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1. OBIIME NMOJOXKEHUSA

1.1 OcHoBHass mnpodeccuoHAIbHAS 00pa3oBaTe/JibHAs MNPOrpaMMa  BbICIIETO
o0pa3oBaHusl - Mporpamma IMOATOTOBKM OakajaBpoB (nayee — mporpamma OakanaBpuara, OOII
OakanmaBpuarta), peajgusyemMas B COOTBETCTBUM C  (pelepajbHbIM  TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM  CTaHAAPTOM BBICHIETO 00pa3oBaHus (enepalibHbIM  TOCYAApCTBEHHBIM
OI0/KETHBIM 00pa30BaTENbHBIM YUPEKICHUEM BBICHIETO 00pa3oBaHusi «Poccuiickuii XUMHUKO-
TexHoJiornueckuii yausepcuteT umenn J[.M. MenneneeBa» o Hanpasienuto noaroroku 18.03.01
XuMmuyeckass TexHojorus, npopuib «TexHomorus u mepepaboTka MOIUMEPOBY», MPEICTABIISIET
co00il KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK O0Opa3oBaHUs, OpraHU3alMOHHO-TIEIarOrHYeCKUX
ycioBul, (opM aTTecTalnu, KOTOPBIM MPEICTaBiICH B BHAE OOIICH XapaKTEPUCTUKHU MPOTPAMMBI
OakamaBpuaTa, ydeOHOro TIUIaHA, KalleHAApHOTO YydeOHoro rpaduka, pabouyux MporpaMmm
JUCLUIUIMH, IPOTPAaMM MPAKTHK, OLICHOUYHBIX CPEICTB, METOJIMYECKUX MAaTEPUAIIOB.

1.2. HopMaTuBHBbIe JOKYMEHTBI JJsl Pa3padoTKM NporpamMmbl OakajaBpuatra Mo
HANPAaBJIEHUIO MOATOTOBKHU COCTAaBIISIOT:

- ®enepanbrblil 3ak0H 0T 29.12.2012 1. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- [Ipukaz MunoOpuayku Poccum ot 11.08.2016 r. Ne 1005 «OO6 yTBepxkIeHUH
denepambHOTO TOCYJapCTBEHHOTO O0pa30BATEIBHOTO CTAaHIApTa BBICIIETO OOpa30BaHUS TI0
HarpaBieHuto moaroroBku 18.03.01 Xwumumueckas TexHosorws (ypoBeHb OakajiaBpuaTa)
(3apeructpupoBano B Muntocte Poccum 29.08.2016 1. Ne 43476) (mamee — ®I'OC BO mo
HanpasneHuto noaroroBku 18.03.01 Xumuueckas TexHonorus (ypoBeHb OakanaBpuaTa);

- [Ipuka3 MunucrtepctBa o0Opa3oBanus u Hayku Poccuiickoit ®enepauuu ot
19.12.2013 r. Ne 1367 «OO6 yrtBepxkaenuu Ilopsigka opraHuM3alud W OCYIIECTBICHUS
00pa30oBaTeNbHON JEATENbHOCTH TO 00pa30oBaTeNbHBIM MPOrpaMMaM BBICHIETO OOpa3OBaHUS —
nporpaMMaM OakanaBpuaTa, IporpaMMam CIielMaInTeTa, mporpaMmmam OakanaBpraray.

1.3 O0masi xapakTepucTHKA MPOorpaMmMsbl 0aKajiaBpuara

[eabio nporpaMMbl 0akajaBpuaTa SBISETCS CO3JIaHUC TSl OOYYArOIIMXCS YCIOBUM st
npuoOpeTeHus HeOOXOAUMOTO [UIsl OCYHIECTBIICHUS NMPOPECCHOHATBHON NEATEIbHOCTH YpPOBHS
3HaHWW, YMEHHUW, HAaBBIKOB, OIbITa JCSITEIBHOCTH U TMOATOTOBKM K 3alllUTE BBITYCKHOM
kBanupukanroHHoi padbotsl (BKP).

[lonyuenne oOpazoBaHMs 1O TporpaMMe OakanaBpuara JOIyCKaeTcs TOJNBKO B
00pa3oBaTeNbHON OPraHU3aIH BHICILIETO 00pa30BaHus (J1aee - OpraHu3anus).

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

O6bem mporpamMMmbl OakanaBpuarta cocrtaBisier 240 3aueTHBIX enWHHMI] (Janee - 3.€.) BHE
3aBUCUMOCTH OT (hOpMbl OOy4eHHs, TPUMEHSIEMbIX 00pa30BaTENbHBIX TEXHOJOTUH, pealn3aluu
nporpaMMbl OakajnaBpHaTta C HCIOJNB30BAaHHEM CETEBOM (OpMBI, peaau3aluu MpOTrpamMMbl
OakanaBpuaTa Mo UHAUBHIYyAIbHOMY y4eOHOMY IUIaHy, B TOM YHCJIE YCKOPEHHOTO O0yUYeHUS.

Cpoxk nomyuyenus o0pa3oBaHus 110 porpamme OakanaBpHuara:

- B OuHOM (opme o0OydyeHHs, BKJIIOYAas KaHUKYJbl, MPEIOCTaBIsiEMble IOCIE
MPOXOXKACHUS TOCYNapCTBEHHOW HTOTOBOM aTTeCTallH, BHE 3aBUCUMOCTH OT MPUMEHSEMBIX



0o0pa3oBaTeNbHBIX TEXHOJOTHH cocTaBiseT 4 roga. O0beM mporpammbl OakaiaBpuaTa B OYHOU
dbopme oOyueHus1, peaan3yeMblil 3a 0uH y4eOHbIi ro, coctaBiseT He 6omnee 60 3.e.;

- B OYHO-3a0YHOW WM 3a04HOM Qopmax o0OydeHHs BHE 3aBUCUMOCTH OT
IPUMEHSIEMbIX 00pa30BaTEIbHBIX TEXHOJIOIMH YBEIMUYMBAETCS HE MEHee 4eM Ha 6 MecsleB U He
O6onee yem Ha 1 rox Mo CpaBHEHHMIO CO CPOKOM IOJy4YeHHMs OOpa3oBaHMsA 1O O4YHOU (opme
o0yuenust. O0beM mporpaMMel OakagaBpuaTa 3a OJUH y4eOHBIM T0/l B OUHO-3a0UHON MJIM 3a0YHOU
dopmax 00ydeHHsI HE MOXKET COCTaBIATH Oojiee 75 3.€.;

- npu 00y4eHUH 10 UHAWBUAYAIbHOMY yUY€OHOMY IUIaHy BHE 3aBUCHUMOCTHU OT (POPMBI
o0yuyeHMsI COCTaBlIsileT He Oojee cpoka TONy4eHUs O0Opa3oBaHUs, YCTAHOBICHHOTO IJis
cooTBeTcTByIOIEH (opMbl 00yueHHs, a mpu OOyUYeHHMH MO WHIWBUAYAIBHOMY IUIaHy JHUI[ C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI MOXKET OBITh YBEJIMUEH MO UX JKEJaHHUIO He Oojiee ueM
Ha 1 TOJQ MO CPAaBHCHHIO CO CPOKOM TOJYYCHHsI OOpa30BaHUs IS COOTBETCTBYIOMICH (HOpMBI
o0yuenusi. OO0beM mporpamMmbl OakajiaBpuatra 3a OJIWH YYEOHBIH TOJI TpU OOYYEHHH TIO
WHUBUTyaTbHOMY TUTaHY BHE 3aBUCHMOCTH OT (hOpPMBI OOYUYEHUSI HE MOXKET COCTaBIIATH Oosee 75
3.e.

KonkpeTHblii Cpok modydeHuss oOpazoBaHMsi M 0O0BEM Mporpammbl OakajaBpuaTta,
peanu3yeMblii 3a OIMH y4eOHBbIH roJl, B OYHO-3a0YHON MIJIM 3a04HOM (popMax oOydeHus, a Takxke Mo
VHAMBUYyaJIbHOMY IUIaHY OINpPEAENAIOTCS OpraHu3alyell CaMOCTOATENbHO B IPEIENax CPOKOB,
YCTAaHOBJIEHHBIX HACTOSIIIUM ITyHKTOM.

[Ipu peanuzanuu nporpaMMbl 6akajgaBpuaTa OpraHU3alys BIPaBe MPUMEHATh JIEKTPOHHOE
0o0y4eHHe U TUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHUH.

[Tpu oOyueHwnH M1 C OrpaHMYEHHBIME BO3MOKHOCTSIMH 3/I0POBBSI 3JICKTPOHHOE 00yUeHHUE U
JMCTaHIMOHHBIE 00Pa30BaTeNbHbIE TEXHOJIOTHH JIOJKHBI IIPEAyCMAaTPUBATh BO3MOKHOCTh IIpHUeMa-
nepeaayu UH(GOpMaIK B JOCTYIHBIX Ui HUX (OpMax.

Peanuzanus nporpaMMel 6akajiaBpraTa BO3MOXKHA C UCIOJIb30BAHUEM CETEBOM (hOPMBI.

OOpa3zoBarenbHasi JEATENBHOCTh [0 Mporpamme OakanaBpuaTra OCYLIECTBISETCS Ha
rocyJapCcTBEHHOM s3blke Poccuiickoir ®Penepanuu, €ClIM HHOE HE OIPEACIICHO JIOKAJIbHBIM
HOPMATHUBHBIM aKTOM OpPTaHU3aIUH.

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

Oto obecneunBaeT BO3MOXKHOCTh pealM3allid IporpamMMm OakanaBpuara, HMMEIOUIMX
pa3IMYHYI0 HAMPABJICHHOCTD (MpoduiIs) 00pa3oBaHus B paMKaX OJHOTO HANpaBJICHUS MOATOTOBKHU
(manee - HaMPaBIEHHOCTH (MPOQUIIB) TPOTPAMMBI).

IIporpamma GakanaBpuaTa COCTOUT U3 CIEIYIOLUIMX OJIOKOB:

bBaok 1 «/lucuMmiamHbl (MOAYJAM)», KOTOPBIM BKJIIOYACT AUCIHUIUIMHBL (MOIYJIH),
oTHOcAIIMecs K 0a30BOM YacTH MpOrpaMMbl, M JAUCHUIUIUHBI (MOMIYJH), OTHOCAIIMECS K €€
BAPUATUBHOW YaCTH;

baok 2 «IIpakTHKH», KOTOPBI B TMOJHOM OOBEME OTHOCHUTCS K BapHaTUBHOW YacTH
POTrpaMMBl;

Baok 3 «l'ocynapcTBeHHasi MTOroBasi aTTecTallMs», KOTOPHIH B IIOJIHOM OOBEME
OTHOCHTCSI K 0230BOM 4acTH NMPOrpaMMBbl U 3aBEPLIAETCS IPUCBOCHUEM KBaJTIU(UKALMH, YKa3aHHON
B IIepeYyHE HAINpaBJICHUH MOJIrOTOBKHM BBICIIET0 0Opa3oBaHHUs, YTBEPKAEHHOM MMHUCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoit @eneparium.



CTpykTypa nporpammsbl 0aKkajiaBpuarta

OO0beM mporpaMMmbl OakangaBpuaTa B
CrtpykTypa nporpamMmsl 0akajiaBpuaTa
3a4EeTHBIX €INHHUIAX
Juctunnuael (MOLyIn) 216
bok1 ba3zoBas yacTth 115
BapuaTtuBHas yactb 101
[TpaxTuku 18
Bbrok 2 P
BapuaTtuBHas yacth 18
['ocynapcTBeHHast HTOTOBas ATTECTALUS 6
brnok 3
ba3oBas yacTb 6
O0mwem nporpaMmsbl 6akanaBpuaTa 240

Jucuuiuineel  (MOIyJHM), OTHOcAlIMecs K 0a30BOW dYacTW HporpaMMbl OakajaBpuata,
SBIISIIOTCSL 0053aTENIbHBIMU JJISI OCBOCHMS OOYYaIOIIMMCS BHE 3aBUCHUMOCTH OT HAaIPaBJICHHOCTH
(mpodwiist) mporpamMmbl OakaiaBpuaTa, KOTOPYKO OH ocBamBaeT. HaGop muctumuimH (MOIyJei),
OTHOCAIIMXCS K ©0a30BOM dYacTW TpOrpaMMbl OakalaBpuara, OpPTaHM3AlUs OIpPEIeNsIeT
CaMOCTOSITENIbHO B 00beMe, ycTaHoBieHHOM Hactosium @I'OC BO, ¢ yueToM COOTBETCTBYIOIICH
(COOTBETCTBYIOIIMX) TMPUMEPHON (MPUMEPHBIX) OCHOBHOW (OCHOBHBIX) O0Opa30BaTEIHHOM
(0Opa3oBaTenbHBIX) MPOTPAMMEI (IIPOTPAMM).

Jucuumnueel (MOAYIH) 10 GUIOCOPUH, UCTOPUH, UWHOCTPAHHOMY SI3BIKY, O€30MacCHOCTH
KHU3HEEATSIFHOCTH pean3yloTcss B paMkax 0azoBoi yactu bioka 1 «AucuuruimHbl (MOZYIIN)»
nporpamMmMbl O6akanaBpuata. O0beM, coJiepKaHue U MOPAJOK peau3alMy YKa3aHHBIX TUCHUIUIMH
(MomyJieil) onpenensoTcsl OpraHu3alreil CaMOCTOSITENBHO.

JucuutuinHb! (MOAYIH) TI0 PU3UYECKO KyJIbType B CIOPTY PEAU3yIOTCS B paMKax:

- 6a3oBoit wactu broka 1 «/lucuumiausabl (MOXYNH)» TpPOrpaMMbl OakalaBpuara B
o0beMe He MeHee 72 akaJeMUYECKUX 4acoB (2 3.e.) B 04HOU (opMe 00yUeHHS;

- ANIEKTUBHBIX TUCIUILUIUH (MOAYyJei) B oObeMe He MeHee 328 akaleMUYEeCKUX YacoB.
VYkazaHHBIE aKaJleMUYECKHUE 4Yachl SIBISIOTCS OO0s3aTENbHBIMH JUIS OCBOCHMS U B 3.6. HE
NEPEBOATCS.

JucuutuiHel (MOIY M) MO (PU3MUYECKOW KYJIbType W CIHOPTY PEaNH3yIOTCS B TOPSIIKE,
YCTAaHOBJICHHOM OpraHu3anuen. Jlias HMHBaNMAOB M JUI] C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbsl OpraHM3allis yCTAHABIMBAET OCOOBIM MOPAJOK OCBOCHHUS IUCLUIUIMH (MOAyJeH) Mo
(Gu3n4ecKoil KyJabType U CIIOPTY C YYETOM COCTOSIHUS UX 3J0POBBS.

Jucuumnuael (MOIYJIH), OTHOCSIINECS K BAPHATHBHON YaCTH MPOrpaMMbl OakajaaBpuaTa, u
NPaKTUKU ONPEAEISAI0T HAalPaBIeHHOCTb (Ipoduiib) nporpaMMel Oakanaspuara. Habop nucuumniux
(Momyneit), OTHOCALIMXCS K BAapHaTHBHOM dYacTW MporpaMMbl OakajlaBpuaTta, W TPaKTHK
OpraHu3aiys ONpeNessieT CaMOCTOATEIbHO B o0beMe, ycraHoBieHHOM HactosimmM PI'OC BO.
[Tocne BeIOOpa 00yyarOmUMCs HAaIIPaBIEHHOCTH (MIPOQUIIsL) MPOrpaMMbl, HAOOP COOTBETCTBYIOLIUX
JUCLUIUINH (MOZYJIEH) U IPAKTUK CTAHOBUTCS 0053aTEIbHBIM ISl OCBOCHUS 00yYarOIIUMCS.

B bnoxk 2 «llpaktukw» BXOAAT yueOHas W TPOU3BOACTBEHHAs, B TOM YHCIIC
NPEIANUIUIOMHAS, IPAKTUKH.

Tun yueOHOM NpPAaKTHKM — MpakTHKa IO IOJyYEHHIO IMEPBHUYHBIX MPO(ECCHOHAIBHBIX
YMEHUH U HaBBIKOB, B TOM YHCJIe NMEPBUYHBIX YMEHMH U HABBIKOB HAy4YHO-UCCIIEI0BATEIbCKON
NeSITEbHOCTH.

CriocoObI poBezieHNsT y4eOHOM MPAKTUKU: CTAllMOHAPHAS; BHIC3HAS.



Tunel NpON3BOJICTBEHHOW MPAKTUKU:

— MPAKTHKA IO TIOTYYEHUIO MPO(eCCHOHANIBHBIX YMEHUH U OTBITa MPOodecCHOHATBHOM
JIeATEIbHOCTH;

— TEXHOJIOTMYECKasi MPaKTUKa;

- neJaroruyeckas npakTHKa;

- Hay4YHO-HCCleIoBaTeNIbcKas paboTa.

CriocoOsI poBeIeHUsT IPOU3BOACTBEHHON MPAKTHKU: CTallMOHAPHAS; BHIC3THAS.

[IpenaumnuomMHas mpakTHKa MPOBOIUTCS AJIsl BHITIOJHEHHSI BBITYCKHOW KBaNMH()PHUKAIMOHHOM
paboThI U sABIsETCSA 0053aTEIBHOM.

IIpu pa3paboTke mnporpamm OakajaBpuaTra OpraHu3alMs BbIOMPAET TUIBI NPAKTUK B
3aBUCUMOCTH OT BHJa (BUIIOB) AESITEIBHOCTH, HA KOTOPBIM (KOTOPHIE) OPUEHTUPOBAHA IIpOrpamMma
OakanaBpuata. OpraHuzanus BIIpaBe MNPEIyCMOTPETh B IporpamMMme OakaiaBpraTa WHBIC THIIBI
MPAKTUK JIOMOJTHUTEIBHO K YcTaHOBJIEHHBIM HacTosimum OI'OC BO.

VYyeOHass u (WIKM) MPOU3BOJCTBEHHAS MPAKTUKU MOTYT MPOBOJUTHCA B CTPYKTYPHBIX
MO/pa3/IeNICHUAX OpraHu3aliu.

Br160p MecT mpoxXokIeHUs MIPAKTUK ISl JIUI C OTPAHHYEHHBIMH BO3MOXKHOCTSMHU 310POBbSI
MIPOU3BOUTCS C YIETOM COCTOSIHUS 3/I0POBbsI 00yJarOIIUXCS ¥ TPeOOBAHU 1O JOCTYITHOCTH.

B bunox 3 «locymapcTBeHHass WTOroBas aTTeCTAallUs» BXOIUT 3aIlIWTa BBITYCKHON
KBTM(DUKAIIMOHHOM pa0OThI, BKIFOYAs MMOATOTOBKY K MPOIEAYPE 3alTUTHI U MPOIICTYPY 3aIIUTHI, a
TaK)Ke MOATOTOBKA K cJaue M claya rocyJapCTBEHHOTO SK3aMeHa (€clii OpraHu3alivs BKIIOYWIIA
TOCYJIapCTBEHHBIN 3K3aMEH B COCTAB TOCY/IapCTBEHHOW UTOTOBOM aTTECTAIUH).

[IporpamMmbl GakanaBpuara, COAEp)KAIUME CBEICHHS, COCTABISIOLUIME TOCYAapCTBEHHYIO
TaliHy, pa3pabaThIBAIOTCS U pealu3yroTCs MPU CO3AaHUU YCIOBUHN U C COONIIOJIEHHEM TpeOOBaHHIA
3akoHogarenbeTBa Poceniickont denepanuu 0 rocyJapcTBEHHOM TailiHe

Peanm3zanust actu (4yacreil) oOpa3oBaTeIbHONW MPOTPaMMBI U TOCYJAPCTBEHHOW HUTOTOBOM
aTTecTallid, COJepKallel HayYHO-TEXHUYECKYI) HH(OPMAINIO, TMOJICKANIYI0 SKCIIOPTHOMY
KOHTpPOJII0, U B paMKax KOTOPOH (KOTOPBIX) JO CTYJIECHTOB JOBOJATCS CBEACHHUS OTPAaHUYCHHOTO
noctyna M (W) B YYEOHBIX IEISX HCIIOJIB3YIOTCS CEKPETHBIC 00pa3Ibl BOOPYKCHHS, BOCHHOM
TEXHUKH, UX KOMIUICKTYIOIINE U3CIINS, HE IOMYCKAETCs C MPUMEHEHHUEM 3JIEKTPOHHOTO O0y4eHHUS,
JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

[Ipu pa3paboTke mporpamMmbl OakaiaBpruaTa 00y4JaromnUMCcsl 00ECIeYnBaeTCs BO3MOKHOCTh
OCBOGHHS JUCHUIUIMH (MOZyJei) Mo BRIOOpPY, B TOM YHCIIE CIElMaIbHbIe YCIOBHUS MHBAIHUIAM U
JUIAM C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3[I0pOBBS, B 00beMe He MeHee 30 mpoIeHTOB 00beMa
BapuaTuBHOM yacT bioka 1 «uciuminasl (MOILyIN)».

KonuyecTBO 4acoB, OTBEIEHHBIX HA 3aHATHUS JIGKIIMOHHOrO THUIa, B 1enoM no bioky 1
«Iucuurmmabl (MOIyH)» JOJDKHO COCTaBiIsATH He Oonee 50 MpomeHTOB OT OOIIEro KOJIMYecTBa
4acoB ayIUTOPHBIX 3aHATHM, OTBEJEHHBIX Ha pean3aluio 1anHoro bioka.

[IpodunpHas HampaBICHHOCTH MporpamMM OakangaBpuaTa ONpeaenseTcs 00pa3oBaTebHON
opraHusaiyeif, peanusyiouieii  00pa3oBaTENbHYIO MIpPOrpaMMy IO  COOTBETCTBYIOLIEMY
HaIlPaBJIEHUIO MOATOTOBKH.

1.4 TpeGoBaHuUs K MOCTYNAIOIIEMY

TpeboBanusi K TOCTyHAlOMIEMy OMPEACNsioTcs (enepalbHbBIM 3aKOHOJATEIBCTBOM B
oOmactu oOpasoBanusi, B ToM uucie I[lopsakom mnpuema Ha oOydeHue Mo 0Opa30BaTENBLHBIM
porpaMMamM BBICIIIET0 00pa30BaHUs — IporpaMMaM OakajgaBpraTa Ha COOTBETCTBYIOIINN yIeOHBIN
ro/I.



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

2.1 Ob6aactb npogecCHOHATBHOM AeATeIbHOCTH BbINYCKHHKA

BoinyckHUK, OCBOMBIIMHN IMporpaMMmy OakajaBpuara, B COOTBETCTBUU C BUAOM (BHUIAMH)
npoeCCHOHAIBHON ~ JIEATEIPHOCTH, HAa KOTOPBIM (KOTOPBIE) OPHEHTHUPOBAHA MpOTrpaMma
OakanaBpuata, OJKEH ObITh TOTOB PelIaTh CleAyonre IpodecCUOHATbHBIC 3aJaUH:

NMPOU3BOICTBEHHO-TEXHOJIOTHYeCKas 1esATeTbHOCTh:

- opraHuszanusi paboyux MeCT, HX TEXHHYECKOE€ OCHAIllEeHHuE, pa3MelIeHUe
TEXHOJIOTHYECKOTro 000pyA0BaHUS;

- IKCIUTyaTaIys U 00CITy)KHBaHUE TEXHOJIIOTHIECKOTO 000PYA0BAHMS,

- YHOpaBJICHUC TCXHOJIOTMYCCKUMU IMMPOLCCCAMU IMTPOMBIIIJICHHOT'O ITPOU3BOACTBA,

BXOJHOW KOHTPOJIb CBIPbSl U MAaTEPUAJIOB;

— KOHTPOJIb COOIOICHUS TEXHOIOTUYECKOM JUCITUILTNHBL,

- KOHTPOJIb KauecTBa BBIMYCKAaeMONW NPOAYKIMHU C HCHOJIb30BAaHUEM THIIOBBIX
METO/IOB;

- UCCIICIOBAaHNE TPUYMH Opaka B MPOU3BOACTBE, pa3padOTKa MEPONPHUSATHHA 1O ero
peIyNpexACHUIO U yCTPAHEHHIO;

- OCBOCHHE TEXHOJIOTHYECKUX IPOIECCOB B XOJE MOATOTOBKH MPOU3BOACTBA HOBOM
MPOIYKIIHH;

- ydacThe B paboTe 1Mo Halajgke, HACTPOWKE M OINBITHOW MpOBEpKe 00OPYIAOBaHUS U
MPOrpaMMHEIX CPELCTB;

— MpOBEpPKa TEXHUYECKOTO COCTOSIHHSI W OCTaTOYHOrO pecypca 0o0opyIoBaHUS,
opranu3zanys npouIaKTUYECKMX OCMOTPOB U TEKYIIETO PEMOHTA;

— MpUeMKa U OCBOCHHE BBOJUMOTO 000Dy IOBAHHS;

- COCTaBJIEHUE 3a8BOK Ha 000PYOBaHME U 3allacHbIC YaCTH, OJrOTOBKA TEXHUYECKOM
JTOKYMEHTAIlMU Ha PEMOHT;

HAY4YHO-HCCJIeI0BATEbCKAS 1eATeTbHOCTD:

— H3y4YeHHE HAyYHO-TEXHUYECKON MH(POpMAIUHU, OTEYECTBEHHOTO U 3apyOe’KHOTO OIbITa
IO TEMAaTHUKE UCCICA0BAHUA,

— MaTeMaTHYecKOoe MOJCTUPOBAaHUE IIPOLECCOB MU OOBEKTOB Ha 0aze CTaHAapTHBIX
MMaK€TOB aBTOMATU3HWPOBAHHOT'O MMPOCKTHPOBAHUS W MMAKECTOB NPUKIIAJHBIX MIPOTpaMM [JIA HAYUHBIX
HCCIICIOBAHMIA;

— TMpOBEJIEHHE OHKCIEPUMEHTOB [0 3aJaHHOW METOJMKE, COCTABJICHHUE OMNHCAHUS
MPOBOJAMMBIX UCCJIEIOBAaHUM U aHAJIN3 UX PE3yJIbTaTOB;

— TMOATOTOBKA JAHHBIX JJISi COCTABJICHHS 0030pOB, OTYETOB U HAYUHBIX ITyOJINKAIINA;

— COCTaBJICHHE OTYETa MO BBHIMOJIHECHHOMY 33/IaHUI0, YYaCTHE BO BHEJIPEHHUH PE3yJbTaTOB
UCCIIeIOBaHMI U pa3paboToK;

— TpPOBEACHUE MEPONPHUATHHA MO 3alUTe OOBEKTOB MHTEIUIEKTYyalbHONH COOCTBEHHOCTH,
pe3yJIbTaTOB MCCICIOBAHNIN B Pa3padOTOK KaK KOMMEPUYECKOW TalHBI MPEIIPUSTHSL.

2.2 O0beKThI NMpodeccHoOHATBHOM AeATeTbHOCTH BHINYCKHUKA
OObexTamMu Npo(ecCHOHANBHOM 1EATEIbHOCTH BBIMTYCKHUKOB, OCBOMBLIMX IPOTrPaMMBbl
OakanmaBpuaTa SABISIOTCS:



- XMMHYECKHE BEIIECTBA U ChIPHEBBIC MATEPHUAIIBI JIJIs1 MPOMBIIUIEHHOTO MPOU3BOACTBA
XUMUYECKOU POy KIIHH;

- METOJIbI ¥ IPUOOPHI ONIPEICTICHHS COCTaBa U CBOICTB BEIIECTB U MATEPUAIOB;

- 0o00opyZOBaHUE, TEXHOJOTMYECKHE TMPOLECChl M  MPOMBIIUICHHBIE CHCTEMBI
MIOJIYYEHMS BEIIECTB, MATEPHUAJIOB, U3/ICJINM, a TAKKE METOJIBI U CPEICTBA JUATHOCTUKU U KOHTPOJIA
TEXHUUYECKOTO COCTOSIHUS TEXHOJIOTHYECKOTO OOOpYIOBaHMs, CpPEICTBA aBTOMATU3alMU H
YIPABICHUS TEXHOJOTMYECKMMH MPOLECCaMU, METOIbl W CPEIACTBAa OLIEHKH COCTOSIHUSA
OKPYKAIOIIECH CPeAbl U 3aLUTHI €€ OT BIUSHHS TPOMBILLICHHOTO TPOU3BO/ICTBA.

2.3 Buabl npodeccHOHATILHOM 1eATEJILHOCTH BhITYCKHUKA

Buner npodeccronanbHON eATeIbHOCTH, K KOTOPHIM TOTOBSITCS BBIITYCKHUKH, OCBOUBIIIHE
nporpaMMmy OakaliaBpuaTa — IMPOU3BOJICTBEHHO-TEXHOJOTHYECKasi M Hay4YHO-UCCIIeOBATEIbCKas
NESITENIbHOCTh B 00JIACTH XUMUYECKOM TEXHOIOTHH.



3. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOTI'PAMMBI
BAKAJIABPUATA

3.1. B pesynbraTe OCBOCHHUS MpOTrpamMMbl OakajaBpuaTa Yy BBITYCKHUKA JOJDKHBI OBITh
chopMHpPOBaHBI OOLIEKYIBTYPHBIE, 00IIETPOPECCHOHATFHBIE B MTPO(PECCHOHATFHBIE KOMITETCHIINH.

3.2. BBINYCKHHUK, OCBOWBIIHUI TIporpaMMy OakajiaBpuaTa, JOJDKEH 00JIafaTh CIICTYIOIIUMU
001IeKYIbTYPHBIMH KOMIICTCHIIMAMH:

- CHOCOOHOCTBIO HCIOJB30BaTh OCHOBBI (hMIOCO(CKUX 3HAHUHM 1 (POPMHUPOBAHUS
MEpoBo33peHueckoi mosuimu (OK-1);

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

- CHOCOOHOCTBIO MCIIOJIB30BAaTh OCHOBBI 5 KOHOMUYECKHUX 3HAHUN B Pa3InUHbIX chepax
xusHenestensaoctu (OK-3);

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

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

- CHOCOOHOCTBIO PabOTaTh B KOJJICKTHBE, TOJEPAHTHO BOCIIPHHUMATH COIHAIIBHBIC,
STHHYECKHE, KOH(PECCHOHANBHBIE U KyIbTypHbIC pasnnuus (OK-6);

— CHOCOOHOCTRIO K cCaMOOpraHu3aliy u camooopasoanuio (OK-7);

- CHOCOOHOCTBIO UCMOJIB30BAaTh METOABI M MHCTPYMEHTBHI (PM3UUECKOM KYJIbTYpbI AJs
o0ecrieueHns OJTHOLIEHHOH COMaNbHO U npodeccnonanbHoi nestenproct (OK-8);

- CHOCOOHOCTBIO MCIOB30BaTh MPUEMbl OKAa3aHUs MEPBON MOMOIIM, METOABI 3aLUThHI
B YCIIOBUSIX Upe3BbIuaitHbix cutyarmii (OK-9).

3.3. BrinmyckHUK, OCBOMBIIMI MporpamMmy OakanaBpuarta, JOJDKEH 001agaTh CIeAyIOIUMU
o01enpogeccHOHAIBLHBIMH KOMIETeHIMSAMMU:

- CHOCOOHOCTBIO u TOTOBHOCTBIO HCIOJIb30BATh OCHOBHbIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCIHUIUIMH B mpodeccuonabHoi aesrenbroctu (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (M3MYECKON KapTHHE MHpA,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BeIleCTBa Uil  MOHUMAaHHUs
OKpY’Karolero Mupa u sisnenuii npupoast (OITK-2);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHMSA O CTPOCHHUHU BEILECTBA, NPUPOAEC XMMUYECKON
CBSI3M B PA3JIMYHBIX KJaccax XUMHUYECKUX COCJUHEHUH /IJs1 MOHMMAHUS CBOWCTB MaTepHalioB U
MeXaHH3Ma XMMHUYECKHUX MPOIECCOB, MPOTEKAUINX B OKpyskarouiem mupe (OITK-3);

- BIAJICHUEM TIOHUMaHUsA CYIIHOCTM M 3HadeHus HHQOpManuu B Ppa3BUTUHU
COBPEMEHHOI0 MH(POPMALMOHHOIO 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);

- BJIAQJICHUEM OCHOBHBIMM METOJAMH, CIOCOOAMHM M CPEACTBAMM IOJyYEHU,
XpaHEeHUs, MepepaboTKU HH(GOpPMAIMM, HAaBBIKAMH pabOThl C KOMIIBIOTEPOM KaK CpeJCTBOM
ynpasienus uHpopmanueii (OITK-5);

- BJIAJICHUEM OCHOBHBIMH METOJAMHU 3aLUTHl MPOMU3BOJCTBEHHOIO IEpCOHAA U
HACEJICHHUS OT BO3MOXKHBIX TIOCICICTBHUIA aBapuii, KaTacTpod, cruxuitHeix 6eactuii (OITK-6).



3.4. BbImyckHHK, OCBOMBIIMK  mporpamMmy OakanmaBpuara, JOJDKEH  001aaaTth
Npo(ecCHOHAILHBIMM ~ KOMIIETEHIUSIMH, COOTBETCTBYIOUIMMU BHIY IpodecCHOHATBbHON
NesITeIbHOCTH, Ha KOTOPBIH OpUEHTHPOBaHA porpaMMa OakajaBpuaTa:

npouU3600CMEEHHO-MEXHOI02UYECKAS 0eAMEeNbHOCb!

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYLIECTBISATH TEXHOJOTMUECKHI mpolecc B
COOTBETCTBUM C PETJIaMEHTOM U HCIIOJIb30BaTh TEXHUUYECKUE CPEICTBA JJIS M3MEPEHHs] OCHOBHBIX
HapamMeTpoB TEXHOJIOTUYECKOTO IPoIecca, CBOMCTB chipbs u npoaykuuu (I1K-1);

- TOTOBHOCTBIO IPUMEHATh AHAJIUTUYECKME U YHUCIEHHBIE METOABl PpEIICHUs
IIOCTAaBJIEHHBIX 3aJla4, UCIOJIb30BaTh COBPEMEHHBbIE MH(OPMAIMOHHBIE TEXHOJOIMH, MPOBOAMUTH
00paboTKy uHGpOpPMALMU C HCIOIB30BAaHUEM MPHUKIAIHBIX TPOTPAMMHBIX CPEACTB  C]epsl
npo¢eCCUOHATLHON AEATeNbHOCTH, UCIOIb30BaTh CETEBbIE KOMIIBIOTEPHbIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEW NpPOQecCHOHaTbHON 007acTH, MaKeThl NMPHUKIATHBIX HPOTpaMM JJIs pacyeTa
TEXHOJIOTHYECKUX MapaMeTpoB obopynosanus (I[1K-2);

- TOTOBHOCTBIO ~ HCHOJBb30BaThb  HOPMATHBHBIE  JOKYMEHTbI [0  KadecTBY,
CTaHJAPTU3AIMH U CePTU(UKALUU TPOIYKTOB U U3JENUN, SIEMEHThl SKOHOMUYECKOTO aHalu3a B
npaktrueckoit nesirenpaoctH (I1K-3);

- CIOCOOHOCTBIO NMPUHUMATh KOHKPETHbIE TEXHUYECKHE pEIleHUs Mpu pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocneacTBHid uX npuMeHenus ([1K-4);

- CHOCOOHOCTBIO MCIIOJIb30BaTh MpPaBUiIa TEXHUKU OE30MAaCHOCTH, MPOU3BOICTBEHHON
CaHMTapUH, MOKAPHOU 0E30IaCHOCTH U HOPMBI OXpaHbl TPyJa, U3MEPATh U OLIEHUBATH apaMeTphI
IPOM3BOJICTBEHHOTO MHUKPOKJIMMATa, YPOBHS 3albUICHHOCTH M 3ara3oBaHHOCTH, IIyMa, U
BUOpanuu, ocBemeHHocTr padbounx mect (I1K-5);

- CHOCOOHOCTBIO HaJla)KUBATh, HACTPAUBATh U OCYILECTBIIATH IPOBEPKY 000PY0BaHUS
u porpamMmubIx cpenacts (I1K-6);

- CHOCOOHOCTBIO IPOBEPATh  TEXHUYECKOE COCTOSIHUE, OpPraHU30BBIBATh
NpOopHUIAKTHYECKAE OCMOTPbI UM TEKYIIMH PEMOHT 000pyAOBaHHs, TOTOBUTH O0OpYyIOBaHHE K
PEMOHTY U IPUHUMAThL 000opyaoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOEHHUIO M 3KCILTyaTallud BHOBb BBOJAMMOro odopynoBanus (I1K-
8);

- CHOCOOHOCTBIO ~ AHANU3UPOBATh  TEXHUYECKYIO  JOKyMEHTAlUlo, [0AOUpaTh
00opyioBaHKE, TOTOBUTD 3asBKH Ha MPHOOpeTeHre U peMOHT 00opyroBanwust (ITK-9);

- CHOCOOHOCTBIO TPOBOJUTH AHAIW3 CHIPhS, MAaTEPHAJIOB W TOTOBOW IPOIYKIIHH,
OCYIIECTBIIATH OICHKY pe3yabTaToB ananmm3a (ITK-10);

- CHOCOOHOCTBIO BBIBIATH W YCTPAHATh OTKJIOHEHUS OT PEXKHUMOB pabOTHI
TEXHOJIOTHYECKOTO 000pyI0BaHMs U ITApaMeTPOB TeXHoJoruueckoro mporecca (ITK-11);

HAYYHO-UCCTIe008AMENbCKASL 0esIMeNbHOCHb.

- CHOCOOHOCTBIO  IUTAHUPOBAaTh W MPOBOIUTH  (U3NYECKHME M XUMHUYECKHE
OKCTIEPUMEHTHI, MPOBOJIUTH 00pa0OTKYy WX Pe3yJbTaTOB M OIEHHBATH MOTPEUIHOCTH, BBIIBUTATH
TUIOTE3bl M YCTAHABJIMBAaTh T'PAHMUIBI MX HPUMEHEHMs, MPUMEHSATb METOJbl MATEMaTHYECKOIO
aHaJu3a ¥ MOJICITMPOBAHUS, TCOPETHUCCKOTO U dKCIIEpUMeHTanbHOro ucciaeaoBanus (ITK-16);

- TOTOBHOCTBIO TIPOBOAMTH CTAaHAAPTHBIE H  CEPTH(PHUKANMOHHBIE HCIIBITAHUS
MaTepuaioB, U3ICIHI 1 TexXHOOoruueckux mnpomeccos (ITK-17);

- TOTOBHOCTBIO HMCIIOJIb30BaTh 3HAHUE CBOWCTB XUMHUYECKUX 3JEMEHTOB, COCTUHEHUIN
Y MaTepHaJIoB Ha MX OCHOBE UIs pellieHHs 3a1a4 nmpodeccuonanbHoit aesrensHoctr (ITK-18);
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- TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUA OCHOBHBIX (1)I/ISI/I‘~I€CKI/IX TeOpI/Iﬁ AJid pCHICHUSA
BO3HHUKAIOMNX (U3NIECKUX 3a7ad, CAaMOCTOSATEIILHOTO MPHOOpETeHHUS (U3NUECKUX 3HAHHUU, IS
MOHUMAaHHS TPHUHITUIIOB Pa0OThI MPUOOPOB M YCTPOWMCTB, B TOM YHUCIIE BBIXOISIINX 32 TPEICIBI
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. OPTAHU3AIIUA OBPA3OBATEJIBHOTI'O ITPOLECCA TTPU PEAJIM3ALIUA
MMPOI'PAMM BAKAJIABPUATA

4.1 O6mas xapaKkTepucTHKA 00pPa30BaTe/ILHOM 1eATeJIbHOCTH

OO6pa3zoBarenbHas AEATEIBHOCTD 10 IpOrpaMMe OakanaBpuaTa MpeycMaTpUBaeT:

- TpoBeACHHE YYEOHBIX 3aHATHHA IO IUCHHMIUIMHAM (MOAysiM) B (opMme JIeKIuH,
CEMHHApPCKUX 3aHATHH, KOHCYJbTAalWK, JabOpaTOpHBIX paboT, WHBIX (opMm oOyuyeHHs,
IPEIYyCMOTPEHHBIX Y4EOHBIM INIAHOM;

- IIPOBEACHUE MPAKTHK;

- IpOBEACHUE HAYYHBIX MCCIEJOBAHMN B COOTBETCTBUM € MpOQUIEM IPOrpaMMbl
OakanaBpuarta;

- IpOBEACHUE KOHTPOJIA KayecTBa OCBOCHMs HpPOrpaMMbl OakanaBpuaTra IMOCPEICTBOM
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, MPOMEKYTOUHOW aTTECTallMd U TOCYAapCTBEHHOW HTOTOBOU
aTTecTalnuy 00y4JaromuXCsl.

4.2 Y4eOHbIH IUIAH MOATOTOBKU 0aKAJIABPOB

VY4eOHbIN MIaH MOATOTOBKM OakajaaBpoB pa3pab0oTaH B COOTBETCTBUU C TpPeOOBAHUAMHU
¢denepaabHOrO TOCYJAapCTBEHHOTO O0pa30BaTEIbHOIO CTAaHIApTa BBICIIETO OOpa30BaHUS I10
HanpaBieHuio mnoaroroBku 18.03.01 Xwumuueckas TEXHOJOTHs, YTBEPXKICHHOTO MPHUKA30M
MunwucrepcrBa o0pazoBanus U Hayku Poccuiickoit @eneparmm ot 11.08.2016 r. Ne 1005.

B yueOHOM mutaHe OTOOpaskeHa JOTHYECKas MOCIEI0BATEIBHOCTh OCBOCHHUS IHKIOB M
paznenoB OOII (aucIUIUINH, TPAKTUK), 0OecrieurBaomux (popMupoBaHUE KOMIIETCHIINN. YKa3aHa
001mas TpyJOEMKOCTh TUCIHIUINH, MOIYJICH, IPAKTHK B 3a4ETHBIX €MHUIIAX, a TAKXKE UX 00mIas u
ayJMTOpHAsI TPYJOEMKOCTh B Yacax.

VY4eOHbII MaH NOAroToBKM OakanmaBpoB mno HampasiaeHuto 18.03.01 Xummuueckas
TEXHOJIOTHUS, TPOPuib «TeXHOTIOTrHs 1 epepadOTKH MOIUMEPOBY» MPHIIAraeTCsl.

4.3 KajnennapHublii yueOHblil rpadpux

[TocnenoBaTenbHOCTh peaNM3alliil NPOTpaMMbl OakajaBpuaTa IO TOAaM H CEMecTpam
(BKJTIFOUAs TEOpPETUYECKOe OOyueHHe, MPAKTHUKUA, HAYYHBIC HCCIICIOBAHMS, MPOMEKYTOUYHBIE U
TOCYJITapCTBEHHYIO HMTOTOBYIO AaTTECTAllUHM, KAaHHWKYJIbl) NPUBOIUTCS B KaJCHIAPHOM Y4eOHOM
rpaduke (MPUIOKEHUE — KaJICHIAPHBIA yueOHbIH rpaduk).
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4.4, AHHOTAUMH PadOYUX MPOTPAMM AU CHUILIHH
4.4.1. JucunnJInHbI 00s13aTeJIbHOI YacTH (0a30Bast 4acTh)

AHHOTanus padoyveil NPOrpaMmMbl JUCHUNIHMHBI
«HocTpannslii a361k» (b1.6.1)

1. leab AMCUMIUVIMHBI. TPUOOpETeHHE OOYydYaIOIUMUCS OOIIeH, KOMMYHUKAaTUBHOW U
npohecCHOHANBFHOM KOMIIETEHIN, YPOBEHb KOTOPBIX HA OTAETBHBIX 3Tamax sI3bIKOBOW MOJTOTOBKU
MO3BOJIICT WCIOJNB30BaTh WHOCTPAHHBIA S3bIK TMPAKTUYECKH Kak B  MPOPECCHOHATHHOU
(TIpOW3BOICTBEHHOM M HAYYHOI) MESTEILHOCTH, TaK U JJIS IleJiel caMo0Opa3oBaHusl.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIIUICA 10 MporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTHIO K KOMMYHHUKAllMd B YCTHOW M MHCbMEHHON (opmMax Ha pPyCCKOM U
WHOCTPAHHOM SI3bIKaX JUIS PEIICHUs 337a4 MEKIMYHOCTHOTO M MEXKKYJIBTYPHOTO B3aUMOICUCTBUS
(OK-5).

3uams:

- OCHOBHBIE  CIIOCOOBI ~ COYETAaEMOCTH  JIGKCMYECKHMX  €IMHHULl W  OCHOBHBIE
CJIOBOOOpa30BaTEIbHBIC MOJICIIH;

- PyCCKH€ SKBUBAJICHTHI OCHOBHBIX CJIOB U BBIPAKEHUU PEUU B MPOLIECCE MEKITUIHOCTHOTO
U MEXKYJIBTYPHOTO B3aUMOJICHCTBUS;

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

- TAaCCUBHYI0O M aKTHBHYIO JIEKCHKY, B TOM 4YHCJE€ OOIICHAy4YHYI0 U CIHEIUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO 1Ji pabOThl Ha/l TUTIOBBIMU TEKCTaMU;

- IpUeMBbI PabOTHI C OPUTHHATBHOMN JIUTEPATYPON HA MHOCTPAHHOM SI3BIKE.

Ymemo:

- paboTaTh C OPUTMHAIBHOM JTUTEPATyPOil HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTU NEPENUCKY HAa HM3y4aeMOM S3bIKE C LEIbI0 MEXKINYHOCTHOIO U MEKKYJIbTYPHOIO
B3aNMOJICHCTBHS,

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

Bnaoems:

- WHOCTPAHHBIM SI3BIKOM HA YPOBHE MEXKIUYHOCTHOTO H MEXKYJIBTYpPHOTO OOIICHHS,
HAaBBIKAMHU W YMEHUSMHU pPEUEBON JEATEIILHOCTH TPUMEHUTENIBHO K cdepe OBITOBON u
npo(hecCHOHATLHOW KOMMYHUKAIIUN, OCHOBaMH ITyOJIMIHON PEUH;

- OCHOBaMH pedepupoBaHUs U aHHOTUPOBAHUS JINTEPATYPHl HA M3y4aeMOM HWHOCTPAaHHOM
A3BIKE.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

Beenenue. Ilpeamer u ponb mHOCTpaHHOTO s3bika. KpaTkue mcTropuyeckue cBeieHUS 00
U3y4aeMOM S3bIKe. 3a7aui U MECTO Kypca B OJrOTOBKE OakanaBpa TEXHUKU U TEXHOJIOTUU.

Mooy 1. L.I pammamuueckue mpyoHocmu u3yuaemozo A3vlka.

1.1 JIuynsbie, npuTAKATENbHBIC U IPOUYNE MECTOMMEHUS.

CripsikeHHe I1aroja-cBs3KHy.

13



W3menenue riarona-cBsi3ku B (opmax HacTosuiero BpeMeHu. OOpazoBaHHE DPa3IUYHBIX
BUJOBPEMEHHBIX (OpPM € NOMOIIBI0 TIjarosia-cBs3ku. OOpa3oBaHue u ymnorpebieHue (opm
[ACCUBHOTO 3ajora. Mi3aMeHeHHe T1aroya-cBsi3ku B pa3IMyHbIX (hopMax MpOILEANIero U OyayIiero
BpeMeHU. [ 1aron-cBsizka B OTpULIATENIBHBIX MPEITIOKECHHUSAX.

1.2 Tlopsimox ciioB B mpeaioxeHuu. [IpsmMoit OpsIIOK CIIOB YTBEPAUTEIBHOTO MPEII0KCHHUS
B PAa3IMYHBIX BHJOBPEMEHHBIX (opmax. l3MeHeHne mopsiaKa CJIOB B  BOMPOCHTEIBHBIX
npeiokeHusx. Ilopsaok cioB M MOCTpOEHHE OTPULATENbHBIX MPEASIOKEHUH. OMdaTtndyeckue
KOHCTPYKIIHU.

Mooyns 2. ||. Ymenue memamuueckux mexkcmos:

2.1. Beenenue B cueliaibHOCTb.

2.2 ]I.1. Mennenees.

2.3. PXTY um. JI.1. Menneneena.

[lonsaTie 0 BUIax 4YTEHUs Ha IpUMepax TeKCTOB o Xumuu, /[.H. Menoereese, PXTY um,
JI.U. Menoeneesa.

AKTUBU3AIMS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

Mooyns 3. Il.Ilpakmuxa ycmuotl peuu no memam:

3.1. «I'oBopuM 0 cedey.

3.2. «B ropogae».

3.3. «Paiion, rze s KUBy».

MoHosoruueckast pedb 1o TeMe «o cede.

Mooynv 4. |. [ pammamuueckue mpyoHOCmMU U3y4aemMo20 A3bIKA.

4.1. Nuapunutu. Popmbl mHbuHHUTHBA. [IpomomkeHHbId W Tep(EKTHBIH WHOUHHUTHB.
OyHkuny MHPUHATHBA B TipeioskeHNn. O0pazoBaHue U ynorpediieHue HHQUHUTHBHBIX 000POTOB
TUIA «CJIOXKHOE IMOJJIEKAIEe» U «CIOKHOE IOMOIHEeHue». BapuaHTel nepeBosa MHOUHUTHBHBIX
000pOTOB Ha PYCCKHUH SI3BIK.

4.2. BupospemenHble (opMmbl TrnarosioB. OOpa3zoBaHHME TNPOCTHIX, MPOJOKEHHBIX,
nepheKTHbIX U NepPeKTHO-TPOIOIKEHHBIX BpeMeH. BorpocuTenbHble NPeyIoKEeHUs B Pa3IUYHBIX
BpeMmeHax. OOpa3oBaHue OTpUIATEIbHBIX (POPM II1aroja B pa3InYHbIX BpeMeHax.

Mooyne 5. Il. Hzyuarowee umenue HaAYUHO-NONYIAPHLIX MEKCMO8 NO  8bIOPAHHOU
CneyuanbHOCmu.

[IpumepHas TeMaTHKa TEKCTOB:

5.1, «Xumudeckas TEXHOJIOTHUSI K HAYYHBIE METOIBD».

5.2. «XUMHUYECKOE TPEATPHUATHES.

Mooyns 6. Il Ilpaxmuxa ycmuou peyu no meme:

6.1. «CtyneHueckas KU3HbY.

6.2. «XuMus, U3MEPEHHS B XUMUYECKON TEXHOJIOTUNY.

Mooynw 1. 1. [ pammamuueckue mpyoHOCmuU U3y4aemozo A3vlKa.

7.1. Ilpuuactus. Ilpuyactus Hactosmiero M mporeamero BpemeHu. Ileppextasie Gpopmbl
npu4acTvs. MecTo npu4yacTuil B NpeIokKEHUU. Pa3nuHble BapuaHThI IIEpEeBOJA IIPUYACTHM HA
pycckuii s3b1K. [IprgacTHRIE 000POTHI M IPUEMBI HX TIEPEBOJIA HA PYCCKHIA S3bIK.

7.2. CocnaratenpHoe HakiIOHeHHE. POpPMBI COCIAraTeIbHOIO HAKIOHEHUS B H3Y4aeMOM
A3bIKe. MopanbHble TJarojibl W UX HCHOJIb30BAHME B IMPEUIOKEHUSX B COCIAraTeJbHOM
HaKIOHeHUH. Tumbl YCIOBHBIX MpenioxkeHud. BapuanTel mnepeBoja NpesioOKEeHHH B
cociaraTeJIbHOM HAKJIIOHEHUH U YCIOBHBIX MPEII0KEHUH.

Mooyns 8. ||. U3zyuarowee umenue mexcmog no memamuxe:
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8.1. «Xumudeckas 1abopaTopusi».

8.2. «M3mepeHus B crieniuaabHON J1a00paTopum.
Mooynw 9. . IIpaxmuxa ycmnou peuu no memam:
9.1. «Ctpana n3y4aeMoro si3bIKay.

9.2. «IIpoBeneHne AETOBOI BCTPEUN».

9.3. «3akiroueHue KOHTPAKTay.

4. O0bem y4eOHOH TUCHUILINHBI:

O0Bem
Buabi yueOHoli padoThl B 3auerHbIx B akanem.
eAMHHIIAX gacax

OO0mas TPy10€eMKOCTh THCIIHIUIAHBI 10 Y4eOHOMY TIAHY 10,0 360
AyIMTOpHBIE 3aHATHS: 1,22 44
Jlexmum (Jlek) - -

Jlabopartopusie pabots (JIad) - -

[Ipaktuueckue 3ausarus (113) 1,22 44
CamocrositesnbHas padora (CP): 8,20 295
Buja xkonTpoJsi: 3a4er / 3k3amMeH 0,58 21
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«®u3nueckas xumus» (b1.6.2)

1. Ieap AMCHMIUVIMHBI: PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YHPABJSIOIIUX XOJOM
XMMHUYECKOTO Tpolecca, MOKa3aTh O00JAaCTH NPHIOKEHUS STHX 3aKOHOB M HAYYHUTh CTYJICHTA
IPaMOTHO MPUMEHSTH UX MPH PEIICHAN KOHKPETHBIX TEOPETUIECKHUX M MPAKTHYECKHUX 3a1a4.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMme 0akajaBpuara
JOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILINH B ipodeccnonansHoi aesirenbaoctr (OTTK-1);

- TOTOBHOCTHIO HCMOJb30BaTh 3HAHHUS O COBPEMEHHOW (hM3MUYECKON KapTUHE MHpAa,
POCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BEIIeCTBA Ui  TOHUMAaHHUS
OKpykaromiero Mupa u sisnenuit npupoast (OI1K-2);

- TOTOBHOCTBIO MCTIOJIB30BATh 3HAHUS O CTPOCHHUH BEUIECTBA, MPUPOIEC XUMHUECKOHW 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 ONpeeNeHHs] BaKHEHIINX XapaKTEPUCTHK XUMHUYECKOTO paBHOBECHs (KOHCTAHTHI
paBHOBECHUS, PaBHOBECHOT'O BBIXOAA MPOJYKTA, CTETMEHU MPEBpAIIECHUS HCXOJIHBIX BEIIECTB) H
BIIMSIHUSL PA3IIMYHBIX (PAKTOPOB HA CMEIIEHNE XHMUYECKOTO PaBHOBECHST;

- YCJIOBHUS YCTaHOBIICHUS ()a30BBIX PABHOBECHI B OJTHO- U MHOTOKOMITOHEHTHBIX CHCTEMaX,
BO3MOXKHOCTH Pa3JIeICHUs CI0XKHBIX CHCTEM Ha COCTABJISIIOIINE KOMIIOHEHTHI;

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

Ymemo:

- TPUMEHATh TEOPETHYECKUE 3HAHMSA M DSKCIEPHUMEHTAJIbHBIE METOJbl HCCIIEIOBAHUS
¢du3nUecKoil XMMHUU TpU pEIIeHUH NPOo(hecCHOHAIBHBIX 3a/1aY;

- MPOBOJUTH TEPMOIAMHAMUYECKHUE PACUETHI, OCYIIECTBIISATh aHAJIM3 M HAa OCHOBE ATOTO
JieJIaTh 00OCHOBAHHBIC BEIBOJIEI,

- IPe/ICKa3bIBaTh ¥ HAXOAUTh ONTHMAJIBHBIE YCIOBUS MPOBEICHISI XUMHUECKOTO MpoIiecca ¢
LEJbI0 MOTYYEHHUS] MaKCUMAJIBHO BO3MOKHOTO BBIX0/]a MHTEPECYIOIIETO MPOIYKTa;

- TIPEACTABIIATH JaHHBIE JJa0OPATOPHOTO HCCIIeIOBAaHUs B rpadudeckoi popMe M Ha OCHOBE
MOJTyYEHHBIX 3aBUCUMOCTEH OMpPENesITh COOTBETCTBYIOIINE TEPMOINHAMUYECKUE U KHHETHYECKUE
XapaKTePUCTUKU XUMUYECKON CUCTEMBI U XMMHUYECKOTO TpoIiecca;

- MPOBOJIUTH AHAIM3 U KPUTUYECKH OIICHHWBATh MOJyYE€HHBIE SKCIIEPUMEHTAIIbHBIC JTaHHBIE,
000011aTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoempy:

- KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOJOB (M3NYECKONH XUMHH JISi PEIICHUS
KOHKPETHBIX HCCIIEI0BATENbCKUX 33/1aY;

- HaBBIKAMH OIIpPENIEJICHHUs] COCTOSIHHSI PaBHOBECHUS U CaMOMNPOM3BOJIBHOIO HaIpaBIICHUS
XUMHYECKOT0 MPoIecca;
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- mpreMaMu OOpaOOTKHU TMOJYYEHHBIX OMBITHBIX JAHHBIX AJISl BBISBICHUS U YCTAHOBIICHUS
B3aMMOCBS3€H MEXAy TEPMOJMHAMUYECKUMH CBONCTBAaMH U (U3NYECKUMHU MapaMeTpaMu
polecca;

- 3HAHUSIMU OCHOBHBIX 3aKOHOB (DM3MUECKOW XMMHUU IJI CONEPIKATEeIbHOW UHTEPIIPETaAlun
TEPMOJIUHAMUYECKUX PACUETOB.

3. Kparkoe conepxxanue JMCUMILIAHBI:

XuMnuyeckasi TEepMOJAMHAMUKA. 1-bIi U 2-0if 3aKOHBI TEPMOJIMHAMHUKH, MocTynat [lnanka.
B3aumocBsi3p TemoThl, pabOThl M M3MEHEHUS BHYTPEHHEH 3HEpruu B Mpolieccax C ydacTheM
uaeanpHoro rasza. TemnoéMmkocTh TBEPABIX. JKUAKMX M ra3000pa3HbIX BELIECTB. TepMOXUMHS.
Borunicnienne TernoBbIX A(PQPEKTOB XHUMHUECKHX pEakiui, MpoleccoB (ha30BbIX MEpPEXoIoB,
pacTBOPEHHS U IPYTUX (PU3UKO-XUMHUUECKHX MpoieccoB. DHeprus [ nbo6ca u sneprus ['enpbmronpiia
KaK KPUTEPUU HAMPaABJICHUS XUMUYECKOTo mporecca. Pacuér abcontoTHON SHTpONMHUU. XUMHUYECKOE
paBHOBecue. KoHCTaHTa XMMUYECKOTO PAaBHOBECHUSI M METO/bI €€ pacdyéTa U HKCIEPUMEHTAIBHOTO
onpenencHusi. PaBHOBECHBIM BBIXOJ TPOJAYKTA, BIUSHHUE HABJICHHS, TEMIEPaTyphbl, MPUMECH
WHEPTHOTO Ta3a Ha PABHOBECHBIM BBIXOJ. YpaBHEHHUS H30TepMbl W u300apel Bant-I'odda.
Craructuueckas TepMoauHaMuka. Pacuér TepmoannaMuuecknx (yHKIME Ha Oa3e TpeacTaBICHUN
0 CYMME I10 COCTOSIHUSIM.

@da3oBble paBHOBeCHS B 0OJJTHOKOMIOHEHTHBIX cucTemMax. da3oBbie nmepexoab! u dazoBas
JyarpaMma COCTOSIHUA JIJIs1 OTHOKOMITIOHEHTHBIX cucTeM. TpoiiHas Touka. YpaBHenue Kianeiipona-
Knay3uyca. 3aBucMMOCTh JaBI€HHUs HACBIIIEHHOrO mapa OT Temmeparypol. OmnpeneneHue
TepMOJUHAMHUUYECKHUX (YHKITHI mporecca (azoBoro nepexoaa. Kputuueckas remmeparypa.

TepmoauHamuyeckass Teopusi pactBopoB. Kiaccuduxamus pactBopoB. CrocoObl
BBIPKEHUS cocTaBa pacTtBopa. [lapuumanbHeie MOISpHBIE BeTHUUHBL. Y paBHeHUs ['n060ca-/{rorema.
Wneanvubie pacTBopbl. TepmonuHamuueckue (GYHKIUM CMEIICHUS ISl MAEaJbHBIX PAacTBOPOB,
3akoH Payns. [lpenenpHo-paz0aBiieHHBIE pacTBOpbI, 3akoH ['eHpu. HewmeanbHble pacTBOpHI,
MOJIOKUTENbHBIE M OTPULIATENIbHBIE OTKIIOHEHUS OT 3akoHa Payins. TepMoauHaMuueckoe ONnucanue
HEUICaNbHBIX PACTBOPOB, AKTHUBHOCTh, KOA(G(UIMEHT aKTUBHOCTH. KomiauraTuBHbIE CBOWCTBa
pPacTBOPOB HEJNETYYHX BEIISCTB B JIeTydyeM pacTBoputene. Kpuockonus, »0ymmnockonus. Ocmoc,
OCMOTHYECKOE JaBJICHUE.

da3oBble paBHOBeCHMS] B MHOTOKOMIIOHEHTHBIX cHcTeMax. JluarpamMmbl «J1aBiieHHE-
COCTaB», «TEMIIEPATypa-CoCTaB», «COCTaB Iapa-CoOCTaB JKUAKOCTH» JJI1 WICAIbHBIX U
HEWJealbHBIX pPacTBOPOB. 3akoHbl [nOOca-KonoBanoBa, A3zeorponusi. DOU3NKO-XUMUYECKHE
OCHOBBI pa3feieHUs] >KHIKUX cMecel, pektudukanus. DU3NKO-XUMHUECKUH M TEPMUUYECKHUMA
aHanu3. Pa3nuyHble TUMIBI AMAarpaMM IJIaBKOCTH. DBTeKTHKA. [IpaBuio ¢a3 u npaBuio peryara.

4. O0beM yueOHOH TUCHMIINHBI:

O0bem
Buasbl yueOHoii padoThl B 3auetHbIX B akanem.
eIMHUIIAX gacax

O0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IVIaHy 7,0 252
AyIUTOPHBIE 3aHSITHS: 0,89 32
Jlexum (JIek) 0,28 10
JlaGopatopusie padotsl (JI1ab) 0,33 12
[Tpaktugeckue 3ansatus (I13) 0,28 10
CamocrositensHas padora (CP): 5,86 211
Bujx koHTpOJS: K3aMeH 0,25 9
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AHHOTAIUs padoueil MPorpaMMbl U CHUIMIHHBI
«Koanouanas xumusn» (b1.5.3)

1. Heab AUCHUILUIMHBI: O3HAKOMJICHHE CTYJIEHTOB C OCHOBAaMH TEPMOIMHAMHKHU
MOBEPXHOCTHBIX SIBIICHUH, CIIOCOOAMH TIONyYEHUsS W BaXHEUIIMMU CBOWCTBAMHU JIUCIIEPCHBIX
CHUCTEM.

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

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIAH B TpodeccnonansHoi aesitenbaoctr (OTTK-1);

- TOTOBHOCTHIO HCTOJB30BaTh 3HAHHMS O COBPEMEHHOW (M3MUECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM BEIIECTBA JJs  TOHUMAaHUs
OKpykaromiero Mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCITOJI30BATh 3HAHKS O CTPOCHHHU BEIIECTBA, IPUPOJIC XUMHUICCKON CBS3HU B
Pa3IUYHBIX KJIaccaxX XUMHUYCCKHX COCJAMHCHUN IS TIOHMMAHUS CBOMCTB MaTePHUAIOB M MEXaHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKAONUX B OKpyskaroiieM mupe (OITK-3).

3uameo:

- OCHOBHBIC TIOHSATHS M COOTHOUICHHS TEPMOJWHAMUKH TOBEPXHOCTHBIX SIBICHUN
(TepMOIMHAMUKA TIOBEPXHOCTHOTO CJIOS; aAre3us, CMayMBaHUE M pACTEKaHWE KHUIKOCTEH;
JUCTIEPCHOCTh M TEPMOJMHAMUYECKUE CBOMCTBA TeI; aacopOIMsi Ta30B M MApOB, aACOpOIUs U3
pacTBOpOB);

- OCHOBHBIE METO/IbI TTOJTyYCHHUS JUCTICPCHBIX CHCTEM;

- OCHOBHBIC CBOHCTBa JIUCIIEPCHBIX CHUCTEM (DJIGKTPOIIOBEPXHOCTHBIE CBOWCTBA;
KUHETUYECKHE U ONTHYECKHE CBOWCTBA; CBOMCTBA PACTBOPOB KOJUIOMIHBIX IOBEPXHOCTHO-
AKTHBHBIX BEIIECTB);

- OCHOBHBIC TIOHSTHSI U COOTHOIICHUS TEOPUN arperaTMBHON yCTOMYMBOCTH U KOATyJSIIIUU
TM0(OOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3OBaHHUS U PEOJIOTUYECKHE CBOMCTBA
JUCTICPCHBIX CUCTEM.

Ymemp:
- TPOBOJUTH pPacCyYeThl C HCIOJIB30BAHUEM OCHOBHBIX COOTHOIICHUN TEPMOJUHAMUKU
MOBEPXHOCTHBIX SBJICHUN U PACYEThl OCHOBHBIX XapaKTEPUCTUK JUCTIEPCHBIX CUCTEM.

Bnaoempy:

- METOJaMH U3MEPEHUs TOBEPXHOCTHOTO HATSXKEHUS, KPAaeBOTrO yIiia, BEJIMYUHBI acopOLun
U yIeIbHOW TOBEPXHOCTH, BSA3KOCTH, KPUTHUYECKOW KOHIEHTPALMU MHUIETI000pa30BaHus,
3JIEKTPOKMHETUYECKOr0 MOTEHIMaaa; METOAaMu MPOBEACHMS JAMCIEPCUOHHOTO aHajiu3a, CUHTE3a
JUCIIEPCHBIX CUCTEM U OLIEHKH UX arperaTuBHON yCTOWYUBOCTH.

3. Kpartkoe coagep:xanue JTUCUMILIUHBI:

Mogyns 1. [Ipenmer u npu3Haku 00BEKTOB KOJUIOUTHON XUMHH

Komnonnnas XuMus - Hayka O TOBEPXHOCTHBIX SIBICHMSX W JIUCIEPCHBIX CHCTEMaX.
OCHOBHBIE TPU3HAKH JUCIEPCHBIX CHUCTEM - T€TEPOr€HHOCTh M JMCIEPCHOCTh; MOBEPXHOCTHAS
SHEPrusl; KOJINYECTBEHHbIE XapaKTePUCTUKH aucnepcHOoCcTH. Kiaccudukanus AUCTIEPCHBIX CUCTEM.

Mopynsb 2. TepMoarHAMUKA TOBEPXHOCTHBIX SIBJICHUMN
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OO01mas xapakTepuCTHKa MOBEPXHOCTHOM 3Heprun. [loBepXHOCTHOE HATSKEHUE. Y paBHEHUE
['u66ca-I'enbMronpia Uis  BHYTPEHHEH  yJeNbHOM  TMOBEPXHOCTHOM  HHepruu  (TOJTHOU
MIOBEPXHOCTHOM SHEPTUN).

Merton n30sITkOB I'160ca. dyHnameHTanbHOE afcopOIoHHoe ypaBHeHue I nb60ca. YactHoe
BbIpakeHHEe ypaBHeHUs ['u006ca. [loBEpXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-MHAKTHBHbBIC
BELIECTBA.

Anresus u xore3us. YpaBHenue Jlronpe mis pabotsl anresun. CmauuBanue, 3akoH HOHTa.
VpaBuenne [lronpe-lOnra. Pactekanue xuakocted, kKodhdHUIMEHT pacTekaHus 1Mo [ apKuHCY.
DddexT Mapanronu, npaBuiio AHTOHOBA.

[IpaBuno a3 ['m66ca u aucnepcHOCTh. BrnusHue KpUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE
nasienue ten (ypaBHeHue Jlamnaca). Kamunmspueie siBnenusi. YpaBHenue KenbBuna. Brusiaue
JUCIIEPCHOCTH Ha PAacTBOPUMOCTb, KOHCTAaHTY PaBHOBECUS XMMHUYECKOW pEaKLMM, TEMIIEpaTypy
¢azoBoro nepexona.

Metonpl mONlydeHHsT JAMCIEPCHBIX cuUcTeM. YpaBHeHue PeOunaepa nis  paboThI
mucnieprupoBanusi. Dpdekr Pebunrnmepa. ['omoreHHas w reTeporeHHas KOHJIEHCAIMS. DHEPTHS
['u60ca obpazoBanus 3apoapiiia HOBOU (pa3bl. Kunetnka oOpa3zoBaHus HOBOH (asbl.

Mopyns 3. AncopOMOHHBIE paBHOBECHS

[Ipupona ancopOIMOHHBIX cuil. AfcopOlus ra3oB W MapoB Ha OJHOPOJIHON MOBEPXHOCTH.
3akoH ['empu. Mogens u ypaBHeHue Jlenrmiopa. Teopus NoIUMONEKYJISPHON aacopOIMU
Bpynayspa, Ommera, Temnepa (BOT). Onpenenenue yaenpHoi nosepxHoctu metogom bOT.

AncopO1ust Ta30B M MapoB Ha MOPUCTHIX MaTepuanax. Kmaccudukamus nop no younuny.
Teopuss kamwuIsApHON KOHAeHcanuu. Pacyer wuHTerpambHOH W auddepeHnnanbHON KpUBBIX
pacnpenenenus oobeMa op 1Mo pa3Mepam.

AncopOuusi Ha MHUKPONMOPUCTHIX Marepuanax. IloTeHmumanpHas Tteopust [lonmsam.
Xapaktepuctuueckas kpuBas agcopouuu. O6o0meHHoe ypaBHeHne Teopun JlyOnHnHa 00HEeMHOTO
3aMoIHeHHUsI MUKPOTIOp, ypaBHeHue [lyOunuHa - PagymikeBuya.

AncopOuusi MOBEpXHOCTHO-aKTHBHBIX BemecTB. [IpaBuno roxno - Tpaybe. 3aBucUMOCTb
IIOBEPXHOCTHOTO HATSKEHHMsT OT CocTaBa pacTBopa. YpaBHeHue IIIHMINKOBCKOro. YpaBHEHHUs
COCTOSTHUS Ta3000pa3HbIX TOBEPXHOCTHBIX (aICOPOIMOHHBIX) IeHOK. Becwl JIeHrmiopa.

Mopyns 4. DnekTpruuecKue sIBJICHUS Ha TOBEPXHOCTH

Mexanusmsl o0pa3oBaHusl JBOMHOrO 3nekrpudeckoro cios ([9C). YpaBuenus Jlunnmana.
OnekTpokamwsipaeie  KpuBble. Teopum ctpoenuss J[OC. Pemenue ypaBuenus Ilyaccona-
bonwsimana st nuddysnoit wactu JI9C. JID3C no teopun LlltepHa, mepesapsiaka moBEepXHOCTH.

ONEKTPOKMHETUYECKUE  SIBJICHUSA,  JJEKTPOKMHETUYECKHM  MOTEHUHAN. Y paBHEHUE
['enpmrombia-CMOITYyXOBCKOTO JIJIsl 2TIEKTPOOCMOca U dlieKTpodopesa.

Mopynsb 5. Kunetnueckue cBOWCTBA IUCTIEPCHBIX CUCTEM

CBs3b CKOPOCTH OCAXJICHHSI YAaCTHIL C UX pa3MepoM. Y cioBus coOmoneHus 3akoHa CTokca.
CenuMEHTAllMOHHBIA aHANIM3 TMOJMAKUCIEPCHBIX cucTteM. KpuBble pacrpenenceHus 4acTul] IO
pasmepam. [Ipupona OpoyHOBCKOTO ABMXKEHUA. 3aKOH DiHIITEHA - CMomyxoBckoro. CiaeacTBus
U3 TEOpuH OpOoyHOBCKOro jaBikeHUs. CeauMeHTalMOHHO-TH(DPY3MOHHOE  paBHOBECHE,
TUIICOMETPUYECKHUI 3aKOH.

Mopaynb 6. ArperaTuBHas yCTOMYMBOCTb M KOATYJISIIIUA TUCTIEPCHBIX CUCTEM

CenuMmeHTallMOHHAs M arperaTUBHAs YCTOMUMBOCTH cucteM. JlnodunbHble 1 TuoQoOHBIE
cuctembl. Kputepuit nuodunsHocTy o Pebunnepy-llykuny. JInodpunbHbie TUCTIEPCHBIE CUCTEMBI.
Knaccudukanmss mNOBEpXHOCTHO-aKTHBHBIX BeEHIECTB. TepMOAMHAMUKAa M MEXaHHU3M MHU-
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nemnoodpazopanusa. Ctpoenue munenn [IAB. Comobunuzanus. Kputuueckas KOHIEHTpanus
MUIEITI000pa30BaHUs, METO/IBI €€ ONpeAeTICHUS.

JInodpoOHbIe AucniepcHbIe cucTeMbl. PaKkTOpBl yCTOHUMBOCTH THOPOOHBIX cucTeM. bricTpas
u MenneHHas koarymsius. Kunetmka xoaryisiuuun no CMOIIyXOBCKOMY. 3aBUCUMOCTH YHUCIA
YaCTHUI[ PA3HOTO MOpsaKa oT BpeMeHU. OCHOBHBIE TTOJIOXKeHUs1 Teopuu Jlepsiruna, Jlannay, ®epaes,
Ogepbeka ([JJIDO). Packnunuparomiee AaBieHHEe U €ro coctapistomue. OOmiee ypaBHEHUE IS
SHEPTUU B3aUMOACUCTBUS TUCIIEPCHBIX YacThll. [loTeHnanpHble KpUBbIe B3aUMOICUCTBUS YaCTHII.
Heiitpanu3aunonHas u KoHIeHTpalMoHHas koaryssinud. [Ipasuno Hlynsue-Iapam.

Mopyne 7. CTpyKTypooOpa3oBaHHWE M CTPYKTYPHO-MEXaHWYECKHE CBOMCTBA JIUCIIEPCHBIX
CUCTEM

Tunsl cTpykTYyp, 00pa3yrommxcs B JUCHEPCHBIX cHCTeMax. B3anmMOCBsSI3b MEXIY BUAOM
NOTEHI[MAIBHOM KpUBOW B3aumojencTBus yactul (o teopun JIDOO) um TUIIOM BO3HUKAIOUIUX
cTpykTyp. KoarynsiinoHHO-TUKCOTPOITHBIE U KOHJIEHCALIMOHHO-KPUCTAIU3AI[UOHHBIE CTPYKTYPHI.

Peonornueckuii MeToa UCCIEAOBAHHS TUCIEPCHBIX cHUCTeM. (OCHOBHbBIE TOHATHS U
u7iealibHbIE 3aKOHBI pe0JIOTUU. MoenupoBaHe peoJOrHYeCKIX CBOIMCTB Tell.

Krnaccudukanus 1ucnepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKUM CBOMCTBaM. Bs3KoCTh
JKUJIKUX arperaTMBHO YCTOWYMBBIX JAMCIEPCHBIX CUCTEM. YpaBHeHUs JuHiuTeitHa, [lltayaunrepa,
Mapka - XayBuHka. Peomoruyeckue CBOMCTBA CTPYKTYPHPOBAHHBIX JKHUIKOOOPA3HBIX H
TBEPA00OPA3HBIX CUCTEM.

4. O0beM yueOHOM JUCUMIIIUHBI:

O0Bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanewm.
eIMHUIIAX gacax

OO0mas TPy10€eMKOCTb THCIUITHHBI 10 Y4eOHOMY TJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 0,72 26
Jlextuu (JIek) 0,28 10
Jlaboparopusie padboTs (JIad) 0,44 16
[Tpaxtuueckue 3ausatus (113) - -

CamocrositeanHas padora (CP): 4,03 145
Buja xoHTpoOJISi: JK3aMeH 0,25 9
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AHHOTAIUs padoueil MPorpaMMbl U CHUIMIHHBI
«AnanuTnueckasi xumus» (b1.6.4)

1. Heap DMCHMNJMHBI: MPUOOpPETEHHE OOYYAIOIIMMHKCS 3HAHUN IO OCHOBHBIM TpyIIamM
METOJIOB XMUMHYECKOTO aHalu3a, HauOoJee MIMPOKO MPHUMEHSEMBIX B MPOMBIILICHHOCTH H
HCCIICIOBATEIILCKON padoTe, a TakKe KOMIICTCHIIMA, HEOOXOAMMBIX XMMHKAM-TEXHOJIOTaM BCEX
CICIUATEHOCTEH JUIS PEIICHUsT KOHKPETHBIX 3a/1a4 XUMUYICCKOTO aHaJIH3a.

2. B pe3yJibTaTe 0CBOEHHUS JUCHUILINHBI CTYI€HT I0JIZKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccnonansHoi aesirenbaoctr (OTTK-1);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHS O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMHUUECKON CBS3HU B
Pa3TUYHBIX KJIaccaX XMMHUYECKHX COSAMHECHUN ISl MOHMMAHUS CBOWCTB MaTepUAIOB  MEXaHU3Ma
XUMHYECKHUX TPOIIECCOB, MPOTEKANUX B OKpyxatoiiem mupe (OI1K-3).

Buame.

- OCHOBHBIC TOHSTHS, TEPMUHBI, METOJIBI M MPUEMBI KAQ4eCTBEHHOTO M KOJWYCCTBCHHOTO
XUMUYECKOTO aHaJIN3a, TEOPHIO XUMUUYECKUX B (PU3UKO-XUMHYECKUX METOJIOB aHaJIN3a, MPUHITUTIBI
paboThl OCHOBHBIX TPHUOOPOB B DHU3UKO-XUMHUECKUX METOJIaX.

Ymemo:

- TIPUMEHATH MPHUOOPETEHHBIC MPAKTUYECKUE HABBIKM B MPO(ECCHOHANBHON AESITeTbHOCTH
JUTSL pelIeHUs] KOHKPETHBIX 3ajad; BJIAJETh. MOHUMAHHEM IIeJied U aNTOPUTMOB XUMHUYECKOTO
aHaJIM3a, CI0CO0aMM PEIICHUs aHAIUTUYECKUX 3aJ]1ad, OIEHKOW BO3MOXKHOCTEH Ka)KIOT0 METoja
aHaJIM3a, OCHOBAMHM METPOJIOTUYCCKOW OIEHKH PE3yJIbTaTOB KOJIWYSCTBEHHOTO XHMHYECKOTO
aHaJIn3a.

Bnaoemn:

- TIOHMMaHUEM IIeJied W aJIrOPUTMOB XHMMHYECKOTO aHajgu3a, CIoco0aMH peIieHUs
AQHAJTUTUYCCKUX 3aJlay, OIICHKOH BO3MOXKHOCTEH KaXJIOro METOJa aHaju3a, OCHOBaMH
METPOJIOTHUECKOM OLIEHKH PEe3yJIbTaTOB KOJTUYECTBEHHOTO XUMHUYECKOTO aHaN3a.

Hmemsv npedocmasnenue O €IUMHON JIOTMKE XHMHYECKOTO aHalW3a, O MHOTrooOpasuu
METOJIOB XHMHYECKOTO aHalim3a M O KOHTPOJE KauecTBa pe3ylbTaTOB KOJIUYECTBEHHOTO
XUMHYECKOTO aHaJIn3a.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Brenenue. [lonstue 06 ananutuueckor xumuu (AX) Kak 0 cUCTEME 3HAHUH, TTO3BOJISIONIEH
YCTaHOBUTh KAaYECTBEHHBIM M KOJWYECTBEHHBIM COCTaB BemiecTBa. 3amadun AX. AHaIUTHUYECKUN
CUTHAJ KaK HOCHUTEJIh KAaueCTBEHHOM M KOJMYECTBEHHOW HH(popMamuu 00 OOBEKTe aHam3a.
[Tonsitue o mpo6ooTdope u mpodonoaroroBke. OCHOBHBIE TPeOOBaHUS, PEIBIBISIEMbIE K METOIaM
XUMHYECKOTO aHajgu3a. YCJIOBUS BBIMIONHEHUS OMNpeleneHuid. Ananutuyeckas Qopma,
AHATUTUYCCKUE TPU3HAKHI. AHATUTHYECKUE KIACCU(PUKAIIMU KATHOHOB U AaHHOHOB.

Cucrematudeckuii U 1poOHbBIN aHann3. CoBpeMEHHBIC METOABI HICHTU(DUKALIUN SJIEMEHTOB
U coenuHeHUH. OpraHWYecKre aHATUTHYSCKHE PEarcHThl B aHAIN3EC HEOPTaHWYCCKUX BEIICCTB.
PaBHOBecHs B aHAIUTHICCKUX TOMOTCHHBIX M TETEPOTreHHBIX cucTeMaxX. OCHOBHBIC THITHI PEAKIIHIA,
npuMeHseMblX B AX (KHCIOTHO-OCHOBHOE B3aWMOJCHCTBHE, OKHCJICHHE- BOCCTAaHOBJICHHE,
KOMILIEKCOOOpa3oBaHue, ocaxaeHue). OmnucaHue paBHOBECHS aHAIMTHYECKUX pEAKIUi ¢
MOMOIIbI0 KOHCTAaHT PaBHOBECHs. YUeT MOOOYHBIX DPEAKIMil C MOMOIIBIO0 ammapara YCIOBHBIX
KOHCTaHT paBHOBecHs. Vcrmonb3oBaHME YCIOBHBIX KOHCTAaHT PaBHOBECHS HJsl ONTUMHU3ALUU
AHATUTUYCCKUX pEaKUUid W TPAKTHYECKUX YCIOBUM WX BbHIMOTHEHHS. OCHOBBI METO/OB
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KOJIMYECTBEHHOTO XWMHUYECKOT0 aHanu3a. MeToIbl KOIWYECTBEHHOTrO aHanus3a. 1pebdoBaHus,
NPEABSBISIEMbIE K XUMUYECKUM pPEaKLUHsSIM, HCIOJIb3YEMbIM B XUMHUYECKOM aHalIM3e. OTambl
KOJIMYECTBEHHOTO aHaiu3a. [loHsATHEe O TpaBUMETpUUECKOM aHalu3e. TeopeTHYecKue OCHOBBI
TUTPUMETpHUECKOro aHanusa. [Ipuembl TuTpoBanus. Pacuetst B TuTpuMmerpuu. I 'paduueckoe
0T06pa)K€HI/IC mponecca THUTPOBAHMA. Ckauok TUTPOBaHUs, TOYKa SKBHUBAJICHTHOCTHU, KOHCUHAAd
TOYKa TUTpoBaHMs. [lepBHuHBIE ¥ BTOPUYHBIE CTaHAAPTHL. MeETOL KHUCIOTHO-OCHOBHOTO
TUTpOBaHUS. BBIOOp KHUCIOTHO-OCHOBHOTO WHAMKATOpa. Ilpumepsl omnpeneneHuil. MeTobl
TUTPOBAHUS. OxucauTenbHO-
noteHnuan. @akTopsl, BIUSIONIME HA €r0 BEIUYMHY. Y paBHeHUEe HepHera.

Iepmanranatomerpus. Momomerpus. ONTHMH3anMs YCIOBHH ompejencHus. Merton
KOMIUIEKCOHOMETPUYECKOTr0  TUTpoBaHHs. (OCOOEHHOCTHM peakiuil  KOMIUIEKCOOOpa3oBaHUs

OKHCIIUTECIBHO-BOCCTAaHOBHUTCIBHOI'O BOCCTAaHOBUTEIbHBIN

(xemarooOpa3oBanusi) uOHOB MetaluioB ¢ OJJ[TA. Bpibop oONTHUMalbHBIX  yCIIOBUI
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUSA. THUTpOBaHHE MO METOAY OCaXKIeHHUs. MeTpoiormueckas
OIICHKAa pe3y/IbTaTOB aHain3a. VHAWKATOPHBIE W HHCTPYMEHTAJIbHBIC CHOCOOBI YCTAaHOBJICHUS
TOYCK SKBUBAJICHTHOCTH.

Beenenne B (u3uko-xumuueckne (MHCTPYMEHTAJIBHBIE) METOIbl XMMHUYECKOTO aHalln3a
(MMXA-OXMA). Knaccudpukamusi (U3HMKO-XUMHUYECKUX METOJOB aHaln3a. AHATUTHYECKHUNA
CUTHAJI KaK WHpOpMaTUBHAs (QDYHKIHSI COCTaBa BEIIECTBA. MeTOIbI KOJHMYECTBCHHBIX U3MEPEHUH B
OXMA, uX XapaKTepUCTHKA. AHAJIUTUYCCKHE M METPOJIOTHYECKUE XaPaKTEPUCTHKU METOUK

OTIpe/IeIICHUSI.
4. O0beM yueOHO JUCUMIIIUHBI:
O0Bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eAMHUIIAX yacax
OO0mas TPy10€eMKOCTb THCIUITHHBI 10 Y4eOHOMY TJIAHY 50 180
AyIUTOpPHbIE 3aHATHS 0,61 22
Jlextuu (JIek) 0,28 10
JlabopaTtopusie padoTs (JIab) 0,33 12
[Tpaxtuueckue 3ausatus (113) - -
CamocrositesnbHas padora (CP): 4,17 150
Buja xkoHTpoOJISi: 3a4eT / 3a4eT ¢ OleHKOi 0,22 8
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«n:xenepuas rpapuka» (b1.B.5)

1. Heap AMCOMIIMHBI: TIPUOOpETCHHE 3HAHWH W BBHIPAOOTKA HABBIKOB, HEOOXOIUMBIX
CTYJICHTaM /U BBITOJTHEHUS U YTEHUS TEXHUYECKHX UYEPTEKEH, BBIMOJHEHUS SCKU30B JIEeTajeH,
COCTaBJIEHUS KOHCTPYKTOPCKOW UM TEXHOJOTHYECKOW JOKYMEHTAallud B COOTBETCTBHUU CO
craugapramu ECK/I; o3HakomiieHre ¢ MeTOaMu KOMITBIOTEPHOU TPaPUKH.

2. B pe3yabTaTe U3y4eHusl TUCHUIIAHBI 00yYAKONIHIICA N0 MporpaMMe fakajaBpuara
JOJIZKeH:

Obradoams CleqyONIUMA KOMIETSHITHSIMHU:

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

- TOTOBHOCTHIO WCIIOJB30BaTh 3HAHHWS O COBPEMEHHOW ()M3MUECKON KapTUHE MHpa,
POCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM  BEINECTBA Ui  OHUMAHHUS
OKpYy’KaroIiero Mupa u spieHuii mpuposst (OITK-2).

3nams:

- crocoObI 0TOOPaXKEHUS MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH,

- IpaBHJIa U YCJIOBHOCTH TIPU BBHITIOJTHCHUN YEPTEKCIH;

- BUJIBI U3JICTIUI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

- Ha YPOBHE MPE/ICTABJICHUS XapaKTEPUCTUKU (POPMBI M TOBEPXHOCTU U3ICITHIA.

Ymems:

- BBIIOJHATh W YUTATh YEPTEKU TEXHUUYCCKHX M3ACTHA C YUYETOM JICHCTBYIOIIMX
CTaHJApPTOB,

- BBITIOJTHAT ¥ YUTATh CXEMBI TEXHOJIOTHYECKUX TPOIIECCOB;

- ACTIOJIb30BaTh CPEACTBA KOMITBIOTEPHOM rpadUKu ISl H3TOTOBJICHUS YEPTEKEH.

Bnaoems:

- croco0aMu M IpreMaMK U300pakeHUs MPEIMETOB Ha IJIOCKOCTH;

- rpaduueckuM naketom «Kommacy.

3. Kpartkoe cogep:xanue JUCUMILIUHBI:

Beenenue. [Ipenver u Metoasl nHxeHepHOH rpaduku. KpaTtkue uctopuueckue CBEACHUS.
3amaui 1 MECTO Kypca B MOATOTOBKE OakaiaBpa TEXHUKU M TEXHOJIOTHH.

Mopayas 1. U3geusi 1 KOHCTPYKTOPCKHE T0KYMEHTBI.

1.1. Buabl u3aej M 1 KOHCTPYKTOPCKHX IOKYMEHTOB.

Buner wsnennit mo 'OCT: nmeranb, cOOpodyHas e€quHUIA, KOMIUIEKC, KOMIUIEKT. BuIbI
KOHCTPYKTOPCKHMX JOKYMEHTOB: YEpTEeX JeTanHu, COOpOUYHBIM uepTek, depTex OOIIero BHUAA,
cnenupukanus, cxema. Iuppbl KOHCTPYKTOPCKHX JOKyMEeHTOB. Kparkume cBeneHHs O
CTPOUTENbHBIX YEPTEKAX.

1.2. Pe3b00BbIe u31e/1Us1 U COeIMHEHMUS.

Pe3nObl: 0OpasoBanue, kinaccudukanus, u3zo0pakeHHe U 0003HAUYEHHWE Ha YEepTexke.
CrangaptHeie pe3pOoBbie u3aenus. OmnpeneneHue pe3pObl M3MepeHueM. CoeluHEHUus eranei
00aTOM U INUIBKOH. Pe3p0oBbie TpyOHBIE coennHeHus. [lankoBbie cOeTUHEHMS.

1.3. Dcku3bl M TEXHUYECKHE PUCYHKH JIeTaJIei.

[TocnenoBaTeabHOCTh BBIMOJHEHUSI M300pakKeHUH JeTain: BHIOOp TNIABHOTO M300pakKeHUSs;
OlpeNieIeHne HEOOXOAWMOTO KOJNMYECTBAa HW300paKeHMid; TOATOTOBKA IIOJIsI YepTexa K
N300pKEHHUIO JIeTANN; HM300paKCHWE OCHOBHBIX BHEIIHMX M BHYTPEHHHX OYEPTAHUH IETaH.
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OOmep neTanu Mpu BHIMOTHEHUH €€ 3cKu3a ¢ HaTypbl. OdopMiieHHE YepTeKel U SCKU30B JIeTaleH.
[TpaBuna BeIMOTHEHHS U OPOPMIICHHS TEXHHUECKUX pUCYHKOB. O003HAUYCHUS MAaTEPHUATIOB.

1.4. YepTe:xxu cOOPOYHBIX eJUHMIL.

[IpaBuna BbIMONHEHUS H  OQOPMIICHHS COOPOYHOTO uepTeka: BbIOOp TJIABHOTO
n300paKeHMsI, ONpeIesIeHIe KOJIMIEeCTBA N300pakeHNi, HAaHECEHNEe HOMEPOB MO3UIIHA, HAHECCHHE
pa3MeposB (rabapuTHBIE, YCTaHOBOYHBIE, MIPUCOCTUHUTEIILHEIE, AKCIUTyaTaIlMOHHBIE).
Crnemudukarus. [IpaBuna BeimoaHEHUS 1 0OPMIICHUS YepTeka 00IIero BUa.

Mopayas 2. CoennHeHus JeTaJjiei.

2.1. Cxembl.

Knaccudukanusa cxem mo Bumam u tunam. OOo3HadeHue cxeMm. [IpaBuna BBIMOTHEHUS
CTPYKTYPHBIX U IPUHIUITHAIBHBIX TEXHOJIOTHUECKUX cXeM. CXeMbl PaCIIONIOKEeHHUS.

2.2. M300paxeHusi coeAMHEHU I aeTaJieil.

@nannesbie coequHenus. [llnuiesrbie u mmoHoyHble coenuueHus. CoeTMHEHUs IMTHPTOM U
mrIuHTOM. HepasbeMHble coenMHEHUsl JeTaneil: cBapka, Maiika, CKJIE€UBaHUE, OOBaJIbLIOBKA,
pa3BaIbLIOBKA, COEIMHEHNE 3aKJICTIKOM.

2.3. Apmarypa Tpy0OnpoBOAOB.

Krnaccudukanus apmarypsl TpyOONpoOBOIOB 110 HA3HAYEHUIO, IO TUIY MEPEKPBITHS MOTOKA
paboueil cpenpl, MO CHOCOO0Y MPUCOEIUWHEHUS K TPyOOMpOBOAY, MO CHOCOOY TrepMeTH3aliu
HIMTHHJES.

Monyasb 3. UepTesku cOOPOYHBIX eIUHUL. JJIEeMEHTbl KOMINIbIOTEPHOI rpagukm.

3.1. 'eomeTpuyeckue XapakTepucTUKU (OPMbI M MOBEPXHOCTH M31eJIH .

Pa3mepsl, npaBuiia Ux HaHECEHUs Ha YepTexe. PasMepsl UCIIOTHUTENIBHBIC U CIIPABOYHBIC,
rabapuTHble, KOOPAWHUPYIOIIME U 4YacTHhle. ba3bl wu3MepuTenbHbIE, KOHCTPYKTOPCKHE,
TEeXHOJIOTHMYecKHe, BcroMorarenbHble. Hanecenune pasmepoB or 0a3. IlpenenbHble OTKIOHEHHS
pa3MepoB TJIaJAKUX TIOBEPXHOCTEH, TOMyCKH, TOCaAKU. JIOMyCKH M MOCAIKK JIJIsl IETAIECH ¢ pe3hOoH.
[IlepoxoBaToCcTh TOBEPXHOCTEH JeTanedl, MmapaMeTpbl MIEPOXOBATOCTH, MpPaBUJIa HAHECEHUS
napaMeTpoB IIEPOXOBATOCTH IMOBEpPXHOCTEW Ha deprexke. [IpenenbHble OTKIOHEHHS (HOPMBI U
pacCIoNOKEHHUS.

3.2. letasmpoBaHue YepresKkeid COOPOYHBIX eIUHHII.

[IpaBuna peramupoBaHusi 4YepTEKeW COOPOUHBIX €IWHUIL. BEITONHEHHE dYepTexed u
TEXHUYECKUX PUCYHKOB JI€TaJICH.

3.3. DJIeMeHTBI KOMIIbIOTEPHOM rpadukm.

KommnprorepHas rpaduka u pemaembie €t 3amadu. I 'paduueckue OOBEKThI, MPUMHUTHBBI,
aTpulyThl, cuHTEe3 n300paxenus. [Ipencrapnenue BUICOMHPOPMAIIMN U €€ MalllMHHAS TeHepalys.
CoBpeMeHHbBIE CTaHAApPThl KOMMBIOTEPHOW Tpaduku, rpaduueckue S3bIKM M MeTadailsl.
Peanu3zanus anmapaTHeIx MoayJiei rpadudeckoii cuctembl. OCHOBHBIE rpagUuecKue aJropuTMbl Ha
TUTIOCKOCTH | B TIpocTpancTBe. [IporpaMMHubie rpaduueckue CUCTEMBI U KX IPUMEHEHUE.
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4. O0beM yueOHOH TUCIHMIINHBI:

O6Bem
Buasbl yueOHoii padoThl B 3aueTHBIX B akanewm.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IIaHy 4,0 144
AYyIUTOPHBbIE 3aHATHUS: 0,33 12
Jlexmum (JIek) 0,11 4
JlaGopatopusie padotsl (JI1ab) 0,11 4
[TpaxTrueckue 3anstus (113) 0,11 4
CamocrositensHas padora (CP): 3,42 123
Bua KOHTpOJISA: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«IIpukaaanas mexannka» (b1.b.6)

1. Heap AMCUMIVIMHBI: HAYYUTh CTYJAEHTOB TBOPYECKOMY MOJXOIY K BBIMOJHEHUIO
WHXEHEPHBIX pPAaCUETOB HA MPOYHOCTH, >KECTKOCTb M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIUH,
JieTajeil v y3JI0B MallluH U anmnaparosB.

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

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CMOCOOHOCTBbIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILIAH B ipodeccnonansHoi aesitenbaoctr (OTTK-1);

- TOTOBHOCTHIO HCTOJB30BaTh 3HAHHUS O COBPEMEHHOW (M3MUECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BEIIECTBA Il  [MOHUMAaHUS
OKpYy’Karoliero Mupa u ssieHuii npupost (OI1K-2).

3nams:

- OCHOBHBIE YPAaBHEHHS M METO/IbI PEIICHHUS 3a/1a4 COMPOTUBIICHUS MaTEPUAJIOB;

- OCHOBHBIE€ METO/Ibl PACYETOB HA MPOYHOCTH U KECTKOCTh JIIEMEHTOB KOHCTPYKIMI MaIIUH
U anmnapaTosB.

Ymemn:

- TPOBOAWTH PACUYEThl 3JIEMEHTOB KOHCTPYKIMII HAa OCHOBE METOJOB COMPOTHUBIICHUS
MaTepuasos;

- PacCUMTHIBATh U KOHCTPYHUPOBATH JACTATU MAIIWH IO UCXOAHBIM JaHHBIM;

- IPOU3BOJIUTH PACUYETHI 10 OCHOBHBIM KPUTEPHUSIM PAOOTOCIIOCOOHOCTH M KOHCTPYHUPOBAHUS
JleTalieid MallvH.

Braoemy:

- HaBBIKAMHU pacueTa COMPOTUBJICHHS MaTepHAIOB aHAIMTUYECKUMHU METOIAMH;

- HaBBbIKaMU BBIOOPA MaTEpHAIOB MO KPUTEPUSM TPOYHOCTH.

3. Kpatkoe conepxxanue TMCUMILIUHBI:

1. Onpenenenue peakuuii onop. Pactsxkenue-cxarue

1.1. Onpenenenue peakiuii onop.

AOCOJIIOTHO TBEpJOE TENIO. DIEMEHThl CTaTUKH. OCHOBHBIC MOHATHSA. AKCHOMBI CTAaTHKH.
VYpaBHuenus paBHoBecHsi. CBsI3U U UX PEaKIUH.

1.2. PactsbkeHue-cxaTue.

OcHOBHbIE JONYIIEHUS W TMPUHIUIB CONPOTUBJICHHUS MaTepuanoB. MeTon cedeHHil.
Hamnpsoxenus, nedopmaruu u nepeMenienus. 3akoH ['yka. [ToctpoeHue smop BHyTPEHHUX YCHUITUH,
HanpspKeHUH U nepemenieHnid. CTaTHUecKu OMpeeIMMbIe U CTAaTHYECKU HEONpeAeTUMbIC 3a/1auH.
JmarpamMmbl pacTsOKEHHS ISl TUIACTUYHBIX M XPYNKUX MATEpUaJOB UM HMX XapaKTEPUCTUKH.
JonyckaeMble HANPsHKEHUSI. Y CIIOBUE MTPOYHOCTH MPU PACTSKEHUU (CHKATHH).

2. Kpyuenue. 13ru6

2.1. Kpyuenue.

3akon ['yka nipu capure. BHyTpeHHHe CHIOBBIe (DaKTOPHI MPU KpydeHHH. HampsokeHus B
CTEPXKHSAX KPYTJIOro ceyeHusl. Y cJIoBHE MPOYHOCTH MPU KPYUEHUH.

2.2. N3ruo.

I'eoMeTpuueckne XapakTEepUCTUKU TUIOCKUX cedeHHid. [IoHATHE YMCTOro M MONmepeyHOoro
u3ru6oB. [IpaBuiia mocTpoeHHs! 3MIOp MOMEPEYHBIX CHII U U3THOAIOIINUX MOMEHTOB. OmpeneneHue
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HOPMaJIbHBIX HANpsDKEHWH. YcinoBue mpodHocTH npu  u3rube. OrmpenesneHue KacaTelbHbIX
HanpspKeHui. PanronanbHbie OPMBI CEYSHHIA.
4. O0beM yueOHOM JUCUMIIIUHBI:

O0bem
Buapl yueOHoii padoThI B 3aueTHBIX B akanewm.
eIMHUIIAX gacax
OO0mas TpyA10eMKOCTb JMCUUILUIMHBI M0 Y4eOHOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 0,44 16
Jlexmum (JIek) 0,22 8
Jlaboparopusie padboTs (JIad) - -
[Tpaxtuueckue 3ansatus (113) 0,22 8
CamocrositeabHas padora (CP): 3,31 119
Bujx koHTpOJS: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«JIEKTPOTEeXHMKA M MPOMBbILLJIEHHA YJIeKTpoHnka» (b1.B5.7)

1. Heap qucHUIUIMHBI: GOPMHUPOBAHUE y OOYUAIOMIUXCS KOMITETEHITUH, 00€CTeYHBAIOIINX
TEOPETUYECKYI0O M TPAKTUYECKYI0 IMOJrOTOBKY BBIIYCKHHKA, YMEIOIIETO BHIOMpaTh U
AKCIUTYyaTUPOBATh 3JIEKTPOTEXHUYECKUE M DIIEKTPOHHBIE YCTPOICTBa, BIAJCIOLIETO HaBBIKAMU
UCTIOJIB30BaHUSI COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH ISl  aBTOMAaTH3UPOBAHHOTO
MOJICJINPOBAHMS U Pacy€Ta JEKTPUUECKUX U AIEKTPOHHBIX LIENEH.

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

Obnaoams clenyroIMUMA KOMIETEHIIHSIMHU:

- CHocOOHOCThIO paboTaTh B KOJIJIEKTHBE, TOJIEPAHTHO BOCIHPHUHUMATh COLUAJIBHBIE,
ITHUYECKHE, KOH(PECCHOHANBHBIE U KyIbTypHBbIe pa3nnuus (OK-6);

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

- TOTOBHOCTBIO HCIOJb30BATh 3HAHHUA O COBPEMEHHOM (HU3MYECKOHl KapTUHE MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BEIleCTBa Uil TOHUMAaHHUs
OKpy’Karolero Mupa u sisnenuii npupoast (OITK-2);

- BIIQJICHUEM OCHOBHBIMH METO/aMH, CIIOCOOaMU M CpEICTBAMM IOJNYYCHHs, XpPaHEHUS,
nepepaboTki MH(POpPMAaLMU, HaBBIKAMU PabOThl C KOMIBIOTEPOM Kak CpPEJCTBOM YIpaBJICHHUS
urdopmanueii (OI1K-5).

3namo:

- OCHOBHBIE TIOHATHSI, ONIPEJICIIEHUS U 3aKOHBI JIEKTPUUYECKUX LIeTIEH;

- METOJIbl MOAETUPOBAHHUS, aHAIM3a U pacuéTa Lenell NOCTOSHHOIO U MEPEMEHHOTO TOKOB,
METOAOJIOTHIO AJIEKTPOTEXHUUECKUX U3MEPEHNUH;

- YCTPOMCTBO M HNPUHLMIBI PaOOThI AJIEKTPOTEXHUUECKOTO U 3JIEKTPOHHOIO0 000pY0BaHUS,
TpaHc(hOPMATOPOB, FINEKTPHUUECKUX MAIINH, UCTOYHUKOB MUTAHUS.

Ymemy:

- [pUMEHATh TEXHOJIOTUM MOJAEIHPOBAHUSA, aHaiIM3a, pacyéra M OIKCIUTyaTalluu
AIIEKTPUUYECKUX CETEH, MPOMBIILUIEHHOTO 3JIEKTPOOOOPYIOBAHUS M AIEKTPOHHBIX TPHOOPOB;

- BBIOMpATh JJIEKTPOTEXHUYECKOE M JJIEKTPOHHOE OO0OpYyIOBAaHWE MJsl pEIICHUs 3aaad
IPOEKTUPOBAHNUS U peaTu3ali XMMUKO-TEXHOJIOTUYECKHUX IPOLIECCOB U MPOU3BOJCTB.

Braoemy:

- METOJJaMH MOJICIUPOBAHUS U PAcUETa 3JIEKTPUUECKHX M AIEKTPOHHBIX LieTeil;

- HaBbIKAMM MPAKTUYECKOM pabOTBl C 3IEKTPUUECKOM ammapaTypod M 3JIEKTPOHHBIMHU
YCTPOMCTBAMU

3. Kpartkoe cogep:xanue JTUCUMILIUHBI:

Beenenmne. IIpeamer, OCHOBHBIE TOHSATHS, METOJOJIOTHS SJEKTPOTEXHUKH M SJICKTPOHUKH.
Kpatkue ncropuueckue cBeleHHs. 3aJaud M MECTO Kypca B IMOJITOTOBKE OakangaBpa TEXHHKH U
TEXHOJIOTUH.

Mopayas 1. DiaekTpuyecKue nemnu

- OCHOBHBIE OIpeNeIeHuUs, OMUCAHUS TMapaMeTPOB M METOAOB pacuéra 3JIEKTPUUYECKUX
neneid. OCHOBHbIE MOHATHS U 0003HAUEHUS AIEKTPUUECKUX BEJIMYMH U 3JIEMEHTOB AJIEKTPUUYECKHX
nerneid. OCHOBBI 3yeKTpoOe30macHOCTH. (OCHOBHBIE MOHATUS TEOPUM JJIEKTPHUUYECKUX IETeH.
OCHOBHBIE TPUHIIMITBI, TEOPEMBI M 3aKOHBI JICKTPOTEXHUKH. METO/IbI MOJCIMPOBAHUS, aHATTN3a U
pacuéTa TMHEHHBIX TEKTPUUECKUX e MOCTOSTHHOTO TOKA.
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- DNeKTpudecKkue M3MEpeHus U mpuOopbl. MeToapl M3MEpPEHUs! INEKTPUUYECKUX BEIHUUH:
IpsIMbIE U KOCBEHHBIE. AHAJIOTOBBIE IEKTPOU3MEPHUTENbHBIE U IU(PPOBBIEC SJECKTPOHHBIE PUOOPHIL:
YCTPOMCTBO, TPHUHIMIT NCUCTBUsS, OOMACTH NpUMEHEeHUus. M3MepeHue >IEeKTPUYECKHX BEITUYHH:
TOKOB, HAIIPSIYKEHH, CONPOTUBIIEHUI, MOITHOCTH U SHEPTHUU.

- AHanu3 u pacuéTr JMHEMHBIX 1enel nepeMeHHoro Toka. CrocoObl npeacTaBieHus (B BUIE
BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) M MapameTphl (aMIUIUTYyJAa, 4acToTa,
HavanbpHas ¢aza) CUMHyCOMIaIbHBIX (QYHKIMI. MIHOBEHHOE, CpeiHee U JEWCTBYIOIIee 3HAUYCHUs
MEPEMEHHOTO CHHycOuAabHOTO Toka (Hampspkerus U DJ[C). AKTHBHOE, pEaKTHBHOE W TOJHOE
CONPOTHUBJIEHHS BETBH. MOIIHOCTE B LEMNSX epeMeHHoro Toka. Kosgduuuent mommuoctu (cos([]))
U ero TEeXHHMKO-dKOHOMHUYECKOoe 3HaueHue. [IpumeHeHune anreOpbl KOMIUIEKCHBIX YHCEN B
anekTpoTexHuke. KoMIuiekcHbI MeTol pacuéTa NWHEHHBIX IIeTneil mepeMeHHOro Toka. bamanc
MOIIIHOCTHU B LIETSIX IEPEMEHHOTO TOKa. Pe30HaHCHbBIE SIBJIEHUS B 3JIEKTPUUYECKUX HensaX. Pe3onanc
HanpsOKEHUH W TOKOB. AHanmM3 U pacyér Tpex(asHbIX Lene MEepeMEeHHOro TOKa.
ABTOMaTH3UPOBAHHOE MOJECIUPOBAHUE U PACUET DJIEKTPUUYECKHX U DIJIEKTPOHHBIX (IAKETHI
nporpamm MultiSim, Mathcad, Excel).

MoayJb 2. DJIeKTPOMATHUTHbIE YCTPOMCTBA U JIEKTPHUYECKHE MAIIMHBI

- Tpancdopmaropsl. HazHauenune u o01acTu mpuMeHeHUsT TpaHC(HOPMATOPOB. Y CTPOHUCTBO
U TPUHIUN JeUCTBUSA onHO(Aa3HOTO TpaHchopMaTopa. AHAIU3 AIEKTPOMATHUTHBIX MPOIIECCOB B
TpancopmaTtope, cxema 3amemieHus. llorepu osHeprum B TpaHchopmarope. BremrHue
XapaKTEPUCTUKHU.

- ACHHXPOHHBIC MAalIUHBL. Y CTPOMCTBO U MPUHIUI ACHCTBUS TpeX(a3HOro aCHHXPOHHOTO
nsurarens. MexaHndyeckue M paboune XapakTEepUCTUKU. OHepreTuyeckue auarpammbl. Ilyck
ACMHXPOHHBIX JBHUraTeled C KOPOTKO3aMKHYTHIM U (a3HbIM poTopoM. PeBepcupoBanue u
peryiaupoBaHUe YaCTOThI BpAIlCHHUS.

Mopayasb 3. OCHOBBI 3JICKTPOHHKH

- DneMeHTHas 6a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTpoucTB. [lomynpoBoguuku. YcioBHbIE
0003HaYCHHSI, PUHITUN ACHCTBUSI, XapaKTEPUCTUKA U Ha3HAUYCHUE TMOIYMPOBOJHUKOBBIX JHOMOB,
TPAH3UCTOPOB, TUPHUCTOPOB. MHTErpalbHbIE MUKPOCXEMBI, WX Ha3HA4YCHHUE, Kiaccupukamus u
MapKHUpOBKA.

- HCTOYHMKM BTOPUYHOIO AJIEKTPONMTAHUS M YCHUJIUTEIN SJIEKTPUUYECKUX CHUTHAJIOB.
[TorynpOBOTHUKOBBIE BBIIPSIMHUTEIIH: KJIACCU(PUKAIIMS, OCHOBHBIC TTapaMeTPhl, CXEMbl U MPUHIIHIT
paboThl BeMpsAMUTENS. DnekTpuueckue GuibTpbl. Kinaccupukamus 1 OCHOBHBIE XapaKTEPUCTHKH
ycunutenei. OOpaTHbIE CBSI3M B omnepanroHHbIX yeuwnuteasx (OY), ux BIUSHHUE HA MapaMeTphl U
XapakTepuCcTUKu ycunutesss. OCHOBHBIE THUITBI yeuauTenei Ha 6aze OV.

4. O0beM yueOHOH TUCHMIINHBI:

O0bem
Buasbi yueOHoii padoThl B 3auetHbIX B akanem.
SIMHUIIAX gacax
O0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IVIaHy 4,0 144
AyIUTOPHBIE 3aHSITHS: 0,39 14
Jlexum (JIek) 0,11 4
JlaGopatopusie padotsl (JI1ab) 0,17 6
[TpaxTrueckue 3ansatus (113) 0,11 4
CamocrositensHas padora (CP): 3,36 121
Bujx koHTpOJS: K3aMeH 0,25 9
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AHHOTAIUs padoueil MPorpaMMbl U CHUIMIHHBI
«be3onacHocTth xku3HenessTeabHocT» (b1.6.8)

1. Heap mucuumiMHbl: GOpMHUpPOBaHUE MPOPECCHOHATBHON KYJIbTYPbl 0€30MaCHOCTH, O
KOTOPOIl TOHUMAETCs TOTOBHOCTh U CIIOCOOHOCTH JIMYHOCTH HCIIOJIB30BaTh B MPO(ECCHOHATBEHON
JeSITeTbHOCTH TPHOOPETEHHYI0 COBOKYITHOCTh 3HAHWW, YMEHHH W HABBIKOB JUISI OOECIICYCHUS
Oe3omacHOCTH B cdepe mpodecCHOHATBFHON NesTeIbHOCTH, XapaKTepa MBIIUICHUS U EHHOCTHBIX
OpHUEHTAIHH, TPU KOTOPHIX BOIMPOCHI OE€30MaCHOCTH pacCMaTPUBAIOTCS B KaueCTBE IPUOPUTETA.

2. B pe3yabTare H3y4eHUs] JUCHUILIMHBI 00y4YaloLMiics 10 mMporpamMme 0akajgaBpuarta
HOJIZKeH:

Obnadoams crenyroMUMA KOMIETEHIIHSIMHU:

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

- CIOCOOHOCTBIO WCIONB30BaTh MPHUEMbl OKa3aHHs MEPBOW TMOMOINM, METOMABI 3aIIUTHI B
yCIOBUSX upe3Bbruaitnbix cutyarmid (OK-9);

- BJIQJICHUEM OCHOBHBIMH METOJIAMH 3aIUTHI MPOU3BOJACTBEHHOTO TIEPCOHANA U HACEIICHUS
OT BO3MOJKHBIX TIOCIIC/ICTBHI aBapHii, karacTpod, cruxuitibix oenctuii (OITK-6).

3namo:

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

- XapakTep BO3JCHCTBHUS BPEAHBIX U OMACHBIX ()aKTOPOB HA YENOBEKA U MPUPOTHYIO CPEeLy,
METO/IbI 3aIIMTHI OT HUX MPUMEHUTENBHO K cdepe cBoeil mpodeccHoHaTbHON AeSITeTbHOCTH.

Ymemo:

- UICHTUPUITIPOBATH OCHOBHBIC OIMTACHOCTH CPE/Ib OOMTAHUS YEIOBEKA;

- OIICHWBAaTh PHCK WX peaju3alii, BBIOUPATH METOABI 3alIUTHl OT OINACHOCTEH
NPUMEHHUTEIBHO K cdepe cBoeil mpodecCHOHAIBHON AeSITeIhHOCTH W CHOCOOBI OOecTeueHUs
KOM(OPTHBIX YCIOBHH KU3HEAEATEILHOCTH.

Braoems:

- 3aKOHOJATENIbHBIMH M TIPaBOBBIMH akTaMHd B 001acTH 0€30MacHOCTH U OXpaHbl
OKpYyXaromiei cpeapl, TpeOOBaHMSAMHU K O€30MacHOCTH TEXHMYECKHUX pETIaMeHTOB B cdepe
npohecCHOHALHON e TEIBHOCTH;

- CIOCO0aMU M TEXHOJIOTUSMU 3aIHUTHI B UPE3BbIYAHBIX CUTYAIIUSX;

-MIOHSATUHHO-TEPMHUHOJIOIMUECKHUM aIlllapaToM B 001acTu O€30MacHOCTH;

- HaBBIKAMHU paIMOHATU3AIMH TPO(PECCHOHATBHON AEATENBHOCTH C IIENBI0 00ecreueHus
0€30IaCHOCTH 1 3aIIUTHI OKPY’KAIOIIECH CPEIbl.

3. Kparkoe conep:xxanue IMCUMILINHBI:

3.1. Benenue B Oe3omacHocTh. OCHOBHBIC TOHSTHS U omnpenencHus. bezomacHocTh U
YCTOWYMBOE pa3BUTHE.

3.2. Yenogek u TexHocdepa. CTpykTypa TeXHOC(hepsl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOE cocTosiHHE TeXHOC(heps! 1 TeXHOC(hepHOi 0e30macHOCTH.

3.3. Unentudukanus u BO3ACHCTBHE HAa YEJIOBEKAa BPEIHBIX M OMACHBIX (DaKTOPOB CpPEIbI
obutaHwus.

Knaccudukanuss HeraTuBHBIX (AaKTOPOB CpeAbl OOWTaHHWS YeEIOBEKa. XWMHUYECKHE
HeraTuBHBIE (aKTOPHI (BpeaHBIC BelecTBa). MeXaHWYeCKHe U aKyCTHUECKUE KoeOanusi, BUOparus
U IIyM. DJIEKTPOMarHUTHbIE U3TyUYeHUS U Toyisl. NOHU3UpyIolue u3ilydyeHue. DIEKTPUIECKUM TOK.
OnacHple MexaHuudeckue ¢aktopsl. [Iporecchl TOpeHHs U TMOKapOB3PHIBO- OMACHBIE CBOWCTBA
BellecTB U MaTepuanoB. CTaTUYECKOE SJIEKTPUUECTBO.
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3.4. 3amura yenoBeKka U cpeAbl OOUTaHUS OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOTHOTO,
AHTPOIIOI€HHOTO U TEXHOT€HHOT'O MPOUCXOKICHUSI.

OCHOBHBIE TPUHIIUIBI 3aIIUTHL. 3alUTa OT XUMHUYECKUX U OHMOJIOTUYECKUX HETaTHBHBIX
¢dakTopoB. 3ammTa OT HHEPreTUYECKUX BO3ACUCTBHM H ¢usmueckux mnojiei. ObecriedeHne
0€30MacHOCTH  CHCTEM, paboTalmMX TOJ  JaBJI€HHEM. be30macHOCTh  JKCIUTyaTaluu
TpyOOIPOBOJIOB B XUMHUYECKONW MPOMBIIIUICHHOCTH. be3omacHas 3KcCIUTyaTamusi KOMIIPECCOPOB.
AHanu3 1 OLIEHNBAHUE TEXHOT€HHBIX U MPUPOJHBIX PUCKOB.

3.5. O6ecneyenne KOM(MOPTHBIX YCIOBHM IJISl KU3HHM M JICSITCIBHOCTU uernoBeka. [lonsTue
KOM(OPTHBIX WX ONTHUMAIBHBIX yCJIOBHH. MuKpokimumaT nomemeHnii. OCBEIIeHHE U CBETOBas
cpena B IOMEIIEHUH.

3.6. [Icuxoduznonornyeckue U SProHOMUIECKUE OCHOBBI OE30MTACHOCTH.

[Icuxuueckue Mporecchl, CBOWCTBA M COCTOSIHHS, BIIMSIONIME HAa 0€30MacHOCTh. BUIbl u
YCIIOBUS TPYAOBOH NEATEIHLHOCTH. DPrOHOMUYECKUE OCHOBBI OE30MMACHOCTH.

3.7. UpesBblyailHble CUTYalluy ¥ METO/IbI 3AIUTHI B YCIOBUAX UX PEeau3alliu.

Oo6mue ceenenns o UC. [Toxkap v B3phIB. ABapyuy HA XUMUYIECKH OMACHBIX O0OBEKTAX.

Panmuanmonnsie  aBapuu. [Ipubopbl  pagManMOHHOW, XUMHUYECKOHW  pa3BeIAKd U
JIO3UMETPUYECKOTO KOHTPOJIs. Upe3BpIUaliHbIE CUTyallud BOGHHOIO BPEMEHU. 3aliuTa HaceJIeHUs B
Ype3BBIYANHBIX CUTyalUsX. YCTOWYUBOCTh (YHKIIMOHUPOBAHHS OOBEKTOB HSKOHOMHKHU B
Ype3BbIYAHBIX CUTYAIUX.

3.8. YmpasieHnue 6€30MacHOCThIO JKU3HEICATETHHOCTH.

3aKkoHOJATENFHBIE W HOPMATHUBHBIC MIPABOBBIE OCHOBHI YIPaBIECHUS 0€30MacHOCTHIO
KHU3HEECATENIbHOCTH. DKOHOMUYECKHE OCHOBBI yIpaBJeHUs 0e301acHOCThi0. CTpaxOBaHUE PUCKOB.
l'ocynapcTBeHHOE ynpaBieHrne 0€30MacHOCTHIO.

4. O0bem y4eOHOH TUCHHUIJIMHBI:

O0Bem
Buabi yueOHoli padoTsl B 3auerHbIx B akanem.
eIMHUIIAX qacax
OO0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4eOHOMY IVIaHy 4,0 144
AyIuTOpHBIE 3aHATHS: 0,33 12
Jlexmum (Jlek) 0,22 8
Jlabopartopusie pabots (JIad) 0,11 4
[Ipaktuueckue 3ausarus (113) - -
CamocrositesnbHas padora (CP): 3,42 123
Buj koHTpoOJS: K3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«IIpoueccsl 1 annapatbl XumMu4ieckoit rexnonorun» (651.5.9)

1. e AMCOMIUIMHBI: BMECTE C KypcaMu OOIIEH XUMUYECKOW TEXHOIOTHH, XUMHUYECKHX
MPOIIECCOB U PEAKTOPOB U JIP. CBS3aTh OOIICHAYYHYIO H OOIMICMHKEHEPHYIO MOATOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO TpPH TOJATOTOBKE OakajJaBpOB IO JIaHHOMY HAIpPaBJICHUIO IS
HAyYHO-HCCIIEI0BATENIbCKON U MPAKTUYECKOM pabOThl HA MPEANPUATHSAX.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajappuara
JTOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

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

- TOTOBHOCTHIO WCTOJB30BaTh 3HAHHWS O COBPEMEHHOW (IM3MUECKON KapTUHE MHUpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BEILIECTBA Il  [MOHUMAaHUS
OKpykaromiero mupa u sinenuit mpupoasl (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUH BEIIECTBA, MPUPOJIC XUMUUYECKOU CBSI3H B
Pa3JIMYHBIX KJIaccaX XMMUYECKUX COCAUHEHUH Il IOHUMAHMS CBOMCTB MaTEpUAJIOB U MEXaHH3Ma
XMMHYECKHUX IPOIIECCOB, MPOTEKAONUX B OKpyskatorieM mupe (OITK-3).

3namo:

- OCHOBBI TEOpPHH IMEpeHOca HMIyJbCa, TEIUIa W MAacChl; NPUHLUIBL (PU3NIECKOTO
MOJEJIUPOBAHUSI MPOLIECCOB; OCHOBHBIC YpPABHEHUSl JBUKEHHUS JKHUJIKOCTEH; OCHOBBI TEOPUU
TEIUIONEPeIayr; OCHOBBI TEOPHHM MacCOlepenayd B CHUCTeMaX CO CBOOOJHOW W HEIMOJBHKHOU
rpaHunedl pasgena (as3; THIOBBIE TPOIECCHl XMUMHYECKOH TEXHOJIOTHH, COOTBETCTBYIOIIHEC
arnmapaThl U METObI UX Pacuera;

- METOAbl TMOCTPOCHUS OMIIMPUYECKMX M  TEOPETUYECKHX  MOJENEH  XUMHUKO-
TEXHOJIOTHYECKUX MPOLECCOB.

Ymems:

- ONpEeNeNsaTh XapaKTep MABMXKEHHUS XKUAKOCTEH W Ta30B; OCHOBHBIE XapaKTEPUCTHKHU
MPOIECCOB TEIUIO- M MAacCCOMepeaayd; PacCYUTHIBATh TMapaMeTPhl M BHIOMpAThH ammapaTrypy s
KOHKPETHOI'O TEXHOJIOTMUECKOTO MPOIECCa;

- paccUMTHIBATH OCHOBHBIE XapPAaKTEPUCTHUKH XHUMUKO- TEXHOJIOTHYECKOTO TIpolecca,
BbIOMpATh PAllMOHATIBHYIO CXEMY.

Bnaoemy:

- METOJaMH TEXHOJOTHMYECKUX pPacyeTOB OTACNIBbHBIX Y3JIOB U JACTAIEd XUMUYECKOIO
000opy10BaHMUS;

- HaBBIKaMHU [TPOEKTUPOBAHUS TUIOBBIX AIapaTOB XUMHUYECKOU MPOMBIIIJIEHHOCTH;

- METOJaMH  OINpEAeNCHUS PAlUOHAIBHBIX TEXHOJOTHYECKHX PEXKHUMOB pPabOThI
000pyOBaHUsI.

3. Kpartkoe coaep:xanue JTUCUMILIUHBI:

Moayas 1. I'uapoauHaMuyecKue npouecchbl M anmaparbl XMMHU4YeCKOW TEeXHOJIOTHH.
OcHOBBI TeOpHH sBIICHUH mepeHoca. O0mue 3aKOHOMEPHOCTH THIPOIMHAMUKY, TEIUIONEPEeIad U
Macconepenaun. JKuakoctu u ra3el. ['mapoaunHamuka. TedeHue B TpyOax m kaHamax. [lomoGHOE
npeoOpazoBanne ypaBHeHus HaBbe-Ctokca. be3pasmepHble TEepeMEHHBIE -  KPUTEPHUH
rUApoaIrHaMudeckoro nogodus (Diinepa, PeiiHonbaca, @pyaa, TOMOXpPOHHOCTH), UX (PU3UUECKHI
CMBICJI; MTapamMeTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHUE IBMXKEHHS BSI3KOM KUIAKOCTH.
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Bribop ckopocteit motokoB. [lepememieHue JKUAKOCTEH M Ta30B C TIOMOIIBIO MAallWH,
MOBBIIIAIONINX JaBIICHUE.

Monyas 2. TensioBbie mpouecchbl M annapaTbl XUMUY€CKO TEXHOJIOTHH.

OcCHOBHBIE TEIJIOBBIE TMPOIECCHl B XHUMHUYECKOW TexHojoruu. JuddepeHuuaipHoe
ypaBHEHHE TIepeHOCa YHEPruu B (hopme TeTuIOThl. KOHBEKTUBHBINM TIEPEHOC TEIUIOTHI. PaiMaHTHBIM
Teronepenoc. Teronepeaaya B MOBEPXHOCTHBIX TETNIOOOMEHHUKAX.

Mopayas 3. Ilpomecchl M anmaparTbl pasfejieHHs TOMOreHHbIX cucteM. (OCHOBHbBIE
Macco0OMeHHbIe MPOoIecChl).

OcHOBBI MaccooOMeHHBIX TiporieccoB. JluddepennuanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHApHBIX cpenax. Maccomepenada. MarepuanbHblii 6anaHC HENPEPHIBHOTO
YCTaHOBHUBIIETOCS Tpoliecca. Pacyer mMaccooOMEHHBIX MPOLIECCOB U ammaparoB IS CHCTEM C
OJIHUM pacIpeieNsieMbIM KOMIIOHECHTOM.

Pacuer momepedHoro cedeHus (quamMeTpa) KOJIOHHBI, TPEACNIbHO JAOMyCTHMAas W
ODKOHOMHYECKH ONTHUMAalbHas CKOPOCTH CIUIOMIHOM  ¢a3pl. OCHOBBI pacueTa  BBICOTHI
MAacCCOOOMCHHBIX aIlllapaToB C HEMPEPHIBHBIM U CTYIIEHYATHIM KOHTAKTOM (a3. OOImme mpuHITUIIBI
YCTPOWCTBA U KJacCU(HKAIMS armapaToB M MAaCCOOOMEHHBIX MPOIIECCOB B CHCTEMax «ra3(map)-
KUIKOCTE». (OcoOeHHOCTH KOHCTPYKIMK abcopOepoB. OCHOBBI pacyeTa W ammaparbl IS
JTUCTHIUISIIIAH.

Moayas 4.0cHoBHBbIe ruaApoMexaHndeckue mnponeccol. Ilpomecchl m ammapartsl
pa3/ieieHusl reTepOoreHHbIX CHCTEM.

Pa3zneneHue >KUIKUX U Ta30BBIX TETEPOTCHHBIX CHCTEM B IOJIE CHUJI TsDKEeCTU. TedeHue depes
HEIOJIBUKHBIE 3€pPHUCTBIE U MCEBI00KMKEHHbIE CI0U. PUIBTPOBAHNE CYCIIEH3UN U OUYHCTKA ra30B
OT TbUICH Ha (puUIbTpax.

4. O0beM yueOHOH TUCHUIINHBI:

O0Bem
Buabi yueOHoli padoThl B 3auerHbIx B akanem.
eIMHUIIAX qacax

OO0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4eOHOMY IVIaHy 11,0 396
AyIuTOpHBIE 3aHATHS: 1,0 36
Jlexmum (Jlek) 0,33 12
Jlabopartopusie pabots (JIad) - -

[Ipaktuueckue 3ausarus (113) 0,67 24
CamocrositesnbHas padora (CP): 9,5 342
Buj koHTpoOJS: K3aMeH 0,5 18
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AHHOTAIUs padoueil MPorpaMMbl U CHUIMIHHBI
«Oomas xumnyeckas texnosjorus» (b1.5.10)

1. Heab JAMCHUIUIMHBI: TIONyYeHWE 3HAHWA B O00JacTH peamu3aldd  XUMHUKO-
TEXHOJIOTHYECKHX TIPOIECCOB C YyYeTOM (PU3UKO-XUMUYECKUX OCOOCHHOCTEH MPOTEKAIONINX
peakuuii, BbIOOpa ONTHMAIBHBIX YCIOBHH pealn3yeMbIX IPOIECCOB, BBIOOpa 3 (HEKTHBHBIX
pPEaKTOpOB, MPHOOPETEHUS HABBHIKOB B COCTaBICHUH MaTepUATbHBIX W TEIUIOBBIX OajlaHCOB, B
pacuere MpoIEecCOB U PEaKTOPOB HA OCHOBE MaTEMaTHUYECKOI0 MOJIETUPOBAHUS, TOTYYCHHS 3HAHUM
B oOmactu pa3pabOTKU SHeprocOeperarmux XuMuko-TexHomorundeckux cuctem (XTC),
0€30TXO/IHBIX U MAJIOOTXOJHBIX TEXHOJOTUH Ha MPUMEPE COBPEMEHHBIX TPOU3BOJICTB

2. B pe3yabTaTe u3yyeHusi AUCHUILIUHBI 00y4alomuiics Mo nporpamMme dakajgaBpuaTa
JOJIKeH:

Obradamse CleqyIONUMA KOMIETSHIIHSIMHU:

- CIOCOOHOCTBIO UM TOTOBHOCTHIO HCIIOJIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nestenproct (OITK-1).

3namo:

- OCHOBBI TEOPHH XUMHUYECKHUX MPOIECCOB U PEAKTOPOB;

- METOJOJIOTHIO HCCIEIOBAHUS B3aUMOJICHCTBUS XUMHUYECKUX TPEBpAIllEHUN M SIBICHUN
MepeHoca Ha BCeX MACIITaOHBIX YPOBHSX;

- METOJIMKY BBIOOpA peakTopa U pacuéra mporecca B HEM;

- OCHOBHBIE PEaKIIMOHHBIC MTPOIIECCHI U PEAKTOPHI XUMHUYECKON 1 OMOTEXHOJIOTUH;

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

- OCHOBHBIC XUMHUYECKUE TIPOU3BOICTBA.

Ymems:

- paccuuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOTO MPOIIECCa;

- BBIOpATh PAllMOHAIBHYIO CXeMY MPOU3BOCTBA 33JaHHOTO MPOAYKTa;

- OLIEHUTH TEXHOJOTUYECKYIO 3(h(PEKTUBHOCTH TPOU3BOICTBA;

- BEIOpaTh 3 EKTUBHBII TUI pEaKTOpa;

- POBECTH PACUET TEXHOJOTUYECKUX MapaMeTPOB IS 3aJaHHOTO TIpoIiecca;

- OTIPEICTMTh apaMeTPhl HAMITYUIIIeH OpraHu3aIHy IpoIecca B XAMHIECKOM PEeaKkTope.

Braoemy:

- MeToaMu aHau3a 3QPeKTUBHOCTHA PAOOTHl XUMUYECKUX ITPOU3BOJICTB;

- METO/IaMHU pacueTa U aHaju3a MpOoIeCCOB B XMMHUECKHUX PEaKTOPax, OMpeieeHHs
TEXHOJIOTMUECKHX MOKa3aTeei;

- METO/IaMH BBIOOPA XUMUYECKHX PEAKTOPOB.

3. Kparkoe conepxxanue JMCUMILINHBI

Moayasb 1. XumMuveckasi TEXHOJIOTHS M XUMHY€ECKOe MPOU3BOICTBO

1.1. OcHOBHBIE OIpeACIICHHS U MOJI0KEHHUS.

XuMudeckass TEXHOJIOTHS - Hayka 00 DSKOHOMHYECKH, JKOJOTHUYECKH W COIHAILHO
000CHOBaHHBIX CIOCO0AxX M IMpolieccax NepepadoOTKU ChIPhs C U3MEHEHHUEM €TI0 COCTaBa M CBOMCTB
MyTEeM MPOBEICHUS XUMUYECKUX U (PU3UKO-XMMHUYECKHUX MpPEeBpaIleHUN B MPEeIMEThl MOTpedIeHus
U cpeAcTBa Mpou3BOACTBA. OOBEKT XMUMHYECKONW TEXHOJOTMU - XHMHUYECKOE IPOU3BOJCTBO.
MexoTpacneBoil XapakTep XHMHUYECKON TEXHOJOTHH. Pa3BUTHE XUMHYECKHX TMPOU3BOJACTB H
XUMHUYECKONH TeXHOJIOTUU. MEeCTO XMMUYECKOW TEXHOJOTUU B MPOMBIIIICHHONH cdepe U METOI0B
XUMHUYECKOW TEXHOJOTUU B HEXMMHUYECKHUX OTPACISAX MPOMBIIUICHHOCTH. METOAbl XUMUYECKOU
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TEXHOJOTHMH — CHCTEMHBIM aHallu3 M METOJbl MAaTeMAaTUYECKOTrO MonaeaupoBaHUs. CHCTEMHBIH
aHAJIN3 CIOXHBIX CXEM M B3aUMOJCUCTBUI 3JIEMEHTOB CXEMBI — MOHSATHE U COJAEPKAHHE METOAA.
®U3nYeCKOe U MATEMAaTUYECKOE MOJIEITMPOBAHUE, ONPECIICHUE U OCHOBHBIE MTOHSTHS, UX MECTO B
MH)KEHEPHO-XMMUYECKHX HCCIEIOBAaHUAX M pa3paboTkax. MecTo M 3HaYeHHE HATypHOTO H
BBIUHCIUTEIBHOTO SKCIIEPUMEHTA.

Conepsxanue u 3a1a4u yaeOHOTO Kypca.

1.2. Xumuyeckoe mpou3BOJICTBO.

[ToHsiTHE O XMMHUYECKOM MPOU3BOJICTBE KaK O CUCTEME MAalIMH U anmapaToB, COCTUHEHHbBIX
MaTepUaIbHBIMU U DHEPreTUYECKUMHU MOTOKAMH, B KOTOPBHIX OCYIIECTBISIOTCS B3aMMOCBSI3aHHBIE
XUMHUYECKHE TMpeBpamleHuss U (U3NYECKUe TMPOLECChl MepepadOTKH ChIPbS B MPOAYKTHI.
MHOropyHKIIMOHATBPHOCTh XUMHUYECKOTO TMPOM3BOJACTBA - MONYy4YCHHE MPOAYKTOB, JHEPro- H
pecypcocOepexxeHre, MUHHUMM3alKs BO3JCHCTBUS Ha OKpyKaroulyto cpexny. OOmas cTpykTypa
XMMHUYECKOTO TPOM3BOJACTBA - COOCTBEHHO XHMMHYECKOE IPOU3BOJACTBO, XPAaHEHHE CBIPbS WU
OPOAYKIMHM, TPAHCHOPT, CHUCTEMbI KOHTpOJs U Oe3omacHOCTH. (OCHOBHBIE IOJICUCTEMBI
XMMHYECKOI0 IPOU3BOJCTBA - MOJAIOTOBKA ChIpbS M MaTe€pHaJIOB, XMMHUYECKHE U (PU3HKO-
XUMHUYECKHE MPEBPALLEHUS. BbIJCIIEHNE IPOAYKTOB, 00€3BpEKUBAHIE YTHIIN3ALMS OTXOA0B, TEIIO-
U SHeprooOecrieueHue,  BOAOIMOATOTOBKA,  YIpaBJI€HHWE  MPOU3BOACTBOM.  (OCHOBHbBIE
TEXHOJOTHYECKHE KOMIIOHEHThl - CBIpbE, BCIOMOTaTeJbHbIE MaTepHallbl, OCHOBHOW W
JOTIONTHUTEIBHBIA MPOIYKTHI, OTXO/BI, YHEPreTUYECKUE Pecypchl, 000pyAOBaHUE, CTPOUTEIbHBIC
KOHCTPYKIIUU U PUOOPHI, TPONU3BOACTBEHHBIN MIEPCOHAI.

KauecTBeHHBIE M KOJIMYECTBEHHBIE  IIOKA3aTelIM  XMMHMYECKOIO  NPOM3BOJACTBA:
TEXHOJIOTMYECKHE T[0Ka3aTelu - MPOU3BOAUTEIBHOCTh M MOIIHOCTh IPOU3BOJICTBA, BbIXOJ
IPOJIYKTa, pacxXoJHbIe K03()(OUIIUEHTHI 1O CHIPHIO U YHEPTUH, HHTEHCUBHOCTD MTPOIIECCOB, KAYECTBO
NPOAYKTa; SKOHOMHMYECKHE TIOKa3aTesld - ce0eCTOMMOCTh MpPOJAYKTa, IMPHUBEACHHBIE 3aTpaThl,
yAENbHbIE KamUTaJbHbIE 3aTPAThl, MPOU3BOAUTEIHLHOCTh TPY/IA; SKCILTyaTallMOHHbBIE MOKA3aTelH -
HAJI)KHOCTh M 0€30MacHOCTh (PYHKIIMOHUPOBAHUS CUCTEMBI, UyBCTBUTEIBHOCTD, PEryIUPyEeMOCTh
U YOPaBIsIEMOCTh MPOIECCa; COIHMAbHBIE TMOKAa3aTeNld - BO3ACHCTBHE HAa OKPYXKAIONIIYIO Cpemdy,
0e30MacHOCTh 00CITy )KHUBaHHS, CTETICHh MEXaHU3AI[MU ¥ aBTOMATU3aI[1H.

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

Knaccudukaiusi ChIppeBBIX PECYpPCOB IO pa3IHMYHBIM MPH3HAKAM - ()a30BOMY COCTOSIHHUIO,
IPOUCXOXKICHNIO, HMCTOYHMKaM. MuHepaabHOE CbIpbe (pyAbl W TOJIE3HBIE MCKOIMAEMBIE),
OpraHMYECKOE MPHUPOJHOE ChIpbe (IFOPIOYHE HCKOMAEMbIE), PACTUTEIILHOE U YKUBOTHOE ChIPbE,
BTOPUYHOE CBIPbE - WX HCIIOJIb30BaHHWE M MyTH mNepepadboTku. OCHOBHBIE CIOCOOBI MEPBUYHON
00paboTKu ChIpbs (OOoTameHue, OYKMCTKA, IMOATOTOBKA K TPAHCIOPTHUPOBKE H TEpepadOTKe).
[TonsiTve, CyumHOCTh M TpUMEpPbl yriayOJeHHs] HWCIMONB30BAaHUS CBIPbS, KOMOWHUPOBAHUS
MPOU3BOJICTB M KOMILJIEKCHOM MepepadOTKH ChIPbS.

3HaueHHEe W HUCIMOJIb30BAHME BOJABl B XHUMHUYECKUX MPOU3BOACTBAX. VCTOUHHUKU BOJBI.
TpeboBaHMs K TEXHOJIOTUYECKOH 1 ObITOBOI Boze. [IpombliieHHas TOATOTOBKA BOJIBI U METOBI €€
OYHUCTKH OT npuMeceii. OCHOBHBIE METOABI KOHTPOJIS Ka4ecTBa BOJIbI. DKOHOMUS BOJOMIOTPEOICHNUS
B IIPOM3BOJCTBE. BO100OOPOTHBIE CUCTEMBI.

Byl 1 HICTOYHHMKY SHEPTHH B XUMUYECKOM MPOMBIIUIEHHOCTH. MaciTaObl MOTpeOIeHus U
CcrocoObl yMEHbILIEHUsl »HepreTuyeckux 3arpar. CyHIHOCTP M MpPUMEphl pereHepaluu U
peKyTepanuu Hepruu. JHEPrOTEXHOIOTUYECKUE CUCTEMbI. BTOpHUHBIE SHEPTeTHYECKHE 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. Krnaccupukamuss XMUMHYECKHX TMPOIECCOB O PA3IWYHBIM TPU3HAKAM -
XUMHYECKHM (BUJ XHMHUYECKOM peaklUuu, TEePMOJUHAMHUYECKHE XapaKTePUCTUKH, CXeMa
npeBpalieHuii) 1 (pa3oBbIM (YHCIIO U arperaTHoe cocTosiHue (a3).

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

[Tonstre onTuManbHBIX TemmepaTyp. ONTHManbHBIE TeMIepaTypbl ISl OOpaTUMBIX H
HEOOPATUMBIX K30~ ¥ SHJOTEPMUIECCKIX PEAKITHIA.

I'ereporeHHslii (HEKATAIUTUYECKUI) XUMUYECKUI mporecc. OmnpenencHue U INPUMEPHI.
CrpykTypa mporecca W ero cocrapisitonine (cragum). Habmomaemass CKOPOCTh XUMHYECKOTO
npespauieHust. O6nactu (pexuMbl) IPOTEKaHUs Mpoliecca, JUMUTHPYIOLIAs CTalus.

I'eTeporennsiii xumMuyeckuii mporecc '"raz (KUAKOCTH) - TBepaoe". OOoCHOBaHWE,
MOCTPOEHNE W aHAJIN3 MATEeMaTHYECKON MOJENH IS peaKIuii TOpeHus (MOJeib 'CKUMAIOIIASCS
chepa") m Tomoxumuyecko (Momens ''c HeB3amMmojeHcTByromuM saapoMm"). Habmromaemas
CKOPOCTh MPEBPAIEHUS, BPEMS MIPEBPAILICHUS U TyTH HHTEHCU(UKAIIMK JJIsl pa3UYHbIX o0nacTen
MPOTEKaHUs TpoIiecca.

IereporeHHplii XuMUYECKUil mporecc '"raz (KHIKOCTh) - KUAKOCTh". OOOCHOBaHHE,
MIOCTPOCHHE U aHAJIN3 MaTeMaTH4ecKoi Moaenu. Habmogaemast CKopocTh peBpalieHust 1 00JacTu
npoTekanus nporecca. [TyTr HHTeHCUUKANN )T Pa3IMIHBIX PEKUMOB MpoIiecca.

Karamutnueckuit mporecc. Onpenenenue, kiaccudukaiuys, TpUMEpbL. [ eTeporeHHbIN
KaTajau3 Ha TBEpJIoM KaTanuzarope. OO0CHOBaHUE, IOCTPOCHUE U aHAJIN3 MaTEeMaTUYECKON MOJeNn
Ha KaTaJUTHYECKON MOBEPXHOCTH U B TMOPUCTOM 3epHE KaTanmuzaropa. HaOmromaemas ckopocTh
npeBpalieHuss W o0lacTé npoTekaHusi mporecca. CTemeHb HCMOJNb30BaHUS BHYTPEHHEU
noBepxHocTH. [lyTu MHTeHCH(DHUKAIINH KATATUTUYECKUX TIPOIECCOB.

2.3. XMMHUYECKHUE PEAKTOPBHI.

OnpeneneHrne W Ha3HAYCHUE XHMHUYECKOTO peakTopa. PeakTopbl B XUMHUYECKHX U
HEXHUMHUYECKAX OTPACISAX MPOMBINIICHHOCTH. (O030p THIOB XUMHYECKHX pPEaKTOPOB, UX
CTPYKTYpPHBIC 3JIEMEHTHI (PEaKI[MOHHAs 30HA, YCTPOKWCTBA BBOJIA U BBIBOJIA, CMEIICHHUS, Pa3CIICHUS
U pacripesieJIeHHsI IOTOKOB, TEINIO0OOMEHHBIE 3JIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SBJICHUS B HUX.

CucremaTuzanusi MpOLECCOB B XMMHUYECKOM pEaKTOpe IO MacmrTaly HMX HpOTEKaHUS:
XUMHUYECKasl peakiusi, XMMUYECKUI MpoIiecc B AIEMEHTAPHOM 00beMe, IPOIECCHl B PEaKIIMOHHOM
JJIEeMEHTE M B PEaKTOpe B LIEJIOM, - MX B3aUMOCBSI3b U HepapXuuecKasi CTpyKTypa MaTeMaTU4eCcKOM
MOJIETIH Tporiecca B peakTope. [Ipumephl mporeccoB B pa3inyHbIX BHAAX XUMUYECKUX PEAKTOPOB.

Knaccudukanus mporeccoB B peakTopax Mo pa3IuYHBIM MPU3HAKAM - BUJ XUMHUYECKOTO
npoIiecca, OpraHu3anys MOTOKOB PEareHTOB (CXxeMa JBI)KEHUS PETeHTOB Yepe3 PeakTop, CTPYKTypa
MOTOKOB B PEAKIMOHHOW 30HE), OpPraHW3alus TEIUIOBBIX ITOTOKOB (TEIUIOBOM pEXUM, CXeMa
TEIJI000MEHa), CTAIlMOHAPHOCTH TIpoIiecca.

O6ocHOBaHME U MOCTPOCHUE MaTEMAaTHYECKON MOJENH Mpolecca B peakTopax pazIuyHOro
TUNA KaK CUCTEMbl ypPaBHEHHH MAaTepHAIbHOTO W TEIUIOBOTO OallaHCOB Ha OCHOBE JaHHBIX O
CTPYKType TOTOKa, XMUMUYECKUX MPEBpPALICHUIX, SBICHHUIX MEpEeHOoca Terla W BeIlecTBa U HX
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B3auMoeiicTBun. CucreMatusanus U KiacCUpUKalusg MaTeMaTHYEeCKHX MOJEeil MpoleccoB B
peakTopax.

N3orepMuueckre mnporecchl B XUMHUYECKOM peakTope. BiusHHE CTPYKTYphl IOTOKa
(umeanbHOE CMEIICHHE W BBITECHEHHE), CTAl[MOHAPHOCTH  Tmpolecca (MPOTOYHBIA U
MEePUOIUYECKHI), TTapaMeTPOB M YCJIOBMM MPOTEKaHUs Mpolecca (TeMIeparypa, KOHIICHTpAIHs,
JaBJieHuEe, 00bEM PEaKIIMOHHON 30HBI, BpeMsi), BUJa XUMUUYECKONW peakiuu (IpocTasi U CIOXKHas,
oOpatuMasi 1 HeoOpaTumMasi) u ee mapaMeTpoB Ha MPO(HIIN KOHIIEHTPAIMI 1 IMOKa3aTeIu mporecca
B peakTope (CTemeHb MpeBpallleHusl, BbIXO MPOIYKTa, CEIEKTUBHOCTh Ipolecca). OCHOBBI pacyeTa
npouecca B peaktope. ComnoctaBienue 3)(PEeKTUBHOCTH MPOLECCOB B PEAKTOpax, OMHCHIBAEMBIX
MOJIETISIMU HJI€aTbHOTO CMEIICHHS U BHITECHEHUS.

HeuzotepMuueckue mnpoueccsl B XUMHUECKHX peakTopax. OpraHuszaliys TEIUIOBbIX MOTOKOB
U PEeKHMMOB B XMMHUYECKUX peakTopax. PacmpeneneHue temmneparypbl, KOHUEHTpAIU U CTEIECHU
MPEBpAIICHHS B PEaKTOPE B PEKUMAX HICATHHOTO CMEIIECHUS U BBITECHEHUS, aqiabaTHIeCKOM H C
TermooOMeHoM. CBsi3b TeMIlepaTypbl M CTEIEHH MPEBpaIeHUs B aauadaTHYECKOM TMpoIecce.
CorocTaBieHue ¢ U30TEPMUUYECKUM PEKUMOM. YHCIIO U YCTOWYUBOCTH CTAIIMOHAPHBIX PEKUMOB B
peakTopax UeanbHOr0 CMEIICHHUS.

2.4. IIpOMBILIJIEHHBIE XUMHYECKUE PEAKTOPHI.

Ha KOHKpeTHBIX MpuMepax MPeIMETHO PACCMaTPHUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI IS
MPOBEJCHHUS TMPOLIECCOB TOMOTEHHBIX, TE€TEPOTCHHBIX M KaTAIUTUYECKUX - THUIBl PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH PEKKUMa, 00JIaCTH UCTIOTB30BAHUSI.

Moayap 3.XuMHYeCKOe TMPOM3BOJACTBO, KAK XHMMHKO-TEXHOJOTHYeCKasi cHucTeMa
(XTCO).

3.1. CtpykTypa 1 onucaHue XUMHKO-TEXHOJIOTHYECKON CUCTEMBI.

XWMHYECKOE TMPOU3BOJCTBO KaK XHUMHKO-TexHonorumdeckas cucrema (XTC). Ilonstue
cucteMbl 1 XTC. CoctaB XTC: aneMeHThl, cBsi3U, ojcucteMbl. DnemenThl X TC, kmaccudukamnms
MO0 BUAY NPOIECCOB M Ha3HAYEHUIO. TexHojormueckue cBs3u dneMeHToB XTC (MOTOKM).
[TocnenoBarenbHas, mapajuiebHas, pa3BETBICHHAs, IOCJIEI0BAaTENIbHO-00BoIHAs (Oaitnac),
oOpaTHast (pEeIMKIT) TEXHOJIOTUYECKUE CBSI3U. VX cXeMbl M Ha3HAYCHUE

Onucanue XTC. Bunel mozpeneit XTC - onucatensHble U Tpaduueckue. OnucaTenbHbIe
MOJETM - XHMHYeCKas cxXeMa | MareMarudeckas Mojenb. [ paduyueckue wmomenw -
GyHKIMOHATbHAS, TEXHOJIOTUYECKasl, CTPYKTypHasi U apyrue (crernuanbHbie) cxembl. HazHauenue,
MIPUMEHEHNE U B3aUMOCBSI3b MOJIETICH.

3.2. Anaimm3 XTC.

[Tonsitne, 3amaum u pe3ynbTaThl aHanmm3a XTC - cocrosaue XTC, MarepuanbHbI U
TEIUIOBOI OajaHChl, MOKa3aTeNu XUMUYECKOTO MMPOU3BOJICTBA.

CpoiictBa XTC kak cHUCTEMBI: B3aUMOCBSI3aHHOCTH PEXKHUMOB JIIEMEHTOB, pa3Inyuue
ONTUMAJIBHOCTH JJIEMEHTa OJMHOYHOTO M B CHUCTEME, YCTOMYMBOCTH U CYILIECTBOBAHHE
CTallMOHAPHBIX PEKUMOB U Jp.

MatepuanbHblil U TEIIOBOW OanaHChl. MeTo/IMKa COCTaBICHHS U pacueTa MaTepHallbHbIX U
terutoBbix 6anancoB XTC u ee moacucrem. OcOOCHHOCTH pacueTa OaIaHCOB B CXEMaX C PEIUKIIOM.
®dopmbl IpeicTaBIeHHs 0aaHCcoB (TabIUIIbI, TUArpaMMBI | Ip. ).

MarepuanbHblid 0anaHC 1Ji1 MacCOOOMEHHBIX M PEaKIIMOHHBIX 3JIEMEHTOB. Vcronp3oBaHue
CTEXUOMETPUYECKUX, TEPMOJMHAMUYECKUX M  Mex(a3HbIX OaJaHCOBBIX  COOTHOIICHHIA.
CTexroMeTpHuecKre COOTHOIICHUS U HMX Pa3HOBUAHOCTH. CTENeHb HCMOJIb30BAaHUS CHIPHEBBIX

pecypcos.
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OHTaNbIUMHBIA, 3HEpPreTHYecKuil (Mo MOJIHOW 3HEPruM) M HKCEpreTHdYecKHil OajmaHchl U
KIIJI. Ux conoctaBiaeHnue u ucnosb3oBanue B ananuze XTC.

3.3. Cunres XTC.

[Tonsitre u 3amaun cuHTe3a (moctpoenusi) X TC. OcHoBHble 3Tanbl pazpadborku XTC. Ponb
MAaTE€MaTHYECKUX U IBPUCTUYECKHUX METOJIOB.

OcHoBHble KoHIenuuu TMpu cuHTe3e XTC: NOJHOE HCIOJIb30BAHUE CHIPEBBIX U
SHEPreTUYECKUX PECYpPCOB, MUHUMU3ALMSA OTXOJOB, ONTHMAJIBHOE HMCIOJb30BAHUE AINIApPaTypBHI.
Ux conmepxkaHue u cmocoObl peanu3anud. KoMOMHHpOBaHHBIE NPOU3BOACTBA, COBMEIECHHBIE
IIPOLIECCHI,  BTOPUYHBIE  DHEPreTUYECKHE  PECYpPChl, SHEPrOTEXHOJIOTMYECKHE  CHUCTEMBI,
nepectpanBaembie XTC, 3aMKHYTbIe, MAJIOOTXOIHBIE TIPOU3BOJCTBA - UX MOHSATHS, OCOOCHHOCTH U
MIPUMEHEHUE.

OnHOpOIHBIE TEXHOJIOTUYECKHE CXEMBI: CUCTEMa PEKyIepaTUBHOTO TeII00OMEeHa, cucTeMa
pasfeneHuss MHOTOKOMIIOHEHTHOW CMecH, cuctemMa peakTopoB. (OCHOBBI IIOCTPOEHMSI HX
ONTHUMAJIbHOU CTPYKTYPbI

Moayas 4. [IpoMbli/IeHHbIEe XUMHYECKHE POU3BOACTBA.

XHWMHUYECKUE TPOU3BOJCTBA PACCMATPUBAIOTCA MPEAMETHO KaK peanu3alnus H3y4YEHHBIX
TEOPETUYECKUX OCHOB XHUMHMKO-Te€XHosornueckux mnpoueccoB u XTC, koHuenuuid MOCTPOEHUs
BoIcOKO3(pexkTuBHOM XTC. OCHOBHOW aKLEHT Jenaercss Ha (QU3MKO-XMMUYECKHE OCHOBBI
KOHLIETIIIMHA TOCTPOEHUSI TEXHOJIOTMYECKOM CXEMBbI IPOU3BOACTBA U €ro nojacucrem. IIponsBoacTso
cepHoi kucnotel. IIpousBoactBo ammuaka. IIpomsBoncTBo asorTHOM Kuciotsl. IIpomsBoactso
CTUpOIIA.

Mopayas S. CoBpeMeHHbIE TCHACHIIUM B PA3BUTHH XMMHY€CKOH TEXHOJIOTHH.

Tekyniee COCTOSHME XMMHUYECKOW MPOMBIIIJIEHHOCTH B MHUpPE W TEHJACHLHH €€ pPa3BUTHS.
[lepcnekTHUBHBIE UCTOYHUKH CHIPbSl M dHEpruu. Kiactepuzanuss XMMHUYECKON MPOMBIIIIEHHOCTH.
CoBMmenieHHble porecchl. [ mOkue u nepecTpanBaeMble TEXHOJIOTHYECKUE cXxeMbl. HoBbIE XMMHKO-
TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOTyUYeHHs MpoayKToB. HaHoTexHOMOTHS.

4. O0beM yueOHOH TUCHMIINHBI:

O0bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanewm.
eIMHUIIAX Jacax
OO01mas TPy10eMKOCTb JTHCIUILTHHBI 110 Y4eOHOMY TIAHY 5,0 180
AyIUTOPHBIE 3aHSITHS: 0,56 20
Jlextuu (JIek) 0,22 8
JlaGopatopusie padotsl (JI1ab) 0,11 4
[Tpaktuyeckue 3ansatus (I13) 0,22 8
CamocrositensHas padora (CP): 4,19 151
Bujx koHTpOJS: K3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«Xumuyeckue peakropbi» (b1.b.11)
Heap AUCHMIIMHBI — IPUOOPETEHHE CTYJIECHTAMU 3HAHUH TEOPETHUECKUX OCHOB XMMHUYECKHX
PEaKTOpPOB U MPOTEKAIOIINX B HUX IIPOLIECCOB HA OCHOBE METOA0B MATEMAaTUYECKOTO MOJACINPOBAHUS.

B pesyabrare m3yueHusi AMCHMILUIMHBI o0ydarommiicss 1Mo mporpaMMe 0OakajlaBpHaTa
HOJIKeH:

Obnadams CleqyIONMIUMA KOMIIETSHIIHSIMHU:

- CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECCTBCHHOHAYYHBIX
JUCHUTUIAH B podeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTBIO HCHOJB30BaTh 3HAHHUS O COBPEMEHHOH (U3MUECKONl KapTUHE MUpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHMM BELIECTBA JJs  IOHUMaHUs
OKpykaromiero mupa u sinenuit mpupoasl (OI1K-2);

- TOTOBHOCTBIO HUCIOJIb30BAaTh 3HAHUS O CTPOCHHUHU BEIIECTBA, IPUPOEC XUMHUECKON CBS3H B
Pa3IUYHBIX KJIaccax XMMHYECKUX COSAMHEHUN JUIsl MOHMMAHUS CBOMCTB MaTEpUaIOB U MEXaHU3Ma
XMMHUYECKUX MPOIECCOB, TPOTEKAIOIINX B OKpykatomieM mupe (OITK-3).

3name:

- OCHOBBI TEOPHUH IIPOLIECCA B XMMHUECKOM PEAKTOPE;

- METOJIOJIOTHIO MCCIIEOBAHMSI B3aMMOJEHCTBHS MPOLIECCOB XMMUUECKHUX MPEBPAILEHUN U
SBJICHUH MEpPEHOCA Ha BCEX MACIITaOHbIX YPOBHSIX;

- METO/IMKY BBIOOpA PEaKkTOpa U pacyera Iporecca B HeM;

- OCHOBHBIE PEaKLMOHHBIE IPOLECCHl M PEAKTOPbl XUMHUUYECKOM M He(pTeXxuMHU4yecKon
TEXHOJIOTUH.

Ymems:

- IIPOM3BECTH BHIOOD THIIA pEaKTOPa;

- MPOU3BECTH PACUYET TEXHOJIOTHUECKUX MapaMeTpoB AJIs 3aJaHHOTO MPOoIIecca;

- OTIPECIUTD IMapaMeTPhl HAWTYYIIIeH OpraHUu3aIiH MPOIEecca B XUMUYECKOM PEaKTOpeE.
Braoemy:

- METOJIaMU pacyeTa U aHaJin3a MPOIECCOB B XUMHUYECKUX PEAKTOpaXx;

- METOAMKOM OTIpeIeNIeHUs] TEXHOJIOTMUECKUX MOKa3aTeNei;

- METOJIaMU BBIOOpA XMMUYECKUX PEAKTOPOB.

Kpatkoe conep:xanue 1MCUMILINHBI

Monayab 1. OcHOBHbBIE oTIpe/ieSIeHUsI U MOJI0KEHU s

OnpeneneHnre M Ha3HAuYE€HHE XHMHUYECKOrO peakTopa. PeakTopbl B XUMHYECKHX U
HEXUMHMYECKUX OTpacisiX MNPOMBIIUIEHHOCTH. (O030p THUNOB XHUMHYECKHX PEaKTOpOB, HX
CTPYKTYpHBIE JJIEMEHTHI (PEaKIMOHHBIA JJIEMEHT, yCTPOMCTBa BBOJA W BBIBOAA, CMEIICHUS,
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pa3aciiCHuA U PpacClpEacCiiCHUsT ITOTOKOB, TEII000MEHHEBIE BHCMCHTH), OCHOBHBIC IPOLECCBI U
SBJICHHA B HUX.

du3znueckoe U MaTeMaTUYECKOE MOJEITHUPOBAHUE, OMPEIEICHUE U OCHOBHBIC TOHSTHS, UX
MECTO B MH)KEHEPHO-XUMHUYECKUX MCCIIEAOBAHUIX U pa3paboTkax. HayuHblil MeTO HcClieIOBaHUS
U W3Yy4YEeHHs TPOIIECCOB B XMMHUYECKOM pEakTope - MaTeMaTHuecKoe MojeaupoBaHue. Mecto u
3HaY€HHE HATyPHOTO U BHIYMCIUTEIBHOIO IKCIIEPUMEHTA.

1.3. Hepapxuueckass CTpyKTypa MaTeMaTHUECKOM MOJEIN Tpolecca B PEaKTOpE.
CucremaTu3zalus IpoOLECCOB B XMMHUUYECKOM PEAKTOPE M0 MaclTady MX MPOTEKaHUS: XUMHUYECKas
peakuus, XMMHUYECKHUH MpoLecC B 3JIEMEHTAPHOM 00BbEME, MPOIIECCH B PEAKLIMOHHOM 3JIEMEHTE U B
peakTope B LIEJIOM, MX B3aUMOCBSI3b M Mepapxuyeckass CTPYKTypa MaTeMaTH4ecKOH Mopemu
npoiiecca B peakrope. [Ipumepsl CUCTEMBI IPOLIECCOB B PA3JIMYHBIX BUAAX XUMUYECKUX PEaKTOPOB.
CrpykTypa U3y4aeMoro Kypca.

1.4. DU3UKO-XUMUYECKHE 3aKOHOMEPHOCTH XUMHYECKUX MpeBpalleHU I -
CTEXUOMETPUYECKUE,  TEepMOJUMHAMHUUYECKHe,  KuHeTuueckue. [lokazarenn  XUMHYECKOIO
NpeBpalIeHusi — CTETIeHb MPEBPAIeHHs], BBIXOJ MPOAYKTa, WHTETpaidbHas U AuddepeHnnaibaas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMU U MpeBpalieHus peareHToB. [Iytu nosbimeHus 3gppexTuBHOCTH
XMMHUYECKHUX MPEBPAIICHUI HA OCHOBE 3HAHUS UX (PU3HKO-XMMHUYECKUX CBOMUCTB.

Mopayasb 2. Xumudeckuii npouecc

2.1.0cHOBHBIE TIOJNIOKEHUST U ompeneneHus. Kimaccupukamus XUMHUYECKUX TPOIECCOB TI0
pasiMYHBIM TpPU3HAKaM — XUMHYECKHUM (BHJ XHMMUYECKOH peakluu, TEepMOJUHAMUYECKHE
XapaKTepUCTHKH, CXeMa NpeBpalleHHii), (a30BbIM (YMCIO M arperaTHoe coctosHue ¢as) u
CTallMOHAPHOCTH.

'omorennsbIii xumuueckuid mpormecc. OnpeneneHne W OpuUMeEphl. BnusHue XUMHUYECKUX
NPU3HAKOB U YCJIOBUI NpPOTEKaHUs Ipolecca Ha ero nokasarend. CrnocoObl MHTEHCU(DHUKAIHH.
[TonsaTe onTUManbHBIX TeMmmepaTyp. ONTUMajbHBIE TeMIEpaTypbl JUlsl OOpaTUMBIX U
HEOOPaTHUMBIX IK30- U 3HJOTEPMUYECKHUX MPOLIECCOB.

I'ereporennslii (HEKaTaIUTUYECKUI) XUMUYecKuil mporecc. OmnpenencHue U INPUMEPSI.
CrpykTypa mporecca W ero cocrapisitonime (cragum). Habmomaemass CKOPOCTh XUMHYECKOTO
npeBpatieHus. O6nactu (peXUMBbI) IPOTEKAHUS MPOIIECCa, JUMHUTHPYIOas ctaaus. [ eTeporeHHbIi
XUMHUYECKH mporecc '"ra3(kuakocTh)-TBepaoe”. (OOOCHOBaHHE, TIOCTPOCHHE U  aHAIIU3
MaTEeMaTHYeCKOH MOAENu JUIsl peakiuii TopeHus (Mojenb "cxumaromasics cdepa') u
TOMOXUMHUYECKOH (Moaens '"c HeB3ammojelcTByromuM sapom"). HalOmromaemass CKOpOCTb
MpeBpalleHrs, BpeMs TMPEBpAlleHUuss W MyTH HWHTCHCU(UKANMKM U1 PA3IUYHBIX oOnactei
NpoTeKaHusi Tmpoiecca. [‘eTeporeHHbId XUMUYECKUH Tmpouecc "Ta3(KUAKOCTb)—-KHUIKOCTH'.
O6ocHoBaHHMe, TOCTPOCHHE U aHaNU3 MaTeMaThueckoi wozenu. HaOmrogaemas cKopocTh
npeBpalieHus 1 001acTu MpoTeKaHus npouecca. [lyTu nHTeHCupuKauy A7 pa3indHbIX PEKUMOB
nporecca.

Karamutnaeckuit mponecc. Ompenenenue, KiacCUpUKaAIMs, TpPUMEpbl. [ OMOTeHHBIH U
MHUKPOI€TEepPOreHHBbIN KaTaIUTUYECKUE MPOLECChl, UX O0IIee U OTINYUTEIBHOE OT TOMOTCHHBIX U
TeTEPOreHHBbIX XUMHUYECKUX IPOLECCOB. [ 'eTeporeHHbI KaTanu3 Ha TBEPAOM KaTallu3aTope.
O0bocHOBaHMe, IOCTPOCHHUE U aHAJIN3 MAaTEMaTHYECKOW MOJIENIN Ha KaTaIUTUYECKOH MOBEPXHOCTH U
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B MOPHUCTOM 3€pHE Karanu3atopa. Habmiomaemas CKOpOCTh MpeBpalieHUs] U 00JaCTH MPOTEKaHUS
nporecca. CreneHb HCHOJIB30BAaHUS BHYTpPEHHEW moBepxHOCTH. [lyTM wuHTeHCUUKaIUU
KaTaJIUTUYCCKUX TIPOLCCCOB. Bmusuue TCIUIONICPCHOCA Ha FGTGpOI‘GHHHfI U TCTCPOrcHHO-
KaTaJTUTUYECKUH ITPOLECCHI.

Mopayasb 3. Xumu4eckuii peakrop

3.1. OcHoBHBIE TOJIOKEHUS U onpeaeneHus. Kiaccudukanys npoieccoB B peakTopax Io
pPa3IUYHBIM NPU3HAKaM - BUJ XMMHUYECKOI'O IpOLEcca, OpraHu3alus IOTOKOB PEareHTOB (cxema
JBUKEHUSI PETEHTOB YE€pe3 PEAaKTOp, CTPYKTypa NOTOKOB B PEAKLMOHHOW 30HE), OpraHu3alus
TEIUIOBBIX IIOTOKOB (TEIUIOBOM pEXUM, CXeéMa TEIUIO0OMEHa), CTAallMOHAPHOCTh IIpoLEcca.
OO0ocHOBaHME U MOCTPOEHUE MATEMAaTHYECKUX MOJIENU IMpoliecca B pPeakTopax paziIMyHOro THIA
KaK CHUCTEMbl YPaBHEHHI MaTepUaIbHOTO U TEIJIOBOr0 OaJlaHCOB HAa OCHOBE JAHHBIX O CTPYKType
IOTOKa, XUMHUUYECKUX TPEBpALCHUAX, SBICHUAX IepeHoca Teljla W BellecTBa M HX
B3auMoJieiicTBuu. CucteMarusanys U KiIacCU(pHUKaIMsg MaTeMaTHUYeCKHX ONHCAaHWM IMPOLECCOB B
peakropax.

3.2. H3oTepMuyeckue Mpouecchl B XUMUYECKOM peakTope. BiusHue CTpyKTypbl NOTOKa
(umeaqbHOE CMEIICHHE M BHITECHEHUE), CTAIIMOHAPHOCTH PekuMa (TPOTOYHBIA M TTEPUOTUUSCKHI),
napaMeTpoB M YCIIOBHH NPOTEKaHUs Tporiecca (TemiepaTypa, KOHIICHTpalus, JaBJeHHE, 00beM
PEaKIIMOHHON 30HBI, BpeMsi), BHJa XMMHUYECKOH peakuuu (mpocTask M CIIOXKHAs, OOpaTHUMas u
HeoOpaThMasi) ¥ ee MapaMeTpoB Ha MPO(UIM KOHICHTPAIMK U TIOKa3aTeH MPoIecca B PEaKkTope
(cTemeHb MpeBpaIeHus], BEIXO MPOAYKTa, CENIEKTUBHOCTH Mpoliecca. OCHOBBI pacdera mpoiecca B
peakrope. CpaBHeHne 3(pPEKTUBHOCTU pabOTHI PEAKTOPOB, OMUCHIBAEMBIX PA3TMUYHBIMUA MOJICIISIMH
— HJCATBHOTO CMEIICHUS W BBITeCHEHHs. [Ipollecchl B peakTopax ¢ MEPEeHOCOM BEIIECTBa,
OTJIMYHBIM OT WJCATBHOTO CMCEIICHHS | BBITECHEHWS. MoJenu mpoIeccoB, OO0NacTH WX
NPUMEHECHHS ¥ COTIOCTABIICHUE C MOJICIISIMU "UICATBHBIX" TTPOIIECCOB.

3.3. HeuzorepMuyeckue NpoLEcChl B XMUMHUECKHUX peakTopax. OpraHusamusi TEIUIOBBIX
IIOTOKOB M PEKMMOB B XMMHMUYECKHX peakropax. Pacmpenenenue temneparypsl U KOHLICHTPALUN
(cTeneHM TMpeBpAIleHUs) B pPEakTope B PEKUMAX HACAIBHOIO CMEHICHHS M paclpeaesieHus,
agnabatnyeckoM © ¢ TertooomeHoMm. CBs3b TeMmmeparypbl W CTEINCHH NpPEBpAlICHHUS B
angnabatndyeckoM nporecce. ComocTaBiIeHUE ¢ H30TEPMUICCKUM PEKUMOM. HYHUCIIO M yCTOHYNBOCTh
CTAIMOHAPHBIX PEKUMOB B PEAKTOPAX HICATBHOTO CMEIICHHS U aBTOTEPMHUYCCKOM C BHYTPEHHHM
TEII000MEHOM.

Moay.s 4. IIpoMbll/IEHHbIE XUHMHYECKHE PEAKTOPbI

Ha xoHKpeTHBIX mpuMepax MpeaIMETHO PaccMaTpPUBAIOTCS KOHCTPYKIHMU MPOMBIIITICHHBIX
PEakToOpoB Uil MPOBEACHUS MPOIIECCOB TOMOTCHHBIX, T€TEPOr€HHBIX U KAaTAIUTUYECKUX — BBIOOD
TUIIA PEaKTOPa, 0COOCHHOCTH KOHCTPYKTHBHBIE U peXKHUMa.
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4.00beM yueOHOM TMCUMILUTUHBI:

O06Bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eIMHUIIAX gacax
OO0mas TPy10€eMKOCTb THCIUITHHBI 10 Y4eOHOMY TJIAHY 3,0 108
AyIUTOpPHbIE 3aHATHS 0,44 16
Jlextuu (JIek) 0,17 6
Jlaboparopusie padots (JIad) 0,11 4
[Tpaxtuueckue 3ansatus (113) 0,17 6
CamocrosiTeabHas padora (CP): 2,45 88
Buja koHTpOJISI: 3a4eT ¢ OlleHKOi 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«CHcTeMbl ypaBJieHUs] XHMUKO-TeXHOI0rn4eckumu npomeccamm» (b1.5.12)

1. Heap QMCHMIUIMHBI: JaTh 0a30Bble 3HAHUS MO TECOPHH CUCTEM YIPABJICHUS XUMHUKO-
texHonoruueckumu npoueccamu (CY XTII), npuBuTh HaBbIKM U yMeHue aHanu3a cBoicTB XTII
KaK 00bEKTOB yIPaBIEHUS U MPAKTUUECKOTO MPUMEHEHHSI TEXHUUECKUX CPEJCTB YIIPABJICHUS.

2. B pe3yabTarte n3y4eHusi JUCHUIUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
HOJIKEH:

Obnadams crenyromUMA KOMIETEHIIHSIMHU:

- BIIQJICHUEM OCHOBHBIMU METO/aMH, CIIOCOOaMU M CpeJICTBAMM IOJY4YCHMs, XpaHEHu,
nepepaboTku MH(POpPMALMU, HaBBIKAMU PabOTHl C KOMIIBIOTEPOM KakK CpPEJCTBOM YIpPaBJICHHUS
urdopmanueii (OI1K-5).

3namo:

- OCHOBHbIE TOHATHUS TEOPUH YIPABIICHUS; CTATUUECKUE U JUHAMUYECKUE XapaKTEPUCTUKU
00BbeKTOB ympaBiieHus; ocHOBHBbIC BUAbI CAY wu 3akoHbl peryiaupoBaHus; TumnoBbie CAY B
XMMHUYECKON IMPOMBIIIJICHHOCTH; METOABI M CPEICTBA M3MEPEHUS OCHOBHBIX TEXHOJIOTHMYECKUX
napaMmeTpoB; ycTonunuBocTh CAY; OCHOBHBIE NOHATHA O HeNMHEWHBIX CAY, peneilHbIX cuctemax,
JIOTUYECKUX aJITOPUTMAaxX yIpaBIEHUs, aJalTUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPaBICHHUS.

Ymemo:

- ONpeAensATh OCHOBHBIE CTATUYECKME W JWHAMHUYECKHE XapaKTEPUCTHUKU OOBEKTOB
yIpaBJICHUS; BBIOMPATh PAMOHAIBHYIO CHUCTEMY PETYJIUPOBAHHS TEXHOJIOTHYECKOTO IPOIECCca;
olleHUBaTh ycToitunBocTh CAY; BEIOMpAaTh KOHKPETHBIE THITHI TPHOOPOB [Tt AMarHOCTHKH X TT1.

Bnaoemy:

- METOJaMU TEOPHH aBTOMATUYECKOIO PETYJIHMPOBAHMSA, OPTaHMU3ALMHM U pacdy€ra CHCTEM
ONTUMAJILHOTO YNPaBJIEHUS IPOLECCAMU XUMUYECKOM TEXHOJIIOTUH U NIEpepadOTKU MOJIMMEPOB.

3. KpaTkoe conep:kanue IHCHUIIHHBI:

Mopyas 1. OcHOBHbIC TOHATHSI  YNPABJCHUS  XMMHMKO-TEXHOJOTHYECKHMH
npoueccamMm. 3HaueHUE  aBTOMATUYECKOTO  YMpaBICHMUsS A Pa3BUTUS  XUMHUYECKOU
OPOMBIIIIEHHOCTH. OCOOEHHOCTH  YNpPaBICHHUS XMMHUYECKMM MPEAIPUATHEM U XHUMHUKO-
TE€XHOJIOTMYECKUM IIPOLIECCOM. TeXHUKO-3)KOHOMUYECKUI dp ekt BHEJPEHUS
aBTOMATH3UPOBAHHBIX CHUCTEM YyIpaBieHHs. Poiab cucreM ynpaBieHHs B 0O€CHEeUeHUU
0€30IaCHOCTH XMMHUYECKOTO ITPOU3BO/ICTBA U OXPaHbl OKpY:Karoliei cpesibl. OCHOBHBIE TEPMUHBI U
onpenenenusi. Hepapxusi ynpasiaeHus. OCHOBHbIE NpPHUHIMNBI ynpaieHus. Kiaccuduxanms
cucteM ynpasiieHuss @yHkunoHanbHas cTpykrypa CAY. Ilokazarenu kauecTBa ynpaBiIeHMUsL.

Mopayasb 2. OCHOBBI TeOpHH ABTOMATHYECKOI'0 YIIPABJICHHS.

Maremaruueckue moaenu CAY. Jlunamuueckue xapakrepuctuku CAY. Hcnonb3oBaHue
orepanoHHOro ucuuciaeHus st ananuza CAY. Tunosble AuHaMUuYecKue 3BeHbs. BpemeHHble U
YaCTOTHbIE XapaKTEPUCTUKH. DKBUBAJIEHTHbBIE PEOOPa30BaHMsI CTPYKTYPHBIX CXEM. Y CTOHYHMBOCTb
muHerHbix CAY ¢ oOpatHoii cBsi3pro. Kiaccudukammss ¥ OCHOBHBIE CBOMCTBA OOBEKTOB
yhnpaBieHusi. MeTolpl ONpeAeseHus CBOMCTB 00beKTOB ympaBieHHs. (OCHOBHBIE 3aKOHBI
perynupoBaHus. Perynsaropel Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHbIX ceTeil. Lludposeie u
pobacTHbIE CHCTEMBI yIpaBieHHs. BrIOOp 3akoHa peryjaupoBaHUs U ONpPEAEIIEHUE ONTUMAIIbHBIX
apaMeTpPOB HACTPOMKH MTPOMBIIIJIEHHBIX PErYJISTOPOB.

Mopyaps 3. H3MepeHHe TEeXHOJOTHYECKHX MAapaMeTPOB XHMHKO-TEXHOJIOTMYECKOIro
npouecca.
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locynapcTBeHHast cucTeMa MPOMBINIICHHBIX MPUOOPOB M CPEACTB aBTOMATH3AIUH.
OCHOBHBIE TEPMUHBI U ONpeaeeHUs MeTpoaoruu. Meroasl usmepenuil. Cpeactsa U3MepUTENbHOM
TEXHUKH, UX CTaTHMYECKHEe M JIWHAMH4YecKue cBoicTBa. I[lorpemHocty m3mepeHuit. CrocoObl
nepenaun wHGOpMANMK Ha paccTossHue. OpraHu3anust AUCTAaHIMOHHON amarHoctukm XTTI.
H3mepeHne OCHOBHBIX TEXHOJIOTMYECKMX IIapamMeTpOB: JABJICHUS, TEMIIEpaTypbl, pacxoaa M
KOJIMYECTBA, YPOBHSI KUAKOCTH U CBHITyYHUX MaTEpUANIOB, COCTaBa U (PU3NKO-XUMHUYECKUX CBOWCTB
BEILECTB.

Mopayab 4. OCHOBBI NPOEKTHPOBAHUS ABTOMATHYECKHX CHCTEM YNPaBJIeHUs] XMMHKO-
TEeXHOJOTHYeCKMMH NPOoLeCCaAMH.

Ocobennoctu  ynpaienus — XTII.
napaMeTpoB: pacxona, AaBieHUs, TeMmiepatypbl, ypoBHs, PH. Texuuueckue cpernctsa CAYVY.

PCFYJII/IpOBaHI/Ie OCHOBHBIX TEXHOJIOI'MYCCKUX

OcCHOBHbBIE Pa3HOBUJHOCTH YIPAaBISIIOIIMX yCTPOMCTB. THIBI, XapakTEpUCTUKH U pacuér
UCTIOJIHUTENIbHBIX MEXaHU3MOB M PeryIupyromux opranoB. OdopmMieHrne NpoeKTHOro 3aJaHusl Ha
ABTOMATH3AIMIO TEXHOJIOTHYECKOTO TMpolecca. BeiOop Touek u3mepeHus, KOHTPOIIs, YIPaBIIsieMbIX
CrangapTsl

MapaMeTpOB MW YIPABISIIOIIUX BO3JICUCTBUM. U YCIOBHBIC OOO3HAYCHHS JUIS

texHosiorndeckux cxeM. OcHoBHble cBeneHus 00 ACY TII B XMMUYECKON TPOMBIIICHHOCTH.

[Tpumepsr ACY TII B XUMHYECKOW NPOMBINIICHHOCTH. (OCHOBHBIE BBIBOJBI IO KYypCY.
CoBpemennble TeHaeHuu B pazputun CY XTII.
4. O0beM yueOHOH TUCHMIINHBI:
O0bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanewm.
SIMHUIIAX gacax
O0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IIaHy 4,0 144
AyIuTOPHBIE 3aHSITHS 0,78 28
Jlextuu (JIek) 0,28 10
Jlaboparopubie padoTs (JIad) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0,28 10
CamocrositensHas padora (CP): 2,97 107
Bujx koHTpOJS: K3aMeH 0,25 9
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AHHOTaIus1 padoyeil mporpaMMsbl THCHUTIIHHBI
«®unocodpusn» (b1.5.13)

1. Heap AMCHUIUIMHBI: CHOPMHUPOBATEH Y CTYAEHTOB KOMILJICKCHOE 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 pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JOJIZKeH:

Obnadams CIenyOMUMA 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:

- TPEACTaBICHUAMHU O (PUIOCOPHUM KaK HAyKe M CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTapHOI'O 3HAHHUS;

- OCHOBaMH (puoco(CcKoro MbIIIICHHS;

- KaTeropuajbHbIM almapaToM H3y4yaeMOH IUCHMIUIMHBL, (UIOCOYCKUMU METOJaMHU
aHamu3a pa3IM4YHbIX MpoOsIeM, HaBbIKaMH (HIOCOPCKON KyJIbTYpHl JUIsI BRIPAOOTKH CHCTEMHOTO,
[IEJIOCTHOTO B3MJIAJa HA JCHCTBUTENBHOCTh M MECTO XMMHUU M XHMHUYECKOH TEXHOJOTHH B
LEJTIOCTHOM KapTUHE MUPA.

3. KpaTkoe coep:kaHue AMCHUIINHBI:

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

Mooyne 1. Ocnosnuie unocoghckue wikonul.

Antnunas ¢unocodus (mocoxkpatuku, copuctsl, Cokpat, Jlemokpur, [lmaron, Apucrorens,
IIMHUCTUYECKU-pUMCKas ¢uitocodus). OCHOBHBIE MPOOJIEMBbl CPEJHEBEKOBOM (uiocopuu u
snoxu Bospoxaenus. ®unocodus Hosoro Bpemenu (XVII — XVIII BB.) Maeonorust [TpocBerenus..
Hewmenkas knaccudeckas ¢unocodus. Pycckas ¢punocodpust XIX — XX BB. OCHOBBI MapKCUCTCKON
¢unocopun. OCHOBHBIEC HANPaBJICHUS COBPEMEHHON (HIIOCODUH.

Mooynb 2. Punocogpckue kKoHyenyuu Oblmusi U NO3HAHUAL.

[Ipobnema OwiTuss B wmcropuu ¢uinocopuu. [loHATHS MaTepUaTbHOTO W HWIACATHHOTO.
OcHoBHBIE (uIocOPCKHE HAMPABICHHS: MaTepUAIM3M M Hjaeanu3M. [IpuHIMI TII00aIbHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHOU KapTUHE MHPA.

Konuenuuu npoctpaHcTBa U BpeMEHHU B UCTOPUH (PUII0CO()UN 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
YyeloBeKa: NPUPOJHBIE M COLMAJBHBIE YCIOBHS aHTporocolnuoreHesa. buonorudeckoe u
CoLMaNIbHOE B YenoBeke. HAMBUI, MHAUBHUIYAIbHOCTD, TUYHOCTD.

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.
®uocodust uctopuu: GopMaMOHHAS U LIMBUIN3ALMOHHAS KOHLEMIUU UCTOPUUYECKOTO PA3BUTHS.
[TporpeccucTckue M HUKJIMYECKHE MOJENH pa3BUTUA. [7o0anbHble MPOOIEMBbI COBPEMEHHOCTH.
Konnenius ycToifuuBOro pa3BUTHS U ClIEHApUU OYyIIETO.

OO6mectBo u ero crpykrypa. ColuanbHas, MOIUTHYECKas U yXOoBHas cdepbl oOIIecTBa.
Konnenuuu rocynapctsa B uctopuu uiaocodcekoit Mpican. ['paxknaHckoe oOLIIECTBO U MPAaBOBOE
rOCyJIapCTBO.

Mooynv 5. Qunocogckue npodiemvl Xumuu U XUMULECKOU MEXHOIO2UU.

HaydHoe m BHeHaydHoe 3HaHuWe. CTpPyKTypa Hay4YHOTO 3HAHUS, €r0 METOIbI W (HDOPMEI.
HayuHble peBosioLMy U CMEHa TUIIOB pallnoHaNbHOCTU. Hayka B cOBpeMeHHOM Mupe. DTHKa HayKu
U OTBETCTBEHHOCTH YUEHOTO.

[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 y4eOHOI TUCIUITUHBI:

O6bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eIMHUIIAX Jacax
OO0masi TPy10€eMKOCTh THCIIUIUIAHBI 10 Y4eOHOMY TIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,33 12
Jlexmum (Jlek) 0,22 8
JlabopaTtopusie paboTs (J1ab) - -
[Tpaktuueckue 3ansatus (113) 0,11 4
CamocrositesibHas padora (CP): 2,42 87
Buj koHTpoOJS: K3aMeH 0,25 9
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AHHOTAIUsI padoyeil MPorpaMMbl U CHUIMIHHBI
«Ucropusi Poccun» (b1.5.14)
1. lesab AUCHUILIMHBI: (OPMUPOBAHUE Y CTYICHTOB KOMILJIEKCHOTO MPEACTABICHUS O POIU
U MECTE€ HCTOPUM B CHUCTEME TYMaHUTAPHBIX M COIMATBHBIX HAyK, KYJIbTYPHO-UCTOPHYECKOM
cBoeoOpasun Poccun, ee MecTe BO BCEMHPHO-HCTOPHUYECKOM Tpoliecce, 00 OCOOCHHOCTSAX W
OCHOBHBIX JTamax €€ HCTOPUYECKOTO DAa3BHUTHS; BBEJCHHE CTYICHTOB B KpPYI HCTOPHYECKHX
po0JIeM, CBA3aHHBIX ¢ 00JaCThI0 Oyayiel mpodecCHOHATBHON AeSTETHHOCTH.

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

Obnadoams crenyoImUMUA KOMIETSHIHSIMHE:

- CIIOCOOHOCTBIO AHAJIM3UPOBAaTh OCHOBHBIE ATallbl U 3aKOHOMEPHOCTH HCTOPUYECKOIO
pa3BuTHs oOuIiecTBa it popMUpoBaHus rpaxaanckoi nozumnun (OK-2).

3uams:

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

- OCHOBHBIE 3Tallbl U KJIIOUEBbIE COOBITHS UCTOpUU Poccuu U 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 BKJIIOUAETCs MOHATHE 00 MCTOPHH KaK HayKe, 0 €€ MecTe B CHCTEME
COLIMAJIbHO-TYMaHUTApHBIX HAYyK, U3J1araloTCsi OCHOBBI METO/I0JIOTMU UCTOPUYECKON HAYKH.

PackpsiBaeTcs copepikaHue M 00IIash XapaKTepUCTHKA OCHOBHBIX ATAIlOB OTEYECTBEHHOMN
uctopur. Hauwano poccuiickoil rocyaapctBeHHocTu. KueBckass Pycb. OTHOKYNbTypHBIE U
COLMAJIBHO-TIOJIUTUYECKUE TPOLECCHl CTAHOBIEHMSI POCCUICKON TocylapcTBeHHOCTH. llpunsTue
XPUCTHAHCTBA.

Pycckue 3zemnu B Xl — nayane XVI BB. OOpazoBanue Poccuiickoro rocynapcrsa, €ro
uctopuueckoe 3Hadenue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapctBo B XVIII Beke — Beke MojepHHM3alMU U MpocBelieHus. Pedopmbl
Iletpa | xak mnepBas MONBITKA MOAEPHHU3AIMU CTpaHbl, €€ ocobeHHocTH. DopmupoBaHHe
Poccuiickoit umnepuun. OCHOBHbBIE HANPaBIEHUS «EBPONEU3ALMI CTPaHbl. DBOIIOLUS COLIMATBHOM
CTPYKTYpHI o01iecTBa. JlanpHeliee pacimpenue rpanui] Poccuiickoit ummnepun.

Poccus B XIX cronerun. Ilpomeinuienasiii mepeBopor B EBpome m Poccum: oOmiee u
ocobeHHoe. Baxueimue ycnoBus nepexona Poccum k MHIyCTpHaTbHOMY OOIIECTBY — PEIICHHE
KPECThSHCKOTO0 BONPOCAa M OIpaHUYEHHUE caMoep:KaBUs. JMUTENbHOCTh, HEMOCIEI0BATEIbHOCTb,
UKJIMYHOCTh Tpouecca OypkyasHoro pedopmupoBanus. Ponb cyObekTHBHOro (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.
CronwpimuHaCcKass arpapHas pedopma. llepBas MupoBas BoiWiHa W ydacTHe B Heil Poccum.
®eBpasibekast peBostonus 19171, 1 KOpeHHbIE U3BMEHEHHUS B TTOJTUTUYECKOM )KU3HHU 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# MupoBOoii u Benmukoii OTeduecTBEHHOM BOWHE.
WN3MeHeHne COOTHOILIEHUS CWJI B MHpE IIOCI€ BTOPOM MHMpPOBOW BOMHBI. Hauano «xomomHowu
BOMHBI. TpynHoctu nocineBoeHHoro pas3putus CCCP. YikecroueHHe MOJUTUYECKOTO pPexXUMa U
UJICOJIOTUYECKOTO KOHTPOJIsA. [TonBITKH OOHOBIEHUS «TOCYJApPCTBEHHOTO COIMamn3May. XX Cbe3]l
KIICC u ocyxzaenue KynpTa tnaHocTd Cranuna. «OTTenenb» B JyXOBHOM chepe. DKOHOMUYECKHE
pedopmbl cepenuHbl 60-X TOMOB, NMPUYMHBI WX HE3aBEPIICHHOCTH. HapacTtaHue KpU3HUCHBIX
sBIICHUN B coBeTckoM obmiectBe B 70-¢ — cepemune 80-x romoB. Buemnsst momuruka CCCP B
koHie 60-x wavase 80-X TT.. OT pa3psAKu K OOOCTPEHUI0 MEXIYHAPOAHOW OOCTaHOBKH.
«Ilepectpoiikay»: CyIIHOCTb, II€JIM, 3aJa4d, OCHOBHbIE JTamnbl, pe3yiabTaThl. Pacmam CCCP.
O6pa3zoBanue CHI'.

CraHoBjeHHEe HOBOM poccuiickoil rocyaapctBeHHocTd (¢ 1991- mo Hacrosimiee Bpems).
JIuGepanbHas KOHLEMIUS POCCUICKUX pedopM: mepexoll K phIHKY, (OopMUpOBaHUE IPa)kIaHCKOTO
o01iecTBa 1 MpaBoBOro rocyaapctna. «lllokoBas Tepanus» sKoHOMHUYECKUX pedopm B Havase 90-x
ronoB. Koncturyuuss Poccuiickoit ®@eneparuun 1993r.  MexHalMoOHaIbHBIE  OTHOIICHUSI.
[MomuTrueckue mapTUM U OOLIECTBEHHBIE NBMXKEHUST Poccum Ha coBpemeHHOM dtame. Poccus Ha
nyTu MojepHu3anuu. Poccust B cucteMe MUPOBOM 3KOHOMUKH U MEXTyHAPOJIHBIX CBA3EH.

4. O0bem yueOHOH TUCHUILINHBI:

O6Bem
Bunbi yueOHoli padoTsl B 3ageTHBIX B akanewm.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4eOHOMY IVIaHY 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 0,39 14
Jlexmum (Jlek) 0,22 8
Jlabopartopusie pabots (JIad) - -
[Tpaktuaeckue 3ansatus (I13) 0,17 6
CamocrositesnbHas padora (CP): 2,36 85
Bua KOHTpOJIsA: IK3aMeH 0,25 9
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AHHOTaIUsI padoyeil MPorpaMMbl THCHUTTHHbBI
«®u3nueckasi Kyabtypa» (b1.5.15)
1. Heab AMCHUNJINHBI:

—  OBJIaJICHHE METOOJIOTUEH HayYHOTO MO3HAHUS (PU3UYECKOM KyJIbTYphI U CIIOPTA;

— OBJIAJICHHE CHCTEMOW TMPAKTHYECKUX YMEHHA ¥ HABBIKOB, 00ECHEUMBAIOIINX
COBEPILICHCTBOBAHUE MICUXOPU3UIECCKUX CITIOCOOHOCTEH;

—  pa3BUTHE CIOCOOHOCTEH MCTOIB30BaTh pa3HOOOpa3Hbie GOpMbI (HPU3UIECKOMN KYIbTYPHI,
CTHIOpTa M TypH3Ma Uil COXPAHCHUS M YKPEIUICHUSI CBOETO 3JI0POBbBSI U 37I0POBBSI CBOMX OJM3KUX B
TIOBCETHEBHOM KU3HU U IPOPECCHOHATLHOMN IEATEILHOCTH,;

—  (QopmupoBaHHE MOTHBAIMOHHO-IIEHHOCTHOTO OTHOIIEHHUS K (DU3MYECKOW KYIBTYpeE,
(GU3NIeCKOMY COBEPIICHCTBOBAHHIO M CAMOBOCIIUTAHHIO, YCTAHOBKA HA 3J0POBBINA 00pa3 XKU3HH.

2. B pe3ysbTaTe u3ydyeHus AUCHUIUIMHBI 00y4amuiics Mo nporpamMme dakajgaBpuarTa
JOJIZKeH:

Obradoams CleqyONIUMA KOMIETSHITHSIMHE:

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

- CIIOCOOHOCTBIO HCIIOJIb30BaTh METOAbI M HMHCTPYMEHTHI (H3UYECKOW KYJIBTYPBI s
oOecrieueHus IOTHOLICHHOH colnalibHO# 1 npodeccronanbroi aesteabroctu (OK-8).

3Hamw:

- HayYHO-TIPaKTUYECKHAE OCHOBHI (PH3MUECKON KYJIBTYPHI U CIIOPTA,

- COIMAIbHO-OMOJIOTHUECKUE OCHOBBI (DU3UYECKON KYJIBTYPHI U CIIOPTA;

- BIUSIHHE O3/I0POBUTEIBHBIX CUCTEM (PU3NYECKOTO BOCIHUTAHUS HAa YKPEIUICHUE 30POBBS,
PO HITAKTUKY TTPOPECCHOHAIBHBIX 3a00JIEBaHUI M BPEIHBIX MPHUBHIYCK;

- CIIOCOOBI KOHTPOJISL M OLICHKH (PU3UYECKOTO Pa3BUTHUS M (PU3MUECKON OATOTOBICHHOCTH;

- MpaBWja U CHOCOOBI MJIAHUPOBAHUS HWHAMBHUAYAIbHBIX 3aHATUNA DPA3NIUYHON LEIeBOU
HaIpPaBJIEHHOCTH;

- UCTOpUI0 (U3MYECKOH KyJNbTyphl M CHOPTa, HMMETh MPEACTABICHHE O 3HAUYUMBIX
CHOpTI/IBHBIX CO6I>ITI/I$IX HC TOJIBKO CBOGfI CTpaHI)I, HO " MI/IPOBOFO ypOBHfI; Ba)KHefIHIHe
JTIOCTHKEHHS B 00JIaCTH CIIOPTA;

- cnoptuBHble Tpamuiuu MXTHU-PXTY wm. .M. MenngeneeBa, NOMHUTH O IIOJBUIax
CIIOPTCMEHOB B rofibl Bennkoil oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemn:
- CaMOCTOATEIHHO 3aHUMATHCS (PU3MUECKON KYIbTYpOil U CIIOPTOM;

- OCYHICCTBJIATH CAMOKOHTPOJIb 3a COCTOAHHUEM CBOCIO OpraHuimMa u CO6J'IIOZ[aTI) mpaBujia
TUTUCHBI 1 TCXHUKH 6630HaCHOCTI/I;

- OCYLIECTBISATb TBOPYECKOE COTPYJHMYECTBO B KOJJIEKTMBHBIX (opMax 3aHATUH
buznyecKoil KyabTypOil U CIOPTOM.

Braoemy:

- CpeacTtBaMu MU MCETOAAMU YKPCIUICHHUA HWHAWBUAYAJIBHOTO 3I0POBbI, (1)I/I3I/I‘IGCKOI"O
CaMOCOBCPHICHCTBOBAHUS
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- JIOJDKHBIM YPOBHEM (PU3WYECKOUM MOATOTOBIEHHOCTH, HEOOXOIUMBIM ISl Ka4ECTBEHHOTO
yCBOCHHUS MPOGECCHOHATBHBIX YMEHUN U HaBBIKOB B Mpollecce O0yUueHus B By3e, IJsl 00ecredeHus
MOJTHOIICHHON COLMaIbHOW W MpOo(ecCHOHANBHON NeATeIhbHOCTH TOCIe OKOHYaHUS Y4eOHOro
3aBEJICHUS.

3. KpaTkoe coaep:kanue THCHUIINHBI
Pa3aessl iuciumInHbI 1 BUABI 3AaHATHI

Monay Haszeanue moyns Bcero YacoB
b Jlex MII3 |MIIPIT | KP
1. [Ipenmer «Dusnueckas KyiabTypay. 18 2 6 9 1
Hcropus OK
2 OCHOBBI 3/10pOBOT0 00pa3a )KU3HU 18 2 6 9 1
(30X)
3 buonoruueckre 0CHOBBI (PU3NYECKOM 18 2 6 9 1
KYJIBTYPHBI U CTIOpTA
4 [IpodeccronanpHO-IpUKIaHAS 18 2 6 9 1
¢u3nyeckas KyJbTypa U CIOpT
Bcero uacos 72 8 24 36 4

Kaxnplii Moay/1b IPpOrpaMMbl HMeeT CTPYKTYPY:

- JIEKLIUY WA TEOPETUUECKUM pa3aen;

- TMPaKTHYECKUI pa3fiesl, COCTOUT M3: METOAUKO-TIpakTHyeckux 3anatuil (MII3) u yueGHO-
TPEHUPOBOYHBIX 3aHATHH (MpodeccHoHaNBHO-TIpUKIaaHas Pu3udeckas moAarotoska, [TTTDI);

- KOHTpobHBIHN pasnen (KP).

TeopeTnueckmii pazges QopMuUpyeT CUCTEMY HAyHYHO-TIPAKTUYECKUX M CHEIHAIbHBIX
3HaHUW, HEOOXOOUMBIX A  TMOHMMAaHHUA  TNPUPOAHBIX M COLUUAIBHBIX  IPOIIECCOB
byHKIIMOHUPOBaHUS (U3UYECKON KyIbTypbl OOIIECTBA U JMYHOCTH, YMEHHSI UX aJalTUBHOTO
TBOPYECKOTO  HWCIONB30BaHUS  JUISI  JIMYHOCTHOTO W MPO(EecCHOHAIBHOTO  Pa3BUTHS;
CaMOCOBEpPILIEHCTBOBAHUS, OPraHU3alUU 370pPOBOro0 00pas3a JKM3HU TPU BBHITOJHEHUU Y4YEOHOI,
npo¢eCCUOHATLHON M COLIMOKYIBTYPHOM AEATETbHOCTH.

MeToauKo-npakTHYecKHe 3aHATHS IPEIyCMATPUBAIOT OCBOCHHE OCHOBHBIX METOJOB U
croco0oB (OPMHUPOBAHUST yUEOHBIX, MPOPECCHOHATBHBIX W JKU3HCHHBIX YMEHHH W HaBBIKOB
cpencTBaMu GU3NYECKOM KyJIbTYPHI U CIIOPTA.

Ha MeToauko-npakTH4eCKuX 3aHATHIX YAEISIETCS] BHUMAHUE:

- OCHOBHBIM IIpOo0JiIeMaM CLIOPTUBHOM TPEHUPOBKU;

- BIUSHUIO (U3MYECKUX YIpaKHEHUH Ha ¢opMupoBaHue MNpodecCHOHATBHBIX KauecTB
Oyay1Iero CruenuanucTa U JMYHOCTH 3aHUMAIOIIETOCs;

- BO3JCUCTBHIO CpPEACTB (PU3NYECKOTO BOCIUTAHHS HAa OCHOBHBIC (DHU3NOJIOTHUECKUE
CUCTEMBI U 3BE€HbsI OIIOPHO-ABUIaTENBHOIO anapara 3aHUMaIOLIErocs;

- BOIIpOCaM IPOBEJEHUSI COPEBHOBAHMM (IIpaBHJia COPEBHOBAHMI, CHCTEMa pPO3bITPHILIEH,
orpezielieHue o0eIuTeNeH, 000pyJ0BaHNE U HHBEHTAPH ).

IIpodeccuonajbHO-NPpUKIAAHAST TOATOTOBKA TPOBOAUTCA C ydeToM Oymymien
npodeccuoHaNbHOM NeATENbHOCTH CTYACHTA.

Y4eOHO-TPEHUPOBOYHBIE ~ 3aHATHS ~ Oa3UPYIOTCS  HAa  IIMPOKOM  HCIIOJIb30BAHHUH
TEOPETUYECKUX 3HAHMM M METOJMYECKHX YMEHHH, Ha MPUMEHEHHH pPa3HOOOpa3HBIX CPEACTB
(bu3NYECKO KyJIbTYpHI, CIIOPTUBHON M MPO(HeCcCHOHATBLHO-PUKIAIHON (PU3NYecKoi MOArOTOBKU
CTYJICHTOB.

KonTpousbnblii pa3aen. Kpurepuem ycrnemHocTi 0OCBOEHHs y4eOHOTO MaTepuaa sBIsIeTCs
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OLIEHKA NpenojaBaTelis, YUMUTBHIBAIOLIAS pe2yIsApHOCMb NOCeujeHus 00a3amenbhblX YYyeOHblX

3CZH}ZmulZ, 3HAHUH TCOPCTUICCKOTO pa3aciia MporpaMMbl U BBITIOJIHCHUC YCTAHOBJICHHBIX Ha JTAHHBIN

CceMecTp KOHTPOJIBHBIX TECTOB 00MIeH (pru3nueckol U TEOPeTUYECKONH MOATOTOBKHU ISl OTIEIbHBIX

IpyInn pa3InyHON CIOPTUBHON HanpasiieHHOCTH. KP BXOIUT B pakTUUYECKNE 3aHATHUS.

4. O6beM y4eOHOI TUCIUITUHBI:

O06Bem
Buabl yueOHol padoThI B 3aueTHBIX B akanem.
eAMHHIIAX gacax
OO0mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyIUTOpPHbIE 3aHATHS 0,22 8
Jlexumn (Jlek) - -
JlabopaTtopusie paboTs (J1ab) - -
[Tpaktuueckue 3ansatus (I13) 0,22 8
CamocrositesibHas padora (CP): 1,56 56
Buja xoHTpoJisi: 3auer 0,22 8
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AHHOTAUMS Y4eOHOH MPOrpaMMbl AUCHHUITUHBI
«Maremaruka» (b1.5.16)

1. Heap aMcHUIUIMHBI: (OPMHPOBAHUE y CTYJACHTOB CHUCTEMbl OCHOBHBIX IOHATHH,
UCTIOJIb3YEMBIX JUIS MOCTPOCHHS BaXXKHEUIIMX MAaTeMaTHYECKHX MOJelNeil, U yMEHHs NCIOIb30BaTh
MaTeMaTHIECKHUE METOJIBI /ISl OTIMCAHMS PA3IMYHBIX IPOIIECCOB.

2. B pe3yabTare n3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO M T'OTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B TpodeccuonansHoi nesitenproctd (OTTK-1).

3uams.

- OCHOBBI JU((HEpPEHIUATBHOTO ¥ HHTETPAJIbHOTO HCYHCICHHS, A depeHInaIbHbIX
YPaBHEHU;

- MaTeMaTWYEeCKHE TEOPHUH M METObI, JIS)KAIIHNEe B OCHOBE NMOCTPOCHHS MATEeMaTHYECKHUX
MOJICIECH;

- OCHOBBI IPUMEHEHHSI MaTEMAaTUYECKUX MOJIETIEH U METOJIOB.

Ymems:

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

- UCHOJIb30BaTh MaTeMaTUYECKHE MOHATHs, METOAbl U MOAEIH Ui ONMUCAHUS Pa3IHMYHBIX
IIPOLIECCOB;

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

- ACTIIOJIb30BAaTh OCHOBHBIE METO/IBI CTATUCTHYECKOW 00pabOTKH JaHHBIX;

- IPUMEHATh MaTEMATUIECKHE 3HAHUS Ha MEKIUCIUIUIMHAPHOM yYPOBHE.

Braoemy:

- OCHOBaMM (YHIAMEHTAJIBHBIX MAaTEMaTHYECKUX TEOPUH M HABBIKAMH HCIOJIb30BAaHUS
MaTeMaTHYeCKOro anmnapara;

- METOIaMH CTaTUCTUYECKOM 00paboTKH HH(DOpPMAIIHH.

3. KpaTkoe cojep:kanue AMCUUILINHBI:

1 CEMECTP

BBenenue.

[Ipenmer m meroxbl Marematuku. OmHcaHue OCHOBHBIX pasfenioB Kypca. IlpaBuma u
TpeOOBaHUS MPU U3YUCHUH Kypca.

DJIeMEeHTHI aaredpsbl.

UucnoBble MHOXeCTBA, KoMmruiekcHbie uncna. Onpeaenurenu |l u Il mopsiakos. Bekropsr:
OCHOBHBIC TOHATHA, CKaJApHOE, BEKTOPHOE M CMEIIAHHOE TIPOM3BEIEHUS BEKTOPOB.
AHanuTHuecKas reoMeTpus: IpsMasi Ha IIOCKOCTH, KpuBble || mopsaka. MaTpuisl: nefcTBHs Haj
MaTpUIlaMH, TPUBEJCHUE K CTylneH4yaromy Buay u Buay laycca. Panr marpuisl. OOparHas
matpunia. Teopema Kponekepa-Kamemm. Pemenne cucreM JIMHEHHBIX — anreOpandyecKux
ypaBHeHHiH. COOCTBEHHBIE YHciia U BeKTOphl. KBaapaTrnaHbie GOPMBEI.

®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
NpUMEHEHHsT K  TPUONMKEHHBIM  BBIYHCICHHAM. VIHBapHMaHTHOCTH  (OPMBI  IIEPBOTO
mupdepennmana. [IpouwsBogHas  cioxHoW  QyHkmww. Juddepenmupyemocts  QyHKIHH:
orpeziesieHue, TEOpeMbI O CBA3H TU((HEepeHIIMPYEMOCTH C HEMPEPHIBHOCTHIO U C CYIIECTBOBAHHUEM
npou3BoaHOU. OCHOBHBIE TeopeMbl nuddepernuanbaoro ucuucienus: Pomrs, Jlarpamka, Komm.
[IpaBuno Jlomurans (packpeiTue HeomnpeaenaeHHocTel). [Ipou3BoaHBIE BBICIINX TOPSIKOB.
JlokanbHbIi skcTpemyM ¢GyHKIMU. HeobxonuMele U 10CTaTOYHBIE YCIOBHs dKcTpemyMa. [IpaBuio
uccienoBaHusl (pyHKIMM HA MOHOTOHHOCTH M SKCTpeMyM. [IpH3HAKU BBIMTYyKJIOCTH M BOTHYTOCTH
¢ynkuuu. Touku mneperunba. HeoOxoammoe M AOCTaTOuHOE YCJIOBUS Ieperuda. ACHUMITOTHI
GYHKIUH, WX BHJIBI U CIOCOOBI HaxoxaeHus. O0mas cxema uccienoBanus pyHKIHMA, TOCTPOSHUE
UX rpauKoB.

HHuTerpajabHoe ncuncjieHue GyHKIMH OHOM MepeMeHHOI.

[TepBooOpasnas ¢pyukums. HeonpeaeneHHbli HHTETpasl U €ro CBOMCTBA. Tabinila OCHOBHBIX
MHTErpajioB. MeToabl MHTETPUPOBAHMS: HEMOCPEACTBEHHOE HWHTETPUPOBAHUE, WHTETPUPOBAHUE
MOJICTAHOBKOW, MHTETPUPOBAaHME MO dYacTsaM. VIHTerpupoBaHHE palMOHANBHBIX JPOOCH.
HuTerpupoBanue HEKOTOPBIX UPPALMOHANBHBIX U TPUTOHOMETpUUYECKUX QYHKIHI. OnpeaeneHHbIn
MHTETpaJl, ero reomeTpudyeckuil cmpicia. CBoiicTBa onpeneneHHoro uarerpaia. @opmyna Herotona-
Jleiitbnuna. Teopema o cpenHeM 3HaueHUH. 3aMEHA MEPEMEHHON M MHTETPHPOBAHUE IO YacTsAM B
onpezeNeHHOM uHTerpaie. [IpuinoxkeHusl OMpeNeIeHHOr0 MHTEerpana K BBIUMCICHUIO IUIOLIanen
wiockux ¢uryp. [loHATHE HECOOCTBEHHBIX WHTEIPAJIOB: OIPENEICHUS, CBOWCTBA, METOJIBI
BBIYMCIICHHUS.

2 CEMECTP

JuddepenunanbHoe ucuucieHue (YHKIMH HECKOJbBKHX IepeMeHHBbIX. JJIeMeHThI
TeOpHH MOJIS.

OyHKIUM BYyX U Oojiee TMEpPEeMEHHBIX: ONpeieNieHHe, OOJIaCTh OmpeieNeHHs, 001acTh
U3MEHEHHUS, TeOMETpUYecKasi HHTepIpeTalys, TuHuK ypoBHs. [Ipeaen ¢pynkuuu B Touke. YacTHbie
NpOM3BOJHBIE (HAa mpuMepe (QYHKIMH JBYX IepeMeHHbIX). JluddepeHmmpyemMocts (yHKIHA
HECKOJIbKUX TepeMeHHBIX. Jloctatounsle ycnosus auddepenuupyemoctr. [lomHas nmponsBoaHas.
[MpomsBomuass cnoxHoW ¢GyHkuuu. [lomaeii  auddepennnan. WHBaAPUAHTHOCTH TOJTHOTO
muddepennrana. AHaTUTHUECKUN Tpu3HAK moiaHoro nuddepennuana. Juddepenimpopanue
GYHKIMM ONHOM W JIByX NEPEMEHHBIX, 3a/laHHOM HesBHO. YacTHBIE NPOU3BOJHBIE U IOJIHBIE
muddepeHIransl BBHICIIUX TOPSAKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX MPOM3BOAHBIX (I
byHKIIMM ByX TMepeMeHHbIX). JlokajabHBIE JKCTpeMyMbl (YHKIMU JABYX TEPEMEHHBIX:
HE00XOIMMOE M JIOCTaTOYHOE YCIIOBHSI KCTPEMyMa. Y CIOBHBIM 3KCTpEMyM (METOA MHOXKHTEIEH
Jlarpanxa). Haubonbliee 1 HauMeHbIllee 3HauYeHHE (YHKIMUA B 3aMKHYTOW oOmacti. OCHOBHBIE
noHstus teopun noins. CkamspHoe none. [loBepxHocT u nauHMM ypoBHA. IIpomsBogHas mo
HaIpaBJICHUIO. [ palMeHT CKaIAPHOrO MOJs U €ro cBoicTBa. BekropHoe nose. JluBepreHuus moJs.
Porop nosst. CBsi3b MeXQy rpaueHTOM M MPOU3BOIHOM IO HANIPABIICHUIO.

KpaTHble HHTErpaJsl.

JIBOWHOW WHTErpayl: OIpENeICeHUEe, T€OMETPUYECKUM CMBICH, CBOMCTBAa. BbluucieHue
JBOMHOTO WHTErpaja B JEKapTOBOM M mojsipHOM cucrtemax koopauHatr Hurerpan Ilyaccona.
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TpoitHOM WHTErpaj: ONpelNeJIeHUE, T€OMETPUUYECKUIM CMBICI, CBOWCTBA. BpIuKcieHHME TPONHOIO
uHTerpana. [Ipunokenus 1BOMHOrO U TPOMHOTO MHTErPAJIOB.

KpuBosiuHeiiHbie ¥ MOBEPXHOCTHbIE HHTEIPAJIbI.

KpuBonnHElHbIM HHTETpal 1O KOOpAMHATAM: OIPEICIICHUE, CBOMCTBA, BBIYMCICHUE.
Pabora B cunosom nose. @opmyna I'puna. KpuBonauHeiHble HHTErpaibl, HE 3aBUCSIINAE OT MyTH
uHTerpupoBanus. [loTeHuunanpHas QyHKIMS, NOTEeHUManbHOE mose. lloHATHE MOBEPXHOCTHOIO
uHrerpana. Ilotok BekTopa dyepe3 moBepxHOCThb. Teopema [‘aycca-Octporpaackoro. dopmyia
Crokca.

3 CEMECTP

JAudpepennuaibabie ypaBHEHHs NIEPBOro MOPAIKA.

JuddepeHunanbHple  ypaBHEHMS: MOPSAOK, pelIeHHe, TeopeMa CYLIECTBOBaHHUA U
€VMHCTBEHHOCTH peweHus. 3anada Komm. VYpaBHeHus ¢ pas3IessiolMMHCS IEPEMEHHBIMH.
Onnoponuele  auddepeHunansupie  ypaBHeHHs. JIuneiHble nuddepeHiuanbible  ypaBHEHHUS
NIEPBOTO MOPsKA. Y PaBHEHUS B MONHBIX TuddepeHranax. HTerpupyommuii MHOKHATEI.

AunddepennuanbHbie ypaBHeHHs BTOPOro U N-ro nopsiaka.

Juddepenunansaple ypaBHEHUST BTOPOro MOPSAIKA, JAOMYCKAIOLINE MOHM)KEHUE MOpPSIKA.
Jluneiinbie nuddepeHnnanbHpie ypaBHEHUsT BTOporo mopsaka. CpoiicTBa pemeHuil. JIuHeitHas
He3aBUCUMOCTh (pyHKuuil. Omnpenenurens BpoHnckoro. CTpykTypa OOLIEro peuieHust JTUHEHHOIro
muddepeHManbHble  ypaBHEHHsT BToporo mnopsiaka. @dyHnameHTanbHas CHUCTEMa pEIleHUH.
Jluneiinple opHOpoOnHBIE UG (dEepeHIIHaTbHBIE YPaBHEHUS BTOPOTO TOPSIKA C MOCTOSHHBIMU
koo uurenTamMu: mocrpoeHue odmiero pemeHus. Merox Diinepa. JIuHeiiHble HEOAHOPOIHBIC
mudQepeHIraIbHbe ypaBHEHHST BTOPOTO TOPSIIKA C MOCTOSHHBIME Koddduuuentamu. OOmiee u
YaCTHOE PpELIEHMs] HEOJHOPOAHBIX ypaBHeHUH. JIuneitHble nuddepeHumanbHble ypaBHEHHs N-
rONOpsiIKa: CBOMCTBA pEIIEHUIl, TEOpeMbl O CTPYKType OOILEro peuleHus, METOJ BapHalUuu
NOCTOAHHBIX. JIuHelHble nu¢@depeHIuaNbHble YpaBHEHUS N-TO MOpsAAKa € IOCTOSHHBIMU
K03 puneHTaMu. AITOPUTM MOCTPOEHUS OOILET0 peIIeHUs.

Cucrembl 1u¢pdepeHIIHATBHBIX YPABHEHMI.

Cuctembl nudQepeHInaIbHbBIX YPaBHEHUH MEPBOTo MOpsAKa: OOILIMe MOHATHS, Teopema
CYILIECTBOBaHMS M €IMHCTBEHHOCTH 001Iero pemeHus. CuctemMsl JUHEHHBIX AupdepeHnnanbHbIX
YpaBHEHUH IEpPBOT0O MOPSAJIKA: HHTETPUPOBAHHE METOJOM HCKIOUeHHsA. CHCTEMbl JMHEMHBIX
Qg QepeHInaIbHbIX YPaBHEHUH TEPBOTO IMOPSIKA: CBOMCTBA pEIICHUH, TEOPEMBI O CTPYKType
oOuiero pemeHusi, MeTOoJ BapHalMM NOCTOSIHHbIX. CHCTEMBbl JHMHEMHBIX OJHOPOJIHBIX U
HEOJMHOPOAHBIX Au(dEepeHIINATBEHBIX YPABHEHUH C MOCTOSHHBIMU KOd(DuIMeHTaMu. DIEMEHTHI
TEOPHH yCTOMUUBOCTU. METObI UNCIIEHHOTO penlieHus A depeHnnanbHbIX ypaBHEHUI.

YucioBble U PyHKIMOHAIBLHBIE PSAbI.

UYuciaoBble psfbl: OCHOBHBIE IOHSATHS, CBOMCTBAa CXOJAIIUXCA PAIOB, HEOOXOAMMBIH
IPU3HAK CXOAUMOCTH. ['apmonmueckuit psa. Pager Jupuxie. IIpusHaku cpaBHEHUS pPAIOB C
NOJOXHUTENbHBIME uiieHaMu. [lpusnak lamamOepa. MHTerpanbHbIi W paauKaidbHBIM HpPU3HAKU
Komm. 3nakouepenyrommecs: psiapl: npusHak JleiOHWIa. 3HaKomepeMeHHBIC PSABI: TOHSTHS
a0COJIIOTHOW U YCJIOBHOM CXOAMMOCTH, MPU3HAK a0COTIOTHON CXOJUMOCTH, CBOMCTBA a0COJIIOTHO U
YCIIOBHO CXOISALINXCA PSIOB.

@DyHKIMOHANBHBIE PS/bl: OCHOBHBIE IMOHATHUSA, 00JIACTH CXOAUMOCTH. CTENEeHHbIE PSAbL:
panuyc, UHTepBai, o0nacTb cxoauMocTH. CBOHCTBa cTeneHHbIX psAnoB. Paner Teitnopa u
MakopeHa: cBOICTBa, YCIOBHE CXOAUMOCTHU psa K UCXOJHON (DyHKIIMH, OCHOBHBIE Pa3/I0KEHHSL.
Paznoxenue ¢pyHkuuu B psig MakiiopeHa ¢ OMOIIbIO OCHOBHBIX pa3nokeHuil. [ maBHOe 3HaueHHe
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¢dyHkuuu. DxBuBaneHTHbIe GyHKuuU. [Ipumenenue psuoB Telnopa u MakiiopeHa Juist BHIYUCIEHUS

MpeIesIoB.
3akro4eHue.

Hcnonp3oBanne MaTeMaTHUYECKUX MCTOAOB B HpaKTI/I‘-IGCKOﬁ ACATCIIbHOCTH.

4. O6beM y4eOHOI TUCIUITUHBI:

O06Bem
Buabl yueOHol padoThI B 3aueTHBIX B akanem.
eIMHUIIAX Jacax

OO0mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 17,0 612
AyIUTOpPHbIE 3aHATHS 1,88 68
Jlextuu (JIek) 0,94 34
JlabopaTtopusie paboTs (J1ab) - -

[Tpaktuueckue 3ansatus (I13) 0,94 34
CamocrositesibHas padora (CP): 14,37 517
Buja xoHTpoOJISi: IK3aMeH 0,75 27
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AHHOTanus padoyeil NPporpaMMbl 1M CUMIIJIMHbBI
«Audpopmaruka» (b1.5.17)

1. Henp AUCHMIVIMHBI: TpuOOpeTeHHe  0a30BbIX 3HAHMM O  COBPEMEHHBIX
UHQOPMALIMOHHBIX TEXHOJIOTUAX, a TakXKe YMEHUH M TPAaKTUUYECKUX HABBIKOB B 00JacTu
MHPOPMATHKHU, UCTIOIH3YEMBIX MIPU PEIICHUH HAYYHBIX W MPAKTHYECKUX BBIYMCIHUTENBHBIX 331a4
CTYJIEHTaMH BCEX CHELMATIbHOCTEH.

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

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;

- TOIIOJIOTUIO U apXUTEKTYPY BBIYMCIUTEIBHBIX 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 mammaa @on-Helimana u mamumna Teropunra. Pazpadorku HopbepTta 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 CUMCIEHUs (JECSATUYHAs, JBOMYHAs, BOCbMEpUYHAs,
HIeCTHAAIATepUyHasi), NpaBWiIa MepeBoJa M3 OAHOM CHUCTeMbl B JApPYryr0. OJIEMEHTHI
MaTeMaTHYECKOM JIOTUKU: TOHATHUSA (POPMAJbHON JIOTMKH, OCHOBHBIE JIOTHUECKUE OIEpaluu U
dbopMyIIbI, TOTU4YEecKre OCHOBBI paboThI 11K

- KOMIBIOTEPHBIE CETHU: TOIOJOTMHU CEeTeH, UX XapakrepucTuku. KommbproTepHas ceThb -
COBOKYITHOCTh KOMITBIOTEPOB W PA3IWYHBIX YCTPOWMCTB, O0ECTICUMBAIOMINX HH(POPMALMOHHBINA
00MEH MeX/ly KOMIIBIOTEpAaMH B C€TH 0€3 MCI0JIb30BaHMsI KAKUX-JIN0O0 IPOMEKYTOUHBIX HOCUTENEH
nHdopmarmu. Tomosiormm cereil: 3Be3qHAs, IIWHHAS, KojblieBasg. CeTW 3aKphITOTO THIIA:
JOKaJbHBIE W pacHpesejieHHble CEeTH, KOpPHOpaTuBHble ceTu. [IporpaMMHO-TEXHHUYECKOE
o0ecrieueHue: ajanTep, KOTOPBIA ympaBiseTcss CHELUANbHOM MporpaMMoil  JIpalBepoM;
OIlEpallMOHHAsl CUCTEMA, YIIPABIISIIOIIAs KOMIIBIOTEPOM, MPEJOCTABISIONINM PECYPChI; IPOTOKOJIBI -
ocoObIe SI3BIKM, Ha KOTOpPHIX oOMeHMBaroTcs MHpopmanmeit kommbtotepsl B cetu (TCP, TCP/IP,
UDP). I'no6anbhbie cetn pasnuunoro macimrada (WAN —WideAreaNet, MS Network u Internet).
Bo3moxxnoctu cetn WHTepHer. DnektpoHHas mourta. JlocTtynm kK WHGOPMAIMOHHBIM pPecypcam.
Cucrema TenekoHpepeHIuil. Anpecanus u MpoToKoJsl B IHTEpHET;

- 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 HCIIOJIB30BaHUsI NpOrpaMM oOOIIero Ha3zHaueHWs (KpaTkuii 0030p) Ha MpuMepax
TtekcToBoro peaakropa WORD, penakropoB MareMaTHYeCKMX W XUMHUYECKHX (OpMyIL.
Ocob6ennoctu tekcroBoro peaakropa WORD. BBon u pemaktupoBanue texcra. KommupoBanue u
nepemeIeHe 00beKTOB, padora ¢ Tabiaumamu. Beidop Buaa, pasmepa mpudra, popmatupoBanue
cuMBOJIOB ¥ abO3areB. Kommposanme ¢(opmara. OCOOCHHOCTH CO3JaHHS CCHUIOK, OTJIABJICHHIA.
Co3naHue JOKYMEHTOB pa3iM4yHbIX (OpM (CTaHAAPTHBIX M HECTAHAAPTHBIX). lcnombs3oBaHue
penakropa MaTeMaTU4eCKUX (OpMys B TEKCTOBBIX JOKyMEHTax. PemakTop xuMmueckux (opmyd,
Ha3zHaueHue u oco0eHHOoCTH padoThl. KonupoBanue Xxumuueckux (popMyJs1 B TEKCTOBBIE JOKYMEHTBHI;

- cucrema ympasineHus 6azamu naHHeix ACCESS: cosznmanme monb3oBarensckux CYB/J,
dopmupoBaHue 3arpocoB, oT4eToB U (opM. MHPopmannonnsle cuctemMbl. CUCTEMBI yNpaBIEHUS
O6aHkaMu U 6a3aMu JaHHBIX. PensimonHas Moaens nanHbIX. CTPYKTypa 3allucH, METOIbI JOCTYyIa K
uHpopmanuu. OOmeH panHbiMH c gapyrumu  npuioxenusmMu  WINDOWS:  texcToBbIMU
peaaKTOpaMu | DJICKTPOHHBIMU TaOymmamu. PensmronHas 6aza gmanabix ACCESS. I'maBHOE OKHO,
MEHIO KOMaHJ, NaHenb WHCTpyMeHTOB. Co3maHWe M OTKphITHE O0a3bl JaHHBIX. BBog u
pEelaKTUPOBAaHHUE IaHHBIX B PEXHME TaOIUIBI U peKUME KOHCTpykTopa. dopMupoBaHue 3anpocoB.
3ampocsl MPOCTblE M MHOrOTaOJIM4HBIE, 3ampochkl ¢ yciaoBusaMu. Co3gaHue OT4ETOB U (hopMm.
Texnonorus peanusanuu npocreimux 3aga4d cpeacrtsamu CYBJ] ACCESS;

- pellleHuEe BBIYUCIUTENBHBIX 3adad ¢ wucnoib3oBanuemM EXCEL: o6paborka Tabmuil,
NOCTpOeHHE TpauKOB 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
ucnons3oBanueM cranfapTHeix Qynkmmii EXCEL wu wmacrepa ¢yskuuit. Iloctpoenue
MOBEPXHOCTEH C HCHOJb30BAHHMEM MacTepa Auarpamm. Paborta ¢ tabnunamu. dopmatupoBaHue,
oopmuenue Tabnui. YucinoBele U moib3oBareiabckue popmatsl. CBoanble Tabmuubl. [loctpoenue
nuarpaMM. Pa3paboTka u peanusanus IpoCTeHIINX alrOPUTMOB C UCIIOJIB30BAHUEM BO3MOXKHOCTEH
EXCEL (maxoxmeHwe MaKCUMaJIbHOTO (MHHHMAJIbHOTO) JJIEMEHTa BEKTOpa W MaTpHIIH,
HAXOKICHUE CYMMBI DJIEMEHTOB BEKTOPA U MATPHIIbI, BEIYUCIICHUE MATPUIHBIX BBIPAKEHUH ).

3.3. ANITOpUTMBI ¥ OCHOBBI IIPOTPAMMHUPOBAHHS

- aITOPUTMBI, TUTIBI anropuTMOB. [loHaTHE anropuTMma u ero cBoictBa. CriocoObl 3amucu
QIrOpUTMOB. MOyIbHBIN NPUHLIMII TIOCTPOECHHUS AITOPUTMOB U IIPOTPAMM;

- XapaKTEePUCTHKHU S3BIKOB MporpaMMupoBaHusi. OCHOBHbBIE CTPYKTYpbl W HPUHIUIIBI
CTPYKTYPHOTO HpOrpaMMUpoBaHus wiatocTpaius. CTpyKTypHOE NpOrpaMMHUpPOBaHHUE, €ro
ocobenHocTH. TexHonorus 0ObEeKTHO-OPUEHTUPOBAHHOTO MTPOrPAaMMHPOBAHUS; CBOMCTBA SI3BIKOB!
HaclieI0BaHUEe, MHKANICYJISIIUSA, TOTUMOp(u3M. [TOHATHS S3BIKOB: KIacChl U 0OBEKThL. DBOMIONHUS U
KIaccuuKamuss  A3BIKOB  IporpaMmupoBaHusi.  [IOHATHS — TpaHCHANWW,  KOMITHIISIHH,
MHTEPIPETALNH, UX pa3inyus. bazoBele alropuTMU4ecKkre KOHCTPYKIMH (CII€JOBaHUE, BETBICHHE,
IIOBTOPEHHE), MpUMEPbl UX peanu3aluu. OCHOBHbIE KOHCTPYKLHHU SI3BIKOB NPOIPaMMHPOBAHUS.
S3bIKM TPOrpaMMMPOBAHUS BBICOKOI'O YPOBHS;

- BBIYUCIIHTEIBHBIC AJITOPUTMBI M TporpamMMmHble peanuszauud Ha VBA nns obpabotku
uHpopmauuu Ilponecc pemenus 3anad Ha KommbioTepax. IIporpammupoBanue Ha s3bike VBA!
OCHOBHBIE OIEPATOPHI sI3bIKA, Mpoueaypbl U ¢yHKuuu. 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, 3alllUTa OT BHECEHHs W3MEHEHUH HEyNOJHOMOUYEHHBIMH JIMI[AMH,
COXpaHEHME TalHbl NEPENUCKH B AJIEKTPOHHON ceTH. MeToabl pealu3aluy 3aluThl HHPOPMALUU:
OporpaMMHBIE, —amllapaTHble, OpraHMW3alMOHHBIE. lMcTopus BO3HUKHOBEHUS BUPYCOB U
anTuBHUpycoB. CrocoObl 3apakeHHs, 3alUThl U O0pbOBl ¢ BuUpycamu. OcoOeHHOCTH PabOTHI
QITOPUTMOB BHPYCOB: PE3UIACHTHOCTH, MOJUMOPPUIHOCTh M camomudpoBanne. KoMmbioTepHbie
BUpYCHI, UX crenuduka u antuBupycHeie nporpammbl (Kacmepckuii, Dr. Web, Avast, AVG).
Crnioco6s1 muppoBanus U nepeaadn HHGopMauu Ha JaabHue paccTOsHMsI. OTKPBITHIN U 3aKPBITHINA
kitoun mudposanus. JledparmeHTamnus aucka.

4. O0beM yueOHOH TUCHHUIINHBI:

O0beM
Buasbl yueOHoii padboThl B 3aueTHBIX B akanewm.
CAUHUIIAX yacax
O0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IVIaHy 4,0 144
AyIUTOPHBIE 3aHSITHS: 0,39 14
Jlexum (JIek) 0,27 10
JlaGopatopusie padotsl (JI1ab) - -
[TpaxTrueckue 3ansatus (113) 0,11 4
CamocTrositeabHas padora (CP): 3,5 126
Bua koHTpoOJIA: 3auer 0,11 4
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AHHOTAIUs padoueil MPoOrpaMMbl IHCHHIIHHBI
«®usnka» (b1.5.18)

1. Heap AUCHUIUIMHBI: TPHOOPETEHUE CTYIEHTAMH 3HAHWH 1O OCHOBHEIM pasjeiam
(GU3HUKY U YMEHHIO IPUMEHSTh UX B JPYTHX €CTECTBEHHOHAYYHBIX TUCIUTUTHHAX.

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

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBHIO U TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
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.

- (uU3MYECKHUE OCHOBBHI MEXAaHWKH, (U3UKH KOJNeOAHW W BOJH, D3JIEKTPUYECTBA U
MarHeTU3Ma, AICKTPOMHAMUKHY, CTATUCTHYECKON PU3UKH U TCPMOJIMHAMUKH, KBAHTOBOH (DU3UKH;

- 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 PEIICHUS 3a1a4 M0 OMUCAHHIO (PUINICCKUX SIBIICHUMH;

- METO/BI 00pPaOOTKH Pe3ynbTaTOB (PU3UUECKOTO IKCTICPUMEHTA.

Ymemy:

- TPUMEHATh TEOPETUYCCKHE 3HAHUS W IKCIICPUMCHTAIBHBIC METOJIBI UCCIICIOBAHHS TIPU
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 TPUHIIUTIOB (PU3UKH;

- ONpenensaTh XapakTep (U3MYECKHX MPOIECCOB IO KOMIUICKCY AKCIEPHUMEHTaIbHOU
UH(POPMALIH TIPU IOMOIIH TpadUKOB, TAOIHII U YPaBHEHUH;

- TIPEICTaBIATh 00pabOTaHHYIO IKCIEPHUMEHTAIBHYIO U TEOPETHYCCKYI0 WH(OPMALUIO B
YCTHOW W NMUCHBMEHHOW (opMe, B TOM YHCIIC C HCIOIH30BAHUEM 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 conep:kaHue THCHHUIIMHBI:

CEMECTP 2

BBenenne

[Ipeamer duzukn. Metoasl GU3HMYECKOTO WCCICAOBAHUS: ONBIT, TUIIOTE3a, SKCIICPUMEHT,
TEOpHS.

dusnyeckne 0OCHOBLI MEXaHUKH

[Ipenmer kuHematuku. Ilepememenune, ckopocTh, yckopeHue. Kunematuueckue
XapaKTepI/ICTI/IKI/I BpaH_[aTeJII:HOI‘O JOBUXKCHUS. 3aKOHLI HBIOTOHa. BaKOH BCGMI/IpHOFO TATOTCHHUA.
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JIBr>KeHME Tella IEPEMEHHOM MacChl. 3aKOH BCEMHUPHOIO TArOTEHUs. [[BHKEHME Tella IEpEMEHHOM
Macchl. YpaBHeHus Memepckoro. @opmyia [{noakoBckoro. Yupyrui 1 HEYyNpyrui yaapsl Mapos.
MoMeHT uHepLUMM MaTepUaJbHOW TOYKM U TBepAoro Ttena. KuHeMaTmka TrapMOHHYECKHX
kosiebanuil. Jluddepennuansuoe ypaBHeHHE rapMOHHUYECKUX KoseOanuii. [TonsaTre o 3aryxaronmx
Y BBIHYKICHHBIX KoJeOaHMsIX. BoaHOBOE ABIKEHNE. BOIHBI IPOIOIBHBIC U TTOTIEPEYHBIE.

OCHOBBI MOJICKYJISIDHOH (PU3HKH

DJeMEHTBl TEPMOJMHAMHUKN W (u3udeckol KuHETHKU. MneanpHbIM ra3. Pacmpenenenue
bonsiiMana um ero oOmedusnueckuii cmbici. PeanbHbiii ra3z. YpaBHenuwe Ban-nep-Baanbca.
Tepmonunamuueckuit Metonx B ¢usuke. PaBHOBecHbIe cocTosHMA. Hawama TepMoauHaMUKH.
[{uknbl. DHTpoONUS M ee CTaTHCTUYEeCKoe TolKoBaHue. SIBnenue mepeHoca. uddysus. 3akon
®uxka. TermonpoBoaHOCTh. 3akoH Pyphe. BHyTpenHee Tpenue (Bs3kocThb). 3akoH HproTOHA.

DJIEKTPOCTATHKA U MOCTOSIHHBIN JIEKTPUYECKUH TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumons.  udnexktpuku B
ANEKTPOCTATUYECKOM II0JIE.

CEMECTP 3

JIEKTPOMATHEeTH3M

3akon  Awmmnepa. 3akoH  buo-CaBapa-Jlammaca. Cuia  JlopeHua.  MarHeTwku.
OneKTpoMarHuTHas MHAYKIMs. Y paBHeHHe MakcBeia.

Onruka

Wntepdepentus Bonn. Audpakius Boas. [Honspuzauus BonH. TeroBoe uznyueHue. 3akoH
Kupxroga. I'nnoresa [Tnanka. KBanroBoe o0bsicHeHue TemuoBoro usinydenus. ekt Komnrona.
Snepnas monens atoma. [octynarst bopa. Atom Bogopoaa o bopy.

DJIeMEeHTBI KBAHTOBOM (pU3NKH

I'unoresza ne bpoitnsa. BonHoBoe ypaBuenue llpeaunrepa st cTaimoOHaApHBIX COCTOSTHUM.
Onpiter  [tepua-I'epnaxa. MuoroanekTpoHHblii atrom. Dddext 3eemana. [lpunmun Ilaymu.
KBanToBBIE cTaTMcTHUecKHe pacnpenencHuss bose-Ovnmreiina n ®depmu-/lupaka. DOHOHBI.
3akonsbl JleGas u OifHmTelHa. XapaKTepUCTUKH sJpa: 3apsij, Macca, SHEpIrUs CBA3M HYKJIOHOB.
Anepuele peakuuu. DyHIaMEHTaNbHBIE B3aUMOAECWUCTBHUA U OCHOBHBIE KJIACCBHI 3JIEMEHTApPHBIX
YaCTHIL.

4. O6beM y4eOHOI TUCIUITUHBI:

O06Bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eIMHUIIAX Jacax
OO0mas Tpy10eMKOCTh JMCUUILUIMHBI M0 Y4eOHOMY IJIAHY 12,0 432
AyIUTOpPHbIE 3aHATHS 1,39 50
Jlextuu (JIek) 0,5 18
Jlabopartopusie paboTs (JIab) 0,39 14
[Tpaktuaeckue 3ansatus (I13) 0,5 18
CamocrositenbHas padora (CP): 10,11 364
Buja xoHTpoOJISi: IK3aMeH 0,5 18
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«O6masi u Heopranuveckasi xumus» (b1.5.19)

1. Henp AUCHMIUVIMHBI: TPHOOpETEHHUE 3HAHMNM ¥ KOMIETCHIHHA, (OpMUPOBaAHUE
COBPEMEHHBIX MPE/ICTaBICHUI B 00J1aCTH TEOPETUUECKUX OCHOB XUMHUH U XUMUH 3JIEMEHTOB.

2.B pesyabTaTe u3yueHusi AMCUMIIJIMHBI CTYICHT J10JI/KEH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCHHUTUIAH B podeccuonanbroi aesreapaoctu (OITK-1);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHHMH BELIECTBA, IPUPOJIE XUMUUYECKON CBSI3H B
pa3IMYHBIX KJlaccaX XMMUYECKUX COCAMHEHUH ISl TOHMMAaHMs CBOMCTB MaTEpHaIOB U MEXaHU3Ma
XHUMHYECKHUX MPOIECCOB, POTEKAIOIINX B OKpyskatoriem mupe (OITK-3).

3uams:

- 3JIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYJI;

- OCHOBBI TEOPHHM XUMUYECKON CBSI3M B COCAMHEHUSAX Pa3HBIX THUIIOB, CTPOCHHE BEIIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUH;

- OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHUS XMUMHUYECKHUX MPOLECCOB U XapAKTEPUCTHKU
PaBHOBECHOT'O COCTOSIHUS;

- METO/IbI ONUCAHUSI XUMUUYECKIX PABHOBECUM B paCTBOPaX 3JIEKTPOJIUTOB;

- CTPOEHUE U CBOMCTBA KOOPIUHALIMOHHBIX COEUHEHUN;

- XUMHUYECKHE CBOMCTBA 3JEMEHTOB PA3IUYHBIX TPYII MEPUOAUYECKON CUCTEMBI U HUX
BAKHENIIUX COCAUHEHUM.

Ymemy:

- BBIIOJHATH OCHOBHBIE XUMHWYECKHE OIEpPAlMH, ONPENEITh TEPMOAHMHAMHYECKUE
XapaKTEPUCTUKHA XUMUYECKUX PEAKLIUN U PAaBHOBECHBIE KOHIIEHTPAI[UU BEUIECTB;

- UCIIOJIb30BaTh OCHOBHBIE XUMUYECKHUE 3aKOHBI, TEPMOIMHAMUYECKUE CIIPABOYHBIC TAHHBIE
IUTsL pelieHus mpodeccuoHalbHbIX 33124,

- MPOTHO3UPOBATH BIMSHUE PA3IUYHBIX (DaKTOPOB HA PABHOBECHE B XUMHUUYECKUX PEAKIIUAX.

Bnaoemy:

- TEOPETUYECKUMH METOJIaMU OIHCAHUSI CBOMCTB IPOCTBIX U CJIOXKHBIX BELIECTB HA OCHOBE
AJNIEKTPOHHOI'O CTPOEHUs HMX aTOMOB M IIOJOKEHHsS B INEPHOJUYECKOM CHCTEME XMMHYECKUX
AJIEMEHTOB;

- SKCIEPUMEHTAIbHBIMU METOJIaMU ONPEEIIEHNS HEKOTOPHIX (PU3NKO-XUMUYECKUX CBONCTB
HEOPraHWYECKUX COECTMHEHUM.

3. KpaTkoe cogepskaHue TUCHUILINHBI:

CrpoeHue aTOMOB U NEPUOIUYECKHUI 3aKOH.

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

CoBpemenHas (GopMyJIHpOBKa MEPUOIMYECKOTO 3akoHa. Ilepmonmmueckas cucrema u ee
CBA3b CO CTPOCHHEM aTOMOB. 3alOJHEHUE OJJIEKTPOHHBIX CJIOE€B M 00O0JOYEK aTOMOB B
nepuonuueckor cucreme sneMmeHtoB .M. MenneneeBa. Crenenu okucieHus. Baxneitmme
OKHCIIUTEIN W BOCCTAHOBUTENIH. BakHeilline cxXxeMbl NMPEBpAIleHHs] BELIECTB B OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSIX.

XuUMHUYECKasi CBA3b U CTPOCHUE MOJIEKYJI.

KoBasieHTHast CBsI3b, OCHOBHBIE TIOJIOKEHUSI METO/1a BAJICHTHBIX CBs3€il. PaccMoTpeHnue cxem
MEPEeKPhIBAHUS aTOMHBIX OpOuTaneil mnpu o0pa3oBaHWUU CBsi3eii B Molekynax. (OCHOBHBIC

62



HOJIOXKEeHUsT MeTojia MoJeKyJisipHbIx opoutaneir (MO JIKAO). Obuiie cBeieHHsI 0O KOMIUIEKCHBIX
COCIMHEHUAX, HUX CTpOEHHE. MEXMOJIEKyJsIpHAas M BHYTPUMOJEKYJIpHas BOJOPOAHASl CBS3b.
HonHast cBA3b Kak TMpeNeNbHBI cioy4yail KoBaJeHTHOW cBsi3u. OOmmMe MpencTaBIeHUs O
MEXMOJIEKYJIIPHOM ~ B3aUMOJACUCTBUU:  OPHUECHTALMOHHOE, HWHIYKIMUOHHOE, JIUCIEPCUOHHOE
B3aUMOJICHCTBUS.

DHepreTuka peakuil 1 XMMHUYECKOe paBHOBECHE.

[loHATHE O XMMHMYECKOW TEpMOJIMHAMMKE, TEPMOJMHAMMUYECKHE (YHKLIUU COCTOSHUS
(xapakrepuctiuueckue GyHKIMHM). XUMHUUECKOe paBHOBecHe. VICTUHHOE U KaxKylleecs paBHOBECHS.
KoHcTaHTa XMMHUYECKOTO paBHOBECHUS. DIEKTPOXUMHUYECKUE MPOLIECCHI, TOHATHE 00 JIEKTPOIAHBIX
NOTEHLUANaX. DIEKTPOABIKYLIAs CHJIa OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN U KpUTEpUI
CaMOIIPOM3BOJIBHOTO MPOTEKaHUS MPOLIECCOB.

PaBHOBecus B pacTBOpax

[Ipomeccbl,  compoBOXAamoImue  0Opa3oBaHME  JKUAKUX  HCTUHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB M DJIEKTPOJUTOB. ACCOIMHPOBAHHBIE U HEACCOLMUPOBAHHBIE AIIEKTPOJIUTHI.
Crenenr aucconmanuu. KoHcranTa jaucconuanuyd. PaBHOBecHE B CHCTEME, COCTOSIIEH U3
HACBIIIEHHOTO PacTBOPa MaJOPAaCTBOPUMOIO DJJIEKTPOJMTAa W €ro KpHUCTauloB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COEAMHEHHU. PaBHOBecue aucconuanuy BOJBI, HOHHOE NPOU3BEICHHE
BOJIbI M €r0 3aBUCUMOCTB OT TeMrneparypsl. lkana pH. ['uaponus conen.

CKOpoOCTb peakiuil U KaTaaus.

[lonsitue o xumuyeckod kuHeTuke. ONHOCTAIUNHBIE M CJIOXKHBIE pPEaKUUU. 3aKOH
neiictByromux Macc. KoHcraHTa cKOpocTH peakiuu. MOJIEKyJIspHOCTh U HOPSAJOK PEAKIMH.
3aBUCHUMOCTh CKOPOCTH PpEaKIMM OT TEeMIepaTyphl, SHTAJbIMUS AaKTUBALUU. ['OMOTeHHBIH U
reTEPOreHHBIN KaTaau3.

Xumus S- ¥ P- 3JI€MEHTOB

Bopopoa-nepBblii  3IeMEHT NEpUOJUYECKON CHUCTEMBI, €ro IBOWCTBEHHOE IOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoanveckoil cucTembl. 3aKOHOMEPHOCTH B W3MEHEHHHU
AIIEKTPOHHBIX ~KOH(UTYpaluii, BETUYUH pPAJUYCOB, JJIEKTPOOTPUIATEIBHOCTH W HSHEPrUU
MOHU3AIlUM aTOMOB. THUITMYHBIE CTETICHW OKHCICHHA. XHUMHUYECKHE CBOHCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOEHHMM M CBOMCTBaX OCHOBHBIX THUIIOB coenuHeHui. IlpuponHbie
COEJIMHEHUS, MTOJTyYeHHE U IPUMEHEHHE.

Xwumust d- u f- amemeHToB

OnemenTsl 3-12 rpynm nepuoIUMYEcKOl CUCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHUH
9JIEKTPOHHBIX KOH(UTYypaluii, BEIMYUH PaJnlycoB, SHEPIMH HMOHU3ALUH, XapaKTEpHBIX CTEHeHen
OKHCIICHHs, KOOPIMHALIMOHHBIX 4YHcen aToMoB. I[lpupoaHble coenuHEHHs, TMOJNy4YEeHUE U
COIOCTaBJICHUE (DU3UYECKHX M XMMHUYECKHX CBOMCTB MPOCTHIX BemiecTB. CTpOEHHE W CBOMCTBA
OCHOBHBIX THIIOB coequHeHui. OcoOeHHOCTH f- 2IeMEHTOB.
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4. O0beM yueOHOH TUCHHUIIINHBI:

O6Bem
Buabl yueOHoit padoThI B 3auerHbIx B akanem.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IIaHy 7,0 252
AYyIUTOPHBbIE 3aHATHUS: 0,66 24
Jlexmum (JIek) 0,22 8
JlaGopatopusie padotsl (JI1ab) 0,22 8
[Tpaktugeckue 3ansatus (I13) 0,22 8
CamocrosiTebHas padora (CP): 6,09 219
Bua KOHTpoOJISA: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«Oprannyeckas xumus» (51.5.20)

1. Heab TUCHUIUIMHBI: TPUOOPETCHHE CTYISCHTAMH 3HAHUW O CTPOCHHH OPTaHHMYECKHX
COEIMHEHUI, OCHOBHBIX XUMHUYECKUX CBOMCTBAX Pa3IMUHbIX KIACCOB OPraHMYECKUX COCIMHEHUN U
METO/aX WX MOJYyYEHHUsI, KaK IPOMBIIUICHHBIX, TaK U JJA0OPaTOPHBIX.

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

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

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

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

- TOTOBHOCTHIO WCTOJB30BaTh 3HAHHWS O COBPEMEHHOW (IM3MUECKON KapTUHE MHUpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUHM  BEIIECTBA Il  [MOHUMAaHUS
OKpyKaromiero mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HUCITI0JIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMUUECKON CBS3H B
Pa3JIMYHBIX KJIAcCaX XMMUYECKUX COCAUHEHUH ISl IOHUMAHMS CBOKMCTB MaTE€pUAIOB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKAONUX B OKpyskatoiieM mupe (OITK-3).

3uams:

- TEOPETHYECKUE OCHOBBI CTPOCHHUSI M CBOWCTB pa3IMYHBIX KIJIACCOB OPraHUYECKUX
COCIMHECHU;

- CIOCOOBI TONYYEHUS M XHUMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHUYECKUX
COCIMHEHM;

- OCHOBHBIE MEXaHU3MbI TPOTEKAHUSI OPTAHUYECKUX PEAKIIUN.

Ymemy:

- NIPUMEHATHh TEOPETUYECKHE 3HAHUS I CHHTE3a OPraHMYECKUX COCAMHEHUHN pa3IMYHBIX
KJIaCCOB;

- AaHAJIU3UPOBATH U MPEJCKA3BIBATh PEAKLIIMOHHBIE CBOMCTBA OPraHUYECKUX COECITMHEHUN;

- COCTaBIIATh CXEMbI CUHTE3a OPraHUYECKUX COCAMHEHUH, 3aJaHHOTO CTPOCHHUS.

Bnaoemy:

- OCHOBaMH HOMEHKJIATYypbl U KJIacCU(PUKAIIMN OPraHUYECKUX COEIMHEHUN;

- OCHOBHBIMHU TE€OPETUUYECKUMHU TMPEJICTABICHUSIMHU B OPTaHUYECKON XUMHUH;

- HaBbIKaMH 000CHOBAHHS PAIMOHAIBHBIX CIIOCOOOB MOTyUEHHSI OPTaHUIECKIX BEIIECTB.

3. KpaTkoe conep:xkaHue TUCHHUILIMHBI

Homenknarypa opraHudeckux coeauHeHud. Teopusi XHUMHYECKOrO CTPOCHHUS U
HacbllleHHble  yrieBopoponsl (YB). Ilpupona koBaseHTHOH cBsizu. @opmynsl  Jlbtouca.
QopmanbHbIil  3apan. O¢dekTsl 3amectutTeneid. [IpomexxyTouHble COEOUHEHHS W YaCTHIIbI
OpPraHMYECKUX peaKIMsaX. OHepreTuueckass JauarpaMma peakuud. MeXaHu3M  peakiuu.
Crepeousomepusi, ee BUIbl U 0003HAUCHUS.

Anmudartndeckne coenuHeHWs. HachblmleHHbIEe W HEHACHIICHHBIE YB.  AJkaHbl,
LUKJIOAJKAHbl, aJKEHbl, aJKWHbI, IOJUEHbl (IueHBl). B Kaxaom Kiacce paccMaTpuBaroTCs
CIIEIyIOIIME pa3JeNbl: U30MEpUs, HOMEHKIATYypa, (pU3nueckrue U XUMUYECKHE CBOMCTBA, CIIOCOOBI
noy4deHusl. MexaHu3Mbl peakiui. DJHepreTuuecKas 1uarpaMma peakiuu.

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

3aMeIeHUsI.
4. O0beM yueOHOH TUCIHIJIMHBI:
O0Bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eAMHUIIAX yacax
OO0mas TPy10€eMKOCTb THCIUITHHBI 10 Y4eOHOMY TJIAHY 5,0 180
AyIUTOpPHbIE 3aHATHS 0,66 24
Jlextuu (JIek) 0,33 12
Jlaboparopusie padoTs (JIad) - -
[Tpaxtuueckue 3ansatus (113) 0,33 12
CamocrositesnsHas padora (CP): 4,09 147
Buja xoHTpoOJISi: IK3aMeH 0,25 9
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4.4.2 JucuMnJIMHbI BApDMATHBHOM YacTH (00513aTe/IbHbIE TUCIHIJIHHbI)

AHHOTauus padoyeil NPpOorpaMmMbl JUCUUILIIHHBI
«CoumnanabHo-noaurudeckas ucropus» (b1.B.0O/1.1)
1. Heap IMCHMIVIMHBI — TIPUOOpETEHHWE CTYISHTaMH HAyYHBIX 3HAaHUH B 00JacTh
COLIMAJIbHO-TIOJIMTUYECKON KU3HU o01iecTBa yepes aHanu3 ucropuu Poccun XX-XXI BB.
2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4AKOLIUIICA N0 MporpaMmMe dakajaBpuara
HOJIKEeH:

Obradams CleqyONIUMA KOMIETSHITHSIMHE:

- CIIOCOOHOCTHIO AHAM3UPOBATh OCHOBHBIC ATallbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IeCTBa A1 OpMHUPOBaHUs TpakaaHckoi mosuimn (OK-2).

3namo:
- OCHOBHBIE (h)aKThI U COOBITHUS COIMANTbHO-TIONMHTHYECKOU nctopuu Poccun XX-XXI BB.;

- CYIIHOCTb, XapakTep M OCOOEHHOCTH OCHOBHBIX JTaIllOB COIHAIbHO-TIOJUTUYECKON
ucropun Poccun HOBEHIIEr0 BpEMEHHY;

- 001111e 3aKOHOMEPHOCTH COLMAJIBHO-ITOJIUTHYECKOTO TIPOLIECCa;
- MECTO M POJIb Pa3IMYHBIX COLMAIBHBIX TPYI B 00IIECTBE;

- BJIUSIHHUC FOCY[[apCTBa 1 OTACIIBbHBIX 06HIGCTB€HHO'HOJ'H/ITI/ILICCKI/IX CHJI Ha HCTOpI/I‘-IGCKHfI
poriecc.

Ymems:

- aHaATU3UpPOBaTh M MOHWMATh MHPOBO33PEHYECKHE, COIMAIBHO W JIMYHOCTHO 3HAYUMBIC
poOJIEMBI HCTOPHUYECKOTO MPOIIecca;

- BECTU JAUCKYCCUIO, apryMEHTHPOBAaHO OTCTAaWBAaThb CBOK IIO3ULHUIO II0 AKTYaJIbHBIM
COLIMAJIbHO-TIOTUTUYECKUM COOBITHSIM COBpeMEHHOU ucropuu Poccum;

- OPUCHTHUPOBATHECA B CUCTEMEC COBPEMEHHBIX COIMUAIBHO-TIOJIMTHYCCKUX TCXHOJ’IOFHﬁ;

- YMETh ONpeAeNATh CHeIU(PUKY U MECTO OTICNIbHBIX COOBITUH U SIBIEHUH B COIMAILHO-
nosmtrdeckon ucropun Pocenn XX-XXI BB.

Braoemy:
- KaTeropuaIbHO-IOHATUWHBIM alapaToM U3y4aeMOoi TUCIIUTUIHHEI;
- METOJAaMH COLIHAJILHO-TIOJIUTHYECKOTO aHAIN3a OOIIECTBEHHON KU3HU,

- HaBBIKAMH TTOJIMTHYCCKOM KYJbTYPbI IJIsd BI:IpaGOTKI/I CHUCTCMHOTI'0, ICJIOCTHOI'O B3IJIA4a Ha
COLNAJIBHO-TIOJIUTUYCCKUC COOBITHSL.

3. Kparkoe coaepxxanue 1M CHUITAHbBI
Moayas 1. I'ocyoapcmeo u nonumuueckas eénracms 6 ucmopuu Poccuu (XX-XXI 68).

[IpenmeT conmanbHO-TTOIUTUYECKOM HcTopur Poccuu.
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MecTo COLMANBHO-TIOJINTUYECKON HMCTOPUU B CHCTEME HCTOPUYECKOro 3HaHMA. Monenu
NIOHMMAHHS U UHTEPIIPETALNH COLMAIBHO-TIOIMTUYECKOTO nporecca. [IoHaTniiHO-KaTeropuaibHbIi
amnmapar, METOAbl, (YHKUMH COIHATbHO-TIOIUTUYECKOH HCTOpUH. TpagulMyu MOTUTHYECKOTO
aHamM3a HCTOPMYECKOrO TIpolecca B OTEYECTBEHHOW Hayke. XapakTep H  OCOOCHHOCTH
MOJINTHYECKOU KyJIbTypbl Poccun.

INocynapctBo B uctropuu Poccun (XX-XXI BB.).

[lonatue rocymapctBa W ero ¢yHkiuu. DOpMBI TpPaBICHUS M TOCYAAPCTBEHHO-
TEPPUTOPUANBHOTO  yCTpoicTBa.  V3MeHeHuss QopM  TpaBieHHS ©  TOCYJapCTBEHHO-
TeppUTOpUANBHOTO ycTpoiicTBa B uctopun Poccum XX-XXI BB. IIpoGnemsr dopmupoBanust u
pa3BUTHS MapiiaMEeHTapu3Ma, IMPaBOBOTO TOCYAApCTBA U TPakJAaHCKOTO obmiecTBa B Poccnn B XX-
XXI BB.

Opomronus noauTuueckoro pexxuma Pocenn B XX-XXI BB.

[loHsiTHE W TUIBI MOJUTHYECKUX PEXKHUMOB. TOTamuTapusM, aBTOPUTAPU3M, AEMOKpATHSI.
CoBpeMeHHbIE TEOPUH JEMOKPATHH.

[lonmutnueckuit  pexxum napckot Poccun. Ilomutmueckue pexumpl  CoBETCKOTrO
rocyaapctsa. [lonutyeckuii pexxuM coBpeMeHHon Poccun.

Mopyas 2. OcHogubie coyuanbHo-noaumudeckue npoyeccol 6 ucmopuu Poccuu XX-XXI ss.
U ux cyovekmeol.

2.1. neonoruu u naptuu B counanbHo-noautuaeckoi ucropuu Poccun XX-XXI BB.

Hctopusi craHoBieHus: mapTuil U napTuiHOM cucteMbl B Poccum. IlaptuitHas cuctema
coBpeMeHHoOM Poccun.

XapakTepUCTUKNA OCHOBHBIX HJICOJOTMYECKUX TEUEHUH COBPEMEHHOCTH M MX OTPAKECHHUE B
ucropuun Poccun XX-XXI BB .

2.2. PeBomtonnu u peopmbl B HOBelei ucropun Poccun.

PeBomroninst 1 peopMbl: TOHSATHE U CYIIHOCTh. PeBOOMH B POCCUNUCKONW MCTOPUU U HX
nociencteus. Pedopmbr XX  Beka. [IpoGmembsl MonmepHM3anuMu  coBpeMeHHOW Poccum.
PedopmupoBanue COBpeMEHHOTO POCCUHCKOTO OOIIECTBA: TPOOIEMBI U IEPCIIEKTHBBI.

2.3. XapaKTepHCcTUKa COLUAIbHO-KJIACCOBOW CTPYKTYPBI pOCCUICKOTO 00IIeCTBA.

[TonsiTHe COLMATBHO-KIACCOBOM CTPYKTYPBI: COCJOBHS, KIJIACChl, COIMAIbHBIC TPYIIIHI.
Tpanchopmanus COUaIbLHO-KIACCOBOM CTPYKTYphI OOIIECTBA HAa PA3IUYHBIX AdTarax HCTOPHUH
Poccun.

Moayas 3. Hayuonanvnvie omnowenus 6 Poccuu XX-XXI 66. Buewnsas noanumuxa Poccuu 6
Hogeuwel UCmopuu.

3.1. HarmmoHannHEBIE OTHOIIIEHNS U HallnoHaibHas moautuka Poccun XX-XXI BB.

Ocobennoctu  opmupoBanust Poccum  Kak  MHOTOHALMOHAJIBHOTO  TOCYJapCTBa;
XapaKTEpUCTHKA €€ HAIMOHAJIBHOro cocTaBa. HalMoHambHO-TOCYAApCTBEHHOE CTPOUTENIBCTBO B
Poccun: ot ummepnn k dheaeparyi. DTHONOIUTUIESCKHIE MTPOIIECCH B COBpeMeHHO# Poccun.
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3.2. Bremnsas nmoautuka Poccun (XX-XXI BB).

HammonaneHble HHTEPECH M BHELIHSAS NTONIUTUKA. BHemHsAa nonmutuka Poccun B Hawane XX
BeKa. MupoBblE BOWHBI W HM3MEHEHHUS B CHUCTEME MEXIAYHApOJHbIX OTHONIECHWW. BHemHss
nonuTuku Poccun Ha coBpeMeHHOM 3Tane. Mecto u posib Poccun B COBpeMEHHOM MUDE.

4. O0beM yueOHOH TUCHHUIIINHBI:

O6Bvem
Buapl yueOHoii padoThI B 3aueTHBIX B akanewm.
€IUHULIAX Yacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IIaHy 2,0 72
AyIUTOPHBIE 3aHSITHS 0,17 6
Jlextuu (JIek) 0,17 6
Jlaboparopusie padoTs (JIad) - -
[TpaxTrueckue 3anstus (113) - -
CamocrositensHas padora (CP): 1,72 62
Bua koHTpoJs: 3auer 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«HUcropus ¢puiaocopun» (b1.B.0O/1.2)

1. Heab nucuumIMHbI — cOPMHUPOBATD y CTYAEHTOB KOMIUIEKCHOE MPEICTABICHUE O POJIU
U MecTe QUI0copUH B CUCTEME T'YMAaHUTAPHBIX, COIIMATIBHBIX U €CTECTBEHHBIX HAYK, ITO3HAKOMHTh
UX C OCHOBaMH (HIOCOPCKOTO 3HAHHS, HEOOXOMUMBIMH Ui PEIICHUS TEOPETUYECKUX W
IPAKTUYECKUX 3ajau.

2. B pe3yabTarte n3y4eHusi JUCHUIUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajaBpuara
HOJIKEeH:

Obnadamse CleqyONIUMA KOMIIETSHITHSIMHE:

- CHOCOOHOCTBIO HCIIOJB30BaTh OCHOBBI (UIOCOPCKUX 3HAHWK M1 (popMUpoBaHUS
MUpOoBo33peHueckoit mosurun (OK-1).

3name:

- OCHOBHOE COJICp)KaHWE TJIABHBIX (QHIOCOPCKUX MIKOJ W HANPaBICHHUH, TpeACTaBUTENCH
ATHUX IIKOJI, CBA3b U pa3inuune ux GuiaocoPCcKux uaeu, cBsi3b UCTOPUKO-PUIOCODCKUX KOHIIETIITUHN C
COBPEMEHHBIMHU TIPOOJIEMaMy HHIUBUIYAIbHOW U OOIIECTBEHHOW YKH3HH.

Ymems:

- NOHUMaThb M AHAJIU3UPOBAaTh MHUPOBO33PEHUYECKHE, COLMAIbHBIE W WHIUBHIYaJIbHbIC
npo0JIeMbl COBPEMEHHOM JKHU3HU;

- 'paMOTHO BECCTH JUCKYCCHUIO, APT'YMCHTHUPOBAHO OTCTAMBATL CBOIO IMMO3UIUIO 11O 3HAYMMbIM
dunocopckuM mpodIeMaM COBPEMEHHOW JKHW3HH, OIHPAsCh HA HApaOOTAHHBIH B HCTOPUU
bunocodun matepuar;

- IPUMEHSTh MOJTyYEHHbIE PHIIOCOPCKUE 3HAHUS K PEHICHUIO IPOPECCHOHATIBHBIX 3a71ay.
Braoems:

- NPEACTABJICHUAMU O (I)I/IJ'IOCO(i)I/II/I KaK HayKE¢ U CUCTCMC LICHHOCTGI’I, €€ MCCTC B CUCTCEMC
TYMAaHUTApHOI'O 3HAHU, OCHOBaMU (1)I/IJ'IOCO(1)CKOFO MBIIIJIICHHA,

- KaTCropuajJibHbIM allrapaTomM H3y‘~IaeM0ﬁ JUCHUIIIINHBI, (bHJ'IOCO(i)CKI/IMI/I METOJaMU
aHaJgM3a Pa3IuYHBIX MPoOJieM, HaBbIKaMH (DHIIOCOPCKON KyIbTYPHI ISl BBIPAOOTKH CHCTEMHOTO,
[IEJIOCTHOTO B3MJIAJAa HA JCHCTBUTEIBHOCTh M MECTO XHMHH H XHMHUYECKOH TEXHOJOTHH B
IIEJIOCTHOW KapTUHE MHpA.

3. Kparkoe conepxxanue 1M CHUILITHHbBI
Brenenue. ®unocodus, ee MpOUCXOXKICHUE U POJIb B OOIIIECTBE.
Monyasb 1. Anmuunas u cpeonesexosas unocopus

Antnunas ¢unocodus (mocoxkpatuku, copuctsl, Cokpat, Jlemokpur, [lmaron, Apucrorens,
JJUIMHUCTHYECKU-pUMCKass  ¢uinocodusi). Ilomckm  mepBoHawan  OBITUS B TPEUYECKOM
Hatypdunocopun. Yuenue [InmatoHa o0 uuesx Kak OCHOBa OOBEKTHBHOTO Hiecanu3Ma. Teopus
ujeanbHOTO rocynapcerBa [Inarona. Yuenue Apuctoresst 0 4eThIpeX Havanax (mpuuuHax). Jloruka
Apucrotens. Yuerue 06 o0IIecTBe 1 TOCyAapCTBE.
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OcHOBHBIN (uocohckre MKOIbI JUIMHUCTUYECKON (HIocopuu (3MUKYPEU3M, CTOULU3M,
CKETITHIIU3M).

OcHoBHBIE TIPOOJIEMBI cpeHEeBEKOBOM (prtocoduu u 3moxu Bo3poxaenns. BosHUKHOBEHHE
XpUCTHAHCTBa, €ro BIHMsSHHE Ha o00mecTBO u ¢miocoputo. OCHOBHBIE JTallbl Pa3BUTHUS
CpeTHEBEKOBOM (hUIIOCOPUH: TATPUCTHKA U CXOJACTUKA.

[Matpuctuka. ®unocopuss AprycrtuHa. IIpoGnemMa COOTHOIICHHS 3HAHUS U  BEPHI
Cxonactuka. @unocopust @oMbl AKBUHCKOTO M €ro <«JloKa3zaTenbcTBa» ObiTus bora. BopnOa
HOMHHAJIN3MA U Pealn3Ma.

®dunocopus rymanusma. Harypdunocodus smoxu Bospoxnenus (Hukonait Kysanckuid,
Jbxopaano bpyHo). ConmaneHo-nonutndyeckue yueHuss (Hukkono Makuasennu, Tomac Mop,
Tommazo Kamnanenna).

Moayas 2. Qurocogusa Hosozo epemenu u snoxu Ilpocsewenus (XVIl — XVIII 6s.)

OMOUpU3M U palloHaIu3M — OCHOBHbIE HampasieHus ¢unocodpun Hosoro Bpemenu. .
b3KkOH — OCHOBOIOJIOKHUK SMIHMpu3Ma. Posib MeTogosiornu B HaydyHOM Io3HaHuu. P. Jlekapr —
OCHOBOIIOJIOKHUK panuoHanu3ma HoBoro Bpemenu. Yuenue o meroze. [dyanmusm Jlekapra — yueHue
0 JIBYX CyOCTaHIIMSAX, MEXaHUIU3M.

Jlunus smmupusma (T. ['o66¢, Jx. Jlokk, Ix. bepxmu, 1. FOm). JIunusa parmonanuszma (b.
CnuHo3a, I'. JIeiOnu).

Ounocopust  smoxu  Ilpocsemenusa. OCHOBHBIE — MpEACTABUTENH  (HPaAHIy3CKOTO
matepuanuzma XVIII Beka: XK. Jlamerpu, . duapo, K. I'ensenuii, I1. ['onp0ax. ComuanbHo-
HOJUTHYECKHE UAEH MbIcauTenel 3noxu [Ipocsenienus.

Hewmernkas knaccuyeckas ¢punocodus. M. Kant. JIokpuTH4ecKuil 1 KpUTUIECKUI TIEPUOIBI B
TBOpuecTBe KanTa. «KpuTHka 4ucToro pasyma» — yueHUE O BOZMOXKHOCTSIX YEIOBEYECKOT0 pazyMa.
«Kputnka npaktudeckoro pasyma» — yuenue Kanrta o HpaBctBeHHOcTH. Duinocodus duxre u
[Hennuura. OObEKTUBHBINA UACANN3M U AuaieKkTuka ['erens.

Moayasb 3. Ochosnvie ghunocogpckue nanpasnenus XIX-XX ss.

Pycckast punocodus XIX — XX BB. 3anaguuku u cinaBsiHopuibl. Crop o myTsSX pa3BUTHS
Poccun m ero coBpeMeHHOE HamoJHEHHE. MarepHuain3M PYCCKUX PEBOJIOIUOHHBIX JEMOKPATOB.
dunocodcekas NOKTpHHA «BceeAUHCTBa» Bil. ColOBbEBAa M PEIUTHO3HO-TIOITUYECKOE YUEHHE O
Co¢un. Yuenne o csoboae H. bepasera. Pycckuit kocmusm konma XI1X — nagana XX BekoB (H.
®enopos, Bn. ConosbeB, K. [nonkosckuii, I1. ®nopenckuii, A. Unxesckuii, B. BepHaackuii u

ap.).

OcCHOBBI MapKCHCTCKOH Qumocopun. Yuenue Mapkca 00 orayxaeHnd. CymiHOCTh
MaTCprUATINCTUICCKOTO IIOHUMAaHUs HCTOpPUM: onpeaciaromast POJb MMPOU3BOACTBCHHBIX
OTHOIIIEHWH. 3aKOH BO3PACTAHMS POJIM HAPOJHBIX MACC B UCTOpUUYECKOM mporiecce. OOIecTBEHHOE
ObITHEe W 00IIEeCTBEeHHOE co3HaHue. [loHsATHE OOIIECTBEHHO-IPKOHOMUYECKOH (Gopmanmu. basuc u
HajcTpoiika. KoHlenmus yenoBeka 1 TMYHOCTH B MapKcu3mMe. MapKCU3M U COBPEMEHHOCTb.

Wppammonanuctuyeckast ¢unocopus. A. Lllonenraysp. Yuenue o Bone. @. Humme u
dunocodus xu3an. Dx3ucteHnuanmm (M. Xaiinerrep, K. Scmepc, XK.-I1. Captp, A. Kamro).
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HOSI/ITI/IBI/ISM, HCOIIO3NTHBU3M n

IIOCTIIO3UTHUBU3M.

danbcuUKaIMOHU3M 5

anTukymyistTuBu3M [lonmnepa. Konuenius Hayunsix peBomtonuii KyHa.

FepMeHeBTI/IKa KakK MCTOHOJOTNUYCCKAasA OCHOBA T'YMaHUTAPHOI'O 3HAHU.

Opeitnusm u HeodpeiinuzM. IIpobnema cooTHOLIEHUS OMOJIOTMYECKOTO U COLUAIIBHOTO.

[ToctmonepHu3M.

4. O0bem y4eOHOH TUCHMILINHBI:

O6bem
Buasbl yueOHoii padoThl B 3aueTHBIX B akanewm.
€IMHULIAX Yacax

O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4eOHOMY IVIaHy 2,0 72
AYyIUTOPHBIE 3aHATHUS: 0,22 8

Jlexmum (JIek) 0,11 4
JlaGopatopusie padotsl (JI1ab) - -

[TpaxTrueckue 3anstus (113) 0,11 4
CamocrositesnbHas padora (CP): 1,67 60
Buja konTpoJsi: 3auer 0,11 4
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AHHOTanus padoyeil NPorpaMMbl IMCUMIIJIMHBI
«OCHOBBI 3KOHOMWKH U ynipasJienusi npoussoacreom» (b1.B.0/1.3)

1. Ieap IMCUMIVIMHBI: TIOJTYYEHHUE CHCTEMBbI 3HAaHUI 00 SKOHOMUYECKHUX 3aKOHOMEPHOCTSIX
(YHKIMOHUPOBAHUS TMPOMBIIUIEHHOTO MPOU3BOJACTBA B CHCTEME HALMOHAIBHON SKOHOMUKH,
o0ydJeHre YKOHOMHYECKOMY MBIIUICHUIO U MCIIOJIb30BAHHIO MTOMYYSHHBIX 3HAHUN B MPAKTHYECKON
JeSITeTTHHOCTH.

2. B pe3yabTarte n3y4eHusi JMCHUIUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajaBppuara
JOJIZKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI SKOHOMHYECKHX 3HAHHMHM B pa3iMuHBIX cdepax
xusHenestensaoctu (OK-3);

- CIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, ToA0MpaTh 000py10BaHuUE,
TOTOBUTH 3asBKU Ha MpHOOpeTeHne 1 peMoHT obopynoBanus (ITK-9).

3namo:

- OCHOBBI ’KOHOMHKH B PA3IMYHBIX Cepax KUIHEAEATSILHOCTH;

- HOPMATHBHBIE MPABOBBIE AKThI, PErJIAMEHTUPYIOIINE NeATEIbHOCTh MPEANPUATHUS;

- METO/bI pa3pabOTKH ONEPATUBHBIX U MPOU3BOACTBEHHBIX IIJIAHOB;

- METO/BI M CIIOCOOBI OTUIATHI TPY/A.

Ymemo:

- COCTaBJIAThH 3aBKH HA 000PYIOBaHUE;

- COCTaBJISITh OTYETHI 110 BBHIOJIHEHUIO TEXHUUECKUX 3aJJaHUI;

- COCTaBJISITh TEXHUYECKYIO JIOKYMEHTAIIHIO;

- OpraHU30BaTh pabOTy KOJUIEKTHBA B YCIOBUSX ACHCTBYIOMIETO MPOU3BOICTBA;

- TOTOBUTb HCXOJHBIE JaHHbIE Jid BbIOOpa M OOOCHOBAHMS HAYYHO-TEXHMYECKUX U
OpraHM3aI[MOHHBIX PEIIEHUI Ha OCHOBE SKOHOMHYECKOTO aHaIn3a;

- paspabarbiBaTh OMNEpAaTUBHbIE TUIaHBI pabOT MEPBUYHBIX MPOU3BOJACTBEHHBIX
MoApa3IeJICHUM.

Bnaoemy:

- MeTOJaMH M HWHCTPYMEHTaMHM IPOBEACHUS HKOHOMHMYECKOTO aHaJln3a 3aTpaT |
PE3yJIbTaTOB IEATEILHOCTH MPOU3BOACTBEHHBIX MOIPA3ACIICHAN;

- UWHCTPYMEHTAMH IUIAHUPOBAHUS W BBIOJHEHHUS MEPONPHUITHH IO TPOU3BOACTBY
POy KITUH;

- OCHOBaMH SKOHOMHMYECKUX 3HAHUI B pa3NU4HbIX chepax KU3HEACSATETbHOCTH.

3. KpaTkoe coep:kanue AMCUUIIHHBI:

Mopayas 1. BBenenne. OcHOBbI PHIHOYHOI IKOHOMUKH

1.1 Jkonomuueckue nompedonocmu, o61a2a u pecypcol. IKOHOMUYECKUE CUCMEMbL U UX
cyugnocmsp. OOILECTBEHHOE NMPOU3BOJICTBO M 3KOHOMHUYECKHE OTHOIICHUS. [Ipou3BOJCTBEHHBIE
BO3MOXXHOCTH 0OIIecTBa U 3KOHOMHUYECKHi BbIOOp. KpuBas mpoM3BOACTBEHHBIX BO3MOXKHOCTEH.
3akoH yObIBaromieil npenebHON MoJae3HOCTUM. THUITBI U MO SKOHOMHYECKUX CHCTEM. DIEMEHT
HYKOHOMHYECKOW CHCTEMBI. TpaaulnoHHAs 3KOHOMHYeckas cucrtemMa. COoOCTBEHHOCTH: (OPMBI U
MyTH UX peoOpa3oBaHMUs.

1.2 Potnounwiit mexanuzm cnpoca u npeonoxcenun. Coeepuiennas u HecoeepuieHHas
Konkypenyuu. ToBapHBIN (PBIHOYHBII) TUIT OOIECTBEHHOTO MPOoU3BoAcTBa. CyIHOCTh U YCIOBHUS
BO3HUKHOBEHUS PbIHKA. BUBI PHIHKOB U UX CTpyKTypa. DyHKIMU pbiHKa. ToBap u ero cBoicTBa.
Copoc u mpemiokeHue Ha pblHKe. [lOHATHE «IIACTUYHOCTHY. ODJIACTUYHOCTh CIpoca U
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MpeJIoKEHHs, ToueyHast U 1yroBasi. CoBepIlIeHHas U HECOBEpIICHHAs] KOHKYPEHIIUA. MOHOTOMHS.
Makcumuzanusi IpUObLUTH MOHOTIOIUCTOM. OJIUTOMOIHS.

1.3 Illonamue nayuonanvHoii IKOHOMUKU, OCHOBHbIE MAKPOIKOHOMUYECKUE NOKA3AMEU.
[ToHSATHS COBOKYIMHOTO CIpPOCa M COBOKYIHOTO TMPEANOKEHUs, (DaKTOpHI, BIHUSIOIIME HAa MX
u3MeHeHus. [lorpebienus u coepexeHnsi. IKOHOMHUSCKHIA Kpyroodopot. [Ipon3BoacTBo, 0OMeH u
pacnpenenenue. [lorpebienne, coepekeHne, THBECTHIINU TOBAPOB U yCIYT.

1.4 @unancoean cucmema u Qunancosas nonumuxa ooéugecmea. 1'ocynapCTBEHHBIN
OIOKET M rocyJapCcTBEHHBIN nonr. Hajmoru u Hajmorosas cucreMa.

MoayJb 2. JkoHOMHYeCKHE OCHOBBI YIIPaBJIeHHs MPOU3BOACTBOM

2.1 Ilpeonpuamue Kak cyOveKm pPbIHOYHO20 XO03AUCHIEA. DKOHOMHUYECKHUE 3aKOHBI U
OCOOCHHOCTHM WX  TPOSBICHHS HA  MpeanpusTuu. Ponp  crenuanucra  XUMHYECKOU
MPOMBINUICHHOCTH. [IpennpusaTie B cuCTeMe phIHOYHONM SKOHOMUKH. [Ipenmpusitie — Kak cyObeKT
U 00BEKT MPEeANPUHUMATEILCKON JEeATEILHOCTH. 3aKOHOJAaTeNlbHas 0aza MmpeAnpuHUMATEIbCKON
nesTeNlbHOCTH. HopMaTUBHO-TIpaBOBBIE aKThl, PETIAMEHTHUPYIOIIUE AEATEIbHOCTh HPEIIPUSITHS.
OpranuzalliOHHO-NIPaBOBbIE  (OPMbI NPEANPUHUMATEIBCKOM NEATEIBHOCTH W KPUTEPUHM HX
BbIOOpa. @OpMBI COOCTBEHHOCTH. BHENTHSS 1 BHYTpEHHSISI cpefia MPEeATNPUSTHSL.

2.2 MamepuanvHo-mexnuueckas 6aza npouszéoocmea. CrpipbeBas ¥  TOIUIMBHO-
JHepreTuueckass 0a3a  XUMHUYECKHMX  MPOM3BOACTB. [IpouW3BOACTBEHHAas mporpaMma H
MPOU3BOJCTBEHHAs] MOIIHOCTh HpeanpusTus. KadyecTBo M KOHKYpPEHTOCTIOCOOHOCTh MPOAYKIIHH.
DKOHOMHUYECKOe 000CHOBAaHUE BBHIOOPA CHIPhS M TOIIUBA. PecypcocOepexenue. AIbTepHATUBHBIC
MCTOYHHK CBHIpbs U d3Heprun. OpraHu3aius CKIaJCKOT0 X035 HCTBa.

2.3 Mamepuansno-mexuuueckue pecypcsl npeonpuamusn. OCHOBHBIE ITPOU3BOICTBEHHBIE
GoHABI XUMHUYECKUX TIPEANPUATHN: TTOHATHE, KiIacCupUKaius U cTpykrypa. [lonsTue u cTpykTypa
OCHOBHBIX cpeAcTB. OIleHKa OCHOBHBIX CPeICTB. MeTo bl OLIeHKH OCHOBHBIX (poHI0B. [lokazaTenu
HCIIOJIb30BaHMUsI OCHOBHBIX MMPOU3BOJICTBEHHBIX (hOHA0B. VI3HOC M aMmopTH3alusi OCHOBHBIX (DOHIOB.
Onenka  3(p(}eKTUBHOCTH  HUCHONB30BaHUS  OCHOBHBIX  TMPOHM3BOJACTBEHHBIX  (DOHIOB.
BocmpounsBoacTtBo 0CHOBHBIX cpeAcTB. OOOPOTHBIE CPeACTBA MPEANPHUSATHS: MOHSITHE, COCTaB H
cTpykrypa. Hctounuku QopmupoBanus o0OpOTHBIX cpenactB. OO0paunBaeMoCTh OOOPOTHBIX
cpencTtB. MatepuanbHble 3amackl Ha mnpennpusatu. OrnpeneneHue NOTPeOHOCTH B 0OOPOTHBIX
CpEJICTBaX.

2.4 Tpyooevie pecypcot npeonpusmus. IlepcoHan NMpeANPUATUS U €T0 CTPYKTypa. OCHOBBI
OpraHu3ali TpyJaa Ha npeanpuiarud. J(H(EeKTHBHOCTh HCIONB30BAHMS TEPCOHANA W pabovero
BpemeHH. [IpomsBoautensHOCTh TpyAa M omiuata Tpyaa. Opranuzanus 3apaOOTHOM IJIaThl Ha
npennpusitud. CoctaB M CTPYKTypa  IPOMBILIUICHHO-IIPOU3BOACTBEHHOTO  IE€pPCOHAaA.
[Tpon3BOAUTENBHOCTh TPYJA: MOHSATHE, MOKA3aTeldN W METOAbl u3MepeHus. WHauBuayanbHas U
oOlIecCTBeHHAsl ~ MPOM3BOAUTENBHOCT,  TpyAa.  Pe3epBbl M (akTOphl  TOBBIMICHUS
MIPOU3BOAUTENBHOCTU Tpyia. POPMBI, CHCTEMBI U Pa3Mep OIUIATHI TPyAa Ha MPEATPUITHH.

MoayJb 3. TeXHUK0-IKOHOMHYECKHIT aHAIU3 HHKEHEPHBIX peleHni

3.1 Hdoxoowvt u pacxoovt na npou3eo0cmeo, u peanuzayur) nPoOyKUUU NPeoOnpusmusl.
W3nepkku  MPOM3BOJCTBA  MPOIYKIMU  (CeOECTOMMOCTB), TPHOBUTL, PEHTAOCTBHOCTH W
neHooOpazoBanue. [lonsiTue 3aTpaThl Ha MPOM3BOACTBO M pealM3alfio  MNPOAYKLIUU
(cebecronmocTs). Buapl u 3naueHue kinaccudukanuu 3atpar. CTpyKTypa 3aTpaT Ha IPOU3BOICTBO
U peanuzanuio npoaykuud. OcoOeHHOCTH pacueTa 3aTpaT Ha MPOU3BOJCTBO M peajH3aluio
NPOAYKIIMH B KOMIUIEKCHBIX MPOU3BOJACTBaX. OCHOBHBIE MyTH CHUXEHHS 3aTpaT Ha MPOU3BOACTBO
nponykiun. Jloxonsl npennpusitus. [loHsTre mpuOBLTM W J0XO0Na MPEANPUATHS, METOABl HX
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pacuera. PenraGenbHOCTh, €€ BUABI W MeTOABI pacyera. [lyTH NOBBIIIEHUS NPHOBUIM H
pPEeHTa0ENPHOCTH Ha PEATIPUATHSX.

3.2 Ilenoobpazosanue u uenosaa nonumuxa. lleHa Ha TPOAYKUUIO W TPUHIUIIBI
neHooOpa3oBanus. Bunel neH. CTpyKkTypa L€HBI, cUCTeMa IieH. B3auMOCBs3M LIeH M H3JEpIKeK.
LenoBas nonutuka. PazpaboTka 11eHOBOI cTpaTeruu.

3.3 Qunancoeo-KpeoumHvie OMHOUWIEHUA RPEONPUAMUIL U CUCHEMA HATI02000/10M4CEHUS.
[TonsiTue, coctaB u CcTpyKTypa ¢puHaHcoB npeanpusaTis. CymHoCTb, QYHKIMN U 3a1a9u (PUHAHCOB
npeanpusatis. CoOCTBEHHBIE M 3aeMHBIE (PMHAHCOBBIC pecypchl. bamaHC DOXOIOB M PacxooB.
HanoroBast momutnka. IlpuHnumel Hamoroobnoxenus. Hamorm u 1uiaTexu, yCTaHOBIICHHBIC
3aKOHO/IaTeNIbCTBOM: BHUJBI, CTaBKH, OOBEKTHl HAJOTOOOJIOXKEHUS M CPOKH YIUIaThl Hajlora B
OIOIKET.

4. O0beM yueOHOH TUCHHUIIINHBI:

O06Bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eIMHUIIAX gacax
OO0mas Tpy10€eMKOCTh JMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 4,0 144
AyIUTOpPHbIE 3aHATHS 0,22 8
Jlexmuu (JIek) 0,22 8
Jlaboparopusie padoTs (JIad) - -
[Tpaxtuueckue 3ansatus (113) - -
CamocrositesnsHas padora (CP): 3,53 127
Buja xoHTpoOJISi: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«IIpaBoBenenue» (b1.B.0/1.4)

1. lleab AMCHUNINHBI:

®  OBJIAJICHHE OCHOBAaMH ITPABOBBIX 3HAHUI;

e (opmupoBaHUE MPABOBOM KyJIbTYphl AaKTUBHOT'O, 3aKOHOIIOCIIYIIIHOTO I'pak/1aHNHA.

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

Obnadoams crenyromUMA KOMIETEHIIUSIMHE:

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

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

3namo:

- OCHOBBI POCCHUHCKON MpPaBOBOW CHUCTEMBI U POCCUUCKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opraHM3anui ¥  (QYHKIUOHHUPOBAHHUA CYACOHBIX W HHBIX [PaBONPUMEHUTENbHBIX U
MIPaBOOXPAHUTENbHBIX OPTaHOB;

- IPaBOBBIEC U HPABCTBEHHO-3TUYECKUE HOPMBI B chepe MpodeccruoHalbHOM e TeNbHOCTH;

- TpPaBOBBIC HOPMBI, PETYJHUPYIOLUIHME OTHOIICHHWE YeJIOBEKa K YEJIOBEKYy, OOIIECTBY,
OKpYKarolleH Cpee;

- MpaBa M 0053aHHOCTH TPAXKTAHUHA;

- OCHOBBI TPYZOBOI'0 3aKOHOAATENIbCTBA;

- OCHOBAaMHM XO35IICTBEHHOTO IIpaBa;

- IPaBOBBIE ACMEKTHI MPO(PECCUOHANBHON 1eATEIHHOCTH.

Ymemy:

- UCHOJIb30BaTh 3THYECKUE U NPABOBBIE HOPMBI, PErYJUPYIOIINE OTHOIICHHE YEIOBEKa K
YeJOBeKy, OOIECTBY, OKpYXalollel cpele, HCIONb30BaTh IpaBa M CBOOOABI YETIOBEKa H
rpaXIaHWHA TIPH pa3paboTKe COLUATBHBIX MPOCKTOB;

- HCIMOJb30BaTh M COCTABJIATH HOPMATHUBHBIE M INPABOBBIE JOKYMEHTBI, OTHOCAILIUECS K
npopeCCHOHATBLHON JeSITeIbHOCTH, TMPEANPUHAMATh HEOOXOTUMBIE MEpPhl K BOCCTAaHOBJICHHUIO
HapYIICHHBIX MPaB;

- peanu3oBbIBaTh IpaBa W CBOOOJBI 4YeNOBEKAa M TpaxkJaHWHA B PAa3NIUYHBIX cdepax
KU3HEIESTEIIbHOCTH;

- 1aBaTh HPABCTBEHHYIO OLIEHKY KOPPYILHUOHHBIM MPOSBICHUSIM.

Bnaoems:

- TMOJY4YCeHHBIMH TIPABOBBHIMH 3HAHUSMU B Tpo(ecCHOHANLHOWM © HHBIX cdepax
JESATEIBHOCTH.

3. Kparkoe conepxxanue JMCUMILINHBI:

[Tonstre u nmpusHaku rocynapcrsa. @opmsl rocynapersa. @yHknuu rocynapersa. [lonstue
U npu3Haky npaBa. OCHOBHBIE IIPABOBBIE CUCTEMBI COBPEMEHHOCTH. [IoHATHE M BUABI HICTOYHUKOB
npaBa. OnpeneneHne 3aK0Ha U MOJI3aKOHHBIX aKTOB. J[efiCTBME HOPMATHBHBIX IPABOBBIX AKTOB BO
BpeMeHu. OOpaTHasi cuia 3akoHa. [loHSATHE TpaBOBBIX HOPM, WX CTpykTypa. CHucrema mpasa.
YactHoe u myOnuuHOe mpaBo. MarepuanbHOe W TMpolieccyalnbHOe TMpaBo. IIpaBooTHOIIEHME:
00BEKT, CYyOBEKT U cozepikanue mpaBooTHoteHui. KOpuanueckue GaxTol.

Koncturyuus — ocnoBHoit 3akoH Poccuiickoit @enepanun. OenepatuBnoe yctpoictso PO.
Cucrema rocy1apCTBEHHbBIX OpPraHOB M NMpUHLMI paszeneHus Bnacteil B PD. IlonsaTue rpaxkgaHcTsa.
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[TpusHanue, cobmofeHNe, 3alUTa PaBHBIX MPAaB JKEHIIWH U MY>KYMH KaK OCHOBHas O0S3aHHOCTb
rocyaapcTBa.

[lonaTue u mpeaMeT aAMUHUCTPATHBHOTO mpaBa. O0mas xapakrepuctuka Konexca PO 06
aIMUHHMCTPATUBHBIX IIPAaBOHAPYLIEHUSAX. AJMHUHUCTPATUBHBIE IIPAaBOHAPYILIEHUS: IOHATHE U
npu3HaKu. AJIMUHHUCTPATUBHAsI OTBETCTBEHHOCTh: MOHATHE U NpUHUMIBL. [loHATHE, MpU3HAKU U
BUJIbl aAMUHUCTPATUBHBIX HAKa3aHUM.

[lonsTie M IpeAMET yroJI0BHOTO IIPaBa. YTOJOBHAsI OTBETCTBEHHOCTD: IIOHATHE, OCHOBAHUE
BO3HUKHOBeHUs. [loHATHE mpecTyruieHMs: MNpu3HaKM, CTpyKTypa. CocTaB IpECTyIICHHUS.
Coyuactue B mpectymieHMH. OOCTOATENbCTBA, MCKIIIOYAIONIIME MPECTyNHOCTh JestHud. IlonsTue,
LEJIM 1 BUJbI HAKa3aHUHU. YTOJIIOBHAs OTBETCTBEHHOCTH 3a COBEPIICHHUE IIPECTYIUICHUMN. Y CIIOBHOE
OCY>XJI€HHE, OCBOOOKICHNE OT YIOJOBHONW OTBETCTBEHHOCTH. [IpeMeT 1 00BEKT KpUMUHATUCTUKH.
Mertoap! 1 3a1a4u KpUMUHAIACTHKY. [ToHATHE KpuMUHanucTHYeckoi uaeHTuukannu. OObEKTh U
BU/JIBI KPUMHUHAIUCTUYECKOU UACHTU(PHUKAIHH. Kpumunnanucruueckas TEXHHUKA.
KpuMunanucruueckas TakTuka.

DKOJIOTHYECKOE MPaBO: MOHITHE, IPEAMET METOJ U UCTOYHUKHU 3KOJOoru4eckoro npasa PO.
[TonaTHe, BUABI M CTPYKTypa DSKOJOTMYECKMX IPAaBOHAPYILICHHUH, OTBETCTBEHHOCTb 33 MX
COBEPLICHHUE.

[Tonatue wuupopmarmu. OTBETCTBEHHOCTh 3a HApyIIEHUE 3aKOHOJATENbCTBA O 3alUTE
uHpopmauuu. ['ocynapcTBeHHas TaiiHA: TOHATHE, 3alllUTa, [PaBOBOE peEryJUpOBaHHE
roCyJIapCTBEHHOH, Ciry>keOHOHM 1 nHoi nHpopmanuu. Konpunenunansuas naopmMarus: moHaTue,
BUJIBI U 3aMTa. 3alUTa IEPCOHAIBHBIX TaHHBIX TPakIaHUHA.

[lonsTie, mnpenMer W  METOJ TpaxJaHCKoro mnpasa. [loHsATHE Tpa’kIaHCKOTO
IPABOOTHOLIEHMUS, ero  crneuuduka. CtpykTypa  IpaXXAaHCKOTO  IPABOOTHOLICHHUS.
[IpaBoaeecniocOOHOCTh CYOBEKTOB TPaKIaHCKOTO TMPABOOTHONICHHS. ['paxkmaaHe Kak CyOBEKTHI
rpaxJaHckoro mnpasa. Pusnyeckue M IOPUIMYECKHE JIMIA: MOHATHE, MPU3HAKY, KIACCU(UKALMSL.
IOpunuueckue ¢axtol. [IpaBo codctBeHHOCTH. [loHATHE aBTOpCKOrO MpaBa. IloHATHE MATEHTHOTO
npaBa. Ilonste wuHTennekTyanbHo cobctBeHHOCTH (MC) W MCKIIOUMTENBHOIO  IpaBa.
Knaccudukanus MC. Cucrema npaBoBoil 0XpaHbl HHTEIUIEKTYIbHOM COOCTBEHHOCTH, aBTOPCKUX U
NATEHTHBIX [IPaB.

[TonsiTHe XO3sIMICTBEHHOrO (MpeANpPUHUMATENbCKOro) mpasa. I[IpenMer Xo03s4HCTBEHHOTrO
(mpeAnpuHUMATENBCKOI0) IpaBa, NpPU3HAKU, METOJbl IMPAaBOBOro perynupoBaHus. IlloHstue
XO35MCTBEHHOW U MPEAIPUHUMATENBCKOHN JESITEIBHOCTH.

[IpaBoBOE perynMpoBaHHE CEMEHHBIX OTHOIIECHWH. 3aKiIOYeHHWE W TpeKpalieHue Opaka.
[IpaBa u 006s13aHHOCTH poauTeNiel u AeTeil. AauMeHThl. @OPMBI BOCIIUTAHUS JCTEH, OCTABIITUXCS
0e3 nomneyeHus poAUTEIeH.

[Ipenmer 1 MeTon TpyAOBOTO NpaBa. TpyaoBOH NOrOBOp: MOHITHE, CTOPOHBI, COJIEP/KAHUE.
Pabouee Bpems. Bpems orasixa. Tpynossie criopsl. JuciumiuHa Tpyaa.

Ilonsatne u wucroku koppynuuu. HopmaruBHOe omnpeneneHue koppynuuu. IIpuunnsl
pacmpoctpaneHust Koppyniuu. Hakazyemple W HeHakasyemble (opmbl Koppynmuu. CKpBITBIE
(matentHbIe) QopMbl KOoppynuuu. DopMBl KOPPYNIUHU-TIpECTYIIeHUs. DPOpMBI  KOPPYIIIHH-
npoctynka. ®opmel mnonuTHueckoil koppynuuu. HopmaTuBHBIE IIpaBOBbIE aKThI B cdepe
MPOTUBOJACUCTBUA  Koppynuuu. PDenepanbHbii  3akoH oT  25.12.2008 Ne 273-®3  «O
IIPOTUBOJEHCTBUN KOPPYILIUNY.
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4. O0beM yueOHOH TUCHHUIJIMHBI:

O6bem
Buabl yueOHoii padoThI B 3auerHbIx B akanem.
eIMHUIIAX gacax
OO01mas Tpy10eMKOCTb JTHCIUILTAHBI 110 Y4eOHOMY TIAHY 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 0,17 6
Jlexmum (JIek) - -
JlaGopatopusie padotsl (JI1ab) - -
[Tpaktugeckue 3ansatus (I13) 0,17 6
CamocrositensHas padora (CP): 2,72 98
Buja konTpoJsi: 3auer 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«Xumus 3y1emeHToB» (b1.B.O/1.5)
1. Heap AMCUMIVIMHBI — TPUOOpETEHHE 3HAHWKA W KOMIETeHUUH, (opMupoBaHue
COBPEMEHHBIX MPEICTaBICHUI B 00JaCTH TEOPETUUIECKUX OCHOB XUMUH.
2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKEeH:

Obnadoams crenyroMUMA KOMIETEHIIHSIMHE:

- CIOCOOHOCTBIO UM T'OTOBHOCTBIO MCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX
JMCIUILIAH B ipodeccuonansHoi nesirensaoctr (OITK-1);

- TOTOBHOCTHIO HCHOJb30BaTh 3HAHHMSI O COBPEMEHHOM (M3MUEeCKON KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBAa JJs  OHUMaHUs
OKpy>Karoiiero Mupa u siienuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHS O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMHUUECKON CBSI3H B
Pa3IMYHBIX KJIaccaX XUMHUECKUX COSAMHEHHH /ISl HOHUMaHMs CBOMCTB MaTepHaliOB M MEXaHH3Ma
XUMHYECKHUX TPOIIECCOB, MPOTEKANIUX B OKpyxatoiieM mupe (OI1K-3).

3namo:

- QJIGKTPOHHOE CTPOCHUE aTOMOB M MOJICKYJT;

- OCHOBBI TCOpHUU XHUMHUYECKON CBS3H B COCANHCHUAX pa3HbIX TUIIOB, CTPOCHUC BCIICCTBA B
KOHACHCHUPOBAHHOM COCTOSIHUU,

- OCHOBHBIEC 3aKOHOMCEPHOCTHU IPOTCKAHUA XHUMHYCCKUX IIPOLHECCOB H XaAPaKTCPHCTHUKU
PaBHOBECHOT'O COCTOSHUAA,

- METO/IbI ONUCAHMSI XUMUUECKUX PABHOBECHM B pacTBOPaX dJEKTPOJIUTOB,
- CTPOCHHUE U CBOWCTBA KOOPAMHAIIMOHHBIX COSIMHEHUIA.
Ymems:

- BBIIIOJIHATH OCHOBHBIC XHMHYCCKHUEC OICpanun, ONpcACIiaTb TEPMOANHAMHNYCCKUC
XAPaAKTCPUCTUKU XUMUYICCKUX peaKI_II/II\/'I " paBHOBCCHBIC KOHICHTPAINH BCUICCTB;

- ACIMOJIb30BaTh OCHOBHBIE XUMUYECKHUE 3aKOHBI, TEPMOJIUHAMUYECKUE CIIPABOYHBIE JAHHbIE
JUTSI peIeHUs TPo(heCcCHOHABHBIX 33]1aY;

- POTHO3UPOBATh BIUSHHUE PA3JIUYHBIX (PAKTOPOB HA PABHOBECUE B XUMUYCCKHUX PEAKITUSIX.
Braoems:

- TCOPCTUUICCKNMH MCTOAAMHU OITMCAHUSA CBOICTB IMPOCTBIX U CJIOXKHBIX BCIICCTB HAa OCHOBC
QJICKTPOHHOI'O CTPOCHUA HUX AaTOMOB W TIIOJIOKCHHA B HepI/IO,Z[H‘leCKOﬁ CHUCTCMC XHMMHUYCCKHX
JJICMCHTOB,

- OKCIICPUMCHTAJIbHBIMU MCTOAAMU ONPCACICHUA HCKOTOPBIX (1)I/I3I/IKO-XI/IMI/I‘~ICCKI/IX CBOICTB
HEOPTaHUYCCKUX COC,Z[HHCHPIIZ.

3. KpaTkoe comepxanue Q11 CHUIITAHbBI

CrtpoeHue aTOMOB U IEPUOJUYECKUI 3aKOH.
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BonHoBble cBoOlicTBa MaTepHaibHBIX OOBEKTOB. YpaBHeHue ne bpoiins. CooTHouieHne
HeomnpeaeneHHoctel [eiizenOepra. [lonsTue o kBaHTOBOM MexaHuke U ypaBHeHuu Llpeaunrepa.

CoBpeMeHHast (QopMyJIHpOBKa MEPUOAUMYECKOTO 3akoHa. [lepmommueckas cucrema U ee
CBSI3b CO CTPOCHHMEM aTOMOB. 3allOJIHEHHE DJJIEKTPOHHBIX CJIOEB W O0O0JIOYEK AaTOMOB B
nepuoauyeckoit cucrteme sneMeHTtoB J[.M. MengeneeBa. CteneHn OKucieHUdA. Baxueniue
OKHCITUTEIM M BOCCTAHOBHUTENH. BakHEilme cxXxeMmbl MPEBpalleHHs BEIIECTB B OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUAX.

XuUMHYECKasi CBA3b U CTPOCHUE MOJICKYJI.

KoBaneHTHas cBsI3b, OCHOBHBIE ITOJIOKEHHSI METO/Ia BAJICHTHBIX CBsI3el. PaccMoTpenne cxem
HEepeKpbIBaHUs aTOMHBIX oOpOuTanell mnpu oOpa3oBaHMU CBsA3ed B Mojekyiax. OCHOBHBIE
HOJIOXKEeHUsT MeToJa MoJeKyJsipHbIx opoutanei (MO JIKAO). Obuie cBeieHHsI O KOMIUIEKCHBIX
COCIMHECHUAX, MX CTpoeHHEe. MEeKMONIEKYJIsIpHas W BHYTPUMOJICKYJIIpHAs BOJOPOJHAs CBS3b.
HonHast cBA3b Kak TMpeleNbHBI cioy4yail KoBaJeHTHOW cBsi3u. OOImmMe mpencTaBieHUs O
MEXKXMOJIEKYJIIPHOM ~ B3aUMOJACUCTBUU:  OPHEHTALMOHHOE, HWHIYKIHMOHHOE, JHCIEPCUOHHOE
B3aUMOJICHCTBUSI.

9HepreTI/IKa peaKHI/Iﬁ U XUMHUYCECKOC PABHOBCCHC.

[lonATHE O XMUMHYECKOW TEpMOJMHAMHKE, TEPMOJWHAMHYECKUE (QYHKIUU COCTOSHUS
(xapakrepuctiueckue QyHKIMH). XUMHUUECKOe paBHOBecHe. VICTHHHOE M KaXKyIleecs paBHOBECHSI.
KoHcTanTa XMMHUYECKOro paBHOBECHS. DIEKTPOXUMUYECKUE MPOLIECCHI, MOHITHE 00 AJIEKTPOIHBIX
NOTEHIMANAX. DJIEKTPOABMKYIIASI CHUJIA OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUA U KPUTEPUM
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOLIECCOB.

PaBHOBecus B pacTBOpax

[Ipoueccel,  compoBokmaromiye  oOpa3oBaHME  KUAKUX  HMCTUHHBIX  PAacTBOPOB
HEDJIEKTPOIUTOB M DIEKTPOJIUTOB. ACCOIMHPOBAHHBIE U HEACCOIMHPOBAHHBIC AIIEKTPOJIUTHI.
Crenenp nuccounanuu. KoHcranTa paucconuanuu. PaBHOBecne B CUCTEME, COCTOALLEH U3
HACBIIIEHHOTO0 PAcTBOpa MaJOpaCTBOPUMOIO JJIEKTPOJIUTA U €ro KpuctajuioB. PaBHOBecue B
PaCTBOpPAX KOMIUICKCHBIX COGHHHGHHﬁ. PaBHoBecue Aaucconuan BOAbI, HOHHOC MPOU3BCACHUC
BO/JIbI M €r0 3aBUCUMOCTH OT TeMmnepatypsl. [kana pH. ['maponus conen.

CKOpOCTb peakiuii U KaTaaus.

[Tonsitue o xumuyeckod kuHeTuKe. ONHOCTAIUNHBIE M CJIOXKHBIE pPEaKIUU. 3aKOH
JIercTByromux macc. KoHcTaHTa CKOpOCTH peakiuu. MOJIEKYJISIPHOCTh U TMOPSIOK pPEaKIHH.
3aBUCUMOCTh CKOPOCTH pEaKIUU OT TEeMIIepaTypbl; SHTANBINA AaKTUBAIMH. [ OMOTEHHBIA W
reTepOTCHHBIN KaTaJIn3.
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4. O0beM yueOHOH TUCHMIINHBI:

O06Bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eIMHUIIAX gacax
OO0mas TPy10€eMKOCTb THCIUITHHBI 10 Y4eOHOMY TJIAHY 50 180
AyIUTOpPHbIE 3aHATHS 0,5 18
Jlextuu (JIek) 0,17 6
Jlaboparopusie padots (JIad) 0,17 6
[Tpaxtuueckue 3ansatus (113) 0,16 6
CamocrosiTeabHas padora (CP): 4,25 153
Buja xoHTpoOJISi: IK3aMeH 0,25 9
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIITHHBI
«Oprannyeckasi XMMHs IPOM3BOAHBIX yriesogopoaos» (b1.B.0O/1.6)

1. Heab AUMCUMIIMHBI: TPUOOPETEHHE CTYAEHTAMH OCHOBHBIX CHHTE3a OPraHHMYECKUX
BELIECTB.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JO0JIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

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

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJNBH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCHUIUIAH B podeccuonanbroit aesreabroctu (OITK-1);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHMSI O COBPEMEHHOM (hM3MUECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BEIIECTBA JUJII  MOHUMAaHUS
OKpY>Karomiero Mupa u siieHuit mpupos! (OI1K-2);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHHMH BELIECTBA, IPUPOJIE XUMUUYECKON CBSI3H B
pa3IMYHBIX KJlaccaX XMMUYECKUX COCAVMHEHUH Il TOHMMAaHHs CBOMCTB MaTE€pPHaJIOB U MEXaHU3Ma
XHUMHYECKHUX MPOIECCOB, IPOTEKAIOIINX B OKpyskatoriem mupe (OITK-3).

3uams:

- TEOPETUYECKUE OCHOBBI CTPOEHHUS M CBOMCTB pPa3IUYHBIX KJIACCOB OPraHUYECKHUX
COCIMHEHN;

- CHOCOOBI TMOJMYYEHUS MU XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHUYECKHX
COCIUHCHMIA,

- OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPTaHUYECKHUX PEAKLINN.

Ymemo:

- TPUMEHATh TEOPETUUYECKUE 3HAaHMUS JUIsI CHUHTE3a OPraHMYECKUX COCIUHEHUU
pa3IMYHBIX KJIACCOB;

- aQHAJIMU3UPOBATh U TMPEACKa3blBaTh PEAKIMOHHBIE CBOMCTBA OPraHUYECKHUX
COCIMHECHMU;

- COCTaBJISITh CXEMbI CUHTE3a OPTaHUYECKUX COEIMHEHUH, 3aJaHHOTO CTPOCHHS;

Bnaoemy:

- OCHOBaMH HOMEHKJIATYpbl U KJIacCU(PUKAIIMN OPraHUYECKUX COEeIMHEHU;

- OCHOBHBIMHU TE€OPETUYECKUMHU IPEICTABICHUSMHU B OPraHUYECKON XUMMUH;

- HaBbIKaMH OOOCHOBaHHS PAIMOHAIBHBIX CIOCOOOB TONyYEHUS OPTaHMYECKUX
BEILECTB.

3. Kpartkoe cogep:xanue JUCUMIIIHHBI

o,B-Henaceiiennple  anpaeruapl U KeToHbl. Homenkmarypa. CrocoObl MONTyYeHHS.
[IpocTpaHcTBEHHOE U AJIEKTPOHHOE cTpoeHue. [loTeHIanbl HOHU3AUHN U 3JIEKTPOHHOE CPOJICTBO.
Peakumu npucoequHEHUsT ANEKTPOQWIBHBIX H HYKICOQWIbHBIX peareHroB. 1,2- u 14-
[Ipucoenunenue. MexanusMm peaxkiui.

Kerennsl. Homenkmarypa. CriocoObr mosrydeHusi. CtpoeHue. Ouznyueckue M XUMHUYECCKHE
CBOMCTBA.

o,B-HeHaceillieHHbple KapOOHOBBIE KHCIOTBI M WX (YHKIMOHAJIbHBIC IPOU3BOJIHBIE.
Crioco0sI osry4eHus. XUMUYECKUE CBOKCTBA.

AJNBIETUAO- W KETOKHUCIOTHL. ANETOYKCYCHBIH 3¢up. CrmocoObl MONTydeHHs, CTPOSHUE.
Kero-enonpHast Tayromepus. Peakuum ketoHHOH u eHoimbHOH ¢opm. Peaknmu C- u O-
ATKUJTUPOBAHUS, IX MEXaHU3MBI.

82



lNanoreno3amerniennsie kucnotbl. Knaccudukanus u HomeHkinatypa. CrnocoObl MONTydeHHs
0,- ¥ [-TajoreHo3aMelIeHHBIX KHUCJIOT. 3aBUCUMOCTh XHMHYECKHX CBOHCTB OT B3aWMHOTO
pacIoIOKEHUST TajoreHa M KapOOKCWIIBHOW TPYMIbI, HYKJICO(PHIBHOE 3aMEIleHHE ONTUYECKH
AKTHUBHBIX 0-TaJON€HO3aMEIEHHBIX KUCIIOT: MEXaHU3MBbI, CTEPEOXUMHUYECKUN PE3YIIbTaT.

IMuIpOKCUKUCITOTRL: KiIaccudukaius u HoMeHkiatypa. CriocoObl momydenus. OcoOCHHOCTH
CBOMCTB 0-,f3-,y-THAPOKCUKHUCIOT. JIAKTOHBI. AMUWHOKHCIIOTBI. Crioco0sr TOJIyYCHUS.
Baxneitmue pusnyeckne u Xumudeckue cBorictBa. AMdoTepHbIi Xapaktep. Jlakrambl. [ 'uapoxcu-
¥ aMHUHOKHUCJIOTHI OeH3oipHOro psina. [lomydenue, cBoWCTBa M NPUMEHEHHE B MPOMBIIIJICHHOM
OpraHUYECKOM CHUHTE3E.

I'erepouuxnnyeckue coeanHenus. Knaccudukanus. [eTeporukinueckue apoMaTHUYECKHE
coenuHeHus. [lATHYIEHHBIE TETEPOLMKINYECKUE COeAUHEeHUs: (QypaH, NHPPOT, TUOPEH.
Homenknarypa. CriocoObl mosydeHusi. OcoOEHHOCTH peakiuii 31eKTpOo(GUIBLHOTO 3aMeIleHHs.
Armnodpo6HoCTh. PeakionHast ciocoOHOCTh U opueHTanus. [TUppoiabHBIA UK - CTPYKTYpPHBIN
(¢parMeHT IPUPOAHBIX U OMOJIOTUYECKH aKTUBHBIX coenuHeHHi. lllecTnusieHHbIE W MOMUsSACpHBIE
TeTEPOLMKINYECKUE COEIWHEHUS: THUPUAMH, XUHOJIWH, akpuauH. IlupunumH. OnexkTpoHHOE
CTpOoeHHE M apoMaTHYHOCTb. OCHOBHOCTh M HYKJICOQUIBHOCTh. Peakiuu 3neKTpopuIbHOTO U
HYKJICO(PUIBHOTO 3aMEIIECHUs: PEaKIMOHHAs CIMOCOOHOCTh M OpHeHTarus. Tayromepus 2- u 4-
TUAPOKCH U aMUHONUPUIUHOB. COEAMHEHUSI C HECKOJbKUMU I€TepOaTOMaMU B IIUKJIE: JHA30JIbI,
OKCa30JIbl, TUA3UHBI U Tpra3uHbl. OOIas XapaKTePUCTUKA XUMUYECKIX CBOMCTB.

VYraeBoasl. Ctpoenue u koHpurypamusa. D- u L-Caxapunsl. ['moko3a. @opmynsl Ouiepa u
Xeyopca. AHomepbl. Dnumepsl. DU3ndeckrue U XMMUYECKUE CBOMCTBA MOHOCaxapu0B. OpykTo3a,
pubo3a, ne3okcupubo3a. Jlucaxapuapl: ManbTo3a, JIAKTO3a, IeJUI00M03a, caxaposa. CTpoeHHe |
cBoiicTBa. [lonucaxapuapl: KpaxMall, TIIMKOT€H, HEJUTI0I03a.

4. O0beM yueOHOH TUCHUILINHBI:

O0Bem
Buabi yueOHoli padoTsl B 3auerHbIx B akanem.
eIMHUIIAX qacax

O0mas TpyI0eMKOCTb JHCHUILIHHBI 110 Y4e0HOMY IVIaHy 8,0 288
AyIuTOpHBIE 3aHATHS: 0,56 20
Jlexmum (Jlek) 0,28 10
Jlabopartopusie pabots (JIad) - -

[Tpaktuaeckue 3ansatus (I13) 0,28 10
CamocrositesnbHas padora (CP): 7,19 259
Buj koHTpoOJS: K3aMeH 0,25 9
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AHHOTaNUs Y4eOHOIi MporpaMMbl JUCHUIJIMHBI
«Opranuveckasi xumus, jadoparopus» (b1.B.O/1.7)

1. Heap AumcuMmiMHbI: npHoOpeTeHHE OOY4YaIOIMMHUCA OCHOBHBIX HABBIKOB CHHTE3a
OpraHMYECKUX BEIIECTB.

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

Obnadoams crenyroIMUMA KOMIETEHIIHSIMHU:

- CIIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3UUECKHE M XUMHUECKUE SKCIIEPUMEHTHI,
OPOBOIUTH OOPa0OTKY HX pe3yJbTaTOB M OLEHHUBATH IOTPEIIHOCTH, BBIIBUTATh T'HIIOTE3bI
yCTaHABJIMBATh TPAHMULBI UX TPUMEHEHHUS, MPUMEHATH METOAbl MAaTeMaTHYECKOro aHalu3a Hu
MOJICTTUPOBAHHMSI, TEOPETUIESCKOTO U IKCIIeprUMeHTa bHOro uccienoBanus (I1K-16).

3namo:

- TEXHUKY 0€30I1MaCHOCTH B JJa0OPATOPUN OPTaHUYECKOU XUMUU;

- TEOPETUYECKUE OCHOBBI CIIOCOOOB BBIJICIEHUS, OUUCTKH U UJIEHTU()HUKALUN OPraHUnYeCKUX
BEIIIECTB;

- SKCIIEPUMEHTAJIbHBbIE METO/bl NMPOBEICHHUS OPraHWYECKHX pEeaKLui, MPOTEKAIOIIMUX I10
pa3IMYHBIM MEXaHU3MaM;

- OCHOBHBIE OOIIME METOAWKHM B3aUMHOH TpaHC(hOpPMAIMKU KJIACCOB OPTaHUYECKHUX
COCIMHEHUM.

Ymemo:

- COCTaBJIATh CXEMbI CHHTE3a OPIraHUYECKUX COCANHEHHH, 3aJaHHOTO CTPOCHUS;

- TPUMEHSATh TEOPETHUYECKUE 3HAHMS M DSKCIEPUMEHTAJIbHbIE METOJbl HCCIIEIOBAHUS
OpPraHMYeCKOl XMMHMHU IPU PELIeHNH NPo(ecCHOHANBHBIX 33/1a4;

- CUHTE3MPOBATh COCAMHEHUS 110 MPEATOKEHHON METOTUKE;

- TIPOBECTHU BBIJICJICHUE U OYUCTKY CHHTE3HMPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUECKUX
3HaHUH 110 OPTaHUYECKOU XUMUU;

- BBIOMPATh PallMOHAIBHBIN C1IOCOO BBIACIICHUS U OYUCTKH OPTaHUYECKOTO COSANHEHHUS,

- TIPEACTABIATH JAaHHBIC Ja0OPATOPHOTO HMCCIEIOBAHUS B BUIEC TPAMOTHO O(OPMIICHHBIX
METOJTUK;

- IPOBOJIUTh AHAIMU3 U KPUTUYECKH OLICHUBATh IOJIyYE€HHBIE 3KCIIEPHUMEHTAIIbHBIC JaHHBIE,
000011aTh 1 1e7aTh 000CHOBAHHBIE BBIBOJIBI HA 0a3¢ MPOBEIEHHBIX OIBITOB.

Braoemy:

- KOMIIJIEKCOM COBPEMEHHBIX 3KCIEPHUMEHTAJIbHBIX METOJIOB OPraHUYeCKOM XUMHUM AJs
pelIeHNs KOHKPETHBIX MCCIEA0BATEIbCKUX 3a/1ay;

- DKCIIEpUMEHTAJIBHBIMU METOAMH IIPOBEJICHUSI OPTAHUYECKUX CUHTE30B;

- OCHOBHBIMHU METOJIaMH HJCHTU(UKAIIUN OPTaHUYECKIX COSAMHEHUIA;

- IpueMamMu 00pabOTKH U BbIIEICHUS] CHHTE3UPOBAaHHBIX BEILIECTB;

- 3HAaHMAMU OCHOBHBIX 3aKOHOB OpraHMYECKOM XHMHMH U1  COJepKaTeIbHOMN
UHTEPIPETALNH MOITyYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YJIBTATOB.

3. KpaTkoe conep:kanue IHCHUIIHHBI:

be3onacHble mpueMsl 1 paBuiia paboThl B 1a0OpaTOpUN OPraHMUECKOM XUMHUU.

O6ue meroabl paboTel B naboparopun opranndeckoil xumuu. [locyna, Haubonee yacto
npuMmeHsiemas B jaboparopuu. Harpesanme. Oxnaxaenue. IlepememmBanue. MeTosl
WICHTU(QUKAIIMA W OYHCTKH OPTaHWYECKHX BeIIecTB. VIeHTH(UKAIUs OpraHMYECKUX BEIICCTB
MOCPENCTBOM  pa3nuyHbiX BHAOB xpomatorpapum (TCX, xpomarorpadus Ha Oymare,
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noHoOOMeHHas xpomatorpadus, BOXX), Temneparyps! miasineHust U pedpakroMmerpun. MeTosl
CHEKTPaIbHOM NACHTUDUKALIMY OPIraHNYECKUX COEINHEHHH.

Ienu u 3a1aun 3KCHIEPUMEHTa B OPraHUYECKOM CHHTE3€. TeopeTuuecKrue OCHOBBI ITpoLecca.
Bri6op ycnoBuii peakuuu. Pacuer cuntesa. O0mue npaBuia NOATOTOBKU U MPOBEACHHUS CUHTE3A.
Texnuka 6e3zomacHoctu. [Ipubop st mposenenus cuHresda. [Iposenenue ombita. KoHTposp 3a
XO0JIOM peakuuu. Boinenenue, ouncTka U aHanu3 npoaykra. CHHTE3bl BEHIECTB Pa3IMYHBIX KJIACCOB
OpPraHUYECKUX coeqMHEHHH. [IpoBeeHre SKCIEpUMEHTAIBHBIX METOJOB UCCIIENOBAHUS PEAKIIUMN.

[IpoBeneHue peakiuii, MPOTEKAOUIUX IO MEXaHU3MAM:

- HYKJICO(DUITBHOTO 3aMELLIEHNs] — CUHTE3 raJIONeHAIKaHOB;

- HYKJICO(DUIBHOTO MPUCOEINHEHNS — CUHTE3 CIOXKHBIX 3(QHUPOB KapOOHOBBIX KHUCIOT,
aMHJI0B KapOOHOBBIX KUCIIOT, a30TCO/AEPIKAIINX aJIbIEIHI0B U KETOHOB;

- ANIEKTPOGMIBHOTO 3aMEIEHUs] B apOMAaTHYECKOM DALy — peaklUu HUTPOBAHUS,
OpoMupoBaHus, Cylb(OUPOBAHMUS;

- peakuuii AMa30TUPOBAHUS U A30COUYETAHMS;

- peakiuii okuciieHus: (CMHTE3 aleroHa, 1,4-0eH30XMHOHA, OCH30WHON KHCIIOTHI) U

BOCCTAHOBJICHHS.
4. O0beM yueOHOH TUCHHUIINHBI:
O6bem
Buasbl yueOHoii padoThl B 3aueTHBIX B akanewm.
eAMHHIIAX gacax
O0mas Tpy10eMKOCTh JHCHUILIAHBI 110 Y4e0HOMY IVIaHY 4,0 144
AYyIUTOPHBbIE 3aHATHUS: 0,56 20
Jlexmum (JIek) - -
JlaGopatopusie padotsl (JI1ab) 0,56 20
[Ipaktuueckue 3ausarus (113) - -
CamocrositesnbHas padora (CP): 3,33 120
Buja konTpoJsi: 3auer 0,11 4
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«JuiekTpoxuMmusi, kuHeTuka u karaausd» (b1.B.O/1.8)

1. leap AUCHUNJIMHBI — O3HAKOMHUTBLCS C TEPMOJMHAMHYECKON TeOopHeill pacTBOPOB
AIEKTPOJIUTOB U DIIEKTPOXUMHUYECKUX ILIeTeH (TaJbBaHHMUYECKUX 3JIEMEHTOB), MOHSTh OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH TNPOTEKAaHHMS XHWMHYECKHX MPOLIECCOB, pOJb KaTajlu3a s
XUMHYECKOW TEXHOJIOTHH.

2. B pe3yabTaTe U3y4eHUsl TUCHUIITAHBI 00yYAKONIHIICA N0 MporpaMMe fakajaBpuara
JAOJIKeH:

Obradame CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTHIO TUIAHUPOBATh U MPOBOIAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTHE OOpPabOTKYy WX pe3ylbTaTOB W OILEHUBATh MOTPEIIHOCTH, BBIIBUTAaTh THUIOTE3bI
YCTaHABIIMBATh TPAHULBI WX MPUMEHEHHUS, NMPUMEHSITh METOAbl MAaTEeMaTHYECKOTO aHalu3a M
MO/JICIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HecienoBanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA OCHOBHBIX (U3UYECKUX TEOPUM MAJIs peIleHUs
BO3HHMKAIOIUX (U3NYECKUX 3a7ay, CaMOCTOSATEIILHOTO NMPHOOpeTeHHUs (PU3MUECKUX 3HAHWUU, IJis
NOHUMAaHMs MPUHIUIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHUCIIE BBIXOASIIUX 32 HpPEAesbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus ([TK-19).

3name:

- OTJIHWYHUTENLHBIE OCOOECHHOCTH B NOBCACHUUN PACTBOPOB JJICKTPOJIUTOB, CBA3AHHBIC C
MMPOXOKACHUECM IJICKTPUICCKOI'O TOKA,

- TCOPHIO IraJIbBAHUYCCKHUX HBHCHHﬁ;

- TCOPpUN KHHCTUKH, IIYTU TCOPCTUUYCCKOIO pacucTa CKOpOCTCfI XUMHNYCCKUX peaxunﬁ n
OrpaHU4YCHUA B IPUMCHUMOCTHU paCYCTHBIX MCTO0B,

- OCHOBBI TE€OpUH (HOTOXMMHYECKHX U UEHMHBIX peaKlHil, 0COOEHHOCTH UX CTaIUIHOrO
MIPOTEKAHUS U YCIOBHSI OCYIIECTBICHHUS;

- OCHOBHBIE 4Y€pPThl T'OMOIE€HHOIO W TE€TEPOr€HHOI0 KaTajlu3a, NPUYMHBI YCKOPEHUs
XMMHUYECKOI0 IIpoLecca B MPUCYTCTBUM KaTaau3aTopa.

Ymemn:

- IPUMEHATH KOHIAYKTOMETPUUYECKHE U  IOTCHIMOMETPUYECKHE HU3MEpPEHUs Jid
OTIPENIeJICHUS] TEPMOJUHAMUYECKUX (YHKINH XUMHUYECKUX PEaKIMid, KOHCTAHTHI JHUCCOLUAIIHH,
IIPOU3BENIEHUS pPaCTBOPUMOCTH, pH pacTBOpoOB u T.1.

- MPUMEHATh TEOPETUYECKHE 3HAHUS M SKCIEPUMEHTAIbHBIE METOJbl HCCIEIOBaHUS
bu3NYECKO XUMUU IS PEIIeHHs BOTIPOCOB, BO3HUKAIOIINUX PU U3YUYEHUH KHHETUKH XUMHUYECKHUX
pEaKLHnii;

- MPOBOJUTH AHAJIN3 U KPUTHUCCKH OICHUBATH IMOJTYYCHHBIC YKCIICPUMEHTAIbHBIC JTaHHBIC,
000011aTh 1 1esaTh 000CHOBAHHBIE BBIBOJIBI HA 0a3¢ MPOBEIEHHBIX OIBITOB.

Braoems:
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- KOMIUICKCOM  COBpPCMCHHBIX  JJICKTPOXUMHUYCCKUX  METOHAOB  HCCICAOBAHHUA  IJIA
onpeaciicHud TCpMOAUHAMUYCCKUX XAPAKTCPHUCTHUK JJICKTPOJIUTOB U XUMHUYCCKUX peaKuHﬁ;

- METOJAaMHU OINPEIEICHUS MOPAIKA U CKOPOCTH PEaKIMH, YCTAaHOBJICHWS JIMMHUTHPYIOLIEH
CTaJuu U MEXAHU3Ma N3y4aeMON XUMHYECKON pEaKIuH;

- HaBbIKAMHM COCTaBJICHMS TallbBAaHUUECKUX OJEMEHTOB Ul LeJled  OIpeleseHus
TEPMOJMHAMHYECKHUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHSI UCCIIEAYEMON PEAKLUY;

- 3HAHHUAMU OCHOBHBIX 3aKOHOB XHMHYECKOW KHWHETUKHU, BIUSHUSA Pa3IUYHBIX (HAaKTOPOB
(TeMriepaTypbl, 1aBJIE€HUS, KaTalM3aTopa) Ha CKOPOCTh XMMHUYECKOM peaKInu.

Kpartkoe conep:kanue JUCUUIIAHBI:

PacTBopbl  3JIEKTPOJIMTOB. OJiekTpoctatudeckas Tteopus JleOas-Xrokkens. Pacuer
aKTUBHOCTH M CpPEJAHUX MOHHBIX KOI(Q(QUIMEHTOB AaKTHUBHOCTH CUJIBHBIX JJIEKTPOJIMTOB B
pa30aBICHHBIX M KOHLIEHTPUPOBAHHBIX PACTBOPOB M pPACTBOPAX YMEPEHHON KOHLIEHTPAIUH.
VYienbHas ¥ MOJISIpHAs 2JEKTPUYECKHE NPOBOAUMOCTH. CKOpPOCTb NIBMIKEHUS M IOABHIKHOCTD
MoHOB. IlpenenbHble MOJISIpHBIE 3JEKTPOINPOBOAHOCTH HOHOB. 3aKOH HE3aBUCHUMOIO JBMKEHUS
noHoB Kousppayma. [IpumeHeHre M3MEpPEHMI AJIEKTPUYECKOM NPOBOAMMOCTH JUIsl ONPEIEIICHUs
CTENEHH U KOHCTAHTbI IUCCOIMALIMU CIa0bIX JIEKTPOJIUTOB.

DJIeKTPOXMMHUYECKHE cucTeMbl (1enu). BO3HUKHOBEHHE CKayka IMOTEHIMala HarpaHuIle
pasznena mpoBoaHukoB | u |l poma. JIBoWHOW 3neKTpUUECKUil CIIOH. DIEKTpOABHXKYLIas CHiIa
TaJIbBAHUYECKOTO  DJIEMEHTAa,  DJJEKTPOAHBIA  MOTEHUMand. TepMoauHamMu4YecKas  TEOpHs
raJpBaHUYECKUX SBJICHUH, ypaBHeHHMe HepHcra. DnexkTpoxumuueckas ¢GopmMa OCHOBHOTO
ypaBHEHHsI TEPMOAMHAMUKH, TemnepaTypHblii kodp¢umment DAC. Dnexrpoast | u Il pona,
ra3oBble M OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIE AIEKTPOAbl. THUIBI TaJbBAHMYECKUX AIIEMEHTOB:
XUMHYECKHE, KOHIIEHTPAIIMOHHBIE, C IEPEHOCOM M 0e3 nepeHoca. XUMHUYECKHe UCTOUYHUKH TOKa,
TOIUIUBHBIC DJICMECHTBI.

Xumnueckasi KHHeTHKa. CKOpPOCTh XUMUYECKOM peakiuy, KOHCTAHTAa CKOPOCTH, MOPSI0K
U MOJEKYJSIPHOCTh peakiuu. KuHeTnka HeoOpaTMMbIX peakuuid 1-ro, 2-ro, 3-ro U HyJIEBOIO
nopsinkoB. JluddepeHunanbuple ¥ HWHTETpajbHBIE METOABI OINpPECNICHUS TOpPSIKAa PEeaKIHH.
Crnoxnple peaknud. [IpHHINT HE3aBUCUMOTO NMPOTEKAHUS AJIEMEHTAPHBIX peakuuii. OOpaTuMeie,
napajuieNIbHbIe M TOCIIeIOBaTeIbHbIE Peakuy 1-To mopsiaka. Biusaue TemMmepatypsl Ha CKOPOCTh
peakmuu, npudamkeHHoe npaBwio Bant-I'odda. YpaBaenue Appenuyca, nuddepeHiuaibHas 1
UHTErpaibHble (OpPMBbI ypaBHEHMs. DKCIOHEHIMalbHas (opMa ypaBHeHUs AppeHuyca. DHeprus
aKTUBAIMU U NMPEIIKCIIOHEHIIMATBHBIA MHOXKUTEb.

Teopun XMMHUECKONW KUHETHKHU: TEOPUsI AKTUBHBIX COYAApE€HUH U TEOpHUs MEPEXOAHOIO
cocrosHuss TIIC (aKTUBUPOBAHHOTO KOMIUIEKCA). OHTAJIbIUA W DHTPONMS  aKTHBAIUH.
DOTOXMMHUYECKHE DPEAaKUUU. XUMHUECKHe U (POTOPU3MUECKUE CTaJuU, BTOPUYHBIE MPOLIECCHI.
Kuneruka Qortoxumudeckux peakuuil. CeHCHOMIM3UPOBAHHbIE (DOTOXMMHUYECKHE PEAKIMH.
IlenHble peakuuu, MEXaHU3Mbl 3apOXKJIEHHs, pa3BUTUS U oOpbiBa lenu. Hepa3BeTBieHHbIE U
pa3BeTBIICHHBIC LIETIHbIE peakluuu. BeposaTHOocTHas Teopus pa3BeTBICHHBIX peakuuil. [IpenenbHble
SIBJICHUA B LIETIHBIX PEAKLUAX, HIPKHUM U BEpXHUNA Npeieibl BOCTIIIAMEHEHHUS.

Karanu3. ['omorennsiii u rereporeHHblii karanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaIUTHYECKUX DEakuuil. BnusHue katanusatopa Ha TEPMOAVMHAMHYECKAE M KHUHETHYECKHE
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napaMeTpsl peakuuu. CeleKTUBHOCTh KaTalu3aTopa, KaTalUuTHYeCKas aKTHMBHOCTb. | 'OMOreHHBIN
kartanu3. CIOUTHBIA W pa3fcibHBIM MEXaHU3Mbl KaTaIUTHYECKOTO ACUCTBHs. ODHEPreTHUECKHE
JarpaMMBbl B3aMMOJICHCTBUS peareHToB ¢ KatanuzaropoM. OOmwuil u crenupuueckuii KUCIOTHO-
OCHOBHOH Kartanu3. Karanus xommiekcamMu nepexofHblX MeTaiaoB. DepMEHTaTUBHBIA KaTallus.

l'ereporennpiii  katanu3. Tumbl TeTEpOreHHBIX  KaTalU3aTOPOB. 3aKOH  JAEHCTBYIOLIMX
NOBEpXHOCTEH. KMHETHKA IreTepOreHHBIX PEAKIIUN.
4. O0beM yueOHOH TUCHHUIIMHBI:
O06Bem
Buabl yueOHol padoThI B 3aueTHBIX B akanem.
eAMHUIIAX yacax
OO0mas TPy10€eMKOCTb THCIUIITHHBI 110 Y4eOHOMY TJIAHY 8,0 288
AyIUTOpPHbIE 3aHATHS 0,89 32
Jlextuu (JIek) 0,28 10
JlabopaTtopusie paboTs (J1ab) 0,33 12
[Tpaxtuueckue 3ausatus (113) 0,28 10
CamocrositesnbHas padora (CP): 6,86 247
Buja xoHTpoOJISi: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«@uznueckue u Pu3NKo-xuMudeckne Metoanl anaaunsa» (b1.B.0/1.9)

1. Hear AuMCUMIVIMHBI: (QOPMHUPOBAHUE UETKUX TMPEACTABICHUH O MPAKTHUYESCKOM
WCIIOJIb30BAHUU XUMHUYECKOIO 3HAHUS JJII COBPEMEHHOTO XMMHUYECKOTO aHain3a KaK CpelicTBa
MOJIyYEHUSI XUMUYECKON HH(POPMAIIMH, COBPEMEHHBIX MOAX0JaX K PEIICHUI0 aKTyaJIbHBIX 3a7a4 B
aHaJN3€ Pa3TUIHBIX 00BEKTOB.

2. B pe3yabTaTe U3y4eHUsl TUCHUNIAHBI 00yYAKNIHIICA N0 MporpaMMe fakajaBpuara
JOJIKeH:

Obradamse CIETYIONIAMA KOMIIECTCHITHSIMHE:

- CIIOCOOHOCTBIO TPOBOAWTH aHAIHM3 CBHIPbS, MAaTEPHAJIOB M TOTOBOH NPOIYKIWH,
OCYIIECTRIIATh OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CIOCOOHOCTBIO TJIAHUPOBATh W TMPOBOAUTH (PU3MUECKHE U XUMHUYECKHUE SKCIIEPUMEHTHI,
POBOAUTH OOpabOTKYy HX pe3yJbTaTOB W OLEHUBATh IOTPENIHOCTH, BBIIBUTaTh TUIOTE3bI
YCTaHABIIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MaTeMaTUYeCKOro aHaliu3a U
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U SKCIIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTBIO TPOBOJUTH CTAaHAAPTHBIC W CEPTU(PHUKAIMOHHBIC HCIBITAHUS MaTEpUAIOB,
u3Ieui 1 TexHonoruueckux mnpoieccos (ITK-17).

3name:
- TEOPETUICCKUE OCHOBBI METOJIOB AaHATMTUICCKON XHMHH;

- IIPOLECChI d)OpMHpOBaHI/IH AHAIIUTUYCCKOr0 CHUTHAJIa B Pa3jIUMYHBIX aHAJTUTUYCCKHUX
METOAAXx,

- pacCMOTpeHHE MPUHIIMIIOB U3MEPEHUH B CTAHIAPTHBIX TPHOOpax;
- OCHOBBI METPOJIOTUHU B cOOTBETCTBUU ¢ pekomeHnanusmMu MIOITAK.
Ymems:

- TIIPUMCHATH HpI/IO6peTeHHBIe TCOPCTUUCCKHUEC 3HAHUA HW TIPAKTHYCCKHUEC HABBIKKM B
HpO(I)eCCHOHaHLHOﬁ ACATCIBbHOCTH AJIA PCHICHUA KOHKPECTHBIX XUMUKO-aHAIIUTHYCCKUX 3a1aY.

Braoems:

- wMmetroaosornei MMXA, MmMHUpPOKO HCMOAB3yEMBIX B COBPEMEHHOW aHATUTHYECKOU
MPAKTHKE;

- CHCTGMOfI BI)I60pa METOAa KQUECCTBCHHOT'O 1 KOJIMYCCTBCHHOI'O XUMHWYCCKOI'O aHaJIn3a,
- OLICHKOM BO3MOKHOCTEH METO4a aHaJIn3a;

- OCHOBHBIMH CIIOCOOAMH METPOJIOTHYECKOH 00pabOTKU pe3yJbTaTOB KOJIUYECTBEHHOTO
XUMHUYECKOTO aHaJIH3a.

3. KpaTkoe conep:xxanue JMCUMILINHBI:

Oo6mas xapakrepuctuka NMMXA. OCHOBHBIE HCTOYHHMKHM IOTPELIHOCTEH pe3yJbTaToB
aHanM3a U crnocoObl ux oueHku. OneHka mnpejaena OOHAPYKEHUS C MCHOJIb30BaHUEM (POpPMYIIbI
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Kaiizepa u craHmapTHOro OTKJIOHEHUS MMHUMaJIbHOrO Aerektupyemoro curHaiga no HIOITAK.
JluHelHBIN Nuamna3oH ompenenseMblx KoHIeHTpauuid. CrangapTHble oOpa3bl coctaBa. OCHOBHBIE
AHAJTUTUKOMETPOJIOTHYECKUE XaPAKTEPUCTUKA METOAOB M PE3yJIbTAaTOB aHaliu3a, CIIOCOOBI HX
OLIGHKU: TpeAen OOHapyXeHHs, KOI()(UIMEHT UYyBCTBUTEIBHOCTH, TPAHULBI HANA30HOB
OMnpeacIsiICMbIX COIlep)KaHI/IfI, CCIICKTUBHOCTD, MPCUHU3NOHHOCTL, MNPAaBUJIBHOCTH, 3KCHIPCCCHOCTD.
MeTtonasl mpo6o0TOOpa, pa3aesieHus: U KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorus MMXA. TlpuemMbl KOIWYECTBEHHBIX H3MEPEHHH (METOJA TpaayHpOBOYHOI
3aBHCUMOCTH BHEIIHEI0 W BHYTPEHHErO CTaHAapTa, MeETOA J00aBOK). AHaJIMTUYECKUE U
METPOJIOTHUECKUE XAPAKTEPUCTUKHU pA3IMYHBIX HHCTPYMEHTAJIbHBIX MeToqoB. [loHsTHe 00
aTtecToBaHHOW MeToauke. [Ipobnemsl BhIOOpa MeTona ananuza. O6o6mennsie ceenenus o [OCT P
NCO 5725 (2002).

OO1m1asi XapaKTEpUCTHKA CIIEKTPAIbHBIX METOAOB aHanu3a. Kiaccudukanus crieKTpanbHbIX
METOMOB aHanu3a. [lojaydeHHe XHMHKO-aHAIMTHYECKON WH(OpMAIMKH MpU B3aMMOJICHCTBHH
9JICKTPOMArHUTHOTO H3JYYCHHS C BEIICCTBOM. ATOMHAas ¥ MOJICKYJSPHAs CIEKTPOCKOIIHSI.
AOGCOpOIMOHHBIC U IMICCHOHHBIC METO/IbI aHAITH3A.

ATOMHO-3MHUCCHOHHBIA  CHEKTPAJIbHBIM  aHaM3. TeopeThueckue OCHOBBI  aTOMHO-
SMUCCHOHHOTO CHEKTpaJbHOro aHanu3a. McTouyHukKM BO30YyXKIeHHs crnekTpoB. KadecTBeHHas
XapaKTePUCTHKA AaHAJTUTHUYECKOro cHUrHama. VHTEHCHBHOCTh CIIEKTPANbHBIX JIMHUNA Kak Mepa
coJlepiKaHus dJeMeHTa B mpode. DaKkTophl, BAMSIIONINE HA HHTEHCUBHOCTh CHEKTPANbHBIX JTHHHM.
CrniexTpanbHble TPUOOPBI M CIIOCOOBI PErHCTPALUMU  CIEKTpa. paciuppoBKa SMHCCHOHHBIX
CHEKTPOB M MICHTU(UKALUS 3IEMEHTOB MO HUX CHEKTpaM. ATOMHO-DMHUCCHOHHBIA aHalu3 C
MHAYKTUBHO CBSI3aHHOM Iu1azmoil. KonnyecTBeHHbIN aHaan3. ATOMHO-dMUCCHOHHAs (OTOMETpUs
IUIaMeHU. ['a30Bble MiaMeHa Kak BUJbl HU3KOTEMIIEPATypHOH IUa3Mbl. BloOK-cxema IIaMeHHOIo
dboTomeTpa. Bo3MOXKHOCTH MeTOAa M €ro OrpaHWYCHUS. AHHOHHBIH M KAaTHOHHBIA 3 EKTHI.
O6nacTu mpUMEHECHHUS.

AToMHO-abcopOIMOHHass ~ crekTpoMeTpusi.  OOmas — XapakTepuCTHKa  MeToJa u
AQHAJTUTMYECKOTO CUTHana. IloriomeHne 31eKTpOMarHiTHOTO U3JIy4YEeHUsI CBOOOTHBIMH aTOMaMH.
bnok-cxema npubopa. McTouHnkn MoHOXpoMaTHuecKoro wusnmydeHus. CrocoObl aToMH3aIuu
npoObl. CpaBHEHHE AHAIUTUYCCKUX XaPAKTCPUCTUK METOJOB AaTOMHOH aOCOpOIMM W aTOMHOU
SMUCCHH.

AHanuThueckas MOJIEKYyJIApHasi CHEKTPOCKonusa. MeToabl ONTHYECKOM MOJIEKYIISIPHOM
CHEKTPOCKONMHU. XapaKTEpUCTHKA aHAJIMTUUECKOTro curHana. IloriomieHue 31€KTpoMarHUTHOIO
U3IyYEHUS! MOJIEKyJIaMU. OJEKTPOHHBIE IEpPeXoAbl M CHEKTPbl IOTJIOMIEHHUS] MOJEKYJ. 3aKOH
Bbyrepa-Jlambepra-bepa. Moumspusiii koadduuuent normomenus. CrekrpodoToMeTpudeckuii u
dboTomeTpruueckuii aHanu3. ONTUMHU3ANNS YCIOBUNM aHATMTHUECKUX onpeeacHuil. OTKIIOHEHUS OT
3akoHa byrepa-JlamGepra-bepa. Amnmaparypa mjis cnekTpo- u (OTOMETPUUYECKHX H3MEPECHHI.
TouHocTh pe3ynbTaToB (oTOMeTpuueckux ompeneneHuid. JuddepenunanpHas (OTOMETpHS.
MeTtoibl crIeKTPOPOTOMETPUIECKOTO TUTPOBAHUS.

OnyopumeTrpuueckuii ananus. llpupoma aHanmuTHUECKOTO CHUTHaNIA (IIyOpECICHIIUU U
dochopecuieanmu. KBaHTOBBIN W 3HEpreTHMdecKWid  BbIXOABL. DaKTOphI, BIUSAIONME Ha
MHTEHCUBHOCTh  (piyopecuieHuuu.  TemmeparypHoe W KOHLEHTPAallMOHHOE  TYIICHHE
diyopecueHuy. 3epKalbHas CHMMETPHsI CIIEKTPOB TMOIJIOIIEHHUS W UCIHYCKaHHs (IIpaBHIIO
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JlesmmnHa). 3akoH BaBuioa. Cxema ¢(ayopumerpuueckux usmepeHuil. Bpibop nepBuuHOro u
BTOPHYHOTO CBETO(UIBTPOB. I'pagynpoBoUHas 3aBUCUMOCTb U KOJMUECTBEHHBIH aHAIIN3.

TypOuaumerpudeckuidi u HederoMETpUUECKUH MeTOoAbl aHanmu3a. PaccesHue cBeta
AUCIICPCHBIMU CUCTCMaMMU. CBsI3b OIITHYECKOH IMIIOTHOCTH I[HCHGpCHOﬁ CHUCTEMBI C KOHHGHTpﬁIIHGfI
ompezenseMoro BemecTtBa. KodQ@puIMEHT MyTHOCTH CHCTEMBI. TeOopeTHYecKHe OCHOBBI
TypOunumerpun u HedemomeTpun. YpaBHeHue Poanes. CpaBHUTENbHas XapaKTEPHUCTHKA
AQHAIUTUYECKUX CHUTHAJIOB B TypOuauMeTpuu u HedenomeTpuu. TpeOoBaHUs, MPEAbSIBIIEMbIE K
UCIIONB3YEMBIM aHATUTUYECKUM PEAKIIHSIM.

OOmiass XxapakTepUCTHKA AJIEKTPOXUMUYECKUX METOJIOB aHajlu3a M UX Kiaccu(uKalus.
Knaccudukanuss 5>10eKTpoJOB B JJIEKTPOXMMHUYECKUX MeTojax aHanuza. llomspusyemble u
HEMOJISIpPU3yeMbI€  JJIEKTpOAbl. Vcmosb3yeMble XMMHUYECKHE W 3JIEKTPOXMMHUYECKHE PpEaKIuH,
TpeOoBaHUs, MPEABIBIAEMbIC K 3TUM peakiusaM. Bosmoxxnoctu DXMA.

KonnykroMeTpusi 1 KOHAYKTOMETpHUYECKOe TUTpoBaHHe. OO0Ias xapaKTepUCTHKa METO/A.
AHanuTHYECKUIl CUTHAII B KOHOYKTOMCTPHH. YILGJ'IBHaSI N OKBHUBAJICHTHASA 3JICKTPOIIPOBOJHOCTDH
pacTBOpPOB 3JIEKTPOJIUTOB. [TogBuxHOCTH HOHOB. [Ipsimas KOHIYKTOMETpUs u
KOHAYKTOMETpHUYECKOe TUTpoBaHUE. KpuBble TMTpoBaHMs. DaKTOPHI, BIHAIOIINAE HA BUJ KPUBBIX
TuTpoBaHusA. llpuHIUNManbHAasg cxema YCTAaHOBKM JUIsl KOHIYKTOMETPHUYECKMX HW3MEPECHMM,
UCIIOJB3yeMBIE AIIeKTpoabl. Bo3moxHoctn metoma. Ilpumepsl onpenenenuidi. BeicokodacToTHOE
TUTpOBaHue. Bo3moxHOCTH MeTOa.

HOTGHHI/IOMCTPI/ISI U INOTCHHUOMCTPHUYCCKOC THUTPOBAHHUC. I/IHI[I/IKaTopHBIe OJICKTPOJAbI MU
3NEKTpOoabl cpaBHeHHs. [loTeHIMan »IeKkTpojla Kak aHaJIuTU4YecKud curHaia. Honomerpus.
JonnanoBckuid 1 audy3uoHHBIN MOTeHIMambl. Kiaccudukaiums HOHOCETEKTUBHBIX AJIEKTPOIOB.
VpaBuenne Hukonbckoro-OiizeHMana. MeTollbl KOJUYECTBEHHBIX OIPEICICHUN W YCIOBHUS HX
npumenenus. llpsamas noreHuumometpusi (pH-metpusi, unonomerpusi). BosmoxHOCTH MeTOAA.
Metons! TuTpoBanusa. O6paboTKa KPUBBIX MOTEHIIMOMETPUIECKOTO TUTPOBAHUS.

Bonbsramnepomerpuueckue Meronabl aHanuza. Kiaccuueckas mnomsiporpadus. Ilomsipo-
rpammbl. MHTepriperanus nojsporpamM. OCTaTOYHBIA M KOHACHCATOPHBIM TOKH. YpaBHEHUE
nosisiporpaduaeckoit BosHbI [elipoBckoro-UnpkoBuya. [ToTeHIIMaM MOMyBOJIHBI KaK KauyeCTBEHHAS
XapaKTepUCTHKA AHAIMTUYECKOTrO0 CHUrHajia. Bweibop u HazHaueHue mnomnsporpaduyeckoro ¢ona.
[TpenenpHbIi AUQGY3UOHHBIN TOK KaK KOJIUMYECTBEHHAS XapaKTEePUCTUKA aHATUTUYECKOTO CUTHAA.
Amnepomerpuyeckoe THUTpoBaHHe. OOIIas XapaKTepHCTUKAa METO/a M aHAIUTHYECKOTO CHUTHAJA.
Bri6op ycnoBuit amnepomerpuyeckux u3MepeHuid. [IpuHnunuanpHas cxema aMIepoMeTpHIECKOro
tuTpoBaHus. Kpusslie TuTpoBanus. [IpumMepsl NpakTUYECKOTO UCIIOIb30BaHUS METOAA.

KynoHoMmeTprueckuii METO1 aHaIU3a

Knaccudukanus MeTo0B KyJoHOoMeTpur. KonndyecTBo 3yIeKTpUYecTBa KaK aHAIUTHUYECKUN
curHan. IIpsmas KyJOHOMETpuss U KyJIOHOMETpHUUYECKoe THUTpoBaHHe. Pacuer koiudecTBa
JNIEKTPUYECTBA, 3aTPAYEHHOIO HA  JJIEKTPOXUMHUYECKYIO peakuuio. KyioHomerpuueckoe
TuTpoBaHue. BpiObop Toka oanekrponuza. [lpuHnunuanbHas cxemMa  YCTaHOBKU  JUIA
KYJIOHOMETPUYECKOTO TUTPOBAHUA. [IpakTHueckoe MIPUMEHEHHE METO/A.
OnexkTporpaBuMeTpudeckuil aHanu3. O01mas XxapakTepuCTHKa METOA U aHAJIMTUYECKOr0 CUTHaJIa.
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OOmiass xapakTepucTHKa XpoMaTorpauueckux MeTOIOB. TeopeTHuecKkue OCHOBBI
xpomaTorpaduueckux MeTonoB. Xpomartorpamma. [lapamerpsl ynepkuBanus. KauecTBeHHas u
KOJIMYECTBEHHAS! XapaKTEPUCTUKH AHATUTHYECKOrO CHUTHajla B KOJIOHOYHOW XpoMaTorpadum.
OU3NKO-XMMUYECKHE OCHOBBI Xpomarorpaduueckoro mpouecca. Kiaccupukanus MeTomoB
XpoMmarorpauu TO arperaTHOMy COCTOSHHIO (a3, 10 MeXaHU3My pa3/eleHHus W CIOCO0y
odpopmiieHus nporecca. CTeneHp pa3faeeHus U KpUTEpHil celeKTUBHOCTU. KpuTepuii pa3aeneHus.
OnTuMu3aIus mpoIeccoB pasaeneHus: cMeceit Bemiects. Koaddunument pacnpenenenus. OCHOBHOE
ypaBHeHue Xpomartorpaduu. CBsi3zb (OpMBI BBIXOAHOW KPHUBOM C W30TEPMOM pacrpeicsieHHs] B
KOJIOHOYHOUM xpomarorpaduu. BeicoTa, SKBHUBaJICHTHass TeopeTHueckoi Tapenke. KuHeTnueckas
Teopust xpomarorpaduu. YpasHenue Ban-/leemrepa.

lazoxuakoctHast xpomarorpadus. OOmas xapakTepucTuka MeTona. llpuHIMNUanbHAs
cXema rasoBoro xpomarorpada. YCTpOHCTBO M Ha3HadeHHUE y3i10B xpomarorpada. TpebGoBaHus,
MpPEAbSBISIEMbIE K HEMOJBM)KHOW W TOABMXHOU (pazam. JlerexkTopbl. MeToasl uaeHTUPUKAIUH
BEIIECTB B razoBoi xpomarorpaduu. MneHTudukamus KOMIIOHEHTOB paslelsieMbIX CMeECce ¢
MOMOIIBIO JIOTAaPU(PMHUUECKHX HHICKCOB yaepxkuBaHUSA. CrnocoObl KOMMYECTBEHHOTO aHalM3a.
[TpumMepsl MPaKTUIECKOTO UCIIOIB30BAaHUS Ta30BOM XpoMaTorpaduu.

XKunkoctaas xpomartorpadus. Krmaccuduranus MeTOmOB KUAKOCTHOH Xpomarorpadum.
Ocob6ennoctn BOXX. [IpuHIMnmansHas cxema >KHIKOCTHOTO Xpomarorpada. TUmsl 1eTeKTOpoB B
BOXX. JXunkocraoancop6uumonnas BOXXX. HopmanbHo-ha3oBelii u  oOpalieHo-()a30BbIif
BapUaHTHI: COPOCHTHI, OJIOEHTHI, pa3feisieMble BellecTBa. YpaBHeHwe Hokca. Mertoas
uACHTU(UKAIIMY BEIIeCTB W KoiuuecTBeHHoro ananmu3za B BOXXX. Ilpumepsl mpakTHuecKoro
ucnonszoBanuss BDXKX. PacnpenenurenbHas OymaxkHas xpomatorpadus. KauecTBeHHas wu
KOJINUECTBEHHAsI XapaKTEPUCTUKU aHaJUTH4Yeckoro curHaiga. OOnacte mnpuMmeHeHus. [enb-
xpomarorpadus. [logsmwknas u HenmoaBrkHas ¢a3pl. OOIIEe ypaBHEHHE, OMUCHIBAIOIIEE MPOIECC
renp-xpomarorpagun.  Bo3MoxHOCTH — remb-xpomatorpaduu.  Ilpumepbl  MpakTHYECKOTO
ucnonb3oBaHus. MoHooOMeHHass W WoHHas Xpomatorpadusi. TpeOoBaHHs, TNpenbsIBIIEMBbIE K
peakiusM HOHHOTO oOMeHa. OcoOeHHOCTH MOHOOOMEHHOH XxpoMmarorpaduu. KoHcTaHTa HOHHOTO
obmena. M3orepmbl monHoro oomena. Karnonutsl u aHHOHUTHL. K03 dUIIMEHT CENTeKTUBHOCTH.
HNonnas  xpomarorpadusi.  brnok-cxema  umoHHOro  xpomartorpada. Pazgensromume u
KOMIIEHCAIIMOHHBIE KOJIOHKH. AHATUTUYECKHE BO3MOKHOCTH METO/IA.

ABTOMAaTUYECKU U aBTOMATHU3UPOBAHHBIN aHanu3. J[pyrue Metoapl aHanusa. JJuCKpeTHbIE
aBTOMaTnyeckue a”anusaTopbl. llpuHmmn peicTBusa. HenpepblBHBIM NPOTOYHBIA aHAIU3 H
MIPOTOYHO-UHKEKIIMOHHBIN aHanu3. [loHsaTHe 00 aHamUTHYECKON Macc-criekTpoMeTpun. CyIIHOCTh
MeToAa. AHAJIN3 OPraHUYECKUX BEIIECTB. JJIEMEHTHBIN aHAIIN3.
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4. O0beM yueOHOH TUCHMIIINHBI:

O06Bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eIMHUIIAX gacax
OO0mas Tpy10€eMKOCTh JMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
AyIUTOpPHbIE 3aHATHS 0,67 24
Jlextuu (JIek) 0,22 8
Jlaboparopusie padoTs (JIad) 0,44 16
[Tpaxtuueckue 3ansatus (113) - -
CamocrositesnbHas padora (CP): 1,22 44
Buja koHTpOJISI: 3a4eT ¢ OlleHKOi 0,11 4
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AHHOTAIUs padoyeil MPorpaMMbl U CHUIIHHBI
«Ikoqorus» (b1.B.0/1.10)

1. Heab AUCHMNJIMHBI: CHOPMHUPOBATH y CTYACHTOB TPEICTABICHHE O COBPEMEHHBIX
DKOJIOTMYECKUX TIpodiieMax, O (DU3MKO-XMMHUYECKHX IMPOILECccaxX, MPOTEKAIIUX B Pa3IUYHBIX
KOMITOHEHTAaX OKPYXalolel Cpeibl U O CTENEHU aHTPOIIOTC€HHOTO BO3JACHCTBUS HA 3TH MPOIIECCHI,
BBIPA0OTATh y CTYJIEHTOB HaBBIKM CUCTEMHOTO MOAXO0Aa K M3YUYEHHUIO M PEUICHUIO0 SKOJIOTHUECKUX
npo0sieM, BO3HHMKIIMX B pPE3yJIbTaTe MPOMBIILICHHO-X03SIIICTBEHHON [EesATENbHOCTH 4YelloBeKa,
Pa3BUTH MBIILIEHUE, MTO3BOJISIONIEE MPABUILHO OLEHUBATH JIOKAJIbHbIE U OT/IaJI€HHbIE TTOCIEACTBUS
MPUHUMAEMBbIX PEIICHUN AJIsl OKpYKaroIlllel Cpelibl U YeJIOBeKa.

2. B pe3yabTare u3y4yeHUus AUCHUNIMHBLI 00y4alOMIUICA MO MporpaMMe GakajaBpuarTa
HAOJIKeH:

Obnadams CleqyOIMIUMA KOMIETSHITHSIMHE:

- TOTOBHOCTHIO WCTOJB30BaTh 3HAHHWS O COBPEMEHHOW (IM3MUECKON KapTUHE MUpAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUHM  BEIIECTBA JUII  MOHUMAaHUS
OKpykaromiero mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HUCIIOJI30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMHUUECKON CBS3H B
Pa3IUYHBIX KJIaccaX XMMHUYECKHX COCAMHEHUN ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XHUMHYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKpyskatomem Mupe (OITK-3);

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIlIeHUss Mpu pazpadboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YETOM
DKOJIOTHUECKUX MOcaeAcTBHM ux npuMenenus (ITK-4).

3namo:

- OCHOBHBIE 3aKOHBI 001 SKOJIOTHH;

- 3aKOHOMEPHOCTH CTPOCHUS U (YHKIIMOHUPOBAHUU OMOCHEPHI;

- COBPEMEHHBIE 3KOJIOTUUYECKHUE MPOOTIEMBIL;

- OCHOBBI PALIMOHAIILHOTO MPUPOIOTIOTH30BAHMS;

- OCHOBHBIE MPUHIIUIIBI 3AIIUTHI IPUPOJAHOMN CPEbl OT aHTPOMOTEHHBIX BO3ACHCTBHIA;

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

- OCHOBHBIC TIOHATHS U TPUHITUIIBI KOHIETIITUN YCTOMYUBOTO Pa3BUTHS,

- OCHOBHBIC CBEJICHUS O TJI00aIBHOW MPOoOJIeMaTHKE, MPUPOTHBIX pecypcax, TUIaHEeTapHbBIX
rpaHHIlaX, AHTPOIOT€HHOM BO3JCUCTBUU Ha OKPYKAIOIIYI0 Cpeay, YIPAaBICHHUH KadeCTBOM
OKPYXaIoIIEi Cpeapl;

- IPUHIUIIBI 3€JICHON XUMUU.

Ymemo:

- TPUMEHATH TMOJY4YCHHbIE 3HAHMUS M OIEHKU COCTOSHUS OKpYXKaloIIeHd cpeabl u
PaIMOHATILHOTO HUCIIOJIb30BaHUS MTPUPOIHBIX PECYPCOB;

- WCMONB30BaTh CETEBBIE KOMIBIOTEPHBIE TEXHOJOTMH U 0a3bl JAaHHBIX JUIS PEIICHUS
KOHKPETHBIX 9KOJIOTHUECKUX MPOOIIEM.

Bnaoemy:

- TMOHATUHHBIM almaparoM B 00JacTH OO0IIeN SKOJIOTMH, PAllMOHAIBHOTO HCIOJB30BaHUS
MPUPOJIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH CPEIbl.

3. KpaTkoe conep:kanue IMCHUIIHHBI:

BBenenue, OCHOBHBIC TTOHSITHSI TUCITUTUIUHBI.
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MecTo DUCHMIUIMHBI B CHCTEME OOIIET0 M XMUMHUYECKOro oOpa3oBaHHs. DKOIOTHUYECKOE
oOpa3oBaHne W 00pa3oBaHHME A YCTOMUMBOTO paszButhsa. OOILIECTBO M OKpY’Karolas cpeia.
[IoHsATHE yCTOWYMUBOIO pa3BUTHS.

Moayas 1. OOmue Bompochl »kojoruu. buocdepa. buoskonorus. buochepa u
YCTOMYUBOCTb.

1.1 OcHoBHbIe 3aKkOHBI 3Kk0sIoTHH. broskomnorus. [Tousitue 06 skocucTeMax. Y CTOWYHUBOCTh
skocucteM buocdepa, ee IBOMIONUS W YCTOMYMBOCTh. DKOCUCTEMBI 3€MJIM W YCTOWYUBOCTD.
OcHoBHbIE CcBelleHHd O IiaHere 3emis. OCHOBHBIE NOHATHS SKOJIOTMU. 3aKOHbI M IPUHIUIIBI
skonoruu. [loToku sHepruu u BemiecTBa B 3kocucteMax. OCHOBHbIE OMOT€OXMMHUYECKHE LIUKIIBI
(xpyroBopoThI BelecTB). LIUKITUIHOCTH mporieccoB B 6rochepe U yCTONIHBOCTb.

1.2 Hapononacenenue. UenoBeuecTBo Kak 4yacTh Ouocdepsl. emorpaduueckre mpodieMsl.

JluHaMuKa 4elI0BEYECKOW MOIYJISIUU, POKIAEMOCTh, CMEPTHOCTb, BO3pACTHAsI CTPYKTYypA.
[TpobnemMbl COBPEMEHHOTO 3Tana pocTa YUCICHHOCTH HaceneHus. | eorpaduueckoe pacupeaencHue
HacelsleHus. PerynupoBanue HapoloHACEIEHUS.

Moayab 2. Crpoenne u coctaB reocdep 3emumn. OCHOBHBIC (DH3UKO-XUMHUYCCKHEC
MPOLIECCHI, TPOTEKAIOILIUE B reochepax.

2.1 Atmocdepa 3emun.

Crtpoenue atmochepsl, poib (POTOXUMUYECKUX peakiuii B (OPMUPOBAHHWU COCTaBa
aTMocdepsl.

[MapuukoBsiii 3¢ dekr. [lapHukoBeie razel B arMmocdepe. Knmmarnueckue mociuencTBus
AHTPOIIOT€HHOM JIeATENbHOCTH.

PacripenieneHue KoHIEHTpanuu 030Ha B atMocdepe. O30HOBBINA cioid. [IpupomHbIi UK
030Ha. COBpEMEHHOE COCTOsSIHME 030HOBOTO cios. IlocnmeacTBusi paspylieHuss 030HOBOTO ClOs
3emmm q1s denmoBeka W Owocdepbr B 1menoM. CrtpaTocdepHbld 030H M TpOmoc(epHBIN O30H:
CXOZICTBO U paziuuus. MexIyHapoaHOe COTPYIHHYECTBO B 00JaCTH OrpaHUYEeHHE TPOU3BOJICTBA U
HCIIOJIb30BAaHUS 030HOPA3PYILIAIOIINX BenleCTB. MOHpeanbCKUil IPOTOKOJL.

KucnotHele 10U U TPOLIECCHl OKUCICHHs mpuMmecedt B Tpomochepe. DoToxumMudeckuit
CMOT.

2.2. T'uapocdepa 3emin.

Bunet Bog Ha 3emute. [IpecHbie Boasl. ['naponoruueckuii nuki. I'1o06anbHble 9KOJIOrHUYECKHEe
npoOaembl Tuapocdepsl. ['TaBHbIE KaTHOHBI M AHUOHBI TPUPOIHBIX BOA. KHCIOTHO-OCHOBHOE
paBHOBecHe B npupoaHbix Bojax. lllenounocts npupomnbix Boj. OCHOBHBIE MPUYUHBI, TAlbl U
MIOCJIE/ICTBHSI 3aKHUCIICHUSI IPUPOJHBIX BOJOEMOB. OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE TIPOLIECCHI B
npupoaHbIX BogoeMax. Crpartudukanus OpUpoIHBIX BogoeMmoB. Ilpomeccsl adTpodukanuu
BoA0eMOB. [[puuuHbI 1 ocaeACTBUS.

2.3. Jlutocdepa 3emin.

3emuas kopa. [TouBa. Ctpoenue nouBeHHoro cios. CocraB nmouB. OpraHMYecKue BEIIECTBA
B mo4Be. Poyib XKMBBIX OpraHU3MOB B ()OPMUPOBAHHM TIOYBEHHOTO CJIOS. TsDKENbIe METaUTbl B
nouse. [lerpaganusa nous. BogHast u BeTpoBasi 3po3us MOYB.

Moayabs 3. AHTPOMOTEHHOE BO3JCHCTBHE Ha OKPYXKAIOUIYI0 CpPEely M paldoOHAIBHOE
MPUPOIOTNOIB30BAHKE.

3.1. Tlpupomuwsie pecypcol. IlonsiTne 00 oOTXO0max TPOU3BOACTBA W TMOTPEOICHUS.
ManooTxoaHble 1 6€30TXOHbBIE POU3BOJICTRA.

3.2 [lonsTHE O TUIAaHETAPHBIX TPAHHUIAX. AHTPOMOTEHHBIE BO3MYILIEHUSI OMOTEOXUMUYECKUX
UKJIOB a30Ta U Gochopa. OCHOBHBIC IPUHIIUIIBI 3€JICHON XUMUH.
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Mopayasb 4. YcTolunBO€E pa3BUTHE.

[TonsiTne 00 yCTOWMYMBOM  pa3BUTHH.
0TeueCcTBEHHBIX yueHbIX. Llenun ycroitunBoro passutuss OOH. MexayHapogHoe cOTpyAHUUYECTBO B
00J1aCTH YCTOWYMBOTO pa3BUTHS. [IpOMBINUIEHHAs 3KOJOTHS U 3€JeHas XMMHS KaK MHCTPYMEHT

I/ICTOpI/IH CTAHOBJICHUA  ITOHATHA. Bxkman

oOecrneyeHns yCTOWYMBOro pa3BUTHS. DKOJIOTHUECKasl 3THUKA.

4. O0beM y4eOHOH TUCHMIIINHBI:

O6bem
Buabi yueOHoli padoThl B 3auerHbIx B akanem.
eIMHUIIAX Jacax
OO0masi TPy10€eMKOCTh THCIIUIUIAHBI 10 Y4eOHOMY TJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,22 8
Jlexmmm (Jlek) 0,17 6
JlabopaTtopusie paboTs (J1ab) - -
[Tpaktuueckue 3ansatus (I13) 0,06 2
CamocrositesibHas padora (CP): 2,53 91
Buj koHTpOJS: 3K3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«IIpoexTpoBanue aerane MmamuH 1 annaparos» (b1.B.0O/1.11)

1. eap AMCHUIIMHBI: HAYYUTh CTYJEHTOB TBOPUYECKOMY IIOAXOLY K BBIIIOJHEHUIO
VMH)XCHEPHBIX pacyeToB Ha IPOYHOCTb, JKECTKOCTh U YCTOMUMBOCTBH AJIEMEHTOB KOHCTPYKLMH,
JleTajei v y3JI0B MallluH U annaparos.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMmMe 0akajiaBpuara
HOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBHIO M TOTOBHOCTHIO HCIIOJBH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIAH B podeccuonanbroit aesreabroctu (OTTK-1);

- TOTOBHOCTHIO HCHOJIb30BaTh 3HAHMSI O COBPEMEHHOM (hM3MUECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHUM  BEIIECTBA JUJII  MOHUMAaHUS
OKpYy>Karomiero Mupa u sieieHuit mpupost (OI1K-2);

- TOTOBHOCTBIO HCIIOJI30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMUUECKON CBS3H B
pa3IMYHBIX KJIaccaX XMMHUYECKUX COCIMHEHUN Ui TOHUMaHUsl CBOMCTB MAaTepHAJIOB U MEXaHU3Ma
XMUMHYECKHUX MPOIECCOB, IPOTEKAIOIINX B OKpyskatoriem mupe (OITK-3).

3uams:

- KOHCTPYKLHH, TUMAXU U KPUTEPUU pabOTOCHIOCOOHOCTH JeTajeil MamluH, cOOpOYHBIX
eauHuIl (Y3JI0B) U arperaTos;

- OCHOBBI TEOPHM COBMECTHOW pabOThl M METOABI pacyera JeTajedl M y3J0B MallUuH U
anmnapaToB XUMUYECKON TEXHOIOTHH.

Ymemy:

- BBITIOJIHATD U YUTATh TEXHUYECKUE CXEMBbI, UePTEKU U ICKU3bI JIeTaNCH, y3JI0B U arperatoB
MaIINH, COOPOYHBIX UYEPTEKEH U YepPTEKHU OOIIETO BU/IA;

- IPOU3BOJIUTH PACUYETHI IO OCHOBHBIM KPUTEPHUSIM pabOTOCTIOCOOHOCTH U KOHCTPYHUPOBAHUS
JeTajieil MalluH;

- MPOU3BOJUTH PACUEThl U KOHCTPYHUPOBAHHUE J€Tajeil MAallMH U MEXaHHU3MOB C yYE€TOM
IIPOM3BOJICTBEHHON TEXHOJIOTMU U SKCIUTyaTal|H.

Bnaoemy:

- HaBbIKAMU KOHCTPYUPOBAHUS U TEXHUYECKOI'O TBOPUYECTBA;

- IpaBUJIAMH [TOCTPOCHMS TEXHUUECKHUX CXEM U UYepTeKel;

- OCHOBHBIMH METOJIaMHU pacyeTa W MPOCKTHPOBAHUS MEXaHUYECKUX Y3JIOB U SJIEMEHTOB
TEXHHKHU.

3. Kpartkoe coagep:xanue JTUCUMILIUHBI:

Monyab 1. «Pacyer XMMHYECKOr0 anmapara ¢ MeXaHHYeCKHUM IMepeMelInBaoIuM
YCTPOCTBOM.

ITo Bcem aTamam KypcoBOTo MpoeKTa o(opMIsIeTCs €IuHas TMOsSCHUTETbHAs 3amucka. B
MOSICHUTEJIbHYIO 3aIMCKY BKJIIOYAIOTCS POCKTHBIE U MPOBEPOYHBIE PACUEThl TUIIOBBIX 3JIEMEHTOB B
COOTBETCTBUU C JIEHCTBYIOIIUMHU MeToaukaMu. [IponsBoaurcs:

1) BEIOOP KOHCTPYKITHOHHBIX MaTCPHAIIOB;

2)pacyeT OCHOBHBIX T€OMETPUYECKUX PA3MEPOB allapara;

3)pacyer TONIIMH CTEHOK amrapaTa u pyOariku;

4)noadop npuUBOIA;

5)pacuet (1aHIIeBOrO COCAMHEHHMS KPBIIIKU C KOPITYyCOM arlapara;

6) pacueT Bajia MEIIAJIKK HA BUOPOYCTOWYMBOCT M TIPOYHOCTB;
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7)mom6op U pacyet MyhThI;
8)mo0op M pacyer yIIOTHEHHS.

Monyab 2. «HepTex 0011ero BUaa anmaparay.
BrimonHsgercs yeprexk oOIIEro BHIA amnmapara ¢ BHIAMH, pa3pe3aMH, CEUYCHUSIMH U
BBIHOCHBIMU 3JICMCHTAMH, OJAOMIHMU IIOJTHOC MPCACTABJICHUC 00 ero YCTpOﬁCTBG U TOPHUHIUIIC

paboTel. YepTex oOLIero BUAa anmnapara CoJIepKUT:

1. N3o0paxkenne anmapara (BHJIBI,
coJiepKalue OKOHYATeIbHBIC KOHCTPYKTHBHBIC PEIICHHS,
2. OCHOBHBIE pa3MepHI;
3. Pacnonoxenue mtynepos, JIOKa, OMop arnmapara;
4, Tabnuily Ha3HAYCHUS IITYLEPOB B alapare;
o. TexHHUECKyI0 XapaKTePUCTHKY U TEXHUUYECKUE TPEOOBAHUS K HEMY.

pa3pesbl, Ce4YeHHs, BBIHOCHBIE 3JEMEHTHI),

UYepTex BoIONHACTCS Ha JucTe popmara Al.
KypcoBoii mpoekT sBIseTCS CaMOCTOSITEIbHOW PaboTOM CTyZieHTa, KOTOPBIA HECET MOJIHYIO

OTBETCTBEHHOCTh 3a €€ KadyecTBO (MPaBUJIIBLHOCTh PACUYETOB,

opopmieHHE uepTexKel) u

CBOEBPEMEHHOCTb BBINIOJIHEHUS BceX 3TanoB paboT. [IpenmonaBarens — pyKOBOAUTENh MPOEKTa
HampaBiisieT paboTy CTyAeHTa, KOHCYJIbTHPYET MO HEACHBIM BOIPOCAM, OMNpENENsieT CTeleHb
3aBEPUICHHOCTH OTENIbHBIX ATAOB MPOESKTUPOBAHHSL.

4. O0beM yueOHOH TUCHHUIINHBI:

O6Bvem
Buabl yueOHoii padoThI B 3aueTHBIX B akanewm.
eIMHUIIAX gacax

OO0mas Tpy10eMKOCTb JUCHUILIAHBI 110 Y4eOHOMY IVIaHy 2,0 72
AyIuTOPHBIE 3aHSITHS 0,28 10
Jlexuun (Jlek) - -

Jlaboparopubie padoTs (JIad) - -

[Tpaktuyeckue 3ansatus (I13) 0,28 10
CamocTrosiTebHas padora (CP): 1,61 58
Bua koHTpOJIS: 3a4eT ¢ OLEHKOM 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«IIpoexkTHpOBaHHUE NPOLIECCOB U ANNAPATOB XUMHU4YecKoil TexHoaorun» (b1.B.0/1.12)

1. Henb AMCOMIUIMHBI: CYIIECTBEHHO PACIIMPUTh, CUCTEMATU3UPOBATh U UCIOJIb30BaTh Ha
NPaKTUKE 3HaHUI OCHOB THJIPABINYECKHUX, TEIUIOBBIX M MaCCOOOMEHHBIX MPOLIECCOB XUMHUYECKOU
TE€XHOJOTMH, I[O3BOJISIIOIIMX BBIMYCKHUKAM OCYIIECTBIISITH HAay4YHO- MCCIEI0BAaTENbCKYI0 H
IPAKTUYECKYI0 paboTy Ha NPEIIpPUATHUSX.

2. B pe3yabTarte n3y4eHusi JMCHUIUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajappuara
HOJIKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

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

- CIIOCOOHOCTBIO  BBIABIATH UM YCTPAaHATh OTKIOHEHHS OT PEXKUMOB  pabOThHI
TEXHOJIOTHYECKOTO 000pyI0BaHMs U ITApaMeTPOB TeXHoJoruueckoro mporecca (ITK-11);

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
IPOBOJUTH 00pabOTKy HMX pe3ylbTaTOB M OLEHHBATh MOTPEUIHOCTH, BBIJBUTATh TUIOTE3bl U
YCTaHABJIMBATh TI'PAHMLBI MX INPUMEHECHMs, NPUMEHATh METOIbl MAaTEMAaTHYECKOIO aHan3a H
MOJICIIUPOBaHHUsI, TCOPETUIECKOTO U dKCIIepUMeHTaIbHOTrO nccnenoBanus (I1K-16).

3uams.

- METOJIbI pacyeTa TeIIo- U MacCCOOOMEHHBIX alIaparos;

- OCHOBHBIE IIPUHLUIIBI OPraHU3aLMH IPOLECCOB XMMHUECKON TEXHOJIOTUH;

- TUTOBBIE IIPOLECCHl XUMUYECKONW TEXHOJIOTUH, COOTBETCTBYIOILIME allIapaThl 1 METObI UX

pacuera;

- METOJIbI COCTaBJICHUS TEXHOJIOTMYECKUX CXEM C HAHECEHHEM BCEX aImapaToB.

Ymems:

- COCTaBJIATh MaTepHUaIbHbIC U TEIJIOBBIC OANAHCHI I CUCTEM Ta3-KUAKOCTh;

- PacCUUTHIBATh MapaMeTPhl TEII0- 1 MAaCCOOOMEHHOTO 000PYI0BaHUS U HACOCOB;

- momOwWpaTh  CTaHAApTHOE  OOOpYIOBaHHWE,  HCIONB3yeMOE B  XHMHUYECKOU
MPOMBIIIICHHOCTH.

Brnaoems.

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

- OCHOBaMH IMPABWJIBHOTO MOAOO0pa TETUIO U MAaCCOOOMEHHOT0 000PY10BaHHUS;

- METOJaMH COCTaBJICHHSI TEXHOJOTHYECKMX CXEeM U Trpapuueckoro Mu300paxeHus
OCHOBHOTO 000pYTOBaHUSI.

3. KpaTkoe conep:kanue IHCHUIIHHBI:

BBenenne. Omnucanue NPUHIUNHAIBHON CXEMBl  PEKTU(MUKAIIMOHHOW  YCTaHOBKHU
HenpepeIBHOTO jeiicTBusa. CpaBHeHHE W 00JIaCTH MPUMEHEHHUS HACaJOYHBIX M Tapeab4aThiX
KoJIOHH. [locTpoeHne paBHOBECHOW JTMHUM HA OCHOBE TIOJYUYEHHBIX UHINBUYaJIbHBIX 3aJJaHU.

Moayas 1. Pacuer pekTH(PMKANMOHHOI KOJOHHBI. PacueT Hacalo4HOW U Tapenb4yaTon
PeKTH(HUKAIIMOHHONW KOJIOHH HETPEPBIBHOTO JelcTBHsI. MaTepuaibHblli OaaHc KOJIOHHBI. Pacuer
MHUHHUMAJIBHOTO W pabodero ¢iermoBoro uucia. [loctpoenne pabounx imnHmi. Pacuer ckopoctu
napoB M JAuameTpa KoOJIOHHBL. OmnpeneneHue BbICOTHI ammapara. PacueT TuApaBIMYECKOIro
CONPOTUBIIEHUS KOJOHHBL. CpaBHEHME MAaHHBIX pacyeTa HAcaJOYHOM M TapeabyaTod KOJOHH.
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CorocTaBiaeHue AAHHBIX, IOJYYCHHBIX IO HPpOTrpaMMaM KOMIIBIOTCPHBIX U PYYHBIX pPACUCTOB.

Br160p KOOHHBI.

Monayab 2. PacueT um BbIOOP Tenm1000MeHHHKOB. Pacdyer u BbIOOp TEIIOOOMEHHUKOB

(I/ICHapI/ITCJISI, KOHACHCATOpa, IMoA0rpeBaTeiiid, X0JOJUJIbHUKOB JUCTHUILIATA U KYGOBOI‘O OCTaTKa) o

oOmieit cxeme. ComnocTaBieHUEe JaHHBIX, MTOJYYEHHBIX MO NMPOTrpaMMaM KOMITBIOTEPHBIX M PYUYHBIX

pacueroB. ['mapaBnudeckuii pacuer. BoiOOp onmTHMansHOTO BapruaHTa TEINIOOOMEHHHKA.

Moayas 3. I'mapoauHamMuveckue pacderbl. Pacuer ruipaBIMueCKOro COMPOTHUBIICHUSA
TpyOOInpoBOI0B. PacueT onTUMaNbHBIX TUAaMETPOB TPYOOTIPOBOIOB. PacyeT u moaoop HaCOCOB.

Moayas 4.I'padpuueckoe odopmienue. TexHomornueckas cxema. PextudukanmonHas
KOJIOHHA OIPEIeTICHHOTO TUTIA C U300paKEHUEM JIeTaleil KOHTAKTHBIX AJIEMEHTOB, PACCYMTAHHBIX B

moxyae 1.
4. O0beM yuyeOHOH TUCIMIIINHBI:
O06Bem
Buabl yueOHol padboThI B 3aueTHbIX B akanem.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTh JMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
AyIUTOpPHbIE 3aHATHS 0,28 10
Jlexuun (Jlek) - -
Jlaboparopusie paboTs (J1ad) - -
[Tpaxtuueckue 3ansatus (113) 0,28 10
CamocrositeabHas padora (CP): 1,61 58
Buja koHTpOJISI: 3a4eT ¢ OlleHKOi 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«Haueprareabnas reomerpusi» (b1.B.0/1.13)

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 UCIOJIb30BaTh HOPMATUBHBIE TOKYMEHTHI 110 Kaue€CTBY, CTAHAAPTU3ALMHU U
cepTuUKay MPOAYKTOB W U3ICIUN, IEMEHTHl 3KOHOMUYECKOTO aHalin3a B IMPAKTUYECKOM
nesitenbaocTH (ITK-3);

- CIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAIMIO, T0A0MpaTh 000py10BaHuUE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CIIOCOOHOCTHIO IUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HMX pE3yJlbTaTOB M OLEHUBATh MOrPEIIHOCTH, BBIJBUraTh THUIIOTE3bl U
YCTaHABIMBATh TPAHULBI MX IPUMEHEHHUs, NPUMEHITh METOAbl MAaTEMaTHYECKOTO aHalu3a M
MOJICTTUPOBAHHSI, TEOPETUIESCKOTO U IKCIIEpUMEHTaIbHOTO ucciaenoBanus (ITK-16).

3uams:

- OCHOBHBIC 3aKOHbI T'€OMETPUYECKOTO (POPMUPOBAHUS, MOCTPOCHHUS W B3aUMHOIO
nepecedeHusl MoJieNield MIIOCKOCTH M MPOCTPAHCTBA, HEOOXOJUMBIC Ui BBIOJHEHHUS M YTCHUS
yepTexeil KOHCTPYKLUUH, pelleHue MO3ULIMOHHBIX, METPUYECKUX 3a/]ay, BHIIIOJHEHHE DPa3BEPTOK
IIOBEPXHOCTEH;

- TIpeuMmylecTBa rpaduveckoro crocoba mnpeacTaBicHUs WHMOpMaIuu; rpapuiecKre
(b OpMBI, TPaMMAaTHKY .

Ymemo:

- BOCIIPUHUMATh ONTHMAJIbHOE COOTHOIIEHHE YacTel M 1IEeJIOT0 Ha OCHOBE TpadUuyecKUX
MOJI€NIEN, NPAaKTHUUECKH pEaJu3yeMbIX B BHUAE YEPTEKEH KOHKPETHBIX IPOCTPAHCTBEHHBIX
00BEKTOB;

- WCHOJB30BaTh YEPTEX, TEXHHUUECKUH PHCYHOK Il TpaduyecKoro IpeacTaBICHUS
TEXHUYECKUX PELICHUN;

- ucnonb3oBaTh craHgaptbl ECKJ], KOHCTpYKTOpPCKYIO IJOKYMEHTAlUI0 (YEpTEXHYIO U
TEKCTOBYIO) B IIPOU3BOJICTBEHHOM, TPOCKTHOM M MCCIIEIOBATEIHCKON paboTax.

Braoemy:

- OCHOBHBIMU TMOHSTHSIMH, CBSI3aHHBIMU C TpadUUYecKUM MpeJCTaBICHUEM HHGOpMaLUU
rpadpuueckuMu cocobaMu peHIeHus METPUYECKUX 3aJad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
YyepTekax, METOJaMM MPOCHUPOBAHUS U M300PaKEHHUS MPOCTPAHCTBEHHBIX (OPM HA IJIOCKOCTU
IPOEKIINH.

3. Kparkoe conepxxanue JMCUMILIAHBI:

[Ipenmer nHauepraTenbHOM TreomeTpuu. Buael npoernupoBanus. KoMIuieKCHBIM yepTex
TOYKM Ha 2 W 3 IJIOCKOCTH MNpoeKUHid. CBs3b CHCTEMBI IJIOCKOCTEM MPOEKUHUA € CUCTEMOM
NpsIMOYTOJIbHBIX KoopAuHAT. KomruiekcHbl uepTex mnpsiMoi. [lpsiMble W TUIOCKOCTH, YaCTHOTO
nosioxeHust. OnpeneneHue HaTypaibHOW BEIMYMHBI OTpe3Ka. B3auMonmpuHaMJIeKHOCTh TOUYKU U
npsiMoil. ['aBHBIE JIMHUM TUIOCKOCTH. B3anmHOE pacmonokeHue ABYX NpAMbIX. OmnpejerneHue
BHJIMMOCTM Ha KOMIUIEKCHOM 4YepTexe. B3anMHOe pacmoyioKeHHe NpsIMOM W IUIOCKOCTH, JABYX
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wiockocTei. [lepneHAuKyIIpHOCTh MPSIMOW M TJIOCKOCTH, ABYX MPSMBIX, JABYX IUIOCKOCTEH.
CnocoObl peoOpa3oBaHusl KOMIUIEKCHOTO depTeka. Crmoco0 BpalleHHs BOKPYT MPOSHUPYIOLINX
npsMbix. Croco0 BpamieHHss BOKpYr TpsiMoll ypoBHs. [lnockomapaiienbHoe mepeMelieHHe.
Crioco6 3aMeHbl IIOCKOCTEH Npoekiuidi. OCHOBHBIE 3a7jaud, pellaeMble CIOCOOOM 3aMEHbBI
iockocTeil npoekuuit. Kpusble nuHuM u nosepxHoctu. OO6pa3oBaHue, 3a7jaHle U M300pakeHHe
noBepxHocTel. [loBepXHOCTH BpaleHus: KOHyC, chepa, uImHap, Top. [lepeceueHne moBepXxHOCTH
¢ miockocThlo. Ilepecedenne mnoBepxHocTH ¢ JauHUel. IlepeceyeHue mnoBepxHocTel. Meton
cekymux Iiockocteil. Ilepeceuenune moBepxHocTel. MeTon KoHIEHTpuueckux cdep. Meroa
KOHIIeHTpuYecKkux chep. Meron skcueHTpuueckux chep. AKCOHOMETPHUUECKHUE MTPOSKIINH.

4. O0beM yueOHOH TUCHHUIINHBI:

O6bem
Buasbl yueOHoii padoThl B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4eOHOMY IVIaHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,45 16
Jlexum (JIek) 0,17 6
Jlabopartopusie pabots (JIad) - -
[TpakTuaeckue 3ansatus (I13) 0,28 10
CamocrositesnbHas padora (CP): 2,44 88
Buja konTpoJsi: 3auer 0,11 4
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«MoaenupoBaHue XUMHKO-TeXHOJ0oru4eckux npoueccon» (b1.B.0/1.14)

1. Iear IMCHMNJMHBI: TIONyYCHHUE CTyJCHTaMH-OaKamaBpaMyd 3HAaHUU B 00JIacTU
KOMITBIOTEPHOTO ~ MOJEJIMPOBAHUS  XUMHUKO-TEXHOJOTUYECKUX TPOLECCOB C MPUMEHEHUEM
COBPEMEHHBIX CHCTEM KOMIIbIOTepHOM MartemaTuku, B dactHoctu MATLAB u VBA, a Takxke
NpPHOOpETEHNE WMH TPAKTHYECKUX HABBIKOB pPa3pa0OTKH JAaHHBIX KOMITBIOTEPHBIX MOJENEH ¢
OJIHOBPEMEHHBIM pEelICHHEM 3a/1ad CTPYKTYPHOU U MapaMeTpUyecKoil HaeHTUPUKALIUY.

2. B pe3yjbTaTe 0CBOEHHMS IMCUMILIUHBI CTY/IEHT J0JIZKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- BJIaJICHUEM OCHOBHBIMH METOJIaMH, CIOCO0aMHU W CPEJICTBAMHU IONyUYEHHUs, XPaHCHHs,
nepepaboTku WHGOpPMaIlMK, HaBBIKAMH PAOOTBl C KOMIIBIOTEPOM KaK CpPEICTBOM YIIPaBIICHUS
undopmanueii (OITK-5);

- TOTOBHOCTBIO MPUMEHSTh AHAIUTUYECKUE U YUCIICHHBIE METOJIbl PEUICHUsI TOCTABICHHBIX
3a/1a4, HCIIOJIb30BaTh COBPEMEHHBIC HMH(POPMAIIMOHHBIC TEXHOJOTHH, IPOBOIUTH OOPaOOTKY
WH(POPMAIIUU C UCITOJIE30BAHUEM TIPUKIIATHBIX MPOTPAMMHBIX CPEICTB chephl MPodeCCHOHATHHON
JESITEIbHOCTH, HCMOJIb30BaTh CETEBbIE KOMIIBIOTEPHBbIE TEXHOJIOTUHM M 0a3bl JaHHBIX B CBOEH
npodeccuoHanbHOM 00JaCTH, MaKeThl NPUKIATHBIX IMPOTpaMM JUIsl pacueTa TEeXHOJOTHYECKHX
napametpoB obopynosanus (ITK-2);

- CIOCOOHOCTBIO HAJaKUBaTh, HACTPAWBATh U OCYUIECTBIATH MPOBEPKY 00OpYAOBaHUS U
nporpammHusix cpencts (I1K-6).

3uams.

- METOAbl IOCTPOEHHUS SMIUPHUUYECKUX (BEPOSTHOCTHO-CTATUCTHUECKUX) U  (pU3MKO-
XUMUYECKHX (TEOPETHYECKUX) MOJCNICH XHUMHKO-TEXHOJOTUYECKUX TMPOIECCOB;  METOJbI
UACHTU(DUKAIIMM MaTeMaTUYECKUX OMNHCAHUM TEXHOJOTMYECKHX IIPOIECCOB Ha OCHOBE
9KCIIEPUMEHTANBHBIX JAHHBIX; METOJbl ONTUMHU3ALUUA XHUMHKO-TEXHOJIOTMYECKHX IPOILECCOB C
MPUMEHEHUEM IMIUPUIECKUX U/UIH (PU3UKO-XUMUIECKUX MOJIETICH.

Ymemo:

- TMPUMEHATH U3BECTHBIE METO/bl BBIUMCIUTEIBHOM MAaTEMaTUKH U MaTEeMaTUYECKOU
CTAaTHCTUKH IS PEIICHUS KOHKPETHBIX 3a/lad pacuera, MOACITUPOBAHUS, HUICHTU(PUKAIUU U
ONTUMU3AIMKU TIPU HUCCICAOBAHUH, MPOCKTUPOBAHWUU U YIPABICHUU MPOIIECCAMU XUMHUYECKOU
TEXHOJIOTHH, a TAKKE€ YMETh HCIIOIH30BaTh B CBOCH MPAKTUYECKON NEATEILHOCTH VISl TOCTHXKCHUS
ATHUX 1IeJIeH N3BECTHBIC MAKETHI MPUKIIAIHBIX POTPAMM.

Brnaoemy:

- METOJaMU MaTeMaTH4YeCKON CTAaTUCTHKU Il OOpabOTKH pe3ysbTaTOB aKTUBHBIX U
MACCUBHBIX SKCIIEPUMEHTOB, a TaK)X€ METOJaMU BBIUMCIUTENHFHOM MaTEeMaTHKHU AJSl pa3pabOTKH U
peaiM3aliiid Ha KOMIBIOTEpPAaX alrOPUTMOB MOJCIUPOBAHMS, HACHTU(UKAIMU W ONTHUMH3AINH
XUMHUKO-TEXHOJIOTHUECKUX MPOIIECCOB.

3. KpaTkoe cogep:xaHue TUCHUILINHBI:

3.1. OCHOBHBIC TPHUHIHUIIBI KOMIBIOTEPHOTO MOJEIUPOBAHUS XHUMHKO-TEXHOJIOTUYECKUX
npoueccoB (XTII). Marematudeckue SMIUPUYECKHEC M MaTeMaTHYECKHUE (PU3UKO-XUMUYECKUE
MOJIETM U  KOMIIBIOTEPHOE  MOJeNHUpoBaHHE. JIeTepMUHUPOBAHHBIE U  BEPOSITHOCTHBIE
MaTemaTuueckue Mojaenu. [IpumeHeHre MeTOAONOrHMH CHCTEMHOTO aHajau3a AJi pelleHus 3aaad
MojenupoBaHus. IIpuMeHeHHWe  TNPHUHIMIA  «YEPHOTO  SIMIMKA» NPU  MaTeMaTHYECKOM
MOJICTTUPOBAaHUHN. ABTOMATH3UPOBAHHBIE CUCTEMbI MpUKIaAHON uHbopmatuku. HMepapxuueckas
CTPYKTypa XHMMHYECKUX TMPOU3BOJCTB W UX Maremaruueckux mojeneil. [Ipumenenue

103



KOMIIBIOTEPHBIX MOJEIEH XMMHUYECKUX ITPOLIECCOB Ul aHAJIN3a, ONTUMU3ALUN U CUHTE3a XUMHKO-
TEXHOJIOTMYECKUX CUCTEM. OCHOBHBIE IPUEMBI MATEMATHYECKOTO MOJIEIIMPOBAHMS: SIMIIMPUIECKUA,
CTPYKTYpHbIH ((pu3uko-xuMuueckuid) M KOMOMHHUpOBaHHBIM (Teopernyeckuii). IlocTpoenue
CTaTUYECKUX M JUHAMUYECKUX Mojnenei. Pemenune npsmeix 3agad. [IpoekTHBIM M IOBEPOYHBIN
(oueHOuHBIN) pacuer npoueccoB. Pemienne oOpaTHbIX 3anad. [lapamerpuueckas u CTpyKTypHas
WICHTU(QUKAIMSA MaTeMaTHYeCKMX MoOJeNeld. YCTAaHOBICHHE aJeKBAaTHOCTH MAaTEMaTHYECKHX
mozenei. Crtparterus NpoBEACHMs PACUETHBIX MCCIEAOBAHUN M KOMIIBIOTEPHOTO MOJAEIMPOBAHUS
peabHbIX IPOLIECCOB.
3.2.IlocTpoeHne SMIUPUYECKUX MOJICIICH:

J dopmyIupoBKa 3aa4uu anmnpoKCUMaIuN JAHHBIX JUIst ONMCAHUS
JKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH M IOJIyYECHHsS SMIMPUYECKUX MOJEICH IpoueccoB. Buuel
KpUTEpUEB anmnpokcumanuu. Kpurtepuii MeToza HauMEHBIIMX KBaapaToB. Pemienne 3agaun
annpoKCHMallMM JUIsl HEJIMHEHWHBIX M JIMHEHHBIX 10 TmapaMerpaM Mojened. MarpuuHas
dopMyIMpoBKa 3alauMd ANMpPOKCHUMALMHU. AHAIUTUYECKUH M aJrOPUTMHUYECKUM MOAXOIBI IS
pelleHns 3aJadd  annpoKCUMalMM [ JUMHEMHBIX M JIMHEApU30BaHHBIX MOJEIEH METOI0M
HaUMEHBIINX KBaJpATOB,;

J 3aKOH HOPMAaJIbHOTO pAaCIpENecHHs Uil BEKTOPHBIX CIIy4alHBIX BEJIMYUHBI U
ONpECIICHNE MX YNCJIOBBIX XapaKTEPUCTHK. MaTeMaTHUecKOe OXHUAAaHWE M JucHepcus A
BEKTOPHBIX CIIy4alHBbIX BEJIWYMH. JIUCIIEpCHOHHBIM U KOpPpEeIsUUOHHBIM aHanu3. [loHsaTus
JUCIIEPCUN BOCIIPOU3BOJAUMOCTH U a/IEKBATHOCTH, a TAKXKE OCTATOYHOU aucnepcuu. OnpenenacHue
BBIOOPOYHBIX KOA((GUIIMEHTOB KOPPEISIMA W KOIPPHUIMEHTa MHOXKECTBEHHON KOPPEIISIHH.
CraTucTUuecKuil MoAX0/1 K ONPEIeICHNIO OIMOOK U MOrPELIHOCTEN B AKCIEPUMEHTAIbHBIX TOUKAX
W3MEPEHHUI;

J PErpECCUOHHBIM U KOPPEJSIIMOHHBIA aHalIU3 JUIsl TOCTPOEHUS] SMIIMPHUYECKHUX
MOJIeJIEll Ha OCHOBE JIaHHBIX IMACCUBHOIO 3KcrnepuMeHTa. [loHaTHa QyHKIMM OTKIIMKA U (PAKTOPOB.
OcCHOBHBIE [OMYLICHUS PETPECCHOHHOIO W KOPPEIILMOHHOrO aHanm3a. Kpurepuu mnposepku
OJIHOPOJIHOCTH Jucriepcuii. BpiOOp BuIa ypaBHEHUH perpeccud, a TakKe OIpecICHHE
KO3(pPUIIMEHTOB perpeccMM W HMX 3HAYMMOCTU C HCIOJb30BaHMEM Kpurepus CTblOJeHTA.
[Tponienypa MCKITIOYEHHsT HE3HAUUMBIX KOA(PUIMEHTOB perpeccuu. OnpeseneHue aaeKBaTHOCTU
PErpeCCUOHHBIX MOJENEH C IOMOLIBI0 KpuTepus Pumepa;

o OCHOBHBIC TIOJOXEHUS TEOpPHM IUIAaHUPOBaHUSA HKcnepuMmeHToB (I):  momHbIN
dakTopubiii skcnepumeHT (IIPD) u obpaboTka ero pesyiabraroB. ONTUMalbHBIE CBOWCTBA
MaTpHIbl TJIAHUPOBAHUS U CBOMCTBO OpTOroHasbHOCTH. Ompenenenue ko3 (UIHMEHTOB MOJEEH,
UX 3HAUYMMOCTH U TPOBEpPKa aJeKBATHOCTH ypaBHEHHUs perpeccuu. CBOHCTBO poraTabenbHOCTH
MOJTHOTO (haKTOPHOTO SKCIIEPUMEHTA;

o OCHOBHBIE ITOJIO’KEHHS] TEOPUH TUTaHUpoBaHMsl sKcrepuMeHToB (II): opToroHanbHbIN
HeHTpaabHbId KoMmo3uimoHHbii Tian (OLIKII) skcepumMeHTOB m 00paboTKa €ro pe3yJbTaToB.
ObecnieueHue OPTOrOHAILHOCTH MATPHUIIBI TUIAHUPOBAHHS M OIPEJEIICHUE BEJIWYMHBI 3BE3THOTO
wieda. Onpenenenue Kod(Q(GUIMEHTOB MOIETH, WX 3HAYMMOCTH UM OILEHKa aJeKBaTHOCTU
ypaBHEHHUs perpeccuu. PacueTHoe BbIUUCIIEHNE KOOPAMHAT TOUYKHA ONTUMYyMa (3KCTpEMYyMa);

J ONTUMHU3ALMS IKCIIEPUMEHTAIbHBIX MCCIEI0BaHUM C MpUMEHEHHEeM Meroaa bokca-
Bunbcona. OcHOBHBIE MOAXOAbl K ONTHUMU3ALMM  OKCIEPUMEHTAIBHBIX  HCCIIEJOBaHUM.
OKCHepUMEHTAIbHO-CTaTUCTUUECKUM MeToA. CTpaTerus JBUKEHHS K OITUMYMY LieJeBON (pyHKIUN
(yHKIIMM OTKJIMKA) TPaJUEHTHBIM METOJNOM. KpHTepum TOCTH)KEHUS «IIOYTH CTalMOHAPHON
001acTH» ¥ METO/Ibl YTOUHEHHS ITOJIO’KEHHS ONTUMAIBHOM TOUKU B (JaKTOPHOM MPOCTPAHCTBE.
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3.3. [ToctpoeHne pU3NKO-XUMHUECKUX MOJIEINEH:

J JTalbl MAaTEMAaTHYECKOr0 MoOAenupoBaHus. POpMyJIMpOBKa THUIOTE3, MOCTPOCHUE
MaTeMaTHYeCKOro OMHUCAHHUsA, pa3paboTka MOJETUPYIOIIEro aJlropuTMa, MpoBepKa aJAeKBaTHOCTU
MOJEIN W UACHTUQUKAIMS HMX MapaMeTpoB, pacueTHBIC MCCIEI0BaHHUS (BBIUMUCIUTEIBHBINA
IKCIEPUMEHT);

o COCTaBJICHUE CHUCTEM YPAaBHEHMM MAaT€MaTH4EeCKOrO0 OIMCaHUS IPOLECCOB H
pa3paboTka (BBIOOp) aJIrOpUTMOB UX pemieHHs. BIoyHBI NPUHIMI MOCTPOSHHSI CTPYKTYPHBIX
MaTeMaTHuecKux wmojeneir. OOOoOIIeHHOe OMHMCaHWe IBWKCHHS TMOTOKOB (a3 B ammaparax ¢
MOMOUIbI0 TUJIPOJUHAMHUYECKUX MOJIENEH, YUUTHIBAIOIIMX COCPEAOTOUYEHHBIE U paclpeesieHHbIe
VCTOYHUKHU BEIIECTBA U SHEPTuM (TEIUIoThl). JIoKalbHblE MHTEHCUBHOCTH UCTOYHHUKOB BELIECTBA U
TETUIOTHI B TIOTOKAaX, COOTBETCTBYIONINE PA3IMUHBIM (DPU3UKO-XUMHUECKUX mporeccaM. OCHOBHBIC
TUIIBl YPABHEHUI MAaTEMaTU4YECKOrO ONHUCAHUSA XUMHUKO-TEXHOJOTHYECKUX IIPOLECCOB — KOHEUHBIE,
00bIKHOBEeHHBIC MU PepeHnranbabe U Aud depeHnaibHble YPaBHEHHsI B YaCTHBIX MPOU3BO/IHBIX;

J MaTEMaTHYECKOE MOJECIMPOBAHUE CTALMOHAPHBIX W JUHAMHYECKHUX PEXKHUMOB
THJIPABINYECKUX IPOLIECCOB B TPYOONPOBOJHBIX CHCTEMax, INIOOANbHbIE M JEKOMIIO3ULMOHHBIE
METOJbl PEIICHUS CUCTEM HEIMHEWHBIX YPaBHEHUH, a TakKe SBHBIE M HESIBHBICE METOIbI
YHCJICHHOTO pEIeHUs] CUCTeM OOBIKHOBEHHBIX aAuddepeHunanbHblx ypaBHeHuil. CocraBieHue
ypaBHEHHMI MaremMaTh4yeckoro onucaHus mnpornecca. IloctpoeHne HH(GOPMAIMOHHBIX MAaTpPHIL
MaTeMaTHYeCKUX MoJeNeld s BbIOOpa OOIIEro alropuTMa peHIeHUuss — MOJCNIUPYIOIIEro
anroput™Ma.  Peanuzamust  anrOpUTMOB — pEIEHUS ~ HEJIMHEWHBIX M OOBIKHOBEHHBIX
muddepeHranbHbIX  ypaBHeHUH. Omnmcanune cramuoHapHbix pexkumoB XTII ¢ mpumeneHmem
CHUCTEM JIMHEWHBIX U HEJIMHENHBIX ypaBHEHUU. TepaninonHble anroputMsl penieHus. [Ipumenenne
METOJOB TpOCThIX wuTepanuii u Hplotona-Padcona mis momydenust pemenus. [IpoGiema
CXOOMMOCTH IIpolecca pemeHus. JIeKOMIIO3MIMOHHBIA METOJ PELICHHS CIIOXKHBIX CHCTEM
KOHEUHbIX ypaBHeHUH. [locTpoeHune HH-(OpMALMOHHON MaTpUIlbl IS BBIOOpAa ONTHUMAIBHOI'O
aIropuT™Ma pemeHus 3aaadyu. [loHsTHe XKEecTKOCTH cucteM anddepeHIuaNbHbIX ypaBHEHUH U
KPUTEPHUU JKECTKOCTH. SIBHBIE (OBICTpBIE) M HEsiBHbIE (MEIJIEHHbIE) METOJbl pelieHus. MeTobl
nepBoro (Mero Jiepa), Broporo ( MoaU(HUIIMPOBAHHBIE METOIbI Difiepa) U YeTBEPTOrO MOPSIKA
( Mmeton Pynre-Kytra). OrnieHKa TOYHOCTH METO/0B — OMIMOOK yceueHus. [lepexonupie omuOku u
OIMOKH OKPYTIICHHS NP YHCICHHOM MHTETpHpoBaHuu auddepeHnnanbHpix ypaBHeHnH. CIoco0b
oOecrieyeHHss CXOAMMOCTH pelleHHs 3agaud. lIpuMeHeHue HESBHBIX METOJIOB JUIsl pEIlIEHUs
KECTKUX cucTeM JudQepeHIuanbHblX ypaBHeHHH. OnpeneneHus 1iara HHTETPUPOBAHUSA
uTeparmoHHbpIM MeTogoM. Metonos Kpanka-HukonscoHa (MeTO Tpamemwii);

J MaTEMaTHYECKOE  MOJEIMPOBAHHWE  CTALMOHAPHBIX  PEXUMOB  IPOLECCOB
TEIUIONEepelaul B IUIACTHHYATBIX U 3MEEBUKOBBIX TEINIOOOMEHHUKaX. MaremaTHuyeckoe ONucaHue
IPOLIECCOB € MPUMEHEHHEM MoOJeNell HAealbHOr0 CMEIIEHUs W BbITECHEHUs. Bpibop u
rpa¢uyeckoe MpeJiCTaBI€HUE aJrOpUTMOB pemeHus. lIpuMeHeHHne CTaHAapTHBIX METOOB
BBIUMCIIUTEIbHON MaTeMaTUKHU AJIs PEILICHUS 3a]a4;

J MaTEMaTUYECKOE  MOJACIMPOBAHHWE  CTAlMOHAPHBIX  PEXHMOB  IPOLECCOB
TeIUIoNepelayd B MPSIMOTOYHBIX M IPOTUBOTOYHBIX TPyOYaThIX TEIMJIOOOMEHHHUKOB, pPELICHHE
3amaun Komm w®  KkpaeBoi 3ajaud  NOpU  UHTETPUPOBAHUM  CHCTEM  OOBIKHOBEHHBIX
T depeHIMaIbHbIX ypaBHEHUH. MaTeMaTnyeckoe ONMCaHue MPOLECCOB C MPUMEHEHUEM MOJIeen
UJCaBbHOTO BbITeCHEHU. Pemenue 3anaun Komm u kpaeBoil 3agaun. Ilpencrasienne anropurMoB
BBIYUCIICHUH B BUAEC HH(YOPMAIIMOHHOW MATPULBI CHCTEMBl YpPaBHEHHH MAaTeMaTHYeCKOIO
onucaHus U OJoK-cxeM pacueroB. Maremarundeckoe omnucanue XTIl ¢ mpumeHeHueM cucreM
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OOBIKHOBEHHBIX U (epeHIualbHbIX ypaBHEHUH. OnucaHue OOBEKTOB C pacCIpeleIeHHbIMU B
IIPOCTpaHCcTBe mapaMeTrpamMu. DOpMyIMpOBKa HadajdbHBIX M KPAcBBIX YCIOBHUN 3aJad pPELICHHS.
UYucnenHplid anroput™ l-ro nopsinka st pemieHus 3agauu Komm. Meton «IpUCTpenKu» Uis
pELICHHS KpaeBOM 3a/1auu;

o MaTEMaTHYECKOE MOJEINPOBAHNE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPaX
¢ Mewmankod. OnucaHne MUKPOKMHETHMYECKHX 3aKOHOMEPHOCTEH IIPOTEKaHUS IPOU3BOJIBHBIX
CJIOKHBIX XUMHUYECKUX PEaKUUi B *KUIKOM (haze 1151 MHOTOKOMIIOHEHTHBIX cucTeM. OnpenencHue
KJIIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XUMHYECKHX PEAKIHMA C NMPUMEHEHHMEM METOJOB JIMHEHHON
anreOpsl - pPaHTOB MAaTPHUI] CTEXHOMETPUYECKHX KOd(Q(UIIMEHTOB peakuuu. MaremaTHdeckoe
OTMCaHUE PEAKTOPHOTO TpoIiecca ¢ pyoariKkou 1t IPOU3BOJIBHONU CXEMbI MPOTEKAHUSI XUMHUECKOM
peakiuy. BpiGOp airopurMoB pelieHHs 3aAayd ¢ MPUMEHEHHEM HH()OPMAIMOHHOW MaTpHILIbI
CUCTEMBl YPaBHCHMM MaTE€MaTHYECKOIO OIHUCAaHUSA M IPEACTABICHUS alrOpUTMa pEIIEHUS ¢
MOMOIIBIO OJIOK-CXEMBI pacueTa MpoLecca;

J MaTEMaTHYECKOe MOJEIMPOBAHNE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B
peakTopax ¢ MelaJikod. MaremaTnyeckas MOCTaHOBKAa 3adadyd Uil PEaKUU C IMPOU3BOJIBHOM
crexuomeTpudeckon cxemon. @opmynuposka 3anaun Komu — 3aga4n ¢ Ha4alIbHBIMU YCIOBHUSMM.
PasHocTHOE mpencTaBieHHE CHCTEMBbl  OOBIKHOBEHHBIX UG GEpEeHIHATbHBIX  YPaBHEHUI.
[Moctpoenne MHPOPMALMOHHONW MaTpHUIBl Ui BBIOOpa anroputMa pemeHus. I 'paduueckoe
NpeCTaBICHNE AITOPUTMA PEIIEHUS B BUJIE OJIOK-CXEMBI PacyeTa;

o MaTeMaTHYeCKOE MOJIETUPOBAaHUE CTAIIMIOHAPHBIX PEKUMOB B TPyOUaThIX peakTopax
C NMPSAMOTOYHBIM M IIPOTUBOTOYHBIM JIBJKEHUEM TEIJIOHOCUTENEH. MaTemaThueckas IOCTaHOBKA
3a/1a4M JUIsl PeakMu ¢ KOHKPETHOHN crexuoMeTpuueckoil cxemoi. @opmynuposka 3agaun Komm —
3a/a4yl C HayaJbHBIMU YCJIOBMSIMM M KpacBOW 3aJaud — 3aJa4d C KPAaeBbIMU YCJIOBHSIMH.
PaszHocTHOE mpencTaBieHne cucTeM OOBIKHOBEHHBIX MU depeHnanbHbIX ypaBHeHHH. [locTpoeHne
MHQOPMALMOHHBIX MAaTpHIl JJIs BBIOOpa anropuTMOB pemieHus. ['paduueckoe mpencraBieHHe
QJITOPUTMOB pEIIEHUs B BUJIE OJIOK-CXEMBbI Pacyera;

J MaTEMaTHUECKOE MOJEIMPOBAHNE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B
TpyO4aThIX peakTopax M YHUCICHHbIE aJTOPUTMbl JUCKPETU3ALMM JJIsl PELIEHUS CHUCTEM
i QepeHInaIbHbBIX YPaBHEHUH C YaCTHBIMH TPOW3BOJHBIMH. MaremaTthdeckas NOCTaHOBKA
3a7a4M U1l PEAKIHUH C KOHKPETHOM CTEXMOMETPUUYECKON cxeMoi. DOopMynIMpOBKa HAYAIbHBIX U
rpaHuuHbIX  ycnoBuil. JluddepeHunanbHple  ypaBHEHMs B YaCTHBIX — NPOM3BOJAHBIX -
IIUNTUYECKOT 0, MapadOINUECKOro U TUNEpOOIMUECKOro TUIIOB. AJITOPUTMBI PELICHUs ypaBHEHUN
napabonuyeckoro Tuna. Maremarudyeckast MOJeNIb XMMUUYECKOTO MPEBPAIIECHUS B U30TEPMUYECKUX
YCIOBHSAX JUISI HECTAllMOHAPHOTO IIpollecca B TPyOUaTHIX ammaparax C y4eToM IPOJIOJIBHOIO
nepeMeIInBaHus ¥ C MPUMEHEHUEM OJJHONapaMeTpruieckoil nuddy3noHHON MOETH ISl ONTUCAHUS
THIPOAMHAMUYECKON OOCTAaHOBKH B PEAKIIMOHHOM ITOTOKE. AJNTOPUTMBI PEIICHUS B BUJE CHUCTEM
HEJIMHEHHBIX YpaBHEHWH, a Takke OOBIKHOBEHHBIX AH(QepeHInanbHbIX YpaBHEHUI MEPBOTO U
BTOPOTO MOPSAKOB;

J MaTEMaTUYECKOE  MOJAEIMPOBAHHWE  CTALlMOHAPHBIX  PEXUMOB  IPOLECCOB
HETIPEPHIBHOH MHOTOKOMITOHEHTHOW pekTH(ukanuu u abcopOumu. MaremaTtndeckoe OIMCaHHe
mpoiiecca MHOTOKOMIIOHCHTHOM pEeKTHU(PHUKAIMK B TapeapbdyaTod KOJOHHE. MoaenupoBaHue
(ha30BOro paBHOBECHS U MPOLIECCA MACCONIEPEJauN Ha TapesIKax B MHOTOKOMIIOHEHTHBIX CHCTEMaX.
VYyer TemnoBbIX OanaHCOB Ha Tapeikax IMPH MOJEIMPOBAHUM Ipolecca B PEKTU(UKAMOHHON
KOJIOHHE. J[eKOMIO3UIIMOHHBIN alrOPUTM pacyeTa npouecca peKTU(GUKaLuU B KOJJOHHOM armrapare.
MaremaTiueckoe ONucaHHe Mpolecca MHOIMOKOMIIOHEHTHOM abcopOuuu B HacaJOYHOW KOJOHHE.
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MogenupoBanue mpoLecca MHOTOKOMIIOHEHTHOM Maccolepefayd B CEKIMSIX HacaJo4yHOH
KOJIOHHBL. AITOPUTM pEIICHUS KpaeBOW 3aJayu Uisi MOJEIMPOBAHUS Ipoliecca adcopOIuu B
HacaJlOUHOM KOJOHHE.

3.4. OCHOBBI ONITUMU3ALUN XUMUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB:

J pelieHue 3ajad  ONTUMH3AIUMU C TEPMOAMHAMUYECKUMH, TEXHOJIOTHYECKUMH,
HKOHOMUYECKUMH, TEXHUKO-DKOHOMHUYECKUMHU M SKOJOTUYECKHUMHU KPUTEPUSIMH ONTHUMAIHLHOCTH.
OnTtumanehbie  pecypcocOeperatomue XTII. Bpeibop kputepueB oONnTUMaibHOCTH (LIEJEBBIX
bynkmii). @opMynHpoBKa MHOTOKPUTEPHAIBHON 3a1adu onTuMu3anui. OCOOCHHOCTH peIIeHUs
ONTUMU3ALMOHHBIX 3a1a4 XTIl npu Hanu4YMM HECKOJIIBKUX KPUTEPUEB ONTUMAJIBbHOCTH, OBPAKHOM
XapakTtepe 1eN1eBOi PYHKIMH U HAIUYUHU OTpaHudYeHHi 1-ro u 2-ro pona;

. aJrOPUTMbI OJTHOMEPHOM M MHOTOMEPHOW ONTHUMHU3AUMUA. MeEToabl CKaHUPOBAHUA,
JIOKAJIM3allud 3KCTpEeMyMa, 30JI0TOro cedeHuss U uyucen PuOoHAuM B Cilaydyae OJHOMEPHOM
onTUMU3aIMK. MeToabl MHOTOMEPHOM ONTHUMHU3ALMHU HYJEBOTO, MEPBOrO W BTOPOrO MOPSIKOB.
CUMIUIEKCHBIE, CIy4yallHble M TPAJUEHTHbIE METOAbl MHOTOMEpPHON onTuMu3anuu. Meroa
mrpadHbIX QYHKIUH.

3.5. 3akmoueHue:

. IIPUMEHEHNE KOMIBIOTEpHBIX Mozeined XTIl mpu npOeKTUpOBaHMM XUMHUYECKHUX
npousBoAcTB — B CAIIP. 3amaum cucrem aBromatusupoBaHHOro mnpoektuposanus (CAIIP) u
CTPYKTypa CHUCTEM KOMIIBIOTEPHOTO MPOEKTHUpOBaHUs. MHpopMalMoHHOE M MaTeMaTHYeCKOe
obecnieuenne CAIIP. ABTOMaTH3MpOBAaHHOE NPOEKTUPOBAHUE C MPUMEHEHHEM KOMIIBIOTEPHBIX
mopeneit XTII;

. IIPUMEHEHNE KOMIIbIOTEpHBIX Monened XTII nmpu ynpaBieHUM TEXHOJIOTHMYECKUMH
npoueccamu — B ACYTIIL. KomnstotepHoe monenupoBanue XTII B pexxume peaibHOr0O BPpEMEHH.
Cuctemsl npsmMoro nuppoBoro (KOMMbIOTEPHOI0) YIPABICHUS TEXHOJOTMUECKUMH IMPOLECCAMH.
OcobenHoctn peanu3anuu KommbloTepHbIXx Mozene XTIl B aBTOMaTH3MPOBAHHBIX CHCTEMax
ynpaBieHus TexHonorndeckumu nponeccamu (ACYTII).

4. O0beM yueOHOH TUCHMIINHBI:

O0bem
Buapl yueOHoii padoThI B 3aueTHBIX B akanewm.
SIMHUIIAX gacax
OO01mas TPy10eMKOCTb JTHCIUILTHHBI 110 Y4eOHOMY TIAHY 3,0 108
AyIUTOPHBIE 3aHSITHS: 0,45 16
Jlextuu (JIek) 0,28 10
Jlaboparopusie padoTs (JIad) 0,17 6
[TpaxTrueckue 3ansatus (113) - -
CamocrositensHas padora (CP): 2,44 88
Bua koHTpOJIA: 3aUeT ¢ OLeHKOM 0,11 4
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«MartepuaJjioBeenne u 3amura ot koppo3um» (b1.B.O/1.15)
1. lleab AMCHUIIMHBI:
- TPHOOpETEHUE CTyACHTAMU 3HAHWM, HEOOXOAMMBIX IUISI CAMOCTOSITEIIBHOTO PEIICHHUS
BOIIPOCOB, CBS3aHHBIX C BBIOOPOM MaTEpPHATIOB OOOPYIOBaHUS MPOU3BOJICTB TOJYUYCHHUS W
niepepaboTKH MTOJIUMEPOB, IPOU3BOCTB JIAKOKPACOYHBIX MAaTCPHAIOB;

- monydeHue wuHGoOpManUd O (QUINYECKONW CYIIHOCTH SBICHUH, MPOUCXOIAINIMX B
MaTepuangax, YyCTAaHOBJICHHE 3aBUCHMOCTH MEXKIY COCTaBOM, CTPOCHHEM U CBOWCTBaMU
MaTepuasos;

- U3yYCHHE TEOPHH U TPAKTUKHA PA3IUYHBIX CIOCOOOB YIPOUHEHUS MAaTepHAalOB,
00ecreunBaroMX BBICOKYIO HAJIEKHOCTh M JIOJITOBEYHOCTh JE€Tajeil MalllMH, WHCTPYMEHTa H
JIPYTUX U3IETUN;

- 03HaKOMJICHHE C OCHOBHBIMH I'PYIIaMU METAIUIMUYECKUX U HEMETAJUIMYECKUX MaTepHalIoB,
UX CBOMCTBaMU M 00JIACTMU PUMEHEHUSI.

2. B pe3yabTare u3yuyeHus: JMCUUILIHHBI 00YYAKOIIMICS MO MporpaMMe 0akajiaBpuara
JAOJIKeH:

Obradams CleqyONIUMA KOMIETSHITHSIMHE:

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE peIICHHs TpH pa3pabdoTke
TEXHOJIOTHYECKUX TPOIECCOB, BLIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJOTHH C Y4YETOM
IKOJIOTUYECKUX TocieacTBHi ux npuMeHenus ([1K-4);

- CIIOCOOHOCTHIO TMPOBOAWTH aHAJIM3 ChIPhS, MAaTEpPHAIOB M TOTOBOM MPOIyKLUH,
OCYIIECTBIIATH OIECHKY pe3yabTaToB ananmm3a (ITK-10);

- TOTOBHOCTBIO MPOBOJUTH CTAHJAPTHBIE U CEPTHU(PHUKAIMOHHBIC HCIBITAHUS MaTepHAalOB,
u3zennii 1 TexHonorndeckux mpoieccon (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOWCTB XMMHUYECKUX 3JIEMEHTOB, COCIWHEHHUH H
MaTepralioB Ha UX OCHOBE JJIS pelIeHus 3a1a4 npodeccuonanbHoi aestenbrocty ([1K-18).

3nams:

- KITacCU()MKALNIO, CTPYKTYPY, COCTaB M CBOWCTBA MaTEPHUAJIOB;

- MApPKUPOBKY MAaTEPUATIOB TI0O POCCUICKUM CTaHJIapTaM;

- OCHOBHbIE KOHCTPYKLIMOHHBbIE M (PYHKIMOHAJIbHbIE MaTepHalbl, MPUMEHSEMbIE B
XUMHUYECKON TEXHOJIOTUH U XUMUYECKOM aIapaToCTPOSHUH.

Ymemy:

- palMoHaJIbHO MOA0OpaTh KOHCTPYKIIMOHHBIN MaTepuan Uisi XUMUKO-TEXHOJIOTHYECKOTO
nporiecca (peakropa, anmapaTa, MalliHbl) ¢ Y4€TOM METOOB 3aIIUThI OT BO3MOXXHOTO BO3/ICHCTBUS
TEXHOJIOTHYECKOU CPE/IbI.

Braoemy:

- METOJIaMU OTIPEJIETICHHUSI CBOMCTB MAaTE€pPUAJIOB;

- JAaHHBIMHU JJs1 TPUHATUS KOHKPETHBIX TEXHMUYECKUMX pELIeHHH Mpu pa3paboTke
000py10BaHUs POU3BOJICTB MOJIYUYEHUS U NepepabOTKH MMOJIMMEPOB, TPOU3BO/ICTB JTAKOKPACOUYHBIX
MaTEepUasoB.

3. Kpartkoe coagep:xanue JTUCUMILIUHbI:

MarepuanoBeieHue Kak Hayka: Leld, 3aJadyd M 3HauyeHue JucHUIUIMHBL OO0mue
TpC6OBaHI/I$I, NpEaABABIACMBIC K MaTcepuajlaM B 3aBUCHUMOCTH OT yCJ'IOBI/Iﬁ HUCIIOJB30BaHUsA HIIN
9KCIuTyaTauuu. Pa3Buthe Hayku o MaTtepuanax. Posib pycCKUX yYEHBIX B Pa3BUTHM HayKH.
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JoctuxeHus: B 001acTU CO3/IaHUSI HOBBIX MaTE€pPHANIOB, TEXHUKO-d9KOHOMHUYECKas 3(PPEKTUBHOCTD
X NPUMEHEHHUs. 3HAUYE€HUE MaTEepUalOB B Pa3BUTUU XUMHUKO-TEXHOJOTMYECKHX IPOLIECCOB H
o0ecrieyeHNH UX OE30MTACHOCTH.

OU3NKO-XUMUYECKUE OCHOBBI MAaTEPHUATIOBEICHUS

OCHOBHbBIE MOHATHUS O CTPOCHUHU, CTPYKTYpE U CBOMCTBAX MaTepuanoB. MeToabl U3yueHUs
CTPYKTYPBI U CBOMCTB MaTEpHUAJIOB.

Crpoenue matepuanioB. OCHOBHBIE THIBI KPHCTATMYECKUX pemeTok. Kimaccudukamms
KPUCTAJUIOB IO THUIIAaM CBSI3U. AHU30TPOINUS CBOWCTB KpHUCTaLioB. CTpoeHHe pealbHBIX
KpUCTAILIOB. JleeKThl peaibHbIX KPUCTAIIIIOB U UX BIUSHUE Ha CBONCTBA METAJJIOB U CILIABOB.

CpoiictBa marepuanoB. ITokazarenu cBoiictB. Knaccudukanus coiicTB. MexaHuueckue,
dusznyeckue, XHUMHUYECKHE, OKCIUTyaTallMOHHBIE W TEXHOJOTMYECKHE CBOMCTBA MaTEpUAIOB.
[lokazarenm MEXaHMYECKMX CBOMCTB, ONpEAENseMble IPH CTAaTUYECKUX HCIHBITAHUAX Ha
pacTsbkeHre W u3rub. MeToasl onpeneieHus TBEpAOCTH MarepuanoB. [lokasarenn MexaHu4eCKuxX
CBOICTB, onpeensieMble NPy AMHAMUYECKUX U HUKINYECKUX UCIIBITAHUSX.

OcHOBBI TEOpUM CIUIaBOB. J[MarpaMMbl COCTOSIHMSI CIIaBOB. Te€pMUHBI U ONpeEesICHUsI.
JnarpaMmbl — «cocTaB-CBOMCTBO». Da30BbIM COCTAB CILUIABOB. 3aBUCHUMOCTh MEKYy CBOWCTBAMHU
CILJIABOB M TUIIOM JuarpaMmbl coctositus. [Tpasuiio H.C. KypHakosa.

Kene3o u crinaesl Ha ero ocHoBe. CTayu U 4yryHbl. CTPYKTYpPBI CIUIaBOB KEJI€30-yTIEPO/I.
JlmarpaMmbl COCTOSIHUS JKee30-11eMeHTUT. KoMIOHeHThI, (a3bl U CTPYKTYpPHBIE COCTAaBIISIOIINE
cTaneil u 6eJbIX YyTYHOB.

KoHcTpyKIIMOHHBIE, WHCTPYMEHTAJIbHBIE METANIMYECKHE MaTepuaibl M MaTepuaibl C
0COOBIMHU CBOMCTBAMM, UX CBOMCTBA, 00JIaCTh NPUMEHEHUS, MApKUPOBKA.

Teopuss W TpakTUKa TEPMUYECKOH M XUMHKO-TEPMHUUYECKOW 0OpabOTKM METalIoB W
CILJIaBOB.

[[BeTHBIE METaJUIBI U CIUIABBI HA UX OCHOBE. [IOpOIIKOBBIE METATITMYECKUE MAaTEPHUAIIBI.

OcHOBBI KOppO3UX METAIIOB. [IpUHIIUIIBI U METOMIBI 3aIUTHI OT KOPPO3HH.

Koppo3us meTanioB B yCIOBHUSIX TEXHOJIOTMUYECKUX CPEJl XMMUYECKUX MPOU3BOJICTB.

MeToapl 3amUTHl MallMH M aniapaToB IMPOM3BOJCTB TMOJMYYCHHS U IepepaboTKu
MOJIMMEPOB, IPOU3BOCTB JJAKOKPACOUYHBIX MaTEpHAJIOB.

Hemerannuueckue matepuaiibl

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeanHeHui. CTpoeHHe H CBOWMCTBa
noauMepoB. TepMopeakTUBHbBIE U TEPMOIIACTUYHbIE MOIMMepbl. CTpOEHHE U CBOICTBA IJIacTMacc.
OCHOBHBIE Pa3HOBHUJHOCTH NPOMBINUICHHBIX ITOJIMMEPOB M IUIaCTMAacC. ['a30HanonIHEHHbIE
IJ1aCTMACCHI.

Oco0eHHOCTH CTPOEHUs, CBOMCTBA PE3MHOBBIX MaTepuanoB. Pe3uHbl 0011ero Ha3HauYeHUs,
CHeIMalIbHbIE PE3UHBI U 00JIACTH UX MPUMEHEHUS.

Jlakokpacounsle Matepuansl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKA,
HIIaTJIeBKA.

Cunukatabie MaTepuaisl. ['padut. Acoect. CBoiicTBa M 001aCTH TPUMEHEHUS.

Komnosummonnsie Marepuansl  (KM). OOmast xapakTepuUCTHKa  KOMITO3UITHOHHBIX
MarepuanoB. KoMIO3WIMOHHBIE MaTepHalbl HAa METAIMYECKOM W HEMETATIMYECKON OCHOBE.
ApMHpoBaHHbIE OTUMEPHbIE MaTepraisbl. [IoHATHA 0 HAHOTEXHOIOTUAX, HAHOMATepUasax.

DKOHOMHUYECKH 000CHOBAHHBIN BBIOOP MaTEpUAJIOB.
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Bbi00p KOHCTPYKIMOHHBIX MAaTepHaJOB IPOU3BOJACTB MOJyYeHUs M IepepaboTKH

IMMOJIMMEPOB, MPOU3BOACTB JIAKOKPACOYHBIX MAaTCpHUAJIOB.
ACIICKTBI MAaTCPHUAJIOBCACHUS U 3allIUTBI MATCPUAJIOB OT KOPPO3UH.

4. O0beM y4eOHOW JUCUMIIIUHBI:

OKOJOTHYEeCKHE W DKOHOMHYECKHE

O0Bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eIMHUIIAX gacax
OO0mas TPy10€eMKOCTb THCIUITHHBI 10 Y4eOHOMY TJIAHY 3,0 108
AyIUTOpPHbIE 3aHATHS 0,33 12
Jlextuu (JIek) 0,17 6
Jlaboparopusie padoTs (JIad) - -
[Tpaxtuueckue 3ansatus (113) 0,17 6
CamocrositeabHas padora (CP): 2,56 92
Buja xoHTpoJsi: 3auer 0,11 4
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AHHOTAIUs padoueil MPorpaMMbl U CHUIMIHHBI
«Xumus u puszuka noaumepon» (b1.B.0/1.16)

1. Heab aucUMNIMHBI: (HOPMHUPOBAHHE Yy CTYACHTOB IIEJIOCTHOTO TMPEACTABICHUS B
obracT HayKd O TONUMeEpax, e€ (yHIaMEHTAIbHBIX TEOPETHYECKHX M MPAKTUYECKUX
TIOJIOKCHHUSX.

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

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HUCIIOJIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMHUUECKON CBS3H B
Pa3IMYHBIX KJIaccaX XMMHYECKUX COCIMHEHUN Ui TOHMMaHUsl CBOWCTB MAaTepHAJIOB U MEXaHU3Ma
XHUMHYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKpyskatomeM mupe (OITK-3);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX JJIEMEHTOB, COCIMHEHHHA U
MaTepualioB Ha UX OCHOBE JJIS pelIeHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HW3y4YaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAILMIO, OTCUYECTBEHHBIH U
3apyOeXKHBIii OIBIT 10 Tematuke uccienoanus (I1K-20).

3nams:

- OCHOBHBIE TIOHATHUS U TEPMUHBI HAYKHU O MOJIUMEPAX;

- IPUHIUIIBI KJIaCCU(PUKAIIUU TTOTUMEPOB;

- 0COO0EHHOCTH MOJIEKYJISIPHOTO CTPOCHHSI MTOJTMMEPOB, MEXaHU3MbI H3TMOaHUS TTOTUMEPHBIX
MOJIEKYJ U KOJTMYECTBEHHBIC KPUTEPUU OIIEHKH THOKOCTH MaKpOMOJIEKYT;

- 0COOCHHOCTH IIETTHOM MOJTMMEpHU3aIiH;

- OCHOBHBIE TIPOIIECCHI CTYNEHYATON TTOJIMMEPH3aLINH;

- TUTIBI PEAKIUH, TPOTEKAIOIINE B TIOJIUMEPAX.

Ymemy:

- HACHTH(PUITUPOBATH MOJTUMEPHI 110 XUMHUIECKOH (opMyJie U MPOCTPAHCTBEHHOM (opMme;

- ONPENENATh TUI TOTUMEPHU3AINH U TPOBOAUTH MOJIUMEPHU3AIUIO B PA3IIMYHBIX YCIOBHSIX;

- TpoBOAUTH ToMo(azHylo H reTepodazHyl0 MOJUKOHJCHCAIIMIO U OMpEAeNsiTh ee
napaMeTphl.

Bnaoemy:

- OCHOBaMH HOMEHKJIATYPbI U KJIacCU(UKALIUH TTOJIMMEPOB;

- METOJJaMH OIIEHKH THOKOCTH MaKpOMOJIEKYT,

- METOJJaMH OIIEHKH KHHETHYECKUX M TEPMOJANHAMHUECKUX MAapaMETPOB MOJIMMEPU3aIIH;

- HaBbIKaMHU MTPOBEJICHUS SKCIIEPUMEHTA 110 CUHTE3Y MOJIMMEPOB.

3. Kparkoe comepxxanue JMCUMILIAHBI:

BBenenue. OCHOBHbIE TOHSTHS U TEPMHUHBI MOJUMEpHOU Hayku. OmpeneneHue TpaHUIlbI
MOJIMMEPHOTO COCTOSTHUS BEIIECTBA.

Homenkmnarypa BBICOKOMOJEKYJISPHBIX COCIUHEHHI: HMCTOpPHYECKas, palloHaIbHasl,
cucremaruueckas (IUPAC).

Knaccudukanuss monuMepoB — MO MPOUCXOKIACHHUIO W TI0 CTPOCHUIO OCHOBHBIX IICTICH.
O6mas knaccudukaius noJuMepoB. Peakiuu oOpa3oBaHusi MaKpOMOJIEKYI.

Oco0EHHOCTH MOJIEKYJISIPHOTO CTPOCHUS MTOJIMMEPOB U UX (PU3UYECKUX CBOMCTB. [Ipupona
FMOKOCTH IEMHBIX MOJIEKYJl U KOJUYECTBEHHblE KpUTEpUU OLEHKH ux rudkoctu. Ilytu
peryIupoBaHusi THOKOCTH MAaKPOMOJIEKYJI.

Lemnusie mporieccyl 00pa3oBaHUs MAKPOMOJIEKY.
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PanukanbHas nonumepuszanusa. MHUIMupoBaHWe paavKaibHOM nonuMepusanuu. Craauu
paaukanbHOM — monuMepusauuu. KuHeTHMKa  paauKampbHOM  MOJMMEpH3allid B Macce.
DHepreTHYeckue W TEPMOJMHAMUYECKHE XapaKTEPUCTUKH PATUKAIBHON MOJMMEpHU3aIUU.
PagukanpHas monuMmepusanus B Macce U B pacTBope. PanukanbHas rerepodasHas moauMepr3aiusi.

HNonnas mnomumepuzanms. OOmme 3aKOHOMEPHOCTH HMOHHOW mojumepusanuu. OOmue
MIOJIOKEHUS IIETTHON COMOTUMEPHU3AIINH.

CryneHuaTsie MpoLeccsl 00pa30BaHUs MAaKPOMOJIEKYJI.

MoHoMepsl U peaklMM, HCIONb3yeMble B CTYMEHYAThIX MPOIECcCaX CHUHTE3a MOJIMMEPOB.
Tunbel ¥ XapakTep peakuuid NOJMKOHJeHcanuu. KuHeTMka paBHOBECHOW W HE PaBHOBECHOM
nonukoHAeHcanud. CTaauu MONMMKOHJICHCAIIMOHHBIX TporieccoB. [1o0ouHbIe peakuuu Ha CTaluu
o0pa3oBaHUs MakKpoMOJIeKyJd. MeToIbl OCYIIECTBICHHUS CTYNEHUYaThIX peaklMii CHUHTEe3a
MOJINMEPOB.

XuMudeckue peakinuu noaumepoB. Kinaccudukaiims 1 0COOCHHOCTH XUMUYECKUX PEaKITHiA
C y4acTHeM MaKPOMOJIEKYII.

4. O6beM yueOHOI TUCIUNTUHBI:

O6bem
Buabi yueOHoli padoTsl B 3auerHbIx B akanem.
eAMHUIIAX gacax
OO0mas TPy10€eMKOCTb IMCUUILUIMHBI M0 Y4eOHOMY IJIAHY 4,0 144
AyIuTOpHBIE 3aHATHS: 0,39 14
Jlexmum (Jlek) 0,17 6
Jlabopartopusie pabots (JIad) - -
[TpakTuaeckue 3ansatus (I13) 0,22 8
CamocrositesibHas padora (CP): 3,5 126
Buj koHTpoOJIS: 3a4eT ¢ OLleHKOH 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«TexHosiorus u o6opynoBaHue npou3BojacTsa noaumepos» (b1.B.0/1.17)
1. Heap QMCHMIIMHBI: O3HAKOMJICHHE C OOIIMMH BONPOCAMU XMMHUYECKON TEXHOJIOTHU
HOJMMEPOB, OCOOCHHOCTSMH M TPUHIMIIAMH TPOU3BOJCTBA KPYHMHOTOHHA)KHBIX MOJHMMEPOB,
00J1acTSIMH UCIIOJI30BAHUS MTOJIMMEPOB U KOMIIO3UIIMOHHBIX MaTEpUaIoB HAa UX OCHOBE.

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

Obnadoams creayroIMUMA KOMIETEHIIHSIMHU:

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHBIE TEXHHUYECKUE pELICHUs TpH pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA W TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocneacTBHi ux npuMeHenus ([1K-4);

- CIIOCOOHOCTBIO MIPOBEPATH TEXHUUECKOE COCTOSIHUE, OPraHU30BbIBATh MPOPUIAKTHUECKUE
OCMOTpPBI U TEKYIIUA PEeMOHT 00OpYJOBaHUSA, TOTOBUTH OOOpPYAOBAaHHWE K PEMOHTY M MPUHUMATH
obopyaoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO U 3KCILTyaTallii BHOBb BBOAMMOTO obopyaoBanus (ITK-8);

- CHOCOOHOCTBIO BBISBISATH M YCTPaHATh OTKIOHEHHS OT PEXKHUMOB  pabOThI
TEXHOJIOTHYECKOTO 000pYyI0BaHMS U ITApaMeTPOB TexHoJoruueckoro mporiecca (ITK-11).

3uamo:

- CYWIECTBYIONIME TEXHOJOTHMH M 000pyJOBaHHE, HWCIIOIB3yeMOE TIPH IPOU3BOJICTBE
TIOJIMMEPOB, a TAKXKe MPH UX MOIU(DUKAIH;

- XMMHYECKHE PEaKINH, IPOTEKAIOLUE B MPOLECCe MPOU3BOJICTBA KAXI0T0 U3 MOJIUMEPOB,
Ha3HAaYeHHEe KOMIIOHEHTOB pEaKI[MOHHBIX CMeced, CHocoObl U  PEeXHUMBl IPOBEICHUS
MOJTIUMEPU3AINH U TOJTMKOHACHCAIINN;

- 3aKOHOMEPHOCTH XUMHYECKUX U (PU3UYECKHUX MPOIECCOB MPH MPOU3BOJCTBE MOJTHUMEPOB;

- METOIBI KOHTPOJISI OCHOBHBIX TEXHOJOTHUYECKUX TMapaMeTpOB IMPOIECCOB MPOU3BOACTBA
MOJINMEPOB;

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

Ymemo:

- BBIOMpaATh HEOOXOIUMBIE CHIPHEBBIE PECYPCHI M aNIapaTHO-TEXHOJOTHUECKOE HCIIONHEHHE
JUTSI IPOU3BOJICTBA KOHKPETHO B3SITOTO MOJIUMEPA;

- COCTaBIIAITh W AaHAIM3MPOBATH COBPEMEHHBIC TEXHOJOTHMYECKHE CXEMBbI OCHOBHBIX
MIPOIECCOB TPOU3BOJACTBA TOJIMMEPOB, YMETh HMX ONTHMH3UPOBAaTh W HAIOJIHATH IEPEIOBBIM
COBPEMEHHBIM 000PYIOBAaHHEM;

- TPaMOTHO TUIAHUPOBATh CTAJIMM MPOU3BOJICTBA TIOJIMMEPOB, BKIIOYAs CUHTE3, BBIICICHHE,
OYKCTKY, CYIIIKY, IEPBUYHYIO TIEpepabOTKy OTIECILHO B3STOTO MOJHUMEPA;

- BBIOpaTh CHOCOO OYHMCTKM BCIIOMOTATEIBHBIX BEIIECTB, a TAKKE BO3MOXKHBIE METOJIBI
VIIABIMBAHUS W JI€3aKTUBAIIMM TOOOYHBIX BEIIECTB, MMEIOIIMX MECTO OBITh IMPH MPOHU3BOJCTBE
KaXJIOTO U3 PacCMaTpHUBaEeMOro TIOJIMMEpa.

Braoemw:

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

- HaBBIKAMH, TO3BOJISIONIMMHU OIICHUTh HIOAHCHI XUMHUECKUX, CHIPhEBBIX, MaTCpPHAILHO-
TEXHUYECKHUX M TEXHOJIOTUIECKHX 0COOCHHOCTEH MPOU3BOICTBA OTJCIBLHO B3SATHIX MPEICTABUTEICH

113



MOJIMMEPOB, PACCMATPUBACMBIX B paMKax JaHHOM TUCIIMILIHHEI.

3. Kpatkoe coaep:kanue TuCHHNIHHBI:

CpaBHUTENBHBIN aHATU3 CIMOCOOOB TMOJIYYCHHS IOJIMMEPOB KaK MO IEMHOMY, TaK U IO
CTYTIEHYaTOMY MEXaHU3MaM.

HcxomHoe ChIphe W XUMHUYECKHE PEAKIUH, MPOTEKAIONIUE B TIPOIECCe IPOU3BOICTBA
MIOJIIMEPOB.

TexHOJOTMM TPOU3BOACTBA IOJMMEPOB, MOTYYACMBIX IO PEAKIHSAM IOJIMMEPU3ALUN U
TIOJTMKOHICHCAITUH.

O0opynoBaH#e, HCIOIB3yEMOE MPH MPOU3BOJCTBE MOJUMEPOB, UX BBIICICHUH, OYUTKE U
NIEPBUYHOM mepepaboTKe.

4. O0beM yueOHOH TUCHHUIIINHBI:

O0bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanewm.
SIMHHIIAX gacax
O0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IVIaHy 4,0 144
AyIUTOPHBIE 3aHSITHS 0,39 14
Jlextuu (JIek) 0,17 6
Jlaboparopusie padoTs (JIad) - -
[Tpaxtuueckue 3ansatus (113) 0,22 8
CamocrositensHas padora (CP): 3,36 121
Bujx koHTpOJS: IK3aMeH 0,25 9
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AHHOTaIusi padoyeil mMporpaMMsbl THCHUTIITHHBI
«TexHonorus u odopynoBanue npomeccos nepepadorku noumepos» (61.B.0/1.18)

1. Heap AMCHMIUIMHBI: TPUOOpPETEHUE 3HAHMN M KOMIIETEHIMHA B 00JacTH mepepadoTKu
NOJMMEPOB B M3JeNUsA; (U3NUYECKUX OCHOB IIPOLECCOB, IMPOUCXOAALIMX IpH mepepadoTke
MIOJIMMEPOB, BIUSHHS YCIOBUH NepepaOOTKA Ha CBOMCTBA M3MENHNA, OCHOBHBIX TEXHOJIOTHMYECKHX
CXEM H HCIIOIb3YEeMOro 000py10BaHMUS.

2. B pe3yibTaTe u3ydyeHus AUCUUIUIMHBI 00yYaomuiics Mo nporpamMme dakajaBpuarTa
JAOJIKeH:

Obnadamse CleqyONIUMA KOMIETSHITHSIMHE:

- CIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHUYECKUE pEIIeHUs Mpu pazpaboTke
TEXHOJIOTHYECKHX IMPOIECCOB, BHIOMPATh TEXHHUYECKHUE CPEICTBA W TEXHOJOTMH C YYETOM
IKOJIOTUYECKUX TocieacTBHi ux npuMeHenus ([1K-4);

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

- CHOCOOHOCTBIO BBISBISATH M YCTPaHATh OTKJIOHEHHMS OT PEXKHUMOB pabOThI
TEXHOJIOTHYECKOT0 000PYIOBaHUS U TTAPAMETPOB TexHOIoruueckoro mporecca (ITK-11).

3namo:

- TEXHOJOTMYECKHE OCHOBBI OpraHW3allMd COBPEMEHHBIX TIPOIECCOB TMepepaboTKu
MOJIUMEPOB;

- COBpEMEHHBIE TpeOOBaHHMA K ammapaTypHOMYy O(OPMIICHHIO OCHOBHBIX MPOIECCOB
nepepaboTKU OJITUMEPOB;

- OCHOBHOE NpHUMEHSIEMOe 000pyA0BaHUE IS TIOJIYUCHUS U3 TIOJTUMEPOB TOTOBBIX M3IEIHIA
Y TTIOKPBITUH.

Ymems:

- BbIOMpaTh OOOpYyAOBaHWE JUIsI KOHKPETHBIX TEXHOJOTHYECKUX TMPOIECCOB C YUYETOM
0COOCHHOCTEH XUMUYECKUX U (PU3UKO-XUMHUECKHUX CBOWCTB MOJMMEPHBIX MaTEPHAIIOB;

- OpPraHu30BaTh YIPABJICHHUE TEXHOJOTHMUYECKUMHU MPOIECCaMH MepepadOTKH MOJIUMEPOB C
MaKCHUMaJIbHOU CTENEHBIO 2P(HEKTUBHOCTH.

Bnaoemy:

- COBPEMCHHBIMHU TIPEACTABIICHUSIMU O TIEPEIOBBIX TEXHOJIOTUAX € OOOPYIOBaHHH
MPOLIECCOB MPOU3BOJICTBA U3JEINUN U3 MOJMMEPHBIX MaTEPHAIIOB.

3. KpaTkoe comepxxanue Q1M CHUILITAHBI

Monynb 1. AHanmu3 COBPEMEHHBIX TEXHOJIOTHYECKHX MPOIECCOB MEePEpadOTKH MOIHMMEPOB.
Knaccudukanus meromoB mnepepabOTKU MOIMMEpOB. B3anMOCBs3b UX CBOWMCTB M cHocoba X
nepepadoTKH. Peonorus pacriaBoB MTOJINMEPOB. [Tnactuduxanms MOJIUMEPOB
HU3KOMOJICKYJISIPHBIMU  coeIMHeHUsIMU. HamonHenne monumepoB. JlecTpykuust (crapeHue) u
cTabmm3anus monuMepoB. OpHEeHTAIIOHHBIE POLIECCH B IIOJIMMEPAX.

Monayns 2. MeToas! iepepabOoTKH TOIMMEPOB U IIACTUYECKUX MacC Ha X OCHOBE.

- [TpeccoBanue.

- JIutbeBoe (TpaHchepHOE) MpeccoBaHue.

- JIuthe mox naBiIeHUEM.

- Jluthe Ge3 naBieHws.

- DKCTpYy3Hsl.

- BaniplieBaHME U KAJIAHAPOBAHUE.

- IlepepaboTka MOJMMEPOB M IUIACTHYECKMX MAacC B BBICOKODJACTUYECKOM COCTOSIHUU.
[[IramnoBanue. [THeBMO- 1 BakyymbopMOBaHHE.
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- [lepepaOoTka moJIMMeEpPOB U3 PACTBOPOB.

4. O0beM yueOHOW JUCUMIIIUHBI:

O6Bem
Buabl yueOHol padoThI B 3aueTHBIX B akanem.
eIMHUIIAX Jacax
OO0mas TPy10€eMKOCTb THCIUITHHBI 10 Y4eOHOMY TJIAHY 3,0 108
AyIUTOpPHbIE 3aHATHS 0,44 16
Jlextuu (JIek) 0,28 10
JlabopaTtopnsie paboTs (J1ab) - -
[Tpaktuueckue 3ansatus (I13) 0,17 6
CamocrositeabHas padora (CP): 2,31 83
Buja xoHTpoOJISi: IK3aMeH 0,25 9

116




AHHOTAIUs padoueil MPorpaMMbl U CHUIMIHHBI
«Unxenepuast ncuxonorusi» (b1.B.0/1.19)

1. Heab AUCHUILUIMHBI — TPUOOpPETEHHE CTYJEHTAMH 3HAHUNW B OOJIACTH TICHUXOJOTHUU
OpraHM3alliy JEATEIHHOCTH JIIOJIH B CHCTEME «UEJIOBeK M MAIllMHA», 4YelOBeKa U
po(heCCHOHATLHOW JIEATCIIBHOCTH, Pa3BUTHE TNPOPECCHOHATHHO BaXKHBIX KA4eCTB OYIyIIero
CIICIHAIIACTA

2. B pe3ysbTaTe M3yvyeHus AUCHUIUINHBI 00yYalOIIUiics MO NporpaMMe dakajaBpHaTa
JMOJIKEH:
Obnadamse CleqyONIUMA KOMIETSHITHSIMHE:

- BJIaJICHWEM TMOHUMAaHMs CYIIHOCTU M 3HAYeHHUS MH(POPMAIMU B Pa3BUTUU COBPEMEHHOIO
MH(GOPMALIMOHHOTO OOIIECTBa, OCO3HAHUS OMACHOCTH M YIpO3bl, BOZHUKAIOIIKUX B 3TOM IpoIiecce,
CIIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS WH(OPMAIIMOHHONW 0E€30MacHOCTH, B TOM YHCIIe
3alUThI TocynapcTBeHHo Taiiubl (OITK-4);

- TOTOBHOCTBIO UCIOJIb30BaTh HOPMATUBHBIEC JIOKYMEHTHI [0 Ka4e€CTBY, CTAHAAPTU3ALMHU U
cepTuUKay MPOAYKTOB W U3ICIUN, DIEMEHTHl IKOHOMHUYECKOTO aHaln3a B MPAKTUYECKOM
nesirenbaocTH (TTK-3);

- CHOCOOHOCTBHIO TIPOBOJUTH AaHAJMU3 CBIPbS, MAaTE€PUAJIOB M TOTOBOM MPOIYKIIWH,
OCYIIECTBIIATH OIEHKY pe3yabTaToB ananu3a (ITK-10);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OpMAILMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3namo:

- OCHOBHBIC IICUXOJIOTHMYCCKUEC IIOHATUA (HCI/IXI/IKa, CO3HAaHHUC, HHIAWBUIA, JINYHOCTD,
WHIAWBUAYAJIbHOCTD, ICUXUYCCKUEC MMPOLCCCHI, CBOﬁCTBa, COCTOSIHHUA U Hp),

- MCTOBI IICUXOJIOTHYCCKHUX HCCIeIOBaHNN (O6’LCKTI/IBHHG, OIMNCAaTCIIbHBIC,
MICUXOJOTHYECKOM HOMOH_II/I);

- MpodeCCHOHAIBHO BAYKHBIE KAYeCTBA 3HAYUMBIC [Tl Oy MyIIel CIeIHaIbHOCTH;

- ICUXOJIOTUYECKYIO CYIIIHOCTh OOIIEHUS;

- KOHCTPYKTHBHBIE CTIOCOOBI pa3perieHus: KOHDIUKTHBIX CUTYaIlHii;

- ICUXOJIOTUYECKUE OCOOCHHOCTH Pa3BUTHUS MAJION COLMATBHON TPYMIIBI (KOJUIEKTHBA).
Ymems:

- IPOCKTUPOBATE U MOAACPKUBATH ICUXOJIOTHYCCKU Oe30macHbIe YCII0OBUA ACATCIBHOCTU B
CJIOKHBIX CUCTEMax 4YCJIOBCK-MalllMHA,

- paboTaTh B KOJUIEKTUBE, COTPYTHHYATH C KOJUIETAaMH, Pa3pemaTh KOH(IMKTHBIC CUTYaIIH;

- aHaJIu3upoBaTb CBOM BO3MOXHOCTH HCIIOJB30BaTb METOAblI CaMOIMArHOCTUKH,
CaMOIIO3HAaHHUA 1 CaMOBOCIIMTaHHA.

Braoemes:

- HaBBIKaMH IICHXOJOTMYECKOr0 CaMOaHalIN3a M CaMOPEryJIMPOBaHUS, HEOOXOIUMBIMU JIJIsI
s dexTrBHON U Oe30macHoO MpodeccuoHaNIbHOM 1eATeTbHOCTH;
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- TCOPECTUYCCKUMHU W IPAKTHUYCCKUMU HABbBIKAMU IUIAHUPOBAHUA HpO(I)eCCHOHaHLHOﬁ
ACATCIIbHOCTH, LICJICIIOIaranmus u paspa60TKI/1 OINITUMAJIBHBIX IPOTpaMM pCAIU3alUN LCIINU;

- HaBBIKAMU MEKJIUYHOCTHOTO OOIIICHHUS.
3. KpaTkoe comepxanue Q11 CHUITAHbBI

OOmass xapakTepuCTHKa TIICHUXOJIOTMM Kak Hayku. Metoael mncuxonoruu. Ortpaciu
NCUXOJNOTHM. VH)KeHepHas ICHUXOJIOTHUS U IICUXOJorus TpyJa. JIMYHOCTE W ee CTpYKTypa.
Camoco3HaHMe: CaMOIIO3HAaHME, CAMOOTHOLIEHHE, caMoperyssinua. OCHOBHBIE MOIXOABI K
U3yUYeHHUIO JUYHOCTU. Pa3Buthe nuyHOCTH. TeMmepaMeHT M XapakTep B CTPYKType JIMYHOCTH.
[To3naBarenbHbIE MPOLECCH JIMYHOCTH (OLLYIIEHUE, BOCIIPUITHE, TAMATh, BHUMAHNE, MBIIIIICHUE U
peub, BOOOpaXkeHHe). DMOLMOHAIbHO-BOJIEBBIE IPOIECCHI TMYHOCTH.

[cuxomorust nmpodeccuoHaIbHON AeATeNbHOCTH. YenoBeKk Kak CyOBEeKT Tpynda: CTPYKTypa
OCHOBHBIX KOMIIOHEHTOB. OJTamlbl pa3BUTUS CcyObekTa Tpyda. TpynoBas MoOTUBauus H
YAOBIETBOPEHHOCTh  TpynoMm. llenmemonaranne ©  IUIaHHpOBaHHME B IPOdECcCHOHATBHOM
nesitenbHOCTH.  [IpodeccronanbHass kommyHukauus. [lcuxomorusi kougmukra. Ilcuxonorus
coBmecTHOro Tpyaa. Ilcuxomorust ympasnenus. llcuxomoruss pucka u 0e30MacHOCTb TpyAa.
[Ipodunaktuka crpecca u GopMUPOBAHUE CTPECCOYCTONUNBOCTH.

4. O0bem y4eOHOM TUCHMIIINHBI:

O6bem
Buasbl yueOHoii padoThl B 3aueTHBIX B akanewm.
eIMHUIIAX qJacax
O0mas Tpy10eMKOCTb JHCHUILIHHBI 110 Y4eOHOMY IVIaHy 2,0 72
AYyIUTOPHBIE 3aHATHUS: 0,22 8
Jlexum (JIek) 0,17 6
JlaGopatopusie padotsl (JI1ab) - -
[Tpaktuaeckue 3ansatus (I13) 0,05 2
CamocrositesnbHas padora (CP): 1,67 60
Buja konTpoJsi: 3auer 0,11 4
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4.4.3 JucuMJIMHBI BAPMATHBHOM YacTH (TUCHUILIAHBI 0 BHIOOPY)

AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIIMHBI
«OcHoBBI MeHe:kMeHTa 1 MapkeTuHra» (b1.B./IB.1.1)

1. Ileab JMCHUIIMHBI: TIOJYyYEHHE CHUCTEMBl 3HAaHUH O  3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUS MPENNPHUATHI B CHUCTEME HAI[MOHAJbHOW HKOHOMHUKH, NPEJCTABICHUN B
o0yacTy MEHEeIKMEHTa U MapKETUHTa, BKJIIOYas METOJIOJIOTUYECKHUE OCHOBBI U 3aKOHOMEPHOCTH,
GYHKIIUM, METOMABI, OpTaHU3alMOHHBIE CTPYKTYpPbI, OPraHU3alldI0 TMPOILECCOB, TEXHUKY U
TEXHOJIOTHI0 MEHEP)KMEHTA U MAapKETUHTA B YCIOBUSX PHIHOYHOW SKOHOMHKH; 3aJI0)KEHHUE OCHOB
npohecCHOHABLHON EATENHHOCTH 0aKalaBpOB.

[IporpamMmma paccumTaHa Ha W3yYeHHE Kypca B TEUYCHHWE OJHOro cemectpa. Kypc
3aKaHYMBACTCA 3a4eTOM. KOHTpOJL yCHEBAaeMOCTH CTYACHTOB BEACTCS 110 TPHHATOH B
YHUBEPCUTETE PEUTUHTOBOM CHUCTEME.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4AKOLIUIICA N0 MporpaMmMe dakajaBppuara
JAO0JIZKeH:

Obnadoams clenyroMUMA KOMIETEHIIHSIMHU:

- BJIQJICHWEM TMOHUMAaHWs CYIIHOCTA W 3HAYCHHUS MHPOPMAIUU B PA3BUTHH COBPEMEHHOTO
WH(POPMAIIMOHHOTO OOIIECTBa, OCO3HAHUS OMACHOCTH M YIPO3bI, BOHUKAIIINUX B 3TOM IMpoIiecce,
CIIOCOOHOCTBIO COOTIOAATh OCHOBHBIE TpeOOBaHUS WH()OPMAIIMOHHONW OE30IMACHOCTH, B TOM YHUCIIC
3alMThl rocynapcTBenHol TaifHbl (OITK-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuUKay MPOAYKTOB W M3ICIUN, DJIEMEHTHl 3KOHOMHUYECKOTO aHaiu3a B IMPaKTUYECKOU
nesrenapaoctr (ITK-3);

- CIOCOOHOCTBIO TPOBOJUTH AaHANU3 ChHIPbs, MaTepuaioB W TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAIUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3nams:

- MPUHIUIBI COCTABJICHHUS TEXHHYECKOH MOKyMEHTAamuu (TpadukoB padOT, WHCTPYKITHH,
TJIaHOB, CMET, 3asBOK Ha MaTepuajbl 1 000pyI0BaHUE) U JP.;

- TEOPETUYECKUE OCHOBBI U METO/IbI BEIPAOOTKH LI€JIEH U cTpaTeruu Ou3Heca;

- MPHUHIIMIBI MOATOTOBKH AOKYMEHTAIIMH I CO3/IaHUs CHCTEMbl MEHE)KMEHTa KauyecTBa
PEIIPUSITHS;

- METO/BI M TEXHOJIOTUH MPUHATHUS U peaTH3alliy YIPABICHYSCKUX PEIICHUH.

Ymems:

- COCTABJISITH 3asIBKH HA 00OPYIOBaHUE;

- pa3pabaTbIBaTh TEXHUYECKYIO IOKYMECHTAIINIO,

- IPUHUMATDH YIIPABIEHYECKUE PEIICHHS U OPTaHU30BBIBATH WX BBIMIOJHEHUE;

- cobupaTh, 00pabaThIBaTh U UCIIOIH30BATh YIIPABICHUYECKYIO HH(OPMAITHIO;

- paboTaTh C YNpaBICHUYECKON [TOKyMEHTalWeH, IONb30BAThCsl 3aKOHAM, HOpMaMH H
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESITENbHOCTH;

- pacmpenensaTh 00s13aHHOCTH M OTBETCTBEHHOCTB;

- HCTIOJIB30BAaTh METO/IbI MOTUBAIIMH TIEPCOHAIIA;

- KOHTPOJIUPOBATH M PETYIHUPOBATH UCIIOTHCHHUE TUTAHOB.

Braoems:
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- HaBbIKaMM IPUMEHEHMS ONITUMAJIBHBIX MTOAXO0/I0B /Il AMArHOCTUKH U aHaJIM3a PhIHKA;

- METOJJaMH PYKOBOJICTBA IIEPCOHATIOM;

- HHCTpyMEHTaMH 3 (EKTUBHOTO YIIPABICHHS MPEIIPUATHEM.

3. KpaTkoe copep:kaHue IMCHUILINHBI:

Monayab 1. OcHOBBI ynipaB/ieHHUsI IPeANPUSITHEM

1.1 Beeoenue. IIpeomem, memoo u codeprcanue oucuyuniunvt «OCHO6bl MeHedIHCMEHmMa
u mapkemunza». Teopus ynpaBieHUsS: yNpaBIE€HUE KaK MOTPEOHOCTb M Kak (akTop ycmexa
NESTEIbHOCTH, CYIIHOCTh U COJEp’KaHHE YIPABICHHUSA, MECTO TEOPUM YIIPABIEHHS B CUCTEME
COBPEMEHHBIX 3HAHUH, crenu@uKa YNpaBIeHYECKOH AEATEIbHOCTH, COBPEMEHHBIE IPOOJIEMBI
ynpaBieHusi. ['eHe3uc Teopuu yHpaBICHUA: YIPABICHUECKUE PEBOJIONMH, BO3HUKHOBEHHE
Hay4YHOH TEOpHM YIpaBlIeHUs, UCTOKM M TEHJCHLMU pa3BUTHS POCCUIMCKOrO YIpaBICHHUS.
3aKOHOMEPHOCTH M TPHUHIMIIBI YIPaBICHHUS: CYObEKTUBHBIE M OOBEKTUBHBIE (DAKTOPHI B
YIpaBIEHUMU.

1.2 Cucmema ynpagnenua npeonpuamuem u ee cmpykmypa. Ouenka rgppekmugnocmu
ynpaenenus. CucreMa yIpaBICHUS: TMOHITHE CHCTEMBl YIPABJICHHS, pacrpejeicHue (QyHKIUH,
IOJTHOMOYMM U OTBETCTBEHHOCTH, NIPUHIUIIBI IOCTPOEHUS CUCTEM yrpaBiieHus. LlenTpanuzanus u
JELeHTpaJIu3alys yIpaBIeHUs, [EJIerMpOBaHUE IIOJHOMOYMM B Ipoleccax —YIpaBlICHHS.
OpraHu3zannoHHas CTpYKTypa U ee BuAbl. OCHOBHbIC MOHATHA 3(P(EKTUBHOCTH YIPABICHHUS.
[Toka3zarenu 3¢ (eKTUBHOCTH yIPABICHUS.

Moaynb 2. OcCHOBBI MeHeI:KMeHTa

2.1 Ilenu ¢ cucmeme ynpagnenusa. Pazpabomka cmpamezuit u nianHoe opanu3ayuu.
Henu u nenenonaranue B yOpaBi€HUU: POJb LEJIU B OPraHU3aIMKM M OCYIIECTBIECHUU IPOLECCOB
yIpaBlieHUs, KiaccupuKanus 1eiieid, IocTpoeHUe JAepeBa IeNei; coueTaHne pa3HooOpasus memei u
(GYHKIMH MEHEIKMEHTAa; CHUCTeMa YINpPaBJICHUS IO LEIsIM; CTpaTerus M TAaKTUKA YIPaBICHHUS.
CymHocTh, NpUHLMIOBL M MeToAbl IIaHupoBaHus. [Ipouecc BblpaboTku crparerun. Oopmsl
TEKYILEro MJIaHUPOBAHUS.

2.2 Texnonozua pazpabomku u RPUHAMUA YHpagienueckux peutenuit.Pazpaborka
YOPABICHYECKUX  PEIICHHWH: TOHATHE U  Kilaccu(UKauus  yHOpaBJICHUYECKHX  peIICHUi,
OCHOBOIIOJIAralolne 3JIEMEHTHI IEATENBHOCTH, YCIOBUS U KPUTEPUU MPUHATHUS PELICHUH, ITPoLECce
Y MOJIENIH NIPUHSTHSI YIPABIECHYECKUX PEILICHUH, peanu3alus yIpaBIeHUYECKUX PEIICHUH.

2.3 Bnacmv ¢ cucmeme ynpaenenus. audepcmeo u cmunv ynpagieHus. OTHOIICHUS
BJIACTH B CHCTEME YIIPABJICHUS: MOHATUE U THUIIOJOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEIKEPa;
NpU3HAKK, (QAKTOPBl M TPOSIBICHUS HEYNpPaBIAEMOCTH; HMCTOYHUKU BIACTH B YIPABICHUU
OpraHu3alyei; MapTHepCTBO B Ipolieccax MEHEIKMEeHTa. JIuaepcTBoO M CTWIb yIpaBJICHUS:
nporecchl OPMHUPOBAHUS U OCHOBHBIE COCTABIISAIOLINE JTUAEPCTBA, (hopMasIbHbIE U He(hOpMaJIbHBIE
(bakTOpbl IHUAEPCTBA, MPOSBICHUE JHUJIEPCTBA B CTHJIE YINPABIEHHs, TEHACHIUS Pa3BUTUS CTHIISA
yIpaBIEHUS.

2.4 Momueayuonuvle 0CHO6bl YNPasienus u KoH@paukmol. MoTUBALUS NESITEIHLHOCTH B
YIOPaBIEHUU: MOTHUBBI JI€ATEIBHOCTU YEJIOBEKAa M MX POJIb B YIPaBJICHWU, OCHOBHBIE MOHITHS U
JOTHKa Tpolecca MOTHBAaUWH, (aKTopel (OPMHUPOBAHUS MOTHBOB TPYyJa; HCIOIB30BAHHE
MOTHBAIMM B IPAKTHKE MEHEKMEHTa; (aKkTOpbl A(PPEKTUBHOCTH MOTHBALIMU; COBPEMEHHBIE
KOHLIENIMK MoTuBanuu. ['pynmoBas AMHAMUKAa W KOHQUIMKTHI: POJIb TPYNIBl B TOBEACHUU U
NeSITeIbHOCTH 4YeJIOBEeKa, (OPMHUPOBAHUE TPYMI, B3aUMOJICHCTBUS B IpyMNIe M B OpraHU3alMH;
BO3HUKHOBEHHUE, MPOSBIEHUE U PA3HOBUIHOCTU KOH(JIMKTOB, BIUSHHE KOH(JIUKTOB Ha
yIpaBJICHUE.
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Moayab 3. OCHOBBI MApPKeTHHIA.

3.1 Mapkemunz Kax cucmema ynpagienus, pezyaiupoeanus u uzydyenus pvinka.llonsrue
MapKETHHIa, IPOUCXOXKACHUE U CYIIHOCTb MAapKETHHIa, L€ MapKeTuHra. OCHOBHBIE ITPU3HAKU
MapKETUHIOBOro CTWiIs ymnpasieHus. Konuenuuu mapkeTuHra. OCHOBHBIE BMJIbI MAapKETHHIA.

MapxketnHrosas cpeza.

3.2 Komnaexc mapkemunza. OcnogHnvle mapkemunzogvle uncmpymenmaot. Couepxanue u
npolecc yrmpaBieHus MapKeTuHroM. OCHOBHblE (YHKIMM MapkeTuHra. ToBapHas, II€HOBas,
cObITOBasi U KOMMYHHMKAI[MOHHAs NOJUTHKU (Gupmbl. ToBapHble cTpaTteruu. Pa3zpaboTka HOBBIX

TOBapOB.
4. O0beM yueOHOH TUCIHUIJIMHBI:
O0bem
Buasbl yueOHoii padoThl B 3aueTHBIX B akanewm.
SIMHUIIAX gacax
O0mas Tpy10eMKOCTb JUCHUILIAHBI 110 Y4eOHOMY IVIaHy 2,0 72
AyIUTOPHBIE 3aHITHS: 0,22 8
Jlexmum (JIek) 0,16 6
JlaGopatopusie padotsl (J1ab) - -
[Tpaktuyeckue 3ansatus (I13) 0,06 2
CamocrositeabHas padora (CP): 1,67 60
Bua koHTpoJIs: 3auer 0,11 4

121




AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«OCHOBBI TEXHHYECKOI'0 peryJiMpoBaHusi U ynpasJjenue kadecrsom» (b1.B./[B.1.2)

1. Heab AMCUMIVIMHBI: HAYYUTh CTYJIEHTOB MPHUMEHATH KOHTPOJIHHO-U3MEPUTEIBHYIO U
UCIBITATEJIBHYI0 TEXHUKY, METOAAM M CpEACTBAM TEXHMUYECKOI'O PpEryJUpOBaHUs, METOJaM
KOHTPOJISI KaueCTBa BBIIYCKAEMOM MPOAYKIIUH, COBPEMEHHBIM CUCTEMAM YIIPABIICHUS KAUYECTBOM.

Henu kypca nocTuraroTcs ¢ HTOMOIIbIO:

J O3HAKOMJICHHUS C BUJJaMH HOPMATHBHBIX JJOKYMEHTOB;

. U3y4YeHHs] HOPMATUBHOM U 3aKOHOAATENBbHOM 0a3bl TEXHUUECKOTO PETyJIUPOBaHUS U
yIpaBJI€HUS KaYeCTBOM,;

J O3HAKOMJIEHHUS C €IMHULIIAMU (PU3MUECKUX BEJIIMYMH, FOCYIapCTBEHHBIMHU ITAJIOHAMU
METOAAMHU U CPeJICTBAMH MOBEPKHU CPEICTBAMH U3MEPEHHUS;

J pa3paboTku crmocoOOB BBIpAKEHHsT H  (OPMBI  NPENCTaBICHUS PE3yJIbTATOB
M3MEPEHUI, METOAMKH BBIMIOJHEHUS 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(OpMAILMK B Pa3BUTHU COBPEMEHHOIO
UH(POPMALIMOHHOTO OOIIECTBA, OCO3HAHUS OMACHOCTH U YIpO3bl, BO3HUKAIOIIUX B 3TOM IpoOLECCe,
CHOCOOHOCTBIO COOJIOAATh OCHOBHBIE TpeOOBaHUS MH(POPMALMOHHON 0€30MacHOCTH, B TOM YHCIIE
3alUThl rocyaapcrBenHoi Taiinel (OITK-4);

- TOTOBHOCTBIO MCIOJIb30BATh HOPMATHBHbIE JTOKYMEHTHI [0 KAa4eCTBY, CTAaHAAPTU3ALUU U
cepTuuKany MPOAYKTOB U H3ICIUN, DJIEMEHThl 3KOHOMHUYECKOTO aHaliu3a B IMPaKTUYECKOU
nesrensHocTH ([TK-3);

- CHOCOOHOCTBIO TPOBOAMTH AaHAIU3 ChIPbA, MAaTEpPUATOB M TOTOBOH MpPOIYKIIHH,
OCYILECTBIIATH OIECHKY pe3yabTaToB ananmm3a (ITK-10);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHHYECKYI0 HMH()OPMALMIO, OTEYECTBEHHBIH U
3apyOeXKHBI OIBIT 10 Tematuke uccnenoanus (ITK-20).

3uams:

- 3aKOHOJATelbHbIE M HOPMATUBHO TIPABOBBIC AaKThl, METOJUYECKHUE MaTepHalbl I10
TEXHUYECKOMY PETYJIHPOBAHUIO;

- NEPCIEKTUBBl TEXHUYECKOI'O Pa3BUTUS M OCOOCHHOCTH JESATEIBHOCTH OpraHHU3aluil,
KOMIIETEHTHBIX Ha 3aKOHOJIaTeIbHO-TIPAaBOBOM OCHOBE B 00JIACTH TEXHUYECKOIO PEryJIMPOBaHUS;

- OCHOBBI TEXHUYECKOTO PETYJINPOBAHMSL.

Ymemo:

- IPUMEHSATh METO/Ibl M IPUHIMUIBI CTAaHJAPTU3ALUH IPU pa3padOTKe CTaHAAPTOB U IPYTUX
HOPMAaTUBHBIX IOKYMEHTOB;

- MpPOBOJIUTH TOATBEPKIEHUE COOTBETCTBMSI MPOAYKLUUH, TPOLECCOB U  YCIYyT
NPEIbABISIEMBIM TPEOOBAHHSM;

- IPUMEHSATh 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.

[lonTBepxaeHne cOOTBETCTBUSA, TOCYJAPCTBEHHBIM KOHTPOIIb, HAA30p.

1.6. AkkpenuTanus Kak (opmMa rocy1apcTBeHHOr0 TEXHUYEeCKOro 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

HMIIOPpTUPYEMaA MPOAYKIHSA, MOAJCKAI AN 06H33TeJII)HOMy MOATBEPKIACHUIO COOTBETCTBUSA.

JoOpoBoJibHOE

MOATBEPKACHUE

COOTBETCTBHA.

JKcnopTHpyeMasi

Hu

VYcinoBust BBO3a Ha Tepputoputo Poccunm mponykiuM, MOANEKaed 00s3aTelbHOMY

MOATBCPIKACHUIO COOTBCTCTBUA.

4. O6beM y4eOHOI TUCIUITHHBI:

O06Bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eAMHHIIAX gacax
OO0mas Tpy10eMKOCTh JMCUMILIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
AyIUTOpPHbIE 3aHATHS 0,22 8
Jlextuu (JIek) 0,16 6
JlabopaTtopusie paboTs (J1ab) - -
[Tpaktuueckue 3ansatus (I13) 0,06 2
CamocrositesibHas padora (CP): 1,67 60
Bua xonTpoJsi: 3auer 0,11 4
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AHHOTAIUs padoueil MPoOrpaMMbl IHCHHIIHHBI
«BoruncanrenbHas matematuka» (b1.B./[B.2.1)

1. Heab TUCHUIUIMHBI: HAYYUTH CTYJIEHTOB TEOPETHUYECKHM 3HAHUSM U TMPAKTUICCKUM
YMEHHSIM, U HABBIKAM HCIIOJIb30BAHHUS COBPEMEHHBIX MATEeMATHYECKUX METOJOB C MPUMEHEHHEM
nakera Marematudeckux nporpamMm MATLAB nans  pemeHus MmMpoKoro Kpyra 3agad
BBIYHCITUTEILHOW MaTEMaTHKH.

Lenpto HacTOsAmEro Kypca sBIseTCS OOydYeHHUE CIyllaTeiel COBPEMEHHBIM METOJaM
pacyeToB, pacueTHBIX HCCIEIOBAaHUM, aHAINW3a, ONTUMHU3ALUU MPOIECCOB MHXKEHEPHBIX 3aJad C
WCIIOJIb30BAaHUEM ITaKeTa MaTemMaTudeckux nporpamm MATLAB.

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

Obnadams CleqyONIUMA KOMIETCHIIHSIMHU:

- CIOCOOHOCTBIO TUIAHUPOBATh U MPOBOJUTH (PUINYCCKUE M XUMUUYECKUE IKCIEPUMEHTHI,
MPOBOJUTE O0Opa0OTKY WX pPE3yJIbTATOB M OIEHUBATH IOTPEITHOCTH, BBIJIBUTATh THUIIOTE3BI U
YCTaHABIIMBATh TPAHUIBI WX MPUMEHCHUS, MPUMEHSATH METOJbI MATeMAaTHYSCKOTO aHau3a H
MO/JICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HecieaoBanus (ITK-16).

3nams:

- (U3UKO-XMMUYECKHE M XUMHUKO-TEXHOJIOTUYECKHUE 3aKOHOMEPHOCTH MPOTEKaHUs
MPOIECCOB M3MEHEHHsI arperaTHOr0 COCTOSHUS Mapo(Ta3o)->KUIKOCTHBIX CHCTEM, PEaKTOPHBIX
MPOLIECCOB U OCHOBHBIX MPOIIECCOB pa3/IeICHUs] XUMUYECKONU TEXHOJIOTHH;

- METOABl M aAJITOPUTMBI KOMITBIOTEPHOTO MOJETUPOBAHUS OCHOBHBIX IPOIIECCOB
XUMHUYECKON TEXHOJIOTUN U TEXHOJOTHICCKUX CXEM XUMUYIECKUX TTPOU3BO/ICTB,;

- TPUHIHIBI TPUMEHEHHUS METOJOJOTHU KOMITBIOTEPHOTO MOJICIHPOBAHUS XUMHKO-
TEXHOJIOTMYECKUX MPOIECCOB MPU aBTOMATU3MPOBAHHOM IPOEKTUPOBAHUU K KOMIIBIOTEPHOM
yOpaBIeHUU XUMUYECKUMHU POU3BOICTBAMHU.

Ymemn:

- pemaTh 3aJa4d KOMIBIOTEPHOTO MOJIEIHPOBAHHUS MPOIECCOB Mapo(raso)->KUIKOCTHBIX
paBHOBECHIA, aOCOPOIMH, AUCTUIUIAIINU, PEKTHPUKAIIUU U KUAKOCTHON SKCTPAKIINU;

- MPUMEHSATH TOJYYCHHBIC 3HAHUS MPU PEHICHUH MPAKTUYECKHX 3a7ad4 KOMIBIOTEPHOTO
MOJICIIUPOBAHUSI OCHOBHBIX TMPOIIECCOB XUMUYECKOW TEXHOJOTHU M TEXHOJOTUYECKHX CXEM
XUMHUYECKHUX TIPOU3BOICTB.

Bnaoemy:

- METOJIaMU NPUMEHEHHsI CTaHAAPTHBIX MakeToB MnpukiaaHbix nporpamm (I1IIIT) u makeros
moaemupytonux mporpamm (IIMII) st MopenupoBaHUS OCHOBHBIX TPOIECCOB XUMHYECKOM
TEXHOJIOTHH U TEXHOJIOTHUYECKUX CXEM XMMHUYECKUX MPOU3BOJICTB.

3. KpaTkoe conep:kaHue TUCHUTLIMHBI

Beeaenne. Llenu u 3agaun kypca. KpaTkuil HCTOpUUECKHI OUEPK Pa3BUTHUS OTEUECTBEHHOU
U 3apyOeXHOW BBIYUCIUTEIHHOW MaTeMaTuku. OCHOBHBIC 3Tallbl pa3padOTKH W pealu3aiuu
AJITOPUTMOB Ha KOMIIBIOTEPAX.

Moayas 1. BbluucaurtenbHass MaTtemMaTuka. (OQCHOBHbIe JTambl: pa3padoTka H
peajmn3anusi aIropuTMOB Ha KomnbloTepax. Cucrema komnbrTepHoii Matematuku (CKM)
MATLAB nis pemenusi 3a1a4 BBIYHCIUTEIBbHON MaTeMATHKH.

Tema 1.1. Cozoanue M-npoecpamm u ocnosuvie onepamopol M-sa3vika npocpammuposanus
MATLAB. Bapuanmur cmpyxmypwui npoepamm na MATLAB.

- Opranwusarus padouero crona DesktopLayout;
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- Ocuogwble onepaiu B CommandWindow;

- OcHoBHbIe oneparuu B Editor;

- JIuneitHo opranu3oBaHHasl MporpaMma (aJaropuT™);

- BeTBneHus ¢ OAHMM YyCIIOBHEM, HECKOJBKUMH YCIOBUSIMH, BJIOXKEHHBIC, CO CITHCKOM
ycnowit. if, switch; nornueckue onepamuu and, or, not;

- LUKJIBI CO CUETYUKOM, C TPEAYCIOBUEM, C MOCTYCIOBHEM, C MPEPhIBAHUEM TIOJHBIM H
NpepbIBAHUEM YaCTUYHBIM, C 33JIaHHBIM IIarOM CYETYHKa, C OT/ACIBbHBIM OTCYETOM UTepaiuii; for,
while, break, continue; ¢ BerzoBoM (QyHKIHiA; ¢ AMaIoroM ¢ mois3oBareaem B CommandWindow u
B CIICIIMATBHBIX THATIOTOBBIX OKHAX;

Tema 1.2 Cmanoapmmuvie u necmanoapmmuvie Qyukyuu M-a3vika npoecpammuposanus u
ocnosnule peuwiamenu (Solvers) MATLAB.

- ®yHkmu ¢ rpaduIeckuM BeIBOIOM pe3ynbTaTtoB; plot, subplot, surf, mesh, polar;

- OyHKIIMU C YUCIOBBIM BBIBOIOM pe3yiibTatoB B CommandWindow;

- OYHKIMH C 3aITUChIO PE3YJILTATOB B (ailr;

- OyHKINH, BIIOKEHHBIC B TJIABHYIO (PYHKIIUIO;

- OYHKINY C IEPEMEHHBIM YUCIIOM apTyMEHTOB;

- OyHKINH, BBI3BIBAIOIINE IPYTYIO QYHKIIHMIO, UMsI KOTOPOH TepeIaHo KaK apryMeHT.

Monayab 2. Bexktopsl 1 matpunbl. CucTeMa JHHEHHBIX ajJredpanyecKux ypaBHeHMit
(CJIAY).

Tema 2.1. Obpamnas mampuya. Y mMHodceHue mampuy.

- Oneparop inv;

- Omneparopsi strcat, int2str, numa2str;

- Omnepatopsl length, min, max, mean, sort;

- Omneparopst dot, tril, triu, eye, zeros, ones, diag;

- Omneparopsi rand, linspace, logspace, repmat;

- Omnepatops! Size, det, trace, norm.

Tema 2.2. Memoo I'aycca. Memoo npocmuix umepayuii.

- Oneparopst linsolve, rank, eig.

Tema 2.3. Obycnosrennocmo cucmemvl. Hucio 00ycio8ieHHocmu.

- Omeparopsi cond, rcond.

Moayas 3. O0padoTka pe3yJbTAaTOB HM3MepeHHsl OAHOI Bean4yuHbl. [Ipudamxenune
byHkuun

Tema 3.1. Kpumepuii Cmowrodenma.

- Oneparopsi polyfit, polyval.
Tema 3.2. Annpoxcumayusi.

- Oneparop Isqcurvefit
Tema 3.3. Humepnonayus.

- Oneparopsl interpl, linear, spline, nearest.
Mopayasb 4. UncieHHOe HHTETPUPOBAHHE
Tema 4.1. Memoowl npsamoy2oibHuKo8

- OnepaTopsl SUM, mean.
Tema 4.2. Memoowr mpaneyuti

- Oneparop trapz.
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Tema 4.3. Memoo Cumncona

- Onepatop quad, int.
Tema 4.4. Memoo Hviomona-Komeca 8 nopsioka

- Omnepatop quads.
Moayanb 5. YpaBHeHHE ¢ OTHUM HEN3BECTHBIM
Tema 5.1. Memoo Oenenus nononam

- Omeparopsl conv, deconv, polyval, polyder.
Tema 5.2. Memoo kacamenvrulix

- Oniepatopsl roots, poly, fzero.
MoayJnb 6. Cuctema HeJIMHEHHBIX YPaBHEHUI
Tema 6.1. Memoo Hviomona-Pagcona

- Oneparopsi solve, diff, subs.
Tema 6.2. Memoo npocmuix umepayuii.

- Oneparopst simplify, collect, pretty.
Monayab 7. OnHoMepHasi ONITUMHU3ALUS
Tema 7.1 Memoowsl 00HOMepHOU onmuMu3ayuu

- Oneparopst fminbnd.
MoayJb 8. MHoroMepHasi ONTUMH3ALMS
Tema 8.1 Memoowvt mrocomepHOU onmumusayuu

- Oneparopst fminsearch, linprog, fmincon.
Moayas 9. ludgdepeHnuanbHbie ypaBHEHUS

Tema 9.1 Memoowl pewenus oughghepenyuanvbHbix ypagHeHu.

- Oneparopsi dsolve, diff.

3akiioueHne. 3aKIIOUUTENbHAS JISKIHS TI0 MTOABECHUIO UTOTOB Kypca.

4. O0bem y4eOHOH TUCHHUIINHBI:

O6bem
Buasbl yueOHoii padoThl B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4eOHOMY IVIaHy 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 0,33 12
Jlexum (JIek) - -
Jlaboparopubie pabots (JIad) 0,33 12
[Ipaktuueckue 3ausarus (113) - -
CamocrositesbHas padora (CP): 2,56 92
Buja koHTpOJISi: 3a4eT ¢ OleHKO 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«Anckpernas matematuka» (b1.B./1B.2.2)

1. Heap aMcHUIUIMHBI: (OPMHPOBAHUE y CTYJACHTOB CHUCTEMbl OCHOBHBIX IOHATHH,
UCIIOJB3YEMBIX JUISl TIOCTPOEHUS BAKHEHIIMX MAaTEMaTH4YECKUX MOJENIEH, U MaTeMaTU4eCKUX
METOJIOB JIJIs1 ONIMCAHUS PA3JIMYHBIX MPOLIECCOB.

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

Obnadams ClenyOMUMA 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 MATeMAaTUYECKOTO aHallu3a H
MO/JICJIMPOBAHHSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO uccinenoanus (I1K-16).

3uams:

- OCHOBHBIE NOHSATHUS WU METOJbl JIHUCKPETHOW MaTeMaTHKH, MaTeMAaTUYECKUX METO/I0B
pemeHus mpodecCHOHANBHBIX 3a/1a4.

Ymemn:

- IPUMEHATh MaTEMaTUYECKUE METOABI IIPU PEILICHUHU TUITOBBIX MPO(ECCHOHATIBHBIX 3aau.

Braoemy:

- METOJIaMU TMOCTPOCHHSI MAaTEeMaTHYECKON MOJENTH TUIOBBIX MPO(EeCCHOHANBHBIX 33134 U
coJiepyKaTeIbHON MHTEPIIPETALUU TIOJYyUYEHHBIX PE3yJIbTaTOB.

3. KpaTkoe coep:kanue AMCUUILIHHBI

BBenenue.

Ponpb nuckpeTHol MaTeMaTHKU MpU pa3pabOTKe U AKCIUTyaTallul XUMUKO-TEXHOJIOTUYECKUX
CHUCTEM.

DJIeMeHTBI TEOPMH MHOKECTB M ajiredpanyecKkne CTPYKTypbl.

BBeneHnue B TUCKpETHYIO MaTeMaTuky. Poib JUCKpPEeTHON MaTeMaTHKU MpU pa3paboTke u
IKCITyaTallud XUMHKO-TEXHOJIOTHUYECKUX CUCTeM. MHOXecTBa, OTHOUICHUS U (QYHKIUU. 3aqaHue
MHOXECTB M OCYIIECTBIIEHHE omnepanuii Hax HUMU. CriocoObl 3aganus. Onepauuu o0beInHEHHS,
IIEPECEUCHMs], PA3HOCTH, JOMNOJHEHMs W JeKapToBa IPOU3BEACHUA. AKCHOMAaTHKa TEOpUU
MHOecTB. Anredpa Kantopa. Munumu3zanus npencraBieHui MHOXecTB. Jluarpammbl Diinepa-
Benna. bunapusie otHomeHus. CriocoObl 3aanusi OMHApHBIX OTHOIIEHWH. CBOHCTBa OMHAPHBIX
otHomeHn. Pa3Ouenus. OTHOIIEHUS SKBHBAJCHTHOCTH M TOpsnaka. [IpencraBieHue N-apHBIX
OTHOIEHWH OmHapHBIMH. AjnreOpa otHomeHui. dyHkiuu. MHBEKIUSA, CIOPHEKIHUS U OUEKIIHS.
Anrebpanueckue cTpykTypbl. [lomyrpynmel. Mownouasl. ['pynmer. [loarpynmer. [uxmmueckue
rpynnel.  ['pynmel  mofactaHoBok. M3omopdusm rpynm. CMmexHbIE KIAcChl MO  TOJATPYTIIE.
Hopwmanwusie genurenu. @aktop-rpynmsl. Kombiia: onpeneneHus, cBoicTBa, nmpumepsl. [Tosms.

JyieMeHTHI Teopuu rpagdos.

I'padppl. 3amanne u xapakrepuctuku rpadoB. Buasl rpados. Iloarpadsr. Marpuist
CMEXHOCTH M MHIMJeHTHOcTU. Ctenenu BepmnH. Mapupytsl Llenu. Hukinel. PaccrosiHue mexmay
BepiivHaMu. Jluamerp u panuyc rpada. YHapHble U OMHaApHbBIE oOIepanuu Haja rpadami.
Jononunenue rtpada. Ymanenme u go0aBieHWE BEpIIMH. YaajneHWe W jaoOaBieHue pedep.
OroxnectBienne BepmuH. Pacmennenue Bepmun. O6benunenne rpados. [lepeceuenune rpados.
Kommnonentsl  cBs3HOCTH. MocTel. BepmmnHas u  pebepHas  cBSI3HOCTh.  CBA3HOCTH
OpUEHTHUPOBAHHBIX TpadoB. AJTOPUTM BBIYHCICHUS CBSI3HOCTU. BHYTpEHHSS YCTOWYUBOCTD.
BepmmaHOoe 4ncno HezaBuCcUMOCTH. PeGepHoe umcio He3aBUcHMOCTU. BepmmHaOoe U pebGepHoe

128



nokpeiTHe rpada. BHemHss ycroiumBoCcTh. BepmmmHHoe u  pebepHOEe YHCIO BHEIIHEH
ycToiunBocTU. L{ukibl U paspesbl. DHiaepoBbl UKL ['aMuibTOHOBBI LMKIBL [lnanapHocTh M
ykinagka rpagos. I'panu muockoro rpada. Packpacka rpados. Xpomatnueckoe uncnio. ['umoresa
yeTelpex Kpacok. JlepeBbsi. Onpenenenus. CpoiictBa. Teopema Kanu. dyHpameHTalibHas cuctema
1uKkiI0B. OCTOB HaMMEHBIIEro Beca. YIOPSIOYEHHbIE JepeBbsi. buHapHble nepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM ITIOMCKA B IEPEBE COPTUPOBKH.

byJseBsl pyHKIMH.

Anrebpa nmoruku. byneBsl pynkiuu. CrocoOwl 3amanus. byneBsl GyHKIMM OIHON U JABYX
MepeMEHHbIX U uX cBorcTBa. Dopmysbl OyieBoil anre6psl. OCHOBHBIE 3aKOHBI OYyJIEBOW anreOphI.
OKBUBaICHTHOCTh (Gopmyn. [lpuniun aBoiicTtBeHHOCTH. CoOBEpIIeHHbIE TUIBIOHKTUBHBIE U
COBEpIICHHbIE KOHBIOHKTHBHBbIE HOpMalbHbIe (opMbl. CHCTEMBI 3JIEMEHTAPHBIX OyIEBbIX
¢yHkuui. OYHKIMOHAJIBHO IOJHBIE CHUCTEMBI 3JIEMEHTApHBIX OyneBbIX (yHKuui. I[Tpumepsr
(YHKIHMOHAJIBHO MOJHBIX 0a3ucoB. BaxkHeiine 3aMKkHyThIe Ki1acchl. Teopema o (GyHKIHOHATIBHON
nojaHoTe. MuHnMm3anus OyieBbix (QyHkimii. CokpamieHHas, TYMMKOBas ¥ MHHAMAJbHAsT (DOPMBIL.
Kaptet Kapno. Meron coderanust uaaekcoB u Meron KyailiHa. MuHMMH3aus KOHBIOHKTUBHBIX
HOpMaNIbHBIX (popM. OO30p TPHIIOKEHUN NUCKpPETHOW MaTeMaTuku. Pa3paborka addexTuBHOTO
MaTEeMaTHYeCKOIo, MPOrpaMMHOI0, HHPOPMAIIMOHHOTO U TEXHUYECKOTO OOecreyeHus Ha OCHOBE
METO/I0OB IUCKPETHOM MAaTEMAaTUKH.

Hcuucnenue BbICKa3bIBAHMH.

BBeneHne B mareMaTudecKkyro JIOTMKY. KpaTkue cBeneHHs U3 MCTOPMM MaTeMaTHYECKOU
goruku. Pomb MaremaTMyeckoW JIOTMKM TIpU  pa3pabOTKe W IKCIUIyaTallkd XHUMHKO-
TeXHOJOruueckux cucteM. dopmanbHble akcuoMatudyeckue cucteMbl. CHUMBOJIBI, BBIPAXKEHMUS,
¢dopmyiibl, akcuomsl. [IpaBuiao BeIBOJA, HEMOCPEACTBEHHOE CIIEACTBHE, BBIBOJ, Teopema. Jloruka
BbICKa3biBaHuil. Jlornyeckuii BeIBOA. Akcuombl. [IpaBmimo modusponens. Teopema aeayKuuu u
npaBuio cwornsma. llomHora u HenmporuBopeunBocTs. HezaBucumocTs akcnoM. PazpemmmocTts
teopuu. Jlpyrue akcuomatuzauuu. [IpoBepka BBIBOAMMOCTH C MOMOIIBI0 UCTUHHOCTHBIX TaOJIHII.
CexBennun ['enniena. Mogens mupoB Kpunke. Meron pesomronuii PoOuncona. Meton kiay3
Bonra. O6patuslit MeTo Macnosa (0:1aronpusaTHEIX HAOOPOB).

HcunciieHne npeAnKaToB U HEYeTKAas JOTHKA.

Jloruka mnpenukatoB. ABTOMAaTH3alMs JIOTUYECKOro BbIBoAa. llepemeHHblE, (QYHKIUH,
TEPMBI, IPEIUKATHI, KBAHTOPHI, popmybl. O0nacTs neiicTBus kBaHTOpa. CBOOOHBIE U CBS3aHHBIC
nepeMeHHble. MHTepnperannn, paBHOCWIBHOCTh. Pacno3HaBanue oOuiezHaunmocTtd. I[IpoGiema
pa3pemmMocTd. AKCHOMBI M TpaBWJa BbIBOJA HMCUMCIEHHUs MpEauKaTtoB. Teopema OeqyKUuUu.
HenpoTtuBopeunBocTh U MosHOTa. BhiHeceHue KBaHTOPOB U MpelBapeHHas HOpMasibHas (opma.
CkynemoBckue cTaHaapTHble (opMbl. OpOpaHOBCKMII yYHHMBEpCYM H Teopema OJpOpana.
[ToncranoBka u yHubUKanus. MeToa pe3oyonuii U ero nonHoTta. CTpaTerud MeToJa Pe3OTIOIHA.
Ju3bronkTel XopHa. [IpuHnmn torndeckoro nporpammuposanus. Hedetkue mHoxkecTBa. Heuerkas
noruka. [losBnenue u cyts HeueTkocTH. Dopmanuzanus HeueTKOCTH. DYHKIMS TPUHAJIEKHOCTH.
JlunrBuctuyeckas nepemeHHas. Onepanuu HaJl HEYETKUMU MHOkecTBaMu. Heuetkas apudmeruka.
Mertons! nedazzudukanuu. Heuetkne otHomenus. CTaHIapTHBIE HEYETKHE JIOTHUECKUE OMEPaIUH.
Heuerkuii BbiBOA. CTENEHM WCTHHHOCTHM M CTENEHH YBEpeHHOCTH. HeweTkuit anajmor merojna
PE30JTIOLIUMA.

Koneunsie aBTomaTbl, MamuHbl ThiopuHra-Ilocra, ¢j10:KHOCTH BHIYHCICHU .

DOnemMeHTBl Teopuu aBToMaToB. [loHSATHE aBTOMaTHOro mMpeoOpa3oBaHus HHDOpPMALMH U
KOHeyHOro aBromara. CrocoOsl 3amaHust aBTomMaToB. ABToMaThl Munu u Mypa. [Iporpammuas u
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anmaparHas pealu3alus aBTOMAaTOB. DKBHUBAJICHTHOCTh M MUHUMH3AIUS aBTOMAaTOB. MalnHbI
Trropunra-Ilocta. @opmanuzanusi MOHATHS aNrOpUTMa U (OpPMaANbHBIE MOJEIH AalTOPUTMOB.
Mamumna TelopuHra: ompeneneHus, cBoiicta, rpadsl nepexonoB. Mammna [locra. IIporpammsl
st mamuH. [IpoGiema pacno3HaBanus. [Ipobrema ocTaHOBKU. ANTOPUTMHYECKH HEpa3pelnMble
npo6sieMbl. CIOKHOCTbh aaropuTMOB. Mephl CIIOKHOCTH. BpeMeHHass M €MKOCTHasi CIOKHOCTD.
ACHUMIITOTUYECKASL CIOXKHOCTh, MOPSAJOK CII0)KHOCTH, CJIOKHOCTb B CPEJHEM M B XYAILIEM CiIydae.
Tpynunopazpemmmbie 3anauu. HemerepmunupoBanHas mMamuHa Teiopunra. Kmaccsr P u NP. NP-
nosiHble 3aaadn. NP-momHOTa poOIeMBbl BBIIOJTHUMOCTH (POPMYIT JIOTHKU BBICKa3bIBaHH. 0030
MPUJIOKEHU MaTEMAaTHYEeCKOM JTOruku. HampaBiieHus: MCTONb30BaHMs alapara MaTeMaTHYeCKOM
JIOTUKU B 3a/ayax mpaktudeckoil nHpopmaruku. Crenudukanus U BepUPUKALUS MTPOrPaMMHO-
amnmapaTHBIX MPOEKTOB, JOTHYECKOE MPOrpaMMHUPOBAHKE, TOCTPOSHUE OHTOIOTUH, S3bIKU OOIIEHHUS
WHTEIJICKTYalIbHBIX areHTOB.
4. O0beM yueOHOH TUCHMIINHBI:

O06Bem
Buabl yueOHol padoThI B 3aueTHbBIX B akanem.
eIMHUIIAX Jacax
OO0mas Tpy10€eMKOCTb THCIUILTHHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyIUTOpPHbIE 3aHATHS 0,33 12

Jlexuuu (JIek) - -
JlabopaTtopusie paboTs (J1ab) 0,33 12
[Tpaktuyeckue 3ansatus (I13) - -

CamocrositeabHas padora (CP): 2,56 92

Buja koHTpOJISI: 3a4eT ¢ OlleHKOi 0,11 4
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«OcnoBbl kBanTOBOI xXumun» (b1.B.JIB.3.1)

1. leap aucuunaInHbI:
— M3y4YeHHE OCHOBHBIMHU MOHSATHUSIMH COBPEMEHHOW KBAHTOBOW XWMMUH,

- N3YUYCHUC NIPUHOUIIOB KBAHTOBO-XUMHYCCKUX METOAOB pacuc€Ta CTPOCHHUA U CBOICTB
XUMHYCCKUX CHCTEM C aKICHTOM Ha HCOPraHMYECKHEC MOJICKYJIbl, BXOAAIIMMH B COCTaB
COBPCMCHHBIX MATCPUAJIOB, UCIIOJIb3YCMbIX B HOBBIX TCXHOJIOT'HYCCKHUX MTPOLECCAX;

- O03HAKOMJIEHHE C OCOOEHHOCTSIMHM XMMHUUYECKOM CBA3H B XHMHUYECKHX BCHICCTBAX
Pa3HOTO CTPOCHUSA U COCTABA U UX BJIMAHHUA HaA CBOICTBa MaTCpHraIoB.

- OCBOEHHUE TMOJIYDMIUPUYECKUX KBAHTOBO-XMMHUYECKMX pacyeToB C IOMOILBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX ITPOTPAMM.

2. B pe3yabTare M3y4eHHUs AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams ClenyOMUMA 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 MATeMAaTUYECKOTO aHallu3a H
MO/JICJIMPOBAHHSI, TCOPETUICCKOTO M IKCIIEpUMEHTaIbHOTO uccienoanus (I1K-16).

Buame:

- OCHOBHBIC TIOJIO)KCHHUSI KBAaHTOBOW XWMHH, COBPEMEHHOW TEOPUU XUMHUUYECKOWU CBS3M U
MEXMOJICKYJIIPHBIX B3aMMOJICUCTBHI €€ MPUMEHEHUS K HEOPTaHMYECKUM MOJIEKYJIaM, BXOISIIUMH
B COCTaB TYTOIUIABKUX HEMETAINTUYECKIX U CHIIMKATHBIX MaTEpUaJOB;

- TMPUHIUIBl KOJWYECTBEHHOW XapaKTepH3allil aTOMHOW W DJIEKTPOHHOH CTPYKTYpHI
MOJIEKYJISIPHBIX CUCTEM;

- OCHOBHBIC B3aMMOCBSI3U MEXKIY DJEKTPOHHON CTPYKTYpoH H (U3HKO-XUMHYECKUMU
CBOMCTBaMHU BEIIECTB, JISXKAIINE B OCHOBE YIPABJICHHUS CBOMCTBAMHU MATCPHAIOB;

- BO3MOXXHOCTH OCHOBHBIX COBPEMCHHBIX KBAaHTOBO-XMMHUYECKHUX PACUETHBIX METOIOB U
00J1aCTH WX PUMEHUMOCTH.

Ymems:

- MPUMEHATh KBAaHTOBO-XUMUYECKUE MOIXOABI M METOMBI JUIsl pacuera, UHTEPIpeTaluu U
MpeICKa3aHus CTPOCHUS U CBOMCTB MOJICKYJISIPHBIX, CUCTEM.

Brnaoems.

- DJIEMEHTAapPHBIMU HAaBBIKAMU TPUMEHEHUS KBAaHTOBO-XUMUYECKUX TOJXOJ0B U METOJOB
IIPH PEIICHUH MPAKTUYCCKUX TEXHOJOTHYCCKUX 3a7ad M CTaHJAPTHHIMA KBAHTOBO-XHMMHUYECKUMU
KOMIIBIOTEPHBIMHU TIPOTPaMMaMHU.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

BBenenue. [Ipenmer kBaHTOBOM XUMHUH. POJIb KBAaHTOBOM XMMHUHU B ONMCAHUM XMMUYECKUX
SIBJICHUH U IPOLECCOB. B3aUMOCBSA3b KIIACCUYECKON U KBAHTOBOU MOJENIEU MOJIEKYI.

Moayas 1. O0uue npuHUUNBI KBAHTOBOW XUMHH

OCHOBHBIE TIOJIOKEHUSI KBAaHTOBOM MeXaHUKU. BapuallMmoHHBIH METOJ HaXOXKICHUS
BOJIHOBBIX (pyHKUMiA. [IpnbnmxeHre He3aBUCUMBIX YacTHIl. MeTo caMOCOriacOBaHHOTO MOJIS AJIst
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atomoB. [IpuGnumxeHue IEHTPaTbHOIO NOJSA. ATOMHBIE OpOMTAIM W HMX XapaKTEPUCTUKH.
O/HO3JIEKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJITHOBBIE ()YHKIIMU M METO/Ibl MX pacyera.

AHTHCHUMMETPUYHOCTD 3JIEKTPOHHOH BOJMIHOBOHM (pyHKIMH. CnuH-opOuTanu. JleTepMuHaHT
Crnenitepa. Metong Xaprpu-®Poka, XuUMHUYECKass TpPaKTOBKA peE3yJlbTaTOB. JJIEKTPOHHbBIE
KOH(UTypaly1 aTOMOB C TOYKU 3pEHUS] KBAHTOBOW XUMHUH.

Moayasb 2. MeToabl KBAHTOBO XMMUM

MonekynsipHass ~ CTPYKTypa, JJeKTpoHHas  Koppemsuus.  [lpuOmmkenne  bopna-
OnmnenreiiMepa, aanabaTUYECKWil TOTEHIMAT W TOHATHE MOJICKYJIAPHON CTPYKTyphl. Merton
Xaptpu-doxka nst mosekyibl. [Ipudmmxenune MO JIKAO.

OnexkTpoHHas Koppensauus. MeTtoag KoH(UrypalnOHHOro B3aumozewcTBus. Teopus
BO3MYILIEHUH. Pacuer sHeprum quccounanuym XUMAYECKUX CBSI3EH.

HesMnuprueckue u nomysMmnupuyeckue Metonsl. Mepapxus METOI0B KBAaHTOBOM XUMHH.
Hesmnupuueckass kBaHTOBash XUMHs. basucHble (QYHKUMH Ui HEOMIUPUYECKHX PACUETOB.
ATOMHBIE U MOJEKYJsIpHBIE 0a3ucHbIe HAOOpPHI. Poib 0Ga3MCHBIX (YHKIMK B ONMMCAaHWHM CBOWCTB
MOJIEKYJI.

[Monmysmnupuueckue MeTobl. BaneHTHoe NpuUOIMKEHHE. T-3JEKTPOHHOE MNPHOIIKEHHE.
Meron Ilappusepa-lIlomna-ITappa. Ilpoctoli u pacmupeHHBI MeTOAbl XIOKKeNnsd. TOo4HOCTB
KBAaHTOBO-XMMHUYECKUX PACUETOB CBONWCTB MOJIEKYI.

Mopayas 3. Xumudeckas cBsi3b. UHTepnperanus pe3yibTaToB KBAHTOBO-XHMHYECKUX
pacyeTos.

OpbOuranbHas KapTMHAa XUMHYeCKOW CBsi3u. KOHCTpyKTMBHas M J€CTPYKTHUBHAas
uHTepdepeHius opoutaneii. MonekynsipHple opOuTanu U ux kKiaaccudukaus. KoppensimoHHbie
JMarpaMMel. DJIEKTPOHHbIE KOH(UIypalMu JBYXaTOMHBIX MOJIEKYJI. AHaINW3 3aceleHHOCTEH
opb6utaneit mo Mannukeny. [ToHsTHE 0 3apsAax U MOPSAKAX CBA3CH.

3akiaroyenne. KBaHTOBass XMMUS KaK HHCTPYMEHT IPOTHO3a B XUMHH.

4. O0bem yueOHOH TUCHHUIINHBI:

Ob6beMm
Bujiel yueoHoi paboThI B 3auetHbix | B akagem.
eIMHHIIAX gacax
OO0mast TpyA0€MKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY IIaHy 2,0 72
KontakTHas padora: 0,33 12
Jlexumnm (Jlek) 0,17 6
Jlaboparopusie paboTs (JIab) - -
[paktuueckue 3ansatus (I13) 0,16 6
CamocrositesibHas padora (CP): 1,56 56
Buja koHTpoJsi: 3auer 0,11 4
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AHHOTaNuUs padoyeil NPOrpaMmMbl JUCHUNIHHBI
«Xumus mounomepon» (b1.B./1B.3.2)

1. Heap MMCHMIJIMHBI: TOJTY4YCHHE TPEJCTABICHUS O BEIIECTBAX M O CIOCO0aX WX
MOJIy4EHUSs, HA OCHOBE KOTOPBIX MOJyYatOT OCHOBHBIE KJIACCHI IOJIUMEPOB, @ UMEHHO:

— MHHIMATOpaX paJuKaIbHON U MOHHOW MOJIMMEpPU3ALINH;

—  HHMIOHMATOpPaX  HOHHO-KOOPAMHAIIMOHHOU MOJIMMEPU3AIUH, B YaCTHOCTH
UPKOHOIICHOBBIX;

— BUHWJIOBBIX MOHOMeEpax (onepuHax, akpuaaTax, TueHax u JIp.);

— MOHOMEDPAX, MOJIUMEPHUIYIOUINXCS C PACKPHITUEM ITUKJIA;

— MOHOMEpax, OO0pa3yIIUX TMOJIUMEpPhl B pe3yibTaTe pPEaKIUil MOTUIPUCOCTUHEHUS
(mTMU30IIMaHATHI, STIOKCH/IBI);

— MOHOMeEpax, 00pa3yIUX MOJUMEPHI M0 PEAKIUN MOJUKOHACHCAUU (TUCHBI, (PEHOIHI,
JTUKapOOHOBBIE KUCIOTHI U UX (XJIOP)aHTHIIPHUIBI U IP.).

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

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3Bl U
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHallu3a H
MO/JICJIMPOBAHHSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO nccinenoanus (I1K-16).

3uamo:

- XUMHUYECKHE OCHOBBI TIONy4YEHHs HaAuOOJee paclpOCTPAHEHHBIX HHHUIIMATOPOB
MOJIMMEPHU3AIIUN ¥ HHULIUUPYIOIIUX CUCTEM;

- XMMH3M TPOIIECCOB MOIY4YEHUSI MOHOMEPOB, 00Pa3yIOLINX MOJUMEPHI B PE3YJIbTAaTe IETTHbIX
MPOIIECCOB;

- CHHTETUYECKHE acCHeKThl MOJYYCHHS MOHOMEPOB, 0Opa3yoIIuX MOIUMEPHI B pe3ylbTare
CTYTIEHUATHIX MTPOIECCOB.

Ymemns:

- BBIOMPATh WCXOJHBIE PEAreHTHI, PACTBOPUTEINHU, KaTAIN3ATOPBI, (PU3NUECKUE YCIIOBUS IS
MOJTyYEHHUsI TOTO UM MIHOTO MOHOMEDA,

- OIpEeAeNsATh KPUTEPUHU, BIUSIONIME HA BBIXOJ BEIECTBA, PaBHOBECHE (I PAaBHOBECHBIX
peakmyii), TemwIoBoM dSpdekT peakmmii HAa KKIOM OTare IOJyYeHHUS OTACTBHO B3STOTO
MPEICTaBUTENISI MOHOMEPOB;

- BBIOMpATh CIIOCOO OYUCTKHM TOTO WJIM MHOTO MOHOMEpA B 3aBUCUMOCTH OT €0 arperaTHoro
COCTOSIHUS, UCTIONTF30BaHUS PA3IMYHBIX KOMIIOHEHTOB PEAKIMH U CIIOCO0a €ro MOIy4YeHusI.

Braodemy:

- HaBBIKAMH TIOCTPOCHUS JJOTMYECKUX CXEM, TIO3BOJIIONINX HAHOO0JIee MPOCTHIM U IOCTYITHBIM
CIOCO0OOM TOTYYUTh HEOOXOIUMBIN MOHOMED;

- HaBBIKAMH TIPOTHO3UPOBAHUS CHHTE3a XUMHUYECKHX COCIMHEHUN OMHUPasCh HA MEXaHU3M
BO3MOXKHOTO MX TPOTEKAHUSA, TEOPUIO PE30HAHCA, a TAKXKE YUYHUTHIBAs BHEIIHUE W BHYTPEHHHUE
(bakTopsr;

- HaBbIKAMU MPOBENCHUS XUMHUYECKUX MAHUIMYJSAIMNA Ui CMHTE3a MOHOMEPOB C YYETOM
MOCTABIICHHBIX TIepe]l HUM YCIOBUIA.
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3. KpaTkoe conep:kanue IMCHUIIHHBI:

CuHTEe3 HMHMLMATOPOB pATUKAIBHOM MoinMMepu3zanuud — mepekuch Oenszouna, JAK;
MHULMATOPbl NIOHHOMW MOJIMMEPHU3alii — KATHOHHOTO ¥ aHMOHHOT'O THUIIa; CHHTE3 METAJNIOLIEHOBBIX
MHHUIIMATOPOB Ha OCHOBE MHJEHA U (IIyOpeHa; CXeMbl MOJyuYeHHs dTHICHAa B abOpaTOpHH U Ha
npousBoACTBe; cuHTe3 @Pumepa-Tpomma; crnocoObl MOMy4YeHHs] MNOJUBUHWIXJIOpPHIA U

TeTpaTOPITUIICHA; aKpuiaTbl — METWI(MET)aKkpuiaT, (MEeT)aKpUJIOHUTPHWI, (MET)aKpUIaMuJ
MOSTANHBIM CHUHTE3; OJHOBPEMEHHOE IOJIY4YEHHE CTHpOJa U MPONMJICHOKCHIA; €-KalpoJaKkTam —
CEKCTeTHasl MeperpynnupoBka bekmaHa; M30mpeH BapUAaTUBHBIA CHHTE3; IMOJyuyeHHe (eHona U
alleTOHa B pPe3yJbTaTe CEKCTETHOM MeperpynmupoBKU MO KYyMOJIBHOMY CIIOCOOY; KOHJEHCalus
¢deHona u ameroHa ¢ oOpa3oBaHUEM AM(DEHUIONIPONAaHA; MPOMBIIIJIEHHOE IMOJIy4YeHUe
SMUXJIOPTUAPHUHA — XUMHUYECKHE AacleKTbl, CHHTE3 apoMaTHM4YeCKMX U  aJnu(paTHUYECKuX
JUU30IIMAHATOB; IIOJIy4YEHHE OSTWICHIVIMKOISA C HCIIOJIb30BAHUEM pA3IUYHBIX KaTallu3aTOpPOB;
¢dTaneBple KUCIOTHI M WX (XJOp)aHTUAPUABI; IOJNyYE€HHE apOMATUYECKUX U aTu(paTUYECKHX
JTMaMHUHOB; TTO3TAITHBIN CHHTE3 KapOaMuI-MeJIaMHH.
4. O0bem y4eOHOH TUCHMIIINHBI:

O0BemM
Bujbl y4eoHoii padoTsl B 3auetHbix | B akagem.
eMHMIIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY IUIaHY 2,0 72
KonTakTHas padora: 0,33 12
Jlextuu (JIek) 0,17 6
JlabopaTtopubie paboTh (JIad) - -
[Tpaktrueckue 3anstus (I13) 0,16 6
CamocrosiTesbHas padora (CP): 1,56 56
Buj koHTpoOJs: 3a4eT 0,11 4
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AHHOTaNUs Y4eOHOIi MporpaMMbl JUCHUIJIMHBI

«MexaHnuyecKkue Mpoueccsl U annaparbl xumuueckoi texnoaorun» (b1.B./1B.4.1)

1. Leas AucuumInMHbI: GOPMUPOBAHUE Y CTYJICHTOB OCHOB MHXEHEPHOTO MBIIICHUS.

2. B pe3yabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTHIO HCHOJb30BaTh 3HAHMS O COBPEMEHHOM (U3MUECKON KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHMM  BELIECTBA JUJIi  [OHUMAaHUS
OKpy>karoiiero Mupa u siienuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI O CTPOCHHUH BELIECTBA, IPUPOJIE XUMUUYECKOU CBSI3H B
Pa3JIMYHBIX KJaccaX XMMUYECKUX COCAUHEHUH Il MOHUMAHMs CBOMCTB MaTEpUaJOB U MEXaHHU3Ma
XUMHYECKHUX IPOIIECCOB, MPOTEKAIINX B okpysxatomiem mupe (OI1K-3);

- CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHUUYECKYIO TOKyMEHTALNI0, TOA0MpaTh 000py/10BaHHE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopymoBanus (ITK-9).

3nams:

- TEOPETUUYECKHE OCHOBBI MTPOLIECCOB U3METBUYEHUS U CMEUICHUS;

- KOHCTPYKLHMH U MPUHLUIIBI I€UCTBUSI OCHOBHBIX COBPEMEHHBIX MAIMH JJIs1 U3MEJIbYEHUS
Y CMELIEHUsI MaTepUaJOB;

- METOJIMKH pacyeTa TEXHOJIOTHYECKOTO 000pYIOBaHUS.

Ymemo:

- TIPOBOJUTH MEXAaHWYECKHE PACUETHhI JIEMEHTOB MAIIUH JIJIi U3MEJIbUCHHUS] U CMEIICHUS
MaTepHaoB.

Braoemy:

- HaBbIKaMHU aHaJIM3a MEXaHUYECKHUX MPOLIECCOB XUMUUYECKHUX MTPOU3BOCTB;

- TEXHOJIOTHYECKIUMH pacueTaMu 000pyA0BaHuUs;

- pacueTaMi THIOBBIX J€Tajlell MallllH, IO0JIb3YySACh CIpaBo4HOM Juteparypoit u 'OCTamu.

3. Kpartkoe cogep:xanue JTUCUMILIUHBI:

1. OcHOBHBIE CBEACHUS O MEPEMEIINBAHNH.

1.1. O630p OCHOBHBIX BHJIOB aIIapaToOB C MEMIAIKAMU TSI )KUKOCTEH.

1.2. KoHCcTpykuMM MeXaHMYECKHMX NepeMelnBalonmx ycrpoicTB. Ha3nauenue u
Kraccupukanus — MemanaoK. TUXoXoaHble  Memaiakd  (JIONACTHBIE, paMHBIE, SKOPHBIE).
bricTpoxoanable Memanku (TypOUHHBIE, TPEXJIONACTHBIC, TPOTICIIEPHBIE).

2. TOHKOCTEHHBIE COCYIbl XUMUYECKHUX MTPOU3BOCTB.

Omnpenenenue HanpsHKEHUE o 6e3MoMeHTHOM Teopun. OCHOBHBIE JOMyIIeHus. BriBoA ypaBHEHUs
Jlanmaca. PacyeT TOHKOCTEHHBIX 000JI0UYeK TO ypaBHeHHIO Jlaruaca M 1O CTaHZApTH30BAHHOU
METOJUKE. Y CJIOBUE MPOYHOCTH.

3. CoeauHeHue AeTaneil MalluH.

3.1. Knaccuduxanus neraneil MaluH M anmnapaToB XUMUYECKUX MPOU3BOJACTB. Pe3p0oBbIe
coenuHeHus. Pacyer OONTOBBIX COEIWHEHWIl MpPH MOMEPEYHBIX U MPOJOJBHBIX HArpy3Kax.
[[InoHnounsie coeanHenus. Haznauenne u BUabpl MMNOHOK. PacyeT MIMOHOK Ha cpe3 u cMaTue. Bumsl
cBapku. OOmacTe mnpuMeHeHus. Buabl cBapHbBIX MBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.
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3.2. Banbl u ocu, ux omopsl u coeAuHeHus. [[pOeKTHPOBOYHBIE pacdeThl BAJIOB U OCEH.
[Monmmnuauku ckonbxeHus. [logmunuauku kaueHus. [IpuBoanbie MyThI.
4. O0beM yueOHOM JUCUMILIIUHBI:

O6beMm
Buabl yueOHol padoThI B 3auetHpix | B akagem.
eAMHHIIAX yacax
OO0masi TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 2,0 72
KonTakTHas padora: 0,33 12
Jlexumm (Jlek) 0,17 6
Jlabopartopubie paboTs (JIab) - -
[Tpaktiueckue 3anstus (I13) 0,16 6
CamocrosiTesibHas padora (CP): 1,56 56
Buj koHTpoOJs: 3a4eT 0,11 4
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AHHOTaNUs Y4e0OHOI MPOrpaMMbl AU CUMILIMHBI
«AHajau3 TexHorenHoro pucka» (b1.B./1B.4.2)

1. Heab aucuMmiauHbl — (HOPMHUPOBAHME KOMIUIEKCA 3HAHUHM, MO3BOJISIOIIMX OLEHHUTH
PHUCKH OT XO35IHICTBEHHO! AESATEIHHOCTH YEJIOBEKA U COITYTCTBYIOIIUX € (PaKTOPOB XUMUYECKOTO U
($u3NYECKOro BO3ACHCTBHS, a TAKXKE IPENJIOKUTh HOBBIE MPOLECCHl, MO3BOJIAIOMIUX CHHU3UTh
TEXHOTEHHBIN PUCK H yIIepO OT HETO.

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

Obnadamse CleqyONIUMA KOMIETSHITHSIMHE:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECCTBCHHOHAYYHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTBIO HCIOJBb30BaTh 3HAHHUS O COBPEMEHHOH (U3MUECKOl KapTUHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHMM BELIECTBA JJIs  IIOHMMaHUs
OKpykaromiero mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO UCTIOJIB30BATh 3HAHUS O CTPOCHHUH BEIIECTBA, PUPOC XUMHUCCKOM CBSI3H B
Pa3IMYHBIX KJIACCaX XUMHYCCKUX COCIMHCHHUM JUIS TIOHMMAHUs CBOMCTB MaTepHUaioB U MEXaHU3Ma
XUMHYECKHUX TPOIIECCOB, MPOTEKAIUX B okpysxatoriem mupe (OI1K-3);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, TOA0MpaTh 000py10BaHuE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopymoBanus (ITK-9).

3name:
- BUJIBI (JAKTOPOB BPETHOTO BO3JICHCTBUS;
- KJIacCH(PHKAIINIO, ICTOUHUKU ¥ OOBEKTHI PUCKOB;

- 0COOEHHOCTH PHCKOB XHUMHUYECKOTO0 U (PHU3MUECKOro (B TOM YHCIE PaJUaIlMIOHHOIO)
BO3/ICHCTBUS Ha YEJIOBEKA U OKPYIKAIOILYIO CpENy;

- OCHOBHBIE KOHLEILNN YIIPaBICHUS PUCKAMU;

- KOJIMYECTBEHHBIE METObI AHATN3A PUCKA.

Ymems:

- onpenensath B/IKp.s. XMMUYECKUX COEAMHEHHI;

- onpeaensaTh XI1Kreop. XUMHUUECKUX COEUHEHUI;

- pPaCCUMTHIBATh AKTUBHOCTh PAJMOAKTUBHOIO Mpernapara;

- pacCUMTHIBATh MHANBUIYAJbHBIA PUCK HA OCHOBE CTATUCTUYECKUX JaHHBIX.
Brnaoemw.

- METOJUKON YKpYMHEHHOH OIICHKH HKOJIOrO-3KOHOMUYECKOro yiepOa OT 3arps3HEeHUs
OKpYaroIlel cpesibl MPeANpPUSTUEM.

3. Kpartkoe cogep:xanue JUCUMILIUHBI:
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Monyas 1. Toxcuxono2us u Xumuueckuil puck

HcrouHukn cymiecTBOBaHMS KM3HM Ha 3emie. KpyroBopoTel BeELIECTB B IPHUPOAE
(OMOreoXnMHUYeCKue IUKIIbI).

®daxTopsl BpeAHOTO Bo3AeicTBHs. Oco00e MECTO XUMUYECKIX HAyK B OMUCAHUH BPEIHOTO
BO3JCHCTBUSA. Y YEHHE O BPETHOM JIEUCTBUU BELIECTB.

Tokcukonorusi. Hampasnenust Tokcukonoruu. BpenHoe BermectBo. DPQeKTsl BO3ACHCTBUSL
BCIIIECTB: KCEHOOMOTHUKH, 3aMEHsSIEMbIC BEIIECTBA. TOKCHYHOCTh M OMacHOCTh. Kiaccudukanus
Bpeaubix BemiecTB. LDso, LCso. Kpuas «mo3a-addext». MexaHu3m IeldcTBHs BPEIHBIX BEIICCTB.
®a3pl BO3JICUCTBUSA BPEAHBIX BEIIECTB.

Tokcukomerpus. IloporoBass u GecrioporoBas koHuenuu. I'omeocras. OOpatHasi CBS3b.
TonepaHTHOCTS.

TJIK. TIK c.c., T K p., TITK ps., BJAKps TKs, TIIKpx., BITK, XTIK, BII.

OMIupUYecKue IMpaBuia OLEHKM TOKCHMYHOCTH coeauHeHHH. OCOOEHHOCTH MOBTOPHOTO
BO3/ICHCTBHUS BPEIHBIX BEIIECTB: amantanus, Kymyssimus. CencuOmmuzanus. KoMOuHHpOBaHHOE
JICICTBHE BPEIHBIX BEIIECTB: CYMMaLUsl, CHHEPTA3M, AHTarOHU3M.

XHUMHUYECKUE OMACHOCTU. XHMHUYECKHE OINAaCHOCTU HOBBIX TEeXHOJOTUh. OmnacHoCcTU
HAaHOTEXHOJIOTHM. J[eMCTBUS IO CHUKEHNUIO XUMUYECKOTO PUCKA.

Monayan 2. Honusupyrowee uznyyerue u paouayuoHHblLl pUcKk

Krnaccudukanuss wmsnmyuennii. Knmaccudukanms wuoHmM3mpyromux usinydeHuid. Hykmwn.
W3oTomnsl, n3006apkl, H30TOHBHI.

PanmnoaktuBHOCTH. CTaOWIBHBIC U PATUOHYKIUABL. ICTOYHUKY paMOHYKIIHIOB.

PanunoaktuBHbIl pacnan. Tumbl paguoakTUBHOTO pacmaja. 3aKOH pPaJMOaKTHBHBIX
cMeleHud (mpaBuiio paanoakTuBHbIX cmemieHuil Conmu u DasiHca). PagumoakTuBHBIE PpSJIbL.
[IpoHukaromiasi criocOOHOCTh MOHU3UPYIONTNX U3TYyUEHUH.

3akoH pagumoakTHBHOro pacnana. [locrosuHas pacnaga. Ilepuwon momypacmnaga. Cpennee
BpeMs JKU3HH. AKTUBHOCTb.

Jenenue snep. SnepHble LenHble peakuuu. SnepHbiii B3pbiB. Kputuueckas Macca.
[Mopaxkatomiye (GakTopsl sAEPHOTO B3pbIBa. SnepHBIN peakTop. IIpupoaHbIid sAepHBI peakTop B
Oxo. AtomHas snektpoctanius. Dpdext Bapunora — YepeHKoBa.

D¢ dexTsr aelicTBUS MOHM3MpYROMUX H3MydyeHuil. Ilorymomeénnas no3a. DKCHO3ULMOHHAS
703a. DKBUBAJIEHTHas 103a. DQQeKTHBHAS SKBHBaJeHTHas no3a. KomnextuBHast 3¢ddexTuBHas
SKBUBAJIEHTHas 1o03a. [IpeaensHo gomycTumas 103a.

Pamnobuomornueckue 3¢dexter. PamuoOmomornueckue 3PGeKTsl MpU  MajbIX J03aX.
Panuanmonnstii ropmesuc. Pagnobuonornueckuii mapaoxc.

PaguoaxtuBHOE 3arpsi3sHeHue. KpynHeiinme pagualiioHHbIE aBapuu.

Jlo3umMeTpudeckre mpuoOpHI.
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Mopnyas 3. Ananus puckos

VYcroitunBoe pasButHe U Oe3omacHOCTh. OmacHOCTh. TakCOHOMHSI — ONMACHOCTEH.
Knaccudpukanus puckoB. Ilpupomueni puck. TexHOreHHBIM pHCK. PaawanMoHHBIA PUCK.
Xumuyeckuil puck. OCHOBHBIE MPUHIIUIBI OLIEHKH PUCKA BO3JIEHCTBUS XUMHUYECKUX COECTUHEHHM.
XUMUYECKUN KaHIIEPOT€HHBIN PUCK. XUMUYECKUN HEKAHIIEPOT€HHbBINA PUCK.

Knaccudukanus yposneit pucka. LleneBoit puck. KonndyecTBeHHbIE METOABI aHATTN3a PUCKA.
JepeBo coObiThi. JlepeBo 0TKa30B.

NupuBunyaneubiii puck. KomtektuBHbI puck. CoruanbHbli puck. [loTeHumanbHbIM
TepPUTOPHUATBHBIN pPUCK. DOHOBBIN PUCK.

Konuenmus abcomoTHO# Oe3onmacHocTy. KoHnenuus npuemiieMoro pucka.
KpymnHble TeXxHOreHHbIE KaTacTpodBbl.
OrueHka, aHaJIU3 U YIIPABICHUE PUCKOM.

4. O0beM yueOHOH TUCHUIINHBI:

Ob6beMm
Buabi yueOHoii padoThI B 3auernbix | B akamem.
eIMHUIIAX gacax
OO0mast TpyA0eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY IIaHy 2,0 72
KonTakTHas padora: 0,33 12
Jlextuu (JIek) 0,17 6
Jla6opaTtopusie padoTs (JIad) - -
[Tpaxtuueckue 3ausatus (I13) 0,16 6
CamocronTesnsHnasi padora (CP): 1,56 56
Buna koHTpoOJIs: 3auer 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«/lomoTHUTEIbHBIE TJIaBBI XUMHUH U (u3uKn nojaumepos» (b1.B./1B.5.1)

1. Heapb qucUMNIMHBI — GOPMHUPOBAHUE y CTYJCHTOB OCHOBHBIX HPEACTABICHUN O XUMHUU
U (pHU3HKE MOJIMMEPOB, OCOOCHHOCTSAX CBOMCTB MOJUMEPOB U 3aKOHOMEPHOCTSX, UX 00pa3oBaHusl.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JO0JIZKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO UCIOJIb30BAaTh 3HAHUS O CTPOCHHUHM BEILIECTBA, IPUPOAE XUMHUECKOH CBS3H B
pa3IMYHBIX KJI1accaX XUMHUYECKUX COSAMHEHHH /ISl HOHUMaHMs CBOMCTB MaTepHalioB M MEXaHU3Ma
XUMHYECKHUX MPOIIECCOB, IPOTEKAIOIINX B OKpyxkatoiiem mupe (OITK-3);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHMUYECKHX 3JIEMEHTOB, COCIMHEHUH U
MaTepualioB Ha UX OCHOBE JJIS pelIeHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

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

3namo:

- OCHOBHBIE MPOLIECCHI LIEMHOM MOJIMMEpU3aluig;

- HEOOXOIUMBIE YCIIOBUS 0€300PBIBHON («IICEBI0KUBYIIEH» ) TIOTUMEPHU3AIINH;

- KOJIMYECTBEHHbIE KPUTEPUH OTHOCUTEIHHOM aKTUBHOCTH COMOHOMEPOB IPU LEMHOMN
COIOJIUMEPHU3ALIH;

- IOHATHE «IIpeliebHAas TEMIIEpaTypa MoJIMMEpU3atun» u cxemy Q—e;

- cTaauu 00pa3oBaHM U MPEKPALCHHUS POCTa MAaKPOMOJIEKYJI TIPH TTOJIUKOHICHCAINH;

- OCHOBHBIE OTJIMYUS peakuMid Ha TMOJMMEpax OT aHAJOTMYHBIX  peakuui
HU3KOMOJIEKYJISIPHBIX BELIECTB;

- OCHOBHBIE 2P (HEKTHI MOTMMEPAHATIOTHYHBIX PEaAKITHI;

- TUTBI Me30()a3 MOTMMEPOB;

- 0COOCHHOCTH KPUCTAIIIMYECKOTO COCTOSIHUS TTOJIMMEPOB;

- 0COOEHHOCTHU CBOMCTB CTEKJI000Pa3HbIX U BA3KOTEKYUYHX MOJIMMEPOB;

- IITh BO3MOXXHBIX TUIIOB YIIOPSIOYEHHOCTH B ITOJINMEpPaX.

Ymemo:

- ONpeAeNsATh THUN TMOJUMepu3auuu (paJuKabHOW, AaHHUOHHOW, KAaTHOHHOM, HWOHHO-
KOOPIMHAIIMOHHON);

- YCTaHaBIMBaThb B3aUMOCBSI3b KHHETHUYECKHX MApaMETPOB C MOJIEKYJSIPHON Maccoi
00pa3yoIMXCs MOJTMMEPOB;

- ONpeAENATh KOHCTaHTY PABHOBECHS TOJUKOHICHCALINY;

- OUeHMBaTh  KO3(duUMEHT  momuMmepu3aluu MO  CTENEHH  3aBEpIICHHOCTH
HOJIMKOHICHCAINH;

- OLEHUTb BJIMSHUE TEMIIEpAaTypbl Ha CKOPOCTb IIpoOLecCa M MOJIEKYJSIPHYIO Maccy
nojuMepa, 00pas3yrouerocs B yCJIOBUSX PaBHOBECHON MOJIMKOHICHCAINH;

- OLICHMBATh BKJAJ TEX WJIM HMHBIX B3aUMOJIECHCTBHM NpHU XUMHUYECKUX HPEBPALICHMSIX
MOJIUMEPOB;

- BEIOMPATh METOJ CIIMBAHUS UCXO/S U3 CTPOCHHS MAaKPOMOJIEKYJT;

- OLICHUBATh KUHETUKY KPUCTAJUIM3ALIUY TTOJIUMEPOB;

- OTpeAETATh TeMIepaTypbl (Pa3oBbIX U (PU3MUECKUX NEPEX0A0B B MOJIUMEPAX.

Braoemy:

- METO/IAMH OLICHKH OTHOCHUTEIBHON aKTUBHOCTH COMOHOMEPOB IIPH CONOIUMEPHU3ALINH;
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- METO/IaMH pacueTa TepMOJI MHAMUYECKHX apaMeTPOB MOJIUMEPHU3aIINY;

- IpUEMaMH PEryJIUpPOBaHUS COCTaBa COMOJIUMEPOB MPH LIETTHON COMOIUMEPHU3AIIH.

- MpUEeMaMH pacuera CoJepKaHUs N-MEPOB Ha Pa3HBIX CTEMNEHSAX 3aBEPILICHHOCTU
MOJIMKOHICHCAITUT

- MpUE€MaMH OLIEHKH KHHETUYECKHUX MapaMeTPOB MOJUMEPAHATIOTHYHBIX TIPEBPAILICHHUI;

- METOJIaMU OIIEHKH (Pa30BbIX U (PUINIECKUX COCTOSHUM IMOTUMEPOB.

3. Kparkoe comepxxanue Q1M CHUILITAHBI

3.1. IlenHbIe mporiecchl 00pa30BaHUs MAKPOMOJIEKYI.

PagukanbHass  nonumepusanus.  Peakium  mepegaud  Uend  OpU paJAMKaIbHOM
NoNUMEpHU3aAIMH. DJHEPreTUYecKue U TEPMOAMHAMUYECKUE XapaKTEPUCTUKU paguKaIbHOU
nonumepusanuu. [lonuMepusaiuss MOHOMEPOB C IByMs U 00Jiee HEHACBIIICHHBIMU CBS3SIMH.

Honnas  nonmumepusauusa.  MOHHO-KOOpAMHAIMOHHAs  nojuMmepusauuss.  MonHas
MOJIMMEPU3AIUs TETEPOIIUKIIOB.

Lennas cononumepuszauus. PagukansHasa cononuMepusanus. MloHHas conoamMepu3anusi.

OO011ue cBeACHUS 0 «KUBYILEH) MOJIUMEPU3ALIUU.

3.2. CrymeHuaThie MpOIECChl 00pa3oBaHus MakpomoJiekyi. OOpa3oBaHHE pPEAKIIMOHHBIX
neHTpoB. Ctanus oOpa3oBaHMs LEMHBIX MOJEKYJ MpU MoiaukoHJeHcanuu. Ctaaus npekpaiieHus
pocTa MakKpoMOJIEKyl B  CTyMNeH4YaThix mporeccax. [lomukoHaeHcanuss B pacIuiaBe.
[TonukonaeHcanus B pacTBope. DOMyIbCUOHHAS MOJMKOHICHCAIIUS. Mexdaznas
MOJINKOHICHCAIHS.

3.3. Xumuueckue peakiuu mnoaumepos. [lonumepusie 3¢ (ekTsl mpu noauMepaHaJIOrHuHbIX
npeBpalieHus X. PeakiimonHas cnocoOHOCTh MoAMMepoB. L{ukim3aius npu nmoauMepaHaIOrHIHbIX
npeBpameHusX. Peakimy qecTpyKIMu U CIIUBAHUSI MAKPOMOJIEKYI.

3.4. OcoOEHHOCTH YIOPSIOYECHHOTO COCTOSHHSI TIOJUMEpPOB. Me3zoMopdHOE COCTOsSHUE
BeulecTB. Kuakue W IUIACTUYECKHME KPUCTAUIBL. [ T0OyNspHBIE KPUCTAIBI  MOJKMMEPOB.
JInoTpomHbIe KUIKUE KPUCTAIIIBI )KECTKOLEITHBIX MOIUMEPOB. TEePMOTPOIHBIC KUIKHUE KPUCTAILIBI
MOJIUMEPOB

3.5. Kpucrammmueckue nmonumepsl. KuHeTnka 1 0COOEHHOCTH KPUCTAITU3AIIMN TTOJIUMEPOB.
Crenduka CBONCTB KPUCTAUIMYECKUX IMOJUMEPOB. MexXaHH4YeCKue CBOMCTBA KPUCTAJUIMYECKHX
HOJIUMEPOB.

3.6. Meroner ompeneneHuss (HUINYECKUX COCTOSIHMK —monmMepoB.  CrekinooOpasHoe
COCTOSIHUE TIOJIMMEPOB, OCOOCHHOCTH HMX MEXaHHMYECKHX CBOMCTB. Bs3KoTekyuee cCOCTOSHHE
noJuMepoB. MoJIenbHBI METOJ] U3yUeHUs! PeJaKCAllMOHHBIX MEXaHHMYECKUX CBOMCTB aMOpP(HBIX
MOJIUMEPOB.
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4. O0beM yueOHOH TUCHHIJIMHBI

O6bem
Buasbl yueOHoii padoThl B 3aueTHBIX B akanewm.
SIMHUIIAX gacax
OO01mas TPy10eMKOCTb JTHCIUILTAHBI 110 Y4eOHOMY TIAHY 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,22 8
Jlexmum (JIek) 0,11 4
JlaGopatopusie padotsl (JI1ab) - -
[TpaxTrueckue 3anstus (113) 0,11 4
CamocrosiTebHas padora (CP): 2,67 96
Buja koHTpOJISi: 3a4eT ¢ OleHKO 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«DU3UKO-XNMHYECKHE OCHOBBI nepepadoTku noumepon» (b1.B./[B.5.2)

1. Henp AMCHMIVIMHBI — O3HAKOMHUTH OOY4YaIOLIMXCS € MOAEISAMH U TOAXOIaMH,
OPUHATBIMU ISl OMMCAaHMS IOJMMEPOB B Pa3JIMYHBIX COCTOSHUAX, O003HAUUTh COBPEMEHHbBIE
TEHJICHIIUM B Pa3BUTUU TEOPETUYECKUX MPEICTABICHUNH O CTPOSHUH HAMOJIEKYISIPHON CTPYKTYpHI
NOJUMEPOB, M3YYUTh XapakTep M3MEHEHMsI CTPYKTypbl MaTepuajoB Ipu MepepadoTke,
c(hOopMHPOBATH LIETOCTHOE NPEACTABIECHUE O CTPYKTYpE U CBOMCTBAX MOJIMMEPOB.

[Ipenmer wn3ydeHUs AUCUUILUIMHBI COCTAaBIIAIOT: H3y4E€HUE OCOOCHHOCTEH (PU3NYECKHX

COCTOSIHUI TMOJMMEPOB; B3aMMOCBSA3b CBOWCTB IMOJIMMEpPa C TEXHOJOTHYECKHMMH IMapaMeTpaMu
nepepaboTKy; MyTH U MeTObl d3P(HEKTUBHOTO YIpPaBIECHUS CBONCTBAMH MOJUMEpPA, B3aUMOCBSI3b
CTPYKTYpbI, CBOWMCTB, MPOILIECCOB TNepepaboTKM M TNPUMEHEHHS BAXKHEUIINX MpeIcTaBUTeNeH
CUHTETUYECKUX MOJTHUMEPOB.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACA M0 MporpamMmMe 0aKajappuara
JAOJIKeH:

Obradamse CIETYIONIAMA KOMIICTCHITHSIMHE:

- TOTOBHOCTBIO HCITOJIb30BATh 3HAHKS O CTPOCHHUHU BEIIECTBA, IPUPOJIC XUMUICCKON CBS3HU B
Pa3IUYHBIX KJIaccax XMMHUYECKHX COCAMHEHUM ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX IPOIIECCOB, MPOTEKANIUX B oKpyskatorieMm mupe (OITK-3);

- TOTOBHOCTHIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUasioB Ha UX OCHOBE JJIS pelICHuUs 3a1a4 mpodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(MOPMAIUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3nams:

— 3aKOHOMEPHOCTU XUMHUYECKUX U (PU3UYECKHX MPOLECCOB MpPHU MepepadboTKe MOIMMEPHBIX
MaTepHasoB;

— METOZIbI ONITUMU3ALIUN CBOMCTB MOJMMEPHBIX MaT€pPHAaJIOB;

— MeToAbl  OUEHKH  3(PQPEKTUBHOCTH  TPOLECCOB  MEPepabOTKH  MOJIMMEPHBIX

KOMITO3UIIMOHHBIX MaTEPHUAJIOB.
Ymems:

- IPUMCHATH TCOPCTUUCCKUC 3HAHUA IJIA MPCACKa3aHNUA MOBCACHUA MMOJIMMCPOB B IMPOLCCCC
nepepadoTKH.

- BBIGI/IpaTI: TCXHOJIOTUYCCKUEC MTapaMETPhI AJId KOHKPCTHBIX TCXHOJIOT'MYCCKUX MPOLECCOB C
y4€TOM 0COOEHHOCTENW XMMHUECKUX U (PU3NKO-XMMHUUECKUX CBOICTB MOJIMMEPHBIX 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 coaep:kanue TuCHHNIHHBI:

JlucuuiuinHa —BKJIIOYAeT —pasflelibl, IOCBAIICHHBIE OCOOEHHOCTSIM  Ae(pOpMaruOHHO-
IPOYHOCTHBIX CBOHCTB aMOP(HBIX M KPUCTAJUIMYECKUX MOJIUMEPOB, 00JaCTH PabOTOCIIOCOOHOCTH
IUTACTMAacC W DIIACTOMEPOB, BOIPOCaM IUIACTU(UKALMK, TIOJyYeHUs] CMECeii M pacTBOPOB
MOJIMMEPOB. 3HAYUTEIHHOE MECTO 3aHMMAIOT BOTIPOCHI (POPMHUPOBAHUSI CTPYKTYPHI, MPOYHOCTHBIX
CBOWCTB, TEIUIO(U3NIECCKHAE CBOWCTBA, & TAK)KE 0COOCHHOCTSIM PEOJIOTHU TIOJTMMEPHBIX CHCTEM.
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OTHGHBHLIﬁ pa3acii MOCBAIICH BOIPOCAM OTBCPIKACHHUA OJIUTOMCPOB U BYJIKAHU3AIIUU

Kay4yKOB; OH BKJIIOYACT TAKXKE IPUHIUIIBI
MaTepHalioB, a TAKKE PEryJIUPOBAHUSA OCTATOYHBIX HAIIPSKCHUMH.

(GopMHpOBaHUS PpELENTyp COOTBETCTBYIOIIUX

3aKIIOUYMTENbHBIA pa3fiesl Kypca MOCBSIIEH aHalu3y IyTeld peryJupoBaHMsl CBOWMCTB

TEPMOILIACTOB M PEAKTOILIACTOB B TIPOIIECCE TTIePepadbOTKH.

4. O0bem y4eOHOH TUCHHIJIMHBI

O6bem
Buasbl yueOHoii padboThl B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4eOHOMY IVIaHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,22 8
Jlexum (JIek) 0,11 4
JlaGopatopusie padotsl (JI1ab) - -
[TpaxTrueckue 3anstus (113) 0,11 4
CamocrositesnbHas padora (CP): 2,67 96
Buja koHTpOJISi: 3a4eT ¢ OLeHKO 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«PU3UKO-XNUMHYeCKHe OCHOBBI MOJIy4YeHHUs] MOJMMEPHBIX IJICHKO00Pa3yINX MaTepuaIoB)
(b1.B.B.5.3)

1. IeJb AMCHUILVIMHBI: IPHOOpPETEHNE 3HAHUM, YMEHUH M HaBBIKOB B 00JaCTH XUMUH U
TEXHOJIOTMM CHUHTE3a IMOJHUMEpPHBIX IUIeHKooOpasyomux BeniecTB. OOydeHHE CTyJIEHTOB
NPUHIMIIAM BBIOOpA MJICHKOOOPA3YIOUIMX BEMIECTB UIA JIAKOKPACOYHBIX MATEPHAJIOB Pa3IMYHOTO
Ha3HAYCHMS.

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

Obnadoams crenyrOMUMA KOMIETEHIIHSIMHU:

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHS O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMHUUECKON CBS3H B
Pa3IMYHBIX KJIaccaX XUMHUECKUX COCAMHEHHH /ISl HOHUMaHMS CBOMCTB MaTepHalioB M MEXaHH3Ma
XMMHUYECKHUX MPOIECCOB, MPOTEKAIOIIUX B OKpyskatomem mupe (OI1K-3);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX AJIEMEHTOB, COCAMHEHUN U
MaTepuaJioB Ha UX OCHOBE JJIs pelieHus 3a1a4 npodeccronanbroi aestenbaoctu (I1K-18);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OpMAILMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3uams.

- pa3IUYHbIE BU/IBI INIEHKOOOPA3yIOMINUX BEIIECTB U TNIEHKOOOPA3yIOIINX CUCTEM;

- KOMIIOHEHTHI KOMITO3UIIMN JJIS1 pa3IMUHBIX CUCTEM IUIEHKOOOPA3yIOIINX BEIECTB;

-OCHOBHBIE TEXHOJOTMYECKUE M XMMHUYECKHE IPOLECCHl IPOU3BOJCTBA Pa3IMYHbIX
MJICHKOOOPa3yIOIIHNX BEIIECTB;

- MEXaHM3MBbI IICHKOOOPa30BaHUs ISl Pa3IUYHBIX THIIOB IUICHKOOOPa3yIOIUX BEHIECTB U
CHUCTEM IIJICHKOOOPa3YIOIIHX.

Ymemn:

- 0XapaKTepHU30BaTh IMJICHKOOOPA3YIOIIKEe MaTepraibl IO yKa3aHHBIM IMapaMeTpaM;

- o100paTh KOMITIOHEHTHI JISI KOMITO3UIIHIA C IENIBIO MOTyYeHUS JIAKOKPACOYHBIX MOKPHITHIHA
C ONpPEIEIICHHBIMH CBOMCTBAMU;

- ONUCaThb TEXHOJOTMYECKMM Tpolecc M €ro  InapaMerpbl Uil IOJIY4YEHMs
IUIEHKOOOPAa3yIoILEro BEIIECTBA C ONPEAEIIEHHBIMU XapaKTEPUCTUKAMHU.

Bnaoemy:

- TPUHIMIIAMU BBIOOpa IJICHKOOOPA3YIOUIMX BEHIECTB JUIS JIAKOKPACOYHBIX MaTepUAIIOB
Pa3IUYHOTO Ha3HAUYECHHUS.

3. Kparkoe comepxxanue JMCUMILIAHBI:

OOmue cBemeHUss O IUICHKOOOPA3yIONUX COCAUMHEHMSIX M HMX KiIaccuuKaims.
Knaccudukanus u TPUHLUIBI TONYyYEeHUS IUIeHKooOpasyrommx cucreM. OCHOBHBIE (DU3HKO-
XMMHUYECKHE 3aKOHOMEPHOCTH U TEXHOJIOTUM CHHTE3a CIOXHBIX OJUTo3(pupoB, (¢HeHomIo-,
KapOamMumo- W MeIaMUHO(DOPMANbACTUAHBIX  OJMIOMEPOB,  SMOKCHIHBIX  OJMIOMEPOB,
nosnypeTaHoB. [lpupoanHbie MIEHKOOOpa3yroOIIKe BEIIECTBA W MPOIYKTHI HX IEepepadOTKH.
CucreMbl Ha OCHOBE YK3aHHBIX IUIEHKOOOpasyroumux BeniecTB. POU3NKO-XUMHUYECKUE AaCIEKThI
nporecca IJICHKOOOpa30oBaHUSA MJI Pa3IMYHBIX IOJMMEPHBIX CHUCTEM M IUIEHKOOOPa3yIOUIMX
BenecTB. OCHOBHBIE BHJIbI OTXOOB MPHU MPOU3BOACTBE MJIEHKOOOPA3yIOIIKUX BEIIECTB U CHOCOOBI
UX YTUIN3AILNH.
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4. O0beM yueOHOH TUCHMIINHBI:

O6bem
Buasbl yueOHoii padoThl B 3aueTHBIX B akanewm.
SIMHUIIAX gacax
OO01mas Tpy10eMKOCTb JTHCIUILTAHBI 110 Y4eOHOMY TIAHY 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 0,22 8
Jlexmum (JIek) 0,11 4
JlaGopatopusie padotsl (JI1ab) - -
[TpaxTrueckue 3anstus (113) 0,11 4
CamocrosiTebHas padora (CP): 2,67 96
Buja koHTpOJISi: 3a4eT ¢ OleHKO 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«IIpoexTHpOBaHUEe MPOU3BOACTB MojumepoB» (b1.B./1B.6.1)

1. Heas aucoumiauHbl — (opMupoBaHue y o0OydYaroUMXcsi 3HaHUH 00 OCHOBHOM H
BCIIOMOTATeNbHBIM 000py/I0OBaHMEM IPOM3BOJCTBA IOJUMEPOB, a TaKKe HMX MOJATOTOBKE K
AKCIUTyaTalM, aHAJIU3y U NPOEKTUPOBAHUIO XMMHUYECKOW ammapaTrypbl COCTABISIOLIEH XMMMKO-
TEXHOJIOTMYECKYIO0 CUCTEMY, UCTIOIB3YIOUIYIOCS B IPOU3BOJICTBE IIOJUMEPOB.

2. B pesyabTrare u3y4eHHs AUCHHUINIMHBI 00y4YAIOUIUICA N0 MporpaMme 0akajlaBpuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO TPHUHMMATh KOHKPETHBIE TEXHUUYECKHE pELIeHUs INpu pa3paboTke
TEXHOJIOTUYECKUX MPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTHUECKUX MOCaeACTBUI ux npumenenus ([1K-4);

- CIOCOOHOCTBIO HCHOJB30BaTh IpaBUJa TEXHUKH OE30MAaCHOCTH, INPOU3BOACTBEHHON
CaHUTapUH, NOKapHOU 0€30ITaCHOCTH U HOPMBI OXPaHbl TPyAa, U3MEPSITh U OLIEHUBATh NapaMeTPhl
IPOU3BOJCTBEHHOIO MUKPOKJIMMATa, YPOBHS 3albUIEHHOCTH U 3ara3oBaHHOCTH, IIyma, U
BUOpaIuu, ocBeleHHocTr padounx mect (I1IK-5).

3namo:

- TPUHIMIBI TOCTPOCHUS TEXHOJOTMYECKUX CXEeM U METOAbl NPOEKTHPOBAHUS
TEXHOJIOTUYECKUX MPOLECCOB MPOU3BOJCTBA BHICOKOMOJIEKYJISIPHBIX COEAMHEHUH U IUIACTHYECKUX
Macc Ha UX OCHOBE;

- OCHOBHBIE HAalpaBJEHUS HAYYHO-TEXHUYECKOI'O Ppa3BUTHUsI IPOLECCOB IPOU3BOACTBA
MOJIUMEPOB;

- OCHOBHOE TEXHOJOTHYECKOE O0OpYy/IOBAaHUE MPOLECCOB MPOU3BOACTBA IOJIUMEPOB,
HOPUHIUI PaOOThI U €r0 TEXHOJIOTHYECKUN pacyeT;

- HOPMaTHUBBI pacxoJia ChIpbsl, MaTEPUAIOB, TOIUIMBA, SHEPTUU I Pa3IMYHBIX IPOU3BOJCTB
HOJMMEPOB;

- OCHOBHBIE TpeOOBaHUS OpraHU3alUM TpyJda NPH NPOESKTUPOBAHUHM TEXHOIOIMYECKHX
IIPOLIECCOB.

Ymemy:

- COCTaBMTH IUIaH pa3MelIeHHUs 000pyAOBaHUS, PaCCUUTATh IPOU3BOACTBEHHbIE MOLTHOCTH,
3arpy3Kky OOOpYJIOBaHHS W SKOHOMHUYECKYIO A(PPEKTHBHOCTh MPOCKTUPYEMBIX TEXHOJOTHYECKUX
IIPOLIECCOB;

- pa3pabaTbIBaTh IPOEKTHYIO U pabouyI0 TEXHUUYECKYIO JOKYMEHTALUIO;

- IOCTPOUTH TEXHOJIOTHYECKYIO CXEMY IIPOM3BOJICTBA MTOJIUMEPA;

- MPOBOJUTH TNPOU3BOACTBEHHBIH KOHTPOJb MapaMeTpOB TEXHOJOTMYECKOIo Ipolecca U
Ka4yecTBa TOTOBOW MPOAYKIUH.

Bnaoemy:

- COBPEMEHHBIMH MpPEJCTABICHUSAMH O TMEPEJOBBIX TEXHOJOTHSIX M 000pyIOBaHUU
IIPOLIECCOB MIPOU3BOJICTBA IOJUMEPOB;

-  TpUHUOUOAMU  YNOpaBICHUS  JECUCTBYIOUIMMHM  TEXHOJOTMYECKUMHU  IpOLEccaMH
IPOM3BOJICTBA [TOJIMMEPOB B COOTBETCTBUU C TPEOOBAHUAMU TEXHOJIOTUYECKOTO PEriIaMeHTa;

- O0IIMMU IPUHIUIIAMH aIllapaTypHOro 0(pOpPMIIEHHSI COBPEMEHHBIX MPOLIECCOB MOIYUYEHHUS
HOJMMEPOB;

- OCHOBaMHM INPOEKTHPOBAHUS COBPEMEHHBIX TEXHOJIOTMYECKHX IPOLECCOB MPOM3BOICTBA
HOJIUMEPOB.
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3. Conep:kaHue TUCHUNINHBI.

Moayas 1.

Beenenue. Poib 1 MecTo COBpeMEHHBIX TEXHOJIOTHH MOTyueHHs oIuMepoB B Mupe. O0rmiue
BOIPOCHI OpraHU3alMy MPOSKTUPOBAHUSA MPOU3BOJACTB MOJUMEPOB. ArmmapaTrypHoe o(opmieHHE
TEXHOJIOTMYECKUX CXEM COBPEMEHHBIX IIPOMU3BOJACTB IOIMMEPOB. MeTonbl pacd€éra OCHOBHOTO
TEXHOJIOTUYECKOTO  00Opy/IOBaHMS  TPOM3BOJACTB  NOJMMEPOB. MarepuanbHblid  OajaHc
IIPOM3BOJICTBA.

Moayas 2.

OCHOBBI ~ CTPOWTENBCTBA NPOMBIIUICHHBIX  34aHWW. (OCHOBHBIE CTPOMTEIBHBIE WU
KOMIIOHOBOYHBIE PEIICHHs IPOU3BOJCTB MOJIMMEPOB. YKPYIHEHHBIE METOABI pacyé€Ta IUIouanen
HEOOXOIUMBIX Ul pPa3MELIEHUs MPOM3BOJCTB MosnMepoB. CaHUTapHbIE M 3KOJIOTHYECKHE
TpeOOBaHUS K MPOU3BOACTBAM NOJIMMEPOB. PaboTa ¢ KOHCTPYKTOPCKOW M TEXHOJOTHYECKOU

JOKYMEHTALUEH.
4. O0bem y4eOHOH TUCHHIJIMHBI
O6bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eAMHUIIAX yacax
OO0mas Tpy10eMKOCTb JIHCIUILIUHBI 110 Y4eOHOMY IIaHY 50 180
AyIuTOpHBIE 3aHATHS: 0,45 16
Jlextuu (JIek) 0,28 10
JlabopaTtopusie paboTs (J1ab) - -
[Tpaktuueckue 3ansatus (113) - -
KypcoBoii mpoekt 0,17 6
CamocrositesnbHas padora (CP): 4,44 160
By KOHTpOJISA: 324€T ¢ OLIEHKOM / KYpCOBOM NPOEKT 0,11 4
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«OCHOBBI NPOEKTHPOBAHMS MPOU3BOACTB NMepepadoTku moumepon» (b1.B./[B.6.2)

1. Heap AucHMIUIMHBI — (QOpPMHUpPOBAHUE Yy OOYYAIOMIMUXCS 3HAHUH 00 OCOOEHHOCTSIX
COBPEMEHHOTO anmapaTypHOro oQopMIIeHHs MPOLECCOB NepepaboTKU MOJMMEPOB M OCHOBAaX
TEXHOJIOTHYECKOTO MPOSKTUPOBAHUS MPOU3BOJICTB MEPEepabOTKH IJIaCTMACC.

2. B pe3yabTaTe H3yYeHHUs] JMCUMILIHHBI 00y4alOIIMIACA 10 MporpaMMe 0akajnappuara
JTOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTHIO MPUHMMATh KOHKPETHbIE TEXHUYECKHE pelleHus INpu pa3paboTke
TEXHOJOTHYECKHX TMPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YeTOM
9KOJIOTMYECKUX MOCeACTBHI ux npumenenus (ITK-4);

- CIOCOOHOCTBIO WCIONB30BaTh MpaBHJIa TEXHUKHA O€30MacHOCTH, MPOU3BOJCTBEHHOM
CaHUTApUH, MOKAPHOU 0€30MaCHOCTH M HOPMBI OXPaHBI TPYAa, U3MEPITh U OIICHUBATH MapaMeTPhI
MPOU3BOACTBEHHOTO MUKpPOKIMMATA, YPOBHS 3albUICHHOCTH H 3ara3oBaHHOCTH, IIIymMa, W
BUOpaIuu, ocBeieHHocTr padounx mect (I1K-5).

3nams:

- TEXHOJIOTMYECKNE OCHOBBI OPraHU3AlMM OCHOBHBIX MPOLIECCOB MPOU3BOJICTBA WU3JEINN U3
IJ1aCTMAacc;

- COBpPEMCEHHbIE TpeOOBaHUS K amnmapaTypHOMy O(OPMIIEHHIO OCHOBHBIX IPOIECCOB
MPOU3BOACTBA U3JIETUN U3 MJIACTMACC;

-OCHOBBI TTPOSKTUPOBAHMSI 0230BBIX MPOIECCOB MPOU3BOJICTBA U3IEIIHIA U3 IJIACTMACC.

Ymemy:

- COCTaBIIsITb W AaHAJIM3UPOBATh TEXHOJIOTHYECKUE CXEMBl OCHOBHBIX IIPOIIECCOB
nepepaboTKU IJIacTMacc, yMEThb MX ONTHMH3UPOBATh W HAMOJHATH IMEPEIOBBIM COBPEMEHHBIM
000pyI0BaHHEM;

- BbIOMpaTh 000pyJOBaHHME NS KOHKPETHBIX TEXHOJOTHYECKHX TPOIECCOB C YUETOM
0COOCHHOCTEH XUMUYECKUX U (PU3UKO-XUMHUECKUX CBOWCTB MOJUMEPHBIX MaTEPHAIIOB.

Braoems:

- COBPEMECHHBIMH TPEJCTABICHUSIMH O TIEPEOBBIX TEXHOJOTUSAX € O00OPYIOBaHHUH
MPOIIECCOB MPOU3BOJICTBA U3/ICIUN U3 MOJTUMEPHBIX MAaTEPHAJIOB;

- OOmMMMH TIPUHIMIIAMHA ONTHMH3AIMK AIMapaTypHOro OQOPMIICHHS COBPEMCHHBIX
MPOIIECCOB MEPEPadOTKHU MOJIUMEPOB;

- OCHOBaMH IPOEKTHUPOBAHUS COBPEMEHHBIX TEXHOJIOTMYECKUX IPOLECCOB MPOU3BOJICTBA
W31EJHUI U3 MMOJIMMEPOB.

3. Kpatkoe conepxxanue TMCUMILIUHBI:

BBenenne. Ponb U MeCTO COBPEMEHHBIX TEXHOJIOTHH TepepaboOTKU TOJUMEPOB B
COBPEMEHHOM MUDE.

Moayas 1. O6mue BOmpockl OpraHru3alii TPOSKTUPOBAHUS TTPOU3BOJICTB IO MepepadboTKe
MOJINMEPOB.

Moayas 2. AmnmapaTypHoe OQOpMIIEHHE TEXHOJOTUYECKHX CXEM COBPEMEHHBIX
MIPOU3BOICTB 110 TIepepaboTKe MOTUMEPOB.

Monyab 3. IIpou3BOACTBEHHBIE MOIIHOCTH. MeTOJbl pacuéra KOJU4YecTBa OCHOBHOTO
TEXHOJOTHYECKOr0 000pYyIOBaHUS HEOOXOAUMOTO ISl pealu3allii 33aJaHHON MPOU3BOJICTBEHHOM
MOIIHOCTH MEepepadOTKH MOJIUMEPOB.
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Mopayas 4. HopMmupoBaHue pacxoaa MOIMMEPHBIX MaTepuanoB. MaTepuanbHbId OaaHc

IMPpONU3BOACTBA.

Mopayasb 5. OCHOBBI CTPOUTENBCTBA IPOMBIIIEHHBIX 3aHUM

Mopayab 6. OcCHOBHBIE CTPOMTEIbHBIE M KOMIIOHOBOUHBIE PpELIEHUS IPOU3BOJCTB

nepepadOTKH IUIacTMacc. YKPYMHEHHBIE METOJIbI
pa3sMelIeHus TPOU3BOCTB IepepadOTKU IMOIUMEPOB.

pacu€ra TmIOmAnEH HEOOXOAUMBIX IS

Moayab 7. CanuTapHble ¥ DKOJOTHYECKHE TpeOOBaHMS K MPOU3BOJICTBAM IEpepadOTKH

MOJIUMEPOB.
4. O0bem y4eOHOH TUCHHUIJIMHBI
O6bem
Buasbl yueOHoii padoThl B 3aueTHBIX B akanewm.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4eOHOMY IVIaHY 5,0 180
AYyIUTOPHBIE 3aHATHUS: 0,45 16
Jlexmum (JIek) 0,28 10
JlaGopatopusie padotsl (JI1ab) - -
[Tpaxtrueckue 3anstus (113) - -
KypcoBoii mpoekt 0,17 6
CamocrositensHas padora (CP): 4,44 160
Buja koHTpOJIsi: 3a4eT ¢ OleHKOM / KypCOBOM MPOeKT 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«OCHOBBI MPOEKTHPOBAHMS MPOU3BOICTB JAKOKPACOYHBIX MaTepuasioB» (b1.B./1B.6.3)

1. Ileap JMCHUIVIMHBI: O3HAaKOMJICHME C OOOpYIOBAaHUEM, IPHMEHSEMBIM B
TEXHOJIOTHYECKUX IMPOIEccax, yMEHHE pa3paboTaTh TEXHOJOTUYECKYIO CXEeMYy KOHKPETHOIO
IPOM3BOJICTBA UCXO/1 U3 HOPMATUBHBIX TPeOOBaHMII.

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

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TPHHMMATH KOHKPETHBIE TEXHUYECKHE pEIIeHUs Tpu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YeTOM
IKOJIOTUYECKUX TocheAcTBH ux npuMeHenus ([1K-4);

- CIOCOOHOCTBIO WCIIOJB30BaTh IMPABHJIA TEXHUKHA O€30MacHOCTH, IPOU3BOJICTBEHHOM
CaHWUTapHUH, MOKapHOH 0€30MaCHOCTH M HOPMBI OXpaHbI TPYJa, U3MEPSITh U OLICHUBATH IMAPAMETPHI
MPOU3BOACTBEHHOTO MHUKPOKIMMATa, YPOBHS 3alMbUICHHOCTH W 3ara3oBaHHOCTH, IIyMa, H
BUOpaiuu, ocBereHHoCcTH pabounx mect (ITK-5).

3nams:

- OCHOBHOE O0OpYIIOBaHHWE, MPUMEHSIEMOE B TEXHOJIOTHYECKUX TPOIeccaxX IOyICHUS
MIOJIUMEPOB;

- OCHOBHOE O00OpyJIOBaHHE, NMPUMEHSEMOE B TEXHOJOTMYECKHUX Ipoleccax IMOIyYeHUs
MJICHKOOOPAa3yIOIIHNX BEIIECTB;

- OCHOBHOE O0OpyIOBaHHE, MPUMEHSEMOE B TEXHOJIOTMYECKUX TpoIleccax MOIyYeHUS
MUTMEHTUPOBAHHBIX JAKOKPACOYHBIX MaTepHanax;

- anmapaTypHO-TEXHOJOTHYECKHE CXEMbI TMOJNyYeHHsS OCHOBHBIX IUICHKOOOPA3YIOUINX
BEIIIECTB U MUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MATEPUAIIOB;

- HOpPMAaTUBHBIC TPEOOBaHUS K OOCCIICYCHHUIO OS30MaCHOCTH TEXHOJOTHYECKHX TPOIECCOB
MIPOM3BOJICTBA IUICHKOOOPA3yIOIINX BEIIECTB U TUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MAaTEPHAJIOB.

Ymemy:

- mopoOpaTh 00OpyIOBaHWE IS TMOJTYYEHHUS IOJMMEPOB, TJICHKOOOPA3YIOIHUX BEIIECTB,
MUTMEHTUPOBAHHBIX JJAKOKPACOYHBIX MAaTEPHAIIOB;

- COCTaBUTh AamNMapaTypHO-TEXHOJOTHYECKYID CXEeMy TOJy4YeHHUs IUIEHKOOOPa3yIoUuX
BEIIECTB, MUTMEHTHPOBAHHBIX JTAKOKPACOYHBIX MATEPUAIIOB.

Braoems:

- HaBBIKAMH COCTAaBIICHHS aIapaTypPHO-TEXHOJIOTHYECKAX CXEM TIOTYYCHHUS OCHOBHBIX
TUICHKOOOPAa3yIONINX BEMIECTB M MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MAaTCPUAJIOB,;

- TMpPUHOUINIAMHA BbIOOpa Haumboliee IeaecooOpa3HOro OO0OpYAOBAHHS I TOYYCHUS
MOJIUMEPOB, TNIEHKOOOPa3yIOUINX BEUIECTB, MMIMEHTUPOBAHHBIX JJAKOKPACOYHBIX MATEPHAJIOB.

3. KpaTkoe conep:kanue THCIUTIHHBI:

OcnosHoe o0bopyoosanue, npumeHsemMoe 6 MexXHON02UYECKUX NpoYeccax HNoLyYeHUs
HOIUMEPOB, NIEHKOOODA3YIOWUX 8eujec8 U NUSMEHMUPOBAHHBIX TAKOKPACOUHBIX MAMEPUAIO8.

Peaktopel anms  cuHTE3a IUIGHKOOOpasylommx BemlecTB. [IpuHIUIBI  oOecriedeHus
U30TPOMHOCTH PEAKIIMOHHOW MacChl B TPOIECCe CHUHTe3a onuroMepoB. [IpuHIHIBI BhIOOpa
MEPEMEIINBAIOIINX YCTPOUCTB.

BcmomorartenbHOe 000pyI0BaHHE, MPUMEHSIEMOE B IPOU3BOJICTBE IICHKOOOPA3YIOIMINUX
BellecTB. BUapl eMKOCTHOTO 000py1oBaHus. Annaparypa Ajs MOATOTOBKH ChIPbs B MPOU3BOJICTBE
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onmuroMepoB. OYHCTKAa Ta30BBIX BBIOPOCOB M JKUIKUX OTXOJOB TPHU TPOU3BOJICTBE
TUIEHKOOOPAa3yIOUINX BEIIECTB. AMMapaTsl ISl TPAHCIOPTUPOBKHU U JTIO3UPOBKH JKUIKOTO CHIPhS U
TBEPJIOTO CHIITyUYETo ChIPbs B IPOU3BOJICTBE OJUTOMEPOB.

OcobeHHOCTH ~ Tpollecca  JUCHEPrHpPOBAaHUS ~ NMUTMEHTOB M HANOJIHUTENeH B
IUIEHKOOOpasytomux BemecTBax. OCHOBHBIE THIIBI JUCHEPraTOpPOB M HMX XapPaKTEPUCTUKH.
KonepoBounoe u pacoBouHOE 000py0BaHNE IPOU3BOACTBA MUTMEeHTUPOBAaHHBIX JIKM. OcHOBHEBIC
tunel. OcHOBHBIE KaTanoru usera. O6opyaoBaHue i MPOU3BOJCTBA MOPOIIKOBBIX KPACOK.

Hopmamusnvlie mpebosanus k obecneueHuro 6€30naACHOCMU MEXHOI02UYECKUX NPOYeccos
npoU3800CmMeEa NIEHKOOOPA3YIOWUX 8euiecms U NUSMeHMUPOBAHHbIX TAKOKPACOUHBIX MAMEPUAIOs.

OO6mue TpeOGoBaHUSI K 00ECIEYCHHIO B3pPhIBOOE30MACHOCTH TEXHOJOTHYECKUX TMPOIIECCOB
npousBoacTBa JIKM. OOmue TpeOoBaHHS K TEPEMEUICHHIO TOPIOYMUX TMapOra3oBbIX Cpel,
KHUJIKOCTEH M MEJIKOAMCIIEPCHBIX TBEPJBIX MPOAYKTOB B mpou3BoacTBe JIKM. O6mue TpeboBanus
K anmnaparypHoMy O(QOPMIICHHIO TEXHOJOTHUECKuX mpoueccoB mnpousBoiactBa JIKM. OOGmwue
TpeOOBaHUS K Pa3MEIICHHIO TEXHOJIOTHIECKOTO 000py ToBaHUS 11eX0B mpou3BoicTBa JIKM. O6mime
TpeOOBaHUS K OOBEMHO-TUIAHUPOBOYHBIM W KOHCTPYKTHBHBIM PpEIICHUSM 3[aHHWi II€XOB
npousBozacTBa JIKM (kateropuu A 1o mokapo —B3bIBOOIIACHOCTH).

4. O0beM yueOHOH TUCHUIINHBI:

O0bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanewm.
eIMHUIIAX gacax
OO0mas TPy10€eMKOCTb THCIUITHHBI 10 Y4eOHOMY TJIAHY 5,0 180
AyIUTOPHBIE 3aHSITHS: 0,45 16
Jlextuu (JIek) 0,28 10
Jlaboparopusie padots (JIad) - -
[Tpaxtuueckue 3ausatus (113) - -
KypcoBoit nmpoekt 0,17 6
CamocrositesnsHas padora (CP): 4,44 160
Buja koHTpOJIsI: 3a4eT ¢ OlleHKO# / KypcOBOi MPOeKT 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«TexHosorusi pyHKIHOHAJIBLHBIX MOJHMePHBIX MaTepuaios» (b1.B./1B.7.1)

1. Heap AUCHUNIMHBI — TPUOOPETCHHWE 3HAHMA H KOMIIETEHIIMH B 00JIacTU
(YHKIMOHATIBHBIX TOJIMMEPHBIX MaTepHajoB; CTPYKTYPbl M CBOMCTB MOJMMEPOB B CBSI3U C HX
XUMHYECKHM COCTaBOM, YCJIOBUSIMU CHUHTE3a M JKCIUTyaTallid; TEOPETHUYECKUX OCHOB TEXHOJIOIMU
NoJTyuyeHus: QyHKIMOHAJIBHBIX MOJIMMEPHBIX MaTEpUAIOB.

2. B pe3yabTarte n3y4eHusi JUCHUIUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajaBpuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHMS O CTPOCHHUHU BEILIECTBA, IPUPOJIE XMMUYECKON CBA3HU B
pa3IMYHBIX KJIaCCaX XMMHUYECKUX COCIMHEHUH Ul IOHMMaHUs CBOMCTB MAaTEPUAJIOB U MEXaHU3Ma
XMMHUYECKHUX MPOIECCOB, MPOTEKAIOIIUX B OKpyskatomem mupe (OI1K-3);

- CHOCOOHOCTHIO NPHUHUMATh KOHKPETHBIE TEXHHUECKHUE pEIICHUs TpH pa3paboTke
TE€XHOJIOTMYECKHX IPOLECCOB, BbIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YETOM
IKOJIOTUYECKUX TocieAcTBHi ux npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOWCTB XUMHUYECKMX JJIEMEHTOB, COCAVUHECHHH U
MaTepHaioB Ha KX OCHOBE IS PElIeHus 3a1a4 npodeccuonansroit aesreapaoctu (ITK-18).

3uams:

- 0COOEHHOCTHU CTPYKTYPBbI, CTPOCHUS M CBOMCTB BEICOKOMOJIEKYJISIPHBIX COCTUHEHUH;

- 00mre 3aKOHOMEPHOCTH (DU3MKO-XUMHUYECKUX SIBJICHUH M TPOLECCOB B TOJIMMEpax B
3aBHCUMOCTH OT UX (Pa30BOTO U (PU3NYECKOTO COCTOSHUS;

- TEOPETUYECKHE M TEXHOJIOTUYECKHE OCHOBBI IMPOIECCOB IMONyYeHUS (DYHKIIMOHAIBHBIX
MOJIUMEPHBIX MaTEpUaoB, 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 BO3MOXHBIC OOJIACTH TNPUMEHEHUS
MOJIUMEPOB B 3aBUCUMOCTH OT XUMHUYECKOT0 COCTaBa M TEXHOJIOTUH MOTYUYECHHUS;

- IPUMEHATH OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS K aHAIMU3Y pe3ysbTaTOB HAYUHBIX U
TEXHOJIOTUYECKUX UCCIIECOBaHUI B 00JaCTH TOTMMEPHON XUMHH.

Braoemy:

- OCHOBHBIMU IIPUEMAMH U ITOAXOJAaMU K MOJIyUYEHHUIO ITOJIMMEPOB C 3aJJaHHBIMHU CBOWCTBAMU
Y METOJaMH ONTUMHU3ALUU IPOLIECCOB UX CUHTE3A.

3. KpaTkoe coep:kanue AUCUUIIHHBI:

Pa3znen 1. BBenenue. JlakokpacouyHble MaTepuabl

1.1 Bsenenune. CoBpeMEHHBII YpOBEHb M IEPCIEKTHUBBI PA3BUTUS  TEXHOJIOIMH
(YHKIIMOHAIBHBIX MOJUMEPHBIX MaTepuaioB. Mcropus pa3BuTHs (yHKIMOHAIBHBIX MMOJIUMEPHBIX
MaTepUajoB

1.2 TlomydeHue, CBOWCTBA M OCHOBHBIC HANpPaBJICHUSI HCIOJIb30BAHUS JAKOKPACOUYHBIX
marepuaioB  (JIKM) Ha  ocHOBEe  HaTypaJbHBIX, MOJIU(DHUIMPOBAHHBIX  MPUPOJIHBIX
wiéHkooOpazoBareneil. JIKM Ha ocHoBe mnonuoneuHOB, MNOAMAI(YUPOB, XIOPCOAEPIKALINX
OJINTOMEPOB, (GTOpPUPOBAHHBIX IUIEHKoOOpa3oBaTenei, aKpUJIOBBIE, SMOKCHUJIHBIE,
kpemHuiioprannueckue 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

Ob6beMm
Bujb1 yueoHoii padoThI B 3auerneix | B akazgem.
eIMHUTIAX Jacax
OO6masi Tpy10eMKOCTh TUCIHUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
KonrakTHas pa6ora: 0,28 10
Jlexuuu (Jlek) 0,11 4
JlabopaTtopubie padoTs (JIad) - -
[Ipaktuueckue 3ansatus (I13) 0,17 6
CamocrositesibHas padora (CP): 2,47 89
Buja koHTpOJISI: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«KoncrpyupoBanue u3nenuii u3 noaumepon» (b1.B.JIB.7.2)

1. Heab AMCHMNIMHBI — HAYYUTH CTYIEHTOB KOHCTPYHUPOBAHHIO M3/IEIHUNA U3 TUIACTHUECKUX
Macc, COCTAaBJICHHIO TEXHWYECKHUX 3aJlaHMi Ha KOHCTPYMPOBAHUE U MPOU3BOICTBO (POPMYIOIIETO
WHCTPYMEHTa, TMPUOOPETEHUIO 3HAHMK 00 OHKCIUTyaTallud, XpaHEHUH U  OOCITYy>KUBAHUH
(GhopMyIOIIET0 HHCTPYMEHTA.

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

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HUCIIOJIb30BATh 3HAHHS O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMHUUECKON CBSI3H B
Pa3IMYHBIX KJIaccaX XMMHUYECKUX COCIMHEHUN U TOHMMaHUsl CBOWCTB MAaTepHAJIOB U MEXaHU3Ma
XMMHUYECKHUX MPOIECCOB, MPOTEKAIOIIUX B OKpyskatomem mupe (OI1K-3);

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHHIE TEXHHUYECKUE pELICHUSs TpH pa3paboTKe
TE€XHOJIOTMYECKHX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YETOM
IKOJIOTUYECKUX TocheacTBHi ux npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHUN U
MaTepHaioB Ha KX OCHOBE IS PElIeHus 3a1a4 npodeccuonanbroi aesreapaoctu (ITK-18).

3uamo:

- COBpPEMEHHBIE TOIXOMbl K BBIOOPY TOJMMEPHBIX MATEPUATOB ISl HM3TOTOBJICHUS
KOHKPETHBIX BUJIOB U3/ICIINH;

- TEXHOJIOTUYECKHE OCHOBBI BbIOOpAa MapOYHOTO AaCCOPTHMEHTAa IOJIMMEPOB IS
IIPOM3BOJICTBA KOHKPETHBIX U3/IEIHIA;

- OCOOCHHOCTM KOHCTPYKTHBHOTO OGOPMIICHUS W3JACIHA, TOIyYaeMbIX pa3TMYHBIMU
MeTOJIaMU MepepabOTKH MIIACTMACC B U3/AETUS;

- OCHOBHBIE TIOJIO)KCHMSI TEXHHUYECKHX 3aJlaHuil Ha U3rOTOBJIEHHE (POPMYIOIEro
UHCTPYMEHTA;

- COBpEMEHHBIE TpeOOBaHMA K KOHCTPYKIMSM pAa3iHYHBIX BHAOB (POPMYIOIIEro
UHCTPYMEHTA;

- METO/IbI ONITUMH3AINU (POPMYIOLIETO HHCTPYMEHTA;

-METO/IbI ITPOBEICHUS TIPUEMHBIX UCTIBITAHUN HOBOTO (DOPMYIOIIIEr0 HHCTPYMEHTA.

Ymemy:

- TpPaBUJIBHO BBIOMpPATh BHJA M MapKy I[OJMMEPHOrO Marepuana g NPOU3BOJICTBA
KOHKPETHOT'O MU3JIEIHS;

- IPaBUWJIBHO BBIOWPATh METO/1 TPOU3BOJICTBA TOTO MJIM UHOTO U3EIHS;

- KOHCTPYHPOBAaTh M3JIENHs U3 MOJIMMEPHBIX MAaTEPHUAIOB C YY€TOM CBOMCTB KOHKPETHOTO
MoJIMMEpa ¥ METOJIa ero MepepadOTKH B KOHKPETHOE U3/IEITHE;

- TPaBUJIBHO COCTAaBJISITh TEXHUYECKOE 3aJaHHWE Ha IPOEKTHPOBAHME M HM3TOTOBIICHUE
(bOpMYIOIIETr0 HHCTPYMEHTA;

- TPaBWIBHO MONOHMpaATh MapKy IepepadaThiBalomiero 00OpPYIOBAaHUS IS TPOHU3BOJCTBA
KOHKPETHOI'O M3JIEJIHSI BBICOKOTO Kaue€CTBa C MUHUMAJIbHBIMU 3aTpaTaMU ChIpbsl U BPEMEHU;

- 0(OpMJIISAITH TEXHUYECKYIO IOKYMEHTALIMIO MTPU MPOU3BOICTBE U3JIEIHM U3 IIacTMacc.

Braoemy:

- METOJaMH OIpEAeNeHUs] ONTUMAJIbHBIX M PALMOHAIBHBIX TEXHOJOTHYECKHX PEKUMOB
paboThl (HOPMYIOIIETO HHCTPYMEHTA;
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- MerojaMu aHanu3a A(G(GEKTUBHOCTH paboThl (POPMYIOIIEro HHCTPYMEHTa IpHU
IIPOU3BOJCTBE KOHKPETHOTO U3AEIINUS;

- METOJaMHU yIOpPaBIEHUS U  PEryJupoOBaHUS  TEXHOJOTMYECKUMHM  IPOLECCaMH,
OPOUCXOAIIUMU B (POPMYIOIIIEM HHCTPYMEHTE.

3. Kparkoe conepxxanue JMCUMILIAHBI:

KoHcTpykunonHble miiacTMacchl M UX kinaccudukanys. ba3oBble Mapku KOHCTPYKLIMOHHBIX
IUTACTHYECKUX Macc. MoauduuupoBaHHble MapKd KOHCTPYKIMOHHBIX IUIACTUYECKHUX Macc.
TeXHOIOrMYHOCTD M3JEINH, MPOU3BOJUMBIX METOJAMH JINThS IOJ AABJICHUEM U IPECCOBAHHEM.
OCOOEHHOCTH KOHCTPYKLIHMH JIUTBIX M IPECCOBAHHBIX u3Aenuil. OCOOEHHOCTH KOHCTPYKLMHU
9KCTPY3UOHHBIX  M31enuid. OCOOEHHOCTHM  KOHCTPYKIMHM  TepMO(DOPMOBAHHBIX  U3IETUIL.
OCo0eHHOCTH KOHCTPYKLUH U3JIENINH, MOJyYeHHBIX METOAaMHU pa3ayBa. YcajaKa TeXHOJIOTH4ecKas
U JKCIulyaTanoHHas. IloHaTHe nomycka pa3MepoB H3JEIHH, €IUHUILBI JOIMYCKa, YHMCa €IUHULL
JI0ITyCKa, KBaJIMTeTa TOYHOCTH. TexHudyeckoe 3ajanue Ha popmyromuil nHcTpyMeHT. CouepikaHue.
CocraBnenue. CornacoBanue. BbIOOp KOHKpPETHBIX MapoK IepepadaThIBAIOLIET0 000PYJOBAaHMS.
OcHoBuble nokazarenu. Ctpana. @upma. [Mapantun. Bo3aMOKHOCTh TEXHMUECKOTO OOCITY>KUBAHHUSI.
dopMmyromuii MHCTPYMEHT Ui JIMTBEBBIX MallMH. Marepuanbsl Uisi W3rOTOBIEHHS (opM.
XOJIOAHOKAHAJIbHBIE  JIMTHUKOBBIE CHCTEMBL.  ['OpsdYekaHanbHBIE JUTHUKOBBIE  CHCTEMBI.
W3Bneuenne wu3nenuit u3 ¢opMm. BrITankuBaTenu MexaHWYecKME€ M [THEBMAaTUYECKHE,
CBUHUMBAIOIIME ycTpoicTBa. CHCTEMBI OTAEIEHHUS JUTHUKOB. MeTonbl HaHECEHHsI pe3bObl.
VYcTaHoBKa M 3aKkperuieHue apMmartypbl. Bumasl apmatrypbl. CrnocoObl MOMy4eHHUS apMHPOBAHHOTO
nuznenus. [lpaBuna pacnosokeHusi apMarypbl B U3JEIUUA. BapuaHThl 3aKpeIuieHHsl BTYJIOYHOM,
CTEP)KHEBOM M JICTIECTKOBOM apMarypbl. YCJIOBHS YCTAHOBKM apMaTypbl B HEOXJIAXKICHHBIC
m3genusi mocie ux odopmienus. TepmocrtatupoBanue ¢(opm. TepMmocTaTupoBaHHE TIUIOCKHX
MOBEPXHOCTEW, TMyaHCOHOB, MaTpull. BBOA © BBIBOJ TEPMOCTATUPYIOIIUX KUIAKOCTEH.
®dopmoobOpasyromue 3IeMeHTh. X KOHCTPYKIMsI, METOJbI YCTaHOBKH, OCOOCHHOCTH 00pabOTKH
noBepxHocTtell M T.1. LlenTpupyromme sneMeHTsl (opM. OCOOEHHOCTH UX KOHCTPYKIIMH.
[TogHyTpstonue 31eMeHThl (HOPMYIOIINX HHCTPYMEHTOB. PDOPMYIONIINIl HHCTPYMEHT Ui IIPECCOB.
OKCTpy3UOHHbIE T0JIOBKA. OCHOBHBIE IIpaBWJIa KOHCTPYHUPOBAaHUS 3KCTPY3UOHHBIX TI'OJOBOK.
OCHOBHBIE THUIIBI 3KCTPY3UOHHBIX TOJOBOK. ['MApaBIMYECKHH pacdeT 3KCTPY3UOHHBIX T'OJIOBOK
pa3nu4HON KOHCTpyKuMU. MHCTpymeHT nnsi tepmodopmoBanus. [IpocTedmmii MHCTPYMEHT IS
W3FOTOBJICHHMSI MajblX cepud wu3fenuil. HMHCTpyMEHT [ KpYNHOCEPUMHOIO M MacCOBOIO
IIPOU3BOACTBA U3JEIHM.

4. O0beM y4eOHOH TUCHHIJIMHBI

Ob6beMm
Buael yueoHoii padornl B 3auetHbix | B akagewm.
eIMHUTIAX gacax
OO6masi Tpy10eMKOCTh TUCIHUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
KonrakTHas pabdora: 0,28 10
Jlexumu (Jlek) 0,11 4
JlabopaTtopusie padoTh (JIab) - -
[Tpaxtuueckue 3ausatus (I13) 0,17 6
CamocrositesibHas padora (CP): 2,47 89
Buja koHTpOJISI: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«XuMHYecKass TEXHOJIOTHS MUTMEHTOB U MUTMEeHTHPOBAHHBIX JJAKOKPACOYHBIX MaTepPUAJIOB)
(b1.B.AB.7.3)

1. Heap aucuMniaunbl: GopMupoBaHue y 0akaaaBpoB 3HAHUU O TMOJIYYEHUH, CBOMCTBAX U
IPUMEHEHUU TUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MAaTEPUATIOB PA3IUYHbIX THUIIOB.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHHMH BELIECTBA, IPUPOJIE XUMUUYECKON CBSI3H B
pa3IMYHBIX KJlaccaX XMMUYECKUX COCAMHEHUH Il IOHMMAaHHs CBOMCTB MaTE€pPHaIOB U MEXaHU3Ma
XUMHYECKHUX MPOIIECCOB, IPOTEKAIOIINX B OKpyxkatomieMm mupe (OITK-3);

- CHOCOOHOCTHIO NPHUHUMATh KOHKPETHHIE TEXHHUUYECKUE pEIICHUS TpH pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKHUE CPEJICTBA W TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocieAcTBH uX npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHUH U
MaTepHaioB Ha KX OCHOBE IS PelIeHus 3a1a4 npodeccuonansroi aesreapaoctu (ITK-18).

3namo:

- OCHOBHBIE CBOMICTBAa NHUIMEHTOB, HAMOJHUTENIEH W KOMIO3UIMOHHBIX JAKOKPACOYHBIX
MaTepuaioB Ha UX OCHOBE;

- TEXHOJIOTMYECKHE TPOLECCHl  IMONYy4YeHHMs] INUIMEHTOB M  IUIMEHTHPOBAHHBIX
JAKOKPACOYHBIX MaTEPHUAJIOB;

- OCHOBHBIE CBOMCTBA MUIMEHTUPOBAHHBIX JJAKOKPACOYHBIX MATEPUAIIOB;

- TEXHOJIOTUYECKHE CTIOCOOBI TIOTYYECHHUSI TUTMEHTOB M MTUTMEHTHPOBAHHBIX JIAKOKPACOUHBIX
MaTepuaios;

- METO/Ibl AHAJIN3a TUTMEHTOB M MMTMEHTUPOBAHHBIX JJAKOKPACOYHBIX MAaTEPHAIIOB.

Ymemo:

- IPOBOAUTH AHAJIN3 OCHOBHBIX CBOMCTB NMHUITMEHTOB, HAIMOJHUTENEH U KOMIO3UIMOHHBIX
JAaKOKPACOYHBIX MAaTEPHAJIOB.

Bnaoemy:

- O0mMMH TIPUHOMIAMH BBIOOpA KOMIIOHEHTOB Ui TIOJYYEHHUS KOMIIO3HIIMOHHBIX
JAKOKPACOYHBIX MAaTEPHAJIOB B 3aBUCUMOCTH OT YCJIOBUN UX IKCILTyaTalluy;

- METOJaMHU KOHTPOJISI TEXHOJOTMYECKMX IPOLECCOB IOJYYEHHUS KOMITO3UIIMOHHBIX
JTAKOKPAaCOYHBIX MAaTEPHAIIOB.

3. Kparkoe comepxxanue TMCUMILIAHBI:

OcHoBuble oHATHS U onpenenenus. [lurment. Kpacurens. Hanonaurens. Knaccudukanus
MUTMEHTOB (110 XMMUYECKOMY COCTaBY U I[BETOBBIM IpHU3HaKaM). Pojib MUTMEHTOB U HAMOTHUTENEH
B JIAKOKPACOYHBIX MaTepuaiax. BeimyckHble (hOpMbI TUTMEHTOB.

OcHOBHBIE CBOMCTBA MUTMEHTOB.

XHAMHYECKUE CBOMCTBA: XMMHUYECKUI COCTaB U IIPUPOJA NOBEPXHOCTU NUTMEHTOB, HAIIMUNE
npumeceld, pH BOIHON BBITSDKKH, XMMHUYECKasl PEaKIMOHHOCIIOCOOHOCTh. PU3NYECKUE CBOMCTBA!
Kpucranianueckoe ctpoeHre nurmMmeHToB OCHOBHBIE KpUCTAIIOrpapuuecKkue CUCTEMbl (CUHTOHHUN)
HEOpPraHMYeCKWX NUrMeHToB. [lonmuMopdusm u mnonuMopdHbIe MpeBpalleHuss MUTMEHTOB.
MeracTaOusnbpHble  (OPMBI U CTa0WIM3AlMS  KPUCTAIOTpaUUECKUX CHUCTEM IMHUTMEHTOB.
N30cTpyKTypHBIE CUCTEMBI U UX 3HAYEHUE B TEXHOJOTHMU MUTMEHTOB. BiusHUE KpucTammnuecKou
CTPYKTYpbl Ha CBOICTBa NUIMEHTOB.TBEpPAOCTb, MJIOTHOCTh YAaCTHIl NMUIMEHTA, UX BIUSHUE Ha
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cBoiicTBa murmeHTOB. JlucmepcHocTh W (opMa YacTHll MUTMEHTOB. BiusHHE TUCHEPCHOCTH U
(dbOopMBI YaCcTHUI[ HA CBOMCTBA MUTMEHTOB. METObI OIIEHKH pa3MepOB YaCTHUI] TUTMEHTOB U CTENEHU
WX TOJUIUCIEPCHOCTU. YJelbHash MOBEPXHOCTh MUTMEHTOB M METOAbl €€ ompeneneHus. L(Bet
nurMeHToB. OCHOBBI TEOPUU LIBETHOCTU HEOPTaHUYECKUX MUTMEHTOB. CBsI3b I[BETA C XUMUYECKUM
CTPOCHMEM  TIUTMEHTOB.  XapaKTEPUCTHUKA  DJIEKTPOHHBIX  TMEPEXOJO0B, MPUBOIAIIUX K
BO3HMKHOBEHHUIO I[BETA MUTMEHTOB. BIMSHHE KPUCTANIMYECKOW CTPYKTYpPHI U JUCHEPCHOCTH HA
1BeT nurMenta. OCHOBBI TEOPUHU ILBETHOCTU OPraHUYECKHX MUTMEHTOB. XapaKTEpUCTUKA IIBETa
axpoMaTtuyecknx (KOd(PGUIMEHT OTpaKeHUs W TOTJIOIMICHMs, OenM3Ha) M XPOMAaTHUYECKHUX
(LIBETOBOIl TOH, SIPKOCTh, HACHIIIEHHOCTh) NMUTMEHTOB. MaTemaTHuecKoe MpeJCTaBICHUE I[BETa
nurmMeHToB. KoopauuaTe! 11Beta u 1setHocTu. LIBetoBoit rpaduxk CIELAB. Metonbsl usmepenus
[[BETa MUTMEHTOB. TEeXHOJOTHYEeCKHe CBOICTBAa: YKPBIBUCTOCTh MUTMEHTOB. Ee BiusHuE Ha
CBOMCTBA MUTMEHTOB. MeETOABI ONpEeNeICHHs. 3aBHCHUMOCTh SKOHOMHYECKOH 3(hdexTuBHOCTU
WCIIOJIb30BAaHUS JIAKOKPACOYHBIX MATEpUAJIOB OT YKPBIBUCTOCTH MUITMEHTOB. WHTEHCHBHOCTH
(Kpacsimast u pasbenmBaromasi CriocOOHOCTh) NMUTMEHTOB, €€ BJIHMSHHWE HAa CBOWCTBA NMHUTMEHTOB,
METO/BI ONpeaesieHrs. XapaKTepUCTUKa MOBEPXHOCTH MUTMEHTOB W HAIMOJHUTENCH: IHEpreTuka
CMa4YMBaEMOCTH, KUCIIOTHO-OCHOBHbIE CBOMCTBA, MO3aMYHOCTh MIOBEPXHOCTH, MAaCJI0EMKOCTh 1-ro 1
2-T0 poja, aacopOIusi OJIUTOMEPOB U IMOJMMEPOB HAa MOBEPXHOCTh MUTMEHTOB M HAIOJHUTENEH,
JNEKTPUYECKUN 3apsii TOBEPXHOCTH M Jp. V3MeHeHHe CBOICTB MMOBEPXHOCTH MUTMEHTa
MOIU(DUIIIPOBAHUEM. JlucneprupyemMocTthb MUTMEHTOB. AOGpa3uBHOCTD MUTMEHTOB.
CBeTOCTOMKOCTh, MUTMEHTOB. (DoTOXUMHUYECKass aKTUBHOCTh MUTMEHTOB. ATMOC(HEPOCTOMKOCThH
MUTMEHTOB.

Heoprannueckne nUrMeHTsl, UX CBOWCTBA U IPUMEHEHHE.

[Murmentsr Oenoro 1Bera (IMOKCHA TUTaHA, JUTOMOH, IUHKOBBIE Oenuia). [IUrMeHTHI
YEpHOTO IIBeTa (caxa, rpadut, 4epHbIA OKCU kKene3a). [[MrMeHThI JKeaToro, OpaHkKeBoro KpacHOTo
U KOPHUYHEBOTO I[BETOB (’KE€TE300KCHIHbIE MUTMEHTHI, CBUHIIOBBIM CYpHK, KaIMUEBbIC MUTMEHTHI,
KpOHa M JIp. COJM XPOMOBOM KHUCIIOTHI, KaJIMUEBbIE MUTMEHTHI, MOPOUIKH METauioB). [TurmeHThI
CUHETO, 3€JICHOr0 U (PMOIETOBOrO IBETOB (OKCHABI XpOMa, KOOAIBTOBBIE MUTMEHTHI, JKeJe3Has
7a3yphb, yAbTpaMapuH, CMECEBBIC 3€JICHBIC TUTMEHTHI).

Oprannueckue TUTMEHTBI, WX CBOWCTBA, JOCTOMHCTBA U HEJIOCTATKH, OCHOBHBIC
IIPEACTABUTENH, IPUMEHEHHE.

Hamonaurenn. Pone HamongHUTENEW B JaKOKpacOYHBIX MaTepuanax. Kiaccudukarms.
TpeGoBanusi, mpeabsBisieMble K HamoigHUTensM. OOmias XapakTepHCTHKa, CBOWCTBA, 001acTu
npuMeHeHus. OCHOBHBIE IPEICTABUTENN HATIOJIHUTENECH.

OU3NKO-XMMUUYECKHE  OCHOBBI  JIUCIIEPTUPOBAHUS  MUTMEHTOB  (HAIMOJHUTENCH) B
IUICHKOOOpa3yIonmx cucteMax. MexaHu3M Ipoliecca aucrneprupoBanus. OCHOBHBIC MPOIECCHI,
MpoTeKaroue npu gucneprupoBannu. ONTUMU3AIMS YCIOBUHN nucnieprupoBanus. Peonornueckue
yCIIOBUsL qucneprupoBanus. JloOaBku (QyHKIIMOHAIBHOTO Ha3HAYeHUsS (OCHOBBI KiacCH(DHKAIIH,
o0jacTy NpUMEHEHUs, MPUMEpPhl OCHOBHBIX IMpejactaButeneif). COBMECTUMOCTh HUTMEHTOB C
KOMITOHEHTaMH  IJIEHKOOOpasyrommx cucreM. Crabunusanusi TUTMEHTHpoBaHHBIX — JIKM.
Kunernueckasi yCTOMUMBOCTh. ATperaTuBHasi yCTOMYUBOCTb.

Texnonornueckue cmocoObl TMONYYEHUS HAMOJHEHHBIX JIAKOKPACOYHBIX MAaTEpUajIoB.
TexHoNIOTHYECKHUE CIMOCOOBI TMONydeHus dSManeil. OCHOBHBIC ONEpalid TEXHOJIOTHYECKOTO
rmpouecca IMPOU3BOJACTBA HMajied. MeTon LBETHBIX WIM MHOTONMIMEHTHBIX MacT. Meton
OJTHOTIMTMEHTHBIX TAacT. MeToJ OJHOMMTMEHTHBIX MOMy(hadpuKaTHBIX SMajeii. Merom Oelbix
6a30BbIX sMained. [lomydyenue BoAOAIMYIbCHOHHBIX Kpacok. CocrtaB. JIOCTOMHCTBA M HEIOCTATKH
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Kpacok. KOMIOHEHTHI, BXOZsIIME B COCTaB. Majble Jn00aBKU. TEXHOJOTHMUYECKHI Mpoliecce
NOJYYCHHUST JUCTICPCUN THIIA «MAacjio B BOJe». TEXHOJIOTHMYECKHI MPOIECC MOMYyUSHHS TUCTICPCHU
TUNIA «BOJa B Macie». [lodmydeHWe TycTOTepThIX Kpacok. JIOCTOMHCTBA ¥ HEIOCTATKH.
Texnonorunueckuii crnocod monydenwus. [lonydeHne mopormKkoBsIX Kpacok. KOMIMOHEHTHI, BXOASIINE
B COCTaB TIOPOIIKOBBIX Kpacok. JlOCTOMHCTBA W HENOCTATKH. TEXHOJIOTHMYECKHH MpoIecc
MOJyYCHUs]  TOPOIIKOBBIX  KPAacCOK HAa  OCHOBE  IIOJIMKOHJICHCAIIMOHHBIX  MaTEpPHUaJIOB.
TeXHOJOTHUYECKUI MPOLIECC TMOyYEHHs TOPOIIKOBBIX KPACOK Ha OCHOBE TMOJIMMEPH3AIIMOHHBIX
MaTepHaJIoB.

OxpaHa OKpyXarolieid cpeasl MPH TPOHU3BOJACTBE IHIMEHTOB W MUTMEHTHPOBAHHBIX
JTAKOKPACOYHBIX MaTEPHAIIOB.

4. O0beM yueOHOH TUCHHUIIINHBI:

O0BeM
Bujpl yueoHoii padoTsI B 3auernrix | B akamem.
eIUHUIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY IUIaHY 3,0 108
KonTakTHas padora: 0,28 10
Jlexumnm (Jlek) 0,11 4
Jlaboparopusie paboTs (JIab) - -
[Mpaktuueckue 3ansatus (I13) 0,17 6
CamocrositesbHas padora (CP): 2,47 89
Buja KoHTpOJIS: K3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«[IpumeHenune noaumepubix Mmatepuaion» (b1.B./IB.8.1)

1. Heap aucHMIVIMHBI — (OPMHPOBAHUE y CTYJCHTOB LEJIOCTHOTO MPEICTABICHUSA O
KJIaccu(UKauM ¥ IPUMEHEHUHU TIOJTMMEPHBIX MaTepHasoB.

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

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO MPHUHUMATh KOHKPETHBIE TEXHUUYECKUE pELICHUs Ipu pa3paboTKe
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C Y4YETOM
9KOJIOTHYECKUX TocaencTBuii ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMMUYECKHX 3JIEMEHTOB, COCIMHEHUH MU
MaTepralioB 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:

- HCTOPHIO Pa3BUTHSI MOJUMEPHON MPOMBIIIJICHHOCTH;

- KJIJaCCU(DMKALIMIO U CBOMCTBA MOJMMEPOB;

- OCHOBHBIX MpPEJCTaBUTENIEH KOHCTPYKLMOHHBIX, ()YHKIIMOHAJIBHBIX U MHTEJUIEKTYaJIbHBIX
HOJMMEPHBIX MaTepHAaJIOB;

- IPUHLUT eHCTBUA (DYHKIIMOHAIBHBIX U UHTEJUICKTYaJIbHBIX OJMMEPHBIX MAaTEPHAIIOB.

Ymemns:

- ONpeAeNATh TUIbI NOJUMEPHBIX MAaTEpUaOB, U3 KOTOPBIX M3rOTABIMBAIOTCS PA3IUYHBIC
U3JIeNNs;

- BEIOMPATh NOJIMMEPHBIN MaTepua IJis PEeLIeHUs Pa3IMUHbIX TEXHUYECKHX 3a/1a4.

Braoemw:

- OCHOBaMHM TMpPHUMEHEHHUs (PYHKIMOHAIBHBIX M HHTEJUIEKTyaJbHBIX IOJUMEPHBIX
MaTepHaos;

- METOJIaMH IPOTHO3MPOBAHMSI TEXHUUYECKUX MapaMETPOB W3AENUS, U3rOTaBIMBAEMOIO U3
NOJIMMEPHOI0 MaTepuaa.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Pazgen 1. Beenenue. OO01iue cBeieHUSI O MPUMEHEHHUH TTOJTUMEPHBIX MAaTEPHAIIOB.

1.1. Bsemenue. Uctopust pasButus HcTopuss pa3BUTHS MOJUMEPHOW XUMHUU U
npoMmblieHHOCTH. Kitaccudukanus moaumMepos 1o pyHKIHOHATBHOMY Ha3HAYEHHIO.

1.2. Tlomumepsl B cTpouTenbcTBe. Hecymme w©  orpaxaaroniie KOHCTPYKIHU
(momuMepOeTOH,  CTEKJIOIUIACTHK, MOJuKapOoHar). CHHTETHYECKHE  TETUIOM3OJISIIMOHHBIC
MaTepuaabl  (IEHONOJIMCTUPOJ, AKCTPYIUPOBAHHBIM  MEHOMOIMUCTUPOJ, IEHONOJINYpPETaH).
['mapousonsiuuoHHble MaTepuanbl (OUTYMHOMOIUMEpPHBIE cocTaBbl, noiauMepHbie [IBX- u TIIO-
MeMOpaHbl, TMOJUMEPHBIM TOPKPeTOETOH, NpoHHMKaromue coctaBbl). IlomumepHble mOIBI U
HAIOoJIbHbIE MOKPBITHUS (IOJIMYpPETAHOBbIE, STMOKCUIHbBIE, MOJUMETUIMETaKkpuiaTHbie). [Tomumepsl
(IIBX, moausTuiieH, MOJUCTHPOT U Ap.) U KOMIIO3UIIMOHHBIE MaTepuaibl (CTEKIOIUIACTHK) IS
uHKeHepHbIX KoMMmyHHKanuid. Knen (IIBA, bB®, snokcunHble, MOIMypeTaHOBbIC, aKpHJIATHBIE U
Ip.), TICHBl U TePMETUKH (MOJIMYyPETAaHOBBIE W CHJIMKOHOBEIC). Momudunupyromue J00aBKH H
IPOIUTKHU.
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[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,
MOJIMTIPOTIUJICH, TIOJTMKApOOHATHI, IPEBECHBIC TJIACTUKH ); MIOAIIUITHUKOB CKOJBKEHUS (TIOJIMaMHU/IBI,
MOJIMATUJICH, TIOJIUIIPOTIMIICH, TOJIHAKPWIAThl, TEHTAIUIacT, MOJUKApOOHATHl W MAp.); HeTanei
MOJAMIUITHUKOB ~KayeHUs (MOJUMaMHUIbI, TOJWKApOOHAThl, ToJU(OpMaIbIACTHT); TOPMO3HBIX
KOJIOJIOK, HakJIaJIoK ((heHoI-PpopMabIeruaHbIe CMOJIBI, BOJOKHUTHI, TPEBECHBIC TUIACTUKH); TPYO,
JeTaneil apMaTyphl, GUIBTPOB MACISIHBIX W BOJHBIX cucTeM (moiudTwieH, [IBX, momunponumeH,
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
(monuaMuIbl, TONHUATUIICH, (PTOPOIUIACTHI M JAp.), CBETONPOIMYCKAIOMIMX ONTHYECKHUX JeTalieit
(JIUH3, CMOTPOBBIX CTEKOJI U Jp. - MOJIUITUIICH, aMUHOILIACTBI, MOIHAKPUIATHI, TOJTUKapOOHATHI U
ap.), JUTEHHBIX ~ MoJesei (monuctupon, MOJTMAKPHUIIATHI, SMOKCHU/IHBIE CMOITBI,
KPEMHUHOPTraHUYECKUE OTUTOMEPDI), PE3UH PA3INYHOTO Ha3HAYEHUS (Kay4dyKH, CUITHMKOHBI).

Pa3nen 2. Ilonumepsl B CETBCKOM XO34HCTBE, B 3JIEKTPOTEXHUKE, B MUKPOAJIEKTPOHUKE

2.1. Tlomumepsl B cenbckoM xo3siictBe. [lonmuMepHble OHOIUABI W TePOUIUIBL.
[Tonmumepnble Mosumrockonuabl. [lonuMepHble cymepaacopOeHThl W KOMMO3HUTHL. [ maporesw.
[Tonumepsl nnsi BOCCTaHOBIIEHMSI TOYBBL. buopaszmaraemble MOIUMEPBI B CEITBCKOM XO3SIHCTBE.
[Momumepsl  ang  yJaydllleHUs THAPOAMHAMUYECKUX CBOMCTB  JBHJKEHMSI KUJIKOCTEH B
UPPUTALIMOHHBIX CUCTEMAX.

2.2.  Ilonumepbl B DJJEKTPOTEXHHUKE.  OJEKTPOU3OSALUOHHBIE  MaTepualbl B
3JIEKTPOYCTAaHOBOYHOM M cBeToTexHuueckoil apmatype (IIBX, mnomuctupon, mnonumponusieH,
oI OpMabAETHl, TOJIUAMU/IbI, aMUHOIUIACTHI, CHIIMKOHBI, YpeTaHbl, (peHo-popManbaeriuiHbie
CMOJIbI, CJIOUCTBIE IUIACTUKH). JINTUH-TIOTMMEPHBIE aKKyMYJISATOPHI (TIOJUITUIEHOKCH).

2.3. Ilonumepsl B MUKPOAJIEKTPOHUKE. DOTOUYBCTBUTENIbHBIE TONUMEPHI. [l03UTHBHBIE 1

HEraTUBHBIE PE3UCTHI (penon-popmanbaeruHeie CMOJTBI, MOJIMMETHIIMETaKpUIIaT,
MOJMBUHWIIIMHHAMAT U Jip). Pe3UCTBl, OCHOBaHHBIE HA TMPUHIUIE XHUMHUYECKOTO YCHIICHUS
U300paKeHHUs. [TonumepHbie CBETOJINO/IbI (MOAMATUIECHAUOKCUTHO(EH,

HOJUCTUPOIICYIB(OKUCIOTA, ToUNapadeHUICHBUHUIICH, STIOKCUIHbBIE CMOJIBI).

Pazgen 3. Ilomumepnsie HOcutenu. [lomumepsr B memunmue. [lomuMepHbie MeMOpaHBI.
HuTennexTyanbHble MOJMMEPHbIE MaTepUaIbL.

3.1. TlonummepHble HOCHUTENM (COMOJIMMEPHI CTUpPOJIa C JUBHHMIOEH30JIOM, cedalexc,
MoHNUTHI). Ha3HaueHue mnonumepHbIX HocuTened. llomumepHble HOCUTENM € HMOHOTEHHBIMU
rpynnamu. CopOeHTHI.

3.2. Ilonumeps! B MeauuuHe. [loarMepsl MEIUKO-TEXHUYECKOTO Ha3HAUYEHUs (IOJIMITUIIEH,
HOJUMPOIWIECH,  MOJUCTUPOJd, MONMA(GUPBI, MOIMaMuAbl,  nHoiukapOoHat). [lomumepsl,
UCTIONb3yeMble B BOCCTAHOBUTENIBHOW XHMPYPIrUU (LMAHAKPUJIATHBIC KIIEH, MOJUTIHKOIHIBI,
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IIOJIHUOTUIICH CBerBBICOKOP’I MOJ'IGKy.J'ISIpHOﬁ MaccChbl, ITOJIUMCETHIIMCTAKPUJIAT, HOJ'II/IKap6OHaTLI,
CI/IJ'II/IKOHLI) U HAIIPaBJICHHOI'O OHOJIOTUYECKOI 0 JEeUCTBUS (KpOBGSaMeHI/ITeHI/I Ha OCHOBC
TMOJIMBUHUWJITIUPPOJIHNI0HA, TOJJUBUHUIIOBOT'O CIIMPTA, ,Z[GKCTpaHa).

3.3. IlomumepHble MeMOpaHbl, B TOM 4YHCIE raszopasjaenutenbhbie. [lonumepsl Tuma
Hadwuon. Bonopoanesie  TOIUIMBHBIE 3JIEMEHTBI. [IpoTOH-CENEKTUBHBIE MeMOpaHBbI.
WHTemIeKTy abHble OJIMMEPHBIC MaTePHATBL.

4. O0beM yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThI B 3auernrix | B akanmem.
SIMHHIIAX gacax
OO0mast TpyA0€MKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY IIaHy 2,0 72
KonTakTHas padora: 0,22 8
Jlexumnm (Jlek) 0,11 4
JlaGopatopusie pabots (JI1ad) - -
[Ipaktunueckue 3anstus (I113) 0,11 4
CamocronitesnsHnasi padora (CP): 1,53 55
Bujx KOHTpOJIS: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«TexHoJI0THsI MPOM3BOICTBA H NMEPEPA0OTKH KOMNO3NIHOHHBIX MaTepuanos» (51.B./1B.8.2)

1. Heap aucuumiuHbl — (GOpPMHpPOBaHUE Yy OOYYArOIIMXCS 3HAHUH O TEXHOJOTHH
IIOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTEPUaIOB.

2. B pe3yabTare u3y4yeHHs JMCUMILIMHBI 00yUYaOUIMiicsl 0 MporpamMMe 0akajiaBpuara
HOJIZKEeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO MPHUHUMATh KOHKPETHBIE TEXHUUYECKUE pELICHUs Ipu pa3paboTKe
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJIOTMH C Y4YETOM
9KOJIOTHYECKUX TocaencTBuii ux npumenenus (I1K-4);

- TOTOBHOCTBIO MCIIOJb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX JIEMEHTOB, COCAVUHECHUH U
MaTepralioB 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).

3nams:

- 3aKOHOMEPHOCTH XMUMUYECKHUX U (PU3NUECKUX MPOLIECCOB NP MPOU3BOJCTBE MOJIUMEPHBIX
KOMIIO3ULIMOHHBIX MaTEPUAJIOB;

- TEXHOJOTMYECKUE OCHOBBI OpPraHU3allud COBPEMEHHBIX IIPOLECCOB IPOU3BOJACTBA
MIOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTEPUAJIOB;

- COBpEMEHHBbIe TpeOOBaHMA K ammapaTypHOMy O(OPMIICHHIO OCHOBHBIX MPOIECCOB
IIPOM3BOJICTBA MOJIMMEPHBIX KOMIO3UIIMOHHBIX MaTEPUAJIOB;

- METOJbl KOHTPOJISI OCHOBHBIX TEXHOJIOTMYECKUX MapaMeTpOB IMPOLIECCOB MPOU3BOJCTBA
MOJIMMEPHBIX KOMITO3ULIMOHHBIX MAaTEPHAJIOB;

- METO/Ibl ONITUMU3ALNN XUMUKO-TEXHOJIOTHYECKUX IIPOLECCOB IPOU3BOACTBA IOJUMEPHBIX
KOMITIO3ULIMOHHBIX MaTEPUAJIOB;

- MeToAbl  OUEHKHM 3((EKTUBHOCTH  MPOLECCOB  MNPOM3BOJCTBA  MOJUMEPHBIX
KOMITIO3ULIMOHHBIX MaTEPHAJIOB.

Ymemn:

- IPUMEHSITh TEOPETHMUECKHUE 3HAHUS JUIsl IpElICKa3aHWs IOBEACHHUS — COCTaBIATh U
AQHAJIU3UPOBATh COBPEMEHHBIE TEXHOJOTMYECKUE CXEMbl OCHOBHBIX IIPOLIECCOB IPOU3BOJICTBA
MOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTepUaoB, YMETh UX ONTUMU3UPOBATH U HAIIOJIHATH IEPEIOBBIM
COBPEMEHHBIM 000pYI0BaHHUEM;

- BBIOMpATh TEXHOJIOTHYECKHE MapaMeTphl ISl KOHKPETHBIX TEXHOJIOIMUYECKUX MPOLIECCOB C
y4€TOM  OCOOCHHOCTEH  XUMHMUYECKUX UM (DU3MKO-XMMHUYECKUX  CBOMCTB  IOJIMMEPHBIX
KOMITO3ULIMOHHBIX MaTepUasoB;

- BbBIOMpaTh OOOpYIOBaHUE Ui KOHKPETHOIO IIpoliecca MPOM3BOACTBA IOJUMEPHBIX
KOMITO3ULIMOHHBIX MaTepUasoB;

- OpraHM30BaTh YIIPABIECHUE TEXHOJIOTMUYECKHMMHM IPOLECCAMU MPOU3BOACTBA MOJIUMEPHBIX
KOMIIO3UIIMOHHBIX MAaTEPUAIOB C MAKCUMAJILHON CTENEHBI0 3(h(heKTUBHOCTH.

Bnaoemy:

- METOJaMH OIPEAEICHUS ONTHMAJIbHBIX M PALHMOHAIBHBIX TEXHOJOTHYECKHX PEKHMOB
paboThI 060PYAOBAHUS TPOLIECCOB POU3BOJCTBA MOJUMEPHBIX KOMIIO3ULIMOHHBIX MATEPHUAJIOB;

- MeTofaMu aHain3a 3()(EKTUBHOCTH PabOThl KOHKPETHOI'O MPOM3BOJACTBA IMOJUMEPHBIX
KOMIIO3UIIMOHHBIX MaTEPUAJIOB;
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- MCTOAAMHU YIIPABJIICHHUA UW PCryJIMPOBAHUA XUMHKO-TCXHOJOTUYCCKUMU IIPOHCCCaAMU

MMPOU3BOACTBA NOJIUMCPHBIX KOMIIO3UIITMOHHBIX MATCPUAJIOB.

3. Kpartkoe cogep:xkanue JUCUMILIHHBI

Moayas 1. Hamoanuteam u  cBA3yWOLIHE,
KOMIIO3MIIMOHHBIX MATEPHAJIOB: MOJy4Y€eHHe, CBOICTBA.

HCII0JIb3yEMbIEC

Paznea 1.1. Kimaccudukanysi KOMIO3HIIMOHHBIX MaTePHAJIOB.

Pa3zgea 1.2. JluctiepcHble HATOJIHUTEINH.

Paszgea 1.3. ApMupyromye HaroJIHUTENH.

Pa3znea 1.4. PacnpocTpan€HHBIE TOJIMMEPHBIE CBSI3YIOIIHE.

Pa3zgen 1.5. HaHOKOMITO3UTEI.

AJsA IMOJYYCHHSHA

Mopayb 2. ®U3NKO-XUMHYeCKHe OCHOBBI CO3JaHUSI KOMNO3UIIMOHHBIX MATEPHAJIOB.

Pa3nen 2.1. SIBnenus Ha rpanuiie paszaena ¢as.

Pazgen 2.2. OcraTo4yHble HampsHKEHUS B KOMITO3MIIMOHHBIX MaTepuanax. CrocoObl HX

CHHMIXXCHHA. MGTOZ[BI OMnpeaAcIICHHUA OCTATOYHBIX H&prl)KGHHﬁ.

Pa3nen 2.3. Kputnueckas JuinHa BosiokHa. [IpenenbHoe KoIn4ecTBO HAOJHUTES.

Pa3znea 2.4. Peonornyeckre cCBONCTBA HAITOJIHEHHBIX TOJIMMEPOB.

Paszgea 2.5. Moy ynnpyrocT KOMIO3UIIMOHHBIX MAaT€PUAJIOB.

Pa3nen 2.6. Jlepopmariuist KOMIIO3UIIMOHHOTO MaTepuUana.

Paspen 2.7. IlpouHocTh © paspylleHHEe KOMIO3UIMOHHBIX MarepuaioB. Teopus

I'puddurca. Teopus Opoana.

Pa3nea 2.8. [IponuTka CBA3YIOLUM HAIOJIHUTENEH.

MO}IyJIb 3. TexHosorus MOJIYYCHUS KOMIIO3UITUOHHBIX MAaTECPHUAJIOB.

Paznen 3.1. [IpombIuIEeHHOE TPOW3BOACTBO KOMITO3UIIMOHHBIX MAaTEpPHAJIOB HAa OCHOBE

TEPMOTLIACTOB.

Paznean 3.2. [TomydhaOpukats! 15 MOTy4YEHUsT KOMITO3UITHOHHBIX MaTEPHAIIOB.

Paspnen 3.3. MeTonbl cepuitHOT0 MPOU3BOJICTBA U3AEIIUIA U3 PEAKTOIIACTOB.

Pa3nen 3.4. [Ipou3BOACTBO COTOILIACTOB.

4. O0beM yueOHOM TUCUMIITIMHBI

Ob6beMm
Buabl yueOHoi padoThI B 3agetneix | B akagem.
eAMHUIIAX yacax
OO0mast TpyA0eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHy 2,0 72
KonTakTHas padora: 0,22 8
Jlexuuu (Jlek) 0,11 4
JlabopaTtopusie padoTh (JIab) - -
[Tpaxtuueckue 3ausatus (I13) 0,11 4
CamocrositesibHas padora (CP): 1,53 55
Bujx KOHTpOJIS: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«TexHoJI0rHs1 TaKOKPacOYHbIX NOKpbITHID» (51.B./1B.8.3)

1. Heab AMCUUIVIMHBI: TIPUOOPETECHUE 3HAHUHN, YMEHHIM M HaBBIKOB B 00JIACTH TEXHOJIOTHU
IIOJTyY€HUS IOJTMMEPHBIX MOKPBITHI (OKpacKm).

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

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO MPHUHUMATh KOHKPETHBIE TEXHUUYECKUE pELICHUs Ipu pa3paboTKe
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTMH C Y4YEeTOM
9KOJIOTHYECKUX TocencTBuii ux npumenenus (I1K-4);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX IEMEHTOB, COCAVUHECHUH U
MaTepralioB Ha UX OCHOBE JJIS pelIeHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

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

3namo:

- ocHoBHble HOpmaTuBHBIE aokyMeHTHl (["OCT, MCO, PJl), kacaromuecsi MOATOTOBKH
IIOBEPXHOCTHU U NPOMBIIUIEHHOW OKPACKH;

- OCHOBHBIE CBOWCTBA IIOBEPXHOCTU TIOJUIOKEK: YEPHBIX M LBETHBIX METAJJIOB,
KOHCTPYKLMOHHBIX IJIacTMacc, JPEBECUHBI U MaTEpPHAJIOB Ha €€ OCHOBE, CyOCTPaTOB MUHEPAJIbHON
IIPUPOJIbI, CTEKIIA U KEPAMUKH;

- TEXHOJIOTUYECKHE CIIOCOOBI IOATOTOBKU TTOBEPXHOCTH IEpe]l OKPACKOIA;

- TEXHOJOTMYECKHE CXEMbl MNOJTOTOBKM IOBEPXHOCTM M OKPACKM YEPHBIX M LIBETHBIX
METAJIJIOB H UX OCOOCHHOCTH;

- TEXHOJIOTUYECKHE CXEMBI MTOATOTOBKH MOBEPXHOCTU M OKPACKH IIJIACTMACC, APEBECUHBI U
MaTepHaioB Ha €€ OCHOBE Iepel] OKpPacKod, CyOCTpaToB MMHEPAIbHOM MPUPOABI, CTEKIa MU
KEpaMUKU;

- IPUMEHSEMBIE B IPOMBIIUICHHOCTH TEXHOJIOTMM OKpPAcKH JIETKOBBIX M TI'PY30BBIX
aBTOMOOWJIECH, JKEJIEe3HOJOPOXKHBIX BaroHOB, CYIOB, CAMOJIETOB W JAPYTHX PaCIpOCTPaAHEHHBIX
U3JICIIUN.

Ymemy:

- pa3paboTaTh ONTUMANIBHYIO TEXHOJIOTHIO OJTOTOBKU MTOBEPXHOCTH U OKPACKH PA3INYHbIX
U3JENINN, UCXOMAS W3 TUIAa MaTepuwiia W3JEHs, COCTOSHHUE HCXOAHOW IOBEPXHOCTH, YCJIOBUMN
9KCIUTyaTallud  OKPALICHHBIX  M3/A€IMH, IPOU3BOAUTENBHOCTH, rabapuTOB  M3lenus U
IIPOU3BOICTBEHHBIX IUIOIIAICH;

- BBIOpaTh U MpeiokuTh TUlbl npuMensemoro JIKM, cucremy JIKII u cnoco6 HaHeceHus
VX HAaHECEHHSI.

Bnaoemy:

- HaBBIKAMU COCTABJIEHUS TEXHOJIOTMYECKUX CXEM MOJATOTOBKH MOBEPXHOCTH U OKPACKH;

- METOJIaMHU KOHTPOJISI CBOMCTB JIAKOKPACOYHBIX IMOKPBITHH.

3. Kparkoe conepxxanue JMCUMILIAHBI:

[ToaroToBka MOBEpXHOCTH MO OKpacKy: TexHosnornueckue crangaptael —['OCT, UCO, P/,
CTCTIICHW OKHCIIEHUS U 3arpsa3HeHHs. OCHOBHBIE CBOWCTBA IOBEPXHOCTH IMOIJIOKEK: CTallb, YYT'YH,
[IUHK, aJIFOMUHUN, OJI0BO, M€/, KOHCTPYKIIMOHHBIE TNIAaCTMAcChl, IpeBecuna, daunep, JCII, MID,
KO’Ka, KaMeHb, KUpIHY, OETOH, TUIIC, CTEKJIO, KepaMuka. CTaHJapThl OYMCTKU MOBEPXHOCTH IS
METAJUINYECKON TO/I0KKHA. CriocoObl OYHCTKHM TOBEPXHOCTH: pydyHash MeXaHHUYECKas OYHCTKa,
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rajaToBKa, aOpasuBHas cTpyiHas ouucTka. OOopyaoBaHMe sl aOpa3UBHOW CTPYHHOM OUYMCTKH.
Tepmuueckass ouncTka. XMMHUYecKas MOATOTOBKA MOBEPXHOCTU: 00€3KUPUBAHUE PACTBOPHUTEIEM,
BOJHBIMU pPAacTBOpPaMH, OHMYJIbCHOHHOE O0O0€3KUpUBAaHUE, YIbTPAa3BYKOBOE 00€3KHpPUBAHHE,
AIIEKTPOXUMHUYECKOE  00€3)KMpUBAaHUE, TpPaBJICHHE M  TPABICHHE C  OJHOBPEMEHHBIM
o0e3)KUpUBaHUEM, IacCUBAllUs, HAHECEHHWE KOHBEPCHUOHHBIX MOKPBITUH: (ochaTtupoBanue
(kpucTayumdeckoe u amop(dHOe), OKCUANPOBaHUE (aHOAMPOBAHUE), XPOMATHPOBAaHUE, 00pabOTKa
HaHOCWJIMKaTaMH. MeTofbl, UCIONb3yeMble U1 OLEHKH O00€3:KUPHUBAIOIUX U (QochaTHPYIOIUX
cocTaBoB M (ocdaTHbIX cioeB. TexXHONI0rusa NOArOTOBKM OLIMHKOBAaHHOM MOBEPXHOCTH, aTFOMHHUS
U €ro CIUIaBOB. TE€XHOJIOTMsA MOATOTOBKH MOBEPXHOCTH AJIIOMHMHHS M €ro CIIAaBOB. Y JAJICHHE
CTapblX MOKpeITUHA. CTaHOApTHBIE TEXHOJOTUYECKUE CXEMBbl IIOATOTOBKM IIOBEPXHOCTH B
cootercTBuM ¢ ['OCT 9.402, 'OCT P MCO 8501-2014, P/1 39-00147275-053-99. O6opynoBanue
JUI. XUMUYECKON TOJTOTOBKM MOBEPXHOCTU: 00OPYI0BAHUE MOATOTOBKU MOBEPXHOCTU CTPYWHBIM
METOAOM, TUIBI NpPUMEHSIEMBIX KOHBeiepoB. BcmomorarenbHoe o0opynoBaHMe: J03UPOBAHHE,
NOJyYCHHE JIEMUHEPAIM30BaHHON BOJABI, (WIBTPAlMM [UIaMa, OYUCTKA CTOYHBIX BOJI.
OkpaivBaHue IJIacTMacCc M pe3uHbl. Pexomenpanuu mo wucnosb3oBanuto JIKM mist oxpacku
pa3IMYHBIX IJIACTMACCOBBIX MOBepXHOCTe. Metonbl HaHeceHus: JIKM Ha miuacTUKM U pE3UHY.
OxpammBaHve M TNPONHWTKA JAPEBECHUHBI, IIOJYYCHHE JIAKOBBIX W HENPO3PAaYHBIX IIOKPBITHH.
OxpammBaHue M JIaKupoBaHHE KOXU. OKpacka HEOpraHMYecKUX (MUHEpAIbHBIX) MOJJIONKEK.
TexHoIOrus HW3rOTOBIEHUS [EKOPAaTHBHBIX W HWMUTALMOHHBIX NOKpbITHMH. OKpacka CTekia.
TexHONOTMST  OKpacKM  OTHENBbHBIX TPyNH  UW3Jenuil: aBToMoOWJeld Ha  KOHBewepe,
KeJIe3HOIOPOKHBIX BarOHOB, CYJIOB, CaMOJIETOB. PeMOHTHas OKpacka Ky30Ba aBTOMOOMJIS.
4. O0bem y4eOHOH TUCHMIIINHBI:

Ob6beMm
Buabl yueOHol padoThI B 3aueTHpix | B akagem.
eMHHIIAX yacax
O0masi TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 2,0 72
KonrakTHas pa6ora: 0,22 8
Jlexuuu (Jlek) 0,11 4
JlabopaTtopHbie paboTs (JIad) - -
[Tpaktrueckue 3anstus (I13) 0,11 4
CamocrosiTesbHas padora (CP): 1,53 55
Buja koHTpOJISI: IK3aMeH 0,25 9
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«Cunre3 u ucciaegoanue noaumepon» (b1.B.J1B.9.1)
1. Heab TUCHUILTUHBI — (GOPMUPOBAHKE TIPOPECCUOHATHFHBIX KOMITETEHIIUI U TIOJrOTOBKA
K TOCIEAYIONIEM BBIMOJHEHUIO HAYyYHO-HCCIEIOBATENBCKOW PabOThl MOCPEICTBOM BBIMOJIHEHUS
HAy4YHOT'O TMPOEKTa MO 3/IaHUIO TMpernojaBaTessl B 00JIACTH CHHTE3a U UCCIEAOBAHUS MOHOMEPOB,
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN U TIOTYyUYECHUSI TIOJTUMEPHBIX MAaTEPHAJIOB Ha UX OCHOBE.

2. B pe3ysbTaTe M3ydyeHus AUCHUIUINHBLI 00yYaKOIIUiics MO MporpaMMe dakajaBpHaTa
JMOJIKEH:
Obnadams CleqyONIUMA KOMIETSHIIHSIMHE:

- CIIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3UUECKHE M XUMHUECKUE SKCIIEPUMEHTHI,
NPOBOJUTH 00pabOTKy HMX pe3ylbTaTOB M OLEHUBATh IOTPEUIHOCTH, BBIJBUIATh TUIOTE3bl U
yCTaHABIMBaTh TPAHMULBI UX TPUMEHEHUS, MPUMEHATh METOAbl MAaTeMaTHYeCKOro aHalu3a MU
MOJICIIUPOBaHHMsI, TECOPETUUECKOTO U IKCIIepUMeHTanbHoro uccienosanus (I1K-16);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAUHEHUH U
MaTepralioB Ha UX OCHOBE JJIS pelieHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBbIO M3y4aTh HAyYHO-TEXHUUYECKYI0 HH(OPMAlLMIO, OTEUECTBEHHBIH U
3apyOeXKHBIi OIBIT 10 Tematuke uccienoanus (I1K-20).

Snamo:

- TEOPETUYECKUE OCHOBBI MOTyUYEHHUS U IPUMEHEHUE HOBBIX MOJIMMEPHBIX MaTEPHAIIOB;

- OCOOCHHOCTH JKCICPUMEHTALHBIX METOJWK B O0JacTH CHHTE3a IMOJIMMEPOB H
OJINTOMEPOB;

- METOABbl M TOAXOAbl IO OILIEHKE CBOWCTB W XapaKTEPUCTUK HOBBIX IOJUMEPHBIX
MaTepHayoB.

Ymems:

- aJJanTUPOBATh METOJUKY IKCIICPUMEHTA C YIETOM UMEIOIIETOCsl 000PyA0BaHMSI,

- paboTaTh Ha COBpPEMEHHBIX MPHOOpaXx W YCTAHOBKAX, OPraHW30BBIBATH IPOBEICHUE
OKCIIEPUMEHTOB M HCTIBITAHHA, TPOBOJAUTH X 00pa0OTKY U aHATM3UPOBATH PE3yJIbTATHI,

- TPUMEHATh TCOPETHYCCKHUE 3HAHMS, IMOJYYCHHBIC TPU W3YYCHHH €CTECTBEHHO-HAYYHBIX
JTUCITUTUTAH JIJTSE MHTEPIIPETANN YKCIICPUMCHTATBHBIX TAHHBIX.

Bnaoemn:

- HaBbIKAMU OOpAIICHUs C HAYYHOH M TEXHHYECKOW JUTEpaTypod M BBICTpaUBaHUE
JIOTUYECKHUX B3aMMOCBA3EH MEKIY pa3IMUHbIMU JIUTEPATYPHBIMU HCTOUHUKAMU;

- HaBbIKaMH MOCTPOEHHUS NPUYNHHO-CIICJICTBEHHBIX CBSA3EH MEXy IKCIEPUMEHTAIbHBIMU U
TEOPETUUYECKUMHU JTaHHBIMU.

3. KpaTkoe conep:kanue IHCHUIIHHBI:

B npomecce ocBoeHMS OUCHMIUIMHBI OOYyYaroIIMMHCS € IOMOLIbIO IIPErnojaBaTess
BOCIIPOM3BOANT M/MJIM pa3pabaThiBaeT HOBbIE METOJMKH CHHTE3a OJIUTOMEPOB MM MOJIMMEPOB, X
BBIJICJIEHUS] U3 PEAKIIMOHHOM CMecH U O4UCTKHU. IIpumMeHeHne (pu3NKo-XUMHUYECKUX, B TOM UYHCIIE
UHCTPYMEHTAJIBHBIX, METOJOB MWCCIEAOBAaHUSA [UI1 YCTAaHOBIEHUS XHMHYECKOH CTPYKTYpBHI,
MOJIEKYJISIPHO-MACCOBBIX ~XapaKTEpUCTUK NPOAYKTa peakuuu. MHTepnperauus pe3yiabTaToB
IKCIIEpUMEHTa 1 0pOpMIICHHE 0TYEeTa 00 MCCIIeI0OBAHUU.
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4. O0beM yueOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThI B 3auernpix | B akanmem.
eIMHUTIAX gacax
O01mas TPyA0eMKOCTh JUCHHUIIMHBI 10 Y4eOHOMY IJIaHY 3,0 108
KontakTHas padora: 0,33 12
Jlexumnm (Jlek) - -
Jlaboparopubie paboTs (JIab) 0,33 12
[Ipaktnueckue 3anstus (113) - -
CamocroniTtesnsHnast padora (CP): 2,56 92
Buja konTpossi: 3auer 0,11 4
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«HUccnenoBanne nepepadorku noiumepon» (b1.B.J1B.9.2)
1. leab TMCHUNIMHBI — PAa3BUTHE Y CTYJICHTOB OakaiaBpuaTa MPAKTUYCCKUX HABBIKOB I10
MIPOBEJICHUIO MCCIICIOBAHUI MTOJIMMEPOB Ha Pa3IMYHBIX CTAUSAX Mpoliecca nepepaboTKu.
2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMmMe 0akajiaBpuara
JOJIZKEH:
Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3UUECKHE M XUMHUECKUE SKCIIEPUMEHTHI,
OPOBOIUTH 00pabOTKy HMX pE3yJbTaTOB W OLEHHBATHh MOTPEUIHOCTH, BBIABUTATh TUIOTE3bI U
yCTaHABJIMBATh TPAHMULBI UX TPUMEHEHHUS, MPUMEHATH METOAbl MaTeMaTHYECKOro aHalu3a Hu
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U IKCTIIepuMeHTanbHoro uccienosanus (I1K-16);

- TOTOBHOCTBIO HCIOJb30BaTh 3HAHUE CBOMCTB XMMHYECKHX AJIEMEHTOB, COCIUHEHMI

=

MaTepHaioB Ha WX OCHOBE IS pelIeHus 3aaa4 npodeccuonanshoi aesrenpaoctr (ITK-18);

- TOTOBHOCTBIO H3y4YaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAIMIO, OTCUYSCTBCHHBIH U
3apyOeXKHBIi OMBIT M0 Tematuke uccnenoanus (ITK-20).

3uams:

- OCHOBHBIE TIOHSTHSI U OIIPEICIICHUS, OTHOCSIIUECS K U3y4aeMOM JUCLIUIUINHE;

- (hbakTOphl, BIHMAIOUIME Ha MpoOIecC NMEepepadOTKM M TOJIydeHHE H3AeIuid Tpedyemoro
Ka4yecTBa;

- TEOPETUYECKHE OCHOBBI M BO3MOXXHOCTH METOOB, MCIOJB3yEMBbIX IPU HCCIECIOBAHUU
HOJMMEPOB;

- mprOOpBI U 00OPYOBaHUE, IPUMEHSEMBIC /ISl TIPOBEICHHS UCCIICIOBAHUI MTOJIMMEPOB B
npoiiecce nepepadoTKu.

Ymemn:

- 000CHOBaHHO BbIOMpaTh HambOojee SPGEKTHUBHBIM METOJ WM KOMIUIEKC METOJIOB
UCCIICIOBaHUS MTepepabOTKH MOJIMMEPOB;

- aHAJIM3MPOBATH PE3YJIbTATHI UCCIICOBAHUIN TOJIMMEPOB, TIOJIYYCHHBIC C UCTIOIH30BAHUEM
paccMaTpUBaeMbIX B Kypce METOJIOB.

Braoemy:

- uH(OPMAIUEH O CYIIECCTBYIOUIMX METOJAaX HCCIICJIOBAHUS W UCIBITAHUU IOJMMEPOB U
IPUMEHSEMOM IIPH 3TOM 000PY/I0BaHUH;

- crocobaMu MHTEPIIPETAMH U 00paOOTKHU MOITYYEHHBIX PE3yIbTaTOB;

- mpueMaMH IOWCKa WHGPOpPMAMKM O METOJaX W METOAMKAX, a TaKkKe pe3ysibTarax
MCCIICIOBAHMSI TTOJIMMEPOB C WCIOIB30BAHUEM PA3IMYHBIX METOJOB B ceTH VHTEpHET W ApYyrux

pecypcax.
3. KpaTkoe conepxxanue JMCUMILIAHBI:

Paszgea 1. UccienoBanue nepepadoTku TEPMOILIACTOB

1.1 IloaroroBka K BBINOJHEHUIO Ja0opaTopHbIX pador. U3rorom.iienne o0pa3unoB
TePMOILIACTOB /LISl POBeeHUs MCCIe0BAHMIT

Beenenne. MHCTpyKkTax mo TexHHKe Oe3omacHOocTH. Ompoc 0OyYaroIMUXCs O MpaBUIaM
MOBEJICHUSI B JabOpaTOpuM W TEXHHMKE O€30MacHOCTH. 3aloJIHEHHE J>KypHalla 10 TEXHUKE
6e3omacHocTH. OCHOBHBIE TPEOOBAaHUS K BEICHUIO J1a00paTOPHOTO Ky pHaJIa, MOArOTOBKE U 3aIIUTe
1abopaTopHEIX PaboT.

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 MOPOIIKOOOPA3HBIM TEPMOILIACT.

O6opynoBaHue: JTUThEBas MaIllMHA C JUTHEBOH (opMOil st TodydeHHs 0OpasioB B
COOTBETCTBUU C pazmepamu, ycranoBieHHbIMU ['OCT 21341-2014.

CymHocTs paboOThl COCTOMT B O3HAKOMJICHMH CO CHOCOOaMHU MONy4YeHHs OOpaslioB
tepmoruiactoB B coorBercTBuu ¢ ['OCT 33693-2015 u 'OCT 12019-66 u momydenun oOpasion
TEPMOILIACTOB METO/IOM JIUThsI 1MoA AaBieHueM. [Ipu mpoBeaeHnu nanHOW paboThl oOydarouiuecs
UCTIONB3YIOT 3HAHWA M HaBBIKM, MOJIyYEHHBIC NPH BBIMOJIHEHUH J1a00OpPaTOPHOTO MpPAaKTUKyMa B
Kypce «TexHonorust 1 060pyJOBaHUE MPOLIECCOB NEPEPaOOTKU MOTMMEPOB.

1.2. Onpenesnenne TeNJIOCTOHKOCTH TePMOILIACTOB 10 MapTteHcy

JlaGopaTopuas padora Ne 2.

Ilens paOoTHI: ompeneneHne TEINIOCTOMKOCTH 1Mo MapTeHCy o0pasloB, MOJYYEHHBIX HPU
BBINOJIHEHUH JabopaTtopHoil paboTel Ne 1.

OOBexThI: 00paslbl TepMoIUIacTa, ¢ pasmepamu, coorserctByrommu 'OCT 21341-2014,
HOJIy4YEeHHbIE IIPU BBINOJIHEHUH Ja0opaTopHOil paboTsr Ne 1.

Ob6opynoBaHue: NeyUb A U3MEPEHHS TEINIOCTOMKOCTH, TEPMOMETPBHI.

CymHocTh pabOTBl COCTOMT B OMNPEICICHUH TEIUIOCTOMKOCTH TEPMOIUIACTa, CPaBHEHHUU
MOJyYEHHBIX 3HAYEHUH CO CHPAaBOYHBIMHU JIAHHBIMHM U YCTaHOBJIEHUH MAaKCHUMAaJIbHO JTOITYCTHMOM
TEeMIEPATYPbI KCIUTyaTalluH W31, U3TOTOBJICHHBIX U3 UCCIEAYEMOTO MOJIUMEpa.

1.2. Onpenesienne n1e)OpMANUOHHO-TIPOYHOCTHBIX M AJAre3HOHHBIX CBOMCTB 00pa3LoB
TePMOILJIACTOB

JlaboparopHas pabota Ne 4.

Lenr paboThl: M3ydeHUE BIMSAHUA TUTACTU(UKANMKA Ha Je(OpMAMOHHO-TIPOYHOCTHBIC H
aJre3MOHHBIE CBOICTBA MOJIMMEPOB.

OOBeKTHI: TepMOIUTACT (TTOTMBUHIIAIICTATHAS TUCTICPCHS ), TUTACTU(PUKATOP.

O6opyaoBaHHe: CTEKISIHHBIE CTaKaHbl, OIOpETKa, MeEIIajKa, IUIEHKAa aHTHUAJre3UOHHAas,
JeepUH, CYIIWIBHBIN ImKad, pa3pblBHAS MallWHA IS WCHBITAHUS IUICHOYHBIX MAaTEPHAJIOB,
YHUBEpCaIbHas UCIIBITATEIbHAS MaIIHA.

PaboTa cocTouT U3 IBYX 3TAIOB:

1. IIpuroToBienre IACTUPUITUPOBAHHON MOJUBUHWIANIETATHON JUCTIEPCHH C PA3TUIHBIM
coJlep’KaHHEeM IUIacTU(UKATOpa M M3TOTOBJICHHE IJICHOK M3 MCXOAHOW U IIacTU(QHUIMPOBAHHON
MOJIMBUHMIAIIETATHOM JUCIEPCUU IyTEeM HaHECEHUS Ha AaHTHAJIe3MOHHYIO TIOJUIOKKY C
MoCJIeyIoNel CYmKoW B cymmibHOM mkady mpu Temmneparype 105 °C. IIpoBoasT pacTsokeHue
MOJyYEHHBIX IUICHOK Ha pa3pbiBHOM MamuHe. [lo mogyuyeHHBIM SKCIEPUMEHTAIbHBIM JaHHBIM
CTPOSITCS. TUHAMOMETPHUYECKHE KpPHUBBIE W PACCUUTHIBAIOTCS TMPOYHOCTH M OTHOCHUTEIbHBIC
YAJTUHEHUS IPU PACTSIKEHUH U Pa3pbhIBe.

2. Tlomyyenue oOpa3loB Uisl OMpeNeieHHs] aAre3MOHHONW MPOYHOCTH IYTEM HAHECEHHsS
UCXOAHOW W TMIAacTU()UIMPOBAHHBIX TMOJIMBUHUIALCTATHBIX JUCIIEPCHM HA MpeABapUTEIHHO
BBIPE3aHHBIC MOJIOCKH JIeIEpUHA, CKJICHBAaHUH U3 MOMAPHO BHAXJIECT, BBICPKKE B TEUeHUE 2 4 0e3
rpy3a u 1 4 mox rpy3om, co3garomum nasienue 0,001 MIla. ITomyuenHsle 00pa3iibl UCIIBITHIBAIOT
Ha PacTsHKEHUE M PACCUMTHIBAIOT ar€3MOHHYI0 IPOYHOCTH MPU CIIBUTE.
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B pesynbTare npoBeneHHBIX UCCIIEIOBAHMI IeTaeTCs BBIBOJ] O BIUSHUU MIACTH(PHUKAIIIN Ha
BEJIMUYKHY J1e(hOpMallMOHHO-TIPOYHOCTHBIC U aIF€3MOHHBIE CBOMCTBA MOJMBUHUJIAIIETATA.
1.3. Bausinue HANOJIHEHHS HA NePepadaThIBA€MOCTh 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 3aKJIOYEHUS O BIMSHUM HAIlOJHEHUS Ha TMepepadaThiBaeMOCTh MOJHMEpa, BbIOOpe
3 PEKTUBHOTO METO/1a ePepabOTKU HAMTOJIHEHHOTO TEPMOILIACTA B U3/ICTHSI.

[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 TIPY BBITTOJIHEHUH J1a00paTOPHBIX paboT Ne 6 1 7.

OOBEKTBI: PEaKIMOHHOCIIOCOOHBIC OJUTOMEPHI, KAay4yKH, OTBEpPIAHUTEIH, CIIOCOOHBIC
OTBEP)KIAaTh TEPMOPEAKTHBHBIE OJIMTOMEpPhl TpPU HOPMAJBHBIX YCJIOBUSAX U TIOBBIIICHHBIX
TEMIIepaTypax.

O6opyaoBaHue: CymUIbHBIN mKad, GOPMBI s IOTYyYESHHS 00Pa3IoB.

CymHoCTh pabOThl COCTOUT B MPUTOTOBICHUHU KOMITO3UIUM, COCTOSALIUX U3 PEAKIIHOHHOTO
OJIUTOMEpa W OTBEPIUTENsI, M MOJy4YeHHU OOpaslloB PEaKTOIUIACTOB, COJEPXKALIUX PpPa3INnYHOE
KoJau4ecTBO oTBepauTens. OOpas3pl MOydalOT METOJAOM CBOOOJHOW 3aJIMBKA B  (POPMBI C
NocNeAyIomed BBIACPKKOM IMPH HOPMAaJbHBIX YCIOBUSAX WM B CYIIWIBHOM IIKady (Bpems
BBIJIEP)KKHU YKa3bIBaeTCs MPENoJaBaTesIeM).

2.2. M3yyeHue BJIMSIHMS COCTABA W YCJOBHi OTBep:KAeHUS] HA CTelNeHb Ha0yXaHus
3J1aCTOMEPOB

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
pa3IUYHOE KOJUYECTBO OTBEPAMTENS H OTBEPKACHHBIX IMPH HOPMAIBHBIX YCIOBHAX H
MOBBIIEHHOW TeMIIEpaType.

Ha npubope JloraakuHa moiydaloT JaHHbIE 00 O0BbEeMe pacTBOPUTENS, MOTJIOMAEMOTO
o0pa3maMu ¢ TEYEHHEM BpEMEHH. 3Has IUIOTHOCTh PACTBOPUTENS, ONPEACISIOT Maccy
MIOTJIOIIEHHOTO PACTBOPHUTENS U PACCYUTHIBAIOT CTETIEHb HaOyXxaHus. CTPOSAT 3aBUCUMOCTH CTETICHH
HaOyXxaHUs OT BpeMeHH. Ha OcHOBe aHanmm3a TONYYEHHBIX PE3yJIbTAaTOB JENAIOTCS BBIBOJABI O
BIIMSTHAY COZICP)KaHUSI OTBEPIAUTENSI 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: M3y4yeHHE 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 M yJapHOH BA3KOCTH OOpa3LOB, COAEPIKAIIMX PA3TUYHOE KOJIHMYECTBO
oTBepautens. 11o pesysbrataM HCHBITAHUNA PACCUMTBHIBAIOTCS ONpEAEIsiEMble CBOMCTBA. Jlenaercs
3aKJIIOYCHHE O BJIMSHUM COCTaBa Ha JAe(opMarMoHHO-TPOYHOCTHBIE CBOMCTBA M CIIOCOOHOCTH
OTBEPAECHHBIX KOMIIO3UIMI CONPOTUBIIATHCS YAAPHBIM BO3IEHCTBUSM.

2.4. Bansinue ycJa0BUil nepepadoTKH HA TEXHOJOTHYeCKHe CBOCTBA PEaKTOILUIACTOB

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 CTEKJISHHBIE JJIs1 IPUTOTOBIICHUS
KOMIIO3ULINH.

CymHocTs paboOThl COCTOUT B IPUTOTOBICHUH KOMIIO3ULIIMM M W3YYEHHU JAMHAMUKHU
WU3MEHEHUS €€ BSI3KOCTH IIPU TPeX PAa3JIMYHBIX TEMIIEPATypax; ONPEACICHUU IO IOIYyYEHHBIM
KPUBBIM  3aBHCHUMOCTM BSI3KOCTM OT BpPEMEHHM HMHAYKIHOHHOIO IIEPHOAA U  BPEMEHHU
AKHU3HECTIOCOOHOCTH KOMITO3UIIMH, a TaKXe pacyeTe SHEPrUu aKTUBALMM BSI3KOIO TEUEHUs IO
JTAHHBIM, MOJYYEHHBIM U3 rpaduka 3aBUCUMOCTH BSI3KOCTH OT oOpaTHOW Temmeparypsl. [lenaercs
3aKJIIOYEHHUE O BIMSHUU TEMIIEpaTypHBIX YCIOBHUI mepepaOboTKH Ha TEXHOJOTMYECKUE CBOMCTBA U
SHEPruy aKTUBALUH BS3KOIO TEYEHHS PEaKTOILIACTUYHBIX IIOJUMEPOB.

Y cTHBIN ONpoc 1o TeMaM paszena 2.

4. O0beM yueOHOW TUCUUIITIMHBI

O6bem
Buabl yueOHoi padoThI B 3auetnpix | B akagem.
eIMHUIIAX gacax
Oo6masi Tpy10eMKOCTh TUCIHUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
KonTakTHas padora: 0,33 12

Jlexuun (JIek) - -
Jlaboparopubie padoTs (JIab) 0,33 12
[Tpaktuyeckue 3ansatus (I13) - -

CamocrosTesannasi padora (CP): 2,56 92

Buna konTpoJIs: 3auer 0,11 4
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«HUccnenoBanue JaKkokpacouHbix matepuasion» (b1.B.J1B.9.3)

1. Ieab JIMCHUIUIMHBI: O3HAKOMIICHUS OakalaBpOB C METOJAMH WCHBITAHUS W
UCCJIEIOBaHMsI CBOWCTB JaKOKpaco4HbIX MarepuanoB (JIKM) M monuMepHBIX J1aKOKpacOYHBIX
nokpbITuit (JIKII).

2. B pe3yabTare M3y4YeHus: JMCUUILIHHBI 00YYAKIIMICA MO0 MporpaMmMe 0akajnaBpuara
HOJIKeH:

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 MATeMAaTUYECKOTO aHallu3a H
MO/JICJIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (ITK-16);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX AJIEMEHTOB, COCAUHEHUH U
MaTepUaJioB Ha UX OCHOBE JIJIs pelieHus 3a1a4 npodeccronanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHUUYECKYI0 HH(OPMAILIMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3namo:

- OCHOBHBIE HOpPMAaTHBHBIC JOKYMEHTHI, Kacalluecs MpuOOpOB, METOIOB U METOIUK
ucnbplTadusa 1 uccienosanus JIKM u JIKII.

Ymemy:

- MPOBOAUTH HcTbITanus u uccnenoBanus JIKM u JIKII.

Braoemy:

- MIPUHIUIAMH pabOThl HA OCHOBHBIX NMPUOOpax Ui UCIBITAHUS U HUCCIIEI0BAaHUS CBOMCTB
JIKM wu JIKII.

3. KpaTkoe copepxxanue QM CHUNTHHBI

HccnenoBanre OCHOBHBIX CBOWCTB »kuakoro JIKM u u3ydeHue MeTOIbl HCIBITAHHUS:
omnpenenenue Ba3koctu o 'OCT 8420 (MCO 2431),kaxymeiics Ba3koctu o bpykdunsay 'OCT
25271-93 ( UCO 2555, UCO 2884) , maccoBoit gonu Heneryuux BertectB mo ['OCT 31939-2012 (
HNCO 3251:2008), crenenu neperupa no 'OCT P 52753 (MCO 1524), ykpsiBuctoctu no 'OCT
8784 ( UCO 2814), pacrekaemocTH, ctenieHn Boickixanus o ['OCT 19007-73.

Ompenenennst ocHoBHBIX aedekroB JIKII B coorBerctBum: ¢ ['OCT 9.032. Metoas
ompeneneHus: aare3uu MOKpeITH W aare3nonHod mpouHoctu JIKIT B coorBerctBum ¢ I'OCT
15140-78 (I'OCT 27890-88, 1S02409, ASTM D3359). Meroasl omnpeneneHus TOIIIMHBI
JAKOKpacO4YHBIX MOKpHITHH B cooTBeTcTBUU ¢ ['OCT P51694-2000 (MCO 2808-97). Metonbl
ornpeneneHus TBepaocTd NokpelTust B cooTBeTcTBUU ¢ 'OCT P 54586-2011 (MCO 15184:1998)
I'OCT P 52166-2003 (MCO 1522:1998) , TOCT 4765-83, ASTMD2794, ISO 6272. Metosl
OTIpeNIeJICHNUs 3JaCTUYHOCTU MOKPBITHs npu u3rude B coorserctBuu ¢ [OCT P 52740-2007 (UCO
1519:2002) TOCT P 50500-93 (MCO 6860-84) u I'OCT 6806-73, UCO 151928. Metonas!
onpenenenus: npoudoctu JIKII nmpu ygape B coorBerctBuu ¢ 'OCT P 53007-2008 ( UCO 6272-
1:2002, UCO 6272-2:2002)) u TOCT 4765-73. Onpenenenune xoppozuonHoctoikoctu JIKII mo
crangaptam [SO 12944 | SO 9227 . Cranmaptet ASTM-B-117 u ISO 9227 ucnbitanust B kamepe
consiHoro tyMana. Omnpeznenenue koppo3uoHHoctorkocTu JIKII B coorBerctBuun ['OCT P 9.905-
2007 (MCO 7384:2001). UcnbiTanuii Ha cTolkocTh B atMochepHbIx ycnoBusx no 'OCT 6992-68.
Onpenenenne n3HococToiikocTy nokpeituii mo 'OCT 20811 meron A, meron b, ASTMD 2486.
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TpeboBaHusi MO CTENeHH OJecka MOKPBHITHH s pasiudHbix ¢aktyp (mo oOieckomerpy Pb-2 ).
IMpunnuns! onpeaenenus 1seta JIKII mo cucreme RAL 1 NCS(NaturalColorSystem),
Omnpenenenne Bogoctorikoctu, cosiectoikoctu JIKII (ucnbitanus Ha croiikocts JIKIT B
xunkux cpenax) B coorserctBun ¢ [OCT 9.403-80 meton A ('OCT P 51691—2008).
4. O0beM y4eOHOM JUCHUIIMHBI:

O6bem
Buabi yueOHol padoThI B 3auetHbix | B akagem.
eMHHIIAX gacax
OO6masi Tpy10eMKOCTh TUCIHUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
KonrakTHas pa6ora: 0,33 12
Jlexuuu (Jlek) - -
JlabopaTtopubie paboTs (JIad) 0,33 12
[Tpaktrueckue 3anstus (I13) - -
CamocrosiTesbHas padora (CP): 2,56 92
Buja koHTpoOJIsi: 3aueT 0,11 4
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4.5 lIpaktuku (b2)
AHHOTaUus1 padoyeil mporpaMMsbl THCHUTIIHHBI
«Y4yeOHas npaktuka» (b2.Y.1)

1. Heab yuyeOHOI NPAKTHKHU: T[OJyYeHHE CTYACHTAMH OOIIMX TpeACTaBIeHUN 00
OCHOBHBIX BHAX TIOJMMEPOB M TIOJMMEPHBIX KOMITO3UIIMOHHBIX MaTEepHaioOB HAa HMX OCHOBE,
3HAaKOMCTBO C XHMHUYECKOW TEXHOJIOTHEH WX TIOJNyd4eHUs, a TaKkKe MOJyYeHHE NEepBUYHBIX
NpOo(QECCUOHATBHBIX YMEHHH M HaBBIKOB IyTEM CAMOCTOSITEIBHOIO TBOPYECKOI'O BBIIOJIHEHUS
3ajiay, MOCTABJICHHBIX MPOrPAMMOM IPAKTUKH.

2. B pe3yabTaTe NpoXoxkaeHHs y4eOHOl NPAKTHKH oO0ydawumuiics Mo mporpaMmme
0akajaBpUAaTa J0JIKEH:

Obnadoams crenyroMUMA KOMIETEHIIHSIMHU:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKAN MIPOIIECC B COOTBETCTBUHU
C PErJIaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CpEeACTBa JUISI M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOTO MPOIECcca, CBOMCTB ChIphs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO MPUMEHSTh aHATUTUYECKUE M YUCIEHHBIE METO/IbI PEIICHHUS MOCTaBICHHBIX
3a/1a4, HCIIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTHH, TPOBOIUTH OO0pabOTKY
UH(POPMALIUU C UCTIONB30BAaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPEIACTB chepbl MpodhecCHOHATBHON
JeSITeIbHOCTH, MCIIONB30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJOTMM M 0a3bl JaHHBIX B CBOEH
npoeCCHOHATBHON 007acTH, MAKeThl NMPHUKIATHBIX HPOTpaMM IS pacueTa TEXHOJOTHYECKUX
napametpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuUKay MPOAYKTOB W M3ICIUN, DJIEMEHTHl 3KOHOMHUYECKOTO aHaiu3a B IMPaKTUYECKOU
nesrenapaoctr (ITK-3);

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHUYECKHE pEeIlIeHUsT Mpu pazpaboTke
TEXHOJOTHYECKHX TMPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YeTOM
9KOJIOTHUECKUX MOCcaeAcTBUI ux npumenenus ([1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh IpaBWJIa TEXHUKHM OE30MaCHOCTH, MPOU3BOJICTBEHHON
CaHWTapHH, MOKAPHOW 0E30IaCHOCTH W HOPMBI OXPaHbI TPY/a, H3MEPSATh U OLICHUBATH apaMeTPhI
IPOM3BOJICTBEHHOTO MHUKPOKJIMMATa, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH, IIyMa, U
BUOpaIuu, ocBereHHoctd padbounx mect (ITK-5);

- CIOCOOHOCTBIO HaJlaKUBaTh, HACTPAMBATh U OCYLIECTBIIATH MPOBEPKY O0OpYAOBaHUS U
nporpammusix cpeacts (ITK-6);

- CIIOCOOHOCTBIO MTPOBEPSATH TEXHUUECKOE COCTOSIHUE, OPTaHU30BhIBATh MPOPUIAKTHUECKHE
OCMOTpPBI M TEKYILIHH PEMOHT O0OPYAOBaHUs, TOTOBUTH 00OpYyJOBaHHE K PEMOHTY M NPUHUMATH
obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCIUTyaTallii BHOBb BBOAMMOT0 o0opyaoBanus (I1K-8);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, TOA0MpaTh 000pyI0BaHNE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopymoBanus (ITK-9);

- CIOCOOHOCTHIO TPOBOAUTH AaHANU3 ChIPbs, MaTepuaIoB U TOTOBOW MPOIYKIIHUH,
OCYIIECTRIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CHOCOOHOCTBHIO BBISBISATH M YCTPaHATh OTKIOHEHHS OT PEXKHUMOB  pabOThI
TEXHOJIOTHYECKOTO 000pyI0BaHMS U TTApaMEeTPOB TeXHoJoruueckoro mporecca (ITK-11);

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOAUTH (PU3UUECKHUE M XUMHUECKUE KCIIEPUMEHTHI,
POBOIUTH 00pabOTKy WX pE3ylbTaTOB W OLEHUBATH MOTPEUIHOCTH, BBIIBUTATh TUIOTE3bI U
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YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHalu3a H
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U SKCTIIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTBIO NPOBOJAUTH CTAHAAPTHBIC U CEPTU(PHUKAIMOHHBIC MCIBITAHUS MaTEpUAIOB,
u3zienuil u TexHojoruueckux nporeccon (IMIK-17);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHUN U
MaTepualioB Ha UX OCHOBE JJIs pelieHus 3a1a4 npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (DU3MUECKHX TEOPHM ISl pelieHus
BO3HUKAIOIIUX (DU3MUECKHUX 3a/lay, CaMOCTOSITENIbHOTO MPHOOpeTeHus: (pU3NYeCcKUX 3HAHUM, A
MOHUMAHUS MPUHIMUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YMCJIE BBIXOIANIMX 3a IMpeesbl
KOMITETEHTHOCTH KOHKpeTHOro HamnpasieHus (ITK-19);

- TOTOBHOCTBHIO H3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAIUIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3uams:

- OCHOBHBIE BU/IbI TIOJTUMEPOB;

- OCHOBHBIE CIIOCOOBI M TEXHOJIOTMYECKHE MapaMeTphl MPOM3BOJCTBA W/WIIN TEepepabOTKH
MOJIUMEPOB.

Ymemn:

- ONpEeNeNsITh BUI U HA3HAUYCHHE TTOJMMEPOB W/WIIH U3/IETUI Ha UX OCHOBE.

Braoemy:

- KOMIUIEKCOM IEPBOHAYAIBHBIX 3HAHUN M MPEICTaBICHUH 00 OpraHu3ali MpOU3BOJICTBA
pa3IMYHBIX TOJTUMEPOB U/WIIH UX NEPepadOTKH;

- HaBbIKAMHU M3JI0KEHUS IMOJYYEHHbIX 3HAHUW B BUJAE OTUETa O MPOXOXKIECHUU MPAKTUKH,
ONMCAaHUS HMCXOJHBIX MaTepHalloB, TEXHOJOTMYECKON CXEMbI IPOU3BOJCTBA, KOHTPOJIS KauyecTBa
TOTOBOM MPOAYKIIUH.

3. KpaTkoe coep:kanue y4eOHOIl NPAKTHKH:

VY4yebHass mnpakTUKa NpoBOAUTCS B 4 ceMecTpe B (opMe TEOPETUUYECKUX 3aHATHH U
JKCKYPCHI.

1. O3HakomIIeHHE ¢ UCTOpUEH MPOU3BOACTBA W/HIU MEepepaboTKH MOJIUMEPOB, UCXOIHBIMU
NPOAYKTaMH I UX TOJTYUYCHHUS.

[TonumepHble MaTepuanbl U UX MECTO B MCTOPUHU 4YesoBeuecTBa. [lepcreKkTuBbI pa3BUTHUS
(YHKIIMOHAJIBHBIX MOJIMMEPHBIX MaTEpUAIOB.

[Tocenienne TeMaTUYECKUX SKCIIO3ULIUN MY3€€B U BHICTABOK.

2. Tlocemenue nMEWCTBYIOIIMX NPEANPUATANA IO TPOM3BOJACTBY WIHW TepepadoTKe
MOJIUMEPOB.

O3HakoMJIEeHHE C OCHOBHBIMU TEXHOJOIMYECKHMMM CTaJUSIMH U CIOCOOaMM MPOM3BOJICTBA
MOJIMMEPOB, CBOMCTBAMH U3JICTHNI U 00JIACTSIMHU UX TPUMEHEHUSI.

3. O3HaKoMJIeHHE C TEPCHEKTUBHBIMM HAayYHBIMH pa3pa0OTKaMu B 00JacTu CO3/laHUS U
OPUMEHEHHS TOJMMEPHBIX MaTepUajoB pa3IMYyHOro Ha3HayeHHsA. [locemieHne Hay4HBIX
nabopaTopuii Kadeap ¥ 3HAKOMCTBO C OpraHu3anueil paboThl B HCCIIE0BATENBCKOM Ta00paTOPHH.

4. TlonrotroBka oT4eTa O MPOXOKACHUU YUSOHOM MPAKTHKHU.

TpeGoBanusi, mpeabsABIsiEMbIE K HATMCAHUIO U MPEACTABICHUIO OTYETA.

KonkpetHoe conmepxkaHue yd4eOHOW TPAKTUKH OMPEICTAETCS C y4EeTOM BO3MOXHOCTEH W
UHTEPecOB Kadeapbl, OpraHU3yIoIIeH MPaKTUKY, U TPHHUMAIOIIEH OpraHU3aIliH.
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4. O0beM y4eOHOI NPAKTHKH:

0O0beM

Buael yaeoHOH padoThI
y P B 3auernnix | B akanem.

CANHHNIIax qacax
O01mas Tpya10eMKOCTb JUCHUILIHHBI 0 Y4€0HOMY IIAHY 3,0 108
CamocrosiTesbHas padora (CP) 3,0 108

Buja uToroBoro KOHTpOJIsi: 3a4eT € OI€HKOI - -
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«Hayuno-ucciaenoBarebckas padora» (b2.H.1)

1. Heab Hay4yHO-MCCJIeAOBATeIbCKO padoThl: (QopMupoBaHHEe NPOPECCHOHATHHBIX
KOMIIETEHIIMH [TOCPECTBOM IUIAHUPOBAHUS U OCYLIECTBIICHUS IKCIEPUMEHTAIBHON AESITEIbHOCTU
Ha OCHOBAHMU M3YUYEHHBIX TUCUUIUIMH, B TOM YMCJI€ CIIEHUATbHBIX, 1 CAMOCTOSTEIIbHO U3YUEHHON
UHpOpMAIIHH.

2. B pe3yJbTaTe BBINOJHEHUS] HAYYHO-HCCIe10BaTeIbCKON padoThbl 00y4arOUIUICs 110
NporpaMMe 0aKaJIaBpUATA JOJIAKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO TUTAHUPOBATh M MPOBOJAUTH (PU3UUECKHE M XUMHUECKUE KCIIEPUMEHTHI,
NPOBOIUTH 00pabOTKy WX pE3ylbTaTOB W OLEHUBATH MOTPEUIHOCTH, BBIIBUTATh TUIOTE3bI U
yCTaHABJIMBATh TPAHMUIBI WX TPUMEHEHHUS, NMPUMEHATH METOABl MAaTeMaTHUECKOTO aHalu3a W
MO/ICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO recieaopanus (ITK-16);

- TOTOBHOCTBIO MPOBOJAUTH CTaHAAPTHBIE U CepTU(UKALMOHHBIE MCIBITAHUS MaTEpUaJIOB,
u3zennii u TexHonmorndeckux mpoieccon (ITK-17);

- TOTOBHOCTHIO HCIOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHN U
MaTepualioB Ha UX OCHOBE JJIS pelieHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (H3UYECKUX TEOPHHA ISl pEIIeHUs
BO3HHUKAIOMNX (U3NIECKUX 3a7ad, CAaMOCTOSATEIILHOTO NMPHOOpeTeHHs (PU3MUECKUX 3HAHWUU, IS
NOHUMaHHS TPHUHITUIIOB Pa0OTHI MPUOOPOB M YCTPOWMCTB, B TOM YHUCIIC BBIXOISIINX 32 TPEICIIbI
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OPMAILMIO, OTEUECTBEHHBIH U
3apyOeXKHBIH OMBIT M0 Tematuke uccnenoanus (ITK-20).

3uamo:

- IOPSIIOK OpTaHHU3aINH, JIAHUPOBAHUS U MPOBEICHUS HAyYHO-UCCIIEeI0BATEIbCKUX PadoT ¢
UCTIOJIb30BaHUEM MOCIETHUX HAYYHO-TEXHUYECKUX TOCTIXKEHUI B OOJIACTH CHUHTE3a MOJIMMEPOB,
MOHOMEPOB U MaTE€pHUajOB Ha UX OCHOBE;

- TEOPETUYECKHE OCHOBBI TIOJTYYCHHUS 1 IPIMEHEHHE HOBBIX MOJMMEPHBIX MAaTEPUAIIOB;

- METOIbl M TMOAXOIBl MO OIICHKE CBOHCTB M XapaKTEPUCTHUK HOBBIX ITOJMMEPHBIX
MaTepuasoB.

Ymemu:

- OCYUIECTBIIATh TOUCK, OOpabOTKYy M aHalIW3 HAyYHO-TEXHHUYECKON HWHMOpMalUu TO0
npo(UITIO BEIMOTHIIEMON pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTb Ha COBPEMEHHBIX NPHOOpaX M YCTAHOBKAX, OPTaHMU30BBIBATH IPOBEACHUE
HKCIIEPUMEHTOB U UCTIBITAHUH, TPOBOAUTH UX 00pAaOOTKY M aHAIU3UPOBATH PE3YJIbTATHI;

- NPUMEHATh TEOPETUYECKHE 3HAHHS, MOJNYUYCHHBIC NMPH H3YYCHUH E€CTECTBEHHO-HAYUHBIX
JTUCIUTUTAH /711 HHTEPIIPETAIINH SKCIIEPUMEHTAIBHBIX JaHHBIX.

Braoemw:

- HaBbIKAMH OOpAIllEHHWsS C HAyYHOM M TEXHUYECKOW JIMTEpaTypod W BBICTpaWBaHHUE
JIOTUYECKUX B3aMMOCBS3€H MKy Pa3IMUHBIMU JTUTEPATYPHBIMU UCTOUYHUKAMU;

- HaBBIKAMU MOCTPOCHUS MPUINHHO-CIICICTBEHHBIX CBSA3EH MEXIy IKCIEPUMEHTATbHBIMU U
TEOPETUYECKUMU JTaHHBIMHU.

3. KpaTkoe cogep:xaHue TUCHUILINHBI:

B npomecce ocBOeHMS AUCIUIUIMHBI O0YYArOIIUICS JOIDKEH MOATOTOBUTH U MPEICTABUTD K
3alllUTe Hay4dHO-HccheaoBarenbckyo padoty (HUP), BbIMOgHEHHYIO Ha COBPEMEHHOM YPOBHE
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pa3sBUTHS HAyKd M TEXHUKH U COOTBETCTBYIOLIYIO BBIOpAaHHOMY HAIlpaBJIEHUIO MOJATOTOBKU HU
nporpamMMe o0y4YeHHUs.

B mnpencrasinennoi k 3amure HUP nomkHBl NMOMy4YnuTh pa3BUTHE 3HAHMS U HABBIKH,
NOJTy4YeHHbIE 00yYaloUIMMCs TPU OCBOSHHUH MTPOrpaMMbl OaKajaBpuaTa, B TOM YHCIE TPU H3YUYSCHUN
crenuanpHbix aucuuruH. lIpencraBnennas k 3amure HMP nomkHa copepkaTe OCHOBHBIE
TEOPETHYECKUE TIOJIOKEHUS, SKCIEPUMEHTAIbHBIE PE3yJbTaThl, NPAKTUYECKHE TOCTHKCHHUS U
BBIBOJIBI 11O padoTe.

4. O0beM HAYYHO-HCCICA0BATEIBCKOH padoThI:

Ob6Bvem
Buabl yueOHol padoThI B 3auetHpix | B akanem.
eIMHULaxX qacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHYy 3,0 108
AyIuTOpHBIE 3aHATHS 3,0 108
CamocrositesbHas padora (CP) - -
Bua uTOroBOro KOHTPOJIAA: 3a4eT ¢ OLEHKOM - -
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AHHOTanus padoyeil NPporpaMMbl M CUMIIJIMHbBI
«IIpousBoacreennas npakruka» (b2.11.1)

1. Ileab NPOU3BOACTBEHHON NPAKTHKH: IPAKTUYECKOE H3YYEHHE TEXHOJIOIMUYECKHX
LUKJIOB IIPOM3BOJACTBA MOHOMEPOB, IIOJMMEpPOB M MAaTE€pUAJIOB HAa HMX OCHOBE, CTPYKTYpBI
OPENNpUITHS, METOJOB U OCOOCHHOCTEM  yNpaBi€HUS IPOU3BOJICTBEHHBIM  IPOLIECCOM.
®opmupoBaHue y O00ydYalOMIEToCs CIIOCOOHOCTH BOCIPOM3BOANUTH TEXHOJIOTUYECKHE ITPOIECCHI
IIPOM3BOJCTBA MOHOMEPOB, IIOJMMEPOB M MAaTEPHAIOB Ha MX OCHOBE, B COOTBETCTBHM C
pErilaMeHTOM.

2. B pesyabraTre NPOXO0KACHHS NPOU3BOJACTBEHHON NPAKTHKH O0y4aIOUIUICA IO
nporpamMme 0aKaJIaBpUaTA J0JIKEH:

Obnaoams creayroMUMA KOMIETEHIIHSIMHU:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKUN MIPOIIECC B COOTBETCTBUHU
C PErJIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKHE CpPEACTBa ISl M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOIECcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO MPUMEHSTh aHATUTUYECKUE W YUCIEHHBIE METO/IbI PEIICHUS MOCTaBICHHBIX
3a/la4y, HCIIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTHH, TMPOBOIUTH OO0pabOTKY
UH(POPMALIUU C UCTIONB30BaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPEIACTB chepbl MpodhecCHOHATBHON
JeSITeIbHOCTH, MCIIONB30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJOTMM M 0a3bl JaHHBIX B CBOEH
npodeCCHOHATBHON 007acTH, MAKeThl NMPHUKIATHBIX MPOTpaMM IS pacueTa TEXHOJOTHYECKUX
napametpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIIOJI30BaTh HOPMATHUBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuuKay MPOAYKTOB W U3ICIUN, DJIEMEHThl 3KOHOMHUYECKOTO aHajiu3a B IMPaKTUYECKOM
nesrenapaoctr (ITK-3);

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKUE peIlIeHUsT Mpu pazpaboTke
TEXHOJOTHYECKHX TMPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTHUECKUX MOCcaeACTBUI ux npumenenus ([1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh IpaBWJIa TEXHUKM OE30MaCHOCTH, MPOU3BOJICTBEHHOMN
CaHHWTapHH, MOKAPHOW 0E30IaCHOCTH W HOPMBI OXPaHBI TPY/a, H3MEPSATh U OLICHUBATH apaMeTPhI
NPOM3BOJICTBEHHOTO MHUKPOKJIMMATa, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH, IIyMa, W
BUOpaIuu, ocBerieHHoctd padbounx mect (ITK-5);

- CIOCOOHOCTBIO HaJlaKUBaTh, HACTPAMBATh U OCYLIECTBIIATH MPOBEPKY O0OpYAOBaHUS U
nporpammusix cpeacts (ITK-6);

- CIIOCOOHOCTBIO MTPOBEPSATH TEXHUUECKOE COCTOSIHUE, OPraHU30BhIBATh MPOPUIAKTHUECKHE
OCMOTpPBI M TEKYILIHH PEMOHT O0OPYAOBaHUs, TOTOBUTH 00OpYyJOBaHHE K PEMOHTY M NPUHUMATH
obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCIUTyaTallii BHOBb BBOAMMOT0 o0opyaoBanus (I1K-8);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, TOA0MpaTh 000pyI0BaHNE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopymoBanus (ITK-9);

- CIOCOOHOCTHIO TPOBOAUTH AaHANU3 ChIPbs, MaTepuaIoB U TOTOBOW MPOIYKIIHUH,
OCYIIECTRIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CHOCOOHOCTBHIO BBISBISATH M YCTPaHATh OTKIOHEHHS OT PEXKHUMOB  pabOThI
TEXHOJIOTHYECKOTO 000pyI0BaHMS U TTApaMEeTPOB TeXHoJoruueckoro mporecca (ITK-11);

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOAUTH (PU3UUECKHUE M XUMHUECKUE KCIIEPUMEHTHI,
POBOIUTH 00pabOTKy WX pE3ylbTaTOB W OLEHUBATH MOTPEUIHOCTH, BBIIBUTATh TUIOTE3bI U
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yCTaHABIMBaTh TPaHMULBI UX TPUMEHEHUS, MPUMEHATh METOAbl MaTeMaTHYeCKOro aHaliu3a Hu
MOJICIIUPOBaHHsI, TECOPETUUECKOTO U IKCIIepUuMeHTanbHoro uccienosanus (I1K-16);

- TOTOBHOCTBIO NPOBOJAUTH CTAHAAPTHBIC U CEPTU(PHUKAIMOHHBIC MCIBITAHUS MaTEpUAIOB,
u3zienuil u TexHojoruueckux nporeccon (IMIK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XMMHUYECKHX JIIEMEHTOB, COCIWHEHHNA M
MaTepualioB Ha UX OCHOBE JJIs pelieHus 3a1a4 npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (U3UYECKUX TEOPUM MAJIs pEIIeHUs
BO3HMKAIOIIMX (U3NYECKUX 3a7ad, CaMOCTOSATENILHOIO NMPHOOpeTeHHUs (PU3MUECKUX 3HAHWUM, i
NOHUMAaHMs MPUHIUIOB PabOThl IPUOOPOB M YCTPOMCTB, B TOM YHUCIIE BBIXOASIIUX 32 IPEIEIbl
KOMITETEHTHOCTH KOHKpeTHOro HamnpasieHus (ITK-19);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHHYECKYI0 HMH()OPMALMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3uams:

- TEXHOJIOTHYECKHE MPOIIECCHl 1 OCHOBHOE TEXHOJIOTHUECKOe 000pyI0OBaHKE, HCIIONIE3YEMOe
B TIPOM3BOJICTBE MOHOMEPOB, TTOJMMEPOB U MAaTEPHAJIOB HA HX OCHOBE;

- OCHOBHBIE NPUHIIUIBI, METO/BI U ()OPMBI KOHTPOJISI TEXHOJIOTMUECKOTO Mpoliecca U KayecTBa
HPOAYKIINY;

- OCHOBHBIE HOPMAaTUBHbIE JOKYMEHTHI IO CTaHAAPTH3ALMU U CEpTUHKALMU IPOTYKIMU
HpeIpHUATHIA 10 POM3BOJICTBY MOHOMEPOB, IMOJIMMEPOB U MAaTEpUAJIOB Ha UX OCHOBE;

- TpaBUJIa TEXHUKU OE€30MAaCHOCTU U TPOU3BOJCTBEHHOW CAHUTAPUU; OPTraHU3ALUOHHYIO
CTPYKTYPY HPEATIPHUSITHUS.

Ymemy:

- HCIOJIb30BaTh TEXHUUYECKHWE CpPEACTBAa JUISI M3MEpPEHHs] OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOT0 MPOLECCA, CBOUCTB ChIPbs ¥ MPOAYKIMU NPEANPHUITUN OIUMEPHOTO NPOdUIIs;

- AHAJIM3MPOBATH TEXHUYECKYIO JOKYMEHTAIUIO, PEAIN30BbIBATh HA MPAKTUKE TPeOOBaHUS
HOPMAaTHUBHOM JOKyMEHTAIUH.

Braoemy:

- METOJaMHU MPOEKTUPOBAHMUA TEXHOJOTHYECKHX JIMHUN, MOA00pa TEXHOJIOTHYECKOTrO
000pyIOBaHUS M YIPABJICHUS TEXHOJIOTMYECKUMH MIPOIIECCaMU MPOU3BOCTBA;

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBIISITH TEXHOJIOTHUYECKHIA MPOIIECC B COOTBETCTBUH C
pErJIaMeHTOM.

3. KpaTkoe coaep:kaHue Npou3BOICTBEHHOMH MPAKTHKH:

[Ipon3BocTBEHHAsA IPAKTUKA COCTOUT U3 JIBYX 3TAIOB:

® 03HAKOMJIEHHUE C TEXHOJOTHSIMH MOJIMMEPHO-MOHOMEPHBIX IPOU3BOJICTB;

® MIPAKTUYECKOE OCBOCHUE TEXHOJOIMUYECKUX IPOLECCOB M METOA0B UX KOHTPOJS Ha
KOHKPETHOM HPEANPHUATHN IO IPOU3BOJCTBY NOJIMMEPOB (MHIUBUAYAILHOE 3aaHUE).

a) O3HaKOMJICHHE C TEXHOJOTHSIMH TIOJIMMEPHBIX MPOU3BOACTB OCYIIECTBISIETCS B BHIE
OKCKYpCUIl Ha TPEANPHUATHS COOTBETCTBYIOIIEro mpoduis. [Ipu mocemeHuH TpEeaNpusSTHS U
O3HAKOMJIEHHUH C €r0 JIeSATeIbHOCThIO, 00YUalOMIMNCs JOKEH YCBOUTh MaTepuall, HE0OXOAUMBIH
JUI IOATOTOBKH OTYETa IO NPAKTUKE.

OTueT 1o NpakTHKE BKIIIOYAET:

- HICTOPHYECKYIO CIIPABKY O MPEIIPUATHH;

- HOMEHKJIaTypy BBIITyCKaeMOM MpOAyKLUY;

- BUJIbI M1 HOPMBI Pacxo/ia ChIPhEBBIX MAaTEPUAIIOB,;

- OTMCaHUE OCHOBHBIX TEXHOJIOTUYECKUX MEPEICIIOB MPOU3BOCTBA;

181



- METOABI ¥ POPMBI KOHTPOJIS TEXHOJIOTHUYECKHUX MPOIECCOB;

- MEPONPHUATHUS 10 YCTPAHEHHUIO OTKJIIOHEHHH (HapyIlIeHUI) pe:KUMHBIX apaMeTpoB pabOThI
000pyI0BaHUS U TEXHOJIOTUYECKUX MPOIIECCOB.

0) IlpakTuyeckoe OCBOEHHE TEXHOJIOTMYECKHX IMPOIECCOB HA KOHKPETHOM MPEIIPUITUN
06y‘-IaIOIHI/II\/JIC$I OCYHCCTBIACT B COOTBECTCTBUM C HWHAWBUAYAJIBHBIM 3aJdaHUCM I10 IIPAKTUKC,
KOTOPOE BKJIIOYAET:

- U3y4Y€HHUE aCCOPTUMEHTA BBIITYCKAaeMO MPOIYKIIUH, UX BUIOB U MapoOK;

- tpeboBanust [OCT P u npyroii HOpMaTUBHON MOKYMEHTAllUM K KA4ECTBY BBITyCKaeMOU
MPOAYKIIHH;

- U3yUYEHUE CHIPhEBBIX MATEPHAIIOB U METOAOB BXOJIHOTO KOHTPOJIS;

- M3y4YeHHE MapaMeTpPOB TEXHOJIOTHYECKOTo Mpolecca, MPeIyCMOTPEHHBIX B perilaMeHTe, U
METO/OB €r0 KOHTPOJIS;

- MoJIpOoOHOE OMHMCaHWE BHJA U THIA OOOPYJOBAaHUS ISl OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIPOLecca;

- TEeXHUKY 0€30TaCHOCTH U JEHCTBUS pab0overo nepcoHasa Mpyu Ype3BbIYaifHbIX CUTYAIUSX.

[Ipy BBINOMHEHUM WHIUBUAYAJIbHOTO 3aJaHUsl CTYACHT JOJDKEH coOpaTh CBEACHUS IIO
CTPYKTYyp€ IPEINPUITHSI, METOJIaM YTIPaBJICHUSI, CUCTEME CObITa TOTOBOW MPOIYKIIHH.

4. O0beM NPOU3BOJACTBEHHON NMPAKTHKN:

O0Bem

Buj yueGHoii padoThl
B 3agerneix | B akagem.

CaAHHALIaX gacax
O6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY IUIaHY 3,0 108
CamocrositesibHas padora (CP): 3,0 108

Bua uTOroBOro KOHTPOJIAA: 3a4eT ¢ OLEHKOM - -
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AHHOTanus padoyeil NPOrpaMmsbl JUCHUNIHHBI
«IIpenaumiomuas npakrukay» (b2.11.2)

1. eap mnpefIMIVIOMHON NPAKTHKH. 3aKPEIUICHHE TEOPETHUUECKUX 3HAHUM U
MPAKTHYECKUX HABBIKOB, IMOJYYCHHBIX B Tpoliecce OOydeHHs MO Tporpamme OakaaaBpHara;
PHOOpPETEHUE TIPAKTHUECKOTO OTBITa PA0OTHI C NCTOYHUKAMH HAyYHO-TEXHUYECCKOW MH(OPMAIIHH,
OTIbITa TTOCTAHOBKHU W BBITIOJIHEHHUSI HAYYHO-MCCIIEIOBATEILCKUX M MPOEKTHBIX 3aJ]1ay; OBJIAJICHUE
METO/OJIOTHEH M METOoJaMu O0pabOTKH Pe3yIbTaTOB MCCIEAOBaHUS; cOOp, MOATOTOBKA M aHAJU3
MaTepHUasoB IO TEMATHUKE BBITYCKHOW KBAaTU(UKAITMOHHOW PaOOTHI.

2. B pe3yabTate NpOXO:KAeHUS MNPeIMIJIOMHONW MNPaKTUKM oOyyawummiics 1o
nporpamMmmMe 6aKaJlaBpuaTa JA0JLKeH:

Obnadoams crenyroMUMA KOMIETEHIIHSIMHE:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKUN MPOIIECC B COOTBETCTBUHU
C PErJIaMEeHTOM M HCIIOJb30BaTh TEXHUYECKHE CpEeACTBa ISl M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOIECcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO MPUMEHSTh aHATUTUYECKUE M YUCIEHHBIE METO/IbI PEIICHUS MTOCTaBICHHBIX
3a/1a4, HCIIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTHH, TPOBOIUTH 0OO0pabOTKY
UH(POPMALIMU C UCTIONB30BaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPEIACTB chepbl MPodhecCHOHATBHON
JeSITeIbHOCTH, MCIIONB30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJOIMM M 0a3bl JaHHBIX B CBOEH
npogecCHOHATBHON 007acTH, MAKeThl NMPUKIATHBIX HPOTpaMM IS pacyeTa TEXHOJOTHYECKUX
napameTtpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuduKany MPOAYKTOB W U3ICIUN, JIEMEHTHl 3KOHOMHUYECKOTO aHajliu3a B IMPaKTUYECKOU
nesrenapaoctr (ITK-3);

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIlIeHUsT Mpu pazpaboTke
TEXHOJOTHYECKHX TMPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTHUECKUX MOCaeACTBUI ux npumenenus (I[1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh IpaBWJIa TEXHUKH OE30MACHOCTH, MPOU3BOJCTBEHHON
CaHWTapHH, MOKAPHOW 0E30IaCHOCTH W HOPMBI OXPaHBI TPY/a, H3MEPSATh U OLICHUBATH apaMeTPhI
IPOM3BOJICTBEHHOTO MHUKPOKJIMMATa, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH, MIyMa, U
BUOpaIuu, ocBerenHoctd padbounx mect (ITK-5);

- CIOCOOHOCTBIO HaJlaKUBaTh, HACTPAUBATh U OCYLIECTBIIATH MPOBEPKY 00OpYAOBaHUS U
nporpammiusix cpeacts (ITK-6);

- CIIOCOOHOCTBIO MTPOBEPSATh TEXHUUECKOE COCTOSIHUE, OPraHU30BhIBATh MPOPUIAKTHUECKHE
OCMOTpPBI M TEKYILIHH PEMOHT O0OPYAOBaHUs, TOTOBUTH 00OpYyJOBaHHE K PEMOHTY M NPUHUMATDH
obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCILTyaTallii BHOBb BBOAMMOT0 00opyaoBanus (I1K-8);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, MOA0MpaTh 000pyI0BaHNE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CIOCOOHOCTBIO TPOBOAUTH AaHANU3 ChIpbs, MaTepuaIoB W TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CHOCOOHOCTBHIO BBISBISATH M YCTPaHATh OTKIOHEHHS OT PEXKUMOB  pabOThI
TEXHOJIOTUYECKOTO 000pyI0BaHMS U TTApaMeTPOB TeXHoJoruueckoro mporecca (ITK-11);

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOJAUTH (PU3UUECKHUE M XUMHUECKUE KCIIEPUMEHTHI,
POBOIUTH 00pabOTKy WX pE3ylbTaTOB W OLEHUBATH MOTPEUIHOCTH, BBIIBUTATh TUIOTE3bI U
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yCTaHABIMBaTh TPaHMULBI UX TPUMEHEHUS, MPUMEHATh METOAbl MaTeMaTHYeCKOro aHaliu3a Hu
MOJICIIUPOBaHHsI, TECOPETUUECKOTO U IKCIIepUuMeHTanbHoro uccienosanus (I1K-16);

- TOTOBHOCTBIO NPOBOJAUTH CTAHAAPTHBIC U CEPTU(PHUKAIMOHHBIC MCIBITAHUS MaTEpUAIOB,
u3zienuil u TexHojoruueckux nporeccon (IMIK-17);

- TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHUE CBONCTB XMMHUYECKHX DIIEMEHTOB, COCIMHEHHNA M
MaTepualioB Ha UX OCHOBE JJIS pelIeHus 3a1a4 npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (U3UYECKUX TEOPUM MAJIs pEIIeHUs
BO3HHMKAIOIIMX (U3NYECKUX 3a7ad, CaMOCTOSATENILHOTO NMPUOOpeTeHHUs (PU3MUECKUX 3HAHWUM, i
IIOHUMAaHMsl MPUHIUIOB PabOThl IPUOOPOB M YCTPOMCTB, B TOM YHUCIIE BBIXOASIIUX 32 IPEAEIbl
KOMITETEHTHOCTH KOHKpeTHOro HamnpasieHus (ITK-19);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHHYECKYI0 HH()OPMALMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3uams:

- OCHOBBI OPT'aHU3AIIUH U METOIOJIOTHIO HAYYHBIX UCCIICTOBAHHA;

- COBpEMEHHbIE HayYHbIE KOHIIETINH B 00JIACTH IMOJIMMEPHBIX MaTEPHAJIOB;

- CTPYKTYpy U METOABl YIPABICHHUS COBPEMEHHBIM IPOU3BOACTBOM IOJIMMEPHBIX
MaTepHaIoB.

Ymemo:

- paboTaTb C Hay4YHBIMM TEKCTaMH, IOJb30BATHCS HAYYHO-CIPABOYHBIM aIllapaToM,
0(pOpMIIATH pe3yIbTaThl HAYYHBIX UCCIICIOBAHUIL;

- HUCTOJNb30BaTh  IMOJyYEHHBIE  TEOPETUYECKHE  3HAHMA S OCYIIECTBIICHUS
TEXHOJIOTHYECKOTO MPOIECCa B COOTBETCTBUH C PETIIAMEHTOM;

- HCIOJIb30BaTh TEXHUUYECKHWE CpPEACTBAa JUISI M3MEpPEHHs] OCHOBHBIX IapaMeTpoB
TEXHOJIOTUYECKOT0 MPOLECCa, CBOUCTB ChIPbsl U MPOIYKIIHUHU;

- IPUMEHSTh AHATUTHYECKHE W 4YHMCICHHbIE METOABI PELICHHs IIOCTaBJIEHHBIX 3ajad,
UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIOTUH, IPOBOJUTH 00pabOTKy MH(pOpMaLUu
C  HCIOJIb30BAaHMEM MPHUKJIAIHBIX  [POrPaMMHBIX  CPEICTB  cdepbl  MpodhecCHOHATbHON
JeSITeIbHOCTH, MCIIOJIB30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJOIMM M 0a3bl JaHHBIX B CBOEH
npodecCHOHAIBHON 007acTH, MaKeThl NMPHUKIATHBIX HPOTrpaMM JJIsl pacyeTa TEXHOJIOTMYECKHX
napaMeTpoB 000pyI0BaHMUSL.

Bnaoemy:

- HaBBIKAMH CAMOCTOSITEIIbHOW HAyYHO-UCCIIEI0BATEIBCKON NEATEIBHOCTH, paboOThl C
HMCTOYHHKAMHU Hay4YHOU MH(popManuu, pedeprupoBaHms HAYUHBIX ITyOJIMKAIUN;

- CHOCOOHOCTBIO MPHUHUMATh KOHKPETHBIE TEXHUUYECKUE pELICHUs IpH pa3paboTKe
TEXHOJIOTUYECKUX IMPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTUYECKUX MOCIEACTBUI UX IPUMEHEHUS,

- HaBBIKAMH IUIAHUPOBAHMS M NPOBEACHUS (PU3NYECKHX U XUMHYECKHX SKCIEPUMEHTOB,
npoBeieHUs] 00pabOTKH UX PE3yJIbTATOB M OLICHKH MOTPEITHOCTH.

3. KpaTkoe coaepskaHue npeIIunaioMHOH NPAKTUKH

Tematuka nmpenaUIIIOMHON TPAKTHKH CTYICHTOB OakajlaBpHaTa ONpPENeisieTCsi TEMaTHKON
UX BBIITYCKHON KBaJU(UKAMOHHONW paObOThl U MOXET MPOBOJUTHCSA B HAyYHO-UCCIIEI0BATEIbCKOM
WIA TPOEKTHOM (¢opmaTe (NpH BBINOJIHEHUM HAy4YHO-MCCIEIOBATENbCKON WM PAaCYETHO-
IPOEKTHOH paboThl COOTBETCTBEHHO).

[IpenaumioMHass NpPaKkTUKAa CTYJCHTOB, BBINOJHSIOMIMX  HAyYHO-HCCIIEOBATEIBCKYIO
paboTy, TpPOXOAUT B  HAyYHBIX J1a0OpaTOpUsAX, TEXHOJIOTMYECKHX  IOJpa3/eICHHUsX,
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WH(GOPMAILIMOHHBIX IICHTPAaX HAyYHO-UCCIIEIOBATENIbCKOM OpraHu3aluu Wi B JabopaTopHsx
Beimyckaromeld kadenpsr PXTY wum. JI. M. MenneneeBa. CTyAeHThl 3HAKOMSTCS C TEKyIlen
paboToil nabopaTOpHH, OCBaWBAaIOT METOABl CHHTE3a IMOJMMEPHBIX MaTepUAOB, MPOBOIST
OTJIebHBIE (PU3UKO-XUMUYECKUE M TEXHOJIOTHUECKHE UCTIBITAHUS, MPUOOPETAIOT HABBIKK MOUCKA
HayYHO-TEXHHYECKOW HH(poOpManmuun u paboThl ¢ 0a3aMH [aHHBIX, YYacTBYIOT B 00paboTKe
pPe3yIbTAaTOB UCCIICIOBAHMS U MIOJTOTOBKH MX K ITyOIMKAIIUHU.

[IpennumioMHas mpakTHKa CTYJEHTOB, BBITIOJIHSAIONIMX PACUYETHO-NPOEKTHYIO BBITYCKHYIO
KBATM(UKAIIMOHHYIO PabOTy, MPOXOIUT B MPOM3BOACTBEHHBIX I[€XaX M TEXHHMYECKUX OTIeax
MPOMBINUIEHHOTO — mpeanpusaTua. CTyIeHTbl 3HAKOMATCS CO  CTPYKTYpOWM MpEeANpUSTHA,
HOPMAaTHUBHO-TEXHOJIOTMYECKON JTOKYMEHTALMEH, periiaMeHTaMu MpPOU3BOJICTBA, U3yUalOT CUCTEMY
MEHE/DKMEHTA U KadecTBa NpoAyKuuu. OCHOBHOE BHUMAaHHUE YJIEISETCs MPAKTUUYECKUM BOIPOCAM
(GYHKIIMOHUPOBAHHUS ~ TEXHOJOTHMYECKHX JIMHUW  MPOW3BOJACTBA  MPOAYKIHH, TpodieMam
JTUATHOCTHKU Opaka TOTOBOW MPOAYKIMHA M MEPONPUATHUSM IO €ro YCTPAaHCHHIO, BOMPOCAM
WHTEHCU(PHUKAIUU PAOOTHI TETUIOTEXHUYECKUX arperaTos.

Bo BpeMs mpoxoxaeHUs MPeITUIIIOMHON MPAKTUKH CTYJIEHTHI COOMPAIOT MaTepUalibl 1O
TEMaTUKE BBIMYCKHON KBAIM(PUKAIMOHHON pPAOOTHI, aHAIM3UPYIOT HMX, HAaMEUYaloT OCHOBHBIC
HaIpaBJICHUS U 33/1a4u PaOOThI, BEIPAOATHIBAIOT METOIOJIOTHIO PEIICHHS ITHX 3a/1a4.

4. O0beM npeIMIIOMHON MPAKTHKH:

O6bem
Bunpt yuebuoii pabornt B 3aueTHBIX B akanewm.
eIMHUIIAX Jacax
OO6masi Tpy10eMKOCTh MPAKTHKH M0 Y4eOHOMY NJIaHy 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 aTTecTalMU: OOBEKTUBHAS OLEHKA YPOBHS
c(OPMHUPOBAHHOCTH  OOIEKYIBTYPHBIX,  OOMIENPOPECCHOHATBHBIX H  MPO(ecCHOHATBHBIX
KOMIIETEHIIMI BBITYCKHUKA YHHUBEPCHUTETA, €r0 TOTOBHOCTH K BBINOJIHEHHIO MPO(ecCHOHATBHBIX
3a1ad.

2. BBITyCKHHK, OCBOMBIINN TporpamMmy OakajlaBpuara, JODKEH 00J1aJaTh CIIECTyIONUMU
00IIEeKYJILTYPHBIMH KOMIIETEHIMSIMM:

- CITOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (UIOCO(DCKUX 3HAHUU a1 (HOPMHUPOBAHHS
MEpoBo33peHueckoi mosurmu (OK-1);

- CIOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIE 3TAIBl U 3aKOHOMEPHOCTH UCTOPUIECKOTO
pa3BuTHs 001IeCcTBa A1 GOPMHPOBaHUS rpakaanckoit mosuiwn (OK-2);

- CHOCOOHOCTBIO MCTIOJIB30BAaTh OCHOBBI KOHOMUYECKHX 3HAHUN B Pa3INYHbIX chepax
xusHenestensaoctu (OK-3);

- CHOCOOHOCTBIO HCIIONIb30BaTh OCHOBBI NPABOBBIX 3HAHUH B pa3IM4HBIX cdepax
nesirenbaocTH (OK-4);

- CHOCOOHOCThIO K KOMMYHHUKAIIMM B YCTHOM M NMUCBMEHHOM (pOopMax Ha PyCCKOM U
MHOCTPAaHHOM SI3bIKAX JUIS PELICHUs 3a/1a4 MEXIMUYHOCTHOTO M MEXKYJIBTYPHOTO B3aUMOJICHCTBUS
(OK-5);

- CHOCOOHOCThIO PabOTaTh B KOJIJIEKTHBE, TOJEPAHTHO BOCIPHUHHUMATh COLUAJIbHBIC,
ITHUYECKHE, KOHPECCHOHANBHBIE U KyIbTypHBbIe pasnuuus (OK-6);

- CHOCOOHOCTRIO K CaMOOpraHu3aliy U camooopasoanuio (OK-7);

- CIOCOOHOCTBIO UCTIONB30BAaTh METOABI M MHCTPYMEHTHI (PH3UYECKON KYJIbTYpPBI IS
obecrieucH s TOTHOIEHHOMN COIMaIbHOM 1 podeccroHansHoi aestenbaoctu (OK-8);

- CHOCOOHOCTBIO MCIIONB30BaTh MPUEMbl OKAa3aHHUs TIEPBOW TTOMOIIM, METOABI 3aIUTHI
B YCJIOBHSX 4Upe3BbryaiiHbix cutyanuii (OK-9).

BeimyckHuk, ocCBOMBLIMM mporpamMMmy OakanaBpuara, JOJDKEH 00J1a7aTh CIEAYHOIIUMHI
o01enpogeccHOHAIbLHBIMH KOMIETeHIMAMU:

- CIOCOOHOCTHIO " 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
OKpy»karomiero mupa u sinenuit mpupoasl (OI1K-2);

- TOTOBHOCTBIO MCHOJIB30BATh 3HAHMS O CTPOCHHUHU BEILECTBA, MPUPOAEC XMMUYECKON
CBSI3W B PA3JIMYHBIX KJAcCcaX XUMHUYECKUX COCTUHEHUH /ISl TIOHMMAHHUS CBOWCTB MaTE€pPHaliOB U
MeXaHM3Ma XUMUYIECKUX MPOIIECCOB, MPOTEKAIOINX B OKpyxaromiem mupe (OI1K-3);

- BIAJICHUEM TIOHUMaHHs CYIIHOCTM M 3HadeHUs HHQOpManuu B Ppa3BUTUHU
COBPEMEHHOI0 MH(POPMALMOHHOTO OOIIECTBA, OCO3HAHMS OMACHOCTH M YTPO3bI, BO3HUKAIOIIUX B
3TOM TIpolecce, CHOCOOHOCTBIO COONIONATh OCHOBHBIE TpeOOBaHUS  HH(DOPMAITMOHHOU
0€30MacHOCTH, B TOM YHCIIC 3aIUThI TOcyAapcTBeHHOM TaiHbl (OITK-4);

- BJIAJICHUEM OCHOBHBIMH METOJAaMH, CIOCOOAMH M CPEACTBAMH TOJYyYCHUS,
XpaHEeHHs, TepepaboTKu HH(GOpPMAIMH, HAaBBIKAMH pabOTBI C KOMITBIOTEPOM KaK CpEICTBOM
ynpasnenus uapopmanueii (OITK-5);
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- BJIaJICHHEM OCHOBHBIMH METOJAMH 3alUTHl IPOM3BOJCTBEHHOTO II€pCOHANIA U
HACEJICHHS OT BO3MOYKHBIX MTOCJICICTBHUI aBapuii, katacTpod, cruxuiiueix oegcteuii (OITK-6).

- BreimyckHuK, OCBOMBIIMH  mporpaMMmy  OakanaBpuara, JOJDKEH  00JajaTh
Npo(ecCHOHAILHBIMM ~ KOMIIETEHUMSIMH, COOTBETCTBYIOIIMMH BHJAM NPO(ECCHOHAIBHON
NesITeTbHOCTH, Ha KOTOPBIE OPUEHTHPOBAaHA IIporpaMMa OakajgaBpuaTa:

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYILIECTBIISTH TEXHOJOTHMUECKUI Tmpolecc B
COOTBETCTBUH C PETIAMEHTOM W HCIIOJIB30BaTh TEXHUUECKUE CPEICTBA JJISi U3MEPEHUS] OCHOBHBIX
HapamMeTpoB TEXHOJIOTUYECKOTO MpoIecca, CBOMCTB chipbs 1 npoaykuuu (I1K-1);

- TOTOBHOCTBIO TPHMEHATh AHAJUTUYECKHME W YUCJICHHBIE METOABl PpeIICHUs
MIOCTAaBJICHHBIX 3aJla4, UCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTMH, MPOBOAMTH
00paboTKy WHPOpPMAMK C HCIOIB30BAaHUEM MPHUKIAIHBIX TPOTPAMMHBIX CpPEACTB  C]epsl
poeCCHOHATLHON AESATENbHOCTH, UCIOIB30BAaTh CETEBBIE KOMITBIOTEPHBIE TEXHOJIOTUU W 0a3bl
JAHHBIX B CBOEHW MpodeccHoHaIbHOM 007acTH, MakeThl MPHUKIAJHBIX HPOrpaMM JJs pacueTa
TEXHOJIOTHYECKUX MmapaMeTpoB obopynosanus (I[1K-2);

- TOTOBHOCTBIO ~ HCIOJB30BaThb  HOPMATHBHBIE  JOKYMEHTHI 10  KadecTBY,
CTaHJAPTU3aLMHU U CepTU(UKALUU IPOLYKTOB U U3JENUMN, JIEMEHThl SKOHOMUYECKOTO aHalu3a B
npaktudeckoit aestensHoctH (ITK-3);

- CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHWYECKHE PEIICHUS TpU pa3padboTKe
TEXHOJIOTHUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUYECKHUE CPEICTBA W TEXHOJOTMH C YYETOM
9KOJIOTHYECKUX MmocieacTBUi ux npumenenus (I1K-4);

- CIOCOOHOCTBIO MCIIOJIb30BaTh MPABUIIa TEXHUKU OE30MAaCHOCTH, MPOU3BOICTBEHHON
CaHWTapHH, MOKAPHOU 0E30IaCHOCTH W HOPMBI OXPaHBI TPY/a, H3MEPSATh U OLICHUBATH apaMeTPhI
IPOM3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3albUIGHHOCTH M 3ara3oBaHHOCTH, LIyMa, U
BUOpaluu, ocBerenHoctd padbounx mect (ITK-5);

- CIOCOOHOCTBIO HAJIA)KUBATh, HACTPAUBATh U OCYIIECTBIIATH IPOBEPKY 000PYIOBaHUS
u porpamMmubix cpencts (I1K-6);

- CHOCOOHOCTHIO MPOBEPATh  TEXHUYECKOE COCTOSIHUE, OpraHu30BBIBATH
NpOPHUIAKTUIECKAE OCMOTPBI W TEKYIIMHA PEMOHT O0OpYAOBaHHs, TOTOBUTH O0OpYyIOBaHHE K
PEMOHTY W PUHUMATH 000pynoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCILTyaTallud BHOBb BBOAMMOro obopynosanus (I1K-
8);

- CHOCOOHOCTBIO ~ aHANU3UPOBATh  TEXHUYECKYIO  JOKyMEHTAlUlo, I0AOUpaTh
000pyioBaHKE, TOTOBUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanust (I1K-9);

- CHOCOOHOCTBIO NPOBOJUTH AHAIN3 ChIPbS, MATEPUAJIOB U TOTOBOM MNPOIYKILHH,
OCYIIECTBIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CHOCOOHOCTBIO BBIABIATh W YCTPAHATh OTKJIOHEHUS OT PpEXHUMOB pabOThI
TEXHOJIOTHYECKOTO 000pyI0BaHMs U ITapaMeTPOB TexHojoruueckoro mporecca (ITK-11);

J CIOCOOHOCTBIO  IUTAHMPOBAaTH W TMPOBOIUTH  (U3NYECKHE H  XUMHUYECKHE
9KCHEPUMEHTHI, NPOBOAUTh OOPaOOTKY MX PE3YyJbTATOB M OLEHHMBATH MOTPELIHOCTH, BBIIBUIATh
TUIOTE3bl M YCTAHABJIMBAaTh I'PAHMUIBI MX HPUMEHEHMs, MPHUMEHSATb METOJbl MAaTEMaTHYECKOIO
aHaNN3a U MOJCIMPOBAHUS, TEOPETUUECKOTO U IKCIIepUMEHTanbHOro uccienosanus (I1K-16);

o TOTOBHOCTBIO TIPOBOAMTH CTAaHAAPTHBIE H  CEPTH(PHUKANMOHHBIE HCIIBITAHUS
MaTepHaioB, U3CIUi 1 TeXHOoJormueckux nporeccos (ITK-17);

o TOTOBHOCTBIO HCITOJIb30BATh 3HAHUE CBOWCTB XMMHUYECKUX 3JIEMEHTOB, COCTUHEHUI
Y MaTepHaJIoB Ha MX OCHOBE UIs pelleHHs 33134 mpodeccruonanbHoit nesrensHocTr (ITK-18);
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J TOTOBHOCTBIO HMCTIONB30BaTh 3HAHUS OCHOBHBIX (DM3WYECKUX TCOPUU ISl pEIICHUs
BO3HUKAIOIIKX (DU3MUECKUX 3a/lay, CaMOCTOSITENIbHOTO MPHOOpeTeHus: (PpU3NYecKuX 3HAHUM, A
MOHUMAaHUS MPUHIUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM UYMCJIE BBIXOIANIMX 3a IMpeesbl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

. TOTOBHOCTBIO HW3y4aTh HAYYHO-TEXHHUYECKYIO HH(POPMAIMIO, OTCUCCTBEHHBIA U
3apyOeKHBIN OMBIT 110 TeMaTuke uccienoanus (ITK-20).

3aBepmiaronM 3TanoM oOydeHus o HampasiaeHuto moarotoBku 18.03.01 Xwummueckas
TexHonorus, npodunio «TexHomorus u nepepadoTKa MOIUMEPOBY» SIBISIETCS 3allUTa BBITYCKHOM
KBaNM(UKAIIMOHHOM paboThl OakantaBpa.

B pesynbTate mnpOXO0XKIEHUS TOCYAApCTBEHHOM WTOTOBOM aTTeCTalUd (BBIMOJHEHUS
BBIITYCKHON KBATM(PUKALMOHHOM pabOThI) CTYACHT JOJIKEH:

3namo:

- IOPSIIOK OpraHU3aIUH, IJITAHUPOBAHUS U MPOBEIECHUS HAyYHO-UCCIIEI0BATENbCKUX padoT ¢
HCIIOJIb30BaHUEM TOCIIEIHUX HAYYHO-TEXHUUECKUX JOCTHKEHHUI B TaHHOU 00JacTu;

- pU3UKO-XUMUYECKUE OCHOBBI CHHTE3a IOJTUMEPOB U MPUMEHSThH 3TH 3HAHUS HA IPAKTHKE;

- OCHOBHBIC TpeOOBaHUS K MPEACTABICHUIO PE3yJIbTATOB MPOBEACHHOIO HCCIECIOBAHUS B
BUJIE HAYYHOT'O OTYETa, CTAThHU WU JAOKIA/A.

Ymemo:

- CaMOCTOSITENIbHO BBISBJIATH TEPCIICKTHBHBIC HAMPABICHUS HAYYHBIX HCCIICIOBAHUM,
000CHOBBIBAaTh aKTyallbHOCTh, TEOPETUYECKYID M MPAKTUYECKYI) 3HAYUMOCTH MPOOIEMBI,
MPOBOJIUTH IKCTIEPUMEHTAIbHBIC UCCICAOBAHUS, aHATM3UPOBATh M HHTEPIPETUPOBATH MOJTyUCHHBIC
pe3ynbTaThl;

- OCYIIECTBIISATh MOUCK, 0Opa0OTKy M aHalM3 HAyYHO-TEXHHUECKOW MHGOpMAIUU 0 TEME
BBITNOJIHSEMON pabOThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX MPHUOOpax, OPraHU30BHIBATH MPOBEACHHUE SKCIEPUMEHTOB U
UCTIBITAHUH, POBOJUTH UX 00PaOOTKY U aHATU3UPOBAThH PE3yJIbTaThI.

Braoems:

- METOJOJIOTMEM M METOJHMKOM TMPOBEICHUS HAYYHBIX WCCIICIOBAHUM; HaBbIKAMU
CaMOCTOSITENIbHON HaAyYHOM U MCCIIE0BaTENbCKON paboThI;

- HaBBIKAMU palbOThl B KOJUICKTHBE, IUIAHUPOBATh W OPraHU30BHIBATH KOJUICKTUBHBIC
Hay4YHbIE HCCJEIOBAaHUS; OBJIAJIEBaTh COBPEMEHHBIMM METOJAMH HCCJIEOBAaHUS M aHalu3a
MOCTAaBJICHHBIX TTPOOJIEM;

- CIOCOOHOCTBIO pelIaTh IOCTABICHHBIC 3a/layl, WCIONb3ysS YMEHHs WM HaBBIKU B
OpraHHU3aIi HAyYHO-UCCIEA0BATEIbCKUX U TEXHOIOTHUECKUX PadoT.

3. Kpatkoe coaep:kaHue rocyiapcTBeHHOH UTOTOBOM aTTeCTANNH:

lNocynapcTBeHHast uTOroBasi arrectalus OOydarolMXcsi B (opMe 3alIUThl BBITYCKHOM
kBanrukanuonHoi padotel (BKP) mpoBoauTes rocy1apcTBEHHON AK3aMEHAIIMOHHON KOMHUCCHEH
(I'DK).

3amuTa BBITYCKHOW KBaNMM(PHUKAIIMOHHON pabOThl SABIsSETCS 00S3aTETBHONU MPOLELYpOid
UTOTOBOW TOCYAapCTBEHHOW aTTECTAIIMU CTYJICHTOB BBICHINX Y4€OHBIX 3aBEJCHUH, 3aBEPIIAIOLINX
o0OyuyeHHe 10 HallpaBJICHUIO MOArOTOBKM OakanaBpuaTa. OHa MPOBOAUTCS MyOIMYHO HA OTKPBHITOM
3aceganun DK cormacHo yTBEp)KACHHOMY JeKaHaTOM TpaduKy, Ha KOTOPOM MOTYT
IPUCYTCTBOBATH BCE JKEIIAIOMIHE.

Marepwuaisl, IpeIcTaBIIeMbIe K 3alUTe:

- BBIIMYCKHAs KBAIM(PUKAIIMOHHAS paboTa (MOsSICHUTEIbHAS 3aMICKa);

188



- 3ajanue Ha BeIoytHeHue BKP;

- 013bIB pykoBoauTens BKP;

- peuensust Ha BKP;

- mpe3eHTanus (pa3gaTouHbIi MaTepualn), MOANUCaHHAs PYKOBOAUTEIIEM;

- TOKJIaJ.

B 3amaun ['DK BXOAsAT BBIABICHHE TMOJATOTOBIEHHOCTH CTYJIEHTAa K MPOQPECCHOHAIBHOU
JESTENIbHOCTH U MIPUHSTHE PEILICHUSI O BOZMOXHOCTHU MPUCBOCHUS eMy KBalupuKanuu «0akamaBpy.

Pemenne o mpucyXIE€HUM BBIMYCKHHKY KBalu(puKauuu «OakajaBp» MpUHUMAeTcs Ha
3aceqannu ['OK mpocTbiM OOJBIIMHCTBOM MpPU OTKPHITOM T'OJIOCOBAHWU YJIEHOB KOMHCCHM Ha
OCHOBAHUU PE3YJIbTATOB UTOTOBBIX UCHBITAHUN. Pe3ynbTaThl ONpeaeatoTCs OUEHKAMH «OTIUYHOY,
«XOPOLLIOY, «YJIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIILHOY.

OOyuaromuiics HMMeeT MpPaBO IMOJaTh B aNCUIAIIMOHHYI KOMHCCHUIO aleJUISIHI0 O
HapyUIEHUH, [10 €r0 MHEHUIO, YCTAHOBJIECHHOW MPOLETYPhI 3aLUThI

4. O0beM rocy1apCcTBeHHOI UTOTOBOIM aTTeCTAlMU

l'ocynapcTBeHHass uTOroBas arTecTalus MPOXOAMT B 8 ceMecTpe Ha 0as3e 3HaHMI,
MOJMyYEHHBIX CTyJEHTAaMU Tpu wu3ydeHuH aucuuruinH Hampaienus 18.03.01 Xwumwnueckas
TexHosorus npoduins «TexHonorus u nepepadoTKa MOJIUMEPOBY.

KonTtpons 3HaHMi 00y4aronmxcs, NOTyYeHHBIX IPU OCBOGHUH OCHOBHOM 00pazoBaTeIbHOM
POTPaMMBI, OCYIIECTBISICTCS B (hOpMe 3amuThl BBITYCKHOW KBAIM()UKAMOHHOW paboOTHl U
NPUCBOCHUS KBaMH(pHUKanum «OaKanaspy.

0O0BeM

Buabl yueoHOM padoThI
ARl p B 3aueTHBIX B akanewm.

eIMHHIIAX Jacax
Oo0mast TpPyA0EMKOCTb NPAKTHKH M0 Y4eOHOMY IIAHY 6,0 216
CamocrositesbHas padora (CP) 6,0 216
Brimonnenue, nanucanue u opopmienne BKP 6,0 216

Buna kouTpousn: 3amura BKP - -
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dakyabTaTuBbl (PT/)
AHHOTanuUs padoyeil NPOrpaMmMbl JUCHUNIHHBI
«paknanckas 3amuTa B Ype3BblYaiiHbIX cutyauusax» (PT/IA.1)
1. Heap AMCUMIUIMHBI - TOATOTOBUTH CTYACHTAa K OCMBICJICHHBIM MPaKTUYECKUM
JNEUCTBUSAM TIO OOECIICYCHHIO CBOEH OC30MACHOCTH M 3alUTHl B YCIOBUSX BO3HHKHOBCHHS
Ype3BBIYATHON CUTYallUU MIPUPOTHOTO, TEXHOTCHHOTO M BOGHHOTO XapakTepa.

2. B pe3yabTaTe u3ydyeHus AUCUUIUIMHBI 00yYaomuiics Mo nporpamMme dakajgaBpuarTa
JOJIZKeH:

Obradams CleqyONIUMA KOMIETSHITHSIMHU:

- CIOCOOHOCTBIO HCMONB30BaTh MPHUEMbl OKa3aHHs MEPBOW TMOMOIIM, METOMABI 3allUTHI B
yCIOBUSX Ype3Bbluaiinbix cutyarmii (OK-9).

3namo:

- XapaKTepUCTHKU TPUPOTHBIX OEICTBHI, TEXHOTEHHBIX aBapuil U KaTacTpod Ha
paaualMOHHO, XUMUYECKH M OMOJIOTHYECKH OMAacHBIX OOBEKTax, Mmopaxaronire (HakTopbl APYTUX
ONaCcHOCTEH;

- OCHOBBI BO3JCHCTBHsI OMAcCHBIX (PAKTOPOB UPE3BBIYAWHBIX CHUTyallMii Ha 4YeloBeKa U
MPUPOJIHYIO CPey, AOMYyCTUMBIE MPEeIbHbIC KPUTEPUH HETATUBHOTO BO3ICHCTBHS;

- Mepbl 0€30MacHOTO TOBENEHUs MpH TNpeObIBAHMM B palioHax (30HaX) IMOXKapoB,
PaZlnOaKTHBHOTO, XHMUYECKOTO ¥ OMOJIOTHYECKOTO 3arpsi3HEHUS;

- cnocoObl M CpeICcTBa 3alIWTHl YeJOBEKa OT BO3JCHCTBHS MNOpaKalomux (akTopoB
Ype3BbIYANHBIX CUTYAIMi IPUPOIHOTO, TEXHOTEHHOTO U BOEHHOTO XapaKTepa.

Ymemy:

- HCIMONB30BaTh CPEACTBA 3alUTHl OPraHOB JbIXaHUS M KOXHU, MEIUIUHCKUE s
CaMO3allUThI U OKa3aHUs TOMOIIH IPYTHM JOJISM;

- IPUMEHSTH MIEPBUYHBIC CPEACTBA MOKAPOTYIICHUS [Tl JTOKAU3allii U TYLICHHs ToXKapa,
BO3HHKIIIETO B ayAUTOPUH (1abopaTopun);

- OKa3bIBaTh ceO€ W JAPYTrUM IMOCTPAAABIIUM MEIUIIMHCKYIO MOMOIIL C HCIOJIb30BaHUEM
TaOCIBHBIX U TIOJPYIHBIX METUITUHCKUX CPEJICTB.

Bnaoemy:

- mpuéMaMu IPOBEICHUSI YaCTUYHON CaHUTAPHOU 00paOOTKU MPHU BHIXOJIE U3 paiioHa (30HBI)
Paauo0aKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHNUs (3apaKeHus);

- croco0aMu ¥ TEXHOJOTUSIMU 3aIUTHI B UPE3BBIYAMHBIX CUTYAIIUAX.

3. Kpatkoe coaep:xanue TuCHHNIHHBI:

OnacHoctu  mpupomHOTO  Xapakrepa. CTuxuiiHbie O€ACTBHS, SIBICHHUS TMPUPOIBI
pa3pyIIUTEIBHON CHUJIBI - 3€MIICTPSCEHUsS, HABOJHEHUS, CEJCBbIC TOTOKH, OIOJ3HU, CHEXKHBIC
3aHOCBI, U3BEPKEHHE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHsl, OypH, IOKapbl.

OnacHOCTH TEXHOTCHHOTO XapakTepa. ABapuHM M KaTacTpo(dbl Ha pagUMallMOHHO OMAcHOM
00BEKTe, XUMHUYECKH OIACHOM OO0BEKTe, OMOJIOTHYECKH OIMACHOM OOBEKTE, Ha TPAHCIIOPTE
(>KeNIe3HOIOPOKHOM, aBTOMOOWJILHOM, PEYHOM, aBHAIIMOHHOM); HAa THIPOCOOPYXKEHUSAX; Ha
KOMMYHAJIbHBIX CUCTEMaX >KM3HEOO0ECIIeUeHHI.

OmnacHocTy BOGHHOTO XapakTepa. [IpuMeHeHne opyKusi MacCOBOTO MOpakeHUs (SAepHOTo,
XUMHUYECKOT0, OHMOJIOTHYECKOr0), OOBIYHBIX CPEACTB C 3aKUTATEIbHBIM HAIOJIHEHUEM, HOBBIX
BUJIOB OpPYXHs. 30HBI 3apaX€HUS OT CPEACTB MOPAKEHUS M MX BO3JCHCTBHE HAa HACEICHHE U
OKPY’KaIOUIyI0 IPUPOIAHYIO Cpeay.
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[ToxxapHast 6€30MacCHOCTh — COCTOSIHHE 3aIIUIICHHOCTH HacENeHUs, UMYIIIeCTBa, OOIIECTBA U
rocyaapcTBa ot moxapoB. [loxkapHas omacHOCTh (MPUYMHBI BOBHUKHOBEHUS IMOKAPOB B 3/IAHUSX,
necHble mokapel). Jlokammzauma u TymeHue noxkapos. lIpocreliime TEXHUYECKUE CPEACTBA
noxkaporyienus (oraerymmrenu OIT -8, OY-2) u npaBuia Mob30BaHUS UMHU.

Kommiekc meponpusaTuil rpakJaHCKON 3aIATHI HACEJICHMS.

Onosemenne u wuHOOpPMHpPOBaHWE HaceleHHs 00 omacHOCTH. [IpuHSATHE HaceleHHEeM
curHayioB onoBemieHus («BauMmanne BceM!», «Bo3aymHas TpeBoray, «PaguannonHas omacHOCTbY,
«Xumuyeckass TpeBora», «OTOOW OMacHOCTW») W TOPSAMOK JCUCTBUS IO HHUM. ODBaKyallus
HacelIeHWs U3 30HBI omacHOCTH. CrocoObl 3BakyallMM OKCTpEHHas 3Bakyalus CTYyACHTOB U3
ayIUTOPUU IIPU BO3HUKHOBEHHUH MOXKapa.

CpenctBa mHAMBUAYaNbHON 3amuThl opraHoB asixanus (['11-7, I'TI-7B, T'TI-9, P-2, V-2K,
PITIA-1, PIII-67M, PY-60M, «®enuxcy, I'I3K, AT, AI-3, 113Y-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeIUIIMHCKUE CPEJICTBA 3AIIUTHI.

CpencTBa KOJUICKTUBHOM 3aIllUTHI HaceleHUs. HazHadueHue, 3alUTHBIC CBOMCTBA yOCKUIII.
[IportuBopanuanuonnsie ykpbiTus (IIPY, moazemHble nemexogHble MEpexoibl, 3ariyOJIeHHbIE
CTaHIIMM METPOIIOIIUTEHA), MPOCTEHUIIINE YKPBITHS (TpaHILler, OKOIIbI, TepeKphIThie menn). [IpaBuna
3aHATHS yOeKuIIa.

OkazaHue TmepBOM MEOUIMHCKOW TIOMOIIM MpPU OXKOrax, pPaHEHUSX, 3apaKCHUSX.
[TpoBeneHne YacCTUYHOM CaHUTApHOU 00PaOOTKM KOKHBIX MOKPOBOB YeNIOBEKA MPHU BBIXOJIE U3 30H
PaAMOAKTUBHOTO, XUMUYECKOTO U OMOJIOTHIECKOTO 3apaKeHHs (3arpsi3HEHUS ), U3 30H TI0KAPOB.

JIukBUaLMs MOCJIEACTBUM YpE3BBIYAMHOW CUTyauud. PaguanvoHHas M XUMHYECKast
pa3Beqka ouara TOpaKeHUs (3apakeHus). ABapuiiHO-crmiacaTelbHble paboThl. CrnernuaibHas
00paboTKa TEXHHWKH, MECTHOCTH, OOBCKTOB ([I€3aKTHBAIMs, Jerasamus, JAe3uHQEKIs,
JI€3UHCEKIIHS.

OKCTpeHHas »dBaKyanusi U3 ayauTtopud (JabopaTopuu) B YCIOBHUSAX — IOXKapa,
paZualMOHHOTO, XUMHUYECKOT0, OMOJOTHYECKOTrO 3arps3HEHUs TEPPUTOPHH C HCIOJIB30BAHHEM
npocrteimmx cpeacts 3amuthl («Dennkey, ['JI3K, nporusorasza I'TI-7 ¢ JAI1T-3).

4. O0beM yueOHO# JUCUMIIUHBI:

O0bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanewm.
eIMHUIIAX gacax
OO01asi TPY10eMKOCTh THCHMIIJIMHBI 10 Y4eOHOMY IJIAHY 1,0 36
AyIUTOPHBIE 3aHSITHS 0,06 2
Jlexmuu (JIek) 0,06 2
Jlaboparopusie padoTs (JIad) - -
[Tpaxtuueckue 3ausatus (113) - -
CamocrositeabHas padora (CP): 0,83 30
Bua koHTpoOJIA: 3auer 0,11 4
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«JlemoBble KoOMMyHUKanun» (OT/.2)
1. Heab TUCHUITUHBI - GOPMHUPOBAHHE [ETOCTHOTO U CUCTEMHOTO MOHUMAaHUs (QYyHKIUH,
ponu ¥ MPUHIUNOB 3(H()EKTHBHON KOMMYHHKAIMH Y OyAYIIMX CHEIHATUCTOB B UX MPAKTUYECKOU
NeSTETLHOCTH.

2. B pe3ysbTaTe u3ydyeHus AUCUUILUIMHBI 00ydalomuiics Mo nporpamMme dakajiaBpuara
JOJIZKeH:

Obnadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIIOCOOHOCTHIO K KOMMYHHUKAllMd B YCTHOW M MHCbMEHHON (QopMmMax Ha pPyCCKOM U

HWHOCTPAHHOM s3bIKaxX AJId PCHICHUSA 3ada9 MCKIIMYHOCTHOI'O U MCXKKYJIBTYPHOTI'O BBaHMOﬂeﬁCTBHH
(OK-5);

- CIIOCOOHOCTBIO PA0OTaTh B KOJUICKTHBE, TOJICPAHTHO BOCIPUHUMATH COIHAIBHEIC,
STHHYECKHUE, KOH(PECCHOHAIBHBIC U KyIbTYpHbIC pasanyus (OK-6).

Sname.

- TEOPETUICCKUE OCHOBBI KOMMYHHKAITHOHHOTO MPOIIeCcca B OpraHU3aIuy;
- OCHOBBI PEUCBOW U HEBEPOATBHOU KyJIBTYPhI JICIOBOTO OOIICHHUS;

- OCHOBBI IICHUXOJIOTHY MEXINYHOCTHBIX OTHOIIIEHUH B KOJIJIEKTHUBE;

- HPaBCTBEHHBIE OCHOBBI OOIIIEHNUS B IPO(PECCUOHATIBHOM Cpefie, ITUKY U 3TUKETHbIE (POPMBI
JIeI0BOM KOMMYHMKALIUH.

Ymems:

- KaTerOpI/IaHBHHﬁ arnrapar, OCHOBHBIC 3aKOHbI T'YMAHUTAPHBIX COLHUAJIBHBIX HAYK B
HpO(I)eCCHOHaHLHOﬁ JACATCIIBHOCTH,

- BBIOMpATh MPAaBWIbHYIO CTPAaTEruio MOBEIEHUS C JEJIOBBIMU IAapTHEpPAMHM B Ipoliecce
IIEPErOBOPOB;

- ACTIOJIb30BaTh ATUYCCKHE MTPABUJIA U ITUKETHBIC TIPUEMbI KOMMYHHKATUBHOM KYJIBTYPBI.
Braoems:
- HaBbIKAMH ITyOJIMYHON peyu, apryMEHTAIMH, BEJICHUS TUCKYCCHU;

- HaBbIKaMH OpraHu3alviyi W IMPOBCACHHA OCJIOBBIX 6€CGI[ U TICPEroBopoB B 06HI€HI/II/I C
HCJIBIO ITOCTPOCHUA B3AaMMOBBITOAHBIX ITAPTHEPCKUX 0THOIH€HHI71;

- METOJ]laMM KOMIIETEHTHOH paloThl ¢ JTOKYMEHTaMHM, TeaepOoHOM, (akcoM, OprTEeXHHUKOH,
KOMIIBIOTEPOM, BECTH JIETIOBYIO IIEPETIUCKY .

3. Kparkoe conepxxanue JMCUMILINHBI:
BBenenmue.
Henu, 3agaun u ctpykTypa Kypca. OCHOBHBIE TIOHSITHS, ONIPEACICHHS, TEPMUHOIOTHSI.

MO}IyJIb 1. IlcuxoornyecKkue 0COOEHHOCTH MEKIMYHOCTHBIX KOMMyHI/IKaIII/Iﬁ
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XapakTepucTuka u cojepxkanue odmenus. CTpykTypa oOmeHus. THUlbl MEKITUYHOCTHBIX
KOMMYyHUKalmid. [leprentuBHas CTOpOHA OOIICHHS: KaK JIFOJW BOCHPUHUMAKOT JAPYT Jpyra.
[punnuner  GopmupoBanus nepBoro BreudaTieHus. OCOOCHHOCTHM TIOHMMaHHUS B TIpoIlecce
KOMMYHHKaIu. lIcuxonorusi MOBEACHUS YENOBEKa B Ipolecce KOMMYHUKauuu. [IpuHITUIIBI
3¢ (HEeKTHUBHOTO OOIICHHMS.

Xapakrepuctuka (GOpM M CpPEeICTB KOMMYHMKALMH B KOMIAHUSAX: BepOanbHas U
HeBepOanbHast (OPMBI;, TPaTUIMOHHBIE CpEICTBAa BEepOATHHOM KOMMYHMKAlUU (BHYTpEHHHE
JIOKYMEHTBI, CIPAaBOYHUKH, WH(POPMALMOHHbIE BECTHHUKH, JIEKTPOHHAs MO4YTa, 0a3bl JaHHBIX U
ap.). KoMMyHuKalnoHHbIE CTUIIM M POJIM YYACTHUKOB KOMMYHHUKAIIMOHHOIO IIPOLECCa.

Mopayas 2. IIy0an4yHOe BBICTYIUICHHE M IIPe3eHTANMSA Nepe Ay IuTOpHei

Crnenuduka ¥ TUIBl BBICTYIUIGHUH nepen ayautopueil. OcoOeHHOCTH HEKOTOPBIX BHUJIOB
BBICTYIUIEHMH miepen ayautopueil. IloaroroBka k BeicTymuieHuto. Kak 3aBoeBaTh M yCWINTH
BHUMaHUE ciyuiareneid. Putopuka m aprymeHTanus B MyOJHMYHOM BBICTYIUIGHHH. CTHIIb pedn.
HesepbanbHbie cpeicTBa KOMMYHMKAIMK B TyOJIUYHON peyu.

OCHOBHBIE 3TaIbl MNOATOTOBKHU MPC3CHTALIUH. Pa3pa60TKa ClIaigoB JJIs MMPE3CHTalNH.
HpOBeI[eHI/Ie NpE3CHTALlNN.

Moayasb 3. MeToauKa M TAKTHKA NPOBEACHHS /1eJ10BOi Oecelbl U COBEIIAHUSA

JlenoBoil pa3roBop Kak oco0asi pa3HOBMJIHOCTb YCTHOM pPEUM, LEJIEBbIE YCTAHOBKHU PEYH.
[To3unuu cioymaromero u ropopsimero. OcCHOBHble TpeOOBaHMSA K JIEJIOBOMY pPasroBOpY.
Putopuueckuii uHCTpyMeHTapuil nenoBoi peun. TexHuka u 3TukeT peun. OCOOEHHOCTH yCTHOU
JIEJIOBOM pedM: Ipe3eHTaLs, MOHOJIOT, JUAJIOT, UHTEPBBIO.

DTarbl MPOBEJICHUS JAI0OBOI Oecebl. Poslb MOATOTOBUTENBHBIX MEPOTIPUSITHI B YCIICIITHOM
npoBeeHUN  jaenoBoid  Oecexpl. Hauwamo Oecenpl, uWHGOPMHUPOBAHHE MPUCYTCTBYIOUIHNX,
000CHOBaHNE BBIIBUTAEMBIX TIOJIOKEHUH, 3aBepIlIeHUE OeceIbl.

[TogroroBuTenbHBIE MEPONPUATHA K IMEPEroBOpHOMY mpoueccy. llopsanok mnposeneHus
IIEPErOBOPHOro mpouecca. TeXHUKa M TaKTUKA BEIECHUS JEIOBBIX IeperoBopoB. dopmyimpoBka
LHeJed M IpelNernoB Iepe]] HayajloM IEeperoBOpHOro mpouecca. BeneHwe neperoBopos B
HEOJIaronpusTHEIX CUTyallUX — KOHTPOJb 3a sMouusMHu. CTUIM BEJCHUS JEJIOBBIX IEPETOBOPOB.
[Tonoxenue cobeceqHuka 3a CTOJOM. Pa3nuuHble THINBI MMOBEIEHUsS MAapTHEPOB HAa MEPEroBopax.
Korna u xak 3aBepuiaTh IeperoBOpsI.

[TonroToBka K MPOBENECHUIO [EJIOBOrO coBemanus. I[Iponecc mnpoBeneHUs E€I0BOrO
coBenanusi. BeiOop cTmist mpoBeneHust coBemanus. OpraHuzanus ¥ BeleHUE NUCKyccuil. Poib
PYKOBOJMTEIS U PSAAOBOTO YYACTHUKA JEJIOBOTO COBEIIAHUS. 3aBEPILICHHE IEJIOBOTO COBEIIAHMS.

OCHOBHBIE JJOTUYECKHE 3aKOHBI U UX IPUMEHEHUE B JI€JI0BOM peun. Teopus apryMeHTal|H.
YMo3akitoueHue M HCKYCCTBO paccyxiaeHus. Jlorndyeckue mnpaBuiaa aprymeHTanuu. CrocoObl
OIPOBEPKEHUS JOBOJIOB ONIIIOHEHTA.

Co3naHue «OJIarONpUsATHOIO ICHXOJOTHYECKOro KiuMmaTa». M3ydeHue BHYTPEHHEro
COCTOSIHUS coOeceTHUKa MO rojocy. YMEHHE CIylIaTh co0eceTHUKa KaK MCUXO0JIOTHYECKUNA TPHEM.
TexHMKa MMOCTAaHOBKM BONPOCOB M OTBETOB Ha HuX. lloBereHue ¢ cobeceTHHMKAMM Pa3IUYHBIX
NICUXOJIOTHUECKUX TUMOB. HeliTpanu3zanus 3amevanuii codeceHuKa.
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Tunbl pykonoxaruii. XKecTbl Kak IMOKa3aTed BHYTPEHHETO COCTOSHUS COOECEIHUKOB.
TpakToBKa B3IJISI0B M MUMHUKHU Jiniia. HeBepOalibHbIe CpeicTBa TMOBBIMICHHS JEIIOBOTO CTaTyCa.
Cursasl 0OMaHa, CUTHAJIBI COOCTBEHHOCTH, 30HAJIBHOCTD.

Moayas 4. JleqoBas mepenucka M pa3ropop mno rteiaegoHy Kak (opmbl [1e10BBIX
KOMMYHHUKALMH

W3 ucropum craHOBIEHHs JeNOoBOM mepenucku. Kiaccuukainust IenoBOM MEpenucKy.
Crpykrypa u odopmienue nenoBoro mucbMa. CTwib U A3BIK J1€J0BOM mepenucku. Jlemoas
HEePENUCcKa Mo 3JIEKTPOHHOM 1MouTe. DTUKETHBIE HOPMBI JIEJI0BOM MEPENUCKH.

Cnenuduka teneoHHOro 00IMEHNs W MOATOTOBKA K TenedoHHBIM meperoBopaM. [IpaBumna
BEJICHUS JICNIOBOTO TesIe()OHHOTO pas3roBopa, Korma 3BOoHAT Bawm. [lpaBwiia BeneHHs €IOBOTO
Tesie(hOHHOTO Pa3roBopa, Koraa 3BOHUTE Brl. BEIOOp TeXHUKH NPOBEACHUS JEI0BOTO TeICPOHHOTO
pasroBopa. IlpuHIUIEI panroHANHM3aMH Tele(OHHOTO OOIMICHHS. ABTOOTBETYUK W MOOWIIBHBIN
TenedoH.

Mopayas 5. KoMMyHUKanuu B KOHQJIMKTHBIX CUTYyalMAX

Bunst xordmaukroB. ITpuunnabl koH(IUKTOB. DyHKIMM KOHGIUKTOB. BO3HHMKHOBEHHE U
pa3BuTHe KOH(PIUKTOB. AHanmmu3 KOH(PIUKTOB. CriocoOsl paspemenus KOHGIUKTOB. OcoOEHHOCTH
NOBEJICHUS B KOH(JIMKTHBIX CHUTyalHsx. [ICMXOTEXHOIIOTMM BO3ACWUCTBUS Ha OIIOHEHTA B
KOHQIUKTHBIX — cuTyanusx. OcoOeHHOCTH ympaBieHUs KOH(PIMKTaMH B  OpraHU3alUsX.
JluarHocTuka MCKakeHUs MH(OpManuu MapTHEPOM B Ipolecce OU3HEC-KOMMYHUKAIU.
[Toka3arenn HEMCKPEHHOCTH YeJIOBEKa, HAOII0JaeMble B IPOILecce OOIEHHs.

Moayab 6. ITHKA U ITHKET JeJOBbIX KOMMYHUKALMH

CTaHOBIIEHHE STUKH JIETTOBBIX KOMMYHHKAIUMW. [IpoTHBOpedne Mexay STUKON U OM3HECOM B
JIENOBBIX KOMMYHHKAIUAX. DTUYECKUE MPUHIUIIBI JEIOBBIX KOMMYHHUKAIIMA. JDTHKA OU3Heca.

DTUYECKUE OCHOBHI TPOGECCHOHATBHONU NesATeNbHOCTH. (OCHOBBI JIETOBOIO OJTHKETA!
MPEJCTABICHUE, 3HAKOMCTBO, OAEXKAAa JEJIOBOIO MY>KYMHBI M JEJOBOM JKCHILHWHBI, MpaBUiia
IIOBEJICHUS 3a CTOJIOM, KJIFOUEBBIE ITpaBUiIa ATHUKeTa. [Icuxomorus nsera.

IIporokonbHble Meponpuatusa. Coaep:kaHue W Ha3HAYEHUE BU3UTHBIX KapTOUYEK, MOJApKH,
CYBEHHUBI, TOCTHL. [IpoToKonpHas ciayx0a U MOpsAI0K BEJICHUS TPOTOKOJIBHBIX MEPOIIPUATHI.

HanmoHaneHble CTHWIM BEACHUS IEPETOBOPOB: AMEPUKAHCKUM, AHIVIMMCKUM, SIIOHCKHM,
HEMEUKUH, (QpaHIy3cKkuid, apabckuii, KuTalckuii wu 1p. HamwoHameHBIE 0COOCHHOCTH
HeBepOanbHOrO 0OmEeHus. Poccwiickuii CTUIb BEACHHS JCJIOBBIX TeperoBopoB. OCHOBHBIC
pOoOJIEMbl MEKKYJIBTYPHOTO OOIICHHUS.
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4. O0beM yueOHOH TUCHHUIIMHBI:

O6Bem
Buabl yueOHoii padoThI B 3auerHbIx B akanem.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IIaHy 4,0 144
AYyIUTOPHBbIE 3aHATHUS: 0,28 10
Jlexmum (JIek) - -
JlaGopatopusie padotsl (JI1ab) - -
[Tpaktugeckue 3ansatus (I13) 0,28 10
CamocrosiTebHas padora (CP): 3,5 126
Bua KOHTpO.JISA: 3a4eT ¢ OLeHKOI 0,22 8
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5. TPEBOBAHMUS K YCJIOBUSAM PEAJIM3AIIU TPOT'PAMMbI BAKAJIABPUATA

5.1 TpeGoBanus Kk KagpoBOMY 00eceYeHUI0

KanpoBoe obecrieuenne mporpamMMmbl OakaigaBpuaTa cooTBeTCTByeT TpeOoaHusiM PI'OC
BO:

— peanM3anMI0 TpOorpaMMbl  OakamaBpwata OOECHEeYMBAIOT HAYYHO-TIEJArOTHIeCcKre
pabOTHHUKH YHHUBEPCUTETA, a TAKXKE JIMIIA, IPUBJICKaeMbIe K pean3aluy MporpaMMbl OakaiaBpuaTta
Ha yCJIOBHUSIX TPaXKIaHCKO-TIPABOBOTO JIOTOBOPA;

— KBaqM(UKaNMA PYKOBOJAIIMX M HAYYHO-TIEJArOTHYECKUX PabOTHUKOB YHUBEPCUTETA
COOTBETCTBYET  KBaJM(PHKAIMOHHBIM  XapaKTEPHCTUKaM, YCTAaHOBIEHHBIM B  EnuHOM
KBaIN(UKAIIMOHHOM CIIPABOYHHUKE JOJDKHOCTEH PYKOBOJMTENICH, CIEIUaINCTOB M CIy)KaIluX,
pasnene «KpanudukarmoHHbIE XapaKTEPUCTHKH JODKHOCTEH PYKOBOAWTENCH M CHEIHATHCTOB
BBICIIETO MPO(ECCHOHANBHOTO U JIOTIOJIHUTENBHOTO  NPo(ecCHOHAaIbHOTO  00pa3oBaHUMY,
YTBEPKAEHHOM NPHKa30M MUHHCTEPCTBA 37JpaBOOXPAaHEHHUS M COLMAIBHOTO pa3BuTHs Poccuiickoit
®enepanun ot 11 stBaps 2011 r. Ne 11 (3apeructpupoBan MuHUCTEPCTBOM IoCTHLIMU Poccuiickoi
®enepauuu 23 mapra 2011 r., perucrpanuonnsiii Ne 20237) u npodeccnoHaIbHBIM CTaHIapTaM;

— o7 IUTAaTHBIX  HAyYHO-TIEJArOTMYeCKUX  paOOTHUKOB (B MPHUBEACHHBIX K
IIEJIOYHMCIICHHBIM 3HA4eHUSIM CTaBoK) Ooisee 50 mponeHTOB OT OOINEro KONMWYecTBa HAYYHO-
Ne1aroryeckux pabOTHUKOB YHUBEPCHUTETA (aKaJeMUYECKH OakalaBpuar);

— 10N HAy4YHO-TIEAArOTMYeCKMX pPAOOTHHKOB (B MPUBEACHHBIX K IEIOYHCICHHBIM
3HAYEHHSIM CTaBOK), UIMEIOIINX YUYCHYIO CTENEHb U (WIIM) YYCHOE 3BaHKE, B OOIIEM YHCie HaydHO-
He1arornyeckux pabOTHUKOB, PEAM3YIOLINX MporpaMMy OakanaBpuara, 6osiee 60 mpoueHToB;

— 10N HAy4YHO-TIEAArOTMYeCKMX pPAOOTHHKOB (B MPUBEACHHBIX K IEIOYHCICHHBIM
3HAQUEHMSIM CTaBOK), HMMEIOUIMX OOpa30BaHUE, COOTBETCTBYIOIIEE NPO(PHIIO NPEToaaBacMoil
JTUCUUIUIMHBL (MOAYJIsl), B OOLIEM YHCIIEe HAyYHO-TIEJAarOTMYECKUX PaOOTHHUKOB, pEaH3YIOMINX
nporpamMmy OakanaBpuara, cCOCTaBIAThH Oojiee 80 MpOIEHTOB;

— CpEIHEroJIOBOE  YHUCIO  MyONIMKAamWil  HAy4YHO-NIEJarorHyeckux  paOOTHHKOB
YHHUBEPCUTETa 3a TEPHOJ pEaTH3allMH IMpOorpaMMbl OakanmaBpuara B pacdyere Ha 100 HayuHo-
Ne1arorMYeckuX pabOTHUKOB (B MPUBEACHHBIX K IEIOYUCICHHBIM 3HAYCHUSM CTaBOK) JOJIKHO
COCTaBJISITh HE MEHee 2 B )KypHalax, HHICKCUpYeMbIX B Oa3ax manHbix Web of Science mwim Scopus,
wi He MeHee 20 B )KypHasax, WHAECKCUPYeMbIX B PoccuiickoM WHAEKCE HAYYHOTO [IUTUPOBAHHMS;

— nons paOOTHHUKOB (B NMPHBEICHHBIX K LEJIOYUCICHHBIM 3HAYCHMSM CTAaBOK) M3 4YHMCIa
pykoBoauTeNel U pabOTHUKOB OpPTaHU3AIMM, 1EATETbHOCTh KOTOPHIX CBA3aHA C HAIIPABICHHOCTHIO
(mpodunem) peanuszyeMoil mporpaMMmbl OakanaBpuata (MMEIOIIUMX CTax padoThl B JAHHOH
npohecCHOHANTLHOW 00JIacTH HE MEHee 3 JieT) B oOmeM duciae paOOTHUKOB, PEATU3YIOIIHX
nporpammy OakanaBpuara, He 6oee 10 mporeHToB.

— o0mee PpyKOBOJICTBO HAy4YHBIM COJEpKaHMEM IIpOorpaMMbl  OakaiaBpHaTa
OIIpEZICTICHHON HANpPaBIEHHOCTH (IMPOQUIIS) OCYIIECTBISETCS IITATHBIM HAy4HO-TIEJarorHyecKuM
pPaOOTHHKOM OpraHM3alliM, WUMEIOUIMM YYEHYIO CTEIEeHb, OCYLIECTBIISIOIINM CAaMOCTOSTEIBHBIC
Hay4HO-UCCIIEJOBATEIbCKHE TPOEKTHl M YYaCTBYIOIIUM B OCYIIECTBICHHUH TaKHX IPOEKTOB IO
HanpaBJIeHUIO (MPO(UII0) MOATOTOBKH, HWMEIOIMIMM €XErOoJHbIC ITyONUKAIMH IO pe3yJbTaTaM
yKa3aHHOH Hay4YHO-MCCIIEeIOBATEIbCKONW JESATEIbHOCTH B BEAYLIMX OTEYECTBEHHBIX M (WJIH)
3apyOeKHBIX PELEH3UPYEMBIX HAyYHBIX JKypHAJIaX M M3JaHUAX, a TaKXKe OCYIIECTBISIONINM
©XKETOJHYI0 anpoOaluio pe3yIbTaTOB yKa3aHHON HAy4YHO-MCCIIENOBATEIbCKOW NEATEIFHOCTH Ha
HAllMOHATBHBIX ¥ MEXyHApOIHBIX KOH(PEPEHINAX.
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5.2 MaTepuajbHO-TEXHHYECKOe ofecrevyeHne

MarepuanbHo-TeXHUYECKass  0a3a  YHHMBEPCUTETa  COOTBETCTBYET  JIEHCTBYIOIIMM
NPOTUBOMOXAPHBIM ~TIpaBWJaM M HOpMaM U oOecredyuBaeT MPOBEACHHE BCEX BHJIOB
TUCHUIUIMHAPHON W MEXIUCUUIUIMHAPHOW  TMOATOTOBKM,  IPAKTUYECKOW U HaydHO-
UCCIIEIOBATENLCKON pabOoThl 00YYaIOINXCS, PETYyCMOTPEHHBIX YUeOHBIM TLIAHOM.

[lepeuenp MaTepHaTbHO-TEXHHMUYECKOTO OOecledYeHHs] BKIIOYAET: JICKIIMOHHBIE Y4eOHbIe
aymutopun  (00OpyIOBaHHBIE BHUACONPOCKIIMOHHBIM  00OpyIOBaHMEM  JUIsl  MIPE3CHTAIlH,
CPEIICTBAaMHU 3BYKOBOCIPOM3BEIEHUS, DKPAHOM, U MMEIOUIMMH BBIXOJ B VHTEpHET), nmomeleHus
JUIS TIPOBEICHUSI CEMUHAPCKUX U MPAKTHYECKUX 3aHATUH (000pymoBaHHBIE y4ueOHOW MeOenblo),
OubMMoTeKy (MMEIOIIYI0 paboune KOMIBIOTEPHBIE MecTa JUisi OakalaBpOB, OCHAIICHHBIC
KOMITHIOTEPAMH C JIOCTYTIOM K 0a3aM JaHHBIX M BEIXOJIOM B MIHTEpHET), Tab0paTOpum, OCHAIIICHHBIC
COBPEMEHHBIM  O0OpYy/OBaHMEM I  BBIIOJHEHUS  HAYYHO-HUCCJIEIOBATENIbCKOW  paboThl,
KOMIIBIOTEpHBIE Kiacchl. [Ipu MCHOIb30BaHUM 3JEKTPOHHBIX U3JaHUI YHUBEPCUTET 00ECIeUNBAET
KOKIOro OOy4arolerocss BO BpeMs CaMOCTOSITEIBHON TMOATOTOBKM paboYnM MECTOM B
KOMIBIOTEPHOM KJIacC€ C BBIXOJIOM B MHTEpHET B COOTBETCTBUU C TPYAOEMKOCTHIO M3y4aeMbIX
JUCLUIUINH.

MarepuansHo-TexHuueckoe obecneuenue OOIl  OakamaBpuara 10  HampaBJICHUIO
nonroroBkn 18.03.01 - Xwumudueckas texHomorusi, npodwib — TexHomoruss u mepepadboTka
MOJIUMEPOB, BKIIIOYAET:

CrpykTypHble moapaszzaeneHusi ¢akynbrera HeTEra3oXMMHUHM U MOJUMEPHBIX MaTepUalioB
OCYIIIECTBIISAIOINIECE TOATOTOBKY OakanaBpoB o HampasiaeHuto 18.03.01—- Xumudeckas TEXHOJIOTHS,
npoduns «TexHonorus u mepepaboTKa MOIMMEPOB» PACIONATalOT MaTepPUATbHO-TEXHUYECKON
0a3o0ii, o0ecrieunBaoIIel MPOBEJACHUE BCEX BUAOB TEOPETHUECKON U MPAKTUYECKOM MOATOTOBKH,
NPEeyCMOTPEHHBIX PAa0OYMM Y4YeOHBIM IIJIaHOM. MarepualbHO-TeXHUYecKass 0a3a BKIIOYAET
MOMEIICHUS, ayAUTOPUH U CIIELUAIN3UPOBAHHBIE JIAOOPATOPHUH.

CocraB 000pyAoBaHHMSl BKJIIOYAET: YCTAaHOBKH JJIS CHHTE€3a W U3y4YeHUs (PHU3uKo-
MEXaHUYECKUX CBOMCTB MOJUMEPOB, MPUOOPHI ISl U3YUEHUS PEOJIOTMYECKUX CBOMCTB MOJUMEPOB,
YCTAaHOBKM Ul TOJyuyeHHUsi oOpas3loB, BEChl, MeIllajKka BepxXHempuBoAHas, mnpudop «M3rudm»
TBEPAOMED, CIEKTPOPOTOMETP, HACOCHl BAKYyMHBIE, POTOPHBIN HMCHApUTEIh, BAKYYMHBIH MOIYJb
JUIsE  yCT. Hacoca, IeHTpudyra, MarHUTHbIE MEIIaJK{d, POTALMOHHBIA  UCHApUTENb,
aKBaJIUCTUILISITOP, BEChl TEXHUYECKHUE, BEChl aHATTUTHUECKHE, rpedeHka u3mepurenbHas Koncranra
I'V 2, nedexrockon 5>IeKTPOUCKPOBOH, AM(QepeHInanbHbI CKaHUPYIOUMH KaJlopuMeTp B
KOMILJIEKTE, KOJIOOHArpeBaTeld, BaKyyMHbIE HACOCHI, MOTEHLIMOCTAT-TabBAHOCTAT, MPUOOpP IS
OTIpeNIeJICHUs aATE€3UN METO/IOM PeIIeTYaThIX Ha/pe30B, pedpakromeTp ¢ noBepkoit UPD-454, pH-
METP-UOHOMETpP MOPTATUBHBIN, POTAIMOHHBIM BUCKO3UMETp bBpykpuibaa ¢ JOMONHUTEIBHBIM
mmuHaenaeM, cuekrpomerp YO/BUJI/BUK Lambda ans ydh/Bua crieKTpoOCKONHH, TPUAUCTHILIISTOP
B KOMIUIEKTE C MCHApUTEIbHBIM COCYAOM, IIKa(bl CYIIMWIbHBIE, BBHITSKHBIE MIKa(bl, TBEPIOMED,
npuOop Ui ONpeieNIeHUs] XapaKTePUCTUK MMOKPBITUI, aAT€3UMETD.

CoctaB 000pyAOBaHHS BKJIIOYAE€T YCTAHOBKH MJi CHHTE3a, MEpPepadOTKH M HU3y4EeHHUS
(bU3UKO-MEXaHUYECKUX CBOWCTB MOJMMEPOB, MPUOOPHI ISl M3yUEHHUS PEOJOTHYECKHX CBOMCTB
MOJMMEPOB, YCTAaHOBKH ISl TIOJTY4YEHUsI 00pa3lioB U3 MOJMMEPHBIX MaTEPUAIOB: BAKyyMHBIN IIKad,
CYLIMJIBHBIA IIKad, BBITSHKHBIE MIKa(dbl, TUCTHIUIATOP, BECHI, JIabopaTopHas IHCIIEPrUpYIOIas
ycranoBka JI/IYV-3M, ycranoBka mis cymku YUC, «Kon€p» — nns ucnelTaHuM Ha ynapHYHO
BSA3KOCTb, MAIIMHA JUIS UCIIBITAHUN Ha pacTsDKEHUE, Teub U1 U3MEPEHHs TEIJIOCTOMKOCTH, Tpece
TUAPABINYECKUMA, TPUOODP AJIs OMpPENEeIeHUs ChITy4yecTH, TpUOOphl AJs ONpeleiIeHHs ToKa3aTels
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Tekydyectu paciiaBa — UUPT, anmapat nis BeIpe3ku oOpas3ioB, BaKyyM-(OpPMOBOYHAs MalllnHa,
JUThEBas MaIIMHA, TEPMOIUIACT-aBTOMAT, BHCKO3UMETp «PeotecT» A  peoJoruvyecKux
uccnenoBannii, «I[lomumep K-1» — mpubop 11 OIEHKH PEOJIOTHYECKUX M TEXHOJIOTMYECKHX
CBOMICTB PCAKTOIIACTOB, PAa3pPLIBHLIC MalInuHbI - JJISL HUCHBITAaHUM IIEHOYHBIX n
BBICOKOHAITOJTHCHHBIX KOMITIO3MIITMOHHBIX MAaTCpUaioB, YHHUBCPCaJIbHAas HCIBITATCIIbHAs MalluHa,
CTAaHOK MJIA IOATOTOBKU O6p33HOB MOJIMMECPHBIX MaTCpPHUAJIOB K UCCIICAOBAHUAM.

[TorHOKOMIUTEKTHAS JTaOOpATOPHS, OCHAIIICHHAsI MPUOOPAMH IO UCTIBITAHUIO cBOMCTB JIKM
n JIKII B cOOTBETCTBUU CO CIAEAYIONIUM CTaHIAPTaAMU:

Bsizkocts otHOCHTenbHAs 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

ITnotaocTs mo 'OCT 31992.1-2012 / 1SO 2811-1

Tounmmua mokporo ciost o JIKM I'OCT P 51694-2000 / 1ISO 2808

Tonmmnua nokpeitust o F'OCT 31993-2013 / 1SO 2808-97

KuzHecrnocoOHOCTh MHOTOKOMIIOHEHTHBIX JTAKOKPACOYHBIX MATEPHAIIOB TOCTE CMEIICHHUS
KoMIioHeHTOB 1o ISO 9514

Anresus ienku o FOCT 31149-2014 / 1SO2409

Anresnonnas npounocts o I'OCT 27890-88 / ISO 4624

Teepaocts mokpeitust 1o [OCT P 54586-2011/ 1SO 15184 u T'OCT P 52166-2003 / 1SO
1522

[lIepoxoBatocts mo 'OCT 2789-73 / ISO P468

Dnactuynocts 1o I'OCT 31974-2012 / 1SO 1519, 1SO 6860

[Mpounocts no Dpukceny nmo OCT 29309-92/ 1ISO 1520

Comnporusnenue yaapy mo 'OCT P 53007-2008 / ISO 6272

et mo 'OCT 29319-92 (RAL, NCS) I1SO 3668

baeck mo 'OCT 31975-2013 / 1SO 2813

[Taponponunaemocts o I'OCT 25898-2012

HcneiTanus Ha Bo3aeiicTBre comstHoro tymana mo 'OCT P 52763-2007/ 1SO 7384.

B cBorwo ouepenp PXTY wum. J.M. MeHnneneeBa MMeeT B CBOEM COCTaBE LIEHTP
KOJUIeKTHBHOTO ToJb30BanHus (LIKII), koTOphIi BKIIOYAET 1abopaTopuu aTOMHOAOCOPOIMOHHON
CIIEKTPOCKOIINY, MOJIEKYJIIPHOM ONTUYECKON CIEKTPOCKOIIMH, SJIEPHOM MATHUTHOM PE30HAHCHOU
CIEKTPOCKOMUH, PEHTIeHO(Aa30BOTO aHAIN32, TIEKTPOHHOW MUKPOCKOIUH, H3yUEHHUS TOBEPXHOCTH
MaTepHasIoB.

Bce mabopaTopuu OocHameHBI COBPEMEHHBIMU MPHOOPAMH, COCTaB KOTOPBIX IMOCTOSHHOM
OOHOBIISIETCS U JIOTIOJTHSICTCSL.

5.2.2 Y4eOHO-HArJISHbIE MOCOOUS

KommuiekTsl cnaiiioB K JIGKIMOHHBIM Kypcam, IUIaKaThl/Claiiibl TUMOBEIX moctepoB HUP,
HaOOPBI IPOAYKIMH IPOMBIIIJIEHHBIX MPEANPUATUH, aTbOOMBI TEXHOJIOTUYECKUX CXEM.
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5.2.3 KomnbroTepbl, HHGOPMAIIMOHHO-TEJIEKOMMYHHKAIIHOHHbIE CETH, allapaTHO-
NporpaMMHbIe U ayIMOBU3YyaJIbHbIE CPeCcTBA

[TepcoHanbpHBIE KOMIMBIOTEPHI, YKOMIUIEKTOBaHHBIC mpourpeBaTtesivu CD u DVD,
NPUHTEPAaMH ¥ IPOTPAMMHBIMU CPEACTBAMHM; MIPOEKTOPBI; SKPaHbl; ayJJUTOPHH CO CTAIlIOHAPHBIMU
KOMIUIEKCaMH OTOOpakeHUs: MHpopManuu ¢ Jr0doro snekTpoHHoro Hocurens; \WEB-kamepsr;
mudpoBas Kamepa K ONTHYECKOMY MHKPOCKOITy; HU(POBOH QoToanmapar; KOIMUPOBAJIbHEIC
amrmaparsl; JJOKaJbHas CeTh ¢ BBIX0J0M B MIHTEpHET.

5.2.4 TleyaTHbI€e U YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HHPOPMAIHOHHbIE PeCYPChl

NudpopMannoHHO-METOIMYECKHE MaTepHalbl: ydeOHbIE TOCOOMS IO JUCHUIIIMHAM
BapUaTUBHOM YacTW MpPOrpamMMbl; METOAMYECKHE PEKOMEHIAIMM K MPAKTUYECKUM 3aHATHUSAM;
KaTaJIOTH MPOAYKUUHN NPOMBIIUICHHBIX NPEANPUATHH; pa3faTouyHbli MaTepual K JIEKIIMOHHBIM
KypcaM; 3JIEKTpOHHBbIE Y4eOHbIe M3JaHUS 10 AMCUUIUIMHAM BapUaTUBHOW YacTH, HAy4HO-
HOITyJISIPHBIE AIEKTPOHHBIC U31aHUSI.

5.3 YueOHO-MeTOANYECKOE 0O0ecieueHne

Jlnst peanm3aniiii OCHOBHOM 00pa30BaTeNbHOM MpPOTPaMMbI MOJATOTOBKH IO TPOTpaMMe
OakanaBpuata no HampasiaeHuto 18.03.01 - Xumuueckas TexHONOTHs, MPOodUiIb - TeXHOIOTHS H
nepepaboTka TOJUMEPOB HCIONB3YIOTCS (OHABI Y4eOHOU, Yy4eOHO-METOAMYECKON, Hay4YHOMH,
NEepUOIUYECKON HayuyHO-TeXHUYECKOM murepatypsl HWH(popMalMoHHO-OMOINOTEYHOro LEHTpa
(UBLD) PXTY um. 1. . MenneneeBa u kadenp, yyaCTBYIOUIMX B pealu3aliy IpOrpaMmBbl.

Nudpopmanmonno-oubnuoreunsiii nenrp PXTY wum. . Y. MenneneeBa obecrednBaet
UHQOPMALIMOHHYIO  TOJACPKKY  pealu3alii  NpPOrpaMMBbl,  COIEHCTBYeT  MOJTOTOBKE
BBICOKOKBTM()UITUPOBAHHBIX CIICUAIMCTOB, COBEPIICHCTBOBAHUIO yUYEOHOTO IMpOIEcca, HAYYHO-
HCCIIEIOBATENBLCKONW paboThI, CIIOCOOCTBYET Pa3BUTHIO MPO(PECCHOHATBHON KYyJIbTYpHl OyAyIIEro
CHELHAINCTA.

Crpyktypa u coctaB OubOamoredHoro (oHma cCOOTBETCTBYeT TpeOoBaHusM [IpumepHOrO
nonokeHuss o  (opmupoBaHuM  (HOHAOB OMONMOTEKH BBHICIIETO Y4YEOHOTO  3aBEACHUA,
YTBEpKJIEHHOTO MpukazoM MunoOpHayku Poccun ot 27.04.2000 r. Ne 1246. UBL] yHuBepcutera
oOecrieynBaeT 00y4arOMIMUXCsi OCHOBHOW yueOHOM, yueOHO-METOMUECKON U HAYUHOU JTUTEPaTypOid,
HEOOXOIUMOW Ui pealn3alliil M KaueCTBEHHOTO OCBOEHHs OakajaBpaMu 00pa30BaTEIbHOIO
mporecca IO BCEM AMCHUIUIMHAM OCHOBHOM 00pa3oBaTeNbHOM MPOTpaMMbl  TOJATOTOBKU
OakanmaBpoB o HampasieHuto 18.03.01 — Xumudeckass TeXHOJOTHSA, TPOPiIb - TeXHOJIOTHS U
nepepadboTKa MOJIMMEPOB.

O6mmit 06Bem MHOTOOTpacHeBoro pouaa MBI cocraBnser 1 675 949 k3.

@®oHx yueOHOM M y4yeOHO-METOAMYECKOW JIMTEpaTypbl YKOMIUIEKTOBAH I€YaTHBIMHU
U3JaHUAMU U3 pacyera He MeHee 50 HK3eMIUIIPOB Ka)XI0ro U3 M3/IaHUM OCHOBHOH JMTEpaTypHl,
MEPEYUCICHHON B pPabouux MporpaMMax IUCHUIUIMH (MOAyJeil), MpakTUK, U He MeHee 25
HK3EMIUIAPOB JOMOTHUTENbHOM uTeparypbl Ha 100 oOyuaromuxcs.

@oHA  JONMOTHUTEIBHONH JUTEpaTypbl BKIIOYACT IOMHUMO Y4eOHOM  JIMTepaTypbl
ouIMaAIbHBIC,  CIPABOYHO-OMOIMOTpadUIECKUe, CICIMATU3UPOBAHHBIC  OTCYCCTBCHHBIE U
3apyOeKHbIe IEPUOTUIECKIE i NH(POPMAIIMOHHBIC U3TaHHS.

NudopMannoHHO-OMOIHOTEUHBIN  IIEHTP O00ECIeUrnBaeT CaMOCTOATEIbHYIO  paboTy
0akalaBpOB B YMTAJbHBIX 3ajlaX, MPEIOCTaBIAS LIMPOKHM BBIOOP JMTEPATyphl MO AKTyaJbHBIM
HalpaBJIEHUsIM, a Takxke o0ecrneyuBaeT JOCTylnl K MNpo(ecCHOHAIbHBIM 0a3aM JIaHHBIX,
UH(POPMALIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CUCTEMaM.
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Kaxnpiii oOyuaromumiics oGecriedeH CBOOOTHBIM JTOCTYIIOM M3 JIO0OW TOYKH, B KOTOPOM

uMeeTcsl JOCTyI K ceTH VMIHTepHeT, K 3/eKTpoHHO-O0nbnmoreunoit cucreme (ObC) YHuBepcurera,

KOTOpaﬂCOHerGTFpaBHHquﬁiH3HaHHﬁIK)OCHOBHBHAHByqaeMBdeHCHHHHHHaMIlC@OpMHpOBaHa

10 COTJIACOBAHUIO C MPaBo0OIaIaTeNIMU YUeOHOH 1 yueOHO-METOIMUECKOM JTUTepaTyphl.

OoJtee

Hns

II0JIHOT'O n

OIEPAaTUBHOTO

CIpaBOYHO-OMONMHMOTpaduIecKkoro o

uHpopMannoHHOTO obcyxuBanus B Bl peanmn3zoBana TeXHOIOTHS DIIEKTPOHHOH TOCTABKH.

JIEKTPOHHO-UH(OPMAIMOHHBIE PeCyPChI, HCIO0Jb3yeMble B 00y4eHHH

Ne  [DOnexTponHbII IIpuHauIe)KHOCTD, CCBUIKA HA CalT| XapaKTEepUCTUKA
pecypc OBC, KonM4ecTBO KIH04eH 3JIEKTPOHHOI'0 pecypca

1. |9BC «Jlanp» [IpunaanexxHoctb -  cTopoHHss.|Pecypc BkirouaeT B cebst Kak

000  «M3parenbcTtBO  «JIaHbY.[3JEKTPOHHBIE  BEPCUM  KHUT

Ccpuika  Ha  caiit  OBC  -|u3pmarensctBa «JlaHb» M Apyrux

http://e.lanbook.com  KonmuecTBo|Beaymux H3IaTENbCTB y4eOHOM

KIIO4ed - JOCTYN Juld  BCEX|JIUTepaTypbl, TaK M JIEKTPOHHbIE

nosp3oBateneit PXTY ¢ mroboro|Bepcuu mepuogMYecKuX H3AaHUN

KOMIIbIOTEpA. 10 €CTECTBEHHBIM M TEXHUUYECKUM
HayKaM.

2. OnextponHas 06a3a|llpuHamiexxHOCTh ctoponnsisi.| B[l  «  Reaxys»  comepxut
TAHHBIX UznarensctBo « Elsevier». Ccpiika|urdopmariuio o:

XUMHUYECKHUX Ha cauT-WWw. reaxvs.com|- 55 MJIH. OpraHNYeCKHX,
COCIUHEHUN u|KonnuecTBo KItO4e - AOCTYI JJIs1|HEOPTraHUYECKUX U
peakmuit «<Reaxys» |[Bcex momb3oBareneii  PXTY  c|MeTalmmoopraHMYecKux
J1000T0 KOMITBIOTEpA. COEIMHEHMUI;
- 36 MJIH. XUMHYECKHX PEaKIIHii;
- 500 wmuH. OmyOIMKOBAaHHBIX
pE3yNIbTaTOB 3KCIIEPUMEHTOB.

3.  |DnexTpoHHO- [IpuHanne:xHOCTh - COOCTBEHHas.| DNEKTPOHHbIE BEPCUU YUEOHBIX U
OnoOInoTeyHas PXTY wum. JI.1. MeHneneeBa|HayqHbIX U3JaHuN aBTOPOB
cucreMa MBI]|Ccoiika Ha caiitr 9bC — http: //1 1 b|PXTYV.

PXTY um. J.W.|.muctr.ru/ JHoctym VTSI
MenneneeBa (ma|monw3oBareneir PXTY ¢ moboro
6aze AUNBC|komnbroTepa.

«HpOucy)

4. |Uudopmanmonno- |IIpunamiexHocTs cTopoHHss. OOO|DnekrpoHHas O6ubanoreka
CIIpaBOYHAs «MH®OPMIIPOEKT» Ccplnka Ha|HOPMAaTHBHO-TEXHUYECKHUX
cucrema CalT SBC -|lm3panuii. Coxepxut 6omee 40000
«TEXOKCIIEPT» |http://refoirna.kodeks.ru/reforma/  |HammoHaNbHBIX CTAHIAPTOB U JIP.
«Hopwmsl, npasuna,|KonnuectBo kmroueit - nokanbhbiid|HT/L
cranaaptel Poccun» |noctyn ¢ komnsrorepos MBI,

5. |9nexTpoHHas [Mpunagnexxnocts -  ctopoHHss.|PedeparuBubiii  xypHan  (PXK)
Bepcus 000 «HTU-KOMITAKT» |«Xumus», myOomukyer pedeparsl,
PedepatuBHOrO KonmyectBo kirodel - JOKaNbHBIN [aHHOTAIUK, OWONMMOrpaduueckue
JKypHaia noctyn ¢ komnerotepoB UBIL. OMMCAaHWS KHUT M CTaTed wu3
«X1UMUS» na CD KYpPHAJIOB " COOpPHUKOB,

MaTepHaoB Hay4YHbIX
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KOH(epeHITHIA.

6. |[DnexTpoHHas [IpuHannexxHocTs -  cTOpoHHsA.[B OBJl nocTymHBl 3J€KTPOHHBIE
O6ubanorTeka Ccpuika  Ha  caiit  OBC  -|Bepcum nucceprauuii Poccuiickoit
muccepranuit (Ob1) |http://diss.rsl.ru/ KomnuectBo|['ocynapcTBeHHOM OMOIHOTEKH: C

kimouet - 10 (;mokampHbIN goctyn ¢[1998 roma-mo crnenmambHOCTSIM:

koMmbioTepoB MBILI). «DKOHOMUYECKHUE HayKun,
«¥Opunnyeckue HAYKW»,
«Ilemaroruueckue  HayKu» H
«IIcuxomornyeckue HAYKH»; C
2004 roma - WO  BceM
CIELUANBHOCTSIM, KpoMme
Meaunuael 1 dapmarum; ¢ 2007
rojia - 1Mo BCEM CHEIHATBHOCTSM,
BKJItOYasi pabOThl MO0 MEIUIIMHE U
dhapmanun.

7. bJI BUHUTU PAH | [IpunaanexHOCTh ctoponHnss.|baza nmawmweix (bl) BUHUTU

®I'bYH BMHUTH Ccsinka Ha caiit|PAH - kpynneimas B Poccun no

-http://www?2.viniti.ru/ Koau4ecTBo|eCTeCTBEHHBIM, TOYHBIM u

KIIOYeH - JIOCTYII K pecypcey|TexHuYeckuM Haykam. OOmui

JIOKaJIbHBIH, obOecneunBacTcsi|oobeM bBJ[ - Oomee 28 MiH.

corpyaaukamu UBILI. nokymeHToB. bJ] dopmupyercs
[0 MarepuajaM MepUOIUIECKUX
U3JIaHu#, KHUT, (UPMEHHBIX
U3JIaHUM, MaTepHasoB
KOH(pepeHIIHiA, TE3UCOB,
MaTEHTOB, HOPMATUBHBIX
JTOKYMEHTOB,  JCTIOHMPOBAHHBIX
HaydHbeix pabot, 30 % KoTOpBIX
COCTaBJISIOT poccuiickue
HCTOYHUKH.

8. |9bC «Hayuno- |[IpuHagie:)XHOCTh -  CTOPOHHSS. | DIIEKTPOHHBIE W3JIaHus,
3JIEKTPOHHAS 000 «PYHOb» Ccplika Ha caiiT -|3JEKTPOHHBIE BEpCUU
6ubnuoreka http://elibrarv.ru KonugecTBo [meproanyeckux WIn
eLibrary.ru» KITIO4en - JOCTYTI JUIS | HeTIEPHUOAMYECKUX U3AaHUI

none3oBarener PXTY mo IP-
azipecaM HeorpaHHUEH.

9. |Royal Society of|IIpunamiexuaocts crtopounsss HII|Pecypcsr H3aTeIbCTBA,
Chemistry Journals |«HOUKOH» Ccbuika Ha caiit -http:|npunamnexamero Koponesckomy

Ilwww. rsc. or g KonudyectBo|XuMuueCcKOMy o01IeCTBY
KIIIO4EH - JIOCTYII s | (BenukoOpuranus).
nonb3oBareneit  PXTY mo IP-

azipecaM HeorpaHH4EH.

10. |Nature - wnayunsii|[Ipunannexsocts ctopoHHss HIT|MynbTuauCIUTIITHHAPHBINA
KypHAI Nature HOUKOH Ccpuika Ha callT -[)KypHaj, o0OJaJaroniuii  caMbIM
Publishing Group  |http://www.nature.com/nature/ind |BbicOKHM B MHpPE HHIECKCOM
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ex.html
KonuuecTBo kimroueit - goctyn Aiis

HUTUPOBAHUA.

nonb3oBareneit  PXTY mo IP-
ajzipecaM HEOrpaHUYEH.

11. |Wiley [TpuHaAIEKHOCTD cropounsisi|Pecypc  comepxkut 6Goaee 1300
OI'VIIT  «BHENIHEIKOHOMHYECKOE [)KypHAJIOB TI0 BCEM  00JIaCTSIM
00BeIMHEHHE «AxageMHuHTOpr [3HaHUI, B ToM uucie Oonee 300
PAH», M0 TEXHUYECKUM U €CTECTBEHHBIM
http://www.informaworld.com HayKaM.

KonmuecTBo xiroueit - moctynm s
nonb3oBareneit  PXTY mo IP-
azpecam.

12. |Springer [Ipunagnexxnocts ctopoHHsss HII| DnexkrpoHHBIC Hay4HbBIC
HOUKOH, Ccpuika Ha callT —|uHGOpPMAIMOHHBIC pecypcehl
http://link.sprineer.com/ u3gareapcTBa Springer.
KonunuecTBo kimroueit - goctynm st
nonb3oBareneit  PXTY mo IP-
azpecam.

13. |[Scopus [TpuHaanexHOCTH CTOpOHHSSI | MynIbTH /M CHMIN JIUHApH  as
I'TIHTB, pedepaTtuBHas "
Ccpuika Ha caiT -|HaykoMeTpuyeckas 0a3a JTaHHBIX
http://www.scopus.com u3natenscTBa ELSEVIER
KonuuecTBo kimroueit - poctynm st
nonb3oBarenedt  PXTY mo IP-
azpecaM HeorpaHUYCH.

14. |Pecypcol [Ipunaayie:kHOCTH cTopoHHsSI |OTKPHIT JAOCTYIl K pecypcam:
MEXTyHApOIHOM I'TTHTB, Ccruika wHa cair -|WEB of SCIENCE -
kommanuu Thomson|http://webofknowledge.com pedepaTuBHas u
Reuters Ha|KonuyecTBo Kioueil - gocTyn Juisi|HayKoMeTpudeckas 06a3a JaHHBIX.
mwiarpopme Web of|monp3oBareneit PXTY mo IP-|MEDLINE - pedeparuBnas 6a3a
Knowledge ajzipecaM HeorpaHHYEH. OaHHBIX MO MemunuHe. Journal

Citation Reports -cBemenus 1o
[IUTUPYEMOCTH KYPHAIIOB.

15. |American Chemical|I[TpunaanexxHocts croponnsisi HII|Kosutekiust sKypHaaoB MO XUMHH

Society HOUKOH, Ccpuika Ha caiT -|{u XumMudeckod TexHosioruu Core
http://pubs.acs.org/ KonmgectBo|+ u3jaTenbcTBa  American
KJIIOUeil - JOCTYTI qutst| Chemical Society
nonp3oBarenedr  PXTY mo  ip-
azpecaM HeorpaHUYCH.

16. |Science - wuayunsiii|[IpuHamiexxHocts croponnss HII[Science - oguH  HW3  caMbIxX
KypHAI HOUKOH, Ccpinka Ha calT —|aBTOPUTETHBIX AMEPUKAHCKUX
(amexTpoHHas WWW.SCience.com KonnuecTBo |Hay4HO-TIOMYIAPHBIX  KYPHAJIOB.
BEpCUs Hay4YHOMU | KITFOUEi - JIOCTYTI nusi|HoBoct  Haykm W TEXHUKH,
0asbl naHHbIX |[onb3oBateneii  PXTY mo  ip-|mepemoBbie TE€XHOJIOTHUH,
SCIENCE aZjpecaM HeorpaHUYeH. JOCTUKCHHUSI mporpecca,
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ONLINE-SCIENCE o0cyxaeHHe aKTyaJlbHBIX

NOW)  kommaHuu mpo0JieM U MHOTO€ JpyToe.
The American
Association for
Advancement of
Science
17. |AmMepukaHckui [Ipunagnexxnocts ctoponHsis HII| Komneknus KypHaI0B o
uHcTUTYT  ¢u3uku|HOMKOH, Ccbuika Ha  calfT-|TeXHHYECKMM M €CTECTBEHHBIM
(AIP) http://scitation.aip.ora KomuuecTBo |Haykam U3aTeIbCTBA
KIItouei - J0CTyI JU1s | AMEPUKAHCKOT O MHCTUTYTa

nonb3oBarenieii  PXTY mo  ip-|dusuxu (AIP)
aJpecaM HeOrpaHUYCH.

18. |CmpaBouHo- [IpunamyiexkHOCTH croponHsig|['apaHT - cHpaBOYHO-TIPABOBAs
npaBoBasi  cuctema|Ccepiika Ha cadT -http:// www.|cucTteMa 10 3aKOHOAATEIBCTBY
«I"apanT» garant.ru/ KomudectBo Kitoueii -|Poccwuiickoit deaepanuu.

JocTyn uist moJibzoBarenen PXTY
o ip-aapecam.

5.4 KoHTpO/Ib Ka4ecTBa 0CBOCHUSI NPOrpaMMbl 0aKajaBpuaTa
®oHIbI OLCHOYHBIX CPEICTB

KoHTponbs kauecTBa OCBOEHHUS NpOrpaMMbl OakalaBpuaTa BKIIOYAeT B ceOsl TEKyIUi
KOHTPOJb yCIIEBAEMOCTH, NPOMEXKYTOUYHYI0 U HTOTOBYIO (IOCYIAapCTBEHHYIO HTOTOBYIO)
aTTeCTalHIO0 00YJArOIIUXCS.

Texymmii KOHTPOJIb yCIIEBAEMOCTH 00ECIIEYMBAET OLCHUBAHUE XO0Jla OCBOCHUS JUCIUILIIH
U TPOXOXKICHUS TMPAKTUK, MPOMEXKYTOUHAs aTTecTalus OO0ydJalomuxcs - OLIEHUBaHHE
IPOMEXYTOUHBIX UM OKOHYATEJIbHBIX PE3yJIbTaTOB OOYYEHHUS MO JUCLUIUIMHAM, MPOXOKIECHUS
IPAKTHK, BHIITOJIHEHUS HAYYHBIX UCCIIEIOBAHUM.

@DOoH/IBI OLIEHOYHBIX CPE/ICTB BKIIIOYAIOT: KOHTPOJIbHBIE BOIPOCHl M TUIIOBBIC 3aJJaHUs VIS
NPaKTUYECKUX 3aHATHH, KOHTPOJBHBIX pPabOT, 3a4€TOB U HK3aMEHOB, INPUMEPHYIO TEMaTHUKY
pedepaToB, KypcoBbIX pPabOT; HHbIE (OPMBI KOHTPOJS, MO3BOJSIOIINE OLCHUTh CTENEHb
c(OPMHPOBAHHOCTU KOMIIETeHLUH oOydaromuxcsi. OIEHOYHblE CpeACTBa IPEACTaBICHBl B
pabouunx mporpamMmax JTUCIMILIHH.

l'ocynapcTBeHHass WTOroBas arrecTanus OOYyYalomIerocss SBISAETCS O00s3aTeNbHOH U
OCYUIECTBJISIETCS T10CJIE OCBOEHUS MTPOrpaMMbl OakanaBpuara B OJHOM o0beMe. I'ocynapcTBeHHas
UTOTOBAs aTTECTALMS BKIFOYAET IMMOATOTOBKY U 3AIIUTY BBITYCKHOW KBaTH()PHUKAIIMOHHON pabOTHI.
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Tpe6oBanus k pesyiabtatam ocBoenus OOII
COOTBETCTBHS KOMIeTeHIUil 1 cocTaBHbIX Yacteit QOII 6akanaBpuata o HanpaBJIEeHUIO MOATOTOBKH
18.03.01 XuMuyeckasi TeXHOJIOTHS

IIporpamma G6akanaspuara "TexHonorusi u nepepadoTrka noJauMepoB'

biox Y]] JIMCIUILTHHBL (MOJTYIIH) OO0meKyIbTypHbIe KOMIETEHIIUH O6menpodeccroHanbHbIe IIpodeccnonansHbIe KOMIIETEHIINN
KOMIIETEHIIMN

112 (3|4 |5|6|7[8]9]|1 2 3 4 5|16 |1|2|3|4|5|6|7/[8]9]|1|11]16 |17

B1.b.1 MHOCTpaHHBIN SA3bIK +

b1.b.2 Dusnyeckas XUMHUs + + +

B1.B.3 Komtongnas xumust + + +

Fl1.b.4 AHanuTHuecKast XUMHUs + +

B1.B.5 WuxenepHas rpaduka + +

B1.b.6 IIpuknanHas MexaHuka + +

B1.b.7 DJEeKTPOTEXHUKA U + |+ + +

NPOMBIILIIIEHHAA JJICKTPOHUKA

b1.5.8 Besonacuocth + + +
JKU3HEAESTEIbHOCTH
B1.b.9 IIpouecch! u anmnaparsl + + +

XUMUYECKOU TEXHOJIOTHUH

b1.5.10 OO6mras XMMHYecKas +
TEXHOJIOTHS

B1.b.11 XUMHYECKHE PEaKTOPbI + + +

Bb1.b.12 CucreMmsl ynpaBieHUs +
XMMHKO-TEXHOJIOTHYECKUMHU
mporeccaMu

B1.5.13 Ounocodus +
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baox Y]] JucuuruinHel (MOLysn) OO01IeKyIbTypHBIE KOMIIETEHIIMU ObuenpodeccuoHaIbHbIE TIpodeccronanbHble KOMIETEHIIMN
KOMIIETEHI[HN

112 (3|4|5|6|7|8|9]|1]2]3 4 516|123 |4 |5|6|7]|8|9]|10|11|16

b1.b.14 Hcropust Poccun +
B1.b.15 Odusnueckas KyibTypa + +
b1.b.16 Matematuka +
B1.b.17 Mudopmarnka + +
b1.b.18 Pusuka + +
B1.5.19 OO6mast 1 HeopraHudeckas + +
XHUMUS
b1.5.20 OpraHuyeckast XUMHs + + + +
B1.B.O/I.1 +
CouuanbHO-TIOJIUTHYECKAs
HCTOPUS
b1.B.OJ1.2 +

Hcropus ¢punocodpun

b1.B.O/1.3 + +
OCHOBBI 9KOHOMHKH U

YIIpaBJI€HUS IIPOU3BOACTBOM

b1.B.0O/1.4 IIpaBoBeneHue +
B1.B.O/1.5 XuMUS 27IEMEHTOB + + +
B1.B.OJ1.6 Opranuyeckast XUMHs + + + +

HPOHU3BO/IHBIX YTJIEBOIOPOJIOB

B1.B.OJ1.7 Opranuyeckass XUMUsI, +
nabopaTopust

b1.B.O/1.8 DJEeKTPOXUMHUSL, KUHETHKA U +
KaTanm3

b1.B.0O/1.9 Dusnyeckue U HH3UKO- + +

XUMHUYECCKHE METOAbI aHAIU3a

b1.B.OJ1.10 Dkosorus + + +
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OO011eKyIbTypHbIE KOMIIETEHLIMU
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KOMITCTEHLIUH

IpodeccnonanbHble KOMIETEHIMH

2134|5678 2 |3 4 516 6|7 (8|9 (10|11 |16 |17 |18 | 19| 20
B1.B.OJ.11 IIpoextupoBanue neranei + +
MalllUH U anlapaToB
b1.B.OJ1.12 IIpoexkTupoBaHue MPoOLECCOB U + +
anmnapaToB XMMHYECKOM
TEXHOJIOTHU
b1.B.O/1.13 HaueprarenbHas reomeTpust + +
b1.B.O/1.14 MozenupoBaHue XUMUKO- + +
TEXHOJOTHIECKUX IIPOLECCOB
B1.B.O/.15 MarepuasnoBeieHUE U 3aIIUTa + + +
OT KOPPO3HU
B1.B.OJI.16 Xumus 1 GpU3MKa MOIUMEPOB + + +
b1.B.OA.17 TexHoyorus 1 000pyI0BaHHE + | + +
MIPOU3BOJICTBA IIOJIHMEPOB
B1.B.O/I.18 TexHonorus u 060pyaoBaHUuE + +
MPOIIECCOB NEPEPadOTKH
MIOJTUMEPOB
b1.B.OJ.19 MuxeHepHast ICUXOJIOTUS + + +
BLBJIB.1.1 OCHOBBI MEHEIKMEHTA U + + +
MapKeTHHTa
OCHOBBI TEXHHIECKOTO + + +
B1.B.JIB.1.2 | perymupoBaHHs U yIIpaBIcHHE
Ka4ecTBOM
B1.B.JIB.2.1 | BelunciurenbHasi MaTeMaTHKA +
b1.B.IB.2.2 | [luckperHas MaTeMaTuka +
b1.B.JIB.3.1 OCHOBBI KBaHTOBOM XMMHUU +
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11

16

17

18

19

20

b1.B.JIB.3.2

X¥MUST MOHOMEPOB

B1.B.JIB.4.1

Mexanundeckre TIIPOHECCHI U
arrapaThl XUMUYICCKON
TEXHOJIOTHUHA

b1.B.JIB.4.2

AHaM3 TEXHOTEHHOT'O pUCKa

b1.B.JIB.5.1

JIoNOJIHUTENBHBIE TI1aBbI
XHUMHH U (PU3UKH TTOJTUMEPOB

b1.B.JIB.5.2

DU3UKO-XHMHYECKHE OCHOBBI
nepepaboTKU MOITMMEPOB

B1.B.JIB.5.3

DU3NKO-XUMUYECKHE OCHOBBI
HOJIy4€eHHUs] HOTHMEPHBIX
IUICHKOOOPa3yIomuX
MarepHaioB

b1.B.JIB.6.1

IIpoekTnpoBaHUe MPOU3BOACTB
HOJUMEPOB

b1.B.JIB.6.2

OCHOBBI IPOECKTUPOBAHUS
HPOM3BOJICTB HepepaboTKu
MOJIUMEPOB

B1.B.JIB.6.3

OCHOBBI IPOEKTUPOBAHUS
MPOM3BO/ICTB JIAKOKPACOYHBIX
MaTepHaon

b1.B.IB.7.1

TexHonorus GyHKIHOHATBHBIX
TOKPBITUI

b1.B.JIB.7.2

Koncrpyuposanue uzaenuit u3
MOJIMMEPOB

b1.B.JIB.7.3

XuMuueckast TEXHOJIOTHS
IIMTMEHTOB U
TMMTMEHTUPOBAHHBIX
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KOMIIETEHIIHN
2 (3|4 |5|6|7]|8 1 2 3 4 516 6 |7 |89 (10]11 |16 | 17 [ 18 | 19 | 20
JIAKOKPACOUHBIX MAaTEPHAJIOB
IIpuMeHeHEe MOMNMEPHBIX + T
B1.BJIBS.1 | P p
MaTepuaioB
TexHOIOTrHs IPOM3BOJICTBA H + T
b1.B.IB.8.2 | mepepabotku
KOMITO3HI[HOHHBIX MATEPHAIOB
TexHOIOTHSI TAKOKPACOUHBIX + +
B1.B.JIB.8.3 > P
TOKPBITHIL
CHHTE3 U UCCIIeT0OBAHUE + + +
B1.B.JIB.9.1 a
MOJIUMEPOB
HccnenoBanie nepepaboTKH T T T
B1.BJIB.9.2 n0 pepaGo
MOJIUMEPOB
HccnenoBanue + + +
B1.B.JIB.9.3 1o
JIAKOKPACOYHBIX MaTePHAIOB
B2.V.1 Y4eOHast npakTuKa + |+ [ + [ + + + + + + + T
B2.I1.1 TIpousBoACTBEHHAS TPAKTHKA + |+ [+ | + + + + + + + +
B2.11.2 IIpenauruioMHas npakTuka + |+ | + | + + + + + + + +
B2.H.1 Hayuno-uccienoBarenbckast T T T T T
o pabota
B3 T'ocynapcTBeHHast HTOroOBast + |+ |+ |+ |+ |+ + + + + + | + + [+ ]+ ]+ + + + + + + T
aTTeCTaIus
I'paxkaHckas 3amuTa B
OTI 1 PaIaHCKasl 3alll
YPE3BBIYANHBIX CHTYALUIX
DT/ 2 JlenoBble KOMMYHUKALUH + | + +
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B1.E.OQ4.10 SKONorKa
B1.E.OQ4.11 MpoOEKTHUPOBSHWE AETANEM MALLWH 1 ANNapaTos
B1E.Of4.16 KMMAA 1 M3MKE NONMMEDOR
B1E.AE.4.1 MeXaHMHECKIME MPOLECCh] M aNNapaThl XMMMYECHOR TEXHONOMAM
BE1.B.0BE.4.2 AHZNWE TEXHOMEHHOMD PUCKES
B1.B.[B.5.1 O ononHUTENEHBIE MNEEE! XMMMIA 1 DMIMKIA NONMMEDPOS
B1.B.AB.5.2 DUEMKO-XMMWHECKIME OCHOBEI NEPEPEROTKI NONMMEDDE
B1.BE.AB.5.3 DUZMKO-MMAHECKME OCHOBEI NOMYHEHWA NOMMMEPHBIX MNEHKO0DPASYIOWMY MATEPHANDE
B1E.AB.7.1 TEXHONOrMA PYHKLMOHANEHBIX NONMMEPHEIX MATEPWANDE
B1.EB.OB.7.2 KOHCTPYMPOBEHKME MIAEMMA M3 NONMMEPDE
B1E.OB.7.3 ¥HMMUYECKAA TEXHONOMMA MMrMEHTOB M MMMMEHTMPOBAHHEIX NaKOKPACoOYHEIX MaTEpHanoe
B3 [ocynapcTEEHHAA WTOMOBaA STTECTauUMA
EN3HEHMEM MOHMMEHMA CYLWHOCTI M SHAYEHMA MHDOPMALYM B PESBMTHM COBPEMEHHOMD MHQOPMALMOHHOMD 0DWECTES, OCOSHAHMA
13 |[OnK-4 OMACHOCTH M YTP03k!, BOSHWKSHOLWMK B STOM NPOUECce, cNocofHOCTEHD coDMAaTE OCHOBHEIE TPEB0BaHMA MHDOPMELMOHHON
AE30NacHOCTK, B TOM YHCNE 3ELUMTEl FOCY AAPCTBEHHON TaHHEI
B1.B.17 MHopMaTIKE
B1.E.OL0.19 WMH#¥eHepHaA NCMXonorka
B1EB.AB.1.1 OCHOBEI MEHEAWMEHTE W MAPKETHHN S
B1.B.AB.1.2 DcHOBEI TEXHWHECKOrD PeryNMpoOBaHKA M YNPEENEHWA KaYecTEoM
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA

BN3fEHMEM OCHOBHEIMA METOOEMM, CNOCoDaEMA 1 CPpenCTBaMM NONYYEHWA, XPaHEHWA, I'IEDEI:IEEDTK.M MHI:I:IIIIDMEILMM, HEBbIK3MIA DﬂﬁﬂTbl C

14 |OMK-5 .
KOMMBHOTEPOM KK CPEACTEOM YNPEENEHMA MHMOPMALMER

BLB.7 INEKTPOTEXHWES M NPOMBILLNEHHARA INEKTDOHKES

BlB.12 CHCTeMBl YNPABNEHWA XMMUKO-TEXHONOMMHYECKMMIA NPOLeCCaMK

B1.B.17 MHopMaTIKE

B1LE.OA0.14 MoaenMpoBaHKe XMMMKO-TEXHONOrMYEeCKMY NpoULeCioB
B3 loCyAapcTEEHHaA MTOroBan 3T TeCTaUMa

15 |onk-s BNagEHHEM OCHOBHEIMA METOLEMM 3aLLMTEI NPOMEE00CTEEHHOMD NEPCOHANS M HACENEHMA OT BOSMOMHEIX NOCNEACTEMH aB3PHIA,

kaTacTpod, CTUXMAHBIY BeacTEuMi

B1.B.8 BesonacHoCTE #M3HEAEATENEHOCTH

B3 [ocy0apcTEEHHaA MTOroBan aTTecTauma
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Mugekc CogepxaHue
5 |nk-1 CNoCoBHOCTERD M FOTOBHOCTEHD OCYIWECTENATE TEXHONOMMYECKMIA NPOUESCT B COOTEETCTEMM C PEMNEMEHTOM M MIMONE30BATE TEXHMYECKHE
CpEACTES ANA WSMERPEHWA OCHOBHEIX NaPaMETPOE TEXHONOMMYECKOro NPOUECca, CBOMCTE ChipbA M MPoa YKLMK
B2.¥.1 YuebHan npaKTuka
B2.M.1 MpoMzB0aCTEEHHEA NPaKTHKS
B2.M.2 MpeaarnnoMHaA NPaKTHES
B3 [oCy0apCTEEHHAA MTOMOBaA aTTeCTauma
roTOBHOCTEHD MPMMEHATE SHANMTHHECKHME M YMCNEHHEIE METOAEI PEWEHMA NOCTABNEHHEIX 3a0a4, WINoNE30BaTE COBPEMEHHEIE
17 k2 WHPOPMALIMOHHBIE TEXHOMOrM, NPOBOANTD obpaboTKy MHPOPMALMKM C MCNONE30BEHWEM NPUKNAAHBIX MPOrpaMMHbIX CPEACTS cihepbl .
NPOHECCMOHANEHON AEATENEHOCTI, MONONBI0EATE CETEBRIE KOMNBHTEPHEIE TEXHONOMMK 1 Da3kl AaHHEIX B CEOEM NpodeCCMoHaNEHDN
0fNacTH, NaKeTel NPHMKNEAHEIX NMPOrpaMM ANA PAacdETa TEXHONOMMYECKMY NapaMeTpoE 0bopyooBaHIMA
BE1EB.OA0.14 MoaenMpoBaHKE XMMMKO-TEXHONOMMYECK MY NpOLECCoE
B2.¥.1 YuebHan npaKTuka
B2.M.1 MponzE0dcTEEHHEA NPaKTHES
B2.M.2 MpeaaunnoMHanA NPaKTHES
B3 [oCy0apCTBEHHAA MTOMroBaA aTTecTauMA
18 |-z FOTOBHOCTLHO MCMOMNB30BaTh HOPMATUEHBIE AOKYMEHTEI N0 KAHECTBY, CTAaHAGPTM3ALMN M CEPTHMOUKELAM NPOAYKTOE M M3O0ENIA,
INEMEHTEI IKOHOMMHECKOr D 3HANM3a B NPaKTHYeCKoH AeATENEHOCTH
B1E.OQO.13 HauepTaTensHas reoMeTpHs
B1.E.OL0.19 WMH#¥eHepHaA NCMXonorka
B1EB.AB.1.1 OCHOBEI MEHEAWMEHTE W MAPKETHHN S
B1.B.AB.1.2 DcHOBLI TEXHWHECKOrD PeryNMpoBaHHA M YNPEENEHWA KaYecTEoM
Ba.¥.1 YuebHan npaKTHka
B2.M.1 MpoMzB0aCTEEHHEA NPaKTHKS
B2.M.2 MpeaarnnoMHaA NPaKTHES
B3 [oCy0apCTEEHHAA MTOMOBaA aTTeCTauma
19 |k MocoBHOCTERD MPMHWMETE KOHKPETHEIE TEXHMYECKME PELIEHUA NPk pazpaboTKe TEXHONOMMYECKMY MNPOLECCOE, BEIBMPETE TEXHWYECKHE
CPEACTES M TEXHONOMKMM € YHETOM IKONOrMHYECKMX NOCNEACTEMA MX NPHUMEHEHKA
B1.B.O4.10 SKONorKA
B1.B.OA.12 MNpoEeKTMPOBEHME NPOUECCOE M aNNapaToE XMMMYECKON TEXHONOMMMA
B1.B.OA.15 MaTepranoBeaeHKE M 3EWWTE OT KOPPO3MH
BE1.E.OQ0.17 TexXHONOrKA 1 0DopYA0BaHME NPOMZE0ACTES NONMMMERDE
B1E.OQ0.18 TEXHONOrKMA M 000pYAOEAHWE NPOLECCOE NEPEpatoTHI NONMMEPDE
Bl.E.AB.6.1 MpoeKTHPOBaHWE NPOM3B0ACTE NONMMEDOE
B1.B.OB.6.2 CCHOBRI NPOEKTMPOBAHMA NPOMSB0ACTE NEPepatoTKM NONMMEDDE
B1.E.OAE.6.3 OCHOBEI NPOEKTUPOBaHKA NPOMSE0ACTE NAaKoKParoYHeIX MaTepManos
B1B.AB.7.1 TexHonarkuA fyHKLMOHANEHBIX NONMMERHBIX MATEPWAN0E
B1B.OB.7.2 KOHCTPYWPOBEHKME M3AEMKMA M3 NONMMEPOE
B1.B.AB.7.3 KMMHUYECKaA TEXHONOMMA MMrMEHTOS M MMMMEHTMPOBAHHEIX NAKOKPACoYHEIX M3TEPHANOE
B1.E.AB.8.1 MpYMEHEHWE NONMMEDHEIX METEpHanoe
B1.B.04B.8.2 TEXHONOMA MPOMIB0ACTES M NEPEPA0OTKM KOMNOSMUMOHHEX MATEPWANDE

B61.B.0B.58.3

TexHONorMA NaKoKpacoYHBIX I'IDKDI:-ITMﬁ
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MHgexc CopgepsaHue
B2.¥.1 YuebHan npaKTuka
B2.M.1 MponzE0dcTEEHHEA NPaKTHES
B2.M.2 MpeaaunnoMHanA NPaKTHES
b3 [ocyAapCcTBEHHAEA MTOroBaA 3T TECTaUMA
NoCoBHOCTEKD MONONE30BETE NPABMNE TEXHWKM DE30NACHOCTH, NPOMIE0ACTEEHHON CAHMTaPMM, NOMKaPHOM BE30NACHOCTIA 1M HOPMBI
20 |NK-5 O0XpaHbl TPYAA, USMEPATE M OUEHWBATE NAPaMeTPLl MPOMSBOACTBEHHOND MUKPOKIMMATE, YPOBHA 3aNEINEHHOCTH M 38rasosaHHoCTH,
WYME 1M BMDPaLIMK, OCBEWEHHOCTH paboumx MecT
BEl1.E.OB.6.1 MpoeKTHPOBaHWE NPOMZE0ACTE NONMMEPOE
B1.E. AB.6.2 JCHOBEI NPOSKTHMPOBAHMA NPOMSB0ACTE NEPEPatoTHM NONMMEDDE
B1.EBE.AB.6.3 OCHOBEI NPOEKTUPOBEHKA NPOMZE0ACTE NAaKOKPACoYHEIX MaTEpHManos
B2.Y¥.1 YuebHaA npakTka
B2.M.1 MpouzBoACTEEHHEA NPSKTHKS
B2.M.2 MpeaounnoMHanA NpaKkTHES
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
21 |NK-& NocoBHOCTEK HANEHMBETE, HECTPEWMESTE M OCYLLECTENATE NPOBepKyY 0bopyA0BaHHA M NPOrpaMMHEIX CREACTE
B1LE.OA0.14 MoaenMpoBaHKe XMMMKO-TEXHONOrMYEeCKMY NpoULeCioB
B2.Y¥.1 YuebHaA npakTka
B2.M.1 MNponsBoACTEEHHEA NPaKTHKE
B2.M.2 MpeaounnoMHaA NpaKkTHES
B3 MocyAapcTEEHHEA MTOroBaA 3T TeCTauMaA
2 k-7 NoCoBHOCTED MPOBEPATE TEXHWYECKDE COCTOAHWE, OPraHWS0BEIESTE NPOQMNEKTHYECKME OCMOTDEI M TEKYLLMIA PEMOHT 0B0pyYA0BSHUA,
roTOBMTE 000pYA0BEHWE K PEMOHTY M MPMHMMATE 000PYAOBAHWE M3 DEMOHTS
B1E.OA4.17 TeXHONOrKMA M 000pYADBAHKE NPOMIB0ACTES NONMMEDOS
B2.¥.1 YuehHaA NpakTKa
B2.M.1 MpouzBE0ACTEEHHaA NPAKTHKS
B2.MN.2 MpeaaunnNoMHaA NPaKTHES
B3 locyaapcTEEHHaA MTOroBaA 3T TECTaUMA
23 NK-8 rOTOBHOCTBHD K OCBOEHWKD M SKCNNYaTaUMY BHOBEL BEQAMMOrD ofopyaoBaHHA
B1E.OA4.17 TexHONorKMA 1M 000pYA0BAHME NPOMZB0ACTES NONMMEDOE
B1E.OL0.18 TexHONOrKMA M 000pYA0EAHME NPOLECCOE NepepaboTHI NoNMMEPDE
B2.¥.1 YuefHaA NpakTIka
B2.M.1 MNponsBoACTEEHHEA NPaKTHKE
B2.M.2 MpeaounnoMHaA NpaKkTHES
B3 [oCy0apcTBEHHAA MTOroBaA aTTecTauma
24 K- NoCoBHOCTED BHAMMEMPOBATE TEXHWYECKYHD AOKYMEHTALMKD, NoafMpaTe of0pya0BSHWE, MOTOBMTE 3EABKM HE NPUMODDETEHME M PEMOHT
obopyaoBaHMA
B1.BE.OA.3 OCHOBBI 3KOHOMMKK M YNIDSENEHMA NPOM3B0ACTBOM
B1E.OQO.13 HauepTaTensHas reoMeTpHs
B1E.AE.4.1 MeXaHMHECKIME MPOLECCh] M aNNapaThl XMMMYECHOR TEXHONOMAM

B1.BE.AE.4.2

AHANW3 TEXHOMEHHOMD PHUCKE
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MHgexc CopgepsaHue
B2.¥.1 YuebHan npaKTuka
B2.M.1 MponzE0dcTEEHHEA NPaKTHES
B2.M.2 MpeaaunnoMHanA NPaKTHES
B3 [oCy0apCTBEHHAA MTOMroBaA aTTecTauMA
25 NK-10 CNocoBHOCTED MPOEOAMTE SHAMKME ChipeA, MATEPWAN0E M rOTOB0A NPOAYKLIAM, OCYILECTENATE OLUEHKY DEZYNETATOE aHANM3a
51.B.0A.9 DUEMHECKME 1 DUIMKO-XMMAYECKME METOOE! AHAMMEE
BE1.E.OQ0.15 MaTepHanoBeaeHWE M 3allKTa OT KOpPOo3HK
B1.E.OQ0.19 MH#EeHEpHaA NCMX0NorkA
B1E.AB.1.1 OCHOBEI MEHEAWMEHTE M MAPKETHHNa
B1.E.0OE.1.2 OCHOBEI TEXHUYECKOrD perynMpoBaHMA 1 YNP3BNEHWA KadeCcTBoM
B2.¥.1 YuefHaA NpakTIka
B2.M.1 MNponsBoACTEEHHEA NPaKTHKE
B2.M.2 MpeaounnoMHaA NpaKkTHES
B3 MocyAapcTEEHHEA MTOroBaA 3T TeCTauMaA
% k-1 NocoBHOCTEH BEIABNATE M YCTPEHATE OTKNOHEHWA 0T PEXMMOB PaboThl TEXHONOMMYecKoro obopyaoBaHA M NapaMeTpos
TEXHONOMMYECKOrD NPoLeCcs
B1.E.OA4.12 MpoEeKTMPOBEHWME NPOUECCOE M aNNapaTos XMMMYECKON TEXHONOMMA
B1E.OA4.17 TexHONorKMA 1M 000pYA0BAHME NPOMZB0ACTES NONMMEDOE
B1E.OL0.18 TexHONOrKMA M 000pYA0EAHME NPOLECCOE NepepaboTHI NoNMMEPDE
B2.¥.1 YuefHaA NpakTIka
B2.M.1 MNponsBoACTEEHHEA NPaKTHKE
B2.M.2 MpeaounnoMHaA NpaKkTHES
B3 [ocy0apcTEEHHaA MTOroBan aTTecTauma
NocoBHOCTEH MNEHWPOEETE M NPOB0AMTE M3MHECKME M XMMMHECKME SKOMEPUMEHTEI, NPOB0AMTE 00paboTKy WX PESYNETATOE M
27 |NK-16 OLUEHWBETE NOrPEWHOCTH, BEIABMIETE FTMNOTE30! M YCTaHaBNMBATE MPaHHUEl MX NPHUMEHEHKMA, NMPHUMEHATE METOABI MATEMATHHECKOD
aHanusa v ModenpoBaHKA, TEOPETHHECKOND M 3KMEPMMEHTANEHOMO MCCNe0BaHHA
B1.B.OA.7 OpraHuJeckan XMMUA, NabopaTopia
51.B.0A.8 INEKTPOXMMMA, KMHETHMKS W KETanM3
B1.B.00.9 DUEMHECKME 1 DUIMKO-XMMUHECKME METOOE! GHANM3E
B1.E.OA4.12 MpPOEKTHMPOBSHWE NPOLECCOE M SNNEPSTOE XMMMYECKON TEXHONDMM
B1E.OQO.13 HauepTaTensHas reoMeTpHs
B1E.OB.2.1 BEIMMCNMTENEHaA MATEMaTHKS
B1B.0AB.2.2 LUCKpETHEA MaTEMSTHKS
B1.B.AB.3.1 CICHOBEI KEAHTOEON XMMIAM
B1.B.AB.3.2 XMMHA MOHOMEDOE
B1.B.AB.9.1 CHHTES M MCCNEdoBaHWE NONMMEDOE
B1.E. AB.9.2 MconenosaHWe nepepabo K NoNMMEROE
B1.E.0AB.9.3 MconegoBaHKe NakorkpacoHYHEIX MaTepHanos
B2.¥.1 YuehHaA NpakTKa
B2.M.1 MpouzBoACTEEHHEA NPSKTHKS
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MHgexc CopgepsaHue
B2.M.2 MpeaounnoMHaA NpaKkTHES
B2.H.1 Hay4Ho-MCCnenosaTeneCkan paboTa
B3 [oCy0apcTBEHHAA MTOroBaA aTTecTauma
28 NK-17 rOTOEHOCTEHD MPOEQAMTE CTAHASPTHEIE M CEPTUOMKALMOHHEIE MCMEITEHWA MATEDPWANCE, WZAENMA M TEXHONOrMYECKMX NPOUECCOE
B1.B.OA.9 DUSMHECKME 1 DUSMKO-XMMAYECKME METOOE! AHAMMEE
B1.B.OA.15 MaTepranoBeaeHKE M 3EWWTE OT KOPPO3MH
Ba.¥.1 YuebHan npaKTHka
B2.M.1 MpoMzB0aCTEEHHEA NPaKTHKS
B2.M.2 MpeaaunnoMHan NPaKTHES
B2.H.1 Hay4Ho-MCcCnenoBaTenkCKaA paboTa
B3 [ocynapcTEEHHAA WTOMOBaA STTECTauUMA
n |mkas FOTOBHOCTEKD MCNONBI0BATE SHaHME CEOMCTE MMMWHYECKMY SNEMEHTOE, COEAMHEHMIA 1 MATEPWANDE Ha MX OCHOBE ANA PELEHWA 38084
NpoHECCMOHENEHDN 0EATENBHOCTI
B1.B.OA.15 MaTepranoBeaeHKE 1 3EWWTE 0T KOPPO3MH
B1.B.OA.16 ¥IMMA 1 PUIMKE NONUMEPOE
BE1.BE.AB.5.1 O ononHUTENEHBIE MNEEE! XMMMIA 1 M3 NONMMEPOS
B1.B.04B.5.2 DUEMKO-XMMAHECKME OCHOBEI NEPEPEROTKIM NONMMEDDE
B1.EBE.AB.5.3 DUZMKO-XMMMYECKIME OCHOBRI NOMYYEHWA NOMMMEPHBIX MNEHKOOAPAZVHOWLMY MATEPUANDE
B1E.OBE.7.1 TexHONOrKMA PYHKLMOHANEHBIX NONMMEDHBIX MATEPWAN0E
B1B.OB.7.2 KOHCTPYWPOBEHKME M3AEMKMA M3 NONMMEPOE
B1.B.AB.7.3 KMMHYECKaA TEXHONOMMA MMrMEHTOS M MMMMEHTMPOBAHHEIX NAKOKPACoYHEIX M3TEPHANOE
B1.B.AB.58.1 MpHMEHEHWE NOMMMEPHEIX METEPUAN0E
BE1.B.OB.5.2 TEeXHONOMMA NPOMIE0ACTES M NEPEPEDOTHI KOMNOSMLMOHHEIX METEPHaN0s
B1.E.AB.8.3 TEXHONOMMA NEKOKPACOYHEIX NOKPEITHIA
B1.E.AB.9.1 CHHTES W MCCNeaoBaHKe NoNMMEDOs
BlEBE.0AB.9.2 WMccnenoBaHre NepepaboTkI NoNMMEPDE
BE1.B.AB.9.3 MccnegoBaHKe NaKoKpacoYHEIX MaTEDHWaN0E
B2.¥.1 YuebHan npaKTuka
B2.M.1 MponsBoACTEEHHEA NPaKTHKS
B2.M.2 MpeaarnnoMHan NPaKTHES
B2.H.1 Hay4Ho-MCCnenoBaTENECKAA paboTa
B3 [oCy0apCTBEHHAA MTOMroBaA aTTecTauMA
rOTOBHOCTEHD MONONE30BATE SHAHMA OCHOBHBIX GM3MUYECKMN TEOPUA ANA DEWEHWA BOSHUKSHWMY DM3NYECKMK 33034, CAMOCTOATENEHOMD
30 NK-19 NpHobpeTeHMA GUEMHYECKMX SHEHWA, ANA NOHKMMEHKA NPMHUMNOE pPaboTel NpUBOPOE W YCTPOMCTE, B TOM YHCNE BhIXOAAWMX 38 Npeaensl
KOMNETEHTHOCTH KOHKPETHOMD HaNpasneHva
51.B.0A.8 INEKTPOXMMMA, KMHETHMKS W KETanM3
Ba.¥.1 YuelHan npaKTHKa
B2.M.1 MponzB0ACTEEHHEA NPaKTHKS
B2.M.2 MpeaaunnoMHan NPaKTHES
B2.H.1 HayuHo-4ccnenogaTeneckan paboTa
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MHgexc CopgepsaHue
B3 MocyaapcTEEHHAaA MTOroBaA 3T TECTaUMA
31 |NK-20 rOTOBHOCTEHD M3YYETE HEYYHO-TEXHWHYECKYHD MHDOPMALMID, 0TEYECTEEHHEIA M 3apYDEsHEIR ONbIT NO TEMATHKE HMCCNEd 0BSHHA

B1E.OO.4 MpasoeeneHue
B1B.Of4.16 XMMUA 1 QM3MKE NoONMMEPOR
B1.B.OA.19 WH#eHEpHaA NoMxonoria
B1.B.AB.1.1 DcHOBLI MEHEAKMEHTE W MAPKETHH &
BE1.EB.0B.1.2 QCHOBEI TEXHWHYECKOrD peryNMpoBaHHA K YNPaBNeHWA Ka4ecTBoM
B1.E.AB.5.1 AononHUTENBHEIE TNEBE XMMHK 1M U3ME NONMMEPOE
B1.B.04B.5.2 DUZMKO-XMMMYECKIME OCHOBRI MEPEPEDOTKM NONMMEPOE
B1.E.0ABE.5.3 DUZMKO-XMMMYECKIME OCHOBRI NONYYEHWA NOMMMEPHBIX NNEHKOOAPAZVIOWMY MATEPUAN0E
B1EB.AB.5.1 MpHMEHEHHE NONMMEDHEIX METEDMaN0E
B1.B.AB.8.2 TeXHONOMMA NPOMIE0ACTES M NEPepabOTHI KOMNOSULMOHHEIX METEPUaN0s
B1.B.AB.8.3 TeXHONOMMA NEKOKPECOYHEIX NOKPEITIN
BE1.E.OB.9.1 CHHTE3 1M MCCNegoBaHKe NoNvMMepos
B1.E. AB.9.2 WMccnenoBaHwWe NnepepaboTk NoNMMEPOE
B1.E.04B.9.3 MconegoBaHKe NaKkokpacoYHEIX MaTepranos

B2.¥.1 YuehHaA NpakTKa

B2.M.1 MpouzBE0ACTEEHHaA NPAKTHKS

B2.MN.2 MpeaaunnNoMHaA NPaKTHES

B2.H.1 HayuHo-MconenosaTensckan paboTa

B3 [ocy0apcTEEHHaA MTOroBan 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 NMK-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 DUZMHSCHER XUMUA 3 OMK-1 OMK-2 OMK-3
BL.E.3 KonnouaHsR XHMUA [ OnMK-1 OnK-2 OnK-3
BL.E4 AHENMT MHSCHER XMMHA 5 OMK-1 OMK-3
ELES WrostenepHan rpaduka 14 [OK-7 OMK-2
BL.E& MNEHKNaOHSR HEX3IHHKE 13 |OME-1 ONE-2
BLET i e 12 ok oK-7 OnK-2 OnK-5
EL.E.E BEEZONaCHOCT b MHEHEAERTENEHOCTH 43 |OK-7 ] OMK-&
EL.E.% MpousCcH M ENMERETH XMMWHMSCKON Texdonorua (11 |OMNK-1 ZMK-2 OK-3
E1.B.1D ODLLER XMMMHECKER TECHONOTMA 10 |OMNK-1
Bl.B.11 HMMHSECKHE PESKTORE 10 |OnKE-1 OMK-2 OMK-3
E1.E12 CHCTEME YIESENSHHA 10 |omes
MMM TEXHONOTHHECKHMK MPOLECCIMM
Bl.B.13 @unocodun 17 |OK-1
Bl.B.14 WecTopua Poocuun 16 |OK-2
BL.E.15 DUEHECKER Ky ETYpE 0 |OK-7 -8
Bl.B.1& MaTemaThs & OMK-1
B1.B.17 WMudopHaTHKa ES |OnK-4 OME-5
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BL.E.COO.4 MNpaEcesgsHUE E3 |04 MK-20
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nepepaboT KM MoNUREpoE
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CHPraHWSSCKON XHMMUM

DUHHH

DHEZHHECKON XHMHK

CROLLEA W HECDrEHHYECKOH XHMHM

A HEMHT HHECIKDH XHHHM

Wl | B | e

KD.I'I.I'IEII-I.\'J.HEIﬁ KHHMAH

KEaHTOBOH XHHHM

=d

BuiCusi MaTEMaTHKH

m

WhocT PEHHEDN AZHHDE

10 [CEwel XxHHMMSSCIKoH TEXHOMOTHMN

11 (MpousccoE W ENNEPETOE XHHMMYSCKOH TEXHOMOTHN

12  (SnekTpoTEXHHKW M SNeKTPOHHEK

13 [MexaHuiku

14  |CTaHAZPTHZELMM W HHMEHEDHO- KOMNETEEHOR rpaduir

15 [MewbpaHHON TEXHOMOTHMH

16 (McTopHMM H NOAWTONOMMA

17  |®wnocoduu

13 |Pyocworo AEwika

20 |[Pu=useckoro BOCNMTIHMA

21 |CEwed TEXHOMOMMKM CHITMKST OB

27 [MMMMNMECKON TEXHOMOMMM CTEKME M CHTAMTOR

23 [MMHHNMECKON TEXHOMOIHM KEDEHHKH H OTHEYTIOROE

24 HMHWNECKON TEXHOMOMMM KOMMTOEH LHOHHEDR W ERECYLULHX METEQHAN0E

25 [¥MHHH BRCOKMX SHEDTHH M DELHOSKOMOTHH

26 TexHONOTHK PEOKHX SMNEMEHTOE H HEHOMITEDHANDE Ha MX OCHOBEE

17 |TexHoNorHK MEOTONOE M BOACPOAHOH SHEDIETMIKH

28 H-EHDHETEPHE.I'IDB: H HaHOTEXHOTOr i

5 TexHONOTHK HEDPraHWYSC KW BELLECTE W SNeKT PoXHEWSSC KUY NPpoOHEEDOCTE

30 EMMMM M TEXHONOTWW KPWCTANNoE

31 HMMMM M TEXHOMOMMKW OPraHWSeCHOND CHHTESS

32 TexHONOTHK qumc{:\-::I:-apHauearuH&::lcux W HOCHETWHeCKHX CPearTe

33 |HHMMMSCKON TEXHONOrHK YINSQOMHER METERHEANOE

34 EHHHM M TEXHOMOTHA 'E'I-IDHE.A'J,HLI,HHCKI-IX NpEenapaToE

35 TeXHOMNOTHWH SCHOEHOMD DpraHAseCoro | HEEbTEKI-I HWeC oD CHHTESS

36 TEXHOMNOTHH TOHKOND DPraHWseCHonD CHHTE=3 W XHHEWH KpaCH Tens

17 |PHCnepTHEH B OMNMHN- M HEPKOKOHT pOne

3B HMHWHECKOH TEXHOMOTHM NOAHMERHEDR. HOHNCEHUWOHHEE MEaKOKpE00HHER HaTEPHAEN0E W I'IDKPHTHﬁ

k] HMHWHECKOH TEXHOMOrMM MNECT WHECKHX HECC

40 |Texnwonoruw nepepeboTrK NNacTHacc

41 EHHMH W TEXHOMOTHA CPraHHSeC KX {:{:‘E‘.;’J.I"lHEHI"H:;lI a20Ta

42 EHHMH W TEXHOMOTHA ERIOD KOHONTE Ky TRP HED CDE'IJ.HHEHHﬁ

43 |TexwocdepHol SeSonNEcHOCTH

44 |KHSSpHETHEH XHHHKC- TEXHONOrHHECKHY NPOUStooE
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45 Komn B TEDHO-WHTEMpHPOESHHEX CHCTEH B XHHEW YECKOW TEXHOMOTHM

45 |MHDODMELWOHHED KOMNEDTEDHED TEXHOICrHA

47  |BHOTEXHONOITHM

48 |MpOMEILTEHHOH SO0

49 | SKOHOMMSSCIKOH TEopHM

B0 [MeHeosMEHTE W HEPHKETHHIE

5l (MpaxcoEHCKOrD, SETOPCKOTD M SHONOMHHEeCKons Npaes

L2  |KpMMUHINWCTHEW M YTONOEHOMD MP3Es

t3 (MooynapCTeESHHO-MPIE0ERD SHCLMNIHH

B4 |MorucTHKKH M SHOHCHWSSCKON MHOpHaT MKW

EE  [MudbopHETHKH W KOHNLIOTESDHOMD NPoSKT HPOESHWA

SHONOrMH HEraNoNWCoE

IOHECKC "ZenaHan XHHMHA ANA YCTOWHHEOrD DESEWTHA

Counonoriu

VuebHO- HEYYHEI LEHT P HEMMCTERCKON NOaroTOEKH - BHOHETEpMaNE"
BXK PAH

56
57
58
E9  |MHHOESUWOHHEDN MSTEDWANOE M 23LLWTH OT HOPPOZHM
L]
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