1.1 Bsenenune. CoBpeMEHHBII YpOBEHb M IEPCIEKTHUBBI PA3BUTHS  TEXHOJIOTMH
(YHKIIMOHAJIBHBIX MOJUMEPHBIX MaTepuaioB. Mcropus pa3BuTHsa (PYHKIIMOHAIBHBIX MMOJIUMEPHBIX
MaTepUajoB

1.2 TlomydeHue, CBOWCTBA M OCHOBHBIE HANpPaBJICHUSI HCIOJIb30BAHUS JAKOKPACOUYHBIX
marepuaioB  (JIKM) Ha  ocHOBEe  HaTypajbHBIX, MOJIU(DHUIMPOBAHHBIX  MPUPOJHBIX
wiénkooOpazoBareneif. JIKM Ha ocHoBe mnonuosneuHOB, MNOAMAI(YUPOB, XIOPCOAEPIKALIMX
OJINTOMEPOB, (GTOpPUPOBAHHBIX IUIEHKoOOpa3oBaTenei, aKpUJIOBBIE, SMOKCHUJIHBIE,
kpemHuiioprannuyeckue JIKM.
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Paznen 2 Kayuyk u BojlokHa

1.1 HarypanbHblif 1 CUHTETHUECKUE KayuyKu. TpeOoBaHMs, MpeabsBIsIeMble K KaydyKaMm,

[IPUMEHEHUE Kay4YyKOB.

[Tpou3BoCTBO pe3uH (KOMIIOHEHTHI, TOOABKH M UX Ha3HAYCHHE). BO3MOKHbIE HAMIPaBICHUS

YIy4lIC€HHUA SKCILTyaTallMOHHBIX CBOICTB PC3UH.

1.2 Kmaccudpukamust  BOJOKOH.

CuHTETUYECKHE

BOJIOKHA.

TpeboBanus

K

BOJIOKHOOOPA3yIOIIKUM MoJiuMepaM. MeTollbl NMPOU3BOJICTBA HCKYCCTBEHHBIX M CHHTETHYECKHX

TIOJTMMEPHBIX BOJIOKOH.
4. O0bem y4eOHOH TUCHHIJIMHBI

O0Bem
Buap1 yueoHoii paboTh B 3auerHbix | B akazem.
CIMHULIAX yacax
OO0mas TPy10€eMKOCTb THCIUILTAHBI 10 Y4eOHOMY TJIAHY 3 108
AyIUTOPHBbIE 3AHATHS . 0,33 12
Jlextuu (JIek) 0,17 6
JlabopaTtopusie paboTs (JIab) - -
[Tpaktuueckue 3ansatus (113) 0,16 6
CamocrositesnbHas padora (CP): 2,42 87
Buja xoHTpoOJISi: JK3aMeH 0,25 9
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIHHBI
«KoncrpynpoBanue uzneanii us noatumepos» (b1.B./1B.6.2)

1. eap AUCHMNJIMHBI — HAYYUTh CTYIEHTOB KOHCTPYHUPOBAHHIO M3/IE€IHMNA U3 TUIACTHUECKUX
Macc, COCTAaBJICHHIO TEXHWYECKHUX 3aJlaHMi Ha KOHCTPYHPOBAaHUE U MPOU3BOICTBO (POPMYIOIIETO
MHCTPYMEHTA, IPUOOPETEHHIO 3HAHUM 00 3KCIUTyaTalluy, XpaHEHUH U 00CTyKUBaHUHU (POPMYIOILErO
UHCTPYMEHTA.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIOJIb30BAaTh 3HAHUS O CTPOCHHUHU BELIECTBA, IPUPOEC XUMHUECKOM CBS3H B
Pa3IMYHBIX KJIacCaX XMMMUYECKUX COEIMHEHUH Ul MOHMMAHUs CBOMCTB MaTepHaioB U MEXaHHU3Ma
XMMHUYECKHUX MPOIECCOB, MPOTEKAIOIIUX B OKpyskatomem mupe (OI1K-3);

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHBIE TEXHHUYECKUE pELICHUs TpH pa3paboTke
TEXHOJIOTMYECKHX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YETOM
IKOJIOTUYECKUX TocieacTBri uX npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMMUYECKHX 3JIEMEHTOB, COCIMHEHMH U
MaTepHaioB Ha KX OCHOBE IS PelIeHus 3a1a4 npodeccuonanbroi aesreapaoctu (ITK-18).

3uams.

- COBpEMEHHBIC TMOAXOJbl K BBIOOPY MOJUMEPHBIX MAaTEpUAIIOB JUISI H3TOTOBIICHUS
KOHKPETHBIX BUJIOB U3/ICIINH;

- TEXHOJIOTUYECKHE OCHOBBI BbIOOpAa MapOYHOTO AaCCOPTHMEHTAa IOJIMMEPOB IS
IIPOM3BOJICTBA KOHKPETHBIX U3JIEIHIA;

- OCOOCHHOCTM KOHCTPYKTHBHOTO OGMOPMIICHUS W3JACIHA, TOIyYaeMbIX pa3TMYHBIMU
METOAAMHU NepepadOTKU MIIACTMACC B U3/1EIHS;

- OCHOBHBIE TIOJIOXKEHMA TEXHHYECKHUX 3aJaHuil Ha U3rOTOBIEHHE (HOPMYIOILETro
UHCTPYMEHTA;

- COBpPEMEHHbIe TpeOOBaHUS K KOHCTPYKIMSAM Ppa3IMYHBIX BUAOB (HOPMYIOIIEro
UHCTPYMEHTA;

- METO/IbI ONITUMH3AINU (POPMYIOILIETO HHCTPYMEHTA;

-METO/IbI ITPOBEICHUS IIPUEMHBIX UCTIBITAHUN HOBOTO (DOPMYIOIIIEr0 HHCTPYMEHTA.

Ymemy:

- TpPaBUJIBHO BBIOMPATh BHJA M MapKy I[OJMMEPHOIO Marepuana g NPOU3BOJICTBA
KOHKPETHOI'O U3JEIus;

- IPAaBUJILHO BBIOMPATh METOJI IPOU3BOJCTBA TOTO WJIM MHOTO U3/EIHS;

- KOHCTPYHUpOBaTh M3/€IHs U3 NOJMMEPHBIX MAaTEPUATIOB C YYETOM CBOICTB KOHKPETHOTO
HOJMMEpa U METO/a €ro nepepaboTKH B KOHKPETHOE U3/EIINE;

- TMPaBWIBHO COCTaBIATh TEXHUYECKOE 3aJjaHHE Ha IPOCKTUPOBAHUE M H3TOTOBJICHUE
(bOpMYIOIIET0 HHCTPYMEHTA;

- TPaBWIBHO MONOHMpaATh MapKy IepepadaThiBaloniero 00OPYIOBAaHUS UIS TPOHU3BOJCTBA
KOHKPETHOI'O M3JIEJIHsI BBICOKOTO Kaue€CTBa C MUHUMAJIbHBIMU 3aTpaTaMU ChIPbsl U BpEMEHU;

- 0OpPMIIATh TEXHUYECKYIO JOKYMEHTALUIO IIPH IPOU3BOACTBE M3AEINH U3 I1acTMace.

Braoemy:

- METOJaMH OIpEJENICHUs] ONTHUMAJIbHBIX U PALMOHAIBHBIX TEXHOJOTMYECKUX PEKUMOB
paboThI (OPMYIOIIET0 HHCTPYMEHTA;
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- MerojaMu aHanu3a A(GGEKTUBHOCTH paboThl  (POPMYIOIIEro HWHCTPYMEHTa IpHU
IIPOM3BOJCTBE KOHKPETHOTO U3ACIINUS;

- METOJaMHU yIOpPaBIEHUS U  PEryJupoOBaHUS  TEXHOJOTMYECKMMHM  IIPOLECCaMH,
OPOUCXOAIIUMU B OPMYIOIIIEM HHCTPYMEHTE.

3. KpaTkoe cofep:kaHue AMCHUIINHBI:

KoHcTpykunonHble miiacTMacchl M UX kinaccudukanysi. ba3oBble Mapku KOHCTPYKLMOHHBIX
IUIACTHYECKUX Macc. MoauduuupoBaHHble MapKd KOHCTPYKIMOHHBIX IUIACTUYECKHUX Macc.
TeXHOIOrMYHOCTD M3JEINH, MPOU3BOJUMBIX METOJAMH JINThS IOJ AABJICHUEM U IPECCOBAHHEM.
OCOOEHHOCTH KOHCTPYKLMH JIUTBIX M IPECCOBAHHBIX u3Aenuil. OCOOEHHOCTH KOHCTPYKLHMHU
9KCTPY3UOHHBIX U3AeI1i. OCOOEHHOCTH KOHCTPYKIIMU TePMOGOPMOBAaHHBIX M3/1ea1id. OCOOEHHOCTH
KOHCTPYKLMU M3ICJINH, TOJIY4YEHHBIX METOJAaMH pa3AyBa. Ycaaka TEXHOJOIMYecKas u
JKCIUTyaTanuoHHas. [loHsATHE Aomycka pa3MepoB HM3JENHMN, €IUHUIBI JOIYCKa, 4Yncia €IUHHUILL
JIOITyCKa, KBaJIMTeTa TOYHOCTH. TexHudeckoe 3ajanue Ha ¢popmyromuil nHcTpyMeHT. ConepikaHue.
CocraBnenue. CornacoBanue. BbIOOp KOHKpPETHBIX MapoK IepepadaThIBAIOLIEr0 00O0PYJOBaHMS.
OcHoBuble nokazarenu. Ctpana. @upma. [Mapantun. Bo3aMOKHOCTh TEXHMUECKOTO OOCITY>KUBAHHUSI.
dopMmyromuii MHCTPYMEHT Ui JIMTBEBBIX MallMH. Marepuanbsl Uisi W3rOTOBIEHHS (opM.
X0JIOAHOKAHAIbHBIC JINTHUKOBBIE CUCTEMBI. [ OpsiueKaHaIbHbIEC IUTHUKOBBIE CUCTEMBI. M3BIIeueHNE
uzzenuii u3 popm. BeiTankuBaTenu MexaHUYECKUE U THEBMaTUYECKHE, CBUHYMBAIOIIIE YCTPOICTBA.
CucTeMsbl OT/IeNIEHUS TUTHUKOB. MeTo/1bl HaHECEHUS pe3bObl. Y CTaHOBKA U 3aKPEIUIEHUE apMaTYphl.
Bunst apmarypel. CrnocoObl TMOJy4YeHHMs apMHpOBaHHOro wu3zaenus. [IpaBuna pacnoioxeHus
apMaTypsbl B U3ieanud. BapuaHThl 3aKpeIuIeHNs BTYJIOYHOM, CTEPKHEBOM U JIETIECTKOBOM apMaTyphbl.
VYCiIoBUSL yCTaHOBKM apMarTypbl B HEOXJAXKICHHBIE W3ICTUS TIOCIe WX OQOPMIICHHS.
TepmocTtatupoBanue (opm. TepMocTaTUpOBaHUE IUIOCKUX IMOBEPXHOCTEH, MyaHCOHOB, MaTpHIL.
BBoa 1 BBIBOJI TEPMOCTATHPYIOIMIUX KUAKOCTEH. DopMooOpasyromue 3eMeHThl. X KOHCTpyKIus,
METO/Bl YCTaHOBKH, OCOOEHHOCTH 0OpabOTKM MoBepxHOcTed M T.n. LleHTpupyromue 371eMeHThI
¢dopm. OcobeHHOCTH MX KOHCTpyKUMM. [logHyTpstoniye 3rneMeHTsl (OpMYIOINUX HHCTPYMEHTOB.
@opmyrOImMKA  HMHCTPYMEHT IJIsl IPECCOB. OKCTPY3HMOHHBIE TOJNOBKM. (OCHOBHBIE IpaBWIIa
KOHCTPYUPOBAHUSI 3KCTPY3HMOHHBIX T0JIOBOK. (OCHOBHBIE THIIBI 3KCTPY3UOHHBIX T'OJOBOK.
I'mppaBinueckuil pacder HKCTPY3UOHHBIX T'OJIOBOK Pa3iIMYHOM KOHCTPYyKUMH. MHCTpyMeHT 1uis
tepmodopmoBanus. I[IpocTeiimmii WHCTPYMEHT JJIsi W3TOTOBJICHHS MAJBIX CEPHUUA W3ICIIHMA.
HNHCcTpyMEHT I KpYITHOCEPUITHOTO U MaCCOBOT'O MPOU3BOICTBA U3CIIHMN.

4. O6beM yueOHOI TMCIHUNTHHBI

O6beM
Bunb1 yueoHoii padoTsI B 3agernsix | B akamewm.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IVIaHy 3 108
AyIUTOPHBIE 3aHSITHS 0,33 12
Jlextuu (JIek) 0,17 6
Jlaboparopusie padoTs (JIad) - -
[Tpaxtuueckue 3ausatus (113) 0,16 6
CamocrositeasHas padora (CP): 2,42 87
Bujx koHTpOJS: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«XuMHYecKass TeXHOJIOTHS MUTMEHTOB U MUTMEeHTHPOBAHHBIX JJAKOKPACOYHBIX MaTepPHAJIOB)
(b1.B./1B.6.3)

1. Heab aucuMmiInHbl — GOpMUpPOBaHKE Yy OaKalaBpOB 3HAHUH O TOJTYYECHUH, CBOUCTBAX U
IPUMEHEHNU TUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MAaTEPUATIOB PA3IUYHbIX THUIIOB.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHMS O CTPOCHHH BEILECTBA, IPUPOJIE XMMUYECKON CBA3HU B
pa3IMYHBIX KJIaCCaX XMMHUYECKUX COCIMHEHUN Ul IOHMMaHUs CBOMCTB MAaTEPUAJIOB U MEXAaHU3Ma
XUMHYECKHUX MPOIIECCOB, IPOTEKAIOIINX B OKpyxkatoiieMm mupe (OITK-3);

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHBIE TEXHHUUYECKUE pEIICHUS TpH pa3paboTke
TEXHOJIOTUYECKUX IMPOLECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocneAcTBHi ux npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHUN U
MaTepHaioB HAa KX OCHOBE IS PelIeHus 3a1a4 npodeccuonanbroit aesreapaoctu (I1TK-18).

3namo:

- OCHOBHBIE CBOWCTBA IUIMEHTOB, HAIOJHUTENEH M KOMIIO3MLIIMOHHBIX JIAKOKPAaCOYHBIX
MaTEpHajIoB Ha UX OCHOBE;

- TEXHOJIOTMYECKHE TPOLECCHl  IMONY4YeHHMs] INUIMEHTOB M  IUIMEHTHPOBAHHBIX
JIAKOKPACOYHBIX MaTEPHUAJIOB;

- OCHOBHBIE CBOMCTBA MUIMEHTUPOBAHHBIX JJAKOKPACOUHBIX MAaTEPUAJIOB;

- TEXHOJIOTUYECKHE CTIOCOOBI TIOTYYECHHUSI TUTMEHTOB M MUTMEHTHPOBAHHBIX JIAKOKPACOUHBIX
MaTEpUasoB;

- METOZBI aHAJIN3a MUTMEHTOB U IMTMEHTUPOBAHHBIX JIAKOKPACOYHBIX MAaTEPUAJIOB.

Ymemo:

- MPOBOJUTH AHAJIU3 OCHOBHBIX CBOMCTB IMTMEHTOB, HAIIOJIHUTEIEW M KOMIIO3UIMOHHBIX
JTAKOKPACOYHBIX MAaTEPHAJIOB.

Bnaoemy:

- O0mMMH TPUHOMIAMH BBIOOpA KOMIIOHEHTOB Ui TIOJYYEHHUS KOMIIO3HIIMOHHBIX
JAaKOKPACOYHBIX MAaTEPHAJIOB B 3aBUCUMOCTH OT YCJIOBUN UX IKCILTyaTalluy;

- METOJaMU KOHTPOJISI TEXHOJOTMYECKHX IPOIECCOB IMOJYYEHUS KOMIIO3UI[MOHHBIX
JTAKOKPACOYHBIX MAaTEPHAJIOB.

3. KpaTkoe coep:kanue AMCUUIIHHBI:

OcHoBHble oHATUSA U onpeaeneHud. [lurment. Kpacutens. Hanonuurens. Knaccudpukarus
IMUTMEHTOB (110 XUMHUYECKOMY COCTaBY U LIBETOBBIM MpU3HaKaM). Pojib MUTMEHTOB M HAllOJHUTEIEH
B JIAKOKPACOYHBIX MaTepuaiax. BeimyckHble (hOpMbI TUTMEHTOB.

OcCHOBHBIE CBOWMCTBA TUTMEHTOB.

XHUMHYECKUE CBOMCTBA: XMMHUYECKUN COCTaB M IIPUPOJA NOBEPXHOCTU IUTMEHTOB, HAIMUNE
npuMmeceld, pH BOIHON BBITSDKKH, XMMHUYECKasl PEaKIMOHHOCIIOCOOHOCTh. PU3NYECKUE CBOMCTBA!
Kpucrannmueckoe crpoeHne nurmMmeHToB OCHOBHBIE KpHUCTAJLIOrpaduuecKue CUCTEMbl (CHHIOHHMM)
HEOpraHuyeckux nurMeHToB. [lomumopdusm u noauMopdHble MNpeBpalleHUus MUTMEHTOB.
MertacrabunbHble  (GOpMBl M CTaOMIM3ALMs  KpPHCTAIOrpaUUYEeCKUX CHUCTEM IHUIMEHTOB.
M30CTpyKTypHBIE CUCTEMBI M X 3HAYCHHE B TEXHOJIOTMM ITMIMEHTOB. BiMsHMe KpUCTaINIM4eCKON
CTPYKTYpbl Ha CBOICTBa NMUIMEHTOB.TBEpPHOCTb, MJIOTHOCTh YAaCTHIl NUIMEHTA, UX BIUSHUE Ha
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CBOWCTBA MHUIMEHTOB. JlMCIEpCHOCTh M (pOpMa 4YacTHIl MUTMEHTOB. BiHsHUE IUCTIEPCHOCTH WU
(GOpMBI YacTHUI] HA CBOMCTBA MUTMEHTOB. METO/IbI OIICHKH Pa3MEPOB YaCTHUI] TUTMEHTOB U CTECTICHU
UX TOJHUIUCTIEPCHOCTH. YJelbHAas MOBEPXHOCTh MUTMEHTOB M METOABI ee ompenencHus. L[Ber
nUrMeHTOB. OCHOBBI TEOPHH IIBETHOCTH HEOPTaHUYECKUX MUTMEHTOB. CBS3h 1BETa ¢ XUMHUYECKUM
CTPOSHUEM TUTMEHTOB. XapaKTEPUCTHKA AICKTPOHHBIX TIEPEX0I0B, PUBOSIINX K BOSHUKHOBESHUIO
[[BETa MUTMEHTOB. BIUsSHUE KPUCTAIUIMYECKONH CTPYKTYpHI M AWCIIEPCHOCTH HAa IBET MUTMEHTA.
OCHOBBI TEOPHUHU IBETHOCTH OPTaHWYECKHX NMUTMEHTOB. XapaKTEPUCTHKA I[BETA aXpPOMATHUECKUX
(k03 HUIMEHT OTpaXE€HUsSI W TOTJIOMICHUS, OeM3Ha) U XPOMAaTUYECKUX (IIBETOBOM TOH, SIPKOCTb,
HACBHIIIEHHOCTh) MUTMEHTOB. MareMaTH4ecKoe MpEeACTaBICHUE IIBeTa MUTMEHTOB. KoopawmHaThI
mBeta W 1BetHoctu. lIBetoBoit  rpadpuk  CIELAB. Mertonsl  u3MepeHus  IBeTa
MUTMEHTOB. TEXHOIOTHMYeCKHe CBOWMCTBA: YKPBIBUCTOCTh MUTMEHTOB. Ee BinusHUE Ha CBOIiCTBa
MUTMEHTOB. MeTo/IbI OrpeieNieHus. 3aBUCUMOCTb SKOHOMUYECKOH () PEKTUBHOCTH UCTIONB30BAHUS
JAKOKPACOYHBIX MAaTEpPHAIOB OT YKPBIBUCTOCTH NTUTMEHTOB. MHTeHcuBHOCTH (Kpacsmas wu
pazbenuBaromiasi CrOCOOHOCTh) TUTMEHTOB, €€ BIUSHHUE HA CBOWCTBA MHUTMEHTOB, METObI
ompezeiieHus. XapaKTepUCTHKA IMOBEPXHOCTH IUTMCHTOB W  HAIMOJHHUTEJICH: OJHEpreTuka
CMauMBaEMOCTH, KHCIOTHO-OCHOBHBIE CBOMCTBA, MO3aMYHOCTh MIOBEPXHOCTH, MACIIOEMKOCTh 1-T0 1
2-T0 poja, aJcopONus OJMTOMEPOB M TOJIMMEPOB HA MOBEPXHOCTh NMUTMEHTOB M HATIOJIHHUTEINCH,
ANEKTPUUECKUI 3apsii TOBEPXHOCTH W Jp. VI3MeHeHWe CBOWCTB TIOBEPXHOCTH MHIMEHTA
MoaupunrpoBanueM. J(ucrneprupyeMocTb MUTMEHTOB. AOPa3UBHOCTh MUTMEHTOB. CBETOCTOMKOCTh
nurMeHToB. DoTOXMMHUYECKasi aKTHBHOCTh TUTMEHTOB. ATMOC(HEPOCTOMKOCTh TUTMEHTOB.

Heoprannueckue nUrMeHThl, UX CBOWCTBA U IPUMEHEHHE.

[TurmenThl Oemoro 1BeTa (AMOKCHA THUTaHA, JUTOIMOH, ITMHKOBBIE Oemmia). [TurmMeHTsI
YEpHOTO IIBeTa (caxa, rpadut, 4epHbId OKCUJ kKene3a). [[MrMeHThI JKeaToro, OpaHkeBoro KpacHOTo
U KOPHUYHEBOTO I[BETOB (’KE€TE300KCHIHbIE MUTMEHTHI, CBUHIIOBBIM CYpPHK, KaIMUEBbIC MUTMEHTHI,
KPOHA U JIp. COJIM XPOMOBOM KHCIOTHI, KQJIMUEBbIE MUTMEHTHI, MOPOIIKA METaIoB). [IMrMeHTHI
CUHETO, 3€JICHOT0 U (PHOIETOBOrO IBETOB (OKCHUABI XpOMa, KOOAJIBTOBBIE MUTMEHTHI, JKeJe3Has
Ja3yphb, yAbTpaMapHuH, CMECEBBIC 3€JICHbIC TUTMEHTHI).

Oprannueckue TUTMEHTBI, WX CBOWCTBA, JOCTOMHCTBA U HEIOCTATKH, OCHOBHBIC
MIPEACTaBUTENH, IPUMEHECHHE.

Hamonaurenn. Ponb HamonmHWTENEW B JaKOKpacOYHBIX MaTepuanax. Kiaccudukarms.
TpeGoBanusi, npeabsBisieMble K HamoigHuTensM. OOmas XapakTepUCTHKa, CBOWCTBA, o01acTu
npuMeHeHusa. OCHOBHBIE IPEICTABUTENIN HATIOJIHUTENCH.

OU3NKO-XUMHUYECKUE  OCHOBBI  JTUCIIEPTUPOBAHUS TMHTMEHTOB  (HAmoOJHHUTENEH) B
TUICHKOOOpa3yIonmx cucTteMax. MexaHus3M Ipoliecca aucrneprupoBanus. OCHOBHBIC MPOIECCHI,
MpoTeKarolue Npu gucneprupoBanuu. ONTUMU3ALMS YCIO0BUHN nucnieprupoBanus. Peonoruueckue
yCIIOBUsL qucneprupoBanus. JloOaBku (PYHKIIMOHAIBHOTO Ha3HAYeHUs (OCHOBBI KiIacCH(DHKAIIH,
0o0JlacTi TPUMEHEHUS, MPUMEPHl OCHOBHBIX mpeacTaButesnieil). COBMECTUMOCTh MHUTMEHTOB C
KOMITOHEHTaMH  IJIEHKOOOpasyromux cucreM. Crabunusanuss NOUTMEHTHpoBaHHBIX  JIKM.
Kunernueckas ycTOMYUBOCTh. ATperaTuBHasi yCTOMYUBOCTD.

TexHomnornueckue cmocoObl TMONYyYEHUs HAMOJHEHHBIX JIAKOKPACOYHBIX MaTepuasoB.
TexHonornueckue cnocoObl monydeHus smaneit. OCHOBHBIE OTepaIiy TEXHOJIOTHUECKOT0 mpoliecca
MPOU3BOACTBA 3Mayieil. MeTo IBETHBIX WM MHOTONUTIMEHTHBIX macT. MeToa OAHONMUIMEHTHBIX
nact. MeToJ OJHONMIMEHTHBIX MONy(habpuKaTHBIX 5Majieil. Meron OenbIx 0a30BBIX 3Mayei.
[Tonyuenue  BOIOAMYJIBCHOHHBIX  KPacoK. CocrtaB.  JlocToMHCTBA ¥ HEIOCTaTKH
kpacok. KommoHeHTbl, Bxonsuiye B cocTaB. Manble n06aBku. TexHomormdyeckuil mpoiece
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NOJYYCHHUST JUCTICPCUN THIIA «MAacjio B BoJe». TEXHOJIOTMYECKHI MPOIECC MOMYyUSHHS TUCTICPCHU
TUMA «BoJa B Macie». [lomydeHHe TYCTOTEpPTBHIX Kpacok. JIOCTOMHCTBA W  HEJOCTATKH.
Texuonorunueckuit crnoco6 monydenwus. [lonydeHne mopormKoBsIX Kpacok. KOMIMOHEHTHI, BXOASIINE
B COCTaB MOPOIIKOBBIX KPACOK. JJOCTOMHCTBA U HEAOCTATKHU. TEXHOIOTHUECKUN TPOIIECC MOTydYeHUS
MOPOIIKOBEIX KPacOK HA OCHOBE MOJMKOHACHCAIIMOHHBIX MaTEpHUaIoB. TeXHOIOTHYECKUH MpoIiece
MOJTyYEHUS TTOPOITKOBBIX KPACOK Ha OCHOBE MOJIMMEPHU3AIMOHHBIX MAaTEPHAJIOB.

Oxpana OKpyXarolieid cpeasl MpPH TPOHU3BOJACTBE MHITMEHTOB W MUTMEHTHPOBAHHBIX
JAKOKPACOYHBIX MaTEpPHAIIOB.

4. O0bem y4eOHOH TUCHHIJIMHBI

O0Bem
Buap1 yueoHoii paboThi B 3auerHbix | B akazem.
CIMHULIAX yacax
OO0mas TPy10€eMKOCTh THCIUITAHBI 10 Y4eOHOMY TIAHY 3 108
AyIUTOpPHbIE 3aHATHS 0,33 12
Jlextuu (JIek) 0,17 6
JlabopaTtopusie paboTs (JIab) - -
[Tpaktuueckue 3ansatus (I113) 0,16 6
CamocrositesnsHas padora (CP): 2,42 87
Buja xoHTpoOJISi: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«IIpumeHeHue nonumMepHbix marepuaiaos» (b1.B./1B.7.1)

1. Heap auCHMIVIMHBI — (OPMHPOBAHUE y CTYJCHTOB LEJIOCTHOTO MPEICTABICHUA O
KJIaccu(UKauM ¥ IPUMEHEHUHU TIOJTMMEPHBIX MaTepHasoB.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JO0JIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO MPHUHUMATh KOHKPETHBIE TEXHUUYECKUE pELICHUs Ipu pa3paboTKe
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATH TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C Y4YETOM
9KOJIOTHYECKUX TocencTBuii ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMMUYECKHX 3JIEMEHTOB, COCIMHEHUH MU
MaTepualioB Ha UX OCHOBE JJIS pelieHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(POPMALMIO, OTCUYECTBEHHBIH U
3apyOeXKHBIi OIBIT 10 Tematuke uccienoanus (I1K-20).

3namo:

- HICTOPHUIO Pa3BUTHS TOTUMEPHON MPOMBILIUICHHOCTH;

- KJ1accu()UKAIMIO ¥ CBOMCTBA TIOJTUMEPOB;

- OCHOBHBIX MPEJICTABUTENCH KOHCTPYKIIMOHHBIX, (DYHKIIMOHAIBHBIX U MHTEIUIEKTYaIbHBIX
MOJIMMEPHBIX MaTEPUAJIOB;

- IPUHIINT TeUCTBUS (YHKIMOHATBHBIX U UHTEJUICKTYJbHBIX MOJTUMEPHBIX MaTEPHAJIOB.

Ymemn:

- OIPENENATh TUIBI MOJUMEPHBIX MATEPHAJIOB, M3 KOTOPBIX M3TOTABIMBAIOTCS pPa3IHYHBIC
W3NS,
- BBIOMpATH TIOJUMEPHBIN MaTepUal ISl PEIICHUS PA3IMYHBIX TEXHUIECKUX 3a]1a4.
Brnaoemn:

- OCHOBaMHM TMpPHMEHEHHS (DYHKIMOHAIBHBIX M HWHTEIUICKTyaJbHBIX IMOJUMEPHBIX
MaTepHalioB;

- MCTOJAaMH NPOTHO3UPOBAHUA TCXHHUYCCKUX IAPAMCTPOB U3ACITINUA, U3rOTABIMBACMOI'O U3
MOJIMMEPHOTO MaTepuaa.

3. KpaTkoe coiep:kaHue JUCHHTINHBI:

Pazgen 1. Beenenue. OO0miue cBeieHUsI O MPUMEHEHHUH MTOJTUMEPHBIX MAaTEPHAIIOB.

1.1. Bgemenue. UWctopust pasButus VcTopuss pa3BUTHS MOJUMEPHOW XUMHUU U
npomblieHHOCTH. Kitaccudukanust moaumMepoB 1o pyHKIHOHATBHOMY Ha3HAYEHHIO.

1.2. Tlomumepsl B cTpouTenbcTBe. Hecymme w©  orpaxaaronife KOHCTPYKIHA
(momuMepOeTOoH, CTEKIIOIIIACTHK, MOTMKapOoHaT). CHHTETHYECKHE TeTNTION30JISIITAOHHBIC MATEPHUATIBI
(MIEHOMOIMCTUPOII, IKCTPYAUPOBAHHBIN EHONOJINCTHPOJI, IEHONOINYpeTaH). [ MaIpOon30IAOHHbIE
MaTepHaibl (OUTyMHONOIMMEpHbIe cocTaBbl, nonumepHslie [I1BX- u TIIO-memOpansbl, moauMepHbIi
TOPKPETOETOH, TpPOHHUKAIOUIME cOCTaBbl). [loluMepHble TOJBI M HAIMOJBHBIE MOKPBITHS
(moymypeTaHoBbIe, SMOKCHIHBIE, noiumeTuamerakpuiatHeie). Ilomumepst (IIBX, mommstuien,
HOJUCTUPOJ M JIp.) U KOMITO3UIIMOHHBIE MaTepHaibl (CTEKJIOIUIACTHK) IS WH)KEHEPHBIX
xommyHukauii. Kien (IIBA, b®, snokcuaHble, NOIMYpPETAHOBBIE, aKpPUJIATHBIE U JIp.), NEHBI U
TepMETHKH (TIOJMYPETAaHOBBIE U CHIIMKOHOBBIE). Moauduuupyronpe 100aBKH U POTHTKH.

151



[Tonumepsl B MammHOCTpoeHUU. [lomumepsl A M3TOTOBICHHS: 3yOUaThIX M YEPBIYHBIX
KoJsiec (MOJIMaMUIbl, TTONUIIPOIUIICH, MEHTAIUIACThI, MOTUKAapOOHATHI, TOTUGOPMaIbACTHA, U TIP.);
IIKUBOB, MAaXOBHUYKOB, PYKOSITOK, KHOIOK (TIOJTMaMUJIbI, aMHHOIUTACTHI, (peHOI-(hopmanbaeruaHbe
CMOJITbI, BOJIOKHUTBI, TEKCTOMUTBHI M [p.); POJIMKOB, KaTkoB, OeryHoB (mommamunisl, [1BX,
MIOJIUTIPOITHIICH, TIOJTUKAPOOHATHI, IPEBECHBIC TIACTHUKH ); TOAIIUITHIKOB CKOJILXKCHHUS (ITOJIMAMUJIBI,
MOJIMATUJICH, TIOJIUIIPOTIMIICH, TOJIHAKPWIAThl, TEHTAIUIacT, MOJUKApOOHATHl W MAp.); HeTanei
MOIMIUITHUKOB Ka4eHUs (TIOJTMaMU/IbI, TTOJIMKAPOOHATHI, MOTH(POPMAIIBIETH); TOPMO3HBIX KOJIOJOK,
HakJIa0K ((peHosn-hopManbaeTuIHbIe CMOJIBI, BOJIOKHHUTHI, IPEBECHBIC TUIACTHKH); TPYO, AcTaliei
apMarypbl, GUIBTPOB MACISHBIX M BOJIHBIX cucTeM (mommdtuieH, [IBX, nomumpomnueH,
MOJMMKApOOHAThI, CTEKJIOIUIACTUKH); pabouuMx [eTaneil BEeHTWISITOPOB, HACOCOB, THUAPOMAIINH
(TOMMaMHIbI, TTONUATUIICH, TTONMBUHUIXIIOPU, TTOJUIIPONIUIICH U JIP.); YIUIOTHEHHUH (TTOJIHaMUIbL,
MONUATHIICH U JIp.); KOXKYXOB, KOPITYCOB, KPBIIIEK, PE3epBYyapoB (MOJUITHICH, aMUHOTLIACTHI,
CTEKJIOIJIACTHKH U Jp.); NeTanel mpruOOpoOB M aBTOMATOB TOYHON MEXaHUKH; OOJITOB, Taek, IIaio;
NPYXKHUH, PEccop, KyJIAYKOBBIX MEXAaHHW3MOB, KIIAlIAHOB; KPYIMHOTA0APUTHBIX JJICMCHTOB
KOHCTPYKIIMW; AJICKTPOU3OJALIMOHHBIX JeTaleil, TMaHejlel, IIUTKOB, KOPIIyCOB MpHUOOpPOB
(momMaMuIbI, MOMMATHIICH, (PTOPOILIACTHI U JAp.), CBETOMPOITY CKAIOIINX ONTHYECKUX JIeTajaeH (JIMH3,
CMOTPOBBIX CTEKOJ U Jp. - MOJUATUICH, aMUHOILIACTBI, MMOJIMAKPUIIAThI, MOJIUKApOOHATHI U Jp.),
JUTEHHBIX Mojeseil (MOTUCTHPOI, MOIHAKPUIATHI, SMOKCHUIHBIE CMOJbI, KPEMHUHOPTaHUYECKHE
OJIUTOMEPHI), PE3UH PA3NUYHOTO Ha3HAYEHUS (Kay4UyKH, CUITUKOHBI).

Paznen 2. Ilonumepsl B CETBCKOM XO34HCTBE, B 3JIEKTPOTEXHUKE, B MUKPOAJIEKTPOHHUKE

2.1. ITonumeps B cenbckoM xo3siiicTe. [lonmumepHsie 6uonuasl U repoutuabl. [loaumepHbie
MosuTrockoruabl. [lomuMepHsie cymepaacopOeHTl W KoMno3uThl. ['maporenu. [lomumepsr s
BOCCTAaHOBJICHUSI MOYBBI. buopaznaraembie mojluMepbl B celbckoM xo3siicTBe. [lomumepsr miis
YIIy4IIEHUS] TUAPOIMHAMHYECKUX CBOMCTB JBUKCHHUSI KUIKOCTEH B MPPUTAIIHOHHBIX CHCTEMAX.

2.2. IlomuMmepbl B  DJEKTPOTEXHHUKE.  DJEKTPOU3OJSIIMOHHBIE  MaTepuajabl B
JNIEKTPOYCTAHOBOYHOM M cBeToTexHuueckoir apmartype (I[IBX, momuctuposn, mMONUIIPONUIIEH,
nonudopManbAeTU, MOJTUAMUIBI, AMUHOILIACTHI, CUIIMKOHBI, YpeTaHbl, (peHon-popmanbaeruasbe
CMOJIbI, CJIOUCTBIE IUIACTUKH). JINTUH-TIOTMMEPHBIE aKKyMYJISTOPHI (TIOTUITUIEHOKCHT).

2.3. [Monumepsl B MUKpO3JIeKTpOHUKE. DOTOUYBCTBUTENbHBIE MOJUMEPHI. [l03uTHBHBIE U
HEraTUBHBIC PE3UCTHI (penon-popmanbaeruHeie CMOJIB, MOJIMMETWIIMETAKPHUIIAT,
NOJMBUHWILIMHHAMAT U Jip). Pe3ucTbl, OCHOBaHHBIE Ha MPUHIUIE XHUMHUYECKOIO YCHIJICHUS
U300paKeHHUs. [Tonumepuslie CBETOUO/IbI (MOAMATUICHAUOKCUTHO(EH,
MOJUCTUPOJICYIbPOKHUCIOTA, ToNUNapadeHUICHBUHUIICH, STIOKCHIHBIE CMOJIBI).

Paznen 3. Ilonumepusie Hocutenu. [lomumeprsl B meauuuue. [lonumepHble MeMOpaHBbI.
HHTemiekTyanpHble OJIUMEPHbIE MaTepHAIBL.

3.1. TlomumepHble HOCHTENW (COMOJMMEPHI CTUpPOJA C TUBHHWIOCH30JIOM, cedaekc,
uoHuThl). HaszHauenume mnonuMepHbix Hocuteneil. [lonmumepHble HOCHUTENM C HMOHOTCHHBIMU
rpynnamu. CopOeHTHI.

3.2. Ilonmumepsl B Menunune. [Tomumepbl MEIUMKO-TEXHUYECKOTO Ha3HAUYCHHS! (ITOTMATHUIICH,
MOJMUMNPONWICH, TOJUCTHPON, MoAMd(Upel, TomuaMuAbl, mnonukapOonar). [lomumepsi,
UCIIONb3yEMble B BOCCTAHOBHUTENBHOW XUPYpruu (I[MaHAKpUIATHBIC KIIEH, TMOJUTIUKOIUIBI,
HOJIMATUIIEH CBEPXBBICOKOW MOJIEKYJISIPHOM MacChl, MOJUMETUIMETAKPHIAT, IOJUKapOOHATHI,
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CI/IJ'II/IKOHLI) U HAIIPaBJICHHOI'O OHOJIOTUYECKOI0 JeUCTBUS (KpOBGSaMeHI/ITCJ'H/I Ha OCHOBC
IMMOJIMBUHUJITTUPPOJIHNIO0HA, TOJIUBUHUIIOBOT'O CIIUPTA, ,Z[GKCTpaHa).

3.3. [lonumepHble MEMOpaHbl, B TOM YHUCIIe Tazopasaenurenbibie. [loaumepst Tuna Haguow.
Bopmoponnbie TormumBHBIE neMeHTH. [IpOTOH-ceneKTHBHbIE MeMOpaHbl. WHTENIeKTyalbHbIe
HOJIMMEPHBIE MAaTCPHAIbIL.

4. O0bem y4eOHOH TUCHHIJIMHBI

O6beMm
Buanbl yueoHoit padoThbI B 3auernnix | B akazgem.
eIMHHLIAX gacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4e0HOMY IVIaHY 2,0 72
AYyIUTOpPHBIE 3AHATHUS 0,22 8
Jlexum (JIek) 0,11 4
Jlaboparopubie pabots (JIad) - -
[Ipaktuueckue 3ausarus (113) 0,11 4
CamocrositesnbHas padora (CP): 1,53 55
Bua KOHTpOJISA: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«TexHosorusi Npon3BOACTBA M MepepadoTKN KOMNO3UIMOHHBIX MaTepuaJioB» (b1.B./1B.7.2)
1. Heap aMcuumiIMHbl — (GOpMHpPOBaHUE Yy OOYYarOIIUXCS 3HAHUH O TEXHOJOTHH
IIOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTEPUaIOB.
2. B pe3yabTare u3yYeHHs JMCUMILIMHBI 00yUYalOUIMiicsl 0 MporpamMme 0akajiaBpuara
HOJIZKEeH:
Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIlIeHUss Mpu pazpaboTke
TEXHOJIOTUYECKUX IMPOLECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTHUECKUX MOCaeACTBUI ux npumenenus ([1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XMMHUYECKHX DIIEMEHTOB, COCIMHEHHNA W
MaTepualioB Ha UX OCHOBE JJIs pelieHus 3a1a4 npodeccruonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OPMAILMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3uams.

- 3aKOHOMEPHOCTH XUMUYECKUX U (PU3NIECKUX MPOIIECCOB MPH MPOU3BOICTBE MOTUMEPHBIX
KOMITO3UITUOHHBIX MAaTEPUAJIOB;

- TEXHOJIOTUYECKHE OCHOBBI OpraHH3allMd COBPEMEHHBIX IPOLIECCOB MPOM3BOJICTBA
MOJIMMEPHBIX KOMITO3UITHOHHBIX MAaTEPUAIOB,;

- COBpEMEHHblE TpeOOBaHMUS K anmaparypHoMy OQOPMIIEHHIO OCHOBHBIX IPOIIECCOB
MIPOM3BOJICTBA MOJUMEPHBIX KOMIO3UIIMOHHBIX MaTepUasoB;

- METOJbl KOHTPOJISI OCHOBHBIX TEXHOJIOTMYECKUX MapaMeTpOB IMPOIIECCOB MPOU3BOJCTBA
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAIIOB;

- METOJIbI ONITUMHU3ALINNA XUMHUKO-TEXHOJIOTUYECKUX MPOIECCOB MPONU3BOACTBA OJUMEPHBIX
KOMIO3UIIMOHHBIX MaTepUasoB;

- MeToAbl  OUEeHKH dS((EKTHBHOCTH  MPOLECCOB  MNPOM3BOJCTBA  MOJUMEPHBIX
KOMITO3UITUOHHBIX MAaTEPUATIOB.

Ymemy:

- TPUMEHSTH TEOPETHUECKHE 3HAHUS I TpPEICKa3aHUs IMOBEIEHHUS — COCTABIATh M
aQHAIM3UPOBATh COBPEMEHHBIE TEXHOJOTUYECKHE CXEMbl OCHOBHBIX IPOLIECCOB IPOU3BOJICTBA
MOJIUMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaIOB, YMETh UX ONTHUMHU3UPOBATH U HATIOJIHATH MEPEOBBIM
COBPEMEHHBIM 000PYIOBaHHEM;

- BBIOMpATh TEXHOJIOTUYECKHE TTApaMETPHI TSI KOHKPETHBIX TEXHOJIOTHYECKUX TPOIIECCOB C
y4€TOM  OCOOCHHOCTEH  XUMHUYECKHX U  (DU3MKO-XMMHYECKHMX  CBOMCTB  MOJMMEPHBIX
KOMITO3ULIMOHHBIX MaTEPUAJIOB;

- BbIOMpaTh OOOpYIOBAaHUE Ul KOHKPETHOIO IIpoLecca HPOM3BOACTBA IOJIMMEPHBIX
KOMITO3ULIMOHHBIX MaTepUasoB;

- OpraHM30BaTh YIIPABJIECHUE TEXHOJIOTMYECKHMMHM IPOLECCAMU ITPOU3BOACTBA NOJUMEPHBIX
KOMIIO3MLIMOHHBIX MAaTepUaIOB C MAKCUMAJIbHOM CTENEeHbI0 3(h(heKTUBHOCTH.

Bnaoemy:

- METOAAMH OIPEIEICHUS ONTUMAIBHBIX M PALMOHAIBHBIX TEXHOJOTMYECKUX PEKUMOB
paboTeI 000PYAOBAHUS ITPOIIECCOB IPOU3BOICTBA MOTUMEPHBIX KOMIIO3HIIMOHHBIX MaTEPHAJIOB;

- MerogaMu aHaim3a 3()(EeKTHBHOCTH PabOThI KOHKPETHOTO IMPOW3BOJACTBA IMOJIMMEPHBIX
KOMITIO3UIIMOHHBIX MaTEPUAJIOB;
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- MCTOAAMHU YIIPABJIICHHUA U PCryJIMPOBAHUA XUMHKO-TCXHOJOTUYCCKUMU IIPOHCCCaAMU

MMPOU3BOACTBA NOJIUMCPHBIX KOMIIO3UIITMOHHBIX MATCPUAJIOB.

3. KpaTkoe coaepkaHue TUCHUILINHBI

Moayas 1. HamoJHuUTeJHM H CBA3YHOIIHE,
KOMIIO3MIIMOHHBIX MATEPHAJIOB: MOJy4Y€eHHe, CBOICTBA.

HCII0JIb3yEMbIEC

Pa3nen 1.1. Knaccudukarus KOMIO3UIIMOHHBIX MaTCPHAIIOB.

Pa3nen 1.2. JlucnepcHple HATTOJHUTEIH.

Pa3znen 1.3. Apmupyronme HarmoTHUTEH.

Pa3nen 1.4. PactipocTpanéHHBIE TTOJIMMEPHBIE CBSA3YIOIIHE.

Pasznea 1.5. HaHOKOMOO3UTEL.

AJA IMOJYYCHHSHA

Mopayb 2. DU3NKO-XUMHYeCKHE OCHOBBI CO3JaHUSI KOMMIO3UIIMOHHBIX MATEPHAJIOB.

Pa3nen 2.1. SIBnenus Ha rpanuiie paszaena ¢as.

Pazgen 2.2. OcraTo4Hble HamnpsHKEHUS B KOMITO3MIIMOHHBIX MaTepuanax. CrocoObl HX

CHHMIXXCHHA. MGTOZIBI OMpeaAcCIICHHUA OCTATOYHBIX H&prl)KGHHﬁ.

Pa3nen 2.3. Kputnueckas anuHa BookHa. [IpenensHoe KOIUYecTBO HATOTHUTES.

Pa3nen 2.4. Peonornveckre CBONCTBA HAIMOJTHEHHBIX TTOJIUMEPOB.

Pa3nen 2.5. Moaynp ynpyroctu KOMIO3UIIMOHHBIX MaTEpUajIOB.

Pa3nen 2.6. Jlepopmariuist KOMIIO3UIIMOHHOTO MaTepuUaa.

Pazpnen 2.7. [IpoyHOCTb U pa3pyllIeHHe KOMIIO3ULMOHHBIX MaTepuanoB. Teopus I'puddurca.

Teopus OpoBaHa.

Paznen 2.8. [IponuTKa CBA3YIOIUM HAITOJTHUTEICH.

Monayab 3. TexHoI0THs MOJy4eHUS] KOMIO3UIIMOHHBIX MAaTePHAJIOB.
Pazgen 3.1. IIpoMbIIUIEHHOE MPOW3BOACTBO KOMIIO3WIIMOHHBIX MAaTE€pPHajOB Ha OCHOBE

TEPMOTLIACTOB.

Paznen 3.2. [TomydhaOpukatsl AJis MOTy4YEHUST KOMITO3UITHOHHBIX MaTEPHAIIOB.

Pa3nen 3.3. Metozbl cepuifHOTO MPOU3BOACTBA U3JIEIHI U3 PEAKTOIIIACTOB.

Pa3nen 3.4. [Ipou3BOACTBO COTOILIACTOB.

4. O0beM yueOHOH TUCIUIJIMHBI

O0beM
Buabl yueOHo# padoThl B 3auetHbix | B akamgem.
CIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IVIaHy 2,0 72
AyIUTOPHBIE 3aHSITHS 0,22 8
Jlexuun (Jlek) 0,11 4
Jlaboparopusie paboTs (JIad) - -
[TpaxTnueckue 3anstus (113) 0,11 4
CamocrosiTebHas padora (CP): 1,53 55
Bujx koHTpOJS: K3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«TexHoJiorus 1akokpacouHbix nokpuiTuin» (b1.B./1B.7.3)

1. Heap AMCUMIUINHBI — TPUOOPETEHNE 3HAHUHM, YMEHUI 1 HABBIKOB B 00J1aCTH TEXHOJIOTHU
IIOJTyY€HUS IOJTMMEPHBIX MOKPBITHI (OKpacKm).

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JTOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIlIeHUusT MNpu pa3padboTke
TE€XHOJIOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTMYECKUX MOCeACTBHI ux npumenenus (ITK-4);

- TOTOBHOCTBIO HCIIOJb30BATh 3HAHWE CBOWCTB XMMHYECKUX 3JIEMEHTOB, COCAUHEHUN U
MaTepualioB Ha UX OCHOBE JJIS pelieHus 3a1a4d npodeccruonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(POPMALMIO, OTCUYECTBEHHBIH U
3apyOeXKHBIii OIBIT 10 Tematuke uccienoanus (I1K-20).

3namo:

- ocHoBHble HOpmaTuBHBIE aokyMeHTHl (["OCT, MCO, PJI), kacaromuecsi MOATOTOBKH
MOBEPXHOCTU U IPOMBIIIUIEHHON OKPAaCKH;

- OCHOBHBIE CBOMCTBAa IIOBEPXHOCTH TMIOJUIOKEK: YEPHBIX W LBETHBIX METAJIOB,
KOHCTPYKUIMOHHBIX TJIACTMACC, APEBECHHBI U MAaTepUAJIOB Ha €€ OCHOBE, CyOCTpaTOB MUHEpPaIbHOU
MPUPOIbI, CTEKIIA U KEPAMUKHU;

- TEXHOJIOTUYECKHE CIIOCOOBI IOATOTOBKY TTOBEPXHOCTH IEpe]l OKPACKOIA;

- TEXHOJOTMYECKHE CXEMbl MOJTOTOBKM IOBEPXHOCTM M OKPACKM YEpPHBIX M LIBETHBIX
METAJIJI0B H UX OCOOCHHOCTH;

- TEXHOJIOTUYECKHUE CXEMBbI MOJATOTOBKH MOBEPXHOCTH M OKPACKHU IIIIACTMACC, IPEBECHHBI U
MaTepuajoB HAa €€ OCHOBE Iepel] OKpacKoi, CyOCTpaToB MHHEpaibHOW MPHUPOABI, CTEKJIa U
KEpaMHKHU;

- TPUMEHSEMbIE B TMPOMBIIUICHHOCTH TEXHOJOTUU OKPACKH JIETKOBBIX M T'PY30BBIX
aBTOMOOWJIEH, JKEJIEe3HOJOPOXKHBIX BaroHOB, CYOB, CAMOJIETOB W JAPYTHX pPaCIpOCTPaHEHHBIX
U3CIUM.

Ymemy:

- pa3paboTaTh ONTUMANIBHYIO TEXHOJIOTHIO MOJTOTOBKU MOBEPXHOCTH U OKPACKH Pa3INYHbIX
W3JIeIMM, UCXOAd M3 THUIIA MaTepuia W3JEIHs, COCTOSHHE HCXOAHOW IOBEPXHOCTH, YCIOBHM
SKCIUTyaTallid  OKpAIICHHbIX  M3AENUil, NPOM3BOAUTENBHOCTH, Tab0apuTOB  U3IENUs U
IIPOU3BOJICTBEHHBIX IUIOIIAJIEH;

- BBIOpATh U MPeAnoKuTh Tuma npuMensiemoro JIKM, cucremy JIKII u cnoco0 HaHeceHus ux
HAHECEHUSI.

Bnaoemy:

- HaBBIKAMU COCTABJIEHUS] TEXHOJIOTMYECKUX CXEM MOJATOTOBKH IIOBEPXHOCTH M OKPACKH,

- METOJIaMHU KOHTPOJISI CBOMCTB JIAKOKPACOYHBIX MOKPBITHH.

3. KpaTkoe conepskaHue TUCHUILINHBI:

[ToaroToBka MOBEpXHOCTH MO OKpacKy: TexHosnornueckue crangaptael —['OCT, UCO, P/,
CTEIIEHN OKMCIICHHs M 3arpsi3HeHUs. OCHOBHBIE CBOMCTBA MOBEPXHOCTH MOJJIOXKEK: CTallb, YYTyH,
[IUHK, aJIFOMUHUHN, OJI0BO, M€/, KOHCTPYKIIMOHHBIE TJIaCTMAcChl, IpeBecuna, ¢aunep, JCII, MID,
KOa, KaMeHb, KUPMHUY, OCTOH, TUIIC, CTEKIO0, Kepamuka. CTaHIapThl OYHCTKU MOBEPXHOCTH IS
METAJUINYECKON TOI0KKU. CriocoObl OYHCTKHM TOBEPXHOCTH: pydyHash MeXaHHUYEeCKash OYHUCTKa,
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raJiTOBKa, a0pa3uBHasi cTpyhHas ouncTtka. OOopynoBaHue ansi aOpa3sMBHONW CTPYWHOW OYHMCTKH.
Tepmuueckas oyrcTka. XUMHUECKas MOJATOTOBKA MOBEPXHOCTU: 00E3KUPUBAHUE PACTBOPUTEIIEM,
BOJHBIMU PacTBOpPAaMH, OMYJIbLCHOHHOE OOE3KUPHBAHHE, YJIBTPA3BYKOBOE OOE3KUpPUBAHUE,
DIIEKTPOXUMUYECKOE  00€3KUpPUBAHUE, TPaABICHHE U  TpPaBIEHHE C  OJHOBPEMEHHBIM
0o0e3KUpUBaHUEM, TacCUBAllUs, HAHECEHHWE KOHBEPCHUOHHBIX MOKpBITUH: (ochaTtupoBanue
(kpucTayumdeckoe u amop(dHOe), OKCUANPOBaHUE (aHOAMPOBAHUE), XPOMATHPOBAaHUE, 00pabOTKa
HaHOCHUJIMKAaTaMU. MeTo/bl, HUCIONIb3yeMble AJI OLEHKH 00e3KHpUBAOIMNX U (hochaTUpyIOUIX
cocTaBoB U (hocaTHBIX CI0eB. TEeXHOJIOTUs MOATOTOBKH OIIMHKOBAHHOM MOBEPXHOCTHU, aATIOMUHUS
U €r0 CIUIaBOB. TeXHOJIOTr s MOATOTOBKH TOBEPXHOCTH aJTIOMUHUS U €T0 CIUIABOB. Y 1aJieHHE CTapbIX
nokpbITH. CTaHJapTHBIE TEXHOJIOTHYECKHE CXEMBI MOATOTOBKH MOBEPXHOCTU B COOTBETCTBHH C
I'OCT 9.402, TOCT P UCO 8501-2014, P/ 39-00147275-053-99. O60opynoBaHue 1151 XUMUYECKOM
MOJITOTOBKY MOBEPXHOCTU: 000pYAOBaHHE TOJATOTOBKH MOBEPXHOCTH CTPYHHBIM METOJOM, THIIBI
NPUMEHSIEMBIX KOHBeliepoB. BcmomorarenpHoe 000pyaOBaHWE: JO3MPOBAHHE, IOJYYCHUE
JIEMUHEPATN30BaHHOM BOJIbI, (DUIBTPAIMY IIJITaMa, OYMCTKA CTOYHBIX BOA. OKpalInBaHKe MIacTMacc
1 pe3uHbl. PekomeHmanmu no ucnoib3oBaHuio JIKM 11 OKpacKu pasiiM4HbIX IJIaCTMACCOBBIX
noBepxHocTed. Meronpl HaneceHus: JIKM Ha mumactuku u pe3uHy. OKpallMBaHHE W MPOIHTKA
JPEBECHHBI, OJTyUEHHUE JJTAKOBBIX U HEMPO3PauHbIX MOKPHITUNA. OKpallluBaHUE U JIAKUPOBAHUE KOXKH.
Oxkpacka HeoOpraHU4YeCKuX (MUHEPATBHBIX) MOANOKEK. TeXHOIOTHS U3TOTOBJICHHS IEKOPATUBHBIX U
UMUTAIIMOHHBIX MOKPbITUI. Okpacka cTekna. TeXHONOTHs OKPacKH OTAENbHBIX TPYNN H3ICIUM:
aBTOMOOWIICH Ha KOHBEHepe, KeIe3HOIOPOKHBIX BarOHOB, CYJIOB, CAMOJIETOB. PEeMOHTHas OKkpacka
Ky30Ba aBTOMOOMIIA.
4. O6beM yueOHOI TMCHUNIHHBI

O6Bem
Bunbt yue6Hoii paGoTsI B 3auernbix | B akagem.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY IIaHY 2,0 72
AyIUTOpPHbIE 3aHATHS 0,22 8
Jlexuun (Jlek) 0,11 4
JlabopaTtopnsie paboTs (J1ab) - -
[Tpaktuueckue 3ansatus (113) 0,11 4
CamocrositesnbHas padora (CP): 1,53 55
Buja xoHTpoOJISi: IK3aMeH 0,25 9
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AHHOTaNUs Y4eOHOIH MpOorpaMMbl JUCHHIJIMHBI
«MexaHnuyecKkue Mpouecchl U annaparbl xumuueckoi texnonorun» (b1.B./1B.8.1)

1. llessb AMCUMIIMHBI — GOPMHUPOBAHKE y CTYJACHTOB OCHOB MHKEHEPHOT'O MBIIIIJICHHSL.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBHIO U TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctu (OITK-1);

- TOTOBHOCTHIO HCMOJb30BaTh 3HAHHMSI O COBPEMEHHOM (U3MUECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA Il  [OHUMAaHUS
OKpy>Karoriero Mupa u siienuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI O CTPOCHHUH BELIECTBA, IPUPOJIE XUMUUYECKOU CBSI3H B
Pa3IMYHBIX KJaccaX XMMUYECKUX COCAUHEHUH ISl MOHUMAaHMs CBOMCTB MaTEpHaJIOB U MEXaHHU3Ma
XMUMHYECKHUX TPOIIECCOB, MPOTEKAINX B okpyskatoriem mupe (OI1K-3);

- CIIOCOOHOCTBIO aHAM3UPOBATH TEXHUYECKYIO JIOKYMEHTAIHIO, MOA0NpaTh 000pyI0BaHUE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopymoBanus (ITK-9).

3nams:

- TEOPETUUECKHE OCHOBBI MTPOLIECCOB U3MEIBUYEHUS U CMEUICHUS;

- KOHCTPYKILIMH U PUHLMUIIBI I€UCTBUSI OCHOBHBIX COBPEMEHHBIX MAIIHUH JIJIsl U3MEJIbYEHUS U
CMEIIEHUsI MaTepUaOB;

- METOJIMKH pacdeTa TEXHOJIOTHYECKOTO 000py I0BaHUS.

Ymems:

- TIPOBOJUTH MEXAaHWYECKHE PACUETHhI JIEMEHTOB MAIUH JIJIi M3MEJIbUCHHUS] U CMEIICHUS
MaTepHuaoB.

Brnaoemy:

- HaBbIKaMHU aHaJIM3a MEXaHUYECKHUX MTPOLIECCOB XUMUUYECKHUX ITPOU3BOCTB;

- TEXHOJIOTHUYECKHUMH pacueTaMu 000pyA0BaHuUs;

- pacueTaMu THIOBBIX J€Tajlell MallliH, IOJIb3YyACh CIpaBo4HOM Juteparypoi u 'OCTamu.

3. KpaTkoe conepxaHue IUCHMILIMHBI

BBenenune

Pons mpenmera «MexaHWYeCKHE TMPOIECCHI M ammapaTtbl XUMHUYECKOM TEXHOJIOTUW» B
dbopMHUpOBaHUM HHXXEHEpAa XWMHUKa-TeXHolora. «MeXaHHMuecKHue TPOLecChl U almapaThl
XUMUYECKOW TEXHOJIOTMM» —OCHOBA Il IPOEKTUPOBAHUS HOBBIX M COBEPIICHCTBOBAHMS
JEHCTBYIOIINX TEXHOJIOTMYECKUX YCTAHOBOK XUMHUYECKUX MPEITPUATHI.

Mogayas 1. U3menbueHue TBepAbIX BelIEeCTB

Ou3uKo-MexaHnyeckue CBoWcTBa MarepuasnioB. (CrnocoObl  u3MenbueHus. Teopuu
u3MenpueHus. JpoOuiku, paspyliapine MaTepuanl CKaTueM (IEKOBbIe, KOHYCHBIE, BAJIKOBEIE).
Jpobunku yaapHOTo NeHCTBUS (POTOPHBIE M MOJOTKOBBIE IPOOWIIKH, MATbIEBbIC U3MEILYUTEIN).
MamuHbl  yJapHO-UCTHpAIOEro  JeHCTBUS  (MENBHUIIBI C  BpamamimmMmcs  OapabaHowM,
BUOpAIlMOHHBIC MEJBHUILIBI). VI3MenpuuTeNM pa3iaBIMBAIONIETO W HCTUPAIOLIETO JEHCTBUS
(OeryHHbIE MEJIbHHULIBI, KATKOBO-TapesibyaThle U3MENbYUTENH, OHcepHble n3MenbunTenu). CTpyiiHbie
MenbHUIBL. O01acTh MPUMEHEHHUS, TPUHLIUIT AEHCTBUSI, KiIacCUPUKALIUS.

Monayab 2. CMemeHune

[Ipouecce cmemenus. Knaccudukarus cmecuteneit. CMerieHne BbICOKOBSI3KHX MOJIMMEPOB
(4epBSYHBIC MAIMHBI, BaJKOBBIC MalluHbl). CMECHUTENH MEepUOAUYEcKOro neicTBusi. KuHeTnka
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nporeccoB cMmeuleHus. CMmelleHne chlllydux marepuanoB. bapabanHble cMecutenn. YepBsiuHO-
JonacTHele cMmecurenu. JleHTounsle cMmecurenu. beryHkoBele cmecurenu. LIMpKyiasnuoHHBIE
CMECHUTENIM C TICEBIOOKM)KEHHEM CBIMy4ero Marepuaja OBICTPOBPALIAIONIUMCS  POTOPOM.
VYcepenuurenu. CMecuTeNu HeNpepbIBHOTO IeHCTBHA. [ paBuTalinoHHbIe cMecuTeny. BuGpannonnsie
cMecurenu. IIpssMOTOYHBIE CMECUTEIH.

4. O6beM yueOHOI TUCHUITTHHBI

O6beM
Buabl yueoHoii paGoThI B 3auernbix | B akanmem.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILIAHBI 110 Y4eOHOMY IVIaHy 2,0 72
AYyIUTOpPHBIE 3aHATHUS 0,22 8
Jlexmum (JIek) 0,11 4
JlaGopatopusie padotsl (JIab) - -
[TpaxTrueckue 3anstus (113) 0,11 4
CamocrosiTeabHas padora (CP): 1,67 60
Bua koHTpoJIs: 3auer 0,11 4
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AHHOTaNUs Y4eOHOIH MpOorpaMMbl JUCHHIJIMHBI
«Mexanuka xumnuyeckux npoussoacrs» (b1.B./1B.8.2)
1. Heap AMCHMILVIMHBI — HAYYUTh CTYJEHTOB TBOPYECKOMY IOJXOJY K BBINOJHEHUIO
WHXEHEPHBIX pPAaCUETOB HAa MPOYHOCTH, >KECTKOCTb M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIUH,
JeTajneil v y3JI0B MallliH U anmnaparosB.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBbIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIMH B ipodeccnonansHoi aesirenbaoctr (OTTK-1);

- TOTOBHOCTHIO HCMOJB30BaTh 3HAHHUS O COBPEMEHHOW (M3MUECKON KapTUHE MHpAa,
POCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BEIIECTBA Ui  TOHUMAaHHUSA
OKpykaromiero Mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCTIOJIB30BATh 3HAHUS O CTPOCHHUH BEUIECTBA, MPUPOIEC XUMHUECKOHW CBSI3H B
Pa3IMYHBIX KJIaccaX XUMHUYECKUX COSAMHEHHH JIJIsl TOHUMaHHS CBOMCTB MaTepHalioB M MEXaHH3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKANINX B OKpyskatoriem mupe (OITK-3);

- CITOCOOHOCTBHIO aHATIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAIIHIO, TOA0MpaTh 000pyI0BaHUE,
TOTOBUTD 3asBKH Ha MPHOOpeTeHre U peMOHT 06opymoBanwust (ITK-9).

3uams.

- OCHOBHBIC YpaBHEHHUSI U METOJbI PEIICHHS 3a]a4 CONPOTUBICHUS MAaTEPUAIOB U JleTaneit
MaIllvH;

- OCHOBHBIE METOJIbI PACYETOB Ha MPOYHOCTH M JKECTKOCTH AJIEMEHTOB KOHCTPYKIIUI MarlnH
¥ armaparos;

- OCHOBBI TEOPHH pacyueTa JAeTajeil v y3J0B MallliH U alllapaToB XMMUYECKO TEXHOJIOTUH.

Ymemn:

- TPOBOAWTH PACUYEThl 3JIEMEHTOB KOHCTPYKIMII HAa OCHOBE METOJOB COMNPOTHUBIICHUS
MaTepuasos;

- pacCUMTHIBaTh U KOHCTPYUPOBATh JACTAIH MAIIUH 110 HCXOJHBIM JIaHHBIM;

- IPOU3BO/IUTH PACUETHI IO OCHOBHBIM KPUTEPHUSAM pabOTOCIIOCOOHOCTH M KOHCTPYHPOBAHUS
JleTane MallvH.

Bnaoemy:

- HaBBIKAMH pacyeTa COMPOTHBIICHHS MAaTEPUAIOB AaHATUTUIECKUMHU METO/IaMU;

- HaBbIKaMHU BbIOOPA MaTepHUAaIIOB 1O KPUTEPUSIM IPOYHOCTH;

- pacyeTaMu TUIIOBBIX J€Tajield MallluH, MOJIb3YsACh clipaBoYHOM uTepatypoir u 'OCTamu.

3. KpaTkoe coep:kanue JUCUUIIHHBI:

3.1. 3rub >neMeHTOB MalllH U amnnaparos.

3.1.1. IuddepenunanbHoe ypaBHEHHE HM30THYTOH OCH Oalku. DHEPreTHUECKUd MeTo[
onpenenenus nepemenieHuil. arerpan Mopa. IIpasuno Bepemaruna.

3.1.2. Pacder cTaTHYeCKH HEOMPEACITUMBIX OAJIOK U paMm.

3.2. [Ipo4HOCTB COCYIOB M amlmapaToB.

Pacyuer Ha mNPOYHOCTH TOJCTOCTEHHBIX UMWIMHIAPOB. CrocoObl TMOBBINIEHUS HeCyUIeH
CIIOCOOHOCTH TOJICTOCTEHHBIX LIUIMHIPOB.

3.3. Coenuuenne neraiaei MaryH.

Mexanunueckue nepeaaun. 3yOuarsle nepenauu. YeppsiuHble nepegaun. PemMeHHble nepenayn.
Penykropsl. IIpumepsl cxeM peayKTOpoB.
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4. O0bem yueOHOH TUCIHIJIMHBI

O0beM
Buabl yueOHoii padoThI B 3auetnsix | B akanem.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILUIHHBI 110 Y4eOHOMY IIaHy 2,0 72
AyIUTOpPHbIE 3aHATHS 0,22 8
Jlexuun (Jlek) 0,11 4
JlabopaTtopusie paboTs (JIab) - -
[Tpaktuueckue 3ansatus (I13) 0,11 4
CamocrosiTeabHas padora (CP): 1,67 60
Buja xonTpoJsi: 3auer 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«JlonmosHuTEAbHBIE IJIaBbI puznyeckoil xumum» (b1.B.J1B.9.1)

1. Heap AUCHUNJIMHBI — O3HAKOMHUTBLCS C TEPMOJMHAMHYECKON TeOopHell pacTBOPOB
AIEKTPOJIUTOB U DIIEKTPOXUMHUYECKUX LIeTel (TaJbBaHMUYECKUX 3JIEMEHTOB), MOHSTh OCHOBHBIC
KHHETHYECKUE 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKHUX TMPOILIECCOB, pOJIb Karainu3a MJis
XUMHYECKOW TEXHOJIOTHH.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JTOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO TUIAHUPOBATh U MPOBOJAUTH (PU3UYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTAaHABIIMBATh TPAHULBI WX MPUMEHEHHUS, NMPUMEHITh METOAbl MAaTEeMaTHYECKOTO aHalu3a M
MO/JICIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHUS OCHOBHBIX (DH3MYECKHX TECOPHH [UISI PEIICHUS
BO3HUKAMOIINX (DU3MYECKHUX 3a/1ad, CaMOCTOSTCIILHOTO MPHOOpeTeHUsT (PU3NUCCKUX 3HAHUH, IS
MOHUMAHUS MPUHIUIIOB PabOTHl MPUOOPOB M YCTPOHCTB, B TOM UYMCJIE BBIXOIANIMX 3a IMpeesbl
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3namo:

- OTJIMYUTENIbHbIE OCOOEHHOCTH B TOBEACHHUU PACTBOPOB 3JIEKTPOJIMTOB, CBSI3aHHBIE C
MIPOXOXKJICHUEM BJIEKTPUUYECKOTO TOKA;

- TEOPUIO FaIbBAHUYECKUX SIBJICHUI;

- TEOPUH KUHETUKH, MyTH TEOPETHUYECKOTO pacyeTa CKOPOCTEH XUMHUYECKUX pEeakiui u
OTPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

- OCHOBBI Te€OpUU (HOTOXMMHYECKHX U IEMHBIX peaklHil, 0COOEHHOCTH HUX CTaIUIHOrO
IIPOTEKAHUs U YCIIOBUS OCYIIECTBIICHHUS;

- OCHOBHBIE YE€pThl TOMOI'€HHOTO M TE€TEPOre€HHOr0 KaTaiu3a, NPUYUHBI YCKOPEHUs
XUMHUYECKOTO Mpoliecca B IPUCYTCTBUM KaTalu3aTopa.

Ymems:

- IPUMEHSTh KOHAYKTOMETPUYECKUE U TOTCHIIMOMETPUYECKUE U3MEPEHUS 1JIs1 ONPEICTICHUS
TEPMOJUHAMHYCCKIX (DYHKIUH XUMHYCCKHX PEAKIUi, KOHCTAHTHI JHUCCOIMAINH, MTPOU3BEICHUS
pactBopumocTH, pH pacTBOpoB u T.J.

- TNPUMEHATh TEOPETUYECKHE 3HAHUS M OKCICPUMEHTAIBHBIE METOJbl HCCIeIOBaHUS
bu3nYeCcKoil XUMHUU I pEIeHHs BOIIPOCOB, BO3HUKAIOIMINX MPU U3YUYEHUH KUHETHUKU XUMHUECKUX
pEaKLIHii;

- IPOBOJUTH aHAIN3 U KPUTUUYECKHU OLIEHHWBATH MOJYyUYECHHbIE HKCIIEPUMEHTAIIbHBIE JaHHbBIE,
00001aTh 1 fenaTh 000CHOBAHHBIE BHIBOABI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

- KOMILUIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUECKUX METO/I0B UCCIIEI0OBAHMS ISl OTIPEICTICHUS
TEPMOJIMHAMHYECKUX XapAKTEPUCTUK JIEKTPOJIIUTOB U XUMUUECKUX PEAKITUH;

- METOJaMHU OTpEEICHUS TOPsAIKAa U CKOPOCTH PEAKIMH, YCTAHOBJICHHS JIMMUTHUPYIOLIEH
CTaJIUM U MEXaHU3Ma N3y4aeMOil XUMUYECKON pEeaKInH;

- HaBBIKAMHM COCTAaBJECHUS TaJbBAHMYECKUX DJJIEMEHTOB A LEJNel OompenenaeHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEIyEMOMN pEeaKInu;

- 3HaHUSMU OCHOBHBIX 3aKOHOB XWMHYECKOW KWHETUKHU, BIUSHUS Pa3TUYHBIX (HAaKTOPOB
(TeMriepaTypbl, 1aBIEeHUS, KaTalM3aTopa) Ha CKOPOCTh XUMHUYECKOHN peaKIInu.
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3. KpaTkoe coep:kaHue JMCHUILIMHBI:

PacTBOpbI  371eKTPOJUTOB. Onekrpoctatudyeckas teopusi Jlebas-Xiokkens. Pacuer
AaKTUBHOCTH M CPEAHUX MOHHBIX KOI((QUIMEHTOB AaKTHUBHOCTH CHUJIBHBIX JJIEKTPOJHUTOB B
pa30aBiICHHBIX M KOHILIEHTPUPOBAaHHBIX PACTBOPOB U pacTBOpaX YMEPEHHOH KOHIIEHTpaIUH.
VY nenbHas ¥ MoJIsipHast JIEKTPUUYECKUE TPOBOAUMOCTH. CKOPOCTh IBUKEHUS U MOJABUKHOCTH HOHOB.
[IpenenbHble MOJSAPHBIE JNEKTPONPOBOJAHOCTH HOHOB. 3aKOH HE3aBUCHUMOTO IBM)KCHHS HOHOB
Konbpayma. [IlpumeneHne namMepeHui 3IeKTPUIeCKOW MPOBOIUMOCTH JJIsl ONIPEACIICHUS CTETIEHU U
KOHCTaHTBI IUCCOLUAIINHN CJIA0BIX IEKTPOIHUTOB.

DJIEKTPOXMMHYECKHEe CHCTeMbl (uenu). Bo3HMKHOBEHNME CKayka MOTEHIMAIa HATPAHUILIE
pasnena mpoBoaHukoB | u |l poma. JIBoWHOW 3neKTpUUECKUil CIIOH. DIEKTpOABHXKYLIas CHUiIa
raJbBaHUYECKOIO0  BJIEMEHTA,  DJJIEKTPOAHBIA  IOTEHUHHANl. TepMOIMHAMH4YeCKas  TEOpUs
rajJbBaHHUYECKUX SIBICHUH, ypaBHeHue HepHcTa. DnekTpoxuMudeckas (opmMa OCHOBHOTO YpaBHEHHUS
TEPMOIUHAMUKH, TemrepaTypHbiid kodddunment IAC. Dnextpoast | u Il poma, razoBeic u
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE 3JIEKTPOABI. THIIBI FaJIbBAHUYECKUX DJIEMEHTOB: XMMHUYECKUE,
KOHIIEHTPALMOHHBIE, C NEPEHOCOM M 0e3 nepeHoca. XMMHUYECKHe MCTOYHHUKHM TOKA, TOIUIMBHBIE
JJIEMEHTHI.

Xumuyeckass KHHeTHKA. CKOPOCTh XMMUYECKON pEaKIIK, KOHCTaHTa CKOPOCTH, NMOPSIOK U
MOJIEKYJIIPHOCTb peakiuu. Knunetnka HeoOpaTuMbIX peakuuit 1-ro, 2-ro, 3-To ¥ HyJ1€BOI'0 MOPSIIKOB.
Juddepennmanbable 1 HHTETPATbHBIE METO/IBI ONIPEaesIeHUs opsiiKa peakiuy. CII0KHbBIE pEaKIiH.
[IpuHIIMN HE3aBUCHMOTO MPOTEKaHMsA SJIEMEHTapHBIX peakiuii. OOpaTUMble, HapaijienbHble U
nociefoBarelbHble peakiuuu 1-ro mnopsaka. BrausHue TtemmepaTypsl Ha CKOPOCTh PEaKIMH,
npubmmkenHoe mnpaBwio Bant-T'odda. VYpasuenme Appenuyca, auddepeHumanpHas U
UHTErpanbHble (JOpPMbI ypaBHEHMs. DKCIOHEHIMalbHas (opMa ypaBHeHUs AppeHuyca. DHeprus
AKTUBALUU U MPEI3KCIIOHEHINAIBHBIA MHOXKHUTEIb.

Teopun XMMHYECKON KHUHETHKHU: TEOPHUs AKTUBHBIX COYAAPEHUH M TEOPHUS INEPEXOAHOIO
coctosgHuss TIIC (akTMBMPOBAaHHOTO KOMIUIEKCA). OHTAJIBIMS W SHTPONMS AKTUBAIMH.
@DOTOXMMHUYECKHE pPEaKUUU. XUMHUYECKue U (POoTOPHU3MUECKUE CTaJWU, BTOPUYHBIC MPOLECCHI.
Kunetnka ¢poroxummueckux peakiuii. CeHCHOMIM3UpOBaHHbIe (OTOXUMHUYECKUE peakiuu. LlernHbie
peakLuu, MEXaHU3Mbl 3apOKICHMSI, pa3BUTHS U 00phIBa Lienu. Hepa3BeTBiIeHHbIE U pa3BETBIICHHBIE
LIEMIHbIE peaKUuu. BeposSTHOCTHAas Teopus pPa3BETBICHHBIX peakuui. lIpenenbHble sABIEHUS B
LEMHBIX PEaKIMIX, HUKHUN U BEPXHUH IPEIEIIbl BOCINIAMEHEHHS.

Karanu3. ['omorenHsii u reTeporeHHbli Kataiu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaIUTHYECKUX pPEaKUuil. BnusHue katanusatopa Ha TEPMOAVMHAMHYECKAE WM KHUHETHYECKHE
napaMeTpsl peakuuu. CeleKTUBHOCTh KaTalu3aTopa, KaTalUuTHYeCKas aKTHMBHOCTb. | OMOreHHBIN
kartanu3. CIOUTHBIA W pa3feibHBIM MEXaHU3Mbl KaTaIUTHYECKOTO ACHCTBHs. ODHEPreTHUECKHE
JarpaMMBbl B3aMMOJICHCTBHS peareHToB ¢ Katanu3aropoM. OOmuil u crenupuueckuii KUCIOTHO-
OCHOBHOH Karanu3. Karanus xommiekcaMu nepexofHblXx MeTaiaoB. DepMEHTaTUBHBIA KaTallu3.
I'ereporennslii kaTanu3. TUIIBI TETEPOTreHHBIX KaTAIN3aTOPOB. 3aKOH JIEHCTBYIOIIMX TOBEPXHOCTEM.
KuneTtnka reteporeHHbIX peakiui.
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4. O0bem yueOHOH TUCIHIJIMHBI

O6beM
Buabt ye0Holi padoTsi B 3avernpix | B akagem.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4e0HOMY IVIaHY 5,0 180
AyIMTOpHBIC 3AHATHS . 0,44 16
Jlexmum (Jlek) 0,22 8
Jlabopartopubie pabots (JIad) - -
[Tpaktuaeckue 3ansatus (113) 0,22 8
CamocrositesbHas padora (CP): 4,31 155
Bua KOHTpoOJIsA: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«XuMH4YecKkass KnHeTuka u kataaus» (61.B.J1B.9.2)

1. IleJb AMCHUTIMHBI — OBJIAJICTh 3HAHUSAMHU 00 OCHOBHBIX KHHETHYECKUX 3aKOHOMEPHOCTSIX
NPOTEKAHUS XUMHUYECKUX MPOLIECCOB, MyTSIX BBIIBICHUS METOJOB, IMO3BOJIIONINX YCTAHABIMBATH
IPUPOJLy CKOPOCTH-ONpPEAEIISAIONIEH CTa Ul U AeNaTh BHIBOABI O BO3MOKHOM MEXaHU3ME PEaKlMH,
MOHUMATh POJIb KaTalln3a sl XMMUYECKON TEXHOJIOTHUH.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajappuara
HOJIKEeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TUIAHUPOBATh U MPOBOIAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUTaTh THUIIOTE3Bl U
YCTaHABIIMBATh TPAHUIIBI UX MPUMEHEHHs, MPUMEHSATh METOJbl MATeMAaTUYECKOTO aHallu3a H
MO/JICIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUS OCHOBHBIX (H3UYECKHUX TEOPHHA IS pEIICHUS
BO3HHUKAIOMNX (U3NIECKUX 3a7ad, CAaMOCTOSATEIILHOTO NMPHOOpeTeHHs (U3MUECKUX 3HAHWUU, IS
MOHUMAaHUS MPUHLIUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM UYMCJIE BBIXOIANIMX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3uams.

- OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIUi;

- TEOpUU XMMUYECKON KMHETHUKH, IyTH TEOPETHUECKOIO pacyeTa CKOPOCTEH XMMHUYECKHX
peaxIuii ¥ OrpaHUYEHUs B IPUMEHUMOCTH PaCUETHBIX METOIOB;

- OCHOBBI TEOpUH (DOTOXMMHUYECKHX M IETTHBIX PEAKIIHiA, peaKIiii B pacCTBOpPax. 0COOCHHOCTH
UX CTQAUMHOIO IPOTEKAHUS U YCIOBUS OCYILIECTBIICHUS;

- OCHOBHbBIE YepThl TOMOT€HHOTO W TEeTePOreHHOTO KaTalu3a, NPUYMHBI YCKOPEHUs
XUMHYECKOI0 Ipolecca B MPUCYTCTBUM KaTalu3aTopa.

Ymemo:

- TPUMEHATH TEOPETUYECKHE 3HAHWS U OKCIEPUMEHTAIbHBIE METOAbl MCCIEIOBaAHUS
(bu3nUeCKoil XUMHUH JUTSI pEIIEHUs] BOTIPOCOB, BOZHUKAIOUINX MPU N3YYEHUH KUHETUKHA XUMHUYECKHX
pEaKLHii;

- HaXOJIUTh CKOPOCTb U yCTAHABIMBATh MOPSA0K XUMHUUECKON PEaKIINH;

- MIPOBOJUTH aHAJIU3 U KPUTHUECKHU OLCHUBATh MOJTYUYEHHbIE IKCIIEPUMEHTAIbHbIE JAHHBIE,
0000mIaTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoempy:

- 3HAHHUAMU OCHOBHBIX 3aKOHOB XWMHYECKOW KHWHETUKHU, BIUSHUSA Pa3IUYHBIX (HAaKTOPOB
(TeMriepaTypbl, 1aBIEHUS, KaTallu3aTopa) Ha CKOPOCTh XMMHUYECKOHN peaKInu.

- KOMILJIEKCOM METOOB OTPEIeIICHHUs OPSAIKA U CKOPOCTH PEAKIUH;

- MOAXOJaMM Ui YCTAHOBJCHMSA JMMUTHUPYIOIIEH CTaguM W MeXaHu3Ma H3ydaeMoi
XUMHUYECKOU PEaKLUH.

3. KpaTkoe conepixaHue TUCHMILIMHBI

Xumuyeckasi KHHeTHKA. CKOPOCTh XUMHUUECKON peakliiy, KOHCTaHTa CKOPOCTH, MOPSJIOK U
MOJICKYJIIPHOCTh peakiuu. KnHeTnka HeoOpaTUMbIX peakiuid 1-1o, 2-10, 3-r0 ¥ HyJIEBOTO TTOPSIIKOB.
Juddepennnanbable 1 THTETPaIbHBIE METObI ONIpeIeeHHsI TopsaKa peakiuu. CIoKHbIe peaKIiH.
[TpyHIMIT HE3aBUCUMOTO MPOTEKAaHUSA JIIEMEHTapHbIX peakiuii. OOpaTuUMble, MapaienbHbIe U
nocneaoBareabHble peakuuu 1-ro mopsiaka. [TpuHIun nuMuTupyromeit craauu nocieaoBaTeIbHON
XUMHUYECKON peakiuu. MeTo KBa3uCTallMOHAPHBIX KOHIIEHTPAIUii, 00J1acTh MpUMeHeHus1. Biusiaue

165



TEMIEpaTypbl Ha CKOPOCTh peakuuu, mnpudmmkeHHoe mnpaBuio Bant-I'odda. VYpaBaenue
Appenunyca, auddepeHnnanbHas U UHTerpaibHble (OpMbI YpaBHEHHs. DKCTIOHEHIIMANbHas hopma
ypaBHEHUsI AppeHryca. DHEPrusi aKTUBALMU U IPEAIKCIOHEHIIMAIbHBIA MHOKHUTENb.

Teopun XMMUYECKON KHUHETUKHU: TEOPHUS AKTUBHBIX COYIAAPEHUM U TEOpPHUs INEPEXOIHOIO
cocrossausi TIIC (aktuBupoBaHHOro Komiiekca). OcHoBHble mojoxkeHuss TAC, MexaHU3M
akTHBaIMu MoJiekyJl. KoHcTaHTa CKOpOoCTH OUMOJNEKYISpHOW peakuuu. DOU3HYECKUN CMBICT
MPEAIKCIOHEHIIUAIBHOTO MHOMHUTENS W JHEPruM aKTHBAallMM B pPaMKaX TEOPUHM aKTHUBHBIX
coynapenuii. Crepuueckuii GpakTop, HEOOXOIUMOCTb €ro BBEIEHHUS B KHHETHUECKOE ypaBHEHHE
peakuuu. JIOCTOMHCTBA W  HENOCTAaTKW TEOPUU  AKTUBHBIX  coyJapeHuil. MexaHuszm
MOHOMOJIEKYJISIPHBIX T'a30BbIX peakuuil B pamkax TAC. Cxema Jlunnemana. Teopust mepexoaHoro
cocrosiHus (axtuBupoBaHHoro komruiekca)(TIIC wmu TAK). OcHoBuble monoxenus TIIC,
KUHETUYECKasi CXeMa peakUuu. AKTHBUPOBAaHHBIM KOMIUIEKC M €ro cpoiicTBa. IloBepxHOCTb
noTeHIuanpbHOU sHepruu. KoopauHaTta peakiuu, mpoduib MyTH PEaKIUW, SHEPTUS AKTHBAIIHH.
OHTanbOMsl U SHTPONMS aKTHBALMM. VCTOIKOBaHME NPEAIKCIOHEHUUAIBHOIO MHOMKUTENS U
CTEpUYECKOro (pakTopa B paMKax TEOPUU NEPEXOJHOTO0 COCTOSHMS. JIOCTOMHCTBA M HEJOCTaTKU
TEOPHH.

DoTOXMMHUYECKHE peakuu. Xumudeckue u (oTodusmueckre CTaauu, BTOPUYHBIC
nporeccel. Kunetnka ¢otoxumuueckux peakuuid. CeHcHOMIM3NpoBaHHBIE (OTOXMMHYECKUE
peakiuu. LlenHble peakiuu, MeXaHU3MBbI 3apOKICHUS, pa3BUTHUS U 00pbIBa 1ien. HepasBeTBlieHHBIE
Y pa3BETBIICHHBIE IIEMTHbIE peaklnu. BeposTHOCTHas Teopusi pa3BETBICHHBIX peakiuil. [IpenenbHbie
SIBIICHUST B LEMHBIX PEAKIHIX, HIDKHUA W BEPXHUU Tpenensl BocrameHeHus. OcoOCHHOCTH
NPOTEKaHUsI XMUMHYECKMX peaknmuid B pactBopax. Kierounsrit »ddexr. Kunermueckas cxema
NpOTEKaHusi OMMOJIEKYJIIPHOW peakiuu B pacTBope. llpenenbHble ciyyan NPOTEKaHUS PEaKIMH.
beictpeie  (muddHy3MOHHO-KOHTPOIUpPYEeMbIe) peakiu, TudQPy3uoHHBIA TIpeaesl KOHCTAHTHI
CKOpOCTH peakiuu. YpaBHeHue bpeHcrena-beeppyma. KuHeTnka MOHHBIX peakiMii B pacTBOpax.
BnustHue noHHOM CUIIBI pacTBOpA Ha CKOPOCTh PEAKLUI ¢ ydyacTUEM MOHOB. MakpokuHeTHka. Poib
mubdy3un B KUHETHKE TETEPOreHHBIX peakiuil. Pa3nuyHple peXumMbl MPOTEKAaHUS pPEaKIIHid
(BHEIIHSISI KHHETUYECKasi 00J1acTh; 00JAaCTH BHEIIHEH U BHYTpeHHEU U dy3un).

Karanu3. T'oMoreHHeli u rereporeHHblii karaau3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTUYECKUX peakiuil. BnusHue katanusatropa Ha TEPMOAMHAMHUYECKHE WU KUHETHYECKHE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTajlu3aTopa, KaTaluTUYecKas aKTMBHOCTh. | OMOTeHHBIN
kartanu3. COuTHBIA W pa3felibHbI MEXaHU3Mbl KaTaIUTUYECKOTO ACHCTBHs. ODHEpreTHYecKue
JMarpaMMbl B3aUMOJICHCTBHS PEareHTOB ¢ KaTanu3aTtopoM. OOnmit u cnenupuIecKuii KuCIOTHO-
OCHOBHOM Karanu3. Karann3 KoMIuieKcamMu NMepexoIHbIX MeTauioB. DepMEHTATUBHBIN KaTalln3.
['ereporenHsliii karanus3. TUIIBI T€TEPOTr€HHBIX KaTaIU3aTOPOB. 3aKOH JEHCTBYIOIINUX OBEPXHOCTEM.
Kunetnka reteporeHHbIX peakuuid. Teopuu Kataiusa.
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4. O0bem yueOHOH TUCIHIJIMHBI

O6beM
Buabt ye0Holi padoTsi B 3avernpix | B akagem.
eIMHUIIAX qacax
O0mas TPy10eMKOCTb JHCHUILIAHBI 110 Y4e0HOMY IVIaHy 5,0 180
AyIMTOpHBIC 3aAHATHS: 0,44 16
Jlexmum (Jlek) 0,22 8
Jlabopartopubie pabots (JIad) - -
[Tpaktuaeckue 3ansatus (I13) 0,22 8
CamocrositesnbHas padora (CP): 4,31 155
Bua KOHTpOJISA: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«OcHoBbl kBanTOBOM xumun» (b1.B.JIB.10.1)

1. eap aucuunaInHbI

- JIOTMYECKH OPraHW30BAaHHOTO O3HAKOMJIEHUS C OCHOBHBIMHU MOHSTHUSIMH COBPEMEHHOU
KBAaHTOBOM XWMHU,

- M3Yy4YEHUs OCHOBHBIX KBAaHTOBO-XMMHMYECKHX METOJOB pacyeTa CTPOCHHUA M CBOMCTB
XUMHYECKHUX CUCTEM;

- 03HAKOMJICHUS C OCHOBHBIMU IIPEICTABICHUSIMU O XUMUYECKOU CBSI3U U MEKMOJIEKYJISIPHBIX
B3aUMOJCHCTBUIX;

- O3HaKOMJICHUS C OCOOCHHOCTSIMM XUMHYECKOW CBS3HM, MEXMOJICKYJISAPHBIX
B3aUMOJICVICTBUI U CBOMCTB MOJIEKYJISIPHBIX CHCTEM M IOJIMMEPOB;

- IpUOOpETEHHSI HaBBIKOB pa0OThI C OCHOBHBIMHU KBAaHTOBO-XMMHYECKUMHU KOMITbIOTEPHBIMU
IPOrpaMMaMHU, MCIIOIb3yEMbIMU HA ITPAKTUKE.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4AKOLIUIICA N0 MporpaMmMe dakajappuara
HOJIKEH:

Obradamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CHOCOOHOCTh IUIAHUPOBATh M MPOBOJUTH (PU3WYECKHE M XMUMHYECKHE SKCTIICPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTaHABIMBATh TPAHULBI UX MNPUMEHEHHUs, NMPUMEHATh METOAbl MATEeMaTHYECKOTO aHalu3a M
MO/JICJIMPOBAHHSI, TCOPETUICCKOTO M IKCIIEpUMEHTaIbHOTO uccinenoanus (I1K-16).

Sname.

- OCHOBHBIEC TIOJIO)KCHHUS! KBAHTOBOW XWMHH, COBPEMEHHOW TEOPUU XUMUUYECKOWU CBS3H U
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUSI U MPUMEPHI €€ NMPUMEHEHUS K KOHKPETHBIM XUMUYECKUM
cHCTEMaM,

- TPUHLUMIBI KOJMYECTBEHHOM XapakTepu3allMd AaTOMHOM MW BJIEKTPOHHOW CTPYKTYpbI
MOJIEKYJISIPHBIX CUCTEM U MOJIUMEPOB;

- OCHOBHBIC B3aMMOCBSI3U MEXIY DJIEKTPOHHOH CTPYKTypoH M (U3HKO-XUMHYECKUMU
CBOMCTBAaMHM BEIIECTB, JIEJKAIUE B OCHOBE YIPABJIEHHUS CBOWCTBAMU;

- BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUUYECKHX PACUETHBIX METOJIOB U
00JacTH UX MPUMEHUMOCTH.

Ymemo:

[IpuMeHATh KBAaHTOBO-XMMUYECKHE TMOAXOABI U METOIBI ISl pacdyeTa, WHTEPHpETalud U
MpEeCKa3aHusl CTPOEHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U MTOJIMMEPOB.

Bnaoems.:

DNIEeMEHTApHBIMU HaBbIKAMHM NPUMEHEHHSI KBAHTOBO-XMMHYECKUX MOIXOJ0B U METOJIOB U
MHTEPOpPETAMK  pe3yJbTaTOB MPH PELICHWHM MPAKTUYECKHMX TEXHOJOIMYECKUX 3a7Jad U
CTaHJAPTHHIMU KBaHTOBO-XMMUYECKUMH KOMIBIOTEPHBIMU ITPOrpaMMaMHu.

3. Kpartkoe cogep:xanue TUCUMILTHHBI
Brenenue. [Ipeqmer kBaHTOBOM XUMUHU. POJIb KBAHTOBOW XMMHUHU B OMMMCAHUHM XUMUYECKUX SIBJICHUM
Y IIpoLeccoB. B3anMOCBA3b KIIACCHYECKON M KBAHTOBOW MOJEIEN MOJIEKYI.

MoayJasb 1. O0mye npuHIUITEI KBAHTOBON XMMHUH
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OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MEXaHMKU. BapualMOHHBIM METOJ HaXO0XKICHUs
BOJIHOBBIX (pyHKUuH. [Ipnbnmkenne He3aBUCUMBIX YacTULl. MeTo/1 caMOCOTIacOBaHHOIO MOJIS IS
aToMmoB. [Ipubnmxenne HeHTPaIbHOro MoMIst. ATOMHbBIC OPOUTAIHN U UX XapaKTEPUCTUKH.

O/HO3TIEKTPOHHBIE U MHOTO3JICKTPOHHBIE BOJIHOBBIE ()YHKIIMM M METOIBI MX pacyera.

AHTHCHUMMETPUYHOCTD DJIEKTPOHHOH BOJNHOBOHM (pyHKIMH. CriuH-opOuTanu. JleTepMuHaHT
Creiitepa. Benenue B metoasl Xaptpu-®oka u Kona-11lsma, xumudeckass TpakTOBKa pe3yJbTaTOB.
DJeKTpOHHBIE KOH(PUTYpalMi aTOMOB € TOUYKH 3PEHUS] KBAHTOBOW XMMUHU.

Monyab 2. MeToabl KBAHTOBOM XUMUU

[Ipubmmwkenne  bopra-Onmenreiimepa, amuabaTUYECKUd  TMOTEHIMAT W TOHSATHE
MOJIEKYJISIpHOUM cTpyKTYyphl. Metoasl Xaptpu-®doka u Kona-Illama nnst monexynsl. [Tpubmimkenue
MO JIKAO. DnexktpoHHas koppensuus. Metoa koHpurypaumoHHoro B3aumozeictBus. Teopus
BO3MYILEHUN. Pacder 3Hepruu AucConMany XUMHYECKUX CBS3EH.

Hepapxusa MeTOI0B KBAaHTOBOWM XUMHUU. Hesmmupuueckas KBaHTOBas Xumusd. ba3ucHbie
GYHKIUHM JUIsI HEOMIIMPUUYECKUX pacdyeToB. ATOMHBIE U MOJIEKYJsSIpHbIE Oa3ucHble HaOOpbl. Poib
0a3ucHBIX (YHKIMA B ONMUCAaHWM CBOMCTB Mousiekyn. [lomysmmupudeckne Meronsl. BajentHoe
npuOIMKeHne. m-3reKTpoHHoe mnpubmmkenue. Metox Ilappusepa-Ilomna-TIlappa. Ilpocroit u
pacpeHHbI METOAbI XFOKKEII.

TO4YHOCTH KBAHTOBO-XUMUYECKHUX PACUETOB CBOWCTB MOJIEKYI.

Mopayasb 3. Xumuueckas CBA3b U MEKXMOJIEKYJISIPHbIE B3aUMOJIEHCTBUS

OpOutanbHass KapTUHA XUMHUYECKOM CBsi3U. KOHCTpyKTMBHasT M JeCTpyKTUBHas
uHTepdepeHius opbutaneil. MoneKkyysipHble OpOUTAIM W WX CHUMMETpPUMHAS KiIacCHU(pUKAIIMS.
KoppensnuonHsle auarpaMmbl. DJIEKTPOHHBbIE KOH(QUIypalMM IBYXaTOMHBIX MOJIEKYJ. AHalu3
3acelieHHOCTel opOuTaneit mo Mammukeny. [loHsaTre 0 3apsaax v MOpsaKax CBs3CH.

[IpocTpaHCTBEHHOE pacHpeleeHUe DJIEKTPOHHOM IUIOTHOCTH M XMMHMYECKas CBA3b.
MexMonekysipHble  B3auMojaencTBus. JlepopManmonHas 37eKTpoHHas IIOTHOCTh. Cuibl B
MOJIEKYJIAX.
3axnroueHre. KBaHTOBasi XUMHUS KaK MHCTPYMEHT IIPOrHO3a B XMMUH.

4. O0bem y4eOHOH TUCHUIIMHBI

O6bem
Bujbi yueonoii padorsi B 3auetnbix | B akagem.
eIMHULIAX gacax
O0mas Tpy10eMKOCTb JHCHUILINHBI 110 Y4e0HOMY IVIaHY 3,0 108
AyIMTOPHBIE 3aHSTHS 0,22 8
Jlexmum (Jlek) 0,11 4
Jlabopartopubie pabots (JIad) - -
[Ipaktuueckue 3ausarus (113) 0,11 4
CamocrositesbHas padora (CP): 2,67 96
Buj koHTpoOJSA: 3a4eT ¢ OLleHKOM 0,11 4
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AHHOTanuUs padoyeil NPOrpaMmbl JUCHUNIHHBI
«Xumus monomepon» (b1.B./1B.10.2)

1. Heap AUCHMIUIMHBI — TIOJYYCHHE MPEACTABICHUS O BEIIECTBAX M O CHOCO0AaX WX
MOJIyYEHUSs, HA OCHOBE KOTOPBIX MOJYYatOT OCHOBHBIE KJIACCHI TIOJIMUMEPOB, @ UMEHHO:

— MHHIMATOPaX paJuKaIbHON U MOHHOW MOJIMMEpPU3ALINH;

— UHUIIMATOPAaX MOHHO-KOOPIUHAIIMOHHOM TOJIMMEPHU3AINH, B YACTHOCTH IIMPKOHOIICHOBBIX;

— BUHWJIOBBIX MOHOMeEpax (osiepuHax, akpuiaTax, TMeHax u JIp.);

— MOHOMEPAXx, MOJUMEPHU3YIOIHUXCS C PACKPBITUEM ITHKJIA;

— MOHOMEpax, OOpa3yIIMX TMOJHUMEPHl B pe3yJbTaTe pPEaKIUd IMOJTUIPUCOCTUHCHUS
(mTMU30IIMaHATBI, STIOKCH/IBI);

— MOHOMeEpax, 00pa3yIoIUX MOJUMEPHI M0 PEAKIUN MOJUKOHACHCAUU (TUEHBI, (PEHOIDI,
JTUKapOOHOBBIC KUCIOTHI U UX (XJIOP)aHTHIIPHUIBI U IP.).

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JOJIZKEH:

Obradams CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBIO TIJIAHUPOBATh W MPOBOJAUTH (PU3MUECKHE UM XUMHUYECKHUE SKCTIICPUMEHTHI,
MIPOBOJIUTHE 00pabOTKY WX pe3yJbTaTOB W OIEHWBATh TMOTPEIIHOCTH, BBIABUTATh THIOTE3BI H
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MATeMAaTUYECKOTO aHallu3a H
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO ucciaenoBanus (ITK-16).

3namo:

-  XMMHYECKHE OCHOBBI TMONlyuYeHHUs Hauboliee paclpOCTpPaHEHHBIX HWHHUIIMATOPOB
MOJIMMEPHU3AIUN ¥ HHULIUUPYIOIIUX CUCTEM;

- XMMH3M TIPOIIECCOB MOYYSHHSI MOHOMEPOB, 00Pa3yIOIINX MOJIUMEPHI B PE3YJIbTATE HETHBIX
MIPOIIECCOB;

- CHHTETUYECKHE aCTCKTHI MOJYYCHHsI MOHOMEPOB, OOpa3yroIIMX IMOJUMEPHI B pE3yibTaTe
CTYTIEHUYATHIX MTPOIECCOB.

Ymemn:

- BBIOMpATh WCXOJHBIE PEAreHTHI, PACTBOPUTEINH, KaTAIN3ATOPBI, (PU3NUECKUE YCIIOBUS IS
MOJTyYEHHUsI TOTO UM MHOT'O MOHOMEDA;

- OMpEeAeNsATh KPUTEPUHU, BIUSIONIME HA BBIXOJ BEIIECTBA, PaBHOBECHE (I PAaBHOBECHBIX
peakuuit), TeToBoi 3P GeKT peakiuii Ha KaxI0M dTare MoJTy4YeHUs OTACIBHO B3SITOTO MPEACTaBUTEIS
MOHOMEPOB;

- BBIOMpATH CIOCO0 OYUCTKH TOTO WJIM MHOTO MOHOMEpa B 3aBUCHMOCTH OT €T0 arperaTHOTro
COCTOSTHUSI, HCTIOJTH30BAHUS PA3TUYHBIX KOMIIOHEHTOB PEAKITUH M CITOCO0a €T0 MOTyYCHHS.

Braoemy:

- HaBBIKAMH TIOCTPOEHUS JOTMYECKUX CXEM, TIO3BOJISIONINX HAanOoee MPOCTHIM U IOCTYITHBIM
CIOCOOOM TOTYYUTh HEOOXOIUMBI MOHOMED;

- HaBBIKAMH TPOTHO3MPOBAHUS CHHTE3a XMMUYECKUX COCAMHEHHI ONMUpasCh HA MEXaHU3M
BO3MOXKHOTO MIX TIPOTEKAHUS, TCOPHIO PE30HAHCA, a TAKXKE YIUTHIBAsI BHEIIHUE ¥ BHYTPEHHHE (DAKTOPHI;

- HaBBIKAMU TPOBEJCHUS XUMUYCCKUX MAHUIYJISIUN IJIs CHHTE3a MOHOMEPOB C YYETOM
MOCTaBJICHHBIX TIEPE]T HUM yCIIOBHM.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

CuHTe3 HHHMIMATOPOB pPAAMKAIBHON TonuMepH3aluu — Tmnepekuch Oenzomna, JIAK;
WHUIIMATOPBl HOHHOW MOTMMEpPU3ali — KATUOHHOTO ¥ aHMOHHOTO THUIA; CHHTE3 METaNIOIIEHOBBIX
WHUIIMATOPOB HA OCHOBE WMHJEHA U (IyOpeHa; CXEMbI MOJy4YeHHUs ITHIEHA B Jaboparopuu M Ha

170



IMPONU3BOACTBE; CHHTC3 d)I/Imepa-Tponma; CIT0COOBI MOJIYUYCHHUA  IOJUBUHHUIIXJIOpUAA U

TeTpadTOpITUIICHA; aKpuiIaThl — METWI(MET)akpuiaT, (MEeT)aKpUJIOHUTPHI, (MET)aKpUIaMu
MOSTANHBIA CHHTE3; OJHOBPEMEHHOE MOJYYCHHE CTHPOJa U MPONHJICHOKCHIA; £-KalpojakTam —
CeKCTETHasl MeperpynnupoBka bexmaHna; M30mpeH BapHAaTHUBHBIA CHHTE3; IMOJydyeHHE (eHona U
alleToOHa B pE3yJbTaTe CEKCTETHOW MEpEerpyNImUpOBKU IO KYyMOJBHOMY CIIOCOOY; KOHJIEHCAIHs
deHoma wu ameroHa ¢ oOpa3oBaHWEM AH(DEHWIONIPONAHA; TMPOMBIIICHHOE TOJTyYCHUE
SNUXJIOPTUAPUHA — XUMHUYECKHE AacleKTbl; CHHTE3 apoMaTHYecKMX U  alu(paTHYECKuX
JUU30LMAHATOB; TIOJIy4YE€HUE OHTUJICHIVIMKOJIA C HCIOJIb30BAHUEM PA3JIMYHBIX KaTalu3aTOPOB;
dTaneBble KUCIOTHI M WX (XJIOp)aHTHUAPHUIIBI; TIOJYYCHHE apOMATHYECKUX M alu(aTHuecKux
JMaMHUHOB; MTO3TAIHBIN CUHTE3 KapOaMuI-MeJIaMHH.
4. O0beM yueOHOH TUCIHIJIMHBI

O6bem
Buabr yueOHoii paboTbi B 3auernnix | B akanmem.
eIMHHIIAX qacax
OO01asi TPY/10eMKOCTh JHCHMIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHSITHS 0,22 8
Jlexuu (Jlek) 0,11 4
JlaGopatopusie padotsl (J1ab) - -
[TpaxTnueckue 3anstus (113) 0,11 4
CamocrosiTebHas padora (CP): 2,67 96
Bua koHTpOJIA: 3aUeT ¢ OLeHKOM 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«Cunre3 u uccijaenopanue noaumepon» (b1.B.JIB.11.1)

1. Heab AUCHUILTAHBI — HOPMUPOBaHKE TPOPECCUOHATHFHBIX KOMITIETEHITUH U TIOJITOTOBKA K
MOCTICAYIONIEM BBHIMOTHEHUIO HAYYHO-UCCIIEIOBATEIBCKON pabOThl TMOCPEICTBOM BBITOIHEHUS
HAy4YHOT'O TMPOEKTa MO 3/IaHUIO TMpernojaBaTessl B 00JIACTH CHHTE3a U UCCIEAOBAHUS MOHOMEPOB,
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN U TIOTYyUYECHHSI IIOJTUMEPHBIX MAaTEPHAJIOB Ha UX OCHOBE.

2. B pe3ysbTaTe M3ydyeHus AUCHUIUINHBI 00yYalOUIUiics M0 MporpaMMe dakajaBpHaTa
TOJIKEH:
Obnadoamse CleqyONIUMA KOMIIETSHITHSIMHE:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTH 00pabOTKY HMX pE3yJbTaTOB M OLEHUBATh MOrPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHallu3a H
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U IKCIIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTBIO HCIIOJb30BATh 3HAHHWE CBOWCTB XMMHYECKUX 3JIEMEHTOB, COCAMHEHUM

=

MaTepualioB Ha UX OCHOBE JJIS peleHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHUUYECKYI0 HH(OPMAIMIO, OTEUECTBEHHBIH U
3apyOeXKHBIi OIBIT 10 Tematuke uccienoanus (I1K-20).

3namo:

- TEOPETUYECKUE OCHOBBI OMYyUEHHUS U MPUMEHEHNE HOBBIX MOJUMEPHBIX MaTEPHAIIOB;

- 0COOCHHOCTH IKCIIEPUMEHTAILHBIX METO/IUK B 00JIACTH CHHTE3a TIOJTUMEPOB U OJTUTOMEPOB;
- METO/bI U TIOJIXO/IbI 10 OILIEHKE CBOMCTB U XapaKTEPUCTUK HOBBIX MOJUMEPHBIX MaTEPHUAJIOB.
Ymemo:

- aJ]anTUPOBATh METOJUKY IKCIIEPUMEHTA C YIETOM UMEIOIIErOCsl 000PyA0BaHMSI,

- paboTaTh Ha COBPEMEHHBIX MNPHOOpaX M YCTAHOBKAX, OPTaHU30BBIBATH IPOBEIACHUE
AKCIEPUMEHTOB M UCTIBITAHHUM, TIPOBOAMTH UX 00pa0OTKY M aHAJTU3UPOBATh PE3YJIbTATHI,

- TPUMEHSATh TEOPETHYECKHE 3HAHMS, MOJYYCHHBIC MPU W3YYCHHH €CTeCTBEHHO-HAYYHBIX
JTUCITUTIIAH JIJIs1 MHTEPIPETALUN YKCIIEPUMEHTATbHBIX TAHHBIX.

Brnaoemn:

- HaBbIKAMU OOpalleHUs C HAyYHOH M TEXHUUYECKOW JHUTepaTypol M BbICTpauBaHUE
JIOTMYECKUX B3aUMOCBS3€H MEXy Pa3InUHbIMU JIUTEPATYPHBIMU HCTOUHUKAMH;

- HaBbIKaMH NIOCTPOEHHUS PUYMHHO-CIICICTBEHHBIX CBA3EH MEXy IKCIEPUMEHTAIbHBIMU U
TEOPETUYECKUMH JaHHBIMU.

3. KpaTkoe coep:kaHue AMCHUIINHBI:

B mnpomecce oCBOEHHS IUCHMIUIMHBI OOYYAarOIIMHCS C TIOMOULIBIO IPEIoIaBaTels
BOCIIPOU3BOANT W/MIIM pa3pabaTbiBacT HOBbIE METOAMKH CHHTE3a OJIMTOMEPOB MIIM MOJUMEPOB, UX
BBIJICJICHUS] U3 PEAKIIMOHHOM CMECH U O4MUCTKHU. IIpuMeHeHne (pu3MKo-XUMHUYECKUX, B TOM YHCIIE
UHCTPYMEHTAJIbHBIX, METOAOB MCCIEIOBaHMUA JJI YCTAaHOBJEHHUS XHMHUYECKOH CTPYKTYpHI,
MOJIEKYJIIPHO-MACCOBBIX ~XapaKTEPUCTHK MpOAyKTa peakuuu. VHTepnperanus pe3ysbTaToB
JKCIEepUMEHTa U 0(OpMIIEHUE OTUeTa 00 UCCIIETOBAaHHH.
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4. O0bem yueOHOH TUCIHIJIMHBI

O6beM
Buabt ye0Holi padoTsi B 3avernpix | B akagem.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4e0HOMY IVIaHY 3,0 108
AyIMTOpHBIC 3AHATHS . 0,44 16
Jlexmum (Jlek) - -
Jlabopartopubie pabots (JIad) 0,44 16
[Ipaktuueckue 3ausarus (113) - -
CamocrositesbHas padora (CP): 2,44 88
Buja konTpoJsi: 3auer 0,11 4
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«HUccnenoBanue nepepadborku noiumepon» (b1.B.JIB.11.2)
1. leab TMCHUNIMHBI — PA3BUTHE Y CTYJICHTOB OakaiaBpuaTa MPAKTUYSCKUX HABBIKOB I10
MIPOBEJICHUIO MCCIICIOBAHUI MTOJIMMEPOB Ha Pa3IMYHBIX CTAIUSAX Mpoliecca nepepaboTKu.
2. B pe3yabTare M3y4eHHus JUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JOJIZKEH:
Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3UUECKHE M XUMHUECKUE SKCIIEPUMEHTHI,
OPOBOIUTH 00pabOTKy HMX pE3yJbTaTOB W OLEHHBATh MOTPEUIHOCTH, BBIABUTATh TUIOTE3bI U
yCTaHABJIMBATh TPAHMULBI UX TPUMEHEHHUS, MPUMEHATH METOAbl MAaTeMaTHYECKOro aHalu3a M
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U IKCTIIepruMeHTanbHoro uccienoBanus (I1K-16);

- TOTOBHOCTBIO HCIOJb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX AJIEMEHTOB, COCIUHEHMM

=

MaTepHaiOB Ha KX OCHOBE IS pelIeHus 3aaa4 npodeccruonanshoi aesrenpaoctr (ITK-18);

- TOTOBHOCTBIO H3y4YaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAIMIO, OTCUYSCTBCHHBIH U
3apyOeXKHBIi OIBIT M0 Tematuke uccnenoanus (ITK-20).

3uams.

- OCHOBHBIE TIOHSTHSI U OIIPEICIICHUS, OTHOCSIIUECS K U3y4aeMOM JUCLIUIUINHE;

- (hbakTopBl, BIMAIOUIME Ha MpOIecC MepepadOTKM M TOJIydeHHE H3AeIuid Tpedyemoro
Ka4yecTBa;

- TEOPETUYECKHE OCHOBBI M BO3MOXXHOCTH METOOB, MCIOJB3yEMBbIX IPU HCCIECIOBAHUU
HOJIMMEPOB;

- mprOOpBI U 00OPYOBaHUE, IPUMEHSEMBIE /ISl TIPOBEICHHS UCCIICIOBAaHUI MTOJMMEPOB B
npoiiecce nepepadoTKu.

Ymemn:

- 000CHOBaHHO BbIOMpaTh HambOoJee SPGEKTHUBHBIM METOJ WIW KOMIUIEKC METOJIOB
UCCIICIOBAHMS MTepepabOTKH MOJTMMEPOB;

- aHAJM3MPOBATH PE3YJIbTATHI UCCIICOBAHUI TOJIMMEPOB, TIOJIYYCHHBIC C UCTIOIH30BAHUEM
paccMaTpUBaeMbIX B Kypce METOJIOB.

Braoemy:

- uH(pOpMAIIUEH O CYIIECCTBYIOUIMX METOJaX HCCIICJIOBAHUS W UCIBITAHUU IOJMMEPOB U
IPUMEHSIEMOM IIPU 3TOM 000pY/I0BaHUM;

- crocobaMu MHTEPIIPETAMH U 00paOOTKHU MOITYYEHHBIX PE3yIbTaTOB;

- IpHeMaMH IOWCKa WHPOpPMAMKM O METOJaX W METOAMKAX, a TaKKe pe3ysibTarax
UCCIICIOBAHMS TTOJIMMEPOB C WCIOJIB30BAHUEM PA3IMYHBIX METOJOB B ceTH VHTEpHET W Apyrux

pecypcax.
3. KpaTkoe conep:kaHue TUCHUILINHBI:

Paszgea 1. UccienoBanue nepepadoTku TEPMOILIACTOB

1.1 IloaroroBka K BBINOJHEHUIO Ja0opaTOpHbIX pador. U3rorom.iienne o0pas3unoB
TePMOILIACTOB /LISl POBeeHUs MCCIe0BaAHMIT

Beenenne. MHCTpyKkTax Mo TexHHKe Oe3omacHocTH. Ompoc 0OyYaroIMUXCs MO MpaBUIaM
MOBEJCHUSI B JabOpaTOpud W TEXHHKE O€30MacHOCTH. 3aloJIHEHHE JKypHajla 10 TEXHUKE
6e3omacHocTH. OCHOBHBIE TPEOOBaHUS K BEICHUIO J1a00paTOPHOTO Ky pHaJIa, MOArOTOBKE U 3aIIUTE
1abopaTopHBIX PadoT.

JlaGopaTopuas padora Ne 1.
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HCHB pa6OTLII O3HAKOMJIEHHE CO cIocobamu MOJIYyUCHU A o6pa3u013 TCPMOIIACTOB,
IMOJIy4YCHHC 06pa3u0B TEPMOINIACTOB METOAOM JIUThA IO JABJIICHUCM.

OOBEKTHI: TPaHyIMPOBAHHBIN MU MIOPOIIKOOOPA3HbIM TEPMOILIACT.

O6opynoBaHue: JTUThEBas MallMHA C JUTHEBOH (opMoil s TodydeHHs 0OpasioB B
COOTBETCTBUU C pazmepamu, ycranoBieHHbIMU [TOCT 21341-2014.

CymHocTs paboOThl COCTOMT B O3HAKOMJICHMH CO CHOCOOaMHU MONy4YeHHs OOpaslioB
tepmoruiactoB B coorBerctBuu ¢ 'OCT 33693-2015 u 'OCT 12019-66 u momydeHun oOpasion
TEPMOILIACTOB METO/IOM JIUThs 1MoA AaBieHueM. [Ipu mpoBeaeHnu nanHOW paboThl oOydarouiuecs
UCTIONIB3YIOT 3HAHUS U HABBIKH, OJYUYCHHbIE TIPU BHITIOJHEHUH J1a00paTOPHOTO MPAaKTUKyMa B Kypce
«TexHonorust 1 000pyI0OBaHKE MPOLIECCOB MEPEPabOTKH MOTUMEPOBY.

1.2. Onpenesnenne TeNJI0OCTONKOCTH TepMOILIacTOB 1o MapTteHcy

JlaGopaTopuas padora Ne 2.

Lenp paboTel: ompeneraeHue TEIUIOCTOUKOCTH 1o MapTeHcy oOpasloB, MOJYYEHHBIX MpPU
BBINOJIHEHUH JabopaTtopHoil paboTel Ne 1.

OOBexThI: 00paslbl TepMoILIacTa, ¢ pasmepamu, coorserctByrommu 'OCT 21341-2014,
HOJTyYEeHHbIE IIPU BBINOJIHEHUH Ja0opaTopHOil padoTsr Ne 1.

Ob6opynoBaHue: nedb s U3MEPEHHS TEINIOCTOMKOCTH, TEPMOMETPHI.

CymHocTh pabOTBl COCTOMT B ONPEICICHUU TEIUIOCTOMKOCTH TEPMOIUIACTa, CPaBHEHHUU
MOJTyYEHHBIX 3HAYEHUH CO CIPABOYHBIMHU JTaHHBIMM U YCTaHOBJIEHUH MAaKCHUMAaJIbHO JOITYCTHUMOM
TEMIEPATYPbI KCIUTyaTalluH W31, U3TOTOBJICHHBIX U3 UCCIEAYEMOTO MOJIUMEpa.

1.2. Onpenesienne n1e)opMANHMOHHO-TIPOYHOCTHBIX M AJAre3HOHHBIX CBOWCTB 00pa3LoB
TePMOILJIACTOB

JlaboparopHas pabota Ne 4.

enr paboThl: M3ydeHUE BIMSHUA TUTACTU(UKANMH Ha Je(OPMAMOHHO-TIPOYHOCTHBIC H
aJre3MOHHBIE CBOICTBA MOJIMMEPOB.

OOBeKTHI: TepMOIUTACT (TTOTMBUHIIAIICTATHAS] TUCTICPCHS ), TUTACTU(PUKATOP.

O6opyaoBaHHe: CTEKISIHHBIE CTaKaHbl, OIOpeTKa, MeIIajKa, IUIEHKAa aHTHUaIre3hOHHAas,
JeepUH, CYNIWIBHBIN ImKad, pa3pblBHAS MallWHA JJIs WCHBITAHUS IDICHOYHBIX MAaTEPHUAJIOB,
YHUBEpCaabHas UCIIBITATEIbHAS MaIlIHA.

PaboTa cocTouT U3 ABYX 3TAIOB:

1. IlpuroToByieHre TIACTU(PUITUPOBAHHON MOJUBUHWIIANIETATHON JUCTIEPCHH C PA3TUIHBIM
coJlep’KaHHEeM IUIacTU(UKATOpa M M3TOTOBJICHHE IJICHOK M3 MCXOAHOW M IIacTU(QHUIMPOBAHHON
MOJIMBUHWIAIIETATHOM JUCIEPCUU IyTEeM HaHECEHUS Ha AaHTHAJIre3MOHHYIO TIOJUIOKKY C
MOCJIEYIONIEH CYIIKOW B cymmibHOM mkady npu Temmneparype 105 °C. IlpoBoasT pacTsokeHue
MOJyYEHHBIX IUICHOK Ha pa3pbiBHOM MamuHe. [0 mogyuyeHHBIM SKCIEPUMEHTAIbHBIM JaHHBIM
CTPOSITCS. JUHAMOMETPHYECKHE KpPHUBBIE W PACCUUTHIBAIOTCS TMPOYHOCTHU M OTHOCHUTEIbHBIC
YAJTUHEHUS IPU PACTSIKEHUH U Pa3pbhIBe.

2. Tlomyyenue oOpa3loOB Uisl OMpeNeieHHs] aAre3MOHHONW MPOYHOCTH IYTEM HAHECEHHsS
UCXOAHOW W TMIACTU(PUIMPOBAHHBIX TMOJMBUHUIALECTATHBIX JUCIIEPCHM HA MpeABapUTEIHHO
BBIPE3aHHBIC MOJIOCKH JIeIEpUHA, CKJICMBAaHUH U3 MOMAPHO BHAXJIECT, BBICPKKE B TeUeHUE 2 4 0e3
rpy3a u | 4 mox rpy3om, cozaarouium gasienue 0,001 MIla. [TonydenHbie 00pa3iibl HCIBITHIBAIOT HA
paCTsDKEHUE U PACCUMTHIBAIOT aIT€3MOHHYIO MIPOYHOCTD MPU C/BUTE.
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B pesynbTare npoBeneHHBIX UCCIEIOBAHMI IeTaeTCs BBIBOJ O BIUSHUU MIaCTHU()HUKAIIMN Ha
BEJIMUKHY J1e(hOpMallMOHHO-TIPOYHOCTHBIC U aIF€3MOHHBIE CBOMCTBA MOJMBUHUJIAIIETATA.
1.3. Bausinue HANIOJIHEHHS HA NePepadaThIBA€eMOCTh TEPMOILJIACTOB

JlaGopaTtopHnast pabota No 3.

Ienp paboOTHI: W3ydYeHWE BIMSIHHS HAIOJHHUTEICH HA IMOKa3aTelh TEKYUYECTH pacIlIaBOB
TEPMOTLIACTOB.

OOBEKTHI: TEPMOILIACT - HC HaIOJIHEHHEIHN U C Pa3IMIHBIM COACPIKAHUCM HAITOJITHUTCIIA.

Ob6opynosanue: npudop UMPT-M, Becsl, cekyHaoMep, TPUCTIOCOOJICHHE IJIsT Cpe3a CTPEHT
nojmMepa.

CymHocTh paboThl COCTOMT B ONpENEICHUH TOKa3aTess TEeKy4ecTH paciiiaBa oOpasiioB
TEepPMOIUIacTa C Pa3UYHON CTEMEHBIO HAMIOJHEHUS MPHU 3aJaHHBIX TEMIEpaTypax M Harpy3kax H
BbIIaye 3aKIIOYEHUS O BIMSHUM HAIlOJIHEHUS Ha TMepepadaThiBaeMOCTh IOJHMEpa, BhIOOpe
3 PEKTUBHOTO METO/1a TePepabOTKU HAMTOJIHEHHOTO TEPMOILIACTA B U3/ICIHS.

[IpoBenenue ycTHOro onpoca no Temam paszena 1.

Pazgea 2. UccienoBanue nepepadoTKky peakTonjiacToB

2.1. [IpurorosjieHHe 00pa3LOB PEAKTOIIACTOB JISl HCCJIeI0BAHUI

JlaboparopHas pabora Ne 5

[lear pab®oOTHI: TOATOTOBKA OOpAa3lOB PEAKTOIUIACTOB JUISI TPOBEICHHS HWCIBITAHUNA W
WCCIICIOBAHMIA TIPU BBITTOJIHEHUH J1a00paTOpHBIX paboT Ne 6 1 7.

OOBEKTHI: PEaKIMOHHOCIIOCOOHBIC OJUTOMEPHI, KAay4yKH, OTBEPIAHUTEIH, CIIOCOOHBIC
OTBEP)KIAaTh TEPMOPEAKTHBHBIC OJIMTOMEpPhl TPHU HOPMAJBHBIX YCJIOBUSAX U TIOBBIIICHHBIX
TEMIIepaTypax.

O6opyaoBaHue: CymUIbHBIN mKad, GOPMBI IS IOTYyUIESHHs 00Pa3IoB.

CymHOCTh pabOThl COCTOUT B MPUTOTOBICHUHU KOMITO3UIUH, COCTOSALIUX U3 PEAKLIMOHHOTO
OJIUTOMEpa U OTBEPIUTENs, M MOJy4YeHHH OOpaslloB PEaKTOIUIACTOB, COJEPXKALIUX Pa3INYHOE
Koau4ecTBO oTBepauTens. OOpas3pl MOJy4arOT METOJAOM CBOOOJHOW 3aJIMBKA B (POPMBI C
MOCNEeAYIOEeH BBIACPKKON IMPH HOPMAaJbHBIX YCIOBUSAX WM B CYIIWIBHOM IIKady (Bpems
BBIIEPKKHU YKa3bIBaeTCS MPENOJaBaTelIEM).

2.2. M3yyeHue BJIMSIHMS COCTaBA W YCJOBHi OTBep:KAeHUS] HA CTeNeHb Ha0yXaHus
3J1aCTOMEpPOB

JlabopatopHas paboTa Ne 6

Lenp pa®oThl: M3yueHUe BIUSHUS COACPKAHUS OTBEPIAUTEINS M YCIOBHI OTBEpXACHUS Ha
CTeTNeHb Ha0yXaHUsl OTBEP)KJICHHBIX Kay4yKOB.

OOBekTh: 00paslpl, TMOJy4YEeHHBIE MPH MPOBEACHUU JabopaTopHOil paboTel No 5,
PacTBOPUTEIIH.

Ob6opynoBanue: npudop Jlorankuna, pe3uHOBas TpylIa, BECHI.

CymHocTh paboTBl COCTOUT B OINPENIEICHUH KUHETUKU HaOyXaHHs 00paslloB, COAEPIKAIINX
pa3IMyHOEe KOJMYECTBO OTBEPIUTENS U OTBEP)KICHHBIX TP HOPMAJIbHBIX YCIOBUSAX U MOBBIIICHHOM
TEMIIepaType.

Ha npubope JloraakuHa moiydaloT JaHHbIE 00 O0BbEeMe pacTBOPUTENS, MOTJIOMAEMOTO
o0pa3maMu ¢ TEYEHHEM BpEMEHH. 3Has IUIOTHOCTh PACTBOPUTENS, ONPEACTSIOT Maccy
MIOTJIOIIEHHOTO PACTBOPHUTENS U PACCYUTHIBAIOT CTETIEHb HaOyXxaHus. CTPOSAT 3aBUCHMOCTh CTETICHH
HaOyXxaHUs OT BpeMeHH. Ha OocHOBe aHanmm3a TONYYEHHBIX PE3yJIbTAaTOB JENAIOTCS BBIBOJABI O
BIIMSTHAY COZICP)KaHUSI OTBEPIUTENSI U YCIIOBUN OTBEPIKICHHUS HA CTETICHb HA0yXaHHS KaydyKOB.

2.3. U3yueHne BJIMSHUSA COCTABA HA CBOICTBA OTBEPAKAEHHBIX KOMIIO3UIIUIA

JlaGoparopHas pabota Ne 7.
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Ienp paboThl: M3y4yeHHME BIMSHUS COCTaBa OTBEPXKACHHBIX KOMIO3MLMH Ha HX
ne(pOpMaLMOHHO-ITPOYHOCTHBIE CBOWCTBA U yIapPHYIO BSI3KOCTb.

OOBeKThI: 00pa3ibl, MOJYYSHHbIE TP IPOBEACHUH J1abopaTOpHOM paboTs! Ne 5.

OO6opynoBaHue: MalIMHA JJIS UCIBITAHUS Ha PacTsDKEHHE, YHUBEpCalbHasl MCIBITATeNIbHAs
MamnHa, «Konép» st onpenenenns yaapHOU BI3KOCTH.

CymHocTh paboThl COCTOUT B ONPENIEICHUN Ha UCIBITATEIbHOM 000PYAOBAaHUH IMPOYHOCTH
IpU PaCTSHKEHUU W WU3THOe W yIapHOM BA3KOCTH OOpa3LOB, COAEPIKAIIMX PA3TUYHOE KOJIHMUYECTBO
oTBepaurens. 11o pesysbrataM UCHBITAHUNA PACCUMTBHIBAIOTCS OMpEAeIsiEMble CBOMCTBA. Jlenaercs
3aKJIIOYCHUE O BJIMSHUM COCTaBa Ha JAe(opMarOHHO-TPOYHOCTHBIE CBOMCTBA U CIIOCOOHOCTH
OTBEPAECHHBIX KOMIIO3UIMI CONPOTUBIIATHCS YAAPHBIM BO3IEHCTBUSM.

2.4. Bansinue ycJa0BUil nepepadoTKH HA TEXHOJOTHYeCKHe CBOCTBA PEaKTOILIACTOB

JlaGoparopHas paboTa Ne 8.

Lenp paboTel: ompenereHWE BSI3KOCTH, HWHIYKIMOHHOTO TIEpHOJAa W  BPEMEHHU
KU3HECIIOCOOHOCTU KOMIO3UIIMNA, OTBEPKIAEMBIX IIPU PA3IMUHbBIX TEMIEPATYPHBIX YCIOBHUIX

OOBEKTHI: PEaKIIMOHHOCTIOCOOHBIE OJIMTOMEPHI, OTBEPAUTEIH.

Ob6opynoBanue: BUCKO3UMETp «PeoTecT», BeChl, CTaKaHbl CTEKJIIHHBIE JJIs1 IPUTOTOBIICHUS
KOMIIO3ULINH.

CymHocTs paboThl COCTOUT B IPUTOTOBICHUH KOMIIO3ULIMHM M W3YYEHHU JAMHAMHUKHU
WU3MEHEHUSI €€ BSI3KOCTH IIPU TPEX PAa3IMYHBIX TEMIIEPaTypax; ONPEACICHUU IO IOIYyYEHHBIM
KPUBBIM  3aBHCHUMOCTM BSI3KOCTM OT BpPEMEHHM HMHAYKIHOHHOIO IIEPHOAA U  BpPEMEHHU
AKHU3HECTIOCOOHOCTH KOMITO3MIIMH, a TaKXe pacyeTe SHEPrUu aKTUBALMM BSI3KOIO TEUEHHUs IO
JTAHHBIM, MOJYYEHHBIM U3 rpaduka 3aBUCUMOCTH BSI3KOCTH OT oOpaTHOW Temmepartypsl. [lenaercs
3aKJIIOYEHHUE O BIMSHUU TEMIIEpaTypHBIX YCIOBHUI MmepepaboTKH Ha TEXHOJOTMUECKUE CBOMCTBA U
SHEPruy aKTUBALUH BS3KOIO TEYEHHS PEaKTOILIACTUYHBIX IIOJUMEPOB.

Y cTHBIN ONpoc 1o TeMaM paszena 2.

4. O0beM yuyeOHOH THCHHIIINHBI

Ob6Bvem
Bunpt yebnoii paborst B 3auernrix | B akanmem.
eIIMHHIIAX Jacax
OO01asi TPY10€MKOCTh JHCHMIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIUTOpPHBIE 3aHATHS: 0,44 16

Jlexuuu (JIek) - -
JlaGopatopusie padotsl (JIab) 0,44 16
[TpaxTrueckue 3anatus (I13) - -

CamocrostensHas padora (CP): 2,44 88

Bua koHTpoOJIA: 3auer 0,11 4
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIHHBI
«HUccnenoBanue JakokpacouHbix matepuajon» (b1.B.J1B.11.3)

1. Heap IMCUMIJMHBI — O3HAKOMIICHUS OakadaBpOB C METOJAMU HWCIIBITAHUS W
UCCJIEIOBaHMsI CBOWCTB JaKOKpaco4HbIX MarepuanoB (JIKM) M monuMepHBIX J1aKOKpacOYHBIX
nokpbITuit (JIKII).

2. B pe3yabTare M3y4eHus: JMCUUILIHHBI 00YYAKIIMICA MO MporpaMmMe 0akajnappuara
JOJIZKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUTaTh THUIIOTE3Bl U
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHallu3a H
MO/JICIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX JJIEMEHTOB, COCIMHEHHHA U
MaTepuaJioB Ha UX OCHOBE JJIs pelieHus 3a1a4 npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HW3y4YaTh HAYYHO-TEXHHYECKYI0 HWH(POPMALMIO, OTCUYECTBCHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3namo:

- OCHOBHbIE HOpPMaTHBHBIC IOKYMEHTHI, Kacallluecs MpuOOpOB, METOAOB U METOJIUK
ucnbplTadusa ¥ uccienosanus JIKM u JIKII.

Ymemy:

- MPOBOAUTH HcTbITanus u uccienoBanus JIKM u JIKII.

Braoemy:

- MpUHOMTAaMH pabOThl HA OCHOBHBIX NMPHOOpax Ui UCTIBITAHUS W MCCIIEIOBAaHHUS CBOWMCTB
JIKM wu JIKII.

3. KpaTkoe cofep:kanue AUCUUIIHHBI

HccnenoBanre OCHOBHBIX CBOWCTB »kuakoro JIKM u u3ydeHwe MeTOIbl HCHBITAHHUS:
omnpenenenue Baskoctu mo 'OCT 8420 (MCO 2431),kaxymeiics Bia3koctu 1o bpykdunsay 'OCT
25271-93 ( UCO 2555, CO 2884) , maccoBoit gonu Henetyuux BertectB mo ['OCT 31939-2012 (
NCO 3251:2008), crenenu nepetupa no 'OCT P 52753 (MCO 1524), ykpeiBucroctu o OCT 8784
(CO 2814), pacrekaemocty, cteneHu Boickixanus mo 'OCT 19007-73.

Omnpeneneanst ocHOBHBIX nedekroB JIKIT B coorBerctBum: ¢ ['OCT 9.032. Meromab
OTIpeNIeJICHNS aJIre3uH MOKPBITH 1 aare3uonHor mpounocty JIKII B coorBerctBum ¢ 'OCT 15140-
78 ('OCT 27890-88, 1S02409, ASTM D3359). MeToibI OIpeeIeHUs] TOIIIUHBI JJAKOKPACOUHBIX
nokpeiThii B cootBeTcTBUH ¢ 'OCT P51694-2000 (MCO 2808-97). MeTo bl onpeeicH s TBEPAOCTH
nokpeiTus B cootBercTBun ¢ 'OCT P 54586-2011 (MCO 15184:1998) 'OCT P 52166-2003 (MCO
1522:1998) , TOCT 4765-83, ASTMD2794, 1SO 6272. Metoapl omnpeaeneHust 3IaCTHIHOCTH
nOoKpbITHs IpH u3rude B coorsercTBuu ¢ ['OCT P 52740-2007 (MCO 1519:2002) TOCT P 50500-93
(UCO 6860-84) u 'OCT 6806-73, MUCO 151928. Metoas! onpeneneuus npounoctu JIKII npu ynape
B cootBercTBHK ¢ [TOCT P 53007-2008 ( UCO 6272-1:2002, UCO 6272-2:2002)) u TOCT 4765-73.
Omnpenenenne kopposuoHHocTorkoctr JIKIT mo crammapram 1SO 12944 | 1SO 9227 . CranmapTsl
ASTM-B-117 wu ISO 9227 wucnelTaHus B KaMmepe COJssHOro TyMmaHa. OmnpeneneHue
kopposuornoctoiikoctu JIKIT B coorBerctum 'OCT P 9.905-2007 (MCO 7384:2001). Ucnbitanmuii
Ha cToikocTh B atmochepHbix ycioBusax no ['OCT 6992-68. Ompenenenue HM3HOCOCTOMKOCTH
nokpeiTiii mo 'OCT 20811 meton A, meron b, ASTMD 2486. TpeGoBanus no creneHu Oiecka
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HOKPBITHI 711 pa3uvHbIX paktyp (o 6meckomerpy ®b-2 ). Ipuniumnet onpeneneHus seta JIKIT
no cucreme RAL u NCS(NaturalColorSystem),

Onpenencaue BomoctoiikoctH, conectoiikoctu JIKIT ( ucmbitanus Ha croiikocth JIKIT B
xunkux cpenax) B coorserctBun ¢ [OCT 9.403-80 meton A ('OCT P 51691—2008).

4. O6beM yueOHOi TMCHUITHHBI

O6bem
Bupi yuebnoii padorst B 3auetnpix | B akanmem.
eIMHUIIAX gacax
OO0mas TPy10€eMKOCTb THCIUIIAHBI 10 Y4eOHOMY TIAHY 3,0 108
AyIUTOpPHBIE 3aHATHS: 0,44 16

Jlexuun (JIek) - -
Jlaboparopusie padoTs (J1ad) 0,44 16
[Tpaktnyeckue 3ansatus (113) - -

CamocrositesnsHas padora (CP): 2,44 88

Bua xonTpoJsi: 3auer 0,11 4
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4.5 lIpaktuku (b2)
AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«Y4ueOHas npaktuka» (b2.Y.1)

1. Hesab yuyeOHOI NPaAKTUKHU: [T0JTyYE€HHE CTYACHTAMH OOIINX MPECTaBICHUNA 00 OCHOBHBIX
BUJaX IOJIMMEPOB U TMOJMMEPHBIX KOMIIO3MIIMOHHBIX MAaTEpUajoB Ha UX OCHOBE, 3HAKOMCTBO C
XUMHUYECKON TEXHOJIOTMEW MX MOJY4YeHHs, a TAKKE IOJy4eHHE MEPBUYHBIX MPO(PECCHOHAIBHBIX
YMEHHMIM M HaBBIKOB IIyTEM CaMOCTOSATEIBHOI'O TBOPYECKOI'O BBINOJHEHUS 3a/ay, MOCTaBICHHBIX
MPOTPaMMOM TPAKTUKH.

2. B pe3yabTaTre nNpoxoxaeHHusi y4eOHOW NPAKTHKH o0ydalomuiics MO NporpaMmme
0akaJaBpUATA J0JI/KEH:

Obnadoams crenyromUMA KOMIETEHIIHSIMHE:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKUN MIPOIIECC B COOTBETCTBUHU
C perjJaMeHTOM U HUCMOJIb30BaTh TEXHUUYECKUE CPEACTBA JJs MU3MEPEHHs] OCHOBHBIX MapamMeTpOB
TEXHOJIOTHYECKOTO MPOIECcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO IIPUMEHSTh aHAJTUTUYECKHE U YMCICHHbIE METOABI PEILICHHs TOCTaBIEHHBIX
3a1a4, MCIOJb30BaTh COBPEMEHHbIE HH(OpPMAIMOHHBIE TEXHOJIOTUH, IPOBOAUTH OOpabOTKY
UH(POPMALIMU C UCTIONB30BaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPEIACTB chepbl MpodhecCHOHATBHON
NeSITeIbHOCTH, MCIIONIB30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJOIMM M 0a3bl JaHHBIX B CBOEH
npoeCcCHOHATBHON 007acTH, MAKeThl NMPHUKIATHBIX MPOTpaMM IS pacyeTa TEXHOJOTHYECKUX
napametpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIOJIb30BATh HOPMATHBHBIE JTOKYMEHTHI 110 Ka4eCTBY, CTaHAAPTU3ALUU U
CepTUPUKAIMU TPOLYKTOB M H3JCIUH, IEMEHThl SKOHOMHYECKOTO aHajlu3a B IMPAKTHYECKOU
nesrenapaoctr (ITK-3);

- CHOCOOHOCTBIO NPHUHUMATh KOHKPETHBIE TEXHUUYECKUE pELICHUs Mpu pa3paboTKe
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJOTMH C YYeTOM
9KOJIOTHUECKUX MOCcaenCTBUI ux npumenenus ([1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh IpaBWJIa TEXHUKHM OE30MaCHOCTH, MPOU3BOJICTBEHHOMN
CaHWTapHH, MOKAPHOW 0E30IaCHOCTH U HOPMBI OXPaHbI TPY/a, H3MEPSATh U OLICHUBATH apaMeTPhI
MPOM3BOJICTBEHHOTO MUKPOKIIUMATA, YPOBHS 3aIbUIEHHOCTH W 3ara30BaHHOCTH, IIIyMa, H BUOpAIIHH,
ocBerieHHOCTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJaKUBaTh, HACTpauBaTh M OCYIIECTBIIATH MPOBEPKY OOOpYyJIOBAaHUSA U
nporpammiusix cpeacts (ITK-6);

- CIIOCOOHOCTBIO MPOBEPSATh TEXHUUECKOE COCTOSIHUE, OPraHU30BbIBATh MPOPHIAKTHIECKHE
OCMOTpPBI M TEKYILIHH PEMOHT 00OPYAOBaHUs, TOTOBUTH 00OpYyNOBaHHE K PEMOHTY M INPUHUMATH
obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCILTyaTallii BHOBb BBOAMMOT0 o0opynoBanus (I1K-8);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, MOA0MpaTh 000pyI0BaHuE,
TOTOBHTH 3asBKH Ha MPpHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO TPOBOAMTH AaHAIU3 ChIPbA, MAaTEpPUATIOB M TOTOBOH MpPOIYKIIHH,
OCYIIECTBIIATh OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CIIOCOOHOCTBIO BBISBIIATh U YCTPAHATH OTKJIOHEHUS OT PEXKUMOB PaOOThI TEXHOJIOTHYECKOTO
000pyI0OBaHUs M TapaMeTpoB TexHoornyeckoro npouecca (I1K-11);

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOJAUTH (PU3UYECKHUE M XUMHUECKUE KCIIEPUMEHTHI,
NPOBOIUTH 00pabOTKy WX pE3ylbTaTOB W OLEHUBATH MOTPEUIHOCTH, BBIIBUTATh TUIOTE3bI U
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YCTaHABJIMBATh TI'PAHULBI MX INPUMEHEHMs, NPUMEHATh METOJbl MAaTeMAaTUYECKOIO aHaln3a MU
MOJICIIUPOBaHHUs1, TECOPETUUECKOT0 U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO NPOBOJAUTH CTAHAAPTHBIC U CEPTU(PHUKAIMOHHBIC MCIBITAHUS MaTEpUAOB,
u3zienuil u TexHojoruueckux mnporeccon (IMIK-17);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX AJIEMEHTOB, COCAMHEHUN U
MaTepUaJioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA OCHOBHBIX (U3UYECKUX TEOPUM MAJIs peIleHUs
BO3HHMKAIOIMX (U3NYECKUX 3a7ad, CaMOCTOATENILHOIO NMPHOOpeTeHHs (PU3MUECKUX 3HAHWUH, I
NOHUMaHMsl MPUHIUIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOASIIUX 32 IPEAEIbl
KOMITETEHTHOCTH KOHKpeTHOro HampasieHus (ITK-19);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHHYECKYI0 HMH()OPMALMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3uams:

- OCHOBHBIE BU/IbI TIOJTUMEPOB;

- OCHOBHBIE CIIOCOOBI M TEXHOJIOTMYECKHE MapaMeTphl MPOU3BOJCTBA W/WIN TEpepabOTKH
IIOJIUMEPOB.

Ymemn:

- ONpeAENATh BUJ U Ha3HAUEHHUE MTOJTUMEPOB /WM U3JIENUI Ha NX OCHOBE.

Braoemy:

- KOMIUIEKCOM TEPBOHAYAIBHBIX 3HAHUN M MPEICTaBICHUH 00 OpraHu3aliyi MpOU3BOJICTBA
pa3IMYHBIX TOJTUMEPOB U/WIH UX NEPepadOTKH;

- HaBBIKAMHU M3JI0KEHUS IMOJTYYEHHbIX 3HAHUU B BUJAE OTUETa O MPOXOXKIECHUU MPAKTHUKH,
ONMCAaHUS MCXOJHBIX MaTepHalioB, TEXHOJOTMYECKON CXEMbl IMPOU3BOJICTBA, KOHTPOJIS KauyecTBa
TOTOBOM MPOAYKIIUH.

3. KpaTkoe conep:kanue yueOHON NPaAKTHKH:

VY4yeOHast mpakTHKa IPOBOIUTCA B 4 ceMecTpe B (popMe TEOPEeTUIECKHUX 3aHATHH 1 SKCKYPCHH.

1. O3HakoMJIeHHE C UCTOpPHEN MPOU3BOJACTBA W/WIIN NEpepadOTKU MOIUMEPOB, UCXOAHBIMU
IPOAYKTaMHM JUISl UX MOTYUYEHUS.

[TonnMepHBle MaTepuanbl U UX MECTO B MUCTOPUHU 4YejoBeuecTBa. llepcreKkTuBbI pa3BUTHS
(YHKIIMOHAJIBHBIX MOJIMMEPHBIX MaTEPUAJIOB.

[Tocemienne TeMaTUYECKUX SKCIIO3ULINN MY3€€B U BHICTABOK.

2. [Nocenienune neHCTBYIOMIUX MPEATPUITHH 110 MPOU3BOICTBY WU MEPEepadOTKE MOJTHUMEPOB.

O3HaKOMJICHHE C OCHOBHBIMU TEXHOJOI'MUYECKHMMHM CTAJUSMH U CIOCOOaMM IPOM3BOJICTBA
HOJIMMEPOB, CBOMCTBAMH U3JEJIUN U 001aCTAMU UX IPUMEHEHUSL.

3. O3HakoMJIeHHE C MEPCHEKTUBHBIMM HAayYHBIMU pa3pa0OTKaMu B 00JacTU CO3/aHUS U
IPUMEHEHUS IIOJMMEPHBIX MAaTEpHaOB pa3IM4HOro HasHaueHusa. llocemeHne HaydHBIX
nabopaTopuii Kadeap ¥ 3HAKOMCTBO C OpraHu3anueil paboTsl B UCCIIE0BATENBCKOM Ta00paTOpPHH.

4. IToaroToBKa OT4YETa O MPOXOXKICHUU YUCOHOM MPAKTUKH.

TpeboBanwust, mpeabIBIsEMbIE K HATMCAHHUIO U TIPEACTABICHUIO OTYETA.

KonkpeTHoe conepkaHue yd4eOHOW MPAKTUKH OMPEACISCTCS C YY4ETOM BO3MOXKHOCTEU W
UHTEpECOB Kadeapsl, OpraHU3YIOLEH MPAKTUKY, U IPUHUMAIOILEH OpraHU3alHH.
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4. O0beM yueOHOI NPAKTHKH:

Buabl yueOHol padoTsl

O0BeMm

B 3auetHpix | B akamem.

CANHHUIIax qacax
O0mas TpyA0eMKOCTh JMCHMILIUHBI 0 Y4€0HOMY IUIAHY 3,0 108
CamocrositesbHas padora (CP) 3,0 108

Buja uToroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«Hayuno-ucciaenoBarebckas padora» (b2.H.1)

1. Heas Hay4yHO-MCCJIeAOBATeIbCKO padoThl: (QopMupoBaHHEe NPOPEeCcCCHOHATHHBIX
KOMIIETEHIIMH MTOCPECTBOM IUIAHUPOBAHUS U OCYLIECTBIICHUS IKCIEPUMEHTAIBHON AESITEIbHOCTU
Ha OCHOBAHWMU M3YUYEHHBIX TUCUUIUIMH, B TOM YMCJI€ CIIEHUATbHBIX, 1 CAMOCTOSTEIbHO U3YUEHHON
UHpOpPMAIIHH.

2. B pe3yJbTaTe BBINOJIHEHUS] HAYYHO-HCC/Ie10BaTeIbCKON padoThbl 00y4arOUIUICs 10
NnporpamMMe 0aKaJIaBpUATA J0JIAKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOJAUTH (PU3UYECKHE M XUMHUECKUE IKCIIEPUMEHTHI,
NPOBOIUTH 00pabOTKy WX pE3ylbTaTOB W OLEHHBATH MOTPEUIHOCTH, BBIIBUTATh TUIOTE3bI U
yCTaHABJIMBATh TPAHMIBI HX TPUMEHEHHUS, TMPUMEHATH METOABl MAaTeMaTHUECKOTO aHalu3a W
MO/ICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO recieaoBanus (ITK-16);

- TOTOBHOCTBIO MPOBOJAUTH CTaHAAPTHBIE U CepTU(UKALMOHHBIE MCIBITAHUS MaTEpUaJIOB,
u3zennii u TexHonmorndeckux mpoieccon (ITK-17);

- TOTOBHOCTBIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUalioB Ha UX OCHOBE JJIS pelieHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (H3UYECKUX TEOPHHA IS pEIIeHUs
BO3HHUKAIOMUX (U3NIECKUX 3a7ad, CAaMOCTOSATEIILHOTO NMPHOOpEeTeHHS (U3MUECKUX 3HAHWUU, IS
NOHUMAaHHS MPHUHITUIIOB Pa0OTHI MPUOOPOB M YCTPOWMCTB, B TOM YHUCIIE BBIXOISIINX 32 TPEICIIbI
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OPMAILMIO, OTEUECTBEHHBIH U
3apyOeXKHBIi OIBIT M0 Tematuke ucciaenoanus (ITK-20).

3uamo:

- IOPSIIOK OpTaHHU3AINH, JIAHUPOBAHUS U MPOBEICHUS HAyYHO-UCCIIEI0BATEIbCKUX PadoT ¢
UCTIOJIb30BaHUEM MOCIEIHUX HAYYHO-TEXHUYECKUX TOCTHXKEHUI B OOJIACTH CHUHTE3a MOJMMEPOB,
MOHOMEPOB U MaTE€pHUajOB Ha UX OCHOBE;

- TEOPETUYECKHE OCHOBBI TIOJTYYCHHUS ¥ IPIMEHEHHE HOBBIX MOJMMEPHBIX MAaTEPHAIIOB;

- METO/IbI ¥ TIOZXO/IBI TT0 OIIEHKE CBOIMCTB M XapaKTEPHCTUK HOBBIX TIOJIMMEPHBIX MaTEPUAIOB.

Ymemns:

- OCYUIECTBJIATh TOUCK, OOpabOTKYy W aHaIW3 HAYYHO-TEXHUYECKOW HH(POPMAIUU 10
npodUITIO BHIMOTHSIEMON pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBpPEMEHHBIX MPHOOpax W YCTAaHOBKAX, OPraHU30BBIBATH IPOBEICHUE
OKCIIEPUMEHTOB M HCIIBITAHHIA, TPOBOJAUTH X 00pa0OTKY U aHATM3UPOBATH PE3yJILTATHI,

- NPUMEHATh TEOPETUYECKUE 3HAHMS, MOJYYCHHBIC NMPH HM3YYEHUH €CTECTBEHHO-HAYYHBIX
JTVICIUTUIAH /1711 HHTEPIIPETAIIMH SKCIIEPUMEHTAIBHBIX JaHHBIX.

Bnaodemp:

- HaBbIKAMH OOpAIllEHWsS C HAyYHOM M TEXHUYECKOW JIMTEpaTypod W BBICTpAWBaHHUE
JIOTUYECKHUX B3aMMOCBA3€H MEXKIY pa3IMuHbIMU JUTEPATYPHBIMU HCTOYHUKAMU;

- HaBBIKAMU MOCTPOCHHUS MPUINHHO-CIICICTBEHHBIX CBSA3EH MEXIy IKCIEPUMEHTATbHBIMU U
TEOPETUYECKIUMH JTaHHBIMU.

3. Kpartkoe copep:xanue JUCUMILIUHBI:

B npouecce ocBoeHUS AUCUUIUIMHBI 00YYarOMIUIiCS JOIKEH NOATOTOBUTh U MPEJICTaBUTh K
3alllUTe Hay4dHO-HccieaoBarenbckyto padbory (HUP), BbImogHEHHYI0O Ha COBPEMEHHOM YPOBHE
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pa3sBUTHS HAyKH M TEXHUKH U COOTBETCTBYIOLIYIO BBIODAaHHOMY HAIlpaBJIEHUIO MOJATOTOBKU HU
nporpamMme o0y4YeHHUs.

B mnpencrasinennoi k 3amure HUP nomkHBl NMOMydduTh pa3BUTHE 3HAHWS U HABBIKH,
NOJTy4YeHHbIE 00yYaloUIMMCs TPU OCBOSHHUH MTPOrpaMMbl OakajaBpuaTa, B TOM YHCIE MPU H3YyYSCHUN
crenuanpHbix gucuuruH. lIpencraBiennas k 3amure HMP nomkHa copepkaTe OCHOBHBIE
TEOPETHYECKUE TIOJIOKEHUS, SKCIEPUMEHTAIbHBIE PE3yJbTaThl, NPAKTUYECKHE TOCTHKCHHUS U
BBIBOJIBI TTO paboTe.

4. O0beM HAYYHO-HCCICA0BATEIBCKOH padoThI:

Ob6Bvem
Buabl yueOHol padoThI B 3auetHrix | B akanem.
eIMHULaxX qacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 3,0 108
AyIuTOpHBIE 3aHATHS 3,0 108
CamocrositesbHas padora (CP) - -
Bua uTOroBOro KOHTPOJIA: 3a4eT ¢ OLEHKOM - -
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«IIpousBoacreennas npakruka» (b2.11.1)

1. Ileab NPOU3BOACTBEHHON NPAKTHKH: IPAKTUYECKOE H3YYEHHE TEXHOJIOIMUYECKHX
LUKJIOB IIPOU3BOJACTBA MOHOMEPOB, IIOJMMEpPOB M MAaTE€pUAJIOB HAa HMX OCHOBE, CTPYKTYpBI
OPENNpUITHS, METOJOB U OCOOCHHOCTEM  yNpaBieHUS IPOU3BOJICTBEHHBIM  IPOLIECCOM.
®opmupoBaHue y O00ydYalOMIEToCs CIIOCOOHOCTH BOCIPOM3BOAUTH TEXHOJIOTUYECKHE ITPOIIECCHI
IIPOM3BOJCTBA MOHOMEPOB, IIOJUMEPOB M MAaTEPHAIOB HAa MX OCHOBE, B COOTBETCTBHM C
pErilaMeHTOM.

2. B pesyabraTre NPOXO0KACHHS TNPOM3BOJACTBEHHON NPAKTHKH O0y4aIOUIUICA IO
nporpamMme 0aKaJIaBpuaTA J0JIKEH:

Obnadoams crenyromUMA KOMIETEHIHSIMHE:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKAN MIPOIIECC B COOTBETCTBUHU
C perjJaMeHTOM U HUCMOJIb30BaTh TEXHUUYECKUE CPEICTBA JJS M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO MPOIECcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO TIPUMEHSTh aHAJTUTUYECKHE U YHCICHHbIE METOABI PEILICHHs TOCTaBIEHHBIX
3a1a4, MCIOJb30BaTh COBPEMEHHbIE HH(GOpPMAIMOHHBIE TEXHOJIOTUH, IPOBOAUTH 0OpabOTKY
UH(POPMALIMU C UCTIONB30BaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPEACTB chepbl MpodhecCHOHATBHON
JeSITeIbHOCTH, MCIIONIB30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJOTMM M 0a3bl JaHHBIX B CBOEH
npodecCHOHATBHON 007acTH, MAKeThl NMPHUKIATHBIX HPOTpaMM IS pacyeTa TEXHOJOTHYECKUX
napameTtpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIOJIb30BATh HOPMATHBHBIE JTOKYMEHTHI 110 Ka4eCTBY, CTaHAAPTU3ALUU U
CepTUPUKALMU TPOIYKTOB M H3JCIUH, JIEMEHThl SKOHOMHYECKOTO aHajlu3a B IMPAKTHYECKOU
nesreapaoctr (ITK-3);

- CHOCOOHOCTBIO NPHUHUMATh KOHKPETHBIE TEXHUUECKUE pELICHUs MpH pa3paboTke
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTHUECKUX MocaencTBUI ux npumenenus ([1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh IpaBWJIa TEXHUKM OE30MaCHOCTH, MPOU3BOJICTBEHHOMN
CaHWTapHH, MOKAPHOW 0E30IaCHOCTH W HOPMBI OXPaHBI TPY/a, H3MEPSATh U OLICHUBATH apaMeTPhI
MPOM3BOJICTBEHHOTO MUKPOKIIUMATA, YPOBHS 3aIbUIEHHOCTH U 3ara30BaHHOCTH, IITyMa, H BUOpAIIHH,
ocBerieHHOCTH padbounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJaKUBaTh, HACTpauBaTh M OCYIIECTBIISATH MPOBEPKY OOOpYyJOBAHUSA U
nporpammiusix cpeacts (ITK-6);

- CIOCOOHOCTBIO MPOBEPSATh TEXHUUECKOE COCTOSIHUE, OPraHU30BbIBATh MPOPHIAKTHIECKHE
OCMOTpPBI M TEKYILIHH PEMOHT O0OPYAOBaHUs, TOTOBUTH 00OpYyJOBaHHE K PEMOHTY M NPUHUMATDH
obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCILTyaTallii BHOBb BBOAMMOT0 o0opyaoBanus (I1K-8);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, TOA0MpaTh 000pyI0BaHuE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopymoBanus (ITK-9);

- CHOCOOHOCTBIO TPOBOAMTH AaHAIU3 CHIPbA, MAaTEpPUATOB M TOTOBOH MNPOIYKIIHH,
OCYIIECTRIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CIIOCOOHOCTBIO BBISBIIAT U YCTPAHATH OTKJIOHEHUS OT PEXKUMOB PaOOThI TEXHOJIOTHYECKOTO
000pyIoBaHuUs M TapaMeTpoB TexHoornyeckoro npouecca (I1K-11);

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOJAUTH (PU3UUECKHUE M XUMHUECKUE IKCIIEPUMEHTHI,
POBOIUTH 00pabOTKy WX pE3ylbTaTOB W OLEHUBATH MOTPEUIHOCTH, BBIIBUTATh TUIOTE3bI U
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yCTaHABIMBaTh TPAHMULBI UX TPUMEHEHUs, MPUMEHATh METOAbl MAaTeMaTHYeCKOro aHaliu3a MU
MOJICIIUPOBaHHUs1, TECOPETUUECKOT0 U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO NPOBOJAUTH CTAHAAPTHBIC U CEPTU(PHUKAIMOHHBIC MCIBITAHUS MaTEpUAOB,
u3zienuil u TexHojoruueckux mnporeccon (IMIK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XMMHUYECKHX JIIEMEHTOB, COCIWHEHHNA W
MaTepuaJioB Ha UX OCHOBE JJIS peleHus 3a1a4 npodeccronanbroi aestenbaoctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA OCHOBHBIX (U3UYECKUX TEOPUM MAJIs peIleHUs
BO3HHMKAIOIMX (U3NYECKUX 3a7ad, CaMOCTOATENILHOIO NMPHOOpeTeHHs (PU3MUECKUX 3HAHWUH, I
NOHUMaHMsl MPUHIUIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOASIIUX 32 IPEAEIbl
KOMITETEHTHOCTH KOHKpeTHOro HampasieHus (ITK-19);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHHYECKYI0 HMH()OPMALMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3uams:

- TEXHOJIOTUYECKHE MPOIIECCHl H OCHOBHOE TEXHOJIOTHUECKOE 000pyI0OBaHKE, HCIIONIE3YyEMOe
B TIPOM3BOJICTBE MOHOMEPOB, MTOJMMEPOB U MAaTEPHAJIOB HA HX OCHOBE;

- OCHOBHBIE NPUHILUIBI, METO/BI U ()OPMBI KOHTPOJISI TEXHOJIOTMUECKOTO Mpoliecca U KayecTBa
HPOAYKIINY;

- OCHOBHBIE HOPMAaTUBHbIE JOKYMEHTHI IO CTaHAAPTH3ALMU U CepTUHKALMU IPOTYKIHU
HpeIpHUATHIA 110 TPOM3BOJICTBY MOHOMEPOB, MOJIMMEPOB U MAaTEpUAJIOB Ha UX OCHOBE;

- TpaBUJIa TEXHUKU OE€30MAaCHOCTU U TPOU3BOJCTBEHHOW CAHWUTAPUU; OPraHU3ALUOHHYIO
CTPYKTYPY HPEATPHUITHS.

Ymemy:

- WCIOJIb30BaTh TEXHUUYECKHWE CpPEACTBAa JUISI M3MEpPEHHs] OCHOBHBIX IapaMeTpoB
TEXHOJIOTUYECKOT0 MPOLECCA, CBOUCTB ChIPbs M MPOAYKIUU NPEANPHUITUN OTUMEPHOTO NPOdUIIs;

- AQHAJIM3MPOBATH TEXHUYECKYIO JOKYMEHTAIUIO, PEAIN30BbIBATh HA MPAKTUKE TPeOOBaHUS
HOPMAaTHUBHOM JOKyMEHTAIUH.

Braoemy:

- METOJaMHU MPOEKTUPOBAHMUSA TEXHOJOTMYECKHX JIMHUN, MOA00pa TEXHOJIOTUYECKOTrO
000pyIOBaHUS M YIPABJICHUS TEXHOJIOIMYECKUMH MTPOIIECCaMU MPOU3BOCTBA;

- CHIOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBIISITH TEXHOJIOTHYECKHIA MPOIIECC B COOTBETCTBUH C
perJIaMeHTOM.

3. KpaTkoe coaep:kanue NpoOM3BOJACTBEHHOM NPAKTHKH:

[Ipon3BoacTBEHHAsA MPAKTUKA COCTOUT U3 JIBYX 3TAIOB:

® 03HAKOMJIEHHUE C TEXHOJOTHSIMH MOJIMMEPHO-MOHOMEPHBIX IPOU3BOJICTB;

® MIPAKTUYECKOE OCBOCHUE TEXHOJOIMUYECKUX IIPOILECCOB M METOJ0B UX KOHTPOJS Ha
KOHKPETHOM HPEANPHUATHH IO IPOU3BOJCTBY NOJIMMEPOB (MHIUBUAYAIBHOE 3aaHUE).

a) O3HaKOMJICHHE C TEXHOJOTHSIMH TIOJIMMEPHBIX NPOU3BOACTB OCYIIECTBISICTCS B BHJIE
OKCKYpCUIl Ha TPEANPHUITHS COOTBETCTBYIOIIEro mpoduis. [Ipu mocemeHnn TpEanpUsSTHS U
O3HAKOMJIEHHUH C €T0 AEATEIIbHOCTBIO, 00yUaIOIIMUICS AOIKEH YCBOUTh MaTepuall, HEOOXOAUMBIN JIs
HOJrOTOBKH OTYETA IO IPAKTUKE.

OTueT 1o NpakTHKE BKIIIOYAET:

- HICTOPUYECKYIO CIIPABKY O MPEIIPUATHH;

- HOMEHKJIaTypy BBIITyCKaeMOM MPpOAyKLUY;

- BUJIbI 1 HOPMBI Pacxo/ia ChIPhEBBIX MAaTEPUAJIOB,;

- OTHMCaHUE OCHOBHBIX TEXHOJIOTHYECKUX MEPEICIIOB IPOU3BOICTBA;
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- METOABI ¥ POPMBI KOHTPOJIS TEXHOJIOTHUYECKHUX MPOIECCOB;

- MEPONPHUATHUS 110 YCTPAHEHHUIO OTKJIIOHEHHH (HapyIIeHUI) pe:KUMHBIX apaMeTpoB pabOThI
000pyIOBaHUS M TEXHOJIIOTHYECKUX MTPOIECCOB.

6) [IpakTHueckoe OCBOEHHE TEXHOJOTMUYECKHX IPOIECCOB HA KOHKPETHOM MPEANPUATUU
00y4aromuics OCYIIECTBISIET B COOTBETCTBUU C MHAMBUAYATIbHBIM 33JaHUEM 110 IPAKTHUKE, KOTOPOE
BKJIIOYAET:

- U3y4YEHHUE aCCOPTUMEHTA BBIITYCKAaeMO MPOIYKIUH, UX BUIOB U MapoK;

- tpeboBanust [OCT P u npyroii HOpMaTUBHON OKYMEHTAllUU K KA4ECTBY BBITyCKaeMOMU
MPOIYKIIHH;

- U3y4YEHUE CHIPhEBBIX MATEPHAIIOB U METOAOB BXOJIHOTO KOHTPOJIS;

- M3y4YeHHE MapaMeTpPOB TEXHOJIOTHUECKOro Mpollecca, MPeIyCMOTPEHHBIX B periiaMeHTe, U
METOJIOB €70 KOHTPOJIS;

- MOJIpOOHOE OMHMCAaHUE BHJA U THIA OOOPYJOBAaHUS ISl OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIPOLecca;

- TEeXHUKY 0€30TaCHOCTH ¥ JEHCTBUS pabOvero nepcoHasa Mpyu Ype3BbIYaifHbIX CUTYAIUSX.

[Ipy BBINOMHEHUM WHIUBUAYAJIbHOTO 3aJaHUS CTYACHT JOJDKEH coOpaTh CBEACHUS IO
CTPYKTyp€ IPEINPUITHSI, METOJIaM YTIPaBJICHUSI, CUCTEME CObITa TOTOBOW MPOIYKIIHH.

4. O6beM NPOU3BOICTBEHHON NMPAKTHKHU:

O0Bem

Buj yueOHoii padoThI
B 3agyernbix | B akagem.

CaAHHALIaX gacax
Oo6masi TpyA0eMKOCTh TUCIUILJIMHBI M0 Y4e0HOMY IUIAHY 3,0 108
CamocrosiTesbHas padora (CP): 3,0 108

Bua uTOroBOro KOHTPOJIAA: 3a4eT ¢ OLEHKOM - -
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«IIpenaumiomuas npakrukay» (b2.11.2)

1. Meap mnNpeAIMIUVIOMHON NPAKTHKH: 3aKpEIUICHME TEOPETHUUECKUX 3HaHUM U
MPAKTHYECKUX HABBIKOB, IMOIYYCHHBIX B Tpoliecce OOydeHHs MO Tporpamme OakaaaBpHara;
PHOOpPETEHUE TIPAKTHUECKOTO OTBITa PAOOTHI C NCTOYHUKAMH HAyYHO-TEXHUYECCKOW MH()OPMAIIHH,
OTbITa TTOCTAHOBKM U BBITIOJIHEHUSI HAYYHO-MCCIIEIOBATEILCKUX M MPOEKTHBIX 3aJ]lay; OBJIAJICHUE
METO/OJIOTHEH M METOoJaMH O0pabOTKH Pe3yIbTaTOB MCCIEAOBaHHS; cOOp, MOATOTOBKA M aHAJU3
MaTepHasoB IO TEMATHUKE BBITYCKHOW KBAaTU(UKAITMOHHOW PaOOTHI.

2. B pe3yabrare NpoOXoKIeHHUS NPeAIMIIOMHON NPAKTHKH oO0ydYalouuiicsa 110
nporpamMmMe 0aKaJJaBpuaTa JA0JLKeH:

Obnadoams cleayroIMUMA KOMIETEHIHSIMHU:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKAN MIPOIIECC B COOTBETCTBUHU
C perjJaMeHTOM U HUCMOJIb30BaTh TEXHUUYECKUE CPEICTBA JJS M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO MPOIECcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO TIPUMEHSTh aHAJTUTUYECKHE U YHCICHHbIE METOABI PEILICHHs TOCTaBIEHHBIX
3a1a4, MCIOJb30BaTh COBPEMEHHbIE HH(GOpPMAIMOHHBIE TEXHOJIOTUH, IPOBOAUTH 0OpabOTKY
UH(POPMALIMU C UCTIONB30BaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPEACTB chepbl MpodhecCHOHATBHON
JeSITeIbHOCTH, MCIIONIB30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJOTMM M 0a3bl JaHHBIX B CBOEH
npodecCHOHaTBHON 007acTH, MAKeThl NMPHUKIATHBIX MPOTpaMM IS pacyeTa TEXHOJOTHYECKUX
napametpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIOJIb30BATh HOPMATHBHBIE JTOKYMEHTHI 110 Ka4eCTBY, CTaHAAPTU3ALUU U
CepTUPUKAIMU TPOLYKTOB M H3JCIUHN, JIEMEHTHl SKOHOMHYECKOTO aHajlu3a B IMPAKTHYECKOU
nesrenapaoctr (ITK-3);

- CHOCOOHOCTBIO NPHUHUMATh KOHKPETHBIE TEXHUUYECKUE pELICHUs MpU pa3paboTke
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTHUECKUX MOCcaeACTBUI ux npumenenus ([1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh IpaBWJIa TEXHUKHM OE30MaCHOCTH, MPOU3BOJCTBEHHOMN
CaHWTapHH, MOKAPHOW 0E30IaCHOCTH W HOPMBI OXPaHBI TPY/a, H3MEPSATh U OLICHUBATH apaMeTPhI
POM3BOJICTBEHHOTO MUKPOKIIUMATA, YPOBHS 3aIbUIEHHOCTH U 3ara30BaHHOCTH, IITyMa, H BUOpAIHH,
ocBerieHHOCTH padounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJa)KUBaTh, HACTpaWBaTh M OCYIIECTBIISATH MPOBEPKY O0OpYyJOBaHUSA U
nporpammiusix cpeacts (ITK-6);

- CIIOCOOHOCTBIO MPOBEPSATh TEXHUUECKOE COCTOSIHUE, OPraHU30BbIBATh MPOPHIAKTHIECKHE
OCMOTpPBI M TEKYILIHH PEMOHT 00OPYAOBaHUs, TOTOBUTH 00OpYyJOBaHHE K PEMOHTY M INPUHUMATH
obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCILTyaTallii BHOBb BBOAMMOT0 o0opyaoBanus (I1K-8);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, TOA0MpaTh 000pyI0BaHNE,
TOTOBHTH 3asBKH Ha MPpHOOpeTeHne u peMoHT obopymoBanus (ITK-9);

- CHOCOOHOCTBIO TPOBOAMTH AaHAIU3 ChIPbA, MAaTEpPUATOB M TOTOBOH MPOIYKIIHH,
OCYIIECTRIIATE OIIEHKY pe3ynbraToB ananu3sa (ITK-10);

- CIIOCOOHOCTBIO BBISBIIATh U YCTPAHATH OTKIIOHEHUS OT PEXKUMOB PaOOThI TEXHOJIOTHYECKOTO
000pyIoBaHuUs M TapaMeTpoB TexHoornyeckoro npouecca (I1K-11);

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOJAUTH (PU3UUECKHUE M XUMHUECKUE IKCIIEPUMEHTHI,
NPOBOIUTH 00pabOTKYy WX pE3ylbTaTOB W OLEHUBATH MOTPEUIHOCTH, BBIIBUTATh TUIOTE3bI U
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YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHalu3a H
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U IKCIIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTBIO NPOBOJAUTH CTAHAAPTHBIC U CEPTU(PHUKAIMOHHBIC MCIBITAHUS MaTEpUAOB,
u3zienuil u TexHojoruueckux mnporeccon (IMIK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XMMHUYECKHX JIIEMEHTOB, COCIWHEHHNA W
MaTepUaJioB Ha UX OCHOBE JJIS pelIieHus 3a1a4 npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (DU3MUECKHX TEOPHM ISl pelieHus
BO3HUKAIOIIKX (DU3MUECKHUX 3a/lay, CaMOCTOSITENIbHOTO MPHOOpeTeHus: (PU3NYecKUX 3HAHUM, A
MOHUMAaHUS MPUHIUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM UYMCJIE BBIXOIANIMX 3a IMpeesbl
KOMITETEHTHOCTH KOHKpeTHOro HampasieHus (ITK-19);

- TOTOBHOCTBHIO U3y4aTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAIUIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3uams:

- OCHOBBI OPT'aHU3AIIUH U METOIOJIOTHIO HAYYHBIX UCCIICTOBAHHA;

- COBpEMEHHbIE HayYHbIE KOHIIETIINH B 00JIACTH IMOJIMMEPHBIX MaTEPHAJIOB;

- CTPYKTYpy M METOJAbl YNPaBICHUS COBPEMEHHBIM IPOU3BOJCTBOM TMOJMMEPHBIX
MaTepuasoB.

Ymemo:

- paboTaTh C Hay4YHBIMH TEKCTaMH, IOJb30BAThCSI HAYYHO-CIIPABOYHBIM ammaparom,
0(popMIIATH pe3yIbTaThl HAYYHBIX UCCIICOBAHUIL;

- FICTIOJIb30BaTh MOIyYEHHBIE TECOPETUYECKHIE 3HAHUS [ OCYLIECTBICHNS TEXHOJIOTHIECKOTO
IpoIiecca B COOTBETCTBHHU C PETIIAMEHTOM;

- WCIOJIb30BaTh TEXHUUYECKHWE CpPEACTBAa JUISI HM3MEpPEHHs OCHOBHBIX IapaMeTpoB
TEXHOJIOTMYECKOI0 MPOLecca, CBOMCTB ChIPhS U MPOLYKLUH;

- MPUMEHSTh aHAJIUTUYECKWE M YHCIEHHBIE METOJbl pEIIEeHUs TMOCTaBJICHHBIX 3ajad,
HCIIONIb30BaTh COBPEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTHH, IPOBOAUTH 00paboTKy MH(pOpMaluu
C MCTOJIb30BaHUEM MPUKIIAJAHBIX TPOTPAMMHBIX CPeNICTB chepbl NpodecCHOHATBHON ASSITENFHOCTH,
UCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOIUU U 0a3bl TaHHBIX B CBOEH MpogecCHOHATBEHON
o0nacTH, TaKeThl NPUKIAAHBIX TPOrpaMM Ui pacueTa TEXHOJOTHYECKUX I1apamMeTpoB
000py10BaHUA.

Bnaoemy:

- HaBBIKAMH CAMOCTOSITEIIFHOW HAyYHO-HCCIEIOBATEIBCKOW NIEATEIBHOCTH, paboThl C
HMCTOYHMKAMHU Hay4YHOU MH(pOopManuu, pedeprupoBaHms HAYUHBIX ITyOJIMKAIUHT;

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIIeHUusT INpu pa3padboTke
TEXHOJOTHYECKHX TMPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C YYeTOM
9KOJIOTHUECKUX TOCIEICTBUN UX TPUMEHEHHUS,

- HaBBIKAMU IUIAHUPOBAHMS M TPOBEACHUS (U3NYECKHX U XUMHYECKHX SKCIEPUMEHTOB,
poBeieHUs] 00paObOTKH UX PE3yJILTATOB M OLIEHKH MOTPEITHOCTH.

3. KpaTkoe coaep:kanue nNpeiIuIJIOMHOH NPAKTHKH

TemaTtuka npeaIMIUIOMHON IPAKTUKY CTYICHTOB OaKajlaBpHUaTa ONpeesieTCs] TEMaTHKOW UX
BBIITYCKHON KBaTU(UKALMOHHON pabOThl M MOXKET MPOBOJUTHCS B HAYYHO-UCCIIEI0BATEILCKOM WIIH
MPOEKTHOM ¢opmaTe (MPH BBHINOJIHEHUH HAyYHO-HCCIIEIOBATENbCKOW WM PacYETHO-NPOCKTHON
paboThl COOTBETCTBEHHO).

[IpenauniomMHas MpakTHKa CTYIEHTOB, BBIMOJHAIOIMIUX HAYYHO-HUCCIIEI0BATENbCKYIO padoTy,
OPOXOJUT B HAYYHBIX JIAOOPATOPHUAX, TEXHOJOTHYECKUX TMOAPA3JCICHHUIX, UHPOPMALNOHHBIX
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LIEHTpaxX HAay4YHO-HCCIIEAOBATEIbCKOM OpraHn3aluy WK B J1abOpaTopusxX BbIIycCKaromiel Kadeapsl
PXTY um. /1. . MenneneeBa. CTyeHThI 3HAKOMSATCS € TEKYIIEH paboToi 1abopaTopHu, OCBaUBaIOT
METOABl CHHTE3a MOJUMEpPHBIX MAaTepHUajioB, MPOBOJAT OTAEIbHBIC (UIUKO-XUMUYECKHE U
TEXHOJIOTUYECKUE UCTIBITAaHUS, TPHOOPETAIOT HABBIKM MOUCKA HAYYHO-TEXHUYECKOW MHPOPMALIUU U
paboTel ¢ 6a3aMu JaHHBIX, yYaCTBYIOT B 00pabOTKe pe3yIbTaTOB UCCIEI0BAHUS U MOJATOTOBKH UX K
nyOMKanuy.

[IpenaumuioMHas NpakTUKA CTYJIEHTOB, BBIIOIHSIOIMIMX PACYCTHO-NPOCKTHYIO BBIILYCKHYIO
KBAJTM(PUKALIMOHHYIO PaldOTy, NMPOXOJUT B IMPOU3BOACTBEHHBIX II€XaX M TEXHHYECKHUX OTAeNax
IIPOMBIIUICHHOT O npeanpuaTusa. CTyJ€HTBI 3HAKOMSTCS CO CTPYKTYPOH IIPEANPHUATHSI, HOPMAaTUBHO-
TE€XHOJIOTMYECKON TOKyMEHTALUEN, pErJIaMEHTaMH IIPOU3BOICTBA, U3YUYalOT CUCTEMY MEHEKMEHTA
M KadectBa npomykuuu. (OCHOBHOE BHUMaHHME yAEISAETCS  IPAKTUYECKUM  BOIIPOCaM
(YHKIMOHUPOBAHUS TEXHOJIOTUYECKUX JIMHUI IPOU3BOJICTBA IPOAYKIIUH, IPOOIEeMaM TUarHOCTUKU
Opaka TOTOBOM MPOAYKIMH U MEPONPHUATHAM IO €r0 yCTPAHEHHUIO, BONPOCAM HHTEHCHU(PHUKAIMU
paboThl TEIIOTEXHUYECKUX arperaTos.

Bo Bpemsi mpoxokaeHusl NPeAJUIIIOMHON MPaKTUKKA CTYJIEHTbl COOMpPAIOT MaTepHasbl MO
TEMaTUKE BBIYCKHONW KBaIU()UKALMOHHOW pPa0OThl, aHAIU3UPYIOT HX, HAMEUYalOT OCHOBHBIE
HalpaBJICHUs U 33]1a4i pabOThl, BBIPA0ATHIBAIOT METOI0JIOTHIO PEIICHUS 3TUX 3a/1au.

4. O0beM npeTUIJIOMHON MPAKTUKN:

O6Bem
Bunpt yuebuoii pabornt B 3aueTHBIX B akanewm.
eIMHUIIAX Jacax
Oo6masi Tpy10eMKOCTh MPAKTHKH M0 YYeOHOMY IJIaHy 9,0 324
CamocroniTesbHas padora (CP) 9,0 324

Buja KOHTpOJISI: 3a4eT ¢ OLEHKOM - -
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I'ocynapcrBennas urorosasi arrecranus (b3)

1. Ileab rocyaapcTBeHHOl MTOroBOil aTTecTanMu: OOBEKTUBHAS OLEHKA YPOBHS
c(OPMHUPOBAHHOCTH  OOIEKYIBTYPHBIX,  OOMIENPOPECCHOHATBHBIX H  MPO(ecCHOHATBHBIX
KOMITETEHIIMI BBITYCKHUKA YHHUBEPCUTETA, €r0 TOTOBHOCTH K BBINOJHEHHIO MPO(ecCHOHATBHBIX
3azad.

2. BpImyckHWK, OCBOMBIIMKA  MporpamMMmy  OakajiaBpuara, JOJDKEH  00JiamaTh
CIIEIyIOIIMMH 001IeKYIbTYPHBIMH KOMIIETEeHIIUSIMU:

- CITOCOOHOCTBIO HMCIIOJIB30BaTh OCHOBBI (UIOCO(PCKUX 3HAHWUU i1 (HOPMHUPOBAHHS
MEpoBo33peHueckoi mosummu (OK-1);

- CIOCOOHOCTBIO AaHAIM3UPOBATH OCHOBHBIE 3TAIBl M 3aKOHOMEPHOCTH UCTOPUIECKOTO
pa3BuTHs 001IeCcTBa A1 GOPMHPOBaHUS rpakaanckoi mosuimn (OK-2);

- CHOCOOHOCTBIO MCIIOJIB30BAaTh OCHOBBI 3KOHOMUYECKHUX 3HAHUN B Pa3IMYHbIX chepax
xu3uHeaestensHocTr (OK-3);

- CHOCOOHOCTBIO HCIIONIb30BaTh OCHOBBI NPABOBBIX 3HAHWUN B pa3IM4HBIX cdepax
nesirenbaocTH (OK-4);

- CHOCOOHOCThI0 K KOMMYHHUKAIIMM B YCTHOM M NMUCBMEHHOM (pOopMax Ha PyCCKOM U
MHOCTPAHHOM SI3BIKAX JUIS PELICHUS 3a/1a4 MEXIMUYHOCTHOTO M MEXKYJIBTYPHOTO B3aUMOJICHCTBUS
(OK-5);

- CHOCOOHOCTBIO PabOTaTh B KOJIJIEKTHBE, TOJEPAHTHO BOCIPHUHHMMATh COLUAJIBHBIE,
ITHUYECKHE, KOHPECCHOHANBHBIE U KyIbTypHBbIe pa3nuuus (OK-6);

- CHOCOOHOCTRIO K CaMOOpraHu3aliy U camooopasoBanuio (OK-7);

- CHOCOOHOCTBIO UCTIONB30BAaTh METOABI M MHCTPYMEHTHI (PH3UYECKON KYIbTYpPHI IS
obecrieucHHs TOTHOIEHHON COIMaIbHOM 1 podeccroHansHol aestenbaoctu (OK-8);

- CHOCOOHOCTBIO UCIIOIB30BATh IPUEMBI OKA3aHUS MEPBOM MOMOIIH, METO/IbI 3AIIUTHI B
yCIOBUSIX Ype3Bbluaiiibix cutyaruii (OK-9).

BeimyckHuK, OCBOUBIINN IporpaMMmy OakanaBpuara, JOJDKEH o0nanaTh
CJIEYIOUIMMHU 001enpogecCHOHAIbHBIMH KOMIIETEHIMSAMU:

- CIIOCOOHOCTBIO " TOTOBHOCTBIO MCTIOJIH30BATh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIHH B npodeccnonanbHoi nestenproct (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (M3MYECKON KapTHHE MHpa,
POCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSX, CTPOCHMM BEIIECTBA Ui  TOHUMAaHHUS
OKpykaroiiero mupa u sisnenuit mpupoasl (OI1K-2);

- TOTOBHOCTBIO MCHOJIB30BATh 3HAHMA O CTPOCHHUHU BEILECTBA, MPUPOAEC XMMUYECKON
CBSI3W B PA3JIMYHBIX KJAcCaX XUMHUYECKUX COCTUHEHUH /ISl TIOHMMAHHUS CBOWCTB MaTE€pPHaJiOB U
MeXaHHM3Ma XUMUYIECKUX MPOIIECCOB, MPOTEKAOMINX B OKpyxaromiem mupe (OI1K-3);

- BIAJICHUEM TIOHUMaHMs CYIIHOCTM M 3HadeHUs HH(OpManuum B Ppa3BUTUHU
COBPEMEHHOT0 MH(POPMALMOHHOTO OOIIECTBA, OCO3HAHMS OMACHOCTH M yTPO3bl, BO3HUKAIOIINX B
3TOM TIpoIecce, CHOCOOHOCTHIO COONIONATh OCHOBHBIE TpeOOBaHUS  HH(DOPMAITMOHHOU
0€30MacHOCTH, B TOM YHCIIC 3aIUThI TocyAapcTBeHHOM TaiHbl (OITK-4);

- BJIaJICHEM OCHOBHBIMHM METOAAMH, CIIOCOOAMU U CPEACTBAMU IOJTyUEHUsI, XpaHESHUS,
nepepadoTki MH(POPMAIMU, HAaBBIKAMHA Pa0OTBI C KOMIBIOTEPOM KakK CpPEICTBOM YIpPaBJICHHUS
urdopmarnmeit (OI1K-5);
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- BJIAJICHHEM OCHOBHBIMH METOJAMH 3aIlUTHl IPOM3BOJCTBEHHOTO II€pCOHANIA U
HACEJICHHS OT BO3MOYKHBIX MTOCJICICTBHUI aBapuii, katacTpod, cruxuiiueix 6epcteuii (OITK-6).

- BrinyckHuK, OCBOMBIIIHNI [IporpamMmmy OakanaBpuara, JOJDKEH
o0manaTh npogeccuOHAIbLHBIMH KOMIEeTeHIUSIMH, COOTBETCTBYIOIIUMHU BUIaM
npoQeCcCHOHATILHOM 1A TEIbHOCTH, HAa KOTOPhIE OPHEHTHUPOBAHA ITporpaMma OaxaiaBpruara:

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYILIECTBISTH TEXHOJOTHMUECKHI Tmpolecc B
COOTBETCTBUH C PETIAMEHTOM W HCIIOJIB30BaTh TEXHHUUECKUE CPEICTBA JJISi U3MEPEHUS] OCHOBHBIX
HapamMeTpoB TEXHOJIOTUYECKOTO MpoIecca, CBOMCTB chipbs 1 npoaykuuu (I1K-1);

- TOTOBHOCTBIO TPHMEHATh AaHAJUTUYECKHME W YHCJICHHBIE METOABl PpeIICHUs
MIOCTAaBJICHHBIX 3aJla4, UCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIMOHHBIE TEXHOJOTMH, MPOBOAMTH
00paboTKy WHPOpPMAMK C HCIOJB30BAaHUEM TMPHUKIAIHBIX TPOTPAMMHBIX CpPEACTB  CQepsl
npoeCCHOHATBLHON AESATEIbHOCTH, MCIOIB30BaTh CETEBBIE KOMITBIOTEPHBIE TEXHOJOTHH U 0a3bl
JTaHHBIX B CBOEHl MpodeccuoHaNbHON 00JIaCTH, MaKeThl NMPUKJIAJHBIX HpOrpaMM Jjsi pacyera
TEXHOJIOTHYECKUX MmapaMeTpoB obopynosanus (I[1K-2);

- TOTOBHOCTBIO ~ HCIOJB30BaThb  HOPMATHBHBIE  JOKYMEHTBI 10  KadecTBY,
CTaHJapTH3alUU U cepTUdUKAINK TPOAYKTOB U U3JEIHi, 3IEMEHThl SKOHOMHYECKOTO aHalIHu3a B
npaktuueckoit aestensHocTH (ITK-3);

- CHOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHWYECKHE PEIICHUS TpU pa3padboTKe
TEXHOJIOTUYECKHX IMPOIECCOB, BHIOMPATh TEXHHUYECKHUE CPEICTBA W TEXHOJIOTHMH C YYETOM
9KOJIOTHYECKUX MmocieacTBUi ux npumenenus ([1K-4);

- CHOCOOHOCTBIO UCIIOJIB30BaTh MPABUIIa TEXHUKU OE30MAaCHOCTH, MPOU3BOICTBEHHON
CaHWTapHH, MOKAPHOU 0E30IaCHOCTH W HOPMBI OXPaHbI TPY/a, H3MEPSATh U OLICHUBATH apaMeTPhI
MPOU3BOJICTBEHHOI'O MUKPOKJIMMATa, YPOBHS 3alIbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaLuu,
ocBerieHHOCTH padounx mect (ITK-5);

- CHOCOOHOCTBIO HaJIA)KUBATh, HACTPAUBATh U OCYIIECTBIIATH IPOBEPKY 000PYIOBaHUS
u nporpamMmubix cpencts (I1K-6);

- CHOCOOHOCTHIO MPOBEPATH  TEXHUYECKOE COCTOSIHUE, OpraHU30BBIBAThH
NpOPUIAKTHIECKAE OCMOTPBI W TEKYIIMHA PEMOHT O0OpYAOBaHHs, TOTOBUTH O0OpYyIOBaHHE K
PEMOHTY W MPUHUMATH 000pynoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO U IKCILTyaTalliy BHOBb BBoiMMOro obopynoBanus (I11K-8);

— CIIOCOOHOCTBIO ~ aHAJIM3UPOBATh  TEXHHUYECKYI0  JOKYMEHTallMio, MOAOUpaTh
00opyioBaHKE, TOTOBUTD 3asBKH Ha MPHOOpeTeHHe U peMOHT 06opyroBanwust (ITK-9);

- CIIOCOOHOCTBIO TMPOBOAUTH AaHAU3 CHIPbsSl, MAaTEPHAIIOB M TOTOBOW MPOIYKILUH,
OCYIIECTRIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CIOCOOHOCTBIO BBISIBISATH W YCTPAHSATh OTKIOHEHUS OT PEXKUMOB pabOTHI
TEXHOJIOTHYECKOTO 000pyI0BaHMs U ITapaMeTPOB TexHoJoruueckoro mporecca (ITK-11);

- CHOCOOHOCTBIO  IUTAHUPOBAaTh W MPOBOIUTH  (U3NYECKHME M XUMHYECKHE
OKCTIEPUMEHTHI, MPOBOJIUTH 00pa0OTKYy MX Pe3yJbTaTOB M OIEHHBATH MOTPEUIHOCTH, BBIIBUTATH
TUMNOTE3bl M YCTaHABIMBATH TPAHMUIIBI UX NPUMEHEHHUs, MPUMEHSTh METOJbl MAaTeMaTU4YEeCKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS, TCOPETHUCCKOTO U dKCIIEpUMeHTaIbHOro ucciaeaoBanus (ITK-16);

- TOTOBHOCTBIO TIPOBOAMTH CTAaHAAPTHBIE H  CEPTH(PHUKANMOHHBIE HCIIBITAHUS
MaTepHaioB, U3CIUI 1 TeXHOoJormueckux nporeccos (IMTK-17);

- TOTOBHOCTBIO UCTIOJIb30BATh 3HAHNUE CBOMCTB XMMUYECKHX 3JIEMEHTOB, COSIMHEHUH U
MaTepHaJIOB Ha MX OCHOBE JJIs pelIeHus 3a1a4 npodeccruonanshoi aesrenproctu (ITK-18);
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- TOTOBHOCTBIO HCTIOJb30BaTh 3HAHUS OCHOBHBIX (DM3WYECKUX TCOPUU ISl pEIICHUs
BO3HUKAIOIINX (DU3MUECKHUX 3a/lay, CaMOCTOSITENIbHOTO MPHOOpeTeHus: (PpU3N4YecKUuX 3HAHUM, A
MOHUMAaHUS MPUHIUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM UYMCJIE BBIXOIANIMX 3a IMpeesbl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO HW3y4aTh HAYYHO-TEXHHYECKYI0 HH(POPMAIMIO, OTCUCCTBEHHBIA U
3apyOeKHBIN OMBIT 110 TeMaTuke uccienoanus (ITK-20).

3aBepiIaronMM 3TanoM oO0ydeHus 1Mo HampasiaeHuto moarotoBku 18.03.01 Xwummueckas
TexHosnorus, npodunio «TexHomorus u nepepadoTKa MOIUMEPOBY» SBISIETCS 3allUTa BBITYCKHOM
KBaNM(UKAIIMOHHOM paboThl OakanaBpa.

B pesynbrate mNpOXO0XKIEHUS TOCYAApPCTBEHHOM WTOTOBOM aTTECTAlUU (BBIMOJHEHUS
BBIITYCKHON KBATH(PUKALIMOHHOM pabOThI) CTYACHT TOJIKEH:

3namo:

- IOPSIIOK OpraHU3aIUH, IJITAHUPOBAHUS U MPOBEIECHUS HAyYHO-UCCIIEI0BATENbCKUX padoT ¢
MCIIOJIb30BaHUEM TOCIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUI B JTaHHOU 00JacTu;

- pU3UKO-XUMUYECKUE OCHOBBI CHHTE3a IIOJTUMEPOB U MPUMEHSThH 3TU 3HAHUS HA IPAKTHKE;

- OCHOBHBIC TpeOOBaHUS K MPEACTABICHUIO PE3yJIbTaTOB MPOBEACHHOIO HCCIECIOBAaHUS B
BUJIC HAYYHOT'O OTYETa, CTAThHU WU JAOKIA/A.

Ymemo:

- CaMOCTOSITEJNIbHO BBISIBIISATh NEPCIEKTUBHBIC HANPABJICHHUS HAy4YHBIX MCCIIEIOBAHUH,
000CHOBBIBATh aKTYaIbHOCTh, TCOPETHUECKYIO M IPAKTHUECKYIO 3HAUUMOCTH ITPOOJIEMBI, IPOBOIUTH
OKCIIEPUMEHTANIbHBIE ~ HMCCIICIOBAHUsA, AaHAJIM3UPOBaTh M  WHTEPIPETHPOBATH  IMOJIYUYCHHBIC
pe3ynbTaThl;

- OCYIIECTBIISATH TIOUCK, 0Opa0OTKy M aHaM3 HAyYHO-TEXHUUECKOW MHGOPMAIUU 0 TEME
BBIMNOJIHSEMON pabOThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX MPHUOOpax, OPraHU30BHIBATH MPOBEACHHUE SKCIIEPUMEHTOB U
UCTIBITAHUH, MPOBOJIUTH UX 00PaOOTKY U aHATU3UPOBAThH PE3yJIbTAThI.

Braoems:

- METOJOJIOTHEM UM METOJMKOM IMPOBEACHUS HAYUYHBIX HCCIICIOBAHUM; HaBbIKAMU
CaMOCTOSITEJIbHON HaAyYHOM M MCCIIE0BaTENbCKOM paboThI;

- HaBBIKAMH PaOOTHI B KOJIJIEKTUBE, TUTAHUPOBATH M OPTaHU30BBIBATH KOJUIEKTUBHBIC HAYYHBIC
HCCJIEIOBaHMsI; OBJIaJIeBaTh COBPEMEHHBIMM METOAAMH HCCIEAOBAaHUSA U aHaJU3a MOCTABJIEHHBIX
npo0Jem;

- CIOCOOHOCTBIO peIIaTh IOCTABICHHBIC 3a/layd, WCIONb3ysS YMEHHs WM HaBBIKU B
OpraHHU3aIi HAyYHO-UCCIEA0BATEIbCKUX U TEXHOJIOTHUECKUX PadoT.

3. KpaTtkoe cogep:xaHue rocyiapcTBeHHOM UTOTOBOM aTTeCTAIIUM:

l'ocynapcTBeHHast uTOroBasi arrecTtanus OOydarolMXCs B (opMe 3allUThl BBITYCKHOM
kBanmrukanuonHoi padotel (BKP) mpoBoauTes rocy1apcTBEHHON SK3aMEHAIIMOHHON KOMHUCCHEH
(I'3K).

3amuTa BBITYCKHOM KBaNMM(DPHUKAIIMOHHON pabOTHl SABISETCS 00sA3aTEIBHONW MPOLELYpOid
UTOTOBOW TOCYAapCTBEHHOW aTTECTAIIMU CTYJIEHTOB BBICHINX y4€OHBIX 3aBEJCHUH, 3aBEPIIAIOLINX
o0OyuyeHHe 10 HallpaBJICHHUIO MOATrOTOBKM OakanaBpuaTta. OHa MPOBOAUTCS MyOIMYHO HA OTKPBHITOM
3aceganun DK cormacHo yTBEp)KACHHOMY JeKaHaTOM TpauKy, Ha KOTOPOM MOTYT
IPUCYTCTBOBATH BCE JKEIIAIOMIHE.

Marepwuaisl, IpeIcTaBIIeMbIe K 3alIUTe:

- BBIIMYCKHAs KBAIM(PUKAIIMOHHAS paboTa (MOsSICHUTEIbHAS 3aMICKa);
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- 3ajanue Ha BeIotHeHue BKP;

- 013bIB pykoBoauTens BKP;

- peuensus Ha BKP;

- mpe3eHTanus (pa3gaToyHbIi MaTepualn), MOANUCaHHAs PYKOBOJAUTEIIEM;

- TOKJIaJ.

B 3amaun ['DK BXOAsAT BBIABICHHE MOJITOTOBIEHHOCTH CTYJIEHTa K MPOQPECCHOHAIBHOU
JESTENIbHOCTH U MIPUHSTHE PEILIEHUSI O BOZMOXHOCTH MPUCBOCHUS eMy KBalupuKauu «0akaaaBpy.

Pemenne o mpucyXIe€HUM BBIMYCKHUKY KBalu(puKauuu «OakajgaBp» MpUHUMAeTcs Ha
3aceqannu ['OK mpocTbiM OOJBIIMHCTBOM MpPU OTKPHITOM T'OJIOCOBAHWU YJIEHOB KOMHCCHM Ha
OCHOBAHUU PE3yJIbTATOB UTOTOBBIX UCHBITAHUN. Pe3ynbTaThl ONpeaeatoTCsl OEHKAMH «OTIUYHOY,
«XOPOLLIOY, «YIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIIBHOY.

OOyuaromuiics HMMeeT MpPaBO IMOJaTh B aNCUIAIMOHHYI) KOMHCCHUIO aleJUISIHI0 O
HapyUIEHUH, 110 €r0 MHEHHIO, YCTAHOBJIECHHOW MPOLETYPhI 3aLUThI

4. O0beM rocy1apCcTBeHHOI UTOTOBOM aTTeCTAlMU

l'ocynapcTBeHHass WTOroBas arTecTalus MPOXOAMT B & ceMecTpe Ha 0as3e 3HaHMI,
MOJIyYEHHBIX CTYJAEHTaMU TMpU H3yuyeHUH aucumiuinH HanpasieHus 18.03.01 Xumunueckas
texHonorus npoduins «TexHonorus u nepepadboTKa MOJIUMEPOBY.

KonTtpons 3HaHM 00y4aronmxcs, NOTyYeHHBIX IPU OCBOEHUH OCHOBHOM 00pazoBaTeIbHOM
pOTpPaMMBI, OCYIIECTBISICTCS B (pOpMe 3amuThl BBITYCKHOW KBAIM()UKAMOHHOW pabOTHl U
IIPUCBOEHUS KBaM(UKALMU «OaKaiaBp».

0O0BeM

Buabl yueoHo padoThI
ALy p B 3aueTHBIX B akanewm.

eIMHHIIAX Jacax
OO0mast TpPyA0CMKOCTb NPAKTUKH M0 Y4eOHOMY IIAHY 6,0 216
CamocrositesbHas padora (CP) 6,0 216
Brmonnenue, nanucanue u opopmienne BKP 6,0 216

Buna kouTpous: 3amura BKP - -
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dakyabTaTuBbl (PT/)
AHHOTanuUs padoyeil NPOrpaMmbl JUCHUNIHHBI
«IlepeBoa Hay4YHO-TexHHMYeCKOH JuTepaTypsD» (PT/.1)

1. Heap AUCHMIJIMHBI — TpUoOpeTeHHe 00yYaAOIUMUCS OOIIeH, KOMMYHUKATHBHOW U
po(heCcCHOHATLHOW KOMITETEHITNH, YPOBEHb KOTOPBIX HA OTACIBHBIX 3TAIaXx sI3bIKOBOW TOJITOTOBKA
MO3BOJISIET BBIMIOJIHATH PA3JIMUHBIE BUIBI MPO(ECCHOHATHPHO OPUEHTUPOBAHHOTO TIEPEBOJA B
MPOU3BOJACTBEHHOM Y HAYYHOM €SI TETLHOCTH.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JOJI3KEH

Obnadoams clenyrOIMUMA KOMIETEHIIHSIMHU:

- CIIOCOOHOCTHIO K KOMMYHHUKAIlMd B YCTHOW W MHCBMEHHON (opMax Ha PyCCKOM U
MHOCTPAHHOM $I3bIKaxX JUIsl pEHICHUs 3a7a4 MEKIUYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOJICHCTBUS
(OK-5).

3uamo:

- OCHOBHBIE CITOCOOBI IOCTHKEHUSI IKBUBAJICHTHOCTH B TIEPEBO/IE;

- OCHOBHBIE TIPUEMBI IIEPEBO/IA;

SI3BIKOBYIO0 HOPMY M OCHOBHBIC (DYHKITHH SI3bIKA KaK CUCTEMBI;

- JOCTaTOYHO€ I BBIINOJHEHUS TEPEBOJA KOJIMYECTBO JIEKCUYECKUX  E€IUHUILL,
¢bpa3eonoru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JIMHIBOCTPAHOBEIYECKUX PEATTUN.

Ymems:

- IPUMEHSTh OCHOBHBIE ITPUEMBI IEPEBO/IA;

- OCYHICCTBJISITh MUCHBMEHHBIH TIEPEBOJ C  COOJIIOJIGHMEM HOPM  JIGKCUYECKOM
9KBHUBAJICHTHOCTH, COOJIFOICHUEM TPAaMMaTHIECKUX, CHHTAKCHYECKUAX M CTHIIHCTUICCKUX HOPM;

- 0(hOpMIIATH TEKCT TTepEBOa B KOMITBIOTEPHOM TEKCTOBOM PEAAKTOPE;

- OCYIIECTBIIATH TIEPEBOJ C COOJIFOJICHHEM HOPM JICKCHMYECKOW OSKBHUBAJICHTHOCTH,
COONIOCHHEM TPaMMaTHUYECKUX, CHHTAKCUYECKMX M CTHJIMCTHYECKHMX HOPM TEKCTa MepeBoja U
TEMIIOPAJIbHBIX XaPAKTEPUCTUK UCXOJHOTO TEKCTA.

Brnaoemw.

- METOJIUKOM MpeIepeBOAUYECKOro aHaIi3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCTIPUSTHIO
HCXOJHOTO BBICKA3bIBAHHS;

- METOJIWKOW TMOATOTOBKM K BBINOJHEHUIO TEPEBOAA, BKJIIOYAs MOMCK WHMOpManuu B
CIIPaBOYHOM, CIIELIUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBAaMH CHCTEMBI COKPAILIEHHOW MEPEeBOAUYECKOM 3alIMCH MPH BBITIOJHEHUU MIEPEBOJIA;

- OCHOBHOHM MHOSA3BIYHON TEPMHUHOJIOTHEN CIIEIUATIBHOCTH;

- ocHOBaMH pedeprpOBaHUs U AHHOTUPOBAHHUSI TUTEPATYPHI 1O CIEIUATBLHOCTH.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

Beenenue. [lpenMer u poip mepeBofa B COBpeMEHHOM ofmiecTBe. PasnuyHbie BHIBI
nepeBoja. 3aauu ¥ MECTO Kypca B TIOJrOTOBKE OaKkaiaBpa TEXHUKH U TEXHOJIOTUH.

Mopyns 1:

1.1. CpaBHeHue nopsIKa CJIOB B aHTJIMMCKOM M PYCCKOM Mpeiioxkenusix. [lepeBoa nmpoctoro
MMOBECTBOBATEIILHOTO MPEJIOKEHHUS HACTOSIIETO, OYyAYIIEro U MPOIISIIIETO BPEMEHH.

OcobeHHOCTH TIepeBOa BOMPOCUTEIBHBIX M OTPUIATEIBHBIX MPEIJIOKEHUH B Pa3IUIHBIX
BpEMEHax.

1.2 TlepeBon npemnoxenuii Bo Bpemenax Indefinite, Continuous. Urenue u nepeBos Mo Teme
"Xumus".
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Monyns 2.
2.1. IlepeBon npeoxxeHuit Bo BpemeHax rpymi Perfect, Perfect
Continuous (yTBepIuTeIbHBIC, BOIPOCUTEIBHBIC H OTpULIATEIbHBIE POpMBI). OCOOCHHOCTH

YHOTpe6JIeHI/I}I BCIIOMOI'aTCJIbHBIX T'JIaroJIOB.

2.2 IlepeBox cTpafaTeIbHOTO 3a10Ta. TpyIHBIE CIIydau NepeBoa CTpajaTeIbHOTO 3a10Ta.
UreHnue u nepeBo] TekcToB no TeMe "Hayka M HaydHble MeTOIbI". AKTUBM3ALMS JIEKCUKU

IMPOYNUTAHHBIX TCKCTOB.

peub.

2.3. IlepeBoa MpUAATOYHBIX MPEIOKEHUH.

IIpunaTounslie moexarue.

[IpunaTounsle ckazyemble.

[IpunaTtounslie onpeneauTeNbHbIE.

[IpunaTounsie 00CTOATENBCTBEHHBIE, TPUAATOUYHbIEC JOMTOTHUTEIbHBIE.

2.4, Turbl yCIOBHBIX MPEIOKEHUH, TpaBUiIa U 0COOEHHOCTH UX MEPEBOA.

[IpakTuka nepeBosaa Ha mpuMepax TeKCToB o0 Xumuu, /.. Menoeneese, nayke u mexHono2uu.
2.5. IlepeBoa peAIOKEHHIA C YIETOM MTPaBHJIa COTIIACOBaHMS BpeMeH. [Ipsimast 1 KOCBeHHast

2.6. PaznuuHble BapHaHTHI IEPEBO/IA CYIIECTBUTEIBHOTO B IPEITIOKEHHH.

2.7. MopanpHbI€ TTIarojbl U 0OCOOCHHOCTH UX MEPEBO/A.

Pa3Butue HaBbIKOB nepeBojia o reme "Hayka 3aBTpamiHero aas".

2.8. CnenmanpHasi TepMuHoOIIOTHA 110 TeMe "'JlaGoparopus".

2.9. Coxkpamenus. OcoOCHHOCTH WX TiepeBoja. Pa3BuTHe HaBBIKOB MEpeBOja Ha MPUMEpE

TekcToB 1o Teme "Jlaboparopusi, U3MEpEeHHs B XUMUU'".

Monyb 3.
3.1. Henuuneie hopmbI T1arosna.
Nudunutus (HeonpenenenHas ¢opma riarojna). Pons MHPUHUTHBA B TPEIIOKECHUH W

BapUaHTHI IepeBO/ia Ha PyCCKU A3bIK. [IpuyacTust u repyHAuH.

3.2. UnpuHUTHBHBIE 0OOPOTHI.
O6opor pmononHeHue ¢ UHOUHUTHBOM. BapuaHThl mepeBoa Ha PYCCKHH  S3BIK.

Tepmunosnorus no reMe "CoBpeMEHHbIE TEXHOJIOTHH .

3.3. O6opoT nomsexaiiee ¢ ”HOUHATUBOM. PazmiuHbIe BapUaHTHI IIEPEBOIA.
TepmuHnosnorus mo teMe "XuMuueckas TEXHOIOTH .

3.4. [lepeBo MpUIACTHBIX 0OOPOTOB.

AOGcomoTHBIN puyacTHEI OO0POT U BapuaHTHI TIEPEBO/IA.

Pa3BuTue HaBBIKOB MepeBoaa Mo Teme " XuMHdecKasi TEXHOJIOorus".

4. O0bem yueOHOH TUCIHIJIMHBI

O6bem
Buast yaebuoii padorsr B 3auernpix | B akanmewm.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4e0HOMY IVIaHY 4,0 144
AyIMTOpHBIC 3AHATHS . 0,44 16
Jlexum (JIek) - -
Jlabopartopubie pabots (JIad) - -
[Ipaktuueckue 3ausarus (113) 0,44 16
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IIpooonscenue mabauysi

CamocrositesibHas padora (CP): 3,34 120
Buj koHTpoOJIS: 3a4eT ¢ OLleHKOM 0,22 8
B ToM umcJie mo cemecTpam:

3 cemecTp
OO0mas Tpy10eMKOCTb JMCUUILIUHBI B CEMeCTpe 2,0 72
AyIUTOpPHbIE 3aHATHS 0,22 8
Jlexuun (Jlek) - -
JlabopaTtopusie paboTs (J1ab) - -
[Tpaxtuueckue 3ausatus (113) 0,22 8
CamocrosiTeabHas padora (CP): 1,67 60
Buja koHTpOJISI: 3a4eT ¢ OlleHKOi 0,11 4

4 cemecTtp
OO0mas Tpy10eMKOCTh JMCHMILIUHBI B cEMecTpe 2,0 72
AyIUTOPHBIE 3aHSITHS 0,22 8
Jlexmum (JIek) - -
JlaGopatopusie padotsl (JIab) - -
[Tpaktugeckue 3ansatus (I13) 0,22 8
CamocTrosiTebHas padora (CP): 1,67 60
Bua koHTpOJIA: 3a4eT ¢ OLeHKOM 0,11 4
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIHHBI
«'paxkaaHcKkasi 3aIMTA B Ype3BbIYAHHBIX cuTyanusax» (PT.2)

1. leap AUCHMIJIMHBI — TIOJATOTOBUTH CTYIEHTA K OCMBICIIEHHBIM MTPAKTUYECKUM JACHCTBHUIM
no o0ecreyeHnI0 CBOEH 0e30MacHOCTH M 3alIUThl B YCIOBHAX BO3HUKHOBEHHS YpE3BBIYaWHON
CUTYalllU IPUPOJTHOTO, TEXHOITC€HHOTI'O M BOEHHOT'O XapakTepa.

2. B pe3yJbTaTe n3y4eHHus JUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKEeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO HCIOJIb30BATH NMPHEMbI OKa3aHWs IEPBOM MOMOIIM, METOJbl 3aIlUThHl B
yCIOBHSIX 4Upe3BbryaiiHbIx cutyanuii (OK-9).

3nams:

- XapakTepUCTUKHU TPUPOAHBIX OCJCTBUIM, TEXHOTCHHbIX aBapuii M KaracTpod Ha
paZuaoHHO, XUMHUYECKH U OMOJIOTMYECKH OMACHBIX O0BEKTaxX, MOopakarommue (GakTopbl APYyTUX
ONaCHOCTEI;

- OCHOBBI BO3EHMCTBHSI ONAcCHBIX (PAKTOPOB UpPE3BbIUYAWHBIX CHUTyallMii Ha 4YeJOBEKa U
IPUPOAHYIO Cpeay, JOMyCTUMBIE IIPEeIbHbIE KPUTEPUN HETATUBHOTO BO3JCHCTBHUS;

- Mepel 0e€30mMacHOr0 TOBEACHUS TMpU MNpeObIBAHUM B paiioHax (30Hax) TOXKAPOB,
PalMOaKTUBHOTO, XUMHUYECKOT0 M OMOJIOTMYECKOT0 3arpsi3HEHMS;

- cnocoObl M CpeACTBa 3alMThl 4YeJOBEKa OT BO3JEHCTBMS NOpaKaloUMX (PakTopoB
Ype3BbIYAHBIX CUTYAIUH IPUPOTHOTO, TEXHOT'€HHOTO U BOGHHOT'O XapaKTepa.

Ymemo:

- HCIIOJIb30BAaTh CPEJACTBA 3aLUTHl OPraHOB JbIXaHUS M KOXKH, MEIULUHCKHE IJIf
CaMO3allUThl ¥ OKa3aHUs OMOIIH JIPYTHM JIIOSM;

- IPUMEHSTh NEPBUYHBIE CPEJICTBA MOXKAPOTYILEHHS AJIs JOKAIU3alMK U TyIIEHUs IoXkapa,
BO3HHKIIIETO B ayAUTOPHUH (J1abOpaTopHH );

- OKa3bIBaTh ce0e M JAPYTHMM IMOCTPAJaBIIMM MEIUIMHCKYIO MOMOIIb C HCHOJIb30BAHHUEM
TaOeIbHBIX U MOAPYYHBIX MEAULIUHCKUX CPECTB.

Braoemy:

- IpuéMaMu MPOBECHHUS YaCTUYHOIN caHUTapHON 00pabOTKU NP BBIXOJIE U3 pailoHa (30HbI)
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTHYECKOI0 3arpsiI3HEHUS (3apaXKeHUs));

- crioco0aMu ¥ TEXHOJIOTUSIMU 3aIUThI B UpE3BbIYANHBIX CUTYALIUAX.

3. KpaTkoe coaep:kaHue AMCHUIINHBI.

3.1. OmnacHoctu mnpupoAHOro XapakTtepa. CTUXWIHBIC O€ICTBHUA, SBJICHHS TPHUPOIBI
pa3pyLIUTENIbHOM CHJIBI - 3E€MIIETPSCEHUsl, HAaBOJHEHHUs, CEJEBbIC IOTOKH, OIOJI3HH, CHEXHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHsl, OypH, Mokapsbl.

3.2. OnacHOCTH TEXHOT€HHOT'0 XapakTepa. ABapuH U KaTacTpodbl Ha paJUallMOHHO ONTACHOM
00BEKTE, XMMHUYECKH OMAacHOM OOBEKTe, OHMOJIOTMYECKH ONacHOM OOBEKTe; Ha TpPaHCIOpTe
(’KEJIe3HOIOPOKHOM, aBTOMOOMIJIBHOM, PEYHOM, AaBHALIMOHHOM); Ha THAPOCOOPY)KEHUSX; Ha
KOMMYHAJIBHBIX CUCTEMAaX >KM3HEO0ECIEUEHN .

3.3. OmacHocTH BOEHHOTO Xxapakrepa. [IpuMeHeHHe OpyXHS MacCOBOTO MMOPAKECHUS
(sIIEpHOTO, XUMHUYECKOTO, OMOJIOTHIECKOTO), OOBIYHBIX CPEJICTB C 3aKUTATEIHHBIM HAIIOJHCHHUEM,
HOBBIX BUJIOB OpPY’KHUsl. 30HBI 3apa)K€HUs OT CPEJCTB MOPAXKEHUS U UX BO3JECHCTBUE HA HACEIIEHUE U
OKPY’KaIOIIYI0 IPUPOAHYIO Cpeay.

3.4. TloxapHas 06€30IaCHOCTb — COCTOSIHME 3aIIMIICHHOCTH HAceJIeHMs, HMYLIECTBa,
o01iecTBa U rocyJapcTBa oT noxapos. [loxkapHast onacHOCTH (MPUYMHBI BOZHUKHOBEHUS 110KapOB B

198



3/IaHUsAX, JIeCHble TMokaphl). Jlokanmuzanusa W TymieHue mnoxkapoB. I[Ipocteiimue TexHUYECKHe
cpenactra noxaportymienust (oraeryrmtend OIT -8, OY-2) u npaBuia Moab30BaHUs HMHU.

3.5. Kommiekc MepornpHusTuii rpa’kAaHCKOM 3alUThl HACEICHUSI.

Omnosemienne u uHDOpPMHUpPOBaHWE HacelneHus 00 omacHOCTH. [IpuHSITHE HaceleHueM
curHayoB omnosemnieHus («Buumanue BceM!», «BoznymHas TpeBora», «PaguannonHas ormacHOCTbY,
«Xumuueckas TpeBora», «OTooi oracHOCTH») U MOPSAAOK JCHCTBUS 110 HUM. DBaKyallys HaCEeJICHUs
U3 30HBI onmacHOCTH. CrocoObl ABaKyallun DKCTpEHHAas SBaKyallusi CTYyJECHTOB U3 ayJUTOPHUH MpU
BO3HMKHOBEHHUH I0OXKapa.

CpenctBa mHAMBUAYaIbHOW 3amuThl opranoB asixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-2K,
PITA-1, PIIT-67M, PY-60M, «®enuxcy, I'JI3K, AT, AI1T-3, I13Y-K, UI1-4M, UII-5, UT1-6, KUII-
8), koxu (JI-1, O3K, KUX-4M, K1X-5M) uenoBeka. MeUIIMHCKKE CPEICTBA 3AIUTHI .

CpencTBa KOJUIGKTUBHOM 3alllUTHI HaceleHus. HazHadueHue, 3alluTHBIC CBONWCTBA yOEKUIII.
[IpotuBopanuanmonusie ykpeituss (IIPY, momzemHble memexoaHble MEpexXojbl, 3ariyOieHHBIE
CTaHIIMU METPOTOJUTEHA), TPOCTEUIITINE YKPBITHS (TpaHIlIer, OKOTIBI, TEPEKphIThIC menun). [IpaBuna
3aHATHUS yOSKHUIIIA.

3.6. OkazaHuwe TEepBOM MEIMIIMHCKON TIOMOIINM TPH OXKOTrax, PaHEHUSAX, 3apaKCHUSX.
[TpoBeneHne yacTUUHOM caHUTapHOU 00PabOTKM KOKHBIX MOKPOBOB YeJIOBEKa MPHU BBIXOJIE U3 30H
PaZ0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOT0 3apakeHUs (3arpsi3HEHHs ), U3 30H TOKapOB.

3.7. JlukBumanus MOCIEACTBUN UYpe3BbIYAHON cuTyauuu. PamuanyoHHas u XuUMHUYECKas
pasBenka odara TmopaxeHHUs (3apakeHus). ABapuiiHO-criacaTenbHble pPadoThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIIMS, JeTa3alus, 1e3UNHPEKIUS, TE3UHCEKIIHS.

3.8. DkcTpeHHass S3BaKyanus W3 ayJIUTOpUHM (JTabOpaTopwu) B YCJIOBHSX IOXKapa,
paauanMoOHHOT0, XUMUYECKOT0, OMOJIOTMYECKOTO 3arps3HEHUs] TEPPUTOPUU C HCIOJIb30BaHUEM
npocreimmx cpeacts 3amuThl («Denukey, ['/13K, nporusorasa I'TI-7 ¢ J{I1T'-3).

4. O0bem yueOHOH TUCHHUIIINHBI

O06Bem
Bunbi yuebHoii padorni B 3avernpix | B akagem.
SAMHUIIAX gacax
OO0mas TPy10€eMKOCTh JMCHHUILIMHBI M0 Y4eOHOMY IJIAHY 1,0 36
AyIMTOpHBIE 3aHSTHS 0,11 4
Jlexmum (Jlek) - -
Jlabopartopusie pabots (JIad) - -
[Tpaktuueckue 3ansatus (113) 0,11 4
CamocrositesibHas padora (CP): 0,78 28
Buj koHTpoas: 3auer 0,11 4
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5. TPEBOBAHMUSA K YCJIOBUSAM PEAJIM3AIINU TPOT'PAMMbI BAKAJIABPUATA

5.1 TpeOoBaHus K KagpoOBOMY oOecriedeHHI0

Kanposoe obecnieuenue mporpammel 6akanaBprarta cooTBeTcTByeT TpedoBanusimM ®I'OC BO:

— peanM3alMi0 TporpamMmbl  OakanaBpuara O0OECHEeYMBAIOT HAay4YHO-TIEJaroruueckue
pabOTHUKH YHHUBEPCUTETA, a TAKXKE JIMIIA, IPUBJICKAaeMbIe K PeaH3aluy MporpaMMbl OakaiaBpuaTta
Ha YCIIOBHSIX TPAKIAHCKO-TIPABOBOTO JIOTOBOPA;

— KBaqM(UKaNMA PYKOBOJAIIMX W HAYYHO-TIEJArOTHYECKUX PaOOTHHUKOB YHUBEPCUTETA
COOTBETCTBYET  KBaJM(PHKAIMOHHBIM  XapaKTEPHCTUKaM, YCTaHOBIEHHBIM B  EnuHOM
KBaJTHM(PHKAIIMOHHOM CIIPABOYHHUKE JOJDKHOCTEH PYKOBOAMTENEH, CICIUATUCTOB M CIYXKAIluX,
pasaene «KpanmupukanuoHHbIE XaPaKTEPUCTHKH IOJDKHOCTEH PYKOBOAUTENEH U CHELHATUCTOB
BBICIIETO TPO(ECCHOHATLHOTO W JIOMOJHUTEIBHOTO  MPOQECCHOHAIBHOTO  00pa30BaHUSY,
YTBEPKJICHHOM NMPUKa30M MUHHUCTEPCTBA 3/[paBOOXPAaHEHHs M COLMAIbHOTO pa3BuTus Poccuiickoi
®enepanun ot 11 suBaps 2011 r. Ne 11 (3apeructpupoBad MuHuCTepcTBOM 1ocTULIMU Poccuiickoi
®enepanun 23 mapra 2011 r., perucrpannonnsiii Ne 20237) u npoeccHoHaIbHBIM CTaHapTaM;

— Jond  IUTaTHBIX  HAyYHO-NIEAArOTMYECKUX  pab0OTHUKOB (B IMPHUBEICHHBIX K
IIEJIOUMCIIEHHBIM 3HA4YE€HUSIM CTaBOK) Oosiee 50 MpOLIEHTOB OT OOLIEr0 KOJUYECTBA HAYYHO-
Helarornyeckux pabOTHUKOB yYHUBEpPCHUTETA (aKaJeMUUYeCKHii OakalaBpuar);

— 051 Hay4yHO-NIEJarorMyeckux paOOTHUKOB (B TPUBEAEHHBIX K LEJIOYUCIEHHBIM
3HAYEHUSM CTABOK), MMEIOLINX YUYEHYIO CTEeNEHb U (WIM) YUCHOE 3BaHue, B 0OLIEM YHcie Hay4dHO-
Hearornyeckux paboTHUKOB, PeaU3yIOLIMX porpaMMy OakanaBpuara, 6oiee 60 MpoLEeHTOB;

— 05 Hay4yHO-NIEJaroruyeckux paOOTHUKOB (B TPUBEAEHHBIX K LEJIOYUCIECHHBIM
3HAUYCHHUSIM CTABOK), HMMEIONIUX O00pa3oBaHWE, COOTBETCTBYIOIIEE MNPOPUIIO MPETo1aBacMOM
JUCLUIUIMHBL (MOIyJisl), B OOIIEM 4YHCIE HAay4YHO-TIEJarorudyeckKux paOOTHHUKOB, peaTU3yHOIIUX
nporpamMmy OakanaBpuara, COCTaBIAThH Oojiee 80 MPOIIEHTOB;

— CPEeIHEroJ0BOE YKCJIO IMyOJIMKaluil Hay4yHO-TIeJarorn4eckux pabOTHUKOB YHUBEPCUTETA
3a MEepUoJl pealu3aluu MporpaMmsbl OakanaBpuata B pacuere Ha 100 HaydHO-IIeAaroruuecKux
paOOTHHUKOB (B MPUBEICHHBIX K LEJIOYNCICHHBIM 3HAUEHUSM CTABOK) JIOJDKHO COCTABIISTh HE MEHEE
2 B )KypHaJaX, HHAEKCUpyeMbIX B Oa3ax nanHbeix Web of Science mwnu Scopus, win He menee 20 B
KypHajaxX, MHICKCUPYEeMbIX B PoccuiickoM MHIEKCE HAyYHOTO IUTUPOBAHUS;

— nong paOOTHUKOB (B NPUBEAEHHBIX K IIEIOYMCICHHBIM 3HAUEHUSIM CTAaBOK) M3 4HUCIa
pyKoBoOJUTENEH M paOOTHUKOB OpraHU3alMid, JesITeIbHOCTh KOTOPBIX CBSA3aHA C HAIPABICHHOCTHIO
(mpoduem) peanuszyeMoil mporpaMMmbl OakanaBpuata (MMEIOIIUX CTax padoThl B JAHHOH
npodecCHOHAIBHONM 00JIacTM HE MeHee 3 JeT) B o0meM 4Yucie pabOTHHKOB, DPEaTH3YIOLINX
nporpamMmy OakanaBpuara, He 6oiee 10 mporeHToB.

— oOmiee pPyKOBOJACTBO HAy4YHBIM COJAEpP)KaHHEM IporpamMMmbl  OakanraBpuara
OIpEICIICHHONW HaNpaBJIEHHOCTH (IPOQMIIsA) OCYIIECTBISIETCS IUTATHBIM Hay4YHO-TIEJarorn4eckuM
pabOTHUKOM OpraHu3alii, MUMEIOUIMM YYEHYI0 CTENEHb, OCYLIECTBISIOIIMM CaMOCTOSITEIbHbIE
HAy4YHO-HMCCJIEI0BATEIbCKHE MPOEKThl M YYACTBYIOIIMM B OCYIIECTBIEHHUH TaKUX MPOEKTOB IO
HanpaBleHUIO (Mpo(UI0) MOATOTOBKH, HWMEIOIIMM €XETOJHble IyOJMKAalUK 10 pe3yJsibTaTaM
yKa3aHHOH Hay4YHO-MCCIIEeOBATEIbCKONW JESATEIbHOCTH B BEAYUIMX OTEYECTBEHHBIX M  (WJIH)
3apyOeKHBIX PELEH3UPYEMbIX HAyUYHBIX JKypHalax M M3JaHUAX, a TaKXKe OCYIIECTBISIONINM
©KETOJHYI0 anpoOaluio pe3yIbTaTOB yKa3aHHON HAy4YHO-HCCIIENIOBATEIbCKOW NEATEIFHOCTH Ha
HAIIMOHAJBFHBIX U MEKIYHAPOIHBIX KOH(EPEHIUX.
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5.2 MartepuaiabHO-TeXHHYECKOE o0ecreyeHne

MarepuanpHO-TeXHHUYECKass ~ 0a3a  yHHBEPCHUTETAa  COOTBETCTBYET  JCHCTBYIOIIUM
NPOTUBOIIOXKAPHBIM IPaBWJIaM M HOPMaM H  oOOecreYWBaeT IPOBEICHHE BCEX BHJOB
JUCIUIUIMHAPHOW M MEXIUCHUIUIMHAPHOM  TOATOTOBKM,  IPAKTUYECKOW W HAy4dHO-
MCCIIeI0BATEIbCKOM paboThl 00YyYaIOINXCsl, TPETYCMOTPEHHBIX YYSOHBIM IIIAHOM.

[lepeueHp MaTepHaIbHO-TEXHHYECKOTO OOECIEYECHHUSI BKIIOYAET: JICKIMOHHbBIC ydeOHBIC
ayautopuu (000pyTOBaHHBIE BUICONPOCKIIMOHHBIM 000pYI0BaHUEM IS IIPE3EHTALUHN, CPEICTBAMU
3BYKOBOCIIPOM3BE/ICHUS, SKPAaHOM, U IMEIOLUMH BbIX0 B IHTEpHET), MOMELIeHUs IS IPOBECHHUS
CEMHMHApPCKMX M TNPAKTUYECKUX 3aHATHH (00opynoBaHHBIE y4eOHOH Mebenbio), OMOIMOTEKy
(umeronyto paboune KOMIBIOTEpHBIE MecCTa sl OakajlaBpOB, OCHAIICHHBIE KOMITBIOTEpAaMHU C
JOCTYTIOM K 0a3aM NaHHBIX M BBIXOJOM B VHTepHET), 1abopaTopuu, OCHAIIEHHBIE COBPEMEHHBIM
000pyIOBaHMEM ISl BHINOJHEHUS! HAYYHO-HCCIIEIOBATEILCKON pabOThl, KOMIBIOTEPHBIE KIJIACCHI.
IIpn ncrosnb30BaHUM AIIEKTPOHHBIX M3/IaHUH YHHBEPCUTET 00ECIEYMBACT KaXI0T0 00ydaromerocs
BO BpPEMsI CAaMOCTOSITEIbHON MOJATOTOBKH PadOYUM MECTOM B KOMITBIOTEPHOM KJIacce ¢ BBIXOZOM B
WHTEpHET B COOTBETCTBUH C TPYAOEMKOCTBIO H3Y4aeMbIX AUCIUILIHH.

MarepuansHo-TexHuueckoe odbecneuenue OOII GakanaBpuara 1o HarpaBICHUIO MTOATOTOBKU
18.03.01 - Xumuueckas TexHosorus, npoduis — Texnonorus u nepepadoTka MOJIUMEPOB, BKIIOYACT:

5.2.1. OdopynoBanue, Heo0X0aMMOe B 00pa30BaTeJILHOM Mpolecce

CrpykTypHble moapaszzencHus (akynbpreTa He(TEra30XMMUU U MOJUMEPHBIX MaTepUalIoB
OCYILECTBIISIONIEE TTOATOTOBKY OakanaBpoB 1o HampasieHuto 18.03.01- Xumuueckas TEXHOJIOTHUS;
npodpmis «TexHonoruss U mnepepaboTka MOJMMEPOB» PacIloIaraloT MaTepHaIbHO-TEXHUYECKOU
0a3o0ii, obecrieunBaoIlell NMPOBEACHNE BCEX BUAOB TEOPETHUECKON M MPAKTUYECKOH MOATOTOBKH,
NPEIyCMOTPEHHBIX pabOoYuM ydueOHBIM TUTaHOM. MarepuanbHO-TeXHHYeCKass 0a3a BKIIOYAeT
MIOMEIIEHUS, ayAUTOPUH U CIIELUAIN3UPOBAaHHBIE JIAOOPATOPHUH.

CoctaB 000pyJOBaHUS BKJIIOYACT: YCTAHOBKM U1 CHHT€3a M U3ydeHUs (pusuko-
MEXaHUYECKUX CBOMCTB MOJIMMEPOB, MPUOOPHI ISl U3YUEHHS PEOJIOTHUECKUX CBONCTB MOJIMMEPOB,
YCTAaHOBKHM Il TOJIydeHUs OOpas3lloB, BEChl, MeIIallka BEpXHENpPHUBOAHAs, Npubop «3rudm»
TBEPIOMED, CIIEKTPO(OTOMETP, HACOCH BaKyyMHbBIC, POTOPHBIM HCIIApUTENb, BaKYYMHBIH MOJYJb
JUIS YCT. Hacoca, IIeHTpudyra, MarHUTHbIE MEIIAIKY, POTAIIMOHHBIN HCIApUTENh, AKBaUCTUILISATOD,
BEChl TEXHUYECKHUE, BECHI aHATTUTUYECKUE, rpeOeHka n3mepurenpHas Koncranra I'Y 2, negexrockon
JIEKTPOUCKPOBOH, MU (dEepeHIMATBHBIA  CKAHUPYIOIIUKA  KaJOpUMETp B KOMILUICKTE,
KoJI0OHarpeBaTesid, BAKyyMHbIE HAacOChI, HOTEHLMOCTAT-TAJIbBAHOCTAT, MPUOOP ISl ONpEEeIICHUs
aJIre3uy METOJIOM PeIIeTYaThIX HATIPe30B, pedpakromeTp ¢ moBepkoit UPD-454, pH-meTp-nonomeTp
NOPTATUBHBINA, POTAllMOHHBIN BUCKO3UMETp bpykpuibaa ¢ AONOIHUTENBHBIM ILIUHAEIEM,
criektpomerp YO/BU/BUK Lambda mist ydb/Bu criekTpocKomuy, TPUAUCTHILIATOP B KOMIUICKTE C
UCTAPUTEIBHBIM COCYA0M, IIKAa(bl CYIIWIbHBIE, BBITSDKHBIE MIKa(bl, TBepAoMmep, Mpubop s
OIpEENICHUS XapaKTEPUCTUK ITOKPBITUH, aAr€3UMETP.

CoctaB 000py10BaHHs BKJIIOYAECT YCTAHOBKH JJIs1 CHHTE34, IepepaboTKH 1 u3ydeHus pusnko-
MEXaHUYECKUX CBOMCTB MOJUMEPOB, MPUOOPHI ISl U3YUEHUS PEOJIOTMYECKUX CBOMCTB MOJUMEPOB,
YCTaHOBKH ISl ITOJIy4eHUs 00pa3LoB U3 MOJIMMEPHBIX MaTepUaOB: BaKyyMHBIN MIKaQ, CYIIMIbHBIN
mKad, BHITSDKHBIE HIKa(bl, AMCTUILIATOP, BECHL, Ja00opaTopHas qucneprupytomas ycraHoska JIJIY -
3M, ycranoBka s cymku YUC, «Kon€p» — 11 UCnbITaHUNA HA YIAPHYIO BA3KOCTh, MalllMHA TSI
UCTIBITAHUH Ha pacTsHKeHUE, IIeUb JIUIsl U3MEPEHUS TEIIOCTOMKOCTH, MPeCcC THAPABIMUYECKUil, TpUOOp
JUIs OTIpeICTICHUS ChIITy4eCTH, TPUOOpPHI Ul ONpeAeIeHUs ToKa3aTels TeKyuecTy paciiasa — NPT,
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ammapar 7S BbIpe3KHd 00pasIoB, BaKyyM-(pOpMOBOYHAS MAIIMHA, TUTHEBAsl MAIllMHA, TEPMOILIACT-
aBTomar, BuckozuMmerp «Peorect» g peonorumueckux wuccinepoBanuit, «llommmep K-1» -
HpI/I60p IJi1 OOCHKHU PCOJIOTHYCCKUX U TCXHOJOTMYCCKUX CBOMICTB PCAKTOILIACTOB, Pa3pPbIBHBIC
MallluHbI — OJIA HUCHOBITAHUHN INIEHOYHBIX M BHICOKOHAIOJHEHHBIX KOMITIO3UITMOHHBIX MAaTCPUAJIOB,
YHUBCpCaJIbHAasA HCIbITATCIIbHAA MaAllWHA, CTAHOK [JIA [MOATOTOBKH 06p33HOB MOJIMMEPHBIX
MaTepHUaIoB K UCCIICIOBAHUSIM.

[TomHOKOMIUTEKTHAS JTaOOpATOPHS, OCHAIIICHHAsI MPUOOPAMH IO UCTIBITAHUIO cBOMCTB JIKM
u JIKII B cOOTBETCTBUU CO CIAEAYIONIUM CTaHAAPTaAMU:

Bsizkocth otHocHuTenpHas o OCT 8420-74 / 1SO 2431

Bsizkoctb o bpykdunsay mo 'OCT 25271-93 / 1SO 2555, 1SO 2884

Maccoas moins Henetyunx Bemiects mo ['OCT 31939-2012 / 1SO 3251

Bpewmst Boicsixanus mo 'OCT 19007-73

Crenens nepetupa mo I'OCT 31973-2013 / 1ISO 1524

VYxpoiuctocTs o 'OCT 8784-75/ 1SO 2814

ITnoruocts mo 'OCT 31992.1-2012 / 1ISO 2811-1

Tounmmua mokporo ciost o JIKM I'OCT P 51694-2000 / 1ISO 2808

Tonmmnua nokpeitust o F'OCT 31993-2013 / 1SO 2808-97

Ku3HecnocoOHOCTh MHOTOKOMIIOHEHTHBIX JIAKOKPACOUHBIX MATEPUAJIOB MOCIIEC CMEIICHUS
komnoHeHToB 1o [SO 9514

Anresus menku mo 'OCT 31149-2014 / 1SO2409

Anresnonnas npounocts o I'OCT 27890-88 / ISO 4624

Teepaocts mokpsitust mo TOCT P 54586-2011/1SO 15184 u I'OCT P 52166-2003 / ISO 1522

[lIepoxoBatocts mo 'OCT 2789-73 / ISO P468

Dnactuynocts 1o I'OCT 31974-2012 / 1SO 1519, 1SO 6860

[Tpounocts o Dpukceny mo 'OCT 29309-92/ 1SO 1520

Comnporusnenue yaapy mo 'OCT P 53007-2008 / ISO 6272

IBer mo 'OCT 29319-92 (RAL, NCS) 1SO 3668

Bieck mo 'OCT 31975-2013 / 1SO 2813

[Mapomnporuniaemocts mo 'OCT 25898-2012

HcneiTanus Ha Bo3aeiicTBre constHoro tymana mo 'OCT P 52763-2007/ 1SO 7384.

B cBoto ouepenp PXTY um. [I.U. MeHnneneeBa uMeeT B CBOEM COCTaBE LIEHTP KOJUIEKTUBHOTO
nonb3oBanus (LIKIT), koTopblii BKIItOYaeT J1aOOpaTOpUu aTOMHOAOCOPOIIMOHHON CIIEKTPOCKOIIHH,
MOJICKYJIIPHOM ONTHYECKOH CHEKTPOCKOIUH, SJACPHON MAarHUTHOW PE30HAHCHOW CIIEKTPOCKOIIHH,
peHTreHO0(ha30BOr0 aHAIN3a, FJICKTPOHHOW MUKPOCKOIIUHU, U3YUCHHUS TIOBEPXHOCTH MATEPUATIOB.

Bce nmabopaTopuu OCHAIICHBI COBPEMEHHBIMU MPUOOpPAMH, COCTAB KOTOPBIX MOCTOSHHOMN
OOHOBJISICTCS M TOTIOJTHSICTCSI.

5.2.2 YyeOHO-HArJISIHbIE MOCOOUA

KommekTsl cnaiiioB K JIGKIMOHHBIM KypcaM, IUIaKaThl/Claiibl TUMOBBIX moctepoB HUP,
HaOOPBI MPOAYKLUHU MIPOMBIIIUICHHBIX MTPEINPUATHH, aIbOOMBI TEXHOJTIOTHIECKUX CXEM.

5.2.3 KomnbroTepbl, ”THPOPMAITHOHHO-TEJIEKOMMYHHKAIIMOHHbIE CETH, ANINAPATHO-
NpOorpaMMHbIe M ayAHOBHU3YyaJbHble CPEACTBA

[lepconanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe npourpeBareasivu CD u DVD,
IPUHTEpPaMH U MPOTrpaMMHBIMU CPEACTBAMM; IIPOEKTOPHI; SKPAHBI; Ay IUTOPUHU CO CTALlMOHAPHBIMU
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KOMIUIEKCaMH OTOOpakeHUs: MHpopManuu ¢ Jr0doro snekTpoHHoro Hocurens; \WWEB-kamepsr;
mudpoBas Kamepa K ONTHYECKOMY MHKPOCKOITy; HU(POBOH QoToanmapar; KOMUPOBAJIbHEIC
amrmaparsl; JJOKaJbHas CeTh ¢ BBIX0J0M B IHTEpHET.

5.2.4 IleuaTHble U JIEKTPOHHbIE 00pa3oBaTe/ibHbIEe U HH(POPMAIMOHHBIE PeCYPCHI

NHdpopMalMOHHO-METOIMYECKHE MaTepuabl: ydeOHble TOCOOMs 1O JUCHUIUIMHAM
BapUaTUBHOM YacTW MpPOrpamMMbl; METOAMYECKHE PEKOMEHIAIMM K MPAKTUYECKUM 3aHITHUSAM;
KaTaJIOTH TPOAYKIUH TNPOMBINUICHHBIX HPEANPUATHNA; pa3fgaTOYHbId MaTepual K JEKIIMOHHBIM
KypcaM; 3JIEKTPOHHBbIE Yy4eOHbIe M3JaHUS 10 AMCUUIUIMHAM BapUaTUBHOW YacTH, HAy4HO-
HOITyJISIPHBIE AIEKTPOHHBIC U3/1aHUS.

5.3 YueOHO-MeTOANYIECKOE 00eCTIeUeHHE

Jlia peanuzaluy OCHOBHOW 0Opa30BaTENbHOM MPOrpaMMbl MOATOTOBKH IO IMPOTPaMMe
OakanmaBpuata no HampasiaeHuto 18.03.01 - Xumuueckas TeXHOJOTHS, MPOGUiIb - TeXHOIOTHS U
nepepaboTka TOJUMEPOB HCIONB3YIOTCS (OHABI Y4eOHOU, Yy4eOHO-METOAMYECKON, Hay4dHOMH,
NEepUOIUYECKON HayuyHO-TeXHUYecKOM murepatypsl WH(popMalMoHHO-OMOINOTEYHOro LEHTpa
(UBL) PXTY um. 1. . MenneneeBa u kadenp, yuaCTBYIOUIMX B peau3aliiy IPOrpaMmBbl.

Nudpopmanmonno-oudnuoreunsiii neatp PXTY wum. JI. Y. MenneneeBa obecrieunBaeT
UHQOPMALIMOHHYIO  TOJACPXKKY  pealu3alii  NpPOrpaMMBbl,  CONEHCTBYeT  MOJTOTOBKE
BBICOKOKBTM()UITUPOBAHHBIX CIICUAIMCTOB, COBEPIICHCTBOBAHUIO yUEOHOTO IMpPOIECcca, HAYYHO-
HCCIIEIOBATENLCKOW PpabOoThI, CIIOCOOCTBYET Pa3BUTHIO MPO(PECCHOHATBHON KYyJIbTYpHl OyAyIIEro
CHELHAINCTA.

Crpyktypa u coctaB OuOamoredyHoro (oHga cOOTBETCTBYeT TpeOoBaHusM I[IpumepHOTO
HOJI0XKEeHUs 0 HOPMHUPOBAHUN (POHAOB OMOIMOTEKN BBICIIETO Y4eOHOTO 3aBEICHUS, YTBEPKIEHHOIO
npuka3zoM MunoOpHayku Poccun ot 27.04.2000 r. Ne 1246. MBIl yHuBepcurera obecrnednBaeT
00yyYaromuxcst OCHOBHOW yueOHOM, yueOHO-METOMUECKOM U HAYYHOM JTUTEpaTypoil, HEOOX0IMMOH
JUIS peau3allii 1 KaueCTBEHHOTO OCBOCHHMs OakanaBpamMH 0Opa3oBaTeIbHOTO Ipoliecca Mo BCeM
JUCIUIIMHAM OCHOBHOM 00pa30BaTEeNIbHON MPOrpaMMbl OJTOTOBKY OakajJaBpOB M0 HAIIPaBJICHUIO
18.03.01 — Xumudeckast TeXHOJIOTHS, IPodriIh - TeXHOIOTHS U TIepepaboTKa MOJIUMEPOB.

O6mmit 06Bem MHOTOOTpacheBoro ponaa MBI cocraBnser 1 675 949 k3.

@®oHx yueOHOM M y4yeOHO-METOAMYECKOW JIMTEpaTypbl YKOMIUIEKTOBAH I€YaTHBIMHU
U3JaHUAMU U3 pacyera He MeHee 50 SK3eMIUIIPOB Ka)XI0ro U3 M3/1aHUM OCHOBHOI JMTEpaTyphl,
HEepevynCcICHHOM B padouux mporpaMMax AUCHUIUIMH (MOAynel), MpakTUK, U He MeHee 25
9K3EMIUISIPOB JIOMIOJHUTEIBHOM nuTepaTypbl Ha 100 oOyuaromuxcs.

@oHA  JONMOTHUTEIBHOH JUTEpaTypbl BKIIOYACT IOMHUMO Y4eOHOM  JIUTepaTypbl
ounmanbHele, CHpPaBOYHO-OMONIMOTrpadUUEcKue, CHEIHATU3UPOBAHHbIE OTCUECTBEHHBIE U
3apyOeKHbIe IEPUOTUIECKIEe i NH(POPMAIIMOHHBIC U3IaHHS.

NudopmannoHHO-OMOMMOTEUHBIA  IIGHTp  00ECHeunmBaeT  CaMOCTOATENBHYIO — paboTty
0akanaBpOB B YMTAIbHBIX 3ajlaX, MPENOCTaBISAs LIMPOKHH BBIOOP JIMTEPATYphl MO AKTYyaJbHBIM
HalpaBJEHUsM, a TakkKe oO0ecrmeuynBaeT JOCTynm K mpodecCHOHAIBHBIM 0a3aM JTaHHBIX,
UH(POPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CUCTEMaM.

Kaxnplii oOyvaronuiics obecredeH cBOOOJHBIM JOCTYNIOM M3 JII0OOW TOUYKH, B KOTOPOM
UMeeTCs AOCTYM K ceTu MHTepHeT, K anekTpoHHO-O0ubanoreunoi cucteme (ObC) YHuBepcurera,
KOTOpasi COJCPKHUT Pa3InUHbIC U3IaHHSI 10 OCHOBHBIM M3yYaeMbIM JAUCHUILIUHAM U COPMHPOBaHA
10 COTJIACOBAHMIO C MTPaBOOOIaaTeNsIMU YyUeOHON U y4eOHO-METOANYECKOH JINTEPATYPHI.

Jnst  Oomee  MONHOTO W ONEPATHBHOTO  CIPABOYHO-OMOIHOTrpaduueckoro  u
nHdopmanmonHoro oocayxkuanus B b1 peanu3oBana TeXHOMOTHS DIEKTPOHHOM TOCTABKH.
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DeKTPOHHO-UH(OPMALIMOHHbIE PECYPCHI, UCTIONb3YEMbIEe B 00yUeHUN

Ne  [OnexTponHbIi IIpuHaUIe)KHOCTD, CCbUIKA HA CalT|  XapaKTEepUCTUKA
pecypc OBC, xonn4yecTBO Kitouei AJIEKTPOHHOIO pecypca

1. |9BC «Jlanb» [Ipunagnexxnocts -  cropoHHsis.|Pecypc Bkitouaer B ceOst Kak

000  «M3parenbctBO  «JIaHBY.|3EKTPOHHBIE BEpCHUU KHUT

Ccrlika Ha CalT OBbC|uznarennbctBa «JlaHb» W Apyrux

-http://e.lanbook.com KonudecTBo |BeAyIuX H3AaTEAbCTB yUEOHOM

KIIOYel - JocTym  JUIsl  BCEX |[IUTEpaTypbl, TaK U AJIEKTPOHHBIE

nons3oBareneit PXTY ¢ mo0oro(Bepcun MepuOIUYECKUX H3IAHUN

KOMIIBIOTEDA. [0 €CTECTBEHHBIM M TEXHUYECKUM
HayKaM.

2. OnextpoHHas 0Oaza|[IpuHannexHOCTh ctoponHss.| B[l  «  Reaxys»  comepxut
JTAHHBIX UznarensctBo « Elseviery. Ccpuika|urdopmariuio o:

XUMHYECKUX Ha cairt-|- 55 MJIH. OpPraHUYECKHX,
COEIMHEHU N u|WWwW. reaxvs.com KonnuecTBO|HeOpraHM4YeCKHX u
peakuuii «Reaxys» |kmrodedl - gocTymn Uil BCEX|METaJUIOOPTaHUYECKUX
noab3oBateneii PXTY ¢ mo0oro|coeauHeHui;
KOMIIBIOTEDA. - 36 MJIH. XUMHYECKHX PEaKIIHi;
- 500 w™iH. OmyOIMKOBaHHBIX
pe3yNbTaTOB 3KCIIEPUMEHTOB.

3. |DnexTpoHHO- [IpunamnexxHocTh - CcoOOCTBEHHAS.| DIEKTPOHHBIE BEPCUU YUYCOHBIX U
onomnoTeyHast PXTY wum. WM. MeHnneneesa|HayyHbix u3nanui aBTopos PXTY.
cuctema MBI PXTVY|Ccpuika Ha caiit 9bC — http: //1ib
WM. J.1.|.muctr.ru/ Hoctyn TUTS
Mennenecena (ma|monw3oBareneir PXTY ¢ moboro
Oaze AWBC |kommbioTepa.

«pbucy)

4. |Uudopmanmonno- |[Ipunamnexxnocts ctopoHHsss. OO0 | DnexTpoHHast OoubMoTeKa
cupasoyHas cuctema| «MHPOPMITPOEKT)» Ccbulka Ha|HOpMaTUBHO-TEXHUUYECKUX
«TEXOKCIIEPT» |calit ObC|u3nanuii. Cogepxut 6omee 40000
«Hopwmsbl, npaBuna,|-http://refoirna.kodeks.ru/reforma/ |HanmoHanbHBIX CTaHAAPTOB U JP.
crangaptel Poccun» |KonmnuectBo kmroueit - nokanbubiii| HTL

noctyn ¢ koMmnsrorepos MBI

5. |DnexTpoHHas [Mpunagnexxnocts -  ctopoHHss.|PedeparuBubiii  xypHan (PXK)
BepcHUs 000 «HTU-KOMITAKT» [«Xumus», myOonukyeT pedeparsl,
PedeparusHoro KonnyecTBo KiIrOYe# - JIOKaNbHBIN |[aHHOTAIMK, OuOIHMOrpaduyecKue
KypHana noctyn ¢ komnerotepos MBI, ONMCAaHWS KHUI U CTaTed U3
«XUMMUS» na CD KYpHAJIOB u COOPHUKOB,

MaTepuaioB HAYYHBIX
KOH(epeHIHH.

6. |[DnexTponHas [lpuHannexxHoctb -  cTopoHHssA.[B OBJl nocTymHbl 3J€KTPOHHBIE
OoubmmoTeKa Ccpuika Ha cauT OBbC|Bepcun auccepramuii Poccuiickoit
muccepraruit (OBJ]) |-http://diss.rsl.ru/ KomuuectBo [['ocymapcTBeHHON OHOTHOTEKH: C

kiroueit - 10 (JMokanpHBI JOCTYH C
kommbiorepoB UBIL).

1998 roma-mo CHenUaJIbLHOCTIM:

«IOKOHOMHUYECKHE HAayKun»,
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«¥Opunnyeckue HAYKW»,
«Ilemarornueckue  HayKu» |
«lIcuxonornyeckue HayKu»; C
2004 roja - o BCEM
CIICI[UAJIBHOCTSIM, Kpome
MenuuuHabl B papmanuu; ¢ 2007
roja - Mo BCEM CIEIHUAILHOCTSM,
BKJItOUasi paboOThl IO METUIIMHE U
dbapmarym.

bJI BUHUTU PAH

IIpuHaieKHOCTD CTOPOHHSIS.
OI'bYH BUHUTH Ccbinka Ha calT
-http://www?2.viniti.ru/ Komnuuectso
KIIOYEH - JOCTyll K pecypey
JIOKaJIbHBIM, obecrnieunBaeTcs

cotpynaukamu UBLI.

baza mammeix (bJl) BUHUTHU
PAH - kpynseiimas B Poccun no
€CTECTBEHHBIM, TOYHBIM "
TeXHHYECKHM Haykam. OOmimii
oobem bBJI - Oomee 28 MIH.
nokymeHToB. BJI popmupyercs mo
MaTtepuanam MEePUOINYECKHIX
U3JIaHu#, KHUT, (UPMEHHBIX
W3IaHUH, MaTepUAIIOB
KOH(EepeHIIHiA, TE3UCOB, TATCHTOB,
HOPMATUBHBIX JIOKYMEHTOB,
JICTIOHUPOBAHHBIX HAYYHBIX
pabot, 30 % KOTOPBIX COCTABIISIIOT
pPOCCUICKHE NCTOYHHUKH.

9bC «Hayusno-
AJIEKTPOHHAs
oubnmmoreka eLibrar

[IpuHaAIEKHOCTE -  CTOPOHHSIS.
000 «PYHDb» Ccruika Ha cauT
-http://elibrarv.ru KomnuectBo

y.ru»

KIIIO4EH - JIOCTYTI JUTS
nonp3oBarener  PXTY mo IP-
aZpecaM HEOrpaHUYCH.

SJIGKTPOHHLIG n3aaHusA,
OJICKTPOHHBIC BCpCUHn
NEPpUOANYCCKUX nim
HECIICPHUOANICCKUX I/I3I[aHI/II\/'I

Royal Society of
Chemistry Journals

[Ipunamnexnocts cropoHHss HII
«HDUKOH» Ccbiika Ha caiT -http:
Ilwww. rsc. or g KoauuecTBo
KIIIO4EH - JOCTyI s
nonas3oBarened  PXTY mo IP-
aapecaM HEOIPaHWYEH.

Pecypchr W3/1aTeNbCTBA,
npuHauiexamiero KoponeBckomy
XUMHYECKOMY o01ecTBy
(BenukoOpuranus).

10.

Nature - Hay4HBII
KypHAI Nature
Publishing Group

[Ipunagnexnocts croponunsia HII
HOUKOH Cchuika Ha  calT
-http://www.nature.com/nature/ind e
x.html

KonuuecTBo kimrouet - poctyn Aiis
none3oBareneii  PXTY mo IP-

aJpecaM HeOrpaHUYCH.

MynbTUIUCIUTIITMHAPHBIN
KypHaJl, OOJagaomuid  CcaMbIM
BBHICOKIM B MHpPE HHICKCOM
IUTUPOBAHUSI.

11.

Wiley

[TpunaIe)xHOCTD CTOPOHHSIA
OI'VII «BHeNIHEYKOHOMHUYECKOE

Pecypc comepxutr ©Gomee 1300
KYpHaJIOB TO BCeM 0OO0JacTsIM
3HaHHUH, B TOM uncie 6oiee 300 mo
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http://www2.viniti.ru/
http://elibrarv.ru/
http://www.nature.com/nature/ind

o0beAMHEeHNE «AKaJIEeMHHTOPT [TEXHUYECKIM U E€CTECTBEHHBIM
PAH», HayKaM.
http://www.informaworld.com Ko
WYECTBO KIKOYEH - JOCTyNm ISt
nons3oBarenet PXTY mo IP-
ajzpecam.

12. |Springer [Mpunannexxunocts ctoponnss HII| OnekTpoHHbIE Hay4YHBIE
HOUKOH, Ccpiika Ha  caifT|uHQOpMaMOHHBIE pecypchl
— http://link.sprineer.com/ Komnuue|u3marenscTBa Springer.
CTBO  KJIIOYEH - JOCTYN  JUIs
nonb3oBareneit  PXTY mo IP-
azpecam.

13. |Scopus [TpunaIe)xHOCTD CTOpOHHSSI | MyNbTH W CHUI JUHApPH ast
I['TIHTB, pedepaTtuBHas "
Ccbluika Ha caiiT|HaykomMeTpuyeckas 0a3a JaHHBIX
-http://www.scopus.com Konuuects|uznarensctea ELSEVIER
0 KIYeHW -  joctym  JuId
nonb3oBareneit PXTY mo IP-
ajzipecaM HEOrpaHUYEH.

14. |Pecypchl [IpuHagiexHOCTD croponHsist | OTKpBIT HocTyn K pecypcam: WEB
MEXTyHApOIHOM ITIHTB, Ccbhuika wa  caiit|of SCIENCE -pedepatuBHas u
kommanuu Thomson|-http://webofknowledge.com Komuu|naykomerprueckas 6a3a TaHHbIX.
Reuters HalectBO kmouerd - gocryn it |MEDLINE - pedepatuBnas 6aza
wiatpopme Web of|nmonp3oBareneii PXTY mo IP-{manHbix mo wMeaunmue. Journal
Knowledge aJipecaM HEOTPaHUYCH. Citation Reports -cBemenus 1o

[IUTHPYEMOCTH JKypPHAJIOB.

15. |American Chemical|lIpunamnexuocts cropornsss HIT|{Kommekius )y pHaIOB 10 XUMHU U

Society HOUKOH, Ccpuika Ha  calT|xuMmudeckoil TtexHojoruu Core +
-http://pubs.acs.org/  KomuuecTtBo|uzmarensctBa American Chemical
KJIIouen - JIOCTYII quist| Society
nonp3oBarened  PXTY mo ip-
azipecaM HeorpaHHYeH.

16. |Science - wuayunsiii|[IpuHamiexxHocts croponnss HII[Science - oguH  ©W3  caMbIxX
KypHAI HOUKOH, Ccpuika Ha  CcalT|aBTOPUTETHBIX AMEPUKAHCKUX
(amexTpoHHas — www.science.com Koiu4ecTBO|Hay4HO-TIOMYJISAPHBIX  KYpPHAJIOB.
BEpCUs Hay4YHOMU | KITFOUEit - JIOCTYTI niusi|HoBocT  Hayku W TEXHUKH,
0asbl naHHbIX |[monb30oBateneit  PXTY mo  ip-|mepemoBsie TE€XHOJIOTHH,
SCIENCE ONLINE-|agpecam HeorpaHHUeH. JOCTUKCHHUSI mporpecca,
SCIENCE NOW) o0cyxieHue aKTyaJbHbIX
KOMITaHUHU The npo6IeM 1 MHOTOE JIpyToe.
American
Association for
Advancement of
Science
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17. |AmMepukaHckui [Ipunagnexxnocts crtoponHsiss HII| Komneknus KypHaJIOB o

uHcTUTYT  (pusuku | HOMKOH, Ccbuika HA|TEXHUYECKUM M €CTECTBEHHBIM
(AIP) caitt-http://scitation.aip.ora Komuue |Haykam W3/1aTelIbCTBA
CTBO KJIIOUEH - JOCTyH  JUIsi| AMEpPUKAHCKOTO MHCTUTYTa

none3oBarened  PXTY mo  ip-|usuku (AIP)
apecaM HeorpaHHYCH.

18. |CmpaBouHo- [IprHame)xHOCTH cropoHHsisd|['apanT - cnpaBOYHO-IIPaBOBas
npaBoBasg  cucrema|Cchbuika Ha cauTt -http://{cucTeMa 1O 3aKOHOIATEIBCTBY
«I"apanT» WWW, garant.ru/ KonuuectBo [Poccuiickoit denepanuu.

KIIIO4EH - JOCTyI s

nonw3oBarener  PXTY mo ip-

azpecam.

5.4 KoHTpob Ka4ecTBa OCBOEHUsI MPOrpaMMbl 0aKajlaBpuaTa
DoHIbI OLIEHOYHBIX CPECTB

KoHTponb kadecTBa OCBOCHHS MPOTpPaMMbl OakaliaBpuaTa BKJIIOYAeT B ce0sl TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOYHYIO U UTOTOBYIO (TOCYJapPCTBEHHYIO UTOTOBYIO) ATTECTAIUIO
oOyyJaronmxcs.

Tekyuuit KOHTPOJIb YCIIEBAEMOCTH 00€CTIEUNBACT OIIEHUBAHUE X0/1a OCBOCHHSI TUCIUTLINH U
NPOXOXACHUS  MPAKTUK, TMPOMEXKYTOUHAs  arTecTanus  oOydaloluxcs -  OLIEHHBaHUE
MIPOMEXYTOUHBIX W OKOHYATEJIbHBIX PE3yJIbTaTOB OOY4YEHUS MO TUCIUIUIMHAM, MPOXOXKICHUS
MPAKTHK, BHIIOJIHEHUS HAYYHBIX UCCIIECIOBAHUMA.

@DOH/BI OLIEHOYHBIX CPEACTB BKIIOYAIOT: KOHTPOJIbHBIE BOMPOCH U TUIIOBBIC 3aJaHUS IS
MPAKTHUECKUX 3aHITHH, KOHTPOJIBHBIX pabOT, 3a4€TOB U SK3aMEHOB, MPUMEPHYIO TEMaTHUKY
pedepartoB, KypcoBBIX pabOT; HHBIE (OPMBI KOHTPOJIS, IO3BOJSIONINE OICHUTH CTEICHb
c(hOpMHUPOBAHHOCTH KOMITETEHITNH o0yuatonuxcs. O1eHOYHbIe CPEICTBA MPECTABICHBI B pa00YNX
porpaMMax JTUCITUTUIHH.

locynapcTBeHHass WTOrOBasi arrecTanus OOYyYalOMIErocs SBISAETCS O0sM3aTeNbHOW U
OCYUIECTBJISIETCS TIOCJIE OCBOEHUS MPOrpaMMbI OakanaBpuara B OJTHOM o0beMe. I'ocynapcTBeHHas
UTOTOBasi ATTECTAIMs BKIIOYAET [MOATOTOBKY U 3aIIUTY BBITYCKHOM KBATHM(PUKAITMOHHON pabOTHI.
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Tpe6oBanus k pesyiabtatam ocBoenus OOII

COOTBeTCTBHSA KoMIeTeHIMi U coctaBHbIX yacted OOII 6akasaBpuaTa Mo HanpaBJIeHHIO MOATOTOBKH

18.03.01 Xumunueckasi TEXHOJIOTUA

IIporpamma G6akanaspuara "TexHonorusi u nepepadoTrka noJauMepoB'

OOIeKyIbTYpHEIC KOMITETESHIIHN O6mei§;ﬁzzzzziiﬂmme IIpodeccnonanbHbIe KOMITETEHIN
Biok V]I JucuuminHe! (MoLyn)
2|1!3|4|5|6|7|8|9|1|2|3|4|5|]6(1|2|3|4|5|6|7|8|]9 1011|1617 |18 ]| 19| 20
B1.B.1 MuoctpanHblil SI3bIK +
BlE2 dunocodus
B1.B3 Heropus +
®dusnueckas KyiabTypa i
b1.b.4 cropt + | +
B1.B.S MaremaTuka +
Bl.BE.6 HndpopmaTtrka + |+
B1.B.7 ®dusuka + +
OO1as 1 HeoOpraHuvecKas
b1.5.8 XUMUS + +
B1.E.9 OpraHuyeckast XUMUst + + | o+ | o+
B1.E.10 duznyeckas XuMus + | o+ | o+
Bl.E.11 Kosuonanas xumus + + | o+
Bl.E.12 AHanutuuecKkast XuMus + +
B1B.13 UmxenepHas rpaduka . +
E1E.14 INpukinanHas MexaHHKa + |+
DIEeKTPOTEXHHUKA U
b1.b.15 HPOMBINIIEHHAS 3IIeKTPOHNKA R + +
Bezonacnocts
b1.b.16 JKU3HEESTEIbHOCTH + + +
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brok V]I

OOI11IeKyIbTYpPHBIE KOMIICTEHIIUK

ObwmenpodeccuoHanbHbIe

TIpodeccronaibHbIe KOMIIETCHIMN

KOMIIETEHIIUH
JlvcuuminHel (MOLyIH)
2 (3|4 |5|6]|7]8 2 3|4]|5]|6 6|7 |89 |10|11 |16 |17 | 18| 19| 20
IIporneccel u annmapaTs
b1.b.17 XUMHYECKOI TEXHOIOT UK | F
OO01mast XuMHIECKast
b1.b5.18 TEXHOJIOTUsI
Cucrembl yrpaBieHHs
B1.E.19 XHMHUKO-TEXHOJIOTHIECKUMU +
poreccaMu
B1.B.OJL1 OCHOBBI 9KOHOMHKH 1 + +
YIPABIICHUS IIPOU3BOJICTBOM
IIpaBoBeneHne
b1.B.OA.2 + +
Teopust BeposTHOCTEH 1
B1.B.OJ13 MaTeMaTH4ecKasl CTaTHCTUKA +
JlOTIOIHUTENBHBIE TIIaBBI
B1.B.OJ.4 OpraHU4ecKOd XUMHHU + + +
WHCTpyMeHTANbHbIE METOMBI
BL.B.OJL5 XHMHYECKOTO aHAIIH3a + + +
BLB.OJL6 | DKororus v |+
IIpoektupoBanue neranei
B1.B.OLL7 MaIlMH ¥ alnapaToB + +
ITpoexTupoBaHue MPOIECCOB
b1.B.OA.8 Wl aIapaTos + +
HauepTrarenbHas reomeTpus
b1.B.O/1.9 + +
JIaGopaTopHBIil IPaKTHKYM I10
b1.B.OA.10 IpoLeccaMm U annapaTam + +
XUMUYECKOU TEXHOIOTHI
b1.B.O/I.11 + + +
Xumust 1 pU3MKa MOITHMEPOB
B1.B.OJL.12 TexHonorus 1 060pyAOBaHUE + |+ +
IIPOU3BOJICTBA IIOJIHMEPOB
TexHonorus u 060pyJ0BaHUE
b1.B.OJI.13 IPOIIECCOB MEPEPadOTKU + +
IIOJIIMEPOB
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brox Y]] JlucuuninHel (MOLyIH) OOI11IeKyIbTYPHBIE KOMIIETEHIIUH O61enpodeccnoHanbHbIe [podeccnonanbHbIe KOMIIETEHIINN
KOMIIETCHIIUH
2 (3|4 |56 |78 2 1 3]4]5 6 (7|8 |9]10|11 |16 |17 |18 | 19| 20

MarepuanoBeJieHIE 1 3allUTa

b1.B.O/1.14 OT KOpPO3HH + + +

B1.B.OJL15 MoenupoBaHUe XHMHKO- + .
TEXHOJIOTHYECKHX TIPOIECCOB

B1.B.0JL16 .Ha6opaTop1:u>1e paboTsI 1Mo + +
(usnueckoit XumMun
JlaGopaTopHble paboThI O

b1.B.OJ.17 OPraHUu4eCKOH XMMHU + + +
DJeKTUBHBIE AUCLHUILIHHBI 110

B1.B.JIB (u3nUeckolt KyIbType U I
o cropry

B1.BJIB.1.1 OCHOBBI MEHEIDKMEHTA 1 N . N
MapKeTHHIra
OCHOBBI TEXHHYECKOTO

b1.B.IB.1.2 pETYJIMPOBAHUS U yIIPABIECHUS + + +
KauecTBOM

B1.BJIB2.1 BerauciuTensHas MaTeMaTHKa . .

BI.BJIB22 JluckpeTHast MaTeMaTHKa + +

B1.B.JIB3.1 JlonoHUTENbHBIE TIaBbI + +
u3uku

B1.B.JIB32 SnepHas ¢usnka . N

B1.BJIBA4.1 JlOTIOIHUTENBHBIE TIIaBBI + + +
XUMHU U (PU3UKH TTOJTUMEPOB
DU3UKO-XUMUIECKHE OCHOBBI

b1.B.J1B.4.2 nepepaboTKH MOINMEPOB + + +
DU3UKO-XUMUIECKHE OCHOBEI
TIOJTy9EHHUS! OJIMMEPHBIX

b1.B.]IB.4.3 TUICHKOOOPA3yIOIIIX + + +
MaTepHanoB
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biox V]I

JIMCIUIUINHEL (MO )

OOIIeKyIbTYpPHBIE KOMIICTEHIIUK

ObmenpodeccnoHanbHbIe
KOMITCTCHIIHN

IpodeccuonanpHble KOMIETEHIINN

213|4|5]|6

11

16

17

18

19

20

b1.B.JIB.5.1

IIpoexTrpoBanue
MIPOU3BOJICTB IOJIUMEPOB

B1.B.JB.5.2

OCHOBBI IPOEKTUPOBAHUS
IIPOU3BOJICTB MEPepabOTKH
HOJIMMEPOB

b1.B.JIB.5.3

OCHOBBI IPOSKTHPOBAHHS
IIPOU3BOJICTB JaKOKPACOYHBIX
MaTepuaIoB

B1.B.JIB.6.1

TexHomnorus
(yHKIHMOHATBHBIX
MOJIMMEPHBIX MaTEPUAIIOB

B1.B.JIB.6.2

KoncTpyupoBanue nsnenuit
13 IONUMEPOB

B1.B.JIB.6.3

XuMHUYECKast TEXHOIOTHSI
IIMTMCHTOB U
TTMIMEHTUPOBAHHBIX
JIAKOKPACOYHBIX MaTE€pHUaJIOB

B1.B.JB.7.1

ITpumMeneHne NOMUMEPHBIX
MaTepHaIoB

B1.B.JB.7.2

TexHONOrUst IPOU3BOACTBA U
nepepaboTKH
KOMIIO3HIIHOHHBIX
MaTepHaJoB

B1.B.JIB.7.3

TexHoIO0rus TaKOKPaCOUHBIX
MOKPBITUI

b1.B.JIB.8.1

Mexannueckne TIponeCcChl U
arrapartbl XAMHYECKOUN
TECXHOJIOTUH

b1.B.JIB.8.2

MexaHUKa XUMHIECKHX
IIPOU3BOJICTB

B1.B.JB.9.1

JIOMONIHUTENBHBIE TIIABBI
(usnUecKoit XUMHU

B1.B.JB.9.2

Xumuueckasi KHHETHKA U
KaTajam3

B1.B.JIB.10.1

OCHOBBI KBAHTOBOW XHMHUH

B1.B.JIB.10.2

Xumust MOHOMEPOB

211




ObuenpodeccuoHaIbHbIE

HpO(bCCCI/IOHaHLHLIe KOMIICTCHIINHA

b
70K Y 1 JIMCIUIUINHEL (MO ) OOIeKyIbTYPHEIC KOMITCTESHIIHN KOMITETEHIIHH
2 (3|4 |56 |78 2 3] 4 6|7 |8|9 (10|11 |16 |17 | 18| 19| 20
CHHTE3 U UCCIEeN0BaHNE + + +
B1.B.JIB.11.1 TOJINMEPOB
HccnenoBanue nepepadoTKH + + +
b1.B.JIB.11.2 | nonumepor
HccnenoBanue + + +
b1.B.JIB.11.3 | nakokpacOo4HBIX MaTEpHAIOB
B2.V.1 Vaebras mpaxtuxa + |+ |+ |+ + + + + + + +
HayuHno-uccnenoBatenbckas
B2.H.1 pa6ota + + + + +
E2101 ITpousBoacTBeHHAs IPAKTHKA + |+ |+ |+ |+ + + + + + +
B2.11.2 IpeanuruioMHas IPAKTHKa N P I A + + + + + +
T'ocynapcrTBenHast utorosas
B3 aTTeCTaIHs + |+ |+ |+ [+ ]+ |+ + |+ |+ + |+ |+ |+ |+ + + + + + +
DTILI IepeBon Ha)v'qﬂo- +
TEXHHYECKOH JIMTepaTyphbl
T2 I'paxknaHckas 3amuTa B

‘Ipe3BBI‘IaI\/'IHI>IX cuTyanusx
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Mugekc CogepxaHue
1 DIk -1 nocofHOCTEID MONONE30BaTE OCHOBE! dMNOCOMCKIMK 3HAHKA ANA GOPMUPOBEaHMA MUPOBO33PEHYECKON NOSMLIKM
B1.6.2 tunocodA
B3 [ocy0apcTEEHHaA MTOMroBaA aTTecTauMa
2 k-2 mu:u:u:uISHu:u_-er EHANMEMPOBETE DCHOBHLIE 3TAMEl M SAKOHOMEPHOCTI MCTOPWMHECKOND PasBMTA 0DWEeCTEa OnA hopMMPOBaHIA
MPEAHASHCKOM MOZHLMKA
B1B.3 WcTopua
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
3 CK-3 NocoBHOCTE MONONE30BETE OCHOBEI IKOHOMWHYECKMY SHEHWA B PA3NMYHBIX Chepax MU3HELEATENBHOCTH
B1.E.OA.1 OCHOBBI SKOHOMMKK M YNIDSENEHMA NPOM3B0ACTEOM
B3 [ocynapcTEEHHAA WTOMOBaA STTECTauUMA
4 DK -4 CrocobHOCTEHD MONONEZ0EETE OCHOBLI MPAB0BLIN SHEHWA B PasNMYHEIX Cepax QeATENEHOCTI
B1LE.OA4.2 MpasoBeaeHWe
B3 [oCy0apCTEEHHAA MTOMOBaA aTTeCTauma
5 0K-5 CNOCoBHOCTERD K KOMMYHMKELMM B YCTHOM 1 I'IMDEMEHHI:IL'& hOpMEX Ha PYCCKOM M MHOCTPSHHOM ASLIKEY ANA PEWEHUA 3anaq
MERMMHYHOCTHOMD M MEXKYNbTYPHOMD B3aMMOENCTEMA
BlB.1 MHOCTPEHHBIN A3bIK
oTa.1 MepeBoa HayYHO-TEXHWYECKON NMTEPET YL
B3 locyaapcTEEHHaA MTOroBaA 3T TECTaUMA
& ok nocobHoCTEK paboTaTe B KONNEKTHEE, TONEPEHTHO BOCNPMHMMETE COUMANEHBIE, STHHYEMKME, KOHPECCMOHANBHEIE M KYNETYPHBIE
PEZAMYMA
BE1.E.15 JNEKTPOTEXHWES W NPOMBILNEHHAA JNEKTDOHKES
B3 MocyAapcTBEHHEA MTOroBaA 3T TeCcTaUmMa
F) K -7 CNoCoBHOCTERD K CAMO0PraHMZaLIMM 1M CAM00Bpas0EaHID
B1.B.4 DHU3MYECKan KyNeTYPa W nopT
51.6.9 OpraHuHecan XMMMa
BE1lE.13 WMH#eHEpHaA rpaduka
B1.B.15 INEKTPOTEXHWES M NPOMBILLNEHHARA INEKTDOHKES
B1.B.16 BesonacHoCTh MW3HEASATENBHOCTH
INEKTUEHEIE KYPChI MO GU3MUYECKoN KyNETYDE M CNopTy
B3 [ocy0apcTEEHHaA MTOMroBaA aTTecTauMa
3 K-8 crocobHOCTEHD WINONL30BETE METOALI M MHCTPYMEHTDI MEMHECKON Ky NETYPEl ANA 0DeCNEYeHMA NONHOUEHHON COLMANBHON 1
NpoHECCMOHENEHDN 0EATENBHOCTI
B1.B.4 DHU3MYECKan KyNeTYPa W nopT
INEKTUEHEIE KYPChl MO QUEMUYECKON KyNETYPE M CopTy
B3 locy0apcTEEHHAaA MTOroBas aTTecTauma
3 K9 CNocoBHOCTEH MONONE30BETE NPMEMEl OKASEHWA NEPE0M NOMOLLK, METOOb! 3alUMTEl B YCNOBMAX YPEIBbINEMHBIN CAT YAy
B1l.B.16 BesonacHoCTE MWZHEASATENLHOCTH
oTh.2 MDEMAEHCKEA 3a8MTE B YPESBRINaNHEIN CAT YELMAX
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
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Mugekc CogepxaHue
10 |OnK-1 CrocoBHOCTEHD M MOTOBHOCTEHD MONONB30EETE OCHOBHLIE 38K0HE! ECTECTEEHHOHAYHYHEIN AMCLYANIMH B NPodeCcMOHaNEHDN AeATENEHOCTH
B1.6.5 MaTemaTmka
B1.B.7 PHsHEE
B1.B.8 CALWLEA 1 HEOPrEHMHECKSA XMMIMA
B1.B.9 OpraHM4eckas XMMKUA
B1.B.10 DUZHYECKEA XHMMUA
B1.B.11 KonnouaHaa xMMUa
B1.B.12 AHANMTHYECKAA XMMUA
BE1.B.14 MpuKnagHas MeXaHWKE
BE1lE.17 MPOUECCE! M @NNapaTel XMMUHECKOM TEXHONO MK
bB1l.B.18 DAWER XMMUYECKEA TEXHONOMMA
B1.E.OQ4.10 NabopaTopHEIM NPEKTHUKYM N0 NPOLECCEM M @NNaAPSTaM XMMUHYECKoR TEXHONOMAM
Bl1.E.AB.58.1 MEXEHMHECKME MPOLECCh! M aNNapaThl XMMMYECHOR TEXHONOMAM
B1.B.AB.5.2 MeXaHHKE XMMWYECKMY NPOMSBOACTE
B3 [ocynapcTBEHHAA MTOMoBaA aTTeCcTauMa
11 |onk-2 rOTOBHOCTEKD MCMONEZ0BATE SHAHWA O COBPEMEHHON DMZMYECKDR KEDTHHE MHPE, MPOCTPEHCTEEHHO-BPEMEHHLIX SKOHOMEDHOCT AX,
CTROEHWH BEWECTES ANA NOHWMAHKA OKDYHSHIWErD MMPE M ABNEHWA NpUpoLE
B1.B.7 DuzuKa
BE1.B.9 QpraHu4eckan XMMHA
bB1.B.10 PHUZHMHECKEA XHMMHA
B1.B.11 KonnouaHaa xuMua
B1E.13 MH#EHEpHaA rpadKa
BElE.14 MpMKnanHan MeXaHKKS
B1.B.15 INeKTPOTEXHWKS M NPOMBILUNEHHAA INEKTPOHWKS
BE1.B6.17 MPOUECCE! M aNNapaTel XMMAYECKOM TEXHONO MK
B1.E.00.6 SKONorKA
B1.E.AB.8.1 MEXEHMYECKHME NPOLECCh! M aNNapaThl XMMMYECHOR TEXHONOMMK
B1.B.04B.8.2 MEXEHHKA XMMMYECKMX NPOM3B0ACTE
B3 [oCy0apCTEEHHAA MTOMOBaA aTTeCTauma
12 lonk-z FOTOBHOCTEHO MCMOMB30BaTE 3HAHMA O CTPOEHWM BEWECTEA, NPUpoAe NHMUYECKD CBAZW B PA3NMYHEIX KNACCaX XMMAYECKNX COE0WHEHWN
ANA MNOHKMEHKA CBOMCTE MAaTEPWANOE M MEXEHW3ME XMMMHECKKMX NPOLSCCos, NPOTEKAHOWMX B OKDYHSHOWEM Mrpe
B1.B.8 DBLLEA 1M HEOPrEHMYECKSA XAMIMA
B1.B.9 OpraHuHecan XMMMa
B1.B.10 DHUZHMYECKaEA XHMMUA
B1.B.11 KonnowaHaa xuMua
b1.b.12 AHANWTHHECKAA XMMUA
B1.E.17 MpoUeccsl M aNNapaThl XMMMYECKOR TEXHONDMM
B1.E.OA4.6 SKONorKa
B1B.O4.11 XMMUA 1 QM3MKE NoONMMEPOR
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MHgexc CopgepsaHue
B1.B.AB.4.1 [ ononHUTENEHBIE MNEEE! XMMMIA 1 DMIMKIA NONMMEPOS
BE1.E.4B.4.2 DUEMKO-XMMWHECKME OCHOBEI NEPEPEROTKI NONMMEDDE
B1.E.AB.4.3 DUZMKO-XMMHHECKHME OCHOBEI NONYYEHWA NOMMMEPHBIX MNEHKOOAPAZVIOWMY MATEPUANDE
Bl.E.AB.6.1 TEXHONOrMA PYHKLMOHANEHBIX NONMMEPHEIX MATEPWANDE
B1.B.OB.6.2 KOHCTPYMPOBEHKME MIAEMMA M3 NONMMEPDE
B1B.AB.6.3 KHMUYECKSA TEXHONOMMA MUrMEHTOE M MMrMEHTMPOBAHHEIX NaKOKPSCOYHEIX MaTERKWaN0E
B1.B.[B.8.1 MeENSHMYECKME MPOLECCE! M SNNAPaTEl KMMMHECKON TEXHONOMMM
B1.B.AB.8.2 MexaHWKa XMMHYECKMX NPOMSB0ACTE
B3 [ocy0apcTEEHHaA MTOroBan aTTecTauma
BN3AEHMEM MOHMMEHWA CYLWHOCTI M SHEYEHUA MHDOPMALWY B PE3BMTHM COBPEMEHHOMD MHDOPMaALMOHHOMD oflWECTEE, OCOSHAHMA
13 |[ONK-4 OMACHOCTH M YT P03kl, BOSHWKSHLWMXY B STOM NPOUECcE, CNocolHOCTEHD coDMAETE OCHOBHEIE TPED0BaHMA MHDOPMELWOHHDN
AE30NaCHOCTK, B TOM YWCNE 38LWMTEI FOCYAAPCTEEHHON TaMHEI
B1.E.6 WHpopMaTHKE
B1.B.AB.1.1 DcHOBLI MEHEAKMEHTE W MAPKETHH &
B1l.B.AB.1.2 QCHOBLI TEXHWHECKOrD PEryNMpoBaHA KM YNPEBNeHWA Ka4YecTBoM
B3 MocyAapcTBEHHEA MTOroBaA 3T TeCcTaUmMa
12 |onks BN3fEHMEM OCHOBHEIMA METOOEMM, CNOCoDaEMA 1 CPEACTEaMM NONYHEHUA, XPaHEHUA, nepepabo Tk MHDOPMaLIM, HEBLIKaMM paboTel C
KOMMNEHOTEPOM KaK CPEdCTEOM YNPAENEHMA MHDOPMaLMEN
B1.B.6 MHopMaTIKE
B1l.E.15 SINeKTPOTEXHWES M NPOMBILNEHHAA SNEKTDOHKKS
BE1lE.19 CHCTEMEl YNPSBNEHWA XMMUKO-TEXHONOMMYESCKHMI NPOLECCaMA
B1.B.OA.15 MogenMpoBaHKe XMMUKO-TEXHONOMMHECKMY NPOLECios
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
5 lonks BNaAeHUeM OCHOBHLIMA METOAEMM 3EILUMTEI MPOM3E0ACTEEHHOMD NEPCOHANE W HACENEHWA 0T BOSMOMKHEIX NoCNeacTENA BaPHIH,
KETACTpod, CTHXMIAHER DeEnCcTEMA
B1l.B.16 BesonacHoCTh HM3HEASATENbHOCTH
B3 [oCy0apCTBEHHAA MTOMroBaA aTTecTauMA
6 |K-1 NoCoBHOCTEHD M MOTOBHOCTEHD OCYWWECTENATE TEXHONOMMYECKMA NPOUECT B COOTBETCTEMM C PEMNEMEHTOM M MCNONb30BATH TEXHUHECKHE
CPeaCTEa ANA M3MERPEHWMA OCHOBHLIX NAPaMETPOE TEXHONOMMHECKOro NPOUeCCa, CBOMCTE ChipbA M MPo4 YKLMK
B2.¥.1 YuehHaA NpakTKa
B2.M.1 MpouzBE0ACTEEHHaA NPAKTHKS
B2.MN.2 MpeaaunnNoMHaA NPaKTHES
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
roOTOBHOCTHHD MPMMEHATE AHANMTMHECKKME M YMCNEHHBIE METOLEI PEWEHWMA NOCTABNEHHEIX 38084, MCNONE30BaTE COBPEMEHHbIE
17 |ke MHPOPMELIOHHEIE TEXHOMOMM, NPOBOANTE obpaboTky MHPOPHALLK C MCNONEZ0EEHWEM MPHENALHBIX MPOrpaMMHbIX CPEACTE chepbl }
NpoHECCMOHANEHDN AEATENEHOCTI, WONONBI0ESTE CETEERIE KOMNBKTEPHEIE TEXHONOMMKM 1M B33kl AAHHEIX B CEOEM NpodeCCMOHANEHOA
0flNacTH, NaKeTel NPUKNEAHEIX NPOrpaMM ONA PAacHETa TEXHONOMMYECKMY NapaMeTpoE obopy ooBaHIA
B1.E.OQ0.15 MoaenMpoBaHWe XMMMKO-TEXHONOrMYECKME NPoLECCos
B2.¥.1 YuehHaA NpakTKa
B2.M.1 MponzEC0ACTEEHHaA NPAKTHKS
B2.MN.2 MpeaaunnNoMHaA NPaKTHES
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Mugekc CogepxaHue
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
3 |k-z FOTOBHOCTEIO MCNONb30BETE HOPMATHBHLIE AOKYMEHTEI N0 KAHECTEY, CTAHASPTUSALMAN M CEPTHMPHMKELMM NPOAYKTOE M M30ENMA,
INEMEHTEI IKOHOMHYECKOND GHANW3E B NPaKTHYECKoHW AeATENBHOCTK
B1.BE.0A0.9 Ha4epTaTensHas reoMeTpHA
B1E.AB.1.1 OCHOBEI MEHEAWMEHTE M MAPKETHHNa
B1.EB.OB.1.2 OCHOBBI TEXHWYECKOrD PerynMpoEaHMA 1 YNP3BNEHWA KaYeCcTB0oM
B2.Y¥.1 YuebHaA npakTka
B2.M.1 MpouzBoACTEEHHEA NPSKTHKS
B2.M.2 MpeaounnoMHanA NpaKkTHES
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
12 |k NoCoBHOCTERD MPMHUMETE KOHKPETHEIE TEXHHYEKHE PELIEHIS MpK paspaloTKe TEXHONOMMHYECKMX MPOLECCOE, BEIBMPETE TEXHWMYEOKHE
CPEACTES M TEXHONOMMK © YYETOM SKONOrMYECKHMX NOCNEACTEMA WX NPHUMEHEHHA
B1.E.O4.6 SKONorKa
B1.B.0A.8 MpOEKTHMPOBSHWE MNPOLECCOE M SNNEPSTOE XMMMHECKON TEXHONDMA
B1E.OA4.12 TexHONorKMA 1M 000pYA0BAHME NPOMZB0ACTES NONMMEDOE
B1E.O0.13 TexHONOrKMA M 000pYA0EAHME NPOLECCOE NepepaboTHI NoNMMEPDE
B1LE.OA0.14 MaTepuanoBeaeHHE M 3alUMTa 0T KODPO3MK
B1.B.[B.5.1 MNpoeKTHPOBaHWE NPOMZE0ACTE NOMMMEDOE
B1.B.AB.5.2 CICHOBEI MPOEKTMPOBEHWA NPOMEE0ACTE NepepaloTkK NoNMMEPDE
BE1.E.OB.5.3 QCHOBEI NPOEKTHROBEHKA NPOMZE0ACTE NAaKOoKPACoYHEIX MaTEpHanos
Bl1.E.AB.6.1 TeXHONOrMA PYHKLMOHANEHEIX NONMMEPHEIX MATEPWAN0E
B1.B.OB.6.2 KOHCTPYMPOBEHKME MIAEMMA M3 NONMMEPDE
B1.E.OAE.6.3 ¥HMMUYECKAA TEXHONOMMA MMrMEHTOB M MMMMEHTMPOBAHHEIX NaKOKPACoOYHEIX MaTEpHanoe
B1B.AB.7.1 MpHMEHEHHE NONMMEDHEIX METEDMaN0E
B1.B.AB.7.2 TeXHONOMMA NPOMIE0ACTES M NEPepabOTHI KOMNOSULMOHHEIX METEPUaN0s
B1.B.AB.7.3 TeXHONOMMA NEKOKPECOYHEIX NOKPEITIN
Ba.¥.1 YuebHan npaKTHka
B2.M.1 MpoMzB0aCTEEHHEA NPaKTHKS
B2.M.2 MpeaarnnoMHaA NPaKTHES
B3 [oCy0apCTEEHHAA MTOMOBaA aTTeCTauma
NocoBHOCTEKD MONONE30BETE NPaBNa TEXHWKM DE30NaCHOCTH, NPOMIE0ACTEEHHON CAHMTaPIM, NOMKapHOM BE30NaCHOCTI 1M HOPMBI
20 |NK-5 O0XpaHbl TPYAA, USMEPATE K OUEHWBATE NaPaMeTPLl MPOMSB0ACTBEHHOMD MMKPOKIMMATE, YPOBHA 3aNEINEHHOCTI M 3a8rasoBaHHoCTH,
WYME 1M BMDPELMK, OCBEWEHHOCTH paboumx MecT
B1.E.AB.5.1 MpoeKTHPOBaHWE NPOM3B0ACTE NONMMEPOE
B1.B.04B.5.2 CCHOBRI NPOEKTMPOBAHMA NPOMSB0ACTE NEPepatoTKM NONMMEDDE
B1.EBE.AB.5.3 OCHOBEI NPOEKTUPOBEHKA NPOMZE0ACTE NAaKOKPACoYHEIX MaTEpHManos
B2.Y¥.1 YuebHaA npakTka
B2.M.1 MNponsBoACTEEHHEA NPaKTHKE
B2.M.2 MpeaounnoMHaA NpaKkTHES
B3 [ocy0apcTEEHHaA MTOroBan aTTecTauma
21 NK-6 NoCoBHOCTEKD HANEHXMBETE, HECTPEWESTE M OCYLLECTENATE NPOBEPKY 000Dy A0BESHMA 1M NPOrpPaMMHEIX CREOCTE
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MHgexc CopgepsaHue
B1.B.OA.10 NabopaTopHEI NPAKTUKYM N0 NPOUECCEM 1M SMNapaTaM XMMUHECKON TEXHONOM M
BE1.E.OQ0.15 MoaenMpoBaHMe XMMHMKD-TEXHONOrMYECKME NPoUeCoos

Ba.¥.1 YuehHaA NpakTHKa

B2.M.1 MponzB0ACTEEHHEA NPaKTHKS

B2.M.2 MpeaaunnoMHan NPaKTHES

B3 [ocynapcTEEHHAA WTOMOBaA STTECTauUMA
17 |k7 CrocobHOCTEHD MPOBEPATE TEXHWYECKDE COCTOAHWE, OPraHWS0BLIEaTE NPOQMNEKTHHECKME OCMOTREI M TEKYLLMIA PEMOHT 0DOpYA0BaHMA,
roTOBMTE 0BODYOOBaHME K PEMOHTY M MPMHMMATE 000Dy O0BaHME M3 DEMOHTS
B1.B.OA.12 TexHonorkA 1 oDopyA0BaHME NPOMZB0ACTES NONMMEDOE

B2.¥.1 YuebHan npaKTuka

B2.M.1 MponzE0dcTEEHHEA NPaKTHES

B2.M.2 MpeaaunnoMHanA NPaKTHES

b3 [ocyAapCcTBEHHAEA MTOroBaA 3T TECTaUMA
23 NK-a rOTOBHOCTHHD K OCEOEHWHD M SKCMNYATAUMM BHOEL BEOAMMOrD 0BopyaoBaHMA
B1.B.OA.12 TexHONorKA 1 0DopYA0BaHME NPOMZB0ACTES NONMMMEDOE
BE1.E.OQ0.13 TexXHONOrKMA 1M 0D0pYAOBEHME NPOLECCOE NEPEpaloTKM NOMMMEPOE

Ba.¥.1 YuelHan npaKTHKa

B2.M.1 MponzEC0ACTEEHHaA NPAKTHKS

B2.MN.2 MpeaaunnoMHanA NPpaKTHES

B3 [ocynapcTEEHHAA WTOMOBaA STTECTauUMA
14 [a CrocobHOCTEHD BHAMMEMPOBATE TEXHWHECKYHD AOKYMEHTALMID, NogdbMpaTe oDopyA0BaHME, MOTOBMTE 38ABKM HE MPUMODPETEHME M PEMOHT
obopyAoBaHMA
B1.B.OA.1 DcHOBBI 3KOHOMMKM W YNPEBNEHWA NPOMIB0ACTEOM
51.B.0A.9 Ha4epTaTensHanA recMeTpra
B1.E.AB.8.1 MEXEHMYECKHME NPOLECCh! M aNNapaThl XMMMYECHOR TEXHONOMMK
B1.B.04B.8.2 MEXEHHKA XMMMYECKMX NPOM3B0ACTE

B2.¥.1 YuehHaA NpakTKa

B2.M.1 MpouzBE0ACTEEHHaA NPAKTHKS

B2.MN.2 MpeaaunnNoMHaA NPaKTHES

B3 locyaapcTEEHHaA MTOroBaA 3T TECTaUMA
25 NK-10 NocoBHOCTED NPOBOAHMTE GHANKME ChipbA, METEPWEN0E M rOTOBONA NPOAYKLM, OCYIWECTEBNATE OLUEHKY DESYNETATOE GHANW3a

B1.B.OA.5 WMHCTpYMEHTaNbHEIE METOOE!I XMMHYECKOrD aHan1:a
B1LE.OA0.14 MaTepuanoBeaeHHE M 3alUMTa 0T KODPO3MK
B1EB.AB.1.1 OCHOBEI MEHEAWMEHTE W MAPKETHHN S
B1.B.0B.1.2 OCHOBEI TEXHWYECKOrD PeryNMpOBaHMA M YNPaSBNEHWA KaYeCcTBoM
B1.B.AB.2.1 BeMMCNMTENEHAR METEMaTHES
BE1.E.OB.2.2 AWCKpeTHaA MaTeMaTHKS

Ba.¥.1 YuehHaA NpakTHKa

B2.M.1 MponzEC0ACTEEHHaA NPAKTHKS

B2.MN.2 MpeaaunnoMHanA NPpaKTHES
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Mugekc CogepxaHue
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
% IMK-11 NocoBHOCTED BEIABNATE M YCTPaHATE OTKNOHEHWA 0T PEXHMMOB paboThl TEXHONOrMYeckoro obopyaoBaHKA M NapaMeTpos
TEXHONOMMYECKOrD NPoLeCcs
B1.BE.OA.8 MpPOEKTHMPOBSHWE NPOLECCOE M SNNEPSTOE XMMMYECKON TEXHONDMM
B1.E.OA4.12 TeXHONOrKMA M 000pYADBAHKE NPOMIB0ACTES NONMMEDOS
B1E.OQO.13 TeXHONOrKA M 000pYA0EAHME NPOLECCOE NEPepadoTHI NONMMEPDE
B2.Y¥.1 YuebHaA npakTka
B2.M.1 MpouzBoACTEEHHEA NPSKTHKS
B2.M.2 MpeaounnoMHanA NpaKkTHES
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
NocoBHOCTEK MNGHWPOEATE M NPOB0AMTE DM3MHECKME M XMMMYECKHME SKOMEPUMEHTEI, NPOB0AMTE 00paboTKy WX PESYNBTATOE U
27 |NK-16 OUEHWBAETE NOrPEWHOCTH, BEIABMIETE FTMNOTE30! M YCTaHaBNMBATE MPaHKUEl MX MPHUMEHEHKMA, NMPHUMEHATE METOABI MATEMATHHECKOND
AHaNK3a M MOAENKMPOBAHKA, TEOPETHHECKOND M 3KMEPMMEHTANBHOMD MCCNe0BaHHA
B1.B.OA.3 TeopA BEPOATHOCTEN M MATEMATHYECKEA CTATUCTHRS
B1.B.OA.4 L ononHUTENEHBIE MNEEE! OPraHWHECKOM XMMM
B1.B.0A.5 MHCTpyMEHTaNBHEIE METOAR! XMMWHECKOrD aHanM3a
BE1.E.O4.7 MpoeKTHPOBaHME DETANEN MALWH W aNNapaToe
B1.B.0A.8 MpOEKTHMPOBSHWE MNPOLECCOE M SNNEPSTOE XMMMHECKON TEXHONDMA
B1.B.0A.9 HauepTaTensHas reoMeTpHs
B1.E.OL4.10 NabopaTopHEIM NPEKTUKYM N0 NPOLECCEM M aNNapaTaM XMMUYECKold TEXHONOMAM
B1.B.01.17 NabopaTopHele paboThl MO OPrEHMYECKORN KM
B1.B.AB.2.1 BeMMCNMTENEHAR METEMaTHES
B1.B.AB.2.2 AWcKpeTHaA METEMATHKS
BE1.E.OB.3.1 JononHUMTENEHEIE MNEEE! MK
61.B.0B.3.2 AnepHan dusuka
B1.E.AB.9.1 AononHUMTENBHEIE TNEBE] DMSMHECKDA XAMMA
BlEBE.0AB.9.2 XHUMUYECKAA KMHETHKE M KaTanus
B1E.OB.10.1 CrHOBEI KESHTOBAM XMMIAK
B1.B.0B.10.2 XMMHA MOHOMEDOE
B1.B.0B.11.1 CHHTES M MCCNEdoBaHWE NONMMEDOE
B1E.OB.11.2 MconegosaHMe nepepaba Tk NoNMMERDE
B1E.OB.11.3 MconegoBaHKe NaKkokpacoYHEIX MaTepranos
B2.¥.1 YuehHaA NpakTKa
B2.M.1 MponzEC0ACTEEHHaA NPAKTHKS
B2.MN.2 MpeaaunnoMHanA NPpaKTHES
B2.H.1 Hay4Ho-MCCnenoBaTENLCKAA PER0Ta B CEMECTPAX
B3 locyaapcTEEHHaA UTOroBaA 3T TECTAUMA
28 |MK-17 rOTOEHOCTBHD MPOBQAMTE CTAHASPTHEIE M CEPTHOMKALMOHHEIE MONEITEHWA MATEPWEN0E, W3AENWA M TEXHONOrMYECKHX NPOLECCOE
B1.B.OA.5 WMHCTpYMEHTaNbHEIE METOOE!I XMMHYECKOrD aHan1:a

B1.B.00.14

MaTepHanoBeaeHKE 1 3aLWTS OT KOpPOo3MK
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MHgexc CopgepsaHue
B1.B.OJ.16 NabopaTopHele paboTel Mo DHMEMHECKDN XAMMIA
Ba.¥.1 YuebHan npaKTHka
B2.M.1 MpoMzB0aCTEEHHEA NPaKTHKS
B2.M.2 MpeaarnnoMHaA NPaKTHES
B2.H.1 Hay4HO-1CCNeN0BaTENBCKARA PEO0TA B CEMECTPAX
B3 [ocynapcTEEHHAA WTOMOBaA STTECTauUMA
29 |K-18 FOTOBHOCTLHO MCMONB30BaTE SHAHME CEOMCTE MMMWHYECKMY SNEMEHTOE, COEAMHEHMIA 1 MATEPWANDE Ha MX OCHOBE ANA PELEHWA 38084
NpoHECCMOHENEHDN 0EATENBHOCTI
B1.B.OA.4 L ononHUTENEHBIE MNEEE! OPraHWHECKOM XMMM
B1.B.OA.11 ¥IMMA 1 PUIMKE NONUMEPOE
BE1.E.OQ0.14 MaTepHanoBeaeHWE M 3allKTa OT KOpPOo3HK
61.B.01.17 NabopaTopHeE patoTh MO OPraHMHECKON XMMUK
B1.E.AB.4.1 AononHUTENBHEIE TNEBE XMMHK 1M U3MKA NONMMEPOE
Bl.E.0AB.4.2 DUZMKO-XMMMYECKIME OCHOBRI MEPEPEDOTKM NONMMEPOE
BE1.B.AB.4.3 DUIHMKO-XMMMYECKIME OCHOBEI NOMYYEHWA NONMMEPHBIX NNEHKOOADAZVIOWLMY MATEPHAN0E
Bl1.B.AB.6.1 TexHONorkMA QYHKLMOHANEHBIX NOMMMEPHBIX MATEPWAN0E
B1.B.AB.6.2 KOHCTRYMPOBaHWE M30EMMA M3 NONMMMEDOE
BE1.B.OB.6.3 KHMMMYECKaA TEXHONOMKMA MMrMEHTOE M MMMMEHTMRPOBaHHEIX NaKOKPACoYHEIX MaTEpHanos
B1.E.AB.7.1 MpYMEHEHWE NONMMEDHEIX METEpHanoe
B1EB.OB.7.2 TEXHONOMA MPOMIB0ACTES M NEPEPA0OTKM KOMNOSMUMOHHEX MATEPWANDE
B1E.AB.7.3 TEXHONOMMA NEKOKDAC04HBIX NOKPRITHIA
B1E.OB.11.1 CHHTEZ 1M UCCneaoBaHWe NoNMMEepos
B1EBE.OB.11.2 WMccnenoBaHWe nepepaboTk NonMMEPoE
51.B.0B.11.3 MccnepoBaHe NaKkokpacodYHBIX MATEPUAN0E
Ba.¥.1 YuebHan npaKTHka
B2.M.1 MpoMzB0aCTEEHHEA NPaKTHKS
B2.M.2 MpeaarnnoMHaA NPaKTHES
B2.H.1 Hay4HO-1CCNeN0BaTENBCKARA PEO0TA B CEMECTPAX
B3 [ocy0apcTEEHHaA MTOMroBaA aTTecTauMa
rOTOBHOCTEHY MOIOMNE30BATE SHAHMA OCHOBHBIN QMEMYECKMK TEOPUI ANA PEWEHWA BOSHUKSHWMY (DM3NYECKIMY 38084, CAMOCTOATENEHOMD
30 |NK-19 NPUoBPETEHMA QMZMYECKMX 3HEHWA, ONA NOHMMEHMA NPMHUMNOE PahoTel NpUBOPOE 1 YCTPORCTE, B TOM YMCNE BIXOQAWMY 38 Npeaenk
KOMNETEHTHOCTH KOHKPETHOr D HaNPasneHuA
B1E.OA.7 MpoOEKTHUPOBSHWE AETANEM MALLWH 1 ANNapaTos
61.B.01.16 NabopaTopHeE pAB0TE! MO DMZMYECKDA XAMIM
B1E.AE.3.1 A ononHUTENBHEIE MTNEBE] 3K
B1.B.0B.3.2 AnepHan dusuka
B1.B.AB.9.1 [ ononHUTENEHBIE TNEEE! DHMSMHECKDN XUMMIA
BE1.EB.OB.9.2 KHMUYECKAA KMHETHKE M KaTanus
Ba.¥.1 YuehHaA NpakTHKa
B2.M.1 MponzB0ACTEEHHEA NPaKTHKS
B2.M.2 MpeaaunnoMHan NPaKTHES
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Mugekc CogepxaHue
B2.H.1 HayuHo-1conenoeaTensckan paboTa B ceMecTpax
B3 MocyAapcTEEHHEA MTOroBaA 3T TeCTauMaA
31 NK-20 rOTOEHOCTEHD M3YYETE HEYYHO-TEXHWHECKYHD MHDOPMALAKD, OTEYECTEEHHEIN M 383pYOEHEIR ONBIT N0 TEMATHKE MCCNEd 0ESHWA
B1.EB.OAO.2 MpasoBEensHUE
B1.B.OA.4 L ononHUTENEHBIE MNEEE! OPraHWHECKOM XMMM
B1.B.OA.11 ¥IMMA 1 PUIMKE NONUMEPOE
B1.B.0O.17 NabopaTopHele paboTel N0 OPraHUHECKON XMMIK
B1.E.AB.1.1 OCHOBEI MEHEAXMEHTE M MAPKETHHNa
B1.EB.OB.1.2 OCHOBBI TEXHWYECKOrD PerynMpoEaHMA 1 YNP3BNEHWA KaYeCcTB0oM
B1E.AE.4.1 AononHUTENBHEIE TNEBE XMMMK 1M DU3MKI NONMMEPOE
BE1.B.0BE.4.2 DUIMKO-XMMMYECKIME OCHOBRI NepepahoTkK NonMMeEpos
B1.B.[B.4.3 DUSMKO-XMMAYECKIME OCHOBEI NOMYHEHNA NOMMMEPHEIX MNEHKO0DPAZYIOWMY MATEPHANDE
B1.B.AB.7.1 MpHMEHEHWE NOMMMEPHEIX METEPUAN0E
BE1.E. OB.7.2 TEeXHONOMMA NPOMIE0ACTES M NEPEPEDOTHI KOMNOSMLMOHHEIX METEPHaN0s
B1.E.AB.7.3 TEXHONOMMA NEKOKPACOYHEIX NOKPEITHIA
B1LE.OB.11.1 CHHTES W MCCNeaoBaHKe NoNMMEepos
B1EBE.OB.11.2 WMccnenoBaHre NepepaboTkI NoNMMEPDE
B1E.OB.11.3 MccnegoBaHKe NakokpacoYHEIX MaTepHanoe
B2.¥.1 YuefHaA NpakTIka
B2.M.1 MponsBoACTEEHHEA NPaKTHKS
B2.M.2 MpeaarnnoMHan NPaKTHES
B2.H.1 Hay4Ho-MCCneN0BaTENECKARA PED0TE B CEMECTPAX
B3 [oCy0apCTBEHHAA MTOMroBaA aTTecTauMA
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Wraoekc HaumeHoEsHHE Kade POPMUPYEMEBE KDMIETEHLHH
OK-1 OH-2 OH-3 OH-3 OH-5 OH-6 OH-7 OH-3 OH-9 OIMK-1 OIK-2 OMK-3
B1 Oncunnnmne: | Mooynm) OIMK-4 ONK-5 OMK-6 NMK-2 NK-3 ME-4 NK-5 NK-&6 NMK-7 nNK-8 ne-9 NK-10
MK-11 NK-16 MK-17 nNK-18 nNK-19 MK-20
B1.B.1 MHOCT pEHHER RERIK 9 OK-5
Bl.B.2 Eunocodun 17 |OK-1
BL.E.3 HcTopus 16 |OK-2
Bl.B.4 PUZHUSCKER Ky NETYPE M CNOopT 20 |OK-7 -5
ELES MaTemaThis & OMK-1
EL.E.& HMudopHaTHKa 55 |OnNK-4 OTK-5
EL.E.7 DUZHIKE 2 OmMK-1 OTK-2
EL.E.E FOLLER M HECPTEHHHSCKSR XHMKA 4 OMK-1 OMK-3
BL.E.Z (IPrEHMHSCHaA XHMKA 1 |OK-7 OMK-1 OMK-2 OnMK-3
EB1.B.1D TUZHHSCHER XHMHA 3 OMK-1 OMK-2 OMK-3
Bl.E.11 KonnouaHss XHMHA & OMK-1 OMNE-2 OnK-3
Ei.B.12 A HEMT WSSCKER XHHMKRA 5 OMK-1 OMK-3
BL.E.13 WhHsczrepHzn rpadmks 14 |OK-7 OIE-2
Ei.E.14 MpHKNagHaR BEXaIHHKS 13 |OME-1 OIE-2
B1.E.15 i e 12 oK OK-7 OnK-2 OMK-§
El.E.1& Ee=onacHoCTE MUEHEASATENEHOCT H 43 |OK-7 -5 OMK-&
BL.E.17 MpoUscos W SNNSEaTH XHMWMYSCKoH Texnonorun (11 |OMNK-1 OMK-2 OMK-3
Ei.E.1&8 OBLLER XMMWHECHKER TEXHOMNOMMA 10 |[ONK-1
BLE.1S ::s;z;i::fjnsgf::;cm MM MPOLECCEMM 10 |onk-s
EL.E.OM1 E::E::Dif:x:um H YMIPSENEHHA e |ok-z k-3
El.B.CA.2 MpzEcE=asHUE B3 |OK-4 MK-20
ELE.OM3 If:f::rie:amrubcreﬁ H HETEHET HHECKER s |ne1s
BL.BE.CO.4 OoncnHUTENEHEE [MEE OPraHWHeCkol xuuun (1 MK-16 MK-18 ME-20
EL.E.OM.5 ::;:EEHEH TENEHEE METOLH XHMHU4ECKOMD 5 e nK-18 MK-17
BE1.B.CO.6 Elatlyth 57 |OnK-2 OME-3 ME-4
BEl.B.CA.7 MNpoEKTHpOESHWE OSTAMEH M3WKHH W annapeToe |13 |MK-16 MK-19
EL.E.CM.8 Eﬁ:;lﬁfg:{;ﬁifms W Enn=paToE 1 K4 MK-11 MK-15
BL.EB.CS He“epTaTenbHER recHeT pHA 14 [MKE-3 MKE-% MK-1s
EL.E.OM.10 NaSopaTopHii MPSKTHICYM N0 NPOLSCCEM 1 11 |omet ks -1
SAMNNSPETEN XMMWHECKOA TEXHOMOTHM
BL.B.C.11 KWMUA M hHEHKE NONWMERDE 3B |OMNK-3 MKE-18 MHE-20
B1.B.00.12 :j‘ﬂ’:’:e‘;g‘: u cSopyacEaHMe MPOMSECACTER  3p gy g Mk-7 Mk-§ Mk-11
ELE.OMLII  |TEXHONOMMA W oEopYOCEIHHE NPOUECCoE 40 ni-a k-5 M-11
nepepatoT KH NoNHMERoE
BL.B.C,14 MaTepHaNCESIEHHE W ZELNMTE OT HOPPOSHM 58 [MK-4 ME-10 MK-17 MK-1&
ELE.OMLIS MogenMpoEIHHE XHHHKG- TEXHOMOTHSSCIHX o |omes -2 s

npousCooe
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Wraoekc HaumeHoEsHHE Kade POPMUPYEMEBE KDMIETEHLHH
BL.E.C.18 NzSopaTopHue paboT no duzwseeccon xuaun (3 nK-17 MK-13
BL.E.C0.17 NaSopaTopHue paboT No opraswEecicon uaumr (1 MK-16 MK-18 MK-20
SneKTHEHLIE KyPos No fUsMHeckol KyNETYPRE M (5 o7 OK-B
CcnopTy
Ei.BE.OB.1.1 (MCHOER MEHSARMEHTE M MEDKETHHIE 49 |OMNK-4 nK-3 MK-10 MK-20
BLEJE.1D [ CCHOSS! TEXHINECKOND PerynMPosaHIa 1 43 |OMK-4 Mk-3 MK-10 Mk-20
WNPSENSHHA KS4SCTEOH
Bl.B.OB.2.1 BEMMCIUTENEHSA METEMETHIE 55 |MK-10 MKE-16
BL.BAB.2.2  |OWCKpeTHER METEMETHKE & |MK-10 MKE-16
BL.E.JAB.3.1  |dononHuTensHes raes GHEHKK Z  |MKE-15 MKE-1%
BL.B.OB.3.2  |AoepHan duzuka z MK-16 MK-1%
EL.EJB4.1  |HONCNHUTENLHLE [MEEL XUMUH 1 duzmicu 1= |omcs -18 Mi-20
e MONHMEROE
EL.EJE42 DUZHKC-XHHHYECKHE OCHOER NEpepaSoT M 40 |omk-s NK-18 MK-20
NONHMERDE
EL.EJB.43  |PHIMKCTXMMMSECKHE OCHOBE NOMYSEHUE B |omes k-2 MK-20
MONHMERHLE MISHKSCSPaESYIoWHK METERHEN0E
Bl.BE.JE.5.1 MPOSKT MPOESHWE NPOHSECACTE NOMWMEROE 40 [MK-4 MK-5
EL.EJE.5.2 (}CHOEH NPOSKTHPOESHHA NPOMSE0OCTE 40 |Mica ks
nepepaboT KM NonuRepos
ELEJE.5I | JTHOS NPOSKTHMPOESHWA NPOMIECACTE 1w s k-5
M3KOKPECCHHED METEPHEN0E
ELEBJEG1 | SHenorks Y HELWOHENEHEE MONHMEPHED 1 |omes k-4 P
METEQHEN0E
EL.B.AB.6.2 KoHCT Py WpPOESHHE HEASNHH ME NOMUREROE 40 |[OMK-3 MK-4 MK-18
EL.EJE.E3 KHMHYSCKER TEXHOMOMHA MHIMEHTOE W 1w |omes k-4 MK-18
MHTHEHT HPOEEHHLDE NENOKPSOIHHEN HETEPHEN0E
EL.BE.OBE.7.1 MpHHEHEHHE NOMHMEDHER METEDHEN0E 40 [MK-4 MK-18 ME-20
EL.EAB7.2 TexHONCrHA NPOMSECOCTES M NEpepatoT K a0 M4 k-2 MK-20
KOMACSHUMWOHHE M3TEpHaNCE
BELEJE.7.2  |Texwonorus NaKokpecodHeD NOKDETWE IE o [NK-4 MK-18 MK-20
ELE.B.E.1 MescaHiHeckine NPOLSCCL W 3NNSpaTL 13 |ome Onk-2 Ok-3 -
EHMHHSCIOOH TEXHOMOTHK
ELEJAB.EZ  |MexzsHMKE XMMHSSCKHX NPOHEECOCTE 40 |OTK-1 OIE-2 OTK-3 k-3
Ei.B.OE.9.1 LoncnHUTensHERE Maek GUSHHSCKOR XHHMUM 3 MK-16 MK-1%
ELEJAB.S.2  [Humuueckas KMHETHKE W KaTENME 3 nk-is nK-13
ELEJAB.101  [Ocrosw KESHTOBOH XHMUM 7 nk-is
BLEJAB.10.2  |XuMuA MOHOHEROE 40 |MK-18
BLEJB.11L.1 |CuHTes W HCCNSOOEIHWE NONHMERDE ¥ NK-1& MKE-18 MK-20
EL.E.AE.11.2  |HMccnepcesnne nepepe5oT KK NonMBepoE 40 [MNK-18 MK-18 MK-20
ELEJE.11.3 |MocnenoeaHWs MEKOKPSCOMHLD. METEDHEMOE 3B |ME-18 MNK-18 MK-20
MK-1 MK-2 MK-3 MK-4 NMK-5 MK-6 NMK-7 NnK-8 NMK-9 NMK-10 ne-11 NMK-16
B2 MpakTikn
nNK-17 ne-18 nK-19 NK-20
. MK-1 ME-2 ME-3 ME-4 MKE-5 ME-& MK-7 MK-& Me-3 MK-10 ME-11 MK-16
B2.¥.1 YuebHan npaKTHKa
MK-17 MK-18 ME-1% ME-20
MK-1 ME-2 MK-3 ME-4 MK-5 MK-& MK-7 MK-& MK-3 MK-10 ME-11 MK-16

i
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Wraoekc HaumeHoEsHHE Kade POPMUPYEMEBE KDMIETEHLHH
= I T T TR e ——T nK-19 e
MK-1 MK-2 MK-3 ME-4 MK-5 MK-& MK-7 MK-8 MK-9 MK-10 MK-11 MK-1&
E2.M.2 MNpeanunnoMHEA NPIKTHES
MK-17 MK-18 MK-19 MK-20
B2.H.1 HayuHo- WoCNenoEaTeNLCKaA padoTa B CenecTpa MNK-1& MK-17 MK-18 MNk-19 MK-20
OK-1 OK-2 OK-3 OH-4 OK-5 OK-6 OK-7 OK-8 OK-9 OME-1 ONK-2 OnNK-3
B3 MNoCynapCTEEHHaA HTOrOESR aTTECTalHA OIMK-4 ONK-5 ONK-6 MK-1 MK-2 nK-3 NMK-4 NK-3 NMK-6 nK-7 ne-3 NnK-9
NK-10 NK-11 NK-16 nNK-17 NK-18 nK-19 NK-20
T PRy NLETaTHEEI OK-5 OK-9
©TO.1 Mepeso HEysHO- TEXHHHECKOHR NHTEpaT YR 9 OK-5
= PEFIERTESR ZSOATS B JpE=EE3=H
®TA.2 ' - e 43 |ow-s
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