4.4. AHHOTAUMH Pad0YHX MPOrpaMM JUCHUIINH
4.4.1. lucunnjuHbl 00s13aTe/IbHOI YacTu (0a30Basi 4acTh)

AHHOTaIUsA padoyeil NporpaMMbl TUCUUIIMHBI K MHOCTPAHHBIN A3BIK»
(b1.B.1)

1. Heap gucuumiannbl «MHOCTpaHHBIN SI3bIK» — MPUOOPETCHHE CTYACHTAMH OOIIICH,
KOMMYHHUKaTUBHOW U Mpo¢ecCHOHATbHOW KOMIETEHIIM, YPOBEHb KOTOPBIX HA OTAEIbHBIX
ATanax S3bIKOBOM MOJATOTOBKH MO3BOJIAET MCIIOJIb30BATh HMHOCTPAHHBIN SI3bIK MPAKTUYECKU KaK
B npodeccHoHaNbHOU (MPOU3BOACTBEHHON W HAaydHOI) AESITENbHOCTH, TaK W JJs Leei
camMo00pa3zoBaHusl.

OCHOBHBIMHU 33/1aUuaMH  JTUCHUIUTHHBI SIBJISICTCSA: TIOJTOTOBKAa K TPOQECCHOHATBHO-
OpUEHTUPOBAHHOMY OOIIEHUI0 Ha MHOCTPAHHOM S3bIKE€ B BUJEC NMUCHMEHHOW U YCTHOW peuu
OyTEeM CO3JaHUs y CTYJACHTOB IACCHBHOIO 3araca JEKCHKH, B TOM 4YHCie OOIIeHAaydyHOUW M
CHEIMAIbHON TEPMUHOJIOTUH, HEOOXOAUMOMN AJis pabOThl HaJl TUIIOBBIMU TE€KCTaMH, OTpabOTKa
CIUCKa TpaMMaTHYECKUX TeM, TUIHMYHBIX JUIS CTUJIS HaydyHOH peud; hopMuUpoBaHHE 0a30BBIX
HABBIKOB TIEPEBO/Ia HA OCHOBE PEKOMEH/IOBAHHBIX B TUIIOBOM MPOTrpaMMe YICOHUKOB U YUCOHBIX
MOCOOHH 110 MHOCTPAHHBIM SI3bIKaM JIJIS1 XUMUYECKUX BY30B.

2. TpeboBanus K pe3yJibTaTaM 0CBOEHUS THUCHUTIHHbI

Wzyuenne kypca «VHOCTpaHHBIA S3bIK» HpU TMOATOTOBKE CIELUUAIUCTOB IO
CHEIHUATBHOCTH «XUMHUYECKash TEXHOJOTHS JHEPTrOHACHIIICHHBIX MAaTEepHajoOB HU3JCIUil»
HalpaBJIEHO HA MPUOOPETEHHE CIEAYIONIMX KOMIIETEHIIUH.

OO01IeKynbTypHBIE:

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaIM3allM{, MCIIOJIb30BAaHUIO TBOPYECKOTO

norenimana (OK-7);
Ob6menpodeccruoHaIbHBIC:

- TOTOBHOCTBIO K KOMMYHHKAIlMd B YCTHOW M MHCHbMEHHOH (QopMax Ha pPycCKOM W

MHOCTPaHHOM sI3bIKaX Ul pelieHus 3a1a4 npodeccuoHanbHoi aesrensroctu (OITK-4);
[TpodeccuonanpHeie:

- CNOCOOHOCTHIO U3y4YaTh HAYYHO-TEXHUYECKYI0 MH(OPMALUIO, OT€YECTBEHHBIN U

3apyOeKHBIN OMBIT 1O TeMaTuke uccienoBanuii (ITK-10).

B pezynomame uzyuenusn oucyuniaunvl cmyoeHm 00aM4cen:

3nams:

— OCHOBHBIE CHOCOOBI  COYETAEMOCTH  JIEKCMUECKUX €IUHHMIl U  OCHOBHBIE
CJIOBOOOpa30BaTENIbHbIE MOJIEINH;

—  pYCCKHE SKBHBAJICHTHI OCHOBHBIX CJIOB U BBIPAKEHHH MPOPECCHOHATBHON PeyH;

— OCHOBHBIE IIPUEMBI U METO/bl pedepupoBaHUsl U aHHOTUPOBAHMS JUTEPATYPHI IO
CHeLHaTbHOCTH; TACCUBHYIO M aKTUBHYIO JIEKCUKY, B TOM YHCII€ OOIIEHAYYHYIO U CIIEIHATbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO ISl pa0OTHI HA/I THTIOBEIMU TEKCTAMU;

—  npueMbl pabOThI ¢ OPUTHHAIBHON JIUTEPATYPO IO CIIEIMATBbHOCTH;

ymemn:

— paboTaTrh C OPUTHHAIBLHON JIUTEPATYPOH MO CHIEUAIBHOCTH;

— paboTath CO CIOBaApEM;

— BECTH TMIEPENHCKYy Ha W3y4aeMOM S3bIKE€ C [EeIbI0 MEXIUYHOCTHOTO U
MEXKYJIBTYPHOTO B3aUMOJICHCTBHS;

— BECTH PpEYEBYI JEATEIbHOCTh INPUMEHUTENbHO K cdepe ObITOBOH U
npodeccHOHaIbHON KOMMYHHUKALIUY,

enademsn.:

—  HHOCTPAaHHBIM S3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYpHOTrO OOIICHHS,
HaBbIKAMH M YMEHUSMH pEUEBOM JAEATENbHOCTH NPUMEHHUTENbHO K cdepe ObITOBOH u
npodecCHOHATBLHON KOMMYHUKALIMU, OCHOBAMH ITyOJIMYHOMN peyH;

— OCHOBaMHM pe(depupoBaHUS U aHHOTUPOBAHMS JIUTEpAaTypbl Ha H3y4yaeMOM
MHOCTPAHHOM SI3bIKE.



3. Kparkoe comepxxanue JMCUMILIAHBI:

Beenenue. [Ipenmer u posnb HHOCTpaHHOTO si3blka. KpaTkue ucropuyeckue cseeHust oo
M3Y4aeMOM s3bIKE. 3a7jaul U MECTO Kypca B IIOJrOTOBKE CIEUAINCTA.

Mognyis 1. I'paMmmaTiHdeckue TpyJHOCTH U3Y4aeMOTI0 SI3bIKA!

1.1 JInynble, npuTsSXKaTEIbHBIE U IPOYHE MECTOUMEHUS.

CrpsokeHue riiaroaa-cBs3KHy.

W3menenue riarona-cBsi3ku B (hopMax HacTosiiero BpemeHu. O0pazoBaHHe Pa3IUUHbIX
BUJOBPEMEHHBIX (OPM C HOMOIIBIO0 Iiiaroia-cBa3ku. OOpa3oBanue u ynorpedieHue (opm
NAaCCHBHOTO 3ayora. l3MeHeHHe TIJlaroia-cBs3KM B DPA3IUYHBIX (opMax MPOUICAIIETO U
Oyayiero BpeMeHu. ['1aros-cBsizka B OTpULIATENIbHBIX MPEATIOKCHUSX.

1.2 Tlopsnmox cioB B mpemioxkeHuu. I[IpsmMoli TOPSIOK CJIOB YTBEPAUTEIBHOTO
OPEUVIOKEHUs] B pa3IMYHbIX BHUIOBPEMEHHbIX (Qopmax. l3meHeHue mnopsaka cloB B
BOIIPOCHUTEJIBHBIX IIPEMIOKEHUAX. 110pAIOK CIIOB U ITOCTpOEHNE OTPULATENBHBIX MPEIUIOKEHUN.
OMpaTHuecKue KOHCTPYKIUH.

Mopynsb 2. UreHne TeMaTH4eCKUX TEKCTOB

2.1. BBexgenue B cueliMaIbHOCTE

2.2 .. Mennenees

2.3. PXTY um. JI.1. MenaeneeBa

[TonsTue 0 BUAax ureHus Ha npumepax TekctoB o Xumuu, [I.11. Menneneese, PXTY um,
J.W. MenneneeBa. AKTUBU3ALNS JIEKCUKHA TPOYUTAHHBIX TEKCTOB.

Monynb 3. IIpakThka ycTHOM peuu 1o TeMam:

3.1. «I'oBopuM 0 cebey,

3.2. «Bropoze»,

3.3. «PaiioH, rze g KuUBy».

Mouoorudeckast peub 1o TEME «0 cede».

Monynb 4. 'paMmMaTiHdeckue TpyJHOCTH U3Y4aeMOT0 SI3bIKa:

4.1. apunutus. ®opmel nHpuuuTHBa. [IpogomkeHHsii 1 nepdeKkTHbIH WHOUHUTHUB.
OyHkuuM  UHQUHUTHUBA B mpeasokeHuu. OOpa3zoBaHue M ynoTpediieHne WHOUHUTHUBHBIX
00OpOTOB THMA «CJIOKHOE MOJUIeXKAIEe» U «CI0XKHOE JOMOoJIHEeHue». BapuaHTel mepeBona
MH(UHUTUBHBIX O0OPOTOB Ha PYCCKUIl SI3BIK.

4.2. BunoBpemenHble (opMmbl TiaroioB. OOpa3oBaHHE NPOCTHIX, MPOJOJIKEHHBIX,
nepeKkTHeIX U Nep(eKTHO-MPOJAOKEHHBIX BpeMeH. BompocurtenbHble MpeioKeHus B
pa3nuuHbIX BpeMeHax. OOpa3oBaHue OTpULATEIbHBIX (POPM TJIarosia B pa3IMuHbIX BPEMEHAX.

Monayns 5. MH3yuaromnee 4YTeHHE HAy4YHO-TIONMYJSIPHBIX TEKCTOB 110 BBIOpaHHOU
CIEIUAIBHOCTH

[IpumepHass TemaTMKa TEKCTOB: «XHMHMS M Hay4YHbIE METOABI», «XHUMHUYECKHE
TEXHOJIOTUH Ha ITPOU3BOJCTBE.

Mopyns 6. [IpakThka yCTHOW pedH 1O TEME:

6.1. «CTyneHueckast )KU3HbY.

6.2. «MI3MepeHus B XUMUYECKOM 1abopaTopum»

Moayns 7. 'paMmMaTrdeckne TpyJHOCTH U3y4aeMOro S3bIKa:

7.1. Ilpuyactus. [lpuvactus HacTosiero u npoeamero Bpemenu. [lepdexrusie popmer
npuyacTus. MecTo npuyacTuii B IpeAoKeHnu. Pasinunble BapuaHThl IEPEBOAA IPUYACTHM Ha
pycckuii a3bIK. [IpryacTHRIE 000POTHI M IPUEMBI UX TIEPEBO/A HA PYCCKUMN SA3BIK.

7.2. CocnararenbHoe HakJIOHEHHE. POpMBI cOCIIaraTeIbHOTO HAKIOHEHHUS B M3y4aeMOM
A3pIKe. MoJanpHble IIaroiabl W WX MCHOJB30BAHUE B NPEIJIOKEHHSIX B COCIAraTeJIbHOM
HAaKJIOHEHWN. THIIBI yCIIOBHBIX IIpEeMJIOKEHUH. BapmaHTbl mepeBoAa NPENTIOKEHUM B
cocCJIaraTeIbHOM HAaKJIOHEHHUH U YCIOBHBIX NPEAIOKEHUH.

Mopnyns 8. M3y4aroiiee yTeHUE TEKCTOB IO TEMATHKE:

«Xummueckas adoparopusi», «MzMepeHus B crieuaIbHON J1ab0opaTopum.

Monyib 9. [IpakTuka ycTHON pedH 110 TEMaM:

«CtpaHna wu3y4yaeMoro s3bika», «lIpoBeneHune nenoBoi BCTpeun», «3aKIIOUYEHUE
KOHTpPAKTay.



4. O0beM y4eOHOH TUCHHUILIMHBI

B 3aueTHbBIX B akanem.
Bupl yueOHO#M paboTh eIMHNIaX gacax

OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 10 360
AYAUTOpPHBIE 3aHATHS: 3.6 128
Jlexuunu (Jlek) - -
ITpaktnueckue 3ansatus (I113) 3.6 128
Jlaboparopust - -
CamocrositesbHas padora (CP): 5.4 196
Kypcogas pabora - -
Pedepar - -
CamocTosITeIbHOC H3YUYCHHE PA3/ICTIOB TUCIIUILUIMHBI 54 196
Buj koHTpoIs: 3a4eT / IK3aMeH 1 sk3ameH (36)

AHHOTanua padoyeil mporpaMmmsl JucuuIMHbL « UcTopus»
(b1.B.2)

1. Hesn aucuMnaIuHbl — GOPMHUPOBAHUE Y CTYJEHTOB KOMIUIEKCHOTO IPEJICTABICHUS O
pojii M MecTe HUCTOPUM B CHCTEME TyMaHUTApHbIX U COLMAIbHBIX HAayK, KYJIbTYpHO-
UCTOpHUYEeCKOM cBoeoOpazun Poccum, ee mecte BO BCEMHUPHO-MCTOPHMUYECKOM Ipolecce, o0
OCOOEHHOCTSIX U OCHOBHBIX ATanax €€ MCTOPUYECKOTO Pa3BUTHS; BBEJICHHE CTYJEHTOB B KPYT
UCTOPUYECKHX MPOOJIeM, CBSI3aHHBIX C 00JacThi0 OyayIel npoeccuoHanbHOM e TeTbHOCTH.

3ajau M3y4YEHHsS] HCTOPUHU 3AKIIOYAIOTCS B MPUOOPETEHUHU CIEAYIOIUX 3HAHUM,
pa3BUTUN YMEHUI U HABBIKOB JIMYHOCTH:

* [IOHMMaHUe TPakIaHCTBEHHOCTH U MAaTPUOTU3MA KakK MpeIaHHOCTH cBoeMy OTedecTBy,
CTPEMJIEHHUSI CBOMMM JAECUCTBHUSAMHM CIYKUTh €r0 MHTEpPECaM, B T.Y. U 3allUTE HAIMOHAJIbHBIX
uHTepecos Poccuu;

* 3HAHHUE JBWKYIIUX CHJI U 3aKOHOMEPHOCTEN NCTOPUYECKOIO MTPOLIECCa; MECTA YEIOBEKa
B HCTOPUYECKOM IPOILIECCE, MOJUTUYECKON OpraHU3alii 00I1IeCTBa;

* BOCIIMTaHUE HPAaBCTBEHHOCTH, MOPAJIX, TOJIEPAHTHOCTH;

* IOHUMaHUE MecTa M POJM o0NacTu JeATeNnbHOCTH BbiyckHuka PXTY um. JI. W.
MenieneeBa B 001IIECTBEHHOM Pa3BUTHH, B3AUMOCBS3H C IPYTHMHU COLMAIEHBIMU MHCTUTYTAMU;

* HaBBIKM MCTOPUYECKON aHAJTUTHKU: CIIOCOOHOCTh Ha OCHOBE MCTOPUYECKOTO aHallu3a U
npoOJEeMHOT0 MMoJXoJa NpeoOpa3oBbIBaTh MHPOPMALMIO B 3HAHUE, OCMBICIMBATH IPOIECCHI,
coObITUsI W siBIeHHMA B Poccum u MuUpOBOM cooOmiecTBe B HMX JAMHAMUKE U B3aUMOCBSI3H,
PYKOBOJICTBYSICh IPUHIIMIIAMU Hay4YHOU OOBEKTUBHOCTU U UCTOPHU3MA;

* YMEHHE JIOTUYECKH MBICIHUTh, 00Ja/as CaMOCTOSITENIbHOCTbIO CYXKIEHUW, MHTEpEeC K
OTEUECTBEHHOMY M MHPOBOMY KYJIBTYPHOMY M HAay4dHOMY HACJIEINI0, €0 COXPAaHEHHIO M
MIPEYMHOKEHHUIO.

2. TpeGoBanus K pe3yjbTaTaM OCBOEHUSI AU CHUIIIMHBI

Nzydyenne xypca «Mcropus» TpHU TOATOTOBKE CIEIHAIMCTOB TIO CIHEIUATBHOCTH
«XUMHYECKass TEXHOJIOTUS JHEPrOHACBHIIIEHHBIX MAaTEpPHAOB W3JEIHi»  HAmpaBlIeHO Ha
pUOOpETEHUE CAEAYIOUUX KOMITETEHIIHH.

OO1IeKyIbTYpHBIE:

- CIOCOOHOCTBIO aHATM3UPOBATH OCHOBHBIC 3TAITbl U 3aKOHOMEPHOCTH UCTOPHYECKOTO
pa3BuTHs o01IecTBa 171 hopMupoBanus rpaxaanckoi mosurmu (OK-3);

B pe3ynomame u3zyuenun oucyuniunovt 00y4ar0wuiica 00aHcen:

3Hamy:

—  OCHOBHBIE HAIPaBIIEHUS, MPOOJIEMBI U METOJbI HCTOPUUECKON HAYKH,

—  OCHOBHBIE ATalbl U KIIOYEBbIE COOBITUS UCTOPUH Poccuu u mupa;



— OCOOCHHOCTH pa3BUTHS POCCHUHCKOTO TOCYNapcTBa, BBIJAIOMIMXCS —JAesTenel
OTEYECTBEHHOM U BCEOOIICH HCTOPHUH.

Ymemo:

—  COOTHOCHUTH OOIIHME NCTOPHUECKHE TPOIIECCHI M OTACIbHBIC (DAKTHI;
BBISIBIIATH CYIIIECTBEHHBIE YEPThI UICTOPUYECKUX TPOIECCOB, IBJICHUN U COOBITHH;

—  aHaJU3HMPOBATH COIUATBHO-3HAYMMBIC POOJIEMEI,

—  (opmynupoBaTh W apryMEHTHPOBAHO OTCTAWBAaTh COOCTBEHHYIO TIIO3HMIUIO 10
Pa3IMYHBIM MPOOJIEMaM HCTOPUH,

Bnaoemn:

—  TIPEACTABJICHHSAMH 00 HCTOPHUU KaK HAayKe, €¢ MECTe B CHCTEME T'yMaHUTapHOTO
3HAHUS,

—  TPEICTaBJICHUSIMU 00 OCHOBHBIX dTarax B UCTOPHH YEIOBEYESCTBA U UX XPOHOJIOTUU;

—  KaTeropuaJibHO-MOHATUHUHBIM annapaToM U3y4aeMOoM AUCIUIUINHBL,

—  HaBbIKAMH aHAJIM3a UCTOPUYECKUX UCTOUHHUKOB.

3. KparTkoe conep:kanue JIUCHUIIUHBI:

B conepxanue kypca BKJIOUaeTcs MOHATHE 00 UCTOPHM KaK Hayke, 0 €€ MecTe B CUCTEME
COLIMAIbHO-TYMAHUTAPHBIX HAYK, H3JIarat0TCsl OCHOBBI METOI0JIOTUU UCTOPUYECKON HAYKH.

PackpbiBaeTcs copepikaHue U o011as XapakTepUCTUKAa OCHOBHBIX ITAllOB OT€YECTBEHHOM
uctopuu. Hauano poccuiickoii rocynapcrBeHHocTH. Kuesckas Pycb. OTHOKynbTypHBIE U
COLIMAJIBHO-TIOJIMTUYECKHUE NPOLIECCHI CTAHOBJIEHHUS] POCCUIMCKOM roCyapCcTBEHHOCTH. [Ipunstue
XPHUCTUAHCTBA.

Pycckue 3emun B XII — nauane XVI BB. O6pazoBanue Poccuiickoro rocynapcrsa, €ro
ncropudeckoe 3HaueHue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocymapctso B XVIII Beke — Beke MoAepHU3aUMU U IPOCBELICHHUS.
Pedpopmbr Ilerpa | kak mepBas mOMNBITKA MOJEPHU3AIMM CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nMnepun. OCHOBHBIE HAIPABICHUS «EBPONEU3ALMU» CTPAHBI.
OBOJIOIUS COLMATIBHONW CTPYKTYpbl oOmiecTBa. JlanpHelee pacmmpenue rpanul Poccuiickoit
UMIIEPUH.

Poccus B XIX cronerun. Ilpomsinuenssiii nepeBopot B EBpomne n Poccun: obmee n
ocobenHoe. Baxxneiimue ycnoBus nepexoga Poccun k MHIycTpualibHOMY OOIIECTBY — pEIICHUE
KPECTBbSIHCKOTO BOIIpOCa " OTrpaHUYEHUE CaMOJEPIKaBHs. JnurensHOCTD,
HEIOCJIEeI0BaTeIbHOCTh, LMKJIMYHOCTh Ipolecca OypxkyazHoro pedopmupoBanus. Poib
cyOBeKTHBHOTO (hakTOpa B TpeojosieHnn oTcTaBaHusa. Pedopmber XIX Beka, ux 3HaueHUe.
OobmectBenHble ABMKeHMs B XIX Beke.

Poccus B mauane XX Beka (1900 — 19171r.). OcoO€HHOCTH COLMATTEHO-DPKOHOMHYECKOTO
pasButuss Poccunm B Hauane XX Beka. OOBEKTHBHas MOTPEOHOCTh HHAYCTPHAIBLHOU
monepHuzauu Poccun. CooTHomieHue noiauTudeckux cuil B Poccum B Hawae XX Beka.
Hapacranme kpusuca camonepxkaBusa. llepBas poccuiickas peBomonus. OOpa3oBaHue
noJMTHYeCKuX naptuil. l'ocymapcrBenHas nyma Hadana XX BEKa Kak IIEpBBIA  OIBIT
poccuiickoro napiaamentapusMa. CToJIbIMHCKAs arpapHas pedopma. [lepBast MupoBas BoitHa u
yuactue B Hed Poccun. ®eBpanbckas peomonus 1917r. M KOpeHHblE HW3MEHEHHUS B
MOJIMTUYECKON KU3HU CTPAHBI.

dopmupoBaHue U CyHIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobena
OxTs6pecKOr0o BoOpy:keHHOTro BoccTanus B Ilerporpane. II Beepoccuiickuii che3n CoBeToB u
€ro pemieHus. DKOHOMHYECKast U COlMaIbHAas MOJUTHKA OOJBIIEBUKOB. ['paXk1aHcKas BOWHA U
uHocTpanHas wHTepBeHIUA. Cynpba u 3Hauenume HOIla. VYTBepkaeHue ogHOTMAPTUMHON
nonutuyeckoit cucremsl. O6pazoBanne CCCP. [Tonutnueckas 60opb0a B mapTUH U TOCYAapPCTBE.
CCCP B rons! nepBbix msaTwiieTok (korer 20-x rr. — 30-e rr.). ®opMupoBaHue pexkuMa JTNIHOU
Bractu CranvMHa W KOMaHAHO-aIMUHHUCTPATUBHOW CHCTEMBI YIIPABIEHUS TOCYIAPCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpoii MupoBodW U Bemmkoi
OtedecTBEHHOW BOiTHE. MI3MEHEHHE COOTHOIIECHUS! CUJI B MUPE MOCJI€ BTOPOH MHPOBOM BOMHBI.
Havano «xonopnoii BolHb». TpyaHoctu mnocineBoeHHoro passutusi CCCP. VikecroueHue
HNOJUTUYECKOTO  peKHMMa M HACOJIOTHYECKOTO  KOHTpouyiss.  [lombITkM  OOHOBIIEHUS



«rocyaapctBeHHOro connanuzMa». XX cbe3g KIICC u ocyxnenue Kynapta muuHocTH CTannHa.
«OTTenensy B TyXOBHOH cdepe. DkoHOMHUUeckue pedopmbl cepenuubl 60-xX T010B, TPUUUHBI
UX He3aBeplleHHOCTH. HapacTaHue KpU3HCHBIX SIBIEHUIl B COBETCKOM oOmectBe B 70-e —
cepenune 80-x ronos. Buemnssa nomutuka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIku K
000CTpPEHHI0 MEXIyHapoAHOH oOcrtaHoBKkH. «llepecTpoiika»: CyIIHOCTb, 1€, 3alayH,
OCHOBHBIE dTalbl, pe3yiabTaThl. Pacmag CCCP. O6pa3oBanue CHI'.

CraHoBiieHHE HOBOU poccHiickoi rocynapctBeHHOCTH (¢ 1991- mo Hactosiiiee Bpems).
JluGepanbpHas KOHLENIMS POCCHHWCKHX pedopMm: Tepexoa K pbIHKY, (OpMHUpOBaHHE
IpaXkJJaHCKOro olIecTBa M IpaBoBoro rocyaapcraa. «lllokoBas Tepamus» 3KOHOMHUYECKUX
pebopm B Hauvane 90-x romoB. Koucrturymms Poccuiickoit  ®enmeparmu  1993r.
MesxHanoHaIbHbIe OTHOLICHUs. [lonuTHYecKne mapTuu U OOLIECTBEHHBIC IBHMXKEHUs Poccun
Ha coBpeMeHHOM »Htane. Poccus Ha mytu MmopaepHuszauuu. Poccust B cucreme MHpPOBOM
SKOHOMHUKH U MEXyHAPOJHBIX CBSI3EH.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3aueTHBIX B akagewm.
Bunel yue6HoI paboTh €IMHULAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyAUTOpPHBIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0.9 32
[IpakTuueckue 3ansatus (113) 0.4 16
CamocrositesbHas padora (CP): 1.7 60
CamocTosiTeIbHOEC U3YUYCHHUE PA3/IeTIOB TUCIIUILIMHBI 1.7 60
Buj KoHTpoJIs: 3a4eT / IK3aMeH 1 sk3amen (36)

AHHOTanus padoyeil mporpaMMsl M CUMIIMHBI «Duiiocodus»
(b1.B.3)

1. Heap aucuumauHbI: cHOPMUPOBATH Yy CTYACHTOB KOMILUIEKCHOE MPEJICTABICHUE O
ponu u Mecte GUIOCOPUU B CHCTEME TYMaHUTApPHBIX, COLMAIBHBIX U ECTECTBEHHBIX HaYK,
MO3HAKOMHUTh HMX C OCHOBaMHU (miiocodckoro 3HaHUS, HEOOXOIUMBIMH IS PEHICHUS
TEOPETHYECKUX U MPAKTUYECKHUX 3a/1au.

3amaun TUCHMILINHEI:

- (opmMHupoBaHUE HAYYHBIX OCHOB MUPOBO33PEHHS CTY/ICHTOB;

- hopMHPOBAHNE HABBIKOB JIOTUYECKOTO, METOAOIOTHUUECKOT0 U (hUITI0CO(PCKOTO aHaIu3a
pa3BuTusg W (GYHKIIMOHUPOBAHUS PA3TUYHBIX Ccdep JKU3HM OOIIEeCTBa, €ro COIHMAIBHBIX
WHCTUTYTOB;

- (opMupoBaHHE yMEHHN HUCIOIB30BaTh (puiiocodckre 3HaHUSA B MPOQPecCHOHATBHON
NEATeTLHOCTH OYAYIUX CTICIIHAINCTOB;

- dbopMUpOBaHHE TBOPYECKOTO MBIIUICHUS, CAMOCTOATEIBHOCTH  CYXIACHHIA,
MHTEpecCa K OTEYECTBEHHOMY M MHPOBOMY KYJIbTYPHOMY W Hay4dHOMY HACJIEAMIO, €ro
COXPaHEHHUIO U MPEYMHOXECHHUIO.

2. Tpe6oBanus K pe3yIbTaTaM 0CBOEHHS AU CHUTIIHHBI

Wzyuenne aucuummbael  «Duigocopus» NpH  MOATOTOBKE  CHCIUAIUCTOB MO
CIeIUaNbHOCTH  «XHMMHUYECKass TEXHOJOTHS OSHEPrOHACBHIIICHHBIX MAaTepUalioB H3ICITUI»
HAIpaBJICHO HA MPUOOPETEHUE CIICIYIOMINX KOMITCTCHITHIA.

OO1IeKyIbTYpHBIE:

- CcIOCOOHOCTBIO K a0CTPAKTHOMY MBIIICHHIO, aHau3y, cuaTe3y (OK-1);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI (DUIOCO(MCKUX 3HAHUU A (OPMHPOBAHUS
MHUpOBO33peHdeckoi mosuiun (OK-2);

- TOTOBHOCTBIO K CaMOPAa3BUTHIO, CaMOpEalM3allid, HCIOJIb30BAHHIO TBOPYECKOTO
norenimana (OK-7).



B pe3ynomame u3zyuenun Oucyunaunovl cmyoeHm 00J1HCeH:

3HAMb:

— OCHOBHOE COJIepXaHHME IJVIaBHBIX (WIOCO(CKUX IIKOJ U  HalpaBJeHUH,
NpEeJCTaBUTEINICH 3TUX MIKOJ, CBSA3b U Pa3Nuune UX GUI0COPCKUX UACH;

— CBA3b UCTOPHUKO-(QMIOCO(CKUX KOHIENUMH ¢ COBPEMEHHBIMU IpolieMamMu
WH/IMBUYaJIbHOW U OOILECTBEHHOM KU3HM;

ymemn:

— TIOHMMAaTh M aHAJIU3MPOBATH MUPOBO33PEHYECKUE, COLMAIbHBIE U MHIUBHyalbHbIE
po0JIeMbl COBPEMEHHOM JKU3HU;

— TPaMOTHO BECTH JUCKYCCHIO, apTyMEHTHPOBAaHO OTCTAaWBaTh CBOIO TO3HIHMIO TIO
3HaYUMBIM (pusocodpckuM mpodaemMaM COBPEMEHHOW KHM3HM, ONMUPAsCh HAa HapaOOTaHHBIA B
ucropur punocohun MaTepuan,

— TPHUMEHATh NOJy4YeHHBIE (uinocodckue 3HAHUS K PEUICHHI0 NMPO(eCcCHOHAIBHBIX
3a1a4;

gnademn:

— TpeACTaBICHUAMU O (uiocopuu Kak HayKe U CHCTEME LIEHHOCTEH, €e MecTe B
CHCTEME TyMaHUTApHOTO 3HAHMUS,

—  OCHOBaMH (puoco(cKOro MbIIIICHUS;

—  KaTeropuajbHBIM almapaToM H3y4aeMOH TUCHHILIMHBI, (HUIOCOOCKUMU METOJIaMH
aHaJM3a Pa3IMYHBIX MPOOIIEM, HaBBIKaMH (pUI0coPCKOi KyabTYpHl 7Sl BHIPAOOTKH CUCTEMHOTO,
LIEJIOCTHOTO B3IVIAZAa Ha JEHCTBUTENBHOCTh U MECTO XMMHMU U XMUMHMYECKOH TEXHOJIOTUHM B
LIEJIOCTHOM KapTUHE MHUpA.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Beenenue. dunocodus, ee mpoucxoxkaeHre 1 poib B 00IIECTBE.

Moayas 1. OcHoBHbIE Pri10cOPCKHE HIKOJIbI.

AnTtnuHas ¢unocopus (nocokpatuku, co¢uctel, Cokpar, [emokpur, Ilnaron,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKas (uiiocodus). OcHOBHBIE MPOOIEMBI CpPEIHEBEKOBOM
¢mtocopun u snoxu Bozpoxnenus. dunocodpus Hosoro spemenu (XVII — XVIII BB.)
Wneonorus [Ipoceemenus. Hemenkas knaccuueckas ¢uiocopus. Pycckas ¢punocopus XIX —
XX BB. OcHOBBl Mapkcuctckoi ¢uiocopur. OCHOBHBIE HANpaBICHHUS COBPEMEHHOU
bunocoduu.

Mopnyas 2. ®uiiocopckne KOHUENIUN ObITHSA ¥ MO3HAHMSA.

[Ipobnema ObiTHs B uctopuu Quiocopuu. [loHATHS MaTepuasbHOTO W HICATHHOTO.
OcHoBHBIE (uinocockue HampaBieHUs: MaTepuanu3M U uaeanusMm. [IpuHuun riaobambHOro
ABOJIIOI[MOHU3MA B COBPEMEHHON HAYYHON KapTHHE MUPA.

Konneniumu npocTpancTBa U BpeMEHH B UCTOPUU HHIIOCOMUHN U HAYKH.

[Ipoucxoxaenue cozHanus. Poap Tpyna B MpOUCXOXKIAEHUN CO3HAaHM. Mneanncrnueckue
U MaTepUaIMCTUYECKUE KOHUenuuu co3HaHuss. Co3Hanune M Mo3r. Co3HaTrenpbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konnenuuu rHoceosoruu B HUCTOpUH  (QUIOCOPHUU: CEHCyallu3M, palMOHAIIU3M,
CKEITUIM3M, arHOCTUIM3M, KOHIIETIIHS BPOK/IEHHBIX UAEH, apruopu3M. J{nanekTuka mo3HaHus:
qyBCTBEHHOE U pallioHanbHOe. OCHOBHBIE TEOPUU UCTHHBI.

Mopnyas 3. IIpo6Jiembl yesnoBeka B pusrocodun.

Yenosek kak npeaMer puiocodckoro ananusa B ucropun gpuiiocoduu. [IpoucxoxneHue
YeJI0OBEKA: INPUPOJHBIE M COLMAJIBHBIE YCIOBHS aHTPOIIOCOLMOreHe3a. buosormdeckoe u
colMangbHOE B yenoBeke. HAMBUA, MHANBUIYaTbHOCTD, TUYHOCTbD.

CMBbICH KHU3HU U TpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. [IBrkeHue
HEHACWUJIUs, €ro poib B coBpeMeHHOW >ku3HU. llemm w mnennoctu. CBoOoga BOIM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HBIE, SCTETUYECKUE IEHHOCTH.



Monayab 4. Pusiocopusi HCTOPUM U 001IECTBA

YemoBeK B CHCTEME CONMANBHBIX CBsa3ed. JIMYHOCTE M Macchl, cBoOOma o
HeoOxomumocTh. Dunocodpust ucropun: GopMalMOHHAS W [MBWIM3ALMOHHAS KOHLEMIUU
HUCTOPUYECKOro pa3BuTUA. [IporpeccucTckrue W IMUKIUYEeCKHEe MOJenu pa3Butus. [1o6ambHbIC
po0ieMbl coBpeMeHHOCTH. KoHLenus ycToiMunBOro pa3BUTHs U CLIEHApUU OYIyIIETO.

OOmectB0 U ero crpykrypa. ColualibHas, TOJIUTAYECKAss W JyXOBHas cdepsl
obmiectBa. Konnenuuu rocyaapcrsa B uctopuu punocodckoit mpiciu. ['paxaanckoe o0111ecTBoO
Y TIPaBOBOE r'OCYIapCTBO.

Monayasb 5. @usiocodckue npodaeMbl XMMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHeHaydHoe 3HaHue. CTPYyKTypa Hay4dHOTO 3HAHHS, €r0 METOJIBI U (POPMBL.
Hayunble peBOJIIOIIMM U CMEHA TUIIOB palMOHadbHOCTH. Hayka B coBpeMEHHOM Mupe. JTHKa
HayK{ U OTBETCTBEHHOCTH YUEHOTO.

[IpoGnema cooTHOmeHUS HAayKd M TexHUKU. ColuanbHble TOCIEACTBUS HAy4YHO-
TEXHUYECKOTO IIporpecca. DTHUYECKHE M DKOJOTMYECKHUE HUMIIEPaTHUBbI Pa3BUTUA HAYKU U
TEXHUKH.

MecTo XuMUU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHAas MpoOiieMa XMMUU KaK HAyKu U
npousBojacTBa. llenmn w 3amaum  xumudeckod — TexHonoruu. Croenuduka XUMHKO-
TEXHOJIOTUYECKOT0 3HAHUS: (PYHIaMEHTAITBHOE U MPUKIIATHOE, SMITMPHIECKOE M TEOPETHICCKOE.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHBIX B akagem.
Buapl yue6HOI paboThl €MHHLIAX yacax
O0mas TpyA0eMKOCTh JMCIHUIIIMHBI 10 Y4e0OHOMY IIAHY 3 108
AyIMTOpHBIE 3aHATHS: 1.33 48
Jlexruu (JIek) 0.89 32
[Tpaktuueckue 3ansatus (I113) 0.44 16
CamocrosiTesbHas padora (CP): 1.67 60
CaMoCTOSITENIbHOE U3YUYEHHUE PA3AEIO0B TUCIUIUIMHBI 1.67 60
Buj koHTpoJIsi: 3a4eT / IK3aMeH 3aver ¢
OLICHKOH

AHHOTanus padoyel NPOrpaMMbl JMCHHILIMHBI « JKOHOMHKA M YIIPaBJICHHE
NPOU3BOACTBOM))
(b1.6.4)

1. Heap JMCHMIUVIMHBI: TIOJYYEHHWE CHCTEMBbl 3HAaHUM 00 HKOHOMHUYECKHX
3aKOHOMEPHOCTSIX (PYHKIIMOHUPOBAHUS XUMHYECKOIO MPOU3BOJCTBA B CUCTEME HAllMOHAJIbHOMN
HSKOHOMHKH, OOydyeHHEe HKOHOMHYECKOMY MBIIIJICHUIO W  HCIOJB30BAaHUIO 3HAHUH B
MIPaKTHYECKON JEATEIbHOCTH.

3agauM  AMCUHMIVIMHBLIPHOOPETEHHE CTYJAEHTAMU TEOPETHUECKUX 3HAHMU 110
HSKOHOMHUKE MPEANPUATHS U MPAKTUYECKOTO HCIOJIb30BAHHSA HX B YIPABIECHUM XUMUYECKUM
IPOM3BOJICTBOM;IIONyYeHHE NPUKIAJHBIX 3HAaHUA B 00JacTH pPa3BUTHUA (OPM U METOAOB
HKOHOMUYECKOTO YIPABJIEHUS NPEINPUITHEM B YCIOBHUSIX PBIHOYHON 3KOHOMHKH;OBJIAJIEHUE
CTYJEHTaMH OCHOBHBIMH METOJAMM PEIICHHUS 33]a4 yIPaBIEHUS MPOU3BOACTBOM, B TOM YHCIIE
Ha IPEIIPUITUIX XUMUUYECKOIN MPOMBIIUIEHHOCTH;IOIyYeHIE 3HaHUH KOHKPETHBIX IPHUEMOB T10
00ECIeYeHUI0O M TOBBILEHUIO 3(P(PEKTUBHOCTH YIPABICHUECKOW JAEATEIbHOCTH KOMIAHMH,
BKJIIOYAsl XMMHYECKYIO IIPOMBIIUIEHHOCTD.



2. TpeGoBaHus K pe3yjbTaTaM O0CBOEHUSI AU CHUIIMHBI

N3ydyenne kypca «IJKOHOMHKAa U YIpaBJICHHWE MPOU3BOJCTBOM» IPU IOATOTOBKE
CHELHATHUCTOB 10 CHEIHUATBHOCTH «XHMMHUYECKas TEXHOIOT Ul SHEPrOHACHIIIEHHBIX MaTEPHUAIOB
U3JIENIHID» HaIpaBJICHO Ha MPUOOPETEHUE CIEIYIOIINX KOMIETSHIIUH.

OO1eKyIbTypHEIE:

- CIOCOOHOCTBIO MCIOJIb30BaTh OCHOBBI AKOHOMUYECKUX 3HAHUHM B Pa3IMYHBIX chepax
xusnenestenpaoctu (OK-4);

- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI MPABOBBIX 3HAHWM B pa3iMuHBIX cdepax
npodeccuonanbHo# aestenpHoctd (OK-5).

[Ipodeccruonanbuele:

- CIOCOOHOCTBIO K pELICHHIO NPOPECCHOHATIBHBIX MPOM3BOJACTBEHHBIX 3ajad,
BKJIIOUAIOLIUX pa3paboTKy HOPM BBIPAOOTKH U TEXHOJOTMYECKHMX HOPMATHUBOB PacXOJ0BaHUs
CBIPbsI, MAaTEPUAJIOB M DHEPreTHUECKUX 3aTpar, oOecreyeHne TpeOOBaHUI MO CTaHIapTU3AIMH,
cepTuUKaM ¥ KadyecTBY MPOAYKIIHU, COBEPUICHCTBOBAHHE KOHTPOJS TEXHOJOTUYECKOTO
nporiecca (ITK-4).

B pezynomame uzyuenusn oucyuniaunvl cmyoeHm 00aM4Ccen:

3Hamy:

—  OCHOBBI SKOHOMHKH B Pa3NUYHbIX chepax KU3HEACSITETbHOCTH;

— [JHOpMAaTHBHBIE IPABOBBIE AKTHI, PETIIAMEHTHUPYIOIINE IEATEIbHOCTD PEATPHSITHS

—  [Jmertonp! pa3pabOTKH ONEPATUBHBIX M MPOU3BOICTBEHHBIX IIIAHOB;

—  [JmeTtomp! ¥ cIOCOOBI OILIATHI TPYQ;

ymemy:

—  COCTaBJIATH 3asBKH Ha 000pYJI0BaHUE;

—  COCTaBJISTh OTYETHI MO BHIMOJIHEHUIO TEXHUYECKHUX 3aJaHUil;

—  COCTaBJIATh TEXHUYECKYIO IOKYMEHTALHUIO;

—  OpraHM30BaTh pabOTy KOJUIEKTHBA B YCIOBUAX JEHCTBYIONIETO IPOU3BOJICTBA;

— TOTOBHUTH MCXOJHBIC JIaHHBIC JJISI BHIOOpPAa M OOOCHOBAaHUS HAayYHO-TEXHUYECKUX U
OpraHU3aIMOHHBIX PEIICHUH Ha OCHOBE DKOHOMHYECKOTO aHaJIN3a;

— pa3pabaTbiBaTh OIEpaTHBHBIC IUIaHBI pPabOT TMEPBUYHBIX TMPOU3BOJICTBEHHBIX
IOApa3IeJICHUN;

enadems.:

— MeTOJaMM M HMHCTPYMEHTaMH NpPOBEIEHUS HKOHOMMUYECKOI'O aHalu3a 3aTrpaTr |
pe3ybTaTOB AEATEILHOCTH TPOU3BOICTBEHHBIX NOJPa3ICIICHUIH;

—  WHCTPYMEHTaMH TUTAHUPOBAHHS W BBHIMIOJIHEHHUS] MEPONPUATHI IO TPOU3BOJCTBY
POJyKIIMH;

—  OCHOBaMH SKOHOMHYECKHX 3HaHUH B pa3IMuyHbIX cepax KU3HEAEATEIbHOCTH.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Moay.as 1. Beenenne. OCHOBBI PHIHOYHOM IKOHOMHUKH

1.1 xonomuueckue nompednocmu, o1a2a u pecypcol. JKOHOMUUECKUE CUCEMbl U UX
cyuwinocmp. OOIIECTBEHHOE MPOU3BOJICTBO M DKOHOMHUYECKHE OTHOMmIeHUs. [[pon3BoICTBEHHBIC
BO3MO>KHOCTH OOIIIECTBAa U SKOHOMHYECKU BBIOOP. KprBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH YyOBIBAaMOIIEH TpeneabHON MONe3HOCTUM. THIBI W MOJETH SKOHOMHUYECKHX CHCTEM.
DNIEeMEeHT SKOHOMHYECKOH cucTeMbl. TpaaunnoHHas 3koHoMuYeckas cucreMa. CoOCTBEHHOCTb:
dbopMBbI U TTyTH BX TTpeoOpa3OBaHMUs.

1.2 Poinounsiii mexanuszm cnpoca u npeonoxcenusn. Cogepuiennan u necogepuieHHas
KonKypenyuu. ToBapHBI (PBIHOYHBIN) THUM OOIIECTBEHHOTO TPon3BOACTBA.CyIIHOCTh W
YCIIOBHSI BO3HUKHOBEHHUSI pblHKA. BUJIbI PHIHKOB U UX CTpyKTypa. @yHKIMH pblHKA. ToBap u ero
cBoiicTBa. Crpoc U npeajiokeHue Ha peiHKe. [IoHATHE «3IaCTUYHOCTEY. DIACTUYHOCTh CIPOCa
U TpeJIoKeHUs, ToueyHas u aAyroBas. CoBeplIeHHass U HECOBEPILIEHHAas KOHKYPEHIIHH.
Mounonomnus. Makcumu3zanusi IpuObLTH MOHONOIUCTOM. ONIUTOMONHS.



1.3 Ilonamue HaUUOHANLHOU IKOHOMUKU, OCHOBHbBIE MAKPOIKOHOMUYECKUE
nokazamenu. [lOHATUS COBOKYIIHOTO CIpOCa W COBOKYIHOIO MpeayioKeHus, (HhaKkTopsbl,
BIUSIONINE HAa WX m3MeHeHws. [lorpebnenuss u cOepexeHus. DKOHOMUYECKHI KPyrooOoporT.
[TpousBoacTBO, 0OMeH U pacnpenenenue. [lorpedienue, coepexeHre, HHBECTUIIMA TOBAPOB U
YCIIYT.

1.4 @unancosana cucmema u unancoeasa noarumuka oouiecmea. 1'ocynapCTBEHHbIN
OI0/KET U rocyapcTBEeHHbIN goar. Hamoru u HamoroBas cucrema.

MonayJb 2. IJKOHOMHYECKHE OCHOBBI YIIPaBJIEHHUS IPOU3BOJACTBOM

2.1 Ilpeonpuamue Kak cyOveKm pPbIHOYHO20 X03AUCHEA. DKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTHM WX TMpOsBIEHUS Ha mnOpeanpuatuud. Ponbp coenuamucta XUMHYECKOR
IIPOMBINUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOM OSKOHOMHKM. IIpennpusarne — kak
CyOBeKT M  OOBEKT MPEANPUHUMATENHCKON  JIeATENbHOCTH. 3aKoHoAaTenbHas  0asza
IPEIIPUHUMATENBCKON JieATenbHOCTH. HopMaTuBHO-IIpaBOBBIE aKThl, PETJIaMEHTUPYIOIINE
JIeSTeNIbHOCTh mpennpuiatus. OpraHu3alioOHHO-TIPaBOBbIe (GOpPMBI  MPEANPUHUMATENHCKON
NEeSITETLHOCTH ¥ KPUTEPHH UX BbIOOpa. DopMbl COOCTBEHHOCTH. BHEIIHAS M BHYTPEHHSS cpesia
MPEITPUSITHSL.

2.2 Mamepuanvno-mexnuueckan 6aza npouzeoocmea. CrIpbeBasi W TOIUIMBHO-
JHepreTuyeckass 0aza XUMHYECKHX MpPOU3BOACTB. [IpoW3BOACTBEHHas TmporpaMma U
IPOM3BOJICTBEHHAsI MOIITHOCTh NpeanpusThs. KauecTBO 1 KOHKYPEHTOCTIOCOOHOCTH TPOTYKIIHH.
DOKoHOMHYECKOe O00OCHOBaHWME BBIOOpa ChIpbS W TOIUIMBa. PecypcocOepeskeHue.
AJbTEepHAaTUBHBIE HCTOUYHUK ChIpbs U 3Hepruu. OpraHu3anus CKiIaJcKoro Xo3siicraa.

2.3 Mamepuanvno-mexuuueckue pecypcol npeonpuamus. OcHOBHbIE
MPOM3BOJICTBEHHBIE (DOHABI XMMUYECKUX MPEANPHUATHIA: MOHIATHE, KIacCU(PUKAIUS U CTPYKTYpa.
[TonsiTe U CTPYKTypa OCHOBHBIX cpeacTB. OIleHKa OCHOBHBIX CpeICTB. MeTobl OIIEHKH
OCHOBHBIX (oHIOB. [loKa3arenu HCroab30BaHUS OCHOBHBIX IPOM3BOJICTBEHHBIX (HOHIOB. M3HOC
U aMmMopTu3auus OCHOBHBIX (OHJOB. OueHKa >(PQPEKTUBHOCTH HCIIOIb30BaHUS OCHOBHBIX
IIPOU3BOJCTBEHHBIX (DOoHAOB. Bocrnpons3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpencTBa
OPEANpUATHS: OHATHE, COCTaB U CTPYKTypa. McTouHuku GpopMHUpOBaHUS 0OOPOTHBIX CPEACTB.
O6opaunBaeMOCTb  OOOPOTHBIX CpeAcTB. MarepuanbHble 3amacbl Ha  IPEIIPUSITHH.
Onpenenenre NOTpeOGHOCTH B 0OOPOTHBIX CPEACTBAX.

2.4 Tpyooevie pecypcovt npeonpusmusn. llepcoHan TpeaAnpuaTHss U €ro CTPYKTypa.
OCHOBBI OpraHu3aly TpyJaa Ha NpeanpusTud. I¢P(PeKTUBHOCTh UCIOIb30BAHUS MEepCcoHala U
pabouero Bpemenu. [IpousBoauUTENLHOCTh TpyJda M ormiata Tpyna. Opranuzarus 3apaOoTHOM
I1aThl Ha npeanpusaTid. CocTaB U CTPYKTYypa NMPOMBIIUIEHHO-IIPOM3BOACTBEHHOTO NIEPCOHAIIA.
[Tpon3BOUTENBHOCTD TPYy/Ja: MOHITHE, MTOKA3aTeNN U METOAbl u3MepeHus. HauBuyanbHas 1
oOIIeCTBEHHAsT  MPOM3BOJAUTEIBHOCTH  TpyJda. PesepBl M (QakTOpbl  MOBBIIICHUS
MIPOU3BOIUTENIBHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIJIAThl TPYAa Ha IPEIIPUSITUH.

Mopnyasb 3. TeXHHKO-I)KOHOMHYECKHI aHAJIM3 HHKEHEPHBIX PelleHu i

3.1 /Ioxo0bt u pacxoovl Ha nPou3800CmME0, U Pealu3ayuio nPoOYKyYuu npeonpusmus.
W3nepKK TMPOMU3BOJACTBA MPOAYKUUH (ce0ecTOMMOCTb), MNpHObUIb, PEHTA0ENIBbHOCTE U
neHooOpazoBanue. [loHATue 3aTpaTbl Ha MPOU3BOJACTBO M  peaM3alldi0  MPOIYKIUU
(cebecroumocth). Buapl u 3HadeHume knaccupukanuu 3arpar. CTpykTypa 3aTpaT Ha
MIPOM3BOJICTBO U peanu3aluio npoaykiuu. OcoOeHHOCTH pacdera 3aTrpaT Ha MPOU3BOJCTBO U
peann3annio NPOAYKINU B KOMIUIEKCHBIX IPOM3BOACTBaX. OCHOBHBIE IIyTH CHUKEHMS 3aTpaT Ha
MPOU3BOJCTBO Mpoaykuuu. Jloxoasl npennpustus. [lonstue npulbiin 1 10X0/1a NPEANpUATHS,
MeTO/bI UX pacueTa. PeHTabenbHOCTb, €€ BUABI U METOABI pacyera. I1yTH moBbIeHUs TpuObUIN
U PEHTa0eNbHOCTH Ha IPEIIPUSITUSIX.

3.2 I]lenoobpasoeanue u yenogaa norumuka. liena Ha MpOyKIMIO U IPUHIUIIBI
neHooOpa3zoBanus. Busl ieH. CTpykTypa 1eHbl, cucTeMa IieH. B3auMocBsI3u 1IeH U U3JIepIKeK.
[lenoBas nonutuka. Pa3paboTka IeHOBOW CTpaTEeTHH.

3.3 QDunancoso-kpeoumnsle OMHOUWEeHUA npeonpuamuil u cucmema
Hanozoodnoxmcenun. llonsTHe, coctaB M CTPYKTypa ¢uHaHCOB mnpeanpustus. CylIHOCTb,



¢bynkuuu 1 3anaun GuHaHcoB npeanpusaTus. CoOCTBEHHBIE U 3a€MHbIE (PMHAHCOBBIE PECYPCHI.
bananc noxonos u pacxonos. Hanorosas monmuruka. [Ipuniuner HanorooGnoxenus. Hanoru u
IUIATE)KH, YCTAHOBJIGHHBIE 3aKOHOAATEIbCTBOM: BH[IbI, CTaBKH, OOBEKTHI HAJOTOOOJIO0KEHUS U
CPOKH yIUTaThl HAJOTa B OIOKET.

4. O0beM y4eOHOH JUCHUIIJIMHBI

B 3aueTHBIX B akanem.
Buner yaeOHOI paboThI €IMHULIAX yacax

OO01masi TpyA0eMKOCTh M CUMILIMHBI 10 Y4eOHOMY ILJIAHY 4 144
AyIUTOPHBIE 3aHITHS: 0,9 32
Jlexmm (Jlek) 0,45 16
[Tpaxtuueckue 3ansatus (I113) 0,45 16
CamocrositesnsHas padora (CP): 2,1 76
Bua konTposs: Ik3amen 1 36

AHHOTanus padoyeil mporpaMmMsl JMCUMIIMHBI « MaTeMaTHKa))
(b1.B.5)
1. Hesm u 3a1a4M JUCHUTLTHHBI
Heab0 JMCHUIUIMHBI SBJISETCS (OPMUPOBAHUE Yy CTYIEHTOB CUCTEMBl OCHOBHBIX
HNOHSTUM, UCHIOJb3YEMBIX ISl MOCTPOCHUS BAXKHEUIIMX MAaTEMaTHMUECKUX MOJENEH, U YMEHUs
UCII0JIb30BaTh MATEMAaTUYECKHE METOABI JUIsl OIIMCAHUS Pa3IMUHBIX ITPOLECCOB.

OCHOBHBIMH 321aYaMH JUCHHUIUIMHBI, PCIICHUE KOTOPBIX OOCCIICUYMBACT IOCTHUKCHHE

1EITH, SIBIISTFOTCSI:

— (opmupoBaHue TOHMMAaHHS 3HAYUMOCTH MaTEeMAaTHYECKOW COCTaBISIONICH B
€CTECTBEHHOHAYYHOM 00pa30oBaHUU OakasiaBpa;

—  O3HAaKOMIIEHHE C CHUCTEMOW MOHSTHHA, MCTOJB3YyEeMbIX JUIsI OMHCAHMS BaKHEUIITHX
MAaTEMATUYCCKUX MOﬂeHeﬁ 1 MaTEMATHYCCKUX METOJ0B, U UX B3aUMOCBA3LBIO,

—  O3HAKOMIIEHHUE C MPUMEpPaMU MPUMEHEHHUS MaTEMAaTHUECKUX MOJIENel U METOIOB;

— ¢opMUpOBaHHE HABBIKOB M YMEHUU HCIIONH30BAHMUS MATEeMAaTUYECKUX MoOJeTeH u
MaTeMaTUYECKUX METOOB.

2. TpeGoBanus k pe3yJbTaTaM 0CBOCHUS AUCHMIIIMHBI
N3yuenne kypca «MaremaTHKay HpU MOATOTOBKE CIEHUAIUCTOB IO CIEHATBHOCTH
18.05.01 Xumuyeckass TEXHOJIOTHUSI SHEPTOHACHIIIICHHBIX MAaTEPUATIOB M U3JIEJUI CIIOCOOCTBYET
IpHUOOPETEHUIO CIEAYIOINX KOMIETEHIUH:
OOmeKyIbTypHBIC:
- CcIoCOOHOCTBIO K a0CTPAaKTHOMY MBILIUICHHIO, aHanu3y, cuaTtesy (OK-1);
Ob6menpodeccruoHaIbHBIC:

- CIOCOOHOCTBIO  HCHOJB30BATh  MaTeMAaTU4YEeCKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHUs 331a4 cBoel nmpodeccnonansHoi aesteaproctd (OITK-1).

B pezynomame usyuenus oucyuniaunvl cmyoeHm 00194Cen:

3HAMb!

—  OCHOBHI AM(PepeHINaTbHOTO U UHTErPaIbHOTO MCUUCIeHUs, AuddepeHnnanbHbIx
YpaBHEHMI, TEOPUU BEPOSITHOCTEN 1 MaTEMAaTHUYECKOM CTaTUCTUKHY;

— MaTreMaThyeckue TEeOpUHh U  METOAbl, JIeKallie B OCHOBE IIOCTPOEHHUS
MaTeMaTHIEeCKHUX MOJICIICH;

—  OCHOBBI IPUMEHEHMSI MATEMaTHUYECKUX MOJIETIEN U METOJI0B.

ymemy:

—  BbIOMpaTh MaTEMaTHYECKUE METO/Ibl, IPUTOAHbIE [l PELICHNs] KOHKPETHOH 3a/1a4H;

— HCIOJB30BaThb MaTEMaTHYECKHUE TOHATHS, METOAbl M MOJAEIM [yl ONMCAaHUs
pa3IMYHBIX IIPOLIECCOB;



— BBIBJIATh MaTE€MaTUYeCKHE 3aKOHOMEPHOCTH, JIeXKAale B OCHOBE KOHKPETHBIX
IPOLIECCOB;

—  HCIOJB30BaTh OCHOBHBIE METOJIbI CTATUCTHYECKOW 00paOOTKU JAHHBIX;

— NPUMEHATh MaTeMaTHYECKHE 3HAHUS Ha MEKIUCIUIUIMHAPHOM YPOBHE.

enaoems:

— ocHOBaMHM  (yHIAMEHTAIBHBIX  MaTeMaTH4YeCKUX  TEOpU W HaBBIKAMH
UCTIOJIb30BAHUS MATEMaTUYECKOTO aNlapara;

—  METOJaMHM CTaTUCTHYECKOH 00paboTKu HHPOpMALIUH.

3. Kpatkoe coaep:xkaHue TUCHHMIINHBI
1 CEMECTP

1. Beenenue.

[Ipeamer u meroasl matemaTuku. OnucaHue OCHOBHBIX pa3zesioB Kypca. IlpaBuna u

TpeOOBaHUS IPU U3YUYCHUHU Kypca.
2. DJIeMeHThI ajiredpsbl.

UucnoBble MHOXeCTBa, KoMIUlekcHble uucia. Onpegenurenun II u Il mopsankos.
BekTopbl: OCHOBHBIE MOHSATHUSA, CKATAPHOE, BEKTOPHOE M CMEUIAHHOE NMPOU3BEACHUS BEKTOPOB.
AHanmuTHYecKasi TeOMETpusi: MpsAMas Ha IJI0CKOCTH, KpuBble Il mopsiaka. Matpuubl: 1eicTBUS
HaJ MaTPUIIAMHU, TIPUBEJCHUE K CTyleHIaToMy BuIy U BUay [aycca. Panr matpuibl. O0parHas
matpunia. Teopema Kponekepa-Kamennu. Pemenne cucteM nuHEHHBIX —anreOpandeckux
ypaBHeHu. COOCTBEHHBIC YUCIIa U BEKTOPHI. KBagpaTu4HbIe POPMBI.

3. ®ynkuus oaHoii nepemennoii. [lpenen ¢pynkuuu. HenpepsiBHOCTH PyHKUIMH.

@Oynkiusa. Criocoosr 3amanust ¢yaknun. Ilpenen ¢ynkmmm B Touke. OIHOCTOPOHHUE
npenensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeyHO Manbie U OeCKOHEYHO OombIiire QyHKIUY,
WX CBOMCTBa M B3auMHas cBs3b. CBoiicTBa mpezenoB. [lepBelii UM BTOpON 3amedarenbHbBIE
npenensl. HempepblBHOCTh (YHKIIMM B TOYKe W Ha mpoMexyTtke. CBoiicTBa (QyHKIMIA,
HETPEPHIBHBIX Ha OTpe3kax. TOUKHU pa3pbiBa PYHKIIUU U UX KIacCHU(pUKAIIHS.

4. IndpdepeHuuanbHoe HCUHCIeHHe (PYHKIMH OHOI MepeMeHHOIi.

[IpousBonHas ¢GyHKIUM, €€ TeoOMEeTpUYeCKMid U MexaHudeckuil cmbicia. [Ipasuia
muddepennpoanus. Tabnuua OCHOBHBIX Npou3BOAHBIX. JluddepeHunan QyHKIuM, ero
OpUMEHeHHs K TNPUOIKEHHBIM  BBIUMCIEHUSAM. HBapmaHTHOCTE  (OpPMBI  MEPBOTO
mudpdepennmana. IlpousBogHas cinoxHol QyHkuuu. Juddepenuupyemocts (QyHKIMU:
OlpeNeieHne, TEOpeMBbl O CBS3U  JTUPPEPEHIMPYEMOCTH C  HEMPEPHIBHOCTHIO U C
CyllecTBOBaHMEM Npou3BoJHON. OcHOBHBIE TeopeMbl AuddepeHnnanbHoro ncuncienus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonutana (packpeitTue HeomnpeaeneHHocteil). IIpousBoaHbie
BBICHIMX MOPsIKOB. JIokanbHbIN skcTpeMyM ¢(yHKIMH. HeoOxoaumble U JOCTaTOUHBIE YCIOBUS
skcTpemyma. [IpaBuno uccienoBanus (yHKIMM Ha MOHOTOHHOCTh M JKCTpeMyM. [Ipu3Haku
BBINTYKJIOCTH M BOTHYTOCTH QyHKIUHU. Touku nepernda. Heo6xonumoe u 10CTaTOUHOE YCIOBUS
neperu6a. AcuUMOTOTH (QYHKUIMH, HMX BUABI M CIHOCOOB HaxoxaeHus. OOmas cxema
uccieoBaHus QyHKIHMA, TOCTPOSHHUE UX TPapHKOB.

5. UuTerpajbHoe ucunciaeHue GyHKIUM OTHOIN epeMeHHOM.

[TepBoobOpasznas Qyukuus. HeompeneneHHbI HWHTETrpal W €ro cmoiicTBa. Tabmuna
OCHOBHBIX HHTErpajioB. MeToNbl HWHTErpUPOBAaHUS: HEMOCPEACTBEHHOE WHTEIPUPOBAHUE,
MHTETPUPOBAHUE TMOJICTAHOBKOW, HHTETPUPOBAHKE 1O YacTAM. IHTEerpupoBaHue panyuoHaIbHbIX
npoOeii. MuTerpupoBaHne HEKOTOPBIX HPPANMOHATBHBIX W TPUTOHOMETPUUYECKHUX (YHKIIHM.
OmnpeneneHHbIl UHTETPaJl, €r0 FeOMETPUUECKUN cMbICI. CBOWCTBA ONPENEIEHHOTO MHTETpaa.
®opmyna Herorona-JleiiOnuma. Teopema o cpemHeM 3Ha4YeHHH. 3amMeHa TEPEMEHHOW U
UHTEIPUPOBAHUE II0 YaCTAM B ONpeIeIeHHOM wuHTerpaie. I[IpuinokeHHs OnpeneeHHOro
MHTETpalla K BBIYMCICHUIO IIomaaei miockux ¢uryp. IloHaTne HeCOOCTBEHHBIX MHTETPAJIOB:
OIIpElIEICHUs, CBOMCTBA, METOIbI BEIYUCIICHUS.



2 CEMECTP
1. InddepenuuanbHoe ucuncjieHue GyHKIHH HECKOJIbKHX MepeMeHHbIX. JJ1eMeHThI
TeOPHUHM MOJIs.

OyHKIMM ABYX U 0ojiee NMEpPEMEHHBIX: OIpeleleHne, 00JIacTh OMpeaesieHus, 00IacTh
WU3MCHCHHUS, TEOMETpHUUYECKas WHTEpIpeTarus, JTuHUU ypoBHS. llpenen QyHkumm B TOUYKE.
YactHble MpoW3BOJHBIE (Ha mpuMepe (YHKIMH ABYX IepeMeHHbIX). Juddepennupyemocts
GYHKIIMM HECKOJBKUX IMepeMeHHbIX. JlocTtaTounble ycnoBus muddepeHmupyemoctu. [lonHas
npous3BoaHas. [IpousBonHas cinoxxkHor (ynkmuu. [lomaenii nmuddepennman. HBapuaHTHOCTH
nonmHoro  guddepennmana.  AHATUTUYECKWH  mpu3Hak  nosHoro  nuddepenimana.
HuddepenurpoBanre (QyHKIMM OAHOW M JBYX IEPEMEHHBIX, 3a/JaHHOM HesIBHO. YacTHbIE
MPOW3BOJHBIC ¥ TONHBIC JAu(QepeHnnansl BBICIIMX TMOPSAKOB. TeopemMa 0 paBeHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (A7 (YHKUMU JBYX IepeMeHHbIX). JIoKaiabHBbIE HSKCTPEMYMBI
(GyHKIMU ABYX NMEPEMEHHBIX: HEOOXOIUMOE U JOCTaTOYHOE YCIOBHS SKCTpeMyMma. Y CIIOBHBIN
IKcTpeMyM (MeToa MHOkuTene Jlarpamxka). Haubonbiee u HaumeHsblnee 3HaueHue GyHKIUH B
3aMKHYTOM oOnactu. OcHOBHbIE moOHATUS Teopuu mnousd. CkanspHoe nose. IloBepxHoctu u
auHUH ypoBHS. [Ipon3BoaHas Mo crnenuanbHOCTH. ['pagueHT cKanspHOro MoJs U €ro CBOMCTBA.
Bekropnoe none. JuBeprenius nosst. Porop nomnst. Cesizb MEXy TPAAUEHTOM M MPOU3BOJIHON
10 HaIPaBJICHUIO.

2. KpaTHble uHTErpaJbl.

JIBOMHON HMHTErpan: ONpEeACIIEHUE, N€OMETPUUYECKUH CMBICH, CBOWCTBA. BrlumciieHne
JIBOMHOTO MHTETpajia B JIEKapTOBOM M NOJIAPHOM cucremax koopauHar MHrterpan Ilyaccona.
TpoiiHOW MHTErpai: OoNpeneIcHue, FEOMETPUYECKUI CMBICII, CBOMCTBA. BrlunciieHne TpoiHOro
uHTerpana. IIpuioxkenus JBOMHOTO U TPOMHOTO UHTETPAJIOB.

3. KpuBoJinHeiiHbIe M TOBEPXHOCTHbIE HHTETPAJIbI.

KpuBonmHelHHBI HMHTETpaJl IO KOOPAMHATaM: OIPEACIIEHHE, CBOMCTBA, BBIYMCIICHHE.
Pa6ota B cunoBom noze. @opmyna ['puna. KpuBonuHeiiHble HHTETrpaiibl, HE 3aBUCSIIUE OT MyTH
uHTerpupoBanus. [loteHunanbHas QyHKIUSA, MOTEHLIHUAIbHOE 1oe. [IoHATHE MOBEPXHOCTHOTO
unTerpana. Ilorok Bekropa yepe3 nmoepxHocTh. Teopema ['aycca-Octporpanckoro. @opmyna
Crokca.

3 CEMECTP
1. InddepeHunanbHbie ypaBHEHUs NIEPBOro MOPSAKA.

Juddepennunanbaple  ypaBHEHUS: TMOPSJIOK, pELIEHHE, TEOpeMa CYIIECTBOBAHUSA U
€MHCTBEHHOCTH pemieHus. 3anaya Komm. YpaBHeHHs ¢ pa3fensiolUMUCS TepEeMEHHBIMU.
OnHoponuble nuddepeHanbable ypaBHeHUs. JIuHeliHble audQepeHnnanbHble ypaBHEHUS
NEPBOro MOpsAIKa. YpaBHEHHUS B MOJHBIX AU depennnanax. IHTerpupyomumi MHOKUTENb.

2. InddepennnaibHbie ypAaBHEHHS BTOPOT0 M N-T'0 MOPSIAKA.

Juddepennnanbable ypaBHEHHS BTOPOTO MOPSIIKA, TOMYCKAIOIINE MOHMKEHHUE TTOPsIIKa.
Jlunelinsle quddepeHnranbable ypaBHEHUsT BTOporo nopsaka. CoiicTBa perieHuil. Jlnneinas
He3zaBUcUMOCTh (QyHKIUI. Onpenenurens Bporckoro. CTpykTypa 00111ero penieHus JMHEHHOTo
muddepeHIMaIbHble  ypaBHEHUS BTOPOro mnopsaka. DyHAaMeHTalbHas CUCTEMa pelIeHUi.
Jluneitable ogHOpoONHBIE AU depeHIaTbHbIe YPAaBHEHUSI BTOPOTO MOpsIKa C MOCTOSHHBIMU
Kod(duureHTaMu: nocTpoeHue odmero pemenus. Meron Dinepa. JInHelHble HEOIHOPOIHBIE
muddepeHIManbHbIe YpaBHEHHsI BTOPOTO MOPSIIKa ¢ MOCTOSHHBIMU Kodpduuenramu. Oo1ee u
YaCcTHOE PelIeHUs] HEOJHOPOIHBIX ypaBHeHUH. JIuneitnble nuddepennnanbupie ypaBHEeHUs N-TO
MOpsAJIKA: CBOICTBA pEIICHUH, TEOpeMbl O CTPYKType OOIIEro peuieHus, METOJ BapHaluu
nocTosHHbIX. JluHelHble auddepeHnnanbHple ypaBHEHHS N-TO MOpSAKAa € MOCTOSHHBIMU
kod(urmeHTaMu. AITOPUTM MOCTPOCHUS OOIIETO PEIICHHS.

3. Cucremsl g pepeHInAIbHBIX yPABHEHHUH.

Cucremsl auddepeHInanbHbIX YpaBHEHUN TIEPBOTO MOPSIKA: OOIIHME MOHATHS, TEOpeMa
CYIIECTBOBaHMSA M  COUHCTBEHHOCTH  oOmiero  pemeHus.  CHCTeMBbl  JTUHEWHBIX
T epeHMaIbHbIX YPAaBHEHUN MEPBOrO MOPAIKA: MHTETPUPOBAHHWE METOJOM HCKIFOUEHHUS.



Cuctembl TuHEHHBIX AuddepeHInanbHbIX YpaBHEHUH MEPBOro MOpPsAKA: CBOMCTBA PELICHUH,
TEOPEMbI O CTPYKType OOLIEro pellieHus, METO ] BapualiK MOCTOSAHHBIX. CHUCTEMBl JIMHEHHBIX
OIHOPOJHBIX M  HEONHOPOAHBIX  JIu(p(dEepeHIHaTbHBIX  YpPaBHEHUH C  TOCTOSHHBIMH
KodpduuueHTaMu. OJNEeMEHThl TEOpUU YCTOWYMBOCTH. METOABl UHCIEHHOIO pELIeHUs
Qg depeHIraIbHbIX ypaBHEHUH.

4A.YucyioBbie 1 (YHKINOHAJIbHbIE PS/IbI.

UYucnoBble psAlbl: OCHOBHBIE IOHSATHS, CBOMCTBA CXOISALIMXCA PSIIOB, HEOOXOIMMBIH
IpU3HaK cxoaumocTu. ['apmonuueckuit psan. Psaasr Jupuxie. lIpusHaku cpaBHEHUS PSAIOB C
noJoXkuTenbHbIMU wieHaMu. [Ipusnak [lanamOepa. MHTerpanbHbplii U paguKalbHbIA MPU3HAKU
Komm. 3nakouepenyromuecs: psapl: npusHak JleiiOHuma. 3HaKonepeMEeHHbIE PSIbl: MOHATHUS
abCOJIIOTHOW W YCJIOBHOM CXOJUMOCTH, HpPU3HAK aOCONIOTHOM CXOJMMOCTH, CBOWCTBa
a0COJIIOTHO U YCIIOBHO CXOJSALIUXCS PSAOB.

@OyHKIIMOHAIBHBIE PS/Ibl: OCHOBHBIE MOHATHA, 001acTh cXOAUMOCTH. CTeTeHHBIE PSJIBL:
panuyc, MHTepBaj, o0jacTb cxoauMocTu. CBoiicTBa creneHHbIX psnoB. Psanel Teitnopa u
MakopeHa: CBOICTBa, YCIIOBHE CXOAWMOCTH psifa K HMCXOAHOH (YHKIMH, OCHOBHBIC
pasnoxenus. Pasnoxenue QyHkuuu B paa MakiiopeHa ¢ MOMOIIbIO OCHOBHBIX Pa3lIOKEHUH.
I'maBHOe 3HaueHue (yHkuMHU. OxBUBaJIeHTHble (yHKUUU. [Ipumenenue psnoB Teinopa u
Makxsopena Ji1sl BBIYMCIIEHUS IIPEIENIOB.

2. lndpepenunabHbie ypaBHEHHS IIePBOT0 MOPSIKA.

HuddepeHunanbuple  ypaBHEHHS: NOPSIOK, pELICHHE, TeopeMma CYLIECTBOBAaHHUS U
€MHCTBEHHOCTH peleHus. 3anaya Komm. YpaBHeHHs C pa3fensiolUMUCS [EPEMEHHBIMU.
OpnHoponuble muddepeHanbible ypaBHeHUs. JIuHeilHble aud@epeHnnanbHble ypaBHEHUS
HIEPBOTO MOPsAJKa. YPaBHEHUS B NMOJIHBIX Tuddepenimanax. IHTerpupyromuii MHOXKUTENb.

3. AuddepenunaibHble ypaBHeHHs BTOPOIro U N-ro Nopsaka.

Juddeperunanbable ypaBHEHUS] BTOPOTO MOPsAKaA, JOMYCKAIOIUE TOHKEHUE TTOPSIKA.
Jluneiinbie muddepennnansupie ypaBHEHUs BTOporo nopsiaka. CroiicTBa pemeHuit. Jlnneinas
He3aBUCUMOCTh QyHKIui. Onpenenurens BpoHnckoro. CTpykTypa o0I11ero pemeHus JMHEeHHOro
muddepeHIraIbHbple  ypaBHEHHS BTOPOTO mopsaka. DyHaaMeHTalbHas CUCTEMa pEIIeHU.
Jlunelinble oaHOpoAHBIE AUDdepeHnanbHble ypaBHEHUs BTOPOTO MOPSAIKAa C MOCTOSHHBIMU
KO3 uIMeHTaMH: TOCTpoeHue ob1iero pemenus. Meroa Oiinepa. JIuHeliHble HEOAHOPOIHBIE
TuddepeHraIbHbe YpaBHEHUS BTOPOTO MOPsI/IKA ¢ TOCTOSHHBIMU KodpduuuenTamu. Oduiee u
YacTHOE pEIIeHHUs] HEOAHOPOIHBIX ypaBHeHHA. JInHelHbIe quddepeHnranbable ypaBHEHUS N-TO
HOpsi/IKa: CBOMCTBA peIIeHUH, TEOpeMbl O CTPYKType OOIIero pemeHus, MeToJ BapHaluu
nocTossHHBIX. JluHelHsle auddepeHnnanbHbie ypaBHEHHS N-TO TOPSAKA C MOCTOSHHBIMU
K03 punreHTaMu. AITOPUTM MOCTPOEHUS OOILEro pelieHusl.

4. Cucremsl 11 pepeHIHATBHBIX YPABHEHH .

Cuctemsl nuddepeHnaIbHbIX YpaBHEHUH MEPBOTro MOpsaKa: OOIIue MOHATHUS, TeopeMa
CyLIECTBOBaHMSI U  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CUCTeMbl  JIMHEHHBIX
TuddepeHIMaIbHbBIX YpaBHEHUH TMEPBOrO MOPSIKA: MHTETPUPOBAHUE METOJIOM HCKIIIOUEHHS.
CucreMbl TUHENHHBIX AU(epeHnanbHbIX YpaBHEHHI MEpPBOro MOpsiKa: CBOWCTBA PEIECHUH,
TEOPEMBI O CTPYKType OOILEro perieHus, MeTo]| Bapualii MOCTOSHHBIX. CHCTEMbl JTMHEWHBIX
OJHOPOJHBIX M  HEOJHOPOIAHBIX  JU(p(depeHIHaTbHbIX  YpPaBHEHUH C  MOCTOSHHBIMH
kodpuimeHTaMu. OJIEeMEHThl TEOpPUM YCTOWYMBOCTU. METOAbl UHCIEHHOIO pelIeHus
muddepeHIraIbHbIX YpaBHEHUH.

4 CEMECTP
1. Teopus BeposiTHOCTel. Ciiy4yaiiHble BeTMYUHbI U UX 3aKOHbI pacipeae/ieHus.

IIpenmer teopum BepositHocTell. CiydaiiHble coObITHA. [IpOTHBOMONIOKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHOcuTenbHass 4yacToTa. Kitaccnueckoe M reoMeTpHuecKoe
ONpPEACIICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpUsl BEPOSTHOCTEH. MeTolbl BBIYUCIEHUS
BeposiTHOCTeH. IlpocTpancTBO  aneMeHTapHBIX  coObiTuil.  Kitaccumueckoe —ompeneneHue
BEPOSTHOCTH.  AnreOpa  COOBITHI: TEOPEMBI O  BEPOSTHOCTH  CYMMBI  COOBITHIA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, O0pa3yIOIIMX



MOJIHYIO TPyNIy. AKCMOMAaTH4YECKOE OIpeeIeHIE BEpOATHOCTH. CTaTUCTUUECKOE ONpEeIEHUE
BEPOATHOCTH. YCIIOBHAsl BEPOSATHOCTb. TeopeMbl O BEPOATHOCTU IPOU3BENEHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHil. [lonHas BepostHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna bepHymiu.
JloxanibHas 1 nHTErpangbHas Teopemsl Myaspa-Jlannaca. @opmyia Ilyaccona.

[TonsiTue ciaydaitHO BeauyuHbL. JIMCKpETHBIE U HEMPEPHIBHBIC CIyYalHbIC BEIIMYHUHBI.
3aKoH pacmpeenceHus ciydaiiHoi BenumunHbl. DYHKIUS pacipeneieHus, ee CBOMCTBa, rpaduk.
[11oTHOCT pachpeieCHUs] HEeNPEPbIBHOM CIIydailHOW BEJMYMHBI (IUIOTHOCTh BEPOSTHOCTH).
®opmyna Uil BEPOSITHOCTH MOMaJaHUs HENPEPHIBHOM CIIydalHOW BEJIWYUMHBI B JIaHHBIN
WHTEPBAJ, BBIPAKEHHBIA Yepe3 TUIOTHOCTh BEPOSTHOCTH, F€OMETPHUYECKUN CMBICT (DOPMYIIHL.
bunomunanbHoe pacnpeneneHue. pacnpeneneHue IlyaccoHa, paBHOMEpPHOE pacHpelelieHue,
HOPMAaJIbHOE paclpeieieHre, IKCIIOHEHIMATIbHOE PacIIpeiesICHUE.

2. MaTtemaTu4yecKkasi CTATUCTHKA.

[Ipeamer Maremarnueckol  cTtaTUCTUKH. (OCHOBHBIE 3a/Jadyd  MaTeMaTH4ECKOM
CTaTHCTUKH. BwiOopounblii meroa. Craructudeckoe omnucanme. BeiOopku. ['mcrorpamma wu
noguroH yactor. Cratuctuueckas (dMIupuueckas) QyHKIUS pacrpeaesneHus. Boidbopounsie
XapaKTepUCTUKU U ux pacnpenenenus. CocrostenbHble, 3(P(EKTUBHBIE CMEIIEHHbIE U
HECMEILIEHHbIE OLEHKU MapamerpoB. CTaTUCTUYECKOE CpElIHEEe, CTAaTUCTUYECKash AUCIEPCUs U
CTaTUCTUYECKOE CPE/IHEE KBAIPATUYHOE KaK TOUECUHBIE OLICHKU HEU3BECTHBIX: MAaTEMAaTUYECKOTO
0’XKMJIaHMSI, TUCIIEPCUH, CPEAHEr0 KBAaJpPaTUYHOIO OTKIJIOHEHUs. JlOBepuUTEIbHbIE MHTEPBAJIbI U
MHTEPBAJIbHbIE OLEHKU. JlOBEpUTENIbHBIE OLIEHKHM HEU3BECTHOM BEPOSTHOCTU IO OOJBLIMM
BbIOOpKam. JloBepuTenpHas OIlEHKa MaTEMaTHYECKOTO OXKHUIAHUS MPU HEU3BECTHON TUCTIEPCUH.
JloBeputenbHas OLEHKAa CpEIHEr0 KBaApaTUYHOTO OTKJIOHEHHUS. TOYHBIE BBIOOPOUYHBIC
pactipenenenusi: CrerogeHta (t-pacnpenenenue), @umepa-Cuenexopa (F-pacnpenenenue),
[Tupcona (xz-pacnpe/:[eneHHe). [IpoBepka CTaTUCTUYECKUX TUIOTE3. MaTeMaTuyecKue MeTO/bl
IPOBEPKU CTATUCTUYECKUX TUIOTE3. DIEMEHTBI TEOPUH KOPPEISALIUH.

4. O0beM yueOHOI JUCHMIIIIHHBI

Bcero 1 cemecTp | 2 cemectp | 3 cemectp | 4 ceMmecTp
Buipt yaeoHoi padoThl 3a4. en./ 3a4. en./ 3a4. en./ 3au4. ea./ 3a4. exa./
aK.uac aK.uac aK.uac aK.yac aK.yac
Oomas TPYAOEMKOCTH
AMCIHILIUHLL [0 y4eGHoMy 19/684 5/180 41144 5/180 5/180
MJIaHy
AyAHTOpHbIE 3aHATHS ! 7,1/256 1,775/64 1,775/64 1,775/64 1,775/64
Jlexunn (JIek) 3,565/128 0,89/32 0,89/32 0,89/32 0,89/32
(rg’;)“mqecme AT 3,55/128 | 0,89/32 0,89/32 0,89/32 0,89/32
Camocrosrenbuas padora (CP): | g g0 | 9o95/80 | 222580 | 222580 | 2,225/80
Bua xonTpoas: 3/108 IK3aMeH- 3auyer ¢ JK3aMeH- | IJK3aMeH-
JK3aMeH/3a4er 1/36 OLICHKOM 1/36 1/36
AHHOTanus pado4eil nporpamMmsl Jucuuinabl « Mndopmarukar
(b1.B.6)
1. Heaum aucHumiIuHbl — TmpuoOpeTeHHe 0a30BBIX 3HAHUH O COBPEMEHHBIX

MH(OPMALIMOHHBIX TEXHOJIOTHAX, a TaKKe YMEHMH M TPaKTUYECKUX HABBIKOB B 00JaCTH
UHPOPMATUKH, MCHOJIB3YEMBbIX INPH PEIICHHMM HAyYHBIX M MPAKTUYECKUX BBIYMCIUTEIBHBIX
3az1ad.

3ajauM JUCHMIUVIMHBI: H3y4eHME METOAOB XpaHEHUs, OOpabOTKM U Iepesadu
UHPOPMALIUK C HCHOJIB30BAHUEM MEPCOHATIBHBIX KOMITBIOTEPOB, JIOKAIBHBIX U TJI00AIBHBIX
CeTEeH; M3yYEHUE YHCICHHBIX METOJOB pEUICHMsS IMPOCTEUINNX BBIYUCIHUTEIBHBIX 3a7ad;



NPUBUTHE HABBIKOB QITOPUTMU3ALMU M  [POrPAaMMUPOBAHUS, TNPHOOpETEeHHE  OIbITa
WCIIOJIb30BAaHUsl CTAaHJAPTHBIX I1AKETOB MPUKIAIHBIX IPOrpaMM IIPH PEIIEHUU MPOCTEHIINX
MH(POPMALMOHHBIX M BHIYUCIUTENbHBIX 33/1a4.

2. TpeOoBaHus K pe3yibTaTaM OCBOEHUS AU CHUIIMHBI

Nzyuenmne kypca «MHpopmaTika» mpu MOATOTOBKE CHEIHATUCTOB MO CHENHUATBHOCTH
«XHMMHYECKasl TEXHOJIOTHUS SHEPrOHACBHIIICHHBIX MAaTEpPHAIOB H3JEIUI»  HAIpaBJIEHO Ha
(dbopMHpOBaHUE CIEAYIOIINX KOMIETEHIUH.

OO1IeKyIbTYpHBIE:
- CIIOCOOHOCTHIO K aOCTPAKTHOMY MBIIUICHHIO, aHAu3y, cuHTe3y (OK-1);
Ob6menpodeccruoHaabHBIC:

- CIIOCOOHOCTBIO pelIaTh 3a7ayd MNpPO(PECcCUOHATBHON JEATEIbHOCTH Ha OCHOBE
uHpopManMOHHOW W OMOJMOTrpadUIecKOll KyJIbTypbl C MPUMEHEHHEM HWH(OOPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHH W C YYE€TOM OCHOBHBIX TpeOoBaHWI HH(OPMAIOHHON
6e3zonacHoctu (OITK-3).

B pezynomame uzyuenusn oucyuniaunvl CmyoeHm 00aM4cen:

3name:

—  cBoiicTBa MH(OPMALINH, CITIOCOOBI €€ XpaHeHusI 1 00padoTKH;

—  CTPYKTYpY, HPUHIMIIBI paOOThl U OCHOBHBIE BO3MOXXKHOCTH DBM;

—  TOIOJIOTHIO U aPXUTEKTYPY BBIYMCIUTENbHBIX CETEH;

—  TPHUHLUIBI apecaluy I0JIb30BaTeNIe!, KOMIIBIOTEPOB U pecypcoB B ceTu MHTEpHET;

— pa3nuuats u pacmndpoBsiBath IP — agpec, 1oMeHHOE UM KOMITBIOTEPA;

— a TaKXe BJaJeTh HAaBBIKAMU CAMOCTOSATEIBHOTO PELICHMs 3ajady Ha KOMIIbIOTEPE,
BKJIIOYAIOLIME TOCTAHOBKY 33a4M, pa3pab0TKy alropuT™Ma U OLEHKY ero 3()(heKTHBHOCTH;

—  CTPYKTYpY, IPUHIMIIBI paOOThl U OCHOBHBIE BO3MOXKHOCTH DBM;

—  OCHOBHBIE TUIIBI AJITOPUTMOB, SI3BIKH MPOTPaMMHUPOBAHUS;

—  CTaHJapTHOE NporpaMMHOe o0ecrieueHrne CBOeH npodeccuoHanbHOMN AeITeIbHOCTH.

Ymemn:

— TmcaTh U OTJIaXHBaTh nporpaMMsl Ha VBA 1o pa3paboTaHHBIM anropurMmam;

— TPUMEHATHh METOJbl CTaTHUCTUYECKOW 00paboTKH OonbIIMX 00BbEMOB HMH(MOpMALIUN
JUISl pEIIEHUs] KOHKPETHBIX 3a/1a4;

—  HCHOJb30BaTh MAaKEThl MPUKIAJAHBIX MPOrpaMM IMpU JAajbpHEileM oOy4yeHUH Hu
IIPAKTUYECKOMN AEATEIbHOCTH.

Braoemw:

— HaBbIKAMHM CAMOCTOSTEIBHOTO pEeUIeHMs] 3aJad Ha KOMIBIOTEpE, BKIIOYAOIINE
MOCTAaHOBKY 3aJ1a4M, pa3pabOTKy aJIrOPUTMA U OIIEHKY ero 3 (PEeKTUBHOCTH,

— MeTOoJaMH CTaTUCTHYECKON 00pabOTKH 3KCIIEpUMEHTAIbHBIX JaHHBIX.

3. Kparkoe conepxxanue JMCUMILIAHBI:

[Ipenmer m Hayka uHpopMaTuka. KpaTkue mcTropuueckue cBeleHUs. 3aladyll U MECTO
Kypca B [TOITOTOBKE CHEIUAJINCTA.

3.1. ApXUTEeKTypa KOMIILIOTEPOB U KOMIIbLIOTEPHBIX ceTeil
Kpartkast ucropusi pa3BUTHsI BBIYMCIUTENLHOW TEXHUKHU, EepCcOHaNbHbIX KommbioTepoB (I1K) u
KOMITBIOTEPHBIX ceTe. BprumcnurensHass mammHa Pon-Helimana u MamumHa Teropunra.
Pazpaborku HopGepra Bunepa.

3.2. Annaparnble cpeacrba [IK. Ucnosib3yeMble CHCTEMbI CUUCIEHUS,

Oo6mee npexncrasienue o IIK u ux Bo3moxHocTsIX. DyHkumonampHas cxema IIK,
MarucTpajJbHO-MOAYIbHBIM npuHIMN noctpoenus [IK. Ammapartnbeie cpencra IIK: IlpuHnmmn
OTKpPBITOW apXMTEKTYphI: CHCTEMHas IIHHA, paspsaHocTh. [lepudepuiinbie ycrpoiictBa [IK:
OcoOeHHOCTH TpeACTaBICHUs JTaHHBIX Ha MaluHHOM YypoBHe. IIpemmymiectBa mmdposoro
npecTaBieHus WHGOpMAlMK TEpel] AaHAJIOrOBBIM IpeAcTaBiecHHeM: CHCTEMBl CUUCIICHUS
(mecsTMuHasA, IBOMYHAs, BOCbBMEpPUYHAsI, IIECTHAALATEpUYHAasA), NIpaBUiIa IEPEBOAA U3 OJIHOU
CHCTEMBI B Ipyryto. J[Ba crioco0a BEIYMCICHUS KOJIMYECTBA MH(DOPMAIUH.



3.3. KoMnboTepHbIe CeTH: TOMOJIOTHH CeTeil, X XapaKTePUCTHKH.

Tononoruu cereil: IIporpaMmmHO-TEXHUYECKOE OOEclieYeHHEe: OMNEepalMOHHAasl CHUCTEMA,
npotokousl (TCP, TCP/IP, UDP). I'no6ansHbie cetn pasnmuyuroro macmraba (WAN —Wide Area
Net, MS Network u Internet). Boamosknoctu cetu MutepHer. DnektpoHHas moura. JIocTym K
uHpOpMaMOHHBIM pecypcaMm. Cucrema TenekoH(pepeHIi. Anpecanuss U TNPOTOKOIBI B
NurtepHer.

3.4. MyabTHMeHA.

YcrpoiictBa MmynbTuMeana. TpeboBaHUs K MYIbTUMEIUHHBIM CPEJICTBAM KOMITBIOTEPOB.
Pacmmipennbie  BO3MOXHOCTH ~ 00paOOTKM, mpeoOpa3oBaHMs, CHHTE3a  HH(GOpMAIHU
(koMIIpIOTEpHAsT ~ aHWMaNMs, MoaupUKaMs  U300pakKeHWd, TpexmepHas  rpaduka).
MynbTUMEIUIHBIE MPOrpaMMbl. DJIEKTPOHHBIE IPE3CHTAMH (OCHOBHBIE BO3MOXKHOCTH MS
Power Point), aTansl co3ganus npe3eHTaIuil, CTpyKTypa Mpe3eHTalHiA.

3.5. IIporpamMHoe o0ecnieyeHue

3.5.1. Omnepanuonssie cucreMbl. CTpyKTypa OINEpPALMOHHBIX CUCTEM, IMAKEThl MPUKIATHBIX
nporpamm, Microsoft Office. Kiaccudukamnuss mnporpaMmubix cpeactB. CHCTEMHOE |
npukiagHoe nporpammuoe obecrieuenue [IK. O630p onepanmonnsix cuctem (OC). Kpartkas
xapakrepuctuka WINDOWS.
3.5.2. TexcroBbiii pegakrop WORD, OcHOBBI HCIIOJIB30BaHUS [IPOTPAMM OOILErO Ha3HAUYEHUS
(kpatkuii 0030p), OcobeHHOCTH TekcToBOoro pemakropa WORD. Hcmonp3oBanue pemakTopa
MaTeMaTH4ecKuX (OpMyaT B TEKCTOBBIX JIOKyMEHTax. PemakTop XuMHYecKux (Qopmy,
Ha3HaYeHHe U ocoOeHHocTH paboTel. KommpoBaHume XuMu4eckux ¢GOpMya B TEKCTOBBIC
nokyMeHThl. Co3/laHue TOKYMEHTOB Pa3IMYHbIX (OpM (CTaHIAPTHBIX U HECTAHIAPTHBIX).

3.5.3. Cucrema ympasnenus 6azamu ganHbix ACCESS. Cosnanue momb3oBatenbckux CYB/I,
dopMupoBaHue 3ampocoB, oTyeToB U QopMm. MHpopmanumonubie cucrembl. CHUCTEMbI
ympaBieHusi 0aHkamMu u 0a3amMu JaHHBIX. PensipoHHas mMozaenb MaHHBIX. CTPyKTypa 3aIucH,
MeTOJbI JocTyna K uHopmarnun.. Pensiuonnas 6a3a nanasix ACCESS.. Coznanue oT4eToB U
dopm. Texnonorus peanuzanuu npocteimux 3aaad cpeacrsamu CYBJ[ ACCESS.
3.5.4. Ucnons3oBanue EXCEL ans o0paGoTku Tabmui], MOCTPOEHUS TpaUKOB U JHArpaMM.
Hasznauenmne nsnexrponnsix Ttabnur (MS EXCEL). OcobeHHocTn TabIMYHOTO MpoIeccopa
EXCEL u ucrions3oBaHme ero Ajisi penieHns nHHOPMAIMOHHBIX U WHKEHEPHBIX 3a71ad. TexHuKa
paboter ¢ EXCEL.. Pacuer mo ¢opmynam. Iloctpoenue rpadukoB. Pacuer ¢yHKIMOHATBHBIX
3aBHCUMOCTEl M TMOCTpoeHue rpaduyeckux H300pakeHHH € HCIOJIb30BAHUEM CTaHAAPTHBIX
¢ynkuuit EXCEL u mactepa ¢yHkimii, moctpoenue nosepxHocreil. Iloctpoenue nuarpamm.
Pabota c¢ Ttabmunamu. dopmartupoBanue, odopmieHue Tabnuiu. PaspaboTka M peanuszanus
MPOCTEHIINX ~ aJTOPUTMOB C WCIONb3oBaHWeM Bo3MoxkHocTer EXCEL (maxoxmenue
MaKCHUMaJbHOTO (MHHHMAJIBHOTO) JJIEMEHTa BEKTOpa M MAaTPHIBI, HAXOXKIEHHE CYMMBI
DIIEMEHTOB BEKTOpa M MATPHIIBI, BBIYUCICHHE MAaTPHYHBIX BbIpakeHWH). CraTucTuueckas
00paboTKa IKCIIEPUMEHTAIBHBIX IaHHBIX, TOCTPOCHUE JINHUH TpeHa.

3.6. AIrOpuTMBI U OCHOBBI IPOrPaMMHUPOBAHMS.
3.6.1. AnropuTMBI, THITEI anropuT™MOB. [loHsTHE anropuT™Ma U ero cBoiicTBa. CrocoObl 3amucu
ITOPUTMOB. MOTyTbHBIN IIPUHIIUTI TIOCTPOCHHUS AJITOPUTMOB U TIPOTPAMM.
3.6.2. XapaKTepUCTUKH SI3BIKOB IPOrPAaMMHMPOBAHUS. DBOJIOLUS U KiIacCU(UKALUs S3BIKOB
nporpaMMupoBaHus. [lOHATHS TpaHCISAIHMY, KOMIWJISIHMHA, WHTEPIPETAlUd, WX Pa3IndHsL.
CTpyKTypHOE NpPOTrpaMMHUpPOBaHHE, €ro OCOOCHHOCTH. OCHOBHBIE CTPYKTYPbI M INPHHILMUIIBI
CTPYKTYPHOT'O IpPOrpaMMHMpOBAHUs, WIUTIOCTpanus. ba3oBble anropuTMuueckue KOHCTPYKIIUU
(cmemoBaHWe, BETBIICHHUE, MMOBTOPEHUE), MPUMEPHl WX peann3anui. OCHOBHBIE KOHCTPYKIIUH
S3BIKOB IIPOTPAMMHUPOBAHUs. SI3BbIKM TpPOrpaMMHUpPOBAHHUS BBICOKOTO YpOBHs. TexHoorus
00BEKTHO-OPHEHTHPOBAHHOTO  MPOTPAMMUPOBAHUS;  CBOMCTBAa  SI3BIKOB:  HACIIEJOBaHHE,
WHKATICYISUS, TOMAMOpGU3M. [TOHSITHS S3BIKOB: KIIACCHI U OOBEKTHI.
3.6.3. Anroput™mel ans 006paOoTku MHGOpPMALMU M HUX HporpaMMHble peanusanuu Ha VBA.
[Iponiecc pemenust 3amad Ha KommbloTepax. [IporpammupoBanue Ha si3bike VBA: OCHOBHBIC
OTIepaTopHI SA3bIKA, MPOLEAYPhl U GyHKIMU. PazpaboTka U peannzaius NpoCcTEeHIINX alrOPUTMOB
o0paboTku wuH(popMmanmu (pemieHne 3aaad ¢ OAHOMEPHBIM M MHOTOMEPHBIM 00BEMOM
uadopmarmmn). YucaeHHbIe METOAbI aHAIN3a OJHOTO HEMHEIHOTO YpaBHEHHS: TOMCK KOPHEH,



peleHre 3aaydl OJHOMEPHOH ONTHMHU3AaLUUHM (HAaXOXKJICHHE TOYEK MaKCUMMyMa M MHHHMYyMa
¢ynkunu). MeToasl cTaTUCTUYECKOH 00paOOTKHM pe3ylbTaTOB M3MEPEHHMH OIHON BEIWYHHBL:
BBIYHCIIEHUE TOYCYHBIX (CPEJHET0, TUCIIEPCUH, CTAHAAPTA) U HHTEPBAIBHBIX OIICHOK CITyYaifHOM
BEJINYHHBI.
3.7 3amuTa uHpopMaunu

ANTOpPUTMBI 3alIUTH HHPOPMALIMU: METO/bI 3auThl, [loHsATHE 6€30MaCHOCTH KOMITBIOTEPHOM
UH(pOpMAIMU: HAJEKHOCTh KOMIBIOTEPA, COXPAHHOCTH JAaHHBIX, 3allUTa OT BHECEHHS
U3MEHEHUH HEYNOJIHOMOYEHHBIMU JIMIIAMH, COXPAaHEHHE TalHBI MEPENUCKUA B DIIEKTPOHHOM

ceru. IcTOpHUSi BOSBHUKHOBEHUSI BUPYCOB M AHTUBUPYCOB. Crioco0bl 3apaKeHus, 3alIUThI

u OoppOBI C BUpycamMu. MeToAbl pealu3alud 3alUThl HH(QOpPMAIMH: MPOTPAMMHBIE,
anmnapaTrHble, OpraHU3al[IOHHBIE.
4. O0beM y4eOHOH JUCHUILJIMHBI
B 3aueTHEBIX B akanmewm.
Buapl yue6HOI paboThl eJUHUIIAX gacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY ILIAHY 4 144
AyIUTOPHBIE 3aHITHSI: 1,33 48
Jlexumu (Jlek) - -
[IpakTuueckue 3ansatus (113) - -
JlaGopaTopHbIe 3aHATHS 1,33 48
CamocrositesbHas padora (CP): 2,67 96
CaMocCTOsTEIbHOE U3YUEHUE PA3/IETI0B IUCIUILIMHbI 60
Bua koHTpoJIA: 3aueT / IK3aMeH 3ager ¢
OLICHKOM

AHHOTanus padoveil NPporpaMmbl IUCHUILTHHBI «PHU3MKa»
(b1.B.7)
1. Hesn u 32124 TUCHUNTHHBI
Henab0 AUCHUNJMHBI SBISIETCS TPUOOPETEHUE CTYJIEHTaMHM 3HAHUW IO OCHOBHBIM

paznenaM GU3NKU U YMEHHUIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX NUCIUIUIMHAX.

OCHOBHBIMH 3aJayaMM JUCHUIJIMHBI SBISIIOTCSA: (OPMUPOBAHUE TMPEACTABICHUN 00
OCHOBHBIX (DU3MUECKUX 3aKOHAX MPHUPOIBI M METOAAX TEOPETHUECKUX MCCIEAOBAHUN PA3IMUHBIX
(GU3HYEeCKUX SIBIICHUM, a TaKXKe JaTh MPEICTABICHUS O COBPEMEHHBIX SKCIEPUMEHTAIBHBIX
METO/1aX UCCIEAOBAHMUS.

2. TpeboBanus K pe3yJibTaTaM 0CBOEHUSI TUCHUTIMHBI
Nzyuenne kypca «@u3uka» TMpH MOATOTOBKE CIELUAIUCTOB M0 CHENHUATbHOCTH
«XUMUYECKass TEXHOJIOTHS DSHEPrOHACHIIICHHBIX MAaTepPHalioB W3ACTHi»  HampaBJIeHO Ha
nproOpeTeHue ClIeIyoIUX KOMIETEHIIHH.
OOmeKyIbTypHBIC:
- cIocOOHOCTBIO K a0CTPaKTHOMY MBIIIUICHHIO, aHanu3y, cuate3y (OK-1);
Ob6menpodeccruoHaabHbIC:
- CIOCOOHOCTBIO  HCHOJB30BaTh  MaTeMAaTUYECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KECHEPHbIC 3HAHUS JUTS PEIICHHs 33/1a4 cBoel nmpodeccuonanbHoi aesteaproctu (OITK-1).
B pezynomame usyuenusn oucyuniaunvl cmyoeHm 0014CeH:
3HAMY
—  (usnueckue OCHOBBI MEXaHMKH, (U3UKU KoJeOaHW M BOJIH, JJIEKTPHYECTBA U
MarHeTus3Ma, 3JIEKTPOJUHAMUKH, CTAaTUCTHYECKOW (U3MKH W TEpMOJUHAMUKH, KBAHTOBOM
busuky;
—  CMBICT (QYHIAMEHTAJIBHBIX (U3UUYECKUX 3aKOHOB, NMPHUHLMIIOB M IOCTYJIATOB; WX
(OpMYIUPOBKH U TPAHULIBI TPUMEHUMOCTH;



—  CBSI3b IIMPOKOTO Kpyra (PU3UUecKuX sBICHUH ¢ (yHIaMEHTAIbHBIMU PUHIIUIIAMUA U
3aKOHaMU (PU3UKH;

—  OCHOBHBIC METO/IbI PEIICHUS 33124 110 OMMCAHUIO (PU3HUECKUX SIBIICHUN;

—  MeTobl 00paboTKU Pe3yabTaTOB (PU3UIECKOTO IKCIIEPUMEHTA;

ymemy:

—  TPUMEHATHh TEOPETHYCCKHE 3HAHHUS W IKCIICPUMEHTAJIbHBIE METOJBl HCCIICIOBAHMS
P pelIeHUH MPOPECCUOHANIBHBIX 3a/1aY;

— MPOBOJAUTH PACUEThl, OCYIICCTBIATh aHAIW3 M HAa OCHOBE OTOTO JeiaTh
000CHOBaHHbBIE BLIBOJIBI;

—  aHaJM3HMPOBATh PE3yJbTAaThl HAOMIONCHUA W DKCIIEPUMEHTOB C IPUMECHECHHEM
OCHOBHBIX 3aKOHOB M IMPUHIIUIIOB (DU3UKH;

—  OINpEAeNsATh XapakTep (PU3UUECKUX MPOIECCOB MO KOMIUICKCY 3KCIEPUMEHTATBHON
nH(opMaIy MPH TOMOITH TpadUKOB, TAOIUI U YPABHCHUH;

—  TPEICTAaBJIATH 00pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETUUYCCKYIO HHPOPMAITUIO
B YCTHOH ¥ MUCBMEHHOHU (hOopMe, B TOM YHCJIC C HCIIOJIb30BAaHHEM COBPEMEHHBIX KOMITHIOTEPHBIX
TEXHOJIOTHUH.

e1ademn.

—  HaBBIKaMH pabOTHI C MIMPOKUM KPYroM (PU3HUECKUX TPUOOPOB U 000PYAOBAHNUS;

—  HaBBIKAMHM 0OOCHOBAHUS CBOUX CYXJICHUU U BHIOOpA METOJ1a UCCIIEAOBAHUS.

3. Kpatkoe coaep:kaHue TUCHHIINHBI.

Cemectp 2
BBenenune
[Ipenmer ¢pusuknu. Metoasl HU3NIECKOTO UCCIETOBAHMUS: OIIBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEeOopHs.
1. ®u3uyeckue 0OCHOBbI MEXaHUKHU
IIpeamer kuHemaruku. Ilepememenue, ckopocTh, YyckopeHue. KuHemarnueckue
XapaKTEpUCTUKHU BPALLATEIEHOTO IBUIKEHUS.
3axonbl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. J[BH)KEHUE Tella IEPEMEHHOM MacChl.
3aKoH BCEMUPHOTO TATOTEHUA. [[BMKEeHUE Tesa MmepeMeHHON Macchl. Y paBHEHUS Memepckoro.
®opmyna LlnoakoBckoro.
Yopyruii ¥ HEynpyrud yzapsl mapoB. MOMEHT WHEpPIUM MaTepUAIbHOM TOYKH M
TBEPAOTO TeJA.
Kunemaruka  rapmonmueckux  kojeOanuil.  JuddepeHuuansHoe  ypaBHEHHE
rapMoHu4eckux kosebanuil. [lonaTue o 3aTyxaromux U BbIHYKJIEHHBIX KojeOaHusx. BoaHoBoe
JBHKEHHE. BOIHBI MPOAOIBHBIE U MTOIIEPEYHBIE.



2. OCHOBBI MOJIEKYJIAPHOI (PU3NKH.
JieMeHTbI TEPMOAUHAMUKH U (PU3NIECKON KNHETHKHU

Wneanpubiii ra3. Pacipenenenue bonbiimana u ero odmedusnyeckuii cMbici. PeaabHblil
ra3. YpasHeHnue Ban-nep-Baanbca.

Tepmogunamuueckuid  Metonq B ¢usuke. PaBHoBecHble  cocrostHMA.  Hawana
TepMOJAUHAMUKHU. L{UKIIBI. DHTPONMS U €€ CTAaTUCTUYECKOE TOJIKOBaHUE.

Asnenne mnepenoca. Juddysus. 3akon Duka. TermnonpoBoaHocTb. 3akoH Dypse.
Buyrpennee Tpenue (Bsi3kocTh). 3akoH HproToHa.

3. DJIeKTPOCTATHKA U MOCTOSTHHBII YJIEKTPUUECKH I TOK
3akon Kynona. Teopema Octporpanackoro-I'aycca. Jumons. JudnaexkTpuku B

OJICKTPOCTAaTUYCCKOM IIOJIC.

Cemectp 3
4. DJIeKTPOMArHeTH3M
3akon Awmmepa. 3akoH buo-Caapa-Jlamiaca. Cuna Jlopenua.  Marnetuku.
DneKTpoMarHuTHast MHAYKIMs. Y paBHeHHe MakcBellia.

5. OnTuka
WNnrtepdepentuss BomH. dudpaknus BonH. [lonspuzanus BonH. TemnoBoe u3mydeHHeE.
3akon Kupxroda. 'mnoresza Ilnanka. KBaHToBOE OOBSICHEHHE TEILIOBOrO M3MydeHHs. DPPexT
Komnrona. Snepnas mozens aroma. [loctynarst bopa. ATom Bogopozaa no bopy.

6. D1eMeHTbI KBAHTOBOM (PU3UKHU
I'mnoreza ne bpoiia. BonHoBoe ypaBHenue Illpenunrepa [uid CTallMOHApHBIX
cocrosiHuil. OnbiTel HlTepHa-I'epnaxa. MHorosnektponssiii atom. D¢ ¢ext 3eemana. [lpunuun
[Taynu. KBanToBbIE cTaTcTHUECKUE pacnipeneneHus bo3e-OitHiureiina u @epmu-/lupaka.
®oHonbl. 3akoHbl Jlebas u DiHIITEelHA. XapaKTepUCTUKHU SApa: 3apsl, Macca, YSHEPIrHs
CBSI3M HYKJIOHOB. flnepHble peakunu. OyHnaMeHTaIbHbIE B3aUMOAEHCTBUS M OCHOBHBIE KJIACCHI
AJIEMEHTAPHBIX YaCTHII.

O0beM yueOHOI 1 CHUNTHHBI

Bcero 2 cemecTp 3cemecTp

Buabl yueOHoii padoTnl
3a4. e.| aK.4ac | 3a4. e/l.| aK.4ac | 3a4. e/l.| aK.4yac

OO0mas Tpy10eMKOCTh AUCHHUILINHBI

110 yu4eGHOMY IIaHy 12 432 6 216 6 216
AyIUTOPHBbIE3AHATHS: 49 176 2,7 96 2,2 80
Jlexuun (JIex) 1,8 64 0,9 32 0,9 32
JlabopaTopnsbie 3ansaTust (J1ab) 1,3 48 0,9 32 0,4 16
[Tpaxktrueckuesanstus (I13) 1,8 64 0,9 32 0,9 32
CamocrositesbHas padora (CP): 51 220 23 84 28 100

Bua kontpoJisi: Jxk3ameH 2 72 1 36 1 36




AHHOTauA padoyeil NpOorpaMMbl JTUCHUIIMHBI «OQ01Iasi 1 HEOPraHN4YeCcKask XMMUsD)
(b1.B.8)
1. Heau u 3a1a4M AUCHUILIHHBI

Heab0 AUCUMIUIMHBI  sBiISeTCS  (OpMUpPOBaHWE Yy  CTYJAEHTOB  IICJIOCTHOTO
€CTECTBEHHOHAy4YHOI0 MHUpPOBO33peHus. Onupasch Ha TOJY4YCHHbIE B CpeJHEH IIKOJIe
XUMUYECKHE 3HaHWs, MpoTrpaMMa MpeaycMaTpUBaeT HaylbHEHIIee yriyOjaeHue COBPEMEHHBIX
MPEJICTABICHUIA B 00JIACTH XUMUH.

OCHOBHBIMH 3a1aYaMM JUCIUIIHHBI SBJISTIOTCS:

— U3Y4YEHHE OCHOB OOIIEH M HEOPraHMYECKOH XUMHH C IIEJIbI0 IMPUMEHEHHUS UX MPU U3Y4YEHUU
MOCJICTYIOIUX XUMHYECKUX TUCIIUTIINH;
— OBJIaACHHNEC OCHOBAMH XPIMPI‘-IGCKOﬁ TCpMOI[I/IHaMI/IKI/I, KHHCTHKU, yqumI 0 paCTBoan U OCHOB
CTPOCHHMSI BEIIECTBA KaK TEOPETUICCKUMH OCHOBAMHU XUMUU;
— U3Y4YEHUE EPUOIUYECKOr0 3aKOHA KaK OCHOBBI HEOPraHUYECKON XUMHUH,
—  paccMOTpeHHWe  CBOiictB  s-, p-, d-, f-smemMeHTOB W HMX  COEAMHEHHIA,
— HW3y4eHUE CIIOCOOO0B MOTyYeHHS HanOoJIee IMMPOKO MPUMEHSIEMBIX BEIIECTB U UX CBOICTB;
— (opMUpOBaHHE Y CTYACHTOB HAaBBIKOB JKCIEPUMEHTAIbHOW pabOThl, AEMOHCTpALUs UM
MECTOA0OB U CpCIICTB XUMHUYECKOI'O UCCJIICAOBaHUA, KOHerTHOG O3HAKOMJICHUEC C BCIICCTBAMHU U
WX TIPEBPALICHUSMH;
— pa3BI/ITI/I€ HAaBBIKOB pGHICHI/Iﬂ KOHerTHBIX HpaKTquCKHX 3a1a4 U HCCHGI{OBaTGHBCKOﬁ pa6OTI)I,
a TaKXKe 3aKperyieHHe B MaMATH CTYJIEHTOB TEOPETHUECKHUX CBEJICHUH O 3aKOHOMEPHOCTSX
H€0pFaHHq€CKOI>'I XUMHH, BO3ZMOXHOCTbD HO‘-IYBCTBOBaTI) 9THU 3aKOHOM€pHOCTI/I B HpaKTquCKOﬁ
pabote, yOenuThCcs B X JCHCTBEHHOCTH.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHUS AUCHHUIIMHBI

W3ydyenne nucuurumabl «OOmass W HeopraHUvecKas XHUMHs» TPU TOATOTOBKE
CHEIHAJIMCTOB 0 CIEHHUATbHOCTH «XHUMUYECKasi TEXHOJIOTHSI YHEPTOHACBIILIEHHBIX MAaTepHaIOB
U3JIeNuil» HampaBiIeHO Ha MPUOOPETEHUE CIeTYIOIUX KOMIETEHIUH.

OO0IeKyIbTYpHBIE:
- CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBILIICHUIO, aHanu3y, cuate3y (OK-1);
Ob6menpodeccuoHaabHbIC:

- CIIOCOOHOCTBIO ~ HCHOJb30BAaTh  MaTEeMAaTHYECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3aa4 cBoel npodeccnonansHoi nestenbaoct (OITK-1);

B pezynomame uzyuenusn oucyunaunvl Cmyoenm 00ax4ceH:

3HamMb:

—  DJIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;

— OCHOBBl TEOPHMM XHMHUYECKOW CBSI3M B COCIMHEHUSAX Pa3HbIX THUIIOB, CTPOEHUE
BEIIECTBA B KOHJIEHCUPOBAHHOM COCTOSIHUU;

—  OCHOBHBIE€ 3aKOHOMEPHOCTHU MPOTEKaHU XUMHUYECKUX MPOIIECCOB M XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;

—  METOJbl ONMCAHUSA XUMHUECKUX PaBHOBECUH B pacTBOPAX 3JIEKTPOJIUTOB,

—  CTPOEHME M CBOWCTBA KOOPAMHALIMOHHBIX COEIVMHEHU;

—  XMMHYECKHE CBOMCTBA 3JIEMEHTOB PA3JIMYHBIX PYMI NEPUOANYECKON CUCTEMBI U UX
BaXHENIIINX COeTUHEHNM;

ymemv:

—  BBINOJHATH OCHOBHbIE XMMHMYECKHE OIEpalMH, OIMNpenesTh TEepMOIMHAMHUYECKUE
XapaKTEePUCTHKN XUMHUYECKUX PEaKIUi 1 PaBHOBECHBIE KOHIICHTPAIIUU BEIIECTB;

—  HCIOJb30BaTh OCHOBHbBIE XMMHUYECKHE 3aKOHbI, TEPMOJUHAMHUYECKHE CIIPaBOYHBIE
JaHHbIE JUIs PelLIeHUs Tpo(ecCHOHANbHBIX 3a/ay;

— TPOTHO3UPOBATh BIUSHHUE pPa3IHYHbIX (JAKTOPOB Ha paBHOBECHE B XHUMHUYECKHX
peaKIusx;

enaoems.



—  TCOPCTUYCCKMMU MCETOJaMH OIIMCAaHUA CBOICTB MOPOCTBIX U CJOKHBIX BCHICCTB Ha
OCHOBEC DOJICKTPOHHOI'0O CTPOCHHUA HX aTOMOB M IIOJOXKCHHA B nepnonnqecxoﬁ CHCTEMCE
XUMHUYCCKUX 3JICMCHTOB,

—  OKCIEPHUMEHTAJIBHBIMH METOAAMHU OIIPCACICHHUA HEKOTOPBIX (1)I/ISI/IKO'XI/IMI/ILIeCKI/IX
CBOMCTB HCOPraHN4YCCKUX COGI[I/IHCHI/II\/'I.

3. KpaTlcoe coaeprkaHue TUCHUIIIUHBI.

Cmpoenue amomos u nepuoouvecKuil 3aKon.

BonnoBeie cBoiicTBa MaTepuaibHBIX 00BEKTOB. YpaBHeHue ne bpoiuts. CooTHomieHue
HeonpeneneHHocTel [ elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHuH [lIpenunrepa.

CoBpemenHass (OpMYIHpPOBKa MEPUOANYECKOTo 3akoHa. [lepuoanyeckas cucrema u ee
CBA3b CO CTPOGHHEM aTOMOB. 3aloOJHEHHE D3JEKTPOHHBIX CJI0E€B MU 000JOYEeK aTOMOB B
nepuoanueckon cucreme snementoB J .M . MenneneeBa. Crenenu okucienus. Baxuelue
OKHUCJIUTEIM U BOCCTAaHOBUTENU. BakHelllne cxembl MPEBpAIICHHs] BELIECTB B OKUCIUTEIHHO
BOCCTAHOBUTEJIBHBIX PEAKIIMIX.

Xumuueckasn cé:a3b ucmpoenue moJiexyn

KoBasieHTHas1 CBsi3b, OCHOBHBIE ITOJIOKEHUS METOJA BAJNICHTHBIX CBs3ed. PaccMoTpenue
CXEM IePEeKphIBAHUS aTOMHBIX OpOMTajel mpu oOpa3oBaHUM CBsized B Mousiekynax. OCHOBHbIE
MOJIOXKEHUSI MeToa MoJieKy sipHbIX opouTaineit (MO JIKAO). Obmue cBeneHusi 0 KOMIUIEKCHBIX
COEIMHEHUAX, UX CTpoeHue. MeKMONIEKysIpHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBSI3b.
HonHast cBsI3b KaK MNpEJeNbHbIN cilydail KOBaJeHTHON cBs3u. OOlue NpecTaBIeHUs O
MEXMOJIEKYJIIPHOM B3aUMOACUCTBHM: OPUEHTALIMOHHOE, WHIYKLIHUOHHOE, JUCIIEPCUOHHOE
B3aUMOJICUCTBUS.

IHepzemuka peakyuii u XumuuecKkoe pasrnosecue

[lonsiTHE O XMMHUYECKON TEpMOJMHAMUKE, TEPMOIAMHAMHUYECKHE (DYHKLIHMU COCTOSHUS
(xapakTepucTuyeckue (GYHKIUHM). XHUMHYECKOe paBHOBecue. VICTHHHOE U Kaxyleecs
paBHOBecHs. KOHCTaHTa XMMHUYECKOIO paBHOBECHSI. DJIEKTPOXUMHUYECKUE MPOLECCHl , OHITHE
00 3JIEKTPOJHBIX MOTEHUHANAX. DJIEKTPOJBIKYILAS CHJIa OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkui U KPUTEPHUM CaMOIIPOU3BOJIBHOTO IPOTEKAHUS IIPOLIECCOB.

Paenosecusn ¢ pacmeopax

[Ipoueccrl, compoBokjarolue  00pa3oBaHUE  KUJAKUX  HCTHMHHBIX  pacTBOPOB
HERJIEKTPOJIUTOB U AIEKTPOJINTOB. ACCOLIMMPOBAHHBIE U HEACCOLUMPOBAHHBIE MIEKTPOJINTHI.

Crenensn nucconuanuu. Koncranra nucconuanuy. PaBHoBecHe B CHCTEME, COCTOSIIEN U3
HaCBILIEHHOI'O PAacTBOpPa MaJIOPACTBOPUMOIO 3JIEKTPOJIUTA U €ro KpucTajuioB. PaBHOBecue B
pacTBopax KOMIUJIEKCHBIX COeIMHEHUI. PaBHOBECHE AuCCONMAIIMU BOJbI, HOHHOE IPOU3BEICHHE
BOJIbI U €r0 3aBUCUMOCTB OT Temmneparypsl . lllkana pH I'maponus conent.

Ckopocmyo peakyuit u Kamanus

[lonsiTE O XUMHYECKONW KHUHETHKE, OJHOCTAAUMHBIE M CIIOXKHBIE PEAKIMHU. 3aKOH
JercTByromux macc. KoncranTta ckopoctr peakuuy. MoneKyJIspHOCTh U OPSAJIOK PEAKIIUH.

3aBUCHUMOCTb CKOPOCTH PEAKIIMK OT TEMIIEPATYphl; SHTAIBIUSA aKTUBALMH. | OMOreHHBIN
Y TETEPOTreHHBIN KaTaJIN3.

Xumus s- u p- anemenmos

Bonopon-niepBslii 3JIEMEHT MEPUOAMYECKON CHUCTEMBI, €ro JBOMCTBEHHOE IOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoguyeckol CUCTEMbI. 3aKOHOMEPHOCTH B M3MEHEHUU
AIIEKTPOHHBIX KOHQUTypalui, BEIMYHMH pPaJWyCcOB, 3JIEKTPOOTPULATEIILHOCTH M DSHEPIrUu
WOHU3ALMKA aTOMOB. TUIIMYHBIE CTEIIEHU OKHUCIICHHUs. XMUMHUUYECKUE CBOMCTBA IIPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOEHUM M CBOMCTBAX OCHOBHBIX THUINOB coequHeHui. I[Ipuponnsie
COCIMHEHMUS, TIOJIyYEHHUE U IPUMEHEHHUE.

Xumus d- u f- anemenmos

OnemenTsl 3-12 rpynnm nepuoAMYECKONW CHCTEMBl. 3aKOHOMEPHOCTH B H3MEHEHUH
9JIEKTPOHHBIX KOH(MUTYpaluil, BEIMYUH PaAUyCOB, SHEPTUU HOHU3ALMH, XapAKTEPHBIX CTEIIEHEN
OKHCJICHUs, KOOPAMHALMOHHBIX 4YHCel aroMoB. [IpuponHble coeauHEHUS, IOIY4YEHUE U



COIIOCTAaBJICHUC (1)I/I3I/I‘-IGCKI/IX U XUMHYECKHX CBOMCTB MPOCTBIX BCUICCTB. CTpOeHI/Ie U CBOICTBa
OCHOBHBIX THIIOB COGHHHCHI/Iﬁ. Oco6ennoctu f- 31eMeHTOB.

O0beM yueOHOI 11 CHUITHHBI

Bcero 1 cemectp 2 ceMecTp
Bunsl yueOHoI paboThI B3ay. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
ell. qacax ell. yacax 8 yacax

Obmas TpyRoemKoCTE, 12 432 7 252 5 180
JAMCUHUILIMHBI 110 Y4e0HOMY IUIaHY
AyIUTOpPHBbIE 3AHATHS: 45 160 2,7 96 1,8 64
Jlexuuu (Jlek) 1,8 64 0,9 32 0,9 32
[Ipaktrueckue 3ausarus (I113) 0,9 32 0,9 32
JlaGopaTtopusbie padoTsr (JIP) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padora 5.5 200 3.3 120 2.2 80
(CP)
CaMocTosTenbHOE U3yUeHUE 5,5 182 3.3 120 22 80
pa3zienoB AUCITUTUINHBI
Bua KoHTpOJIsA: 3K3aMeH 2 72 1 36 1 36

AHHOTaus padoyell NporpaMMsbl JMCHHUILIMHBI « Opranuyeckasi XuMus»
(b1.B.9)

1. Henn u 32124 TUCHUTIMHBI

1. Heabr0o JMCHUIIMHBI SBISETCS NPUOOpPETEHHE CTyIEHTaMHU 3HAaHUH O CTPOEHUM
OpPraHWYeCKUX COCIWHEHHWH, OCHOBHBIX XHWMHUYECKHMX CBOMCTBAaX pa3IMYHBIX KIACCOB
OpPraHMYECKUX COCIUHEHHH M MeToAax MX IIOJIyuyeHHs, KakK HpPOMBIIUICHHBIX, TaK U
71a00paTOPHBIX.

OCHOBHBIMH 32/124YaMHU M CHUIINHBI SIBJISIIOTCS

— (QopmupoBaHME TPEACTAaBICHUM O TEOPETHYECKMX OCHOBaX COBPEMEHHOMU
OpPraHMYecKOl XuUMHHM, O (U3NYECKMX UM XUMHUYECKHUX CBOMCTBaX, METOAAX IOIy4eHHUs
Pa3IMYHBIX KJIACCOB OPTaHUYECKUX COCTUHEHUH;

— (OpMHpOBAHUIO MpEACTaBICHUH 00
OpPraHMYecKOll  XMMHH, COBPEMEHHBIX
OPraHUYEeCKHX COCIMHEHUN;

— TpUOOpeTeHHE HAaBBIKOB IPUMEHEHHUS TEOPETHUYECKHX
NPaKTUYECKHX 3a/1a4 XUMHYECKOH TEXHOJIOTHH OPTaHUYECKUX BEIIECTB.

Lenu u 3aga4m Kypca JOCTUTAIOTCA C IOMOIIBIO:

— O3HAaKOMJICHHMS CTYJEHTOB C OCHOBHBIMH TEOPETHUYECKUMHU IPEICTaBICHUAMU
OPTraHUYEeCKOW XUMUH;

— O3HAKOMJIGHUS C XUMHUYECKMMH CBOMCTBAMHM OCHOBHBIX KIJIACCOB OpPraHMYECKHX
COECIMHEHUH, BKJIIOYas TETEPOLUKINYECKUE, D3JIEMEHTOOpraHHMYecKHe U OHOOpTraHuYecKue
COCMHEHUS;

OCHOBHBIX
HHCTPYMCHTAJIbHBIX

MCTOAAaX
METOdax

JKCIIEPUMEHTa B
UICHTUDHUKAITIH

3dKOHOB K PCHICHUIO

— 00y4eHHs] OCHOBHBIM METOJaM IUIAaHHUPOBAHUS CHHTE3a OPraHMYECKUX COSNMHEHUN Ha
OCHOBC IMOJTYYCHHBIX 3HAHUH 06 OCHOBHBIX XUMHUYECKMX CBOMCTBAaX KJIACCOB OpTraHN4YCCKUX
COE€IUHEHMI;

— 00y4eHUs1 OCHOBHBIM METOJIaM CHHTE3a OPTaHUYECKUX COeTMHEHUM.



2. TpeGoBanus K pe3yjbTaTaM 0CBOEHUS JUCHUILIMHBI
N3yuenne kypca «OpraHudeckass XuUMHUS» TP TMOATOTOBKE CIELUAIMCTOB IO
CHEIHUAIBHOCTH  «XUMHUYECKash TEXHOJIOTHSI JHEPTOHACHIIICHHBIX MATePUAIOB W3JICITHID)
HAIpPAaBJIEHO HAa MPUOOpPETEHUE CASAYIOUINX KOMIIETSHIIHH.
OO1eKyIbTypHEIE:
- CIOCOOHOCTBIO K aOCTPAKTHOMY MBIIUIEHHIO, aHau3y, cuaTe3y (OK-1);
- TOTOBHOCTBIO K CaMOpPa3BUTHUIO, CaMOpPEATHM3aIlUU, HCIOJIb30BAHUIO TBOPYECKOTO
norenmuana (OK-7);
Oo6menpodeccuoHambHbIC:
- CHOCOOHOCTBIO  HCIOJB30BaTh  MaTeMaTUYeCKUE,  €CTECTBEHHOHAy4YHble U
WH)KEHEPHBIC 3HAHUS [T PELICHHUs 3a1a4 cBoeil npodeccronanbHoi aesreaprocTr (OITK-1);

B pe3ynomame uzyuenun Oucyunaunovl cmyoeHm 00J1HCeH:

3HamMb.

— TEOPETUYECKUE OCHOBBI CTPOCHMS U CBOMCTB PA3JIMUHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHM;

— CHOCOOBI TIONyYEHUSI U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHHMYECKUX
COCJIMHEHU;

— OCHOBHBIE MEXaHU3MbI TPOTEKAHUS OPTaHUYECKUX PEAKIINIA;

ymemn.

— MPUMEHATh TEOPETUYECKHUE 3HAHUA [JIsi CHUHTE3a OPraHWYECKUX COCAUHEHUM
Pa3JIMYHBIX KJIACCOB;

— aHaJIu3MpOBaTh M IIPEJICKAa3blBaTh PEAKI[MOHHBIE CBOWCTBA OPraHUYECKHUX
COCIMHEHU;

— YMETh COCTaBJIAITH CXEMbl CHHTE3a OPraHMYECKHX COCIUHEHHM, 3aJaHHOTO
CTPOCHHS;

81a0emn:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAIIUU OPTaHUICCKUX COCTMHCHUH;

— OCHOBHBIMU TE€OPETHYECKUMH MPEACTABICHUSIMHI B OPraHUYeCKOU XHUMHH;

— HaBbIKaMU OOOCHOBAHWSI PANMOHAIBHBIX CIIOCOOOB TIONYUYEHUS OpPTaHMYECKHX
BEIIECTB.

3. Kparkoe conep:kanue TUCHUIIAHBI:

[Ipenmer oprannueckoil xumuu. Teopus xumuueckoro crpoenus. Kiaccudukanus
OpraHNYecKHuX coennHeHn. @yHKIMOHaNbHbIE rpynnsl. [IpaBuia HOMEHKIATYpHI.

ITpupona koBaneHTHOH cBs3U. THMbI nepekpeiBanus opOutaneil. Teopus rubpuauzanuu
AO. Teopus OoTTaJIKMBaHUS 3JIEKTPOHHBIX Map BajeHTHOU obOonouku (ODIIBO). DnexkTpoHHBIE
¢ dexTsl 3amectuteneit. Teopust MoseKyasipHbIX opoutaneit (MO).

[lonatne o MexaHuzMe opraHuyeckod peakiuu. Kiaccupukanuss OpraHu4ecKux
peakuuii. Knaccudukanus peareHToB. KHCIOTBI M OCHOBaHHS B OPraHUYECKOM XUMHH.
CrpyKTypHast U ONTHYECKAsk U30MEPHSL.

VYrneBofopoabl: ajdKaHbl, IUKIOAJKAHbBI, AaJKEHbI, aJKWHBI, aJIKaJAHEHbI, AapPEHBI.
I'omonoruueckuii psia. M3omepus. Homenkmarypa. CriocoOsl monyuenus. [IpoctpancTBenHoe u
JJIEKTPOHHOE cTpoeHUEe. PU3NUECKUEe CBOMCTBA. XUMUUYECKHUE CBOWCTBA.

OyHKIMOHAIbHbBIE MIPOU3BOJIHBIE YTJIEBOJOPOAOB: raJIOr€HONPOU3BO/IHEIE,
METAJUIOOPTaHUYECKUE COEAMHEHUS, CIHUPTHI, (EHONbI, MpOocThie AUPHI, OKCHUPAHBI,
KapOOHUJIbHBIE COEAMHEHMs, KapOOHOBbIE KHCIOTHI M MX (YHKIMOHAJIbHbIE IPOU3BOJHBIE,
HUTPOCOCIWHEHUS, aMHHBI, a30- U auazocoeauHeHus. M3omepus. Homenknarypa. CrmocoOsl
nosyueHus. Pusnyeckue cBoiicra. [IpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTPOEHHUE. XUMUYECKUE
CBOMCTBA.

I'etepormkimyeckue coeaunenus. Kiaccudukamus. OCOOCHHOCTH — MOJICKYIISIPHOM
cTpyktypbl. Homenkiatypa. CnocoObl monydeHus. [IpoCTpaHCTBEHHOE U 3IJIEKTPOHHOE
crpoenne. OCOOCHHOCTH PEAaKIIMOHHON CITOCOOHOCTH.



JlaGopaTopHblii mpakTHKyM. bezomacHble mpueMbl M TpaBuiia paboThl B J1aOOpaTOpuu
oprannveckoi xumun. Xpomatorpagus. OOmnme MeTo sl padoThl B IAOOPATOPUN OPTaHUIECKOM

xuMur. CHHTE3BI OpTraHU4YCCKUX BCIICCTB.

4. O0beM yueOHOM JUCUMIIJIMHBI

Buzsl yaeOHOM paboThI B 3auetHpix | B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 110 Y4eOHOMY TJIAHY 15,0 540
AY/JIUTOPHBIE 3aHATHSL: 6,2 224
Jlexiuu (JIek) 2,6 96
[Tpaktaeckue 3arstus (I13) 1,8 64
JlaGopartopust 1,8 64
CamocrositensHas padora (CP): 6,8 244
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 6,8 244
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 IK3aMeH
(72)
B Tom yuciie mo cemecTpam:
3 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 6,0 216
AyIUTOPHBIE 3aHITHS: 2,2 80
Jlexmm (Jlek) 1,3 48
[Tpaktuyeckue 3anstus (I13) 0,9 32
JlaGopaTtopust - -
CamocrositeabHas padora (CP): 2,8 100
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 2,8 100
Buja konTpoJsi: 3a4er / 3k3aMeH 10 9K3aMeH
’ (36)
4 cemecTp
O01mas TPyA0eMKOCTH B ceMecTpe 6,0 216
AyAUTOpPHBIE 3aHATHS: 2,2 80
Jlexumn (Jlek) 1,3 48
[Tpaktiueckue 3anstus (I13) 0,9 32
JlaGopaTopus - -
CamocrositeabHas padora (CP): 2,8 100
Jlpyrue BUJbI CAMOCTOSITENIbHONM PabOTHI 2,8 100
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
S cemecTp
OO0masi Tpy10eMKOCTh B CEMeCTpe 3,0 108
AyJAUTOpPHBbIE 3aHATHS: 1,8 64
Jlexmm (Jlek) - -
[Tpaktuueckue 3arstus (I13) - -
JlaGopartopust 1,8 64
CamocrositesbHas padora (CP): 1,2 44
Jlpyrue Bubpl caMOCTOSTENIBHON pabOThI 1,2 44
Buj koHTpoOJISA: 3a4eT / IK3aMeH - 3auer




AHHOTaIUA padoyeil MPOrpaMMbl JUCHUILIHHBI «DU3HYECKasT XUMUI»
(b1.B.10)

1. Heap AMCUMILUIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIFOIIUX XOJIOM
XUMHUYECKOT0 IMPoIlecca, MOKa3aTh OOJACTH MPUIIOKEHHUS ITHX 3aKOHOB W HAyYUTh CTYIICHTA
rpaMOTHO IPUMEHATh UX MPU PELICHUH KOHKPETHBIX TEOPETUYECKUX M MPAKTUYECKUX 3aJ]1ad,
MOHATh OCHOBHBIE KUHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX MPOLIECCOB U POJIb
KaTajau3a Il XUMAYECKON TEXHOJIOTHH.

3apaum u3ydeHus: AUCIUIUIMHBI COCTOST B CJIEIYIOLIEM:

— TIOKa3aTh 3HaYeHUE (PU3NYECKOW XHUMHH KaK TEOPETHYECKOM OCHOBBI IPOIIECCOB
XUMHYECKON TEXHOJIOTHH;

— BbIpabOTaTh y CTYJAEHTOB HABBIKM MPUMEHEHHUS TOJYYEHHBIX 3HAHUU I MpeicKa3aHus
MPUHLMUIUAIBHOW BO3MOXHOCTU OCYILECTBJIEHHUS, OINPEACICHHUS HAIPABJICHUS, CKOPOCTH
MIPOTEKaHUs U KOHEYHOr'O pe3yJbTaTa XMMUYECKOTO IIPOoLIecca;

— YACHUTHh BaXXHOCTh YCTAaHOBJICHMSI MEXaHM3Ma M METOJ0B HAXO0XKICHUS CKOPOCTEMN
XUMHYECKUX PEaKIUi I UX MPaAKTUYECKON peaan3aluu;

— J1aThb TMPEJCTABICHUE O COBPEMEHHBIX OJKCIIEPUMEHTAJIbHBIX METOJAX MCCIEAOBAaHMS
SJIEKTPOXUMHUYECKUX SIBJICHUNA U KHHETUKU XUMHYECKUX MTPOIECCOB.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHUSI JUCHUIIMHBI
N3yuyenne kypca «®Dusmueckas XUMHUS» TPH TMOATOTOBKE CHEIHAIUCTOB IO

CHELHATbHOCTH «XUMHYECKass TEXHOJOIHS HHEPrOHACBHIICHHBIX MAaTepUajoB U3JENuil»
HaIlpaBJIEHO HA MPUOOPETEHHE CIECAYIOIINX KOMIIETEHLIUH.
OO01IeKynbTypHBIE:
- CcIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHanu3y, cuate3y (OK-1);
- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpeaIM3alll{, HCIOJIb30BAHUIO TBOPUYECKOTO
notenimana (OK-7);
Ob6menpodeccruoHambHbIC:
- CIOCOOHOCTBIO ~ HWCIOJB30BAaTh  MaTEeMAaTHYECKHE,  €CTECTBEHHOHAYYHBIE U
WHXCHEPHbIC 3HAHUSI JJIsI PEIICHNUs 3a/1a4 cBoei npodeccuonanpHol nestenbroct (OITK-1);
- CIIOCOOHOCTBIO NMPO(ECCHOHAIBHO HCIOIb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
AHAINTUYECKOE O00O0pYyI0BaHHE, CIIOCOOHOCTHIO K IPOBEIEHUIO HAYYHOT'O HCCIEIOBaHUS U
aHaJIM3Y MOJYYCHHBIX MPU ero npoBeaeHun pe3ynbraroB (OITK-2).

B pe3ynomame u3zyuenun Oucyunaunovl cmyoeHm 0014CeH:
3Hamy:

- OCHOBHBIC 3aKOHBI (PM3MUECKOW XWUMHH, B3aUMOCBS3b (PU3UYECKUX M XHUMHUYECKHX
XapaKTEPUCTHK MPOLECCca;

- TYTH OINpeNeNeHUus BAKHEMIINX XapaKTePUCTHUK XHUMHYECKOIO PpPaBHOBECHUS
(KOHCTaHTBI PaBHOBECHs, PAaBHOBECHOTO BBIXOA MPOAYKTA, CTETIEHH IMPEBPAIICHHS UCXOIHBIX
BEIIECTB) U BIMSHUS PA3TUYHBIX (PAKTOPOB HAa CMEIIEHNE XMMHUYECKOTO PABHOBECHS;

- TepMOJMHAMUYECKOE OINKCAHHE CBOWCTB HACAIbHBIX M HEUCaJbHBIX PACTBOPOB,
MOJXO0/1bI K HaX0XKJICHHUIO MapIHaTbHBIX MOJSIPHBIX BEJTMUYMH KOMIIOHEHTOB PacTBOpA.

- TEOPHIO TaJIbBAHMYECKUX SBICHUH;

- TEOpWUH KUHETHKH, ITyTH TEOPETHUECKOTO pacyeTa CKOPOCTEH XUMUIECKUX PEaKIHid U
OTpPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB.

ymemy:

- TIPUMEHSATH TEOPETHYECKHE 3HAHHMS M SKCIEPHMEHTAIbHBIE METONBI HCCIICTOBAHUS
(bu3nUecKoil XMMHUHU TPU pelIeHUH MPo(ecCHOHAIBHBIX 3a/1a4;



- TPEACKa3blBaTh W HAXOAWUTHh ONTHMAJIBHBIE YCIIOBHUS NPOBEIECHHUS XHMHUYECKOTO
IIpolLecca ¢ LENbIO MOIYyYEHNs MAKCUMAaIbHO BO3MOKHOTI'O BBIX0/1a HHTEPECYIOLIETO IIPOIYKTA;

- IIPOBOAMTH AHAJIU3 W KPUTHUYECKH OLEHUBATh IIOJYyUYEHHBIE SKCIIEPUMEHTAJIbHBIC
JIaHHbIe, 00001IaTh U JieflaTh 000CHOBAaHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

- I[PUMEHATh TEOPETHYECKUE 3HAHUS U IKCIEPUMEHTAIbHBIE METOJbl MCCIEIOBAHMS
¢u3nUecKoil XUMHMM Ui pEIICHUS BOIPOCOB, BO3HHUKAIOMIMX IPU HW3YUYEHHUH KHHETHKH
XAMHYECKUX PEAKIUM;

- NPOBOAUTH AHAIM3 U KPUTHUYECKH OLEHUBATHh IOJYYEHHbIE SKCIEPUMEHTAIbHBIC
JIaHHbIe, 00001IaTh U JieflaTh 000CHOBAaHHBIE BHIBO/IBI HA 0a3e MPOBEAEHHBIX OIBITOB.

- BIIQJICTh:

- KOMILJIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOJ0B (DU3UYECKOH XUMHH IS
pelIeHUs] KOHKPETHBIX UCCIEI0BATENbCKUX 3a/1a4;

- HaBbIKAMHU  OINpPEJEJIICHHUS  COCTOSHUSA  PABHOBECUS M CaMOIIPOU3BOJIBHOTO
HaIlpaBJIEHUS XMMUYECKOT0 IIPOLIECCa;

- 3HAaHWSAMHM OCHOBHBIX 33aKOHOB (DM3MYECKOM XHUMHUHM IS COJEp)KATeIbHON
MHTEpIpPETALMN TEPMOJUHAMUYECKUX PACUETOB;

- METOJaMHU  OMpEAeNICHHs TMOpsAKa U  CKOPOCTU  pPEaKIUu, YCTaHOBJICHMS
JUMUTHPYIOIIEH CTAIMM U MEXaHU3Ma U3y4aeMONW XUMHUYECKON PEaKLIHH;

- HaBBIKAMHU COCTABJICHMS TaJbBAHMYECKUX DJJIEMEHTOB I LEJIEH OINpEeAeICHUs
TEPMOIMHAMUYECKUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEyEMOU peaKIny;

- 3HAaHUSAMHM OCHOBHBIX 3aKOHOB XHWMHUYECKOW KHUHETUKH, BIMSHHUS Pa3IUYHBIX
(bakTopoB (TEeMneparypsl, JaBJICHUS, KaTaau3aropa) Ha CKOPOCTh XMMHUYECKOW peaKIluu.

3. KpaTkoe coaepskanue quCHUNIHHBI
5 CEMECTP

XumMnuyeckass TepMOAMHAMHUKA. 1-plii W 2-0i1 3aKOHBI TEPMOJMHAMHUKH, TOCTYJAT
[Tnanka. B3auMoCBs3b TEMJIOTH, pabOThl U M3MEHEHHs] BHYTPEHHEH 3HEPruu B MpoIleccax ¢
y4acTHEM HICATbHOrO Ta3a. Termmo€éMKOCTh TBEPIBIX, JKUIKHUX M Ta3000pa3HBIX BEIIECTB.
Tepmoxumusi. Berancnenue TermioBbIX d()PPEKTOB XUMUUYECKUX PEAKIHM, MPOIeccoB (Ha3oBBIX
MEPEXO0JI0OB, PACTBOPEHHsS] W IPYrHX (PU3UKO-XUMHUYECKUX TporeccoB. JHeprusi ['mbbca u
sHeprus ['enbmroisiplia Kak KpPUTEPUM HANpPaBJICHHUS XHUMHYECKOrO Mpouecca. XHUMHYECKOe
paBHOBecue. KoHCTaHTa XMMHUYECKOrO paBHOBECHMSI U MeTOAbl €€ pacuérta U
DKCIEPUMEHTAIIBHOTO ONpEAEIeHUs. PaBHOBECHBIM BBIXOJ TMPOAYKTA, BIUSHUE JABJICHUS,
TeMnepaTypbl, MPUMECH WHEPTHOTO Ta3a Ha PABHOBECHBIM BBIXOJA. YPaBHEHHS H30TEPMbI U
u300apel Bant-I'odda.

da3zoBbIe PaBHOBECUA B OAHOKOMIIOHCHTHBLIX CHCTEMAaX. ®dazoBrIe nepexoanel "
(1)330335[ auarpaMMa COCTOAHHA I OJHOKOMIIOHCHTHBIX CHUCTEM. TpOﬁHafl TOYKa. ypaBHeHI/Ie
Knaneiipona-Knay3uyca. 3aBUCMMOCTh JaBJIEHMSI HACBIIIEHHOTO Tapa OT TEMIEepaTyphl.
Onpenenenne TepMoAMHAMUYECKUX (YHKIMA mporecca ¢azoBoro mepexoaa. Kpurmueckas
TeMIieparypa.

TepmonnHamuueckass Teopusi pacTBopoB. Krnaccudukanus pactBopoB. CrocoObt
BbIpaXXEHHsI cocTaBa pacTBopa. [lapiuanbHble MOJSpHbIE BETUYMHBL. YpaBHeHHs ['nO6ca-
Hrorema. WpneanbHble pacTBOphl. TepMoauHaMuueckue (YHKUUU CMEIICHUsS JUIs WAealbHbBIX
pacTBOpoB, 3akoH Payna. HewneanbHble pacTBOPBI, IOJOKWUTEIBHBIE W OTPULATENIbHBIC
OTKJIOHEHHUS OT 3akoHa Payna. KomnuratneHble CBONCTBA pacTBOPOB HEJIETYYUX BELIECTB B
aeryudeM pactBopurene. Kpuockonus, 30ymnmunockonus. OcMoc, OCMOTHYECKOE JJaBJICHHE.



@da30Bble PABHOBECHSI B MHOI'OKOMIIOHEHTHBIX CHCTeMaX. J(narpaMMmbl «JaBJleHHE-
COCTaB», «TEMIIepaTypa-cocTaB», «COCTAaB Iapa-CoOCTaB >KUIKOCTU» [UId HJCATbHBIX U
HEHJICATbHBIX pacTBOpoB. 3akoHbl ['mOOca-KonoBanosa, Aszeorponus. Tepmuueckuil ananums.
PaznuuHble TUIIBI JUarpaMm IIaBKocTU. DBTekTHKA. [IpaBuio ¢a3 u npaBuiio psryara.

6 CEMECTP

PacTBOpbI 3JIEKTPOJIMTOB. JiekTpocraTuyeckas Teopus Jlebas-Xiokkens. Pacuer
AKTUBHOCTH U CPEIHUX MOHHBIX KO3()(QUIMEHTOB AKTHBHOCTU CHJIBHBIX 3JIEKTPOJIMTOB B
pa30aBICHHbIX M KOHLIEHTPUPOBAHHBIX PACTBOPOB M PACTBOPAaX YMEPEHHOW KOHILIEHTPALMH.
VYaenbHas U MoJisipHasl SJIEKTPUUECKHUE MPOBOAMMOCTH. CKOPOCTh JIBMIKEHHUS U MOJBUKHOCTH
1MOHOB. [IpenenpHple MOJSIPHBIE 3JIEKTPONPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHMOIO JBUKEHUS
noHoB Konbpayima. [IpuMeHeHne U3MEPEHUH 2IIEKTPUYECKON IIPOBOJUMOCTH IS OIPEIEICHUS
CTENEHU U KOHCTAHThI AUCCOLUALIMU CIIa0bIX JIEKTPOIHUTOB.

DJIEKTPOXMMHUYECKHE CHCTeMbl (Henu). DJIEKTPOJBIKYLIAs CHJIA TalbBAaHUYECKOIO
AJIEMEHTA, 3JICKTPOJHBIM MOTEHUMAN. TepMOAMHAMHUYECKAST TEOPHUS TajJbBAHUYECKUX SIBJICHH,
ypaBHeHue HepHcra. DnexkTpoxumuueckas (GopmMa OCHOBHOTO YPaBHEHHSI TEPMOJIWHAMUKH,
temneparypubiii kodpdunuent DJC. Dnexrpomst | u |l pomga, ra3oBele W OKHCIHTEIHHO-
BOCCTAHOBUTEJIbHBIC  JJEKTPOAbl.  THMNBI  TaJIbBAaHUYECKUX  DJIEMEHTOB:  XUMHYECKHE,
KOHIICHTPAIMOHHBIE, C IEPEHOCOM U 0€3 IepeHoca.

Xumuyeckasi KuHeTHKa. CKOpPOCTh XUMHUYECKOW peaklMM, KOHCTAHTAa CKOPOCTH,
MOPSAIOK U MOJIEKYJISIPHOCTh peakiuu. KuHeTnka HeoOpaTUMBIX peakuui 1-ro, 2-ro, 3-ro u
HyjeBoro nopsiakoB. JuddepeHunanbuble U UHTErpajbHbIE METOABI OINpPENEIEHUs HOpsIKa
peakuuu. CnoxxHble peakuuu. [IpuHIMO HE3aBUCUMOTrO NMPOTEKAHUS JIEMEHTAPHBIX PEAKIIHA.
OOparumMble, mnapaienbHble M IOCHeA0OBaTeNIbHbIE peakiuuu 1-ro mnopsaka. BiusHue
TEMIEpAaTypbl Ha CKOPOCTb peaklMH, NpuOImkeHHoe npasuio Baut-I'opda. VYpasHeHue
Appennyca, nuddepeHanbHas U UHTErpanbHble (OPMbI ypaBHEHHS. OKCIIOHEHIMAbHas
¢dopma ypaBHEHHSI AppeHHryca. DHeprisi aKTUBALUHU U IPEIIKCIIOHEHIIMAIbHBI MHOXHUTEb.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bcero 5 cemecTp 6 cemecTp
Buabl y4eoHoii paboThl 3au. aK. 3au. aK. 3au. aK.
ell. gac el. yac e/l yac
OO0mas TpyA0eMKOCTh THCIIHILTHHBI 12 432 6 216 6 216
Mo y4eoOHOMY IIAHY
AyIUTOPHBIE 3aHITHSI: 5,34 192 2,67 96 2,67 96
Jlexruu (JIek) 1,78 64 0,89 32 0,89 32
[MpakTuueckue 3ansaTus (I13) 1,78 64 0,89 32 0,89 32
JlaGoparopust 1,78 64 0,89 32 0,89 32
CamocrositesbHas padora (CP): 4,66 168 2,33 84 2,33 84
Buja koHTpoJIsi: 3a4eT / IK3aMeH 2/72 IK3aMeH IK3aMeH
1/36 1/36




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«AHATMTHYECKAS] XUMUSA U PU3MKO-XUMHYECKHE METO/Ibl AHAJIU32»
(b1.B.11)

1. leau u 3aa1a4u JUCUMIIJIMHBI

Heap AUHCHMILIMHBI «AHAIUTHYCCKAsT XHUMHS» - OOCCIEYUTH IOJHBIH 00BEM
COBPEMEHHBIX 3HAHWW, YMEHUH W HABBIKOB IO OCHOBHBIM TPYyMIaM METOJ0B XUMHUYECKOTO
aHaJM3a, HauboJee MMPOKO MPUMEHIEMBIX B MPOMBIIIJICHHOCTH M HUCCIIEI0BATEILCKON padore,
a TaK)Ke KOMIIETCHIIMH, HEOOXOIHMMBIX XHMMHKAM-TEXHOJOraM BCEX CIELUAJbHOCTEH A
pEIIeHUs] KOHKPETHBIX 33/1a4 XMMUYECKOTO aHaIn3a

3agaum u3ydeHUs JUCITUTUTHHBI:
— U3y4eHHUE TCOPSTUUECKUX OCHOB XUMUYIECKUX U (PU3UKO-XUMHUYECKHX METOJIOB aHAJIN3a,
— O3HAKOMJICHHUE C MPUHIIUITIAMH pa0OThl OCHOBHBIX TPUOOPOB B (PU3UKO-XMMHUYECKUX METOJIAX;
— M3YyYEHHUE METPOJIOTMYECKUX OCHOB aHATMTUYECKON XUMUHU;
— 03HAaKOMJICHHE C METOJ]aMH, ITUPOKO HCIOIb3YEMbIMH B COBPEMEHHON aHAIIUTUYECKOM
MpaKTHUKE.

2. TpeOoBaHus K pe3yJibTaTaM OCBOCHUS JMCHUIIIMHbI

N3zyuenne xKypca «AHAIUTHYECKAS XUMHS H PU3UKO-XUMHUYECKIE METO/IbI aHAIN3a» TIPH
HOJrOTOBKE CHELMAIMCTOB 0 CIEIUATBHOCTH «XUMHUYECKash TEXHOIOTUS SHEPrOHACKIIIEHHBIX
MaTepuasoB U3/EINi» HaPaBJIEHO Ha IPUOOPETEHUE CIAEAYIOUIMX KOMIIETEHIIUH.

Ob6menpodeccuoHaIbHBIC:

- CIOCOOHOCTBIO  HWCHOJB30BATh  MaTEeMAaTUYECKHE,  €CTECTBEHHOHAayYyHbIE U
WH)XCHEPHbIC 3HAHUSI JJIsI PEIICHNUS 3a/1a4 cBoeil podeccronanbHoi nesrenbroctu (OITK-1);

- CIOCOOHOCTBIO MPO(ECCHOHAIBFHO HCIIONb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHAJIUTHYECKOoe O00OpYyIOBaHUE, CIIOCOOHOCTbIO K MPOBEIEHUI0 HAY4YHOTO MCCIEJOBAHUSA HU
aHaJIM3Y MOJYYCHHBIX MPU ero npoBeaeHun pe3ynbraroB (OI1K-2).

[Ipodeccrnonanbuele:

- CHOCOOHOCTBIO TIPUMEHSTH COBPEMEHHBIE METOAbl HCCIENOBaHUS, IPOBOAUTH
CTaHJAapTHbIE M CEePTU(UKALMOHHBIE WCIBITAHUS MaTEpHANOB, M3JEIUNH M TEXHOJIOIMYECKHX
nporueccoB (ITK-11).

B pezynomame uzyuenusn oucyuniaunvl cCmyoenm 001M4CeH:

3Hamb: OCHOBHBIE TIOHSTHS U METO/Ibl KAUECTBEHHOT'O U KOJIMYECTBEHHOTO aHaIN3a,
TEOPHIO XUMHUECKUX U (PU3UKO-XMMUYECKIX METOJIOB aHAIN3a, TIPUHIIAITEI paO0THI OCHOBHBIX
npuOOpOB B GU3NKO-XUMUUYECKHX METO/AX;

ymemy:

— TPUMEHATH NPUOOPETEHHBIE MPAKTUYECKHME HaBBIKM B  MpodeccHOHATbHOM
JeSITebHOCTH ISl PELIEHUs] KOHKPETHBIX 3aj1ay;

enademsn.:

— HJeoJorHel XMMHUYECKOro aHalii3a, CHUCTeMOH BbIOOpa MeToJa KayeCTBEHHOrO U
KOJIMYECTBEHHOTO AaHaju3a, OLIEHKOW BO3MOXKHOCTEM KaXJIOro METOJa, METPOJOTHYECKUMU
OCHOBaMHM aHAJTUTHUECKOW XMMUHU;

- UMETh NpeACTaBIEHUE O MHOr000Opa3uu METOJ0B XMMUYECKOTO aHajIn3a U O KOHTPOJIE
Ka4yecTBa Pe3yJIbTaTOB KOJIMYECTBEHHOI'O XUMHUECKOTO aHAIIN3a.

3. KpaTkoe conep:kaHue JUCHUTLINHBI
BBenenue B COBpPEMEHHYIO AHAIMTHUYECKYI) XHUMHIO. AHAIMTHYECKass XHMHs KaKk OCHOBA
METOI0B HSy‘—IeHI/Iﬂ 158 KOHTpOJ'ISI XUMHUYCCKOI'O cOCTaBa BCIIIECTB B MaTepI/IaJ'H)HOM HpOI/I3BO}ICTBe,
HAay4HBIX HCCIEJOBAHUSAX, B KOHTpPOJIE OOBEKTOB OKpyXkaromield cpenbl. Buasl ananmsa.
AHaIUTHYECKUNA CHUTHAI KaK HOCHUTENh KAaueCTBEHHOW M KOJUYECTBEHHOW HHQOpMauu o0
00beKkTe aHanM3a. XUMHUYECKHE, (HU3UKO-XMMUYECKHE METOJbl aHajdn3a, WX B3aUMOCBS3b,
COOTHOIIIEHUE U MPUMEHEHUE. AHANUTHYeCKas (hopMa U aHATUTUYECKHe pu3HaKu. CUCTEMHBIN
nmoaxod K aHaimm3y cmeced dnaeMeHTOB. CoBpeMeHHBbIE (PU3HKO-XMMHYECKHE METOIbI



UJCHTU(UKAIIMKA D3JIEMEHTOB M coequHeHui. [lpumepsl pemieHus 3anad  aHAIUTHUYECKOTO
KOHTPOJISI B XUMUYECKON TEXHOJIOTHH, B aHAJIN3€ 00BEKTOB OKPYKAIOILIEH Cpe/Ibl U Ap.

DNeMEeHTHBIN, MOJICKYJISpHBIN, (Da30BBIi M W30TONMHBIM aHanmu3. KoiawmuecTBEHHBIH U
KaueCTBEHHBIN aHaJIN3 OPraHUYEeCKUX M HeopraHuyeckux BemiecTB. Crenuduka aHATUTHYECKUX
peaxkuuii, HCIOJIb3yEMbIX B aHaJIMW3€ OpPraHUYEcKUX coeAuHeHuid. OCHOBHbBIE TpeOOBaHUS,
peIbsBIsSeMble K METOIaM XUMUYECKOro aHajau3a. ['pynmnossie, o01I1e, YaCTHbIE, XapaKTEePHbIE
u crienuuanbie peakuuu. [1yTn noBbimeHust n30UpaTeIbHOCTH aHATUTUYECKUX PEaKLni.

MeTrposoruueckue  OCHOBBI ~ AHAJUTUYECKUX  METOJ0B. (OCHOBHBIE  MCTOYHUKH
MOTPEIIHOCTeH PEe3yNbTaTOB aHalM3a H CrnocoObl uX oOreHKu. OOmas XapaKTepuCTHKa
XMMUYECKOTO  aHalM3a Kak  H3MepuTesnbHOro  mporecca. (OCHOBHbIE — AHAJIUTHUKO-
METPOJIOTHUECKUE XaPAKTEPUCTUKH METOJOB M PE3yNIbTaTOB aHalM3a, CIIOCOOBI MX OLCHKU:
npenen oOHapyxeHHs, KOod(h(UUIMEHT 4YyBCTBUTEIBHOCTHU, HIDKHSAS M BEPXHSS TIpaHUIA
ONpEACNAEMbIX COJIEP)KAHUN, CEJNEKTUBHOCTb, IPEIU3MOHHOCTh B YCIOBHUSX CXOAUMOCTH
(TIOBTOPAEMOCTH) U BOCIIPOM3BOJUMOCTH, MPABMIBHOCTD, SKCIIPECCHOCTh. CpaBHEHHE METOJIOB
10 UX aHAJIMTUKO-METPOJIOTUYECKHM XapPaKTEPUCTUKAM.

Br16op merona ananusa. [loctaHoBka aHanuTudeckoi 3anaun. Kputepuu Beidopa Meronia
aHainza. CocTaBlleHHE PAallMOHAIBHOM CXEMbI aHajM3a C y4eTOM CBOMCTB OOBEKTa aHalIu3a U
omepanuil Mo MOATOTOBKE MNpOOBI K aHamu3y, TpeOOBaHUN K pe3ylbTaTy aHalu3a M €ro
CTOMMOCTH. MeTroabl pa3feneHuss W KOHUEHTpUpoBaHMs. [MOpuAHBIE METOIBl aHAIU3a.
Oco0eHHOCTH ONpEeeNIeHNUs MaJbIX COJEp>KaHUN HEOPraHUYECKUX M OPraHUYEeCKUX BEIECTB.
ANropuTM MpOBEAEHUS aHaIu3a: OTOOp cpeaHe mHpoObl, MOArOTOBKAa IMPOObI K aHaIMU3y,
U3MEPEHHE AHAIUTHUYECKOTO0 CUTHAJIA U €r0 METPOJOTrMYecKasl OLIEHKA, pacueT pe3ysbTaToB
aHaJIM3a U UX UHTEpHpeTaIusl.

OcCHOBHbIE THUIBI PpEAKIHMA, MPUMEHSIEMBIX B AaHATUTHYECKOW XUMHH (OCaXKICHUS,
KHCJIOTHO — OCHOBHBIE, KOMIUIEKCOOOpa30BaHUs, OKHUCIIEHUS-BOCCTaHOBIEHUs). CocTosHUe
MOHOB DJJIEMEHTOB B pacTBOpax. KOHCTaHTBI paBHOBECHS AHAJIUTUYECKUX pEaKLUil:
TEPMOJMHAMHYECKHUE, KOHIIEHTpPAllMOHHBIE, YyClIOBHbIE. (DaKTOpHI, BIUSIONIME HA XUMHUYECKOE
paBHOBecHe  (KOMILIEKCOOOpa3zoBaHHME, OOpa30BaHHE  MaJOPAcCTBOPUMBIX  COEAMHEHHH,
U3MEHEHUE CTENEHU OKHUCIIEHUS OINpEAeNsieMOro HOHA, BIMSHUE NPUPOJBl PACTBOPUTEIS,
MOHHOM CWJIBI, TEMIIEPATyphl, COCTaBa PacTBOPA).

PaBHOBecuss B aHAIUTHYECKHM BaXHBIX MPOTOIMTHYECKUX cHucTeMax. KoHcTaHThI
KHUCIIOTHOCTM W OCHOBHOCTH. YPaBHEHHUS MaTepHalbHOrO OajaHCa pPEaKTaHTOB CHUCTEMBI.
Beruucnenne pH pacTBOpoOB KHCIOT M OCHOBAHMM pAa3IMYHOM CWIBI, CMECEH KHUCIOT |
OCHOBaHMH. XuUMHUecKHMe M (PU3MKO-XMMHUYECKHe crocoObl ompeneneHuss pH pacTBopos.
Bydepuble pacTBOpHI, HCIIOJIb3yeMbIE B XMMUUECKOM aHAJIN3€: UX COCTaB, CBoMcTBa (OydepHas
€MKOCTh, 0051acTh Oy(epupoBanus), pacyet pH, npumMeHeHne B aHATUTHYECKON XUMMUU.

AHanuTHYeCcKWe  peaklMH  KOMIUIEKCOOOpa3oBaHMS,  OCaKICHUS,  OKUCJIECHMS-
BOCCTaHOBJICHHs. PaBHOBECHS aHAIUTUYECKUX PEaKIMi KOMIUIEKCOOOpa30BaHUs U yIpaBJIeHUE
umu. O6mMe, cTyrneHyaTble ¥ YCIOBHbIE KOHCTAHTHI YCTOMYMBOCTH KOMILIEKCHBIX COEIMHEHUH.
Pacuer ko3 unreHToB MOOOUHBIX peakiuil. Micnoab3oBaHue peakluii KOMILIEKCOOOpa3oBaHus
B AHAINTUYECKOM XUMHHM (OOHapyXeHHE M KOJMYECTBEHHOE OIpEeJesIeHHe, MacKHPOBaHUE,
KOHLEHTpUpoBaHue). lMcnonp3oBaHue peakiyii OCaXkIE€HHS B AHAIUTUYECKUX LEIAX M HX
xapaktepuctuka. KoHCTaHTa paBHOBecHsI peaklMil OCaXJIEeHUS-PACTBOPEHHUsS; (aKTOpPHI,
BIIMSIOLINE Ha PacCTBOPUMOCTb OCAagKOB. Pacder ycnoBH OCakKI€HUS U PaCTBOPEHHS OCATKOB.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE paBHOBeCHs. CTaHIApTHBINA, U pPEAbHBIN OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE MOTEHUHANTBI. (DakTOpbl, BIMSIIOLIME HA HAMpPaBICHUE OKHUCIUTENIBHO-
BOCCTAaHOBUTENBHBIX peakiuii. KoHcTaHTa paBHOBECHS U €€ XMMHKO-aHAJTUTHUECKOE 3HAaUCHHUE.

Oprannyeckue COEAMHEHHs, NMPUMEHSIEMbIE B XUMHUYECKOM aHaiu3e. OpraHuyeckue
aHanutuyeckue peareHTsl (OP). Knaccudukanus OP mo tumy peakuuii ¢ HeOpraHWUYeCKUMHU
nonamu. KowmmiekcooOpazytommme OP u  cTpoeHne uxX MOJEKyd: (yHKIMOHAIBHO-
aHAIUTUYECKass M  aHaJUTHKO-aKTHBHas rpynmnbl. OcoOeHHOCTH U MpPEeuMYyIIecTBa
ucnonszoBanusi OP, o6nactu npumenenus. Teopus AeiicTBus KomriuiekcooOpazyromux OP: yuer



noHHoro cocrostHuss OP m Mertamna. ['mnore3a aHasoruii M IPakTHMYECKHUE BBIBOJBI U3 HEE.
ITpupona xumudeckou cBsi3u B Komiulekcax OP ¢ MOHaMm MeTalioB M €€ IPOSIBICHUE B
IBETHOCTH KoMIUIekcoB. Peakium OP ¢ xpomodopueiMu snemeHTamu. OP-ocamuremnm.
PactBopumocts OP M uX KOMIUIEKCOB C HOHAaMH METaUIOB B BOAEC U B OPraHMYECKUX
pactBoputeinsix. [Ipumenenue OP 111 aHaIMTUUECKOTO KOHLIEHTPUPOBAHUSI.

[IpuHuunsl W 3a7ayd  KOJMYECTBEHHOro aHamu3a. Kiaccupukanus MeTonoB
KOJIMYECTBEHHOTO aHanu3a. 1peOoBaHMS, MPEABABIAEMbIE K XUMHUYECKMM pEakUusM B
KOJIMYECTBEHHOM  aHalu3€. OTalbl KOJIMYECTBEHHOIO  OIpeaeicHus. XapaKTepUCTHKa
pPE3yJIbTaTOB KOJIMYECTBEHHOI'O XMMHUYECKOro aHanusza. OnpezeneHue coaep:KaHusl BeLlecTBa B
pactBope, pacueTHble (hopMyibl. CriocoObl MPEACTAaBICHUs PE3y/ibTaTOB aHanu3a. llpumepsl
IIPUMEHEHUs METOJ0B MaTEeMaTU4YECKOM CTAaTUCTUKU U1 OLEHKHM pe3yJbTaTOB aHaIM3a.
ITpaBMIIBHOCTB U IPELIM3UOHHOCTD PE3YJIBTATOB AHAIU3A.

Peaknun ocaxaeHuss B KOJIMYECTBEHHOM aHaiM3e. ['paBUMETpUUYECKMI aHAJIM3.
CymHocTs rpaBUMeTpuYeckoro ananusa. Ocaxpaemas M TpaBUMeTpuyeckas (OpMBbI;
TpeOoBaHUs, NpeabsBIsieMble K HUM. BaxHeilmine omepanuu (3Tambl) rpaBUMETPUYECKOIO
ananu3a. [Ipouecc oOpa3oBanus ocaakoB. @akToOpkl, BAUSIONME HAa OTHOTY OcaxaeHus. Beibop
OCa)kJIarolero peareHra. Heoprannueckue M OpraHM4YeCKHE OCATUTENM B TPAaBUMETPUYECKOM
aHanmu3e. Teopermueckoe OOOCHOBaHHME BBIOOpPA ONTHUMAJbHBIX  YCJIOBUH  OCaXIEHUS
KPUCTAUTHIECKUX U aMOP(HBIX 0CaaKOB. BUabI 3arps3HEHUs] OCAJAKOB U CIIOCOOBI UX OYHCTKH.
[Tonydyenune rpaBumerpuueckux ¢opMm. HCTOUHUMKHM MOrpemIHOCTe, TOYHOCTh W IYTH
IOBBIIICHUS] TOYHOCTH I'PAaBUMETPUUYECKUX ONpEIEICHUN. BpluncieHus B rpaBUMETPUYECKOM
aHain3e. KOHKpEeTHbIE NPUMEPBI NMPAKTUYECKUX OIpeneiacHui. JOCTOMHCTBA M HENOCTaTKH
IrpaBUMETPUUECKOI0 MeTo1a aHan3a. OcauTeaIbHOE TUTPOBAHUE.

Turpumerpuueckne meroasl aHanusza. [IpuHuun tutpumerpuu. TutpoBaHue U €ro
stanbl. ['paduyeckoe n3oOpakeHUE Ipolecca TUTPOBAHUS — KPUBBIE TUTPOBAHUS, WX BUBL
Ckayok Ha KpUBOW TUTPOBaHMSA, TOUKA 3KBUBaJIEHTHOCTH (T.3.) U KOHEUYHask TOUKa TUTPOBAHUS
(K.T.T.). IlepBuuHble W BTOpUYHbIE cTaHAApThl. IIpHeMbl TUTPUMETPUUYECMKOI'O aHaIM3a:
npsMoe U Oo0paTHOE TUTPOBAaHHE, KOCBEHHBIE METO/Abl. MeTpojoruueckas XapakTepUCTHKA
TATPUMETPUYECKUX METONOB. THIIBI peakuui, UCIOJIb3yEMBbIX B TUTPUMETPUYECKOM aHAJIM3E;
TpeOoBaHus, nperbsaBiIseMble K HUM. Knaccudukaius THTpUMETPUYECKUX METOJIOB aHAIIN3A.

MeToapl KHCIOTHO-OCHOBHOTO TUTpoBaHMs. CyIHOCTh MeTOJa KHCIOTHO-OCHOBHOTO
TUTpOBaHUA. KpUBBIE KHCIOTHO-OCHOBHOI'O TUTPOBaHUs. PacueT u MocTpoeHHe TEOPETHIECKUX
KPUBBIX TUTPOBAHMSI CHIIBHBIX U CJIA0BIX OJIHOOCHOBHBIX NMPOTONUTOB. DaKTOPHI, BIUSIOLINE Ha
BEJIMYMHY CKauyka Ha KpPUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHUsA. CrocoObl yCTaHOBJIECHUS
KOHEYHOM TOYKH TUTPOBaHMS. KHMCIOTHO-OCHOBHBIE MHIMKATOPBI, HUHTEPBAI IIEPEX01a OKPACKH
UHAMKaTopa, mokaszarens TuTpoBaHus (pT). IlpaBuwiio BeIOOpa MHIUKATOpa JUIsl KOHKPETHOTO
ciay4ass TUTpoBaHMs. VIHIMKATOpHBIE MOIPEIIHOCTH M MX OleHKa. [IpakThnueckoe nmpumeHeHue
METOJAa KHUCIOTHO-OCHOBHOTO THUTpOBaHUA. lcrnoinb30BaHME HEBOJIHBIX pPAaCTBOPUTENECH B
KHCIIOTHO-OCHOBHOM THUTPOBAaHHH.

KommiiekconomeTprueckoe TUTpoBaHHe. lcmoiab30BaHME KOMIUIEKCOOOpA3OBaHHUS B
XUMHYECKOM aHanu3e. Heopranmueckume u opraHudeckne mauranabl. KOMIIIEKCOHBI M HX
cBoiictBa. OCOOEHHOCTH peakIMM KOMILJIEKCOOOpa30BaHUs (XenarooOpa3oBaHUs) HOHOB
MeTtauioB ¢ DJITA. YcnoBHbIE KOHCTAaHTBl YCTOMYMBOCTH KOMIUIEKCOHATOB M MX IPAKTUYECKOE
ucnonb3oBaHue. OO60CHOBaHME BbIOOpAa ONTHMAJBHBIX YCIOBUH KOMITJIEKCOHOMETPUYECKOTO
TATpOBaHUA. KpuBBIE KOMIUIEKCOHOMETPUUYECKOTO TUTpOBaHUsA. DakTopbl, BIHAKOLIME HA
BEJIMYMHY CKauyka Ha KpuBBIX THUTpoBaHusA. CnocoOwl ycranoBienus T.9. m K.T.T.
MerTaninoxpoMHble UHAMKATOPBI, MPUHIUI UX AelcTBUA. BpiOOp mHAMKATOpa ISl KOHKPETHOTO
ClIy4as TUTPOBAaHMSA. AHAIMTHUUECKHE BO3MOKHOCTH METO/Aa KOMIUIEKCOHOMETPUYECKOTO
TATpOBaHusA. [[pyuMeHeHne KOMIIJIEKCOHOB B aHAJUTUYECKOM XMMHUHU B Ka4€CTBE MAaCKUPYIOIINUX
arcHTOB.

MeTtoabl  OKUCINUTENIBHO-BOCCTAHOBUTENILHOTO THUTpoBaHusA. OOmias XapakTepUCTHKA
METO/JI0B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAaHUA. OKNUCIUTENbHO-BOCCTAHOBUTEIbHBIN



NOTEHLIMAT U OKHCIUTEIbHO-BOCCTAHOBUTENbHAS peakius. DakTopsl, BAMSIONINE Ha BEITUUYUHY
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOIO IMOTEHIMANA. KOHCTaHTBI paBHOBECHS OKHCIMTEIBHO-
BOCCTAaHOBUTEJIBHBIX peakiuii. BeIOOp TUTpaHTa U ONTUMANIBHBIX YCIOBUI TUTpOBaHus. KpuBsie
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO TUTPOBaHUs. DaKTOPBI, BIXAIOIINE HA BEJIMYUHY CKAYKa Ha
KpUBOW THUTpOBaHUS. MHAMKAaNMsS KOHEYHOW TOYKH TUTPOBAaHMA XMMHUYECKMMHU M (PHU3HKO-
XUMUYECKMMH  MeTonaMu. llepmanranaromerpus. XapakTepuCTHKa MeToAa. Y CIIOBUSA
IIPOBECHUS  IIEPMAaHraHAaTOMETPUYECKUX  ompelencHud.  BemecrBa,  ompenensieMble
IIEPMAHraHATOMETPUUYECKUM MeTonoM. JlocToMHCcTBa M HemocTatku Mmeroaa. HMonmomerpus.
XapakTepucTUKa METOJa, YCJIOBHUSA IPOBEICHHUS HOJOMETPUYECKOrO OIPENEICHUs BEIECTB.
JIOCTOMHCTBAa M HENOCTAaTKU MeToJa. AHAIMTUYECKHMEe OCOOCHHOCTH JPYTMX METOOB
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUSA (xpomaromeTpus, OpomaTomeTpus,
BaHA/IaTOMETPUs, IEPUMETPHUs) B XUMUUECKOM aHaJIU3e.

Beenenue B ¢usuko xumudeckue Meronbl aHanmmza (OXMA). ATOMHO-IMUCCHOHHBIN
CHEKTPaJbHbIM aHAIN3. ATOMHO-3MHUCCHOHHAs (POTOMETpUS IJIAMEHH.

O®XMA - cocraBHas 4acTb COBPEMEHHOH aHanmuTH4ecKod xumun. Kimaccudukarus
(GU3UKO-XMMUYECKMX METOJIOB aHaIM3a. AHAIMTUYECKUN CUTHAN KaKk MH(pOpMaTUBHAs (QYHKIUSL
COCTaBa BEILECTBA U €ro KonuuecTBa. OTHOcUTENbHBIN XapakTep usmepenuii B ®XMA. [lpenen
oOHapy’KeHHsI U 4yBCTBUTEIbHOCTh MeToa. Popmyia Kaitzepa. BepxHuii 1 HUKHUIA J1ana3oHbl
onpeaensieMbIX coaepkaHui. JIMHEWHbIN nuana3oH OnpeAenseMblX KOHIEHTpaluui. DTalOHbI.
[IpremMbl KOMMYECTBEHHBIX HM3MEpEHUH (BHEIIHET0 M BHYTPEHHEro CTaHjaapra, J00aBoOK,
tuTpoBanus, auddepeHnuanbaeie Metoabl) B @XMA, HX XapakTepUCTHKA W YCIOBHUS
IIPUMEHEHHUS. AHAIUTUYECKUE U METPOJIOrH4ecKre XxapakTepuctuku @XMA.

Krnaccudukanus crieKTpaJibHBIX METOJ0B aHanm3a. [loaydeHne XUMHUKO-aHATHTHYECKOM
UHpOPMALIMU [IPU B3aUMOAEHCTBUH 3JIEKTPOMArHUTHOTO U3JIy4eHUs ¢ BeliecTBOM. OnTuueckue
METO/Ibl aHaJIN3a. ATOMHAsI M MOJIEKYJIIpHAs CIIEKTPOCKOIUsA. AGCOPOLIMOHHBIE U SMUCCUOHHbIE
METO/Ibl aHAJIH3A.

ATOMHO-3MHMCCUOHHBIN CHEKTPAIbHBIM aHanu3. TeopeTH4ecKue OCHOBBI ATOMHO-
HMHMCCHOHHOTO CHEKTPAJIbHOTO aHaiu3a. MCTOYHMKM BO30YXIEHHMsS CHEKTPOB. ATOMHO-
OMHUCCHOHHBIE JHHeHuaThle crnekTpbl. [IpaBuna oTOOpa 3JIEKTPOHHBIX MEPEXOJ0B. 3alUCh
CHEKTPAJIBHBIX JIMHUN B BUZIE TepMOB. CXEMBI JIEKTPOHHBIX IIEPEXOAOB B aTOME IIEIOYHOIO
Mmetaina. Pacnpenenenue bonbliMaHa M 3aCeleHHOCTh YPOBHEW BO30Y)KJIEHHOTO COCTOSHHUSL.
@akTophl, BIUAIOIIME HA HMHTEHCUBHOCTH CIEKTpPaJbHBIX JMHMHA. [Ipomeccel moHuzauuu u
camorioryounieHus B mwiasme, popmyna Caxa. CrnexkrpajibHble TpUOOPHI U CIIOCOOBI perucTpaluu
crekTpa (BU3yasbHBIH, (ororpaduueckuii u ¢orosnextpudeckuii). KauecTBeHHbIM aHanus,
pacmu@poBKa SMUCCHOHHBIX CIEKTPOB W UACHTU(UKAIMS 3JIEMEHTOB IO HX CHEKTPaM.
KonnuectBennsiit anamms, ¢opmyna Jlomakuna-Illaiibe. IlpakTuka aTOMHO-?MHCCHOHHON
CHEKTPOCKOMUHU. ATOMHO-3MHUCCUOHHBIA aHaIN3 ¢ UHAYKTUBHO CBSI3aHHOM I1a3Moi. XMMHKO-
CIEKTpaJIbHbIE METO/IbI AHATIN3A.

ATOMHO-3MHCCHOHHAas  (oTomeTpusi miuameHH. ['a30Bble TMjIamMeHa KaK BHJBI
HU3KOTEMIIEpPAaTypHOH IJa3Mbl, MX XapaKTepucTuka. biok-cxema miamMeHHOro ¢oTomerpa.
Bo3MmoxHOCTH MeTola W ero orpaHu4eHus. AHHOHHBIM M KaTHOHHBIN 3¢ dexTsl. Meromabl
KOJIMYECTBEHHBIX ~ OmNpeneneHuit B  IulaMeHHOM  Qotomerpuu. Ilpegen oOHapyxeHus,
MPELU3UOHHOCTb, CENEKTUBHOCTh. OOIaCTH MPUMEHEHHUS.

AToMHO-a0cOpOLIMOHHAS CTIEKTPOPOTOMETPHSI.

ATtomHO-abcopOmonHast  cnektpodotomerpus. OOmas XapakTepuUCTHKa METoa.
[Tornomenue 3MEKTPOMAarHUTHOTO HM3JIy4E€HHUS CBOOOAHBIMH aToMaMH. biok-cxema mpubopa.
HcTounuku MOHOXpomaTHueckoro usnydeHus. Crocodbl atoMu3anuu npoosl. MoaynsTop, ero
HazHaueHue. M30uparenbHOCTh, JOCTOMHCTBA M HexoctaTku  Meronga. CpaBHeHue
AQHAIUTUYECKUX XapaKTEPUCTUK METOJ0B aTOMHON abCcOpOILIMU 1 aTOMHOM SMUCCHH.

MounekynsipHasi CHEKTPOCKOIUS

MonekynsapHas — crekTpockonus.  ChekTpopoToMeTpUYecKuid  aHanmm3.  MeToJbl
ONTHUYECKOM MOJEKYJISIPHON crekTpockonuu. [lormomenue 3jIeKTpOMarHUTHOIO W3IIy4YeHUs



MOJIEKYJIaMH. DJIEKTPOHHBIE TIEPEXO/Ibl U CIIEKTPHI MOIVIOMIEHNS MOJIEKYI. CXeMBbI 3JIEKTPOHHBIX
nepexooB. CpaBHEHHE AaHATUTUYECKHX CUTHAJIOB, oOOycnoBieHHbIX d-d*—mepexomamu,
nepexojaMd ¢ TepeHOocOM 3apsiiga U p-p*— mepexomamu. 3akoH byrepa-JlamGepra-bepa.
Mousipabiii k03¢ dunuenT noriomenus CrocoOsl ero ompeaeneHus. OnTUMHU3AIUs YCIOBUI
AHATUTUYECKUX ompeaesieHui. BeiOop onTuManbHOW AIUHBI BOJBI M Pabouero cBeTouiIbTpa.
KonTtpacTtHOCTh aHamuTH4ecko peaknuu. OTKIOHEHHMs OT 3akoHa byrepa-JlamGepra-bepa.
CpaBHeHune ¢GoTomMeTpun U CHEKTpopoTOMeTpuu. Ammaparypa Ui CIEKTPO- H
dboromeTpuuecKuXx U3MepeHuil. XapakTepucTtuka (HOTOMETPUUECKUX METOJOB aHalu3a.
W3buparensHOCTh B crHekTpooTromMeTpun U ee obOecreueHue. [IpHHOMI aJITUTHBHOCTH
NOTJIOUICHUS] B aHaju3e OMHApHBIX CMeced MOTJIOMAINMX BemecTB, Meton Pupopara.
To4yHOCTBh pe3ynbTaToB (oToMeTpuyeckux onpenencHuid. uddepennmansaas GoromMeTpus.
Meron  omHO- W JABYCTOpoHHeH — muddepeHnuanibHON dboTomeTpumu. Mertoibt
CHEKTPOPOTOMETPUYECKOTO TUTPOBAHUS.

TypOunumetpus u Hedenomerpus. JIIOMUHECIIEHTHBIE METO/IbI AaHATTN3A.

TypOunumerpudeckuid W HepeEIOMETPUUECKHI METOIbl aHanu3a. PaccesHue cBeTa
JUCIIEpCHBIMU cucTeMaMH. CBsi3b ONTHYECKOW IUIOTHOCTH C KOHUEHTPALMERl OmpenensieMoro
BemecTBa. Koa(pUIMEHT MYTHOCTH CHUCTEMBI. TeOpeTHdecKHe OCHOBBI TYypOMIAMMETPUU U
Hedenomerpun. YpasHenue Panes. TpeboBanusi, npeabsBisieMble K UCIOIb3YEMBIM PEAKIUSM.
TypOunumerpuyeckuii KHHETUHYECKUI MeToa. BO3MOXKXHOCTH METO0B.

JIromuHecHieHTHBIE MeTObI aHanu3a. duyopecuenuus u Gochopecuenuus. [Ipumenenue
HHEPreTUUECKO auarpaMmsbl SJOI0HCKOTO MPU PACCMOTPEHUU CHUHIJIET-CUHIJIETHBIX U CHUHIJIET-
TPUILIETHBIX JIEKTPOHHBIX nepexonoB. KonebaTenbHas penakcanus ¥ BHYTPEHHsISI KOHBEPCHSL.
KBaHTOBBII © JHEpreTMyeckui BbIXOJbL. DAKTOPHI, BIUAKOIIAE HA HWHTEHCHUBHOCTH
dbnyopecuennuu. TemreparypHoe W KOHILEHTpalMOHHOE TymieHue ¢uyopecueHuu. [IpaBuno
Crokca-Jlommernsi. CBsi3b CTPOCHHS MOJIEKYJIbI OPTraHUYECKOTO COSIMHEHHSI C €T0 CIIOCOOHOCTHIO
K (QuiyopecueHIMU. 3epKajbHas CUMMETpPUsl CIEKTPOB IOIJIOMIEHUS U HUCHYCKaHUs (IpaBUIIO
JleBmmHa). 3akoH BasmioBa. Cxema ¢uyopuMeTpuueckux usmepeHuil. Beibop mepBuyHOro u
BTOPUYHOTO CBETOQMIBTPOB. ['pagynpoBOuUHas 3aBUCUMOCTh U KOJMYECTBEHHBIH aHaIU3.
OO0m1as xapakTepuCcTUKa METOIA.

ONEKTPOXUMHYECKHE METO/IbI aHAIN3a

KonaykromeTpus u HOTEHIMOMETPUS

Knaccudpukanus 9XMA. Knaccuduxamus 31eKTpoIoB U dJIEKTPOXUMHUECKUE METO/BI.
[Monspusyembie U Hemomnspuszyembie diekTpoasl B DXMA. Hcnonb3dyemble XUMHUYECKHE U
JIEKTPOXMMUYECKHE PeaKluu, TpeOOBaHHUs, PEABSIBIsIEMble K 3TUM peakiusM. Bo3moxHoCTH
OXMA.

KonnyktomeTpuss M KOHIyKTOMETpHUeckoe TuTpoBaHue. OOmas XapakTepUCTHKa
MeToJla. YenbHash M OSKBUBAJICHTHAs AJIEKTPONPOBOJHOCTh PACTBOPOB  3JIEKTPOIUTOB.
ITonBuxHOCTH HOHOB. [IpsiMas KOHAYKTOMETPUSA U KOHAYKTOMETPUUECKOE TUTpoBaHue. KpuBble
TuTpoBaHusa. DakTophl, BIUAIONIME Ha XOJA KPUBBIX TUTpoBaHMs. llpuHUMIUanbHAs cxema
YCTaHOBKH JUIsl KOHAYKTOMETPUUYECKMX M3MEPEHUH, HCIOIb3yEMbIE IIEKTPOoibl. Bo3moxkHOCTH
METO/1a, JOCTOMHCTBA, HeAOCTaTKU. [Iprumepsl onpeaeneHu..

BricokouactoTHOoe TUTpoBaHue. OcobenHoctu Merona. IlpuHnunuanpHas cxema
ycTaHoBKH. Mcrnonbp3yemble MHIYKTUBHBIE M €MKOCTHBIE 0O€33JeKTpoJHble sueku. Dopmbl
KpPUBBIX BBICOKOYACTOTHOTO THUTpoBaHus. Amnmaparypa. Bo3mokHoctn wmetona. Ilpumepst
ONpEICIICHUMN.

[loreHunomeTpruss M NOTEHLIMOMETPUYECKOE TUTpoBaHME. OmpenencHue MeToAa.
Hcnonszyemple sueliku. VHIMKATOpHBIE 3JEKTPOJBI U AJIEKTPOAbl cpaBHeHHs. MoHOMeTpus.
JonHanoBckuid u  auddy3uoHHBIH TMOTeHHUaNbl. Kinaccupukanus HMOHOCETEKTUBHBIX
31eKTpo0B. OCHOBHBIE XapaKTEPUCTUKH HOHOCENIEKTUBHBIX 3JIEKTPOJOB PA3JIMYHBIX THIIOB.
[Tpuunsbl, 00ycnoOBIMBAIOIIME W30MPATEIBHOCTh 3JCKTPOIOB. YpaBHeHHe Hukonbckoro-
DOiizenmana. Metonbl omnpeaeneHus: Kod(G(UIUEHTOB CENEeKTUBHOCTH, BEPXHEr0 W HUKHETO
mpefena Jauana3oHa OIpENeNIIeMBbIX COAEp)KaHUM. YTI0BOH KOI(OUIMEHT 3JIEKTPOIHON



¢byHKIMU. MeToapl KOMUYECTBEHHBIX OIpeNeleHU W YCIOBUS UX MpuUMeHeHus. [Ipsmas
norenuuometpus (pH-merpusi, monometpus). Bozmoxknoctu metona. MeToasl TUTPOBaHMUSL.
O06paboTKa KpUBBIX MOTCHIIMOMETPUIECKOTO TUTPOBaHMsL. MeTobl 100aBOK.

Bonpramnepomerpuueckue METOIbI aHAJINA3A.

Knaccnueckas  momsporpadusi,  OCHOBB ~ MeToja.  llpuHIMmuanbHas — cxema
nosissporpaduueckoil ycraHoBKU. Vcnomb3yemble 31IeKTpojibl, TpeOOBaHUS, MPEIbIBISIEMbIE K
anekrponaM. l[lonspuzanvoHHbIE KpHMBBIE HWHIUKATOPHBIX J3JIEKTPONOB. PTYTHBIN Kanaromun
3IEKTPOJI, TBepAble 31eKTpoasl. [lomsporpammel. MaTepnperanus nossgporpamMm. OCTaTOYHBIN
U KOHJeHCATOpHBINH TOkU. DapaneeBckuil ToKk. CBOWCTBA MpenenbHOro 1udy3noOHHOTO TOKA.
VYpaBuenue MnpkoBuua. YpaBHeHue mossiporpadudeckoi BoiHbI ['eiipoBckoro. Ilorenmman
nonyBosiHbl. BpiOop ®  HasHadeHue noisporpaduueckoro  ¢ona. AHOMamMHM  Ha
noyisporpa@uueckux KpUBBIX U HUX ycTpaHeHHe. KauecTBEeHHBI U KOJMYECTBEHHBIN
nonsiporpadguueckuii ananu3. COBpEeMEHHBIC HAINPaBICHHUS PAa3BUTHS BOJbTAMIIEPOMETPHUH.
Ob6nacTu ucnonb3oBaHus. BO3MOXKHOCTH, TOCTOMHCTBA M HEJOCTATKU METO/1A.

Amnepomerpudeckoe TuTpoBaHue. OOmas xapakTepucTHKa Merona. BwiOop ycnmoBuid
aMIIEpPOMETPUUYECKHUX U3MEPEHUM. [IpuHuunuaneHas cxema YCTaHOBKHU JUTSL
aMIIEPOMETPUUYECKOTO0 TUTPOBaHUS. THUIBI KPHUBBIX THUTpoBaHMs. buammnepoMerpudeckoe
TUTPOBAaHUE, YCIOBUSA AMIIEPOMETPUYECKUX HM3MEPEHUH ¢ JABYMS UHIUKATOPHBIMU
anekTpoaamu. KpuBble TuTpoBaHUsA. B03MOXHOCTH, JOCTOMHCTBA W HEIOCTATKH METOAA.
[IpuMepsl IpakTHYECKOT0 UCIIOJIb30BAHUSI.

Kynonomerpuueckuit meton ananmuza. Kiaccupukanuss MeETOJOB KyJIOHOMETPHHU.
O60benunennslii  3axkon @apazmes. Beixom mo Toky. Ilpsamas kymoHoMeTpus U
KyloHOMeTpuueckoe  TuTpoBaHue  OcobenHoctu  meronoB.  KyrnoHomerpuss — npu
KOHTPOJIUPYEMOM TMOTEHLMAJIE U MpU KOHTpoiupyeMoMm Toke. [lonsipu3alnnoHHbIE KpHUBBIE.
Br160p norennmana paboyero s3nexkrpoja. Pacuer koiaudecTBa 3IeKTpUUYECTBA, 3aTPAYEHHOIO Ha
AJEKTPOXUMUUYECKYI0 peakiuto. [IpuHIunuanbHas cxema KyJOHOMETPUYECKOM YCTaHOBKH.
O6macte mnpuMmeHeHus. KyrnoHomeTpudeckoe TuUTpoBaHuEe. BwiOop TOKa 3yeKTpoiu3a.
OcoOeHHOCTH TeHEepUPOBAHHOTO TUTpaHTa. CrIocOObI MHAMKAIIUU KOHEYHON TOYKH TUTPOBAHUS
(Bu3yanbHblE U WHCTpYMEHTalbHble). [IpuHIUMNUanbHas  cxemMa  YCTAHOBKH  JUJIS
KYJIOHOMETPUYECKOro TUTpoBaHMs. [IpakTHueckoe mMpUMEHEHHWE METOo/la, €ro JOCTOMHCTBA U
HEJOCTATKHU.

DnekTporpaBuMeTpuueckuii aHanu3. CrnocoObl BBIOTHEHHUS omnpeneneHuid. OOmas
xapakTtepucTuka meroza. [Ipoiecchl, mpoTekaromue MpH 3JIeKTposu3e. BriOop 31eKkTpoaos.
YcnoBus snekTpoocaxkaeHusi. TpeOoBaHUS, MpenbsABIsSEMble K OCaKaM Ha D3IEKTPOJax.
Hcnonp30BaHue ANEKTPOOCAXKIEHUS JUId LieJded KOHLEHTPUPOBAHMS, ONpPENENEeHUs U
paznenenus. BHyrpeHHul anekTpoaun3. JlocTOMHCTBA U HEJOCTAaTKU METOAA.

Teopernueckue OCHOBBI Xpomarorpaduueckux MeroaoB. OOmacTu MPUMEHEHUS
XpomaTorpaduuecKkux MEeToI0B aHau3a. XpoMmarorpamma. [lapamerpsr yaepxuBanus. ®usnko-
XUMHUYECKHE OCHOBBI  XpomaTorpaduueckoro mpomecca. Kiaccuduxamuss  MeronoB
Xpomarorpaduu 1Mo arperaTHOMy COCTOSIHHIO (a3, MO0 MeXaHH3MYy pas3felieHHs H CIOoco0y
opopmienuss mporecca. OCHOBBI  xpomarorpadgudeckoro pasuaeneHus. KoadduiueHnt
pacripenieneHust 1 KodppuuueHT pasaeneHus. OCHOBHON 3akOH xpomarorpaduu. Bzaumocsszpb
(GbopMbI BBIXOJHOM KpUBOM M HM30T€PMbI COpOIMU B KOJOHOYHOH Xpomarorpaduu,
AQHATUTUYECKUN acleKT 3TOW 3aBUCUMOCTH. MDakKTOphl, BIUSIOIIMNE HA CKOPOCTb JBUYKEHUS
xpomatorpaduueckoil 30HbL. Teopusi TeopeTHUECKUX Tapesok. TeopeTnyeckass Tapeska.
BricoTa, »KkBHBalleHTHasi TeopeTHUecKod Tapenke. KunHernueckas Teopus xpomaTorpaduu.
VYpaBuenue Ban-/leemrepa. Kputepum »sddextuBHOCTH XpomaTorpaduyueckoro Imporecca.
Crenenb pazneneHuss M Kputepuidl cenekTUBHOCTH. Kpurtepuit paszpenenus. OnTumuzamus
IIPOLIECCOB pa3/IETICHUsI CMECEN BEILIECTB.

lazoxkuakoctHas xpomartorpadus. OOmas xapakrepucTuka meroja. [IpuHIUNMaNbHas
cXema razoBoro xpomarorpada. Y cTpoicTBO U Ha3HaueHHE y3710B xpomaTorpada. TpeboBanus,



NpeabsBIsiEMble K HEMOABIKHOW M TOABIKHOW (azaM. JleTeKTopbl, UX KiIacCUpUKALMS U
TpeOOBaHUSA K HUM.

Metoabl uIeHTU(UKAUMK BELIECTB B Ta30BOM xpomarorpaduu. Jluneiinele u
norapupMUUecKue MHICKChl yaep)kuBaHus. KoppenslnoHHble ypaBHEHHUS: CBSI3b IIapaMETPOB
yIEpKUBAHUS KOMIIOHEHTOB C MX (PU3UKO-XMMHUYECKMMHU CBOicTBaMu. KadecTBEeHHBIN aHAIU3
1o JyiorapuMuyeckuM HHAeKcaMm ynepxuBaHus Koaua. MeTosbl KOJIMYECTBEHHOIO aHAJIN3a:
METOJl a0COJIIOTHOM TIpaAyupOBKH, METOJ, HOPMUPOBKHM, METOJl BHYTPEHHErO CTaHJapTa.
[TonpaBounble KO3 (GUIMEHTH] K MJIOMIAAAM MUKOB. [IpuMepsl IpakTHYECKOT0 MCII0JIb30BaHMS
ra3oBoii xpomaTorpadusi.

KunkoctHas xpomarorpadus. Knaccudukanus MeTonoB KUIKOCTHOM Xpomarorpaduu.
Ocob6ennoctn BOXX. [IpuHnunuanpHas cxeMa >XHIKOCTHOTO XpomaTtorpaga BBICOKOTO
nasneHus. Tunbl perektopoB B BOXKX. XXumkoctHo-amcopbumonnas BDOXXX. Hopmanbho-
¢dazoBblii U oOpamieHo-()a30BbId BapUaHTHI: COPOCHTHI, SIIOCHTHI, pa3leisieMble BEIIECTBA.
Tunbsl B3auMoneHCTBUsSI COPOEHT-BELIECTBO, COPOEHT-3JIIOCHT, 3JIH0CHT-BelecTBo B BOXXX.
VYpaaenne KHokca. @akTop eMKOCTH, €ro (GU3NYCCKU CMBICI. ['paJlueHTHOE IIIOMpPOBAHUE.
Bnusiaue 3¢ (exkTUBHOCTH, CEIEKTHMBHOCTH M E€MKOCTH KOJIOHKM Ha pas/ieleHue cmecei
aHAJM3UPYEMbIX BEIIeCTB. MeTO/bl MACHTH(HUKAINN BEIIECTB M KOJIWYECTBEHHOTO aHaIHM3a B
BOXX. HocrouncrBa u Hemoctatku BIXKXX. HWou-napnas xpomatorpadus, TpUMeEpb
IpakTU4ecKkoro ucnosaszoBanus BOXKX B ananusze.

PacnpenenurensHas OymaxHas xpomarorpadus. OcHOBbI OyMakHOW Xpomarorpaduu.
[lonBuxkHass u HemoaBWXHAs (a3pl. MUKCOTPONHBIA psijg pacTBopuTeneld. TpeOoBaHUS K
xpomarorpaduyeckoit Oymare. Xpomartorpaduyeckue mapamerpbl. THIBI XpoMaTOrpamM:
OHOMEpHasi, JBYMEpHas, Kpyromas, osJekTpodopernyeckas. Merox oOpameHHbIX (Das.
3aBuCcUMOCTh (OPMBI ISITHA OT BUAA H30TEpMBbl pacupezeneHus. MeTtoabl HIeHTH(PUKALUU
BEIIECTB Ha OyMakHOH XpomaTorpamme. KoJuuecTBeHHBI aHanmu3 B MeToAe OyMaKHOU
xpomarorpaduu. JJocrouncTBa u HenoctaTku Metosa. O6IacTh NPUMEHEHUS.

HNonooObmennas u wuoHHas xpomartorpadus. CymHocts Mertoma. TpeboBanus,
NpeIbsBIIsiEMbIE K PEaKLUsIM HOHHOTO oOMeHa. OcoOeHHOCTH HOHOOOMEHHOM XpoMaTorpadpum.
HNonoobmenHoe paBHoBecue. Koncranta moHHOro oOMeHa. M3oTepMbl HMOHHOTO OOMEHa.
BnusiHue KOHCTaHTBI MOHHOTO oOMeHa Ha (opMy u3oTepMbl HOHHOTO oOoMeHa. Koaduiuent
cesleKTUBHOCTU. CHHTEeTHYeCKHE MOHOOOMEHHUKHY, KAaTHOHUTBI U aHMOHUTHL. Kiaccuduxkamus u
cBoiictBa. CopOuuoHHbIE psiibl. Buabl 0oOMEHHONH €MKOCTM HOHOOOMEHHUKOB. BriOop
ONTHMAJIbHBIX YCIOBHII MOHOOOMEHHOrO paszeneHus BeuiecTB. [IpuMeHeHne MOHOOOMEHHOM
Xxpomarorpaduu B aHAINTHYECKOW XHMHUHM OpPraHWYECKMX M HEOPraHMYECKHX COEIMHEHMM:
pasaeneHre, OYHMCTKAa, KOHLEHTpUpoBaHME W T.O. lIpuMepbl mHpuMeHEHUS HOHOOOMEHHOMU
xpomarorpadguu B TEXHOJOTHYECKMX mponeccax. HMonHas xpomarorpadusa. brok-cxema
HOHHOrOo Xpomarorpada. Pazgensromme ¢ KOMIIEHCAlMOHHBIE KOJOHKH. JleTeKTOpHI.
[IpuMmeHeHNEe B aHAIUTUYECKOW XUMHUH. AHAIUTHYECKNE BO3MOKHOCTH METO/1A.

I'enp-xpomarorpadus. IlonBuknas u HemojBuxkHass ¢a3pl. OOee ypaBHEHHE,
omnuchIBaroliee mporecc renp-xpomarorpadpuu. CopOentsl. OOmuMiA, BHEIIHUI U BHYTPEHHUIN
o0bembl Tens. [lapamerpsl amoupoBanud. Beipaxenue i kosduuueHTa pacnpeeneHus 1
KOHCTaHTBl JIOCTYMHOCTH. Bo3MokHOCTH renb-xpomarorpadguu. Ilpumepbl mnpakTHUECKOTro
HCIOJIb30BaHUS.

ABTOMaTHYECKUI U aBTOMATU3UPOBAHHBIN aHAJIN3: LIEJU U 3a1a4u. J(uckpeTHbie
aBTOMaTHYeCKue aHanu3atopsl. [IpuHIun neicTBus, JOCTOMHCTBA U HenocTaTku. [IpoTounbie
METO/Ibl aHAJIM3a PacTBOPOB. HenpepbIBHBIN NPOTOYHBIN aHATIN3 U IPOTOYHO-NHKEKIIMOHHBIN
aHaJIN3.



4. O0beM y4eOHOl JUCHUIIJIMHBI

Buabl yueOHoii padoTsl Bcero 3 cemecTp 7 cemecTp

Bz3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
el. yacax e/l yacax e/l yacax

O01masi TPy10eMKOCTh

AUCHMILUIMHBI MO0 Yy4yeOHOMY 9 324 4 144 5 180

IJIAHY

AyIUTOPHBIE 3aHIATHSI: 4,45 160 1,78 64 2,67 96

Jlexumu (Jlek) 0,9 32 0,45 16 0,45 16

IIpakTnueckue 3ansatus (113) - - - - - -

Jlaboparopusie pabots (JIP) 3,55 128 1,33 48 2,22 80

CamocrosiTesbHasi padora 4,55 164 2,22 80 233 84

(CP)

CaMocTosTenbHOE U3yUeHUE 4,55 164 2,22 80 2.33 84

PpasacsoB JUCHUIIIIMHBI

Buja koHTpOJIS:

3a4éT ¢ oeHKo# | 3a4YéT ¢ oueHKon
3a4eT/3K3aMeH o I

AHHOTanuA padoyeil NPOrpaMMbl THCUUIIMHBI
«/lncnepcHble cHCTEMbI 1 IOBEPXHOCTHbBIE SIBJEHHS»
(b1.b.12)

1. e AMCUMIUIMHBI — O3HAKOMJICHHE CTYJEHTOB C OCHOBAMH TEPMOJMHAMHKHU
MOBEPXHOCTHBIX SIBICHUN, CIIOCOOAMHU TMONTYYEHHS] W BKHEUIIMMH CBONCTBAMH IUCIEPCHBIX
CHCTEM.

OCHOBHBIMU  3a7jayaMd  JUCIHHIUTAHBL  SBISAIOTCA: PACCMOTPEHHE OCOOEHHOCTEH
HOBCpXHOCTHBIX CJIOEB, HUX TepMOILI/IHaMI/IqGCKI/IX CBOfICTB, aaAre3nn, cMaduBaHUs, az[cop6u1/11/1,
ANEKTPUYECKUX SIBJIEHUNM HA TMOBEPXHOCTH; H3YYEHHE KHHETHMUYECKHUX CBOMCTB JIUCIEPCHBIX
CHUCTEM, arperaTHBHOﬁ u CCI[I/IMGHTaHI/IOHHOI\/'I yCTOI\/'I‘-II/IBOCTI/I, KHUHCTUKHAU KO&FYJ'IS{HI/II/I,
CTPYKTYpOOOpa30BaHUsI U CTPYKTYPHO-MEXAaHUYECKUX CBOIMCTB IUCIIEPCHBIX CUCTEM.

2. TpeboBanus K pe3yJibTaTaM 0CBOEHUS THCIUIIJIMHbI

N3zyuenne kypca «JlucnepcHble CHCTEMbl U IOBEPXHOCTHBIE SIBJICHUS» MPHU MOATOTOBKE
CHEIHAIHNCTOB MO CHENHUATBHOCTH «XUMHUYECKasi TEXHOJIOTHSI SHEPTOHACHIIIICHHBIX MaTEPUAIOB
U3JIeNuil» HallpaBlIeHO Ha MPHOOpPETeHNE CIEAYIOIINX KOMIETEHIUH.

OO0IeKyIbTYpHBIE:

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpeaJH3allMM, HCIOJIb30BAHUIO TBOPUYECKOTO

norenimana (OK-7);
Ob6menpodeccuoHanbHbIE:

- CIIOCOOHOCTBIO ~ HWCIOJB30BaTh  MaTeMAaTHYECKHE,  eCTECTBEHHOHAYYHBIE U
WH)KCHEPHBIE 3HAHUS JUTS PEICHHs 3a1a4 cBoel npodeccnonansHoi nesrensaoct (OI1K-1);

- CHOCOOHOCTBHIO MPO(ECCHOHANBHO HCIOJIb30BATh COBPEMEHHOE TEXHOJOTHYECKOE U
aHaJTUTHYECKOoe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEIEHUIO HAYYHOTO MCCIIEOBAHUS U
aHaJIM3Y MOJYYCHHBIX MPHU ero npoBeaeHun pe3ynbraros (OITK-2).

B pezynomame usyuenusn oucyuniunvl cmyOeHm 0014CeH:

3namy:

— OCHOBHbBIE TOHATUS M COOTHOIICHUS TEPMOIAMHAMHUKU ITOBEPXHOCTHBIX SBICHHUN
(TepMOMHAMHKA TIOBEPXHOCTHOTO CIJIOS; aiare3wsi, CMauWBaHUE M pACcTEKaHUE >KUIAKOCTEH;
JUCTIEPCHOCTh U TEPMOJAMHAMHUYECKHE CBOMCTBA TEJI; aJcOopOIMs Ta30B U MMapoB, afcopouus u3
PacTBOpPOB);

— OCHOBHBIE METO/IbI IOJYUYCHHUS AUCTIEPCHBIX CUCTEM,;

— OCHOBHBIE CBOMCTBAa JUCIEPCHBIX CHCTEM (3JIEKTPOIIOBEPXHOCTHBIE CBOMCTBA;



KMHETUYECKUE M ONTHYECKUE CBOMCTBA; CBOMCTBA PAcCTBOPOB KOJJIOWIHBIX IOBEPXHOCTHO-
aKTUBHBIX BELIECTB);

— OCHOBHBIE IIOHATUS M COOTHOLIEHUS TEOPUM arperaTuBHOM YCTOWYHMBOCTH U
KOaryJsiuu J10(oOHBIX TUCIIEPCHBIX CUCTEM,;

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOoOOpa3oBaHMS U PEOJIOTHYECKHE CBOMCTBA
JUCIIEPCHBIX CUCTEM.

Ymemn:

— IPOBOJUTH PACYEThl C HCIOJIb30BAHMEM OCHOBHBIX COOTHOLICHWM TEPMOJUHAMUKH
IIOBEPXHO-CTHBIX SIBJIEHUN U pacueThl OCHOBHBIX XaPAKTEPUCTUK JUCIIEPCHBIX CUCTEM.

Braoemn:

— METOAAMM W3MEPEHUsI MOBEPXHOCTHOIO HATSXKEHUS, KpPAeBOrO YIJa, BEJIWYUHBI
agcopOuMM M yHENbHOM  TOBEPXHOCTH,  BSI3KOCTH, KPUTHYECKOM  KOHIIEHTPALUU
MUIIEIUIO00pa30BaHMSL, HIEKTPOKUHETHYECKOTO IOTEHIINANIA;

— METOAAMM IIPOBEJIEHUS AMCIIEPCUOHHOIO aHalu3a, CHUHTE3a JIUCIEPCHBIX CHUCTEM H
OLICHKH X arperaTuBHOM YCTOMYMBOCTH.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

Monyns 1. [Ipenmer u npu3Haku 00BEKTOB KOJUIOMIHOW XUMUHU

KommonnHas XuMusg - HayKa O IIOBEPXHOCTHBIX SIBJIEHUSX M JUCHEPCHBIX CHCTEMAaXx.
OcHOBHbIE TIPU3HAKHU JUCIIEPCHBIX CUCTEM — FE€TEPOr€HHOCTb U JUCIEPCHOCTD; TOBEPXHOCTHAS
SHEprus; KOJUYECTBEHHbIE XapaKTePUCTUKU JucnepcHOcTH. Kiaccudukanus IucnepcHbIX
CHUCTEM.

Mopnyns 2. TepMoilMHaMKKa TOBEPXHOCTHBIX SBJICHUM

OOmiass XapakTepuCTHKa [OBEPXHOCTHOM dHepruu. [loBepXHOCTHOE HATSKEHUE.
VYpaBuenue ['n06ca-I"enbMrosbia uiss BHyTpeHHEN yeJIbHOM MOBEPXHOCTHOM 3HEpruu (IOJIHON
MMOBEPXHOCTHOM YHEPTHUN).

Meton wu36bITKOB ['MOGOca. DyHaameHTanbHOE aJcOpOLMOHHOE YypaBHeHHe [mbOca.
YactHoe BblpaxkeHue ypaBHeHUs [100ca. I[loBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-
VWHAKTUBHBIE BEILIECTBA.

Anresus u xore3us. YpaBHenue [lronpe miig pabotel aare3un. CmaunBanue, 3akoH FOHra.
VYpaBuenue [lronpe-FOnra. Pacrexanue xuakocteid, koddduuueHT pacrekanus 1no I'apkuscy.
D¢ dexT Mapanronu, npaBuiio AHTOHOBA.

[TpaBuno ¢a3 ['nb66ca n nucnepcHocTh. BinsHue KpUBU3HBI TOBEPXHOCTU HA BHYTPEHHEE
nasnenue ten (ypaBHenue Jlamnaca). Kanumnspusie sBinenus. Ypasuenue KenbBuna. Brnusnaue
JUCIIEPCHOCTH Ha paCTBOPUMOCTH, KOHCTAHTY PABHOBECHS XMMHUYECKON pEaKLUU, TEMIIEPATYPY
¢dazoBoro nepexoa.

Metonbl moNydeHHs JAUCHEPCHBIX CHUCTeM. YpaBHeHue PeOunumepa st paboOTHI
nuctieprupoBanus. Dpdexkt Pebunaepa. ['oMorenHas u reteporeHHasi KOHJEHCAIUS. DHEPrus
['n66ca obpazoBanus 3apojbiiia HOBOH (a3sl. Kunernka o6pazoBaHust HOBOH (a3bl.

Monyns 3. AncopOIiMoOHHBIE PABHOBECHS

[Tpupoaa ancopOLMOHHBIX cui. AcopOuus ra30B U NMapoB Ha OAHOPOJHON MOBEPXHOCTH.
3akon I'enpu. Monenb u ypaBHeHue Jlenrmropa. Teopusi NMOJUMOJIEKYISIPHOM ancopOIuu
Bpynayspa, Ommera, Temepa (BOT). Onpenenenue ynensHoi noBepxHoctu merogom BOT.

Ancop6uust ra30B U IapoB Ha MOPUCTBIX MaTtepuanax. Kinaccudukanus nop no Jyoununy.
Teopuss kKanuuUIApHOM KOHJEeHcauuu. Pacuer uHTerpanbHo M nuddepeHIuanbHOR KPUBBIX
pacnpezeneHusi o0bema 1mop 1o pasmMepam.

AncopOuust Ha MHKpPONOPUCTBIX Marepuanax. [loreHuumansHas Tteopus [lonsHu.
Xapaktepuctuueckass KpuBas ancopOumm. OO000meHHoe ypaBHeHUE Teopuu [[yOuHuHA
00BEMHOT0 3aroJIHEHHUs] MUKPOIIOp, ypaBHeHHe [lyOuHuHa - PagymikeBuya.

AncopOnus MOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBuno Jliokio - Tpaybe. 3aBUCUMOCTh
IIOBEPXHOCTHOI'O HATSDKEHMS OT COCTaBa pacTBopa. YpasHeHue IllummkoBckoro. YpaBHeHus
COCTOSIHHSI Ta3000pa3HbIX MMOBEPXHOCTHBIX (ICOPOIMOHHBIX ) TUICHOK. Becwr Jlenrmiopa.

Monyinb 4. D51eKTpu4eCcKHe SIBICHUS HAa IOBEPXHOCTH



Mexanu3mbl  o0pa3oBaHusl JIBOMHOrO a3nekrpudeckoro cnos  (ADC). VYpaBHeHUs
Jlunnmana. OnekTpokanuiuisipable KpuBble. Teopun ctpoenus JIC. Pemienue ypaBHeHUs
[Tyaccona-bonpimana misa nmuddysnoi gactu A2C. I3C nmo teopun llltepna, mepesapsiika
IIOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJICHMSI, OJEKTPOKMHETUYECKUMI  NOTEHUUal. Y PaBHEHHE
['enpmromnba-CMOIIyXOBCKOTO AJIs JIEKTPOOCMOCa M eKTpodopesa.

Mopyns 5. Kunernyeckue CBOMCTBA JUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OC@XJEHHMsSl 4acTUI[ C UX DPa3MEpoM. YCIIOBUS COOIIOACHUS 3aKOHA
Crokca. CenuMEHTAllMOHHBIM aHalW3 MOJIMAUCIEPCHBIX cucTeM. KpuBble pacrpeneneHus
yacTul, 1o pa3mepaMm. Ilpupoma OpOyHOBCKOrO JBMDKCHHMS. 3aKOH OHHINTEHHA -
CmomyxoBckoro. CreacTBus U3 TeOpUM OpOYHOBCKOTO JBMKeHHUs. CeluMEeHTalmOHHO-
TP Py3MOHHOE paBHOBECUE, TMIICOMETPUUYECKHM 3aKOH.

Monynb 6. ArperaTiBHasi yCTOMUMBOCTb U KOAryJIsLUs AUCIIEPCHBIX CUCTEM

CennMeHTAIIMOHHAS W arperaTuBHAas yCTOWYMBOCTH cucTeM. JInoduisHble 1 T1M0(OoOHBIE
cucrembl. Kputepuii muodmisHoctH 1o PeOunnepy-lllykuny. JlnodunbHble aucnepcHsle
cucrembl. Kraccudukanus moBEpXHOCTHO-aKTHBHBIX BEIIECTB. TepMOAWHAMHKA U MEXaHU3M
mutesuiooopaszoBanust. Crpoenue muuent [TAB. Comobunuzanus. Kputuueckas KOHIEHTpaLus
MUIIEJUI000pa30BaHMsl, METO/IbI €€ OIpEIeIICHUS.

JInopoOHbIe aucriepcHbIe CHCTEMBL. DaKTOpbl YCTOHYMBOCTH JHO(MOOHBIX CHCTEM.
bricTpas n meanenHas koaryisanud. Kunernka xoaryinsnuu no CMOIyXOBCKOMY. 3aBUCUMOCTD
YKClla YacTULl Pa3HOro Mnopsiika oT BpeMeHu. OCcHOBHbBIE N0JI0KeHUs Teopuu Jepsaruna, Jlannay,
Oepres, OpepOeka (JJJIPO). PacknmHuBaromee aaBieHHEe W ero coctasisitoniue. OOiee
YPaBHEHHE MJIs SHEPIUM B3aUMOACUCTBMs IUCIEPCHBIX YacTull. IloTeHnnanbHBIE KpHUBBIE
B3aUMOJICUCTBUS YacTull. HelTpanuzalmoHHas ¥ KOHIEHTpAaUMOHHAs Koarynsuus. [IpaBuiio
[lyneue-I"apau.

Monyns 7. CTpykTypooOpa3oBaHuE U CTPYKTYpHO-MEXaHHYECKHUE CBOMCTBA JUCIEPCHBIX
CUCTEM

Tumnsl cTpykTyp, 00pa3yIOMMXCsl B AUCHEPCHBIX cHcTeMax. B3auMocBs3b MEXAY BUAOM
NOTEHLIMAIbHON KpUBOH B3aumojeicTBus yactull (no teopuu JJIDO) u TUIOM BO3HUKAIOIINX
CTpykTyp.  KoaryisilMOHHO-TMKCOTpPONIHBIE M KOHJEHCAIMOHHO-KPHCTaJUIN3allMOHHBIE
CTPYKTYpBHI.

Peonornueckuii merox uccieqoBaHUS AUCIEPCHBIX cUCTeM. OCHOBHbBIE MOHSTHUS U
UJcalIbHbIE 3aKOHBI PEOJIOTHH. MoaenupoBaHie peoJOrHYeCKUX CBOMCTB TEIl.

Knaccudukanus JgucnepcHbIX CHCTEM 110 CTPYKTYpHO-MEXaHMYECKHM CBOMCTBaM.
Bs13KOCTh JKMIKHMX arperaTUBHO YCTOHMYMBBIX JTUCHEPCHBIX CHUCTEM. YpaBHEHHUs OWHIITEHHA,
[rayaunrepa, Mapxka-XayBUHKA. Peonornueckue CBOMCTBA CTPYKTYPHUPOBAHHBIX
KUAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CUCTEM.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3auerHbIx B akanem.
Bunpr yue6HO paboTh eIUHUIIAX Jacax

O0mas TPyA0eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIMTOpHBIE 3aHATHS: 1.8 64
Jlextuu (JIek) 0.9 32
[IpakTuueckue 3anstus (I113) - -
JlaGoparopus 0.9 32
CamocrositesbHas padora (CP): 2.2 80

ITonroroBka K 1a00paTopHbIM paboTam 1.1 40

Jlpyrue BUJIbl CAMOCTOSITENIbHOM PabOTHI 1.1 40
Buj koHTpoIs: 3a4eT / IK3aMeH 1 sk3amen (36)




AHHOTauMs padoyeii MporpaMMsbl JMCHUILIMHBI « BIYHCIUTEIbHASI MATEMATHKA»
(b1.B.13)

1. leap QIMCHMIUIMHBI: HAYYUTh CTYIEHTOB TEOPETUYECKUM 3HAHUSAM M MPAKTUYECKUM
YMEHUSM U HaBBIKaM HCIIOJIb30BaHUS COBPEMEHHBIX MAaTEMAaTHYECKUX METO/IOB C IPHUMEHEHHEM
nakera waremarundeckux mnporpaMmMm MATLAB nana pemieHuss mmpokoro Kpyra 3aaad
BBIYUCITUTEILHOW MaTeMaTHKH.

Llenpro HacTosIIEro Kypca sBIsieTcss OOydeHHe CiyliaTeield COBPEMEHHBIM METOJaM
pacyeToB, pacUETHBIX UCCIICIOBAHMI, aHAJM3a, ONITUMHU3AIMH TIPOIIECCOB MHKCHEPHBIX 3a/1a4 C
MCII0JIb30BaHUEM MaKeTa MareMaTuueckux nporpamm MATLAB.

3agaum kypca:
0o0y4YeHHEe CTYACHTOB TEOPETHUYECKUM METOJaM BBIYHUCIMTEIBHON MAaTEeMAaTUKU, TEOPETHUECKUM
OCHOBAM CO3JaHUS W OPTaHU3AIMH KOMIBIOTEPHBIX YEJIOBEKO-MAIIMHHBIX CHUCTEM DPELICHHUs
WH)KEHEPHO-PACUYECTHBIX 3a/1a4 METOJJaMH BBIUMCIIUTEIILHOW MAaTEeMAaTHKH;
0o0y4YeHHEe CTYIEHTOB MPAKTUYECKUM METOJaM BBIUMCIIUTEIILHOW MAaTEMAaTHKH, TEOPETHUECKUM
3HAHUSIM M TMPAKTHYECKUM YMCHHUSM W HABBIKAM HCIOJIb30BAHUS COBPEMEHHBIX METOJIOB U
KOMILJIEKCOB MTPOTPAMMHBIX CPEZCTB ISl PEIICHUS 331a4 BHIYUCIUTEIBHON MaTEMAaTHKH;
o0y4eHHe MeToJaM W aJIrOPUTMaM BBIYUCIUTEIFHOW MATEMAaTHKH, MPAKTHYECKUM HaBBIKAM
UCIIOJI30BaHUSI COBPEMEHHOTO TPOTrPaMMHOTO OOECIEUEHUS Il PEIICHHs PacuyeTHBIX 3aad
BBIYUCITUTEIILHOW MaTeMaTHKH.

2. TpeboBanus K pe3yJibTaTaM 0CBOEHUS THUCHUTIHHbI

Nzyuenmne kypca «BpluuciuTenbHas MaTeMaTHKa» IMPH TOATOTOBKE CHEIMATMCTOB TI0
CHEIHATBHOCTH «XUMHUYECKash TEXHOJOTHS JHEPTrOHACHIIICHHBIX MATEepPHajOB HU3JCIHUil»
HAIPaBJICHO HA MPUOOPETECHHE CICAYIONIMX KOMITCTCHIINH.

OOMIEeKyIbTYPHBIX:
- CcIoCOOHOCTBIO K a0CTPAaKTHOMY MBILICHHUIO, aHau3y, cuaTesy (OK-1).
Ob6menpodeccnoHaTbHBIX

- CIOCOOHOCTBIO ~ HWCIOJB30BAaTh  MaTeMAaTHYEeCKHE,  €CTECTBEHHOHAYYHBIE U

WHXCHEPHbIC 3HAHUS JJIsI PEIICHUS 3a/1a4 CBoei npodeccronanbHoi nestenproctr (OITK-1).
[IpodeccronanbHbIX:

- CIIOCOOHOCTBIO K aHaJHM3y CHCTEM aBTOMAaTH3aIlMH IPOM3BOJCTBA M pPa3pabOTKe
MEepONpHATHIA 10 uX coBepieHcTBoBanmo (I1K-5);

- CIIOCOOHOCTBIO TUIAHMPOBATH W TPOBOJUTH HEOOXOAMMBIH SKCIIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATU3UPOBATH MOJy4deHHBIE pe3ynbraThl ([TK-12).

B pezynomame usyuenusn oucyuniunvl cmyoenm 001HCeN:

3HamMb:

—  (uBHKO-XMMHYECKHEe M XHMHKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
MPOIIECCOB M3MEHEHHsI arperaTHOrO COCTOSHHS Mapo(ra30)->KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
IPOIIECCOB U OCHOBHBIX MPOLIECCOB pa3efeHUsI XUMUYECKON TEXHOJIOTHH;

— METOJbl M QJITOPUTMBI KOMIIBIOTEPHOTO MOJIEIMPOBAHUS OCHOBHBIX MPOIIECCOB
XUMHUYECKON TEXHOJIOTMU U TEXHOJIOTHYECKUX CXEM XMMHUYECKUX POU3BO/ICTB;

— TNPUHLIUIBI NPUMEHEHUS METOAOJOTMH KOMIBIOTEPHOIO MOJAETHPOBAHUS XUMHKO-
TEXHOJIOTUYECKUX TPOIECCOB TPU aBTOMATH3UPOBAHHOM IPOEKTUPOBAHHH M KOMITBIOTEPHOM
yIIpaBJICHUN XUMHUYECKUMH ITPOU3BOICTBAMH.

ymemy:

— pemaTh 337a4d  KOMIIBIOTEPHOTO  MOJETUPOBaHMS IPOLECCOB  Mapo(raso)-
KHUJIKOCTHBIX paBHOBECHH, aOcopOuuu, AUCTWUIALMHM, PEKTU(UKAIUH U SKUJKOCTHOU
IKCTPAKIINH;

— TPUMEHATh TIOJNYYEeHHBIE 3HAHHWS TPH  pEIICHUH  MPAKTHYECKUX  3ajad
KOMITBIOTEPHOTO ~ MOJICIMPOBAHMS  OCHOBHBIX IMPOIECCOB XHMHYECKOM TEXHONOTHH U
TEXHOJIOTHYECKUX CXEM XMMHUYECKUX ITPOU3BO/ICTB.

gnademsn:

— MeTOJaMH TIPUMEHEHHUS CTaHIAPTHBIX MakeToB MpukiamHbeix nporpamm (ITIIIT) u
naketoB Mozenupyromux mnporpamm (IIMII) mmst MozenupoBaHuUsT OCHOBHBIX IIPOIIECCOB
XUMHUYECKON TEXHOJIOTMU U TEXHOJIOTUYECKUX CXEM XMMHUYECKUX POU3BOJICTB.



3. KpaTkoe conepskaHue JUCHUILINHBI:

Beenenue. Ilenmn wu 3amaum  xypca. Kparkuii HCTOPUYECKMH OYEpPK pPa3BUTHUSA
OTEUYECTBCHHOM M 3apyOC)KHOW BBIYUCIUTEIIBHOW MaTeMaTuku. OCHOBHBIEC dTaIlbl pa3pabOTKU U
pean3alnuu aaropuTMOB Ha KOMITBIOTEPAX.

Moayab 1. BpluuciaurenbHas MareMaTnka. OCHOBHbIE 3Tanbl: pa3padoTka H
peajm3anusi aJropuTMOB Ha KommbloTepax. CHcTeMa KOMIBIOTEPHOW MAaTeMAaTHKH
(CKM) MATLAB s penieHus 32124 BbIYUCJINTEIbLHOH MaTeMaTUKH.

Tema 1.1. Co3manne M-mporpaMM ¥ OCHOBHBIC omepatopbl M-s3bika MporpaMMHUpOBAHUS
MATLAB. Bapuautsl crpykrypsl nporpamMMm Ha MATLAB.

— Opranuzanus padodero crosa Desktop Layout;

— Ocuogubie onepaiuu B Command Window;

— OcHoBHbIe oneparuu B Editor;

- JIuHeHO OopraHU30BaHHAas IporpaMMma (aJaropuTMm);

- BetBienust ¢ olHUM YCJIOBHEM, HECKOJIBKUMH YCJIOBHUSIMH, BJIOKEHHBIE, CO CIIMCKOM
ycrouii. if, switch; moruyeckue onepanuu and, or, not;

- [{UKIIBI CO CUETYHKOM, C MPEAYCIOBUEM, C MOCTYCIOBHEM, C MPEPHIBAHUEM IOJIHBIM U
MPEPHIBAHUEM YaCTUYHBIM, C 3aJaHHBIM IIarOM CYETUYMKA, C OTIEIbHBIM OTCYETOM HUTEpAIlHil;
for, while, break, continue; ¢ Bei30BOM (hyHKIHMI; ¢ auaIorom ¢ mojb3oBareieM B Command
Window u B crienuanbHbBIX JUAI0TOBBIX OKHAX;

Tewma 1.2 CrangapTHble ¥ HecTaHIAPTHBIC HYHKIMK M-s3bIKa IPOrPaMMHUPOBAHKSI U OCHOBHBIC
peurarenu (solvers) MATLAB.

dyuknuu ¢ rpagudeckuM BbIBOAOM pe3yibTatos; plot, subplot, surf, mesh, polar;
DyHKIHU ¢ YUCIIOBBIM BBIBOIOM pe3yibTatoB B Command Window;

OYHKIHH € 3aMUChI0 PE3YIbTATOB B (aiii;

OyHKIMH, BIOKEHHBIE B TTIABHYIO (DYHKIIUIO;

OYHKIMH ¢ IEPEMEHHBIM YUCJIOM apTyMEHTOB;

OyHKIMH, BBI3BIBAIOIINE APYTYIO QYHKIIUIO, UM KOTOPOH MepejaHo KaK apryMeHT;
Mogayan 2. Bektopsl 1 MmaTpuubl. CucTemMa JIMHEHHBIX ajiredpanyeckux ypaBHeHUH
(CJIAY).

Tema 2.1. O6paTHas MaTpuIia. Y MHOKCHUE MaTPHIL.

o Omeparop inv;

Omeparops! Strcat, int2str, numa2str;

Omeparops! length, min, max, mean, sort;

Omneparops! dot, tril, triu, eye, zeros, ones, diag;

Omneparops! rand, linspace, logspace, repmat;

Omneparopsi Size, det, trace, norm;

Tema 2.2. Meton ["aycca. MeTo1 MPOCTHIX UTEPALIHH.

o Omneparops! linsolve, rank, eig;

Tewma 2.3. O0YCIOBICHHOCTDh CHCTEMbL. UHCII0 00YCIOBIESHHOCTH.

o Omneparopsr cond, rcond,;

Moayas 3. O6padoTka pe3yabTaToB U3MepeHHsi OAHOM BejJnuuHbl. [Ipudauxenue
pyHkumnu
Tewma 3.1. Kputepuii CTbIOICHTA.

o Omneparopsr polyfit, polyval,
Tema 3.2. Aunpokcumariusi.

o Omneparop lIsqcurvefit;
Tewma 3.3. UaTepnonsuus.
o Omneparopsr interpl, linear, spline, nearest;

Mopnyasb 4. UncieHHOe HHTETPUPOBAHHME
Tema 4.1. MeTo1bI NpSIMOYTOJIBHUKOB

. OmnepaTopsl SUM, Mean;




Tema 4.2. Metoanl Tpanelun
. Omneparop trapz;
Tema 4.3. Meton Cumiicona
o Omneparop quad, int;
Tema 4.4. Metoa HeroTona-Koreca 8 mopsiaka
o Omnepatop quads;
Moayas 5. YpaBHeHHe ¢ OTHUM HeN3BeCTHBIM
Tema 5.1. MeToa neJICHHS IIOIIOJIaM

o Omneparops! conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeabHbIX
o Omneparopsl roots, poly, fzero;

Moayab 6. Cucrema HeJIMHENHHBIX yPABHEHU
Tema 6.1. Metoa HeroTona-Padcona
. Omneparopsi solve, diff, subs;
Tema 6.2. MeTod IPOCTHIX UTSPALUH.
o Omneparops! simplify, collect, pretty;
Moayasb 7. OnHOMepHasi ONTUMM3ALUS
Tema 7.1 Metoasl 0JHOMEPHON ONTUMHU3AIUHA
o Omneparopsl fminbnd;
Moayasb 8. MHOroMepHasi ONTUMHM3 AN
Tema 8.1 MeTo15I MHOTOMEPHON ONITHUMM3ALIHHA
o Omneparopsl fminsearch, linprog, fmincon;
Moayas 9. Iu¢ppepenunaibHbie ypaBHEeHUS
Tema 9.1 Mertons! pemenus gudbepeHINAIbHBIX YPABHEHUN.
. Omneparops! dsolve, diff;

3akaoueHne. 3aKII0YUTEIbHAS JICKIUA 110 IMOABCACHHUIO UTOT'OB KYypcCa.

YHCIICHHBIX METO/IOB C Ucnoib3oBanneM QyHkiuii DSOLVE.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3aueTHEBIX B akanewm.

Bunsl yueOHoI paboTh eIMHULIAX qacax
OO01mas TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 108
AyIHMTOpHBIC 3AHATHS: 1.3 48
Jlexuuu (Jlek) - 16
JlaGopartopus - 32
CamocrositesbHas padora (CP): 1.7 60
ITonroroBka K 1a00paTOpHBIM paboTam 0.835 30
CaMoCTOsITENbHOE U3YUYEHUE PA3AEIO0B TUCIUIUIMHBI 0.835 30
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer




AHHOTanus pado4yeil NPOrpaMMbl M CHHUIIMHBI « IKOJIOTHS»
(b1.B.14)

1. Heap aucuumiInMHbl — c¢hOpMUPOBATh Y CTYACHTOB MPEACTABICHUE O COBPEMEHHBIX
9KOJIOTUYECKUX MpolieMax, 0 (PU3MKO-XMMHUECKUX IPOLECCax, MPOTEKAIUINX B pa3IMYHbIX
KOMIIOHEHTaX OKpY’Kalollel Cpeapl U O CTENEHM AaHTPOIIOI€HHOIO BO3ACHCTBHUS Ha 3TH
IPOLIECChl; BbIPAOOTATh y CTYACHTOB HABBIKM CHCTEMHOIO MOJAXO/Aa K M3YUYECHUIO U PEIICHUI0
HKOJIOTMYECKUX  MpoOJieM, BO3ZHUKIIMX B  pe3yiabTare  MPOMBIIIICHHO-XO3SHCTBEHHON
JESATEIIBHOCTH 4€JIOBEKA, PA3BUTh MBIILICHUE, II03BOJIAIOLIEE TPABUIIBHO OLICHUBATh JIOKAJIbHBIC
Y OTJAJICHHBIE [TOCJIECTBUS IPUHUMAEMBIX PELIECHUH JUIsl OKPYKAIOLIEH Cpeibl U YeIOBEeKa.

2. TpeOoBaHus K pe3yibTaTaM OCBOEHUS AU CHUNIMHBI

Wzyuenmne kypca «DKOJOTHs» TMPH TOATOTOBKE CIEHUATUCTOB IO CIEHUATBHOCTU
«XUMHUYECKass TEXHOJOIMsl HSHEPrOHACHILEHHBIX MAaTepUaliOB H3JEJIMH» HalpaBIEHO Ha
(dbopMHpOBaHUE CIEAYIOMINUX KOMIIETECHIIUH.

OO11eKyIbTYpHBIE:

- CIOCOOHOCTBIO HCHOJB30BaTh  OCHOBHBIE METOJbI 3aIIUTHl IMPOU3BOJICTBEHHOTO
IEepCcoHala M HAceleHUs OT BO3MOXHBIX IOCIEACTBUM aBapuid, KaTtacTpod, CTUXMHUHBIX
0enCTBHIA, CIIOCOOHOCTBIO MCIIOJIb30BATh MPHEMBI MIEPBOI MTOMOIIHN B YCIOBHUAX YPE3BBIYANHBIX
curyarii (OK-9);

[Ipodeccnonanbuble:

- CIIOCOOHOCTBIO JOOMBAThCA COOJIOAEHUS HOPM OXpaHbl TPyJa, MPaBUI TEXHUKU
0€30MacHOCTH, IPOU3BOJCTBEHHON CaHUTApUU U IOKapHOM Oe30I1acHOCTU Ha pabodyeM MecTe
(IIK-3).

B pesynomame usyuenus Oucyuniiunbvl CmyoeHm 00a4ceH:

3HaMb:

—  OCHOBHBIC 3aKOHBI O0IIEH SKOIOTHH;

—  3aKOHOMEpPHOCTHU CTPOEHUS U (PYHKIIMOHUPOBAHUU OHOCOEPBI;

—  COBpEMEHHBIE IKOJIOTHYECKHE TPOOIIEMBI;

—  OCHOBBI PallMOHATIBHOTO MPUPOIONOIb30BaAHUS;

—  OCHOBHBIE IPUHIIMIIBI 3ALUTHI IPUPOTHON CPEbl OT AHTPOIIOT€HHBIX BO3/IEHCTBU;

— CTpPOCHHME OCHOBHBIX Treocep 3eMiM MOCHOBHBIE (DPU3UKO-XUMHUYECKHE MPOLECCHI,
IpOTEKaroIue B HUX;

—  OCHOBHBIC TIOHSTHS W IPUHIUITBI KOHIETIIINN YCTOWYHBOTO PA3BUTHS;

— OCHOBHBIC CBEIEHHS O TJI00ambHOH TpoliIeMaTHKe, MTPUPOIHBIX pecypcax,
IUTAaHETAPHBIX I'PAHUIIAX, AHTPOIIOTEHHOM BO3JIEHCTBUM Ha OKPYKAIOUIYIO Cpedy, YIPaBICHUU
Ka4eCTBOM OKPY)KaIOIIEeH CPe/IbI;

—  NIPUHLHUIBI 3€JI€HON XUMHUU;

ymemn:

— TPUMEHATH IOJIyYEHHBIE 3HAHUS ISl OICHKH COCTOSHHUSI OKPY)KAIOMIEH Cpeisl |
PaMOHAIFHOTO MCIIOJIE30BAHHMSI TPHPOTHBIX PECYPCOB.

—  HCIOJb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTMM U 0a3bl TAHHBIX JUIS PEIICHUS
KOHKPETHBIX 9KOJIOTHYECKUX MPOOIIEM;

gnademsn:

— TOHATUHHBIM ammapaToM B o0jmacTd  oOWIed  SKOJOrMH, pPalMOHAIBHOTO

UCTIOJIb30BaHUS IPUPOIHBIX PECYPCOB.

3. Kpartkoe cogep:xanue TUCUMIIIIMHbI
BBenenne, OCHOBHbIE TOHATHUS AUCIUTLTUHBI.
MecTo MUCIUIUTMHBI B CUCTEME OOIIEro M XMMHUYECKOTO 00pa30BaHUs. DKOJIOTHIECKOE
oOpa3oBanue U oOpa3oBaHuE JJsl YCTOMUYMBOTO pa3zButus. OOIIECTBO M OKpYyKaromias cpena.
[ToHsiTHE YCTOMYMBOTO Pa3BUTHSL.



Moayas 1. OOmme Bompockl skonoruu. buocdepa. buoskonorus. buocdepa wu
YCTONYUBOCTb.

1.1 OcHoBHBIE 3aKkOHBI 3kojoruu. buoskonorus. IlonsTue 00 sKocucTeMax.
YcroitunBocTh dKOCHcTeM buocdepa, ee 3BOMIONMUSA U yCTOWYMBOCTh. DKOCUCTEMBI 3eMIIH U
ycTOMUMBOCTh. OCHOBHBIE CBEJICHU O TiaHeTe 3emiiss. OCHOBHBIE TOHSTHUS YKOJIOTHUHU. 3aKOHBI U
OpuHOMIBEL  dKojoruu. [loTroku oSHeprum u BemectBa B 3kocucrteMax. (OCHOBHbBIE
OMOreOXMMHUYECKHE ITUKIBI (KPYrOBOPOTHI BemlecTB). [IMKIMYHOCTH MpoiieccoB B Ouocdepe u
YCTONYUBOCTb.

1.2 Hapomonacenenue. YenoBedecTBO Kak wyacTb Ouocdepsl. Jlemorpaduyeckue
POOJIEMBI

JAuHaMuka 4YelOBEUEeCKOM MOMYJSLUMU, POXKAAEMOCTb, CMEPTHOCTb, BO3pacTHas
cTpykTypa. [IpobiieMbl coBpeMeHHOro 3Tarna pocta YUCIEHHOCTH HaceneHus. [ eorpaduueckoe
pacnpezeneHue HaceaeHus. PerynupoBanue HapoJOHACEIEeHHUS.

Moayas 2. Ctpoenue u coctaB reocdep 3emau. OcHOBHbIE (PUIUKO-XUMUYECKUE
IPOIIECCHI, TPOTEKAIOIINE B reocdepax

2.1 Atmocdepa 3emnu

Crtpoenne atmochepsl, poib (OTOXHUMHYECKUX peakuuii B (OPMHUPOBAHHH COCTaBa
aTMocCQepBhl.

[TapauxoBsiii 3¢ dext. [TapHuKoBbIe Ta3bl B arMochepe. Knumarnueckne mociaeacTBUs
AQHTPOIIOTE€HHOM 1€ATEeIbHOCTH.

Pacnpenenenue konmeHTpanuu o30Ha B armocdepe. O30HOBbIN cnoil. [IpupoaHbiil UK
030Ha. COBpEMEHHOE COCTOSIHME 030HOBOro ciosi. IlocnencTBus paspylieHus 030HOBOIO CIIOS
3emun Uil yenmoBeka u O6uocdepsl B 1enoM. CtpatochepHblli 030H U TpormochepHbId 030H:
CXOACTBO U pa3iauuus. MEeXIyHapoaHOEe COTPYAHMYECTBO B O0JIACTH OrpaHHuYEHUE
MIPOU3BOJICTBA U UCIIOJIL30BAHUS 030HOPA3PYIIAIONIUX BEIIECTB. MOHpEaIbCKU MPOTOKOJ.

KucnotHble 101 ¥ TIpOIecChl OKUCIEHUS puMeceil B Tporocdepe. DoTOXUMUYECKHA
CMOT.

2.2. 'mapocdepa 3emnn

Buast Bom na 3emime. Ilpecubie Boawl. ['maponmornueckwit 1uki. [noGanbHbIC
DKOJIOTMYECKHE TpobOieMbl Tuapocheprl. ['TaBHbIE KAaTHOHBI UM AHUOHBI TPUPOJHBIX BOJI.
KucinotHo-ocHOBHOE paBHOBeCHME B MPUPOAHBIX Boaax. I[l[eTOYHOCTP NPUPOAHBIX BO/I.
OCHOBHBIE TNPUYUHBI, JTanbl W TOCIEACTBUS  3aKUCICHUS NPUPOIAHBIX  BOJOEMOB.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE TMPOIECCHl B MPUPOIHBIX BojmoeMax. CrpaTuduxaius
npupoaHbIX BogoeMoB. [Ipoueccr adTpoduxarin BogoemoB. [IpruunHbl U MOCIEICTBUS.

2.3. JIutocepa 3emnu

3emHas kopa. [louBa. Crpoenue mnouBeHHoro cinosi. CoctaB mouB. OpraHudeckue
BEIIECTBA B MOYBE. POib XKMBBIX OpraHu3MoB B (DOPMHUPOBAHHHM TIOUYBEHHOTO CJOs. TsKenbie
MeTasuibl B ouBe. Jlerpananust nous. BogHast u BeTpoBasi 3po3usi OYB.

Moayab 3. AHTPONOT€HHOE BO3JICMCTBHE Ha OKPYXKAIOLIYIO Cpely W palOHAIbHOE
IIPUPOJOINIOIB30BAHUE

3.1. Ilpupomubie pecypcol. IloHsiTHe 00 OTXO0maxX MPOU3BOJCTBA W TMOTPEOJICHUS.
MasiooTxoHbIe U 6€30TXO0/IHBIE IPOU3BOJICTBA.

3.2 Ilomatme 0 TIUIAHETapHBIX  TIpaHUUAX. AHTPONOIE€HHBIE  BO3MYILECHHS
OMOreoXMMHYECKUX HUKIOB a30Ta U pocdopa. OCHOBHBIE IPUHIIHUIIHI 3€JIEHONH XUMUH.

Monayab 4. YcroiiunBoe pa3BUTHE

[Tonstue 06 ycroiftumBoM pa3BuTHU. Vcropusi craHoBIeHHS TOHATHA. Bkian
OTEYECTBEHHBIX  yueHbIX. llenn  ycrtoiumBoro  passutus OOH. MexnayHaponHoe
COTPYAHHUYECTBO B O0JACTH YCTOWYMBOTO pa3BUTHs. IIpOMBIIITIEHHAs SKOJOTHS M 3eJeHas
XUMUS KaK HHCTPYMEHT 00€ecleyeH sl YCTOWYMBOTO Pa3BUTHL. DKOJOTHYECKas THKA.



4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHbIx B akanmem.

Buapl yueGHO# paboThI eIMHNIaX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AYAUTOpPHBIE 3aHATHS: 0.9 32
Jlexuunu (Jlek) - 16
[Tpaxtrueckue 3ansatus (I13) - 16
CamocrositesbHas padora (CP): 1.1 40
CamocrosiTenbHbIe pabOThI C 3aJaHUSIMH 04 14
IToaroroBka K KOHTPOJIBHBIM paboTam 0.3 12
Jlpyrue BUJIbI CAMOCTOSITENIHOM PabOTHI 0.4 14
Bua koHTpOJIA: 3a4ueT / IK3aMeH 3ayer

AHHOTanusa padoyei mporpaMmmbl TUcUUIIMHBI « UHKeHepHas rpadukay
(b1.B.15)

1. Heap aMcUMIVIMHBI — HAy4YUTh CTYJIEHTOB BBINOJHATH W YUTaTb YEPTEKU I10
IIpaBUJIaM U YCJIOBHOCTSIM coriacHo cranaaptam ECK/I.

3agaya u3y4yeHUs MH)KEHEpHOW IpadUKu CBOAMTCA K Pa3BUTUIO IPOCTPAHCTBEHHOI'O
IPEJICTaBICHUS, KOHCTPYKTUBHO-T€OMETPUUYECKOIO MBILIUIEHUS, CIIOCOOHOCTEW K aHalu3y,
CHUHTE3Y INPOCTPAHCTBEHHBIX TEXHUYECKUX (OPM MU COOTHOIIEHUH Meoy HUMH, H3Y4YEHUIO
CIIOCOOOB KOHCTPYHWPOBAHMSI PA3IMYHBIX TEXHUYECKUX H3JENHUH, CIIOCOOOB IOJYyYEHUE HX
yepTexkel Ha ypoBHE rpaduyeckux Mojeleidl, O3HAaKOMIIEHHE CO CIIOCOOaMU BBIMOJTHEHUS
yepTexel MeTo1laMy KOMIIBIOTEPHON IpaduKH.

2. TpeboBanus K pe3yJibTaTaM 0CBOEHUSI IMCHUTIMHBI

Wzyuenne mucuurummabl «MHXeHepHas Trpaduka» MpU TOATOTOBKE CIEIHAIUCTOB TI0
CHEeLHATbHOCTH «XUMHYECKass TEXHOJOIHS HHEPrOHACHIEHHBIX MAaTepHajoB U3JENuil»
HAIpaBJICHO HA IPUOOPETEHHE CICAYIONINX KOMITETCHIINH.

OO11eKyIbTYpHBIE:
- CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIICHHIO, aHau3y, cuaTe3y (OK-1).
Ob6menpodeccuoHanbHbIE:

- CIOCOOHOCTBIO ~ HWCIOJB30BAaTh  MaTEeMAaTHYEeCKHE,  €CTECTBEHHOHAYYHBIE U
WHXCHEPHbIC 3HAHUS JJIsI PEIICHUS 3a/1a4 CBoei npodeccronanbHoi nestenproctr (OITK-1).

B pe3ynomame u3zyuenun Oucyunaunovl CmyoeHm 00J1)4cen:

3HAMDb!

—  cnocoObl 0TOOpa)keHUs MPOCTPAHCTBEHHBIX (HOPM Ha TIOCKOCTH;

— TpaBWIa M YCIOBHOCTHU TPH BBITOJHEHUH YEPTEIKEH;

—  BHJIBI U3JENUI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

—  Ha ypOBHE NPE/ICTaBICHUS XapaKTePUCTUKU (POPMBI M TOBEPXHOCTH U3JIEIH;

ymemy:

— BBINOJHATH M YATATh UYEPTEKH TEXHUUECKUX M3JEIHHA C YYETOM JEHCTBYIOIIHX
CTaHJApPTOB,

—  BBIIOJHSATH U YUTATh CXEMBbI TEXHOJOTHUECKUX MPOIIECCOB;

—  HCIOJB30BaTh CPEACTBA KOMIBIOTEPHOM IpadUKH 11l U3TOTOBJICHUS YePTEXkKeii;

8naoems:

—  crmocobaMu B TpreMaM# H300pakeHUsT PEIMETOB Ha MJIOCKOCTH;

— rpapudeckum naketom «Kommacy.

3. Kparkoe comepxanue Q11 CUUIITHHbBI
[Iporpamma BKJItOYaET 3 MOYJIS:



Mopnyas 1. U3nenue U KOHCTPYKTOPCKHE JOKYMEHTHI.
3HAKOMCTBO C BUAAMH M3JEJINNH U KOHCTPYKTOPCKUX JOKYMEHTOB, CXeMbl. ApMarypa

TPyOOIIpOBOJIa M3YYCHHE Pe3b0, pe3bOOBBIX M3ACIUN W BBHINOJHCHHE 3CKHU30B M YepTEKeEH
JeTaneu ¢ pe3pooi.

Moayas 2. CoenuHenne aeraJei
CrannaptHeie pe3bOoBble u3fenuss u coeauHeHus. CoenuHeHue aeraneld OOITOM H

mmuibkod.  Pe3pOoBble  TpyOHble coeauHenus. LlamkoBeie coeauHenusi.  DaHIeBbIE
coeauHenus. Hepazbemuble coennnenus aeranei . ['eomerpudeckne xapakTepucTUKH (GOpMBbI U
MOBEPXHOCTHU U3JEIINH.

Mopnyas 3. UepTexn cO0POYHBIX eJHHHULL. JJIeMEHThl KOMIILIOTEPHOil rpaguKu
[IpaBuna BeimonHeHUs U oopmieHus cOopodHoro yeprexa. JleranupoBanue yepTexei

cOOPOUHBIX eTUHHIL. DJIEMEHTH KOMITBIOTEPHOH rpauKH.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akagem.

Bunel yue6HoI paboTh €IMHULAX yacax
O01mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AyIMTOpHBIE 3aHATHS: 1.3 48
Jlexuunu (Jlek) 0.4 16
[IpakTuueckue 3ansatus (113) 0.7 24
JlabopaTopus 0.2 8
CamocrositesbHas padora (CP): 1.7 60
KypcoBas pabota 1.7 60
Bua koHTpoOJs: 3a4eT / 3K3aMeH - 3a4er

AHHOTanus pado4eil nporpamMmsl JucuuInHEbl « Komnborepnas rpaguka»
(b1.5.16)

1. HenssMum wu3y4YeHHs AUCHMIUIMHBI SBISIOTCS: PAa3sBUTHUE ITPOCTPAHCTBEHHOIO
MIPEJICTaBICHUSI, HABBIKOB TBOPUECKOI'O M JIOTUYECKOI'O MBIIUIEHUS, CHOCOOHOCTEN K aHANIM3y U
CHUHTE3Y NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKMX (OpPM U COOTHOILIEHUH MeXay HHUMH,
03HAKOMJIEHHE C METO/IaMU KOHCTPYMPOBAHHS MPOCTHIX MPOMBIIIIEHHBIX JeTalell, OCHOBHBIMU
IpaBWJIaMH W HOPMAMM BBIIIOJIHEHUS YepTekel, ycTaHoBIeHHbIMU cTaHaaptamu ECK/I,
TEXHUYECKUMHU CpEACTBAMU M TNPOrpaMMHBIM OOECIeYeHHEM aBTOMATHU3AllMU IMPOEKTHO-
rpaduveckux padorT.

3agaun  M3yYeHHs] JAUCHMIUVIMHBI. BbIpa0OTKa 3HAHWI, YMEHUH U HAaBBIKOB,
HEOOXO/IMMBIX CTYAEHTaM JJIsi CUCTEeMAaTH3alK U yriyOieHus 0a30BbIX MH)KEHEPHBIX 3HAHUH B
YCBOEGHUHU CIOCOOOB KOHCTPYUPOBAHMSI Pa3IMUHBIX T€OMETPUYECKUX OOBEKTOB Ha TUIOCKOCTH U
B IIPOCTPAHCTBE C NMOMOMLIbIO IpodeccnoHanmbHoro rpaduueckoro perakropa KOMITAC 3D LT,
MMEIOIIETO BU3YaIbHO-00Pa3HYI0 TEOMETPUUYECKYIO 000JIOUKY.

lenn u 3amaum Kypca JOCTUTAKOTCS C MOMOIIBIO O3HAKOMIIEHUS C TEOPETHYECKUMH
OCHOBaMH U aJITOPUTMaMHU MOCTpoeHust u3odpaxenuii B 2D u 3D monynsx.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHHUS AU CHMIIIMHBI
N3yuyenne kypca «KommnbloTepHas rpaduka» MOpu TMOATOTOBKE CIEHUAINCTOB IO
CHEIUAIBHOCTH «XUMHUYECKasi TEXHOJIOTUS HHEPrOHACBHIIIEHHBIX MAaTEpUalOB  H3JEIHI»
HaIlpaBJIEHO HA MPUOOPETEHHE CIECAYIOIUX KOMIIETEHIINH.
Oo6menpodeccuoHambHBIE:
- CIOCOOHOCTBIO  HCHOJB30BATh  MAaTEMATUYECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HaHUs JUTS PEIICHHs 3a1a4 cBoel npodeccnonansHoi aestenaproctu (OITK-1).



B pezynomame usyuenusn oucyuniunvl cmyOoeHm 0014CeH:

3namo:

—  OCHOBHBIC BHJBI TpapuuecKux MH(POPMALMOHHBIX CHUCTEM, 0a30BYI0 IpadUuecKyro
CHCTEMY, UCIIOJIb3YEMYIO B y4eOHOM IIpoLiecce;

—  OCHOBBI IPOEKTUPOBAHUS TEXHUYECKUX OOBEKTOB.

Ymemn:

— BBIIOJHATH TIpapUuecKue M TEKCTOBbIE KOHCTPYKTOPCKHE JOKYMEHTBl C
UCIOJIb30BaHUEM TIpadUyecKuX HMH(MOPMAIMOHHBIX CHUCTEM, C Y4Y€TOM JIEHCTBYIOLIMX
CTaH/IAPTOB U IPYTO HOPMATUBHOW JIOKYMEHTALIHUH;

— HCIOJb30BaThb  COBPEMEHHBbIE  NPOrpaMMHBIE M TEXHHYECKHE  CpE/CTBa
MH(POPMALIMOHHBIX TEXHOJIOTUH NPU PEIIEHUH ITPOU3BOACTBEHHBIX 3a/1a4.

Braoemw:

— — HaBbIKaMH O(OPMIICHHMS KOHCTPYKTOPCKMX JTOKYMEHTOB C HCIOJIb30BAHUEM
rpadu4eckux UHHOPMALIMOHHBIX CUCTEM;

—  METOJOJIOTUEN aBTOMAaTU3MPOBAHHOI'O MPOEKTUPOBAHUSA, IPUHLIUIIAMU HOCTPOEHUS
U QYHKIIMOHUPOBAHMSI CUCTEM aBTOMATH3UPOBaHHOTO npoektupoBanus (CAIIP).

3. Kparkoe coaep:xanue TuCUHINJIHHBI:

BBenenue B kypc komnbloTepHo# rpaduku; Obime npueMsl paboTsl B cuctreme Komrac;
Coznmanue w pemakThpoBaHue ueprexeil; OdopmieHne dYepreka. YCIOBHBIC 0003HAUYCHUS;
Coznanue TpexMepHbIXx Monenei; Co3laHnue acCOIMaTUBHBIX YEPTEXEil Ha OCHOBE TPEXMEPHOMH
MOJIEJTH; AJITOPUTMBI BU3yaTH3aIiy n3o00pakeHuii; O030p rpaduaecKiux CUCTEM.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHBIX B akagem.

Bunpl yue6HOI paboTh €IMHHILIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 108
AyIUTOPHBIE 3aHATHSI: 1,35 48
Jlexumu (Jlek) 0,45 16
[IpakTuueckue 3ansatus (113) - -
JlaGopartopus 0,9 32
CamocrositesbHas padora (CP): 1,65 60
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHoOTanus padoueil nporpamMmsl JucuuInHbl «HavyepraTesbHasi reomeTpus»
(b1.B.17)
1. Heasamu wu3y4yeHusi AUCHUILIMHBI SBISIETCS HAYYUTh CTYAEGHTOB CIloco0am
0TOOpa’keHHsI IPOCTPAHCTBEHHBIX ()OPM Ha IJIOCKOCTH, BBHIIIOJHEHUIO M YTEHHUIO YepTexeH, a
TaK)Ke MPaBUIIaM U YCIIOBHOCTSIM, TpUMeHsieMbIM Iipu 3ToM (cTannapram ECKJI).

2. TpebGoBanus K pe3yJibTaTaM 0CBOEHUS JTHCHUTIIMHbI
Wzyuenme kypca «HadeprarenpHasi reoMeTpus» MpPH TOATOTOBKE CIICIUAIMCTOB TIO
CHELMATbHOCTH «XUMHYECKash TEXHOJOIHS HHEPrOHACHIICHHBIX MAaTepHajoB U3JENuil»
HaIpaBJICHO HA MPUOOPETEHHE CICAYIONINX KOMITETCHIINH.
OO1IeKyIbTYpHBIE:
- CcIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIICHHUIO, aHau3y, cuaTte3y (OK-1).
Ob6menpodeccuoHanbHbIE:
- CIOCOOHOCTBIO  HCHOJB30BATh  MAaTEMATUYECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HaHUs JUTS PEIICHHs 3a1a4 cBoel npodeccnonansHoi aestenaprocta (OI1K-1).



B pezynomame usyuenusn oucyuniunvl cmyOoeHm 0014CeH:

3namo:

— OCHOBHBIC 3aKOHBI T'€OMETPHYECKOro (OPMHUPOBAHMS, MOCTPOCHUS U B3aUMHOIO
nepeceyeHusi MoJieieil IOCKOCTH U NMPOCTPAHCTBA, HEOOXOAUMBIE JUIsl BHIOJHEHUS U YTEHUS
YepTekel KOHCTPYKIMA, pelIeHUe MO3UIIMOHHBIX, METPHUECKUX 3a/a4;

—  [peuMyllecTBa rpaduuecKoro crnocoda npeacTaBieHus HHPOpMaLUK;

—  rpadudeckue GOpMBI.

Ymemn:

— BOCIpPUHUMATH ONTUMAJIBHOE COOTHOIIEHHWE 4YacTeid M LEeJIOro Ha OCHOBE
rpadu4ecKux MoJeNel, NPAKTUYECKH pealu3yeMblX B BHUAE UYEPTEXKEH KOHKPETHBIX
IPOCTPAHCTBEHHBIX OOBEKTOB;

—  HCIONB30BAaTh UYEPTEX, TEXHUYECKH PUCYHOK JIJIsl TpadUuecKoro MpeacTaBICHUS
TEXHUYECKUX PELICHUH;

— ucnonb3oBarh  cragaaptel  ECKJl, KOHCTpPYKTOPCKYIO  JTOKyMEHTAallUI0 B
IPOM3BOJICTBEHHOM, IPOEKTHOM U UCCIIeI0BATENbCKOM paboTax.

Braoemn:

— OCHOBHBIMU  MOHSATUSIMH, CBSI3aHHBIMM C  TpaUUecKUM IMpeACTaBICHUEM
uH(popMaluy,

— rpaduyeckuMu crnoco0aMu pEeLIeHHs METPUYECKMX 3a/ad IPOCTPAaHCTBEHHBIX
00BEKTOB Ha YepTexkax, METOJaMU IMPOCLUPOBAHUS U U300paKEHUs MPOCTPAHCTBEHHBIX (hOpM
HAa MJIOCKOCTH.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

Mopayas 1. O61mme npaBuJia BbINOJHEHHUS YepPTesKei.

[IpaBuna BeimonHenust u odopmiieHus deprexeid B coorBercTBUU ¢ ['[OCT. @opmarthi:
pa3Mepsl 1 0003HAUEHHE OCHOBHBIX U JOIMOJIHUTENbHBIX (popmaToB. Pacnonoxkenue ¢popmMaToB.
Macmrab: HaTypaibHbI MacmTad, CTaHAApTHbIE MAacIUTaObl YMEHBIIEHUS M YBEJIWYEHHS.
Jluauu: tunsel ¥ tonmmHa JuHud. lpudt: Tunel u pazmeps! mpudToB. OCHOBHBIE HAANNUCU
rpau4ecKruX U TEKCTOBBIX TOKYMEHTOB.

I'eomeTrpuueckue nocrpoenus. ConpsykeHUs:: OCHOBHbIE BUIbI U MpPaBUjIa BHIMOIHEHHUS.
VYKIIOHBI U KOHYCHOCTHU: pacueT W IIpaBUJIa HAHECCHUS Ha 4yeprexke. JleneHue OKpyKHOCTH Ha
paBHbIe yacTh. HaHeceHne BEIHOCHBIX M pa3MEPHBIX JINHUWA HA YEPTEXKE.

Mopnyas 2. IIpoenupoBanue reoMeTpu4ecKux QUryp.

Meron mpoekuuii. Buael mpoeuupoBaHus. LleHTpanbHOE NIpOECHMPOBAaHUE: LEHTP
IIPOELUPOBAaHUA, IUIOCKOCTh NPOEKLUUH, NpoeHupyromue Jmaydd, npoekuuu. CpolicTBa
LEHTPAJIBHOTO MPOEHUpPOBaHUs. JJOCTOMHCTBA M HEAOCTATKHU LIEHTPAIBHOIO MTPOECIUPOBAHMSL.

[TapannensHoe mnpoeuupoBanue. Hampasienune mnpoenupyrommx sayde. CBolicTBa
MapaJuIeJIbHOTO  mpoenupoBaHusa. IIpoennpoBaHne  KOCOYrojJbHOE W IPSIMOYIOJIBHOE
(oproronanbHoe). CBOWCTBa OPTOrOHAJILHOrO mpoenupoBaHus. OOpa3oBaHHE KOMILJIEKCHOTO
yeprexka (dmopa Momka). OpTroroHanbHbIN yepTex Touku. Koopnuuatel Touku. [locTpoenue
TOYKH 110 €€ KOOpAUHATaM.

[Ipsimble nmunun. CriocoObl 3aiaHus npsiMol Ha depTeke. Kiaccuduxarus npsmeix 1o
PAaCIIOJIOKEHUIO OTHOCUTENBHO JpPYr Jpyra: IpsMbIe II€peceKaroluecs, IapaulelbHbe U
ckpenmuBaromuecs. Kmaccudukaruss npsiMbIX OTHOCHUTEIBHO TUIOCKOCTEH MPOEKIHM: MpsSMbIe
00IIero ¥ YacTHOTO IMOJIOKEHHs —TIpsSIMbIe YPOBHS U npoenupyomue. [IpuHaaiexxHoCTh TOUKU
npsmoil. Teopema o mpoerupoBaHUM NPSIMOro yIia.

ITnockocts. CriocoObl 3a/1aHus TUIOCKOCTH Ha yepTexe. Kiaccudukanus miockocTeit mo
PacroIOKEHUI0 OTHOCUTENIBHO IUIOCKOCTEH MPOEKUUH: MJIOCKOCTH OOIIEro W YacTHOIO
MIOJIOKEHUS —TIPOCLUPYIOIIUE U YPOBHS. [IprHaNIEKHOCTh TOUKH U NIPSMOM IIOCKOCTH.

Kpussie nuann. Knaccupukanusi KpuBbIX: LUPKYJIbHbBIE U JICKAJIbHbIE, 3aKOHOMEPHBIE U
He3akoHOMepHbIe. [Topsanok kpuBoi auHuM. 1110CcKue KpUBbIE TUHUN BTOPOT'O NOPsAIKA: AILIUIIC,



napabosna, runep6ona. IlpocTpaHcTBEHHBIE KpUBBIC: IMIIMHAPHYECKAs 1 KOHUUECKasi BUHTOBBIC
JIMHHH.

IToBepxHocTu. OOpazoBaHuE U 3a/laHuE MOBEPXHOCTEN Ha 4yepTeke (KMHEMATUUYECKUH U
KapkacHblii  cnocoObl). [lonstue o006 onpepenurene nosepxHoctu.  Kiaccuduxanums
[IOBEPXHOCTEH: JIMHEWYAThIE U HEJIMHENUaThle, IOBEPXHOCTU BpAlLlEHUs, [IOBEPXHOCTH C JABYMSI
HaIPABJAIOIMMU U IIJIOCKOCTBIO NMapajliesn3Ma. BUHTOBBIE TOBEPXHOCTH. XapaKTepHbIE IUHUU
IIOBEPXHOCTEH BpALICHUSA: MEpPUIUAHbl, IJIABHBIM MEPHUJIMAH, IapaJuleiad, 3KBaTop, IOpJo.
[TpuHaIEKHOCTh TOUYKH IOBEPXHOCTH.

I'eomeTrpuueckue tena. [Ipoeki MHOrOrpaHHUKOB (IpaHHBIE T€OMETPUUYECKHUE TENA), B
TOM 4YMCJIe NpaBUIIbHBIE (TETPa’dap, FeKcasp, OKTadAp, JOJAEKa’Ip, UKOCA3AP), Tella BpalleHUs
(uMIuHApP, KOHYC, 1Iap, TOP).

Cummerpus reomerpuueckux ¢uryp. CUMMeTpuss OTHOCUTEIBHO IUIOCKOCTH, MPSIMOH,
Toukd. CUMMETPHS BpALLEHUS, TOPSIIOK OCH CUMMETPUH.

OmnpeneneHue HaTypalbHOM BEIMYMHBI OTpe3Ka MPSAMOM M IJIOCKOM  (UTypBI.
OnpeneneHue HaTypalbHOM BEIMYMHBI OTpe3Ka MPSMOM CHOCOOOM  HIPSIMOYTOJIBHOIO
TPEyrojbHUKa M CHOCOOOM IPOELMPOBAHUSA HA JONOJHHUTEIbHYIO ILIOCKOCTh. IlocTpoenue
HATYpaJIbHOH BETMYNHBI TUIOCKOU (DUTYPBI.

Ilepeceuenue reOMETPUYECKUX 00pa3oB. [lepeceuenue MHOTOI'PaHHUKOB,
MHOTOI'PAHHMKA C TOBEPXHOCTBIO BpallleHMs. llepecedyeHne MOBEPXHOCTEN BpALLECHUA: ABYX
IIPOELUPYIONIMX IIOBEPXHOCTEH, Mpoeuupyomeil ¢ He mnpoenupyromed. I[lepeceuenue He
IIPOCLMPYIOIIUX TOBEPXHOCTEN BpAIEHUS C MapajUIeIbHBIMKA OCAMH. TeopeMa o nepeceyeHuun
COOCHBIX IOBEpXHOCTeH BpamieHusd. [locTpoeHue NHMHHMM IepeceueHuss He IPOCLUPYIOIINX
MOBEPXHOCTEH BpALICHUSI C MEPECEKAIOLIMMUCS OCAIMU METOAOM KOHIIEHTPUYECKHX cdep.
YacTHble ciayuyau IEepecedyeHUs IOBEPXHOCTEH BTOPOro INopsaka: Teopema MoHxka U ee
CIIEJICTBHE.

Moayas 3. U300paxkenuns npeameros no I'OCT 2.305-2009.

Nzobpaxkenusi. Bunbr uzobpaxkenuit mo ['OCT: Buabl, pa3pe3bl, CEUCHHs, BHIHOCHBIE
sneMeHTbl. OCHOBHBIE BUbI. [J1aBHBINA BUJ, TpeOOBaHUS, MPENbIBIIEMble K TTTABHOMY BHIY.
JlononHuTenbHbIE U MECTHBIE BHJIbI. Pa3pesbl, kiaccudukanusi pa3pe3oB IO PaClOIOKEHHUIO
CEeKylel IIIOCKOCTH OTHOCHUTEIBHO IUIOCKOCTEM IIPOEKLM: pa3pe3bl BEpTUKAIIbHBIE,
TOPU30HTAJIbHBIE U HakIOHHBbIe. Knaccudukanus pa3pe3oB MO YHMCIY CEKYIIHMX IUIOCKOCTEM:
pa3pe3pl INPOCTBIE M CIOKHBIE —CJIOXKHBIE CTYIEHYAaTble M CIIOKHBIE JIOMaHbIE DPa3pe3bl.
CoBMeniennble Hn300pakeHusi. MecTHble pas3pesbl. CeueHus: HaJO)KEHHbIE U BbIHECEHHBIE.
BeinocHble aneMenTsl. [IpaBuiia 0603HaueHNs H300paKeHUH.

HaxnonHble cedeHnst reomerpudeckux Teil. llocTpoeHne mnpoeknuili U HaTypalbHBIX
BEJIMYMH TIE€OMETPUYECKUX Tel. HakioHHBIE ceueHuss MHOTOrpaHHUKOB. Buael u npasuia
MOCTPOCHUS CEUYEHUH LMIMHApPA. 3aBUCHUMOCTh BHJAAa HAKJIOHHOTO CEYEeHHs KOHyca OT
pacroOXKeHUs CEKyIleld IUIOCKOCTH OTHOCHUTEIBHO OCH KOHyca. HakiloHHBIE ceueHus mapa.
IIpaBuna noCTpOEHUsI HAKIIOHHBIX CEYEHUN COYJICHEHHBIX TEJl.

AKcoHOMeTpHYecKre depTexu uznenuid. OOpa3oBaHHE aKCOHOMETPUYECKOIO uYepTexa.
[lepBuunass u BTOpHYHas npoekuud. KodpPuuueHTsl HCKakeHUus aKCOHOMETPHUYECKOIo
yeprexka. [lepexos OT HaTypalbHBIX KOI((UIMEHTOB HCKaXEHHUsS K NPUBEICHHBIM. Buabl
AKCOHOMETpHUH. BEINTOIHEHNE YepTeke MHOTOYTOJIbHUKOB U OKPYKHOCTEH B IPSIMOYTOJIBHON U
KOCOYTOJIbHON (TOPU30HTANBHOM M (PPOHTANBHON) U30METPUAX. AKCOHOMETPUUECKHUE YEPTEXKU
T€OMETPHUUYECKHX Tell. Pa3pe3sl B aKCOHOMETPHH.

[Tpumenenne oOpa30B W METOAOB HauepTaTeNbHOW T'€OMETPHM Ul peleHHus (pU3nKo-
XUMHYECKHX 3a1ad. ['paduueckoe u300pakeHHE COCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:
OTPE30K COCTaBa, TPEYTOJIbHUK COCTaBa, TETPasAp cocTasa. I'paduueckoe nzodpakeHne CBOMCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe n3zoOpakeHHe CTPYKTYpbl BEIIECTB, NPUMEPHI
M300paXCHMsI BEIIECTB.



4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHbIx B akanmem.
Bunpl yue6HOM paboTh eIMHNIaX qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 10 Y1eOHOMY IIAHY 4 144
AYAUTOpPHBIE 3aHATHS: 1,3 48
Jlexuunu (Jlek) 0,4 16
[Tpaxtrueckue 3ansatus (I13) 0,7 24
JlaboparopHbie pabOThI 0,2 8
CamocrositesbHas padora (CP): 2,7 96
PacuetHo-rpaduueckne paboTsl 19 68
[TonroroBKa K KOHTPOJIBHBIM paboTaM 0,25 9
Jpyrue BUIbI CaMOCTOSTEILHON pabOTHI 0,32 11
IToaroroBka k ciade 3a4yera 0,23 8
Bua koHTpoJIA: 3aueT / IK3aMeH 3auger ¢
OLIEHKOM

AHHOTanus padoyeil NporpaMMsl JMCHUIIMHBI «MeXaHuKa»
(b1.B5.18)

1. Heap aucnumiuHbl «MexaHUKa» - HAy4yUThb CTYACHTOB TBOPYECKOMY IOAXOAY K
BBINIOJTHEHUIO MH)XXCHEPHBIX PACYETOB HA IPOYHOCTb, JKECTKOCTb M YCTOMYMBOCTBH DJIEMEHTOB
KOHCTPYKIUH, AETAJIIEH U y3J10B MAIlIMH U aIlapaToB.

3amaya M3y4yeHHS MEXaHUKU CBOJAUTCA K (OPMHPOBAHHIO OCHOB MHKEHEPHOTO
MBILUIEHHS OyIyIIHX CIIEIHUATNCTOB.

3agauu Kypca:

- U3y4YEHHE TUITOBBIX 3JIEMEHTOB KOHCTPYKIIMH XMMHYECKOr0 000py10BaHUs;

- MPaBUJIBHBINA BBIOOP PAacUETHOW MOJENM M MPOBEAEHUE HEOOXOAMMBIX MPOYHOCTHBIX
pacyeToB B MpoIiecce MPOSKTUPOBAHUS U OLIEHKU PabOTOCIIOCOOHOCTH 3IEMEHTOB KOHCTPYKLUN
XUMHUYECKOT0 000PYAOBaHUS U YCTAaHOBOK;

- IOHMMaHHE TECHOW B3aWMOCBSI3M KOHCTPYKLIMU XHMHUYECKOTO OOOPYIOBAaHUS C
TEXHOJIOTMYECKUMU IIPOLIECCAMM, UX B3AUMHOI'O BIUSHHUS IPYT Ha JAPYTa;

- o0ecrieueHre HEOOXOAUMON TEXHUYECKOW MH(pOpMAaIel 111 BOCTIPUSATHS CTyI€HTaMU
psifa MOCIeNYIOMUX JUCLUTIINH.

2. TpebGoBaHus K pe3yJibTaTaM 0CBOEHUSI M CHUTIMHBI

Nzyuenne qucuuiuimHbl « MeXxaHuKay TPH MOATOTOBKE CIIEITUAIMCTOB IO CHIEIIHATHHOCTH
«XUMHUYECKass TEXHOJOTHsS HSHEProHACHILEHHBIX MAaTepHAIOB HW3JEJINI» HalpaBIeHO Ha
pUOOpETEHUE CAEAYIOUUX KOMITETEHITH.

Ob6menpodeccuoHanbHbIE:

- CIIOCOOHOCTBIO  HWCIOJB30BATh ~ MaTEeMAaTHYECKHE,  €CTECTBEHHOHAaydHbIE U
WH)KEHEPHBIE 3HaHUs JUTS PElIeHHs 3a1a4 cBoel npodeccnonanbHoi aestenpaocty (OITK-1).

- CIOCOOHOCTHIO MPO(ECCHOHAIFHO HCIIONB30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
aHAJTUTHYECKOe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEIEHUI0 HAYYHOTO MCCIEJOBAHMUS WU
aHaJIM3Y MOJYYCHHBIX MPHU ero nposeaeHun pe3ynbraroB (OITK-2).

ITpodeccruonanbhble:

- CIIOCOOHOCTBIO MPOBEPSITH TEXHUUECKOE COCTOSTHHE 000PYIOBaHUs, OPraHU30BbIBATh
ero mnpopMIAKTUYECKHEe OCMOTPbl M TEKYIIUH pPEMOHT, TOTOBHOCTHIO K OCBOCHHIO U
9KCIUTyaTaruu HoBoro obopyaosanus (ITK-2).



B pezynomame usyuenusn oucyuniunvl cmyOoeHm 0014CeH:

3HAMb!

— OCHOBHBIC YPaBHEHHUS M METOJbl PEIICHUS 33jJa4 CONPOTUBIICHUS MATEepPHAJIOB U
JeTajieil MalluH;

—  OCHOBHBIE METOJIbI PACUYETOB HA MPOYHOCTD, JKECTKOCTh U YCTOHUMBOCTDH 3JICMEHTOB
KOHCTPYKLMH MAaIIMH U aIriaparos;

— OCHOBBl TEOpUM pacyeTa JAeTajed W y3JI0B MAllMH M amlapaToB XUMHUYECKOM
TEXHOJIOTUH;

ymemy:

— TPOBOJAUTH PACUYETHI 3JIEMEHTOB KOHCTPYKLUN Ha OCHOBE METOJOB COIPOTHUBIIEHUS
MaTepHaJIoB;

—  paccyMTHIBaTh U KOHCTPYUPOBATh JETATH MAIIWH 110 HCXOJHBIM JIaHHBIM;

— TPOU3BOAMTH pacyeTbl IO OCHOBHBIM KpHTEpHUSAM paboTOCHOCOOHOCTH U
KOHCTPYUPOBAHHUS JeTaleii MalllnH;

81aoems.

—  HaBbIKAMH pacyeTa CONMPOTHUBIICHUS MATEPUATIOB aHATTUTHYECKIMH METOIAMU;

—  HaBbIKaMM BbIOOpa MaTepHajIOB IO KPUTEPHUSIM IIPOYHOCTH;

— pacyeTamMM THIOBBIX JeTajedl MallWH, MOJb3YsICh CIPABOYHOW JIUTEPATypod H
I'OCTamu.

3. KpaTkoe cogep:xaHue TUCHUILIUHBI:
Beenenue
Ponp pucuurnnnnasl «Mexanuka» B (POpMUPOBAHUH MH)KEHEpPa XMMHKa-TeXHosora. «MexaHuka»
KaK OCHOBA JJIsi TOHUMaHHs paboThI, yCTpolcTBA M 0€30MacHOM dKCILTyaTauu 000pyJOBaHUS
XUMHUYECKOTO MPOU3BOJICTBA.

Monayas 1 «Onpenenenue peakuuii onop. Pacrszkenue-cikaTuey.

Pazgen 1.1. Onpenenenuie peakuuii onop.

AOCOIIOTHO TBEPJOE TEN0. DIeMEHThI CTaTUKU. OCHOBHbBIE OHITHS. AKCHOMBI CTaTUKH.
VYpaBHeHus paBHoBecHsl. CBS3H U UX pEaKILUU.

Pasnen 1.2. PacTshkeHune-cxaTue.

OcHOBHbBIE JOMYIIEHHWS M TPUHLMIIBI CONPOTHUBIEHUS MaTepuagoB. MeToj cedeHuu.
Hanpsokenus, aeopmanuu u nepemernienus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHHX
YCWIHNM, HanpsokeHuid u  nepemenieHuid. (CraThyeckd  ONpeAeUMble U CTaTHYECKH
HeolpeaenuMele 3a1a4u. /JJuarpamMmel pacTsDKEHUS Ul TUIACTUYHBIX U XPYNKUX MAaT€pHalIOB U
X XapaKTepUCTHKHU. J[lomyckaemple HanpspDKEHUSA. YCIOBUE IPOYHOCTH IIPU  PACTSIKEHUU
(cxaTum).

Moayas 2 «Kpy4enne. U3rud».

Paznen 2.1. Kpyuenue.

3axoH ['yka nipu cipure. BuyTpennue cuioBble ¢pakTopbl pu KpydeHnuu. Hampsokenus B
CTEPIKHAX KPYIJIOrO CeYEHUs. Y CII0BUE IPOYHOCTHU IIPU KPYUEHHUH.

Paznen 2.2. U3rud.

I'eomeTpuyeckue XapakTEpUCTUKHU IIJIOCKUX cedeHui. IIoHsATHE YnCTOro U MonepeyHoro
u3ru6oB. IlpaBuna moOCTpoeHUS SMIOp TONEPEYHbIX CHJI W M3THOAIONMX MOMEHTOB.
OnpeneneHnre HOPMAaJbHBIX HaNpsDKEHUH. YClIOBHE MpOYHOCTH npu u3rube. OmpeneneHue
KacaTeJbHbIX HanpshkeHui. PanmonansHeie opMbl ceueHui.

Mopnyasb 3 «Cii0KHO0e HANIPSIAKEHHOE COCTOSTHHEY.

Paznen 3.1. CnoxxHO€ HaNps>KEHHOE COCTOSTHUE.

OCHOBBI TEOpUH HAINPSDKEHHOTO COCTOSIHUS M TUIIOTE3bl MPOYHOCTHU. [loHsATHE
HANPSDKEHHOTO COCTOSIHMS. [ J1aBHbBIE TUIOMIAIKU U TJIaBHbIE HampsbkeHus. OO00IIEeHHBIN 3aK0H
I'yka. HazHauenue runore3 npodHOCTH. IIOHATHE 3KBUBAJICHTHBIX HANPSDKCHUM U KPUTEPUEB
IIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.



TOHKOCTEHHBIE COCYABbl XMMHUYECKHX MPOU3BOACTB. OrpeserneHre HaNpsLDKEHUN 110
O6e3amoMeHTHOM Teopuu. OcHOBHbIC jomymieHus. BwiBox ypaBHenust Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK MO ypaBHeHHIO Jlarutaca M 1O CTaHAAPTH30BAHHOW METOIMKE.
VYcnoBue NpoyHOCTH.

Pa3nen 3.3. Pacuer cxarbIx cTep>KHENH HA YCTOMUMBOCTb.

Y CTONYMBOCTh AIEMEHTOB KOHCTPYKIUi. [ToHATHE KpUTHYECKOW CHilbl B KO3 dHIHeHTa
3araca npodHocTd. Pacuer kputnuecko cuibl o Ditnepy. [peaensl mpuMeHUMOCTH (HOPMYITBI
Oitnepa. [IpakTudeckuii crmocod pacdyera Ha YCTOMYUBOCTb.

Moayas 4 «/leTajan MaluH».

Pa3nen 4.1. CoequHenue nerajei MaliyuH.

Knaccudukanus peraneit MamMH M anmapaToB XMMUYECKUX MPOMU3BOJACTB. Pe3bOoBbIe
coenquHeHus. Pacuer OONTOBBIX COEIUHEHUI MPHU TMOMEPEYHBIX M MPOJOJIBHBIX Harpy3Kax.
[IInonounsie coenquHeHus. Ha3HaueHne W BUABI IIMOHOK. PacyeT MINMOHOK Ha Cpe3 U CMSTHE.
Buner cBapku. O6nacth mpuMeHeHus. Buabl cBapHbIX MIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJICCTOYHBIX IIIBOB.

Paznen 4.2. Banbl 1 ocu, uX ONOPHI U COEITUHEHHUS.

Banbl, ux xnmaccudukamus u HazHadeHue. Ocu. [IpoeKTUPOBOYHBIE pacueThl BAJIOB H
oceil. Ilogmmnuuku ckonbxeHus. Marepuansl Bkiaabimed. [logmunHUKM — KadeHHs.
[IpuHuMnanbHOE YCTPOHMCTBO U OCHOBHBIE TI'€OMETpUUYECKHE pa3Mephl. JlOCTOMHCTBA,
HEJOCTaTKM W O0OJacTH NpPUMEHEHHUS MOAIIMITHUKOB KayeHWs M CKoNbxeHus. [IpuBoaHbie
mydtel. Haznauenue. Kiaccubukamus mMmypt mo mpuHOHITY TEHCTBUS M XapaKTepy paOOTHI.
[Topsnox moadopa MydT 1 OCHOBBI TPOYHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexannueckue nepeaayu.

3yb6uatsie mepenaun. OKpyXHOe W paauanbHoe ycuius. Pegykropsl. OmnpeneneHue u
kinaccupukanus. [IpuMepsl cxeM peTyKTOpOB.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHbBIX B akanewm.
SAMHUIIAX qacax

Oo0mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 YYeOHOMY MJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,8 64
Jlexru (J1) 0,9 32
[Tpaktiueckue 3anstus (I13) - -

Jlaboparopus 0,9 32
CamocrositesbHas padora (CP): 2,7 98
Buja xonTpoJisi: 3auer / 3k3amMeH 0,5 3auyer ¢

ouenkoii (18)

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«MarepuaJioBeieHHe U 321MTA OT KOPPO3HU»

(b1.B.19)
1. Heau aucuunaMHbl — TPUOOpPETEHUE CTYJACHTAMH 3HAHMK 00 OCHOBHBIX THIIAX,
CTPOEHMH M  CBOMCTBAX COBPEMEHHBIX KOHCTPYKLUHMOHHBIX U (YHKITMOHATTBHBIX

HeOpFaHI/I'-IeCKHX (MeTa.]'I.]'II/I‘—IeCKI/IX 158 HeMeTaHHI/I‘ICCKI/IX) 158 OpFaHI/I‘IeCKI/IX (HOJ’II/IMepHBIX nu
VIIEPOAHBIX) MAaTepPUANIOB, HCIIOJNB3yEeMbIX, B YAaCTHOCTH, TpPHU TPOU3BOACTBE B3PHIBUATHIX
BEIIECTB; CMOCO0aX OIEHKW U TMPOTHO3UPOBAHUSA HUX OKCIUTyaTAllMOHHBIX XapaKTEPUCTHK;
METO/IaX M CPEICTBaX HMCHBITAHUM U TUArHOCTUKH, TEXHOJOTUAX MPOU3BOACTBA MATEPUAJIOB U
TOTOBBIX W3IEIHUH.

3amadyeil MTUCHUIUIMHBI SBISIFOTCS TONy4YeHHe WHQPOpMAIUU O (HU3HUECKON CYITHOCTH
SBJICHHM, TPOUCXOASAIIMX B MaTepHaliaX, YCTAaHOBJICHHE 3aBUCHUMOCTH MEXIY COCTAaBOM,
CTPOCHHEM M CBOICTBAMU MAaTEpHajOB, U3yue€HHE TEOPUH M IMPAKTUKH PA3IMYHBIX CIIOCOOOB




YOPOUHCHHUA MATCPUATIOB, OGCCHC‘-II/IBaIOH_II/IX BBICOKYIO HAJIC’)KHOCTb U NOJITOBCUHOCTD ﬂeTaﬂeﬁ
MalllH, HHCTPYMCHTa W ApPYTHUX I/IS,HCHI/Iﬁ. HSyLIeHI/IC OCHOBHBIX TIpPYIIl MCTAUIMYCCKUX U
HECMCTAJUIMYCCKUX MATCPHUAIIOB, UX CBOICTB U 00yacTei IMPUMCHCHUS.

2. TpeGoBanus k pe3yJbTaTaM 0CBOCHUS AU CHHUIIIMHBI
N3yuenne kypca «MaTepuajioBeleHME W 3allUTa OT KOPPO3UM» NpPU IOJATOTOBKE
CHEHUAJIMCTOB 10 CIEHHUATBHOCTU «XHUMUYECKasT TEXHOJIOTUS YHEPIOHACBHIILIEHHBIX MAaTEPHAIOB
U3/IeNuil» HallpaBJIeHO Ha (JOPMHUPOBAHUE CIEAYIOIINX KOMIETEHIUH.
Oo6menpodeccuoHanbHbIC:
- CIIOCOOHOCTBIO  HUCHOJb30BATh  MaTEMATUYECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HAHUS JUTS PEICHHs 33]1a4 cBoel npodeccnonanbHoi aestenapaoctu (OITK-1).
ITpodeccrnonanbhble:
- CIIOCOOHOCTBIO MPOBEPSTh TEXHHUUYECKOE COCTOSTHHE 00OPYIOBaHUS, OPraHN30BbIBAThH
ero mnpoQuIaKTUYeCKHMEe OCMOTPbl M TEKYIIUH pPEMOHT, TOTOBHOCTBIO K OCBOCHHMIO U
JKCILTyaTau HoBoro obopynosanus (I1K-2).

B pesynomame usyuenus Oucyuniiunbvl CmyoeHm 00aM4cen:

3HAMb!

— OCHOBHBIE KJIACChl COBPEMEHHBIX KOHCTPYKLUHUOHHBIX H (GyHKIMOHATBHBIX
HEOPraHUYECKUX (METAUIMUECKUX W HEMETAUIMYECKUX) U OPraHUYecKuX (IOJIMMEPHBIX U
YIJIEPOJHBIX) MAaTEpUAJIOB, HCIOJIb3YEMbIX, B YaCTHOCTH, IPU IPOU3BOJICTBE B3PBIBYATHIX
BEILIECTB;

— COCTaB U CTPYKTYpy COBPEMEHHbBIX KOHCTPYKIHOHHBIX U  (DYHKIMOHAJIBHBIX
HEOPraHMYeCKuX (METAJUIMYECKMX W HEMETAUIMYECKUX) U OpraHMYecKUX (MOJIMMEpHBIX HU
YIJIEPOAHBIX) MaT€pUAIOB, HCIIOJIB3YEMbIX, B YaCTHOCTH, IPHU IPOM3BOACTBE B3pPbIBUATHIX
BEILIECTB;

—  XapaKTEepUCTUKH COBPEMEHHBIX KOHCTPYKLHUOHHBIX H (yHKIIMOHATIBHBIX
HEOPraHMYEeCKUX (METAJUIMUECKUX W HEMETaUNIMYECKUX) U OpPraHUYecKUX (MOJMMEPHBIX M
YIJIEPOJHBIX) MaTepUaIOB, HCMOJIb3YEMbIX, B YaCTHOCTH, IPU IPOU3BOJCTBE B3PBIBUATHIX
BEILIECTB;

— mnpunAryro B Poccuiickoit denepannn MapKUpOBKY OCHOBHBIX IPOMBIIUIEHHBIX
MaTepHaJIoB;

— B3aUMOCBSI3b MEXIYy  CTPYKTYpPOW, CBOWCTBAMHU M YCIOBHSMH OKCILTyaTalluu
COBPEMEHHBIX KOHCTPYKIMOHHBIX M  (DYHKIIMOHAJIBHBIX HEOPraHUYECKUX (METaNIMYeCKuX M
HEMETAJUIMYECKUX) M  OpraHMdyeckux (MOJMMEpPHBIX M YIJIEPOJHBIX)  MaTepHalloB,
HCIIOJIb3YEMBIX, B YACTHOCTH, IIPU IIPOU3BOACTBE B3PbIBYATHIX BELLIECTB.

ymemy:

— OLIEHMBAaTh M YNOPABIATH CBOWCTBAMU COBPEMEHHBIX KOHCTPYKLHOHHBIX U
(YHKIMOHATIBHBIX HEOPraHWYECKUX (METATMYECKUX M HEMETAJIMYECKUX) U OPraHUYEeCKHUX
(MONMMMEpHBIX M YITIEPOJHBIX) MAaTEpPHANIOB, HCIOJIb3yEeMbIX, B YACTHOCTH, MPHU MPOU3BOJICTBE
B3pPbIBYATHIX BEILIECTB;

— ToadupaTh MaTepualbl C BHICOKMMH IKCITyaTallMOHHBIMU XapaKTepUCTUKaMU st
3aJJaHHBIX YCJIOBUN IKCILTyaTalUy;

—  ONpeAeNsATh OCHOBHbIE CBOMCTBA (DYHKIIMOHAIBHBIX MaTEpHAIOB, IPUMEHSEMBIX IS
POM3BOJICTBA O0OpPYIOBAaHUS, COBPEMEHHBIX KOHCTPYKIMOHHBIX U  (DYHKIIMOHAIBHBIX
HEOpPraHMYeCKUX (METAJUIMUYECKUX W HEMETaNIMYeCKUX) U OpraHMYecKux (MOJMMEPHBIX M
YIJIEPOJHBIX) MAaTEpUANIOB, HCMOJb3YyEeMbIX, B YaCTHOCTH, NPU IPOU3BOJICTBE B3PBIBUATHIX
BEILIECTB;

— TPOTHO3UPOBaTh  pPabOTOCHOCOOHOCTh  COBPEMEHHBIX  KOHCTPYKIIMOHHBIX U
(YHKLIMOHATIBHBIX HEOPraHWYECKUX (METANTMYECKUX M HEMETAIMYECKUX) UM OPraHUYEeCKHUX
(MOJIMMEPHBIX M YIVIEPOJHBIX) MATEPHAIIOB, UCIOIb3yEeMbIX, B YACTHOCTH, NPH MPOU3BOJICTBE
B3pPbIBYATHIX BELIECTB.



gnademu:

— METOJaMHM  ONpPEIENICHHA  CBOMCTB  COBPEMEHHBIX  KOHCTPYKLHOHHBIX U
(YHKIMOHATIBHBIX HEOPraHWYECKHX (METAUNIMYECKUX W HEMETAUTMYECKUX) U OPTraHUYeCKHUX
(MOJIMMEPHBIX M YIVIEPOJHBIX) MATEpPHAIIOB, UCIOJIb3YEMbIX, B YAaCTHOCTH, NPH MPOU3BOJCTBE
B3pbIBYATHIX BELIECTB;

— TeXHoJorusMu cOopa U 0OpabOTKM JaHHBIX JUISI TNPUHATHA KOHKPETHBIX
TEXHUYECKUX PEIIEHUH NpH pa3paboTKe TEXHOJIOTHYECKUX MPOLIECCOB ¢ TOYKU 3PEHUS TEXHUKO-
HIKOHOMHYECKON APPEKTUBHOCTH.

3. Kpartkoe cogep:xaHue TUCUMIIIMHbI:

1. Benenue.

MarepuanoBeJjeHe Kak HayKa: LEJIM, 3aJaud M 3HauyeHue IuCHMIUIMHBL OOmue
TpeOOBaHUs, NPEABIBISIEMbIE K MaTepHallaM B 3aBUCUMOCTU OT YCJIOBHM MCIOJIb30BaHUS WU
JKcILTyatauuu. PasButue Hayku o martepuanax. Poilb pyCcCKHX YYEHBIX B Pa3BUTHM HAYKH.
Joctuxenust B 001acTu co37aHMsI HOBBIX MAaT€pUANIOB, UX NMPUMEHEHHs. 3HAYEHUE MaTepHUaJIoB
B Pa3BUTUU XUMHUKO-TEXHOJOTHUECKUX MIPOLECCOB U 00ECIIEYeHUH UX OE30IaCHOCTH.

2. OCHOBHbBIE TOHSATHS O CTPOEHHH, CTPYKTYyp€ M CBOWCTBax MaTepuaioB. MeToabl
U3YYEHHUs CTPYKTYPbI U CBOWCTB MaTEpUAJIOB.

Crpoenue marepuanoB. OCHOBHbIE TUIIBI KpUCTAJUIMUECKUX pemieTok. Kiaccuduxarms
KPUCTAJIJIOB IO THUIIAM CBA3M. AHM30TPONHsA CBOMCTB KpuUCTaIOB. CTpoeHHE peajabHBIX
KpucTawioB. [leeKThl peanbHbIX KPUCTAUIOB M MX BJIMSHUE HA CBOMCTBA METAJIJIOB U CILUIABOB.
CpoiictBa jucnokaumid. Kpucramwmsanus wmerauioB M ciulaBoB. CaMoOIpou3BOJIbHAs
Kpuctaym3anus.  HecamompousBoibHas — KpUCTauH3alusa.  AMOpQHBIE  MaTepUalbl.
Hanomarepuainel. AJUIOTpONMYECKHE MpeBpalieHus MeTaioB. CTpyKTypa HEMETAJUIMYECKHUX
MaTepuaioB. CTpoeHHEe OJIUMEPOB, CTEKIA, KEPAMUKH.

CaoiictBa MatepuaiioB. Iloka3zarenu cBoiicts. Knaccuduxanus cBoiicts. Mexanuueckue,
¢buznyeckue, XUMHUYECKUE, DKCIUTyaTallUOHHBIE W TEXHOJOTMYECKHE CBONCTBA MaTepUasoB.
[Toxazarenn MeEXaHMYECKMX CBOMCTB, ONPENEIAEMbIE IPU CTAaTHUECKUX MCIBITAHUAX Ha
pacTsbkeHne M u3ru0. MeTonael  ompeneneHus TBepaocTh  MarepuanoB. [lokazarenu
MEXAHUYECKUX CBOWCTB, ONPEAEIAEMBbIEC IPU JUHAMUYECKUX U [UKINYECKHUX UCTIBITAHUSIX.

3. ®U3UKO-XUMHUYECKHUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI Teopun CILIaBOB. JlMarpaMMbl COCTOSIHUS CILUIAaBOB. TEpPMUHBI U ONPENETICHMUS.
JuarpaMMbl — «COCTaB-CBOMCTBO». Da30BBIN COCTAB CILJIABOB. 3aBUCUMOCTh MEXK/y CBOMCTBAMU
CIUIaBOB U THUNIOM auarpammsl coctosiHus. [Ipasuno H.C. KypHakosa.

4. Metannuueckre MaTepHuabl.

Keneso u cnaasvl Ha e2o ocnoge. Cmanu u wy2yHbl.

XKenesoyrnepoauctoie cruiaBbl. CTPYKTYphl CIUIAaBOB Keje30-yriaepoA. Jluarpammsl
COCTOSIHUS KeJNe30-1eMeHTUT. KOMITOHEeHThI, (a3bl U CTPYKTYpPHBIE COCTABIIAIOLIME CTaled U
OeTBIX YYT'YHOB.

KoHCTpyKIIMOHHBIE METAJUIMYECKUE MaTepUabl. Y TIEPOJUCTHIE U JETUPOBAHHBIE CTAJIH.
Knaccugukarus cranei, onpeneneHue MOHATHUS KadecTBa cTaliM (TpeOOBaHUS K KayecTBY).
Bnusinue yrieposia M MOCTOSHHBIX (TEXHOJIOIMUYECKHX) NMpPUMeECEe Ha Ka4ecTBO CTalM, METOJIbI
yAy4IIeHUs KadecTBa CTajdu (MOBBIIIEHWE €€ KOHCTPYKIIMOHHOM NpPOYHOCTH). BrusHue
JETUPYIOIIUX AJIEMEHTOB Ha CBOMCTBA CTainu. JlMarpaMMbl COCTOSIHUSL JKE€JIE€30-JIETUPYIOIIMMA
JJIEMEHT.

L[eemnvie memannvl u cniagbl HA UX OCHOGE.

OOmiast XxapakTepuCTHKa M KJIacCU(PUKaIMsg MEAHBIX CIUIaBoB. JlaTyHu, OpOH3bI, METHO-
HUKEJIEBbIE CIIJIaBbl. AHTU(DPUKIMOHHBIE MeTalInyeckue Marepuanbsl. O01as xapakTepucTHKa
AIIOMUHUEBBIX CIUIaBOB. JlehopMupyemble aqiOMHUHHUEBBIE CIUIaBbl, JUTHEBbIE ATIOMUHUEBBIE
cruiaBel.  ['panynupoBaHHble  crulaBel.  OOmias — XapakTepUCTUKAa MarHMEBBIX — CILJIABOB.
Jedopmupyemble MaruueBble crijiaBbl. JINThEBbIE MarHUEBHIC CIUIABBL. BiMsHUE JEerHpyrOMMX
JJIEMEHTOB CTPYKTYPY U Ha CBOMCTBA TUTAHOBBIX CIIJIAaBOB. bEpHIINHI U CIUIaBBI HA €r0 OCHOBE.
TyronnaBkue MeTaJlIbl U CIUIaBbl HA UX OCHOBE.



5. OcHOBBI KOPpPO3UHU METAUIOB. [ [pUHLINIIBI U METO/IBI 3AILIUTEI OT KOPPO3HUH.

OcHoBHbIE TPUYMHBI KOppo3uu MerTawioB. [lokazarenu xopposun. Kiaccuduxarus
KOPPO3HOHHBIX ITpoLieccoB. XUMu4ecKas Kopposus. ['azoBas koppo3us. Kopposus B )KHUIKOCTAX
— HE3JIEKTPOJIUTAX. DIIEKTPOXUMUYECKas Koppo3usd. KuHeTnka 351eKTpOXMMUYECKONH KOPPO3UH.
Koppo3ust MeTaioB B yCIOBUAX TEXHOJIOIMYECKUX CPEJl XMMUYECKUX IPOU3BOJICTB.

[IpyHUUMIBI ¥ METONBI 3alIUTHl OT KOppo3uu. Koppo3MOHHOCTONKHE METauIMYeCcKue
Marepyansl. MeToasl 3alMThl MAIIMH WM allaparoB XMMHYECKUX IPOU3BOJCTB OT KOPPO3HUHU.
NHruOutopsl KOPpO3uu. DNEKTPOXUMHUUYECKAs 3alIUTa. 3allUTHBIC TOKPBITHSI.

6. Hemeraminueckue MaTepuasbl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coequHeHuid. CTpoeHue U CBOWCTBA
noauMepoB. TepMopeakTHBHbIE M TEpPMOIUIACTUYHbIE MoiauMepbl. CTpoeHHe M CBOMCTBa
mnactMacc.  OCHOBHBbIE  PAa3HOBUJHOCTH  INPOMBIIUIEHHBIX IOJMMEPOB M ILIACTMACC.
ApMHUpOBaHHBIE [TOJIMNMEPHBIE MaTepuabl. ['a30HanoIHEHHbIE TJIACTMACCHI.

OcoOeHHOCTH  CTpPOEHHUS, CBOMCTBAa PE3MHOBBIX MaTepuanoB. Pe3uHbl o001iero
Ha3HAYEHUS, CIICIIMATbHbBIC PE3UHBI M O0JIACTH WX MPHUMEHEHHS.

Jlakoxpacounbie Matepuainsl (JIKM). OcuoBubie Bunbl JIKM. Kpacku, naku, rpyHTOBKa,
LITATJIEBKA.

Kepamnueckune martepuanbl. KOHCTpyKIMOHHAsl, UHCTpyMEHTaJIbHAash M TEXHUYECKAs
kepamuka. Heopranuueckoe crekino. Knaccudukamuss cTexosn MO Ha3HAYeHUI0 U 00J1acTH
npumenenus. Curtamisl. ['padut. Acbect. CBoiicTBa 1 007aCTH IPUMEHEHHUS.

Cma3ouHble Macia, IIACTUYECKUE CMa3KH, TBEpAbIE CMa304yHble MaTepralibl. CMa304HO-
OXJIQXKAAKOUIUE )KUIKOCTH.

JIpeBecHbIe MaTeprasl.

Kommnosurmonnsie wmarepuansl (KM). OOmas xapakTepucTHKa KOMIO3UIIMOHHBIX
marepuasioB.  [ucnepcHo-ynpouennsle KM,  cnoucteie KM,  BosokHucteie  KM.
KoMnosunmoHHele Marepualbl Ha METaUIMYECKOM M HeMmeramdeckod ocHoBe. CAII
(crieyeHHBIE  ATIOMUHHUEBBIE TOpoIIKM). Kepamuueckue KOMITO3UIIMOHHBIE MaTEpUAIBL.
['nGpuHbIe KOMIO3ULIMOHHBIE MaTEPHAIBI.

7. DKOHOMHUYECKH 000CHOBaHHBIN BHIOOP MaTEpUaJIOB JIsl KOHKPETHBIX IIeJIEH.

Bb100p KOHCTPYKIIMOHHBIX MaTEpUANIOB JIIsl KOHKPETHOTO TEXHOJIOTHYECKOro IMpoliecca.
Kputepun u anroputMm BbIOOpa KOHCTPYKIIMOHHBIX MAaTE€pHaOB. DKOJIOIMYECKHE AacIEKThl
MaTEepUaIOBEIEHHUS U 3aIUTHI METAJUIOB OT KOPPO3UHU.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3aueTHEBIX B akanewm.

Bunsl yueOHol paboThl €IMHUIIAX qacax
O01asi TPy/10eMKOCTh THCHHUILJIMHBI 10 YYeOHOMY IJIAHY 3 108
AyIHMTOpHBIEC 3AHATHS: 1.3 48
Jlextuu (JIek) 0.9 32
[Ipaktuueckue 3ansatus (I113) 0.4 16
JlaGoparopus - -
CamocrositesbHas padora (CP): 1.7 60
Pedepar 0.6 20
CaMOCTOSITETLHOE U3YUYEHUE PA3JI€NIOB TUCIIUIIIINHBI 1.1 40
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«JIeKTPOTEXHUKA U MPOMbIIIJIEHHAS JIEKTPOHUKA)
(b1.5.20)

1. Heap auCHMIUVIMHBI «DJIEKTPOTEXHUKA M IPOMBIIUICHHAS JJCKTPOHHUKA» -
dbopMupoBaHHe Yy OOYYAOIIMUXCS KOMIIETEHIMH, OOECICUMBAIOIINX TEOPETHYECKYID H
MPaKTUYECKYI0 TOATOTOBKY BBITYCKHHMKA, YMEIOIIET0 BBHIOMPATh W  AKCIUIyaTHPOBATh
BHCKTpOTeXHI/I‘-IeCKI/IC )41 BHCKTPOHHLIG yCTpOfICTBa, BJIQACKOIIICTO HABBIKAMWU HCIIOJIB30BAHUS
COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHUH JJII aBTOMAaTH3MPOBAHHOTO MOCIUPOBAHUS W
pacyéra 3IEKTPUUECKUX U JIEKTPOHHBIX LETIEH.

2. TpeOoBaHus K pe3yibTaTaM OCBOEHUS AU CHUNIMHBI

N3ydyenne ucHUIUIMHBL «OJIEKTPOTEXHMKA M IPOMBIIUIEHHAs 3JIEKTPOHUKA» IIPH
MOATOTOBKE CIELUAIMCTOB MO CHEUUATBHOCTH «XHUMHUYECKasi TEXHOJOTHs SHEPrOHACHIIIEHHBIX
MaTepUasoB U3/EINi» HAPaBJIEHO Ha IPUOOPETEHUE CAEAYIOLUIMX KOMIIETEHIIHU.

Ob6menpodeccruoHaIbHBIC:

- CIOCOOHOCTBIO  HWCHOJB30BATh ~ MaTeMaTW4YeCKHe,  €CTECTBEHHOHAay4YHbIE U
WHKCHEPHBIC 3HAHUS JUTS PEIICHHs 3a1a4 cBoei npodeccnonansHoi aesitrenpaoct (OITK-1);

- CIOCOOHOCTBIO MPO(ECCHOHAIBFHO HCIIONIB30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
AHAIUTUYECKOE O00O0pYyIOBaHHE, CIIOCOOHOCTBHIO K MPOBEICHUI0 HAYYHOTO HCCIIENOBaHUS U
aHaJIM3Y MOJYYCHHBIX P ero nposeaeHun pe3ynbraroB (OI1K-2).

[Ipodeccrnonanbphele:

- CIIOCOOHOCTBIO MPOBEPSTH TEXHHUYECKOE COCTOSTHHE 000PYIOBaHUS, OPraHN30BBIBAThH
ero mnpopUIAKTHUYECKHE OCMOTPhl U TEKYIIUHA pPEMOHT, TOTOBHOCTBIO K OCBOCHHUIO U
JKCILTyaTauu HoBoro obopynosanus (I1K-2).

B pezynomame uzyuenusn oucyuniaunvl cmyoeHm 00aM4cen:

3HAMb:

—  OCHOBHBIE ITOHSTHSI, ONPEACICHUS U 3aKOHBI AIEKTPUUECKUX LIETIEH;

—  METOABl MOJENMPOBAHMS, aHAIM3a U pacuéra LEened MOCTOSIHHOIO M NEPEMEHHOTO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHUI ;

— YCTPOHCTBO M MNPHUHIMIIBI PabOThl 3INEKTPOTEXHHUYECKOTO M BIEKTPOHHOIO
00opyoBaHus, TpaHCHOPMATOPOB, FIEKTPUUECKUX MAIIMH, HCTOYHUKOB IMUTAHUS;

ymemy:

— TPHUMEHATH TEXHOJOTMHM  MOJEIMpPOBAaHMS, aHalIu3a, pacuéra M OKCIUTyaTalluu
ANIEKTPUUYECKUX CETEH, MPOMBILIIIEHHOTO 3JIEKTPOOOOPYAOBAHUS U AJIEKTPOHHBIX TPUOOPOB;

—  BBIOMpAaTh 3JIEKTPOTEXHUYECKOE U ANEKTPOHHOE 00OpYyNOBaHUE JJIsl PELICHUS 3a7ad
MPOEKTUPOBAHUS U PEATU3ALNN XUMHUKO-TEXHOJIOTMUECKUX MPOIECCOB U POU3BOJICTB;

enadems.

—  MeTOoJaMH MOJEIMPOBAHUS U pacuéTa dJIEKTPUUECKUX U SJIEKTPOHHBIX LIETeH;

—  HaBBIKaMH MPaKTUYECKOW padOTHI C ANEKTPUUYECKON anmaparypoil U 3JIeKTPOHHBIMU
YCTPOICTBAMU.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Beenenue. Ilpenmer, OCHOBHBIE TOHATHS, METONOJOTUSA  DIIEKTPOTEXHUKH U
EeKTpoHUKU. KpaTkue wncropuyeckue cCBEAEHHA. 3aJadyd M MECTO Kypca B IIOJArOTOBKE
OaxanaBpa TEXHUKH U TEXHOJIOTUU.

Monayasb 1. DnekTpuyeckue uenu

1.1. OcHOBHBIE OonpeieneHNs, ONUCAHUS [TAPAMETPOB U METOJIOB pacyETa JIEKTPUIECKUX
LEeNeH.

OcHoBHbIE TOHATHS M OOO3HAUEHHUS DOJEKTPUUECKUX BEIMYMH U  JIJIEMEHTOB
aNeKTpuueckux 1emnei. OCHOBBI  3iekTpode3onacHOCTH. (OCHOBHBIE TOHATUS  TEOPHUHU
JNEKTpAYECKUX Lened. OCHOBHBIE NMPHUHIMIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKH. MeTomsl
MOJICJINPOBAHUs, aHAIN3a U Pacu€Ta JMHEHHBIX dJIEKTPUYECKUX LENEH ITOCTOSHHOIO TOKA.

1.2. DnexkTpuyeckue u3MEpPeHUs U IPUOOPHI.



MeToapl M3MepeHusl AJIEKTPUYECKMX BEIMYMH: IpPSIMbIE M KOCBEHHbIE. AHAJIOrOBBIE
3JIEKTPOU3MEPUTENIbHBIE U LIU(POBBIE FIEKTPOHHBIE TPUOOPBI: YCTPOHUCTBO, IPUHIMI EHCTBHS,
obnactu mHpuUMeHEHHs. V3MepeHHMe AJIEKTpUYECKUX  BEIMYMH: TOKOB, HAIpPsKEHUH,
COIIPOTHUBJIEHUH, MOIITHOCTH U SHEPTUU.

1.3. AHanu3 u pacy€r TMHENHBIX LTl IEPEMEHHOr0 TOKA.

CriocoObl mpencraBiaeHust (B BHJIE BPEMEHHBIX JAMarpaMM, BEKTOPOB, KOMILIEKCHBIX
quceNn) M Hapamerpsl (aMIUIMTyJa, 4acToTa, HadaibHas ¢a3a) CHHYCOMIANbHBIX ()YHKIIHH.
MrHoBeHHOe, cpelHee M JCHCTBYIOLEE 3HAUYEHUS [EPEMEHHOI0 CHHYCOMJAIBHOIO TOKa
(manpsoxenust 1 3J1C). AKTUBHOE, PEAKTUBHOE U IOJHOE COIPOTHUBIIEHUS BETBU. MOIIHOCTD B
nensax nepeMeHHoro toka. Koadduiment momHoCcTH (COS((P)) M €r0 TEXHUKO-3KOHOMHYECKOE
3HayeHue. [I[pumenenune anreOppl KOMIUIEKCHBIX YUCEN B 3JEKTPOTeXHHUKE. KOMIIEKCHBIN MeTOA
pacuéra JMHENHHBIX Lenell nepeMeHHoro Toka. bajgaHc MOLTHOCTH B LIEMAX NEPEMEHHOI0 TOKa.
Pe3oHaHcHBIE sIBIEHHS B AJIEKTPUYECKUX LEMsIX. Pe30HAHC HanpsDKEHUH M TOKOB. AHanu3 U
pacuér Tpex¢azHbIX Lenel IepeMEHHOro Toka. ABTOMAaTU3UPOBAHHOE MOJICIMPOBAHHUE U PACUET
AIIEKTPUUYECKUX U JEKTPOHHBIX (MakeTsl mporpamMm MultiSim, Mathcad, Excel).

Moayb 2. DJIeKTPOMATHUTHBIE YCTPOMCTBA U JIEKTPUYECKHEe MALIMHBI

2.1. Tpancgopmaropsi.

Ha3nauenue u oOmactu mnpuMeHeHUs TpaHcHOpMaTOpoB. YCTPOHCTBO M NPHHLMUI
neiictBusi  ogHOo(asHOro TpaHchopmaropa. AHAIM3 DIEKTPOMATHUTHBIX IPOLIECCOB B
TpaHcpopmarope, cxema 3amerieHus. Ilotepu sHeprum B TpaHchopmarope. Bueminue
XapaKTEPUCTHUKHU.

2.2. ACUHXPOHHBIE MalIUHBI.

YCTpoWCTBO ¥ TPUHIOMII  JEHCTBUS  Tpex(pa3zHOTO  ACHHXPOHHOTO  JIBUTATEIIS.
Mexanunueckue U paboure XapakTepUCTUKU. DHepreTuueckue auarpammsl. [1yck acMHXpOHHBIX
JIBUTATENIell C KOPOTKO3aMKHYTHIM M (a3sHBIM poTOpoM. PeBepcupoBaHWEe M pETyIHpOBaHUE
4aCcTOTHI BPAILLEHUS.

Mopayb 3. OcHOBBI 3JIEKTPOHUKH

3.1. DnemenTHas 6a3a COBPEMEHHBIX IEKTPOHHBIX YCTPOHCTB.

[TonynpoBoiHUKH. YClIOBHBIE O0O3HAU€HHUs, NMPUHUIUN JEHCTBUS, XapaKTEPUCTUKH U
Ha3HA4Y€HHE IOJIYIPOBOAHMKOBBIX JHOAOB, TPAH3UCTOPOB, TUPHUCTOPOB. MHTEerpanbHbIe
MHUKpPOCXEMBI, UX Ha3HaueHUE, Kilaccu(uKalus U MapKUpOBKa.

3.2. IcTOYHNKYM BTOPUYHOTO 3JIEKTPOIUTAHUS U YCUIINTENH IEKTPUUECKUX CUTHAIIOB.

[TonynpoBOIHUKOBBIE BBINIPSMUTENN: KiIacCU(UKaILMsI, OCHOBHBIE MTApaMETPhl, CXEMbI U
OPUHIUI paboThl BBIIpAMHUTENS. Onektpuueckue ¢GuiubTpel. Knaccudukanus u OCHOBHBIE
XapaKkTepucTuku ycunureneil. OOpaTHble cBsi3Uu B onepanuoHHbIX ycunutensax (OY), ux
BIMSIHHE HA MapaMeTpbl M XapaKTepUCTUKU ycuiauTens. OCHOBHbIE TUIIBI yCUIHMTeNed Ha Oaze
oVv.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHBIX B akanewm.
Bunpr yue6HO paboTh eqUHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyIUTOPHBIE 3aHSITHSI: 1,3 48
Jlexumm (Jlek) 0,4 16
[TpakTnueckue 3anstus (113) - -
JlaGopaTopus 0,9 32
CamocrositesbHas padora (CP): 1.7 60
KonTtpomnbHbie paboThI 1,1 40
N3yuenune pa3nenoB TUCIUILUIMHBI 0,6 20
Buja KoHTpoIs: 3a4eT / IK3aMeH 1 sk3amen (36)




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«be30nmacHOCTD JKN3HEAEATETbHOCTHY
(b1.B.21)

1. Heau AMCHMIUIMHBI — SBISETCS (OPMHPOBAHUE TPOPECCUOHATHHON KYIbTYPHI
0€30MacHOCTH, MO/ KOTOPOI MOHUMAETCSI TOTOBHOCTh M CIIOCOOHOCTH IMYHOCTH HCIIOIB30BAThH B
npoeCCUOHATILHOMN JeSITeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HaHUH, YMEHHI ¥ HABBIKOB
st obecniedeHust Oe3omacHocTH B chepe MpodecCHOHANBHOW ACSITeNBbHOCTH, XapakTepa
MBIIUICHUSI W  [IGHHOCTHBIX  OPHUEHTAllMH, TPU KOTOPHIX  BOMPOCHI  0OE30IMacCHOCTH
paccMaTpUBAIOTCS B KAUECTBE MPUOPUTETA.

OCHOBHBIMH 0000 1IEHHBIMH 331a4aMH JUCHHIUIUHBI (KOMIIETCHIIUSMHU ) SBISIFOTCS:

* pUOOpeTEeHNEe MOHUMAHHS MPOOJIEM YCTONYHMBOIO PAa3BUTHS M PHUCKOB, CBSI3aHHBIX C
NeSITeTbHOCTHIO YEIIOBEKA,;

* OBIIQJICHHE MPUEMaMH PAlMOHAIM3AINN KU3HEIACATCILHOCTH, OPUCHTUPOBAHHBIME HA
CHIDKEHHSI aHTPOIIOTCHHOTO BO3JICHCTBHS Ha MPUPOJHYIO Cpely U obecrieueHue 0e301nacHOCTH
JIMYHOCTHU U OOILECTBA;

* hopmupoBaHue:

- KyJIbTypbl 0€30MaCHOCTH, SKOJOTHYECKOTO CO3HAHUS W PHUCK-OPUECHTUPOBAHHOTO
MBIIUICHHS, TPU KOTOPOM BOMPOCHI OE30MAaCHOCTH M COXPAHEHUS OKPYXKAIOMIEH Cpeibl
paccMaTpuBalOTCS B KQUECTBE BAKHEUIITUX MMPHOPUTETOB KUZHEACITSILHOCTH YCIIOBEKA;

- KyJbTYpbl MPOo(ecCHOHAIBHOW 0€30MacHOCTH, CIIOCOOHOCTEH UIS MACHTHU(QHUIIMKAIUU
OITACHOCTH M OIICHUBAHWSI PUCKOB B Chepe CBOCH MPOPeCCHOHATBHOMN JIEITCILHOCTH;

- TOTOBHOCTH MPUMEHEHUS MPO(ECCHOHATBHBIX 3HAHUH JJI1 MUHUMH3AIIMA HETaTHBHBIX
IKOJIOTHYECKUX TIOCTIEICTBHM, oOecriedeHusi 0e30MaCHOCTH W YIIYYIIECHUS YCIOBHH Tpyaa B
cdepe cBoeit nmpodecCHOHANBHOM JesSITeIbHOCTH;

- CHOCOOHOCTEl K OIEHKE BKJaJa CBOEH NpeaIMETHOH o0lacTh B pelIeHue
HKOJIOTMYECKUX MPOOIEM U MpolieM 0€30MacHOCTH.

2. TpeboBanus K pe3yJbTaTaM OCBOEHUSI TUCIUTIMHBI

Wzyuenne aucuuiuinHbel «be30macHOCTb  KU3HENESATEIBHOCTH» IpPH  HOJATOTOBKE
CHENHAIHNCTOB M0 CHENHATBHOCTU «XUMHUYECKasi TEXHOJIOTHSI SHEPTOHACBHIIICHHBIX MaTEPUAIOB
U3JIeNuily HampaBiIeHO Ha MPUOOPETEHUE CIeTYIOINX KOMIETEHIUH.

OO01IeKyIbTYpHBIE:

- TOTOBHOCTBIO JIEHCTBOBaTh B HECTAHJAPTHBIX CHUTYallUsX, HECTH COLHUAIBHYIO U
ITUYECKYI0 OTBETCTBEHHOCTH 3a MpuHsThie pernenus (OK-6);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE METOJIbl 3alMThl IPOU3BOACTBEHHOTO
NEepCoHaJla M HAaCEJIEHWs OT BO3MOJXKHBIX IIOCJIEICTBUN aBapui, KaracTpod, CTUXMHHBIX
0eCTBHI, CIOCOOHOCTBIO MCIIOJIB30BaTh MPUEMBI MIEPBOI MOMOIIM B YCIOBUAX UPE3BBIYAUHBIX
curyaruii (OK-9).

B pezynomame usyuenusn oucyuniaunvl cmyoeHm 0014CeH:

3namy:

—  OCHOBHBIE TeXHOC(EpHbIE OMTACHOCTH, UX CBOICTBA U XapaKTEPUCTUKU,;

—  XapakTep BO3JCHCTBUS BpPEIHBIX M OMACHBIX (PAKTOPOB Ha yeJIOBEKa M MPUPOIHYIO
Cpedy, METOJbl 3allUThl OT HHUX MPUMEHHUTEIbHO K cdepe cBoel mnpodeccuoHaTbHON
NeSITeTTbHOCTH,

ymemy:

—  HICHTU(UIIUPOBATH OCHOBHBIE ONTACHOCTH CPEbl OOMTAHUS YEIOBEKa,

— OICHMBATh PHUCK MX peaau3allH, BBIOMPATh METOABI 3alIUTHl OT OMNACHOCTEH
NPUMEHHUTEIBHO K cepe cBoeil mpodeccnoHanbHON AEATENbHOCTH M CHOCOOBI obecreueHust
KOM(OPTHBIX YCIOBHUH KU3HEACATEIIEHOCTH;

gnademu:

—  3aKOHOJATENIbHBIMH M IPABOBBIMHM aKTaMH B 00JacTH O€30MAaCHOCTH U OXpaHbl
OKpY’KaIOIIeH cpeapl, TpeOOBaHUSIMH K O€30MacCHOCTH TEXHUYECKHX PEriaMeHTOB B cdepe
npo(hecCHOHANEHOM e TeNbHOCTH;



- CII0CO0aMU M TEXHOJOTUSIMH 3allUThI B ‘-IpC3BI:I‘I&fIHBIX CUTYyallUuAX;

- HOHHTHﬁHO'TepMI/IHOJIOFI/I‘ICCKI/IM arraparoM B obnacTu 6630HaCHOCTI/I;

- HaBbIKaMH panroOHaJIN3alhun HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH C O CJIbIO
obecneyeHnss 6€30MaCHOCTH U 3allINThI OKPYX(aIOIHGﬁ CpE€abI.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

MopnyJs 1. BBenenune B 6e30acHOCTD.

OcCHOBHBIE NOHATHS U ONIPEeAEIICeHUs. be30IacHOCTh U yCTOMYMBOE pa3BUTHE.

Moayas 2. YenoBek u Texnocgepa.

Crtpykrypa TexHochepsl U €e OCHOBHBIX KOMITOHEHTOB.

CoBpeMeHHOE COCTOSTHHE TeXHOC(hephl U TeXHOCHEpHOU 0€30ITaCHOCTH.

Moayab 3. Unentudukauuss ¥ BO3JeiicTBHME HA 4YeJOBEKA BPEIHbLIX M ONMACHBIX
(¢axTOopoB cpeabl 0OUTAHMS.

Knaccudukanus HeraTUBHBIX (aKTOPOB cpenbl OOUTaHUS YeIOBEeKa. XUMHUYECKHE
HeraTuBHbIE (aKTOphl (BpeAHBIC BeliecTBa). MeXaHWYeCKHe M aKyCTHMYeCKue KoyieOaHwus,
BUOpalUg W IIyM. OJIEKTPOMArHUTHBIE W3NMy4eHUS M 1ois. VoHM3UpyoHe Hu3JIydeHue.
Onexrpudeckuii ToK. OmacHble Mexanndeckrue (GakTopsl. [Iporiecchl ropeHust U MOXKapOB3PHIBO-
ONacHbIe CBOMCTBA BEIIECTB U MaTepHasioB. CTaTUUECKOE 3JEKTPUUYECTBO.

Moayan 4. 3amuTa 4ejioBeKa U cpeibl 00UTAHHUA OT BPEeIHBIX H ONACHBIX (aKTOPOB
NPUPOAHOI0, AHTPONOT€HHOI'0 U TEXHONC€HHOI'0 MIPOUCXO0KICHHUSA

OcCHOBHBIE TPUHIIMIIBI 3AMIUATHI. 3alIATAa OT XUMUYECKUX U OMOJIOTHUYECKUX HETaTUBHBIX
dakTopoB. 3ammTa OT SHEPreTHYEeCKUX BO3AeHCTBHII M (usmueckux mnoieil. OOecnedeHue
0C30MacHOCTH  cHUCTeM, paboTaromMX TOJ JaBlieHWEM. be30macHOCTh  JKCIUTyaTaluu
TpyOOIIPOBOJIOB B XMMHUYECKOM MPOMBIIIIEHHOCTH. be3onacHasi sKCITyaTanusi KOMIIPECCOPOB.
AHanu3 1 OllEHUBaHUE TEXHOTCHHBIX U MPUPOJIHBIX PUCKOB.

Mopayas 5. ObOecnedyenne KOM(MOPTHBIX YCIOBHH VI KU3HH H JeATEJbHOCTH
yeJioBeKa.

[TonsiTe KOMQOPTHBIX WM ONTUMAIBHBIX YCIOBUNA. MUKPOKIMMAT TOMEUICHHI.
OcBellieHNEe U CBETOBAsI Cpe/ia B TOMEIICHHH.

Mopnyas 6. IIcuxogu3nonornyeckne 1 3proHOMUYECKHE OCHOBBI 0€30IaCHOCTH

[Icuxuueckue mporecchl, CBOMCTBA U COCTOSIHUS, BIMSIONTUE Ha O0e30macHOCTh. Buasl u
YCIIOBUS TPYAOBOI IEATEIHHOCTH. JPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

Moayans 7. Upe3BbluaiiHble CHTYallUM W MeTOAbl 3alllUThl B YCJIOBHAIX MX
peaju3anuu.

O6mue ceenenus o UC. Iloxkap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 0ObEKTaX.
Pagnanuonnsie aBapuu. [Ipubopsl paananinoHHON, XUMHUECKON pa3BeIKU U T03UMETPHUUECKOTO
KOHTpOJIsA. Upe3BbluaiiHble CUTYAIlMd BOCHHOTO BPEMEHU. 3alluTa HACEJIICHUSI B YpPE3BbIYalHbBIX
CUTyallusiX. YCTOHYMBOCTh (PYHKIMOHHPOBAHUS OOBEKTOB HSKOHOMHUKH B Upe3BbIUAWHBIX
CUTYaITUsX.

Moayas 8. YnpasiieHue 0e30l1aCHOCTBIO KU3HeIeSITeJIbHOCTH

3aKkoHO/AaTENIbHBIE W HOPMAaTHMBHBIC TPABOBBIE OCHOBBI YIpaBJieHUs 0€30MacHOCTHIO
KUZHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yImpaBieHHs Oe3omnacHocThi0. CTpaxoBaHHE
puckoB. ['ocygapcTBeHHOE yripaBieHHE 0€30MaCHOCTHIO.



4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHBIX B akagewm.
Bunpl yue6HOM paboTh eIMHNIaX qacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1,3 48
Jlextuu (JIek) 0,9 32
[Tpaxtrueckue 3ansatus (I13) - -
Jlaboparopust 0,4 16
CamocrositesbHas padora (CP): 1,7 60
IToaroroBka K KOHTPOJIBHBIM paboTam 1,1 40
ITonroroBka Kk 1a00paTpHHBIM paboTam 0,6 20
Bua koHTpoOJIA: 3aUeT / IK3aMeH - 3auer ¢
OIIEHKOH

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«IIpouecchl M annmapaTbl XUMHUYECKOH TEXHOJIOTHMH»
(b1.b.22)

1. Hesmnm pumcnmmimabl — Bwmecte ¢ kKypcamu o00mied XUMUYECKOW TEXHOJIOTHH,
XMMHUYECKHX IPOLIECCOB U PEAKTOPOB U JPYI'MMHU CBSI3aTh OOIEHAYYHYIO M OOLICHMH)KEHEPHYIO
MOJrOTOBKY XMMHUKOB-TEXHOJIOI'OB Ha OCHOBE M3yY€HHUS OCHOB THMIPABINYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOLECCOB XHMHUYECKOH TEXHOJOIMM, YTO HEOOXOAMMO IpH IOATOTOBKE
CIIEMAJIMCTOB 110 JaHHOMY HAIIPaBJICHUIO JUIsl HAYYHO-MCCIIE0BATEIbCKOM, IIPOU3BOJICTBEHHO-
TE€XHOJIOTMYECKON U IKCIIEPTHON JESITEIBHOCTH.

3anauu U3y4eHHsl TUCHUIUIMHBL

- pa3BUTHE NMOHMMAHHMS CYIIHOCTH SBJICHHH, JIEXKAIIUX B OCHOBE IIEPEHOCA HMMITYJIbCA,
TEIJIa ¥ MacChl B TOMOT€HHBIX CHCTEMAX;

-U3y4EHUE TUAPOANHAMUYECKUX XapPAKTEPUCTUK ABMKYIIHUXCS IOTOKOB KUKOCTEM;

-U3y4yeHUE OCHOBHBIX 3aKOHOMEPHOCTEM Temio- M MaccolepeHoca Ha 0Oasze
(byHaaMeHTaIbHBIX 3aKOHOB COXPaHEHUS MacChl U SHEPTUH;

-pa3BUTHE HABBIKOB COCTABJICHUS MAaT€pPUAJIbHBIX U TEIUIOBBIX OalaHCOB JJIsi CUCTEM ra3-
KHUAKOCTB;

- 03HaKOMJICHHE C OCHOBHBIM 000PYJIOBAHUEM XMMHKO-TEXHOJIOTUYECKUX TPOU3BOJICTB.

2. TpeGoBanus k pe3yJbTaTaM 0CBOCHHUS AU CHHMIIIMHBI

N3yuenne pucuummsasl «lIpomecchl u anmapaThl XMMHYECKOM TEXHOJIOTUW» TIPHU
MOATOTOBKE CIIELIMAIMCTOB 10 CIIEHHUAIBHOCTH «XHUMUYECKasi TEXHOJIOTHSI YHEPTrOHACHIILIEHHBIX
MaTepuasoB U3JEINi» HalpaBiIeHO HA MPUOOPETEHHE CIIETYIOIMINX KOMIETEHIIUH.

ObmenpodeccuoHanbHbIE:

- CHOCOOHOCTBIO  HCIOJB30BaTh  MaTeMaTUYEeCKHWE,  €CTECTBEHHOHAYYHblE U
WH)KCHEPHBIE 3HAHUS JUTS PEIIeHHs 3a71a4 cBoel npodeccnonansHoi nesrenbHoct (OI1K-1);

- CHOCOOHOCTBIO MPO(ECCHOHANBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOIMYECKOe U
aHaJTUTHYECKOe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEIEHUIO HAYYHOTO MCCIIEJOBAHUS U
aHaJIM3Y MOJYYCHHBIX MPU ero npoBeaeHuu pe3ynbraroB (OI1K-2).

ITpodeccruonanbhble:

- CHOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTMUECKUH MPOLECC B COOTBETCTBUM C
pErIaMEHTOM U HCIONb30BaThb TEXHUYECKUE CPEICTBA JUIsl KOHTPOJIL €ro OCHOBHBIX
napaMeTpOB, CBOMCTB ChIpbs ¥ roToBOM npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO MPOBEPSTh TEXHUUYECKOE COCTOSTHHE 00OPYIOBaHUS, OPraHN30BbIBATh
ero MnpopUIAKTHYECKHE OCMOTPhl U TEKYIIUH pPEMOHT, TOTOBHOCTBIO K OCBOEHHUIO U
9KCIUTyaTauu HoBoro obopynosanus (I1K-2).



B pezynomame usyuenusn oucyuniunvl cmyOoeHm 0014CeH:

3namo:

—  OCHOBBI TEOPHH MIEPEHOCA UMITYJIbCA, TEIUIa U MACCHI;

—  NPUHLUHUIBI (PU3NYECKOTO MOJAEIMPOBAHUS IPOLIECCOB;

—  OCHOBHBIE YPaBHEHUS JABHKEHUSI XKUIKOCTEH;

—  OCHOBBI TEOPHH TEILIONEPEAuH;

— OCHOBBl TEOPHMM Maccolepefayd B CHUCTeMax €O CBOOOJHOM W HENOABHKHON
rpaHuLe pasnena ¢as;

— THUIOBBIE MPOILECCHl XMMHUYECKONW TEXHOJOTHUH, COOTBETCTBYIOIME alllaparbl M
METO/bI UX pacueTa;

— METOJbl IIOCTPOEHHUS SMIMPUYECKUX U TEOPETUYECKUX MoOJeNed XUMMKO-
TEXHOJIOTUYECKUX MPOIECCOB.

—  OCHOBHBIE IIPUHIMIIBI OPraHU3alUU IPOLIECCOB XMMUYECKON TEXHOIOTHH.

Ymemns:

—  ONpeAeNATh XapaKTep IBMKEHUS JKUAKOCTEH M Ta30B; OCHOBHBIC XapaKTEPUCTUKU
MPOIIECCOB TEIUIO- U MACcCOTIEPEIauH;

— paccuMThiBaTh IapaMeTpbl M  BbIOMpaTh amnmaparypy s  KOHKPETHOI'O
TEXHOJIOTUYECKOT0 MpoLecca;

—  paccUHMTHIBaTh OCHOBHBIC XapPaKTEPUCTHKH XHMHKO-TEXHOJOTHYECKOTO IpoIecca,
BBIOMPATH PAllMOHAIBHYIO CXEMY ITpoliecca.

Braoemu:

—  METOJaMH TEXHOJOTHYECKHX PAcCueTOB OTACIBHBIX Y3JIOB U JETaJeH XUMHUYECKOTO
000pyI0BaHNS;

— METOJaMM ONIpEIENCHHUs  PALMOHAIBHBIX TEXHOJOIMYECKHX PEKUMOB pabOThI
000pyT0BaHUs.

— METOJaMHM aHajH3a U pacyeTa MpOLEeCCOB B MPOMBILUIEHHBIX amaparax, BBIOOpa X
KOHCTPYKLIUH, ONpeAeTIeHUs TEXHOJOTHUECKUX MoKa3aTesei paboThl annapaToB.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Mopnyas 1. I'ngpoamHaMH4ecKue MPOLECcChl M aNNapaTbl XMMHYECKOH TEXHOJIOTHH.
OcHoBBI TeOopuU sABJIEHUN NepeHoca. OO1me 3aKOHOMEPHOCTH THIPOJUHAMUKY, TeTIONepeaadn
u Macconepenaun. JKunkoctu u rasel. I'maponunHamuka. TedeHue B TpybOax M KaHajax.
[Tono6noe npeobpaszoBanue ypaBHeHus HaBre-CTokca. bespazmepHbie TepeMeHHbIE - KpUTEPUU
rUIpoAMHaMuueckoro mnopodus (Ditnepa, PeiiHonbaca, @pyna, TOMOXPOHHOCTH), UX
¢uznuyeckuil CcMBICT; NapaMeTpuueckue Kpurtepuu. KputepuanabHoe ypaBHEHUE ABH)KEHUS
BSI3KOU JKUAKOCTH. BpIOOp ckopocTelt moTokoB. Ilepemenienne KuaKocTeil 1 ra3oB ¢ MOMOIIBIO
MaIIMH, TOBBIIIAIONINX JaBJICHUE.

Mopnyas 2. TenJioBble Npouecchl ¥ aNNapaTbl XMMHY€CKON TEXHOJIOTHH.

OcCHOBHBIE TEIIOBBIE TMPOIECCHl B XHUMHUYECKOW TexHojoruu. JuddepeHnuansHoe
ypaBHEHHE TIepeHoca »HHepruu B ¢opme TemnoThl. KOHBEKTHUBHBIM IEPEHOC TEIIOTHI.
PanuanTtHelil Termonepenoc. Tensonepenaya B MOBEPXHOCTHBIX TEIJIO0OMEHHUKAX.

Mopnyas 3. Ilpouneccsl n anmapartbl pasjejleHHss TOMOTeHHbIX cucTeM. (OCHOBHbBIE
Macco00MeHHbIE IPOLEeCChI).

OcHoBBI MaccooOMeHHbIX TporeccoB. Juddepennnansioe ypaBHeHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHApHBIX cpefax. Macconepenaya. MarepuaibHbIi 0ajgaHC HEMPEPHIBHOTO
yCcTaHOBUBIIETOCs mpoliecca. Pacyer MacCOOOMEHHBIX MPOLIECCOB U aIapaToB JJIsi CUCTEM C
OJIHUM pacIpeieIIeMbIM KOMIIOHEHTOM.

Pacuer mnomnepedHoro cedeHus (IuameTpa) KOJOHHBI; IPENENbHO JOMyCTHUMas U
SKOHOMHYECKH ONTUMAaJbHAs CKOpPOCTH CIUIOMIHON (a3bl. OCHOBBI pacyera BbBICOTHI
MacCOOOMEHHBIX alllapaToOB C HEMPEPbIBHBIM U CTYNEHYAaThIM KOHTAakToM (a3. OOmue



OPUHIUIBL YCTPOMCTBA M KJIAacCH(MKaLMs anmapaToB A MAacCOOOMEHHBIX IPOLIECCOB B
cuctemax «ras(map)-kuakoctb». OcoOEHHOCTH KOHCTpYKUUN abcopOepoB. OCHOBBI pacyeTra U
anmnapatsl JUIsl JUCTUILISALUY.

Monayab 4. OcHoBHbIE THApoMexaHuuyeckue mnpouecchl. Ilpomeccsl U anmaparbl
pa3aesieHusi TeTepPOoreHHbIX CHCTEM.

Pa3znenenuie ®UAKMX M ra30BbIX METEPOTCHHBIX CHCTEM B IMOJ€ CUJ TSKECTH. TeueHue
4Cpe3 HCIOABUIKHBIC 3CPHUCTBIC W ITICCBAOOXMWKCHHBIC CJIOH. (DI/IJIBTpOBaHI/Ie CyCHeHSI/IfI u
OUYHMCTKA ra30B OT MbUIeH HA GUIbTPaX.

4. O0beM y4eOHOH JUCHUILJIMHBI

Bunbl yueOHOU Bcero V cemecTp VI cemecTp
paboThI 3au. ex. AK. yac. 3au. ex. AK. ygac. 3au. en. AK. Jac.
Oomasn

TPYA0EMKOCTH 11 396 5 180 6 216

AUCHUILVIMHBL 110
y4eOHOMY IJIAHY

AyIuTOpHBIE 45 160 1,8 64 2,7 96
3aHATHA:

Jexuun (Jek) 1,8 64 0,9 32 0,9 32
[IpakTryeckue 18 64 0,9 32 0,9 32
sansaTus (I13)

JIa6.paboThl 0,9 32 - 0,9 32
CamMmocTosiTeJIbHAS

padora (CP): 4,5 164 2,2 80 2,3 84
Bun MTOrOBOI0

KOHTPOJIS: 2 72 1 36 1 36
IK3aMEH

AHHOTanus padodeil MPOrpaMmMal JUCHUILIMHBI «O01Iass XUMHYeCKasi TEXHOJIOTHD)
(b1.b.23)
1. Heab AUCHUIIUMHBI: TpUOOpeTeHHE OOYYAIOUIMMUCS 3HAHUNW OOIIMX XUMHUYECKHUX
HpOI/ISBO)ICTB, HpO6J'IeM CHUHTE3a U aHaJIN3a XUMHUKO-TCXHOJIOTHYCCKHNX CUCTEM.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHHUS AU CHHMIIIMHBI
N3yuenne kypca «OOmas XxuMuyeckasi TEXHOJIOTHS» MPU MOJATOTOBKE CIEIHUAIUCTOB IO
CHEIUAIIBHOCTH «XUMHUYECKasi TEXHOJOTUS HHEPrOHACBHIIIEHHBIX MAaTEpUAOB  U3JEIHI
HAIpPaBJIEHO HAa MPUOOPETEHHNE CIAEAYIOUINX KOMIETEHIIHH.
Ob6menpodeccuoHanbHbIE:
- CHOCOOHOCTBIO  HCIOJIB30BAaTh  MaTeMAaTUYECKHWE,  €CTECTBEHHOHAyYHbIE U
WH)KEHEePHBIE 3HaHUs JUTS PElIeHHs 3a1a4 cBoel npodeccnonanbHoi aestenpaocta (OITK-1).
[Ipodeccrnonanbhele:
- CIIOCOOHOCTBIO OCYIIECTBJISATH TEXHOJOTHMUECKHH IMponecc B COOTBETCTBHM C
perJaMeHToM U HCIOJb30BaTh TEXHUYECKUE CPEICTBA JUIsl KOHTPOJIE €ro OCHOBHBIX
napaMeTpoB, CBOMCTB ChIpbs ¥ roToBoM npoaykimu (I11K-1).

B pe3ynomame u3zyuenun Oucyunaunovl cmyoeHm 00J1HCeH:

3uamo:

— OCHOBHBIE  MPHUHIMIIBI ~ OpPraHM3allud  XMUMHYECKOTO  MPOM3BOACTBA,  €r0
MEepapXUUYECKOU CTPYKTYPHI;




—  METOJbI OLIEHKU YPPEKTUBHOCTH IPOU3BOJICTBA,

— o0mue 3aKOHOMEPHOCTH XHUMHYECKHUX IIPOILIECCOB;, OCHOBHBIE XHMHYECKHE
MIPOU3BOICTBA.

Ymemo:

—  paccUMTHIBaTh OCHOBHBIC XaPAKTEPUCTUKU XMMUUYECKOTO MPOIECCa;

—  BBIOMpATh palIMOHATIBHYIO CXEMY IMPOU3BOJICTBA 3aIaHHOTO MPOAYKTA;

—  OIICHUBATh TEXHOJIOTHYECKYIO 3((HEKTUBHOCTD ITPOU3BOICTBRA.

Bnaoems:

— Merojamu aHanmu3a 3(HEeKTUBHOCTH padOThl XUMUYECKHUX MTPOU3BOICTB.

3. Kparkoe conepxxanue 1MCUMILIAHBI:

Monayasb 1. BBenenue. Xummnueckoe mNpou3BoOACTBO.

XuMuuecKkasi TEXHOJOTHsI Kak Hayka. [loHsTHe o XxuMmuueckoMm mpousBojcte. OOriue
byHKIMH (MHOTOQYHKIIMOHAIBHOCTh) XMMHYECKOTO MpOu3BoJcTBAa. OOIIas TeXHOJOTHYECKas
CTPYKTypa XMMHUYECKOI0 MpPOu3BOJCcTBA. OCHOBHBIE ONEpAalMd B XUMHUYECKOM IPOU3BOJCTBE.
OCHOBHBIC TEXHOJIOTUUECKHE KOMIIOHCHTHI. KauecTBeHHEBIC M KOJIMYECTBCHHBIC ITOKa3aTeId
3(PEKTUBHOCTH XHUMHYECKOT0 Tpou3BojacTBa. Kiaccudukainus ceiphsi. BropudyHoe chIpbe
(OTXOIBI MPOM3BOJICTBA W OTXOJBI MOTpeOJieHHus). Bomga kak ChIpbe W BCIOMOTATEIbHBIN
KOMIIOHEHT XHWMHYECKOr0 MpPOM3BOACTBA. I[IpoMbluieHHass BOAONOATOTOBKA. OpraHuzamus
BOZI0000pOTAa HA XMMHYECKOM MPEANPUATAA. DHEProOeMKOCTh XUMHUYECKOTO IPOU3BOJICTBA.
OCHOBHBIE BH/Ibl 3HEPreTUYECKUX pecypcoB. llepBHuUHBIE M BTOPUYHBIE SHEPIETHUUYECKUE
pecypebl.  HMepapxuyeckas opraHu3aunus I[pPOLECCOB B XUMHUYECKOM  IPOU3BOJCTBE.
Metoaomoruueckue OCHOBbl XUMHUYECKON TEXHOJIOTHH KaK HAyKU: CHCTEMHBIA aHAIN3 CIIOKHBIX
CXEM M B3aMMOJICHCTBHUM UX DIIEMCHTOB.

Mopayasb 2. ®U3NKO-XUMHYeCKHE OCHOBBI XUMHYECKHX MPOIECCOB.

PU3HKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHYECKHUX MIpEBpAICHUI -
CTEXUOMETPUUYECKHE, TEPMOJIMHAMUYECKHE, KMHETHYECKHE. basucHas cucremMa
CTEXMOMETPUYECKUX YypaBHeHMU. Ilokazarenmn XHMMHMUYECKOro IIPEBpallleHUs — CTEIEHb

MpEBpalleHNs, BBIXOJ TMPOJAYKTa, HWHTErpaibHas U Jaud@epeHnraibHas CeIeKTUBHOCTH.
CrexuoMeTpusi B TEXHOJIOTMUECKMX pacuerax. PaBHOBecME B TEXHOJIOTMYECKHUX pacyeTax.
TennoBoil 3¢(deKT peaknuu B TEXHOJOTHYECKHX pacuerax. CKOpPOCTh peakliuu U CKOPOCTh
npeBpalleHuss  peareHToB. KuHeTnueckoe ypaBHeHHME peakuuu. [lyTm  moBbleHUs
3 (PEKTUBHOCTH XUMHUYECKUX TMPEBpAIlCHH Ha OCHOBE 3HaHUS WX (PU3UKO-XUMUUYECKHX
CBOMCTB.

Moayasb 3. XuMunueckoe npou3BOACTBO: XMMHKO-TexHoIorn4eckas cucrema (XTC).

Crpykrypa XTC. CocraB XTC: snemeHThl, CBSI3H, NojacucTeMbl. DineMeHTsl XT1C, ux
Kkjaccugukanus. MHOroQyHKIIMOHAIBHBIE 3JIeMEHThI. TexHonornueckue cBsasu sneMeHToB XTC
(motokm). Omucanue XTC. Onucarensubie u rpadpuueckue moaenn XTC. CucteMHbIN MOAXO K
uX BbIOOpY Ipu cuHTe3e U aHanuze X TC.

Moayab 4. Ananus XTC.

CroiictBa XTC kak cucremsl. IlosBiaenue B XTC HOBBIX Kauye€CTBEHHBLIX CBOICTB, HE
XapaKTEepHBIX IS OTAEIbHBIX 3J€MEHTOB. MarepuanabHbId M TEIUIOBOI OamaHchl. Metoanka
COCTaBJIGHUSI M pacueTa MaTepuanbHbIX M TemuoBbiXx OamancoB XTC u ee moacucreMm.
banancoBble ypaBHEeHHs B cxemax ¢ peuukiiom. QopMbl npeacTaBieHus: 0agaHCcoB (TaOIUIIbL,
auarpaMMbel M Jip.). MarepuanbHblii  0anmaHc Ui MEXaHMYECKHX, MAacCOOOMEHHBIX U
PEaKIMOHHBIX AJIEMEHTOB U nojcucteM. O000IIEHHbIE CTEXHOMETPUUYECKHE COOTHOLIEHUS U UX
Pa3sHOBUIHOCTH JUISL TMOJCUCTEM. DHTANBIUMHBIA, HepreTnyeckuid (Mo TMOJIHOH >HEpruu) u
skcepretuueckuii OGamancel u  KIIJl. DOxcepretuueckuii aHamM3 Kak METOJA  OICHKHU
3P PEKTUBHOCTH HCIIOJIb30BAHMSI IOTEHIIMA-JIA ChIPbsl U SHEPruu. TeXHOPKOHOMHYECKHI aHaIn3
XTC. Omnpenenenue ocHOBHbIX moka3areneil 3¢dexktuBHocTH XTC. YUyBCTBUTETBHOCTH K
OTKJIOHEHMSIM YCJIOBMM JKCIUTyaTallud M HapylIEeHUsM pexuma, HajaexHocTs XTC,
0e30macHOCTb Npou3BoAcTBa. [IpobiemMbl ycka M OCTAHOBKHU arperaTos.



Mopnyas 5. Cunrtes XTC.

[Tonstue m 3amaum cunTe3a (moctpoenus) XTC. OcHoBHbIe 3Tanbl pazpadorku XTC.
Ponp maremarmueckux M 3BpUCTHUECKHX MeTOA0B. OcHOBHblE KoHuenuuu cuHTeza XTC.
Cunrte3 ogHOpoAHbIX NojacucTeM. OCHOBBI MOCTPOECHMSI ONTHUMAJIBHOW CTPYKTYPBI MOJACHCTEM
TEMI000MEHHHUKOB, Pa3/IeJIeHHs CIIOKHOIM CMeCH, peaKTOPOB.

Moayas 6. [IpoMbllIeHHbIE XUMHYECKHE POU3BOACTBA.
[Toctpoenne XTC KOHKPETHBIX MPOU3BOACTB U OPraHHU3AIMs MPOIECCOB B XMMHUYECKUX
peakrtopax. [lepcriekTHBHBIC HATIPABIECHUS B CO3/IaHUU O€30TXOJHOTO ITPOU3BOICTRA.

4. O0beM yueOHOM JUCUMIJIMHBI

B 3aueTHEBIX B akanmewm.
Bunpsl yueOHoI paboThI €AMHULIAX yacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIMTOpHBIE 3aAHATHS: 1.8 64
Jlexuuu (Jlek) 0.9 32
[Tpaktrueckue 3ansatus (I13) 0.45 16
JlabGopaTopus 0.45 16
CamocrositesbHas padora (CP): 2.2 80
CamocTosiTeIbHOEC U3YUYCHHUE Pa3IeTIOB JUCIIUILIMHBI 2.2 80
Bua koHTpoJIs: 3a4eT / IK3aMeH 1 3Kk3ameH (36)

AHHOTaNuA padoyeil NPOrpaMMbl AU CHUNIMHBI
«Cucrembl ynpaBJjieHUs] XMMHKO-TEXHOJOTHYEeCKUMH MPOLeccaMm»
(b1.B.24)

1. Hean aucuMminHbl — 1aTh 0a30Bbl€ 3HAHUA 110 TEOPUU CUCTEM YIPABICHUS XUMUKO-
texHosoruueckuMu npoueccamu (CY XTII), npuBuTh HaBBIKK U yMeHHUe aHaiu3a cBoicTB XTII
KaK OOBbEKTOB YNpPaBIEHUS U MPAKTUYECKOTO PUMEHEHHSI TEXHUUYECKHUX CPEJICTB YIIPABJICHUS.

OCHOBHBIMH 32/1a4aMHU y4eOHOM JTUCHUIUIMHBI SBIISIOTCS:

- ¢hopMHpOBaHUE TIPEICTABICHUM O COBPEMEHHBIX MeTo1ax aHanu3a cBorMcTB XTIl kak oObekTa
yIIpaBJIEHUS], O METOJaX U CPe/ICTBaX JTUarHocTuku U koHTpois XTII, o cTpykType u pyHKIuUAX
cucteM aBromaruueckoro ymnpasieHus (CAY), o Meronax u 3aKkoHax yhpasieHHs, 00
aBTOMATHUYECKUX MH(POPMALMOHHO-U3MEPHUTEIBHBIX CUCTEMAX;

- O3HAKOMJICHUE CTYJEHTOB C OCHOBHBIMM ITOHATHSIMHU T€OPUH aBTOMATHUYECKOI'O YIPABIICHHUS, C
OCHOBHBIMH TUIIAMH (DYHKIIMOHAJIBHBIX YCTPOHCTB M 0CHOBaMH npoektupoBanus CY XTII;

- OCBOGHHME METOJOB aHalau3a M CHHTE3a CHUCTeM aBTomarudeckoro ympasieHus XTII u

IMPOTHO3UPOBAHUA KAYC€CTBA UX (I)YHKI_II/IOHI/IPOBaHI/IH.

2. TpeOoBaHus K pe3yibTaTaM 0CBOCHHS IHCHMILINHBI

N3yuenne kypca «CucreMsl yrpaBieHUs XUMHUKO-TEXHOJIOITMUECKUMH MPOLIECCaMU» IIPH
MOJIFOTOBKE CIEMUAINCTOB MO CHENUAIBHOCTH «XUMUYECKasi TEXHOJIOTHS YHEPTrOHACHIIIEHHBIX
MaTepHaJoB U3IENIN» HANpaBJIEHO Ha MPHOOPETEHUE CIEAYIOINX KOMIETEHIIUH.

Ob6menpodeccruoHaIbHBIC:

- CIIOCOOHOCTBIO  HCHOJB30BaTh  MaTeMaTW4YecKHe,  eCTECTBEHHOHAayuyHble U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3a71a4 cBoel npodeccnonansHoi nestenbaoct (OITK-1);

- CIOCOOHOCTBIO NMPO(ECCHOHAIBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
AHAIUTUYECKOE 000pYyI0BaHHE, CIIOCOOHOCTHIO K IPOBEIECHUI0O HAYYHOI'O HCCIIEIOBaHUS U
aHaJIM3Y MOJYYCHHBIX MIPU ero npoBeaeHun pe3ynbraroB (OI1K-2).

[IpodeccuonanpubIe:



- CIIOCOOHOCTBIO OCYIIECTBJISTh TEXHOJOTHUECKHH MpoIecc B COOTBETCTBHM C
pErIaMeHTOM M HCIONIb30BaThb TEXHUYECKUE CPEINCTBA Ul KOHTPOJIA €ro OCHOBHBIX
apamMeTpoOB, CBOWCTB ChIPbst U TOTOBOM mpoaykiuu (ITK-1).

- CIIOCOOHOCTBIO K aHaJIM3y CHCTEM aBTOMAaTH3allUd IPOM3BOJCTBA U pPa3pabOTKe
MEpOTPHUATHIA 110 uX coBepineHcTBoBanuio ([1K-5).

B pe3ynomame uzyuenun Oucyunaunovl cmyoeHm 00J1HCeH:

3uamo:

—  OCHOBHBIE ITOHATHS TEOPUHU YIIPABJICHHUS,

—  CTAaTUYECKHUE U IMHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB YIIpaBJICHHUS;

— ocHoBHbIe BuAbl CAY u 3akoHbl peryiaupoBaHusi; TMoBble CAY B XumMuueckoin
IIPOMBIIIIEHHOCTH;

—  METOJBI U CPEACTBA U3MEPEHUS OCHOBHBIX TEXHOJIOITMUYECKUX [1aPaMETPOB;

— ycronuuBocth CAY;

— OCHOBHBIE NOHATHS O HenuHeHbIX CAY, penedHbpIX CHUCTEMax, JIOTHYECKUX
IrOpUTMax yIpaBIeHUs, AJalTUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPABJICHHUS,

Ymemn:

—  ONpeAeisATb OCHOBHBbIE CTaTMUECKHE W JIMHAMMYECKHE XapaKTEPUCTHKH OOBEKTOB
yIpaBJICHUS;

—  BbIOMpATh PALMOHAIBHYIO CUCTEMY PEr'YIMPOBAHUS TEXHOJIOIMYECKOIO IIPOLIEcca;

— oueHuBarb yctolunBocth CAY;

—  BbIOMpaTh KOHKPETHBIE TUIIBI TPUOOPOB i AuarHocTuku X111,

Braoemw:

— MeTOoJaMH TEOpUM aBTOMATMUYECKOIO pEryJUPOBAaHUSA, OpraHU3alUu M pacuéra
CUCTEM ONTUMAJIBHOIO YIPAaBJICHUS MPOLIECCAMU XUMHYECKOH TEXHOJIOTMH OpPraHM4eCKHX
COCIMHEHUH a30Ta.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Moayas 1. OcHOBHBbIe MNOHATHSA YNPABJICHHUS XHMHKO-TEXHOJOTHYECKHMH
npoueccamu

3HaueHue aBTOMAaTHUYECKOI0 YIPABIEHUS JUIS Pa3BUTUS XUMUYECKONW MPOMBIIUIEHHOCTH.
Uepapxust ynpasineHus. OcoOEHHOCTH YHPABIECHUS XUMHUYECKUM MPEANPUATHEM U XUMHKO-
TE€XHOJIOTMYECKUM IIPOLIECCOM. TeXHUKO-DKOHOMHUYECKUI spdexT BHEJPEHUS
AaBTOMATU3MPOBAaHHBIX CcHCTEM yrpaBieHus. Ponb cucrem ympaBieHus B oOecnedeHUu
0€30IIaCHOCTH XMMHYECKOIO TPOU3BOJCTBA M OXpaHbl OKpyxkawmed cpenpl. OCHOBHBIE
TepMHHBl M onpeneneHus. OCHOBHblE NpUHLUIBI ynpasieHus. Kriaccuduxamus cucrem
ynpasienus OynkunonansHas ctpykrypa CAY. [Tokaszarenu kauecTBa yrnpaBICHHUS.

Mopayab 2. OcHOBBI TeOPHU ABTOMATHY€CKOI0 YIIPaBJIeHHSA

Marematnueckue Mmonenu CAY. /lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanne
OTiepalOHHOT0 ucuuciaeHus st ananms3a CAY. TunoBble TMHAMHUYECKHE 3BEHbs. BpeMeHHbIe
U YACTOTHBIE XapaKTEPUCTHKH. OKBHUBAJCHTHbIE MpPeoOpa3oBaHUS CTPYKTYPHBIX CXEM.
VYcroituuBocth nuHeHbIX CAY ¢ oOpartHoil cBsi3bo. Kiaccugukanus u OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBlieHUs. MeTOoAbl OIpeaesieH!s] CBOHCTB OOBEKTOB ympasieHHs. OCHOBHBIE
3aKOHBI PETYIUpPOBaHus. PeryiasTopsl Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Lludposbie
U poOacTHBIE CHUCTEMBbl YIpaBieHHA. BbIOOp 3akoHa peryaupoBaHHMs U OIpeneeHue
ONTUMAJIBHBIX MApaMETPOB HACTPOUKHU MPOMBILIUIEHHBIX PETYISTOPOB.

Mopnyas 3. U3mMepeHne TeXHOJOTHYeCKUX NMAapaMeTPOB XMMHMKO-TEXHOJIOTHYeCKOro
npouecca

l'ocynapcTBeHHass cucTeMa MNPOMBIIUICHHBIX HPUOOPOB M CPEACTB aBTOMATH3AlMH.
OcHOBHBIE TEpPMHUHBI M OIpeneieHuss Merpojoruud. Mertoasl u3Mepenuil. Cpenacrtsa
U3MEPUTEIIBHOM TEXHUKH, MX CTAaTHYeCKMEe M JMHaMH4YecKue cBoiicTBa. llorpemmnocru
n3mepennii. CriocoOwl nepeaaun nHGopManuu Ha pacctosaue. OpraHu3anus TUCTAHIIMOHHON
quarHoctuku  XTII. M3MepeHue OCHOBHBIX TEXHOJIOTMYECKUX IIApaMETpPOB: JABJICHUS,



TEMIIEpaTyphl, pacxo/ia U KOJIUYECTBA, YPOBHS KUIAKOCTU M CHIMIyYUX MaTepUalioB, COCTaBa U
(U3UKO-XMMHYECKUX CBOWCTB BEIECTB.

Moayas 4. OcCHOBbI NPOEKTHPOBAHUSI ABTOMATHYECKHX CHCTEM YIpPaBJIEHUSA
XHMHKO-TEXHOJIOTHYeCKMMHU MPoueccaMu

Ocob6ennoctn  ympasinenuss XTII. PerymupoBaHue OCHOBHBIX TEXHOJOTHYECKUX
napaMeTpoB: pacxoja, JAaBlieHus, TeMmreparypbl, ypoBHsa, PH. Texuuueckue cpencrtsa CAY.
OcHOBHbBIE Pa3HOBUAHOCTH YIPABJSIIOIIMX YCTPONCTB. THIBI, XapaKTEpUCTHUKUH U pacuér
MCIIOJTHUTENIbHBIX MEXaHU3MOB M PEryaupyromux opraHoB. OgopmiieHne TpOeKTHOTO 3aJaHus
Ha aBTOMATH3AIMI0 TEXHOJOTHYECKOrO TIporecca. BpiOOp TodeKk H3MEpeHHUs, KOHTPOJI,
YVOPABISIEMBIX TAPAMETPOB UM YHPaBIAOWIMX Bo3AeicTBUi. CTaHIapTbl UM YCIOBHBIE
obOo3HadyeHHs I TexHoJorndeckux cxem. OcHoBHbIe cBeneHuss 00 ACY TII B xummuueckoit
npomeliuieHHOCTH. [Ipumepbr ACY TII B XuMuueckoil mpOMBIILIIEHHOCTH. OCHOBHBIE BBIBOJIbI
o kypcy. CoBpemennsbie TeHaeHuu B pazsuruu CY XTIL

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHBIX B akagewm.
Bunpl yue6HO# paboThl eJUHUIIAX gacax
O01mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIMTOpHBIE 3aHATHS: 1.8 64
Jlexruu (JIek) 0.9 32
[Tpaktnueckue 3anstus (I13) 0.45 16
JlabopaTopus 0.45 16
CamocrositesbHas padora (CP): 2.2 80
Buj KOHTpoJIs: HIK3aMeH 1 sk3amen (36)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«XuMHnuecKue Npouecchbl M peakTopbh»
(b1.B.25)

1. Hean AUCHUIUIMHBI — MOJTYYEHHUE CTYACHTaMU 3HAHUI 00 OCHOBHBIX PEaKIIMOHHBIX
npoleccax M peakTopax XMMHUYECKOH M HEePTEeXMMHUYECKOW TE€XHOJIOTHUH, B YACTHOCTH: TEOPUH
Iporecca B PEakLMOHHOM alrapare XUMHYECKOro IPOM3BOACTBA [JXMMHYECKOM PpEaKkTope,
METOJOJIOTUN MCCIEAOBAaHUs B3aUMOJACHUCTBHSA TIPOLECCOB XHMHUYECKUX NPEBpPALICHUM U
ABJICHUN TIepeHoca Ha BCEX MAcCIITa0HBIX YPOBHSX (OT MOJEKYJIspHOro 10 Macmirtada
PEaKIMOHHOTO y371a), METOJIMKE BBIOOpa peakTopa U pacueTa mporecca B HeM.

2. TpeOoBaHusl K pe3yibTaTaM 0CBOCHHS IMCUMILINHBI

N3zyuenne kypca «XMMHUYECKHE MPOLECCHl U PEAKTOPBD» MPU MOATOTOBKE CIIEIUAINCTOB
M0 CHEIHATBbHOCTH «XWMHUYECKasi TEXHOJOTHS HYHEPrOHACHIIMICHHBIX MaTepHAIIOB H3ICIIHID
HaIpaBJIeHO HA MPUOOPETEHHE CIECAYIOIINX KOMIIETEHIINH.

Ob6menpodeccruoHaIbHBIC:

- CIIOCOOHOCTBIO ~ HCHOJB30BaTh  MaTeMAaTUYEeCKHE,  €CTECTBEHHOHAy4YHbIE U

WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3aa4 cBoel nmpodeccuonansHoi aesteraproctd (OITK-1);
ITpodeccruonanbhble:

- CHOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTMUECKUH MPOLECC B COOTBETCTBUM C
periaMeHTOM U HCIOJIb30BaTh TEXHUUYECKHE CpEACTBA JJIi KOHTPOJS €ro OCHOBHBIX
apaMeTpOB, CBOMCTB ChIPhs U TOTOBOM mpoaykimu (ITK-1).

B pezynomame usyuenusn oucyuniunvl cmyOeHm 00194CeH:

3namy:

—  OCHOBBI TEOPHH XMMHUYECKHX MPOLIECCOB U PEAKTOPOB;



— METOJOJIOTHIO  HUCCIIEJOBaHMS  B3aUMOJEHCTBUS ~ IPOLECCOB  XUMHYECKHX
MpeBpalleHH U SBJICHUI epeHoca Ha BCeX MACIITa0HbBIX YPOBHSIX;

—  METOJUKY BbIOOpa peakTopa U pacyera Mpolecca B HEM;

—  OCHOBHBIC PEaKIIMOHHBIC MPOLECCHl U PEAKTOPHl XUMUYECKOH U He()TEXUMUIECKOM
TEXHOJIOTHUH,

Ymemn:

—  TIPOW3BECTH BBIOOD TUIA PEAKTOPA,;

—  IPOU3BECTU PACUET TEXHOJOTUUYECKUX IapaMeTPOB JUIsl 3alaHHOTO Mpoliecca;

— ONpeAenuTh IapaMeTpbl HAWIydlledl oOpraHu3aldd Mpolecca B XUMHUYECKOM
peaxTope.

Braoemn:

—  METOJaMHM pacdeTa U aHaJlu3a MPOLIECCOB B XUMUYECKUX PEAKTOpax;

— - METOJIaMU OTpeAeNieHUs] TEXHOJIOTUYECKUX MOKa3aTenei;

— - MeTO0JIaMH BbIOOpa XMMHYECKHUX PEAKTOPOB.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

Mopnyas 1. BBenenne B MaTeMaTH4ecKoe MOJAeTHPOBAHME XUMHUYECKUX NIPOLECCOB H
peaKkTopoB

[IpencraBnenne o xumuueckoM peaktope. OO030p KOHCTPYKIMHA U CTPYKTYpPHBIX
9JIEMEHTOB XUMHYECKHX peakTopoB. CTpyKTypa TMpOLECCOB B XHUMHUYECKOM pEaKTope.
MopnenupoBanue, Kak Hay4HbIl METOJ| UcClieoBaHMs IpoleccoB. Cxema MaTreMaTH4eCKOIro
MOJICJIMPOBAHUSI XUMUYECKOTO peakTopa. Mepapxuueckas CTpyKTypa MpOLEecCOB B XUMHUECKOM
peakrope M Hepapxuyeckas cuctema Mojenedl. DOU3NKO-XMMHYECKHE 3aKOHOMEPHOCTH
XUMHYECKHX TMPEBpAllleHUH — CTEeXHOMETPUYECKHE, TEePMOJMHAMUYECKHE, KUHETHYECKHE.
[TokazaTrenn XWMHUYECKOTO TIPEBpAlllCHUs — CTENEeHb MPEBpAIlCHUs, BBIXOJ MPOAYKTA,
UHTETpalibHasgs W AuQ@epeHinanbHas CeJIeKTUBHOCTH, CKOPOCTH PEAKIUH U IPEeBPALICHUS
pearentoB. [lytu nosbimeHus 3(h(PEKTUBHOCTH XUMUYECKUX MPEBpAIICHU HAa OCHOBE 3HAHUS
X (PU3HKO-XUMHUUYECKHX CBOMCTB.

Moayab 2. XuMu4yeckuii npouecc

Onpenenenne XxuUMHUecKoro mporecca. Kiaccudukanuss XHMHUYECKUX IPOLIECCOB I10
pa3IMYHBIM NpU3HAKaM. BiMsiHME XUMHUUECKUX MPU3HAKOB U YCIOBUM MPOTEKAHUSI TOMOT€HHOT'O
npolecca Ha ero nokasareiau. Crnoco0s! nHTeHcHukanuy. [ToHsITHE ONTUMANIBHBIX TEMIIEPATYP.
OnTumanbHble TeMIepaTypsl AJii OOpaTUMBIX M HEOOPaTUMBIX 3K30- M JHJIOTEPMUYECKHX
IIPOLIECCOB.

CrpyKTypa TreTeporeHHOro Ipolecca M ero cocrasistomme (craaun). Habmomaemas
CKOPOCTh ~XUMHYECKOro mpeBpamieHus. OOmactu (peXMMbl) TPOTEKaHUS IIpoliecca,
JTUMUTHPYIOIIAs CTaaus. [ eTeporeHHbI XUMHUYecKHil mporecc "Tra3(KUAKOCTh)—TBepaoe".
Ob6ocHOBaHMe, IOCTPOCHUE M aHAINW3 MAaTEeMAaTHYECKON MOJeNH Ui peakuuil ropeHust (MoJensb
"cxxumaromascs cdepa') U TOMOXMMHUYECKOW (Mojenb '"C HEB3aUMOJIEHCTBYIOIIUM siIpoM").
HabGmromaemasi CKOpoCTh TpeBpallleHus, BpeMsl MPEBpallleHuss U MyTH HHTCHCU(DUKAIHUU IS
pa3aMuYHbIX oOjacTel mpoTekaHWs mporecca. ['eTeporeHHBId XMMHYECKHH  Ipoliecc
"ra3(3kKUIKOCTh ) —KUAKOCTE". OOOCHOBaHUE, MOCTPOCHUE U AaHAIU3 MAaTEMaTHYEeCKOW MOJICNH.
Habmiomaemast ckopocTh  MpeBpallieHuss M 00jJacTd  mpoTekaHus mpoumecca. Ilytu
WHTECHCU(PHUKAIIUY TSl pa3IMYHBIX PEKUMOB IMIpoIiecca.

I'ereporennsiii kaTanu3 Ha TBepAOM KaTanuzarope. O6G0CHOBaHUE, IOCTPOECHUE U aHATIU3
MaTE€MaTUYeCKOW MOJIEIN Ha KaTATUTHYECKON MOBEPXHOCTH U B MOPUCTOM 3€pPHE KaTajln3aTopa.
HaGnromaemass CKOpoCcTh TIpeBpaimieHuss # 00JlacTh TpoTeKaHus rmporecca. CremneHpb
WCTIONIb30BAaHUsl BHYTPEHHEW TMOBEepXHOCTH. [lyTM UWHTEHCH(PUKAIUU  KATaTUTHUYECKUX
npoueccoB. BnusHue TemonepeHoca Ha TETEPOreHHBIH U TeTepOreHHO-KAaTaTIUTHUeCKUN
IIPOLIECCHI.

Moayab 3. XuMH4YeCKH peakTop



Knaccugukanus nporeccoB B peakropax. OG0CHOBaHNE U MTOCTPOCHHE MAaTEMAaTHYECKUX
MOJIeNIM Tpoliecca B peakTopax paszauuHoro Ttuma. Cucremarusauus M Kiaccuukanus
MaTeMaTUYECKUX OMMCAaHUN IPOLECCOB B peakTopax. BiausHue cTpyKTyphl MOTOKa (MaeaIbHOE
CMELICHUE U BBITECHEHHUE), CTAllMOHAPHOCTU pEXUMa (IIPOTOYHBIH M NEPUOIUYECKUI),
napaMeTpoB M YCJIOBUU MPOTEKaHUs mpoliecca (TeMreparypa, KOHIIEHTpalus, JaBleHHe, 00beM
PEaKIMOHHOM 30HBI, BpeMs), BUJa XUMHUUECKON peakuuu (mpocrast M ClIO0XKHasg, oOpaTumas u
HeoOpaTHMas) U ee ImapamMeTpoB Ha Mpo(uiIM KOHIICHTPALKI U TOKa3aTeNH MPoLecca B PeakTope
(cTeneHpb MpeBpalleHMsl, BEIXOJI POJIYKTa, CEIEKTUBHOCTH Nporecca. OCHOBBI pacyera rnpoliecca
B peaktope. CpaBHeHHE J(PQPEKTUBHOCTH pPAOOTHI PEAKTOPOB, OMHCHIBAEMBIX Pa3TUYHBIMU
MOJENIIMU — HUJEAIbHOIO CMELIeHHs M BbITeCHeHMs. OpraHu3anysi TEIUIOBBIX IIOTOKOB U
PEKMMOB B XMMUYECKUX peakTopax. PacmpeneneHne teMneparypbl 1 KOHLIEHTpalui (CTENeHn
IpPEBpallieHUs]) B PEAKTOpe B pEKUMaxX MICAIBHOIO CMELIEHUS M pacHpeieseHHUs,
annabaTnyeckoM M C TemnooOMeHoM. CBs3b TeMIlepaTypbl M CTENEHU IIpPEBpAIlEeHUs B
anuabatuyeckoM mporecce. ComocTaBieHHME C M30TEPMUYECKMM pexumom.Uucio u
yCTOﬁ‘-IHBOCTI; CTalMOHApPHBIX PCIKHUMOB B aIII/Ia6aTI/I‘~ICCKOM PCAKTOPEC UACAJIBHOIO0 CMCIICHUA U
aBTOTEPMHUYECKOM PEAKTOPE UACATbHOIO BHITECHEHUS.

MO)IyJIb 4. HpOMbIHIJIeHHI)Ie XUMHYECKHE PECAKTOPDI

KoHCTpyKIIMM IPOMBILUIEHHBIX PEAKTOPOB Ul NMPOBENEHUS IPOLECCOB IOMOICHHBIX,
TFETEPOreHHBbIX U KaTAIUTUYECKUX — BHIOOP THIA PEaKTopa, 0COOEHHOCTU KOHCTPYKTUBHbBIE U
pexuma.

4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHBIX B akagem.

Bunel yue6HoI paboTh €IMHULAX yacax
O0mas TPyA0eMKOCTh JMCIHILIHHBI 10 Y4eOHOMY IIAHY 3 108
AyIMTOpHBIE 3aHATHS: 1.35 48
Jlextuu (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
JlabopaTopus 0.45 16
CamocrositesbHas padora (CP): 1.65 60
CamocTosiTeIbHOC U3YUYCHHE PA3/IeTIOB TUCIIUTUIMHBI 1 60
Bua kouTpoJf: 3auer - 3a4eT

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«IIpaBoBenenue»
(51.b.26)
1. Heau aucuMmIMHBI — OBJAJIEHHE OCHOBAMHM MPABOBHIX 3HaHUH, (HOpMHpOBaHHE
MIPAaBOBOM KYJIbTYpPbl aKTUBHOTO, 3aKOHOMOCIYITHOTO IPaKJaHUHA.

2. TpebGoBanus K pe3yJibTaTaM 0CBOEHUS THCHUTIIMHbI
Wzyuenne paucumrumnel  «[IpaBoBefieHWE» TIpH TOATOTOBKE CIICIUAIMCTOB  TIO
CHEeUMATbHOCTH  «XUMHYECKas TEXHOJOTHs SHEPrOHACHIIIEHHBIX MaTepUanoB U3ICIUil»
HaIlpaBJIeHO HAa (OPMHUPOBAHUE CIICIYIOIINX KOMIICTECHITHH.
OO1IeKyIbTYpHBIE:
- CIIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI TPAaBOBBIX 3HAHWH B Pa3IMYHBIX cdepax
npodeccuonanbHol nestenbHocTH (OK-5);
- TOTOBHOCTBIO JICHCTBOBAaTh B HECTAHJAPTHBIX CHUTYaIHSX, HECTH COLUHUAIBHYIO H
ITUYECKYI0 OTBETCTBEHHOCTH 3a npuHsThie peuienus (OK-6).
O6menpodeccruoHaabHBIC:



- TOTOBHOCTBIO PYKOBOJIUTH KOJUIGKTMBOM B cdepe cBoeil  mpodeccuoHaIbHON
NESTEIIbHOCTH, TOJEPAHTHO BOCIPHHHMMASI COLMANIbHBIC, ITHUYECKUE, KOH(eccHOHallbHbIE WU
KyabTypHbIe pasnnuuns (OITK-5).

B pe3ynomame u3zyuenun Oucyunaunovl cmyoeHm 00J1HCeH:

3uamy:

—  OCHOBBI POCCUIMCKOM MPaBOBOW CUCTEMBI U POCCHIICKOTO 3aKOHO/IaTEIbCTBA, OCHOBBI
opranu3aiu 1 (QYHKIUOHUPOBaHMUSA CyJEOHBIX W MHBIX [PABONPUMEHHUTENBHBIX U
MIPaBOOXPAHUTENbHBIX OPIaHOB;

— T1paBOBble W HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mnpodeccuoHaTbHON
JESITEIIbHOCTH;

— TpaBOBble HOPMBI, PErYJIHPYIOIINE OTHOILIEHUE YeJIOBEKa K YelIOBEKY, OOIIECTBY,
OKpYKalolllei cpee;

— IpaBa U 0053aHHOCTH I'PaXXIaHUHA;

—  OCHOBBI TPYZOBOI'O 3aKOHOAATEIbCTBA;

—  OCHOBBI XO35IICTBEHHOTO IIpaBa,

— crnenuduKy ~— MPaBOBOTO  PETYIMPOBAHUS Oynyiei npoeccHoOHATbHON
JESTEIIbHOCTH.

Ymemn:

—  HCHOJb30BaTh ATUYECKUE U MPABOBBIE HOPMBI, PETYIUPYIOIINE OTHOIICHUE YeJIOBEKa
K YEJIOBEKY, OOIIECTBY, OKpYKalOIllel cpeae, MCIONb30BaTh MpaBa M CBOOOJBI UEIOBEKa U
rpakAaHUHA [IPU pa3pabOTKe COLUATIbHBIX IPOEKTOB;

—  HCHOJb30BaTh U COCTABJISATh HOPMATUBHBIEC U MPABOBBIC JOKYMEHTHI, OTHOCSIIUECS K
npodecCHOHANBHOM AESITeIbHOCTH, MPEeANPUHUMATh HEOOXOAMMbIE MEpbl K BOCCTAHOBIICHUIO
HapYyIIECHHBIX [1PaB;

—  peanu30BBIBATH MpaBa U CBOOOJBI YENOBEKa W TpaxkJaHWHA B pa3jMuYHBbIX chepax
KU3HEJEATEIIBHOCTH;

—  aHAJM3HMPOBATh COAEPKAHHE HOPMATUBHBIX aKTOB, PAKTUKY UX IPUMEHEHHUS.

Braoemw:

—  OCHOBHBIMM HaBbIKaMu cOOpa W aHaJIM3a MPaBOBOW WH(GOPMAIINU;

—  IOPUAWYECKOW TEPMHUHOJOTHEH, HAaBBIKAMHU PaOOTHl ¢ HOPMATHBHBIMHU MPABOBBHIMU
aKTaMHu.

3. Kparkoe conep:kanue TUCHUIIAHBI:

[lonsitTue m mpusHaku rocyaapctBa. ®opMbl rocyaapctBa. MyHKIMU TrocylapcTBa.
[Tonsitne m npusHaku npasa. OCHOBHBIE NIPAaBOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE M BUIBI
UCTOYHUKOB MpaBa. OmpeserneHne 3aKOHA M IOJ3aKOHHBIX aKTOB. JleificTBME HOpMaTHUBHBIX
IPaBOBBIX aKTOB BO BpeMeHH. OOpaTHast cuia 3akoHa. [IoHsATHE MPaBOBBIX HOPM, X CTPYKTYypa.
Cucrema mnpaBa. YactHoe u myOnuuHOe mNpaBo. MarepualbHOE U TpoOLECCyalbHOE MPaBo.
[TpaBooTHOLIEHNE: OOBEKT, CYOBEKT U CO/IepKaHue MTpaBooTHOEHHH. FOpuanueckue GpaxTol.

Koncturynus — ocHoBHOM 3akoH Poccuiickoii denepanun. denepatuBHOE yCTPOHUCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHoB M NpHHLIMI pasaencHus Binactedl B P®. Ilonarue
rpaxzaaHcTBa. llpusHanue, coOnrofieHHe, 3alllUTa PaBHBIX IPaB KEHIIMH M MYXYUH Kak
OCHOBHasl 00513aHHOCTb TOCY/1apCTBA.

[TonsiTre u mpeaMeT agMUHUCTpaTUBHOTO IpaBa. O6mias xapakrepuctuka Kogexca PO
00 aJIMUHHCTPATUBHBIX MPaBOHAPYIIECHUSIX. AIMUHUCTPATUBHBIEC IPABOHAPYILIEHUS: IOHATHE U
NpU3HAKU. AJMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATHE M MpUHLMUIBL. [[oHsATHE, TpU3HAKY U
BU/Ibl IMUHUCTPATUBHBIX HAKA3aHUM.

[lonsiTve W mpeAMET YroJOBHOIO TMpaBa. YTOJOBHAs OTBETCTBEHHOCTb: IOHSTHE,
OCHOBaHUE BO3HUKHOBeHus. IloHATne mpecTymiieHus: mpu3Haku, cTpykrypa. Cocras
npectymienus. Coydactue B mpecTymieHnd. OOCTOATENbCTBA, MCKIIOYAIOIINE MPECTYIHOCTh
nessHus. IloHsaTwe, menum M BUABI Haka3aHWW. YTOJOBHAash OTBETCTBEHHOCTh 3a COBEpIICHUE
MPECTYIUICHUH. YCIIOBHOE OCYXXJICHHE, OCBOOOXKICHHE OT YTOJOBHOW OTBETCTBEHHOCTH.



[IpenMeT ¥ OOBEKT KPUMHHAIUCTUKUA. METOAbl ¥ 3aJadyd KPUMHUHAIUCTUKH. [loHsAThe
KpUMMHAIUCTHUYECKOM — uaeHTH(ukaumu. OOBEKTBI M BHJBl  KPUMHUHAIUCTUYECKOH
unentuukanuu. KpuMmunanucruyeckast Texuuka. KpumMuHanmucTuyeckast TaKTHKA.

DKOJI0TH4€eCKOe MPaBoO: MOHATHE, NMPEAMET METOJA M UCTOYHUKHU 3KOJIOIMYECKOIo IpaBa
P®. IlonsaTue, BUABI U CTPYKTYpa DKOJOTMUYECKUX IPABOHAPYIIEHUN, OTBETCTBEHHOCTb 3a HUX
COBEpLICHHUE.

[Tonsarue unpopmaryu. OTBETCTBEHHOCTh 332 HApYLICHHWE 3aKOHOAATENIBCTBA O 3aIUTE
uHpopmauuu. ['ocymapcTBeHHass TailHa: TIOHATHE, 3alllUTa, [PaBOBOE PEryJIMPOBAHUE
rOCyJapCTBEHHOHM, cCiy)keOHOH u uHON uHpopmauuu. KouduaenuumanbHass uHOpMAaLUs:
MOHSTHE, BUIBI U 3alMTA. 3alIUTA IEPCOHAIBHBIX JaHHBIX I'PaKJIaHUHA.

[lonsaTne, mnpeaMer © METOJ TIPAXKIAHCKOro mpasa. I[loHsATHE TIpakIaHCKOIro
IpaBOOTHOLIEHUsA, ero  crneuu¢puka. CTpykTypa  IPaXkJaHCKOTO  IPABOOTHOIIEHUS.
[TpaBoeeciocoOOHOCTh CYOBEKTOB TPAXKAAHCKOTO MPABOOTHOMICHHS. [ 'paxiaHe Kak CyObeKThI
rpaxkJaHcKoro npasa. OU3nuecKkue 1 IpUANYECKHIE JULA: TOHIATHE, TPU3HAKH, KIaCCU(PHUKALIHSL.
Opunnaeckue daktel. [IpaBo cobctBenHocTH. [loHsATHE aBTOpckoro mpama. lloHsAThe
nateHTHoro mnpasa. llonsTHe uHTe/ekTyanbHOU coOctBeHHOCTH (MIC) M MCKIIOUUTETHHOIO
npaBa. Knaccupukanus VC. CucremMa npaBoBOi OXpaHbl HHTEIUICKTYAIBHOH COOCTBEHHOCTH,
ABTOPCKMX Y MATEHTHBIX IIPaB.

[lonsTre x03sHCTBEHHOrO (IPEeANPUHUMATEILCKOr0) Mpasa. [Ipeamer X03sSHCTBEHHOrO
(mpenpUHUMATENBCKOI0) TpaBa, NPU3HAKH, METOJbl IPaBOBOro peryiaupoBaHus. [loHsrue
XO3AMCTBEHHOW U MPEATIPUHUMATEIIBCKOMN 1E€ATEIbHOCTH.

IIpaBoBoe perynnpoBaHUe CEMENWHBIX OTHOUICHUH. 3aKiIOueHUe U IpeKpalleHne opaka.
[TpaBa 1 00513aHHOCTH POIUTENCH U NeTeid. ATMMEHTBI. DOPMBI BOCTUTAHHS IETEH, OCTaBIIIMXCS
0e3 nomneyeHust poAUTEIeH.

[Ipeamer u wmertox TPyAoOBOro mpasBa. TpyAOBOW [JOTOBOP: IOHSTHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otnpixa. TpynoBsle criopsl. AMcHUIUIMHA TPYAA.

[lonsatne m wucroku kKoppynuuu. HopmaruBHOe ompeneneHue koppynuuu. IIpudamHb
pacripocTpaHeHus Koppynuuu. Hakazyemble m HeHaka3zyeMble (Gopmbl Koppymiuu. CKpbIThIe
(;maTentHsle) Qopmbl Koppynuuu. Dopmbl KoppynuuH-ipecTyIuieHus. PopMbl KOppYILUHU-
npoctynka. DopMbl HoJuUTHYECKOW Koppynuuu. HopmaTuBHBIE NHpaBOBBIE aKThl B cdepe
npoTuBoAekcTBUA Koppynuuu. PexepanbHblii 3akoH oT  25.12.2008 Ne 273-03 «O
MIPOTUBOJAECUCTBUHU KOPPYIILIUNY.

4. O0beM y4eOHOM JUCHUIJIMHBI

B 3aueTHEBIX B akanewm.
Bunsl yueOHol paboThl €IMHUIIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 2 72
AyIHMTOpHBIEC 3AHATHS: 0.9 32
Jlexumu (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
JlaGopartopus - -
CamocrositesbHas padora (CP): 1.1 40
Bua koHTpoOas: 3aueT / IK3aMeH - 3auer ¢
OLICHKOM




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«MoaeanpoBanne XMMHKO-T€XHOJIOTHYECKUX MTPOLECCOB)
(b1.B.27)

1. leau AUCHMIUIMHBI — TMOJyY€HUE CTYACHTAMU 3HAHUN B OOJACTH KOMITBIOTEPHOTO
MOJICJIMPOBAHUS XUMHUKO-TEXHOJOTUYECKUX MPOLECCOB C MPUMEHEHUEM COBPEMEHHBIX CHUCTEM
KOMITbIOTEpHOM MareMaTuku, B yacTHOCTH MATLAB um VBA, a Taxke npuoOpereHne UMu
MPAKTUYECKUX HABBIKOB pa3pabOTKM JAHHBIX KOMIBIOTEPHBIX MOJCIEH C OIHOBPEMECHHBIM
pelleHreM 3a7ad CTPYKTYpHOM U apaMeTpuiecKor UACHTU(DUKAIINH.

2. TpeOoBaHus K pe3yJibTaATaM OCBOEHUS THCIUTIMHbI

N3yuenne aucuuiuinHel «MoJennpoBaHUue XMMUKO-TEXHOJIOTHYECKUX MPOLECCOBY» IpU
MOJAMOTOBKE CIELIMAIMCTOB 10 CIIEHUATBHOCTU «XHUMUYECKasi TEXHOJIOTHSI SHEPTrOHACHIILIEHHBIX
MaTepHaIOB U3JEJIN» HANpPaBJIEHO Ha IPHOOPETEHUE CIASAYIOINX KOMIETEHIUH.

Oo6menpodeccuoHambHbIC:

- CIIOCOOHOCTBIO ~ HUCHOJb30BAaTh  MaTEMAaTUYECKHE,  €CTECTBEHHOHAy4YHbIE U

WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3a71a4 cBoel npodeccnonansHoi aesteiaprocta (OITK-1);
ITpodeccrnonanbhble:

- CIOCOOHOCTBIO K PEHICHHI0O NPOPECCHOHATIBHBIX IMPOM3BOJACTBEHHBIX 3a/ad,
BKJIIOYAIOIIUX Pa3pabOTKy HOPM BBIPAOOTKM M TEXHOJIOTMYECKUX HOPMATHBOB PACXOOBAaHUS
CBIPbsI, MATEPUAJIOB U SHEPTETUYECKHUX 3aTpar, oOecrieueHust TpeOOBAHHA 110 CTaHIAPHTU3AIHH,
CepTUPUKALMM U KadyeCTBY IPOAYKLUH, COBEPLICHCTBOBAHME KOHTPOJS TEXHOJIOIMYECKOIO
npodecca (ITK-4);

- CIIOCOOHOCTBIO K aHaJM3y CHCTEM aBTOMAaTHM3allUd IPOM3BOJCTBA U pPa3pabOTKe
MEpOIpUATHIA TI0 MX coBepuieHcTBoBaHMO (ITK-5).

B pe3ynomame u3zyuenun Oucyunaunovl cmyoeHm 0014CeH:

3namy:

—  METOJbl MOCTPOEHUS] IMIHUPUYECKUX (BEPOSITHOCTHO-CTATUCTUYECKUX) U (PU3UKO-
XUMHUUYECKHX (TEOPETUUYECKUX ) MOJIENEH XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB;

—  METOJbl UAECHTU(PHUKAIMY MAaTEeMAaTHUECKUX ONMUCAHUHM TEXHOJOTHYECKUX MPOLIECCOB
Ha OCHOBE 3KCIEPUMEHTAIbHBIX JaHHBIX;

— METOABl ONTHUMM3ALUM XHMHUKO-TEXHOJIOTHYECKUX TPOLIECCOB C IPUMEHEHHEM
AMIUPUYUECKUX W/UIN PU3UKO-XUMHUECKUX MOJIEIeH;

Ymemn:

— TPHUMEHATH U3BECTHBIE METOJbI BBIYMCIUTEIBHON MAaTEMATHKHM M MaTeMaTH4eCKON
CTaTUCTHKH JUIl PELIeHHs KOHKPETHBIX 3aJad pacyera, MOJEIHUPOBAaHUS, WICHTU(DUKAUH U
ONTUMM3ALMU MIPU HUCCIEIOBAHUU, NMPOCKTUPOBAHUHU U YIPABICHUM IMPOLIECCAMU XUMHUYECKOU
TEXHOJIOTHH;

—  HCHOJb30BaTh B CBOEH MPAKTUYECKOW NEATEIbHOCTH ISl JOCTHXKEHHUS STUX Iiesel
W3BECTHBIE MMAKEeThl MPUKIIAAHBIX IPOTPAMM;

Bnaoemy:

— MeToJaMH MaTeMaTHYeCKOW CTaTUCTUKU AJii 00pabOTKU pe3ylbTaTOB aKTHBHBIX U
MACCUBHBIX HKCIIEPUMEHTOB, a TAaK)K€ METO/IaMU BBIYUCIUTEIHHON MaTeMaTHKHU JUIsl pa3pabOTKH
U pealn3alyy Ha KOMIIBIOTEPAaX AITOPUTMOB MOJICTUPOBAHMS, UACHTU(UKAIIMN U ONTHMU3ALUT
XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

3. Kpartkoe coaep:xaHue TUCUMILIUHBI:

3.1. OcHOBHBIE NPUHIUIBI KOMIBIOTEPHOTO MOJEIUPOBAHUS XUMHUKO-TEXHOJIOTMYECKUX
nporeccoB (XTII). MatemaTnyeckue SMIUPUYECKUE U MAaTeMaTHYEeCKUE (HU3UKO-XUMUUYECKUE
MOJEIA M KOMIIBIOTEPHOE MoOJeaupoBaHue. JleTepMHUHUPOBAHHBIE U  BEPOSITHOCTHBIC
MaTemaruueckue Mozaenu. [IpuMenenre MeTo10I0rMl CUCTEMHOTO aHaJIM3a JJIsl pelIeHus 3a/1a4
MojenupoBaHusa. lIpuMeHeHHEe TPUHIMIA «UEPHOTO SIIUKa» MpU MaTEMaTUYECKOM
MOJIEJTUPOBAaHUHU. ABTOMaTU3UPOBAHHBIE CUCTEMbI NMPUKIAAHON HHpopMaTHKu. HMepapxuueckas



CTPYKTYpa XHUMHYECKHX NPOHM3BOJICTB M HUX MaTeMaTHueckux wmozeneil. Ilpumenenue
KOMIIBIOTEPHBIX MOJIEJIed XUMHUYECKHX IPOLIECCOB MJsl aHaiu3a, ONTUMHU3ALMU W CHUHTE3a
XUMHKO-TEXHOJIOTHYECKHX CcHUcTeM. OCHOBHBIE TPUEMBI MaTEMaTHUYECKOTO MOCIHPOBAHUS:
SMITUPUYECKHUHA, CTPYKTYPHBIN ((HPU3UKO-XUMHUYECKUH) M1 KOMOMHUPOBAHHBIA (TEOPETUUCCKHIN).
ITocTpoeHne cTaTMYecKuX UM AMHAMUYECKUX Mozeied. Pemenue npsameix 3aaad. [IpoexkTHbIN u
MOBEPOYHBII (OIIEHOYHBIN) pacueT mnpoieccoB. Pemenne o6patubix 3agau. [lapamerpuueckas u
CTPYKTYpHasi HWICHTU(UKAIUS MATEeMAaTHYECKUX MOJeNei. YCTaHOBJIEHHWE aJEeKBaTHOCTU
MaTemMaTuueckux  Mojenei. Crparteruss OPOBENCHUS  pacUETHBIX  HCCIENOBAHUN U
KOMITBIOTEPHOTO MOZETUPOBAHUS PEATHHBIX POIIECCOB.

3.2.IlocTpoeHne SMOUPUYECKUX MOJICIICH:

@opMynHMpoBKa 3a7a4d aNMPOKCHUMALMM JAHHBIX Ul ONUCAHMS JKCIEPUMEHTAIBHBIX
3aBUCHUMOCTEM W IIOJIy4E€HUs OMIIMPUYECKMX MOJEIEH IpoueccoB. Buuael kputepues
anmpokcuManuu.  Kpurepuiih  MeToa  HaMMEHBIIHX KBaAparoB. Pemenue 3amaum
annpoOKCHMallMU JJIs HEJIMHEHHBIX M JIMHEWHBIX IO IapaMmerpam Mozened. MarpuuHas
(dbopMynupoBKa 3ajjaud anmnpoKCUMaluHi. AHAJUTUYECKUN U aIrOPUTMUYECKUI MOIXOIbI IS
pellleHusl 3ajJauyd annpoOKCUMAalMU Ul JIMHEHHBIX W JIMHEAPU30BaHHBIX MOZEIEH METOJ0M
HAaUMEHBIIINX KBAJPaTOB;

- 3aKOH HOPMAJIBHOIO pACIpPENENICHUs M BEKTOPHBIX CIy4YallHBIX BEJIWYMHBI U
OIPENEICHNE MX YMCIOBBIX XapaKTEpPUCTHK. MaTemaTH4ecKkoe OKHUJIAHHWE W JHUCIIEpCUs IS
BEKTOPHBIX CIIy4allHbIX BEJNYMH. J[MCIIEPCUOHHBIM M KOPpENALUMOHHBIA aHanu3. lloHsaTus
JUCIIEPCUU  BOCIIPOM3BOJMMOCTH M AJEKBAaTHOCTH, a TaKK€ OCTATOYHOM JUCIEPCHUH.
OnpezneneHue BHIOOPOUHBIX KOAI(PPHUIMEHTOB KOPPEIALUU U KO3(PPUIMEHTa MHOKECTBEHHOU
koppensiun. CTaTHCTUYECKUH TOAXOA K ONPEACTICHHI0 OIMMOOK W TIOTPEIIHOCTEH B
JKCIIEPUMEHTAIBHBIX TOUKAaX U3MEPEHUN;

- PETPECCUOHHBIA U KOPPEISLUUOHHBIA aHAIA3 I MOCTPOEHUS SMIIUPUUECKUX MOJIETEH
Ha OCHOBE JaHHBIX MACCUBHOIO 3KcrepuMeHTa. [loHsATHs (QyHKIUM OTKIMKAa U (aKTOPOB.
OcHOBHBIE JTOMYUIEHUS] PErPECCMOHHOIO M KOPPEeSIIMOHHOrO aHanus3a. Kpurtepun npoBepku
OJTHOPOJHOCTH Jaucnepcuil. BpiGop BuAa ypaBHEHUH perpeccHM, a Takke OIpe/eleHne
KOA(p(UIIMEHTOB pPErpeccud M MX 3HAYUMOCTH C HCIHOJb30BaHHEM Kpurtepus CTblOJIEHTA.
[lponienypa  MCKIIOUYEHUS  HE3HAUMMBIX  Kod¢¢uiueHtoB  perpeccur.  OmpeneneHue
aJICKBaTHOCTH PErPECCUOHHBIX MOJENEN € MOMOIIBIO KpuTepus duniepa;

- OCHOBHBI€ I0JIO’KEHHS TEOPUH TUIAHUPOBaHUA dKcriepuMeHTOB (I): MOoTHbIN GakTOpHBIHI
skcriepuMent (IIDD) m obOpaboTka ero pesynapTaToB. ONTUMAaIbHBIE CBOWCTBA MAaTPUIIBI
IUIAaHUPOBaHMUST M CBOMCTBO OpPTOroHanbHOCTU. OmnpezneneHue Kod(h(UIMEHTOB MoOeNeH, Hux
3HaYMMOCTH W TpPOBEpKa aJeKBATHOCTH ypaBHEHHs perpeccuu. CBoHcTBO poTaTabenbHOCTH
MOJIHOTO (PaKTOPHOTO SKCIIEPUMEHTA;

- OCHOBHBIE TOJIOXEHHUs TEOpUH IulaHupoBaHMs skcrepuMmeHToB (II): oproroHambHBII
HeHTpaabHbI KoMno3unroHHbM miaH (OLKII) skcnepuMeHnTOB 1 00paboTKa €ro pe3ysnbTaroB.
ObecnieueHne OpTOrOHAILHOCTH MAaTPULIbl IUTAHUPOBAHUS U ONPEEIICHNE BEIMYMHBI 3BE€3/IHOTO
wieda. Ormnpenenenue Kod(QQGHUIMEHTOB MOJENH, UX 3HAYMMOCTH M OLEHKA aJeKBaTHOCTU
ypaBHEHHUs perpeccuu. PacueTHoe BhIYMCIIEHNE KOOPAUHAT TOUKH ONTUMYMa (3KCTpeMyMma);

- ONTUMU3ALUS DKCIEPUMEHTAJIbHBIX HMCCIEAOBAaHUN C INPUMEHEHHEM MeTtoja bokca-
Bunbcona. OcHOBHBIE TOAXOABl K ONTHUMH3ALMM OSKCIEPUMEHTAIBHBIX HMCCIEAOBAHUM.
OKCHepUMEHTAIbHO-CTaTUCTHUYEeCKU MeTo. CTparerust ABMKEHHS K ONTHMYMY II€JIeBOI
¢ynkuuu (QyHKIMM — OTKJIMKA) TPagUEHTHBIM MeTonoM. KpHuTepuu HOCTHXKEHHS <«IIOUYTH
CTaIlMIOHApPHOM 00JacTU» U METOJIbl YTOUHEHHS MOJO0XKEHHUS ONTUMAIBHON TOUYKU B (PaKTOPHOM
IIPOCTPAHCTBE.

3.3. ITocTpoenne HU3NKO-XUMHUECKUX MOJIEIEH:

- JTalbl MaTeMaTH4YecKoro MojenupoBaHus. DopMyIupoOBKa THUIIOTE3, MOCTPOEHUE
MaTEeMaTHYECKOTO OMHUCAaHUs, Pa3padoTKa MOJCIUPYIOLIETO AITOPUTMA, POBEPKA aIEKBATHOCTH



MOJENM W WIACHTU(UKAIUS HUX IMapaMeTpoB, pacyeTHbIE MCCIECIOBAHUS (BBIYUCIUTEIbHBINA
SKCTIIEPUMEHT);

- COCTaBJICHHE CUCTEM YPaBHEHHMI MaTEeMaTUYECKOTO OIMCAHUS MPOLECCOB U pa3paboTka
(BbIOOpP)  aNrOpUTMOB UX pemieHusd. biouHBI NPUHLMI [OCTPOCHMSI CTPYKTYPHBIX
mMareMaTHueckux mojeneil. O0o0ueHHoe onucaHue JABMKEHMs MOTOKOB (a3 B ammaparax ¢
NOMOUIbI0  TUAPOAMHAMHUYECKUX  MOJENEH,  YUYMTHIBAIOUIMX  COCPEJAOTOUYEHHBIE U
pacripe/ie/ieHHble WCTOYHHMKHM BEIIECTBA W SHEpruu (TerioTsl). JIokalbHble MHTEHCUBHOCTU
UCTOYHMKOB BEIIECTBA M TEIJIOTHI B IIOTOKaX, COOTBETCTBYIOIIME Ppa3IMYHBIM (PHU3HKO-
XUMHUYECKHUX IpoueccaM. OCHOBHbIE THUIIBI YpaBHEHUN MaTeMaTHYE€CKOI'O ONUCAHUS XMUMMKO-
TEXHOJIOTHYECKHUX IPOLECCOB — KOHEYHblE, OOBIKHOBEHHblE auddepeHnanbuple U
nuddepeHaIbHbIe YpaBHEHHS B YACTHBIX POU3BOIHBIX;

- MareMaTH4eCKOe MOJEIMPOBAaHUE CTAlMOHAPHBIX U JIMHAMUYECKUX DPEKHUMOB
THJIPABINYECKUX MPOLECCOB B TPYOOIPOBOAHBIX CUCTEMAX, INTOOAIBbHBIE U JEKOMIO3ULIMOHHBIE
METOJIbl PEIICHHUsS] CHCTEM HEIMHEWHBIX YPAaBHEHMH, a TakKK€ SBHbIE M HESIBHbIE METOJIbI
YUCJICHHOTO PELIeHUsl CUCTEM OOBIKHOBEHHBIX AMpdepeHunanbubix ypaBHeHui. CocraBieHue
YpaBHEHHMI MaTEeMaTHYEeCKOTro omucaHus mpouecca. [locrpoenne MHPOPMAIMOHHBIX MaTPHIL
MaTeMaTUYeCKUX MoJenell g BblOOpa OOLIEro airopuTtMa pemieHUus — MOEIHUPYIOLIEro
aropur™a.  Peanuszanms — anropuTMOB  pPELICHHS  HEJMHEMHBIX M OOBIKHOBEHHBIX
muddepeHnaIbHbpIX ypaBHeHUH. Omnmcanue crannoHapHbIX pexkuMoB XTII ¢ mpuMeHeHHeM
CUCTEM JIMHEHWHBIX W HEIMHEWHBIX YpaBHEHWM. ITepallMOHHBIE aIrOPUTMBlI PEILEHUS.
[IpumeHenne MeTOAOB NpOCThIX HTepauuii 1 HeloroHa-Padcona ans moiydeHus pelieHus.
[IpobGnema cxoammocTH Tpoliecca pemieHus. JJeKOMMO3UIIMOHHBIM METOJl PEUICHUs CIIOMKHBIX
CHUCTEM KOHEUHBIX ypaBHeHMH. [locTpoeHue uH-GpOpMaALMOHHONM MaTpulbl JUId BBIOOpa
ONTUMAIIFHOTO AITOPUTMA pelieHus 3aaa4n. [lonsaTre xecTkocTu cucteM auddepeHnnanbHbIX
YpPaBHEHUH U KPUTEPUHU JKECTKOCTH. SIBHBIE (ObICTphIE) U HEsSIBHbIE (MENJICHHBIE) METOMAbI
peweHns. Metoipl iepBoro (Mero Ditnepa), Broporo ( MOJU(PHUIMPOBAHHBIE METO/ABI Diiepa)
u yetBeproro nopsaka ( Merox Pynre-Kyrra). OnieHka TOUHOCTH METOAOB — OLIMOOK YCEUEHHS.
[lepexonnple OMMOKM ¥  OMIMOKKA OKPYIJ€HHS TIPH  YHUCIEHHOM HWHTETPUPOBAHUU
muddepeHManbHbIX  ypaBHeHHH. CrnocoObl o0ecreyeHHs CXOAMMOCTH PpEeLIeHUs 3aJayM.
[IpuMeHeHrEe HESIBHBIX METOJOB JJIsi pPEHICHMsS] JKECTKHX cucTeM JudepeHInaTIbHbIX
ypaBHeHu. OnpeneneHns mara MHTErpUpOBaHMs HTEPAllMOHHBIM MeTooM. MeTtonos Kpanka-
Hukonbcona (MeTon Tpamneuui);

- MaTEMaTUYECKOe MOJEIUPOBAHUE CTAMOHAPHBIX PEXKUMOB IIPOLIECCOB TEILIONEpEaadH
B IJJACTUHYATBIX M 3MEEBHKOBBIX TEIJIO0OOMEHHHMKAaX. MaTemaTHueckoe OMMCcaHue MPOLEeCcCoB €
IPUMEHEHHEM MOJeNiel WJealbHOIO CMEUIeHUs W BbITeCHeHMs. Bpibop u rpaduueckoe
IpEJICTaBICHUE AITOPUTMOB pelieHus. [IpruMeHeHrne cTaHIapTHBIX METOJOB BBIYMCIUTENBHON
MaTEMaTHUKH JIJIs1 pELICHMs 3a/1a4;

- MaTeMaTU4ECKOE MOJIEITUPOBAHUE CTALIMOHAPHBIX PEKUMOB MPOLECCOB TEIUIONEpEaAUH
B MPSMOTOYHBIX U MPOTUBOTOUHBIX TPYOUaTHIX TEMJIOOOMEHHHKOB, pelieHue 3agaun Komm u
KpaeBoOH 3a/1a4M MPU WHTETPUPOBAHUH CUCTEM OOBIKHOBEHHBIX TU(HEpeHIINATbHBIX YPaBHEHUH.
MaremaTtuueckoe ONMMcaHUE MPOIECCOB C MPUMEHEHUEM MOJIeNed HIealIbHOTO BBITECHEHUS.
Pemenne 3amaun Komm u kpaeBoil 3amaun. IlpencraBneHne anropuTMOB BBIUMCIEHUH B BHUJIE
MH(OPMALIMOHHON MAaTpHIlbl CHUCTEMbl YpPaBHEHHUH MaTeMaTU4YecKOro OMHCAHUsS U OJOK-CXeM
pacuetoB. Maremaruueckoe onucanue XTIl ¢ mnpuMeHeHueM cHUCTeM OOBIKHOBEHHBIX
muddepeHMaIbHbIX ypaBHeHUH. OnucaHne 0ObEKTOB € paclpe/lelIeHHBIMU B IPOCTPAHCTBE
napamerpamMu. GopMyJIHMpPOBKA HAYaJIbHBIX W KPAE€BBIX YCJIOBUH 3a7ad perieHus. YuciIeHHbIA
anroput™ l-ro mopsaaka g pemeHus 3anaun Komm. Merox «upucTpenku» A pelieHus
KpaeBOM 3a/1auu;

- MAaT€MaTU4YeCKOE MOJCINPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLECCOB B PEAKTOPAX C
Memankoid. OnucaHue MUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKaHMsI IPOU3BOJIBHBIX



CIIOKHBIX XHMHYECKHUX peakiuil B JKuUAKOW (aze Ui MHOTOKOMIIOHEHTHBIX CHCTEM.
OmnpezneneHyue KIIOYEBBIX KOMIIOHEHTOB CIIOKHBIX XMMMYECKMX peakUuil ¢ IpUMEHEHHEM
METO/IOB JIMHEHHON alreOpbl - PAaHTOB MATPUI CTEXHOMETPUUECKUX KOI(P(PHUIIMEHTOB PEAKIIHH.
MaremaTnueckoe ONHMCAHHE PEAKTOPHOIO Ipolecca ¢ pyOalikod Ui HPOM3BOJBHON CXEMbI
IPOTEKaHUs XMMUYECKOH peakiuu. BplOOp anropuTMOB pelleHus 3aayd ¢ HPUMEHEHHEM
UHPOPMALIMOHHOM  MaTpHUIbl  CHCTEMBbl  YpaBHEHHH  MAaTeMaTW4YecKoro ONHCaHUS |
IPEJCTaBICHUS AJITOPUTMA PEIIEHUS C HOMOILBIO OJIOK-CXEMBbI pacueTa IpoLecca;

- MaTeMaTH4YeCKOEe MOJICIMPOBAHNE HECTAIIMOHAPHBIX PEKUMOB MPOIIECCOB B PEAKTOPAX
¢ Memankoil. MaremMaTnueckass TOCTaHOBKA 3afayd JUIsl peakouu C TPOU3BOJIBHOMN
cTrexuoMeTpudeckoil cxemoi. dopmynupoBka 3amaun Komm — 3agaum ¢ HayalbHBIMU
yclnoBUAMHU. Pa3HOCTHOE TMpencTaBI€HHUE CHCTEMBbl OOBIKHOBEHHBIX JH(QepeHIHaTIbHbIX
ypaBHeHui. IlocTpoeHne uHPOPMALMOHHOM MaTpullpl JUId BbIOOpa alropuTMa pelieHUs.
I'paduueckoe npecTaBieHue alrOPUTMA pEeLIeHUs B BUJIE OJIOK-CXEMBI pacyera;

- MaTeMaTU4YeCKOEe MOJICIHPOBAHNE CTAIMOHAPHBIX PEKHMOB B TPYOUATBIX pEaKTopax C
OPSMOTOYHBIM U IPOTUBOTOYHBIM JIBUKEHUEM TeIUIOHOcuTeNneil. MaTemaTtuyeckas OCTaHOBKA
3a/1a4M JUIS PEaKIMK C KOHKPETHOM CTEXMOMETPUYECKON cxeMo. @opMynupoBka 3axaun Komm
— 3aJa4d C HAYaJbHBIMH YCJOBUSMH W KpPAaeBOW 3a/a4d — 33/1a4M C KPACBBIMH YCIOBHUSMH.
PazHocTHOE mpeiacTaBieHHE CUCTEM OOBIKHOBEHHBIX UG (EpeHIHaIbHbIX  YpaBHEHUI.
[TocTtpoerne WMHPOPMAMMOHHBIX MATpPHUIl JJs BBIOOpa alnropuTMOB pemenus. [ 'paduyeckoe
IpeJCTaBICHNE AITOPUTMOB PELICHHS B BUE OJIOK-CXEMBbI pacueTa;

- MaTeMaTH4YeCKOe MOJIEIMPOBAHNE HECTALIMOHAPHBIX PEKUMOB IPOLIECCOB B TPYOUATHIX
PEaKTOpax M YMCICHHBIE aJITOPUTMBI IUCKPETH3ALNH ISl PEIICHUS CUCTEM T PepeHITaTbHBIX
YPaBHEHMH € 4aCTHBIMHU MPOU3BOJAHBIMHU. MaTeMaTHuecKkasi OCTAHOBKA 3a7aydl JUIsl peaKklHu ¢
KOHKPETHOH CTEXHOMETPHYECKOU cxeMor. POpMynMpOBKa HAaYaIbHBIX U IPAHUYHBIX YCIOBUU.
Huddepennmanpaple  ypaBHEHHsS B YaCTHBIX  NPOM3BOAHBIX -  DIUIMIITHYECKOTO,
napaboNMYeckoro ¥ TUHepOOIMYECKOro  THUMOB.  ANTOPUTMBI  pEIICHUs  ypaBHEHUH
napabonuyeckoro  Tuma. Maremartudeckas ~ MOAETh ~XMMHYECKOTO  NpPEBpamieHus B
U30TEPMHUYECKUX YCIIOBHSX JIJISl HECTAIMOHAPHOTO MpoIecca B TpyOUaThIX ammaparax ¢ y4eToMm
IPO/IOJIBHOTO TEPEeMEIINBAaHUs U C IPUMEHEHHEM OJHONapaMeTpudeckoil auddy3noHHON
MOJIENN JIJISl ONTUCAHUS THAPOJANHAMHYECKOW OOCTAHOBKM B PEAKIIMOHHOM IMOTOKE. AJTOPUTMBI
pelieHuss B BHJE CHUCTEM  HEJIMHEMHBIX  ypaBHEHHMH, a Takke OOBIKHOBEHHBIX
Qg depeHMaIbHbIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIKOB;

- MaTeMaTHYeCKOe MOJACITUPOBAHHUE CTAI[MOHAPHBIX PEKUMOB IPOIIECCOB HETPEPHIBHOM
MHOTOKOMIIOHEHTHOM pekTHUHUKanuu U abcopOiuu. MaremaTHueckoe ONMCaHue Ipoliecca
MHOTOKOMIIOHEHTHOW peKTU(UKAIMH B TapenpyaToil KosoHHe. MojenupoBaHue (Ha3oBOro
pPaBHOBECHSI U TIpOIlecca Maccolepeiaud Ha TapelkaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. Yd4er
TEIUIOBBIX OallaHCOB Ha Tapelikax INpHd MOJEIMPOBAHUU Tpolecca B PEKTU(UKAUOHHOU
KOJIOHHE. JIeKOMITO3UIIMOHHBIN aJrOpUTM pacyera Tpolecca PEeKTH(PHUKAIUA B KOJIOHHOM
anmapare. MaTeMaTH4ecKoe ONUCaHHE Tpollecca MHOTOKOMIIOHEHTHOH —abcopOuuu B
HAcaJOYHOM KOJIOHHEe. MojenupoBaHue mpolecca MHOTOKOMIIOHEHTHOM Maccomepenadn B
CeKIMSIX HACAIOYHOW KOJIOHHBI. AJTOPHTM pEUICHHs KpaeBOW 3aladd Ui MOJEIUPOBAHUS
npoiiecca abcopOLUU B HACAI0UHON KOJIOHHE.

3.4. OCHOBBI ONITUMHU3AIMHA XUMHKO-TEXHOJIOTUYECKUX TTPOIIECCOB:

- peuieHHe 3aJad  ONTHMHU3AMU C TEPMOJMHAMHYECKMMHM, TEXHOJIOTMYECKUMH,
HYKOHOMHUYECKUMH, TEXHUKO-3KOHOMUYECKUMH U SKOJIOTMYECKUMHU KPUTEPUSIMH ONTUMAIBHOCTH.
Onrtumanenbie  pecypcocOeperaroniue XTII. Bbeibop kpuTepueB ONTHMAIBHOCTH (IIETEBBIX
¢ynkuunit). PopMynIHpOBKa MHOTOKPUTEpUAIBHOW 3agaun ontummzanuud. OcobeHHOCTH
pelieHuss  ONTUMU3AUMOHHBIX  3agad XTI mpum  HanMuuu  HECKOJIBKUX — KPUTEPHUEB



ONTUMAIFHOCTH, OBPAKHOM XapaKTepe Ie/IeBOi (QYHKIIMU U HATUYUK OTpaHuYeHH 1-ro U 2-T0
ponaa,

- QJITOPUTMBI OJHOMEPHOM M MHOIOMEPHOM ONTUMHU3AUMU. METOIbl CKAaHUPOBAHUS,
JIOKaJIU3allMA JKCTPEMyMa, 30J10TOro ceueHus W uucen dubOoHaum B cllydae OJHOMEPHOMH
ONTUMM3ALMU. MeTO bl MHOTOMEPHOM ONTHUMU3AIMHA HYJIEBOr0, IEPBOIO U BTOPOTO MOPSIKOB.
CuMmIuiekcHble, CiaydyalHble M TPaJMEHTHBIE METOJbl MHOTOMEpPHOM onTuMHu3auuu. Meton

mTpadHBIX QYHKIIHA.
3.5. 3akmtouyeHue:

- npuMeHeHue KomnbloTepHbix Mozened XTIl nmpu mpoeKTUpPOBaHMM XUMHUYECKUX
npou3BoAcTB — B CAIIP. 3amaun cucrem aBroMaruzupoBaHHoro mnpoektupoBanus (CAIIP) u
CTPYKTYpa CHCTEM KOMIBIOTEPHOTO MpOeKTHpoBaHUSA. VH(pOpMAIMOHHOE M MaTeMaTHYecKOoe
obecnieuenne CAIIP. ABTOoMaTH3MpOBaHHOE MPOEKTUPOBAHUE C MPUMEHEHUEM KOMIIBIOTEPHBIX
monener XTII;

- IIPUMEHEHHE KOMIBIOTEpHbIX Mozened XTIl mpu ynpaBieHUHM TEXHOJIOTMYECKUMH

npoueccamu — B ACVYTIL. Kommnsiorepnoe moaenuporanne XTII B pexume peanbHOro
BpeMeHu. Cuctemsl npsiMoro mugppoBoro (KOMIBIOTEPHOTO) YIPABICHUS TEXHOJOTHYECKUMU
Mporeccami. OcobenHoct  peanu3aiuu KOMITHIOTEPHBIX moxpenenn  XTII B

ABTOMATH3UPOBAHHBIX CHCTEMAaX YIpaBleHHs TeXxHoornueckumu mpoueccamu (ACYTII).
4. O0beM y4eOHOH JUCHHUILJIMHBI

B 3aueTHBIX B akagewm.
Buapl yue6HO# paboThI €MHHLIAX yacax

O01mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyIMTOpHBIE 3aHATHS: 1.35 48
Jlextum (Jlek) 0.9 32
[IpakTuueckue 3ansatus (113) - -
JlabopaTopus 0.45 16
CamocrositesbHas padora (CP): 1.65 60

Buj koHTpoIs: 3a4eT / IK3aMeH 1 sk3amen (36)

AHHOTanus padoyeil NporpaMMbl AU CHMIIIMHBI
""JHeproHachllleHHbIe MaTepHaJibl: BUAbI, CBOWCTBA, IPUMeHeHHe"'
(b1.5.28)

1. Hean AMCHMIVIMHBI — O3HAKOMJIEHHE OOYYAIONIMXCS C OCHOBHBIMH IMOHSATUSIMHU B
MOPOXO/IETNH; KiIacCUPUKAUel BOOPY)KEHHIl M SHEpProHachlIIeHHbIX MarepuanoB (OM) —
MIOPOXOB, TBEPABIX pakeTHbIX TOMB (TPT), mupoTeXHNYECKUX COCTaBOB U T.II.; KOMILIEKCOM
TpeOoBaHUH, NPeabIBISIEMbIX K OM; OCHOBHBIMU BHJIaMU SHEPreTHYECKHUX IMpeBpaiieHnii OM
(TepMHYecKOe pas3lioKeHue, TOpeHue, AETOHAIMS ); FHEPTeTHYECKUMHU XapakTepucTukamu OM u
METOJIaMH UX OIpe/IeieHUs]; MPUHIUIHUAILHBIMA TEXHOJIOTHYECKUMHU CXEeMaMH MPOU3BOJICTBA U
UACSIMM, 3aJI0)KEHHBIMM B OCHOBHBIE TEXHOJIOTMUECKHE IIpolecchl. B Kypce ynensercs
BHHMaHue K OM, mpHUMEHsSEeMbIM Kak B OOOPOHHBIX, TaK U TPa)XJaHCKHUX IENAX (IIOPOXOBBIE
AKKyMYJIATOPBI J1aBJIEHUS, JBUTATEIM HCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM, METEOPOJOTHYECKHE
pakeThl, MPOTHUBOTPAIOBbIE CUCTEMbI, MAarHUTO-TUIPOJUHAMHYECKHUE TEHEPATOPhl, a3P0O30JIbHbIE
CHCTEMBI OKAPOTYIIEHUs, TypOOOYpHI U T.I1.).

OCHOBHBIMU 337JauaMU AUCLHUIIIINHBI SBISIOTCS:

- JaTh TPEACTaBIECHUS 00 DHEPrOHACBHIIICHHBIX Marepuanax Kak 3(PQPEeKTUBHBIX
WMCTOYHHMKAX DHEPTUU JJII BOCHHOW W TPAXKTAHCKOW TEXHUKH W HOBBIX TEXHOJIOTHH M OOIIeH
kiaccudukanuu IM;



- chopmMupoBaTh  YETKHE  TMPEICTAaBICHHS 00  OCHOBHBIX  DSHEPreTHYECKHX
XapaKTepucTuKax OM, TEOpETHUECKUX OCHOBAX U MPAKTHUYECKUX METOJaX UX pacuéra;

- MO3HAKOMUTh C NPUHLUNHAIBHBIMA TEXHOJOTMYECKUMH CXEMaMH MoiydeHuss OM
pa3IMYHBIX TUIIOB;

- J1aTh MpeACTaBICHHUE O MpoIleccax ropeHust v B3pbiBa DM.

Ienu u 3amaun Kypca JOCTUTAIOTCS C IIOMOIIBIO 03HAKOMJICHHSI CTYI€HTOB:

- C OCHOBHBIMH THIIAMH OSHEPTOHACHIIICHHBIX MAaTepUaJOB U TPeOOBAHUSAMH,
peIbsABIsIEMbIMUA K DM pa3uuHOro Ha3HAUYCHUS;

- C COBPEMEHHBIM COCTOSIHUEM HAYKH 00 YHEproHaChIIIEHHbIX MaTepuaiax;

- C OCHOBaMH IIPOIIECCOB U3TOTOBIIEHUS U MepepadoTku DM B U3emus;

- OPUEHTHPOBOYHBIMH CIIOCOOAMU OIICHKH U TOYHBIMH TEPMOJIUHAMUYCCKUMHU METOJIaMU
pacuéra SHEPreTHIYECKUX XapakKTeprucTuk DM ¢ ucrnoiib30BaHUEM OBICTpoIelicTBYOMKUX DBM;

- C OCHOBHBIMHM BHJIaMH SHEPTeTUUECKHUX MpeBpalleHnii DM B TeXHUKE: TEPMUUYECKOM
pa3iIoXKEHUH, TOPEHUH, AETOHAIMH (B3pPBIBE) U BO3ACUCTBUS MPOAYKTOB TOPEHHs U B3pbIBa Ha
OKPY’KAIOIIYIO CPENy.

JucuuminHa "OHEProHachllllEHHbIE MaTepUalibl: BHUJbI, CBOWCTBA, MNpUMEHEHHUE"
0asupyeTcs Ha 3HAHUSX U YMCHHSIX, MTOJIYUCHHBIX CTYJICHTAMH IIPH U3ydeHUU (DU3UKH, OOIICH 1
HEOPraHMYECKON XUMUU, MATEMaTHKH, XUMUYECKON TEPMOTUHAMUKHU.

2. TpeOoBaHuA K pe3yJIbTAaTAM OCBOCHUS JUCHUIIMHBI

W3ydyenne ucHUIUIMHBL  «OHEProHACHIIEHHbIE  MaTepualbl:  BUIbI, CBOWCTBA,
IPUMEHEHHEe» IPU MOATOTOBKE CHEIMAIMCTOB MO CHELHUATbHOCTH «XHUMHUYECKas TEXHOJIOIUs
DHEPTOHACHIIEHHBIX MaTepHAJIOB H3JENUK»  HANpPaBICHO Ha NPUOOPETEHHE CIEAYIOUINX
KOMIIETCHIINH.

OO01IeKyIbTypHBIE:
- CIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHUIO, aHAU3y, cuHTe3y (OK-1).
Ob6menpodeccruoHaabHbIC:

- CIIOCOOHOCTBIO ~ HCHOJB30BATh  MaTEeMAaTHYECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HAHUS JIUIsl pellieHHs 3a1a4 cBoel npodeccnonansHoi nestenproct (OITK-1);

- CIIOCOOHOCTBIO peIIaTh 3a7ayd MNpPO(PECcCHOHATBHON NEATENIbHOCTH Ha OCHOBE
MH(GOPMaLMOHHON W OuOIMorpaguueckod KynbTypbl C NPUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTHMM M C Y4eTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON
6e3zonacHocTu (OITK-3).

[Ipodeccrnonanbhele:

- CHOCOOHOCTBIO H3Yy4aTh HAYYHO-TEXHMUYECKYI0 HH(GOpPMAIMIO0, OTEYECTBEHHBIH H
3apyOexKHbIi OnbIT 0 TemaTuke uccinenoBanuii (ITK-10);

- CHOCOOHOCTBIO K HAIlMCAaHUIO OTYETOB, pedepaToB, MyONMKAIMK U MyOIMUYHBIX
oOcyxeHuil, GopMyInpoBaTh MPAKTUYECKHE PEKOMEHIAINU M0 MCIIOJIb30BaHUIO PE3yJIbTaTOB
Hay4HbIX ucciaenoBanuii (ITK-13)

ITpodeccronanbHO-CIEUANTU3UPOBAHHBIE:

- CHOCOOHOCTBIO YIPABIATh TEXHOJIOTMYECKHMMM MpPOLEccCaMH IOJIy4eHHUs IOPOXOB,
TBEPABIX PAKETHBIX TOIUIMB, MMOJIMMEPHBIX KOMIIO3ULIMOHHBIX MAaTEPUANIOB U U3JEINN U3 HUX, a
TaKk)K€ OTAENbHbIX KOMIIOHEHTOB, IPOTHO3MPOBATh W PEryIHpPOBaTh MX SKCILTyaTallMOHHBIE
CBOMCTBA, OTPENEIISATh apaMeTpbl TEXHOJIOTHYECKUX MporeccoB ux nomydenus ([ICK-2.1);

B pe3ynomame uzyuenun Oucyunaunovl CmyoeHm 00J1)4CeH .

3HamMb:

— BHIbl COBPEMEHHBIX HCTOYHHUKOB oHepruu (BB, mopoxa, TPT, nuporexnuueckue
COCTaBbl) JUIsl BOEGHHOM (apTUJUIEPUICKON M pakeTHOW) TEXHUKM W TEXHUKH JUIs
IPa)XAaHCKOTO IPUMEHEHMS],;

— DHepreTH4eckue M OaUIMCTHUYECKUE XaAPaKTEPUCTUKM OM pas3iauMyHOro Ha3Ha4eHus,
METO/bI UX pacueTa U SKCIEPUMEHTAIBHOIO U3MEPEHUS;



— OCHOBHBIE BHJBl JSHEPreTHMUYECKUX NpeBpamieHuit OM (TepMuYecKoe pa3ioKeHHeE,
rOpeHue, JEeTOHAIIHSA);

— OCHOBHBIE TEXHOJIOTMYECKHE IMPOIECChl M NPUHIMIHAIBHBIE CXEMbI IPOU3BOJICTBA
pa3IMYHBIX BUJI0B OM;

ymems.

— pasnuyaTh OCHOBHBIC BH[bI JHEPreTHUECKUX IMpeBpamieHudt OM (Tepmuueckoe
pa3lioKeHHe, TOpeHue, JIeTOHAIMsA) 1O JHEProBBIICITHUIO, CKOPOCTH  IIPEeBpaIllCHHUs,
OTaHOJICITUYECKUM TTPOSIBIICHUSIM

—  OIpeAensaTh PACYETHBIM IYTEM DHEPreTUUECKUE XApAaKTEPUCTUKHM DM paziudHOro
Ha3Ha4YeHUs (JIJIs Ta30T€HEPaTOPOB, CTBOJIBHBIX U PAKETHBIX CUCTEM);

el1a0emn:

— TMPaKTMYECKMMHU HaBBIKAMHU pacyéTa »JHEPreTHMYECKUX XapakTepuctuk OM
Pa3IMYHOrO Ha3HAYCHUS;

— HaBbIKaMHM U3y4YeHHs U 0000meHus wuHopmanuu B 00NACTH TEXHOJIOTUU
MPOU3BOACTBA U CBOMCTB SHEPrOHACKIIICHHBIX MaTEPUAJIOB.

JucuumnuHa "OHEpProHachlIEHHbIE MaTepuaibl: BHUJbL, CBOICTBa, INpUMEHeHUe"
OasupyeTcsi Ha 3HAHUSAX M YMEHHSIX, MOJYUYCHHBIX CTyAEHTaMH MpU H3YYeHUU (PU3UKH,
MaTeMaTHKH, O0IIel U HEOPraHWICCKOM, OPTraHMIECKON XUMUU, XUMAYECKOW TEPMOIUHAMHUKH,
MEXaHUKH M WH)KCHEPHOU rpaduKu.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

[lonsiTie O »HEProHACBHILIEHHBIX (PHEProeMkKux) marepuanax (OM) Kak MOIIHBIX
ucrouHukax sHepruu. Kinaccupukamus DM no nmpuMeHeHMIO: B3pbiBuaThlie BemiectBa (BB),
1I0pOXa, PaKEeTHbIE TOIUIMBA (TBEpJblE, KHUJKHE, THOpuaHbIe), nupoTtexHuyeckue cmecu (I1C).
TpeboBanusi, npeabsasiasieMmbie K BB, mopoxam, TPT u I1C.

Krnaccudpukanys XMMHUYECKHMX paKETHBIX TOIUIMB (KHUIKHE, TBEpAbIE, THOPUIHBIE).
Knaccugukanus (Buapl) nopoxoB U TPT (mupokcunuHOBbIE, OalIMCTUTHBIE, KOPIUTHBIE,
chepuueckue, cmeceBbie). X mpumepHble COCTaBbl M OOJACTH TMPUMEHEHHUs (CTPEITKOBOE
OpyXHe, apTWIIepuiickue H pakeTHble cucTeMbl). Macca 3apsnoB mnopoxoB u TPT,
HCIOJIb3YEMBIX B Pa3JIMYHBIX CUCTEMAX.

Knaccupukanus n macmradbsl npumeHenus IIC. Kommonentsr IIC: okucnurenw,
roproyee, LEMEHTATOPbl, J100aBKM CIELMAIbLHOrO Ha3HaYeHHs. DQPQPEKThl, JOCTUTAEMbIE C
nomotisio [1C. Ocobennoctu ropenus [1C. TpeboBanus, npeabsasisemsie k [1C.

Henenne BB mno xumnueckomy cocraBy. IlpuHmmnsl kKoHcTpywpoBaHus BB u
HHEProeMKHX KOMIOHEHTOB MopoxoB U TPT. OcHoBHble peakuuu X noiydeHus. TpebGoBaHus,
npeabssisiemele K BB pasnuyHoro Ha3HaueHus.

Kpatkue wucropuyeckue cBeneHus mno npuMmeHeHutro OM. Ilpumenenne OM B
FPXAAHCKUX LENAX JUIsl PEIIeHHs BaXKHBIX HApOJHOXO3SHCTBEHHBIX 3anad. [lonstue o0
YTUIIM3ALNN YHEPrETUUECKUX MATEPHAIIOB.

[lonsiTue 00 OCHOBHBIX (hopMax XHMHUYECKOro TMpeBpamieHus OM: MelIeHHOM
TEPMUYECKOM PA3JI0KEHUH, TOPEHHUH, JeToHAMu (B3phiBe) OOIIas XapaKTepUCTHKa POIIECCOB.
CxopocTh pacrpocTpaHeHUs TOpeHHsI U B3pbIBa. [Ipoliecchl ropeHHs: — OCHOBHOM HCTOYHHK
NOJyYEeHUs] SHEPruM Uil JKU3HM uenoBedecTBa. [loHsatme o ¢uznyeckol M XUMHUYECKOMH
cToiikocTH DM, TrapaHTUHHBIE CPOKHM XpaHeHUs. CaMOyCKOpSIONIMECS pPEakIHH - OCHOBA
IIPOLIECCOB TOPEHMST M JETOHALMU. TeruloBOe, aBTOKATAIUTHYECKOE U IEMHOE YCKOPEHUE
peaxuii. OCHOBHBIE YCIIOBUS IPOTEKAHUS PeaKiMii B popme ropeHus 1 B3pbIBa.

IlonsTie o 4YyBcTBUTENBHOCTH OM K pazau4HbIM  BO3JCHCTBHAM: TEILIOBBIM,
MexaHuyeckuM, (ynap, Tpenue) u Ap. [loHsTHEe O mepexoje ropeHusi B JETOHALUIO U MEPbI
IIPEIOTBPALIEHMS IPOLIECCA B YCIOBUIX ITPOU3BOJACTBA U XPAHEHUS.

PazHooOpa3zue 3azmay, pemaeMblx € TOMOLIBIO JHEPreTMYECKHMX MAaTepHaloB,
UCIIOJIb3YEMBIX B pexuMe ropeHus. [IoHATHE O rOpeHNH pa3IMyYHBIX BELIECTB: KUHETHYECKHM,



g y3noHHbIH, pesxumbl Topenusi. 'operne BB, mopoxos u IIC. Ponb oTeyecTBEeHHBIX YUEHBIX
B CO3aHUH T€OPUU TOPEHHUS Ia30B U KOHJCHCUPOBAaHHBIX YJHEPT€TUYECKUX CUCTEM.

[Tonatne 06 OCHOBHBIX IMPOIECCAX, TPOUCXOIAINX PU APTHIUIEPUICKOM U PAKETHOM
BBICTpPEJIE M B Ta30reHeparopax. 3aKOHbl ra3o00pa3oBaHMs IPH TOPEHHM. 3aBHCHMOCTH
CKOPOCTH TOpEHHUsI IOpOXOB OT JaBJIEHUS U HaudalnbHOW TemmepaTypel 3apsna (To). Hx
IpaKkTU4ecKoe 3HaueHue. I 'eomerpudeckue GopmMbl U pa3Mepbl TOPOXOBBIX 3aPsIJIOB.

OcHoBbI Teopun B3pbiBa. PopMbl AelicTBUS B3pbIBa (Opu3antHoe U (hyracHoe). CKOPOCTh
Y KpUTHUYECKHUH MaMeTp IEeTOHALNHU, BEJIMYUHBI 1aBICHUI B JETOHAMOHHOM BoyHE. [loHATHE O
KymynaTuBHOM 3¢ ¢dekre. bamanc sHeprum mpu B3pbiBe. YapHble BOJIHBL. Paborta B3pbIBa.
Macmtabsl mpumenenuss BB B BoeHHOM gene M B HapogHOM xo3siicTBe. PaccTosHus,
0e30MacHbIE 110 AEUCTBUIO YAAPHBIX BOJIH.

3aKOHbl U OCHOBHBIC XapaKTEPUCTUKU JBMKEHHMsI Ta30BOIO IIOTOKa (OCHOBHBIE
COOTHOLLIEHUS): YpPaBHEHHE COCTOSIHUS, YypaBHEHUS TEPMOJAMHAMUYECKOrO  Ipoliecca,
yCTaHOBUBIIIEECS T€UEHUE, OJJHOMEPHOCTh TE€UYEHUs, ypaBHEHUE pacxojia (COXpaHEHUs Macchl),
YPaBHEHUE COXPAHEHUs SHEPTHUH.

OCHOBHBIE YHEPreTUYECKHE XapaKTepUCTUKH apTuiuiepuiickux nopoxos, TPT, BB u IIC:
Cuja II0poXa, MOTEHLMAJ, YAEIbHBIA HMITYJIbC, KAJIOPUMHOCTb, TEMIIEpaTypa TOpPEHUS U
B3pPbIBYATOrO MpEBpaIleHus. MeToabl X SKCIIEPUMEHTAIBHOTO OIIPEIEICHHUS.

Pacué€rHble MeToabl oOIpeneneHUs 3HepreTudyeckux mnapamerpos OM. PaBHoBecue
TEPMOJIMHAMMUYECKUX CUCTEM C (ha30BBIMM M XUMHUYECKUMH IpeBpauieHusMu. O0o0meEHHOoe
yYpaBHEHUE IMPEBPALLEHUS TOIIMBA IpU ropeHuu. OpHUEHTUPOBOYHBIN pacyeT cocTaBa U
TEMIIEPATYPHI IPOAYKTOB TOPEHUA. YUET AUCCOLUALIUH.

VYHuBepcanpHbli MeTOJl pacyeTra (a3oBOro M XHMMHUYECKOro paBHOBecHs. OCHOBHbIE
ycioBus U gonyiueHus. OnpeneneHue napaMmeTrpoB paBHOBecHs. TepMOIMHAMUYECKUN pacyér
DHEPreTUYECKUX XapakTepucTUK nopoxoB M TPT ¢ moMompl0 KOMIBIOTEPHBIX IMPOrPaMM
(REAL, ACTPA).

Hcnonp30Banue U poiib pa3audHbIX NOIMMEPOB it co3nanus DM (nmopoxos, TPT, IIC).
IlonvumepHble  DHEPrOHACBILIEHHBIE  MaTCPUAJIBL. I'omorenHsle U reTeporeHHbIC
HHEPrOHACHIIIECHHbIE MaTepuabl. [IoHATHE 0 MOIMMEpPHBIX KOMIIO3UTaX. O yHKIIMY MOJIMMEPHBIX
KOMIIOHEHTOB B OM. TepMoIuIacTel, 3J1aCTOIIACTBI, TEPMOPEAKTUBHBIE MOIUMEpPHL. CBA3yroIue
HHEPrOHACHIIIEHHBIX MOJIMMEPHBIX MarepuayioB. [loHsTHe 0 miactuduxaropax. AKTHUBHBIE U

HEAaKTHUBHBIE  CBS3YIOLIME. OHEPrOHACHIINIEHHbIE TMOJUMEpPhl - HUTPATHl  LIEJUIIOJIO3bI,
MOJIMBUHUJIHUTPAT, a3uAO0COepKalme moauMepsl ©u Ap. l[lomuMepsl Ajis  HEaKTUBHBIX
CBSI3YIOLIUX.

Texnonornueckue u (usmko-mexaHuueckue cBoiictBa OM. OCHOBHBIE CHOCOOBI
nepepaboTku moiauMepcosaepkamux OM B uznenus. [IoHsATHE O TEXHOIOIMYECKHX CBOMCTBAX
HHEPrOHACHIIIEHHBIX MOJIMMEPHBIX MaTepuanoB. KpaTkue cBeJeHHs O peoJIoTMH U TPUOOHUKE
DHEPrOHACHIIEHHBIX IOJIMMEPHBIX KOMIIO3UTOB. BIlMsHHE pEOJIOTMUECKUX XapaKTEPUCTHK
KOMIIO3UTOB Ha crnocoObl ux nepepabotku. [lonste o KkoddduumeHTaX BBITSKKHY,
TEXHOJIOTUYHOCTH, O0KATHSL.

TpeboBanust k (U3HKO-MEXaHMYECKUM XapaKTepucTUKaMm moiuMepHbix OM. Cassb
(U3UKO-MEXaHNYECKUX  XapaKTepUCTUK C  YCIOBHSMM  XpaHEHMS W IPUMEHEHUS
HHEPrOHACHIIIEHHBIX U3/eNNi (Ha MpUMepe BKIAIHBIX U MPOYHO CKPEIUICHHBIX U3JIEHN).

brok-cxeMbl MPOU3BOACTB SHEPTOHACHIIIEHHBIX KOMIIO3UTOB — MeTarenbHbIX BB biok-
cxemsl mpou3BoicTB BB. Crioco6s1 monmyuenus u3aenuii u3 BB u I1C. Bonpocsr 6e3omacHocty u
HKOJIOTUHU IIPU MOJIYYEHUN YHEPTETUUECKUX MATEPHAIIOB.



4. O0béM y4eOHOM JUCHUIJIMHBI

N B 3auérHbix B akanem.
Bunpl yaeOHoI paboThI
SIMHHIIAX gacax

OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1 36
Jlextuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I13) — —
Jlaboparopust — —
CamocrositesbHas padora (CP): 1 36
CamoCTOsATEeNbHOE NU3YYCHHUE Pa3/IeNIOB JUCIUTUTHHEI 1 36
Buja kouTpoJisi: 3a4€T / 3k3aMeH 1 Ik3ameH (36)

AHHOTanus padoyeil NporpaMMbl AU CHHUIIIMHBI
"BuyTpennsis damcTuka’’
(b1.5.29)

1. Hesm aucuuminHbl — GOpMUPOBAHUE Y CTYJCHTOB 3HaHUS OCHOB HAayKH O Mpoleccax,
IIPOTEKAIOLIUX IMPH BBICTPENIC B CTBOJIE OpPYIUs, B KaMepe CrOpaHUsl peaKTUBHOI'O JBUIATENS
(P/) u ra3oreneparopa, MX aHaJIu3, pACCMOTPEHHUE HA ITOM OCHOBE TPeOOBAaHUIl IO SHEPreTUKE,
reoMeTpuu M rabapuraM, MNperbsABIIEMbIX K 3apsgaMm i PJ[ M CTBOJBHBIX CUCTEM,
IPUMEHSEMbIX KaK B OOOPOHHBIX, TaK M B TPAXKJAHCKUX LENSIX (IIOPOXOBBIE aKKyMYJSTOPHI
JABJICHMsI, [BUTATE€IM HCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM, METEOPOJIOTMYECKHE PaKeThI,
IIPOTUBOIPAI0BbIE CHUCTEMBI, MATHUTO-TUAPOAMHAMUYECKUE TEHEPATOPHI, TYpOOOYpHI U T.I1.).

OCHOBHBIMU 3a7ja4aMU AUCLUAIIIINHBI ABJISIOTCS:

- JaTh NPEJCTAaBIEHHWE O BHYTPEHHEH OaJJIUCTHKE KaK OCHOBE KOHCTPYHPOBAHUS U
pacuéra apTHIIIIEpUHCKUX U PAKETHBIX CUCTEM, OOCTIPUIIACOB U METATENbHBIX 3apsJIOB K HUM;

- JaTh MpejAcTaBlieHUue o mporeccax ropeHuss OM u razoo0pa3zoBaHUs B MOCTOSHHOM
00BEME;

- chopmupoBaTh UYETKHE TMPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
npeoOpa30BaHus SHEPTUH B OPYKUH, TPEOYEMBIX SHEPIreTUYECKHX XapaKTepuCcTuKax DM;

- I03HaKOMUTb C TEOPETUYECKMM OCHOBaMH pacuy€ra BHYTPUOAITMCTHUECKUX
IIapaMeTpoB.

Ienun n 3aaumn Kypca JOCTUTAOTCS C IOMOIIBIO O3HAKOMIJIEHUS CTYI€HTOB:

- C COBPEMEHHBIM COCTOSIHUEM HayKH B 00J1aCTH BHYTPEHHEH OaIMCTHKY;

- ¢ (hU3MYECKMMH OCHOBaMH IPe0Opa30BaHUs SHEPTUH B OPYKHUH, TOHATUSIMU OCHOBHOM
U BTOPOCTETIEHHBIX paloT;

- C 3aKOHOMEPHOCTSIMH ra3000pa30BaHUs B IOCTOSIHHOM U IEPEMEHHOM 00BEME;

- C MOJICTISIMH pEIlIeHUs] OCHOBHOM 3a/1auu BHYTPEHHEH OaJllTMCTUKY;

- C IpoIeccaMy, IPOUCXOAIIMMH B Ia30BOM ITIOTOKE BHYTPH coruia JlaBais;

- C DKCHEpUMEHTAIbHBIMH METOJIaMH OIpe/leIeHus] OaJUTMCTUYECKUX XapaKTePUCTHK
nopoxoB u TPT.

HuctmruinHa "BayTpennss Oamunctuka" Gasupyercs Ha 3HAHUAX M YMEHHSIX,
MOJIyYEHHBIX CTYyJ€HTaMU MpU H3y4yeHUH (U3UKK, MaTeMaTHK{, (U3UYECKOW XHMHUH,
XUMHYECKOM M TEXHMUYECKOM  TEPMOJMHAMHMKH, a TaKXe  CIEHUalbHOIO  Kypca
"OHeproHachlIEHHbIE MAaTEPUAJIBI: BUJIbI, CBOWCTBA, IPUMEHEHHE "

2. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS AU CHUILIHHBI
W3yuenune qucuMIUIMHBI « BHYTpeHHSs OAJUIMCTHKA» MPU MOJATOTOBKE CHEIHAIMCTOB 110
CHELMANbHOCTH  «XUMHUYECKas TEXHOJOTHsl SHEPrOHACHIIIEHHBIX MATEpUaloB U3JEIuil»
HaMpaBJICHO HA MPUOOPETEHHE CICAYIOINX KOMIIETCHIINH.
OOmmeKyIbTypHBIC:



- CcIoCOOHOCTBIO K a0CTPaKTHOMY MBILICHHUIO, aHau3y, cuaTesy (OK-1).
Ob6menpodeccruoHaIbHBIC:

- CIOCOOHOCTBIO ~ HCHOJB30BATh  MaTEeMAaTUYECKHE,  ©CTECTBEHHOHAy4YHbIE U
WH)KEHEPHBIE 3HAHKS [UTsI PEIIeHUs 3a1a4 cBoei npodeccronansHoi aesrenpaoctr (OITK-1);

- CIOCOOHOCTBIO pemIaTh 3a7adydl MNPO(PECCHOHATBHON JEATEIFHOCTH Ha OCHOBE
uHpopManMOHHOW W OMOIMOrpadUIecKOl KyIbTyphl C IPUMEHEHHEM HWH(GOPMAIIHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH M C YYETOM OCHOBHBIX TpeOOBaHMN HH(POPMALMOHHOU
6e3omacuoctu (OIIK-3).

[TpodeccuonanbHble:

- CHOCOOHOCTBIO H3y4aTh HAYYHO-TEXHMUYECKYI0 HH(GOpPMAIUIO, OTEYECTBEHHBIN U
3apyOeKHBIN OMBIT 10 Tematuke uccnenoanuii (IK-10);

- CHOCOOHOCTBIO IJIAHUPOBATh M MPOBOAUTH HEOOXOIUMBIM IKCIIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATM3UPOBATH MOJTy4eHHbIE pe3ynbraThl ([1K-12).

[IpodeccrnonanbHo-crennanu3upPOBaHHBIE:

- CIOCOOHOCTBIO YIPABIATH TEXHOJIOTMYECKHMMH IIPOLIECCAMU TIOIYYEHHUS IOPOXOB,
TBEP/BIX PAKETHBIX TOIUIMB, MOJMMEPHBIX KOMIIO3ULIMOHHBIX MaTEPHANIOB U U3JEIHA U3 HHX, a
TaKXKe OTIENbHBIX KOMIIOHEHTOB, IPOTHO3MPOBATH M PETYIMPOBATH HX HKCIUTyaTalMOHHBIC
CBOMCTBA, OMPEIEIIAThH MapaMeTPbl TEXHOJOIHYECKUX MporieccoB ux moaydenus (IICK-2.1);

- TOTOBHOCTBIO CHHTE3HpPOBATH M HCCIENOBATH (PH3UKO-XMMHUYECKHE, B3PHIBUATHIE U
(bU3MKO-MEXaHUYECKHUE CBOMCTBA SHEPrOHACHIIICHHBIX KOMIIOHEHTOB IOPOXOB U TBEPABIX
paketHbix TorumB ([ICK-2.3);

- TOTOBHOCTBIO MPOBOJUTH CTAHJAPTHBIE U CEPTH(PHUKALMOHHBIEC UCTIBITAHUS MOPOXOB,
TBEPJBIX PAKETHBIX TOIUIUB, MOJUMEPHBIX KOMIIO3MIMOHHBIX MAaTepHANIOB W M3JACIHNA Ha X
ocuose (IICK-2.4)

B pezynomame usyuenusn oucyuniaunvl cmyoeHm 00714CeH:

3HaMb:

—  CYNIECTBYIOUIME W TEPCHEKTHBHBIE KOHCTPYKIMHM 3apsAJ0OB W TYTH YBEITHUCHHUS
3¢ (PEKTUBHOCTH WX JICUCTBUS;

—  B3aMMOCBS3b OAJUIMCTUYECKUX XapaKTEPUCTUK 3apsiioB C HHEPreTHUECKUMH U
reOMETPUYECKUMHU IapaMeTpaMu DM,

— 3aKOHOMEpPHOCTH Ta30000pa30BaHUsl MpPU TOPEHHHM IOpOoXa B TOCTOSHHOM U
HEpPEMEHHOM 00BEME;

—  (usuueckue W TEPMOAWHAMHYECKHE IMPOIECCHI, MPOUCXO/AIINE B KaHAJe CTBOJA
OpyIHs;

—  (usnueckue U TEPMOJMHAMUYECKHE MPOLIECCHI, TPOUCXOIAIINE B BHYTPU KaMephl U
COIIa PAKETHOT'O JIBUTATEIS;

— COBpEMEHHBIi  YpOBEHb  (OMAma3oHbl  W3MEHEHHWs)  DHEPreTHYeCKHMX |
OaJTMCTUYECKUX XapaKTepucTHK mopoxoB u TPT;

—  OaIMCTUYECKHE XAPaKTEPUCTUKH OCHOBHBIX THUIIOB apTUIUIEPUHCKUX U PAKETHBIX
CHCTEM;

ymemy:

—  (opmynupoBaTh NpsIMyIO U 0OpaTHYIO 3314l BHYTPEHHEN OaJIMCTHKY;

— METOJaMH TEPMOJUHAMHUYECKOTO pacuéTa MPOTHO3UPOBATh IHEPTETHYECKUE
XapakTepUCTUKH DOM;

—  OKCIEPUMEHTAJIBHO OIPENeNsATh CKOPOCTh TOPEHHMS W JApyrue OauIMCTHYECKUe
XapaKTEPUCTHKH B MAHOMETPUUECKOil OomMOe;

enaoems:

— COBPEMEHHBIMHM TMPEJCTABICHUSIMH B OOJIACTH HSHEPreTUKM U BHYTPEHHEH
O6aumcTukd DM M OCHOBHBIX CIIOCOOOB pacyéra W HKCICPUMEHTAJIBHOTO OIpeeIeHUs
XapaKTePUCTHK;

— TPaKTHYECKUMHM HaBbIKAaMM pacuéra JSHEPreTUYeCKHX  XapaKTepuctuk OM
Pa3IMYHOTO Ha3HAYCHHUS;



— HaBbIKaMM WM3y4YeHHs M 0000meHuss HHPOpMauu B o0JacTu pa3pabOTKH,
UCCJIEJOBAaHHS U TPUMEHEHUS SHEPTOHACHIIIIEHHBIX MaTepHAJIOB.

3. Kpartkoe cogep:xaHue TUCHUILIUHBI:

[Mpenmer u 3amaum OammmcTuku. JleneHne OATMCTHKU HA BHYTPEHHIOK M BHEIIHIOKO.
CBs13b OAITMCTUKH U TEXHOJIOTHH IIPOU3BOJICTBA TIOPOXOB.

OCHOBHBIE COOTHOIICHUSI TEOPUM PEAKTUBHOTO JIBH>KEHHS. Y paBHEHUE Meliepckoro s
MaTepualbHOM TOYKU NEepeMeHHON Macchl. PeaktuBHas cuna. Tsara neuratens. Y nenpHas TAra.
Cxopoctb ucreueHus razoB. CeKyHIHBIN pacxo/1 ra3os.

@®opmyna [{MOIKOBCKOTO Il HJEATBbHOM CKOPOCTH OJHOCTYNEHYATOM PaKEThI.
MHoroctyneHyarsie  pakeTbl. BiusHue mnapamMeTpoB pakeTbl Ha  CKOPOCTh  MOJETA.
[elicTBUTENBHAS CKOPOCTH MOJIETA PAKETHI.

PaBHoBecHoe naBiienne B kamepe cropanus P/JTT. Bnusnue mapameTpoB 3apsia U
JIBUraTelsl Ha PaBHOBECHOE JaBJICHHE. BiusHue mnokas3aTens CTENEHHM B 3aKOHE CKOPOCTH
TOPEHUs HA YCTOMYMBOCTD JIaBJICHUS B KAMEPE CrOpaHusl.

Teuenue raza no corny. CKOpocTh 3ByKa B razax. MakcumaliibHasi CKOPOCTb UCTEUEHUS.
3aBUCHMOCTH MapaMeTPOB ra3a OT MECTHOM CKOPOCTH MOTOKA. 3aBUCUMOCTh MECTHOM CKOPOCTH
3BYyKa OT CKOPOCTH NoToKa. Kputnueckas ckopocts. @opma CBEpX3BYKOBOT'O COILIA.

Pa6ora corura P/]. ITnomans KpUTHYECKOTO M BBIXOJHOTO CEYCHHS coruia. TerioBble U
ra3oJIMHaMUYEeCKUe TIOTepH. PexxuMBI pabOTHI CBEPX3BYKOBOTO COILIA.

l'eomeTrpuueckuit  3akoH  ropenus (mpuszHak Boens). HWMmynbc — gaBieHus.
DHepPreTUYecKre U OATUCTUYECKUE XapaKTEPUCTUKU ITOPOXOB.

brictpota ra3zoo0paszoBanus. [loHsTHE O JErpecCHBHBIX U MPOTPECCUBHBIX (opMax.
[Iytm obGecnedyenusi mnporpeccuBHOro ropeHus. CBs3b MEXIy TeOMETpuerd Tmopoxa u
oOpa3oBaHueM ra3oB (QyHKIHS GOPMBI).

HecooTBeTcTBHE TreOMETpPHYECKOTO 3aKOHA TOPEHUS OMNBITHBIM JIaHHBIM. Y JelbHas
OBICTpOTa Ta3000pa30BaHUs — OMBITHASI XapaKTEPUCTUKA MPOTPECCUBHOCTU ropeHus. Otiandue
ONBITHOM KPUBOM OT TEOPETHYECKOM.

3aBUCHMOCTb JIABJICHHS] OT YCIIOBUM 3apshKaHWsA NPU TOPEHUHU MOPOXa B MOCTOSTHHOM
o0véme. ®opmyna HoOng-Ilumxkoa. O6mas dopmyna nupocratuku. Teopernueckas
3aBUCUMOCTH P(t). YUeT TerionoTeps.

dusnyueckrue OCHOBHI Tpoliecca BoicTpena. OCHOBHBIE MEPUOJBI JIBMKCHHUS CHapsia 10
KaHaJly CTBOJIa U 3aBUCUMOCTH MEXIY NapaMeTpaMH B KaKJJOM MEPUOJIE.

bananc sHeprum mpu BBICTpETE U OCHOBHOE YpaBHEHHE BHYTPEHHEH OaUIMCTHKH.
[ToTenuman nopoxa. [Ipenenbnas ckopocts cHapsiaa. KII/ u np. XxapakTepucTuku BeICTpeEa.

OcHoBHBIE 3ajaud BHYTpeHHeW Oammuctuku. OOmme mnousatus. Pemenue O3Bb
AHATUTUYECKUMU U TAaOMUYHBIMU MeTofgamu. IlyTu yBenuyeHus AyITbHONW CKOPOCTH CHapsna.
[TonnpaBouHbIe POPMYIIBI BHYTPEHHEH OAJUITMCTUKH.

MeTons! ornpeesieHrsl 1aBlIeHUs MOPOXOBIX ra3oB. MaHoMeTpuueckas 6omba — npudop
JUISL OmpenieNieHns OATUCTUYCCKUX XapaKTepUCTHK. Bua m oOpaboTka KPUBBIX JTABIEHUS OT
BpeMEHU B MeTo/ie Bbensi 1 MeTo/ie YIIIOBBIX TOYEK.

DKCrepUMEHTAIBHOE ONpeeNieHue CUJIbl TIOpOXa, KOBOJIIOMA, 3aBHCHUMOCTH CKOPOCTH
TOPEHUS] OT JaBIEHUS M TEMIEPaTyphbl, MOJHOTO HMMITYJIbCA MABJICHUS, YISIbHONH OBICTPOTHI
razoo0pa3oBaHUsI.

DKCIEpPUMEHTAIBHOE OMNpeAeNieHHe E€IUHUYHOTO HMMIyJIbca U ammaparypa sl €ro
onpezaenenus. OmnpeneneHre HavyadbHOM CKOPOCTH CHapsga W JIaBJCHHUS B CTBOJE OpYIUS.
[TonGop 1 pacyeT MOPOXOBBIX 3aPSIOB.



4. O0béM y4eOHOM JUCHUIJIMHBI

B 3auérHbix B akanmem.

Bunpl yue6HOM paboTh eIMHNIaX qacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 5 180
AYAUTOpPHBIE 3aHATHS: 15 54
Jlextuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I13) — —
Jlaboparopust 0.5 18
CamocrositesbHas padora (CP): 2.5 90
CamocTosTeIbHOEe H3YUYCHHE Pa3IesIOB JUCITUILUIHHBI, 2.5 90
MOITOTOBKA K TAOOPATOPHBIM paboTam
Bua KoHTpOJIA: 32a4€T / IK3aMeH 1 Ik3ameH (36)

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
"Teopusi TEXHOJIOTHYECKHUX MPOIECCOB”
(b1.5.30)

1. Hean IMCHUIUIMHBI — U3yYEHUE TEOPETUYECKUX OCHOB IMEPEpadOTKH MOJIUMEPHBIX
MaTepUaJIOB pa3IMYHBIMU croco0aMu. WM3yuuTh B3aMMOCBSA3b YCIOBUN MepepaboOTKH CO
CBOMCTBAMH MOJIUMEPHBIX KOMITO3UIIMOHHBIX MaTepUajIoB

OCHOBHBIMU 3agadyaMi JUCHUIIIIMHBI ABJIACTCA:

W3ydeHrne COBPEMEHHBIX MpEACTaBICHUII B 00JacTU PEOJOTUU U TPUOOHHUKH TOJIMMEPOB M
MCXaHUKH OCHOBHBIX IIPOLECCOB HUX IMOJTYYCHUSA H nepepa60TKH (CMCHIGHI/IG, BaJIbIICBAHUC,
KaJlaHApPOBaHKE, CBOOOIHOE JINTHE U JINTHE MOJI AABIIEHUEM, SKCTPY3US U IPYTHE);

N3yuenne B3auMOCBS3U OCOOEHHOCTEH PEOJOTUYECKHX CBOWMCTB MOJMMEPHBIX KOMIIO3UIUN U
MapaMeTpoB UX MOJTYYSHHs U MepepabOTKU CO CBOMCTBAMU T'OTOBBIX U3JICIIHIA.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS THCHHUIJIMHbI

N3ydyenne pucuunianHbel «Teopusi TEXHOJOTMYECKMX IPOLIECCOB» IPU IOATOTOBKE
CHEIHAJIMCTOB MO CIEUHUATbHOCTH «XUMHUECKasi TEXHOJIOTHS SHEPTOHACHIIIICHHBIX MaTepHalloB
U3JIeNuily HampaBiIeHO Ha MPUOOpPETeHHE CIEAYIOIINX KOMIETeHIUI:

Ob6menpodeccruoHaabHbIC:

- CIIOCOOHOCTBIO  HCHOJb30BATh ~ MaTEeMAaTUYECKHE,  €CTECTBEHHOHayuyHble U
WH)KCHEPHBIC 3HAHUS JIUIsl pellieHHs 3a1a4 cBoel npodeccnonansHoi aestenproct (OITK-1);

- CIIOCOOHOCTBIO NMPO(ECCHOHAIBHO HCIOIb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
AHAINTUYECKOE O00O0pYyIOBaHHE, CIIOCOOHOCTHIO K IPOBEIEHUI0 HAYYHOT'O HCCIEIOBaHUS U
aHaJIN3y MOJyYeHHBIX MPHU ero npoBeaeHun pe3ynbraros (OITK-2)

[Ipodeccrnonanbhble:

- CIIOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTHMUECKHH IMporecc B COOTBETCTBHM C
perJaMeHToM U HCIOJb30BaTh TEXHUYECKHUE CPEICTBA JUIsl KOHTPOJIE €ro OCHOBHBIX
napamMeTpoB, CBOWCTB ChIpbs U roToBoM npoaykiuu (ITK-1);

- TOTOBHOCTBIO B COCTaBE€ TPYIIIbI MPOBOJUTH SKCIEPTU3Y MPOUCIIECTBUM C y4acTUEM
SHEProHaCKINEHHBIX MaTepraioB u usaenuit ([TK-18).

[IpodeccuonanbHo-criennanu3upoOBaHHbIE:

- CIIOCOOHOCTBIO YNPABIATH TEXHOJIOTMYECKHMMHU IPOLIECCAMU TOJTYYEHHUS IOPOXOB,
TBEP/BIX PAKETHBIX TOIUIMB, MOJMMEPHBIX KOMITIO3ULIMOHHBIX MAaTEPHUAJIOB U U3JIEIUHA U3 HUX, a
TaK)K€ OTACJIBHBIX KOMIIOHEHTOB, IIPOIHO3MPOBATh U PEryIMpOBaTh MX 3KCILTyaTallMOHHbBIE
CBOMCTBA, OTPENEIIAThH MapaMeTPbl TEXHOJIOTHYECKUX MporieccoB ux monydenus ([ICK-2.1);

- CIIOCOOHOCTBIO pa3zpalaThiBaTh METOJUKH M MPOrPaMMBbI IIPOBEACHUS HCCIIeI0BaHUN
IIOPOXOB, TBEPABIX PAKETHBIX TOIUIUB, MOJIUMEPHBIX KOMIIO3UIMOHHBIX MaTepUaIOB U M3JEIUI
U3 HUX, METOJUKH KOHTPOJIS TEXHOJIOTHUECKHX rporieccoB ux nonyuenus (IICK-2.2);



- TOTOBHOCTBIO CHHTE3UPOBATh M HCCIENOBATh (U3UKO-XMMHUYECKHE, B3pbIBUATHIC U
(U3UKO-MEXaHNYECKUE CBOWCTBA SHEPrOHACHIIICHHBIX KOMIIOHEHTOB IOPOXOB M TBEPIbIX
paketHbix Torms ([ICK-2.3);

- TOTOBHOCTBIO IIPOBOJUTH CTaHJAPTHBIE U CEPTU(PUKALMOHHbBIE UCIBITAHUS [TOPOXOB,
TBEPAbIX PAKETHBIX TOIUIUB, MOJMMEPHBIX KOMIIO3MLMOHHBIX MAaTE€pUAIOB M M3JEIUN Ha HX
ocuoge (IICK-2.4).

B pezynomame usyuenusn oucyuniunvl cmyOoeHm 001HCeH:

3HAMb:

- COBPEMEHHBIE METOJbl OLEHKM KadecTBa CMEIIECHUS KOMIIOHEHTOB U KOMILIEKCa
PEOJIOTUYECKUX XaPAKTEPUCTHUK IMOJTMMEPHBIX KOMIIO3ULIMM;

ymemn:

- IpPOBOJUTH HAy4yHbIE HCCIEAOBaHUS B o0O0JacTH MepepabOTKH IUIacTMace M
3JIACTOMEPOB;

enaoems:

- NPAKTUYECKUMHU HaBBIKAMHU CO3JaHUSl KOMIIO3ULIMOHHBIX MAaTE€pPHAIOB C 3aJaHHBIMHU
CBOMCTBaMH.

N3ydenue kypca 6a3upyeTcsi Ha 3HaHUU CTYACHTAMU AMCLMILIMH €CTECTBEHHOHAY4YHOTO
U HHXEHEPHO-XMMUYECKOTO LUKIOB — IPUHIMUIIOB XHMMHH, IOBEPXHOCTHBIX SIBIIEHUH U
JUCIIEPCHBIX CUCTEM, (PU3HUKH, HEOPraHUYECKOH, aHAIUTUYECKOM, OpraHuyeckoi, pusndeckoi
XMMHUH, IPOLIECCOB U aINapaToB, a TAKXKe (PU3MKU U XUMUU ITOJIUMEPOB.

3. Kparkoe conep:kanue IUCHUIIUHBI:

OCHOBHBIE 3aKOHOMEPHOCTH BHYTPEHHEIO M BHEIIHEr0 TPEHHs MpH IepepaboTke
MOJIMMEPHBIX MaTEpPUAJIOB.

Teuenne  pacTBOpoB M paciuiaBoB  nouuMepoB.  OCHOBHBIE — IapaMeTpsl,
XapaKTepU3yIoII1e HEIpepbhIBHOE negopMHUpOBaHUE. OcHoBHas peoJiornyeckas
XapaKTepUCTHKA. Buapl aHoOManmii BSI3KOCTH. 3aBUCHUMOCTb BSI3KOCTM OT CTPYKTYpBl U
MOJIEKYJISIPHO-MACCOBBIX XapaKTepUCTHK Nojumepa. TemmepaTypHas 3aBHCHUMOCTb BSI3KOCTH.
TemnepaTypHO-UHBapHaHTHAs XapaKTEpUCTHKA. BsskocTs pa30aBIeHHBIX "
KOHIIEHTPUPOBAHHBIX PacCTBOPOB. Peosiorys HarmoJIHEHHBIX MOJIMMEPHBIX KOMIIO3UIIHMA

Bsi3ko-ynpyrue cBoHCTBa NOJMMEPHBIX KoMIo3uiui. HopmanbHble HampspkeHHs U
TEYEHUH NOJUMEpPHBIX KoMmmo3uuui. Dddext Baiiccenbepra. bappyc-adpdext. Koapdpumnment
O6okoBoro namieHus. HopManbHble HampspKeHHs U MEPEXOJHbIE PEXHUMBbI J1e(OPMHUPOBAHHUS.
Teopust BbICOKO3JAaCTUYECKON TypOyJaeHTHOocTU. Pacuer M MojenupoBaHHE pPEOJIOrHYECKOIrO
MOBE/ICHNS IOJMMEPHBIX KOMIIO3MIMI. MaTemMaTuueckoe ONUCaHUE IIpollecca TEUEHUS.
MexaHnueckre MOJIEIH PEOJIOTHIYECKOrO MTOBEAECHUS MTOJIMMEPHBIX MaTEPHAIIOB.

JIMCKPETHBII U HENPEPBIBHBIN PEIaKCAMOHHbIN crieKTphl [IpuHIMIBI CYIIEPIO3ULINH
(TeMIiepaTypHO-BpEMEHHAsA, IbE€30-BPEMEHHAs, KOHILIEHTPAllMOHHO-BpEMEHHasT M JAp.), HX
AQHAIUTUYECKOE MTPEICTABICHUE.

TpuboHuka nonuMepHbIX KOMIO3UIMUNA. OCHOBHOHM 3aKOH TpeHUs. ANre3us, ayToresus,
Koresus. BnusiHMe TeMmeparypbl M CKOPOCTH CKOJIBKEHHS Ha BHEIIHEE TPEHHE INOJIMMEPHBIX
komno3uiuil. [IpuMeHenne npuHIUNa TeMIepaTypHO-BPEMEHHOM CyNepHno3UIMKU K BHEIIHEMY
TPEHUIO OJIMMEPOB. BiMsHrUEe COOTHOIIEHHSI BHYTPEHHETO U BHEITHETO TPEHUSI Ha OCOOCHHOCTH
dbopMoBaHUS NOTUMEPHBIX KOMIO3UIMHI. Bkl v mpuunHel 6paka npu GopMOBaHHH.

OKCIIEpUMEHTAJIBHBIE  METOJbl H3YYEHMsI PEOJOTMYEKUX CBOMCTB  MOJIMMEPHBIX
KOMITO3HIIUH.

HayuHble 1 MHXEHEpHBIE OCHOBBI IIPOLIECCOB MOIYUYEHHS MOJIMMEPHBIX MaTEPUAIOB.

Cwmemenne. Kpurepun kadyectBa cmemeHus. CTpykTypHas M MeXaHUYecKas
HEOJHOPOAHOCTh.  «Cyxoe» CMeLIeHHe, HCIOJb30BaHUe  IIaCTU(PHUKATOPOB,  JIETYUHX
pacTBOpUTEIICH, BOJHOM CpPEIbl U Jp. JUISl CMEIICHUS MOJUMEPHBIX KOMIO3UIMK. [IpuHIUITEI
MOJEIUPOBAaHUS cMeleHUs. PU3UKOXUMHS MEK(a3HbIX SBJICHUI B MOJIMMEPHBIX CHCTEMaXx.
Cmecu noamMepoB.

TexHonornyeckue mporecchl HopMOBaHUS OTUMEPHBIX MAaTEPHAIIOB.



I'mppoauHamuka pacIuiaBoB U pacTBOPOB IOIUMMEPOB. M3roToBiaeHNEe U3AENUi METOA0M
JKCTpYy3uH. BanblieBaHMe M KalaHIpOBAaHHME IOJUMEPHBIX MaTtepuanos. lIpeccoBanue, nurbe
NOJ JIaBJICHHUEM U CBOOOJHOE JHThE IMOJMMEPHBIX KoMno3uuui. [lomyyeHune mNOIMMEpHBIX
MaTepUajoB U3 pacTBOpa.

4. O0béM y4eOHOH JUCHHNJIMHBI

B 3auérnbix B akanmem.
Bunpl yue6HO# paboThI eIUHNIaX qacax

OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 5 180
AYAUTOpPHBIE 3aHATHS: 2 72
Jlexruu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I113) — —
Jlaboparopust 1 36
CamocrositesbHas padora (CP): 2 72
CaMOCTOSATENbHOE NU3YYCHUE PA3/ICIIOB TUCIIMILIHHEI 2 72

Buj kKoHTpoIs: 3a4€T / IK3aMeH 1 Jk3ameH (36)

AHHOTanus padoyeil NporpaMMbl AU CHHUIIIMHBI
"XumMnuyeckasi GU3MKA IHEProOHACHIIIIEHHBIX MaTepUAaJIoB"
(b1.B.31)

1. Ileau AUCHMIVIMHBI —  W3y4YCHHE  PA3IMYHBIX  (HOpM  TIpEeBpalICHHUS
SHEpProHachIlleHHbIX MarepuanoB (OM): B3peiBuaThix BewiecTB (BB), mopoxos, TBepabIx
pakeTHbIX TomuB (TPT) 1 UX KOMIIOHEHTOB — TEPMUYECKOE Pa3I0KEHUE, TOPEHUE, IETOHALIMS,
YyBCTBUTEIBHOCTb K Pa3IMYHBIM BHJIaM BO3JCHCTBUSA (HAYaIbHOMY UMITYJIBCY).

OCHOBHBIMU 33JJa4aMU AUCHUILIIUHBI SBIISIOTCS:

- cpopMHpOBaTH YETKHE MPEICTABICHHUS O MEXaHU3ME PA3IUYHBIX (POPM MpeBpaleHHs
OM, uX pa3nuuusaxX U yCIOBHUSIX MEPEX0/1a OHUX (pOpM B JIpyrHe;

- M3Y4YUTb NPHUHLUIBI 00ECHEeYeHUs] XUMHUYECKONW CTaOMIBHOCTH MOPOXOB U TBEPIBIX
PAKETHBIX TOIJIMB Pa3IMYHOIO COCTABA;

- o0ecrneyuTh BIAJEHUE METOJAMH PEryJUpOBaHHUsS 3aKOHOMEPHOCTEH TOpEeHHs
nopoxoB 1 TPT paznuuHOro cocraBa u Ha3HAYEHUS;

- HAyyuThb KOMIUIEKCHOMY IIOAXOAY K KOMIIOHOBKE cocTaBoB mopoxoB u TPT
Pa3IUYHOrO Ha3HAYEHHUS.

[lenu n 3aaum Kypca JOCTUTAIOTCS C IIOMOILBIO 03HAKOMJIEHHSI CTYI€HTOB:

- C OCHOBHBIMHU (hopmamu mpeBpaieHust OM;

- C OCHOBAaMHU KMHETHKM XMMHUYECKHUX PEAKLUI U IPUUNHBI UX CAMOYCKOPEHUS, TEOPHU
Y MEXaHH3Ma TEIIOBOT0, aBTOKATAJIUTHUYECKOI O U LIETTHOTO B3PHIBOB;

- C OCHOBaMH TEPMUYECKOTO pacnaga OM pa3inyHbIX KIACCOB U BIUSHUEM Pa3INYHbIX
BEIL[ECTB HAa 3aKOHOMEPHOCTHU pacnajia,

- C COBPEMEHHBIM COCTOSIHUEM TEOPUM TOpPEHHUS Ta30BbIX U KOHACHCHUPOBAHHBIX
CHCTEM, a TAK)K€ C OCHOBAMH METOJIOB PETYIMPOBAHMS CKOPOCTH ropeHus nmopoxos u TPT u eé
3aBUCUMOCTH OT JABJICHUS U Ha4aJbHOU TEMIIEPATYpHI;

- C KpUTUYECKHUMH YCIOBUSIMU U NMPUYMHAMU HEYCTOWYMBOTO ropeHus 3apsanos BB u
IIOPOXOB;

- C OKCHEepUMEHTAIbHBIMU JIAHHBIMH, [TOJIyY€HHBIMH K HACTOSIIIIEMY BPEMEHU B 00JIaCTH
ropeHus U JeToHauuu DM pa3InyHbIX KJIACCOB M Ha3HAUEHUS;

- C OCHOBaMM MEXaHH3Ma JEeTOHAIuM, e MapaMeTpamMH, BO3MOXKHOCTBIO Iepexoja
TOpEHMS B IETOHALMIO B YCIOBUAX IIPOU3BOACTBA OM;

- C OCHOBHBIMHU IOHSTHAMHM O YyBCTBUTEIBHOCTH OM K pa3iIn4HbIM BO3ACHCTBHSAM.

HucuuruimHa "Xumuueckas (U3MKa SHEProHACHIIICHHBIX MaTepuayioB" Oa3upyercs Ha
3HAHUSAX U YMEHHUSX, [TOJyYEHHBIX CTYACHTaMM IIPU U3y4eHUH (PU3MKH, 00IIel, HeOpraHMYeCKOn
Y OPraHUYECKON XMMUH, MAaTEMaTUKN, XUMUYECKON TEPMOIMHAMUKHU.



2. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS AU CHUTIIHHBI

W3yuenune QuCUMIUIMHBI «XUMHUYECKas (U3UKA SHEPrOHACHIIICHHBIX MAaTEPUANIOBY» MpPU
MOJIFOTOBKE CIIELIUAIMCTOB MO CIIEHUATBHOCTH «XUMHUYECKasi TEXHOIOTHS IHEPrOHACKIIIEHHBIX
MaTepHaJioB U3/IEJINI» HAMpaBJIEHO HA MPUOOPETEHHE CIECAYIOIINX KOMITCTCHIINH:

OO01eKynbTypHBIE:
- CIOCOOHOCTHIO K aOCTPAKTHOMY MBIIIUICHUIO, aHau3y, cuaTe3y (OK-1).
Ob6menpodeccruoHaIbHBIC:

- CIOCOOHOCTBIO  HCHOJB30BaTh  MaTEeMAaTUYECKHE,  €CTECTBEHHOHAYYHBIE U
WH)KEHEPHBIE 3HAHKS [UTs PEIIeHUs 3a1a4 cBoei npodeccronansHoi aesrenpaoctu (OITK-1);

- CIOCOOHOCTBIO pemIaTh 3a7adydl MNPO(ECCHOHATBHON JEATENIFHOCTH Ha OCHOBE
uHpopManMOHHOW W OMOJMOrpadUIEcKOl KyIbTyphl C IPUMEHEHHEM HWH(GOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH M C YYEeTOM OCHOBHBIX TpeOOBaHMH HWH(POPMALMOHHOU
6e3zomacHoctu (OITK-3).

[Tpodeccnonanbhble:

- CIHOCOOHOCTBIO H3y4aTh HAYYHO-TEXHHUYECKYI0 HH(GOpPMAIUIO, OTEYECTBEHHBIN U
3apyOeKHBIN OMBIT 10 TemaTuke uccaenoBannii (ITK-10);

- CHOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOAbl HCCIEeIOBAaHUS, IPOBOAUTH
CTaHJApTHBIE M CEePTU(UKALMOHHBIE WCIBITAaHUS MATEPHAJIOB, W3ICIUNA M TEXHOJIOTMYECKHX
nporeccos (ITK-11);

- CIOCOOHOCTBIO TUIAHMPOBATH W TPOBOJUTH HEOOXOAMMBIA SKCIIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATU3UPOBATH MOJTydeHHBIE pe3yinbraThl ([TK-12);

- CIOCOOHOCTBIO K HAIMCAHUIO OTYETOB, pedepaToB, MyOIMKAUUH W MYOJUYIHBIX
oOcyxaeHuil, GopMynupoBaTh MPAKTUYECKUE PEKOMEHJIAIUU MO HCIOJIb30BAHUIO PE3YIbTATOB
Hay4HbIX uccienoBanuii (ITK-13);

- TOTOBHOCTBIO B COCTaBE I'PYMIIbI IPOBOJUTH IKCIEPTU3Y NPOUCLIECTBUN C ydacTHEM
SHEPrOHACHINICHHBIX MaTepuanoB u usaenui (I1K-18).

ITpodeccronanbHO-CIeUANU3UPOBAHHBIE:

- CHOCOOHOCTBIO YIPAaBIATh TEXHOJIOTMYECKMMM IPOLECCaMH IOJIy4€HUs IOPOXOB,
TBEP/IbIX PAKETHBIX TOIUIMB, MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHAJIOB U U3EIUH U3 HUX, a
TaKXKe OTIENbHBIX KOMIIOHEHTOB, NPOTHO3MPOBATH M PETYIMPOBATH MX OJKCILTyaTallMOHHBIE
CBOICTBA, OMPEIEISITh MapaMeTPbl TEXHOJIOTHUECKHX mpolieccoB ux noiyudenus (IICK-2.1);

- CIOCOOHOCTBIO pa3paldaThiBaTh METOJIMKH U MPOrpaMMBbl MIPOBEIEHUS MCCIIEIOBAHUN
IIOPOXOB, TBEPABIX PAKETHBIX TOIUIUB, MOJIUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaIOB U U3JENUI
U3 HUX, METOJIUKH KOHTPOJIS TEXHOJIOTHUECKHX mporieccoB ux nonyudenus ([ICK-2.2);

- TOTOBHOCTBIO CHHTE3UpPOBATh M HCCIENOBAaTh (U3UKO-XMMHUYECKHE, B3pbIBUATHIE U
(GU3NKO-MEXaHNYECKHE CBOWCTBA OJHEPTOHACHIIICHHBIX KOMIIOHEHTOB IIOPOXOB M TBEPIBIX
paketHbix TorumBs ([ICK-2.3);

- TOTOBHOCTBIO MTPOBOJUTH CTAaH/IAPTHBIC U CEPTH(PHUKAIMOHHBIC UCIBITAHHUS MTOPOXOB,
TBEPABIX PAKETHBIX TOIUIUB, MOJUMEPHBIX KOMIO3UIIMOHHBIX MAaTEPUAIIOB M W3JEIHI Ha HX
ocHoge ([ICK-2.4).

B pezynomame usyuenusn oucyuniaunvl cmyOoeHm 00194CeH:

3namo:

—  MEXaHH3M CaMOYCKOPSIOIUXCS XMMUYECKUX peakluil pH mpeBpaiieHun OM;

—  YCIIOBHS TEIUIOBOTO, aBTOKATAIMTHUECKOTO U IIETTHOTO TETJIOBOTO B3PHIBA;

—  MEXaHM3M TEPMHUECKOTO Pa3NOKEHHs Pa3NuuHbIX BB — KOMIOHEHTOB MOpOXOB U
TPT, sHeprun akTUBALMM PEAKIUH, JUMUTHPYIOIINX UX PACIaJl, SKCIIEPUMEHTAIBHBIE METO/bI
UCCIIEIOBaHMS U BIMSHUE HA pacmajl pa3INuHbIX (PaKTOPOB;

—  METOAbl TOJYYEHHS TEPMHUYECKOW ycToMdumBOCTH mOpoxoB W TPT paznuuHoro
COCTaBa;

— TpeOoBaHHs K ropeHHI0 mopoxoB u TPT, 3aBHCHMOCTH CKOPOCTHM TOpPEHHS OT
JIaBJICHUS U HAYAIBHOM TeMIepaTyphl 3apsaa U UX MPAaKTHUYECKOe 3HAYCHHUE,



— 3aKOHOMEPHOCTU M MEXaHU3M TOPEHHs IOPOXOB Ha OCHOBE HUTPOLECIUIIOJIO3BI U
CMECEBbIX TOIUIMB Ha OCHOBE pAa3IMYHBIX OKHUCIUTENeHl (CHOCOOHBIX M HECHOCOOHBIX K
CaMOCTOSITEIbHOMY TOPEHHIO). Mojenn TOpeHus, 30Hbl TOPEHUs, TEIUIOBOW OajaHc, Bexymias
30Ha TOpEHUs, BIUSHUE HAa CKOPOCTb IropeHus NnopoxoB U TPT pa3mu4HbIX KOMIIOHEHTOB
(metaisl, BB, azunocoenunenus u ap.);

—  CIIOCOOBI PeryJIMpoBaHUsl CKOPOCTH T'OPEHUs] OAJUIMCTUTHBIX U CMECEBBIX TOIUIMB U
MX 3aBUCUMOCTH OT JABJICHUS U OT HA4aJbHOW TEMIIEPATypHI,

— HeycroitunBoe roperrne BB u mopoxos. [IpudnHbel 1 0cOOEHHOCTH TOPEHHS TTOPOXOB
B PAKETHOM J[BUTATEJIE U B KaHAJIE CTBOJIA. BHUIbI aHOMAJIBHOI'O TOPEHUS U UX YCTPAHEHUE;

— MEXaHW3M [JETOHAalMU Ta30BbIX M KOHJICHCHUPOBAaHHBIX CHCTEM; OCHOBHBIC
napamMeTpsl A€TOHAUU (KPUTHUUYECKUHM JHUaMeTp U CKOPOCTb JETOHALMU) JUIs pa3indHbIX OM —
BB, 10poxoB 1 cMeCEBBIX TOIUIMB Ha OCHOBE IIEPXJIOpaTa AMMOHHMS

—  YYBCTBUTENIBHOCTh DM K Pa3JIMYHBIM BO3JEHCTBUSAM — MEXaHM3M BO30YXKIEHHUS U
METOJbl OIpPENEICHHUS] YyBCTBUTEIBHOCTU K yAapy, TEIUIOBOMY BO3JEHCTBUIO, MCKpE U IIp.
Paszpymaromee neiicterue B3pbIBa;

— BO3MOXKHOCTH II€pexojia TOpeHHs B JETOHALMIO MPHU IOJIYYEHUH OaJUIMCTHUTHBIX
IIOPOXOB. MeToabl yCTpaHEHHUS.

Ymemo:

—  paccUMTHIBaTh CTENEHb TEPMHUYECKOIO pacrajga KOMIIOHEHTOB W KOMIIO3MLMH B
TEYEHUE TAPAHTUWHBIX CPOKOB XPAHEHMS U IIPU UX IOJyYECHHUH,

—  paccuMThIBaTh TEIUIOBOM OanaHc mpu ropeHuu OM;

—  paccuMThIBaTh O€30IMacHbIE PACCTOSIHUS 10 JEHCTBUIO yapHOW BOJIHBI;

— NPEVIOKUTh IIyTH PETyJUPOBAaHUS CKOPOCTH TOpEHUS U €€ 3aBUCHUMOCTH OT
nasnenus Uit TPT ¢ 3agaHHON SHEPreTUKON U COCTaBOM,;

— OLEHUTh ONACHOCTh W3TOTOBJICHMS M JKcIulyaranuu 3apsanoB TPT u mopoxos B
3aBUCHMOCTH OT MX COCTAaBa.

Braoemnw:

— HaBblkamu Oe3zonacHoi pabotsl ¢ BB, nopoxamu u TPT;

—  METOAaMH OINpEeIeIeHUS KHHETHYECKUX ITapaMeTPOB pas3yioxkeHus nopoxos u TPT:

—  METOAaMHU OIPENEIICHU TEMIIEPATYPBI BCIBIIIKA U BPEMEHHU €€ 3a1CPKKH;

—  METOAaMH OIPENEIIECHUs 3aBUCUMOCTA CKOPOCTU F'OPEHMS OT JABJICHUSA U HAYaJIbHON
TEMIIEPATYPHI 3apsiaa;

— METOJAaMH pacyera cocTaBa MPOAYKTOB M TEMIIEpaTypbl ropeHus nopoxos u TPT,
HKCIIEPUMEHTAIIBHBIM METOJIOM ONPEIEICHUS TEMITEpATyphbl TOPEHMUS,

— METOJaMM ONPENENIEHUs YyBCTBUTENbHOCTH MopoxoB W TPT k pasnnunsiM
UMITYJIbCaM (TEIIOBOMY, MEXaHUUYECKOMY, TETOHAIIMOHHOMY).

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

3.1 Beenenue

Ienu, 3amaum Kypca u ero cojaepxanue. TpedboBanus, mpeabsBiasieMbie K BB, mopoxam u
TPT. Knaccudukanus BB no kmaccam u ycroituuBoctu ropenusi. Kimaccudukaiust mopoxos u
TPT. KomnonoBka nopoxoB u TPT. Ilpumenenue nopoxos. OcHOBHbIE (HhOPMBI MPEBPALIECHUS
BB u nopoxos.

3.2 KuHeTHKa XMMHYECKUX PeaKlUil TOpeHNs U B3pbIBa

CKOpOCTb, MOPSAOK U SHTAJIBIUS peaKLuy, I1yOuHa npesparieHus. CaMoycKopsIonmecs
XUMUYECKHE PEAKIUU — OCHOBA MPOLECCOB TOPEHMsI M JETOHAIMU. Pa3nuyHble MEXaHHU3MBI
CaMOYCKOPEHHsI PEAKLUN: TEIUIOBOE YCKOPEHHUE, TEIUIOBOU B3pBIB I'a30B U KOHJEHCUPOBAHHBIX
BemecTs. MHAyKimoHHbIM nepuol. BnusHue pasmepa 3apsaa Ha BO3MOXKHOCTh Pa3sBUTHUSA
TEIUIOBOTO B3pbIBA. ABTOKATAJIUTHUECKOE YCKOPEHHUE (aBTOKATAIUTUYECKUI TEIUIOBOM B3pBIB).
[{ermHO#1 B3pBHIB.

3.3 TepMuueckoe pa3jioxkeHHe U XUMHUYeCKasi cToiikocTh BB, mopoxos u TPT



OOmiast xapakTepucTUKa IpoleccoB pasioxenus BB u meronsr ux usydenus. . Pacnan
HUTpo3¢upoB. Knaccudukauus HUTPOAIPUPOB MO Xapakrepy pacnaga. MexaHU3M peakiui
HAyYaIbHOM CTaguu pacnaaa. BrusHue crpoeHus HUTpo3(pUpoB Ha CKOPOCTH pacnazna. Peakuuu,
CONPOBOXKAAIOIIME pacnal. PasnuuHble MEXaHH3MBI CaMOYCKOPEHHs IPOLECCOB Pa3IOKEHUS
HUTPOIPUPOB.

Kunernka u MexaHu3M pasnokeHuss HutparoB | rpynmbel. Kucneli  ruzpponus
HUTPO3(upoB. MHIyKIMOHHBIN meproa. BiausHue Ha pacnan HUTpod(hupoB | rpynmbl BOJIHI,
KHCJIOPOJa, KUCJIOT U IIEN0YEH.

Pacniag HutpatoB 2-o#i u 3-eil rpynn. BiusiHue Boabl, KUCI0poaa, KUCIOT U APYTUX
BEIIIECTB HA PA3JIOKEHUE HUTPATOB 2-0i U 3-€il rpymil.

Pacnan HuTpocoeaMHEHHT 1 HUTPOAMUHOB. BiusiHME HA CKOPOCTH pacliajia arperaTHOro
cocrossHus BB.

TepMuueckoe pa3inoxkeHHUE OCHOBBI OAJUIMCTUTHBIX IOPOXOB — CUCTEM HUTPOLIEIIIIOII03a-
HUTPOIJIMUEPUH. BiausHue Boabl, KHCIOPOJa, KUCIOT HA Pa3IokKEHHUE TIOPOXOB.

Croiikocts BB u nopoxoB u Meronsl ee omnpeaeneHuss. Ctabunu3aTopbl XUMHUYECKON
CTOMKOCTH.

OcobeHHOCTH pacnajia MOpPOXOB C HATIOJTHUTEISIMHU.

Paznoxenue nepxsopata ammonus (IIXA) npu ynaneHuu U B OpUCYTCTBUM MPOJYKTOB
pacniaga. Crenens pacnana [IXA B pasnmuunbix yciaoBusix. BrnusiHue nucniepcHoctu I1XA nHa
CKOpOCTh pacnaia. BrausHue pasnuuHbix no0aBok Ha pacnaa. Pacnmax cmeceir IIXA ¢
OpraHMYECKUMHU BELIECTBAMH.

Crenenb pacnaga nopoxoB u TPT nipu ux npousBoaCTBE U XpaHeHUH. Posib XuMu4eckon
CTOMKOCTH JJIs TapaHTUMHBIX CPOKOB XpaHEHUS 3apsiI0B.

3.4 I'openue nopoxosB u TPT

TpeboBanusi, mnpeabsaBisgeMble K ropeHuto mnopoxoB u TPT. Meronsl wusyueHus
npoueccos ropeHus nopoxos U TPT. Onpenenenne 3aBUCUMOCTH CKOPOCTH TOPEHMSI TIOPOXOB
OT JaBJE€HMs W HaAdyaJbHOM Temmeparypbl 3apsana. l[lpakThueckoe 3Hau€HUE YKa3aHHBIX
3aBucumocTeil. OnpeneneHue pacupeesIeHns TEMIIEPATYphl B BOJIHE TOpeHUs 1opoxoB u TPT.
TemoBoii Oananc KOHAEHCUPOBAHHOM (ha3bl IPU TOPEHUU TOPOXOB.

Teopus ropenuns nopoxos u TPT. Paznmuyneie Mogenu nopoxos.

TI'openue nopoxoe

MexaHu3M TOpeHusi OaJUIMCTUTHBIX MOPOXOB. MHOrocTaAMHHOCTh Mpoliecca TOpPEeHusl.
Benymas cragus ropenusi nopoxos. BiusiHue coctaBa OasIMCTUTHBIX TOPOXOB HAa CKOPOCTh MX
TOpEeHUsl B pa3IMYHOM WHTEpBal€ JaBJIEHUSA. METOAbl ONpENENIEHUs CKOPOCTU TOpPEHUs
KOHJCHCUPOBaHHbIX cHcTeM. bom0a mnocTossHHOro JaBieHus. MaHomeTpuyeckas OomoOa.
HccnenoBanusi CTPYKTYpPBI IUIAMEHHU.

3aBUCUMOCTh CKOPOCTH TOPEHUSI MUPOKCUIMHOBBIX TOPOXOB OT PA3IUYHBIX (PaKTOPOB.

TI'openue cmeceswvix meepovix monaue (CTT)

Kunernueckuit u nud@y3noHHbId pexumbl ropeHus. ['opeHue mepxjiopara aMMOHUS.
BnusHune roprouero Ha ropeHue IIXA. 3aBucuMocTH CKOPOCTH TOpPEHHUS TOIUIMB OT
COOTHOILEHUSI OKUCIUTENS M TOPIOYEro, MPHUPOAbI CBS3YIOIIET0, AUCIEPCHOCTH OKHCIUTENS U
metasuia. Moaenu roperust CTT. 3akoHOMEPHOCTH TOPEHUS TOIUIMB HA OCHOBE OBICTPOTOPSIINX
OKHCIIUTENEH.

I'openue cucreM Ha OCHOBE AaKTUBHOI'O CBS3YIOLIETO M HAIOJHUTENEH, CIIOCOOHBIX K
CaMOCTOSITEIbHOMY TrOpeHHI0. [ 'eomeTpuueckas u pusnueckas MOAEIN TOPEHUs.

I'openue cucteM Ha OCHOBE OKHCIHUTENEH, HECIOCOOHBIX K CAMOCTOSITEIbHOMY TOPEHHIO
(HuTpaT Kanus, nepxjopar Kamus U 1p.). OcoOEHHOCTH TOpEeHHs MOXKapOTYyLIAIIUX MOPOXOB.
[TonHOTa M YyCTOWYMBOCTH UX TOPEHHSI TPU aTMOC(HEPHOM JJaBIICHUH.

Kpumuueckue ycnosus copenusa BB

Kputnueckuii u mnpenenbHbld AMaMeTpbl TOPEHUS U 3aBUCUMOCTh UX BEJIMYUHBI OT
paznTu4HBIX (HaKTOPOB (IPUPOIBI BEIIECTBA, COCTaBa NOPOXa, NABJICHUS U T.1.).

3.5 HeycToiiunBoe ropeHue B3pbIBYATHIX BelllecTB, MopoxoB u TPT



I'mppoarHamuyeckas HEyCTOMYMBOCTb TOPEHHUs ra30B U KUAKUX BB.

HeycroitunBoe ropenne mopomkooOpa3HbIX 3apsA0B, COAEPXKALIUX MOPbI U TPEIIHHBI.
["openue B TpelmHax, MeNsix 1 nopax. BiausHue naBinenus, pasmepa mnop u Apyrux (pakTopoB Ha
BO3HMKHOBEHHUE HEYCTOMUYMBOI'O TOPEHHUS.

TeruoBol ynap npu ropeHuu Kpuctauios BB.

3.6 PeryiupoBanue ckopocTH ropeHusi nopoxos u TPT
Xumuueckue memoowvl pe2ynupoeanus ckopocmu 2openus nopoxoe u TPT

PerynupoBanue ckopoctu ropenusi TPT ¢ moMonipio KaTaau3aTopoB. 3aKOHOMEPHOCTH
BIMSIHUAS M MEXaHU3M JCUCTBUS KaTaaU3aTOpPOB Ha ropenue OamnuctuTHeIXx TPT pazmuunoro
coctaBa. CHMKEHUE 3aBHCUMOCTH CKOpPOCTH TOpEHHs OT JaBiieHUsA. PeryimmpoBaHue CKOpOCTH
ropenust CTT Ha ocnoBe [IXA ¢ nmomoripio Karanu3atopoB. DakTopsl, BAUSIONINE HA KaTaau3
ropeHus. PerynupoBaHue 3aBUCUMOCTH CKOPOCTH ropeHusi nopoxoB u TPT oT HavanbHOM
Temrneparypsl 3apsaa. CHIKEHUE CKOPOCTH TOPEHUS OATTUCTUTHBIX U CMECEBBIX TTOPOXOB.

QDu3uuecKkue Memoosl pecyiuposanus cKopocmu 2openus nopoxose u TPT

VBenuueHue CKOPOCTM TOpPEHHs C  IOMOIIBI0  OBICTPOrOpAIIUMX  3JIEMEHTOB.

OuiIbTpalMOHHBIA MeTOA. MeToA TeIIONPOBOAAIINX 3JIEMEHTOB.
Pa3zopoc ckopocmeit 2openus

Pa3bpoc ckopocteit ropenuss mopoxoB u TPT. OcHoBHble (akTopbl (peLenTypHBIE,
TEXHOJIOTHYECKHUE), BIUSIONIME HAa BEIUYMHY pa3dpoca uisi OaUIMCTUTHBIX U CMECEBBIX
MIOPOXOB.

Ocoobennocmu 2o0peHus NOPOX08 6 O6U2AMEIAX U CHIBOTIbHBIX CUCHEMAX

BnusiHne moroka ra3oB Ha CKOPOCTb TOPEHHUsS, PE30HAHCHOE TOPEHHE M METOJIbl €ro
ycrpaHeHus. bopp6a ¢ AyIbHBIM U 3aCOIIOBBIM IIAMEHEM.

3.7 Nleronamusi BB, nopoxos u TPT

Ilepexox ropenuss ra3oB B JAeTOHaUMIO. HWKHMM M BEpXHUH IIpenesbl B3pbIBA.
Jeronanus KOHACHCUPOBaHHBIX BB.

[Tapamerpsr geronamuu. Cxkopocth netoHanuu BB u 3aBUcHMMOCTE €€ OT pa3muyHBIX
daxTopoB. ['mapoannamuueckas Teopus. [lapieHue B y1apHOM U 1eTOHAIMOHHON BosHe. Touka
UYemnena-Xyre. [llupuna 30HbI peakiuu npu AeToHaMU. MexaHu3m Bo30YKIEHHS U pa3BUTHS
peakuuu npu JetoHauuu. [lytn oOpazoBanust ouaroB. KpuTuueckuil auaMeTp AeTOHAIUH.
JletonanmonHas crnocoOHOCTh pasznuuHbiX BB, mopoxoB m TPT u 3aBUCUMOCT HX OT
pa3nYHbIX (PAKTOPOB (TEMJI0Ta B3PhIBA, IUIOTHOCTh, TOMOI'€HHOCTh, HAJIMYKE TBEP/IbIX BEIIECTB
u ap.).

3.8 Pabora u paspymalouee JeiicTBie B3pbIBa

MectHoe, OpuzanTHOE U (hyracHOe JeHCTBUE B3pbIBa. METOAbI OIICHKH.

VYnapHble BOJHBI, TPOTHJIOBBIN ASKBUBaNEHT. PaccrosiHus, OGe3omacHble MO ACHCTBUIO
YIApHOH BOJIHBI.

3.9 YyscrBuTeabHOCTH BB, nopoxoB u TPT k pa3iu4HbIM BO31elcTBUAM

[Tonsitue o uwyBcTBUTENbHOCTH BB. Pa3nuunbie BUbI HAYaIbHOTO UMITYJIbCA

Bo3zoyscoenue 3pvieuamozo npeepauienus menioéblm UMNY1bCoOM

UysctBuTensHocTh BB, mopoxoB um TPT k TtemmoBoMy wumnyibcy. HarpeB wu
BOCIIJIAMEHSIEMOCTh TOpoXoB. CrnocoObl ompeneneHus YyBCTBUTEIBHOCTH K TEIJIOBOMY
UMIYJbCY (TeMIepaTypa BCIBILIKY, 33JIep’KKa BCIIBIILIKY, BocIulaMeHeHue BB u mopoxos).

Bo3zoyscoenue 63pviea npu mexanuueckux 6030€icmeunx

MexaHn3M BO3HHKHOBEHUS B3pbIBa IIPU yape U TpeHHUH. Pa3zorpes npu yaape U TpEeHUH,
BH/Ibl OYaroB pa3orpeBa, MX KPUTHUECKUH pa3Mmep. BinsHME Tra30BbIX BKIIOUEHUN U TBEPIBIX
n00aBOK Ha BO3HMKHOBEHHME MECTHBIX pa3orpeBOB IPH MEXAaHHMYECKOM BO3/EHUCTBUU.
Cencubunmsaropsl U prermatuzaropbl. MeTOIBI ONpeieeHusl 4yBCTBUTEIbHOCTH BB, mopoxos
u TPT k mexaHumdyeckum BO3AeWCTBUAM (yHaapy, TPEHHUIO, MPOCTpeny myjed u T.1.). Metoasl
ucnbiTanus: kKonpel K-44-1 u K-44-11, npuboper Nel, Ne2 u Ne3. OcHOBHBIE XapaKTEPHUCTUKU
YYBCTBUTEIHHOCTU. UyBCTBUTENHHOCTD PAa3INYHbIX BB, OaTUCTUTHBIX U CMECeBbIX TTOPOXOB U



ux nonypabpukaToB K pPa3IUYHBIM MEXaHUYECKHMM BO3JcHCTBHAM. BrusHue Ha
YYyBCTBUTEIBLHOCTh cocTaBa mopoxoB v TPT u HavanbHOM TeMmepaTypbl
Bo3oycoenue 63pviea npu OunHamuyecKux 6030eiUcmeusx

UyscrBurenbHocTh BB, nonyhadpukaToB v roTOBBIX W3/1€IHI OaNIMCTUTHBIX IIOPOXOB U
CTT x ynapHoii BoiHe. MuHUMaNbHBI MHULMUPYIOMUN uMmnyiasc. Ilepenauya neroHauuu Ha
paccTostHuu. Metoasl onpeneneHus. BiausHue cocraBa nopoxoB U CTT Ha mx B3phIBUaThIE
JIETOHAITMOHHBIEC XapaKTEPUCTUKHU.

Ilepexoo zopenus 6 oemonayuro (I117])

Ilepexon ropenuss OM B JETOHALMIO B YCIOBHUSAX MPOM3BOACTBA. MeXaHU3M IEpexo/a.
HuskockopocTHass Uu  BBICOKOCKOPOCTHast — JeToHauus. Metoasl  omeHkd.  CrocoObl
MpEe0TBPALIECHUS TTEPEX0/a TOPEHUS BO B3PHIB.

4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auérnbix B akanmem.
Bunpl yueOHOI paboThI eIMHUIIAX qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 10 360
AYyIMTOPHBbIE 3aHATHS: 45 162
Jlexuunu (Jlek) 2 72
[Tpaktuueckue 3ansatus (I113) — —
Jlaboparopust 2.5 90
CamocrositesbHas padora (CP): 4.5 162
CamocrosiTenbHOE U3YUYCHHE Pa3/IeNIOB JUCIUIUIMHBI, 4.5 162
MOJITOTOBKA K J1a00paTOpHBIM paboTam
Dx3ameH (36)
Buj kontpos: 3a4éT / 3k3aMeH 1 3auér ¢
OLIEHKOH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIMHBI
"Xumus noaumepon'’
(b1.B.32)

1. Hean aMCHMIUIMHBI — H3yY€HUE METOJIOB U CIOCOOOB CHHTE3a IOJIMMEPOB,
XUMHYECKHUX CBOMCTB MTOJINMEPOB, IPOLIECCOB OTBEPKIAEHUS TOJIMMEPOB.

OCHOBHBIMU 3aJJauaMi AUCHUILIIUHBI SBIISIOTCA:

- JaThb TMpejcTaBileHHss 00 OOIMX 3aKOHOMEPHOCTSX MOJYYeHHUsS CHUHTETHYECKUX
Kay4yKOB;

- chopMuUpoBaTh 4YeTKHE MpPEACTaBIeHUS 00 OCHOBHBIX CHoco0ax IMONyYeHHS
CUHTETHUYECKUX KayYyKOB;

- IO3HaKOMHUTb C OCHOBHBIMU IIPOLIECCAMH OTBEPKIEHHUS CHHTETUYECKUX Kay1yKOB.

Ienu n 3a1aumn Kypca JOCTUTAKOTCS C TOMOIIBIO O3HAKOMJIEHUS CTYI€HTOB:

- C OCHOBHBIMM THUIIAMHM CHHTETHYECKMX KaydyKOB, B TOM YHCJIE C IOJUMEPAMH,
MPUMEHSIEMBIMU /1711 U3TOTOBJICHUS SHEPTETUUYECKUX MaTepUaIOB;

- C COBPEMEHHBIM COCTOSIHUEM HayKH O XUMHHU 1aCTOMEPOB;

- C OCHOBHBIMHU OTBEP)KIAIOIIMMH areHTaMu, B TOM UHCIIE€ C OTBEPKAAIOIIUMU areHTaMu
IPUMEHSIEMBIMU IPU U3TOTOBJIEHUS SHEPTETUYECKUX MaTEPUAIIOB.

Jucuumnuza "Xumus noaumepoB" Oa3upyeTcs Ha 3HAHUSAX U YMEHHUAX, MOTYyYEHHBIX
CTYJIEHTaMH IIPU U3yUYEHUU OPTaHNYECKON XUMHUH, MaTEMaTHKU.

2. TpeGoBaHus K pe3yJibTATaM OCBOCHUS TUCHHUILIHHBI

I/IsyquHe JUCHUITIIIMHBI «XuMus MMOJIMMEPOB» MPHU MOATOTOBKE CICHUAINCTOB II0
CHEIUAIbHOCTH  «XUMHUYECKasi TEXHOJIOTHsSI SHEPTrOHACHIIICHHBIX MAaTepHalIOB HU3JIEIHI»
HaNpaBJICHO HA MPUOOPETEHHE CIEAYIONIMX KOMIIETCHIIUMI:



OobmenpodeccuoHanbHBIE:

- CHOCOOHOCTBIO  HUCIONB30BaTh  MaTeMaTUYEeCKUE,  €CTECTBEHHOHAy4YHble U
WH)KEHEPHBIC 3HAHUS JUTSl PEIICHHUs 3a1a4 cBoei npodeccronansHoi aesrenproctu (OITK-1);

- CIOCOOHOCTBIO MPO(ECCHOHANFHO HCIOJIB30BaTh COBPEMEHHOE TEXHOJIOIMYECKOe U
aHAJTUTHYECKOE O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEACHUIO HAYYHOTO HCCIECIOBaHUSA U
aHaJIM3y MOJYYCHHBIX MPU ero npoBeaeHuu pe3yinbraroB (OI1K-2).

[TpodeccnonanbHble:

- CHOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTMYECKUH TMPOLECC B COOTBETCTBUM C
periaMeHTOM M HCIOJIb30BaTh TEXHUUYECKUE CpEACTBA JJIi KOHTPOJS €ro OCHOBHBIX
apaMeTpOB, CBOWCTB ChIPbs U roToBOM npoaykiwu (ITK-1);

- CIIOCOOHOCTBIO JOOMBATHCSA COOJIOACHUS HOPM OXpaHbl TPyHa, MPAaBUI TEXHUKHU
0e30MacHOCTH, TPOU3BOJCTBEHHOW CaHUTAPUU U MOKapHOW Oe30macHOCTH Ha pabodyeM MecTe
(IIK-3);

- CHOCOOHOCTBIO K pEIICHUI0 NPO(EeCcCHOHANBHBIX MPOU3BOJCTBEHHBIX 3ajad,
BKITIOYAIOIIUX Pa3paOdOTKy HOPM BBIPAOOTKH M TEXHOJIOTUYECKHX HOPMATHBOB PACXOIOBAaHUS
CBIPBS, MAaTEpUAJIOB M PHEPTeTUYECKUX 3aTpaT, o0ecrieueHrne TpeOOBaHMI MO cTaHAapTU3ALIUY,
cepTUPUKAIMM W Ka4eCTBY MPOAYKIHUH, COBEPUICHCTBOBAHWE KOHTPOJSI TEXHOJIOTUYECKOTO
nporecca (ITK-4);

- CIOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIE METOJbI HCCIICIOBAHUS, IPOBOANUTH
CTaHJapTHBIE U CEpTU(UKAIMOHHBIE HCIBITAHUS MAaTEPHANIOB, M3ACIUNA U TEXHOJIOTHYECKUX
npoueccos (ITK-11);

- TOTOBHOCTBIO B COCTaBe€ TPYIIIbI MPOBOJUTH SKCIEPTUIY MPOUCIIECTBHI C yHacTHEM
OHEProHACHINICHHBIX MaTepuanoB u u3aenui ([1K-18).

[IpodeccrnonanpHo-criennanu3upPOBaHHBIEC:

- CIOCOOHOCTBIO YIPABIATH TEXHOJIOTMYECKHMMH IIPOLECCAMU TIOIYYEHHUS IOPOXOB,
TBEPJIbIX PAKETHBIX TOIUIMB, MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHAJIOB U U3EIUH U3 HUX, a
TaKXe OTIENBHBIX KOMIIOHEHTOB, NMPOTHO3UPOBATH M PETYIMPOBATH HMX SKCIUTyaTallMOHHBIC
CBOICTBA, OMPEIEISITh MapaMeTPbl TEXHOJIOTHUECKHX mpolieccoB ux noiyuyenus (IICK-2.1);

- CHOCOOHOCTBIO pa3paldaThiBaTh METOJIMKH U MPOrpaMMBbl MIPOBEIEHUS UCCIIECIOBAHUN
MIOPOXOB, TBEPABIX PAKETHBIX TOIUIUB, MOJMMEPHBIX KOMIO3UIMOHHBIX MAaTEPUAIOB U U3JEIUN
U3 HUX, METOJIMKH KOHTPOJIS TEXHOJIOTHYECKHX mporieccoB ux nonyuenus ([ICK-2.2);

- TOTOBHOCTBIO CHHTE3UpPOBATh M HCCIENOBAaTh (U3UKO-XMMHUYECKHE, B3pbIBUATHIE U
($U3NKO-MEXaHNYECKHE CBOWCTBA OJHEPTOHACHIIICHHBIX KOMIIOHEHTOB IIOPOXOB M TBEPABIX
paketHbix Toruue (IICK-2.3);

- TOTOBHOCTBIO MIPOBOJUTH CTAaH/IAPTHBIC U CEPTH(PHUKAIMOHHBIE UCIBITAHHUS MTOPOXOB,
TBEPJBIX PAKETHBIX TOIUIUB, MOJUMEPHBIX KOMIIO3MLMOHHBIX MaTepHAJIOB W M3JEIMA Ha X
ocHoge (I[ICK-2.4).

B pezynomame usyuenusn oucyuniaunvl cmyOoeHm 0014CeH:

3namo:

- MEXaHU3Mbl  paJUKAIbHOM,  KAaTHOHHOM, AHHOHHOW  TOJMMEpHU3AlUUd U
TIOJIMKOHICHCAITIH,

- OCHOBHBIE THUIIBl TIOJIUMEPOB, TNPUMEHSIEMBIX MpPHU CO3JAHUU HHEPreTHUYECKUX
MaTepHasoB;

- XUMHIO TIPOLIECCOB OTBEPXkACHUS MOJIUMEPOB, CUCTEMbI OTBEPKIACHUS M MEXaHU3MBI
peaKLMil OTBEPKIACHUS.

Ymemn:

- pa3nryaTh OCHOBHBIE BHJIBI TIOJIMMEPOB, TIPUMEHSIEMBIX TIPH CO3JaHUU YHEPTETHIECKUX
MaTepuajoB (M0 TeMIlepaType CTEKJIOBaHUS, TeMIIepaType TEeKY4ecTH, OpraHOJEeNTHYEeCKUM
TPOSIBIICHUSIM).

Braoemy:

- HaBBIKAMU U3Yy4YeHUs U 00001IeHNs HHGOPMAITUU B 00JIaCTH XUMHUH TIOJIMMEPOB.

3. Kparkoe comepxxanue JMCUMILIAHBI:



1. Beenenue

3HaueHue JUCHUIUIMHBL JJIi TOJATOTOBKM CTYJIEHTOB B OO0JAacTU TEXHOJOTUU H
MaTepHUaJIOBEICHUs MMOJUMEPHBIX KoMro3unuil. [loHaTHe 0 THMax MOJIMMEPHBIX KOMIO3ULIUM.
CBs13b JUCHMILTUHBI C O0IIETEOPETUYECKUMU U CIIEUATbHBIMU KypCaMHU.

2. PagukanpHas nonuMmepusanus. MexaHusM pajukaabHOM nosnuMepusanuu. OCHOBHBIE
ctaauu nonmuMepusanuu. Crioco6sl nHULIMKUpPOBaHuA. Peakiuu pocta, 0OpbiBa U Miepeaayuu Lemu.
WMuutmaTopsl, THTUOUTOPBI U PETYISITOPHI TOJTUMEPU3AIIHH.

3. Honnas nomumepusanus. Kartnonnas nommmepusanus. Karanuzaropsl. Peakiumn
00pa3oBaHMs aKTUBHOTO LIEHTPA, POCTa, OOPHIBA U Mepenaun Lend. AHHOHHAS MOJIUMEPU3aLus.
Karanuzatoper momumepusanuu. OCOOGHHOCTH peakiuid pocta W oOpeiBa menu. "Kupbie"
MakpoMoJeKyibl. [lomydenue 0I10K-COMOIUMEPOB.

4. TlonukonaeHcauusa. Bunbl MoHOMepoB. (akTOphl, BIHAIONIME HA MOJIEKYJSPHYIO
Maccy 1 MMP. MeToibl ipoBeIeHNs] peaKIUil IIOJUKOHICHCALUH.

5. OcHoBHbIe TUMNBI TonUMepoB. [lonmuOyTanueHoBbIE U M3OMPEHOBBIE KAYUYKH.
JIMBUHWIHUTPUIIGHBIE W KapOOKCUIMPOBaHHBIE Kayuykd. Kaydyyku C  KOHIEBBIMU
GbyHKIIMOHANBHBIMU TpymnnaMu. [lonuoneduHsl, MOMMAKpUIATHI, MONMUAI(OUPHI, MOJIMYPETAHBI,
MOJIMAMUJIbI, STIOKCUIHBIE CMOJIBI, TOJIUCYIb(GUIBI. DHEPTOHACKIIICHHBIE TTOJIUMEPHI.

6. X¥MHs MIPOLIECCOB OTBEPKACHUS MOAUMEPOB. CUCTEMBI OTBEPKICHUS U MEXAHU3MBbI
peaKkIui OTBEPKICHHUS.

7. DOHEproHaChIILEHHBIE OJIUMEPBI.

8. TepMO31aCcTOIIIACTHI.

4. O0béM y4eOHON JUCHUILJIMHBI

B 3auéTHBIX B akagewm.
Bunel yue6HoI paboThI €IMHULAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 108
AyIHMTOpHBIC 3AHATHS: 1.5 54
Jlexruu (JIek) 0.5 18
[Tpaktuueckue 3ansatus (I113) - -
Jlaboparopust 1 36
CamocrositesbHas padora (CP): 1.5 54
CaMocTosTenbHOE U3YUEHUE PA3/I€TI0B TUCIUILINHBI, 1.5 o4
MOJITOTOBKA K J1a00paTOpHBIM paboTam
Bupa xonTpoJsi: 3a4éT / 3k3amMeH - 3249€T ¢
OLICHKOM

AHHOTanugA padoyeil NpOrpaMmbl AU CHUNINHBI
"®u3nka noJauMepoB"’
(b1.B.33)

1. Heau AMCUMIUIMHBI— W3Yy4YeHHE (PU3NYECKUX CBOMCTB MOJUMEPOB, (a30BBIX H
pENaKCallMOHHBIX TEPEX0J0B, MEXAHWYECKUX W PEJIAKCAIIMOHHBIX CBOWCTB, TEPMOJIMHAMUKH
PacTBOPEHHMS U TEOPUU PACTBOPOB ITOJIUMEPOB

OCHOBHBIMH 3a7aYaMy TUCIIUILINHBI SIBIITFOTCS:

- IaTh TPEJCTaBIICHHUs O (PA30BBIX U PEIAKCAIIMOHHBIX MEPEX0axX B MOIUMEPAX;

- copMHUPOBATH YETKHE TPEICTABIICHUS O BIUSHUH COCTABa U CTPYKTYPHI MOJTMMEPOB HA
HUX CBOICTBA;

- MO3HAKOMUTH C TEOPUSIMH PACTBOPOB M IUIACTU(DHUKAIIUN TTOTHUMEPOB.

enu u 3agaum Kypca JOCTUTAKOTCS € IOMOLIBIO O3HAKOMJIEHUS CTYJEHTOB:

- C OCHOBHBIMM THIIAMU IMOJUMEPOB, B TOM YHUCIIE€ C MOJMMEPAMHU, MIPUMEHIEMbIMU IS
M3TOTOBJICHUS SHEPIETUYECKUX MATEPUATIOB;



- C COBPEMEHHBIM COCTOSIHUEM HayKH O (M3UKH MMOJIUMEPOB;

- C OCHOBHBIMH SKCIIEPUMEHTAJIBHBIMH METOJAMU H3YYEHUS CTPYKTYpbl M CBOMCTB
IIOJINMEPOB.

Jucrunnuza "®dusuka moaumepoB" 0a3upyeTcs Ha 3HAHUSIX W YMEHHSX, MOJYyYEHHBIX
CTYJCHTAMH MPU U3y4YEeHUU PU3NKHU, OPTAaHMUECKON XUMUHU, MATEMATHKH.

2. TpeGoBaHus K pe3yJibTATaAM OCBOEHUS JHCIHILIMHbI

W3ydyenne nucuurinasl «Du3uKa MOIMMEPOBY» MPU IMOATOTOBKE CHEIHAIUCTOB IO
CHEUHATBHOCTH  «XWUMHUYECKash TEXHOJOTHS SHEPrOHACHIIICHHBIX MAaTEpUATOB H3ICIHIl»
HAIPAaBJIEHO HAa MPUOOpPETEHUE CIEAYIOIUX KOMIIETEHITHI:

OO1IeKyIbTYpHBIE:
- CIOCOOHOCTBIO K aOCTPAaKTHOMY MBIIIUIEHHUIO, aHanu3y, cuatesy (OK-1).
Oo6menpodeccuoHambHBIC:

- CHOCOOHOCTBIO  HUCHONB30BAaTh  MAaTeMaTUYEeCKHUE,  €CTECTBEHHOHAy4YHble U
WH)KCHEPHBIC 3HAHUS JIUIsl pellieHus 3a1a4 cBoel npodeccnonansHou aestenproct (OITK-1);

- CIOCOOHOCTBHIO MPO(ECCHOHANFHO HCIOJIB30BaTh COBPEMEHHOE TEXHOJIOTMUYECKOE U
aHAJTUTHYECKOe O00OpYyIOBaHME, CIIOCOOHOCTHIO K MPOBENCHUIO HAYYHOTO HCCIECIOBAHUS U
aHAJIM3Y MOJYYSHHBIX MIPU ero mpoBeaeHuu pe3ynbraroB (OI1K-2).

[TpodeccnonanbHble:

- CHOCOOHOCTBIO H3y4aTh HAYYHO-TEXHMUYECKYI0 HH(GOpPMAIUIO, OTEYECTBEHHBIN U
3apyOeKHBIN OMBIT 10 TemaTuke uccaenoBannii (ITK-10);

- CIHOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOAbl HCCIEeIOBAaHUS, IPOBOAUTH
CTaHJApTHBIE M CEePTU(UKALMOHHBIC WCIBITAHUS MATEPHAJIOB, W3ICIUNA M TEXHOJIOTMYECKHX
nporeccos (ITK-11);

- CIIOCOOHOCTBIO TUIAHMPOBATH U TPOBOJUTH HEOOXOAMMBIH SKCIIEPUMEHT, KOPPEKTHO
00pabaTbiBaTh ¥ aHATU3UPOBATH MONMydeHHbIe pe3yabTarhl (ITK-12).

[TpodeccronanbHO-CTIEINATU3UPOBAHHBIE:

- TOTOBHOCTBIO CHHTE3UpPOBATh M HCCIEN0BAaTh (PU3UKO-XMMHUYECKHE, B3pbIBUATHIE U
($U3NKO-MEXaHNYECKHE CBOWCTBA OJHEPTOHACHIIICHHBIX KOMIIOHEHTOB IIOPOXOB M TBEPIBIX
paketHbix Toruue (IICK-2.3);

- TOTOBHOCTBIO MPOBOJUTH CTAaH/IAPTHBIC U CEPTH(PHUKAIMOHHBIE UCIBITAHHUS MTOPOXOB,
TBEPJbIX PAKETHBIX TOIUIUB, MOJUMEPHBIX KOMIIO3MIMOHHBIX MaTepHAIOB W M3JEIMA Ha X
ocHoge ([ICK-2.4).

B pezynomame uzyuenusn oucyuniaunvl cmyoeHm 00aMcen:

3name:

- KJIACCU(PUKALIMIO U CTPOEHHE TTOJIMMEPOB;

- BJIMSIHUE CTPOCHUSI ITOJTMMEPOB Ha UX PETaKCAI[HOHHBIE, PEOJIOTUIECKUE U MEXaHUIECKUE
CBOICTBA,;

- MEXaHHU3M CTEKJIOBaHHUS TIOJIMMEPOB;

- TEePMOANHAMUKY J€(POPMUPOBAHUS ITOTUMEPOB;

- TepMOQUIYKTYIIHOHHYIO TEOPHIO TIPOYHOCTH TTOJIMMEPOB.

Ymemo:

- ONpeJeNsATh TEMIEPaTyphl CTEKIOBAaHUS U TEKY4eCTH MOJIMMEPOB C MOMOIIbIO METOA0B
JACKu TT'A;

- OIIPEIENIATh IPOYHOCTHBIE CBOMCTBA MOJMMEPOB C TOMOUIBIO PA3phIBHON MAIMHBL;

- OTpENeNsATh TEPMOIMHAMUYECKYI0O COBMECTHMOCTh TIOJIMMEPOB M IUIACTH()HUKATOPOB C
MOMOIIBI0 HHTEP(PEPEHIIMOHHOTO METO/1A.

Bnademy:

- HaBBIKAMU M3y4YeHHsI U 00001IeHus HH(opMaIy B 001acTH (PU3UKH ITOJMMEPOB.

Kparkoe cogep:kanue AUCHUIINHBI:



1. BBenenue

3HayeHWe JUCLUMIUIMHBI JJIsl HOArOTOBKHM CTYJEHTOB B O00JIACTM TEXHOJOIMU U
MaTepUaIOBEIECHUS MOJIMMEPHBIX KoMNo3uIMi. [ToHsTHE O THUIIAX MOJIMMEPHBIX KOMIIO3ULIUM.
CBsI3b TUCHMITIMHBI ¢ O0IIETEOPETUYECKUMHU U CIIEUAIbHBIMU KYPCAMHU.

2. Ctpoenue u cBoiicTBa Makpomonekyn. Kiaccudukanus nomumepos. Perynsprsie u
Heperyisipable nonuMepbl. Kondurypanus u xoHdopmanus makpomonekys. MonekyssipHas
Macca W MOJIEKYJIsipHOe-MaccoBoe pacnpenenenue (MMP), mertonsl ouenku. MoiekynsipHo-
CTPYKTYpPHBIE XapaKTEPUCTUKH CETYATBIX [1OJIUMEPOB.

3. PenakcanuoHHBIE TIPOIECCHl U CBOICTBAa MOIMMEpPOB. OCOOEHHOCTH MOJIEKYJISPHOTO
JBWDKEHUS B noiumepax. ['MOkocTb Makpomonekynl. TepmoauHaMuyeckas M KHHETHYECKas
rHOKOCTb, CIIOCOOBI €€ OLIEHKU. BimsHue cTpoeHusi MakpoOMOJIEKYJbl Ha ee THOKOCTh. Bpems u
CIEKTp BpeMeH penakcauuu. Pusnueckue cocTosiHUA aMOp(HBIX nosumepoB. CTpyKTypHOE U
MEXaHUYECKOE CTEeKJIOBaHUE. Temneparypa TeKyuecTu. Teopun CTEKI0OBAHHUS.

4. @a3oBble COCTOSHUS MOJUMEPOB. MeTonbl u3yueHHs (Da30BOrO COCTOSIHUSA MU
CTPYKTYpbI mosmMepoB. CTpykTypa amMOp(HBIX M KpPUCTAIUIMYECKHX MOIUMEpoB. Da3zoBbie
nepexoabl. JKuakokpucTasinueckoe COCTOSIHUE TIOJIMMEPOB U €r0 0COOEHHOCTH.

5. TepMmoaumnamuka pacTBOPEHHsI IOJIMMEPOB. Teopuu pacTBOPOB IOJHMMEPOB.
[TapameTpsl pacTBOPUMOCTH M METOJbl IPOrHO3UPOBAHMSI PACTBOPUMOCTH IOJIMMEPOB.
TepMoanHaMuka HaOyXaHUs CIIUTBHIX I[OJMMEPOB. /(marpaMMmbl COCTOSIHMSI CUCTEM MOJUMEp-
pactBopuTeinb. TepMoanHaMUUEcKasi yCTOHYUBOCTh PACTBOPOB U METO/IbI €€ OLIEHKH.

6. Ilnactuduxamus noaumepoB. DPHGHEKTUBHOCTH ACUCTBUS  IUIACTH()HUKATOPOB.
MosnekynsipHas 1 MEXCTPYKTYpHas IUIacTH(QUKALIHA.

7. MexaHuyeckue cBOWcTBa moiauMepoB. Buabl nedopmanmm. OCHOBHBIE ypaBHEHUS
nepopmanuu. TepmoauHamuka nepopmanuu. BrausHue IUIOTHOCTM CETKM Ha MOAYIb
ynpyroctd. IIpuHuun TemMnepaTypHO-BPEMEHHOM CYNEpIO3ULIMU M €ro NpUMEHEHue MJis
pacueTa pelaKkCalllOHHBIX CBOWCTB monumepoB. IIpodHocTs m nonroeBedHocTs. MexaHHM3MBI
paspymenus. TepModaykTyarmoHHast TEOPUs TPOYHOCTH.

4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auéTHBIX B akanem.

Bunpl yue6HOI paboThI eJUHUIIAX gacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IVIaHY 6 216
AyIHMTOpHBIC 3AHATHS: 2.5 90
Jlexruu (JIek) 1 36
[Tpaktuueckue 3ansatus (I113) - -
JlabopaTopus 15 54
CamocrositesbHas padora (CP): 2.5 90
CamocTrosTenpHOE H3YUYCHHUE Pa3IeTIOB UCITUTUIHHBI, 2.5 90
MOITOTOBKA K TAOOPAaTOPHBIM paboTaM
Bua kouTpoas: 3a4ét / 3k3ameH 1 Ox3amen (36)




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
"TexHoJiorus nepepadoTKH IHEProHACHIINEHHBIX MaTepHaIoB'
(b1.b.34)

1. lean QIMCHUIUIMHBI — O3HAKOMJICHHE O0YYarOMIMXCSl CO CrocoOaMu MPOU3BOJICTBA U
nepepaboOTKU MOPOXOB, TBEPABIX PAKETHBIX TOIUIMB U JAPYTUX KOMIO3UIIMOHHBIX MOJUMEPHBIX
MaTepuaJioB Ha OCHOBE LEUIKOJIO3bl M €€ IPOU3BOJHBIX, amnmaparaMM U pexuMaMu
MPOU3BOJICTBA M TIEpepabOTKH, a Takke (HU3MKO-XUMUYECKUMH OCHOBAMH IPOTEKAIOIINX
IIPOLIECCOB.

OCHOBHBIMU 33Jla4aM¥ AUCITUIUIHMHBI SBIISECTCS:

- W3y4YeHHE MeXaHM3Ma M KHHETUKH MPOLECCOB IMoyydeHus Hutpospupor - HII,
Hutporauuepusa (HI'L]) u ap., u co cnocodamu ux npou3BOACTBA;

- U3y4eHHUE MPOLECCOB, MPOUCXOAAIIUX MPU CMEIICHUU U MepepadOTKe TOIIIMBHBIX MAcC
MUPOKCUIMHOBOTO U OAJUIMCTUTHOTO THUIIA;

- H3Yy4YEHUE B3aMMOCBS3M TEXHOJOTMYECKHX M JKCIUIyaTalMOHHBIX XapaKTEPUCTUK
MOJIMMEPHBIX MaTePUATIOB C KAY€CTBOM MCXOJIHOTO CHIPbs M MOTy(padbpuKaToB.

Lenu u 3agaun Kypca JOCTUTAKOTCS C IOMOLIBIO O3HAKOMJIEHUS CTYI€HTOB:

- €cO crmocobamMu MPOM3BOJICTBA MOJTUMEPHBIX MATEpPHUAIOB HA OCHOBE IEJUTIOJIO3BI U €€
npousBoaHbix: HII, mopoxoB, nakoB, smaiel, HUTPOJIUHOJIEYMa, KapOOKCHUMETUIIIEITION03bI
(KMLI) u nipyrux;

- C TEOPETUYECKUMHU OCHOBAMM IMPOLECCOB HUTPOBAHMS LIEIIIOI03bI U MHOIOATOMHBIX
CIIUPTOB;

- C COBPEMEHHBIM ammapaTypHbiM OGOpPMIICHHEM IPOU3BOACTBA IMOPOXOB, TBEPHABIX
PaKEeTHBIX TOIUIMB M JPYTUX KOMIIO3UIIMOHHBIX TMOJMMEPHBIX MAaTepuajoB Ha OCHOBE
LEJUIIOJIO3bI U €€ TPOU3BOIHbIX;

- C BBIOOPOM ONTHUMAIBHBIX TEXHOJOTUYECKUX PEKUMOB MPOU3BOJICTBA U MEPEPaOOTKU
nopoxoB, TPT u apyrux KOMNo3uIIMOHHBIX MOJIMMEPHBIX MATEPUAJIOB.

Kypc "Texnonorusi nmepepaOOTKHM SHEPrOHACHIINIEHHBIX MaTepuajoB’ Oa3upyercs Ha
3HAHUM  CTYICHTaMH  OOIIETEOPETUYECKUX  KYPCOB  €CTECTBEHHOHAy4yHOro  IUMKIA -
HEOPTraHWYECKOW, OPTAaHNYECKOM, aHATUTHIECKOH, (PU3NYECKOMN, KOJIJTIOMTHON XUMHH, (GDU3UKHA U
MaTeMaTHKH, mpoiieccoB U anmnapatoB, OXT, a Takxke QU3UKA U XUMHUU TTOIUMEPOB.

B xone oOydenus cTyAeHThI TPUOOPETAIOT TEOPETUUECKUE U MPAKTUUECKUE HABBIKU JIJIS
pa3pabOTKK TPOU3BOJACTBA M TOJIYYEHHS KOMIO3ZMIMKA C 3aJlaHHBIMH JKCIUTyaTallMOHHBIMU
CBOWCTBaMH.

2. TpeGoBanus K pe3yJibTaTaM OCBOEHUS TUCHHUILIHHBI

N3yuyenne nucuuniaunsl « TexHonorus nepepaboTKU IHEPrOHACBHIILIEHHBIX MaTEPHUAIOB»
IpU TMOATOTOBKE  CHELHMAIUCTOB IO  CIIEHUAIbHOCTH «XUMHYECKasi  TEXHOJOTHs
HHEPrOHACHIIIEHHBIX MAaTepuaioB HW3JEIUi»  HampaBlieHO Ha MPUOOpPETeHHE CIEeNYIOIINX
KOMIIETEHIIHM:

Ob6menpodeccruoHaabHBIC:

- CIOCOOHOCTBIO ~ HCHOJB30BATh ~ MaTeMAaTUYEeCKHE,  €CTECTBEHHOHAy4yHbIE U
WH)KCHEPHBIC 3HAHUS JIUTsl peIleHHs 3a1a4 cBoel npodeccnonansHoi aestenproctd (OITK-1);

- CIOCOOHOCTBIO NMPO(ECCHOHAIBLHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
AHAIUTUYECKOE O00O0pYyI0BaHHE, CIIOCOOHOCTHIO K IPOBEIECHHUIO HAYYHOI'O HCCIEIOBaHUS U
aHaJTM3y MOJYYSHHBIX TIPU €ro npoBeacHuu pe3ynbraToB (OITK-2).

[Ipodeccrnonanbhble:

- CIIOCOOHOCTBIO OCYIIECTBIATH TEXHOJOTHMUECKHH IMpolecc B COOTBETCTBHM C
perJaMeHToM U HCIMOJb30BaTh TEXHUYECKUE CPEICTBA JUIsl KOHTPOJIE €ro OCHOBHBIX
napaMeTpoB, CBOWCTB ChIpbs U ToToBOM npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO JTOOMBATHCA COOJIONCHHUST HOPM OXPaHbl TPyAa, MPaBUI TEXHUKH
0€3011aCHOCTH, MPOU3BOJCTBEHHOW CAaHUTApUU M TOXAapHOW 0e30macHOCTH Ha pabodyeM MecTe

(IIK-3);



- CIIOCOOHOCTBIO K PEUICHHIO NPO(PECCHOHATBHBIX IMPOU3BOJCTBEHHBIX 3a/ad,
BKJIIOYAIOIIUX Pa3pabOTKy HOPM BBIPAOOTKM M TEXHOJIOTMYECKUX HOPMATHBOB PACXOIOBAaHUS
CBIPbsI, MaTEPUAJIOB M DHEPreTHUECKUX 3aTpar, o0ecrieyeHne TpeOOBaHUI MO CTaHIapTU3AIHH,
CepTUPUKALMM U KAa4eCTBY IPOAYKLUH, COBEPLICHCTBOBAHME KOHTPOJS TEXHOJIOIMYECKOIO
nporiecca ([1K-4);

IIpodeccronanbHO-CieUaNU3UPOBAHHBIE:

- CIOCOOHOCTBIO YIPABIATH TEXHOJIOTWYECKMMHU IPOLECCAMU TOTYYEHHUS IOPOXOB,
TBEPABIX PAKETHBIX TOIUIMB, MOJIMMEPHBIX KOMIIO3ULMOHHBIX MAaTEPHUAJIOB U U3JEIUNA U3 HUX, a
TaK)K€ OTACIIBHBIX KOMIIOHEHTOB, IIPOTHO3MPOBAaTh U PEryJIHpPOBaTh UX OSKCIUTyaTallMOHHBIE
CBOICTBA, ONIPEEISTh MapaMeTpPhbl TEXHOJIOTHYECKHX mpoleccoB ux moiyuenus ([ICK-2.1);

- CIOCOOHOCTBIO pa3zpabaThIBaTh METOJMKH U MPOTPAMMBI IIPOBEACHUS HCCIEIOBAHUI
IIOPOXOB, TBEPABIX PAKETHBIX TOIUIMUB, IOJUMEPHBIX KOMIIO3ULIMOHHBIX MAaTEPUAIIOB U U3ACIUN
U3 HUX, METOJIMKH KOHTPOJIS TEXHOJIOTHUECKHX rporeccoB ux nonyuenus (IICK-2.2);

- TOTOBHOCTBIO IIPOBOJUTH CTaHJAPTHBIE U CEPTU(PUKALMOHHbBIE UCIBITAHUS TOPOXOB,
TBEPJAbIX PAKETHBIX TOIUIMB, MOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaloB M W3JEIMI Ha MX
ocuose (IICK-2.4).

B pezynomame u3yuenusn oucyuniunvl cmyoeHm 0014CeH:

3namy:

—  OCHOBHBIE METO/IbI ITOJIYYEHHUS U TPeOOBaHMSI K UCXOIHBIM MPOIYKTaM;

—  TEOPETHYECKHE OCHOBBI IIPOLECCOB HUTPOBAHMS LEJUIOJIO3bI M MHOTOAaTOMHBIX
CIHMPTOB, KUCJIIOTHOTO U IIEJI0YHOTO TUAPOIIN3a HUTPO3(PUPOB, N3roTosiaeHus nopoxos u TPT;

— KOHCTPYKLUMM M TPUHLUUI JEHCTBHS ammapaToB, TEXHOJIOTHMYECKUE PEKUMBbI
IIPOU3BOCTBA;

—  (pU3HKO-XMMHYECKHE IPOLECChl, MPOTEKAIOIUe IMPH CMELICHUH KOMIIOHEHTOB U
nepepaboTke Macc;

— TexHosornueckue cxemel npowusBoacTBa HI[, HI'Ll, mopoxoB, TBEpABIX PaKETHBIX
TOIUIMB U JAPYTMX KOMIIO3WIIMOHHBIX IOJHMMEPHBIX MAaTEpPHAIOB Ha OCHOBE LEJUIOJIO3BI U €€
IIPOU3BOJHBIX;

—  TpeboBaHMsI 110 TEXHUKE OE30MIACHOCTH U OXpaHe TpyJa.

Ymemn:

— pemaTb  AKOJOTHMYECKHWE  MpOoOJeMbl  MPU  HPOU3BOJCTBE  HHUTPOIPUPHBIX
1acTUPUKaTopoB, nmopoxos, TPT;

—  PacCUMTHIBATH XapaKTEPUCTUKH MPOLECCA HUTPALUU MHOTOATOMHBIX CIIUPTOB;

—  COCTaBJATh TEXHOJIOTMYECKYIO CXEMY HpPOM3BOJICTBA, MOJAOMpaTh ammapaTbl s
nzrorosieHuss DHM u onpenenars napaMeTpsl TEXHOJIOTHUECKUX MPOLIECCOB X MOJIYYEHUS;

— IPOTHO3MPOBATh W PETyJHNPOBaATh KCIUIyaTallHOHHBIE CBOWCTBA MopoxoB, TPT wu
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaT€pUaJOB;

Bnaoems:

— nOpakTHdeckuMu HaBblikamMu nodydeHus HI[, HILl wu #gpyrux Hutparos
MHOTOaTOMHBIX CIIUPTOB B JJAOOPATOPHBIX YCIOBUSX;

— TPaKTHYECKUMH HaBBIKAMH IIOJIYYEHHs IOPOXOB, TBEPIBIX PAKETHHIX TOILIUB H
MOJMMEPHBIX KOMIO3UIIMOHHBIX MaTepUaloB Ha OCHOBE HUTPOIEIUIIONIO03bI B J1a0OPAaTOPHBIX
YCIIOBHSIX;

— TPaKTUYECKUMH HaBbIKAMHM ONPEIECIECHHUS MEXAaHMYECKUX M  PEOJOTMYECKHX
XapakTepucTuk nopoxos u TPT.

3. Kparkoe cogep:xaHue TUCHMILIUHBI:

3.1 Beenenue. Llesin, 3a7a4u 1 0CHOBHBbIE pa3ie/ibl Kypca

[Topoxa, croparomue ruiap3bl - KaK YHEPreTUYECKH aKTHBHBIE MOJUMEPHBIE MaTEPHUAIIbI
co cnenu(uUecKUMH CBOMCTBaMHU. XapakTepHbIE OTIMYUS HMX MPOHM3BOJCTBA OT JAPYIHX
IOJIMMEPHBIX KOMIO3ULMNI. [[pMMeHeHre TONMMEPHBIX MAaTEPUAIOB Ha OCHOBE LIEJUIFOJIO3HI U €€
MPOU3BOJIHBIX U IOPOXOB B PA3IMYHBIX 00JIACTAX HAPOJHOTO XO3SHUCTBA.



OcnoBubie Buasl HLI, BUIBI, TUIIOBBIE COCTAaBBI M YCJIOBHBIE 00O3HAYECHHUsI MOPOXOB Ha
ocHoBe HII, Ha3HaueHne KOMIIOHEHTOB.

KonBepcust 1mopoxoBoil IpOMBIIITIEHHOCTH. Vcnosb30BaHNE LIEJUIFOJIO3HOTO  ChIPbA,
TEXHOJIOTUYECKUX IPUEMOB M YAaCTHUYHO OOOpYNOBaHMs [yl M3TOTOBJIEHUS IOJUMEPHBIX
KOMITO3UITHMOHHBIX MaTEPUAIIOB MUPHOT'O BPEMEHH.

3.2 Ilpou3BoacTBO HUTPOIPUPOB
Du3uKo-xumuueckue 0CHOBbL NOJIYUEHUL HUMPOIPUpos

Orepudukanys CIUpPTOB a30THOW KUCIOTOM M CMECSIMM Ha €€ OCHOBE - IOJy4eHue
HUPO3(prpoB. MexaHU3M M KHHETHKAa HUTPOBAHMSA CIUPTOB. BiMsHuEe CBOWCTB TJIHMIEPHHA U
JPYTrUX HU3KOMOJEKYJSPHBIX CIIMPTOB, COCTaBa M CBOMCTB 3TepU(UIMPYIOIUX areHTOB Ha
IIPOLIECC HUTPALUH.

XapakTepHble OCOOEHHOCTM MHOIOCTAQIMMHOIO Ipolecca HUTPALUU  LEUIF0I03bI
(cMauMBaHWe, KamWUISpHAs MPONUTKA BOJIOKHA HUTPYIOUIMM areHTOM, COOCTBEHHO peaKIus
stepudpukanuy, IUGpPy3MOHHOE BBIPABHUBAHUE KOHLIEHTpAIMi 3TOro areHta B oObeMe
BOJIOKHA). OCHOBHBIE CBOMCTBA LIEJUTIOIO3bI, BIUSIONIAE HA IPOIECC STEPUPHUKAIIMN: TIPHPOJIA U
¢dusnueckas Gopma ChIpbs, BEIHMUMHA YJIEIBbHOM MOBEPXHOCTH, CTPYKTYpHAasi HEOJHOPOJHOCTb
(cooTHOIIEHNE aMOP(HBIX M KPUCTAUIMYECKUX YYACTKOB), HOCTYMHOCTh M pPEaKIMOHHAsS
CHOCOOHOCTh THJIPOKCHWIBHBIX TPYIHI, COAEp)KaHue TIUApo(OOHBIX IMpHUMEceH, BIAXHOCTb MU
apyrue). Bo3MOXXHOCTH HCHOJIB30BaHHS HOBBIX BHMJIOB U (OPM ILEJUIFOJIO3HOIO  CHIPBS.
PenentypHo-TexHoMOrMueckue (hakTophl, BIUAIOLIME HA MPOLECC ATEPUPUKALNUU LEIUITIOIO03bI:
COCTaB HUTPYIOIIEH CMEeCHM M OTpaOOTAaHHOM KHCJIOThI, MOJYJb, TEMIEpaTypa MU BpeMms
HUTpalMu. BO3MOXXHOCTh TOBBILICHHS AKTUBHOCTU HUTPYIOIIUX CMECed: HCIOIb30BaHUE
H3PO,, anruapuaoB KHCIOT M JPYIMX PEAareHTOB, a TAaK)Ke€ PACTBOPUTENCH NpPHU HUTPAIUH
cnupToB. KUCIOTHBIA TUAPOIU3, OKUCIEHUE U JIpyrHe MOOOYHBbIE MPOLECChl MPU HUTPALUHU
CIIUPTOB.

Otnenenue HUTPOIUPOB OT OTPabOTAHHBIX KHUCIOT. Pekynepanuss M pereHepanus
OTpaObOTaHHBIX KUCIIOT.

Cmabunuzayus HumpoIghupoe

VYnanenne u3 HUTPOIOUPOB OCTATKOB KHUCJIOT, MOOOYHBIX BEHIECTB M HECTOMKHUX
npuMeceil. PerynupoBanue creneHy nojauMepHu3alui, BI3kocTH, pactBopumoct HII Ha cTanumn
crabunuzanuu. Crabuwnu3anuss B KUCJIOM M IIEJIOYHOW cpedax, BIUSHUE pPElenTypHO-
TEXHOJIOTHYECKUX (AKTOpPOB. MexaHM3M M MPAaKTUYECKOE HCIOJIb30BAHUE KHUCIOTHOTO H
menoyHoro ruaponusa. Mamensuenue HII.

Omxum HII ot BogsI.

Henpepuvienvie cnocodst npoussoocmea numpoigpupos

TexHonornueckass cxema HEMPEPHIBHOIO CIOco0a MPOM3BOACTBA HHUTPOLEIUIIOJIO3bI.
[ToaroToBKa HENTIOIO3BI U CIIOCOOBI €€ J103UpOBaHMsI B HUTpATOp. [IpUroToBIeHne KUCIOTHBIX
cMmeceil u ux cocrabl Juist nosydenus HIL paznuunbix BugoB. Kucnoroo0opoT B mpou3BOJCTBE
HII. Pacuer cocraBa pabGoueii HUTpocMecH M OTpabOTaHHON KucioTel. I[IpenBapurenbHas
crabummzanuss  HII. WM3menpuenme HI[ w  okonyarenpHas ee crabwnmsamus. TexHUKa
0e30IacHOCTH, OXpaHa Tpyda M OKpyKatomed cpensl npu npousBojactse HII. Ocobennoctu
M3TOTOBJICHHS JIAKOBOTO KOJIJIOKCHIIMHA. TexHuuyeckue xapakrtepuctuku HII m obmactu ux
IIPUMEHEHUS.

TexHonmornueckne cxemsl HenpepbiBHOro mnpousBoactea HIL[ m ero anamoros
(cenmapaiMOHHBIN, OeccenapalliOHHbIM ¥ UHKEKTOPHBIH).

[ToaroroBka criuptoB. [Tonyuenue pabounx HUTpocMece. Perupkyssius orpaboTaHHON
kucinoTsl. Cenaparyst HUTpo3(pUpoB OT OTpabOTaHHBIX KUCIOT. CTaOmnn3anus HUTPOI(PUPHBIX
wiactudukaropoB. PerieHne 5KOJOTMYECKHX MpoOJieM MpU TMPOU3BOACTBE HUTPOIPUPHBIX
iactudukaropoB. TexHrHKa 0€30MaCHOCTH M OXpaHa Tpy/a.



3.3 [Ipou3BoaCTBO NUPOKCHIUHOBBIX mopoxos (I1IT)

Bogoomkum, 00e3BOKHMBaHHE NUPOKCHIMHOB. DU3NKO-XUMUYECKHE OCOOEHHOCTH
nporiecca OOE3BOKMBAHMS, BIHMSHME HA HEr0 pPa3lWYHbIX (akTopoB. KOHCTpYKTHUBHO-
TEXHOJIOTHYECKHE OCOOEHHOCTH MPOIIECCOB BOJAOOTKUMA M 00€3BOKUBAHHSL.

Ocobennoctu mporecca tuiactudukanuu HII mpu W3roToBICHHHM MUPOKCHIUHOBON
nopoxoBoir Maccel (IIIIM). Bnusaue pasnuunbix ¢akropoB Ha kadectBo [IIIM um pacxon
pacTBopuTeNs. AnmnaparypHoe ohopMIIEHHE TpoLecca.

Ocobennoctu  peosormueckux coiicte  [I[IM. IlpuHmunuanpHOE  YCTPOWCTBO
(GOpMYIOIIHX anmapaTosB.

[IpuHIMNIIHATBEHOE YCTPOMCTBO pe3aTeIbHBIX alapaToB.

@OU3UKO-XUMUYECKUE TIPOLIECCHl, IMPOTEKAIOLIUE IPU YAAIEHUU PACTBOPUTEINIEH.
AmnmnaparypHoe oopmiienue ¢asbl. Pexyrnepanust 1erkojaeTyqyux miacTuQruKaTopoB.

Texnonornueckue cxeMsl npoussoacrsaa 111

3.4 IlpousBoacrBo 6aaucTuTHbIX NOPoxoB (BII)
Iloozomoexa u 0o3uposanue omoenbHvlX KOMHROHEHMO0G

[TpuHIMIIHATBEHOE YCTPOMCTBO 103aTOPOB, TUAPOhOOU3aTOPOB.

OU3NKO-XMMUYECKUE TPOLIECChl, MPOTEKAIOIIUEe MpU CMEUICHMH KOMIIOHEHTOB
OammuctutHbix Macc (bM). Ponb BogHoO cpenbl. OcHOBHBIE (DaKTOPBI, ONPEAETSIONINE KAYeCTBO
BM. OcoOeHHOCTH CMauyuBaHUs, KalWUIAPHOW MponuTkH, copOuuu. IllpuHnunuanbHoe
YCTPOMCTBO anmnapaToB (a3bl CMELICHUS.

Texnonocuueckue cxemul uzzomoenenus bM.

[lonyHenpepsiBHass U HenpepbiBHbIE cxeMbl U3rotosiieHuss bM. Omxum BM oT BoAbL.
[TpuHIMNIHAIBHOE YCTPOWCTBO HEHTPU(YT U OTIKUMHBIX IPECCOB IS OTXKUMA. AHAIU3 IpoOIeM
Oe3omacHOCTH | 3kojoruu npu nonydenun bM. OGopoTHoe BogocHabxkeHue. buoxumuueckas
OUYHCTKA CTOYHBIX BOJI.

Ilepepabomka BM

Ocobennoctu peonorudeckux cBorctB bM. BanbiieBanue BM. ®usmnko-xumudeckue
Mpoliecchl IPH BasblieBaHUU. [[pUHIIMTIHATIBEHOE YCTPOUCTBO BaJIbII-aNapaToB.

Cymka mnonydabpukara. @DU3NKO-XMMHYECKHE OCOOEHHOCTM U  amapaTypHOe
odopmienue ¢pa3bl CyIIKH.

TabnerupoBanue momydadpukara. HasnaueHue omnepanuu W TOPUHIUIIHAIBEHOE
YCTPOMCTBO TaOJIETUPYIOIIETO Mpecca.

[IpeccoBanue noydabpukara. [Tonstue 0 koa(purmenTax BBITSKKH,
TEXHOJIOTUYHOCTH, O0XKaTUs. AyTOre3MOHHas MPOYHOCTh M 3aBUCUMOCTh €€ OT PAa3JIMYHbIX
¢dakropos. [IpuHIMNIMATBEHOE YCTPOWCTBO (POPMYIOIINX MPECCOB. Buabl MOTOKOB B 3KCTpyAEpeE.
Pemenne BompocoB 0€30MacHOCTM MpH IpPEecCOBaHWU. Buasl M mnpuuumHbl Opaka mpu
IIPECCOBAHUH.

®a3a pesku. lIpyHIUNIMANIBHOE YCTPOHCTBO PE3ATEIbHBIX YCTPONCTB.

3aBepmraronue  omeparuu.  JlepexrockomupoBanue. Mexanudeckas — 00paboTKa,
OpOHHpOBaHUE.

TexHonornueckue cxempl nepepadoTKH.

3.5 Croparoume rujib3bl

[IpuHnMnuanpHas cxema uX MPOU3BOJICTBA.

3.6 KonBepcnoHHbIE POU3BO/ICTBA

Oco0OeHHOCTH PEOJIOTMYECKUX M TEXHOJIOTMUYECKHUX CBOWCTB a’po30J500pa3yromux
noxapotymammux komnosuiuii (AITK). IIpou3BoacTBO a3p0301600pa3yromuX M0KapOTYIIAITIX
xomnozuimii (AIIK).

IIponsBoncteo KMII. ®Du3nko-xuMUYECKHME OCHOBBI IIPOLIECCA, HCIIOJIb30BaHHE
000py/10BaHUsI TOPOXOBBIX 3aBOIOB.

[Tpon3BOACTBO HUTPOJIAKOB, HUTposnmHOoJeyma. Crneunpuyeckue TpeOOBaHUS K
KOMIIOHEHTaM, OJIOK-CXeMa MPOU3BOCTBA.



4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auérnbix B akanmem.
Bunpl yue6HOM paboTh eIMHNIaX qacax

O01asi TPy/10eMKOCTh JHCHHUILJIMHBI 10 YYeOHOMY IJIAHY 11 396
AYAUTOpPHBIE 3aHATHS: 5.25 189
Jlextuu (JIek) 1.75 63
[Tpaxtrueckue 3ansatus (I13) 0.5 18
Jlaboparopust 3 108
CamocrositesbHas padora (CP): 4.75 171
CamocTosTeIbHOEC H3YUYCHHE Pa3IeIOB JUCITUIUIHHBI, 4,75 171
MOITOTOBKA K TAOOPATOPHBIM paboTam

Buja koHTpoIs: 3a4€T / IK3aMeH 1 Ok3ameH (36)

AHHOTauUA padoyeil NPOrpaMMbl AUCUUIIMHBI
"Teopusi M CBOMCTBA JHEPTOHACHIIIEHHBIX MATEPHAJIOB"'

(b1.B.35)

1. Heap AUCHMIUIMHBI — KJIacCU(UKAIMS SHEPreTUYCCKUX MATePUaIOB, W3YUCHHE

(bU3UKO-XUMHYECKUX CBOUCTB mopoxoB u CPTT.
OCHOBHBIMU 33J1a4aM¥ AUCIUIUIMHBI SBJISFOTCS:

- AaTb MPCACTAaBJIICHHUA 00 OCHOBHBIX THIIaX OHCPICTUYCCKHUX MATCPUAJIOB: ITOpOXax H

CPTT;
- chopMUpOBATh  YETKHE
SHEPreTHYECKUX MaTEpPHAJIOB;

IIPEJICTAaBICHUST O

(DU3UKO-XUMHYECKHIX

CBOMCTBax

]_IGJ'II/I 1 3aZla4i KypcCa JOCTUTAIOTCA C MIOMOIIBIO O3HAKOMJICHUA CTYJCHTOB!:

- C OCHOBHBIMH THUIIaMH DHEPTECTHYCCKUX MATCPUATIOB,

- C COBpECMCHHBIM COCTOSHHEM HAYKHU O SHCPIrCTUYCCKUX MaTCpHaiax,
- C OCHOBHBIMH JSKCHCPUMCHTAJIIBHBIMU MCETOAAMH HU3YUYCHHUA CTPYKTYPBI U CBOMCTB

SHEPTCTUICCKUX MATCPUATIOB.

Hucumruinaa «Teopuss u cBoiictBa DHM» 0asupyercss Ha 3HaHHMAX M yMEHMSIX,
MOJIyYEHHBIX CTYACHTAMHU MIPU U3yYEHUH (PU3NKH, OPraHUUECKON XUMHUHU, MaTEMaTUKH.

2. 2. TpeGoBaHus K pe3yjbTaTaM OCBOEHHS TUCHMIIUHBI
N3ydyenne nucuuniauHsl «Teopuss U CBOWMCTBA DHEPrOHACBHIEHHBIX MAaTEpPHUAJIOBY» IPU
MOJIFOTOBKE CIELUAIMCTOB M0 CNEHHUATBbHOCTH «XHUMUYECKasi TEXHOJIOTHSI SHEPTrOHACHIIIEHHBIX
MaTepHaJoB U3/IENINiD» HANpaBlIEHO Ha MPHOOPETEHHE CIEAYIOINX KOMIETEHIIUI:

OOImEeKyIbTYpHBIE:

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHanu3y, cuaTe3y (OK-1);

Ob6menpodeccruoHaabHBIC:
- CIIOCOOHOCTBI0O  HCHOJIB30BaTh

[Ipodeccruonanpuble:
- CIIOCOOHOCTBIO  M3Yy4YaTh
3apyOeKHBIN OMBIT IO TemaTuke uccienoBanuii (ITK-10);

MAaTEMAaTHYCCKUC,

HAy4YHO-TEXHUUYECKYI0 HH(OpMaLHIo,

€CTECTBEHHOHAYYHbIE
WH)KCHEPHBIC 3HAHUS JIUIsL PeIleHHs 3a1a4 cBoel npodeccuonansHoi nestenproct (OITK-1).

OTE€YECTBEHHBIA U

- CHOCOOHOCTBIO IUIAHUPOBaTh U MPOBOAUTH HEOOXOAMMBINH HKCHEPUMEHT, KOPPEKTHO

00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHbIE pe3yabpTaThl ([1K-12);
pedepatos,

-  CHOCOOHOCTBIO K HAIMCAHUIO OTYETOB,

nyonuKauuid M MyOJUYHBIX

oOcyxaeHuil, (opMyIUpOBaTh NPAKTHUECKHE PEKOMEHJANUU [0 HCIOJB30BAHUIO PE3yIbTaTOB

Hay4HbIX ucciaenoBanmii (ITK-13);
[IpodeccronanbHO-CIEUANTU3UPOBAHHBIE:




- TOTOBHOCTHIO CHHTE3UPOBATh M UCCIEIOBATh (DU3UKO-XUMHUYECKHE, B3pBIBUATHIC U
(bu3MKO-MEXaHUYECKUE CBOMCTBA SHEPrOHACHIIICHHBIX KOMIIOHEHTOB IMOPOXOB U TBEPABIX PAKETHBIX
toruB ([ICK-2.3);

- TOTOBHOCTHIO MPOBOJUTH CTAHJAPTHHIE U CEPTU(PUKALNOHHBIC UCIIBITAHUS TTOPOXOB,
TBEPJBIX PAKETHBIX TOIUIMB, MOJUMEPHBIX KOMIO3ULIMOHHBIX MaTE€pUAJIOB M U3JETUN Ha HX
ocuoge (IICK-2.4).

B pezynomame usyuenusn oucyuniunvl cmyOoeHm 001HCeH:

3Hamb:  GSI3KOYNPYrMe CBOMCTBA TMOJIUMEpPHbIX MatepuaioB, TPT u mnopoxos;
HalpSHDKEHHOE COCTOSIHUE M HAKOIUICHUE TOBPEXICHUM, KpuTepuid bennu, Tepmudeckas
CTOMKOCTh, XMMHUYECKasi COBMECTHUMOCTb KOMIOHEHTOB TPT, mnpodHOCT mpu JEHCTBUU
JTUHAMHUYECKUX HArpy30K.

Ymemen:
- HCCIEAOBAaTh TEPMHUECKYIO CTOMKOCTb JHEPreTUYECKUX MATEPUAIOB C IOMOIIBIO
metoq0B JICK u TT'A;

Braoemey:
- HaBBIKAMH M3y4YeHUS U 00001meHus nHopManuu B 0071aCTH HAYKHA 00 SHEPTeTUUICCKUX
MaTepuaax.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

1. Benenue

Ilenn, 3amaum W OCHOBHBIE pa3fenbl Kypca. 3HA4eHHE Kypca il HOATOTOBKHU
CIIELUATIMCTOB B O0JACTH XMMHH, TEXHOJOTUM W MPUMEHEHUSI TMOPOXOB U TBEPABIX PAKETHBIX
toruuB (TPT). Cs3pb Kypca ¢ 0011eTeOpeTHIECKUMH U CIISIUATBHBIMU TUCIUTUIMHAMHU.

2. ®u3uKa NPOYHOCTH IIACTU(UIUPOBAHHBIX MOIUMEPOB. OCOOEHHOCTH pa3pyLIeHUs U
nepopMHUpOBaHUS MIACTU(GUIUPOBAHHBIX MOIUMEPOB.  OCHOBHBIE YPaBHEHUS,
ONMCHIBAIOLINE KHHETUKY pa3pylIeHHs IUIacTU(UUUMPOBAHHBIX mHoaumepoB. KoadduumeHTsl,
BXOJSIIIME B 3TH YpaBHEHUS HX (usznyeckuil cmbici. be3omacHoe HampsbkeHHe, MOAYIb
YIOPYTOCTH, TpEeAebHOE 3HAYEHHE IPOYHOCTH, TEOpeTHYecKas MNPOYHOCTh. HampsxeHHOe
COCTOSTHUE W HAKOIUIEHUE IOBPEXKIEHUHN, MX KOJIMYecTBeHHble onucaHusa. Kpurepuit beinu,
YCIIOBUS €70 MPUMEHUMOCTH ISl OIIMCAHUSI TOBPEKIAEMOCTH.

3. Baskoynpyrue cBolicTBa noiauMepHelx marepuanos, TPT u nmopoxos. Ilonsyuects u
penakcauusi HanpsbkeHMH. CKOpoCTb IOJI3y4eCTH, MIHOBEHHBIM MOAyib, Ko3()(HUIMEHT
Ilyaccona mns TPT.

4. Ilpoueccsl, pa3zsuBaromuecs B TPT npu ux xpanenuu. IIpsmas u oOparHas 3aaauu,
pelaeMble PU OLIEHKE COXPaHIEMOCTH 3apsioB. Kinumaruueckue YCIIOBUS XPaHEHUS
W3enui. OKBUBAJICHTHBIE TEMIIEpaTypbl, CPOKM OKCIUIyaTaluu wu3faenuil. Tepmudeckas
CTOMKOCTb, XUMUYECKAass COBMECTUMOCTb KOMIOHEHTOB TPT, WX BiMsAHME Ha COXPaHAEMOCTb
A3CIINH.

5. Pa3pymienue u neopMUpoBaHuEe HEOAHOPOIHBIX cpesl. COBpeMEHHbIE MpeICTaBICHUS
0 MeXaHM3MaXx pa3pylleHUus U J1eHOpMUPOBAHMS HEOTHOPOAHBIX CPENl C CHIIBHO BBIPAXKEHHOM
TETEPOr€HHOCTBI0  COCTaBIIAIOIIMX JJIEMEHTOB. MeEXaHU3Mbl YIPOYHEHUS HAIOJHEHHBIX
KOMITO3MIIMOHHBIX MaTepuanioB W TPT: ruapocrarndeckass COCTaBISIIOIIAS —ITOJIMMEPHON
MaTpHIlbl, TUCTEPE3UCHBIE JUCCUMATUBHBIE IMOTEPH, BSI3KOCTh IJIACTU(HUKATOPOB, CBOWCTBA
3JIACTOMEPHOrO  BYJKaHU3aTa, TPEIIMHOOOpa30BaHUE, aAre3MOHHBIE B3aHMMOACHCTBUS Ha
TPAHULIE HATIOJHUTENb - DJIACTOMED.

6. TepmocTabmibHOCTD M3aEAMi. Bo3HUKHOBEHHE MPOOJIEMBI, ONpeiesieHne, OCHOBHBIE
MMPUYIUHBL HGI[OCT&TO‘-IHOﬁ TepMOCTaGI/IJIBHOCTI/I, HUX OSKCIICPUMCHTAJIBHOC TMOATBCPXKIACHUC.
OcHoBHbBIE 3aKOHOMEpHOCTH AM(GY3UN Tra3oB B MOJMMEPHBIX MaTepuaiax M I[Opoxax.
[Ipoueccsl mepenoca. IlpoHuaeMocTb, pacTBOPUMOCTh Ta30B B IOJIMMEPAX M IOPOXaX.



["a3oHakomaeHne 0pH UINTEIBHOM BO3ACHCTBUM TeMIEpaTypbl. AHaJINW3 HaIPsHKEHHOTO
coctosiHUSL BOKpYr nedekra. OOiiee IaBleHHE CMECH Ta30B M CKOPOCTh HUX 00pa3oBaHuS,
CKOPOCTb U3MEHEHUS KOHLIEHTPALUU ra30B B U3JEIIUAX.

7. KBa3ucCTallMOHApHBIA M HECTAUMOHAPHBIA NEPUOJbl PA3PYLICHUS HW3AENUsd, HUX
¢dusnueckoe obocHoBanue. [IpUHIMIIEI pacyeTa MHAYKIIMOHHOTO MEPUO/Ia Pa3pyIICHHS U3CITUS
B KBa3HMCTAllMOHAPHOW U HECTALlMOHAPHOM o0nactu pa3pyuienus. TeMepaTypHble 3aBUCUMOCTH
pacyeTra MHAYKIIMOHHOIO Mepuoja pa3pylieHusl. DHeprusl akTuBanuu paspyuenus. [Ipounocts
IIpHU IEVCTBUU JUHAMUYECKUX HArpy30K.

4. O0béM y4eOHOH JUCIHNIMHBI

B 3auétHbBIX B akanmewm.

Bunpl yaeOHoI paboThI €AMHULIAX yacax

O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AYIUTOpHBIE 3aHATHUS: 1 36
Jlexuuu (Jlek) 0,5 18
[Tpaktryeckue 3ansatus (I13) 0.5 18
JlaGopaTopus — —
CamocrosiTtesbnas pa6ora (CP): 1 36
CamocTosiTeIbHOE U3YUYCHHUE PA3IeTIOB JUCIIUILIMHBI 1 36

Bupa koHTpoOJIsSi: 3a4€T / IK3aMeH 1 JIxk3ameH (36)

AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNIIHMHBI
«@Pu3nyeckas KyJbTypa H CIIOPT»
(ba3oBblii komMnoHeHT, 51.5.36)

1. Heab aucuumIMHbI (U3MUECKOTO BOCIIUTAHUS CTYIEHTOB COCTOUT B (DOPMHpPOBAHUH
MHUPOBO33PEHUSI U KYyJbTYpbl JIMYHOCTH, TPaKJAHCKOM IO3MLIMU, HPAaBCTBEHHBIX KAauyecTs,
YyBCTBA OTBETCTBEHHOCTH, CaMOCTOSITEIbHOCTH B TPUHATHM pPEIIeHUN, CIOCOOHOCTU
UCIMOJIb30BaTh pa3zHooOpa3Hble (QOpMbI (PU3MUECKOW KyJIbTYphl, CIOpTa W TypuU3Ma Mais
COXpaHEHMsI U YKPEIUIEHUS CBOETO 3[0POBbS U 3JI0POBbS CBOMX OJM3KHUX B IOBCEIHEBHOM
AKHU3HU U TPOPEeCCUOHATBHOMN 1€ TETbHOCTH.

OcHoBHbIE 3aJa4M JMCHUILUIMHBI 3aKJIOYAIOTCS B Pa3BUTHUU CIEAYIOUIMX 3HAHWM,
YMEHMU U HAaBBIKOB JINYHOCTHU:

- IOHMMaHHE COLIMAILHOW 3HAYUMOCTU (U3NYECKON KYNbTYpbl M €€ PO B Pa3BUTHHU
JUYHOCTH U MOJTOTOBKE K MPO(PECCHOHATIBLHOMN J1eITeTbHOCTH;

- 3HaHME HAYYHO-OMOJOTHYECKHX, MEeJarOrMuecKUX M MPaKTHUYECKUX OCHOB (pu3mMuecKoi
KYJIBTYpBI, CIIOPTa U 3J0POBOT0 00pa3a >KU3HHU;

- (opMupOBaHHE MOTHBAIIMOHHO-IIEHHOCTHOI'O OTHOLIEHHS K (PU3MUECKON KyNbType,
¢u3nUecKoe COBEpIIEHCTBOBAHUE U CAMOBOCIIMTaHHE, YCTAHOBKU Ha 3/10pOBBII 00pa3 )KU3HU;

- OBJIaJICHHME CHUCTEMOW TPAKTUYECKUX YMEHMH U HaABBIKOB, 00€CHeuHBaIOIINX
COXpaHEHHE U  YKpeIJIeHHE 370pOBbs, IICUXHYecKoe Ojaromoyiyuyue, pa3BUTHE U
COBEpUICHCTBOBAHHUE TNCUXO(PU3NYECKUX CHOCOOHOCTEH, KayecTB U CBOWCTB JIMYHOCTH,
camooripe/ieieHne B (pu3nueckoi KyJabType U CIOpTe;

- (GOopMHpOBaHME JIMYHOTO OIbITA TOBBIIICHUS JBHUTaTENbHBIX M (YHKIHMOHAIBHBIX
BO3MOXHOCTEH, oOecneueHne oOmeil U  npodecCHOHATBHO-IPUKIAIHOW  (pU3HUecKon
MOJIFOTOBJIIEHHOCTH;

- CO3/1aHUE OCHOBBI JJISI TBOPYECKOTO M METOAMYECKH OOOCHOBAHHOI'O MCIOJIB30BAHMS
(GU3KYIbTYpHO-CIIOPTUBHOW  JEATEIBHOCTH B LEISAX  MOCIHEAYIOIIUX  JKU3HEHHBIX U
npo¢eCCHOHATIBHBIX JOCTHKEHUH (IIOArOTOBKU K MPO(ECCHOHATIBLHOM IEATEILHOCTH U CIIyk0e B
Boopyxennbix Cunax Poccutickoit deneparum);

- IOBBIIIEHUS pabOTOCIIOCOOHOCTH, COXPAHEHUS M YKPEIUICHUS 37J0POBbSI;



- OpraHu3anv U NpoBCACHUA UHANBUAYAJIbHOI'O, KOJUICKTUBHOT'O U CEMEMHOro OTAbIXaA.

2. TpeOoBaHusl K pe3yJibTaTaM 0CBOEHH S TUCUMIIJIMHBI

N3yuenne kypca «Pusndeckass KyiabTypa U CIOPT» IPH MOATOTOBKE CHELMAIUCTOB IO
CIEUUATBHOCTH «XHUMHUYECKass TEXHOJIOTHS HHEPrOHACHIIICHHBIX MAaTEpPHAIOB  HU3IEIIHI
HaMpaBJIeHO Ha (OPMHUPOBAHUE CIIETYIOIUX KOMIETECHIIHH.

OO01eKynbTypHBIE:

- TOTOBHOCTBIO K CaMOpAa3BUTHIO, CaMOpPEaIU3alMH, MHCIIOJIb30BAHUIO TBOPUYECKOIO
norenimana (OK-7);

- CIOCOOHOCTBIO HCIIOJB30BaTh METOABI U CPEACTBAa (PU3MUECKOW KYJIbTYPBI IS
obecreueHust MOJHOICHHOM conManbHOU U nmpodeccronanbHoit aestenbHocTH (OK-8).

B pezynomame usyuenusn oucyuniaunvl cmyoeHm 0014CeH:

3namy:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PM3UUECKON KYJIbTYPHI U 3JJ0pOBOT0 00pa3a KHU3HHU,

—  COLHMaJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3UUYECKOM KYIbTYPHI;

—  BIMSHHE O3JOPOBHUTENBHBIX CHCTeM (PU3MYECKOr0 BOCHUTAHMUS Ha YKpEIJICHHE
3I0pOBBS, TPOPUITAKTHKY MTPo(eccCHoHaANbHBIX 3a00JIeBaHUN U BPEIHBIX MPUBHIYEK;

— CImocoObl  KOHTPOJSI ¥ OHEHKH  (U3UYECKOTO Ppa3BUTUS W (DU3HYECKOH
[OJIFOTOBJIIEHHOCTH;

— TpaBWiia U CHOCOOBI MIIAHUPOBAHUS MHIUBUIYaTbHBIX 3aHATHIA PAa3IMYHON IIeJIeBOI
HaIlpaBJIECHHOCTH;

—  HCTOpHIO (U3UYECKON KYIBTYphl M CIOpPTAa, WUMETh IPEICTABICHUE O 3HAYUMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJIBKO MHPOBOTO YPOBHS, HO M CBOEW CTpaHbl; Ba)KHEUIIME
JOCTHKEHUS B 00JIACTH CIIOPTA;

— cnoprtuBHble Tpamumuu PXTY wum. .M. MenngeneeBa, MOMHHUTH O MOJBHUIax
CIIOPTCMEHOB B I'0J1bl BeNMKOW 0T€YeCTBEHHON BOVHBI;

Ymemy:

—  CaMOCTOSTEIbHO 3aHMMAaTbCs (PU3NUECKON KYJIbTYpOil U CIIOPTOM;

—  OCYIIECTBJIATb CaMOKOHTPOJIb 32 COCTOSHMEM CBOEro OpraHu3smMa M coOiroaaTh
MpaBHJia TUTUEHBI U TEXHUKU O€30MaCHOCTH;

—  BBINOJHATh WHIUBUAYaJbHO IMOJ00paHHBIE KOMIUJIEKCHl O3J0POBUTEIBLHON H
aJanTUBHON (JIeueOHOM) (U3NYECKON KYIbTYphl, KOMIIO3MIIMM PUTMHUYECKOM U a’poOHOI
TUMHACTUKH, KOMIUIEKCHI YIPO)KHEHHS aTJIETUYE€CKOU TMMHACTUKH;

—  BBINOJHATH IPOCTEHIINE TPUEMBI CAMOMACCaXka U peslakcalliu;

— TpeojoseBaTb MCKYCCTBEHHBIE U €CTECTBEHHBIE MPEMSATCTBUS C HCIOJIb30BAaHHEM
Pa3HOOOPAa3HBIX CITOCOOOB MEPEABUKECHUS;

—  BBINOJHSITH MPUEMBI 3aLTUTHl U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH;

—  OCYIIECTBJIATH TBOPYECKOE COTPYIHUYECTBO B KOJJICKTUBHBIX (opMax 3aHATUIH
buznyecKoil KyJabTypoi;

Bnaoems:

— CpeACTBaMH M METOJaMU YKPEIUIEHHWS HHAWBHUIyaJbHOTO 3/I0pOBBS, (PU3MUECKOTrO
CaMOCOBEPILIEHCTBOBAHMS;

— JIOJDKHBIM  YpOBHEM  ()M3MYECKOH  MOJATOTOBICHHOCTH, HEOOXOAMMBIM  JUIS
Ka4eCTBEHHOT'O YCBOCHHUS MPO(ECCHOHAIBHBIX YMEHUN U HaBBIKOB B IIpoliecce 00yueHHs B BY3€,
JUIs oOecrieueHusl TOJIHOIEHHON CONHMAJbHOW W TPO(ECCHOHATBHON JAESITEIBPHOCTA TIOCIE
OKOHYaHHUsI y4eOHOTO 3aBEJICHHUS.



3. Kparkoe conep:kanue QTUCHUIIAHBI:

Juctumnuna (Moaynu) no «Du3ndeckoil KyJabType U CHOPTY» peallu3yloTcs B paMKax
6a3oBoil wactu bnoka 1 «/lucuuminnbl (MOAyNIN)» MpOrpamMMbl CIIEIUATUTeTa B 00beMe 72
aKaJIeMHYECKHUX 4acoB (2 3a4eTHBIE SAMHUIIBI) TIPH OYHOU hopme 00yUeHUsl.

[Iporpamma paccunuTana Ha U3y4eHUE TUCLUUILIMHBI B TEUEHHE ABYX cemecTpoB (1-ro u 6-
ro), MpeArnojaraeT, 4To 00yJarommecs UMEIOT TEOPETHUECKYIO0 U MPAKTHUECKYIO MOJITOTOBKY B
obnactu «dusnueckas KyabTypa U CIOpT».

Pa3gennl AMCHUNINHBI 1 BUABI 3aHATHIA

Monayn Haszsanue moyiist Bcero Yacos
Jlex MII3 |IIDIT| KP
1. [Ipenmer «®Puznueckas KyJlbTypa u 18 4 4 9 1
criopt». Uctopust ®KuC
2 OcHOBBI 37J0pOBOTO 00pa3a KU3HU 18 4 4 9 1
(30X)
3 Bronornveckne 0CHOBBI (PU3UUECKOM 18 4 4 9 1
KYJIBTYpBI U CIIOPTa
4 [TpodeccronanbHO-IpUKIIATHAS 18 4 4 9 1
(dbusnueckas KylbTypa u CIOPT
Bcero yacoB 72 16 16 36 4

Kaxnbiii Moy b mporpaMmMsbl HMeeT CTPYKTYPY:
- JIKLIUM WM TEOPETUUECKUIN pa3Jient;
- IpPAaKTUYECKUH pa3ien, COCTOMT HU3: MeToIuKOo-npakThueckux 3aHsatuil (MII3) u yuebHo-
TPEHUPOBOUHBIX 3aHATUH (IIpodecCHOHATBHO-TIPUKIIa Has Pu3nueckas noaroroska, [1I1PIT);
- KOHTpobHEIN paznen (KP).

Teopernueckuii pasgea QopMupyer cucTeMy HayYHO-IPAaKTHYECKUX M CIELUAIbHBIX
3HaHUM, HEOOXOMUMBIX  JUId  TOHUMaHWS  NPUPOJHBIX U COLMAIBHBIX  IPOLECCOB
(GYHKIMOHUPOBAaHUS (PU3NYECKON KyJIbTypbl OOIIECTBa W JMYHOCTH, YMEHHMS HUX aJalTHBHOTO
TBOPYECKOTO  HUCIOJIb30BaHUSA  JUII  JIMYHOCTHOIO U NMPO(ECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEpPILIEHCTBOBAHUS, OPraHMU3alUU 3740pPOBOr0o 00pa3a *HU3HU TPH BHIIOJIHEHUH Y4eOHOM,
po(hecCHOHANBHOM U COLIMOKYJIBTYPHOH J1€ATENbHOCTH.

MeToauKO-IPAKTHYECKHE 3aHATHSA IIPEIyCMAaTPUBAIOT OCBOCHHE OCHOBHBIX METOAOB U
croco60B (QopMUpOBaHUS Y4E€OHBIX, MPO(ECCHOHAIBHBIX W JKU3HEHHBIX YMEHUH U HaBBIKOB
cpeAcTBaMu (PU3UUECKOM KyIbTYpHhI U CIIOpTA.

Ha meToanko-npakTuyeckux 3aHsATUSIX yIeNIIeTcs BHUMaHuUe:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSHUIO (U3MYECKUX YIOpaKHEHUH Ha QOpMUpOBaHUE MPOPECCUOHANBHBIX KayecTB
OyaylIero CrnenruanyucTa v JMYHOCTH 3aHUMAIOIIErocs;

- BO3JICHCTBHUIO CPEJCTB (PU3NUECKOTO0 BOCIUTAHUS HA OCHOBHBIE (DU3HOJIOTHYECKHE CUCTEMBI U
3BEHbS ONIOPHO-/IBUTaTENILHOTO alapaTa 3aHUMaroIIerocs;

- BOIpOCaM TMPOBEJIEHUS COPEBHOBaHMWI (IIpaBHJia COPEBHOBAHMM, CHCTEMa pO3BITPHILIEH,
orpeneneHue noodeauresnei, 000pya0BaHNE U MHBEHTAPb).

IIpodeccuonaibHO-NPpUKIJIAAHAS MOATOTOBKA TMPOBOJAMUTCS C YYeTOM Oymymieit
npodeCCHOHATLHOM 1eATeTbHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upylOTCs Ha  IIMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN W METOJUYECKUX YMEHHMH, Ha MPUMEHEHUU DPa3HOOOPA3HBIX CPEICTB
¢uznyecKkol  KylbTyphl, CIOPTHMBHOW U  NPOPEeCcCHOHANBHO-IPUKIATHON  (U3HUecKoit
MOJATOTOBKH CTYJEHTOB.

Koutpoabnblii pasaen. Kpurepuem ycmemHOCTH OCBOSHHS Yy4eOHOrO Marepuaia
SBIISICTCSA OLIEHKA IPENoaBaTeNsi, YUYUTHIBAIOIIAS pecyIapHOCIb NOCeujeHUus 0013amenbHbIX
yueOHblX — 3aHAMUN, 3HAHUM TEOPETHUYECKOrO pas3jiena IporpaMMbl U BBIIOJIHEHHE



YCTAHOBJICHHBIX Ha I[aHHI:II\/'I

CCMCCTP KOHTPOJIBHBIX TCCTOB

o01eit

busnueckoit u

TCOpCTH‘lGCKOﬁ IMOATOTOBKHU IJIA OTACIBHBIX I'PYIII pa3anH01?I CHOpTHBHOﬁ HaIpaBJICHHOCTH.

KP BXODUT B IpakTUUYECKUE 3aHATHUSL.

4. O0beM y4eOHOH JUCHUILJIMHBI

Ob6beM
. B B I Vi
Bun yueGHOM paboThI
3aYETHBIX | aKaJIEMUYECKUX | CEMECTp | CeMecTp
SIMHAIIAX qJacax
OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI — 2 72 1 3au. en. | 1 3au. en.
dbu3nvecKas KyiabTypa — 6a30BbIi 36 yac 36 yac
KOMIIOHEHT — 110 Y4eOHOMY IUIaHy
AyAUTOpPHBIE 3aHATHS (BCET0) 2 72 36 36
1. Teopernueckuii pa3zaern, yekiun (JIek) 16 8 8
2. Ilpaktuueckuii pazaen (I1P): 52
2.1. MeToiuKO-TIPaKTHIECKHUE 3aHITHS 16 8 8
(MII3) 36 18 18
2.2. YyeOHO-TpEHUPOBOYHbIE 3aHATUS
(mpodeccroHaIbHO-TPUKITATHAS
¢dusnueckas noaroroska) — [MTTDIT
3. Kontponbnsiit paznen — (KP), Bxoaur 4 2 2
B ayJIMTOPHBIC 3AHITHS
Bu HTOroBOro KOHTPOJISA: 3a4eT 3auer 3ayer




4.4.2. IlucuMiuinHbl BApMATHBHOM YacTH (00513aTeJIbHAS YACTh)

AHHOTanuA padoyeil nporpaMMsl AUCHMILIMHBI «KyabTypoJsiorus»
(61.B.OJ.1)

1. Ileau AUCHMIVIMHBI — TIPUOOPETEHHE CTYJACHTAMH KOMIUICKCHBIX 3HAHUH O
IOPUHIUIAX M 3aKOHOMEPHOCTSAX (DYHKIIMOHUPOBAHUS KYJIbTYphl B oOlIiecTBe, (POPMHPOBAHUE
HIMPOKOT0 CIEKTpa LEHHOCTHBIX OPUEHTALMN, BOCIUTAHUE TEPIUMOCTH U YBaXECHHUS K
cUcTeMaM HJAEaloOB U LIEHHOCTEH JApYyroro KyjlbTypHOIO THIIA, HWHTEUIEKTyaJbHOE U
HPABCTBEHHOE Pa3BUTHE CTY/IEHTOB.

2. TpeOoBaHus K pe3yibTaTaM OCBOEHUS AU CHUNIMHBI

WN3yuenne nucuumivmbbl  «KynabTypoJiOrHsi» TPU  TOATOTOBKE CIEHHUAIMCTOB IO
CHEIHUAIBHOCTH «XUMHUYECKas TEXHOJIOTUS HHEPrOHACBHIIIEHHBIX MAaTepUaAlOB  W3JIEIHI»
HAIpPaBIIEHO Ha (HOPMHUPOBAHKE CICTYIOMINX KOMIIETCHITHIA.

OO01eKynbTypHBIE:

- CIOCOOHOCTh aHAJIM3UPOBATH OCHOBHBIE 3TANbl U 3aKOHOMEPHOCTH UCTOPUUECKOTO
pa3BuUTHS 00mIecTBa A hopMupoBaHus rpakaanckoi nosuiuu (OK-3);

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaIU3ald, MHCIIOJIb30BAHUIO TBOPUYECKOIO
noteniuana (OK-7).

B pe3ynomame uzyuenua oucyuniunovl 00y4ar0wuiica 00aMHcen:

3namy:

—  INOHATHUHHBIN anmnapar KyJbTYpOJIOTHH;

—  TEOPETUYECKHE OCHOBHI KYJIbTYPOJIOTHH;

—  (OpPMBI U TUTIBI KYJIBTYPHI;

—  crHocoObI MPUOOPETCHMSI, XPaHEHUS U IIEPEIaYu COLUOKYIBTYPHOTO OIBITA;

— 0a3oBble IICHHOCTH KYJIbTYPHI;

—  TEOPHIO M UCTOPUIO MEKKYIbTYPHON KOMMYHUKAIIUH;

Ymemy:

—  00bsICHUTH (PEHOMEH KYIBTYPHI, €€ POJIb B UEJIOBEUECKOM KU3HEACATEIHHOCTH,

—  TNPUMEHATH MMOJyYEHHBIE 3HaHUS B MPOIECCE;

—  CaMOCTOSITEJIHO OCBaWBaTh IIEHHOCTH MHUPOBOM M OT€UECTBEHHON KYJIbTYPHI,

Braoemw:

—  COBOKYIHOCTHIO 3HaHH, O00ECHEUYMBAIOIINUX IIUPOKYI0 SPYIUIHNI0 M KYIbTYpPHBIN
Kpyrosop,

— HaBBIKAMH MPOJYKTHUBHOTO JIEJOBOTO OOMICHHUS C MPEICTABUTENSAMU Pa3IHUHBIX
KYJBTYD;

—  YB@OXKEHHUEM K KYJIbTYPHBIM IICHHOCTSIM.

3. Kparkoe conepxxanue JMCUMILIAHBI:

OcHoBHble TpoOieMbl Teopuu KynbTypbl. KynbTyponoruss kak Hayka. I[IpoGiema
IIPOUCXOXKAECHNS U ONpeAeneHus KylabTypbl. CUCTEMa KYJIbTYpbl, CTPYKTYpHasi LIETOCTHOCTh U
3aKOHOMEPHOCTH (YHKIIMOHUpOBaHUsA. Monenu cuctemHoro noaxoaa. Kynbrypa kak 3HaKOBO-
CHUMBOJIMYECKasi cucreMa. JlMHaMuKa M THIIOJOTH3AlUs KylbTyphl. IIpoGneMsl AMHAMUKH
KynbTypbl. Turnonoruszauus KyJabTypsl. [IOHITHE COBpEMEHHON KYJIBTYPBI U POJb POCCUUCKON
KyJIBTYpHl B €€ JanbHeimeM pa3Butuu. [lonnponnus MupoBoi KynbTypsl. MUp KYJIbTYpHI U €€
KyJIbTYpHbIE MUpBL. B3aumopeicTBue KynbTyp: OCOOEHHOCTb, B3aUMOCBSI3b, JHAJIOT.
JloMHHaHTBI KylIbTYpHOTO pa3Butus Poccun.



4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHbIx B akanmem.

Bunpl yue6HOM paboTh eIMHNIaX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AYAUTOpPHBIE 3aHATHS: 0.9 32
Jlexuunu (Jlek) 0.45 16
[Tpaxtrueckue 3ansatus (I13) 0.45 16
Jlaboparopust - -
CamocrositesibHas padora (CP): 1.1 40
Pedepar - -
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeIOB JUCIIUILIMHBI 1.1 40
Bua koHTpOJIA: 3a4ueT / IK3aMeH 3ayer

AHHOTanuA padoyeil MporpaMMbl TUCUUIIMHBI «MeHeIKMeHT»
(b1.B.0O/1.2)

1. Henu auCOMIVIMHBI — TIOJYyYEHUE CUCTEMbl 3HAHUH O 3aKOHOMEPHOCTSX
(GYHKIMOHUPOBAHUSA XUMHUYECKOTO MPOU3BOACTBA B CHUCTEME HAIMOHAIBHOM HSKOHOMHKH,
MIPEACTABICHUI B 00JIaCTH MEHEKMEHTA U MAPKETHUHTa, BKIIIOYAs METOI0JIOTMYECKUE OCHOBBI 1
3aKOHOMEPHOCTH, (YHKIIHUU, METOJIbI, OPTaHU3AIMOHHBIE CTPYKTYPBI, OPTaHU3AIHIO TTPOLIECCOB,
TEXHUKY M TEXHOJIOTMI0 MEHEI)KMEHTAa W MapKETUHIra B YCIOBUSX PHIHOYHOW 3KOHOMMKHU;
3JI0’KEHHUE OCHOB TIPO(ECCUOHATILHOM JISATEIIBHOCTH CIICIIUATICTOB.

OCHOBHBIMM 3aJa9aMM AUCHHUILIHHBI SIBJISIETCS:

- IpUOOpETEHUE CTYACHTAMH 3HAHUM OCHOBHBIX TOJIOKEHUW TEOPHUH MEHEIKMEHTA U
MapKeTUHIa M YMEHHUM MPaKTUYECKOrO0 HCIONb30BAHUS HX B YIPaBICHUUM XHUMHYECKUM
MpEANPUITHEM;

- OBJIaJICHUE CTYACHTAaMU OCHOBHBIMM METOJAMHU pEUICHUs YIPABICHUYECKUX 3ajady,
yMEHUN UACHTU(GUKAIIMN MAPKETHHTOBBIX aCIIEKTOB MPOOJIeM MEHEIKMEHTA, a TAKKE PEIICHUs
yIpaBIeHYECKUX MPOOJIeM CpeICTBAMU MapKETHHTA;

- TONy4YeHHE 3HAHWW KOHKPETHBIX MPHUEMOB TIO0 OOECHEYCHUI0 U TOBBIIICHUIO
3¢ (HEeKTUBHOCTH  yNPaABICHUECKON JEeSATENbHOCTH KOMIAHUM, (HOPMHUpPOBAHHE OCHOBHBIX
HAaBBIKOB IMOJTOTOBKH MapKETHHTOBBIX PEIICHUH.

[Iporpamma paccunTaHa Ha HM3y4YeHHME Kypca B Te4eHHE OJHOro cemecrpa. Kypc
3aKaHuMBaeTcs 3adeToM. KOHTpONb yCIeBaeMOCTH CTYJAEHTOB BEIETCA 10 TPUHATON B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIHUIIHMHbI

N3yuenne gucuuniauHel «MEHEIKMEHT» TMpHU TOJArOTOBKE  CIEHHAIUCTOB IO
CHEIUAIIbHOCTH «XUMHUYECKasi TEXHOJIOTUS HHEPrOHACBHIIMIEHHBIX MAaTepuaioB HW3JIETHI»
HaIpaBleHO Ha (HOPMUPOBAHHUE KOMIIETEHITHIA.

OOmeKyIbTypHBIC:

- [JrOTOBHOCTh J€WCTBOBAaTh B HECTAHJAPTHBIX CUTYAIUSIX, HECTU COLHAIBHYIO H
TUYECKYIO OTBETCTBEHHOCTH 3a NMpuHsAThIe pemenus (OK-6);

- TOTOBHOCTBIO K CaMOPa3BUTHIO, CAMOpPEAIN3allid, HCIIOJIb30BAaHUIO TBOPYECKOIO
norenrmana (OK-7);

Ob6menpodeccuoHanbHbIE:

- [JTOTOBHOCTH PYKOBOJHMTH KOJUIGKTHBOM B cdepe cBoeil mnpodeccrHoHanbHOU
NeATEeIIbHOCTH, TOJIEPAHTHO BOCIIPUHHUMAs COIIMATbHBIE, STHUYECKHE, KOH(ECCHOHATbHBIE U
KyabTypHbIe paszaugus (OITK-5).

B pezynomame usyuenus oucyuniaunovl 00y4aoujuiica 001cen:

3namy:



- TPUHIUIBI COCTABICHUS TEXHUYECKOH TOKyMeHTaluu (rpadukoB paboT, HHCTPYKLIUH,
IUIAaHOB, CMET, 3asBOK Ha MaTepHalibl U 000PYAOBaHUE) U JIp.;

- TEOPETUYECKHE OCHOBHI M METO bl BHIPAOOTKH 1IeJIe U CTpaTeruu OusHeca,

- IPUHIUNBI TOATOTOBKM JIOKYMEHTALMU JJs CO3JAaHUS CHCTEMbl MEHEKMEHTa
Ka4ecTBa MPEANPHUSITHUS;

- METO/bI U TEXHOJIOTUH IIPUHATHUS U peaIn3allui YIIPABICHUECKUX PELICHUN.

Ymemo:

- COCTaBJIATH 3asBKU Ha 000pPYyI0BaHUE;

- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTALUIO;

- HIPUHUMATH YIPaBJIEHYECKHE PEIICHUS U OPraHU30BbIBATh UX BBINOJIHEHHE;

- cobupath, 00padaTHIBaTh U UCIOIB30BATH YIPABICHUECKYIO HH(POPMAIIHIO;

- paboraTh C yNpaBIIEHYECKOH IOKyMEHTAlMeH, MOJIb30BaThCsl 3aKOHAM, HOpPMaMH M
NpaBUJIaMU aJIMUHUCTPATUBHOM [ TEIbHOCTH;

- pacopenensiTh 00s13aHHOCTU U OTBETCTBEHHOCTH;

- WCTOJIB30BaTh METOJIBI MOTHUBAIIUH [IEPCOHATIA,

- KOHTPOJMPOBAThH U PETryIUPOBATh UCIOIHEHUE IJIAHOB.

Braoemw:

- HaBBIKAMU MPUMEHEHUS ONTUMAIBHBIX [TOJIXOA0B JIJIsl TUArHOCTUKU M aHAJIN3A PHIHKA;

- METOJaMH PyKOBOJCTBA IIEPCOHAIIOM;

- HUHCTpYMeHTaMu 3(pPEeKTUBHOTO YIpaBICHUS IPEATIPUITHEM.

3. Kparkoe conep:kanue IUCHUIIUHBI:

Moayasb 1. OcHOBBI ynpaBjieHHs NPeINPUATHEM

1.1 Bgeoenue. Ilpeomem, memoo u cooepxcanue oucyuniunvl « Menedxcmenmy. Teopust
yIpaBlIeHUS: yIpaBIeHHE KaK MOTPEOHOCTh M Kak (PaKTop ycmexa AesTeNbHOCTH, CYIIHOCTh U
COJIEpKaHUE YIPABICHHUS, MECTO TEOPUHU YIPABICHUS B CHUCTEME COBPEMEHHBIX 3HAHUH,
cnenuduKa yrnpaBIeHUECKON NeATeIbHOCTH, COBPEMEHHbIE MpoOIemMbl ympaBieHus. ['eHe3uc
TEOPUH YIPABJIICHHS: YIPABICHYECKUE PEBOJIOIUH, BO3HUKHOBEHHE HAy4YHOW TEOpPUU
YIOpPaBJICHUsS,, UICTOKM M TEHJAEHLUMU Pa3BUTHUsSI POCCHUICKOIO YNPAaBIECHHS. 3aKOHOMEPHOCTH W
TIPUHITUIIBI YIIPaBJICHUs: CYObEKTUBHBIE U OOBEKTUBHBIE (PAKTOPHI B YIIPABJICHHH.

1.2 Cucmema ynpasnenus npeonpusmuem u ee cmpykmypa. Oyenxa 3¢ppexmusrnocmu
ynpaénenus. CUCTeMa yNpaBieHUs: MOHIATHE CUCTEMBbI YIpaBJIEHMs], paclpeielIeHue QyHKIHNH,
MOJIHOMOYMI U OTBETCTBEHHOCTH, MPUHLUIIBI TOCTPOEHHUS CUCTEM ynpaBiieHus. LlenTpanuzanus
U JIeleHTpalu3alys yIpaBleHUs, JEJIErHpOBaHUE MOJHOMOYMM B Ipoleccax yHpaBlIeHUS.
OpranuzanuoHHas CTpykTypa u ee BuAbl. OCHOBHBbIC MOHATUS ()PEKTUBHOCTH YIIPABICHUA.
[Toxazarenu 3 PEeKTUBHOCTHU yIIPABICHHUS.

Moayasb 2. OCHOBBI MEHEIKMEHTA

2.1 llenu 6 cucmeme ynpasnenus. Paspabomka cmpamezuii u nianog opeanuzayuu. lemn
W 1eJlernojlaraHue B YINPaBIECHUU: POJIb L€ B OpPraHU3allMM M OCYILECTBICHUH IMPOLECCOB
yhpaBieHus, KiaccupuKkanus Lenei, MOCTpOeHue JepeBa LeJeil; codyeTaHue pa3sHooOpasus
neneid W QyHKIUH MEHEDKMEHTa; CUCTeMa YIpPaBIEHUS MO LesIM; CTpaTerds U TaKTHKa
yrnpasieaus. CylHOCTh, TPUHITUIIBEI M1 METObI TUIaHupoBaHus. [Iporiecc BIpaOOTKHM CTpaTeTuu.
DopMBbI TEKYIIETO TUTAHUPOBAHMUSL.

2.2 Texnonoeus pazpabomku u npuHamus ynpasieHueckux peutenui. PazpaboTka
VIpaBIEHYECKUX PEUICHWI: TMOHATHE U KJIacCU(pUKAIMS  YIPABICHUECKUX  PEIICHU,
OCHOBOIIOJIATAIOIINE DJEMEHTHI JEATETbHOCTH, YCJIOBHS W KPUTEPUU NPHHATHS PEIICHUH,
MpollecC U MOJENM TMPUHATUS YIPABICHUYECKUX PELICHUN, peanu3alus YIpaBIeHYECKUX
pELIeHM.

Moayas 3. YnpasiieHHe nNepCcoOHAJIOM

3.1 Bnacms 6 cucmeme ynpasnenus. Jluoepcmeo u cmunv ynpasienus. OTHOIICHHS
BJIACTU B CUCTEME YIPaBJICHUS: MOHSITHE U TUIIOJOTHUS BJIACTH; BJIACTh U aBTOPUTET MEHEKEPa;
npu3HaKy, (akTopbl W MPOSBICHUS HEYNPaBIsIEMOCTH; WCTOYHUKU BIACTH B YIPaBICHUU
opraHu3alieil; mapTHEPCTBO B MpoIeccaX MEHEMKMEHTa. JIMaepcTBO M CTWIIb YIpPABJICHUS:



nporeccsl  ()OPMHUPOBAHHMSI U OCHOBHBIE COCTABIISIOIIME JIMJAEPCTBA, (opMaibHbIe U
HedopMasbHble (HaKTOPHI JIUAEPCTBA, MPOSBICHUE JIUJEPCTBA B CTUJIE YIPABICHUS, TCHICHIUS
Pa3BUTHS CTUIIS YIIPABICHUS.

3.2 MomueayuorHbvle 0CHOBbI YNpasieHus u KoHgaukmol. MOTUBAIUS NEATCILHOCTH B
YIPaBJICHUU: MOTHUBBI JIEATEILHOCTH YEJIOBEKa U UX POJIb B YIPABICHUH, OCHOBHBIC MOHATUS U
JIOTMKa Tpolecca MOTUBaluHU, (GakTopbl (GOpMHpPOBAaHUS MOTHUBOB Tpyla; HCIOJIb30BaHUE
MOTHBAIIMA B TPAKTHKE MEHEIHKMEHTa; (aKkTopbl d((HEKTUBHOCTH MOTHBAIUU; COBPEMEHHBIE
KOHIENIIMK MOTUBaluu. ['pymnmoBas AMHAMHKA U KOH(JIMKTBL: POJIb IPYMIbl B MOBEACHUH U
JESTEIILHOCTH YeTIOBeKa, (POPMUPOBAHKE TPYIII, B3AaMMOJICHCTBHS B TPYIIE U B OPTaHU3AIINY;
BO3HUKHOBEHHUE, TMPOSBICHHE U PA3HOBUAHOCTH KOH(IUKTOB, BIHSHHE KOH(IUKTOB Ha
yIpaBJICHHE.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHEBIX B akazmewm.

Buapl yue6HO# paboThl €MHHLIAX yacax
O0mas TpyA0eMKOCTh JMCIHUILIHHBI 10 Y4eOHOMY ILIAHY 2 72
AYIUTOpHBIE 3aHATHUS: 0.9 32
Jlexuunu (Jlek) 0.45 16
[Tpaktrueckue 3ansatus (I13) 0.45 16
JlabGopaTopus - -
CamocrositesbHas padora (CP): 1.1 40
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 1.1 40
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auyer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«BBeagenue B pusuky»
(51.B.O/1.3)
1. Henun u 3a7a9UaUCHUTIMHBI

Llenpto AUCHMIUIMHBL SBJSIETCS NPUOOpETEeHHE CTYyAeHTaMH 3HAHUW IO OCHOBHBIM
pasaenam (U3NKH U YMEHUIO IPUMEHSATh MX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUILTHHAX.

OCHOBHBIMHU 3aJjauaMH JMCLUUIUIMHBI, PELIEHHE KOTOPBIX OOECIeYMBAET JOCTH)KEHUE
eI, SABISIOTCS: (pOpMUpPOBaHHE TPEACTABICHNH 00 OCHOBHBIX (PM3NYECKUX 3aKOHAX MPUPOIBI
U METOJIaX TEOPETUYECKUX MCCIEJOBAHUN pa3IMyHBIX (DU3MYECKUX SBIECHUH, a TaKke JaTh
NPEJICTAaBICHUS O COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJIAX UCCIICTOBAHMS.

2. TpeboBaHus K pe3yJibTaTaM OCBOCHUS JIMCHUTIIMHbI

Nzyuenne aucuurumHel «BBeneHne B (QHU3WKY» TpPH TOATOTOBKE CIICITHAIUCTOB TIO
cnenuanbHocTd 18.05.01 Xumuueckasi TEXHOIOTHSI SHEPTOHACKHIILIEHHBIX MAaTepHAIOB U U3ENIUI
CIoco0CTBYET MPHUOOPETEHHUIO CIEAYIOIINX KOMITCTCHITHI:

OO1IeKyIbTYPHBIX:

CIOCOOHOCTH K a0cTpakTHOMY MbItieHUI0 (OK-1).
Ob6menpodeccnoHaNbHBIX:
CIIOCOOHOCTh ~ WCIIOJIb30BAaTh MaTeMaTHYECKHE, €CTECTBEHHOHAyYHBIE U

UHXXEHEpHbIE 3HAHHUS I pelIeHHus 3adad CcBoed NpodecCHOHAIBHOW JesATEeIbHOCTH
(OIIK-1).

B pezynomame uzyuenus Oucyuniunol 00y4aouuiica 00axMcen:

3HamMb:

— - CYyIIHOCTh (PM3MUYECKUX 3aKOHOB MEXAaHMKH, MOJIEKYISIpHOH (u3uku U
TEPMOAMHAMHKH;

— - IIPUHIIMIBI perieHus (U3nIecKux 3a1ay;

ymems:

— - IIPUMEHSATh NpUOOpETEHHBIE B Mpolecce 00yUSHHs 3HAHUS MPU U3YYEHUU IPYTUX



JAUCHUIIIIMH €CCTCCTBCHHOHAYYHOI'O U 06H_[€T€XHI/I‘I€CKOFO OUKJIIa,

grnaoems:
— - METOJMKOH pemieHus: GU3NIECKUX 3a/1a4 B paMKax U3y4yaeMoro Kypca.
3. KpaTkoe conep:kaHue THCIUATLIHHBI:

3.1. OcHOBBI MEXaHUKU

Kunematnka touku. Mexanuueckoe paBwxkeHue. Tpaektopus. [lyTe mnepemenieHue.
Ckopoctb U yckopeHue. OTHOCUTENBHOCTh JABM)KEHHSA. THUIBI JBUXKEHHMS B KHHEMAaTHKE.
PaBHOMepHOE M paBHONEpEMEHHOE JBMKeHHE. ['paduueckoe npeAcTaBIeHUE JBHKECHUE.
CBoOonHOEe maneHue Ten. PaBHOMEpHOE IBMKEHHME IO OKPYKHOCTH. OCHOBBI JUHAMMKHU.
IlepBbiii 3akoH Hprorona. MHepumanbHble cUCTEMBI OTcueTa. [IpHMHIMI OTHOCUTENBHOCTH
I'anunesa. Macca. Cuna. Bropoil 3akoH HbroToHa. VYciioBuss paBHOBecUsl Tell. 3aKOHBI
COXpaHEeHMsI B MexaHHKe. MIMiynbe Tena. 3akoH coxpaHeHus uMiyibca. Mexanudeckas padora.
MomHocTh. MexaHuueckass BSHeEprusi Tena. 3aKOH COXPAaHEHUS HHEPrMM B MEXAHHUKE.
Mexanunueckue kosebanusi U BOJHBL ['apMoHnueckue kosiebanus. MaremMaTHUeCKUl MasTHUK.
[Tpyxunuslii  MasTHUK. [lpeBpamieHue 5SHepruM IpU  TApMOHUYECKUX  KOJIEOAHMSIX.
PacnipocTpaneHne MEXaHNYECKUX BOJIH B YIPYTHX cpefax. Ilonepednsie u Mpo10JIbHBIEBOIIHBI.

3.2. MonekynsipHas puszuka

OCHOBHBIE IIOJIO’KEHUSI MOJIEKYJIIPHO-KHHETUYECKON TeOpuu. ATOMHas runoresa. Macca
u pasmep Mousekyin. Yucino ABoraapo. Mneanbubsiii ra3. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KMHETHYeCKOW Teopuu. AOCONIOTHas TeMIepaTypHas IIKaja. YpaBHEHUE COCTOSIHUS
uaeanbHOro rasza. Mzorepmuueckuii, W30XOpHbIH M M300apHbIi nporecchl. CMech HealbHbIX
rasoB. [lomarme o ¢da3zoBeix mepexonmax. B3auMHbIe mpeBpamieHUs] >KUAKOCTEH H Ta30B.
Hcnapenne u koHjeHcauus. HacpllieHHBI M HEHachIeHHBIM napbl. Kumenuwe XuukocTu.
BnaxnocTs Bo3ayxa.

3.3. OCHOBBI TEPMOJAMHAMHUKH.

[lepBoe Hauano TepmMoaMHAMUKH. BHyTpeHHss »sHeprusa. KoamdecTBO TEIUIOTHI.
TennoemkocTs BemiecTBa. Pabora B TepmoauHamuke. [lepBoe Hayano TEPMOAMHAMHUKU M €ro
OpPUMEHEHHE K  pa3iMyHbIM  MpoueccaM. AnuabaTHelii  mpouecc. Bropoe  Hagano
TepMonuHamMuki. HeoOpatumocts mpoueccoB B mnpupoae. [loHsarue o BTOpoM Haudaie
TepMmoauHamMuKu. [IpuHuun nerictBug TtemioBbix asurareneid. KIIJ[ TenmoBbeix nBurarenei.
WneanpHas TemIoBas MallllHa.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHEBIX B akanewm.

Bunsl yueOHoI paboThl €IMHUIIAX yacax
O0mas Tpy10eMKOCTh IMCHUILIHHBI 110 Y4eOHOMY IIaHY 2 72
AyIHMTOpHBIC 3AHATHS: 0.9 32
Jlextuu (JIek) 0.45 16
[Tpaktryeckue 3anstus (I13) 0.45 16
JlaGopartopus - -
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CaMOCTOSTETbHOE U3YUYCHUE PA3]IENIOB JUCIIUIUIMHBI 1.1 40
Buj koHTpoJIs: 3a4eT / IK3aMeH 3a4er




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«TexHnuyeckasi TepMOJIMHAMHUKA M TEIJIOTEXHHUKA)»
(b1.B.O/1.4)

1. Heap aucHUMJIMHBI: cHOPMHUPOBATH y OOYYAIOMIUXCS YPOBEHb MNpOoheCcCHOHATBHOM
KOMIIETCHTHOCTH, TIO3BOJISIONIMN  OYAYIIMM WH)XXCHEPaAM-TEXHOJIOTaM C  YBEPEHHOCTHIO
MPUMEHATHh (PyHTaMEHTaJbHbIE OCHOBBI TEXHMYECKOW TEPMOJMHAMHUKHA W TPAMOTHO BHIOMpATH
paroHaTbHBIA PEKUM IKCIUTYaTAllMA 00OPYJOBAHMS XUMHUYCCKUX MMPOU3BOJICTB NIPH PEIICHUN
onpeaeaEHHON TEXHUYECKOM 3a/1auu.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHUs TUCHUILIHHBI

N3ydyenne pucuumiauabl «TexHHuYeckas TEpMOJAMHAMUKA U TEIJIOTEXHHUKA» MpH
MOJMOTOBKE CIIEHUAINCTOB MO CHEUUAIBHOCTH «XUMHUYECKasi TEXHOJIOTUS SHEPTrOHACHIILIEHHBIX
MaTepuasoB U3JEIi» HampaBieHO HA GOPMUPOBAHUE CIEAYIOIINUX KOMIETEHIIUH.

Oo6menpodeccnoHaTbHBIX:

- CIIOCOOHOCTBIO HCHOJB30BaTh MaTeMaTH4YeCKUE, ECTECTBEHHOHAYy4YHbIE W
WHXXCHEPHBIC 3HAHHWS IS pEIIeHHs 3adad CBOeH Npo(ecCHOHAIBHOW JeATEeIbHOCTH
(OIIK-1);

[TpodeccrnoHATBHBIX:

- CHOCOOHOCTBIO OCYHIIECTBIATH TEXHOJOTHUYECKHUN TMpolecc B COOTBETCTBUU C
periaMeHTOM M HCIIOJb30BaTh TEXHUYECKUE CPEACTBA Ui KOHTPOJISI €ro OCHOBHBIX
napaMeTpoB, CBONCTB ChIpbs U roToBoi npoaykuuu (ITK-1);

- CIOCOOHOCTBIO K PpEHmEHHI0 NpOo(hecCHOHANbHBIX IMPOU3BOJACTBEHHBIX 3ajaad,
BKJIIOYAIOMIKMX  pa3pabOTKy HOPM  BBIPAOOTKM M  TEXHOJOTMYECKHMX HOPMATHBOB
pacxo0BaHUs CHIPhS, MAaTEPHUATIOB M SHEPIETUUECKUX 3aTpar, oOecrneueHne TpeOoBaHU 1Mo
CTaHJapTHU3aLHNH, CePTU(DUKAINU U KAYECTBY MPOJIYKIIMU, COBEPIICHCTBOBAHUE KOHTPOIA
TexHojoruueckoro npouecca (IK-4).

B pezynomame usyuenus oucyuniaunovl 00y4arouuiica 0014cen:

3Hamb:

— HAYYHYI0O TEOpPETHYeCKylo 0a3y TeIUIOTEXHHKH, OCHOBHBIE TMOCTyJdaThl U
dbyHIaMEHTAIbHBIEC 3aKOHBI MPUKIIATHON TEPMOIMHAMUKH.

ymemy:

— TIPOBOJIUTH KaueCTBEHHBIN yII1yOJIEHHBIN aHaJIN3 pexuma paboThI
TEIIOTEXHUYECKOT0 000PY0BaHUs Ha peaMeT Hanbosee 3¢ (HeKTUBHOIO SHEPTrONoTpeOIeH S,

— OLIEHUTh BEJIIMYMHY OHHEpro3arpaT KOHKPETHOTO WH)KEHEPHOro 00O0py/0BaHUS,
HCXO0JI U3 TEOPETUUYECKOM MOJIENH, Ha IIPEIMET JOCTOBEPHOCTH U BO3MOKHOCTH MPAKTUUYECKON
peanu3alui.

61a0emn.

— KOMIUIEKCHOM  METOIMKOM OIIEHKHM CTENEeHH COBEPUICHCTBA JHEPro-XMMHKO-
TEXHOJIOTHYECKOM CUCTEMBI C TOUKH 3PEHUSI SHEPTOTEXHOIOTUH, SKOJIOTUU U IKOHOMUKHU.
2. Kpatkoe conepkaHue JUCHUTLINHBI

Mopyas 1. Benenme. OCHOBHBbIC NOCTYJIAaThl M (YHAAMEHTAJIbHbIC 3aKOHBI
PABHOBECHOI TePMOAUHAMMKH. BbI0OP 3TaT0OHHBIX POLECCOB NPe00pPa30BaAHNUSs JHEPTUH U
BelleCTBA..

Tepmonunamuyeckue  mapamerpbl, (QYHKUMM W (QYHKIHOHAIbl  PaBHOBECHOM
MaKpOCHCTEMBI. Y CJIOBHE XHMHYECKOTO PaBHOBECHS MHOro¢a3zHoi W MHOTOKOMIIOHEHTHOU
cuctembl. O0beanHEHHOE BeIpaxkeHue | u 11 Hauan knaccuyeckoil paBHOBECHON TEPMOAMHAMHUKHI
B JuddepeHIMaTbHOM U MHTETpajlbHOM BHJIE, OCOOEHHOCTH pealM3allid B 3aMKHYTBIX
npoleccax Mmpeodpa3oBaHUs SHEPrUM U BemlecTBa. Pacuér M aHanM3 OCHOBHBIX PaBHOBECHBIX
IIPOLIECCOB CKATHsl Ta30B B KoMIpeccope. Pacuér MUHMMAaNbHBIX 3aTpaT SHEPIUM B IIpoLieccax
pasneneHus, OXJKICHUS W OXWXKEHUs Ta3oB. [lomuTpomHbli mporecc, Kak 0000maromuii
IIPOLIECC CKATUs (pacIIMpEHHs) ra30B, IAPOB U IaPOra30BbIX CMECEH.



Mopnyab 2. AHAJINTHYECKHI anmapaT HePaBHOBECHBIX NPOLECCOB NMpPeodpa3oBaHus
3Hepruu M BemecTBa. KosmyecTBeHHAasi OLeHKA JAUCCUNATHBHON (PYHKUMH KaKk Mepbl
HeoOpaTUMOCTH Mpolecca, NMPOTEKAKIEro ¢ KOHEYHOH CKOPOCTHIO. JKcepreTu4ecKui
MeTO/I AHAJIN3a CTeNEeH! COBEPUICHCTBA JHEPrO-XMMHUKO-TEXHOJIOTH4eCKOH CHCTEeMBbl.

Teopust JOKanbHOTO paBHOBECHS ONHCAHUS HEOOpaTHMMBIX mporeccoB. Cucrema
muddepeHIManbHbIX OaTaHCOBBIX YpPaBHEHHM MAacChl, SHEPTUH, SHTPOINUU U KUHETHUYECKHUX
COOTHOIIICHUH JJIA OTKpBITOﬁ MaKpOCHUCTCMBI. AHalnuTHYECKOE M YHUCIEHHOE PCIICHUC JTUX
YPaBHEHUU JJIs1 ONIPEAEIICHUs BEJIMYHMHBI JIOKAJbHON U UHTETPAJIbHOW IUCCUTIALIMY SHEPTUU NPU
TEUYEHUH BSI3KUX Cpel, TepMOIU(P(Y3HOHHBIX IMPOIECCOB B MHOTOKOMITIOHEHTHBIX CHCTEMaX.
DKceprust CTallMOHAPHOTO OTOKA BEIIECTBA.

Mopnyas 3. TepMoauHaMuuyecKuii pacyéT W aHAJINW3 HEPABHOBECHBIX IPOLECCOB
c:kaTus (pacuiMpeHusi) ra3oB, NApPOB M MAP0-Ta30BbIX CHCTEM. JKCEPreTHYEeCKHUl MeTO.
OLICHKHM CTelleHH COBEpPUICHCTBA Ipolecca: onpe/esieHHe BeJUYMHbI IKCEPreTHYecKoro
KII/I pe:xxuma padoThl YCTAHOBKHM M IOUCK IyTeil ero NMOBbIIIEHUS 32 CYET BHYTPEHHHUX
JHEpPropecypcos.

Pacuér (akTrueckux 3aTpaT SHEPruu B Mpolieccax KOMIPEMUPOBaHMs ra30B (IapoB) Ha
OCHOBE MHTETpaJIbHbIX OaJaHCOBBIX YpPaBHEHUN Macchl, IIOJIHOM SHEpPruu, SHTPOIUH,
KMHETUYECKOM M NOTEHLUHMAIbHOM SHEpruu, skcepruu. KonumyecTBEeHHas OLEHKA BEIMYHMHbI
JUCCUNIAMA B OXJAXIAEMOM W HEOXJAXJAAEMOM CTYNEHH KOMIIPECCOPHOM YCTAHOBKH.
DHEPro’KOHOMUYECKOEe 000CHOBaHHE I1€IECO00Pa3HOCTH MHOTOCTYIIEHUATOr0 pexuma padoThl
KoMmripeccopa. CpaBHUTENIbHBIA aHAIN3 CIOCOO0B OXJIAXACHHUS Ta30B (MapoOB) B JETaHIEPHBIX
YCTaHOBKAaX M  JIPOCCENbHBIX yCTpoiicTBax. Pacuér BenmnuuHbl H30TEepMUYECKOrO 3ddexTa
npoccenupoBanus [xoyins-ToMiicoHa Ha IpUMepe MOJENIN HEUAECAIBbHOTO rasa.

Mopyas 4. TepMoamHaMu4yecKHMe OCHOBBI  JHepropecypcocOepeskeHust B
XMMHYeCKOH TeXHOJOrnu. JHeprocéeperaimme CHCTeMbl B XUMHU4YEeCKUX NPOM3BOACTBAX
NpeBpalleHus] JHEPIrUM M BelleCTBA. AHAJIM3 CONPSKEHHON CHCTEMbI, YTHIH3HPYHOLIeH
HHU3KONOTCHUHAIbHbIC TeIUIOBbIE PeCypChl, Ha INpuMepe XOJOAWIBHBbIX MAIUMH M
TEIIOBBIX HACOCOB.

MeTobl OIIEHKH HEPropecypcoB Ha OCHOBE MOHATHA dKcepruu. CHHTE3 TeXHOJIOTHH U
HHEPreTUYECKUX CHUCTEM KaK OCHOBHOM TPHUHIMI 3HeprocOepexeHus (Ha mpumepe
IIPOM3BOJICTBA aMMMaka M cjaaboil a30THON KuCIOThI). OCHOBHBIE MPOMBIIIIEHHBIE CXEMBbI
NOJYy4eHHUs X0J10/1a ¥ TpaHchopMaruu Teria. CpaBHUTEIbHbBIN TEXHUKO-?KOHOMUYECKHI aHaIIN3
napokommpeccnoHHbIX (IIKXM) u Tennoncnonb3yomux XoJI0AUIbHBIX MAIlKH.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.
Bunpr yue6HO paboTh eqUHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AYIUTOpPHBIE 3aHATHS: 1.35 48
Jlexruu (JIek) 0.9 32
[Tpaktuueckue 3ansatus (I113) 0.45 16
JlabGopaTopus - -
CamocrositesbHas padora (CP): 1.65 60
Pedepar - -
CaMoCTOSITENIbHOE N3YUYEHUE PA3AETIO0B TUCIUILIMHBI 1.65 60
Bua koHTpoOas: 3aueT / IK3aMeH - 3auer ¢
OLICHKOM




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IIpoexTHpoBaHue aeTajieii MAIIMH W ANNIAPATOB»
(1.B.O/1.5)

1. Hesn DuCUMIUIMHBI — HAYYUTh CTYJEHTOB TBOPYECKOMY IMOIXOAY K BBIIIOJHEHUIO
MHXEHEPHBIX PacyeTOB Ha MPOYHOCTb, XKECTKOCTh U YCTOWUMBOCTH 3JIEMEHTOB KOHCTPYKLUM,
JleTajei v y3J10B MallllH U anmnaparos.

OCHOBHBIMH 33]a4aMH TUCHUIJIMHBI, PEIICHHE KOTOPHIX O00ECIICUNBACT JOCTHKCHHE
LEJIH, SIBISIOTCS:

- U3y4eHHE TUIIOBBIX 3JIEMEHTOB KOHCTPYKIIMIA XUMUYECKOTO 000PYI0BaHMS,

- OCBOEHHE OCHOB METOJMKHU MPOECKTUPOBAHNS;

- obecrieyeHrne He0OXOAUMOM TEXHHUECKOW MH(OpMAIHen ISl BOCIIPUATHUS CTYJCHTaMU
psaa NoCIeayIOMMNX JUCHUIIINH.

2. TpeGoBaHnus K pe3yJbTaTaM OCBOEHUs JUCHUILIHHBI

Nzydyenne pucuumiauasl «[IpoekTupoBanue pgeraneil MallMH M anmapaTtoB» MpH
MOJAMOTOBKE CIEUUAINCTOB MO CHEUUAIBHOCTH «XUMHUYECKasi TEXHOJIOTUSI SHEPTrOHACHIILIEHHBIX
MaTepuasoB U3JEIHil» HampaBieHO HA (OPMUPOBAHUE CIEAYIOMINUX KOMIIETCHIIUH.

Oo6menpoheccnoHaTbHBIX:

- CIIOCOOHOCTBIO HCIOJIB30BaTh MaTeMaTHYECKUE, ECTECTBEHHOHAYy4YHbIE H
WHXXCHEPHBIC 3HAHHWS MJs pEIIeHHs 3adad CBOeH NpOo(EeCcCHOHAIBHOW JeATEeIbHOCTH
(OIIK-1).

B pe3ynomame u3zyuenun Ooucyunaunovt 00y4ar0wuiica 00aMHcen:

3namy:

— KOHCTPYKLMHM, THUNAXUA U KPUTEPUH PAOOTOCHOCOOHOCTH JAeTajeil MalluH,
cOOpOYHBIX eMHULL (Y3JI0B) U arperaros;

—  OCHOBBI TEOPHH COBMECTHON pabOThI M METOJIbI pacyeTa JeTajlell U y3J10B MallUH U

—  anmnapaToB XMMHUYECKOW TEXHOJOTHH;

Ymemn:

—  BBINOJHATh U YUTaTh TEXHUYECKHE CXEMbI, YEPTEKU M ICKU3BI JIE€TajeH, y3JIO0B U
arperaTos;

— TPOU3BOAUTH pacyeTbl IO OCHOBHBIM KpUTEpUSM pabOTOCIOCOOHOCTH U
KOHCTPYMPOBAHUS JI€Talei MallnH;

— MPOU3BOJUTH pacyeTbl M KOHCTPYMPOBAHME JAETalled MallMH W MEXAaHU3MOB C
Y4€TOM NPOU3BOICTBEHHON TEXHOJIOTUH U IKCILTyaTalllu.

— moabuparh  CTaHAAapTHOEe  OOOpYyJIOBaHWE, HCIOJb3yeMOe€ B  XHUMHYECKOM
MPOMBIIIIIEHHOCTH.

Braoemu:

—  HaBBIKAMHM KOHCTPYHMPOBAHUS U TEXHUYECKOTO TBOPUECTBA;

—  MpaBUJIAaMU MTOCTPOEHUS TEXHUUYECKUX CXEM M UePTEXKEil;

— OCHOBHBIMM METOJAaMH pacueTa M MPOCKTUPOBAHUS MEXAHUYECKUX Y3JI0B U
AJIEMEHTOB TEXHUKHU.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Mooyns 1. «Pacuem Xxumuueckozo annapama ¢ MeXaHuyecKum nepemeuiugaruium
YCmPOUCHeom.

ITo Bcem 3Tamam KypcoBOro mpoekTa odopmiisercss eArHasi MOSICHUTENbHAs 3amnucka. B
MNOSCHUTENBHYIO 3allMCKy BKIIOYAIOTCS TPOEKTHBIE M IPOBEPOUYHBIE pAaCUEThl THIOBBIX
DIIEMEHTOB B COOTBETCTBHH C JICHCTBYIOIIMMHU MEeTOAUKaMu. [IponsBoauTesi:

1) BBIOOp KOHCTPYKIIMOHHBIX MaTepHAJIOB;

2) pacdeT OCHOBHBIX T€OMETPUUYECKUX Pa3MEPOB amapara;
3) pacueT TOJIIMH CTEHOK armnapara 1 pyoamiky;

4) moabop MpUBO/A;



5) pacueT (pyaHIIEBOro COSANHEHHS KPBILIKU C KOPITYCOM arlapara;
6) pacdeT Bajla MEIIAJIIKA Ha BUOPOYCTONYMBOCTD U IIPOYHOCTH;

7) moxbop u pacyet My(ThI;

8) mo0op M pacyeT yIIOTHEHHS.

Mooyns 2. «Hepmernc oougeco euda annapaman.

Beinonnsercs deprex oO0Iiero Buia ammapara ¢ BUIAMH, Pa3pe3aMH, CEUCHHUSIMU U
BBIHOCHBIMH 3JIEMEHTaMH, JAIOUIMMHU IOJIHOE MPEJICTaBICHHE 00 €ro yCTpOHCTBE M MPUHIIUIIE
paboThl. YUepTex o011ero Buja annapaTa COJIEpiKHT:

1. N3o0paxxenue ammapara (BUIbI, pa3pe3bl, CCUCHUs, BBIHOCHBIC JIEMEHTHI),

coJieprKalle OKOHYATEIbHbIE KOHCTPYKTUBHBIC PEILICHUS.

2. OCHOBHBIE Pa3MEpHI.

3. Pacnosio’keHue MITYLEPOB, JIIOKa, OIIOp anrmapara.

4. TaGnuiy Ha3HAYEHHS IITYLEPOB B ammnapare.

5. TexHUYECKYIO XapaKTEePUCTUKY U TEXHUYECKHE TPeOOBaHUS K HEMY.

Ha BTOpOM nMCTE BBINOJHSIOTCS YEPTEKU COOPOUYHBIX €IMHUI] U JeTaned. YUeprexu
BBINOJIHAOTCS Ha IucTax ¢popmara Al.

KypcoBoiil npoekT sBiIsieTCs cCaMOCTOATENbHONU paboTol 00ydaromerocs, KOTOpbIii HECET
IIOJIHYIO0 OTBETCTBEHHOCTH 3a €€ KauecTBO (IIPaBHJIBHOCTh PacueToB, O(hOpMIIEHUE YepTEeKeH) U
CBOEBPEMEHHOCTb BBINOJIHEHMS BCeX ATanoB padot. [IpenogaBaTenb — pyKOBOJIUTEND IPOEKTa
HafpaBisgeT paboTy oOyyaromerocs, KOHCYJIbTHPYET IO HESICHbIM BOIIPOCaM, OIpeaelseT
CTENEHb 3aBEPIIEHHOCTU OTJEJIbHBIX ATAlOB IPOEKTUPOBAHMSL.

4. O0beM y4eOHOH JUCHHUILJIMHBI

B 3auéTHBIX B akagewm.
Bunel yue6HoI paboTh €UHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 2 72
AyIHMTOpHBIC 3AHATHS: 0.45 16
Jlexuuu (Jlek) — -
[Tpaktuueckue 3ansatus (I113) 0.45 16
JlabopaTopus — —
CamocrositesbHas padora (CP): 1.55 56
KypcoBoii mpoekt 1.55 56
Buja xkoutpoJisi: 3a4ét / 3k3amen — —

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«IIpoekTHpOBaHME IPOLIECCOB M ANNAPATOB XUMHYECKOH TEXHOJIOT I
(1.B.O/1.6)

1. Hemu aucommiauHbl — CylIecTBEHHO pacUIMPHUTh, CHCTEMaTU3HpPOBaTh U
UCMOJIb30BaTh HA MPAKTUKE 3HAHUNA OCHOB T'MJIPABIMYECKUX, TEIUIOBBIX M MaccOOOMEHHBIX
MIPOLIECCOB XUMHUYECKOM TEXHOJIOTMH, IO3BOJIAIOIIMX BBITYCKHUKAM OCYIIECTBIIATh HAy4YHO-
UCCIIEN0BATENBCKYIO, IPOU3BOACTBEHHO-TEXHOJIOIMYECKYIO U DKCIIEPTHYIO AESATEIBHOCTD.

OCHOBHBIMU 33J1a4aM¥ AUCIUIUIMHBI SBIISAETCS:

- 3aKpEIUICHUE 3HAHUM, MOJYYEHHBIX MpU U3ydyeHuH aucuumuimHel «lIponeccsl n
armapaTbhl XUMUYECKON TEXHOJIOTUN;

- U3y4eHHUE METOJIOB pacyeTa TerIo- 1 MacCOOOMEHHOI0 000pYI0BaHUS;

- 03HaKOMJICHHE C OCHOBHBIM 000PYJOBaHUEM XMMHKO-TEXHOJIOTUYECKUX MTPOU3BOJICTB.

2. TpeGoBaHusi K pe3yJibTaTaM O0CBOCHHS TN CHUILTUHbBI

N3ydenne nucuumauubl «lIpoekTUpoBaHME MPOIECCOB M aIIapaToB XHUMHUYECKOU
TCXHOJIOTHHW» TIPpHU MOATOTOBKC CIICHUAIUCTOB IO CHCHHAJIBHOCTH «XuMHu4IecKkass TEXHOJOTHS
SHEPrOHACHIIIEHHBIX MaTepUasoB U3/EIHi» HampaBieHO Ha GOPMUPOBAHNE KOMIETEHIIHIA.



Oo6menpodeccuoHanbHbIE:

- CIIOCOOHOCTBIO  HCHOJB30BAaTh  MaTeMaTHYECKUE, €CTECTBEHHOHAyYHbIE U
WHXXCHEPHBIC 3HAHUWS NI PEIleHUs 3a7ad CBOSH MpoeCCHOHANBHON NeATeThbHOCTH
(OIIK-1).

B pesynomame usyuenusn Oucyuniunvl 00y4aouiuiica 001x4cen:

Buams:

—  METOJIbl pacyueTa TeIIo- U MaCCOOOMEHHBIX allapaToB;

—  OCHOBHBIE IPHHIUITBI OPTaHU3AINH ITPOIIECCOB XUMHUECKON TEXHOJIOTHH;

— THIIOBBIE MPOLECCHl XMMHYECKOH TEXHOJOTHWH, COOTBETCTBYIOLIME ammaparbl U
METOJIbI X pacyera;

—  METOJIbI COCTABJICHUS TEXHOJOIMYECKUX CXEM C HAHECEHHEM BCEX allaparosB.

Ymemn:

—  COCTaBJIATH MaTepUAIIbHBIC U TEIUIOBBIC OAJTAHCHI JJISl CUCTEM Ia3->KUIKOCTh;

—  PacCUUTHIBATH MMAPAMETPHI TEIUIO - © MACCOOOMEHHOTO 00OPYIOBaHUS U HACOCOB;

— noabupaTh  cTaHgapTHOe  OOOpyZOBaHWE, HCHONB3YEeMOE B  XHMHUYECKOH
HPOMBIIUICHHOCTH.

Braoemw:

—  METOJOJIOTHEH pacyeTa OCHOBHBIX MapaMETPOB THAPOMEXaHUYECKUX, TCIUIOBBIX U
MacCOOOMEHHBIX TPOIIECCOB;

—  OCHOBaMH IPAaBUJIBHOTO 1T0I00Pa TEIUIO U MacCOOOMEHHOT0 000PYI0BaHUS;

— METOJaMH COCTaBJICHHUS TEXHOJOIMYECKHX CXeM M TIpaUuecKoro H300paKeHUs
OCHOBHOT'O 000PYIOBaHHUSL.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

BBenenne. Ormnucanne NUPUHIUIHAATBHON CXEMbl PEKTU(PHUKAIMOHHONW YCTaHOBKU
HenpepbIBHOTO jeicTBus. CpaBHEHHE M 00JacTH NPUMEHEHHs HAcaJOYHBIX W TapelibyaThIX
KoJIoHH. [locTpoenue paBHOBECHOW JIMHUM HAa OCHOBE MOJYYEHHBIX MHIMBUYaIbHBIX 3aJaHHUM.

Mopnyas 1. Pacdyer peKTHQUKAIINOHHOH KOJIOHHBI.

Pacuer HacagmouyHOlf M TapenpyaTod PEKTHUPHUKAUMOHHON KOJOHH HENPEpPBIBHOTO
neiictBus. MaTtepuanbHblii OalaHC KOJOHHBI. PacueT MUHMMaibHOrO U padouero (iaermoBoro
yucna. Iloctpoenne paOounx nuHMNA. Pacder ckopocTH mHapoB U JuaMeTrpa KOJIOHHBI
Omnpenenenue BBICOTHI ammapara. PacueT TIuApaBIM4ecKOro CONPOTHUBIIEHHS KOJIOHHBI
CpaBHeHHE [aHHBIX pacyeTa HacaJo4yHON M TapenbdyaTod KoJIoHH. ComocTaBieHHE TaHHBIX,
MOJYYEHHBIX T10 MPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacueToB. BIOOp KOTOHHBI.

Mopayas 2. Pacyer U BbIGOP TeNJ1000MEeHHUKOB.

Pacuer u BbIOOp TEIIOOOMEHHUKOB (UCHapHTeNs, KOHJEHcaTopa, MOAOrpeBaTers,
XOJIOAMIBHUKOB TUCTUIUIATA M KyOOBOTO ocTaTka) 1o oOmieit cxeme. CorocTaBieHUE TaHHBIX,
MOJIyYEHHBIX 10 MpOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX PAcyeTOB. | MIpaBIMYecKHil pacuer.
Br160p onTUMabHOTO BapUaHTa TeMI000MEHHHKA.

Mopnyas 3. I'mapoanHaMmuyeckue pacuersbl.

Pacyer ruapaBIMyYecKOro CONPOTHBICHUSI TpyOOmpoBoAoB. Pacuer onTHMaibHBIX
JMaMeTpoB TpyOorpoBoioB. Pacyer u mogdop HaCOCOB.

Monyasb 4. I'paduyeckoe opopmiieHue.

TexHomornueckas cxema. PeKTH(QHUKAIIMOHHAS KOJIOHHA OIPEIEIEHHOIO THIIAa ¢ U300paKeHneM
JeTanell KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MoayJie 1.



4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHbIx B akanmem.
Bunpl yue6HOM paboTh eIMHNIaX qacax

O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AYAUTOpPHBIE 3aHATHS: 0.45 16
Jlexuunu (Jlek) - -

[Tpaktrueckue 3anstus (113) 0.45 16
Jlaboparopust - -

CamocrositesbHas padora (CP): 1.75 56
KypcoBoii mpoekt 1.75 56
Buja kouTpoJs: 3a4er -

AHHOTaN U padoyeil MPOrpaMMbl AU CHUIIIMHBI
"OCHOBBI TEXHOJIOTHYECKOH 0€30I1aCHOCTHU NPOU3BOJACTBA IHEPTrOHACKHIIIEHHbIX
MaTepuaJIoB M U3eauii’
(b1.B.OA4.7)

1. Hean AUMCHMIJIMHBI — O3HAKOMJICHHME OOYYAIOMIMXCS C OOIMMH MPHHIUIIAMHU
TEXHOJIOTHYECKON 0€30MacHOCTH MPH MPOU3BOJICTBE IHEPrOHACKIIIIEHHBIX MATEPHAIIOB.

OCHOBHBIMU 33/1a9aM{ JUCHUTUINHBI SBISTFOTCS:

- (hopMHupOBaHUE YETKOTO MOHMMAHUSI OCHOBHBIX ONACHOCTEH MPOU3BOJICTBA MOPOXOB U
PaKeTHBIX TOILIHB,

- O3HaKOMJICH€ C  OCHOBHBIMHM  METOJaMH M  CPEICTBAMH  HCCIIEIOBaHUS
MO>KapOB3PHIBOOMIACHOCTH ~ TONy(paOpUKAaTOB M TOTOBBIX W3ACIUA ©  oOecreueHus
IPOM3BOJICTBEHHOI 0€301MacCHOCTH Ha NPEANPHUATHAX;

- JaTb TPAaKTUYECKWE HAaBBIKA, HEOOXOJMMBIE Ui OIEHKH OINACHOCTH XHMHKO-
TEXHOJIOTHYECKOT0 Ipolecca U 000pyAOBaHMs, C IEIbl0 NPEAOTBPAIICHUIO aBapUHBIX
CUTyalluil ¥ BIOOpA METOJIOB U CPEJICTB 3aLUTHI.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOCHMS AUCHMILIHHBI

N3ydyenne pucuuiuiiHbl «OCHOBBI TEXHOJOTMYECKONW O€30MacHOCTH MPOM3BOACTBA
DHEPrOHACBHIIIEHHBIX MAaT€pUAJIOB M  H3AEIUI» MpPU  IMOATOTOBKE  CHELUAINCTOB IO
CHEIUAIIbHOCTH «XUMHUYECKas TEXHOJIOTUS HHEPrOHACBHIIIEHHBIX MAaTepUaloB  U3JEIHI»
HalpaBJIeHO HAa (OPMHUPOBAHUE CIETYIOIUX KOMIETEHIHH.

OO11eKyNbTYPHBIX:

- CIIOCOOHOCTBIO MCIIOJIb30BaThb OCHOBHBIE METO/bI 3alllUThl IMPOU3BOJCTBEHHOTO
NepCcoHaJla M HACEJIEHHS OT BO3MOKHBIX TIIOCJIEICTBUN aBapuil, KaracTpod, CTUXUHHBIX
0eCTBHI, CTOCOOHOCTBIO UCIIOIB30BATh IPUEMBI MIEPBON B YCIOBHSIX UPE3BbIYANHBIX CUTYallUi
(OK-9).

ITpodeccronanbHO-CIENUANTU3UPOBAHHBIX

CIIOCOOHOCTBIO YIPABIIATH TEXHOJIOTHUYECKUMHU MPOLIECCAaMH MOJIyYE€HUs TTOPOXOB,
TBEP/BIX PAKETHBIX TOIUIMB, MOJMMEPHBIX KOMIIO3ULIMOHHBIX MAaTEPHUAJIOB U U3JIENUNA U3 HUX, a
TaK)K€ OTAENbHbIX KOMIIOHEHTOB, MPOTHO3MPOBATh U PETYIUPOBATH HMX JKCIUTyaTallMOHHBIE
CBOMCTBA, OTIPENEIISATh MapaMeTPhl TEXHOJIOTHYECKUX mporeccoB ux momydenus (IICK-2.1)

B pezynomame usyuenusn oucyuniaunvl cmyoeHm 0014CeH:

3namy:

—  OCHOBHBIE OIIACHOCTH IPOU3BOJICTBA MOPOXOB M PAKETHBIX TOILIMB; B3aWMOCBS3b
B3PBIBUATHIX ~ XApaKTEPUCTUK HHEPrOHACHINICHHBIX MAaTepUaJoB C HMX  PELeNnTypHbIMU
0COOCHHOCTSIMH U TEXHOJIOTMYECKUMHU OCOOEHHOCTSMH ITPOU3BO/ICTBA;

— OCHOBHbIE METOABI M  CpEACTBAa  MCCIICAOBAaHUS  TOXKAPOB3PHIBOOIACHOCTU



nony(hadpuKaToB M TOTOBBIX H3ICTUN W OOecreueHus] MPOU3BOJICTBEHHON OE€30MacHOCTH Ha
HPEINPUATHSIX;

Ymemn:

—  OINpeNeNATh KaTerOPHUMHOCTh OMACHOCTH IPOU3BOACTBEHHOIO IIpoIlecca, KIacce
OITACHOCTH OCHOBHBIX M MTPOMEKYTOUYHBIX TIPOTYKTOB;

Braoemu:

— TPaKTUYCCKUMH HaBBIKAMU, HEOOXOIUMBIMH JJIi OIIGHKH OIACHOCTH XHMHUKO-
TEXHOJIOTUIECKOTO TIpoIiecca U 000pyI0BaHus, C IEIbI0 MPEIOTBPAIICHUIO aBAPUHHBIX CHTYaIUN
U BBIOOpA METOZOB U CPEJICTB 3aILUTHI.

3. Kpartkoe cogep:xaHue TUCHUILIUHBI:

JToT Kypc 6azupyercs Ha GyHIAMEHTAIBHBIX OCHOBAX XUMUH, QU3UKHA, TCOPHH FOPEHUS
U B3pbIBa. B aHHOM Kypce TakKe NMPUMEHSAIOTCS TEOPETUYECKHE 3HAHUS U MPAKTHYECKUE
HAaBbIKM, IIOJyYEHHBIE CTYJEHTAaMU @pPU HM3YYEHUU TaKUX JUCLMIUIMH, KaK IpPOLECChl U
anmapartsl, 001as XUMHUYecKasi TEXHOJIOTUS, XUMHUYecKas (hu3uKa

N3ydenue kypca 6a3upyeTcsi Ha 3HaHUU CTYACHTAMU JAMCLMILIMH €CTECTBEHHOHAYYHOI'O
U MHXEHEPHO-XMMHUYECKOTO IMKJIOB — IMPUHUUIIOB XHMHH, IOBEPXHOCTHBIX SBJICHUH U
JUCTICPCHBIX CUCTEM, (PU3HUKH, HEOPTaHUICCKOM, aHATUTHYECKOM, OPraHuIecKor, (PU3NIeCKOr U
KOJUIOMIHOM XUMUH, IPOLIECCOB M almaparoB, OOMIeH XHUMHUYECKONH TEXHOJOTHH, a TakKke
(GU3KMKN U XUMHUH [T0JIMMEPOB, TEOPUU TOPEHHUS U B3phIBa.

Knaccudpukauus BM. TlN'openne BM. Mexanusmel neronanuu BM. UyBcTBUTENBHOCTH
BM k pasnuuHbIM BHJaM HayaJlbHOTO HMMITyJbca. B3pbIBUaThle XapaKTEpUCTHUKU IOPOXOB U
CTT. Ilpuuunbl aBapuii npu npousBojactBe BM. Cxema pa3BuTusg aBapuu B anmnaparax.
OOpa3oBaHue HAYaJIbHOI'O OYara 3aropaHus, paclpoCTPAHEHUE TOPEHUs, NEPEXO] TOPEHUS BO
B3pbIB WM JeTOoHalui0. OCHOBHbIE MPUYMHBI BO3HUKHOBEHHS HAYaJIbHOIO ouara Ipu
nepepabotke u odOpamenun ¢ BM. BiusHue penentypHO-KOHCTPYKTUBHO-TEXHOJOTHYECKUX
¢daktopoB Ha BenuuuHy OP/dt. PaspbiB 1eTOHAMOHHOW BOJHBI 10 HWHTEHCHBHOMY U
skcTeHcuBHOMY (hakTopaMm. CmocoObl cHmkenus omnacHoctu I[IIJ[. Kpurtepum mnopaxenus
BO3AYIIHOM ynapHOi BonmHON. OOecrnieyeHne 0€30MacCHOCTH TEXHOJOIMUYECKOro 00OpYAOBaHUS
npousBoacTBa BM paznuyHoro Buza.

Tporunoselii  3kBHBaJieHT mnopoxoB u  TPT. be3omacHble paccrosgHus Ui
POU3BOJACTBEHHBIX 31aHui. Kiaccupukanuss TpPOU3BOJACTB 1O  CTENEHHU  ONACHOCTH.
OcoOeHHOCTH TPOU3BOJICTBA, XPAHEHMs, YHUYTOKEHHUS, TIEPEBO3KM pazauuHblx BM.
TpeboBaHusi K  TEXHOJIOTMYECKOMY OOOpYJOBaHMIO, pa3MelleHHe O00OpyJoBaHHS B
MPOU3BOJACTBEHHBIX  3[aHUSAX, pa3MEIIEHWE 3JaHUH M  3alIUTHBIX COOPYXKEHUW Ha
npoMiuionaake, 3¢p(HEKTUBHOCTh PA3JIMYHBIX BHUJIOB 3AIIMTHBIX COOPYXKEHHM, O€30MacHbIX U
JOMYCTUMBIX ~ PAcCTOSHUM  Mexay HUMHU. OCHOBBI IOCTPOEHHMS  B3phIBOOE30MACHBIX
TEXHOJIOTMYECKHUX IpoleccoB npousBoactsa BM. [IpornosupoBanue nocnencTsuii aBapuil ass
TEXHOJIOTMYECKOr0o 000py10BaHHUsI HA OCHOBE MOJIEJIbHBIX HCIBITAHUH.

OCHOBHBIE HKOJIOTHUECKHE TMPOOJIEMBbI - Ta30Bble BHIOPOCHI U COPOCHI CTOYHBIX BOI.
["a3oBble BBIOPOCHI B TpPOIECCE HOPMAIbHOM OSKCIUTyaTallud U B aBApUHHBIX CHUTYyalMsX.
["a300unCTHBIE COOPYKEHHUS I 00€3BpEKUBAHUS BPEIHBIX BemiecTB. [IpeaenbHo qomycTumbie
KoHIleHTpanuu. OOopoTHOe  BogOcCHaOkeHHWe B  mpom3BojAcTBe BM.  Xumuueckue,
AIIEKTPOXUMUYECKHE U OMOXMMHUYECKHE CIOCOOBI OUMCTKU CTOYHBIX BOJ.

[TaccuBHBIE METOBI OOECTIEUUBAIOILINE MTOKAPO- U B3PHIBOOE30MACHOCTh MPEINPUSITHIA.
[TprMeHeHHEe MONMHOCTBIO 0E30MacHOTO NIEKTPOOOOPYIOBAHNUS, @ TAKXKE B3PHIBO3AIUIIEHHOTO
00opy/0BaHusl, MPEeIHA3HAYEHHOIO I MCIOJIb30BaHUSl B TOPIOYMX Ta30BbIX, MMapOra3oBBIX U
NBUIEBBIX cpefax. AKTUBHbIE MeTonabl. CpencTBa aBTOMAaTH4ecKoro KoHTposs. Kowmriekc
NpOQUTAKTUIECKUX MEPOTPUSITHIA.

Knaccupukanuss omacHsix rpy3oB. ObecneueHune O€30MAaCHOCTH TIPU  MEPEBO3KE
SHEPrOEMKHUX MAaTEpUaJIOB.



4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auéTHBIX B akanewm.

Bunpl yue6HOM paboTh eIMHNIaX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AYAUTOpPHBIE 3aHATHS: 1 36
Jlextuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I13) — —
Jlaboparopus — —
CamocrositesbHas padora (CP): 1 36
CamocTosITeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 1 36
Bupa xoutpoJsi: 3a4ét / 3k3amMeH - 3auér

€ OLIEHKOI

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
"IIpoexkTUpOBaHUEe U 000PY10BaHUE POU3BOJCTB IHEPrOHACHIIIEHHBIX MATEPUATOB H
n3aeanii’’

(b1.B.O/1.8)

1. Hean MCHUIUIMHBI — 3aKJII04aeTcsl B GOPMUPOBAHUM Y CTYJIEHTOB 3HAHUH OCHOB U
OCOOEHHOCTEHl MPOEKTUPOBAHMUSI MPEAUPUSITUH 1O IMPOU3BOJICTBY IHEPrOHACBHIIIEHHBIX
marepuaios (OM), cneunpuyeckux TpeOOBaHUN, YUUTHIBAEMBIX IIPH CO3AHUU IPOEKTA.

OCHOBHBIMU 337jauaMy AUCLUIIIIUHBI SBISETCS:

- cOpMHPOBATH YETKUE MPEICTABICHUS O MYTAX CO3JaHUS TEXHOJOTUM DM, OCHOBHBIX
OCOOEHHOCTSIX IPOEKTHPOBAHMS MPEANPUATHH 1O NPOU3BOACTBY OM crneuuduueckux
TpeOOBaHUH, YUUTHIBAEMbIE IPU CO3/JaHUU TIPOEKTA;

- JIaTh TPEICTABIIEHUS O IMEPCHEKTUBHBIX HANPABICHUSIX Pa3BUTUS TEXHOJIOTMH OM,
OTBEYAIOIIE COBPEMEHHBIM TPEOOBAHUSM.

N3yuenne npeamera 6azupyercs Ha 3HAHUM OOILETEOPETUUECKUX KYpCOB OPraHUYECKOM
U QU3NUECKOM XMMHUH, TPOLIECCOB U alapaToB U OOLIEH XMMUUYECKON TEXHOIOTHH.

[enn u 3a1a4n Kypca JOCTUTAIOTCSA C TOMOIIBIO 03HAKOMJICHHS CTYACHTOB C:

- OCHOBHBIMH OCOOCHHOCTSIMU IIPOEKTUPOBAHUS MPEANIPUIATUH 110 POU3BOACTBY DM;

- C OCHOBHBIMHM JIOKYMEHTaMH IpH pa3pabOTKU JUPEKTUBHOI'O TEXHOJIOIMUYECKOTO
nporecca;

- crieuu(pUYECKUMU TPeOOBAHUSIMH, YUUTHIBAEMBIMU IIPU CO3JJaHUH NTPOEKTA;

- OCHOBHBIMH 3TallaMH BHEIPEHMS HAyYHBIX Pa3paboTOK B IPOU3BOJICTBO;

- COCTaBOM MCXOJHBIX JIaHHBIX JJIsl IPOEKTUPOBAHUS;

- METOZIaM{ COCTaBJIEHUS] MaTEPUAIBLHOTO OaslaHca.

- METOJJAMH COCTaBJIEHUS TEIUIOBOro OajaHca

B xone oOyueHus cTyIeHThl NPHOOPETArOT HABBIKU 10 MOATOTOBKE MCXOTHBIX TaHHBIX
JUIs  TPOEKTHUPOBAHUSA, COCTABJICHHIO MAaTEpUAIbHOTO M TEIUIOBOrO OanaHca, BBIOOPY
TEXHOJIOTMYECKON CXEMBI POU3BOACTBa OM.

2. TpeGoBaHnus K pe3yJibTaTaM OCBOEHUS TUCHUILIHHBI

WN3yyenne  nucuurmumsabl  «[IpoexktupoBaHne u  000pyJdOBaHHME  NPOU3BOICTB
DHEPrOHACHIIEHHBIX MATePUATIOB M  W3JAETUi» TpPH MOATOTOBKE CHEIHAIKUCTOB IO
CIICIINAJIBHOCTHU «XuMH4yeckass TEXHOJIOTHUSA OHCPTrOHACBIICHHBIX MAaTCepUuaioB H3)IeﬂHﬁ))
HaNpaBlieHO Ha (POPMHUPOBAHKE CIEAYIOMINX KOMIETCHITHIA:

Ob6menpodeccnoHaTbHBIX:



- CIOCOOHOCTBIO MPO(HECCHOHAIBHO HCMOJIb30BATH COBPEMEHHOE TEXHOJIOTHYECKOE U
aHaJIUTHYECKOoe O00OpYyIOBAaHUE, CIIOCOOHOCTBIO K IPOBEIEHHI0 HAy4YHOIO MCCIEJOBAaHUSA U
aHaJIM3Y MOJyYCHHBIX MIPHU ero nposeaeHuu pe3ynbraroB (OI1K-2);

CIOCOOHOCTBIO  pellaTh 3aJa4d  MpO(EecCHOHATBHON JAEATEJIbHOCTH HAa OCHOBE
UHPOPMALIMOHHON M OuOIMOrpaduuecKkoil KynbTypsl C TPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMM M C Y4EeTOM OCHOBHBIX TpeOOBaHUI MH(OPMAIIMOHHON
6e3zonacHoctu (OITK-3).

ITpodeccronanbHbIX:

- CIIOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTHUECKHH MpoIecc B COOTBETCTBHH C
periaMeHTOM M MCIOJIb30BaTh TEXHUYECKUE CpEeACTBAa Ui KOHTPOJS €ro OCHOBHBIX
napaMeTpOB, CBOMCTB ChIpbsi ¥ roToBoM npoaykimu (ITK-1);

- CIIOCOOHOCTBIO ITPOBEPSITH TEXHUUYECKOE COCTOSTHME 00OPYIOBaHUs, OPraHU30BbIBATh
ero mnpopMIAKTUYECKHE OCMOTPbI M TEKYIIMH pPEMOHT, TOTOBHOCTBIO K OCBOCHHIO U
9KCIUTyaTalui HoBoro obopymosanus (I1K-2);

- CIIOCOOHOCTBIO JOOMBATHCSA COOJIOACHUS HOPM OXpaHbl TPyHa, MPAaBUI TEXHUKH
0€30I1aCHOCTH, MPOU3BOJCTBEHHOW CaHMTapUU M IMOXapHOW 0e30macHOCTH Ha pabodyeM mecrte
(IIK-3);

- CIIOCOOHOCTBIO K PELICHHI0 NPOPEeCcCCHOHANbHBIX IMPOU3BOJCTBEHHBIX 3ajady,
BKITIOYAIOIINX Pa3paOOTKy HOPM BBIPAOOTKH M TEXHOJIOTUYECKHX HOPMATHBOB PACXOIOBaHUS
CBIPbsI, MAaTEPUAJIOB M PHEPreTHUECKUX 3aTpar, o0ecrneyeHne TpeOOBaHUI MO CTaHIapTU3ALUH,
cepTUUKAIMH W Ka4eCTBY MPOAYKIHNH, COBEPUICHCTBOBAHWE KOHTPOJS TEXHOJIOTMYECKOTO
nporecca (IIK-4);

- CIOCOOHOCTBIO TMPEJCTABIATh PE3yJIbTaThl HCCIEAOBaHUS B (opMax OTUYETOB,
pedeparoB, nyOauMKanuMi U OYONMYHBIX  OOCYXIEHHH, CHOCOOHOCTH
bopMynIHpOBaTh MPAKTUYECKHE PEKOMEHIAIUHU 110 UCIIOJIb30BAHHUIO PE3yJIbTaTOB
Hay4dHbIX uccnenoBannii (ITK-13);

[TpodeccuonanbHO-CIIENUATU3UPOBAHHBIX :

- CIIOCOOHOCTBIO YNPABIATH TEXHOJIOTMYECKMMHU IPOLECCAMU IOJTYYEHHUS IOPOXOB,
TBEPJIBIX PAKETHBIX TOIUIMB, TOJMMEPHBIX KOMITO3UIIMOHHBIX MaTepHAIIOB U M3ICIHH W3 HUX, a
TaKXe OTIENbHBIX KOMIIOHEHTOB, MPOTHO3UPOBATh M PETYIMPOBATH MX SKCIUTyaTallMOHHBIE
CBOMCTBA, OTPENEIIATH MapaMeTPbl TEXHOJIOTHYECKUX MporieccoB ux monydenus (I[ICK-2.1).

B pe3ynomame u3zyuenun Oucyunaunovl CmyoeHm 0014CeH:

3Hnams.

— OCHOBHBIE OCOOEHHOCTH TMPOEKTUPOBAHUSA TNPEANPHUATAN TIO TPOU3BOACTBY
HHEPTOHACHIIICHHBIX MAaTEPUAIIOB;

—  OCHOBHBIE ATalbl BHEAPEHHUS HAYYHBIX pa3pabOTOK B IPOU3BOJICTBO;

—  TPUHLHUIIBI COCTABICHUS TEXHUUECKOTO 3aJaHusl Ha NMPOEKTUPOBAHUE OMBITHOW WIIU
MAJIOTHON YCTAHOBKH, COCTAB MCXOHBIX JAHHBIX IS POSKTUPOBAHNS,

—  TPUHIUIBI BEIOOPa CXEMBI TPOU3BO/ICTBA;

— METOABl COCTaBJCHHsS TEIUIOBOTO M  MaTepuaabHOro OanaHca, pacdera
MacCOOOMEHHBIX allaparoB JJIs IKCTPAKIIMH U MPOIECCOB CYIIKH;

—  OCHOBHBIE CIIOCOOBI OUMCTKH U 00€3BPEKUBAHUS CTOYHBIX BOJI, peT€HEpAIIUi KUCIOT
Y PaCTBOpPUTENEH.

Ymemy:

—  WCIOJBh30BaTh TIOJYYCHHBIC 3HAHUSA Ui PEUIeHUs KOHKPETHBIX 3a7a4 TpH
MIPOCKTUPOBAHUH TIPOU3BOJICTBA YHEPTOHACHIIIIECHHBIX MaTEPHAJIOB;

Braoemw:

— HaBBIKAMH IO MOJTOTOBKE HMCXOJHBIX JAHHBIX JJISI MPOCKTHPOBAHUS, COCTABICHHUIO
MaTepHaIBHOTO M TETNIOBOTO OallaHca, BHIOOPY TEXHOJIOTHYECKOM CXeMBbI TPOU3BOACTBAa DM.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:



CocTaB TEXHOJOIMYECKOIO KOMIUIEKca. XapaKTep IPOM3BOJACTBA INEPUOAUYECKUH,
HOJIyHEeNPEPbIBHBIN, HENMPepbIBHBIA. [ MOKOCTh poun3BoacTBA. OCHOBHbBIE TEHACHLUN Pa3BUTHUS
TEXHOJIOTUYECKUX KOMIUIEKCOB, 000py/IOBaHHUS U CHUCTeM ympasieHus. OOmue TpeOoBaHUs K
IPOMBIIIJICHHOMY TEXHOJOTHYECKOMY KOMIUIEKCY, €ero pasmeineHuto. Ilytu obGecnedenus
TpeOoBanuii. [IpaBuia ycTpoiicTBa 1o pa3MeleHUI0 IPOU3BOJCTB.

OCHOBHBIE =~ OCOOEHHOCTH  INPOEKTUPOBAHMUS  HPEANPUATHA 1O  MPOU3BOACTBY
HHEPTOHACHIIIECHHBIX MaTepuanoB. Crenuduueckue TpeOOBaHUS, YIUTHIBAEMbIE TPU CO3TaHUU
IpoeKTa (KaTerOpu4YHOCTb 3JaHUM, HEOOXOIUMOCTh YCTPOWCTBA OOBAJIOBOK M MHBIX 3ALIUTHBIX
coopyxceHm"I, OrpaHNYCHUC KOJIUYCCTBA B3PbIBUYATHIX MATCPUAJIOB HAXOAAIIUXCA B 3,[[aHI/II/I)

Onenka 0€30MaCHOCTH BO3MOXKHBIX IIPOLECCOB C TOYKM 3pEHHs [O0XKapo- U
B3pPBIBOOE30MACHOCTH, OXpaHbl TpyJa (TOKCHYHOCTH HMCXOJHBIX, MPOMEKYTOUHBIX, MOOOUHBIX
IPOAYKTOB U TOTOBOW IPOAYKIMH), OXpaHa OKPYKAIOLIEH Cpebl.

OCHOBHBIE HCXOJHBIC JTOKYMEHTHI NPH pa3pabOTKe JAWPEKTHBHOTO TEXHOJIOTHYECKOTO
npoliecca; X KpaTkoe cojiepkaHue. JTarnbl pa3paboTKU TEXHOJIOTMUECKOro npouecca. Tunosoe
COJCpKAHME  JUPEKTUBHOIO  TEXHOJIOrM4eckoro nporecca. CpaBHHUTENbHas  OLIEHKa
JUPEKTUBHOIO  TEXHOJIOTMYECKOro  Ipolecca,  MapLIPyTHO-TEXHOJOrMyeckas  KapTa
IMPONU3BOACTBA, HOPMBI pacxoda CbIpbA W MATCPUAIOB, MITATbhl, IICPCUCHb W OCHOBHBLIC
XapakTEepUCTUKN 000pylOBaHUSA, TNOTpeOIeHHE HHEPropecypcoB, CBEJIEHUS O HaJIUYUH
BO3MOXKHBIX HMCTOYHHKOB aBAapUUHBIX CHUTyalWd, MO(Ma3HBIA KOHTPOIb, 3a/Ja4d YIPABJICHUS,
HepevyeHb TEeXHOJOTHUECKOW M ONepaTUBHOW MH(POPMALUU, METOJbl, PEKUMbI OYHCTUTEIIBHO-
MOCYHBbIX pa60T O60p}/I[0BaHI/I$I, CaHUTAPHO-TUTUCHUYCCKUC OAHHBIC IMPOM3BOACTBA, CBCACHUS
JUI IPOEKTUPOBAHUS BEHTUIISLIMU.

ANTOPUTM TIOMCKA HOBBIX TEXHUYECKHUX PEIICHWH TPH pa3padOTKe TEXHOJIOTUYECKHX
cxeM M 00OpyJOBaHHUS, NOCTAaHOBKAa 3afauyd. IIpMHIMMIBI JEKOMIIO3UIIMM OCHOBHOHM 3ajauu
npoektupoBanus. DopMUpPOBaHME KpUTEPUEB JJIs  OLEHKM KayecTBa  CO3/1aBaeMoi
TEXHOJIOTUYECKOM  cXeMbl, HX arperupoBanue. (OOOCHOBaHME COCTaBa  IOJICUCTEM
MPOEKTUPYEMOM TEXHOJOTMUECKOH cucTeMbl Win obopynoBaHus. CHHTE3 TEXHOJIOIMUYECKOM
CHUCTEMBbl. YTOUYHEHHbI aHamu3 BBHIOPAHHOIO BapHaHTAa TEXHOJIOTMYECKOH  CHCTEMBI,
YHU(QUKALUU TOJy4YeHHBIX petieHuil. OCHOBHBIE I'PYMIbl KPUTEPUEB JOCTHUKEHHS LETU HpU
npoekTrpoBanuu TC. OcHoBHbIE NpaBuiia (OPMHUPOBAHUS KPUTEPHEB KauecTBa MPOEKTUPYEMOM
CHUCTEMBI. CHGHI/IaJ'II)HI)IC CHUCTCMBbI KPpUTCPUCB, OLICHKA CBA3HOCTU U COBMCCTUMOCTHU 3JICMCHTOB
TE€XHOJIOTHYECKON CUCTEMBI.

TexHOIOrMYHOCTh MPOEKTUPYEMOM K BBINYCKY MPONYKLIUH, (OPMBI OpraHU3alUuu
TEXHOJIOTHYECKUX MPOIECCOB, HAJEKHOCTh TEXHOJOTHYECKOW CHCTEeMBbl, 0€30MacHOCTh
TEXHOJIOTUYECKOro mporecca. OnucaHne TEXHOJIOTMYECKOTO IMpolecca, €ro CoAep:KaHue.
B0/10060poT TeXHOIOrMYECKOro Mpolecca, ero onucanue u uzoodpaxenue. [Ipupogooxpannele
MEPOTIPUSTHS, ACCUMIIISIIIUS TTPOU3BOJICTB, IUIONIAIEH U 000y I0BAHUS.

Tunsl KapkacHBIX IPOM3BOJACTBEHHBIX 3[JaHUI, HCIOJIB3YEMBIX IIPU IPOU3BOJCTBE
OHEPrOHACHIIICHHBIX MaTepuanoB. KOHCTpyKIMM NOKPBITHHA, NPUBSA3KK KOJIOHH, HeECyIlas
CHOCOOHOCTh MEPEKPBITUH, JApyrue OCOOCHHOCTH KOHCTPYKIMH. 3/1aHUS MEXBHIOBOTO
NpUMEHEHHUs, OecKkapKacHble MPOU3BOACTBEHHbIE 3AaHHs. (COOEHHOCTH KOHCTPYKLHUU.
Buyrpennue mpoesnsl 3maHuid. IIpoexkTHpoBaHHME IOTPY304HO-Pa3rpy30UHBIX YCTPOMCTB.
TpebGoBaHusl K IPOU3BOACTBEHHBIM 3[aHUSM. B3pbiBoomacHble 3/1aHusl TUNA A, OrHEONAacHbIE
3/1aHUs, TPeOOBAaHUS 110 3alUTe, 0COOEHHOCTH KOHCTPYKIIHUH.

HecrangaptHoe 060pynoBaHue 3aBO/IOB 110 IIPOU3BOJCTBY SHEPreTHUECKMX MaTEepPHUaJIOB.



4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auétHBIX B akagewm.
Bunpl yue6HOM paboTh eIMHNIaX qacax

O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AYAUTOpPHBIE 3aHATHS: 1.33 48
Jlexuunu (Jlek) 0.67 24
[Tpaxtrueckue 3ansatus (I13) 0.66 24
Jlaboparopust - —
CamocrositesbHas padora (CP): 1.67 60
CamocTosITeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 1.67 60

Buja kouTpoJisi: 3a4éT / 3k3amMeH 1 Ik3ameH (36)

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
"TexHoJI0rHsl cMeCeBbIX IHEPrOHACHIIEHHBIX MATEPHAJIOB"'
(b1.B.O/1.9)
1. Hean AUMCHMIJIMHBI — O3HAKOMJICHHE OOYYaIOMIMXCS C OOIMMH MPUHIUIIAMHU

CO3/IaHUsI M COBPEMEHHBIMH TPEOOBaHMSAMU K CMECEBBIM HHEPIrOHACBHIIIEHHBIM MaTepHajam,
UCIIOJIb3YEMBIX B PEXKHMME JETOHAIMU - CMECEBBIM B3PbIBUATHIM BELLECTBAM, UX KOMIIOHEHTHOU
6a30i, COCTaBOM, TEXHOJIOTUSAMHU IOJYyYEHUs, (QUIMKO-XMMUYECKMMU U  B3pBIBYATHIMU
CBOICTBaMH, a TAKXK€ C MPUHLMIIAMU UX UCIIOJIb30BAHUS B BOEHHBIX U MUPHBIX LIEJISAX.

OCHOBHBIMU 3a7ja4aMU AUCLUIIIINHBI ABISAETCS:

- cGopMHpOBaTH YETKHE TMPEICTABICHUS O TPUHIMIIAX CO3JaHUSA M COBPEMEHHBIX
TpeOOBaHUAX K CMECEBBIM HHEPrOHACBHIILICHHBIM MaTepuajaM, HMX KOMIIOHEHTHOH 0a3e,
CTPYKTYypE€, TEXHOJIOTUH, CBOWCTBAX U 00JIACTSAX MPUMEHEHUS;

- JaTh TPEACTABIEHUS O COBPEMEHHOM COCTOSSHUM M IEPCIEKTHBHBIX HAIIPABJICHUSAX
CO3/1aHMSI CMECEBBIX YHEPrOHACKHIIIEHHBIX MaTEpHaIIOB.

[lenu n 3aaum Kypca JOCTUTAIOTCS C IIOMOILBIO 03HAKOMJIEHHSI CTYI€HTOB:

- C OCHOBHBIMH NPUHIUIIAMH CO3/JaHUSI CMECEBBIX SHEPTrOHACHIIIEHHBIX MaTEPHUAJIOB;

- ¢ 0COOEHHOCTSIMM JIETOHALIMU 3HEPTrOHACKIIEHHBIX CMECEBBIX MAaTEPUAIIOB,;

- C COBpPEMEHHOM KOMIIOHEHTHOM 0a301 CMECEBBIX IHEPIOHACHIIEHHBIX MATEPHAJIOB;

- ¢ o0jacTsAMHU MPHUMEHEHHs U OCOOCHHOCTSMHU TpeOOBAHMH K SHEPrOHACHIIIEHHBIM
CMECEBBIM MaTepHajiaM pa3InyHOrO Ha3HAYEHUS;

-C IPUHUIMIIUAIBHBIMU TEXHOJIIOTHYECKUMU ITPOLIECCAMM TOJTYYEHHUS SHEPTOHACHIIIEHHBIX
CMECEBBIX MaTEpUaJIOB.

- C JTallaMH HMCTOPUYECKOTO Pa3BUTHUS, COBPEMEHHBIM COCTOSHUEM M IEPCIEKTUBAMHU
COBEpIIECHCTBOBAHUS SHEPTrOHACHIIIEHHBIX CMECEBBIX MaTEpUAIOB;

N3yuenne kypca 0a3upyercss Ha 3HaHUU CTYAEHTaMHM OOLIETEOPETHUYECKUX KYpCOB IO
HEOPraHUYecKo, (U3NYECKOM M KONJIOWIAHOM XuMHM, (GU3MKH, OOLEH XUMHUYECKOU
TEXHOJIOTMH, Kypca IIPOLIECCOB U aIllapaTOB XMMUYECKON TEXHOIOTHH.

B xone oOyueHust CTyA€HTHl NPUOOPETAIOT HABBIKU pabOTHI C JUTEPATYPOU MO ITOMY
npodunto (MOAroToBKa M 3ammura pedepara). 3HaHUS, MOJyYEHHBbIE MPH H3YYEHUU Kypca,
UCIIOJIB3YIOTCS CTYJEHTaMH BO BpPEMs TEXHOJIOTMYECKOW IIPOU3BOACTBEHHOM IPAKTUKU U B
IIPOLECCE KyPCOBOTO MMPOEKTHPOBAHMSL.

2. TpeGoBaHnusi K pe3yJibTaTaM OCBOEHUS TUCHUILIHHBI

Nzyuenne nucuumimHbl « Te€XHOTOTHS CMECEBBIX YHEPTOHACHIIIIEHHBIX MaTEPUATIOB) TIPH
MOATOTOBKE CIEHHUAIMCTOB MO CHEUATBbHOCTH «XHUMHUYECKasi TEXHOJIOTHUS SHEPrOHACHIIIEHHBIX
MaTepuasoB U3JeIil» HapaBieHO Ha (JOPMUPOBAHUE CIEIYIOIIMX KOMIETCHIINN:

OobmenpoheccnoHaTbHBIX:

- CHOCOOHOCTBIO  HCIOJB30BAaTh  MaTeMaTU4YeCKHWe,  €CTECTBEHHOHAYYHbIE U
WH)KCHEPHBIC 3HAHUS [T PEIICHHUS 3a71a4 cBoeil npodeccronansHoi aesrenbroctu (OIMK-1);



- CIIOCOOHOCTBIO MPO(ECCHOHAIBLHO HCIONb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
AHAIUTUYECKOE O00O0pYyI0OBaHHE, CIIOCOOHOCTHIO K IPOBEIECHUI0 HAYYHOI'O HCCIIENOBaHUS U
aHaJIM3Y MOJyYCHHBIX MIPHU ero nposeaeHuu pe3ynbraroB (OI1K-2);

[IpodeccrnonanbHbIX:

- CIOCOOHOCTBIO H3Y4aTh HAyYHO-TEXHHYECKYI0 HMH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT 10 TeMaTuke ucciaemoBanuii (ITK-10);

- CIOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIE METOJbI HCCIEIOBaHUs, MPOBOJUTH
CTaHJapTHbIE U CEpTU(UKAIMOHHBIE MCIBITAHUS MAaTEPHANIOB, M3ACIUNA U TEXHOJIOTHUYECKUX
nporieccos (ITK-11);

- CIOCOOHOCTBIO IIAHUPOBATh U MPOBOJAUTH HEOOXOIUMBIN 3KCIIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3ynbraThl ([1K-12);

- CHOCOOHOCTBIO K HAIMCAaHUIO OTYETOB, pedeparoB, MyONMKAMi U MyOIHMYHBIX
oOcyxnenuii, GopMyInpoBaTh NPAKTUYECKHE PEKOMEHAALNU MO HCIIOIB30BAHUIO PE3YIbTATOB
HayuHbIX uccaenoBanuii (ITK-13);

[TpodeccrnonanbHO-cIIeIUATH3UPOBAHHBIX

- CIOCOOHOCTBIO YIPABIATh TEXHOJIOTMYECKMMH MPOIECCAMH IOJIYYE€HHUS IOPOXOB,
TBEPJBIX PAKETHBIX TOIUIMB, MOJIMMEPHBIX KOMITO3UIIMOHHBIX MAaTEPHUAJIOB U U3JICIIHIA U3 HUX, a
TaKk)Ke OTAENbHBIX KOMIIOHEHTOB, MPOTHO3HPOBATh U PETYIUPOBATH HMX IKCIUTyaTallMOHHBIE
CBOMCTBA, OTPENEIISATH MapaMeTPhl TEXHOJIOTMYECKUX IpoiieccoB ux monydenus (I[ICK-2.1);

- TOTOBHOCTHIO MPOBOJUTH CTAHJAPTHHIE U CEPTHU(PUKALNOHHBIC UCTIBITAHUS TTOPOXOB,
TBEPABIX PAKETHBIX TOIUIMB, TOJUMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPUAIIOB M W3JCIHH Ha HX
ocuose (IICK-2.4).

B pezynomame usyuenusn oucyuniunvl cmyoeHm 00714CeH:

3Hnams.

—  TEOpPETHYECKHE OCHOBBI TOCTPOSHHS COCTABOB SHEPTOEMKHX CMECEBBIX MAaTEPHAJIOB,;

— TPHUHOUNBL  TOa0Opa KOMIIOHCHTOB WM 3aBHCHMOCTh BaKHEHINIUX  CBOHCTB
HHEPrOEMKHX CMECEBBIX MAaTEPHAJIOB OT MPUPOJIbI U COOTHOIICHUS KOMIOHEHTOB, MJIOTHOCTH U
CTPYKTYPHI 3apsi/ia, OT BHEIIHUX YCIIOBUI;

—  TEXHOJIOTMH TPOU3BOJICTBA, CHAPSKEHUS M TPUMEHEHUs, (PU3UKO-XUMHYECKHE H
B3pbIBYAThIE CBOMCTBA TPUMEHSEMBIX OJHEPrOEMKHX CMECEBBIX MATEpPUANOB, MYTH UX
COBEpPILICHCTBOBAHMUS;

— COCTaB M BaXHEWIIME CBOICTBA CMECEBBIX OSHEPrOHACHIIICHHBIX MaTepHalloB
HanboJsee YacTo MPUMEHSEMbIX B TPOMBIIIJICHHBIX, BOGHHBIX U TEXHHUECKUX I1EIISX;

—  CHCTEeMBI KJIacCH(DHUKAIUK MPOU3BOJIUMBIX ITPOMBINIIICHHOCTHIO CMECEBBIX B3pPhIBYA-
TBHIX BEIICCTB;

Ymemn:

—  aHaTM3UpOBaTh MH(OpPMAIHIO 00 YHEPrOEMKUX CMECEBBIX MaTepHaiax, ONpPeaesiTh
UX 00JacTh MPUMEHEHHsSI B 3aBUCHMOCTH OT COCTaBa, a TaK)Ke MpeJIaraTth perenTypbl COCTABOB
JUTSL OTIPEISIEHHOM 00JIacTH PUMEHEHUS;

—  TPOTHO3MPOBATh MYTH COBEPIICHCTBOBAHHS HEPTOEMKHX CMECEBBIX MaTepHAJIOB B
maHe 3(p(GEKTUBHOCTH, YKOHOMHYHOCTH M O€30MacHOCTH MO KOMITOHEHTHOW 0a3e, COCTaBy,
CTPYKTYype, TEXHOJIOTUSAM MOyUeHUs, CHAPSIKECHHSI, IPUMECHECHHUST

Bnaodemu:

— HaBBIKAMH pacyeTa BaXHEHIIMX B3PHIBUATHIX XAPAKTEPUCTUK U 3HAHHEM METOJIOB
OKCMIEPUMEHTAIBLHOTO  OMNpENeTIeHHUs]  XapaKTePUCTUK  CMECEBBIX  JHEPrOHACHIIICHHBIX
MaTepHaJIOB, BXOJANINX B TEXHHYECKHE TPEOOBAHUS HA TOTOBYIO MTPOTYKITHIO;

— COBpeMeHHOW wuH(poOpMalMeld MO0 KOMIIOHEHTaM, pelenTypaM, TEXHOJIOTHUIM
MIOJTYYEHUST U 00JIaCTSIM MPUMEHEHUS] CMECEBBIX SHEPTrOHACBHIIICHHBIX MaTepraioB B Poccun u 3a
pyOexoM;

— HaBBIKAMH W3y4YeHHs, OOOOINEHUS | aHamu3a HWH(pOpMauMM TO BOIPOCaM,
CBSA3aHHBIM C COBEpPUICHCTBOBAHMEM TEXHOJOTUU TOJY4YEHUS W MPUMEHEHHUS CMECEBBIX
YHEProeMKHX MaTEPHUAJIOB.



3. Kparkoe comepxxanue JMCUMILIAHBI:

1. Beenenue

[TpuHIUTIBL CO3JIaHHA u KOMITOHOBKH HAIOJHEHHBIX KOMITO3UITHH.
KnaccupukanusaxuMu4eckux pakeTHBIX TOIIMB M IIOPOXOB M €€ B3aUMOCBS3b CO CIOcOOaMu
pOM3BOJICTBA.. THNOBBIE cocTaBbl. HazHaueHWe KOMIIOHEHTOB, UX pOJIb B (OPMHUPOBAHUU
HAIOJIHEHHBIX KOMIIO3ULUI € 3alaHHBIM KOMIUIEKCOM CBOMCTB. IIpuHIMNMAIbHBIE GJIOK-CXEMBI
IIPOU3BOJCTBA KOMITO3HLIMM.

2. IloaroToBka MCXOAHBIX KOMIIOHEHTOB, IPECCHOPMBI, TEXHOJIOTHYECKOH OCHACTKU U
KOpITyca JIBUTaTeJIsl.

OcHOBHBIE BUJABI TMOPOIIKOOOPA3HBIX KOMIOHEHTOB. OOmme TpeGoBaHUS 1o
IpaHyJIOMETPUYECKOMY COCTaBy, (popMe dYacTUIl M XapakTepy IOBEPXHOCTH, BIAKHOCTH.
[TpuHIMNMaIbHBIE CXEMBI IPOU3BOACTBA. bIOK cXembl MOAroToBKH. IIpMHIMIINAIBHBIE CXEMbI
anmapatoB W MX Xxapakrepuctuku. Cymika, H3MeJbueHHe, CMeIeHHue  (paKIuid,
TpaHcnopTupoBka. OCHOBHBIE TPEOOBAaHUS K JIACTOMEPHBIM CBA3YIOIIUM. CMelleHue Kayqyka ¢
IacTHQUKaTOpaMu, BakyyMHpoBaHue. Ha3zHaueHue omepanud W OCHOBHBIE  (pasbl.
[lepuonuueckuif ¥ HENpepbIBHBIM CHOCOOBI MOJATOTOBKM CBsA3yrOIIEro. OCHOBHBIE THIIbI
TEXHOJIOTUYECKOH ocHacTku. CrocoObl HaHECEHWs] aHTHAJTre3MOHHBIX TIOKPBITHHA Ha
HOBEPXHOCTb IPECCHOPMBI U TEXHOJIOTUIECKON OCHACTKHU.

3. Ilomy4eHue HATOTHEHHBIX KOMITO3UIIHIA.

Ha3nauenue onepanuu u OCHOBHbIE (PU3MKO-XMMUYECKHUE MTPOLECCHI, MPOTEKAIOLIUE IpU
CMEIIeHNH KOMIOHEHTOB. OleHka KadecTBa cMemeHus. CXeMbl W TPUHIUN JEHCTBUSA
IUTAHETApHBIX CMECHUTENEH, JBYXBaJbHBIX CMecuTenell ¢ Z- 00pa3HbIMH MEIIAJIKaMU THIA
Bepuep-Ildaeiinepep, 00beMHBIX OapabaHHBIX cMecuTeneil rpaButanonHoro tuma (C-5).
Mexanusm cMmenieHust B 6apabaHHOM cMmecuTele. TexXHOoJornuecKas cxeMa MojiydeHusl Macchl U
ee nepepaboTKu METOAOM CBOOOAHOrO JUThs. OcoOEHHOCTH NepepabOTKU METOJOM JIUThS MOJ
napieHneM Ha ycraHoBke CHJI. XapakTepucTUKM W Ha3HauyeHUE IMPEIBAPUTENBHOTO U
BaKyyMHOT'O cMecuTeleil. JJocTOMHCTBa M HETIOCTAaTKU IaHHOTO CIOC00a CMEIICHUSI.

4. OTBepKIeHHE U OXJIAXKIEHUE U3IENINH.

Haznauenue omepanuu. XuMudeckne U (pU3MKO-XMMUYECKHE MPOIECCHI, MPOTEKAIOIIHNE
IOpU OTBEP)KIECHUU BBICOKOHANIOJHEHHBIX KOMIO3MIMNA. MeToabl KOHTPOJS 3aBEpIIEHHOCTH
npouecca orBepxkaeHud. Hasnauenne u mnpunHuun nedctus npuodbopo PKOITI u POIL
MaremaTnueckoe onucanue npoiecca orBepxkaeHus. OnpeneneHne KHHeTUYECKUX MapaMeTpoB
npoIiecca OTBEPKACHUS C UCTIOIH30BAHNEM HEPA3PYIIAOIINX METOJOB KOHTPOJIS.

5. 3aBepiaromye onepanuy npyu MpoU3BOACTBE U3/I€IUNA U KOHTPOJIb KaueCTBa U3/IEIHH.

PacnipeccoBka u u3BieueHue uznenuit uz npecchopmbl. OcoOOEHHOCTH MEXaHUYECKOM
0o0paboTku. Bo3moxkHble BuAbl Opaka W TNPUYUHBI MX BO3HUKHOBEHHS.  Pa3HOBHIHOCTH
paZMaOHHOTO KOHTPOJISI CIUTOIIHOCTH M3 IEIIHIA.

4. O0bEéM y4eOHOH JUCHUIJIMHBI

B 3auéTHBIX B akanewm.
Bunpr yue6HOM paboTh eqUHUIIAX qacax

O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IVIaHy 9 324
AyIUTOpPHBIE 3aHATHS: 4 144
Jlexiuu (JIek) 1.5 54
[Tpaktryeckue 3ansatus (I13) 0.5 18
JlabGopaTopus 2 72
CamocrositesbHas padora (CP): 4 144
CamMoCTOSTETPHOE U3YUYECHHUE PA3IENIOB TUCIIUIUINHBI, 4 144
MOATOTOBKA K TAOOPATOPHBIM paboTaM

Buja koHTpos: 3a4€T / IK3aMeH 1 Jx3ameH (36)




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
"OcHOBHBIE BU/IbI BOOPY:KeHUs (0030p)""
(b1.B.O/1.10)

1. Hesn AMCHUIVIMHBI — O3HAKOMJIEHHE OOy4aroIIMXCsl ¢ Kiaccu(uKaluel 0OCHOBHbBIX
BHUJIOB PAKETHOI'O M apTUIUICPUHCKOrO OPYKHs, HUCTOPUEH €ro Pa3BUTHs, NPUHIMIIAIBHBIMU
CXeMaMH M KOHCTPYKLHSMM, COBPEMEHHBIMH TPEOOBAHUSAMH, NPEABABISEMbIMU pPa3IMUHBIMU
TUIIAMU OPYXHS K IOpoXaM U TBEPABIM pakeTHbIM ToruBam (TPT).

OCHOBHBIMU 337ja4aMU AUCLUAIIIINHBI ABJISIOTCS:

- cpopMupoBaTh YETKHE MPEACTABICHHUS O MPHHIWNAIBHBIX CXE€MaX U KOHCTPYKIHAX
pa3IMYHBIX BHJIOB PAKETHOIO M apTUJUIEPUMCKOrO BOOPYXKECHMs, OCHOBHBIX KOHCTPYKTHMBHBIX
3JIEMEHTAX U UX 0COOEHHOCTSIX;

- JaTh IIPEJCTaBICHUS O (PYHKIIMOHAIIBHOM Ha3HAYE€HUH COCTABHBIX YacTEeH OpYXKHUs;

- 1ath npezacrasieHue o nopoxax U TPT kak sHepreTnueckol OCHOBE BOOPYKECHHUS.

Ilenu n 3amaum Kypca JOCTUTAIOTCS C IIOMOILBIO 03HAKOMJIEHHSI CTYI€HTOB:

- ¢ KiIaccupuKanuel 1 Ha3HAYCHHEM OCHOBHBIX BUIOB PAaKETHOTO W apTHIUICPHHCKOTO
BOOPYKEHUS;

- C IPUHIUIUAIBHBIMA KOHCTPYKIMAMU OTAEJIBHBIX BUIOB apTHIIEPUMCKUX U PAKETHBIX
CHUCTEM;

- ¢ 0COOEHHOCTSIMU COBPEMEHHBIX BUOB OPYKHUS;

- C 0COOEHHOCTSIMM TpeOOBaHMIM K HSHEPrOHACBHIILICHHBIM MaTepHajaM CO CTOPOHBI
Pa3IUYHbBIX TUIIOB OPYXKHUS;

- C JTallaMH HMCTOPUYECKOTO Pa3BUTHUS, COBPEMEHHBIM COCTOSHUEM M IEPCIEKTUBAMHU
COBEPILICHCTBOBAHUS PAKETHOI'O U apTHILIEPUICKOTO BOOPYKEHHUS.

N3yuenue kypca Oazupyercs Ha 3HAHUU CTYJEHTaMHM OOILETEOPETHYECKHX KYPCOB IIO
oOielt XuMuu, (PU3UKHU, OTEYECTBEHHON UCTOPHH.

B xone oOyueHusi CTyAeHTHl IPUOOPETAIOT HaBBIKM PabOThI C JIMTEPATYPOH MO ITOMY
npodwio (MOArOoTOBKa M 3amuTa pedepara). 3HaHMS, MOJyYEHHbIE MPHU HM3YyYEHHUH Kypca,
UCIOJIB3YIOTCS CTY€HTaMU IPU H3YYEHUH TMOCHEIYIOMIMX JUCLUIUIMH CIEHUATbHOCTH
("DOHeproHachIIIeHHbIE MaTepUaNbl:BU/Ibl, CBOWCTBA, NpuMeHeHue", "BHyTpeHHss 6auncTrka",
Xumnueckas puzuka JHM" u ap.).

HucuuruinHa “"OcHOBHBIE BHJIBI BOOpYXeHHs (0030p)" Oaszupyercs Ha 3HAHUAX U
YMEHUSX, TMOJNyYCHHBIX CTYICHTaMH TIpU U3ydeHHH (U3HKH, MATEeMaTHKH, MEXaHHKH,
UH)XEHEpHOU rpaduku, oO1Iei 1 HeopraHuyeckol, OpraHuyecko XUMUH, IKOJIOTUH.

2. Tpe6oBaHus K pe3yJibTATaAM OCBOEHHUS THCUMILIMHBI

Nzyuenne nucuumianHbel «OCHOBHBIE BHJIBI BOOpYXKEHHsS (0030p)» NpH MHOJATOTOBKE
CTHENHAIHNCTOB MO CHENHUATBHOCTH «XUMHUYECKasi TEXHOJIOTHSI SHEPTOHACBHIIICHHBIX MaTEPUAIOB
U3JIeNuil» HarpaBlieHO Ha (OPMUPOBAHUE CIETYIOINUX KOMIETEHIIHIHA:

OO11IeKyNbTYPHBIX:

- crocOoOHOCTBIO K a0CTPaKTHOMY MBIIICHHIO, aHanu3y, cuate3y (OK-1);

Ob6menpodeccnoHaIbHBIX:

- CIOCOOHOCTBIO  HCHOJB30BATh  MaTeMAaTU4YEeCKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3a71a4 cBoel npodeccnonansHoi nestenpaoct (OITK-1);

[TpodeccronanbHbIX:

- CIIOCOOHOCTBIO HM3YyYaTh HAyYHO-TEXHHYECKYI0 HH(OpMAIMio, OTEYECTBEHHBIH W
3apyOeKHBII ONBIT 10 Tematuke uccnenoanuii (I1K-10);

- CHOCOOHOCTBIO K HAIMCaHUIO OTYETOB, pedepaToB, MyONMKAIMK U MyOIMUYHBIX
oOcyxeHuii, GopMyInpoBaTh MPAKTUYECKHE PEKOMEHAALNHU MO UCIIOIb30BAHUIO PE3YJIbTATOB
Hay4HbIX uccienoBanmii (ITK-13);

B pezynomame usyuenusn oucyuniunvl cmyOeHm 00194CeH:

3namy:

— KIaccu(UKanMi0O ¥ Ha3HAYCHHE OCHOBHBIX BHJOB PAKETHOIO M apTHIUIEPHICKOTO
BOOPY>KEHUS,



—  MNPUHUUIHAIBHBIE CXEMbl U KOHCTPYKLHMH OTIEIbHBIX BHUAOB apTUIUICPUUCKUX H
PAKETHBIX CUCTEM,;

—  OCOOEHHOCTH COBPEMEHHBIX BUJIOB OPYKUS;

—  OCHOBHBIEC TPeOOBaHUS K SHEPrOHACHIIIEHHBIM MaTEpUaIaM CO CTOPOHBI Pa3TUIHBIX
TUIIOB OPYXHUS;

— OCHOBHBIE JTalbl HCTOPUYECKOIO PA3BUTHUS, COBPEMEHHOE COCTOSHHE U
MEPCIEKTUBBI COBEPILICHCTBOBAHUS PAKETHOIO U apTHILIIEPUIICKOTO BOOPYKEHUSI.

Ymemn:

—  aHanu3upoBaTh MHGOpPMALMIO 00 OCHOBHBIX BUIAaX PAKETHOI'O U apTUILIEPUUCKOTO
BOOPYKECHUS;

—  (QopmynupoBaTh TYTH COBEPIICHCTBOBAHUS OCHOBHBIX BHJIOB PAaKETHOTO U
apTUJUIEPUIICKOTO BOOPYKEHMS,

Braoemu:

— CcOBpeMeHHOM wuH(popMamueld N0 NPUHIUIHAIGHBIM CXeMaM H OCOOEHHOCTSIM
KOHCTPYKIMHU OT/AEIbHBIX BUJOB APTUIUIEPUNCKUX U PAKETHBIX CUCTEM,;

— HaBBIKAMHM UW3YYCHHs, OO0OOIICHWS W aHanu3a WHpOpMAmMH TIO BOMPOCAM,
CBSI3aHHBIM C PAKE€THBIM U apTUJUIEPUIICKUM BOOPYKEHHEM.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

Beenenne. Knaccudukanust opyxus. Buumsl apTHIUIEPHICKMX M PAKETHBIX CHCTEM.
Knaccudukanus peakTHBHBIX JIBUTaTEICH.

HcTopusi BOSHUKHOBEHMSI U Pa3BUTHSI apTHIUIEPUHCKOTO U PAKETHOI'O BOOPYKEHHS B
Poccun. Bxnam pycckux uzobOperareneii M KOHCTPYKTOPOB B pPa3BUTHE apTUILICPUICKON H
PaKETHOW TEXHUKH.

[Tpumepsr Haubonee 3pHeKTUBHBIX 00pa3LOB PaKeTHO-APTUILIEPUICKOTO BOOPYKEHUS,
COCTaBUBIIUX CJIaBy pycckoro opyxus ¢ XIV B. 10 Hammx gHEH.

[TpuHiMn neicTBus apTUIUIEPUICKOTO OPYKHUS, KOHCTPYKTUBHbIE 0COOEHHOCTH. Bujbl
OoernpunacoB, UX KOHCTPYKTHBHbIE OCOOCHHOCTH M COCTaB, MPUHLUIBI JIEHCTBUS CHapsJIOB
y LIEeJN.

[IpyHumn fAeWcTBUS PAKETHOIO OPYXKHsS, KOHCTPYKTUBHBIE OCOOEHHOCTH paker.
PakeTHble JBUTATEIN KOCMHUUECKUX CHCTEM (MapllIeBble, IBUraTeI yIpaBJIECHUs U OPUEHTALUU
B [IPOCTPAHCTBE, pa3/JIeIeHUs, TOPMOKEHHUS, CUCTEMbI aBaPUITHOTO CIIaCEeHUs!, MATKOM MOCaAKU U
p.).

3HAKOMCTBO C peallbHbIMU OOpa3lamMu apTHIIEPUNCKUX CUCTEM (IIOJIEBBIX, TAHKOBBIX,
IPOTHBOTAHKOBBIX, 3€HUTHBIX, CKOPOCTPEIBbHBIX ABTOMATHUYECKHX MAaJOKaIMOEPHBIX MYIIEK,
rayoui, MUHOMETOB, MOPTUP U JIp.), pakeTHbIx cucteMm (PC30, IITYP, PIII', PCM/I, TIBO u
ITPO, TakTH4YEeCKUX, ONEPATUBHO-TAKTHMUECKHX M CTPATErMUYECKUX PAKETHBIX KOMIUIEKCOB,
KOCMHUYECKOI0 Ha3HAa4YeHHs), COBPEMEHHBIX YHUBEPCAJIbHBIX MHOTO(QYHKIIMOHAIBHBIX BHJOB
paKeTHO-apTUIUIEPUIICKOTO BOOPYKEHHUSI.

4. O0béM yueOHO JUCUMIIJIMHBI

B 3auérHbIx B akanmem.

Bunpr yue6HO paboTh eqUHUIIAX Jacax
O0mas TPy10eMKOCTh JMCIHILIHHBI 10 Y4eOHOMY IUIAHY 2 72
AYIUTOpHBIE 3aHATHS: 1 36
Jlextuu (JIek) 0.5 18
[Tpaktryeckue 3anstus (I13) 0.5 18
JlaGoparopus — —
Camocrositesbaas paéora (CP): 1 36
CamocTosTeIbHOE H3YUCHHE Pa3IeTIOB AUCITUTUTHHBI, 1 36
HanucaHue pedepara
Bua KoHTpOJIA: 32a4€T / IK3aMeH - 3a4éT




AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
"YyeOHasi HAyYHO-HCCIeAOBATE/IbCKasI padoTa'’
(b1.B.OJ.11)

1. Hean aucuMmIMHBI — OIpUOOPETEHUE OMNbITA MPOBEIEHUS HAyYHBIX HCCIEIO0BaHMM,
BbIpa0OTKa TBOPUYECKOrO IMOAXO0JA K PEIIEHUI0 IIOCTaBJIEHHBIX 3a7ay, OCBOCHMs IPUEMOB
BEJICHUSI HAay4yHOM JESITENIBHOCTM M YMEHME CTPOUTH aJITOPUTMbl PELIEHUS HECTAaHAAPTHBIX
3ajay.

OCHOBHBIMU 337ja4aMy AUCLUIIIINHBI SBISETCS:

- OCBOCHHS METOAOB IOMCKAa M aHalM3a HAyYHO-TEXHWYECKOH HWHPOpMauu s
IIOCTaHOBKH 3aJay MCCIIEI0BAHUS 110 TEME;

- OCBOEHHME COBPEMEHHBIX METOJOB MOJIYUYEHMSI U aHAJIN3a [IEPCIIEKTUBHBIX KOMIIOHEHTOB
SHEpPrOHACHILEHHBIX  MaTepHalloB (monMMepHbIX CBSI3YIOILUX, ITaCTU(PUKATOPOB,
HAlOJIHUTEJNIEH, KaTalu3aTopoB FOPEHUs U JIp.), SKCIIEPUMEHTAIBHBIX METOJUK HCCIeIOBaHUsA
(U3UKO-XMMHUYECKUX U CIIELUAJIbHBIX CBOMCTB 3HEPrOHACHIIIEHHBIX MATEPUAJIOB B 3aBUCUMOCTH
OT HalpaBJICHUS U LU UCCIIeI0OBaHUS;

- MIOJIy4E€HUE HABBIKOB IIPEJCTABICHUS PE3yJIbTaTOB HAyYHO-UCCIIEN0BATEIbCKON pabOThI
B BU/JIE OTYETOB U MPE3CHTALMM, B TOM YHCJIE HA CIIEI[UAIbHBIE TEMBI.

VYuebHas Hay4yHO-HMCCIIEOBaTeNIbCKas paboTa Hapsay ¢ aucuuiuimHo "HaywHo-
UCCJIEIOBATEIbCKUN MPAKTUKYM' IpelHa3HayeHa i MOJIy4YeHHUs] 00y4arolUMHUCSA MEPBUYHBIX
HaBBIKOB MPOBEJICHHsI HAYYHOTO MCCIIEOBAHUSA, HEOOXOAMMBIX JJIs JaJIbHEHIero ycrneuHoro
IPOXOXKJICHUS IPEJIUIUIOMHOM MPAKTUKU — HAYYHO-MCCIIE0BATENbCKOM paObOThl ¥ BHIIOJHEHUS
KBaJIM(DUKALIMOHHOM paboThl.

2. TpeGoBanus K pe3yJbTaTaM OCBOEHUS JUCHUILIMHBI

WN3ydyenne nucuumuinHbl «Y4eOHas  HaydHO-HMCCeloOBaTenbckas  padoTa»  mpH
HOJrOTOBKE CHEIMAIMCTOB IO CIEMUATBHOCTH «XUMHYECKash TEXHOIOTUSI SHEPTrOHACKIIIIEHHBIX
MaTepHaJoB U3IEJIN» HANpaBJIeHO HAa (OPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUH.

OO1IeKyNbTYPHBIX:

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaJIM3alM{, MCIIOJIb30BAaHUIO TBOPYECKOTO

norenimana (OK-7);
ObmenpoheccuoHambHBIX:

- CIOCOOHOCTBIO  HCIIOJIB30BaTh MaTeMaTHYeCKHWe, eCTECTBEHHOHAy4HbIE U
UHXXEHEpHbIe 3HAHWS [Js pelIeHHus 3adad CcBoed Npo(ecCHOHAIbHOW JeATEeIbHOCTH
(OIIK-1).

[IpodeccronanbHbIX:

- CNOCOOHOCTHIO AOOMBATHCS COOJIIOACHUS HOPM OXPaHbl TPYJa, MPaBUI TEXHUKH
0e30MacHOCTH, MPOU3BOJCTBEHHONW CaHHTApWH W TOXKapHOW 0E€30MacHOCTH Ha
pabouem mecte (ITK-3);

- CIMOCOOHOCTHIO M3y4YaTh HAYYHO-TEXHUYECKYI0 MH(OPMANHIO, OTCYSCTBCHHBIN H
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanuii (I1K-10);

- CNOCOOHOCTHIO NMPUMEHSATh COBPEMEHHBIE METOJbl MCCIIEAOBaHHUS, MPOBOIUTH
CTaHIApPTHBIE W CePTUOHUKANMOHHBIC WCHBITAHUS MAaTEPHANIOB, W3JCIHA U
TexHoJorudeckux npoieccon (IMK-11);

- CINOCOOHOCTHIO TMJAHUPOBATH U MPOBOJUTH HEOOXOAUMBIH HSKCIEPUMEHT,
KOPPEKTHO 00pabaThiBaTh U aHAIM3UPOBATH MOJyueHHbIe pe3yiabTaThl ([TK-12);

- CIOCOOHOCTBIO MPEJCTaBIATh PE3yAbTaThl HCCIEAOBaHUS B (opMax OTYETOB,
pedepaToB, mnyOnMMKamui U MYOJMYHBIX  OOCYXKIEHHH, CIIOCOOHOCTH
bopMyIHpOBaTH MPAKTHYECKHE PEKOMEH/IAIIMHU 110 UCIIOJIB30BAHHUIO PE3yJIbTaTOB
Hay4HbIX uccienoBanuii (ITK-13).

[IpodeccnonanbHo-criennanu3upPOBaHHBIX:



- CIOCOOHOCTBIO pa3pabaThiBaTh METOIUKH U MPOTPAMMBI MTPOBEICHUS UCCIICIOBAHUN
MIOPOXOB, TBEPABIX PAKETHBIX TOIUIUB, TIOJMMEPHBIX KOMITO3UITMOHHBIX MAaTEPUAIIOB M U3JEIINN
U3 HUX, METOJIMKH KOHTPOJISI TEXHOJIOTHYECKUX MporeccoB ux nonydenus (IICK-2.2);

- TOTOBHOCTBIO CHHTE3UPOBATh M HCCIEIOBATH (PH3UKO-XMMHUYECCKHE, B3PhIBUATHIC U
(U3UKO-MEXaHUYECKHUE CBOWCTBA JHEPTrOHACHIIICHHBIX KOMIIOHEHTOB TIOPOXOB M TBEPIBIX
paketHbIx TormB (IICK-2.3);

- TOTOBHOCTHIO TMPOBOJIUTH CTAHJAPTHBIC M CEPTHU(PUKANMOHHBIC UCTIBITAHUS TIOPOXOB,
TBEPJIBIX PAKETHBIX TOIUIUB, MOJUMEPHBIX KOMIIO3MIIMOHHBIX MAaTEPUAIIOB W M3JCIHHA Ha HX
ocuoge (IICK-2.4).

B pezynomame usyuenusn oucyuniunvl cmyoenm 00J1cen:

3namy:

— OCHOBHBIE METOBI, HMCIOJB3YIOIIUECS NMPU MPOBEICHUH HAyYHBIX HMCCIEJOBAHUMN
CBOWCTB 3HEPrOHACHILIEHHBIX MaTEPHAJIOB U MPOLIECCOB UX MPEBPAILCHHUS,;

—  OCHOBHBIE 3TaIlbl BBINOJIHEHHS HAyYHO-UCCIIE10BaTEIbCKONH PabOThI;

— METOAbl TEXHHUKH OE30MacHOCTH ¥ TpaBWa OXpaHbl Tpyda Npu pabore ¢
SHEProHACHIIEHHBIMU MaTepUaIaMu.

Ymemn:

— yMeThb IHpeajaratb M pelarbh 3aJaud, CBA3aHHBIE C IPOBEACHUEM HAay4YHBIX
HCcien0BaHui B o0nactu OM,

— 00cyXJaTh TMOJIydeHHBIE PE3YJbTaThl , OLEHHBATH WX JOCTOBEPHOCTh, HOBHU3HY H
NPaKTUYECKYIO 3HAYUMOCTB;

— COCTaBJATH JOKJAad H TOTOBUTh MPE3CHTAIMIO O Ppe3ylbTaTax Hay4dHO-
UCCIIEI0BATEIbCKON PaOOTHI.

Braoemw:

—  OCHOBHBIMU JKCHEPUMEHTAIbHBIMU METOJaMU KOMIIOHOBKHM 3HEPrOHACHIIIEHHBIX
MaTepHajioB U KOMIUIEKCHOTO HCCIIEOBAaHUS MX (PU3MKO-XMMHUYECKHX CBOICTB M IapaMeTpoB
TEPMUYECKOT0 pa3I0kKeHUs, TOPEHHs U JETOHALUH.

3. Kparkoe conep:kanue TUCHUNIAHBI:

KonkpetHoe copepxaHHe  Hay4yHBIX  HCCIEIOBAaHUM  CTYJEHTa  OINpeAeNseTcs
UHAMBUAYaAJIbHBIM 3aJaHUEM C Y4E€TOM HHTEpecoB M Bo3MoxkHocTed Kadenpsr XTBMC
PXTY um. JI.U. MenneneeBa u npodpmibHbelx opranuzauuii otpaciu (PLAT "Coro3", ®I'VII
"IMHUNXM", AO "HIIO "bazanst", ®I'YII "OHIIL] "IIpudop", UXD PAH, NOX PAH u np.),
I7Ie BBINOJHAIOTCA HayYHO-UCCIENI0BAaTEIbCKUE U ONBITHO-KOHCTPYKTOPCKHE paboThl 10
CO3/IaHMI0 HOBBIX CHUCTEM BOOpYKeHUs. VHIuBuayanbHOE 3alaHue pa3zpalbaTbiBaeTcs 110
NpOdUITIO CHEHUATIBHOCTH € YYETOM TeMbI OYyyIel TUIIOMHOM paboThl CrieUaInCTa.

4. O0bEéM y4eOHOH JUCHUIJIMHBI

B 3auéTHBIX B akanewm.

Bunpr yue6HO paboTh eIUHUIIAX Jacax
O0mas TPyA0eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 11 396
AYIUTOpHBIE 3aHATHS: 5.5 198

Jlexuuu (JIek) - -
ITpaktnueckue 3anstus (I13) - -

Jlaboparopus 5.5 198
CamocrositesbHas padora (CP): 5.5 198
CamocTrosTenbHOE H3YUYCHHE Pa3IeNIOB JUCITUTUTHHBI, 55 198

MOITOTOBKA K TAOOPATOPHBIM paboTaM
Buja xkouTpoJisi: 3a4éT / 3k3amMeH - 3auéTt




AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILIMHBI
"HayuyHo-uccj1e10BaTeIbCKU MPAKTHKYM '
(b1.B.O1.12)

1. Heau aucuumIuHbl — (HOpPMUPOBAHHE Yy CTYJCHTOB HAaBBIKOB HAy4HO-
UCCIIEIOBATEIbCKOW PAabOThl € MCIIOJIB30BAaHHMEM COBPEMEHHBIX METOJOB IOJYyYEHHUS U
UCCIICIOBAaHUSI KOMILJICKCA  CIIEHUAIBHBIX CBOMCTB  BBICOKOHAIOJIHEHHBIX  MOJMMEPHBIX
SHEpPrOHACHILEHHBIX KOMIIO3ULMM W  MaTepualloB  (3HEPreTHMUYeCKUX, OalJIMCTUYECKUX,
TEPMUYECKUX, (PU3UKO-XUMUYECKUX, MEXAaHUUECKUX, TEXHOJIOTMUYECKUX H Ip.).

OCHOBHBIMU 33/1a4aMU JUCLUIIUHBI SBJISETCS:

- O3HaKOMJIEHHE C TPHHLIUIAMH OpPraHM3allid HAyYHBIX HCCIIEIOBaHUN B oOJacTu
TexHosoruu 1nopoxoB U TPT, n3ydyeHus ux sHEpreTU4ecKUx, OAUIMCTUUYECKUX, TEPMUUECKUX,
(U3UKO-XMMUYECKIX, MEXaHUYECKHX, TEXHOJIOTUIECKUX, (PU3UKO-XUMUUECKUX U CIIEHUATbHBIX
CBOMCTB;

- TIOJYYEeHHE CBEICHMH O HOBBIX (NEPCHEKTHBHBIX) TEXHOJOTHSX H METoHAax
UCCJICIOBaHMsI, HAXOIAIMXCS HA CTaJIUM Pa3paboOTKy;

- OBJIAJICHWE OCHOBAMHU COBPEMEHHBIX METOJOB (DM3UKO-XUMHUYECKOTO aHajiu3a |
METO/I0B HM3YyU€HHs] IPOLIECCOB TEPMUYECKOIO pA3JIOKEHUs M ropeHus nopoxoB u TPT
pa3IMYHOTO Ha3HAYEHHS JUIS PEIICHHs 3a/1a4 COBEPIICHCTBOBAHUS TEXHOJOTUH M IPUMEHEHHS
SHEPrOHACHIIEHHBIX MAaTEPUAJIOB.

Kypc BBemeH B mporpamMmy CHEHMAIBHOCTH B CBS3M C IMPEUMYIIECTBEHHBIM
UCIOJIb30BAHUEM  BBIIYCKHUKOB 3TOH  CIEHUAJIBHOCTH B  HAyYHO-UCCIIEAOBATEIbCKUX
UHCTUTYTaX M TPEINPUATUSX OOOPOHHBIX OTpaciieil NMPOMBINIICHHOCTH W B JIa0OpaTopusX,
3aHUMAOIUXCA pa3pabOTKON MOJMMEPHBIX KOMIIO3UTOB M M3yU€HHEM MX CBOMCTB. M3ydyeHue
Kypca 0a3upyercsi Ha 3HAHUU OOIIETEOPETUYECKHX KYPCOB OPraHMYECKOW, aHATUTHYECKOW U
bu3nueckoil XUMHM, a Takke MPOPUIUPYIOIUX KypcoB crneuuanuzanuu Ne2 "Xumuueckas
TEXHOJIOTHS TIOJIMMEPHBIX KOMITO3UIIHIA, TTIOPOXOB M TBEPBIX PAKETHBIX TOTUTUB'" CIIEIIHATLHOCTH
"XuMuyeckass TEXHOJOTHS HHEPrOHACHIIIEHHBIX MaTepHaloB U u3lenuid . “'Xumudeckas
¢uzuka", "Teopus TexHONOrHueckux npoieccos”, "Xumus noamumepos”, "®dusnka noiaumepos”,
"Texnonorus nepepadorkun DHM", "Texnonorus cmeceBsix JHM".

2. TpeGoBaHus K pe3yJbTaTaM 0CBOCHMS TUCHMIIIHHBI

Wzyuenne nucuurummHabl «HaydHO-MCCIETOBATENLCKUN MPAKTHKYM» TpPH TMOJATOTOBKE
CHELMATNCTOB MO CHELHANBHOCTU «XUMHUECKasi TEXHOJIOTUSl SHEPrOHACHIIICHHBIX MaTepUaoB
U3JIeNUil» HampaBiIeHO Ha (JOpMUPOBAHHE CIIETYIONUX KOMITETEHITHA.

ObmenpoheccuoHambHBIX:

- CHOCOOHOCTBIO  HCIIOJIB30BaTh MaTeMaTHYeCKHWe, CCTCCTBEHHOHAyYHbIE U
UHXXEHEpHbIE 3HAHHWS I pelIeHHus 3adad CcBoed NpodecCHOHAIBbHOW JesATeIbHOCTH
(OIIK-1).

[TpodeccronanbHbIX:

- CIIOCOOHOCTBIO OCYHIECTBISITh TEXHOJOTHYECKUH TPOIECC B COOTBETCTBHH C
periaMeHTOM U HCIOJIb30BaTh TEXHUUYECKUE CpEACTBA Il KOHTPOJS €ro OCHOBHBIX
napaMeTpOB, CBOMCTB ChIpbs ¥ roToBoM npoaykimu (TTK-1);

- CcNOCOOHOCTHIO AOOMBATHCS COOJIIOACHUS HOPM OXPaHbl TPYJa, MPaBUI TEXHUKH
0e30MacHOCTH, MPOU3BOJICTBEHHOW CAHUTAPUU U MOXKapHOW 0€30MacHOCTH Ha
pabouem mecte (ITK-3);

- CNOCOOHOCTHIO U3y4YaTh HAyYHO-TEXHUYECKYI0O MH(OPMALMIO, OTCYECTBEHHBIN U
3apyOeKHBIN OMBIT M0 TemaTuke uccienoBanuii (I1K-10);

- CNOCOOHOCTBIO NPHUMEHATh COBPEMEHHBIE METOJbl MCCIEAOBAHHUS, MPOBOIUTH
CTAaHJapTHBIE M CepPTU(YUKALNMOHHBIC HCHBITAHUS MaTepUANIOB, U3ACIUH U
TexHoJgoruueckux mnpoieccon (IMK-11);



- CIHOCOOHOCTHIO TMJAHUPOBATH M MPOBOJUTH HEOOXOAUMBIN HSKCHEPUMEHT,
KOPPEeKTHO 00pabaThiBaTh M aHAIM3UPOBATh NoJyueHHbIC pe3yibTaThl ([1K-12);

- CHOCOOHOCTBIO MPEJCTaBJIATh PE3yJNbTaThl HCCIEIOBaHUA B (opMax OTYETOB,
pedeparoB, mnyOaUMKamui W TYOJNMYHBIX  OOCYXKIEHHH, CHOCOOHOCTH
GbopMyIUpOBaTh NPAKTUYECKUE PEKOMEHAAIUHU 110 UCIIOJIb30BAHUIO PE3yJIbTaTOB
Hay4yHbIx uccaenoBanunii (ITK-13).

B pezynomame usyuenusn oucyuniunvl cmyoeHm 0014CeH:

3namy:

—  OCHOBHBIC MPHUHIUIBI OPraHU3AIUN HAYYHO-HCCIIEOBATEILCKUX paboT, 3Tambl Ipu
UX BBIIIOJIHEHNH;

—  CYLIECTBYIOUIMH apceHan (PU3MKO-XUMHUYECKUX METOJOB MCCIIEAOBAaHUS U aHAIIN3a,
UCMOJIb3YeMbI TpPU BBIIOJIHEHUU HAyyHOM paboThl B 00JacTH XHUMHUHM, TEXHOJOTHMH U
UCCIICIOBAaHHS CBOMCTB YHEPTrOHACKHIIIICHHBIX MaTEPHAJIOB;

—  METOJbl TePMOJNHAMHUYECKOr0 pacuéra 3HEpPreTMUeCKUX XapaKTepPUCTHK M COCTaBa
IIPOAYKTOB ropeHus mopoxos u TPT.

Ymemn:

— HCIOJb30BaTh IOJYYEHHbIE 3HAHUS JUIs DPELICHHs KOHKPETHBIX 3ajad CHHTE3a
SHEPTOHACHIIEHHBIX MAaTEepPHajOB C 33JaHHBIMU CBOHCTBAMH, MPH Pa3pabOTKE TEXHOJIOTHH HX
HOJY4YEeHUsl, HpPU ONIPEAETICHUH OCHOBHBIX (U3UUYECKUX, AHAIUTUYECKUX M CIELUAIBHBIX
XapaKTEPUCTHK SHEPTOHACHIIICHHBIX MaTEpPHAJIOB.

Braoemw:

— MeTOJaMH TOHMCKa WH(OpMAIMH IJs OLUEHKH COBPEMEHHOTO YPOBHS TEXHHKH B
00JTaCTH SHEPrOHACHIIICHHBIX MaTepUanoB (KypHaJIbl, MOHOTpaduu, CIpPaBOYHBIC HW3JAHHUS,
SHIMKJIONEIUH, JIEKTPOHHbIE 0a3bl JAHHBIX);

— MerojgamMH (DU3MKO-XMMHUYECKOTO aHaM3a IS ONpPENeNTHUS KOMIUIEKCa CBOWCTB
HHEPTOHACHIIEHHBIX MAaTEPHAJIOB;

—  METOJUKOM TEepMOJMHAMMUYECKOTO pacyéra HHEPreTHYEeCKUX XapaKTepUCTUK U
cocTaBa MpoAyKToB ropeHus nopoxos u TPT ¢ momomibto nmporpammuoro komiuiekca "REAL".

3. Kparkoe conepxxanue JMCUMILIAHBI:

3.1 Memoowvl cbopa ungopmayuu ons obecneuenus 000CHOBAHHOU NOCMAHOBKU HAYYHO-
uccne006amensekoll pabomul u obecneyeHus e€ GblNOIHEeHUA.

O6mue TpeboBanust K HHPOpPMAIMK, HEOOXOAUMOW [UIsi oOecreueHus Hay4dHO-
UCCJIEIOBATENIbCKOM  paboThl: JOJKHA COOTBETCTBOBATh IIOCTaBJICHHOM II€JIM, HOCUTh
MCUEPIIBIBAIOIIUI XapaKTep, OXBAaTHIBATh MOCIEAHNE IOCTUKEHUS B JaHHON 00JIaCTH.

OcHOBHbIE MCTOYHMKM HHGMOpPMaLMU: NEPUOAMYECKHE H3JaHMs, CIPaBOYHUKH,
AIIEKTPOHHBIE 0a3bl JAaHHBIX.

OO61re NCTOYHUKU UHPOpMAIIH:

PecdepaTuBHbIe )XypHAIIBI.

OTteudecTBEHHBIE CIENMATU3NPOBAHHBIE KYPHAIBI U U3/IaHUs, MyOIUKYIOIINE MaTepHalIbl
no temaruke kadenpel: "boenpumacet XXI Bek", "boenpumacel u cnenxumus”, "®duznka
ropeHuss u B3peiBa", "Xumuueckas ¢usuka", "Kuneruka wu karanuz", "Xumudeckas
texnonorus", "U3sectus PAH. Cepna xmmmueckas", "BbICOKOMOJIEKYIISIpHBIE COEIMHEHUS",
"Tlnactmaccer", "Kayuyk u pe3una” u ap. Tpyabl HAydHO-TEXHUYECKUX KOH(EpEeHIHil.

WNHoctpanHble cnenualn3upoBaHHbIE KYPHAJIbl U U3JaHUs, MyOJUKYIOIINE MaTepHalbl
no temaruke kadenper: "Propellants, Explosives, Pyrotechnics”, "Journal of the Hazardous
Materials"”, "Journal of the Energetic Materials”, "Combustion and Flame", "European Polymer
Journal”, "Polymer Engineering and Science", "Journal of Polymer Science: Part B: Polymer
Physics"”, "Rubber Chemistry and Technology" u map.
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DneKTpOHHBIE 0a3bl TaHHBIX:

1. Bba3a maHHBIX MO TEPMOJMHAMHYECKUM CBOMCTBAM SHEPrOHACHIIICHHBIX MaTEpPUAJIOB
®payHXOBEPOBCKOI0 HHCTUTYTa XuMudeckoit Texroxoruu (ICT).

2. baza nmaHHBIX TO CBOWCTBAM W CTallMOHAPHOMY TOPEHHUIO HHEPTrOHACHIIICHHBIX
matepuanoB - FLAME (PXTY um JI.1M.Menneneena).

3. ba3za maHHBIX MO YYBCTBUTEIHHOCTH PHEPTOHACHIIIEHHBIX MATEPUATIOB K PA3ITUYHOTO
pona MmexannueckuM Bo3zzaeicTBusM — HAZARD (PXTY um. JI.M1.Menneneesa).

3.2. Quzuxo-xumuieckue Memoosbl UCCLIe008AHUSL IHEPLOHACHIUEHHBIX MAMEPUANO8

KpaTtkas xapakrepucThKa BO3MOKHOCTEH Ka)XXJAOr0 M3 COAEpXkAIIKUXCS B Iporpamme
METO/Ia UCCIIeIOBaHus CBOMCTB mopoxoB u TPT.

Hcnonp3oBanne UWK-cnekTpockonmuu it WACHTU(GUKAMH  DHEPrOHACBHIIICHHBIX
COCIMHEHUN W IIOJIMMEPHBIX CBA3YIOIIMX. XapaKTEPUCTUYECKUE YacTOThl OCHOBHBIX
sHeprocoaepxkamux rpymi: NOz, NO, N3 , a Takke C=0 u np. Biusaue atoma, CBSI3aHHOTO C
HUTPOTPYIION, Ha TMOJOKEHHWE 3TUX YacTOT — pa3IMuhe B IOJIOCAX CHUMMETPUYHBIX U
AHTUCUMMETPUYHBIX Kojebanuii C-HuTpocoeauHeHui, N-HUTPOCOSAMHEHUH, HUTPOIPUPOB,
reMauHATpocoennHeHni. MK-crekTpbl oana3oTUCTHIX T€TEPOLUKIIOB.

Hcnonb30BaHne METOJOB OIpeNEIeHHs] IapaMeTpoB TEPMUYECKOTO pasJIoKEHUs
(muddepeHaTbHO-TEPMUUECKUI aHau3, TU(epeHINaTbHO-CKaHUPYIOLasi KaJOpUMETpHUs,
TEPMHUECKOE pa3liokeHHe B mpubopax bypnona, ompeneneHue TemmepaTypbl BCHBIIIKK B
HEU30TEPMUYECKUX YCIOBHSAX, ONPENEICHUE BPEMEHH 3aJEP)KKH BCIBIIIKH B 3aBUCUMOCTH OT
TEMIEPATypbl) U TOpeHus (omnpeeneHue CKOPOCTH TOPEHMsI U 3aBUCUMOCTU €€ OT JaBJICHUS U
HayaJbHOM TemmepaTypsl B IpHOOpe MOCTOSHHOI'O JIaBJICHUS 1 MAaHOMETpUYeCcKoi bomoOe).

Hcnons3oBaHre METOMOB JIJIEKTPOHHOM CKAHMPYIOLIEH MHUKPOCKOIIMU JUISl M3Y4ECHHS
CTPYKTYpbl 00pa3IoB MOpOXa, a TaKKe IMOBEPXHOCTH OOpa3lloB, MOTAIIEHHBIX METOJaMH
TEIIO0TBO/IA B MOJUIOKKY U COPOCOM JaBJICHUS.

Hcnonp3oBaHne METOJOB Ta30-)KUAKOCTHOW M  BBICOKOI((EKTUBHOW KUAKOCTHOU
xpomaTorpaduu Uit aHaiau3a U UJIeHTUPUKALUU TPOAYKTOB pacrajga U TOpEeHusl.

Hcnonb3oBanue  MeronoB  aAuddepeHnnanbHOM — CKaHUpPYIOIIEH — KaJOpUMETPHH,
TEPMOTpaBUMEPUHN JJIsl  ONpeeNieHuss TEePMOAMHAMMYECKHUX XapaKTEepUCTUK U  aHaju3a
HHEPrOHACHIILIEHHBIX MaTEPUAJIOB.

Hcnonb3oBaHue MeTo[a ONpeAeseHUs] pacipeielieHusl TeMIIepaTypbl B BOJIHE TOPEHHUS
METOJIOM MUKpOTEpMOIIap.

Hcnonb30BaHne METOJOB PEOMETPHUM Ui ONpEAesIeHUs TEXHOJIOIMYECKUX CBOMCTB H
KHUHETUKU OTBEP>K/ICHUS SHEPTOHACHIIIIEHHBIX MAaTEPHAJIOB.

Hcnonb30BaHrne METOAOB OLIEHKH BPEMEHHBIX 3aBHCHUMOCTEHM MPOYHOCTH Ha TIpubdope
UL CTPYKTYpPHO-  MeXaHW4eckux  ucciaenoBanuit  nomumepoB (CMUII-PXTY)  ons
MPOTHO3UPOBAHUS IITUTEIBHON pabOTOCIIOCOOHOCTH YHEPTOHACHIIIEHHBIX MAaTEPUAIOB.



Hcnonbs3oBanre METOJOB TEPMOMEXAHMYECKOTO aHaIM3a JUIsl OLEHKH TEMIIEPaTypHOTro
IUana3oHa JKCIUTyaTalluM, TapaHTUWHBIX CPOKOB XpaHEHUS M TEeMIIepaTypHBIX PEXKHUMOB
M3TOTOBJIEHHS SHEPTOHACHIIIEHHBIX MAaTEPUAJIOB.

Hcnonb3oBaHrne MeTOJla OJTHOOCHOTO PACTSIKEHHS AJisl ompezesieHus: AeQopMallioHHO-
IPOYHOCTHBIX CBOMCTB 3HEPTETHUYECKMX MATEPHAIIOB B IIUPOKOM jauanasone remneparyp +50°C.

Ucnonb3oBanue auddepeHnnanbHOl CKaHUPYIOUIEH KaJlOpUMETpUM MJiS  OLICHKH
(a30BOi yCTOMUMBOCTH SHEPreTHUUYECKHX MATEPUATIOB, M3YUEHUS IMPOLECCOB KPHCTAILIH3AIHH,
IUTABJICHUS U CTEKJIIOBAHUS OTJEJIbHBIX KOMIIOHEHTOB M KOMITIO3ULIUN HA UX OCHOBE.

Hcnonp3oBaHue MeToga TEPMOIPAaBUMETPUUECKOIO aHAIU3a JUIsl OLIEHKHU JIETYYECTH U
pacueTa JaBieHus apa KOMIOHEHTOB YHEPIeTUYECKUX MATEPHAIIOB.

Hcnonb3oBanue  aud@y3MOHHOIO  MHUKPOMETOJA Ui OLEHKM COBMECTUMOCTH
KOMITOHEHTOB YHEPreTUYECKUX MAaTEPHAIIOB.

3.3. Hosvle meHnOeHyuu 6 uccied08aHuu CneyuaibHulX CEOUCME IHEePSOHACHIUJCHHBIX
Mamepuanos:

a) TepMOIAPHBIN METO UCCIEA0BaHUS CTPYKTYPhI BOJIHBI ropenus " OM ¢
OJIHOBPEMEHHBIM M3yYE€HUEM CTPYKTYpPBI U COCTaBa MOTAIIEHHBIX 00pa3LioB IOPOXa U COCTaBa
ra3000pa3HbIX MPOJTYKTOB rOPEHUSI.

0) uccienoBaHne HECTAIIMOHAPHOTO TOPEHHUS TIPU H3MEHSIOIEMCS TaBJIICHUH.

B) HCCIIEZIOBAHHUE TEMIIEPATYPHON YyBCTBUTEILHOCTH CKOPOCTHU TOpeHus DM,
MpeIHa3HaYeHHBIX JIJIs1 MHTeHCU(UKAIMK JOOBIYM HEPTH B IIUPOKOM JHMANa30HE U3MEHEHUS
HA4yaJIbHOM TeMIIepaTypshl 3apsiia.

T') UCCJIEIOBaHKE TEIUIOBBIX 3(h(PEKTOB B3PHIBYATOTO MPEBPAIICHUS YHEPTOHACHIIIEHHBIX
MaTepHalioB, COCTaBa KOHACHCUPOBAHHBIX U Ta3000pa3HbIX MPOTYKTOB B3PHIBA.

Jl) peryjaupoBaHUE PEOJOTHYECKHMX M MEXaHWYECKHUX CBOWCTB BBICOKOHAMOIHEHHBIX
HHEPrOHACHIILIEHHBIX MAaTEPUAJIOB C IIOMOIIIbIO HOBBIX MOJAU(DUIIMPYIOIIUX 100aBOK.

) HCIOJb30BAHUE KOMIUIEKCHOTO TII0/XOJa B H3YYEHUH B3aUMOCBS3U CTPYKTYPHI
MOJIMMEPHBIX ~MaTepuaJoB U IUIACTU(UKATOPOB U MX (UBHKO-XMMHUYECKHX CBOWCTB
(coBMecTUMOCTb, (U3UKO-MEXaHWYECKHE, TEpMOMEXaHMYecKHe M Jp.) I8  pa3paboTKu
HHEPrOHACHIIIEHHBIX MAaTepUaloB, IMpEJIHAa3HAUEHHBIX JMJI1 SKCIUIyaTallud B apKTHYECKHUX
YCIIOBUSX.

3) UCHOJb30BAaHUE CMECEH MOJIMMEPOB pa3IMYHONM MPUPOJBl JI1 PEryIUpOBAHUS
CTPYKTYPHO-MEXaHUYECKMX CBOMCTB TEpPMOOOpPATHMBIX CBA3YIOIIMX HHEPrOHACHIIIEHHBIX
MaTepuasoB.

3.4 Hosvie nanpasnenus 6 cunmese u mexHoi02uu IHEP2OHACLIUEHHBIX COeOUHEHU

CuHTe3 ¥ UCTOIb30BaHHE HOBBIX MOAN(PUKATOPOB HA OCHOBE CTEAPUHOBOM KUCIOTHI JIJIs
CO3JIaHWsI HOBBIX BBICOKOHAIOJIHEHHBIX, B TOM YHCJIE€ HETOPIOYMX, TOJUOJICPUHOBBIX
KOMITO3MIINI IUPOKOTO HA3HAUEHUS.

Hcnons3oBanne yriaepoaHbIX HAaHOTPYOOK B KAa4eCTBE KOMIOHEHTa KOMOMHHPOBAHHBIX
KaTaJln3aToOpOB TopeHusi DM pazInyHOro cocTaBa U Ha3HAYEHUSI.

PerynmupoBanue peosornyecknx W MEXaHMYECKHX CBOWCTB BBICOKOHAMOJIHEHHBIX
HHEPrOHACHINIEHHBIX MAaTEPUAIOB C TTOMOIIbIO HOBBIX MOIU(DUIIMPYIOIUX T0OABOK

3.5 Unousuoyanvnas HayyHo-ucciedosamensckas paboma

TemaTnka WHIWBUIYAIBHBIX HaydHO-HCCIenoBaTenbckux pador (MHUP) onpenensercs
OCHOBHBIMHM HAaYYHBIMU HamNpaBIECHUSMHU pPaOOTHl Kadeapsl U BKIIOYAET HCCICIOBAHHS TIO
CHHTE3y W TEXHOJIOTMH IOJUMEPHBIX KOMITO3UTOB, MopoxoB u TPT, mporeccam ropeHus u
JETOHALIMM M KaTanuTuueckuM nporeccaM. Tembl MHHMP yrBepxkparorcs Ha 3acenaHuu
kadeapel. Pesynpratet MHUP odopmstores B Buae oT4eTa, KOTOPHIN 3alTUIIACTCS CTYICHTOM
HAa 3aceaHnu Kadeapsl.



4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auétHBIX B akagewm.

Bunpl yue6HOM paboTh eIMHNIaX qacax
OO01asi TPy10eMKOCTb IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 9 324
AYAUTOpPHBIE 3aHATHS: 4.5 162
Jlexuunu (Jlek) — —
[Tpaxtrueckue 3ansatus (I13) — —
Jlaboparopust 4.5 162
CamocrositesbHas padora (CP): 4.5 162
CamocTosITeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 45 162
Buja xkouTpoJisi: 3a4ét / 3k3amMeH - 3auér




4.4.3. IMcuMIUIMHBI BAPMATHBHON YacTH (IMCHUIJIMHBI 110 BHIOOPY)

AHHOTaIUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«@Pu3nyeckas KyJabTypa H CIOPT» - JIeKTHBHbIE KYPChI 110 (PU3NYECKOi KYyJIbType

1. Heap aucuunanHbl GU3NYECKOTO BOCIIUTAHUS CTYAEHTOB COCTOUT B (hOpMHPOBaHHH
MHUPOBO33PE€HUS. U KYJIbTYPbl JMYHOCTH, TI'PAKJAHCKOW IO3ULUH, HPABCTBEHHBIX KayecCTs,
YyBCTBa OTBETCTBEHHOCTH, CaMOCTOSTEJIBHOCTH B HPUHSATHM PEHICHUH, CHOCOOHOCTH
UCIIOJIb30BaTh Pa3HOOOpasHble (OPMbI (U3UYECKOW KYJIBTYphI, CIIOpTAa W TypH3Ma JUIs
COXpaHEHMsS] W YKPEIUIEHUS CBOETO 370POBbSI U 370POBbSI CBOMX OJIM3KUX B TOBCEIHEBHOM
KHU3HHU U TIPOPECCUOHATBHOMN e TETBHOCTH.

3agaun AMCUMIUIMHBI 3aKITIOYAIOTCS B PA3BUTHUH CJIEAYIOIIMX 3HAHUH, YMEHHHA U
HAaBBIKOB JIMYHOCTH:

- TIOHMMaHHE COIMAIBbHOW 3HAYMMOCTH (DPU3NYECKOW KYNIBTYpHI U €€ pOJH B Pa3BUTUH
JIMYHOCTHU U ITOATOTOBKE K Hqu)eCCHOHaJIBHOﬁ JACATCIIBHOCTH,

- 3HAHWE HAYYHO-OMOJIOTHYECKHX, NIEJarOrHYeCKUX U MPAKTHUYECKUX OCHOB (PH3MUECCKON
KYJbTYPBI, CIIOPTA U 3I0POBOT0 00pa3a KU3HMU;

- (opmMHpOBaHHE MOTHBALMOHHO-IICHHOCTHOTO OTHOLICHUS K (PM3MYECKOH KYIBTYDE,
(u3rYecKoe COBEPIICHCTBOBAHUE M CAMOBOCIIMTAHHE, YCTAHOBKU Ha 37I0POBBI 00pa3 KHU3HU;

- OBJQJCHUE CUCTEMOW MPAaKTHUYECKHMX YMEHHH ¥ HAaBBIKOB, OO0ECICUMBAIONINX
COXpaHEHHE M  YKPCIUICHWE 3[0POBbsS, IICHXMYECKOE OJaromojydue, pa3BUTHE H
COBEpIICHCTBOBAaHMUE TICUXO(QHU3MUECKUX CIIOCOOHOCTEH, KayeCTB M CBOWMCTB JIMYHOCTH,
caMooIIpe/ieiecHue B PU3MUECKOI KyJIbTYpe U CIIOPTE;

- (opmMupoBaHWE IMYHOTO OIBITA IOBBIICHHUS [BUTATEIbHBIX U (YHKIHOHAIBHBIX
BO3MOXHOCTEH, oOecneueHne oOmedl W  1podecCHOHATBHO-IPUKIATHOW  (PHU3HUECKOU
HOATOTOBJICHHOCTH;

- CO3[]aHHE OCHOBBI JJIi TBOPYECKOTO M METOJMYSCKH OOOCHOBAHHOTO HCIIOJIb30BaHHSI
(U3KYTbTYpHO-CIIOPTUBHOW ~ JEATEIBHOCTH B LENAX  MOCHEAYIOIIMX  JKU3HEHHBIX |
PO ECCUOHAIBHBIX JTOCTUKEHUH.

- 00y4eHUH TEXHUYECKUM M TAKTHYECKUM TPHEeMaM OJTHOTO M3 BUIOB CIIOPTA.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS THCHHUIIMHbI

OcBoeHME NEKTUBHON JUCHUILINHBI ««PuU3nueckas KylnbTypa U CIIOPT» IIPU MOATOTOBKE
CHEIHAJIMCTOB 0 CIEHHUATbHOCTH «XHUMUYECKasi TEXHOJIOTHSI YHEPTOHACBIILIEHHBIX MAaTepHaIOB
U3JIeNuil» HampapiIeHO Ha (POMHUpPOBAHUE CIEAYIOIINX KOMIETEHIUH.

OO0IeKyIbTYpHBIE:

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpPEaIM3al1H, MHCIIOJIB30BAHUIO TBOPUYECKOIO
norenimana (OK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI M CpeACcTBa (PU3MUECKOW KYIbTYpBl JUIS
obecrieueH s IOJTHOIIEHHOH conmalibHO# U podeccnonanbHoi aesteaproctd (OK-8).

B pesynomame usyuenus Oucyuniunol 00y4aouuiica 00aMCen:

3namy:

- HAYYHO-TIPAKTHUYECKHE OCHOBBI (PM3UUECKOM KYIbTYphI M CIIOPTA, U 310pOBOr0 00pasa
KU3HU;

- COLHUAIbHO-OMOJIOrHYECKHE OCHOBBI (PU3NUECKOI KYIbTYpHI U CIIOPTA;

- BJIMSHHUE O3]IOPOBHUTENBHBIX CHCTEM (DU3MYECKOTO BOCHUTAHUS Ha YKpEIUIEHUE
3I0pOBbS, TPOPUITAKTHKY MTPpodeccHoHaNbHBIX 3a00JIEBaHNN U BPEIHBIX MPUBHIYEK;

- CcHocoObl  KOHTPOJII W  OLEHKM (U3UYECKOro pa3BUTHUA U (PU3HYECKOH
[OArOTOBJIEHHOCTH;

- IpaBWiIa M CHOCOOBI IUIAHMPOBAHUS MHIMBHIYaJbHBIX 3aHATHH pa3iIM4YHON LieleBOMN
HaIPaBJIEHHOCTH;



- ucTOpui0 (PU3MYECKOW KyIbTYpbl M CIOPTa, UMETh TMPEACTABICHHWE O 3HAUYUMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJIBKO CBOCH CTpaHbl, HO W MHPOBOI'O YpPOBHS;, Ba)KHEHIIINE
JIOCTHIKEHUS B 00JIACTH CIIOPTA,

- cnoptuBHble Tpaauuuu MXTU-PXTY um. .. MenaeneeBa, TOMHUTh O TOJABUTaX
CIIOPTCMEHOB B T'0Jibl BenKoil 0TeueCTBEHHOM BOMHBI.

Ymemo:

- CaMOCTOSITEIBHO 3aHUMATHCS (PU3UUECKON KYJIbTYPOH U CIIOPTOM;

- OCYILECTBJIITH CaMOKOHTPOJb 3a COCTOSHMEM CBOETr0 OpraHu3Ma M CcoONIoJaTh
MpaBuJjIa TUTUEHBI M TEXHUKU 0€30MacHOCTH;

- BBINOJHATh HMHAMBUAYAJIBLHO IMOAOOpPaHHBIE KOMIUIEKCHI O3/I0POBHTEIBHONH W
aJanTUBHON (JeueOHOM) (QU3MUECKO KyIbTYpbl, KOMIIO3MLIUH PHUTMHUYECKOH M a’3poOHOM
TUMHACTHUKH, KOMIUICKCHI YITPOKHEHHS aTJICTUYECKOW TMMHACTHKH,

- BBINOJHATH MPOCTEHIIINE TPUEMBI CAMOMACCAXKa U PEJIaKCalIliu;

- MPeoAosieBaTh HMCKYCCTBEHHBIE W €CTECTBEHHBIC IMPEMATCTBUS C HCIOIb30BAHUEM
Pa3HOOOPAa3HBIX CIIOCOOOB MEPEABUKCHUS;

- BBINOJHATH IPUEMBI 3AIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH;

- OCYHIIECTBIIATh TBOPYECKOE COTPYMHUYECCTBO B KOJUICKTUBHBIX (opmax 3aHsITHH
buznyecKoil KyabTypoii;

Brnaoemn:

- CpeIcTBaMH M METOJIaMHU YKPEIUICHUS HHIWBUIYaJbHOTO 3/I0POBBS, (PU3UUECKOTrO
CaMOCOBEPILICHCTBOBAHUS;

- JOJKHBIM  ypOoBHEM  (U3MYECKOH  MOATOTOBIECHHOCTH, HEOOXOAMMBIM IS
KaueCTBEHHOT'0 YCBOEHHUSI MPO(ECCUOHATBLHBIX YMEHUN U HaBBIKOB B IIPOlIecce 00yUEHHUS B BY3E,
JUIsl OOecCIleYeHUsl TOJIHOLGHHON COIMATIbHOW W MpOo(EeCCHOHATBLHON JIEeATeIbHOCTH TI0CIIe
OKOHYaHUS y4eOHOTO 3aBE/ICHMUS;

- TEeXHHYECKUMHU U TAKTUYECKHMMH HAaBBIKAMHU B OJTHOM U3 BHJIOB CIIOPTA.

3. Kparkoe conep:kanue IMCHUANIHHBI:

Kypc «®usndeckass KyIbTypa U CHOPT» pealn3yeTcsi 4epe3 BapUaTHBHBI KOMITOHEHT
(3711eKTUBHBIN MOIysb) 328 4acoB (BUA CHOPTa MO BBIOOPY CTYAEHTA), B 3aU€THBIC €MHUILIBI HE
NEPEeBOJIUTCS, ABJISETCS 00S3aTENbHBIM AJIS1 UCTIOIHEHUS IIPU OYHOU popme 00yYeHUs..

Kypc «®usnueckas KynbTypa W CHOPT» 3aKaHUYMBACTCS 3aU4€TOM B KOHIIE KaXKIOTO
cemecTpa. KOHTposib ycneBaeMOCTH CTYAEHTOB BEAETCS 10 MPHUHATOM B YHUBEpPCUTETE
PEUTHHIOBOM CUCTEME.

[Iporpamma paccunTaHa Ha HW3y4eHHWE IWCHUIUIMHBI B TEYCHHE IIECTH CEMECTPOB H
OpearnonaraerT, 4ro oOyyaromuecss UMEIT TEOPETUYECKYI0 M IMPAKTUYECKYIO IOATOTOBKY B
o0acTi MUCIHIIIHHEI « DHU3maeckas KylnbTypa | CIIOpT».

No Paznen nucrunanHb Yacos
Bcero Jlexuuu IIpaktu- CamocrT.
YECKHE pabora
3aHATHS
1. [MpakTuyeckuii pa3men, 328
1.1. | YueOHO-TPEHUPOBOYHBIC 3aHATHS 296 296
(10 BHJIaM cIIOpTa)
1.2. | KoHTpONBHBINA pa3nen, BXOIUT B 32 32
ayJIMTOPHBIE 3AHSTHS
Bcero gacos 328 328




IIpakTHyeckuii pa3aen

[IpakTrueckuii pa3aen mporpaMMbl peaau3yercsl Ha y4eOHO-TPEHUPOBOYHBIX 3aHITHUSIX B
y4eOHBIX Tpymnax no odmel Gu3nIecKoil MOArOTOBKE UITH 110 BHIOPAHHBIM BHJIAM CIIOPTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upYyIOTCSs Ha  [IMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHWN W METOJUYECKHX YMEHHMH, Ha MPUMEHEHUU DPa3HOOOPA3HBIX CPE/ICTB
($u3UUeCKOil KyIbTyphl, CHOPTUBHOM U MPO(PECCHOHATBHO-TIPUKIIATHON TOATOTOBKU CTY/IEHTOB.

[IpakTiueckue 3aHATHS T[OMOTAlOT MPHUOOPECTH OMBIT TBOPYECKOW MPAKTUYECKON
JEeSITeIbHOCTH, PAa3BUBAIOT CaMOCTOATENBHOCTh B (PU3MUECKOW KYIBTYype M CHOpPTE B LEISIX
JIOCTHXKEHUST (U3MUecKoro coBeplieHcTBA. [loBbIIAIOT ypoBeHb (YHKIMOHAIBHBIX U
JBUTATEIBHBIX CIIOCOOHOCTEN, HAPaBIeHHO (POPMHUPYIOT KaueCTBa U CBOMCTBA JIMYHOCTH.

[IpakTuyeckuii paszen BKIOYaeT B ceds moapasfensl: 1o oOlmed (uznyeckoi
noarotoBke (ODII) u cnenmanpHOM Pusnueckoit moaroroske (CDII).

Y4eOHO-TPeHNPOBOYHbIE 3AHATHSA

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  0a3upylOTCd HAa  IIMPOKOM  MCIOJIb30BAaHUU
TEOPETUYECKUX 3HAHUN W METOIMYECKHX YMEHHH, Ha MPUMEHEHHH Pa3HOOOpPa3HBIX CPEICTB
(Gu3nUecKoil KyIbTyphl U CIIOPTa, CHOPTUBHOW M MPO(ECCHOHATBHO-TIPUKIATHON (hHU3HIeCcKOi
MOATOTOBKE.

KoHTpoabHbIi pa3aen

Kpureprem ycrnenrHocTu OCBOCHHUSI yUeOHOTO MaTepHaja SBISIETCS SKCIEepTHas OLEeHKa
MpenoAaBaTess, YUUTHIBAIOIIAS pe2yisApHOCHb NOCeueHUs 00313amenbHblX YUeOHbIX 3aHAmul,
BBINIOJITHEHUE YCTAHOBJIEHHBIX Ha JAHHBIM CEMECTpP KOHTPOJIbHBIX HOPMATHBOB (TECTOB) 0OLIEH
buznyecKkoil U CHOPTHUBHO-TEXHUYECKOW TMOATOTOBKHU JUIS OTIENbHBIX TPYHN Pa3IuYHON
CIIOPTUBHOM HANPAaBICHHOCTH.

KoHTponbHBIN pa3fen ocyliecTBIS€T OOBEKTHBHBIM YYeT Ipoliecca U Ppe3ylbTaToB
y4eOHOI JeqTeNbHOCTH CTYJIEHTOB U OCYLIECTBISETCSA MO PEUTUHIOBOW cHCTEMe, NMPHUHSITON B
PXTY um. /I.U. Menneneena.

4. O0beM y4eOHOH TUCHUIIMHBI (BAPUATUBHBIN KOMIIOHEHT)

Bun yae6HO# paboTh Bceero CemecTpbl
9acoB I I i v \Y VI
dusnyeckas KyJapTypa U CIIOpT — 328
BAPHATHBHBII KOMIOHEHT
AyIUTOpHBIE 3aHATHUS (BCETro) 296 32 66 66 66 66 32
1. TeopeTnueckuii pasaen
(JIexumn)
2. IlpakTrueckuil pazaen
2.1. Y4eOHO-TpEHUPOBOYHEIE 3aHATHUS (T10 296 28 60 60 60 60 28
BHJIaM CTIOPTA)
3. KoHTponbHbIN pa3ien, BXOIUT B 32 4 6 6 6 6 4
ayJMTOPHBIC 3aHSATH
Bupa utoroBoro KOHTpoOJIst 3a- 3a- 3a- 3a- 3a- 3a-
4eT | 4er | der 4eT | 4er | uer




AHHOTanus padoyeil nporpamMmepl JUcHUIIMHBI ' Conuosiorus'’
(b1.B.JIB.1.1)

1. Heau AucuumiIuHbl — (GpopMUpOBaHNE Yy CTYACHTOB LIEJIOCTHOTO MPEACTABICHUS O
COCTOSIHUM U OCHOBHBIX HAaIPaBJICHUSAX PA3BUTHUS COBPEMEHHOI'O OOLIECTBA, Pa3BUTUS JTMUYHOCTH
CTYJEHTA, OBJIAJICHUE UM NIPAKTUYECKUMU HABBIKAMH COLIMAIIBHOIO B3aUMOJAECUCTBHSI.

3agauM IMCHUILVIMHBI: NIPEICTABUTh OCHOBHBIE TEOPETUUYECKHE MPOOIEMbI COLIUOTIOIHH.
OOy4uTh CTYIEHTOB HaBbIKaM OIPENEICHUS COLUAIBbHOIO B3aUMOJCHCTBHUS IJIS PA3IUUYHBIX
COLIMAJIbHBIX CUTYaLlMi U yPOBHEHN cOLMyMa.

Henn n 3a5aumM Kypca J0CTUTAOTCS € OMOIIBIO: O3HAKOMJIEHUS C TEOPETUUECKUMHU U
METOA0JIOTHYECKMMUA OCHOBaMH OOIIEH COLMOJIOTUH; OCBOEHHSI OCHOBHBIX COLIMOJIOIMYECKHX
NOHATHH, 3aKOHOMEPHOCTEH OOIIECTBEHHOTO YCTPOWCTBA M Pa3BUTHs, O3HAKOMJICHHUS C
METOJAaMHU IPOBEIEHUS KOHKPETHBIX COLMOJIOTMYECKUX HCCICJOBAHMM U  OCHOBHBIMHU
crioco0amu aHaJIM3a COUUAIBHBIX (PAKTOB M SMIUPUUYECKUX JTAHHBIX.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHUSI AU CHUIIIMHBI

Nzydenne mucnurmvmHbl  «COIUONIOTHS» TMPH  MOATOTOBKE  CICIHAIUCTOB  TIO
CHEIHAIBHOCTH  «XUMHUYECKash TEXHOJIOTHsSI JHEPTrOHACHIIICHHBIX MAaTepHAIOB HU3JICIHID)
HaIpaBJIeHO HA (OPMHUPOBAHUE CIICTYIOIIUX KOMIIETECHIIHIH.

OO11eKynbTypHBIE:

- TOTOBHOCTH JCHCTBOBATh B HECTAaHAAPTHBIX CHUTYaIlUSAX, HECTH COIHAIBHYIO H
STHYECKYIO OTBETCTBEHHOCTD 3a npuHsAThie pemienus (OK-6);

- TOTOBHOCTBIO K CAaMOpPa3BUTHUIO, CaMOpEaIM3alMd, HCIOJb30BAaHUIO TBOPYECKOTO
norennuana (OK-7).

Oo6menpodeccuoHambHBIC:

- TOTOBHOCTBIO DPYKOBOJIUTH KOJJIEKTUBOM B cdepe cBoedl  mpodeccruoHaIbHOU
JESITCIIbHOCTH, TOJIEPAHTHO BOCIPHHHMAS COIMAILHBIC, ITHHYECKUE, KOH(ECCHOHAIBHBIE W
KynbTypHbie paznununs (OITK-5).

B pe3ynomame uzyuenun Oucyunaunovl CmyoeHm 001x4cen:

3nams.

- O0COOEHHOCTH Pa3BUTHS COBPEMEHHOT'O OOIIECTBA,;

- OCHOBHBIE THIIBI COITUANBHBIX B3aMO/ICHCTBHIA;

- OCHOBBI METOJIOB COIIMOJIOTHYECKHUX UCCIIEJOBAHMUIA;

- OCHOBHBIE HAMPABJICHUSI COI[MOIOTUYECKOTO aHAIHN3a O0IIECTBEHHBIX OTHOIIICHUI;

Ymemn:

- OmpenenaTh crenuuKy ColruaIbHOrO B3auMOICHCTBHS;

- aHaJIM3UPOBATH COIMAILHO 3HAYUMBIC TTPOOJIEMBI M ITPOIIECCHI,

- WCIIONIb30BaTh METOJbl COLMAJIBHBIX HAayK TMPU PEHIeHHH COLMAJIbHBIX U
poQ)eCCHOHANIBHBIX 33714,

Braoemw:

- TOHSATHHHBIM ariapaToM COIHOJIOTHH;

- OCHOBHBIMHU METOAaMH cOOpa M aHaTu3a COLMOIOTHYeCKOi HHPOpMAIUH;

- OCHOBHBIMH HAaBBIKAMH aHAJIM3a COIMATBHBIX HHCTUTYTOB H IPOIIECCOB B OOIIECTBE.

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI:

BBenenue. KpaTKI/IC HCTOPHUYCCKUC CBCIACHUS. 3&[[8.‘{1/1 H MECTO KypCa B IIOATOTOBKC
6aKanaBpa TCXHUKHU U TCXHOJIOTHUU.

Mopayas 1. O6masi Teopusi ¥ METOL0JIOTHS.

1.1. Counostorusi kak Hayka. [lonsitue connansHoro. OOBEKT U MpPEaMET UCCIETOBAHUS.
OcoOeHHOCTH  COLIMOJIOTMYECKUX  METONOB  mccienoBaHus. CTpykTypa ©  ypOBHH
COLMOJIOTHYECKUX 3HAaHNUN. DYHKIIMN COLIMOIOTHH.



1.2. Coumonornyeckne uccjaegoBanus. TeopeTuueckas U OpraHU3alMOHHAs OArOTOBKA
uccienoBanus. COop comuonornueckoil uHpopmaruu. Metoasl 00pabOTKM ¥ aHaIHM3a
COLIMOJIOTHYECKON MH(pOpMAIIHH.

Monyas 2. CounajbHasi CTPYKTYpa.

2.1. O0mecTBO Kak LEJOCTHAs COLMOKYJIbTYpHasi cucrema. OmnpenencHUe MOHATHS
«o6mectBo». OCHOBHBIE MPU3HAKU OOIECTBA. 3aKOHOMEPHOCTH OOIIECTBEHHOTO YCTPOWCTBA.
Tumonorust oomectsa. [logcucremsr o6mecTBa. ColuaibHbIE HHCTUTYTHI.

2.2. CoumagabHasi cTpyKTypa oO0mecrBa. ConuaibHO - KJaccoBas CTPYKTypa H
conmanpHas crparudukanus. CpeTHUN KIIacC U ero posib B o0miecTBe. beTHOCTh 1 HEpaBEHCTRBO.
ConmanbHasgs MOOWJIBHOCT, M MapruHaibl. ColMaibHO — KIJIACCOBasi CTPYKTYpa POCCHUHCKOTO
oOuiecTna.

2.3. CoumanbHple o0mHocTH. OmnpenencHue TMOHATHA «COIHAIbHAS OOIIHOCTHY.
Bonbmme commanbHbie OOMIHOCTH. DTHUYECKHE OOMIHOCTH. Tonma, myOiiMKa, KOJIJICKTUB Kak
conpanbHeie oOmHOCTH. M30uparenu (37meKTOopaT) Kak conHalbHAas OOIIHOCTh. Maibie
COIMAJIBHBIC TPYIIIIHI.

2.4. JInYHOCTL — OCHOBHOI1 3j1eMeHT 00mecTBa. COMOIOTHYECKOE MMOHITHE JIMYHOCTH.
Crpykrypa nauyHoctu. CouManu3amnusi JHUYHOCTH. ATEHTHl COLMaTU3aluu. ATpUOYTHI
COLIMANU3alliU U COIUANBHOTO cTaryca. Camopeanu3anus JUIHOCTH.

Moayas 3. CounanbHble HHCTUTYTHI.

3.1. Couuosiorusi cembu. OmnpeneicHUe MOHATHH «ceMbsi» U «Opakay. ColuanbHbIC
¢ynkuuun cembr W Opaka. Twumomoruss OpayHBIX OTHOUIEHHH W CEMEWHBIX CTPYKTYP.
CpaBHUTENBHBIN aHAIN3 NATPUAPXAIBHON U 3ralluTapHOU ceMbU. OCHOBHBIE NPU3HAKU KpU3HCa
COBPEMEHHOU CeMbH. AJIbTEpHATHUBA CEMbE U OpaKy.

3.2. Coumonoruss KyaeTypbl. OmpeneneHue NOHIATHA «KyJabTypa». KyneTypa u
nuBuan3anusa. Ctpykrypa KynbTypbl. ConuanbHble (QYHKIUH KyJabTypbl. COLMOKYJIBTYpHBIN
npouecc. TUIoIorus KyJbTypBbl.

3.3. Couuonornss moauTuku. OOBEKT U npeaMeT wuccienoBaHus. [lpuynHb
BO3HUKHOBEHUS MOJUTUKU. OOIEecTBO M rocynapctBo. IloHsATHE colManibHOrO rocynapcTsa.
[Tapagokcel conpanbHOTrO rocyaapcTsa. [IpodieMbl colManbHOTO TOCYAapCTBa B COBPEMEHHOM
Poccun. Ilonutnueckas kynbTypa. llomutmueckas coumanuszanus. IlommTudeckoe ydacrue.
JIernTMMHOCTB MOJUTUYECKOMN BIACTH.

4. O0beM y4eOHOH JUCHHUIIMHBI

B 3aueTHEBIX B akanewm.
Bunsl yueOHol paboThl €IMHUIIAX qacax
OO0mast Tpy/10eMKOCTh JHCIHUILIMHBI 10 Y4eOHOMY ILIAHY 2 72
AyIHMTOpHBIEC 3AHATHS: 0.9 32
Jlextuu (JIek) 0.45 16
[Tpaktryeckue 3anstus (I13) 0.45 16
JlaGoparopus - -
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CaMOCTOSITETbHOE U3YUYECHHUE PA3]IENOB TUCIIUIUIMHBI 1.1 40
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3auer
C OLICHKOM




AHHOTanuA padoyeit nporpaMmsl AucuuminHbl ' Iloauronorns"
(b1.B./IB.1.2)
1. Heap AMCUMIVIMHBI: [aTh CTYIEHTaM COOTBETCTBYIOIIMH O0bEM 3HAHHHA O
HOJUTUYECKON cepe KU3HU 0OILIECTBA, O LIEHHOCTHBIX ACMEKTaX U HOpMaxX HOJUTUYECKOIO
MIOBE/ICHNUS, BOOPYXUTh UX METOJI0JIOTHEN aHAJIN3a TEKYIIMX OJUTHUYECKUX COOBITHH.

OCHOBHBIMH 33Ja4aMH JMCUHHILJIMHBI ABJAIOTCA: GOpPMUPOBAaHUE MPEACTaBIECHUN 00
OCHOBHBIX JTamax pa3BUTUS TMOJUTUYECKOW MBICIH; BCECTOPOHHEE H3YYEHHUE OCHOBHBIX
MOJIMTOJIOTUYECKUX  MpoOJieM, aHalu3  CJIOXKHBIX MPOOJIEM  COLHUANTbHO-MOJIUTHYECKUX
OTHOIICHHI B OOIIECTBE; COICHCTBHE MOJUTHICCKON COIMAIM3AINH CTYJACHUECKON MOJIOICKH,
dbopMUpOBaHUE y CTYIEHTOB IPaKJaHCKUX Ka4yecTB, 1I00BH K OTeuecTBy.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOEHHMS TUCHMIIIHHBI

N3ydyenne aucuumnuubsl «llonmuronorus» mnOpu HOATOTOBKE  CHELMUAIUCTOB IO
CHEIUAJIBHOCTH «XUMHUYECKasi TEXHOJIOTUS HHEPrOHACBHIIIEHHBIX MAaTEpUaOB  U3JEIHI»
HaIpaBlieHO Ha (POPMUPOBAHUE CIEAYIOIINX KOMIETSHIIHM.

OO1eKyIbTYPHBIX:

- TOTOBHOCTBHIO JIEHCTBOBATh B HECTAHAAPTHBIX CUTYalUsIX, HECTH COLUAIBHYIO U
TUYECKYIO0 OTBETCTBECHHOCTH 3a npuHsThie pemrenus (OK-6);

FOTOBHOCTBIO K CaMOpPa3BUTHIO, cCaMOpealli3alliM, HCIOJIb30BAHUIO TBOPYECKOIO
norenimana (OK-7);

Ob6menpodeccuoHaTbHBIX

- TOTOBHOCTBHIO PYKOBOJHTH KOJUICKTHBOM B cdepe cBoeil mpodeccuoHambHOU
NeATEeIbHOCTH, TOJEPAHTHO BOCIIPUHHUMAs COLIMAIbHbBIE, STHUYECKHE, KOH(PECCUOHAbHBIE U
KynbTypHble pasnunuus (OI1K-5);

B pezynomame uzyuenusn oucyuniaunvl cmyoeHm 00aM4cen:

3name:

- 00BEKT, IpeaAMET, METObl M (DYHKIIMH TOJIUTOJIOTHH, €€ MECTO B CUCTEME COLIMAIbHO-
TYMaHHUTaPHBIX JUCIUTUINH;

- JTambl pa3BUTHs TOJUTOJOTHYECKOM HAayKH; MECTO W pPOJib IMOJUTUKUA B JKU3HU
oOuiecTBa, €e CyluHOCTh U (QyHKIUH;

- XapaKTepHbIEe YePThl U 0COOEHHOCTH MOJIUTHYECKOM BIIacTu;

- OCHOBHBIE MOJIMTUYECKHE MHCTUTYTHI; CYITHOCTh U BUJbI MOJIUTUYECKUX MPOLIECCOB U
OTHOIIICHU;

- IOHATHE MOJUTUYECKOTO JIUAEPCTBA;

- poJib, (PYHKIIMH, CUCTEMBI OTOOPA MOIUTUYECKOMN ITUTHI;

- CYIIIHOCTb U BH/JIbI TOJIUTUYECKON KYIbTYPBI;

- OCHOBHBIE THIIbI UJI€0JIOTUH;

- XapakTep U 0COOEHHOCTH COBPEMEHHOTO MUPOBOTO MOJIUTUYECKOTO MpoIiecca.

ymemn:

- NOHMMATh M aHAIM3UPOBATh AKTyalbHbIE MPOOJIEMbl COBPEMEHHOI'O MOJIUTHYECKOTO
polecca;

- BECTH JHUCKYCCHIO, apryMEHTHpPOBAaHO OTCTaMBaTh CBOIO TMO3MIMIO IO 3HAYUMBIM
COLIMAIbHO-TIOJIMTHYECKUM COOBITHSM;

- OPUEHTHPOBATHCS B CUCTEME COBPEMEHHBIX NMOJIUTUYECKUX TEXHOJIOTHIA;

- TPUMEHSTH TOJUTOJOTHYECKUE 3HAHUS Ui aHAJIM3a COBPEMEHHBIX MOJIMTHYECKHX
(heHOMEHOB.

gnademn:

- KaTeropuaabHO-TIOHSITUHHBIM aIapaToM MOJUTOJIOTHY;

- METOJIaMU TOJIMTOJIOTUYECKOT0 aHaIM3a 00IeCTBEHHON )KU3HH;

- HaBBIKAMH MOJUTUYECKON KYJIbTYpPBI ISl BRBIPAOOTKH CUCTEMHOTO, IIEJIOCTHOTO B3IJIAa
Ha MOJINTHYECKUE COOBITHUS;

- IPUMEHSATH TEOPETUYECKUE 3HAHUS B CBOCH MPAKTUUECKON JAESITENbHOCTH.



3. Kparkoe comepxxaHue QM CUMIIIAHDBI

Moayinsb 1.

1.1. Ilonutonorus kak Hayka. OCHOBHBIE ATAlbl Pa3BUTHUS MOJIUTHUUECKON MBICIIH.

OO0bekT W mpeaMeT MoJuToNoTud. Mertonbl mnoauTojdoruu. OCHOBHBIE (YHKIIUU
MOJINTOJIOTUU. MECTO MOJIUTOJIOTUM B CUCTEME I'yMaHUTapHOro 3HaHus. McTopus pa3BuUTHS
nosutuuecko  Mpicau.  [lomutnueckne wmen  AHTHuHOCTH  (Ilmaton, Apwucrortens).
[Tonmutnueckue yueHus CpenHeBekoBbs. [lonmutnueckue BoO33peHMsI S10XM Bo3poxneHus u
Hosoro Bpemenun (H.Makuasemnu, T.['066c, J[I.JIokk). Ilonutudeckue y4YeHUs SIOXHU
[Ipoceemienus: (BoawsTep, Pycco, Monrteckne). Kaut u I'erens o monurtuke. [lonutuueckas
TEOpUsi MapKcu3Ma. OTambl pa3BUTUS OOIIECTBEHHO-MOJUTUYECKOW Mbiciu B Poccun.
CoBpeMeHHas MoJUTUYECKast MbICHb. [IpenMer cormanbHO-MOTUTHYECKOM uctopuu Poccun.

1.2. ITonuTHKa ¥ NOJUTUYECKAS BJIACTb.

[Monsatne mnomutuku. CrTpykTypa M (GYHKUMM TOMUTHKH. [loHSATHE W CYIIHOCTH
nonutuieckor Brnactu. CyObeKT, 0ObEKT, HOCUTENb BIACTU. VICTOYHUKHM U PEcypchl BIIACTH.
MexaHu3M OCYLIECTBICHUS BJIACTH. JleraapbHOCTh W JIETUTUMHOCTH MOJUTHYECKOW BIIACTH.
[TpuHUMn pazaeneHus BIACTEN.

1.3. Ilonutnyeckas cucrema odmecTBa. OCHOBHBIE TTOTUTUYECKUE HHCTUTYTHI.

[lonsATHe M CTPYKTypa MOJMTHYECKOW CUCTEMBbI. THIONOTUs MHOJUTUYECKUX CHUCTEM.
I'ocynapcTBO Kak OCHOBHOW IOJMTHUYECKUN MHCTUTYT. Teopun IMPOMCXO0XKIEHHS TOCYyAApCTBa.
®opmbl TpaBiieHUs W (OPMBI TOCYAApCTBEHHO-TEPPUTOpUATIBLHOTO YycTpoiicTBa. IIpaBoBoe
rocy/1apcTBO M IrpaxaaHckoe obOmecTBo. [laptun u napruiinele cucteMbl. TUMOIOrUS NApTUM.
OO0111eCTBEHHO-TIOJIUTUYECKUE IBUKEHUSI.

Monyns 2.

2.1. IlonuTHYEeCKUE PEIKUMBI.

OcCHOBHbBIE XApAaKTEPUCTUKH U THUIOJOTHS MOJUTHYECKUX PEXKHUMOB. ToTanurapusm.
[TpryrHBI BO3HMKHOBEHUS U OCOOCHHOCTH AaBTOPUTAPHOIO pEXHMMA. XapaKTepHble MpHU3HAKa
JIEMOKpPATUU KaK MOJUTHYECKOTo pexuma. CoBpeMeHHble Teopun AeMokpatuu. [lomutnueckuit
pexuM coBpeMeHHOU Poccun.

2.1. TlonmuTuyeckoe CO3HaHME M TOJUTHYECKas KyJabTypa. OCHOBHBIE HJIEHHO-
MOJINTUYECKHUE TEYEHHSI COBPEMEHHOCTH.

[lonsTe M CTpyKTypa MOJIMTUYECKOrO co3HaHus. Maeonorus: cymHocTh, (QYyHKINH,
ypoBHU. COBpEMEHHBbIE THIIBI HICOJNOTHU: JUOepanu3M (HeoauOepaan3M), KOHCEPBATU3M
(HEOKOHCEPBATH3M), COLIMAII-AEMOKPATHs, PETUTHO3HbIN (QyHIaMeHTaIn3M U Ap. [Tonutuueckas
KyJIBTYypa: co/lepyKaHue, TUIOIOT U, GYHKIUH.

Mopyns 3.

3.1. IlonmnTryeckne MpoIeCCHI.

[TonuTHueckuii mpouece: CyHOCTb, OCHOBHBIE THUIIBI U dTamnbl. [loauTHueckoe yyacrtue.
[Tomutraeckuit  KOH(IUKT: coaepkaHWe, CTaAud, THUIOJOTHS, CIOCOOBI pa3penieHusI.
Oco0eHHOCTH MTOIMTUYECKOTO TIpoliecca B coBpeMeHHon Poccun

3.2. [lonuTHyecKre 3IUTHI U TOJTUTUYECKOE JTUIEPCTBO. JIMYHOCTH B MOJIUTHKE.

JIM4HOCTh KaK OOBEKT M CYOBeKT monuTHku. [lomutuueckas couumanmszanus. [lonstue
MOJIMTHYECKOU ANUTHI. DyHKIUK 3UTHL. Tunonorus »mut. CUcTeMbl 0TOOpA AJIUTHI: THIIbINH,
anTpernipeHepckas. llonsartue numepctBa, GyHKIUH, TUMONOTHA. KymbT TUYHOCTH: CYIIHOCTH,
uCTOKM QopmupoBanus. [lonurnueckoe TuaepcTBO B coBpeMeHHON Poccuu.

3.3. MexayHapOoJHbIE€ OTHOIIEHUSI U MUPOBOM MOTUTHYECKUI TTpoLIecC.

HanmonansHO-TOCYTapCTBEHHBI MHTEPEC M HallMOHAJIbHAash 0€30MacHOCTh KaK OCHOBa
BHEIIHEN IMOJUTHUKU rOCynapcTBa. MeXIyHapOAHbIE OTHOLIEHHUS: CYIIHOCTh, €N, TEHACHUUN
paszBuTHs. [ mobamu3amus moJTUTHYECKOTO TpoIiecca.



4. O0beM y4eOHOM JUCHHILINHBI

B 3aueTHbIx B akanmem.
Bunpl yue6HOM paboTh eIMHNIaX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AYAUTOpPHBIE 3aHATHS: 0.9 32
Jlexuunu (Jlek) 0.45 16
[Tpaxtrueckue 3ansatus (I13) 0.45 16
Jlaboparopust - -
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeIOB JUCIIUILIMHBI 1.1 40
Bua koHTpoOJIA: 3aUeT / IK3aMeH - 3auer
¢ OLICHKOM

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHHUILIMHBI
"IIpo0seMbl yCTOIYMBOrO pa3BuTHs""
(b1.B.JIB.2.1)

1. Heab AUCOMIJIMHBI — O3HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH TOHSTHSIMH H
MMpUHIOHUITIaMH KOHOCTIIUH YCTOﬁqHBOFO Pa3sBUTHA, MIOHATHAMU YCTOfIqHBOCTH n HGYCTOﬁHHBOCTH
JMHAMUYECKUX CUCTEM; OCHOBHBIMH CBEICHHSIMHU O MIOOAJIbHON NpoOJeMaThKe, pecypcax u
Pa3BUTHH, AHTPOIIOTCHHOM BO3JCUCTBHHM HAa OKPYKAIONIYIO CpEeAy, YIPABICHUH KadeCTBOM
OKpY’KaroIIen cpeibl

2. TpeGoBanus k pe3yJbTaTaM 0CBOCHHUS AUCHHMILIMHBI
Nzyuenne paucrumuinHbl «[IpoOneMbl  yCTOWYMBOIO pa3BUTHS» MPH  HOJATOTOBKE
CHEIHAJIMCTOB 0 CIMEHUATbHOCTH «XHUMUYECKasi TEXHOJIOTHS YHEPIOHACBHIILIEHHBIX MAaTEpHaIOB
U3JeNnuil» HampapiIeHO Ha (pOpMUPOBaHHE KOMIETEHIUH.
OO0IeKyIbTYpHBIE:
- CIIOCOOHOCTb aHATU3UPOBATh OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuUTHs 00IIecTBa I GOopMUpOBaHuUs rpaxaanckoi mosumun (OK-3);
- TOTOBHOCTb JIEHCTBOBAaTh B HECTAHIAPTHBIX CUTYalUsIX, HECTH COLMAIBHYIO H
ITUYECKYI0 OTBETCTBEHHOCTH 3a npuHsThie penienus (OK-6).
B pezynomame usyuenus oucyuniaunvl 00y4arouuiica 0014cen:
3uams:
- OCHOBHBIE OIIPEJETICHNS] U TPUHIIMUIIBI KOHLIETIIUN YCTOMUNBOTO Pa3BUTHS;
- OCHOBHBIE XapaKTEPUCTUKH OUOTHYECKHUX, aOMOTUYECKUX M  aHTPOIIOTE€HHBIX
(akTOpOB, OKA3BIBAIOIINX BIUSHUE HA )KUBbIE OPraHU3MBI, BKJIIOUasl YEJIOBEKa;
- OCHOBHBIE CYHIIECTBYIOLIME NPOOJIEMbl, BO3HUKAIONIME MpPH B3aUMOJEHCTBUU
HKOHOMHKH, OOIIIECTBA M OKPY>KAIOLIEH CpeIbl;
- COBPEMEHHBIE CHCTEMBbl HMHJEKCOB M HWHAMKATOPOB YCTOMYMBOIO pa3BUTHS, HX
0COOEHHOCTH U HEIOCTATKHU.
Ymemo:
- JIeNlaTh CHCTEMHBIM aHalU3 CYIIECTBYIOUIMX 3KOJOr0-COLUAIBHBIX, COLMAIBHO-
HKOHOMUYECKUX U HKOJIOT0-DKOHOMUYECKHUX MPOoOIIeM;
- HAXOJuTh Haubosee palMOHAIbHBIM BapHAHT pEIHICHUS IOCTaBJIEHHBIX 3a1ad C
y4€TOM KOH(JIMKTa B MOTPEOHOCTSIX YEJIOBEKA U OTPaHUUYCHHIX OKPYKAIOIIEH Cpeibl.
Bnaodemu:
- HaBBIKAMHU TIOJIb30BaHUS COBPEMEHHOW JIMTEpaTypod B 00JacTH YCTOWYHMBOTO
pa3BUTHUSA U IKOJIOTUU;



- YMEHHEM aHaJIM3UpOBaTh HOBBIE TEOPETUYECKUE U IPAKTUYECKUEIIPOIPAMMBI H
IIPOEKTHI, HAIIPABJICHHBIE HA JOCTH)KCHUE LIEIeH yCTOMYMBOIO Pa3BUTHUS;

- TpUeMaMH TPHHATUS PEHICHUH IO YPEryJIHpOBAHHIO KOH(IMKTHBIX CHTyalUd B
00J1aCTH YCTOHYMBOTO pa3BUTHS U UCIIOJIb30BaHUS PECYPCOB.

3. Kparkoe conep:kanue JTUCHUIIHHBI:
3.1. BBenenue, 0CHOBHbBIE NIOHSATHSA U ONIPeAeIeHUs

Llenu, 3amaun u npeamer Kypca. Ero mecto kKypca B cucreMe OOLIET0O M XHMMHUYECKOTO
oOpa3oBaHus. JKojoruueckoe oOpa3oBaHHe M OOpa3oBaHHE [JIs YCTOMYMBOIO pPa3BUTHAL.
OO6miecTBO U OKpy»xaromiasi cpena. [loHsTHE yCTOMYHMBOrO pa3BUTHSL.

3.2. Buocdepa, ee IBOJIIOIHUA U YCTOHYHNBOCTH. IKOCHCTEMBI 3eMJIM U YCTOHYHUBOCTb.

OcHoBHbIE cBefieHUs1 O MiaHere 3emuisi. OCHOBHBIE MOHSATHS SKOJOTHUH. 3aKOHBI U
npuHuunbel  3kosiornu. [loTokn »sHeprum ©  BemectBa B 3KocucTeMax. (OCHOBHBIE
OMOreOXMMHUYECKHE ITUKIIBI (KPYrOBOPOTHI BemlecTB). [[MKIMYHOCTH MporieccoB B Ouochepe u
YCTOMYUBOCTb.

3.3. YesroBeuecTBO Kak 4yacTh 0uocgepol. [IpodiaemMbl HapogoHacCeIeHUS

OKonorus 4enoBeka. JluHamMuka 4enoBEeYeCKOM MOMYJISLNHN, POXIAEMOCTb, CMEPTHOCTb,
BO3pacTHas CTpyKTypa. lIpoOiemMbl COBpPEMEHHOIO 3Tama poCTa YHCIEHHOCTH HAaCEJICHUS.
['eorpaduyeckoe pacmnpesnenenue HaceneHus. PerynupoBaHue HapojaoHaceleHus. MpbllUIEHUE,
S3bIK, posib 0OydeHusi. OOpa3oBaHME KaK HETCHETMYECKUH KaHa Tepeladyd HacJeACTBEHHOU
uHpopmanuu. [lonoxurenbHble W OTpUILIATEIbHBIC IOCIEACTBUS HAJIMYWs HETEHETHYECKOM
namsaTu. ['enepHblie mpoOIIeMBl.

3.4. PazBuTuHe H pecypchbl.

Poct u passutme. Omnpenenenue pecypca. Kimaccudukanus pecypcoB. MatepuanbHbIe,
SHepreTUdeckre U nHpopmalnnoHHbIe pecypchl. ['eneTnueckue pecypcebl ouocdepnl. CocTosHue
Y MUPOBBIE 3aM1achl OCHOBHBIX BHUJIOB MIPUPOJIHBIX pecypcoB. IlumeBsie pecypcebl. YenoBeueckue
pECYPCHI.

3.5. AHTponoreHHoe BO3/1eiicCTBHE HA OKPY:KAIOLIYIO Cpeay.

AHTpPOIIOTEHHBIE BO3MYIIEHHUS OHOTEOXMMHUYECKUX LHUKIOB M JIerpajalus CHCTEM
noajepkaHusl Ku3HU. [7100anbHble, pervoHalbHbIE U JIOKAJIbHBIE MPOOJIEMBI OKpYXKarOLIeH
cpensl. 3arpsisHeHHe aTtMocdepbl (KUCIOTHBIE MOXKIH, (OTOXMMHUYECKUH CMOT © T.1.).
3arpsi3HeHue BHYTPEHHUX BOJ M MUpOBOro oxeaHa. 3arps3HeHHE JUTOc(epbl; Aerpananus
3eMeNb, OIYCThIHMBaHUE. PannoakTHBHOE 3arpsi3HEHUE OKpyxkarouieil cpenbl. 3MeHeHue
KJIUMaTa.

3.6. AHTpomoreHHoe Bo3/elicTBHe Ha OKpy:kawily cpeay. Ilpodiaema crpartocdepHoro
030HA.

Pacnipenenenne KoHIEHTpaluu o30Ha B atMocdepe. O30HOBbIN cinoi. [Tpupoansiil mukn
o30Ha. CoOBpeMEeHHOE COCTOsSIHME 030HOBOro cios. "O3o0HoBble nbIpel". IlocnenctBus
paspylIeHHst 030HOBOTO CJI0s 3eMJIH /Il uenoBeka u 6uocdepsl B 1enom. CtpatochepHblil 030H
U TpornochepHbIi 030H: CXOJACTBO M pa3iuuusi. MOHUTOPUHI cTpaToc(epHOro O30HA.
MexyHapoaHOe COTPYAHUYECTBO B 00JACTH OrpaHMYEHHME MPOU3BOJCTBA U HCIIOJIB30BAHMSA
030HOPA3PYIIAIOIINX BEIIECTB.

3.7. AHTponoreHHoe BO3/eiicTBHe HA OKpYkawulyio cpeny. Kiumarnueckue nmocjiecTBust
H3MEHEeHMs COCTaBa aTMoc(epbl.

['moGaneHbI HEpreTuuecKkuil Oananc; "MapHUKOBBIM" 3(deKT kak MpUpOIHBIN (pakKTop
NoJAEep>KaHUsl YCJIOBUW CylIeCTBOBaHUS >XMBOM Marepud. "[lapHukoBble" ra3pl. MexaHusm
rnobanpHOro noreruienus. [locneacTeus rinobanabHOro U3MEHEHHS KIMMATa.

3.8. IIpombllLIEeHHAS IKOJIOTHS KAK HHCTPYMEHT o0ecneyeHu sl yCTOHYHBOr0 pa3BUTHSI.

VYrpaBneHne KadecTBOM OKpykaromiei cpenasl. CHIDKEHHE 3arps3HeHHs aTMochepsl,
ruzpocdepsl, auTocdepsl. ParroHansHoe CHOIb30BaHuE pecypcoB. IlepepaboTka U BTOpHUHOE
UCIIOJIb30BaHUE OTXOJ0B. DHeprocoepexeHrne. AlbTepHAaTUBHbIE UCTOYHHUKHM SHEPTrUU Ha Oasze
BO300HOBHUMBIX pecypcoB. OO0IIue cBeAeHUs 00 SKOJTOTUYECKOM MEHEIKMEHTE.

3.9. I'no6anu3anus B IKOHOMHKE M YCTOIYHUBOE pa3BUTHE.



['moGanu3aius ppIHKOB KamuTalia, TOBapOB, PECYPCOB M UeJIoBeuecKoro kanurana. OneHka
IKOHOMHUYECKOW 3()(PEKTUBHOCTH NPHUPOJOOXPAHHBIX U PECypCcOoCcOEperaromux TEXHOIOTHUH.
Bospacranue OTHOCHTENBHOW 10K 3aTpaT Ha MOAJAEP)KAHHE CHCTEM >KU3HEOOeCleUeHUs U
HEOOXOJMMOCTh ~ OTPAaHMYEHUST 00bEMa  MHUPOBOTO  IPOMBIIIJICHHOTO  IPOHM3BOJCTBA.
DKOHOMHUYECKHE MEXaHU3MbI 00€CIIeYeHHs] YCTOMYMBOTO PA3BUTHUSL.

3.10. I'no6anu3anus B MOJUTHKE U YCTOHYHUBOE pa3BUTHE.

HanmonaneHele MHTEpECH M yCTOHYMBOE pa3BUTHE. |nobanm3anus MHGOPMAITMOHHBIX
oOMeHOB. MHoromnontocHbli Mup. MexayHapoaHass 0€30IMacHOCTh UM yCTOMYMBOE pa3BUTHE.
MexayHapoaHbIe MEXaHU3MBbl 00€CIIEYEeHUsI YCTOHYNBOTO Pa3BUTH. Poib MpaBUTEIBCTBEHHBIX
U HEMpaBUTEIIbCTBEHHBIX OpraHu3aluii B pELICHUH Mpo0JieM YCTOWYUBOTO pPa3BUTHSL.
MexlyHapoIHOEe U HallMOHAJIbHbIE 3aKOHO/IATENbCTBA B 00JIACTH OXpaHbl OKPYKAIOIIEH CpPebl.
HannoHaneHbIE KOHIENIMN YCTOMYUBOTO Pa3BUTHS.

3.11. I'noGanu3anusi B MUPOBO33pEeHUH, ITHKE U YCTOIYMBOE Pa3BUTHE.

DBONIOIMUS MApaJANTMbl KU3HU. VI3MEHeHWe CTPYKTypbl MOTpeOHOCTel oO0miecTBa u
KPUTEPHEB KAaueCTBa JKU3HU U YPOBHS Pa3BUTHs. PoJIb KyIbTYpHBIX M PEIUTHO3HBIX TPAAULIUN B
npobiieMe yctoiiunBoro pa3Butus. MHbopmanus, 3HaHUE, HayKa, TEXHOJIOTMH. YBEIHUYEHUE
posi MHGOPMAITMOHHEIX PECYpCOB B 00IIeM Oaitance pecypconorpedienus. MadopmanonHoe
(moctTuHAyCcTpUANbHOE) 0011ecTBO. Poibs 00pa3oBaHus B yCTOHYMBOM OOIIECTBE.

3.12. MoaenupoBaHue pa3BUTHsI 0011[eCTBA.

OcCHOBHBIE MOJENH: TOAXOJBI, TOCTAHOBKA 33Ja4yH; HCIOJIb3YEMbIe XapaKTEPUCTHKH,
dakropsl, cBs3u. OOIACTh MPUMEHUMOCTH MOJENel pa3BuThs oOmecTBa. OCHOBHbBIE CIICHAPUU
pa3BuTHs oOmiecTBa. Pe3ynapTaTel u BBIBOABI MOJenupoBaHus. HeBO3MOXKHOCTh oOecrieueHHs
YCTOMYUBOTO PpA3BUTUSl TPH COXPAHCHWH COBPEMEHHBIX TEHACHIMA ¥  NPUHIUIIOB
cylecTBoBaHus oOriecTBa. KauecTBeHHBIE U KOTMYECTBEHHBIE YCIOBUS YCTOMYHUBOTIO Pa3BUTHS.
Texnochepuslii u HOOOMOCGhEpHBI myTH pa3BuTus obmectBa. KosBomonust oOmiectBa u
ouocdepsl.

4. O0beM y4eOHOM JUCHHUIJIMHBI

B 3aueTHEBIX B akanewm.
Bunsl yueOHol paboThl €IMHUIIAX yacax

OO01as TPy10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 108
AyIHMTOpHBIC 3AHATHS: 0.9 32
Jlexumu (Jlek) 0.9 32
[IpakTuueckue 3ansatus (113) - -

JlaGoparopus - -

CamocrositesbHas padora (CP): 1.1 40
ITonroToBKa K KOHTPOJBHBIM paboTam 0.3 11
Pedepar, scce 0.5 18
CamocTosiTeTbHOC H3YUYCHHE PA3/IeTIOB TUCIIUTLUIMHBI 0.3 11
Bujx koHTpOJISI: 3a4eT / IK3aMeH 1 36

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«Hcropus xXumum»
(1.B.JIB.2.2)

1. Heap AUCHUIIMHBI - CHOPMHUPOBATH y CTYACHTOB TPEICTAaBICHHE OO0 OCHOBHBIX
JTamax pa3BUTHS XUMHH, BRIPA0OTATh y CTYJACHTOB HABBIKK CUCTEMHOTO MOAX0/a K U3yUYEHHUIO U
PEIICHUI0 UCTOPHKO-XUMHUYECKHX TMPOOIEM, Pa3BUTh MBIIUICHUE, MO3BOJIAIONIEE MPABUIHHO
OLIEHUBATh BOMPOCHI MPUOPUTETA B HAYUHBIX HCCIIEIOBAHUAX, IEPETOMHBIE MOMEHTHI B UCTOPUU
HaykW, Ouorpaduueckre JaHHbIE O TBOPIAX XUMHYECKHX OTKPBITHHA, MOCIEIACTBHSI
BBIJIAIONTUXCSI XUMHUYECKUX OTKPBITUH IS pa3BUTHS 00IIECTBA.

3aga4yu JUCHMILIHHBI COCTOST B TOM, YTOOBI MPEICTABUTD:
— (GOopMHUpOBaHME XHUMHUYECKUX TIOHATUA H TIPEJCTABICHUH BO BPEMEHH H B



IPOCTPAHCTBE, KPOME UCTOPUU XMMUH 3/1€Ch TOApa3zyMeBaeTcs u ee "reorpadus”;

— IOCIIeI0BATENbHYIO0 CMEHY €CTECTBEHHOHAYUHBIX IPEACTaBICHUI O MUpE;

— CO3/1aHHE€ KapTHUHBI MUPA B €€ XUMUUYECKOM ACIIEKTE;

— pacUIMpeHHEe MPAKTHUYECKUX BO3MOXHOCTEH XMMHUU M XUMHYECKON TEXHOJOTHHU IS
YCTOMYMBOTO Pa3BUTHUS LUBUIN3ALUY;

— Ouorpaduyeckue IaHHbIE BEJINYAWIIMX XMUMHUKOB IPOIUIBIX BEKOB M HACTOSILEIO
BPEMEHH, KOTOPbIE ONpEAEININ MarucTpajbHbIC HAIpPABICHUS PA3BUTUS XUMHHU U
IIPUBEJIN K IIEPETOMHBIM MOMEHTaM B UCTOPUM HAyKH.

2. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS U CHUTIIHHBI

N3yuenne pucturmuel  «Mcropust XMMHM» TP MOJITOTOBKE CHEIUAIMCTOB 10
CIEUUATBHOCTH «XMMHUYECKass TEXHOJIOTUS HSHEPrOHACBHIIECHHBIX MAaTEPUAIIOB  H3ICIIHI
HaIpaBIIeHO HA (HOPMUPOBAHUE KOMITCTEHITHIA:

OO11eKynbTypHBIE:

- CrIocOOHOCTh AHAJTM3UPOBATH OCHOBHBIC ATalbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pas3BuTHs obmecTBa A1 popMupoBaHus rpaxkaanckoi nosuimu (OK-3);

- TOTOBHOCTh JIEWCTBOBATh B HECTAHAAPTHBIX CHUTYyalUsX, HECTH COLHUAIBHYIO W
STHYECKYIO OTBETCTBEHHOCTSD 3a npuHsAThIe pemienus (OK-6).

B pezynomame usyuenus oucyuniaunot 00y4aroujuiica 001cen

3HamMby:

— OCHOBHBIE dTaIlbl Pa3BUTHS XUMUYECKUX 3HAHUM;

— (opmMupoBaHUE XMMUYECKUX MOHATUI U MPEACTaBICHUM;

—  pa3BUTHE PU3NICCKUX U XUMUYECKUX METO/IOB UCCIICIOBAHHSI,

— Ouorpaduyeckue MaHHbIE BENUYAMIINX XHUMHKOB MPOIUIBIX BEKOB W HACTOSILErO
BPEMEHHU, KOTOpPbIE ONPEICIWIM MarucTpajibHble HAMNPAaBICHUS YCTONYHMBOIO
pa3BUTHS YEIOBEUECTBA,

— MOCJENI0BATEIbHYIO CMEHY €CTECTBEHHOHAYUHbIX MPEICTABICHUIN O MUPE.

ymems.

— TPUMEHATH TMOJYYEHHBIC 3HAHUA ISl CO3/IaHHS KAapTHHBI MHUpa B €€ XUMHYECKOM
aCIeKTe;

— UCTOJB30BaTh CETEBBbIE KOMIBIOTEPHBIC TEXHOJOTUHM U 0a3bl NAaHHBIX JIs pelleHUs
KOHKPETHBIX HCTOPUKO-XUMHUECKUX MPOOIEM.

61a0emn:

— TIOHSATUUHBIM aIapaToM B 00JacTU UCTOPUU U PuiiocoHun XUMHH;

— HaBbIKAMH HAMHMCAHUS UCTOPUKO-XUMUYECKUX paboT,

— HaBBIKOB COCTABJICHUS PEICH3UI Ha HAy4YHYIO padoTy.

3. KpaTkoe conep:kaHue TUCHUTLIAHBI

BBenenue, ocHOBHbIE MOHATUS AUCUMILUIMHBL. EE 1enu, 3a1auyu 1 MECTO JUCLUILIUHBI B
cucreMe 00pa3oBaHMUs.

1. O6uue Bompock! ucropun xumun. Hayka kak opma 0011eCTBEHHOTO CO3HAHUSI.

1.1 Hayka u nckycctBO, Hayka u penurus. Mecto Xumuu B cucteMe HayK. COBpeMEHHOE
onpeneneHue XuMud. OCHOBHBIE HCTOPUKO-XUMHUYECKHE NOHATHSA. ColMalbHBIA 3aka3 u
pa3BuTHE HayKd. PoJib JIMYHOCTH B UCTOPUU XMMHHU. HallMOHAJIBHBIM M WHTEPHALIMOHAIbHBIN
XapakTep XUMUYECKUX OTKpbITUH. MlcToprueckast KapTUHA POKJICHHUS, paclIBETa U JI€BAJIbBALlUU
XUMUYECKUX KOHIICTIIIHM.

1.2 Hcropusi XUMHM Kak 4acTh XMMHH M KaK 4YacThb HCTOPUU KYJIbTypbl. OCHOBHBIE
craauu no3HaHus. [lepuonusaius UCTOpUK XUMUU. BiusiHue oOmiecTBa Ha pa3BUTHE HAYKH U
BIUSHUE HAyKHU Ha pa3Butue obimectBa. OCHOBHBIE dTambl MO3HAHUA. Llenu u 3a1auu HAyKH |
XUMUH, B yaCTHOCTH. Llenu u 3agaun HICTOPUU XUMHH.

2. XUMUYECKOE UCKYCCTBO B IPEBHEM MUPE.

2.1 XuMuyeckue npouecchl 1 XUMHUYECKUE BEIIECTBA, U3BECTHBIE IEPBOOBITHBIM JIIO/ISIM.
Haubonee apeBHue pemecia, uMeromue oTHolIeHHe K xuMuu. [lonmydyeHue crekia B IpeBHEM



mupe. @apmanyst, nappromMepus, KocMeTuka B 1peBHeM mupe. [lanupycer D6epca, Jleiinenckue
n CToKrojapMckue nanupycbl. @unocodbl MOHUKCKONW MmIKOJBI. [lepBo3sieMeHThl AHaKCHMEHA
Munerckoro, I'epaknura, Imnunokia, [Inarona, Apucrorens. Jeaumocts matepun: JleBkumn,
JleMOKpHUT. DNHUKYp M AIUKYPEHIbl. ATOMHUCTBI IpeBHEH ['peruu U COBpeMEHHbIE MOHATHS 00
aToMme.

2.2. OCHOBHBIE 3JIEMEHTHl alXUMU4YeCKux Teopuil. Kwuraiickas, rpeko-erumnerckas,
apaOckas 3amajgHoeBporeiickas anxumus. ApaOckue cioBa B XHUMHYECKOM  SI3bIKE.
Tpancmyranust W 3JeMEHTHI-IPUHIUNBL. OCHOBHBIE PpPE3yJbTaThl TBOPUYECTBA 3HAMEHUTHIX
anxuMukoB: JIxabup, Ap-Pasu, ApunienHa, AnbOept Benukuii, Paitmonn Jlymmii, Bacunuii
Banentun. Hcropusi OTKpBITHS CHJIBHBIX MHHEPATbHBIX KHCIOT. 3HAYCHUE ATXUMUYECKOTO
Mepuo/ia B UCTOPUU XUMHUH.

2.3. Srpoxumus u stpodusuka. [IpUyMHBI TOSBICHUS HMATPOXUMHUH M CYIIHOCTh
arpoxumuu. Ilapanensc, Morann bantuct Bau-I'enbmont, CunbBuii, Taxenuit, Arpukona,
[Mamuccu, ['maybep. Opckun u stpoxumus B Poccuu. Onucanue mnpHEeMOB U METOJOB
XUMUYECKOTo 3KkcnepuMenTa. [1010KUTenbHbIN 1 OTPULATEIbHBIN ONBIT HATPOXUMHUH.

3. PazButue xumuueckux 3Hanuii B XVIII u XIX Bekax.

3.1. Dpa xonuuectBeHHbIX u3MepeHul B xumuu. OtkpbiTue A. JI. JlaByasse u
M.B.JIoMOHOCOBBIM 3aKOHa COXpaHeHHss Macchl. OKOHYATENBbHBIH pPa3rpoM  (IIOTUCTHKH.
Tparuueckast rubens JlaByaswve. JKuznp u nesrensHocts M.B.JlomonocoBa. Pons MennryTkinna
B uctopuun xumuu. Coszmanue IlerepOyprckoii Akamemuu Hayk. KopmyckynspHas Teopus.
OcCHOBHBIC TOCTHXKEHUS XUMHUHU XIX B.

3.2 Cucrematuzanuss B xumuu. Ku3Hp u gesarenbHocTs .M .Mengeneena.
[Tepnonnueckuii 3akoH W Tabnwma snemMeHToB. Paboter JI.M.MenneneeBa B 00jacTH TEOpUU
pacTBOPOB, METPOJIOTHH, BO3JAYXOIUIABAHMS, CEILCKOTO XO3SiCTBa, IMPOM3BOJCTBA IOpPOXa,
OCBOEHUS HOBBIX pyOexeil. MeH/eneeB U Uaeu yCTOHYMBOTO Pa3BUTHSI.

4. Xumus B XX Beke. Pabotwl akamemmka B.M. Bepnanckoro. 3enmeHas XuMUs U
YCTOWUYMBOE Pa3BUTHE.

Bo3nukHoBeHME PaIuOXUMHUH. Kropu-CxiogoBckas. PaGotb1 aKaJeMuKa
B.1.Bepnaackoro. buoreoxumusi, yueHue o kuBoM BemiectBe U Hoochepe. H.J.3enunckuii u
LlenTtp HOOC(hepHOI 3amuThl. MicToprs CTaHOBIECHHUS XUMUYECKOW SKOJIOTHH, PECYPCOBEICHUS,
MpUPOIONOaL30BaHusl. CTaHOBIIEHHWE KOHIIETIUN YCTOWYUBOTO PAa3BUTHA. 3HAMEHUTHIE ITKOJIBI
MeneneeBCKOro yHuBEpCUTETA.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.
Bunpr yueGHO# paboThI eJUHUIIAX gacax

O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AYIUTOPHBIE 3aHATHUS: 0.9 32
Jlextuu (JIek) 0.45 16
[Tpaktryeckue 3anstus (I13) 0.45 16
JlaGopartopus - -

CamocrositesbHas padora (CP): 1.1 40
CaMOCTOSTETbHOE U3YUYECHUE PA3ICNIOB TUCIIUIIIMHBI 1.1 40
Bupa xouTpoJisi: Jk3ameH 1 36




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI KBAHTOBOII XMMHH»
(b1.B.JIB.3.1)

1. Heau QTUCHUMIMHBI — 3aJI0)KUTh PyHIAMEHT U1 paboThl OYIyIIUX CIEIHAIMCTOB B
YCIIOBUSX COBPEMEHHBIX HAYKOEMKHUX XHUMHKO-TEXHOJOTUYECKHX IMPOHM3BOJCTB M 00ECIEYHUTH
BO3MOXKHOCTh ~ CaMOCTOATEILHOTO W 3(G(EKTUBHOIO OCBOCHHS HMMH HWHHOBAIMOHHBIX
MIPOU3BOACTBEHHBIX MTPOLECCOB U HOBOM COBPEMEHHOM TEXHUKH.

OCHOBHBIMU ~ 33/layaMU  JUCUMIUIMHBI  SIBJSICTCS: HW3YyYEHHE OCHOBHBIX TMOHSTHN
COBPEMEHHOM KBAHTOBOM XHWMHM W IPUHLMIIOB KBAaHTOBO-XHMMHUYECKMX METOJOB pacuera
CTPOCHUS W CBOWCTB XHMMHUYECKMX CHCTEM; BBEIACHUE CTYACHTOB B KpPYI OCHOBHBIX
MPEJACTABICHUN O XUMUYECKOW CBSI3U U MEKMOJIEKYJSIPHBIX B3aUMOJEHCTBUAX; O3HAKOMIICHUIO
Ha 9TOH OCHOBE C OCOOCHHOCTSIMU XHUMHYECKOW CBS3M B XMMHYECKHX BEIIECTBAX Pa3HOIO
CTPOCHHS M COCTaBa M WX BIUSHUS HA CBOWMCTBA MaTEPHAJIOB, OCBOCHHE PAOOTHI C OCHOBHBIMHU
KBAaHTOBO-XMMUYECKHMMH KOMIIBIOTEPHBIMU IPOTPaMMaMHM, HCIOJIb3YEMbIMU Ha MPAKTHKE.
Huctunnuna «OCHOBBI KBAaHTOBOM XMMHU» 0a3UpPyETCss Ha KOMIIETCHIUSX, MOJYUYEHHBIX MpPU
W3YYECHUU IUCIHUIUIMH MaTeMaTU4YeCKOTO M €CTeCTBEHHOHAYYHOTrO IUKIa (KYypCOB BBICIICH
MaTeMaTHKH, (pru3uKu, o0IIel 1 HEOPTraHUIECKOI, OPraHNIeCKON U HPU3NIECKON XUMHUHN).

Lenu u 3aaun Kypca JOCTUTAKOTCS C TOMOLIBIO:

- O3HAKOMJICHHUS C OCHOBHBIMH MOHATUSIMU COBPEMEHHOW KBAHTOBOW XUMUMU;

- M3Y4YEHUS OCHOBHBIX KBAaHTOBO-XMMHYECKHX METOJOB pacyeTa CTPOCHHUS U CBOMCTB
XUMHYECKHX CHCTEM;

- O3HAaKOMJICHHSI C OCHOBHBIMH NPEACTABICHUSIMH O XUMHUYECKOM CBSI3M U
MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBUSIX;

- O3HAaKOMJIEHHE C OCOOCHHOCTSMU XUMHUYECKOM CBSI3U, MEKMOIEKYISPHBIX
B3aUMOJICCTBU M CBOMCTB MOJIEKYJSIDHBIX M CYNPAMOJIEKYJISIPHBIX CHCTEM, IMPOCTHIX
OMOMOJIEKYIT U TTOJIMMEPOB;

- TpuOOpeTeHHss HaBBIKOB pPAa0OTBI €  OCHOBHBIMM  KBaHTOBO-XHMMHUYECKUMU
KOMIBIOTEPHBIMU MTPOTPaMMaMH, UCTOJIb3YEMBIMU HA MPAKTHKE.

2. TpeGoBanus k pe3yJbTaTaM 0CBOCHHUS AUCHHUIIIMHBI

N3yuenne aucuuminHbl «OCHOBBI KBAaHTOBOW XMMHM» INPU MOJATOTOBKE CIELUATIHCTOB
[0 CIELHATBHOCTH «XUMHUYECKasi TEXHOJIOTHUS SHEPrOHACHIIICHHBIX MAaTEpPHAIOB HW3JEIHID)
HaIpaBJIeHO Ha (POPMUPOBAHUE CIENYIOIIMX KOMIETEHIIUM.

OO01IeKyIbTYpHBIE:

- TOTOBHOCTBIO K CAMOPA3BUTHUIO, CaMOpPEAIM3alM{, HCIOJIb30BAHUIO TBOPYECKOIO

norennuana (OK-7).
ObmenpodeccuoHanbHbIE:

- CHOCOOHOCTBIO  HCHOJb30BaTh  MaTeMaTHYECKHE,  EeCTECTBEHHOHAy4yHble U
WH)KEHEePHBIE 3HaHUs JUTS PElIeHHs 3a1a4 cBoel npodeccnonanbHoi aestenpHocty (OITK-1).

B pe3ynomame u3zyuenun Oucyunaunovl CmyoeHm 0014CeH:

Snamu:

—  OCHOBHBIE TOJIO’KEHUSI KBAHTOBOM XMMUH, COBPEMEHHOIN TEOPUU XMMHUYECKON CBSI3U
U  MEXMOJEKYJIIPHOIO B3aUMOJEHCTBHS M TIPUMEPHI €€ NPHUMEHEHUS K KOHKPETHBIM
XUMHUYECKHM CHCTEMAM;

—  IPUHUHUIBI KOJUYECTBEHHON XapaKTEepU3alUd aTOMHOW M AJIEKTPOHHOM CTPYKTYPBI
MOJIEKYJISIPHBIX U CYIIPaMOJIEKYJISPHBIX CUCTEM U TIOJUMEPOB;

—  OCHOBHBIE B3aMMOCBSI3U MEX]y 3JEKTPOHHON CTPYKTYpOH U (U3HKO-XUMHUYECKHUMHU
CBOMCTBaMHM BEILECTB, JIEXKAILUE B OCHOBE YIIPaBJIICHUs CBOMCTBAMHU MAaTEPUAJIOB;

—  BO3MOYKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHX PACUETHBIX METOI0B
¥ 00J1aCTH UX TIPUMEHUMOCTH;

Ymemn:

— PUMEHATh  KBAHTOBO-XMMHUYECKHME MOAXOJAbl W  METOABl s  pacyera,
MHTEPIIPETALIMA U TIPEACKA3aHUSI CTPOEHUS M CBOMCTB MOJIEKYJISIPHBIX, CYIPAMOJIEKYJISIPHBIX
CUCTEM U IIOJIUMEPOB;



Bnaoemy:

—  DJIEeMEHTapHBIMH HAaBBIKAMH IIPUMCHEHHS KBAHTOBO-XMMHUYECKHMX IOJIXOJ0B U
METO/IOB TMPH PEHICHUU MPAKTUYCCKMX TEXHOJOTHYECKUX 3a7ad W CTaHJAPTHBIMU KBaHTOBO-
XUMHYECKHMH KOMITBIOTEPHBIMH IIPOIPAMMaMH.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

Beenenue. Ilpenver kBaHTOBOM XumHHM. Poiap KBaHTOBOM XHMMHM B OINHMCAHUH
XUMUYECKHUX SIBJICHUM M IIpOLECCOB. B3aMMOCB3b KJIACCUYECKOM M KBAaHTOBOM MoJeled
MOJIEKYII.

3.1. O0mue NpUHLMIIBL.

OcCHOBHBIE TIOJOXEHUS KBAaHTOBOM MEXaHUKH. BapHallMOHHBIA METOJ HAXOXKICHUS
BOJHOBBIX (PyHKIMi. [IprOarmkeHre He3aBUCUMBIX YacTHIl. MeTOJ] CaMOCOTJIACOBAHHOTO TIOJIS
Ui atoMoB. IlpubnmkeHue LEHTPanbHOTO MOJsA. ATOMHBIE OpPOMTANIM M UX XapaKTEPUCTHKH.
AHTHCUMMETPUYHOCTD 3JICKTPOHHOW BONHOBOH ¢yHkuuu. CruH-opOutamu. JlerepMUHAHT
Crnevitepa. Meroasl Xaptpu-®oka u Kona-llIsma, Xumudeckass TpaKTOBKa pe3yJbTaTOB.
DJEeKTPOHHBIE KOH(PHUTYypAIIMA ATOMOB C TOYKH 3pEHUS KBAHTOBOW XHMUH.

3.2. MeToapl KBAHTOBOU XUMUH.

[Mpubmmxenne bopua-Omnmenreiimepa, anuabaTHYECKWi TOTEHIMAN W IOHSITHE
MOJIEKYJIApHON  cTpyKTyphl. Metoapl Xaptpu-®oka u Kona-Illsma pans  Monekysnsl.
[Tpubmmxenne MO JIKAO.

OnexkTpoHHas Koppemauus. Merox KoH(UIrypaumoHHOro B3aumojeicTBus. Teopus
BO3MYIIEHUN. PacdeT 3HEprun AUCCOMalni XUMUYECKUX CBS3EH.

Hepapxus MeTo0B KBaHTOBOM xumuM. Heamnupudeckas kBaHtoBas xumus. basucHble
(GYHKIUM AJ11 HEOMIIMPUUYECKUX pacuyeToB. ATOMHBIE U MOJIEKYJIApHble Oa3ucHble Habopkel. Poib
0a3MCHBIX (YHKLUH B ONIMCAaHUU CBOICTB MOJIEKYJI.

[Tonyamnupudeckre MeTobl. p-aneKTpoHHOe npubimxkenue. Merox [lappuzepa-Ilomna-
ITappa. IIpocToii U pacIIMpEeHHBIA METOABI XIOKKEIIA.

TO4YHOCTh KBAHTOBO-XMMHUYECKHUX PACUETOB XUMUYECKUX CBOMCTB MOJIEKYII.

3.3. XuMHuecKas CBA3b U MEXMOJIEKYJIIPHBIE B3aUMOEHCTBUS.

OpOutanbHas KapTUHA XUMHYECKOM cCBsi3U. KOHCTpyKTMBHass U JAECTPYKTHBHAs
uHTepdepeHiys opouraneil. MonekyaspHble OpOUTANN M UX CUMMETpHUHHAs KilacCH(pUKaIUs.
Koppensiiironnsie quarpaMmsbl. DJIeKTPOHHbIE KOHPUIypalluu JABYXaTOMHBIX MOJIEKYJ1. AHAIu3
3aceneHHocTell opouTaneit mo Mamukeny. [TonaTue o 3apsiiax U mopsiikax CBs3eu.

[IpocTpancTBeHHOE pacmpeneneHue SICKTPOHHOM IUIoTHOCTH. JledopmarimonHas
AJIEKTPOHHASI IJIOTHOCTH. KBaHTOBO-XMMHUYECKUI aHAIN3 MEKMOJIEKYJISIPHBIX B3aUMOACHCTBHMI.
Bomoponnas cBsa3b. MeTonapl pacuera CylpaMOJIEKYJSIPHBIX, HAHOPA3MEpPHBIX CHUCTEM U
AJIEMEHTOB JKHUBBIX CHCTEM.

3akmroueHre. KBaHTOBass XMMUS KaK MHCTPYMEHT ITPOTHO3a B XUMUU.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHbIX B akanem.

Bunpr yue6HOM paboTh eqUHUIIAX qacax
O0mas Tpy10eMKOCTh JMCIHUILIMHBI 110 Y4eOHOMY IIAHY 2 72
AYIUTOpPHBIE 3aHATHS: 0.9 32
Jlextuu (JIek) 0.45 16
[IpakTuueckue 3ansatus (I113) - -
JlaGopartopus 0.45 16
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CaMOoCTOSTENIbHOE U3YUYEHUE PA3AEIOB TUCIUILINHbI 11 40
Bua KoHTpOJIA: 3a4eT / IK3aMeH - 3ayer




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«XHMMHS OKpY:KAKOLIen cpeab»
(b1.B.AB.3.2)

1. Heap aucuumiauHbl — (GOpMHpOBaHME y MarkuCTPAHTOB CHUCTEMHOrO MOJXOJa K
U3YYEHHIO U OLEHKE (U3UKO-XUMHUYECKUX IPOLECCOB, MPOTEKAIOIINX B  Pa3IMYHBIX
KOMIIOHEHTaxX OKpPYXalolel Cpelbl, C YYETOM CTEIEHH AHTPONOIE€HHOI'O BO3JECHCTBHS Ha 3TH
IIPOLIECCHI.

OcHoBHOIl 3anauyell JUCUUIUIMHBI SIBIsieTCS (OPMUPOBAHHWE Y MAarucTPaHTOB
yriayOJeHHbIX 3HaHMM B 00JIACTM XHMMHHU OKpYXarolleW cpelbl M, Ha OCHOBE ATHX 3HAHUH,
yYMEHHUsI BbIPAOOTKH CHCTEMHOTO MOJXOJa K IMOCTAHOBKE, BHIMOJIHEHHUIO U aHAIU3Y Pe3yJIbTaToB
Hay4HBIX MCCIICJOBAHUN IIPU OLICHKE COCTOSIHUS OKPYXKAIOLEH CpeIbl

2. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS U CHUTIIHHBI

N3yuenne nucuunianHbel « XUMHUs OKPYKAOLIEH Cpelbl» IPU MOATOTOBKE CIIEHHUAINCTOB
[0 CIELHMATBHOCTH «XHUMHUYECKasi TEXHOJIOTHS DSHEPrOHACBHINICHHBIX MATE€pPHAIOB HW3JEIHID)
HaIpaBJIeHO HAa (OPMHUPOBAHUE CIICIYIOIIUX KOMIECTECHIIHH.

OO1IeKyIbTYPHBIX:

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaIU3alMd, HCIIOJIb30BAHUIO TBOPUYECKOIO

noreniuana (OK-7);
Oo6menpoheccnoHaTbHBIX:

- CHOCOOHOCTBIO  MCIOJIb30BaThb MaTE€MaTHYECKHE, EeCTECTBEHHOHAY4YHbIE MU
WHXXCHEPHBIC 3HAHHWS MJs pEIIeHHs 3adad CBOeHd Npo(ecCHOHAIBHOW JeATEeIbHOCTH
(OIIK-1).

B pe3ynomame uzyuenus oucuyuniaunot 00y4aroujuiica 00a14cen

3HamMb.

—  OCHOBHBbIE MOHATHUS AUCUUILTUHBI «XUMHUSI TPOOIEMBI OKPYKAIOIIEH Cpebl»;

—  NPOUCXOXKJEHHE XUMHUYECKHUX IJIEMEHTOB;

—  oOpa3oBaHHe, 3BOJIOIMIO U COCTaB 3eMHBIX reocgep (armocdepa, ruapocdepa,

auTocdepa) U UX BIMSIHUE HA KIMMAT IJIaHETHI,

—  MexaHu3Mbl (U3MKO-XMMHMUYECKHUX IPOLIECCOB, TNPOTEKAIOUMX B arMmocdepe,

ruapocdepe, mouse 3eMiH,
—  IYTH MUTPAIMH U TpaHCPOpMALIMU MpUMeEcel B OKpyXkaroleil cpene;
ymemy:
—  NPUMEHATh CUCTEMHBIN NOJXOJ K PacCMOTPEHMIO MPOIECCOB, MPOTEKAIOIIUX B
OKpY>Karollen cpene;

—  OLIEHUBAaTh B3aUMHOE BIMSIHHE OHOTHYECKMX M aOMOTHYECKUX KOMIIOHEHTOB
OKpY>KaIoIlEel Cpesl;

—  OmpenensTh MPUYMHBI W OLIEHUBATh TIOCJIEICTBUS HAKOIUIGHHWA IpuMeced B
OIIpEAEIEHHBIX Y4acTKaX Pa3IMUHbIX KOMIIOHEHTOB OKPY’KAIOLIEH Cpeabl;

—  peliaTth TUIOBBIE 337]a4l IO OCHOBHBIM pa3jienaM Kypca;

enademsn.:

—  HaBbIKaMHU NPOTHO3MPOBAHMS BO3MOYKHBIX M3MEHEHHI COCTOSHUS 3KOCHCTEM IPHU

MUTpalMy U TpaHcHOopMaIMi XUMUYECKUX COeIMHEHUH;
—  HaABBIKAMH DPEIICHHs] KOMIUIEKCHBIX MPOOJIEM 3arpsi3HEHUST OKPYXKAIOIIECH CPenbl ¢
UCIOJIb30BAaHUEM METOJI0B CHCTEMHOTO aHaIM3a.

3. Kpatkoe coaep:kanue AU CUUIIUHBI

Beenenue. Ilpenver xumum okpyxaromeid cpenpl. CBs3b € APYTHMH XMUMHYECKUMU
HaykaMd. OCOOEHHOCTH XUMHUYECKHMX TPEBpallleHMd B a0HMOTHUECKHMX KOMITOHEHTax
OKPYKAaIOIEe Cpebl.

Mooyns 1. XuMHuUeCcKHE TPEBPALECHUS U SBOJIOLUOHHBIE MPOLECCh Ha 3emiie
"T'eoxumuueckne" u '"demoBeueckue" wmacmTaObl BpeMeHU. BO3HUKHOBEHHE U IBOJIOLHUS
Bcenennoii. I'eoxuMuueckass ucTOpusl IIaHeThl 3emisl. BHyTpeHHee cTpoeHue 3emild.



OCHOBHbBIE MCTOYHHMKH SHepruu Ha 3emuie. PacmpocTpaHEHHOCTh XMMHYECKUX 3JIEMEHTOB B
OKpY>Kalolleu cpene.

Mooyns 2. U3nydyenue U ero BO3JCUCTBUE Ha OKpYyXarollyio cpeny Hemonusupyroiiee
uznydyeHue. OCHOBHBIE HCTOUHUKH. BoznelicTBue Ha OOBEKTHI OKPYXAlOMIeH Cpebl.
Honmsupytomiee u3nyderne. OCOOCHHOCTH B3aUMOJICHCTBUS M3IIYUYCHUN DPA3IMUYHBIX THUIIOB H
SHEPruil ¢ BemecTBOM. MOIIHOCTh 1036l U 032 u3inydeHus. Eqununbsl usmepenus. [lonstus o
paauaIMoOHHBIX TMOBpeXACHUsIX. [IpupoaHble U aHTPONMOTEHHBbIE MCTOYHUKM HOHHU3UPYIOIIUX
usnyyeHuil.  SnepHoe  u3nmydenue.  CrtaOuibHble M PAJUOAKTHUBHBIE  H3OTOIBL
Pacnpoctpanennocts B npupojae. OCHOBHBIE XapaKTEPUCTUKU PaTUOAKTUBHBIX M30TONOB (THUII
pacmana, O»Heprus pacmajga, IMepuoja Mojypachajga, IOocTosHHas pacnanga). Kunernka
paZvoaKTUBHOIO pacmaja.

Mooyns 3.Ousuko-xumMudeckue mpouecchl B armocepe CTpoeHHe UMW COCTaB
atmocheprl. TemmepatypHbiii npoduiabs atMocdepsl. ['oOanbHBIE W JIOKATbHBIC WHBEPCHU.
ATMocdepHble HUPKYISAIUU. ATMochepa Kak XUMHUYECKHH peakTop. DOTOXMMHUYECKHE
nporieccel B atMocgepe. CHeKkTpalbHBIH COCTaB  CONHEYHOro wu3inydeHus. ConHedyHas
nocrosinHas. [lornomenue u paccernBaHue COJTHEYHOTO M3Iy4YeHUus B aTMochepe. OTpakeHue u
IIOTJIOIICHUE COJHEYHOIO M3JIy4EHHsI 3€MHOM ITOBEPXHOCTHIO. TeIuioBoe H3IIydeHHE 3E€MHOMI
noBepxHOoCcTH U aTtMmocdepsl. Paanannonnsiii Oamanc mianetsl. [Iporeccsl oOpazoBaHusi u
pPEeKOMOWHAIIMA HMOHOB B BEPXHHUX CJIOSAX arMmochepbl. OIeKTpoHbl B HoHOc(hepe. Dasbl
COJTHEYHOM aKTUBHOCTH W (oToXxumHuUeckue mporecchl B uHoHochepe. ConHeuHbd BeTep,
MarHuTHbIE Oypu. AHTPONOTeHHOE BIUSHUE Ha HOHOCHepy. POTOXMMHYECKHE IMPOILECCHl B
ctparocdepe. O3zon. ukn Yenmena. O30HOBbIN cnoil. "O3o0HOBBIE AbIpHI". Bo3MokHBIE
XUMHUYECKHE U TUAPOJINHAMUYCCKUE MPUYUHBI CHUKCHHS KOHIICHTPAIIMU 030Ha B cTpaTocdepe.
Jerpananys 030HOBOTO ClIOSl Kak riobanpHas mpodiema. PU3MKO-XMMHYECKHE IMPOLECChl B
Tponiocepe. Kimmmarndeckue moCienCTBUS MU3MEHEHHS XMMHUYECKOTO COCTaBa aTMOC(hephl.
[TapuukoBslit 3 dexr. [TapHUKOBBIE ra3bl.

Mooynp 4. OU3NKO-XUMHUYECKUE TpoLecchl B ruapocdepe I'maponornueckuil IUKI U
ctpoeHue ruapochepsl. OcHOBHblE BHIbl HPUPOAHBIX BoA. CnocoObl Kiaccudukanuu
NpUPOIHBIX BoA. MuHepanu3zanus. OCHOBHbIE aHHOHBI U KaTHOHBI. OpraHMYecKHe BELECTBa B
OPUPOAHBIX BojoeMax. POpMHpPOBAaHHE COCTaBa MPUPOIHBIX BOJ. ATMOC(EpHBIE OCaJKH.
PactBopumocTs razoB u pH armocdepnbix ocaakxoB. IToBepxHocTHBIE Bonbl. PacTBopuMOCTh
MuHepanoB. Kpurepum ycTOMUMBOCTM MHMHEpAJIOB K BBINIENaUYMBaHNO. PacTBopuMOCTh
kapOoHaTHBIX nopoJ U pH noBepxHocTHBIX BOJ. 1llenounocTs. 3akuciaenue BogoeMoB. BiausHue
pH Ha nmpouecchl pacTBOpEHUsI COEIMHEHUHN TSDKEIBIX METAJUIOB U alMfOMUHUSA. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIN MOTEHIMAT NPUPOAHBIX BOXA. ['paHUIBl ycTOMYMBOCTH BOIBI. IIpomeccsl
KOMILIeKcooOpa3oBaHusi B BojoeMax. [Ipupomanbie kommiekcooOpasoBarenu. TpaHcdopmarus
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB B MPUPOIHBIX Bojax. TpaHcopmalyst HEPTH U MPOITYKTOB
ee mepepaboTku. ConeBoil OamaHc okeaHa. TepMoxaluHHas LMPKYJsAUus. B3aumopeiictBue
atMocdepsl 1 okeana. ['onedcrpum, Db-Huabo 1 T106aTbHBIE U3MEHEHUS KITUMAaTa.

Mooyns 5. ®usuxo-xumuueckue rmnpouecchl B surtochepe CrTpoeHne H cocTaB
nutocdepsl. Munepansl. ['opubie mopoasl. [Iporeccsl BhIBETpUBAHUS W MOYBOOOPA30BaHMUS.
[TouBa. Mopdonornyeckre npuszHaku 1nous. OpraHuyecKkue BellecTBa B MmouyBe. ['ymycoBble U
(GynbBO-KUCIOTHL. DieMeHTHbI cocTaB. OCHOBHblE (YHKIHMOHaNbHBIE Tpynnbl. CTpyKTypa
nouB. IlouBeHHble TrOpU30HTHL. Pu3nueckne CcBOWCTBa NOYB. BoAHBIE pEXHUMBI IOYB.
HonooOMmenHass cnocoOHOCThL MHOYB. EMKOCTH KaTHOHHOTO oOMeHa. HachbleHHOCTh IO4YB
ocHoBaHMAMHU. KucnotHocTs mouB, Buabl kucinotHoctd. CoeauHeHus azota u ¢ochopa B
MIOYBEHHOM  cJIo€. MMUKpOIJIEMEHTHl. 3aK/IIO4YeHHE. YCTOWYMBOCTH UM  HEYCTOWYMBOCTH
JUHAMUYEeCKUX cucteM. buocdepa xak nuHamuueckas cucrema. CUCTEMbI TOJICpKaHUS )KU3HU
U CHCTEMBI MOJJepKaHusl LUBWIM3alMU. [luKim4yHoCTh mporeccoB B Ouochepe. BozmoxkHOCTh
HEOOpaTHUMBIX M3MEHEHUH (HU3MKO- XUMHUYECKUX XapakTepucTuk Ouoctepsl. IlonstHe o
IUTAHETAPHBIX TPAHULIAX.



4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHbIx B akanmem.

Bunpl yue6HOM paboTh eIMHNIaX qacax
O0mas Tpy10eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 2 72
AYAUTOpPHBIE 3aHATHS: 0.9 32
Jlexuunu (Jlek) 0.45 16
[Tpaxtrueckue 3ansatus (I13) - -
Jlaboparopust 0.45 16
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeIOB JUCIIUILIMHBI 1.1 40
Bua koHTpOJIA: 3a4eT / IK3aMeH - 3ayer

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUILIMHBI
«MeTpoJsiorusi, CTAaHAAPTH3ANMS U cepTUPUKAUAS)
(1.B.JIB.4.1)
1. Henu IUCUMIJIMHBI — COCTOMT B CO3JaHMHM Yy OOYYAIONIUXCS YCIOBHH IS

npuoOpeTeHus] HeoOXOAUMBIX JUISI OCYIIECTBICHUS MPO(ECCHOHAILHON JIEATEIIBHOCTH YPOBHS
3HAHWH, YMCHHM, HABBIKOB, OIbBITA JACSITCILHOCTH M TIOJATOTOBKH K 3alllUTE BBITYCKHON
KBATM(UKAIIMOHHON PabOTHI.

OCHOBHBIMU  33/ladyaMH  JUCIHIUIMHBI ~ SBJISICTCS: COBEPIICHCTBOBAHHWE JTAJIOHOB
pa3pabOTKHM HOBBIX METOJOB TOUYHBIX H3MEPEHUMU, OOecrneueHHe eIUHCTBA W HEOOXOAMMOU
TOYHOCTH MU3MEPEHUH, MOIyICHUE U3MEPUTEIIbHON HHpopMammu TpeOyeMoro KauecTna.

2. TpeGoBanus K pe3yJbTaTaM OCBOEHUsI TUCHUTIIMHBI
N3ydyenne mucturumbbl «MeTpoOJorusi, CTaHIapTH3alus M cepTUdUKALUSL) TpH
MOATOTOBKE CIEIMAIMCTOB O CHEIUATBPHOCTH «XHUMHUYECKash TEXHOJIOTUS dHEPTOHACHIIICHHBIX
MaTepuasoB U3JETHi» HampaBieHO HA GOPMUPOBAHUE CIETYIOMINUX KOMIIETSHIIUH.
[TpodeccuonanbHBIX:
- CHOCOOHOCTBIO K pEHIeHUI0 NpoQecCHOHATbHBIX MPOU3BOJCTBEHHBIX 3a/ad,
BKJIFOUAIOIINX pa3pabOTKy HOPM BBIPAOOTKU U TEXHOJOTHYECKHUX HOPMATHUBOB
pacxo/loBaHUS CHIPHS, MaTEpUAIOB M IHEPreTHUYECKUX 3aTpar, obecredeHue
TpeOOBaHWI MO CTaHAAPTH3ANHNHU, CEPTHPHUKANMM W KAYECTBY MPOAYKIIUH,
COBEPIICHCTBOBAHKUE KOHTPOJIS TeXHOornueckoro npoiecca (I1K-4);
- CIIOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIE METOJbl HMCCJIEIOBAHUS, MPOBOIHUTH
CTaHJapTHBIE W CEPTUPUKANMOHHBIE HWCIBITAHUS MaTepuaioB, HW3JAETUA U
TexHosiorndeckux mnpoieccon (ITK-11).
B pezynomame uzyuenus oucyuniaunsl 00y4aouiuiica 001xcen:
Buams:
—  HOpPMATHBHO-TEXHMUYECKYIO 0a3zy I pa3paboTKH, OSKCIUTyaTallud W XPaHEHUs
HHEPTrOHACHIIICHHBIX MAaTEPUATIOB U U3JIETUH;

— TEXHUYECKHE PErJaMEeHThl Ui 0e30MacHOTO OOpaImieHusl SHEPTOHACHIIICHHBIX
MaTepHualoB U U3EIIN;

— MeroAsl ®W TOpuOOpBHl T WCCAEAOBaHUS W ONEHKH  3(P(HEKTUBHOCTH
SHEPTrOHACHIIICHHBIX MATEPUAIIOB U U3/ICIINN;

—  3aKOHOJATENIbHYIO 0a3y cepTU(UKAINH;

Ymemo:

—  paspabaThIBaTh MEPONPHUATHS MO 0OCCTICUCHHUIO KaYeCTBA BBIMYCKAEMOU MPOAYKIIMH



Y KOHTPOJTIO HaJl UX BBIMOJIHCHUEM;

—  TOTOBHTbH U KOPPEKTUPOBATH TEXHOJOTHYECKYIO JOKYMEHTAIIUIO)

—  BHEJPATH HOBBIC PELICHITYPbI, METOIMKH, HOBBIC CTAHIaPThI, HOBBIC IPHUOOPHI;

—  OpraHM30BBIBATh U YYaCTBOBAThH B UCIBITAHUAX TOTOBOM MPOIYKIIHH.

Bnaoemo:

—  pas3paboTkoit METOAMKH  HW  [POrpaMMBbI [POBEACHUS  HCCICIOBAHMM
WHIUBUIYAIbHBIX M CMECEBBIX B3PHIBYATHIX MATEPHAJIOB;

—  KOHTpOJIEM ITapaMeTPOB TEXHOJOIMUYECKUX MPOIIECCOB UX MOJTYUCHHS,

— CHHTE30M U HCCIEAOBaHHEM (DHU3MKO-XMMUYECKUX, B3PBIBUYATBIX MU (PU3UKO-
MEXaHUYECKUX CBOMCTB WHINBUIYAIbHBIX K CMECEBBIX B3PhIBUATHIX MATCPHAJIOB.

3. Kparkoe conep:kanue JIUCHUIIHHBI:

Moayinsb 1.

OCHOBHBIC TIOHSATHSI M TEPMHUHBI METPOJOTHH. BocmpounsBeneHne eauHUI] (GU3NIECKUX
BEJIMYMH U €QUHCTBO u3MepeHuil. HopmupoBaHue METpOJIOrHMYECKHX XapaKTEPUCTHK CPEACTB
U3MEPECHUM.

Mopyns 2.

OcHoBBI MeTpoJIOrHYeCKOro odecnedyenrs. HopMaTuBHO-IIpaBOBbIE OCHOBBI METPOJIOTHH.
MeTtposiornueckuii opranbsl , CIyXObl W OpraHu3zanuud. MexAayHapOoAHbIE METPOJOTHYECKHE
OpraHu3aluy.

Mopyns 3.

['ocynapcTBeHHBINM METPOIOTMYECKUNA KOHTPOJIb U HaA30p. [loBepka cpencTs u3MepeHun.
KanmubpoBka cpenacts wusmepenuil. Merposnorudeckas atrtectauus CHU. Merponorudeckas
JKCIIEpTH3a HOPMATHMBHO-TEXHUYECKON JOKYMEHTAalMW. METONMKU BBIOJIHEHUS W3MEpPEHUM.
Buenpenue crannaproB UCO 5725 B npakTUKY METPOJIIOTHYECKOTO OOECTIeUeHUSI.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHEBIX B akanewm.
Bunsr yaeGHoIt paboTh €AMHUIIAX yacax

O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 144
AyIHMTOpHBIC 3AHATHS: 0.9 32
Jlexuuu (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
JlabopaTopus - -
CamocrositesibHas padora (CP): 2.1 76
Pecdepar - -
CamocTosiTeIbHOEC U3YUYCHHUE Pa3/IeTIOB JUCIIUTLIMHBI 1.1 40
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 Jk3ameH (36)




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«MupoBasi 3KOHOMH KA
(b1.B.JIB.4.2

1. ey u3ydeHus TUCUUIUTUHBI «MUpPOBas SIKOHOMHUKAa — MOATOTOBUTH CHEIIMAIUCTOB
K BBITIOJIHEHHUIO MPO(EeCCHOHANBHBIX 33/1a4 B 00J1aCTH OPraHU3aIMK B3aUMOJICHCTBHS C BHEITHEH
cpenoi.

3agaum gucHUIUIMHBL cHOpPMHUpPOBATH Yy OOYYAIOMIMXCS TOHUMAaHHE TJIOOATBHBIX
MHUPOBBIX TPEHJIOB; HAYYUTh MPUMEHITh METOJbl MUKPO- U MaKpOaHaJIU3a IpPU HCCIECIOBAHUU
npoOJeM MEXIyHAapOJHONH TOPTrOBIM M TOPrOBOM TMOJIUTHUKUA TOCYAApCTBA, MEXKIAYHAPOIHOU
MOOUIBHOCTH (AKTOPOB TMPOU3BOJACTBA, MEXKAYHAPOAHBIX (PUHAHCOB M SKOHOMHYECKOM
MHTETPAIlH;CIIOCOOCTBOBaTh  (OPMHUPOBAHUIO  TPEACTABICHHMS O  BHEIIHEH  cpene
MHHOBALIMOHHOTO MPOEKTAa U MEPCHEKTUBAX NPOJABUKEHUS MHHOBALMOHHBIX TEXHOJOTMYECKHX
pElIeHUI Ha BHEITHUX PhIHKAX.

2. TpeGoBanus K pe3yJbTaTaM OCBOEHUS JUCHUILIMHBI

Nzyuenne puctuminabl «MupoBas SKOHOMHUKA» MPU TMOATOTOBKE CHEIUATUCTOB IO
CIEUUATBHOCTH «XMMHUYECKass TEXHOJOTUS HSHEPrOHACBHIILICHHBIX MAaTEpPUATIOB M3JEIHII
HaIpaBJIeHO HAa (OPMHUPOBAHUE CIICTYIOIINX KOMIECTECHIIHH.

OO1IeKyNbTYPHBIX:

- CITIOCOOHOCTBIO MCIOJIB30BATh OCHOBBI YKOHOMHUYECKUX 3HAHUHI B pa3iIM4YHBIX cdepax
xusHeneatensaoctu (OK-4);

B pe3ynomame u3zyuenun Ooucyunaunovt 00y4ar0wuiica 00aMHcen:

3HamMby:

- CYIIHOCTb, CTPYKTYPY, TCHACHIIMM U OCHOBHBIE 3TAIbl PA3BUTHSI MHPOBOT'O X0351CTBA;

- TEOPUIO U MIPAKTUKY Pa3BUTHS MEXIYHAPOIHON TOPrOBIM TOBAPAMU U YCIIyTaMHU;

- CYIIHOCTb, OCHOBHBIE (DOPMBI U TOCJIEACTBHUS MEXKIYHAPOIHON MUTpAIUU KamuTalia U
paboueii cuibl;

- OCOOEHHOCTM ¥ OCHOBHBIE TEHJICHIIMM PAa3BUTHUS MEXIYHAPOJHBIX BaJFOTHO-
(bUHAHCOBBIX OTHOIICHHIA;

- COBPEMEHHOE COCTOSIHUE U TEPCIEKTUBBI PAa3BUTHUsI WHTETPAMOHHBIX OTHOIICHHUH B
MHPOBOM XO3SIICTBE;

- MECTO U poJib Poccuu B cucteMe COBpeMEHHBIX MEKIYHAPOIHBIX OTHOLIIEHUH;

- pOJIb XUMHUYECKOI'0 KOMILIEKca B Mupe u Poccun;

ymemp:

- OIICHMBATh U AHAIM3MPOBATh MH(YOPMAIMIO O COCTOSHUM W TEPCHEKTHUBAX Pa3BUTHUS
MHPOBOTO XO35ICTBA;

- ONPENENATh COCTOSSHUE M OCHOBHBIE TEHACHIIMU W3MEHEHUsI KOHBIOHKTYPBI MHUPOBBIX
PBIHKOB, MX BJIMSHAE HAa Pa3BUTHE HAIIMOHAIBHBIX XO3SUCTB M OT/ACIBbHBIX WHHOBAIIMOHHBIX
MIPOEKTOB,;

- MO3UITMOHMPOBATh MHHOBAIIMOHHBIE PEIIEHUS Ha BHEITHUX PHIHKAX;

enademp:

- HaBBIKAaMH OIIEHKU d(PPeKkTuBHOCTH y4yacTusi Poccum B cucTeMe MUPOXO3SMCTBEHHBIX
CBsI3€l, aHaIM3a NEPCIEKTUB JajbHEWed uHTerpauuu skoHomMukun PO B cucremy MupoBoro
XO3SIMCTBA;

- OCHOBHBIMM METOJMKAMM pacueTa IOKa3aTelell pa3BUTHUS MHUPOBOIO XO35MCTBA U
METO/IaMH TPOBMKEHUS MHHOBAIIMOHHBIX TEXHOJIOTHYECKUX PEIICHUH Ha BHEITHUX PHIHKAX.

3. KpaTkoe coaepkanue Iy CHUNIHHBI:

Monyns 1. OcCHOBHBIE TEHAECHIMU PA3BUTHSI MUPOBOTO XO35MCTBA.

Tema 1. MupoBoe X03sIiICTBO: CYIITHOCTh, CTPYKTYPa, CYOBEKTHI U 3TAIlbl PA3BUTHUS.
Tema 2. [IpupoaHO-pecypCHBIN MOTEHIIMAT MUPOBOTO XO3SIMCTBA.

Tema 3. Ponp xumudeckoro komiuiekca B mupe u Poccun.

Tema 4. ['pynnsl cTpaH B MUPOBOM XO3SIMCTBE.

Tema 5. Mecto Poccun B MUpPOBOI 3KOHOMUKE.



Mopnyisb 2. CuctemMa COBPEMEHHBIX MEXIYHAPOJAHBIX SKOHOMHUYECKHUX OTHOLIEHUH U
3aKOHOMEPHOCTH €€ Pa3BUTHSL.

Tema 6. MupoBast TOProiisi Kak (hopMa MEXTYHAPOIHBIX SKOHOMUYECKUX OTHOIICHUI.
MupoBO#i pbIHOK: IIOHATHE, CTPYKTYpa U UH(PACTPYKTypa.

Tema 7. Toprosas nonutuka. Ponbs orpaHu4eHui B pa3sBUTUNA XMMUYECKOTO KOMILIEKCA.
Tema 8. MexayHapogHoe niepemenieHre (pakTopoB ITPOU3BOACTBA.

Tema 9. IlnatexxHplii 6anaHc.

Tema 10. BantoTHO-KpeIUTHBIE OTHOLLICHHUS.

Monynb 3. HTerpalinoHHble NPOLECCH B MUPOBOM SKOHOMMKE M MEKIYHAPOHbIE
SKOHOMMYECKH OpraHHU3aliH.

Tema 11. MexnyHapoiHas 5KOHOMHUYECKasi MHTETpaLysl: TEHIEHIUN U [IEPCIIEKTUBBI.
Tema 12. MexyHapoaHble 5KOHOMUYECKUE U (PHHAHCOBbIE OPTaHU3ALMK B CUCTEME
MEXIYHAPOAHBIX YKOHOMUYECKUX OTHOLICHUM.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3auyeTHBIX B akagewm.
Bunpl yue6HO# paboThl eJUHUIIAX gacax

O01mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AYIUTOpHBIE 3aHATHUS: 0.9 32
Jlexuunu (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
JlabopaTopus - -
CamocrositesbHas padora (CP): 2.1 76
CamocTosiTeIbHOE U3YUYCHHUE PA3/IeNIOB AUCITUTUIMHBI 2.1 40

Buja koHTpOJISi: 3a4eT / IK3aMeH 1 JIxk3ameH (36)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«MexaHuYecKHe MPoIecchl U AaNNAPaAThl XMMUYECKO# TEXHOJI0TUH»
(F1.B.JIB.5.1)
1. Ileau m 3aaa4u AMCUUIIMHBI

He.m;m AUCHUIIJIMHBI ABJIACTCA (bOpMI/IpOBaHI/Ie Y CTYACHTOB OCHOB MHWHKCHCPHOT'O

MBIIIJIICHHUA.

OcHOBHBIMH 3ajavdaMiu JUCHMIUIMHBI, PCIICHUEC KOTOPBIX obecrieunBaeT JOCTHIXCHHEC

OCIn, ABJIIAOTCA:
- H3YYCHHUC TUIIOBBLIX 3JICMCHTOB KOHCTPYKI_II/Iﬁ XUMHUYCCKOI'O O60py,Z[OBaHI/I$I;

- MMOHHMAaHHE TECHOM B3aHMMOCBSI3U KOHCTPYKIOHUHN XHMHUUYCCKOI'O O60py210BaHI/I$I C

TCXHOJIOTUYCCKUMH NTPOLECCAMU, UX B3aMUMHOI'O BIIMAHUA APYT HA ApYyTa,

- TpoBe/eHHE HEOOXOJMMBIX MPOYHOCTHBIX PAcUeTOB B MPOLIECCE MPOEKTUPOBAHUS U
OLIEHKH pabOTOCIIOCOOHOCTH 3JI€MEHTOB KOHCTPYKLUN XMMHUYECKOTO 000pYIOBaHUS

1 YCTAaHOBOK;

- ofecrieueHHe HEOOXOAMMOW TeXHHMYECKOH uHpopMamumed Ui  BOCIPHATHS

CTYACHTAMH psijia NOCICAYIOINX JUCIUIIIINH.

2. TpedoBanus K pe3yjbTaTaM 0CBOEHHS TUCHHILITUHBI

N3yuyenue gucouninnael «MexaHnd4ecKkue IpoLecchl U anmnaparbl XMMUYECKOM TEXHOJIOTUU» 110
crenranbHOCTH 18.05.01 Xumudeckast TEXHOJIOTHS SHEPTrOHACBIIEHHBIX MATEPUAIIOB U U3/1€IINN

CHOCOOCTBYET MPHUOOPETEHUIO CIETYIOUINX KOMIIETECHIIUMA:
- CHOCOOHOCTBIO HUCIOJB30BaTh MaTEMAaTHYECKHE, E€CTECTBEHHOHAy4YHBIC

WHXXCHEPHBbIE 3HAHHUS I pEIIeHHUs 3adad CBOed Npo(ecCHOHAIBHOW JeATEeIbHOCTH

(OIIK-1);



- COCOOHOCTH MPO(ECCHOHATIBHO HCIOIb30BATh COBPEMEHHOE TEXHOJOTUYECKOE U
aHalMTHYECKOe O0OpyAOBaHUE, CIOCOOHOCTh K MPOBEACHUIO HAYYHOI'O HCCIENOBaHUSA U
aHaJIM3y MOJIYYCHHBIX MPH €ero npoBeacHun pe3ynbpraroB (OI1K-2);

- CIIOCOOHOCTH IPOBEPSATh TEXHUUECKOE COCTOSIHUE 000pyN0BaHUsI, OPraHU30BBIBATh
ero mnpo(uIIaKTUYEeCKUe OCMOTPHI W TEKYIIMH pPEMOHT, TOTOBHOCTh K OCBOCHHUIO U
9KCIUTyaTaluu HOBoro obopymosanus (ITK-2).

B pezynomame usyuenus oucyuniaunvl 00y4aouuiica 001cen:

3Hamb:

—  TEOpPETHYECKHE OCHOBBI MPOIIECCOB U3MEIbUCHUS U CMEIICHHS;

— KOHCTPYKIMM U TMPHUHLMIBI JCHCTBHS OCHOBHBIX COBPEMEHHBIX MAIUH IS
U3MENBbYCHUS U CMEIICHUS MaTepUasoB;

—  METOJUKH pacueTra TeXHOJIOTUYECKOTO 000PyI0BaHHUSL.

ymemy:

— TPOBOAUTH MEXaHMYECKHE pacueThl JJIEMEHTOB MAIIMH I HW3MEJIbUeHUs U
CMEIICHUS MaTEPUasoB.

enademsn.:

—  HaBBIKAMH aHAJN3a MEXaHUYECKUX MPOILIECCOB XUMUYECKUX MPOU3BO/ICTB;

—  TEXHOJIOTMYECKUMH pacyeTamMu 000pyIOBaHMUS,

— pacyeTamMH THIOBBIX JeTajeil MallWH, MOJb3YSIChb CIPABOYHOW IJUTEPATypoll u

I'OCTamu.
3. Kparkoe coaep:kaHue THCHHIINHBI.
BBenenne

Ponp mpenmera «MexaHuuecKre MPOLECCHl M amnmapaThl XUMUYECKOW TEXHOJIOTHUW» B
(GopMUPOBAaHUM HH)XEHEpa XUMHUKa-TeXHosora. «MexaHHuuecKue MpOoLEeCcChl M alnaparbl
XUMHUYECKON TEXHOJIOTMH» —OCHOBa Ul TPOEKTUPOBAHUS HOBBIX U COBEPIICHCTBOBAHUS
JEHCTBYIOIMX TEXHOJOTUYECKHX YCTAHOBOK XUMUYECKUX MPEANPUATHM.

Mopnyas 1. U3mMenb4yenne TBepAbIX BELIECTB

dusnKo-MexaHuueckue cBoicTBa MarepuanoB. CrocoObl u3MenbyeHHsd. Teopuu
u3MenbueHus. [Ipobunku, paspymiaroiye MaTepruai ckatueM (IeKOBbIe, KOHYCHBIE, BaJIKOBBIE).
HpoOunku  ygapHOro JeWCTBHS  (POTOpPHBIE U  MOJIOTKOBBIC JPOOWJIKH, TMAaJblIEBbIC
U3MENBYUTENH). MaluHbl yAapHO-UCTUPAIOIIETO JEHCTBUS (MENBHHUIIBI C BpallalomIuMCs
6apabaHOM, BHOpallMOHHBIE MENBHUIIBI). V3MenbuuTenn pas3iaBiMBAIOIIEr0 U HCTHUPAIOILETO
neiictBusl  (OETyHHbIE  MENBHUIBI,  KaTKOBO-TapesibyaThle  M3MENbUMUTENH, OHCEpHBIE
u3menbunutenu). CrpyitHple MenbHUIBL. O0MacTh NPUMEHEHUs, MTPUHIUI  JICHCTBUA,
KJIacCU(pUKaIUS.

Mopayas 2. Cmemenue.

[Ipomeccet cmemenns. Kmaccudukanus cmecurteneit. CmernieHHE BBICOKOBS3KHX
MOJIMMEPOB (YepBSIYHBIE MALTMHBI, BaJIKOBbIE MAalTUHBI). CMeCHUTENH MEPUOIUYECKOTO IeHCTBUS.
Kuneruka mporeccoB cmemenus. CMelIeHne ChIMy4ux MartepuanoB. bapaGaHHbIE cMecHTENH.
YepBsAuyHO-IONIACTHBIE ~ CMECUTENU. JIEHTOUHBIE CMECHUTENM. bBEryHKOBBIE  CMECHTEIH.
[upkynsuuoHHbIE CMECHUTEeNn c TICEBJI00KIKEHNEM CBIITyYEero MaTepuasia
ObICTpOBpaIaoIUMcsi  poTopoM. Ycpeanutenu. CMecuTeNnu HeNpepbIBHOTO — JIEHCTBUS.
['paBuTanimonnsle cmecutenu. Bubpaunonnsie cmecutenu. IIpsMoTounbie cMecuTeny.



4. O0beM y4eOHOH JUCHUILJIMHBI

B 3auérnbix B akanmem.

Bunpl yue6HOM paboTh eIMHNIaX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AYAUTOpPHBIE 3aHATHS: 0.9 32
Jlexuunu (Jlek) 0.45 16
[Tpaxtrueckue 3ansatus (I13) 0.45 16
Jlaboparopust - -
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeIOB JUCIIUILIMHBI 1.1 40
Bua koHTpoJIsA: 3a4éT / IK3aMeH - 3auér

AHHOTaN U padoyeil MPOrpaMMbl AU CHHUILIMHBI
«AHAJN3 TEXHOT€HHOT0 PUCKa)»
(b1.B.JIB.5.2)

1. Heasb aucuMniMHbl — GOPMUPOBAHKUE KOMIUIEKCA 3HAHUMN, MO3BOJSIOLUIUX OIICHUTH
PHUCKH OT XO3SMCTBEHHOW JEATEIbHOCTH 4YEJOBEKAa M CONYTCTBYIONIMX €H  (paKTOpoB
XUMHYECKOTO U (DU3UYECKOTO BO3ACUCTBUSA, a TaKkKe TMPEAJIOKUTh HOBBIE MPOLECCHI,
MO3BOJISIIOIIUX CHU3UTh TEXHOTCHHBIN PUCK U yIIEpO OT HEro.

3apaum kypca:

dbopmupoBaHKe TpeacTaBieHus o0 (aKkTopax BPEAHOTO BO3JICHCTBUSI U CBSI3aHHBIX C
HUMH TEXHOTC€HHBIMU PUCKAMU;

03HAKOMJICHHE C OCHOBHBIMHU KOHIIEMIUSIMU, UCIIOIb3yEMbIX MPU U3YYEHUU PUCKOB;
O03HAKOMJICHHE C PAa3JIUYHBIMU METOJAMU AHAJIN3a U OLIEHKU PUCKOB;

MOJTYyYCHHE HABBIKOB CHUCTEMHOM OLIEHKHA PHCKOB, CBS3aHHBIX C XO3AMCTBEHHOU
JeITeILHOCTBIO YSJIOBEKA.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS THCHHUIIHMHbI

N3ydyeHne nucHUIINHBI «AHAIN3 TEXHOTEHHOIO PUCKa» IIPU MOJATOTOBKE CIIELIMAINCTOB
[0 CHEUHATBbHOCTH «XUMHUYECKasi TEXHOJIOTHS SHEPrOHACHIIICHHBIX MATEepHaJIOB W3JEIHI»
HalpaBJIeHO HAa (OPMHUPOBAHUE CIETYIOIUX KOMIETEHIIHH.

OO111eKyNbTYPHBIX:

- TOTOBHOCTBIO JIEHCTBOBaTh B HECTaHAAPTHBIX CHUTYalUsAX, HECTU COLMAIBHYIO U
ITUYECKYI0 OTBETCTBEHHOCTH 3a mpuHsThie pernenus (OK-6);

[IpodeccronanbHbIX:

CIIOCOOHOCTBIO JOOMBATHCS COOJIIOJIEHUSI HOPM OXpaHbl TpyZJa, MpaBHJI TEXHUKHU
0€30IacHOCTH, MPOU3BOJCTBEHHOM CaHUTApUM M IOKapHOH Oe30macHOCTH Ha
pabouem mecte (ITK-3).

B pezynomame uzyuenusn oucyuniaunvl 00y4aouiuiica 001xcen:

3HAMb:

- BUJIBI (DAKTOPOB BPEHOTO BO3/ICHCTBUS;

- KaccupUKaIio, UICTOYHUKU U OOBEKTHI PUCKOB;

- 0COOCHHOCTH PHUCKOB XMMHUYECKOTO W (PU3MYECKOro (B TOM YHCIIE PaTUAIlIOHHOTO)
BO3JECHCTBHS HA YEIOBEKA U OKPYKAOIIYIO CPEY;

- OCHOBHBIE KOHIEMIUHU YIPABICHUS pUCKAMU;

- KOJIMYECTBEHHBIE METO/IbI aHAJIN3a PHUCKA;

ymemsw:

- onpenenats BJIK,, ; XUMUYECKHX COCIUHEHNH;

- onpenenAaTh XIIK eop XUMUYECKHUX COECAMHEHHUN;

- pacCUMTHIBaTh aKTUBHOCTh PAJMOAKTUBHOTO MpEIapara;



- pacCYUTBIBATh MHAUBUIYAJIbHBI PUCK HA OCHOBE CTATUCTUYECKUX JaHHBIX;

enademsn:

- METOAMKON YKPYITHEHHOHN OLEHKH SKOJIOT0-3KOHOMHUYECKOT0 yIiepOa OT 3arpsi3HeHHS
OKpYXKaroIlel Cpelibl IPEANPUATUEM.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

Mopnyas 1. TokcnkoJ10rust 1 XHUMHUYECKHH PUCK

HcTrouHnKky CymecTBOBAaHMS KWU3HM Ha 3emie. KpyroBopoTsl BeHIECTB B IpPUPOJIE
(OMOreOXMMHUYECKHE IIUKIIbI).

®akTopsl BpeAaHOro BoznedcTBUSA. Ocoboe MeCcTO XUMHYECKMX HayK B ONHCAHHUH
BPEIHOIO BO3JCHCTBUS. Y YEHUE O BPEIHOM JCHCTBUU BEILECTB.

Tokcukomorust. Hampaenenuss Tokcukojoruu. Bpemnoe BemecTtBo. D¢ heKTs
BO3/ICUCTBUS BEIIECTB: KCEHOOMOTHKH, 3aMEHSEMbIe BEIIECTBA. TOKCHYHOCTh U ONACHOCTb.
Knaccudukanust Bpennbix BemectB. LDsg, LCso. KpuBas «mo3a-addexr». Mexanusm aercTBus
BpeIHBIX BelecTB. Pa3bl BO3IECHCTBHS BPEIHBIX BEIIECTB.

Toxcukomertpusi. [loporosast u 6ecioporopasi konueniuu. ['omeocta3. OOpaTHas CBA3b.
TonepaHTHOCTB.

ITAK. ITAK ¢, TAK, ., HAK, 5, BAK, 5. IIAK,, IIK, ., BIIK, XTIK, BII.

OMIUpPUYECKHE MpaBUiIa OUEHKU TOKCUMYHOCTH cOeAMHEHUNH. OCcOoOEHHOCTH MOBTOPHOTO
BO3/ICHICTBUS BPEAHBIX BEIIECTB: ajantanus, kKymyisiusa. Cencubunuzaius. KomObunupoBanHoe
JICHCTBHE BPEIHBIX BEIIECTB: CYMMAIMsl, CAHEPTU3M, AHTATOHU3M.

XHUMHYECKUE OINMAaCHOCTU. XUMHUYECKHE OIACHOCTH HOBBIX TeXHOJOrui. OmacHocTh
HAaHOTEXHOJOTHM. J[eMCTBUS MO CHUKEHUIO XUMUYECKOTO PUCKA.

Mopayab 2. Honu3upymouiee u3jiy4yeHue U paIualluOHHbIH PUCK

Knaccupukanus m3nmyuenuit. Kiaccubukaruss noHM3MpyOmmx wu3inydeHui. Hykmun.
N3oTonsl, M300apbl, H30TOHBI.

PagnoaktuBHOCTH. CTaOMIIbHBIE U PAIMOHYKIUIBL. VICTOUHNKN pauOHYKINI0B.

PaguoakTuBHbIl pacman. Tunel pagvoakTHBHOTO pachajga. 3aKOH paguOaKTHBHBIX
cMenieHui (mpaBmwio paauoakTuBHbIX cmemennit Connu u dasHca). PagmoakTuBHBIE DPSIBL
[TpoHukaromas criocOOHOCTb HOHU3UPYIOLIUX U3TYUESHUH.

3akoH paaunoakTUBHOTrO pacnana. [locrosunas pacnana. [lepuon momypacnaga. Cpennee
BpEMSI JKU3HU. AKTUBHOCTD.

Henenue spep. SnepHele nenHele peakuuu. fnepHbiii B3pbeiB. Kputuueckas Macca.
[Topakatomue (hakTopsl sIEPHOTO B3pbIBa. SnepHblit peakTop. [IpupoaHslii sepHbIil peakTop B
OxkJyo. ATomHast anexTpocTanius. Dpdext Bapunosa — Uepenkona.

O ekt nefcTBUS HOHU3UPYIOMKX U3TydeHul. [lornomeénnas n1o3a. DKCHO3ULIMOHHAS
J03a. DKBUBaJEHTHas 103a. D¢ ¢deKkTuBHasl SKBUBaJieHTHas 1o3a. KomnektuBHas >pgexTuBHas
DKBUBaJIEHTHAas f03a. [IpenenpHo nomycrumas aosa.

PannoGuonornyeckue s¢pdextsl. PaguoOuonornyeckue 3h@exTsl Npu MajblX 103aX.
PanuarnmonHslil ropmesuc. Paanobuonorndeckuii mapaioxc.

PannoaktuBHOE 3arpssHeHue. KpynHemmne paaraliiOHHbIE aBApUN.

JlozumeTpudeckue npudopsbI.

Moayab 3. AHAIU3 PUCKOB

VYcroitunBoe pasButue U OezomacHOCTh. OmnacHOCTb. TakCOHOMHS  OMACHOCTEH.
Knaccudukanust puckoB. Ilpupomubrii puck. TexHOTEHHBIH PHCK. PaauarimoHHBIA PHCK.
Xumuyeckuii puck. OCHOBHBIE TIPUHIMIBI OLEHKM pHUCKA BO3JECHCTBUA XUMHYECKHX
COeTMHEHUN. XMMUYECKNI KaHIIEPOT€HHBIM PUCK. XMMUYECKUN HEKAHIIEPOT€HHBIA PUCK.

Knaccugukanus ypoBHeil pucka. LleneBoil puck. KonnuecTBeHHBIE METOMABI aHANIN3a
pucka. JlepeBo coObITHii. [lepeBo OTKa30B.

NunuBunyanbueiii puck. KomnextuBbid puck. CouuanbHbiii puck. lloTeHuuanbHbIN
TepPUTOPHUATBLHBINA pUCK. DOHOBBIN PHUCK.

Konuemnius abconoTHoi 6e30omacHocTH. KoHIenus npuemMnemMoro pucka.

KpyrmHble TexHOT€HHBIE KaTacTPOQBI.



Onenka, aHaIu3 U yIIpaBICHUE PUCKOM.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3auétHBIX B akagewm.

Bupl yueOHOM paboTh eIMHNIaX gacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIaAHY 2 72
AYAUTOpPHBIE 3aHATHS: 0.9 32
Jlexuuu (Jlek) 0.45 16
[Tpaktrueckue 3ansatus (I113) 0.45 16
Jlaboparopus - -
CamocrositesbHas padora (CP): 1.1 40
CamocTosTeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 1.1 40
Buja xkouTpoJisi: 3a4ét / 3x3amMeH - 3auér

AHHOTaI U padoyeil MPOrpaMMbl AU CHUILITMHBI
"YupasJjienne kayectsom JHM"
(b1.B.JIB.6.1)
1. Hemn aucummimuHbl — GOPMUPOBAHHE Y CTYIACHTOB 3HAHUS OCHOB HAayKd O

MOJIY4YCHHUHN n Hepepa60TKe IMOJIMMECPHBIX KOMIIO3HUTOB Pa3IIMIHOTO Ha3Ha4YCHMHI,
Hepepa6aTbIBaeMI>IX B T'OTOBBIC HU3JCJIIHA MCTOAOM IIPOXOAHOIO IMPCCCOBAHHA U o6naz[a1011mx
YIYUIICHHBIMH TCXHOJIOTUYCCKNMHU ITapaMETpaMu.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHMILIMHbI

N3yuenune nucuumiivHbl — «YmpasieHue kadectBoMm OHM» mnpu  moaroroBke
CHEIHAJINCTOB 0 CMENHUATbHOCTU «XHUMUYECKasi TEXHOJIOTHS YHEPrOHACKHIIIEHHBIX MAaTEpUAJIOB
U3JeNuil» HampaBiIeHO Ha (POPMUPOBAHHE CIETYIONUX KOMIIETEHIIHH.

Ob6menpodeccuoHaTbHBIX:

- CIIOCOOHOCTBIO ~ HCHOJb30BaTh  MaTEeMAaTUYECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3a71a4 cBoel npodeccnonansHoi nestenbaoct (OITK-1);

- CIIOCOOHOCTBIO MPO(ECCHOHAIBHO HCMOIb30BaTh COBPEMEHHOE TEXHOJIOTMYECKOE U
AHAINTUYECKOE O00O0pYyIOBaHHE, CIIOCOOHOCTHIO K IPOBEIEHUIO HAYYHOT'O HCCIEIOBaHUS U
aHaJU3y MOJyYeHHBIX MPU ero mposeaeHnn pe3ynbratos (OITK-2);

[TpodeccuonanbHBIX:

- CIIOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTHMUECKHI TMpolecc B COOTBETCTBUU C
perJsaMeHTOM M MCMOJIb30BaTh TEXHUYECKUE CPEJICTBAa JUIsl KOHTPOJIE €ro OCHOBHBIX
napaMeTpOB, CBOMCTB ChIpbs M roTOBOM mpoaykituu (TTK-1);

- CHOCOOHOCTBIO MPHUMEHSTH COBPEMEHHBIE METOJAbl HCCIEAOBaHUS, IPOBOJUTH
CTaHJapTHBIE W CePTU(PHUKAIMOHHBIE HCHBITAHUS MaTepUajoB, M3ACTUNH U TEXHOJIOTHUYECKUX
nporneccon (ITK-11);

IIpodeccronanbHO-CIENUATU3UPOBAHHBIX

- TOTOBHOCTHIO CHUHTE3WPOBATH U HCCIEAOBaTh (HU3MKO-XUMHUYECKHE, B3phIBUATHIE WU
($U3UKO-MEXaHNYECKHE CBOMCTBA HHEPrOHACHIIIEHHBIX KOMIIOHEHTOB IIOPOXOB U TBEPIBIX
paketHbix TormB ([ICK-2.3);

- TOTOBHOCTBIO MPOBOJUTH CTAHIAPTHBIE M CEPTH(PHUKAIMOHHBIE HCIIBITAHUS MOPOXOB,
TBEPJABIX PAKETHBIX TOIUIUB, IMOJIMMEPHBIX KOMITO3WIIMOHHBIX MaTepUaioB M H3JEIMM Ha HX
ocuose (IICK-2.4).

B pe3ynomame u3zyuenusn Oucyuniunovl cmyoeHm 0014CeH:

Snamu:

- OCHOBBI HayKd O TMOJYYEHUH U TNepepabOTKe MOIMMEPHBIX KOMIO3UTOB Pa3IUYHOIO
Ha3HAueHUs, TMepepadaThiBAEMbIX B TOTOBBIE M3IHJIMS METOJOM IPOXOJHOTO MPECCOBAHHS U
00Ja1al0UX YIY4IIEHHBIMA TEXHOJIOTHUYECKUMHU U KCIUTYaTallMOHHBIMU XapaKTePUCTHKAMHU.



Ymemo:

- OMpeenAaTh B3aWMOCBSI3b PEOJOTHYECKUX, TEXHOJOTHMYECKHUX M AKCILTyaTallHOHHBIX
XapaKTEPUCTUK TOJUMEPHBIX MAaTEPHUAJIOB C WX PEHENTYPHBIMH OCOOCHHOCTSIMHU, KadeCTBOM
HUCXOJIHOTO  CBIpbsA, TOJNy(haOpUKaTOB M  BIMSHUEM TEXHOJOTHYECKHUX JI00aBOK Ha
BBIIICTICPEUNCIICHHBIC TAPAMETPHI.

Bnaoemn:

- TEOPETUYCCKUMHU M TPAKTUYECKUMH HaBBIKAMHU I Pa3pabOTKU KOMIIO3HIMHA C
3aJIaHHBIMU PEOJIOTHUYECKUMHU U TEXHOJIOTHYECKUMU CBOWCTBAMH.

3. Kparkoe conep:kanue JIUCHUIIIHHBI:

3HaueHue NTUCUUIUIMHBI, KaK OJHON U3 TEOPETUYECKUX OCHOB CIIELIMATIbHON IOArOTOBKU
CTYACHTOB B 00JAacTH CO3JaHHsI KOMIO3MIMOHHBIX TOJMMEPHBIX MAaTepHaliOB C 3adaHHBIMU
cBoiictBamu. Poip peosoruum B Ipoleccax CMELMEHWs MU NepepadOTKU  MOJIMMEPHBIX
koMno3uiuil. CBs3b JUCHUIUIMHBI C €CTECTBEHHOHAYYHBIMU, HH)KEHEPHO-XUMHUYECKHUMH U
CIELMAJIbHBIMU KYypPCaMH.

[IpumeHneHue rajnoreHcoJepKaluX BEIIECTB MJIs  YJIYYIIEHHUS TEXHOJIOIMYECKUX M
JKCITYyaTallMOHHBIX XAPAKTEPUCTUK IOJIMMEPHBIX KOMIIO3UTOB.

Bunsl mMoguduuupyrommx 31eMEHTOOpPraHMYecKuX 100aBOK. BinmsHue no0aBok Ha
MEXAHUYECKNE U TEXHOJOTNYECKUE CBOMCTBA MOJIMMEPHBIX KOMIIO3HUTOB.

KommekcHoe MOIU(PHUIIMPOBAHNE CBOICTB KOMITO3UTOB c IIOMOIIBIO
noauterpadropITUICHA.

OcoOeHHOCTH MEXaHMYECKOro IIOBEAEHHS CMecedl IMoIMMepoB. MyIbTHUILIETHOE
Kpeii3epoBaHue M CABMIOBas TeKydecTb. BiusHue MoaupuuupoBaHus Ha JePOpMaLUUOHHO-
IPOYHOCTHBIE  XapPAKTEPUCTUKU TOJUMEPHBIX KOMIIO3UTOB IIPU OJHOOCHOM pPAacTsKEHUH,
yIIapHOM cJIBUT€. AyTOre€3MOHHAsl IPOYHOCTh MOJU(HUIIMPOBAHHBIX HAMOJHEHHBIX KOMIIO3UTOB.
BrnusHue MOAMOUIMPOBAHUS SHEPrOHACHIIICHHBIX TMOJMMEPHBIX KOMIIO3UTOB Ha HX
pPEOJIOTUYECKME UM TEXHOJOIMYECKHE XapaKTEpPUCTUKH, BHYTPEHHEE, BHEIIHEE TpPEHHUE,
AIIACTUYHOCTh, HAMOPHOCTh (OPMYIOIIMX MPECCOB IMpH MX MepepadoTke, Kod(hduureHT
TE€XHOJIOTMYHOCTH.

3aKOHOMEPHOCTH TOPEHHsS] MOJIM(ULIMPOBAHHBIX SHEPrOHACHIIICHHBIX MOJIMMEPHBIX
KOMITO3UTOB.

[IpyHIMIBI CcO3AaHMS BJIACTHUYHBIX OTHENPOBOJHBIX IIHYPOB Ha MOAU(PHUIMPOBAHHON
MOJIMMEPHON OCHOBE.

4. O0béM yueOHOI TUCIUIIHHBI

B 3auéTHEBIX B akanewm.

Bunsl yueOHol paboThl €IMHUIIAX yacax
O01asi TPY10€eMKOCTh IMCHUIUIMHBI M0 Y4eOHOMY IJIAHY 4 144
AyIHMTOpHBIE 3AHATHS: 2 72
Jlexruu (JIek) 1 36
[IpakTuueckue 3ansatus (I113) — —
JlaGopartopus 1 36
CamocrositesbHas padora (CP): 2 72
CaMocCTOsATENbHOE N3YUYEHUE PA3AEIOB IUCLIUIUINHEI, 2 72
MOATOTOBKA K JIJAOOPATOPHBIM paboTaM
Bupa xkoHTpoJisi: 3a4éT / 3k3amMeH — 3auér




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
"CoBpeMeHHbIe (PU3MKO-XUMUYECKHE METOIbI AaHAJIN3A
JHEPrOHACHIIEHHBIX MATEPUAJIOB'"
(b1.B.JIB.6.2)

1. Hean quCHUILIMHBI.

- O03HAaKOMJICHHE C TEOPETUYECKHMMH OCHOBAMH M amnmaparypHbIM OQopMIICHHEM
OCHOBHBIX  (DM3MKO-XMMHYECKHX METOJOB aHajin3a: MAacC-CIIEKTPOMETPUH, ONTHYCCKON
CIIEKTPOCKOITUU U UMITYJIbCHOM CIIEKTPOCKOITHH SIIEPHOTO MAarHUTHOTO pe3oHanca (IMP);

- O3HAKOMJICHHE C 3a/ladaMH, PEIIaeMbIMH C TOMOINBI0 XUMHUYECKHMX U (U3HKO-
XHMHYECKUX METOJIOB aHanu3a it BO matepuanos;

- OpI‘aHI/I?;aI_[I/ISI KOHTpOJISI KadyeCTBa ILICJIICBBIX HpOI[yKTOB nu peaKL[I/IOHHBIX MacC Hx
MOJTyYCHMUS;

- yCTaHOBJIeHI/Ie CTpOCHI/ISI U OCHOBHBIX (bH?;H‘ICCKI/IX XapaKTepI/ICTI/IK HOBBIX COCHHHGHHﬁ;

- HCHOJb30BaHUE (UBUKO-XMMHUYECKUX METOJOB aHalu3a [ OOHapyXeHUs U
uaeHTuukanuu BD MaTepuanoB mnpu uUX HECAHKLMOHUPOBAHHOM XPAaHEHUH, MEPEBO3KaxX U
HCCIICIOBAHUHU OCTAaTKOB IIOCJI€ B3PBIBOB JIJI MPEIOTBPAILICHUS TPOTUBOIPABHON A€ATEILHOCTH.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIMIJIHHBI

N3yuyenne gucuumiubel «CoOBpeMEHHbIE (PU3UKO-XMMUYECKHE METOAbl aHalu3a
DHEPTOHACHIIEHHBIX MAaTepUaNOB» TPH MOJATOTOBKE CIEHUAIMCTOB 10 CHEIHAIbHOCTH
«XUMHYECKass TEXHOJIOTUS OJHEPrOHACBHIIIEHHBIX MaTEpHaliOB W3JEIHi»  HampaBlIeHO Ha
(dbopMHpOBaHUE CIEAYIOMINX KOMIETCHIIUH.

Ob6menpodeccnoHaTbHBIX

- CIOCOOHOCTBIO  HWCHOJB30BAaTh  MaTEeMAaTH4YEeCKHE,  €CTECTBEHHOHAYYHBIE U
WHKCHEPHBIC 3HAHUS JUTS PEIICHHs 3a1a4 cBoei nmpodeccnonansHoi aesitenbaoct (OITK-1);

- CIOCOOHOCTBIO MPO(HECCHOHAIFHO HCIIONB30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHaJTUTHYECKOoe O00O0pyIOBaHUE, CIIOCOOHOCTBIO K MPOBEIEHUI0 HAyYHOTO MCCIIEJOBAaHUS U
aHaJIM3Y MOJYYCHHBIX MPHU ero mpoBeaeHuu pe3ynbratoB (OI1K-2);

[IpodeccronanbHbIX:

- CIIOCOOHOCTBIO OCYIIECTBIISITH TEXHOJOTHUECKHI TMpOIecc B COOTBETCTBHH C
periaMeHTOM U HCIOJb30BaTh TEXHUYECKHWE CpPEACTBAa [UIl KOHTPOJII €ro OCHOBHBIX
napaMeTpOB, CBOMCTB ChIpbs ¥ roToBoM npoaykimu (ITK-1);

- CIIOCOOHOCTBIO MPHUMEHSATh COBPEMEHHbIE METOABl HCCIIEAOBAaHUS, MPOBOJIUTH
CTaHJApTHBIE M CEePTH(HUKAIMOHHBIE HCIBITAaHUS MAaTEPUANOB, HM3JCIHA W TEXHOJIOTHYECKUX
nporneccos (ITK-11);

[TpodeccuonanbHO-CIIENIMATM3UPOBAHHBIX

- TOTOBHOCTBIO CHHTE3UPOBaThb W MCCIENOBATh (PU3UKO-XMMHUYECKHE, B3pbIBUYATBIE U
(GU3NKO-MEXaHNYECKHE CBOWCTBA HHEPrOHACHIIIEHHBIX KOMIIOHEHTOB TIOPOXOB U TBEPIBIX
paketHbIix TorumB ([ICK-2.3);

- TOTOBHOCTBIO MPOBOJUTH CTaHAAPTHBIE M CEPTH(PHUKAIMOHHBIC HCIIBITAHUS TTOPOXOB,
TBEPABIX PAKETHBIX TOIUIUB, MOJTMMEPHBIX KOMITO3UIIMOHHBIX MaTepUaIOB M HW3JCIHA Ha HUX
ocHoge ([ICK-2.4).

B pe3yabTare n3yyeHusi JMCHUIIMHBI CTY/IEHT J0JIKEH:

3namo:

- TEOPETUYECKHE OCHOBBI COBPEMEHHBIX METOJIOB XMMHMUYECKOT0 M (PU3NKO-XMMHUYECKOTO
aHaM3a GU3UKO-XUMHUYECKOTO BEICOKODHEPTETHIECKUX BEIIECTB;

- COBpeMEHHble (DU3MKO-XMMHUYECKHE M CIEIHaJbHblE METOJbl HCCIEI0BAHMS
BBICOKOYHEPTETUYCCKHX BEIIECTB U U3JCINil Ha X OCHOBE;

- METO/bI UCIIBITAaHUI U KOHTPOJISI TapaMeTPOB TEXHOIOTMYECKHUX POLIECCOB;

- MeToAbl O00pabOTKH TMOJYyYEHHBIX pe3yJIbTaTOB, palboOTel ¢ OMOJIMOTEKAMH
CIEKTPAJIbHBIX JAHHBIX U UX UCIOJB30BaHUs I uaeHTuukanmu BO coequHeHwmit,

Ymems:

- HCIOJB30BaTh HMMEIOIIEECs CIEeHalbHOe 000pyIOoBaHHE M NPHOOPHI  (UUKO-



XUMHUYECKOro aHanuza Juis uccnenoBanus BOC u uznenuii Ha X OCHOBE.

Braoemy:

- HaBBIKAMH TPOBEJEHUS W OpraHu3aluu paboT C HUCIOJIb30BAHUEM XUMUYECKHX H
(GU3MKO-XMMHUYECKUX METOJOB aHaiM3a JUIS PpEeHIeHHs IPOU3BOJCTBEHHBIX, HAY4HO-
MCCJIEI0BATENbCKUX U KPUMUHAIMCTUUECKUX 3a/1a4;

- MPUHLKIAMH pa3pabOTKW METOAMK U MPOrpaMM JJisl pPelIeHUs] aHAJMTUYECKUX 337134 B
obnactu BD marepuanos.

3. Kpartkoe cogep:xaHue TUCHUILIUHBI:

AHaMTHYECKHE 3a]]a4uM, pelIaeMble IpU CUHTE3€ U MPOU3BOJICTBE BD coenuuenuii u B
KPUMUHAIUCTUYECKUX IeNAX. XHUMHUYECKMe MeToAbl aHanu3a BD coenuHeHuili U HX
OoOHapyXeHHUS.

CrnekTpanbHble METOJABI aHajdu3a (CIEeKTPOCKONHUSA B YJIbTPadUOIETOBOM W BUAUMOMN
obnactsx cmektpa, uH(]pakpacHas CIEKTPOCKOMHS, MAacC-CIEKTPOMETPHs H  JIPYTHE),
coBpeMeHHoe 000pyaoBaHue U paboTa HA HEM, 0COOEHHOCTH UCHOJIb30BaHus npu padote ¢ BD
coenuHeHusiMA W Marepuanamu. Crnekrpockornust SIMP, na aromax H, C, N wu
PEHTTEHOCTPYKTYPHBIA aHajdu3 TMpPU YCTAHOBJICHHH CTPYKTYphl HOBBIX, B TOM YHCIE
MOJIMA30TUCTHIX, BD BemiecTs.

Xpomatorpadus (ToHKOCHOWHasA, )kuakoctHas, BOXKX, BOXX-MC); ee Bo3MOKHOCTH
JUISL KOHTPOJS TPOU3BOJICTBA M B HAYYHO-UCCIIENOBATEIBCKUX paboTax, B TOM YHCIE MIJIA
oOHapyxeHus: BD Beriects.

ObopynoBanue misa oOHapyxeHuss BD BemectB B KOJUYECTBE 10° -107 r wm ¢
KOHIIEHTpaIuel B BO3AyXe 10° - 10° r/n.

Jlabopatopusbie padoTsl 1o Y ®-, UK-cniekrpockonuu u BOXKXX —MC.

4. O0béM y4eOHON JUCHUIJIMHBI

B 3auéTHBIX B akanem.

Bunpl yue6HOI paboThI €IMHHLIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyIMTOpHBIE 3aHATHS: 2 72
Jlextuu (Jlek) 1 36
[Tpaktuueckue 3ansatus (I113) - -
Jlaboparopust 1 36
CamocrositesbHas padora (CP): 2 72
CamocTosiTenbHOE U3YUCHHE Pa3IeNIOB AUCITUTUINHBI, 2 72
MOITOTOBKA K TAOOPAaTOPHBIM paboTaM
Buja xkoutpoJisi: 3a4ét / 3k3amen — 3auéTt

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
"TIpyHIMIIBI KOMIIOHOBKY YHEPTrOHACHIIIEHHBIX MATEPHAJIOB PA3JIMYHOr0 Ha3HAYeHHus "'
(b1.B./1B.7.1)

1. e AUCHMIUIMHBI — O3HAKOMJIEHHE OOYydYaloIUXCs € OOUMMH TNPUHIUIAMH
CO3JIaHUs YHEPrOHACHIIICHHBIX MaTepuasioB (OM) pa3nuyHOro Ha3HAYeHUs — ApPTUILICPUHCKUX
OpoXoB, TBEPAbIX pakeTHbIX TomauB (TPT), MHOrooOpa3HbIX COCTaBOB TI'pPa)kJaHCKOTO
IIPUMEHEHHUS (U1 TOPOXOBBIX aKKYMYJIITOPOB JAABJIEHUS U ra30T€HEPATOPOB, BCIIOMOTraTEIbHbIX
JBUTATENel KOCMUYECKUX CHUCTEM, METEOPOJIOTMYECKUX M MPOTHUBOTPAOBBIX PAaKeT, MarHUTO-
THJIPOAMHAMUYECKUX T€HEpaTOPOB, a’pO30JbHBIX CHUCTEM IOXKAapOTYIICHUs, WHTEHCUPHUKAIINN
00bIuM HEPTH, aBTOMOOMIIBHBIX MOAYIIEK 0€30MaCHOCTH U T.I1.).



OCHOBHBIMU 337ja4aMU AUCLUIIIINHBI ABISIOTCS:

- JaThb INpEeACTaBI€HHWE O pa3HooOpasuu  TpeOOBaHMH, NPEABABIAEMBIX K
HHEPrOHACHIILIEHHBIM MaTepHallaM, CO CTOPOHBI OPYXKHUS U CUCTEM IPa’XAAHCKOTO IMPUMEHEHUS
(Mo SHepreTHYecKMM M OaNIMCTHYECKHM IapaMeTpaM, MEXaHHYECKMM U PpPEeOJOrMYeCKUM
XapaKTEPUCTHKAM, YyBCTBUTEIFHOCTH K BHEIIHUM BO3ACUCTBUSAM, (PU3MUECKOW U XUMHUYECKOU
COBMECTHUMOCTH KOMIIOHEHTOB, TEXHOJIOTHYECKUM XapaKTePUCTUKAM U Jp.);

- JaTh NPEACTABICHUE O MPUOPUTETHBIX XapaKTEPUCTHKAX IIPU KOMIIOHOBKE OT/EIbHBIX
BUJIOB IIOPOXOB U TOILIUB,;

- TMO3HAKOMUTH C TPUHIMIIAMH M OCOOEHHOCTSMH KOMIIOHOBKM OCHOBHBIX BHJIOB
IIOPOXOB U TOILIUB;

- copmupoBaTh y 00yYaromUXcs CIIOCOOHOCTh HAa OCHOBE KOMIUIEKCHOTO IOAX0Ja
KOMIIOHOBATh pa3jM4yHble SHEPrOHACHIIIEHHbIE MaTepuaibl, OOJaJaroUIMe ONTUMAIbHBIMU
XapaKTEePUCTHKAMH, YYUTHIBAIOIIMMHU TOJIHBIN HA0Op MpenbsaBiIseMblXx K DM pasHOPOIHBIX U
IPOTUBOPEUYMBBIX TPEOOBAHUM;

enu u 3aaun Kypca JOCTUTAIOTCS C IIOMOILBbIO 03HAKOMJIEHHSI CTYI€HTOB:

- C COBPEMEHHBIM COCTOSIHHEM pa3BUTHUA 1opoxoB, TPT u cocTaBOB rpakaaHCKOTo
HA3HAYEHUs B ICTOPUUYECKOM KOHTEKCTE;

- C IPUOPUTETHBIMH XapaKTEPUCTUKAMU NPU KOMIIOHOBKE OTJEJIbHBIX BUJIOB IIOPOXOB U
TOILIIUB;

- C IPUHIMIIAMH U OCOOEHHOCTSIMH KOMIIOHOBKM COBPEMEHHBIX 3HEPrOHACHIIIEHHBIX
MaTepHaJiOB Pa3INYHOTIO HA3HAYCHHS U TpeOOBaHUIMHU K DOM;

Hucuunnuna "[lpuniunsl koMnoHoBku DHM paznuynoro HazHaueHus" Oazupyercs Ha
3HAHUSX U YMEHHSX, TOIYYEHHBIX CTYyJCHTaMHU NpU M3y4eHUH (PU3MKHA, MAaTEMATHKH, o0mel u
HEOPraHMYeCKOM, OpPraHn4ecKoi, PU3NUEeCKOl XUMHHM, JUCIIEPCHBIX CUCTEM M MOBEPXHOCTHBIX
ABJICHUM, XMMHMYECKOM M TEXHUYECKOM TEpMOJMHAMUKHU, MEXAaHUKU U MaTepHaOBEACHMUS,
o01ielt XMMUYECKON TEXHOJIOTUH, POLIECCOB U aINapaTOB XUMHUECKOW TEXHOJIOTUH, YKOJIOTHH,
a TaKk€ OCBOCHHBIX K Hayajy MpENno/aBaHus JAHHOM JUCHUIUIMHBI CHEIHAIbHBIX KYpPCOB
"JHeproHachlIleHHbIe MaTepUaibl: BUbl, CBOICTBA, MpuMeHeHue", "BHyTpeHHss O6amimcTika”,
"®uzuka mnomumepoB", "Xumusa mnoiaumepoB", "Xumudeckas ¢uzuka OHM", "Teopus
TEXHOJIOTHYecKuX npoueccoB", "TexHnonorus nepepadorku SHM".

2. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUTIIUHBI

N3ydyenne nucuumuimeel «lIpuHnmner komnoHoBkn OHM pa3nnyHOro Ha3zHa4YeHMs» MIPU
MOJIFOTOBKE CIEUAINCTOB MO CHENUAIBHOCTH «XUMHUYECKasi TEXHOJIOTHS SHEPTrOHACHIIIEHHBIX
MaTepHaJoB U3JIEJIN» HaNpaBJIeHO HAa (OPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUH.

OO01eKyIbTYPHBIX:
- CMOCOOHOCTBIO K a0CTPAKTHOMY MBIIIICHHIO, aHanu3y, cuHTe3y (OK-1);
O6menpodeccnoHaTbHBIX:

- CIIOCOOHOCTBIO  HCHOJB30BATh  MaTeMAaTUYeCKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3aa4 cBoel npodeccnonansHoi nestenpaoct (OITK-1);

- CIOCOOHOCTBIO MPO(ECCHOHAIBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
AHAIUTUYECKOE 00O0pYyI0BaHHE, CIIOCOOHOCTHIO K IPOBEACHHUIO HAYYHOI'O HCCIENOBAaHUS U
aHaJIM3Y MOJYYSHHBIX MPHU ero npoBeaeHuu pe3ynbraroB (OI1K-2);

[TpodeccnonanbHBIX:
- CIIOCOOHOCTBIO M3y4yaTh HAayYHO-TEXHHYECKYI0 HWH(POPMAlMIO, OTEYECTBEHHBIH U
3apyOeXHBIN OMBIT o TeMaTuke uccienosanuii (ITK-10);
ITpodeccronanbHO-CIEUATU3UPOBAHHBIX
- CHOCOOHOCTBIO YNPAaBIATH TEXHOJOTHYECKHMMM IpOIECCaMU MOJYYEHHs] TOpPOXOB,
TBEPABIX PAKETHBIX TOIUINB, MOJIMMEPHBIX KOMIIO3MIIMOHHBIX MaTE€pPHANIOB U M3JEINN U3 HUX, a
TaKXKe OTJEJIbHBIX KOMIIOHEHTOB, INPOTHO3UPOBaThb W PEryjlupoBaThb HX OSKCIUIyaTal[MOHHBIE
CBOWCTBA, OTIPEACIATH MapaMeTPhbl TEXHOJOTHIECKUX TpolieccoB ux noiyuenus ([ICK-2.1);



B pezynomame usyuenusn oucyuniunvl cmyOoeHm 0014CeH:

3namo:

— IIMPOKUI CHEKTp HANpaBiIeHUN NpuMeHEHUs OM B BOEHHOM JI€J€ U I'Pa)XIaHCKHUX
OTpacJIAX IKOHOMUKH CTPAHBI;

— COBPEMEHHOE COCTOsHME pa3BUTHS NOpoxoB, TPT M coCTaBOB TI'pakIaHCKOTO
Ha3HAYCHUS;

— TpeOoBaHUS K KOMILJIEKCY CBOWCTB SHEPrOHACBILIICHHBIX MaTepHajoB (3HEPreTHKe,
O0AJUIMCTUYECKUM  IIapaMeTpaM, MEXaHHYEeCKUM U PEOJOIMYECKUM  XapaKTepUCTHKaM,
YYBCTBUTEIBHOCTH K BHEIIHUM BO3JCHCTBHSM, (PU3NYECKON M XMMHUYECKOH COBMECTHMOCTHU
KOMIIOHEHTOB, TE€XHOJIOTMYECKMM XapaKTepPUCTHUKaM M Jp.), BBITEKAIOLIUME M3 YCIOBUH HX
IPUMEHEHUS;

— T[PUHUMOBI U OCOOCHHOCTH KOMIIOHOBKHM COBPEMEHHBIX 3HEPrOHACBIIICHHBIX
MaTEpUaIOB Pa3IMYHOIO HA3HAYCHUS;

Ymemn:

— (opMmupoBaTh M3 KOMIUIEKCA CBOMCTB KaXKJIOTO M3 OT/AEIbHBIX BHJOB IOPOXOB U
TOIJIMB HA0Op MPUOPHUTETHBIX XapAaKTEPUCTHK, YUUTHIBAEMBIX MPU KOMIIOHOBKE DM B nepByro
ouepe.ib;

—  CO3/1aBaTh COBPEMEHHBIE DHEPrOHACHIIICHHBIE MaTEpHajbl PAa3JIUYHOIO HAa3HAYEHUS
Ha OCHOBE 3HAaHWH MO 00ECHEYEHUI0 PA3IUYHBIX XapaKTepUCTUK DM, OCHOBHBIX IPHHLUIIOB
KOMIOHOBKM DM M 0COOEHHOCTEHN OTAEABHBIX BUA0B DM

Braoemw:

—  METOJaMH Hay4YHBIX UCCIIEIOBAaHUN KOMILJIEKCAa CBOUCTB DM

—  HaBbIKaMM KOMIIOHOBKHM 3HEPIOHACBILICHHBIX MATEPUAJIOB PA3JIMYHOIO HA3HAYCHMUS,
o0ajaroIuX ONTUMAJIbHBIM COCTAaBOM C TOYKU 3peHHUs 0OecreyeHHsl MOJIHOI0 KOMIUIEKCa
TpeOyeMbIX XapaKTEPUCTHK (IHEPreTUUECKUX U OAINTMCTUYECKHUX MMapaMeTpOB, MEXaHUUYECKUX U
PEOJIOTUYECKUX XapaKTEPUCTUK, YYBCTBUTEIBHOCTH K BHEIIHUM BO3JCHCTBUAM, (PU3NUECKON U
XUMHUYECKON COBMECTUMOCTH KOMIIOHEHTOB, TEXHOJIOTUYECKUX XapAKTEPUCTHK U JP.).

3. Kparkoe conep:kanue TUCHUNIAHBI:

[[upora npumeHeHUs U KiacCU(UKALK SHEPTOHACBHIIICHHBIX MaTepHaioB BOCHHOTO U
IPaXXAAHCKOTO HA3HAYEHUS [0 OCHOBHBIM CBOMCTBaM, IapamMeTpaM M XapaKTEpUCTUKaM
(PHEepreTHyecKUM M OAUTMCTUYCCKHM MapamerpaM, MEXaHHYECKHMM ¢ PEOJIOTHYSCKHM
XapaKTepUCTHKaM, YyBCTBUTEIBHOCTH K BHEIIHUM BO3JCUCTBUSAM, (PU3MUECKOW U XUMHUYECKOU
COBMECTUMOCTH KOMIIOHEHTOB, TEXHOJIOTMUECKUM XapaKTePUCTUKaM U Jp.).

IIpropuTeTHBIE XapaKTEPUCTUKU ITPU KOMIIOHOBKE OT/EJIBHBIX BUJIOB IIOPOXOB, TOILIUB U
COCTaBOB (MMPOKCUJIMHOBBIX U OAJUIMCTUTHBIX apTuiuiepuiickux nopoxos, TPT GamnucturHoro
U CMECEBOr0 THUIIOB, MUPOTEXHUYECKUX COCTABOB) KaK BOEHHOTO, TaK M TPaKIaHCKOTO
npuMeHeHus. O630p OCHOBHBIX XapaKTEPUCTUK U CLIOCOOOB UX PErYIUPOBAHUS U 00eCIIeUeHHUS.

OcHoBHBbIE TpeOOBaHUS K CBOMCTBAM M TPHHIMIIBI KOMIIOHOBKHM OCHOBHBIX BHJIOB
HHEPrOHACHIIIEHHBIX MaTEPHAIIOB:

1) apTHIEpUIICKHX TOPOXOB, B TOM YHCIE JUIS MOIIHBIX JATbHOOOMHBIX ITOJIEBBIX

OpyIuii, TAHKOBBIX U NMPOTUBOTAHKOBBIX IYIIEK, MUHOMETOB; OCOOEHHOCTH MOPOXOB
JUTSL MOJTYJIBHBIX METaTeIbHBIX 3apsAioB (MM3);

2) OammucTUTHBIX TOpoxoB © TPT (BBICOKOMMITYJIBCHBIX Ui MapiieBbix PJI,
HU3KOTEMIIEPATYPHBIX JJI1 TIOPOXOBBIX aKKymyssitopoB pasieHus (ITAJ]) u
Pa3IMYHBIX Fa30T€HEPATOPOB U JIp.);

3) cmecebix TPT, B ToM 4mcie ¢ MCMOJIL30BAHUEM HETPAJUIIMOHHBIX KOMIIOHEHTOB
(oxkucnuTeNsd, TOproYero), odecrneurBalOUIMX Haubojee BBICOKHME SHEPreTHYEecKHe
XapaKTePUCTHKHY;

4) cocTaBoB Ui MHTEHCU(DUKAIIMU T0OBIYH HE(TH;

5) TPT mist METEOPOIIOTHYECKHX M MPOTHBOIPAIOBBIX PAKET;

6) cocCTaBOB Ul aBTOMOOMIJIBHBIX MOYIIEK O€30IaCHOCTH;

7) cocTaBOB ISl a9PO30JIBHBIX CHCTEM TT0KAPOTYIICHHUS;



8) TBEPIBIX MIa3MEHHBIX TOIUTUB IS MArHUTO-TUAPOIUHAMUYCCKIX TEHEPATOPOB;

9) TPT s BcrioMOraTelIbHBIX IBUTATEIeH KOCMUYECKHX CHCTEM,

10) coctaBoB Juisi THOKHMX YAJIMHEHHBIX KyMYJISTUBHBIX 3apsnoB (YK3) Ha monumepHoit
OCHOBE;

11) cocTaBOB /Jisi MMOJyYeHHsI UCKYCCTBCHHBIX ajiMa30B aOpa3sMBHOIO MHCTPYMEHTA JUIS
MaITHHOCTPOCHUS.

[Ipu uTeHUM Kypca MOTYT OBITh JOMOJHUTEIHHO PACCMOTPEHBI BOIPOCH KOMITOHOBKHU

JIPYTUX COCTABOB, aKTYaJbHBIX B IAHHOE BPEMHI.

4. O0béM yueOHOM JUCUUIIJIMHBI

B 3auétHbBIX B akanmewm.
Bunpl yaeOHoI paboThI €AMHULIAX yacax

O0masi Tpy10eMKOCTh JIMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 3 108
AYIUTOpHBIE 3aHATHUS: 1 36
Jlexuuu (Jlek) 1 36
[IpakTnueckue 3ansatus (113) - -
JlaGopaTopus - -
CamocrosiTtesbnas pa6ora (CP): 1 36
CamocTosiTeIbHOEC U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 1 36

Bupa koHTpoOJIsSi: 3a4€T / IK3aMeH 1 JIxk3ameH (36)

AHHOTauus padoyeii NporpaMMsbl JUCHUTLIMHBI

"NudopManuoHHbIe TEXHOJOTHHA B XUMHUH YHEPrOHACBHIIIIEHHbIX MaTepuajoB"

(b1.B.AB.7.2)

1. Hemm JAMCUUMIUIMHBI —  TIO3HAKOMHMTb  CTYAEHTOB C  COBPEMEHHBIMHU
HHq)OpMaHHOHHBIMI/I TCXHOJIOTUAMHA, IMPUMCHAIOIIMUMHACA Ha pPa3JIMYHbIX CTaJudX HAY4YHO-
UCCIIEI0OBATEIbCKOW U MH)KEHEPHOU JEATeIbHOCTH B OOJIACTH CHHTE3a, CTPOCHMS, TEXHOJIOTHH,
MPUMCHCHUA DHCPIrOHACBIIICHHBIX MAaTCPUAJIOB.

OCHOBHBIMHU 33/1a4aMU AUCLUIIIUHBI SBJISETCS:

HAay4YUTb CTYACHTOB I10JIb30BATLCSA KOMIIBIOTCPHBIM O6€CH€'~I€HI/I€M, npeaHa3HauYCHHBIM
JUIs  yIpaBJIeHUs NpUOOpaMH U HKCIEPUMEHTANbHBIMM YCTaHOBKaMH, INPUMEHSEMBIX JUIs
aHaJIM3a U UCCIIeI0BAaHUSI CBOMCTB SHEPTOEMKUX MaTepuasoB; Uil cOopa, aHalu3a U 00paboTKU
HOJYYEHHBIX JaHHBIX. [I03HAKOMUTH CTYJIEHTOB C IIUPOKUM KPYTOM HAayUHBIX KOMITBIOTEPHBIX
nporpamMm Hu 0as JAaHHBIX, HCIIOJIb3YEMbBIX IPU BBIIIOJIHCHHUUN TCOPECTUYCCKUX W MNPHUKIIAJHBIX
paboT B 00J1aCTH SHEPreTHYECKUX MaTepPHUaIOB.

2. TpeboBanus K pe3yJbTaTaM 0CBOEHHS THCIHUIIJIHHbI
Nzyuenne aucuuruiniel «MHbOpMalMOHHBIE TEXHOIOTHH B XUMHH YHEPTOHACHIIIIEHHBIX
MaTepuasoB» IMpHU MOATOTOBKE CIELUUATNCTOB MO CHEHHATBbHOCTH «XHUMHUYECKas TEXHOJIOTHUS
HHEPrOHACBHIIIEHHBIX MAaTEpUaTOB H3JENUN»  HampaBieHO Ha (OPMHUPOBAHUE CJETYIOLIIUX
KOMIIETECHITNH.
OO1IeKyIbTYPHBIX:
- CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIICHHUIO, aHanu3y, cuaTesy (OK-1);
Ob6menpoheccuoHaTbHBIX:
- CHOCOOHOCTBIO  HCIOJB30BAaTh  MaTeMaTU4YeCKHWe,  €CTeCTBEHHOHAYYHbIE U
WH)KCHEPHBIE 3HAHUS JUIS PEIICHHs 3a1a4 cBoel npodeccnonansHoi nesrenbaoct (OI1K-1);
- CHOCOOHOCTBHIO MPO(ECCHOHANBHO HCIOJIb30BAaTh COBPEMEHHOE TEXHOJIOIMYECKOe U
aHAJTUTHYECKOe O00O0pYyIOBaHME, CIIOCOOHOCTHIO K MPOBEAECHUI0 HAYYHOTO HCCIEIOBaHUSA H
aHaJIM3y MOJYYCHHBIX TIPU €ro MpoBeaeHuu pe3yabtatoB (OITK-2);



[TpodeccronanbHbIX:
- CHOCOOHOCTBIO H3y4yaThb HAYyYHO-TEXHUYECKYI0 HMH(POpPMAIUIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanuii (ITK-10);
[IpodeccrnonanbHo-criennaiIn3nPOBaHHbIX
- CIIOCOOHOCTBIO YHPABIATh TEXHOJIOTMYECKMMHU MpPOIECCaMH TOIY4EHHUS IOPOXOB,
TBEPJABIX PAKETHBIX TOIUIUB, MOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTEpHaliOB U M3JCIUN U3 HUX, a
TaKXKe OTJENbHBIX KOMIIOHEHTOB, INPOTHO3UPOBATh W PETYIUPOBATh WX OSKCIUTyaTal[MOHHBIC
CBOMCTBA, OMPEEIIAThH MapaMeTPbl TEXHOJOTMYECKHX mporieccoB ux monydenus (I[ICK-2.1);

B pezynomame usyuenusn oucyuniunvl cmyoeHm 0014CeH:

3namy:

— OCHOBHBIE BO3MOXXHOCTH COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHHA JUIs
MOCTAaHOBKMU 3a/ay, cOopa, aHanu3a U O0OpabOTKHU SKCIEPUMEHTAIBHOM U JIUTEpaTypHOI
uHpOpMaLKU B 00JIaCTH XUMUHU, XUMUYECKON (PU3UKU M TEXHOJIOTHH SHEPrOEMKUX MaTepHAJIOB,;

— o0mactd mNpUMEHEHHUS, BO3MOXKHOCTH, TEOPETHUYECKHE OCHOBBI, OTpPaHHYCHUs
KOMIIBIOTEPHBIX MPOTpaMM JUIsl pacdyeTa mapaMeTpoB B3PHIBUATOIO MPEBPALIEHUS IHEPTOEMKUX
MaTepHajoB;

Ymemy:

—  OCYIIECTBJIATH TOUCK HH(MOpMAIMH TO (PUIUKO-XUMHUYECKHM, TEPMOXUMHUYECKUM,
TepMO(DU3NYECKUM U B3PbIBUATHIM CBOWCTBAM 3HEPrOEMKHX COCIUHEHUI B JIOKAJIBHBIX U ON-line
0a3ax JaHHBIX, TIOUCKOBBIX CHCTEMAX;

— TPHUMEHATh MPOrpaMMHOE OOECleYeHHe Ui TOJIyYeHHs! JaHHBIX C TPUOOPOB U
000pyI0BaHUSs, SKCIIEPUMEHTAIBHBIX YCTAHOBOK, aHAIM3a 1 00paOOTKH JaHHBIX,

— paccuuThiBaTh  (PU3UKO-XMMUYECKHE, CHEKTpalibHble, B3pbIBUAThIE CBOWCTBA
SHEPrOeMKHUX COCTUHEHUN;

Braoemw:

—  HaBbIKaMM KBaHTOBOMEXaHMYECKOI'O pacueTa CTPYKTYpBhl, pEaKIMOHHONW aKTUBHOCTH
C, N, O-HutpocoenuHeHMi, pacueTa W aHajM3a KojeOaTeIbHBIX CIEKTPOB, HHTAJIBIIUU
00pa30BaHMs SHEPTETUYECKIX MATEPHAJIOB C HCIIOJIb30BAHUEM PA3ITUIHBIX METOJIOB.

—  HaBbIKaMHM aHalIM3a CIEKTPO(OTOMETPHUECKON U XpomaTorpaduuexoi nHpopmanuu
C MCIIOJIb30BaHUEM CIIELUAIN3UPOBAHHOTO IPOTPAMMHOT0 OOeCTieueHH s,

— METOJaMH pacueTa OCHOBHBIX I1apaMETPOB IIPOIECCOB TOPEHHS W JCTOHAIUU
HHEPrOEMKHX COEAMHEHUH.

3. Kparkoe conep:kanue JUCHUIIUHBI:

3.1. Beenenue

3amaun  kypca. OCOOCHHOCTHM NPUMEHEHUS KOMIBIOTEPOB M HMH(POPMAIMOHHBIX
TEXHOJIOTHMI Ha Pa3jM4YHBIX CTaJAMSIX DPELICHUS HAYYHBIX M HMHKEHEPHBIX 3a1ad. [IpmHiumnel
MPUMEHEHHS KOMIBIOTEPOB JJIsl YIPaBICHUs] HAyYHBIMH MPHUOOpaMU U 3KCIEPUMEHTAIbHBIMU
YCTaHOBKAMH.

3.2. [IporpamMMHbI€ MPOAYKTHI ISl TEOPETUYECKON U 001Iel XUMUN

IIporpaMMbl KBaHTOBOXMMHYECKOTO pacueTa CTPYKTYpbl, CBOWCTB, pEaKLMOHHOMU
aktuBHOCTH C, N, O-HUTPOCOCOWHEHHWN C UCIOJH30BAHUEM PA3JIMYHBIX  METOJIOB
MOJIEKYJISIPHOTO MoJeNupoBaHus. OCOOEHHOCTH, BO3MOXKHOCTH M OTPAHUYEHHS DPA3TUUYHBIX
MeTOJI0B pacueTra. PacueT u aHanu3 xonebaTenbHbIX CIIEKTpoB. Pacuer sHTanbnuu o0pa3zoBaHUs
HHEPreTUUECKUX MATEpUAJIOB.

Kommnekc nporpamm ACD Labs. Oo6pabotka SAMP (Cl3), [IMP, HUK- cnekrpos
HUTpocoenHeHuH. [IpuMenenne B ®HUIKOCTHOM U Ta30BOi XpoMaTtorpaduu.

3.3. Kommekc mporpamm uisi pacdyeTa TEPMOAMHAMHYECKHX PABHOBECHUU CIIOKHBIX
TeTEPOreHHBIX MHOTOKOMIIOHEHTHBIX CUCTEM IPU NOBBILIEHHBIX TEMIIEPATYPAX U JaBICHUSAX.

IIporpaMMa pacuera TEPMOIMHAMUYECKMX PABHOBECHU CIIOXKHBIX TI'€TEPOTEHHBIX
MHOTOKOMIIOHEHTHBIX CHCTEM IIpM MOBBIIEHHBIX Temmeparypax M nasiaeHusx — REAL.
Teoperndeckne OCHOBBI, aITOPUTM PACUETa, BOZMOKHOCTU MPOTrPaMMBl, 00JIACTH MPUMEHEHMS,



orpanuueHus. Pacyersl cocraBa MpoIyKTOB TOPEHUS M UX TEPMOJIMHAMHYECKUX TapaMeTPOB ISt
MHOIOKOMIIOHEHTHBIX CHUCTEM IIpU IIOCTOSHHOM JaBieHuu uian oO0béMe. Pacuersl ¢
an1rabaTUYecKUM paclIMpeHUeM. YYeT BIMSHHUS KUHETHYeCKHX (aKTopoB. PacdeTsl TEImoThl
TOpPEHHUs, CHJIbl U MOTEHIMala I0opoXa, yASIbHOI0 MMIIyJbCa, IapaMeTPOB B KaMepe CropaHus
PaKEeTHOTO JIBUTATEIISA, B CEYCHUU U HA CPEe3e COIUIA.

3.4. IlporpamMMsl pacueTa napaMeTpoB JETOHALUHU, YAAPHbIX aauadar

[Tporpamma pacuera napamerpoB aeronaruu SD (Shock & Detonation). Teopernueckuii
6a3uc, alNropuTM pacyera, BO3MOXKHOCTH IMPOrpaMMbl, OOJIACTH NPUMEHEHUs, OrpaHUYCHMS,
CpaBHEHHE C 3apyOS)KHBIMU aHAIOTAMHU.

Pacuer mapameTpoB cTaniMoOHapHON AETOHALMY B3pbIBUATHIX cucTeM. Pacuer mapameTpos
JNETOHAIMU, KaK (YHKIIMM TUIOTHOCTH M COCTaBa CMecH. PaBHOBEcHbIE W '"3aMOpOKEeHHBIC"
annabaTel pacIIMpeHus MPOAYKTOB JAeTOHaluu. Pacuer paBHOBECHBIX U '"3aMOpPOXKEHHBIX"
yaapHbIx anuadar (aauabat ['ForoHno) MpoIyKTOB B3PHIBA.

[Iporpamma "EXPLOSIVE" nns pacuera mapamMeTpoB JETOHAIIMU C HCIIOJIb30BAHHEM
MOJYIMITHPUIECKUX METOIOB.

3.5. Cnenunanu3upoBaHHble Hay4yHble 0a3bl JaHHBIX

baza naHHBIX TEPMOIUHAMUYECKHX, TEPMOXHUMHUYECKHX, TEPMOPH3UUYECKUX CBOWCTB
BemecTB — ASTD. Ananu3 oOpaTMMbIX XUMHUYECKMX peakuuil (BIMSHUS Ha UX IPOTEKaHUE
JABJICHUS U TEMIIEPATYPHI).

baza naHHBIX 1O TEepMOAMHAMUYECKMM CBOICTBaM sHeprermueckux marepuanos ICT-
database. Ee coneprkanue, 001acTi MpUMEHEHUs, TOUCK HEOOXOIMMOi HH(OpMaIIny.

ba3a naHHBIX IO CBOMCTBAM M CTAllMOHAPHOMY FOPEHUIO SHEPreTUUECKUX MaTEpUAJIOB —
FLAME (PXTY wum. JI.1. Menneneesa). Conepxanue 0a3pl JaHHBIX, [MOMCK HEOOXOAMMOMN
UH(pOpMalUY, BO3MOKHOCTH aHAJIN3a.

baza maHHBIX MO YyBCTBHTEIBHOCTH PHEPTrEeTHUECKUX MATEPHAJIOB K PA3IMYHOTO poJa
MexaHnnueckuM BoznedcTBusiM — HAZARD (PXTY um. JI.U. Menneneesa). [Ipuniunsl ee
MIOCTPOCHHS M COJEpXKaHWE, TOUCK HEOOXOMUMOH WH(pOpMAIHU, MPUMEPHl MPUMEHEHHsS IS
OLIEHKH 0€30MaCHOCTH XMMUKO-TEXHOJIOTHYECKHUX TPOLIECCOB.

[Ipumepsl nmpumeHeHus on-line 6a3 gaHHBIX JUId HOWCKa MHGOpMaluu 1Mo (PU3MKO-
XUMHUYECKHM,  TEPMOXMMMYECKHM,  TEpMOJMHAMUYECKMM,  B3pBIBYATBIM  CBOMCTBaM
sHepreTuueckux matepuanoB (6a3el manHbiX NIST, FACT Thermochemical Database, Shock
Wave Database u ap.).

3.6. [IporpamMmMHOe obecrieueHue JUIsl MONTY4YEHUs JaHHBIX ¢ IpUOOPOB U 00OpyIOBaHUS,
aHanu3a 1 00pabOTKU JaHHBIX.

[IporpaMMbl  ans  moslyueHuss W 00pabOTKM  CHIEKTPOPOTOMETPUYECKOW U
xpomarorpaduueckoit nadopmaru Xcalibur, Soft Spectra, Omnic, MyabTUXpOM.

CnemnammsupoBanHas  nporpamma  STATISTICA. Bo3MoxHOCTH — TIpOTpamMBbl,
UCTIOJIb3yeMbl€ METO/Ibl, TPUMEPbI IPUMEHEHUS U1 00pabOTKU U aHAIN3a JaHHBIX.

3.8. Hcnonp3oBanue cet Internet st mowcka HEOOXOAMMOW HAyYHO-TEXHHUYIECKOU
uHpOpMaLIUH.

ITouckoBeie cucrtembl ScienceDirect, Scopius, Reaxys u ap. DnekTpoHHas Hay4dHas
6ubmuoreka E-Library. Ilatentnbie 6a3bl nanHbix (Ha mpumepe Europ’s Network of Patents
Database).



4. O0béM y4eOHOM JUCHUIJIMHBI

B 3auérHbix B akanmem.
Bunpl yue6HOM paboTh eIMHNIaX qacax

OO0mas TPyA0eMKOCTh TUCIUIIJIHHBI 10 Y4e0HOMY IJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1 36
Jlextuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I13) - -
Jlaboparopust - -
CamocrositesbHas padora (CP): 1 36
CamoCTOsATEeNbHOE NU3YYCHHUE Pa3/IeNIOB JUCIUTUTHHEI 1 36

Buja kouTpoJisi: 3a4€T / 3k3aMeH 1 Ik3ameH (36)

AHHOTANUsA padoyei MPOrpaMMbl JUCHUILIHHBI
"Coumos1orusi ¥ NCUXO0JIOTHA ypaBJieHus'"
(51.B.1B.8.1)

1. Heap aucuumimHbl: GOPMHUPOBAHUE Y O0YYAIOMIETOCs [EJIOCTHOTO MPEICTABICHHS

00 ynpaBJIeHUYECKOU NEeITEIbHOCTH.

3agauyu AUCHMILINHBI:

- 3HAKOMCTBO C OCHOBHBIMHU TCOPUAMHU H KOHLICIIOUAMU COLUOJIOTrMM MW IICUXOJIOTIMH
yIpaBJICHUS;

- OCBOCHHEC OCHOBHBIX KaTeFOpHﬁ, HOHATHU U TCPMHUHOB COLOUOJOIMHU M IICUXOJIOIHWH
yIpaBJICHUS;

- 3HAaKOMCTBO C OCHOBHBIMH METOJaMH COIMOJIOTUYECKOTO aHaju3a IPOIECCOB
yIpaBlIeHUS U MPAKTUKON UX MPUMEHEHUS;

- IIOKAa3 B3aNMOCBA3HU YIIPABJICHUA C pa3JIMYHBIMU COIUAJIBHBIMHA ITOACUCTEMaAMU 06HIGCTBa
¥ OTHOCHUTEIFHOM CaMOCTOSITEIbHOCTH 3TOH cepsl.

Henn 1 3aa4un Kypca A0CTUTAIOTCA € IOMOIIBIO: 03HAKOMIIEHUSI C TEOPETUUECKUMH U
METO/I0JIOTUYECKUMH OCHOBAaMH COITMOJIOTMH M NCUXOJIOTHH YIPABIEHUS; OCBOCHHUS] OCHOBHBIX
COLIMOJIOTHYECKUX W TICUXOJIOTMYECKHUX IMOHSITHHM, 3aKOHOMEpPHOCTEH  OOIIEeCTBEHHOTO
yCTpOMCTBA W  pa3BUTHUS, O3HAKOMIIEHUS C METOJaMH MPOBEIEHUS  KOHKPETHBIX
COITMOJIOTHYECKUX MCCIEAOBAaHUN M CIIOCOOaMH aHAlIM3a COUUATBHBIX (DAKTOB M SMITMPUUYECKHUX
JAHHBIX.

2. TpeGoBanus K pe3yJbTaTaM OCBOCHHUS TUCHUILTHHBI

Nzydyenne mucturuinHbl «COIUONOTUS U TICUXOJOTHS YIPaBJICHUS» MpPHU TMOATOTOBKE
CIIEIUATIMCTOB TI0 CIEIHUATBHOCTH «XUMHYECKasi TEXHOJOTHSI SHEPTOHACHIIIICHHBIX MaTEpPHAJIOB
U3JIEHID) HANlpaBiIeHO Ha (OPMUPOBAHUE CIETYIOMINX KOMIETEHIIUH.

OO1IeKyIbTYPHBIX:

- TOTOBHOCTHIO JEHCTBOBATh B HECTAHJAPTHBIX CUTYAIUsIX, HECTU COIUATIBHYIO U
TUYECKYIO OTBETCTBEHHOCTH 3a npuHsAThie pemenus (OK-6);

- TOTOBHOCTBHIO K CaMOpPa3BUTHIO, caMOpealu3alii, HCIOJb30BAHUIO TBOPYECKOTO
noteHiuana (OK-7).

Ob6menpodeccnoHaTbHBIX:

- TOTOBHOCTBHIO PYKOBOJHUTH KOJJIEKTUBOM B cdepe cBoeil mpodeccuoHaIbHOM
JeATeIbHOCTH, TOJIEPAHTHO BOCIIPUHHUMAs COIMAJIbHbIE, dTHUYECKUE, KOH(ECCUOHATbHbIE U
KkynbTypHble paznmuuus (OIIK-5).

B pe3ynomame u3zyuenun Ooucyuniunovt 00y4ar0wuiica 00aHcen:

3HamMb:

- OCHOBHBIE MOHATHUS U KaTETOPUU COLIMOIOTHH U MICUXOJIOTHH YIIPaBICHUS;

- crienu(UKyY COLUaNbHO-YIPaBICHUYECKUX OTHOIIEHUH B OOIIECTBE;

- CcolMalbHble MeXaHU3Mbl (OPMUPOBAHMS U YIPABICHUECKOTO PpEryIupOBaHUs
COLMAIBHBIX MPOOIIEM.



ymemb:

- AHAJINU3UPOBATH BIIMSHUE COLMAIBHBIX 3aKOHOMEPHOCTEM Ha YIIPABICHYECKYIO
NESITeIbHOCTb U €r0 BO3MOKHOCTH B pab0Te KOMaH/Ibl;

- IPUMCHSATH IIOJIyYCHHBIE 3HAHHUA B IPAKTUYECKON [EATENBHOCTH 110 IPUHATHIO
YIPABJICHUYECKUX PELIECHU;

- 2(@eKxTUBHO UCMONB30BaTh COLMOJOTMYECKHE METOAbl cOopa CcOLUaIbHON
uHpOpMaLUu 1715 pa3pabOTKU yIPAaBICHUECKUX 33/1a4;

- IPUMEHSATh TEOPETUYECKUE IPUHIUIIBI COLIMAIILHOTO YIIPABJICHUS Ha PAKTUKE;

- 00pabaTbIBaTh SMIHUPUYECKUE M IKCIEPUMEHTAIbHBIC TaHHBIC W MPUMEHATH UX IS
pEILIEHNUs yIIPaBICHYECKUX 3aad.

enaoems:

- HaBBIKAMU JIMaTHOCTHUKH W aHAJIM3a OPraHU3allMOHHO-YIIPABICHYECKHX POOIeM;

- HaBBIKAMH HCIIOJIb30BAHUSA METOJOB COLMAIBHOW JMATHOCTUKH U COLMOJIOTMYECKOIrO
aHaJIM3a B PEUICHUU YIIPABICHYECKUX 3a/1a4.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

VYnpaBieHne nepcoHaNoM Kak crnenuduyeckas obnacte ympasineHus. ConepxaHue
HOHATHSL «yIpaBleHHe ImepcoHasom», Llenu, cyObekThl, MeTojabl, (YHKUHUU YIpPaBICHUA
nepcoHangoMm. IIpenMer u MecTO yIpaBiaeHUs [EPCOHAIOM B CHUCTEME JPYIMX Hayk.
[TonmmaucuMIIMHapHbBIE HCTOKHU YIIPABJICHUS IEPCOHAJIOM.

CoBpemeHHasi KajpoBasl MOJIMTHKA M KOHIENTyallbHblE JTOKyMEHTHI. lloHsATHE KaapoBoii
noautuku. Ounocodus npennpustua. Kagposslii JoKyMeHT. 3HaueHHe CTHWIIEH PYKOBOJICTBA U
WX BIMSHHUE HA yrpaBlieHue nepcoHanoM. Tumel Bractu. Ctum pykoBojacTsa. [logdop u orbop
nepconana. Kpurepun mnopbopa u orbGopa kaapo. Otambl oTOOpa KajapoB. BHyTpenHue u
BHEIIHME HCTOYHMKH TiepcoHana. OneHka mnepcoHanma. Meroasl OIEHKH TepcoHaa.
ATTecTallMOHHBIE JIUCTHI OLIEHKH PabOThl IEpCOHAIa.

3aKOHBI W  MOJENM OpraHM3allMOHHOrO TMoBeAeHHs. Teopun M HOAXOABI K
OpPraHHU3allMOHHOMY IOBEIEHUI0. ACCEPTHBHOCTb. MOTHBaLUs OpraHU3allMOHHOIO IPOILECCA.
[Tonsitne n Mmexanu3M MotuBauuu. OCHOBHBIE TEOPUH MOTHBAIMU. KapTHHBI yeloBeka B TEOPHSIX
TpynoBoil motuBauuu: «XY-reopus Makl peropa», Teopus denoBeyeckux oTHOLICHUM, Teopus
«Z» Oyuu. BHyTpuIMYHOCTHBIE U TMpoliecCcyajbHble TEOpUM MoTHUBauUMU. Mepapxus
norpebHocreit Macnoy, Teopus notpednocreit JI.MaxKnennanna, Teopus I'epiidepra, Teopus
crpasemymBoctu C.Anamca, Teopust B.Bpyma, Monens Jloynepa-Iloprepa.

dopmanbHble U HedopMalbHble Tpynnbl B opraHuzanuu. Ilonstue palGoueil rpymmsbl.
@yHkuuu HedopMalbHbIX Ipymni. ['pynmnosas criiodeHHOCTh. [Icuxonornueckasi COBMECTUMOCTb.
Knaccudukamus temnepamentoB. Komannawl. [lonstue komannael. CTaHOBIEHHE KOMAaHJbI.
JocronncTBa u Henoctatku komasJ. OpranHuzanuoHHble KOHGMIUKTHL: [lonsTHe. IlpusHaku.
Tunbl  koHQuUKTOB. IIpUyMHBI, JAWArHOCTHPOBAHME M MPEAYNPEXKICHHE KOH(IMKTA.
OpranuzanvoHHasi KyJabTypa: MOHATUE, MOACUCTEMBI, GpyHKunK. OpraHu3alMoHHAs KyJIbTypa:
NOHATHE, TojcucTembl, (yHKIMU. OCHOBHBIE THUIIBI  OPraHU3AIMOHHBIX  KYJIBTYP.
@opMHpPOBAHME KOPHOPATUBHOM  KyJIbTyphl. MeTonbl  ynpaBleHHE OpPraHU3alMOHHON
KynpTypoit. O61mmas moaens nzmenenus OK.

4. O0beM yueOHO TUCUUIJIMHBI

Buzsl yaeOHOM paboThI B 3au. en. B ak.u.
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AyIUTOPHBIE 3aAHSITHSI: 0,9 32
Jleximonneie 3austus (JI3) 0,45 16
[Tpaktryeckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 11 40
Pedepar/CamocrosTenpHas mpakTHYecKas paboTa 0,5 20
CamocTosiTeIbHOC H3YUYCHHUE PA3/ICTIOB TUCITUILUIMHBI 0,6 20
Bua koHTpoJs: 3a4eT / IK3aMeH 3ayer




AHHOTaNUsA padoyeil NPOrpaMMbl JUCUUILIIHHBI
"Un:kenepuas ncuxosorus' (b1.B./[B.8.2)

1. leap AUCHMIVIMHBI: TPUOOPETEHHE CTYACHTAMH 3HAHUN B OOJACTH TCHXOJOTHH
OpraHM3aluy JEATCIBHOCTH JIIOAEH B CHCTEME «4YEJIOBEK M MallMHA», YEJIOBEKa W
npoeCCHOHATIBHON JEeSTEIbHOCTH, Pa3BUTHE MPOGECCHOHATBPHO BaKHBIX KAauyecTB OyayIlero
CIEUAJIACTA.

3agaun AucouIMHbL «VMHXEHepHas ICUXOJIOT s CBOAATCS:

- K Pa3sBUTHUIO IICUXOJOTMYECKOW M JIMYHOCTHOM KOMIIETCHTHOCTH CTYJEHTOB,
HEOOXOAMMOW JJIsl JaJbHEHIIEr0 YCHEIIHOTO BXOXAEHUS B MPO(EcCCHOHANBHYIO Cperdy,
(OpMHpOBAHUIO HMHTEpPECAa K CaMOCTOSATEIBHOMY H3YYEHHUIO TEOPETHMUECKHMX M IPUKIIAJHBIX
OCHOB IICUXOJIOTHH;

- K (pOpMHPOBaHUIO Y CTYIEHTOB CIOCOOHOCTEN K KOHCTPYKTUBHOMY IICUXOJIOTHYECKOMY
caMOaHalM3y W  aHalW3y TOBEACHUS JAPYrUX JONEH ¢ 1enbio Oonee 3PQPeKTHBHOTO
B3aMMO/ICHCTBUS C OKpY Karollel cpeioil B mporecce NpopeccuoHaIbHOM e TebHOCTH;

- K U3YYEHHIO HAyYHBIX OCHOB IICHXOJIOTMUM 4YelioBeKa B MpPOodecCHOHATbHOM
JESATEIIBHOCTH;

- K (OpPMHUPOBAHUIO Yy CTYJIEHTOB HABBIKOB IPAKTUYECKOW pealin3alluy IOJY4YEHHBIX
IICUXOJIOTMYECKUX 3HAHUM U, B YaCTHOCTH, IICUXOJOTMYECKOW TOTOBHOCTH K IPUMEHEHMIO
IICUXOJIOTMYECKUX 3HAaHUW B MpaKkTU4YEeCKOW paboTe [uisl aHajliu3a TPYAOBBIX IPOLIECCOB,
OpraHu3alM M  OCYILECTBIEHHS MNpodoTOopa, ICUXOJIOTMYECKOro oOecredeHus |
COINPOBOXKACHUSI CTAHOBJIEHUS IpodeccroHala, peuieHus NpoOJeM B3aUMOOTHOIIEHUN B
TPYZAOBOM KOJIJIEKTHBE, IICUXOJOTHUECKON MPOGUIAKTUKY TpaBMaTU3Ma U aBapUMHOCTH.

enn u 3aga4m Kypca J0CTUTAIOTCA C IOMOIIBIO:

- O3HAaKOMJIEHHs CllyliaTelell ¢ TEOpeTUYeCKHMMH OCHOBaMM OOILIEH ICHXOJIOTHH,
MHXEHEPHOU MCUXOJIOTHH, ICUXOJIOTHH TPYy/Ja U MpodeccrnoHalIbHOM 1eATeIbHOCTH;

- U3y4eHHs METO/0B U MpUEMOB npodeccuorpadupoBaHust ¢ Lenblo (GOPMUPOBAHUS B
CO3HAHMUHM CTYIEHTOB MOJENIN Oyaymieil mpogecCUOHATbHON NeSTENIbHOCTH;

- IPOBEACHUSI TICUXOJIOTMUECKUX ITPAKTUKYMOB B KOHTEKCTE TEMAaTUKH 3aHATUH C LIETIBIO
MPAKTUYECKOT0 3aKPEIJICHUSI TOJIyY€HHBIX TEOPETUUECKUX 3HAHUM;

- BBINOJIHEHUS] CaMOCTOSATENbHBIX/KOHTPOJIBHBIX PAa0OT, HANpPaBICHHBIX Ha pPa3BUTHE
HABBIKOB IICUXOJIOTHYECKOT0 aHATN3a.

2. TpeGoBanus K pe3yJibTaTaM OCBOEHUS TUCHUILIHHBI

N3yuenne nucuuniaunsl «HXKeHepHas MCUXOJIOTU» MPHU MOATOTOBKE CIEIMAIUCTOB IO
CHEIHUAIbHOCTH «XUMHUYECKas TEXHOJOTUS HHEPrOHACHIIIEHHBIX MAaTepUANOB  W3JIEIHI
HaIpaBJIeHO Ha (POPMUPOBAHUE CIENYIOIIMX KOMIETEHIIHH.

OOIEeKyIbTYPHBIX:

- TOTOBHOCTHIO JEHCTBOBAaTh B HECTAHJAPTHBIX CUTYalUsIX, HECTHU COIHAJBHYIO U
ITHYECKYIO OTBETCTBEHHOCTH 3a npuHsThie pemenus (OK-6);

- TOTOBHOCTBHIO K CaMOpPa3BUTHIO, caMOpealu3alii, HCIOJb30BAHUIO TBOPYECKOTO
noteHiuana (OK-7).

O6menpodeccnoHaTbHBIX:

- TOTOBHOCTHIO PYKOBOJHUTH KOJUJIEKTUBOM B cdepe cBoel MpodeccunoHanbHOM
JeATeIbHOCTH, TOJIEPAHTHO BOCIIPUHHUMAs COIMAJIbHbIE, dTHUUECKUE, KOH(ECCUOHATbHbIE U
KkynbTypHble paznmuuus (OIIK-5).

B pe3ynomame u3zyuenun oucyuniunovt 00y4arwuiica 00aHcen:

3HamMb:

- OCHOBHBIE€ TICUXOJOTHMYECKHE TMOHATHS (IICUXMKA, CO3HAHWE, WHIAWBUJ, JUYHOCTD,
VHAUBUAYAJIbHOCTb, ICUXUYECKHE ITPOLIECCHI, CBOMCTBA, COCTOSIHUSA U TIP.);

- METOJbl TICHUXOJIOTUYECKUX  HCCIeNoBaHUl  (OOBEKTUBHBIE, OMHUCATENbHBIC,
TICUXOJIOTUYECKOM TTOMOIITH );



- mpoeccroHAIbHO BaKHBIE KAY€CTBA 3HAYUMBIC JIsl OyIyIIel CeMalbHOCTH,

- ICUXOJIOTUYECKYIO CYIIIHOCTh OOIIECHUS;

- KOHCTPYKTHUBHBIE CTIOCOOBI pa3penieHrs KOH()IMKTHBIX CHTYaI[Uii;

- ICUXOJIOTHYECKHE OCOOEHHOCTH PAa3BUTHS MaJIOM COIMAIbHOM rpyHbl (KOJIJIEKTHUBA);

ymemy:

- MPOEKTUPOBATH U MOAJCPKUBATH NICUXOJIOTHUECKH 0e30MacHbIe YCIOBUS AESITebHOCTH
B CJIOXKHBIX CHCTEMaX 4YeJIOBEK-MaIllHa,

- paboTaTh B KOJUIEKTHBE, COTPYAHHMYATh C KOJUIETAMH, pa3peuarb KOH(MIMKTHBIC
CUTYaIlUH;

- aHaJM3UpOBAaTh CBOM BO3MOXKHOCTH HCIIOJIb30BaTh METOJIbI CAMOAHArHOCTUKH,
CaMOIIO3HAHUS U CAMOBOCITUTAHHSI,

enaoems:

- HaBBIKAMHU TICUXOJOTHYECKOTO CaMOaHAIM3a U CaMOPETyJIUpOBaHUs, HEOOXOIUMBIMU
115 9 (HEeKTUBHOM M 6€30MmacHON MPOGECCHOHATBHON JIEATSIbHOCTH;

- TCOPETHYSCKUMU W TPAKTHUYESCKUMU HABBIKAMH TUIAHUPOBAHUS TPOPECCHOHATHHON
NESITEIbHOCTH, LIeJIeToaraHus ¥ pa3paboTKU ONTUMAJIbHBIX IPOTpaMM peain3aliu 1eu.

- HaBBIKaMU MEXIMIHOCTHOTO OOIICHUS.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Monayas 1. [Icuxosiorusi 4eioBeKa U ero npogeccHoOHAIbLHAsI IesiTeIbHOCTh
Tema 1. O0mias xapaKTepUCTHKA ICUXOJIOTHH KaK HAYKH. MeToAbl ICUXOJIOTHH
HcTopusi CTaHOBIICHUS TICUXOJOTUM KaK CaMOCTOSITeNbHOW Haykw. [Ipeamer, MeTombl u

3aJaud  COBPEMEHHOW Tmcuxoioruu. llcuxuka yeloBeka Kak CHCTEMHOE CBOWCTBO
BBICOKOOPTaHM30BaHHOW MaTepuu. [ICHXOJOTHYECKHEe XapaKTePUCTHKH CO3HAHUsA. UelIoBEeK BO
B3aMMOCBS3M C OKPYKAIOIIUM MHUPOM. YenoBeK: WHIUBHUI, JUYHOCTh, HHIAWBUIYaTHHOCTb.
Otpacnu ncuxonoruu. MHxeHepHast ICUXO0JIOTHS ¥ TICHXOJIOTHS TPY/Ia.

Tema 2. OGuiee NOHIATHE O TUYHOCTH

JlmuHocth m ee cTpykTypa. CaMOCO3HaHWe: CaMOIIO3HAaHWE, CaMOOTHOIICHHE,
camoperysiausi. OCHOBHBIE TTOJIXO/IbI K U3YYSHHIO JINYHOCTH. Pa3BUTHE TMYHOCTH.

Tema 3. JIN4HOCTD U €€ TICUXMYECKUE CBOMCTBRA

TemmepameHT U XapakTep B CTPYKType JTUYHOCTH. VICTOpHUS CTaHOBIEHUS THUIOJIOTUU
TEMIIEPAMEHTOB. XapaKTEepPUCTHKA THUIIOB TeMIlepaMeHTa. I[IposBiIcHHE TeMIepaMeHTa B
nesitenbHOCTH. CTPYKTypa M TUIONIOTHA XapakTepa. UepThl XapakTepa U OTHOLIEHUS TUYHOCTH.
DopMHUpPOBAaHUE XaPAKTEPA.

Tema 4. 1lozHaBatenbHBIC TPOIECCH IUYHOCTH

OOmass xapakTepUCTHKa TIO3HABATEILHBIX IMPOIECCOB ueioBeka. OmrymeHue u
BOCTIpUATHE: BHUJIBI, CBOWCTBA, OCOOEHHOCTH pa3BUTHA. BHUMaHHMe M MaMsTh: BUIbI, CBOHCTBA,
¢byHkuu. PasButHe M BoCTIMTaHWEe BHUMaHHS. BOo3pacTHBIE W WHIWBHIyaTbHBIE OCOOCHHOCTH
namsTi. [IpueMbl palinoHaNBFHOTO 3aydynBaHus. MBIIUIEHHE U ero popMupoBaHue. TUmonorus
MBIIUICHHS: (DOPMBI, BHJIBI, OINEPAIMH, WHIWBHIYaTbHBIC OCOOCHHOCTH. MBINUICHUE W PEYb.
CrniocoObl akTHBU3alMK MBIIUICHUS. BooOpakeHue: Buabl, QyHKIMH, pa3BuTue. BooOpaxeHue u
TBOPYECTRBO.

Tema 5. DMOIIMOHAIEHO-BOJIEBBIC TTPOIIECCHI TMUHOCTH

OObmiee moHsTHE 00 SMOIUSAX M YYBCTBaX: (PYHKIMH, KiacCU(pUKALUS, OCOOCHHOCTH
pa3Butusa. CriocoObl yrpaBieHHs] CBOUM 3IMOILMOHAIBHBIM cocTosiHHeM. OO011ee mpecTaBlIeHne
o Boyu. [Tcuxomorudeckasi CTpyKTypa BOJICBOTO akTa. Pa3BUTHE W BOCIIMTAHHUE CHITBI BOJIH.

Tema 6. Ilcuxonorust mpodecCHOHATHHON ASSITENFHOCTH

UYenosek u mpodeccus. CtpykTypa npodecCHOHANBHOW NeAaTenbHOCTH. Hampasnenus
WCCIICIOBAHHUS YeNoBeKa B TICUXOJIOTUHI npodecCuOHANBHOM JeSITEIbHOCTH.
[IpodeccuorpadupoBanre Kak METOJ H3Y4YCHHS NPO(EeCcCUOHATBHON JeATeIbHOCTH. Bumbl
npodeccuorpagupoBanusi.  3amayd  TMCUXOJOTHH  MPO(ECCHOHANBLHOW  JACSTEIHHOCTH.
[Icuxonoruueckue NpuU3HAKKM M peryiasTopsl Tpyna. IIpodeccnonanbHO BaxKHBIE KadyecTBa.
KoMmeTeHTHOCTHBIN TT0IX0/] B MPOeCCHOHATBHOMN MOTOTOBKE CIICIIHATUCTOB.



Monayab 2. Uesi0BeK KaK yYaCTHUK TPYJ0BOI0 NMpouecca

Tema 7. OCHOBHBIC ATAIBI Pa3BUTHS CYOBEKTa TPyAa

YenoBek Kak CyOBEKT Tpyna: CTPYKTYpa OCHOBHBIX KOMIIOHEHTOB. OTambl pa3BUTHUS
cyobekra Tpyna (nepuogmsamms E. A. Knumosa). Kpusucel nmpogdeccnoHaabHOTO CTaHOBICHUS
(E. @. 3eep). OyHKIMOHATIBHBIE COCTOSHUS YeJIOBEKAa B TpyAe. Perynsaropsl QpyHKIIMOHAIBHBIX
cocrosiHuil. Knaccudukamus (QyHKIMOHAIBHBIX COCTOSHUN. [ICHXONOTHYECKHil CTpecc Kak
(GyHKLIMOHATIBHOE COCTOsIHUE. MeToibl yrpaBieHus: (yHKIHMOHATbHBIMU COCTOSIHUSMU.

Tema 8. TpynoBas MOTUBALUS U YAOBIETBOPEHHOCTh TPYAOM

ITorpeGHOCTH M MOTUBBI IMYHOCTU. Knaccudukanus norpeGHOCTEH M BUAbI MOTHBALIUH.
Hepapxus norpedHocTel (mupamuaa A. Macnoy). TpynoBas motuBanus. MOTUBBEI TPYIOBOTO
noBeneHus (B. I'. [TogmapkoB). OCHOBHBIE TEOpUH TPYAOBOM MOTHBAIIUU U YIOBJICTBOPEHHOCTh
tpyzaom (. Makknenaunn, @. I'epubepr, B. Bpym u ap.).

Tema 9. 1lenenonaranue v MJIaHUPOBaHUE B IPOPECCUOHATIBHOMN 1€ATEIIbHOCTH

[Icuxonoruyeckass cucrema TPYIOBOM IEATEIbHOCTH. MOTHMBALIMOHHBIN IIPOLIECC KaK
OCHOBa Liejernoyiaranus. JTamnbl JocTHkeHus 1enu. CTpyKTypa MOTHMBAL[MOHHOIO Ipoliecca.
Kputepun s¢dpdexruBHOCTH Henenonaranus. Kimaccudukainus meneit. PazpaboTka mporpaMMbl
peanu3zanuu nenu. CTpaTeruyeckoe MIaHupoOBaHUE.

Tema 10. IlpodeccuonanbHass KOMMYHUKAIUS

Ilcuxonorus oOmenusi. CocraBHbIE JIEMEHTHI Ipouecca oOmeHus. OyHKIMKU U BUIBI
oOumienust. Tumbl oOwmeHus. XapaKTEpUCTUKU JMYHOCTH, CIIOCOOCTBYIOIIME YCHEIIHOCTH
obmenusi. OOMeH wuH(popMmanMed U KOMMYHHUKATUBHbIE Oapbepbl. ABTOpUTapHas U
quanoruyeckas — KoMMmyHukauusa. — OOmieHMe — Kak — B3auMOJAEWCTBHE  (MHTEpAKIH).
MexIMyHOCTHOE BOCTIpHUSTHE U IocTpoeHue uMuaka. Ilpodeccuonansnoe obmenue. Kynsrypa
JIEJIOBOTO OOIIEHUS.

Tema 11. Tlcuxonorust KOH(QIUKTA

Kondmukr xak ocobas ¢opma B3aumozeiictBus. CTpykTypa, AUHAMHUKA, (QYHKIHMU
KOHQUIMKTOB. OCHOBHBIE CTaaAuU pa3BUTUs KOH(MIMKTOB. Kilaccudukauus KOH(IMKTOB.
OcHoBHBIE OJTambl IOMCKAa BBIXOJAOB M3 KOHQIMKTHOW cutyauuu. [Ipodeccronanbubie
KOHQuuKTEL.  Mcrounukn  koH@uukToB.  KOHQUUKTOreHHBIE  JTUYHOCTU.  YCIIOBUS
KOHCTPYKTUBHOTO pa3perieHust KOH(DIUKTOB.

Tema 12. IIcuxonorust COBMECTHOIO TPyAa

Ilcuxonorusi coBMeCTHON TpynoBoil nesTenbHOCTH. [Ipu3Haku TpynmmoBOoro cyobekra
Tpyna. Knaccupukauus opranmzammii. Croco0® opraHu3alud COBMECTHOW JAESITEIbHOCTH.
Crpykrypa 6puransl. [lcuxonorus rpynmnsl. ColnaibHO-TICUXOJIOTHYECKHE OCOOCHHOCTH Majon
opranu3oBaHHOil rpynnbl. CoOIUaNbHO-TICUXOJOTHUECKUH Kiaumar rpynnbl. OcobeHHoCTH
COBMECTUMOCTH YIEHOB I'PYIIIHI.

Tema 13. llcuxonorus ynpasieHus

VYnpasieHue kak conuaigbHbli (eHOMeH. CyObeKT u o0bekT ympasieHus. [Ipeamer
HAayKM yOpaBI€HUS. OTalbl €€ pPa3BUTUA. YIpaBJIEHUYECKas JeATeNbHOCTh. (OCHOBHBIE
yIpaBJIEHUYECKHE KYJIbTYphl: XapaKTepHble YepTbl U OCOOEHHOCTH. OCHOBHBIE (DYHKUIUU
YIIPABJICHYECKON 1EATEIBHOCTH.

Tema 14. llcuxonorus pucka u 6€30MacHOCTb TPyAa

ITpupona pucka u mpoOneMbl 6e30macHOCTH. THIBI pUCKAa U OCOOCHHOCTH MPHUHATHUS
pelleHus: B yCJIOBUSX HeonpezeneHHoCcTU. [Ipunsarue pemenuii mo odecneueHuto 0e30MmacHoOCTH
TpyZla. ANTOpUTM NpUHATUA pemieHud. PakTopbl, PETYIHPYIOIIME ITOBEJCHUE YEIOBEKa B
CUTyallUsIX pUCKa. DKCTpeMallbHas curyanus. Ilcuxocomarnyeckue mocneacTBusl BO3AEHCTBUS
AKCTPEMAJIbHON CUTYaLlUH.

Tema 15. Ctpecc u ero npoduiiakTHKa

Ilcuxomorus  crpecca. Ilpuembl  ympaBiaeHHsT SMOLMOHAIBHBIMH  COCTOSTHUSIMH.
[Tpodunaktuka crpecca 1 GOPMUPOBAHUE CTPECCOYCTOMUUBOCTH.



4. O0beM y4eOHOH JUCHUILJIMHBI

Bunsr yae6HoI paboThI B 3au. en. B ak.u.
OO01masi Tpy10eMKOCTh JMCUHMILIHHBI 10 Y4e0HOMY ILIAHY 2 72
AYAUTOpPHBIE 3aHATHS: 0,9 32
Jlextmonnekie 3austus (JI3) 0,45 16
[Tpaktrueckue 3ansarus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocTosiTennbHas IpakTU4YecKas padora 0,5 20
CamocTosiTebHOE U3yUYCHHE Pa3/IeIOB AUCITUIUIMHBI 0,6 20
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer

4.4.4, TIporpaMMbl NPAKTHK

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
"YueboHas npakTuka. [I[pakTika no nory4eHn0 NepBUYHbIX NPodecCHOHATBHBIX YMEHU
U HABBIKOB''
(62.Y1, B2.y2)

1. Henp y4eOHOM NPAKTUKH — O3HAKOMJIEHHE CTYJIEHTOB C METOJO0JIOTMYECKUMU
OCHOBaMHU OpraHuzanuu o0pa3oBaTeNbHOTO Mpolecca Mo MPO(HI0 H3ydyaeMO MpPOrpamMMbl
cnenuanutera Ha kadpeape XTBMC PXTY um. [I.1. MenneneeBa, OCHOBHBIMH HaIlPaBICHUSIMU
HAyYHO-UCCIIEeIOBaTeNIbCKOH paboThl Kadenpsl B 00JACTH PHEPTOHACHIIEHHBIX MaTEpUANOB U
U3JIENNIA; € JAEATEIbHOCTBIO IPOU3BOJICTBEHHBIX, HAYYHO-HCCIEAOBATEIbCKUX M IMPOEKTHBIX
OpraHu3alii Mo NpOQUII0 H3y4aeMOW MpOrpaMMbl CIEHUATUTETa, a TaKXKe IONyuyeHUe
NEPBUYHBIX MPOPECCHOHANBHBIX YMEHUNH M HABBIKOB IYTEM CAMOCTOSTEIBHOTO TBOPYECKOTO
BBITIOJTHEHUS 33/1a4, IOCTABJICHHBIX TPOTPAMMOM MPAKTUKH.

OcHoBHOM 3amauell y4eOHOM NpPaKTHKU sIBiIseTcs (OPMUPOBAHHE Y OOyYaromuxcs
MEPBUYHOTO MPEJCTaBICHUS 00 OCHOBHBIX 00NACTsIX, 00BEKTax M BUAaX MpodeccroHAIbHOMI
JIEATETLHOCTH, K KOTOPBIM TOTOBSITCSI BBIMTYCKHUKH, OCBOMBIINE MPOTPAMMY CIEIIHAIUTETA TI0
BBIOpaHHOM CHIEIAIN3AlINH.

VYuebnsie mpaktuku npoBoautcs Bo 2-oM (b2.Y.1) u 6-om (b2.VY.2) cemectpax B hopme
TEOPETHUUECKUX 3aHATUN U IKCKYPCHUH.

2. TpeGoBaHMs K pe3yJbTaTaM NPOX0KICHUS NPAKTHKHU
[TpoxoxneHrne y4eOHON MPAaKTUKH TPU MOJITOTOBKE CIIEIUAIMCTOB IO CHEIHATBHOCTH
«XUMHUYECKass TEXHOJOTHsS HSHEProHACHILEHHBIX MAaTepHAIOB HW3JENN» HalpaBIeHO Ha
(dbopMHpOBaHUE CIEAYIOMINX KOMIETCHITHH.
OOIEeKyIbTYPHBIX:
- CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIICHHUIO, aHanu3y, cuatesy (OK-1);
Ob6menpoheccuoHaTbHBIX:

- CIIOCOOHOCTBIO pemiaTth 3aJayd  Mpo(ecCHOHANBHON JEATENHHOCTH Ha OCHOBE
UHPOPMALIMOHHOM u  Oubnmorpaduyeckoil KyabTypbl € MNpUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH W C YYETOM OCHOBHBIX TpeOOBaHHMI WH(POPMAIMOHHOM
6e3omnacuoctu (OITK-3);

[TpodeccnonanbHBIX:

- CIIOCOOHOCTBIO OCYHIECTBISATh TEXHOJOTMYECKMH TMpOIecC B COOTBETCTBUU C
pErJIaMEHTOM M UCIIOJIb30BaTh TEXHUYECKHE CPEICTBA ISl KOHTPOJISI €r0 OCHOBHBIX ITapaMeTpoB,
CBOMCTB ChIpbsl ¥ TOTOBOM npoaykuuu (I1K-1);

- CIOCOOHOCTBIO IIPOBEPSTH TEXHHMYECKOE COCTOSHHUE 00OpYyJOBaHHS, OPTaHM30BHIBATH
€ro Npo(pUIAKTHUECKUE OCMOTPbI U TEKYIIUIl PEMOHT, TOTOBHOCTBIO K OCBOCHHUIO U AKCIUTyaTaIlH
HoBOro obopynosanus (ITK-2);



- CHOCOOHOCTBIO JOOMBATHCS COONIOJIEHUST HOPM OXpaHbl TpPyAa, MPAaBUI TEXHUKU
0e30MacHOCTH, MPOU3BOACTBEHHONW CAHUTAPUHM U IOKAapHOM 0Oe30macHOCTHM Ha paboyeM MecTe
(IIK-3);

- CHOCOOHOCTBIO H3y4yaThb HAYyYHO-TEXHUYECKYI0 HMH(POpPMAIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanuii (ITK-10);

B pe3ynomame npoxosicoenusn yueoHo npaKmuKku cmyoeHm 00J1HCeH:

3uams:

— TOpSAAOK  OpraHu3allid,  IUIAaHUPOBAaHMS,  MPOBENEHUS M OOeCrHevYeHUs
00pa30BaTeNbHON IEATETBPHOCTH 1O POGUITIO H3y4aeMO TPOTrPAMMEI CIICIIHATTUTETA;

— TOpSAOK OpraHu3aluu, IUITAHUPOBaHUS, MPOBEACHUA W OOECHeYeHHs Hay4yHO-
UCCJIEIOBATEIBCKUX PabOT C UCTOIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHIl;

Ymems:

—  OCYILECTBJIATH MOMCK, 00pabOTKy M aHaJN3 HAYYHO-TEXHUYECKOW HMH(pOpMAIUH IO
npodUITI0 NTPONACHHON PaKTUKH;

Braoemy:

—  CHOCOOHOCTBIO M TOTOBHOCTBIO K MPO(ECCHOHATBHON AESATEIbHOCTH MO MPODUIIO
M3y4aeMoil MporpamMmbl CIIEIUAINTETA;

—  METOAOJOTMUYECKHMH TMOAXOJAaMH K OpraHU3alMM HAyYHO-UCCIIEIOBATEIbCKOU U
00pa3oBaTeNbHON AESTEIHHOCTH.

3. Kparkoe coep:kaHue y4eOHOI MPaKTHKH

3.1. O3HaKOMJIEHHE C UCTOPHE MPOU3BOICTBA SHEPTOHACHIIICHHBIX MaTepuanoB (OHM)
Y M3/IeJIMIA Ha UX OCHOBE, OCHOBHBIMHU OOJIACTSIMH WX MTPHUMEHEHHS.

[Tocemenne TeMaTHYECKUX IKCIIO3ULINN MYy3€€B U BBICTABOK.

3.2. O3HaKOMJICHHE C TIEPCTIEKTUBHBIMHA HAYYHBIMH pa3pabOTKaMu B 00JIACTH CO3/IaHUS U
INPUMEHEHHs YHEPrOHACHIIICHHBIX MaTepHaoB U u3nenuid. Ilocemenre HaydHbIX J1abopaTopuit
Kadep 1 3HAKOMCTBO C OpraHuzainueil paboThl B HCCIIE10BaTENbCKON J1a00paTOpUH.

3.3. Iloceuienne neMcTBYOMUX NPEANPHUATHN MO pa3paboTke U npousBoacTBy DHM u
W3JIeJIMI Ha UX OCHOBE.

O3HakoMJIEHHE C OCHOBHBIMU TE€XHOJOTHUYECKUMH CTAUIMU U CIIOCOOAMHU IPOU3BOJICTBA
OHM, cBoiicTBamMu u3eANi 1 00JaCTSIMU UX TPUMEHEHHUSI.

3.4. IToaroToBKy oT4€Ta O MPOXOXKIACHUU YUeOHON MPAKTUKH.

TpeboBanusi, mpenbsABIsEMble K HATUCAHUIO U MPEACTABICHUIO OTYETA.

KonkperHoe coep:kaHue yueOHON MPaKTHUKU ONpeAessieTcs C Y4eTOM BO3MOXHOCTEH U
MHTEPECOB Kadeapbl, OpraHU3yIOIIeH MPaKTUKY, U MPUHUMAIOIIEN OpraHU3aliH.

4. O0béM yueOHOIl NPAKTUKH

B 3au€rHbIX B akanem.
Bunapr yue6HOM paboTh eIUHUIIAX qacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 6 216

AyIUTOpPHBIE 3aHATHS: - -

CamocrosiTesbaas padora (CP): 6 216
WHnuBuayansHOE 3a1aHne 1 36
CaMocTosTeIbHOE OCBOEHUE 3HAHUI, YMEHHI U HaBBIKOB 110 5 180
nporpamMme yueOHOM MPaKTHKH

Buja xkouTpoJisi: 3a4éT / 3k3amMeH 3auéTt

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
"IIpousBoacTBeHHas NpakTUKa. TexHo0ruyeckasi npakTuka'
(b2.111)



1. Henb MpoU3BOACTBEHHOH NMPAKTHKH — TMOJIY4YeHUE NMPO(ECCHOHAIBHBIX YMEHUN H
omnbiTa MNPOPECCUOHAIBHON  NIEATENbHOCTH IYTEeM O3HAKOMJICHHSI C  COBPEMEHHBIMU
TEXHOJIOTUSIMHU TIOJTy4Y€HHUS] OCHOBHBIX JHEpProHAChHIEHHBIX MarepuanoB (OHM), omnbITHBIMU
MPOU3BOJCTBAMHU TMepcrneKTuBHbIX OHM B ycioBHsIX JEHCTBYIOLIETO MPOU3BOJACTBEHHOTO
HPEIIPUATHS U OTPACIIEBOIO HAYYHO UCCIIEI0BATENBCKOTO HHCTUTYTA.

OcHoBHOM 3a/javeii NMPOU3BOJACTBEHHONW NPAKTHKH SBJISETCS MPUOOpPETEHHE ONBITA
y4acTusl B PeaJbHBIX IIPOU3BOJICTBEHHBIX IIpoOLieccax, MPUOOPETEHNE HEOOXOAUMOIO KOMILJIEKCA
HABBIKOB M 3HAHUN, HEOOXOAUMBIX Ui PELICHUS KOHKPETHBIX TEXHOJIOIMYECKUX 3aaay, cOop
uHpopManuy, HEOOXOAMMOM JUIs BBHIMOJHEHUS TMPOEKTHOW dYacTH OTuéTa 1Mo pa3pabdoTke
KOHKPETHOM TEXHOJIOTHMYECKOM cTaauu npousBoacTtsa JHM.

KonkpeTHOe coneprkaHue NMpou3BOACTBEHHON MPAKTUKU ONPENENIAETCS UHANBUAYAIbHBIM
3aJJaHUEM CTYACHTA ¢ Y4ETOM MHTEPECOB M BO3MOKHOCTEW OpraHu3alui, TJIe OHa BBIIIOJIHSIETCS.
WNuauBrayansHOe 3aJaHle pa3padbaThIBaeTCs MO MPO(UIIO CTIEHUAINTETA.

IIpousBoactBenHas npaktuka npopoautces Ha LT "Coroz" r. [3epxunck M.O.

VYuebHast paboTa Ha MPOU3BOACTBEHHON NMpPaKTUKE 0a3MpyeTcss Ha 3HAHMAX, IMOYUYECHHBIX
CTyneHTaMH B Kypcax 'lIpoektupoBanue U 00OpyJOBaHHWE 3aBOJOB IPOU3BOJCTBA
HHEPrOHACHIIIEHHBIX MaTepuanoB U u3aenui’” u "OCHOBBI TEXHOJOTMYECKOW 0e30IacHOCTU
MIPOU3BO/ICTBA PHEPTOHACHIIIICHHBIX MaTEPHAIIOB".

2. TpeGoBanus K pe3yJbTaTaM NPOX0KIeHUS NPAKTHKH

[IpoxoxxaeHne MPOU3BOJACTBEHHOW TMPAKTUKU TMPH MOATOTOBKE CHEIHAIUCTOB IO
CHEIUAIIBHOCTH «XUMHUYECKasi TEXHOJIOTUS HHEPrOHACBHIIIEHHBIX MAaTEpUaOB  U3JEIHI»
HaIpaBlieHO Ha (POPMUPOBAHUE CIEAYIOIINX KOMIETCHIIHM.

Oo6menpoheccunoHaTbHBIX:

- CHOCOOHOCTBIO MPO(ECCHOHANTBHO HCIOJIb30BATh COBPEMEHHOE TEXHOJIOTMUYECKOE U
AHAJTUTHYECKOE O00OpYyIOBaHMWE, CIOCOOHOCTHIO K IPOBEACHUIO HAyYHOTO WCCICAOBAHUS H
aHaJIN3y MOJyYeHHBIX MPHU ero mposeaeHnn pe3ynbraro (OITK-2);

- TOTOBHOCTHIO K KOMMYHHKAIIMM B YCTHOW M MUCHMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAHHOM SI3bIKax ISl pelIeHH s 3a1a4 npodeccuonanbHoii aestensHoctu (OI1K-4);

[TpodeccuonanbHBIX:

- CIIOCOOHOCTBIO OCYHIECTBIATh TEXHOJOTMYECKMH MpoIecC B COOTBETCTBUU C
peraaMeHToOM U MCIOJIb30BaTh TEXHUUYECKHE CPEICTBA JUIsl KOHTPOJS €r0 OCHOBHBIX IapaMeTpoOB,
CBOWCTB CBIpbs ¥ TOTOBOM Tipoaykituu (ITK-1);

- CHOCOOHOCTBIO NPOBEPATh TEXHUUECKOE COCTOSIHUE O0OpYyIOBaHUS, OPraHU30BBIBATH
€ro Npo(UIAKTHUYECKUE OCMOTPbI U TEKYIUIl pEMOHT, TOTOBHOCTBIO K OCBOCHHUIO U HKCIUTyaTalliH
HOoBoro obopynosanus (I1K-2);

- CIIOCOOHOCTBIO JOOMBATHCSA COOMIOACHUS HOPM OXpaHbl TPYAd, MPaBWII TEXHHUKH
0€30MacHOCTH, NMPOU3BOACTBEHHONW CAaHUTApUU U TOKapHOM Oe30macHOCTM Ha pabodeM MecTe
(IIK-3);

- CIOCOOHOCTBIO K  pemieHWI0 TpOo(eCcCHOHANBHBIX  MPOM3BOACTBEHHBIX  3aj1ad,
BKITIOUAIONIUX pa3pabOTKy HOPM BBIPAOOTKH M TEXHOJOTUYECKUX HOPMATHBOB PACXOIOBAHUS
CBIpbSl, MaTepUalIOB M SHEPreTUYECKUX 3aTpaT, obecreueHue TpeOOBaHUI MO cTaHAapTU3aLUH,
ceptudukanyu u kauectBy npoaykiuu (I1K-4);

- CHOCOOHOCTBIO K aHalM3y CHUCTEM aBTOMATH3allUM TPOM3BOJACTBA U pa3zpaboTke
MeponpusATHIA TI0 X coBepueHcTBoBanmo (I1K-5).

[TpodeccuonanpHO-CIIEIUATN3UPOBAHHBIMU

- CIOCOOHOCTBIO  YNpPaBIATh TEXHOJIOTHMYECKHMMH  IpolLeccaMd  IMOJydeHUs
MOPOXOB, TBEPABIX PAKETHBIX TOIUIMB, MOJHMEPHBIX KOMIIO3WIIMOHHBIX MAaTEpUANIOB H
U3JIeNUii U3 HUX, a TAKXKE OTACIbHBIX KOMIOHEHTOB, MPOTHO3UPOBATH U PETYIUPOBATH UX
AKCIIJIyaTallMOHHBIE CBOMCTBA, ONMpEAEisATh MapaMeTpPbl TEXHOJIOTHYECKUX IMPOILIECCOB UX
nonyuyenus (ITCK-2.1);

- CIOCOOHOCTHIO  pa3pabaTbiBaTh METOAMKM M  NPOTpaMMbl  MPOBEACHUS
HCCIIEIOBAHUN TMOPOXOB, TBEPHBIX PAKETHBIX TOIUIUB, MOTUMEPHBIX KOMITO3HITMOHHBIX



MaTEepHaNOB W HU3ICAUN M3 HUX, METOAMKH KOHTPOJSA TEXHOJOTHYECKHMX IPOIECCOB HX
nonyuenus (ITICK-2.2);

B pe3ynomame npoxosicoenusn npouzeo00CmeeHHOU RPAKMUKU CHYOEHM 00JIHCEeH:

3uams:

—  YCTpPOMCTBO TPOU3BOJCTBEHHBIX JIMHUW, CTPYKTYphl M OOOpYIOBaHUS LEXOB,
TEXHOJIOTHYECKHE OCOOCHHOCTH KOHKPETHOT0 pou3BoacTBa DHM,

— TOpSAOK OpraHM3alliM, MJIAHUPOBAHUS, MPOBEIECHUS U OOECeueHus MPOU3BOACTBA
ocHOBHBIX DHMc ncnonb30BaHNEM COBPEMEHHBIX TEXHOJIOTH;

— TOpPSAOK OpraHu3aldy, IUIAaHUPOBAHMS, TPOBEJACHUS OIBITHBIX IPOU3BOJACTB
nepcnekTuBHeIX DHM;

Ymems:

—  OpHUEHTHPOBATHCS B COBPEMEHHBIX TEXHOJOTHUSX MPOU3BOJCTBA WHIUBUYAbHBIX U
cmeceBbix OHM u 00macTsix ux mpuMeHEeHHS;

— OpHUEHTHPOBATHCS B  COBPEMEHHBIX  TEXHOJOTUAX  CHAPSKCHHS — W3JCINUU,
co/iepXKalliX UHIMBHUAYalbHbIe U cMeceBble DHM.

Braoems:

— HaBbIKAMM aHAJIM3a TEXHOJOTMYECKUX CXEM M TEXHUYECKUX pErjJaMeHTOB
MPOU3BOACTBA OCHOBHBIX DHM;

—  CHOCOOHOCTBIO M TOTOBHOCTHIO K MPO(ECCHOHATIBLHON JESTENbHOCTH MO MPO(UITIO
M3y4aeMoU MporpaMMbl CIIEHUATIUTETA,;

3. Kpartkoe coaep:kaHue y4eOHOI MPaKTHKH

Opeanuzayuonnoe coopanue (PXTY um. /[.U. Menoeneesa):

* 3HAKOMCTBO C IIPOTPaMMOM, LEJISIMU U 33JJa4aMi IPOU3BOJCTBEHHON IIPAKTUKH;

* pa3zpsicHEHUE 0COOEHHOCTEN MPOXOKACHUS IPAKTUKU HA TPEAIPUATHSAX;

* UHCTPYKTaX MO OOLINM MOJOXKEHHUSIM TEXHUKU O€3011aCHOCTH;

* Onpe/eNieHre TPUMEPHOTO KalleHAApHOTO rpaduKa MPOX0KACHUS TPAKTHKY.

Opeanuszayuonnwvie meponpusmusi (OLYT " Cows" 2. J[3epocunck M.O.)

ITpoxoxkaeHne pexUMHBIX MeponpusaThil st gocryna Ha tepputoputo OLIT "Coros" r.
Hzepxunck M.O. IIpoxoxxaeHue HHCTPYKTa)xa IO TeXHUKe Oe3zomacHOCTH. [IpoxoxaeHue
CIEUUATBHOTO HHCTPYKTaXa MO0 peXUMy IpakTUKH. [IpoxoxkaeHne peKuMHbBIX MEPOIIPUSATUI Ha
tepputopun OLIT "Coro3" r. [Izepxunck M.O.u crieMHCTpyKTa)xa 1Mo cOopy MaTepraioB s
orueta. [IpoxoxxaeHue pe:xMMHBIX MeponpusaTHil Ui noctyna Ha teppuropuro OIUIT "Coroz"
r. I3epxxunck M.O..

O3HaxomumenvHvle MeEPONPUIMUSL:

Oznakominenue ¢ ucropueit pazputus npousBoacts GLIIT "Coro3" r. 3epxunck M.O.
(myseit). Ilocemenue HayuHO-TPOM3BOACTBEHHOTO IIeHTpa: JabOpaTOpUili W OMBITHBIX
MPOU3BOJCTB, Oeceqa ¢ BeaymuMH crenuanucramMd. O3HaKOMJIEHHE C  COBPEMEHHOMN
TEXHOJIOTUEH MPOU3BOJCTBA HUTPOA(PUPOB, BKIIOYAs BOMPOCHI HKOJOTHH IMPU HPOHU3BOJCTBE
HUTPOCOEIUHEHUN — Y4acTKOB KaTaIUTHYECKOTO CXKUTAHMS OTXOMSIIUX a3oB, pereHepanuu
cepHOM KHCIOThl. O3HAKOMJIEHHE C COBPEMEHHOM TEXHOJIOTMel mpou3BoicTBa uznenuii JOHM
METOJJaMH MPOXOAHOTO TMPECCOBAHUS, JIUThS TOJ JaBJIEHHEM M CBOOOJHOTO JIUTHA.
O3znakomnenue ¢ ucropueit @LT "Coro3" r. I3epxkunck M.O. u ero crpykrypoit. [locemenue
nojapasjaenenuid u gaboparopuit UHctutyTa, Oecena ¢ BeaymuMu crienuanucramu. [locemnenue
UCIIBITAaTENIbHOTO KoMILIeKca. [locelienre onbITHBIX TPOU3BOICTB.

Cbop mamepuana 0715 86INOJIHEHUS NPOEKMHOLL YaCmu OM4Eéma.

N3yueHne cTpyKTypsl U 00OpYIOBaHUS II€XOB NPOU3BOJCTBA KOHKPETHOTO NMPOJYKTa B
COOTBETCTBUU C MHAMBHUAYaAIbHBIM 3aanueM. [logpobHoe n3ydyeHre ydactka mpoU3BOACTBA [T
NOCIIEAYIOLIETO NPOEKTUpOBaHus. M3ydueHne annapaTypsl, KOHCYJIbTal[1H.



N3yueHne TEXHUYECKOTO perjaMeHTa Iiexa B COOTBETCTBUU C WHAMBUIYAIbHBIM
3ajanueM. M3ydeHue cXeMbl MPOU3BOJCTBA B COOTBETCTBHHM C WHAMBHAYAJIbHBIM 33JaHHUEM.
Koncynbramnuu ¢ paboTHHKaMU 11eXa.

O3HakoMJIEHHE C amnmapaTypod IpOU3BOJICTBA, pa3paboTKa MpeArnogaraéMoil CXeMmbl
MPOU3BOJICTBA B COOTBETCTBUU C MHAMBUAYAIbHBIM 3a7anueM. KoHcynbTanuu ¢ paboTHUKAMU
1exa U pyKoBOJIUTEIAMH NTpakTuku oT PXTY.

N3yuenune KanbKyJIsUM CTOMMOCTH BBIITYCKA€MOTO TMIPOJYKTa B COOTBETCTBUU C
WHAUBUIYAJIbHBIM 33/1aHUEM.

3axniouumenbHvle MEPONPUAMUSL

PexumHas mpoBepka KOHCIIEKTOB U YePTEKEH.

[TpoxoXacHHE  3aKIIOYUTEIHHOTO HWHCTPYKTaXa W KOHCYJbTallMK B Y 4eOHO-
metoaudeckoM Llentpe. [Ipuem 3aueTa mo mpakTUKE ¢ y4aCTUEM COTPYAHHUKOB MPEANPUATUS U
npenoaaBareneil kageaps! (1o mexam).

4. O0bémM Npou3BOICTBEHHON MPAKTHKHU

Bunst yueOHOI paboThI O0BémM
B 3auéTHbBIX B akanem.
€IMHUIIAX qacax
O01as TpyA10eMKOCTh IUCHUIITIMHBI 110 Y4eOHOMY 6 216
ILUIAHY
AyIUTOPHBIE 3aHITHS: - -
CamocrositesbHasi padora (CP): 6 216
WuauBuyapHOE 33 JaHHe 1 36
CaMocCTOsATEIbHOE OCBOCHUE 3HAHUH, YMEHUH U 5 180
HaBBIKOB 110 IPOTPaMMe MPOU3BOJICTBEHHOW MPAKTUKA
Buja uToroBoro KOHTpoJIsi: 3a4€T / IK3aMeH 3a4éT ¢ omeHKoM
AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
"[IpenaunioMHas NPAKTHKA - HAYYHO-UCCIed0BaTebCKas padora'’
(b2.112)
1. Ieap npesIMIIOMHONW NPAKTHKH — HAYYHO-HCC/IeI0BATE]bCKO padoThl —

NpuoOpeTeHNe HaBBIKOB, HEOOXOJMMBIX B JalbHEeHIed mnpodeccHoHaIbHON esTelbHOCTH,
MOJIy4eHHE CTYJIEHTOM HEOOXOJMMOro KOMIUIEKCa HayYHO-MCCIIE0BATENbCKUX JAHHBIX JUIs
YCIHEIIHON 3alUThl BBIMTYCKHON KBaJM(PHUKALMOHHON paloThl, a TakXke yriiyOleHHe 3HaHUM B
00J1aCTH Hay4YHO-UCCIIEI0BATEIBCKON PabOTHI IO TEME JUIIIOMA.

OcHOBHOI1 3a7adYeil NpeAIMIUVIOMHONl NPAKTHKHU sBIseTcd (opMupoBaHue Yy
0o0Oy4aromuxcsl 1EJOCTHOTO TMpeACTaBIeHUs 00 OpraHu3allud W YIOPABICHUU OTICIbHBIMHU
JTanamM M MporpaMMaMM MPOBEJCHUS HAYYHBIX HCCIEIOBAHUN M TEXHMYECKHX Pa3pabOTOK; O
CTPYKTyp€ OpraHH3allid M OCHOBHBIX (YHKIUSAX MCCIEA0BATENbCKUX U YIPABIEHYECKUX
NoJpa3/ieNieHuil; ydyacTue B paboTe Hay4dHO-MCCIEIOBATENbCKON TIpyMNIbl, IMOApa3AeiIeHUs,
BPEMEHHOI'0 TPYIOBOT0 KOJUIEKTHBA; IMOJIydeHUE, 0000IIeHne U CUCTeMaTHU3alus JaHHbIX AJIs
BBITTOJIHEHUS BBITYCKHOM KBaJIM(UKAIMOHHONW pabOThl; pa3BUTHE Y OOYUYaIOIIMXCS IMYHOCTHO-
pohecCHOHANBHBIX Ka4eCTB UCCIIEI0BATENS.

2. TpeOoBaHus K pe3yJbTaTaM MPOX0KIeHHUs NMPeIUNIOMHONA NPAKTUKH — HAYYHO-
HCCJIe0BATEIbCKOM PadoThI
[IpoxoxxaeHune Npe AUIIIOMHON MPAaKTHKUH — HAay4YHO-HCCIIEN0BATENIbCKOW paboThl MpH
MOJTrOTOBKE CHEIMAIMCTOB IO CIEMUATBHOCTH «XUMHYECKasi TEXHOIOTUSI SHEPTOHACKIIIIEHHbIX
MaTepHaioB U3JIENIN») HANpaBJIeHO HAa (OPMHUPOBAHUE CIIETYIOIINX KOMIIETECHITHH.
Obwexy1bmypHbIx:
- CIOCOOHOCTBIO K a0CTPaKTHOMY MBILIICHHUIO, aHanu3y, cuaTesy (OK-1);
ObwenpogheccuonanvHvix:




- CHOCOOHOCTBIO  HCIOJIb30BaTh MaTeMaTHYeCKHEe, €CTECTBEHHOHAy4YHble U
WHXXCHEPHBbIE 3HAHHWS JJs pEIIeHHs 3adad CBOed Npo(ecCHOHAIBHOW JeATeIbHOCTH
(OIIK-1);

- CIIOCOOHOCTHIO MPOPECCHOHAIBHO UCIIOIB30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHaJIMTHYECKOe 000pyIOBaHUE, CIOCOOHOCTBHIO K MPOBEICHUI0 HAYYHOTO HCCIIEAOBAHUS U
aHaJIM3Y MOJIYYCHHBIX MPH €ro npoBeacHun pe3ynbpratoB (OITK-2).

IIpogheccuonanvhuix:

- CHOCOOHOCTBIO OCYLIECTBJISITH TEXHOJOTMYECKHH TMPOIEcCC B COOTBETCTBUU C
pErJIaMEeHTOM M UCIIOJIb30BaTh TEXHUYECKHE CPEICTBA JUIsi KOHTPOJIS €r0 OCHOBHBIX ITapaMeTpoB,
CBOWCTB ChIpbs U roToBOM mpoaykiuu (ITK-1);

- CIIOCOOHOCTBIO M3y4yaTh HAayYHO-TEXHUYECKYI0 HWH(POPMALNIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT 10 TeMaTuke ucciaemoBanuii (ITK-10);

- CIIOCOOHOCTBIO MPHUMEHSTh COBPEMEHHbBIE METOABI HCCIEAOBAaHUS, MPOBOIUTH
CTaHJapTHbIE W CEePTU(PHUKAIMOHHBIE HCIBITAHUS MAaTEPUATIOB, H3JEIHH U TEXHOJIOTHYECKHUX
npoueccos (ITK-11);

- CHOCOOHOCTBIO MIIAHUPOBATH U MPOBOJUTH HEOOXOIMMBIM IKCIHEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3yinbraThl ([1K-12);

- CHOCOOHOCTBIO K HAIMHCAHUIO OTYETOB, pedeparoB, MyOMUKAUUKA UM MyOIMYHBIX
o0cyxneHuii, (GopMyIHpOBaTh MPAKTHYECKHE PEKOMEHJAIMU IO HCIIOIB30BAHUIO PE3yIbTAaTOB
HayuHbIX nccaenoBanuii (ITK-13);

- TOTOBHOCTBIO B COCTaBE TI'PYIIbI MPOBOIUTH HKCHEPTH3Y MPOUCHIECTBUH C y4acTHEM
9HEProHACHIIEHHBIX MaTepranoB u usnenuii (ITK-18).

IIpogheccuonanvro-cneyuanru3uposanHbix:

- CIOCOOHOCTBIO pazpabaThIiBaTh METOJUKU U MPOTPAMMBI ITPOBEICHUS UCCIIETOBAHHUI TTOPOXOB,
TBEP/BIX PAKETHBIX TOIUIHMB, MOJMMEPHBIX KOMITIO3UIIMOHHBIX MATEPUAIOB M M3CIUN M3 HUX, METOJIUKH
KOHTPOJIS TEXHOJIOTHYECKHX mpolieccoB ux noiyuenus ([ICK-2.2);

- TOTOBHOCTBIO CHHTE3MPOBATH M HCCIENOBATH (PU3MKO-XHMHUYECKHE, B3PBHIBYATHIC U (DHU3HUKO-
MEXaHUYECKHE CBONCTBA DHEPrOHACHIIMIEHHBIX KOMIIOHEHTOB IMOPOXOB M TBEPIBIX PAKETHBIX TOILIUB
(TICK-2.3);

- TOTOBHOCTBIO MPOBOAHUTH CTaHAAPTHBIC U CEPTH(PUKAIIMOHHBIE UCIIBITAHUS TTOPOXOB, TBEPABIX
paKeTHBIX TOIUIMB, MOJTUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaIoB 1 u3zenuii Ha ux ocHose ([ICK-2.4).

B pesynomame  npoxosicoenus  npeoOUNnIOMHOU  NPAKMUKU  —  HAYYHO-
UCC1e006ameNnbCKOl padomul 00YUAIOUWUIICA OO0IHCEH:
3namo:

— OCHOBBI OPTaHU3AlMH U METOJOJIOTHIO HAYYHBIX UCCIIEI0BAHU;

— COBpPEMEHHbIE Hay4HbIE KOHIIETIINY B 00JIaCTH SHEPrOHACHIIIEHHBIX MAaTEPUAJIOB;

— CTPYKTYPY ¥ METOJIbl YIIPABJIEHUSI COBPEMEHHBIM IIPOU3BOJCTBOM dHEPTrOHACHIIIEHHBIX
MaTepuaos.

Ymemo:

— paboTaTh ¢ HAYYHBIMH TEKCTaMH, MOJIb30BATHCS HAYYHO-CIIPABOYHBIM alapaToMm;

— 00pabarbIBaTh, AHAJTM3UPOBATH MOJIYYEHHBIE SKCIIEPUMEHTAIbHBIE JaHHBIE;

— 0OpMIIATH PE3yNbTaThl HAYYHBIX UCCIIEI0OBAHUII;

— ACIIOJIB30BAaTh  IIOJYYEHHBIE  TEOPETHUYECKHWE  3HAHUS Ul  [POEKTUPOBAHMS
TE€XHOJOTMYECKUX JIMHUN TPOU3BOJICTB SHEPTOHACHIIIIEHHBIX MaTEPHAJIOB.

Bnaodemy:

— HaBbIKAMU CaMOCTOSTEIbHOW Hay4HO-HCCIEA0BATEIbCKON AeSITeTbHOCTH, PaboThl ¢
MCTOYHUKAMU Hay4yHOU nH(popManuu, pedepupoBaHuss HaydHbIX MyOJIMKAIIHIA;

— METOJIaMH IIPOEKTHPOBAHUSI OCHOBHBIX M BCIIOMOTAaTEJbHBIX LEXOB IPOU3BOJICTBA
HHEPrOHACHIIIEHHBIX MaTepUAIOB, CIIOCO0aMHU pacueTa TEXHOJIOTHYECKOTr0 000y J0BaHHUS.

3. KpaTkoe cogep:xkaHue NpeIIUIUIOMHON MPAKTHKH — HAYYHO-HCCJIe]0BATEIbCKOM
padoThI



BBenenue — nenu u 3amadd OPEAJUINIOMHOM INPAKTUKU — HAYYHO-HUCCIENOBATEIIbCKOM

paboTHI.

Opranu3anus U OCyIeCTBICHUE HAYYHO-UCCIIEA0BATEIbCKOM IeATEIbHOCTH.
BrimonHeHne MHauBHAyabHOTO 3amaHus. OOOOIEHHE W CHCTeMaTH3allusl JTaHHBIX IS

BBITOJIHEHUS! BHITYCKHOM KBaJTM(UKAITMOHHON pabOTHI.

KOHerTHOC COACPIKAHUC HpeﬂHHHHOMHOﬁ MMPaKTUKHU — HaquO'HCCHeHOBaTCHBCKOﬁ
pa6OTBI OnpeaACICTCd HWHAUBUAYAJIbHBIM 3aJaHUCM CTYACHTa C y‘-IéTOM HHTCPCCOB U

BO3MOKHOCTEH OpFaHHBaHHﬁ, I'1€ OHA BBIITOJJIHACTCA.

WNunuBuayanbHOe 3alaHue pa3padaTbIBaeTcs MO MPO(UII0 CIENUATFHOCTH B CTPOTOM
COOTBETCTBUM C TEMOH BBIITYCKHOHN KBaJIM(PUKALMOHHON pabOThI CIIELUAINCTA.

4. O0bEéM NpeINIIIOMHOI NMPAKTHKH - HAYYHO-HCCJIe0BATEIbCKOH PadoThl

Bunbr yueOHOM paboThI O0BEM
B 3auéTHBIX B akanem.

eAMHUIIAX gacax
O0mas TpyA0eMKOCTb JMCIHHUIIIUHBI 10 Y4e0HOMY 21 756
TUIAHY
AyAUTOpPHBIE 3aHATHS: - -
CamocrositesbHas padora (CP): 21 756
WuauBuayaibHOe 3a1aHKe 10 360
CamMocTosATEIbHOE OCBOEHUE 3HAHUM, YMEHUI U 11 396
HaBBIKOB I10 IIPOrpaMMe TPEIIUTIIOMHOM MPAKTHKU —
HAy4YHO-UCCIJIEIOBATEIbCKON pabOThI
Bua uToroBoro KOHTpoOJIA: 3a4€T / IK3aMeH 3auér




4.4.5. TocynapcTBeHHAasi UTOTOBasi ATTeCTAIUS

AHHOTaNUA
paboueii MporpaMMbl rOCyAapCTBEHHOH UTOrOBOM ATTECTAIIUN
(B3)

1. Heas rocynapcTBeHHONl HMTOrOBOW aTTeCcTAllMM — OOBCKTUBHAS OIICHKA YPOBHS
c(hOpMUPOBAHHOCTH  OOIIEKYJIbTYPHBIX, O0OMIEPOGEeCCHOHATBHBIX U MPOodheCcCHOHATBHBIX
KOMTIETCHIIMI BBITYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTH K BBIMOTHEHHUIO TPOGECCHOHATHHBIX
3ajad.

3amaun rocyJapcTBeHHOIl WTOrOBOHM AaTTeCTAllUM — YCTAaHOBJICHHE COOTBETCTBUS
COJICpXKaHUs, YPOBHS M KauyecTBa TOJITOTOBKM BbITyCKHHKA TpeOoBanusiM OI'OC BO;
MOTHBAIIMSI BBITYCKHUKOB Ha JAJbHEWIIIEE TIOBBIIIICHHE YPOBHS KOMIIETEHTHOCTA B M30paHHOM
cdepe npodeccHOHATBHON JESITeIbHOCTH Ha OCHOBE YIIIYOJCHUS U PACIIMPEHUS MOTYYEHHBIX
3HAHUW M HaABBIKOB IyTeM NPOAOHKEHHUS IO3HABATEJIbHOM JEesATeNIbHOCTH B  cdepe
IIPAKTUYECKOr0 IPUMEHEHHS] 3HAHUN U KOMIIETCHLIUM.

2. BBINyCKHUK, OCBOMBIIMI MHpOTpaMMy cHenuaiguTera mo crnenuanbHoctd 18.05.01
«XuMHUYECKash TEXHOJOTHUSI 3HEProHACBIUICHHBIX MaTepHajioB W3JeNui», crenuanu3anus Ne 2
«XuMHUYecKask TEXHOJIOTUs MOJIMMEPHBIX KOMITO3UIIMH, TOPOXOB U TBEP/BIX PAKETHBIX TOIUIMB)»
JOJDKEH 00J1a/1aTh OOIEKYIbTYPHBIMH, OO0IIENpopeCCHOHATBHBIMHU, MPOMECCHOHATBHBIMU U
CHeUUaTbHBIMU  MPO(MECCUOHATBHBIMU  KOMIIETEHLIUSAMH, [I€PEYUCICHHBIMU B paszaene 3
HacTosALIel 00111e00pa30BaTEIbHON NPOTrPaMMBbI.

3aBepmarommM  dTanioM oOydeHuss mo crnenmanbHocTH  18.05.01  «Xwummueckas
TEXHOJIOTUSl SHEPrOHACBIIICHHBIX MAaTEepHaJiOB H3JENUNY», CcHeluanu3anuu «XuMHUYecKas
TEXHOJIOTHS IOJIMMEPHBIX KOMIIO3UIMI, NMOPOXOB U TBEPABIX PAKETHBIX TOIUIUB» SBIIAETCS
3alMTa BBITYCKHON KBAIN(UKAMOHHONW PabOThI CHIEIIMATIICTA.

B pesynbrare mpoxoKAEHUS TI'OCYAAPCTBEHHOM HTOTOBOM aTTecTalud (BBIIOJIHEHUS
BBITTYCKHOM KBaJIM(PUKAIIMOHHOMN pabOThI) CTYIEHT JOJIKEH:

3HamMb:

— TOpANOK OpraHu3aluy, IUIAHWPOBAHMSI U IIPOBENEHUS HAYYHO-UCCIIENOBATEIBCKUX
paboT ¢ UCMONb30BaHUEM IOCIHEAHUX HAYYHO-TEXHHYECKHUX JIOCTWKEHUH B 00JIacTH
HHEPrOHACHIIIEHHBIX MaTePUAJIOB,;

— METOJbl CHHTE3a M HCCIEeNI0BaHUS (PU3MKO-XMMUYECKUX, B3PbIBUATHIX M (PU3HUKO-
MEXaHUYECKUX CBOMCTB MHAMBHUAYAIbHBIX U CMECEBBIX B3PHIBUATBHIX MATEPUAIIOB;

— COBpPEMEHHBIEC HayYHbI€ TEHJACHIIMU Pa3BUTHUS YHEPTOHACKIILIEHHBIX MAaTEPUAIOB;

— OCHOBHBIE TE€XHOJIOTHYECKHE Mpouecchl 3(P(HEKTUBHOrO M 0€30MaCHOr0 MOJIYUYEHUS
HHEPrOHACHIIIEHHBIX MAaTEPUAJIOB U U3/EIIN;

ymemy:

— CaMOCTOSITEJIHO BBISABIATH NEPCIEKTUBHBIE HAIIPABJICHUS HAy4YHBIX HMCCIIEIO0BAaHUM,
00OCHOBBIBAaTh AKTYaJIbHOCTb, TEOPETUYECKYI0 M MPAKTHMYECKYI0 3HAYUMOCTh IPOOJIEMBI,
MPOBOAMTH KCHEPUMEHTAIbHBIE HCCIEIOBAaHMS C HCIIOJIb30BAaHHEM COBPEMEHHBIX IMPHOOPOB,
AQHAIN3UPOBATh M HMHTEPIPETHPOBATHh IIOJYYEHHBIE DPE3YJbTaThl, MOArOTABIMBAaTH OTYETHI U
myOIMKaIUK O pe3ybTaTaxX UCCIIEOBaHMIT;

— OCYUIECTBJIATh TOWUCK M aHaJN3 HAyYHO-TEXHUYECKOM HHpOpManuu B 00JIACTH
HHEPrOHACHIIIEHHBIX MAaTEpPUaJOB M U3JENMHA C IENbl0 HAYYHO-IIPAKTHUECKONH W MaTEeHTHOU
NOAJEPKKH TPOBOAUMBIX MCCIIEI0BAHUM;

— TPUMEHATH 3HAHUS 10 XUMHMM M TEXHOJOIMM HWHAMBUAYAJIBHBIX M CMECEBBIX
B3pPbIBYATBIX MAaTEPHUAJIOB M UX OTAEIIBHBIX KOMIIOHEHTOB JUISl YIPABIEHUS TEXHOJIOTMUYECKUM
MPOLECCOM, TPOTHO3MPOBAHMSI U PETYIUPOBAHMUSI OCHOBHBIX OKCIUTyaTallMOHHBIX CBOMCTB,
IIOCTAaHOBKM 3a/lad 10 HCCIIEJOBAaHUI0 U IPOEKTUPOBAHMIO TEXHOJOTUU HOBBIX B3PBIBUATBIX
MaTepUajoB U U3JIENN;

gnademsn:

— METOAOJIOTMEM M METOJMKOM MNPOBEAECHUS HAyYHBIX MCCIEAOBAaHMM; HaBBIKAMU
CaMOCTOSITENIbHOW HAYyYHOH U UCCIIEeI0BATEIbCKON PabOTHI;

— HaBBbIKaMH pa6OTBI B KOJUICKTHUBEC, INJNIAHUPOBAHHA W OpraHHU3allli KOJUICKTHBHBIX



HAay4YHbIX  MCCIEJOBAaHHMH;  COBPEMEHHBIMH  METOJAaMU  MCCIEAOBAaHHUS W aHAIMU3a
SHEPrOHACHIIIEHHBIX MAaTEPUAJIOB;

— HaBbIKAMU IPOBEJICHUS UCCIECAOBAHUN WHIMBUAYAJbHBIX U CMECEBBIX B3PbIBUATHIX
MaTepUaJIOB, HUX HCIBITAHUHA W KOHTPOJISI MapaMEeTPOB TEXHOJOTMYECKUX MPOLECCOB HX
MOJTYyYECHHUS;

— HaBBIKAMHU BBITNOJHEHUS HWHXXEHEPHBIX pPACUETOB, OOCCIEYMBAIOIINX TPOBEICHUE
CYIIECTBYIOIIETO TEXHOJOTHMYECKOr0 IIpollecca WM BHECEHHs B HET0 HEOOXOIUMBIX
JOTIOJTHCHUH M U3MEHCHUM.

3. Kpartkoe cogep:xaHue rocy1apcTBeHHOM UTOr0BOI aTTecTAlNK

locynapcTBeHHass UTOrOBasi aTTecTalus oOydarommxcs B (opme 3aluThl BBITYCKHON
KBIM(UKAIIMOHHOM paboOThl MPOBOIUTCS TOCYAAPCTBEHHOM SK3aMEHAI[MOHHON KoMHCccHUen
(I'2K).

3amuTa BBHIMYCKHOW KBaNU(UKAIMOHHOW paboOThHI ABIAETCS 00sS3aTelbHOU MPOLEAYpOit
UTOTOBOW  TOCYJAapCTBEHHON  aTTeCTallud CTYACHTOB  BBICIIMX Y4YEOHBIX  3aBEJICHUH,
3aBeplIalIIUX OO0y4YeHHe I10 HAIPaBJIICHUIO MOJATOTOBKM crenuanurera. OHa TPOBOAUTCSA
nyOJIMYHO Ha OTKpBITOM 3acemanuu ['OK coriacHo yTBep»JAEHHOMY JeKaHaToM rpaduky, Ha
KOTOPOM MOT'YT IPUCYTCTBOBATh BCE KEJIAIOIIIHE.

Marepuainsl, IpeacTaBiIsIeMbIe K 3aIIUTE:

BBINYCKHAsI KBaNU(HUKAIIMOHHAsA paboTa (MOsICHUTEIbHAs 3aIHCKA);

3ajanne Ha BemonaHeHnue BKP;

o13bIB pykoBogutens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa3gaTovyHbIi MaTepual), MOANNCAHHAS PYKOBOAUTEIIEM;

JOKJIa.

B 3agaun I'OK BxonsT BbIsIBIEHHE MOATOTOBICHHOCTH CTYIAEHTAa K MPOQeCCHOHATHHON
NEATETbHOCTH ¥ TPUHATHE PEHICHUS O BO3MOXKHOCTHM TIPUCBOCHUS €My KBalu(UKAIUN
CUHXKEHEP».

Pemenne o mpucyXIeHHH BBIMTYCKHHKY KBaTU(DUKAIMKA «UHXEHEP» NMPUHUMAETCS Ha
3aceqanuu ['OK mpocThiM OONBITMHCTBOM HPHU OTKPHITOM TOJIOCOBAHUU UYJIEHOB KOMHCCHH Ha
OCHOBAaHMM pE3YJIbTATOB MWTOTOBBIX MCIHBITAHUN. Pe3ynbTaTbl ONpEnensioTcs OLUECHKaMU
«OTIUYHOY, «XOPOIIO», KyJAOBIETBOPUTEIBHOY, «KHEYTOBIETBOPUTEIHLHO.

OOyuvaromuiics MMeeT NpaBO IMOAATh B aNEUIALUOHHYI0 KOMMCCHUIO aNeJISIUI0 O
HapyILIEHUH, IO €r0 MHEHUIO, YCTAHOBJIEHHOW MPOLIEAYPbI 3aIUThI

4. O0beM rocyiapcTBeHHOH NTOTOBOM aTTeCTALlUH

lNocymapctBenHast utoroBasi arrecranus mpoxoaut B 11 cemectpe Ha 0asze 3HaHWIA,
MOJyYEHHBIX CTYJACHTAMH MPH H3ydeHUuu aucuuiuinH crnenuanbHocTd 18.05.01 «Xumuueckas
TEXHOJIOTHSI HEPrOHACHIIIEHHBIX MaTEPUATIOB M3JENuiiy, cnennann3anus Ne 2 « XuMmudeckas
TEXHOJIOTHS TIOJIMMEPHBIX KOMITO3UIINH, TOPOXOB U TBEPABIX PAKETHBIX TOILIUB.

KonTtpons 3HaHmii  oOydaromuxcsi, TMOJYYEHHbIX TIPU  OCBOCHHU OCHOBHOM
o0pa3oBaTeNnbHON  MPOrpaMMBbI,  OCYIIECTBISeTCS B ¢GopMe  3allUThl  BBITYCKHOMN
KBaJIM(DUKAIIMOHHOM pabOThl U MPUCBOCHUS KBATU(PUKALUU «UHKEHEPY.

Bunbt yueOHO paboThI Beero
B 3au. en. | B akax. wacax
Oo6mas TpyA0eMKOCTh TUCIHIJIHHBI 0 9 324
y4eOHOMY ILIAHY
CamocrositeabHas padora (CP): 9 324
Brimonnenue, Hanucanue u opopmierne BKP 9 324
Bua konurpous: 3amura BKP +

4.4.6. ®akyJbTATHUBBI



AHHOTanus padoyeil NporpaMmsl
«Texnuka Hayusoro nepesoga» (®T/I.1)

1. eap AUCHMIIMHBI — PpUOOpeTeHNE 00yJaoIMMHCcs 001Iel, KOMMYHUKAaTUBHOM U
npodecCHOHAIbHON KOMIICTEHIMH, YPOBEHb KOTOPBIX Ha OTICIBHBIX OJTalax s3bIKOBOH
HOJTOTOBKH TO3BOJISICT BBIMOJHSTH Pa3IMYHbIC BHJIBI MPO(ECCHOHATBHO OPHUEHTHPOBAHHOTO
HepeBo/ia B MPOU3BOJICTBEHHON U HAYYHOH JIESTEIBHOCTH.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHMS TUCHMIIIHHBI

N3zyuenne nucuumuinibl « TexHMKa HAy4HOTO IepeBoa MpH MOArOTOBKE CIIELHUATUCTOB
[0 CHEIHATBHOCTH «XHUMHYECKass TEXHOJOTUS HSHEPrOHACHIINICHHBIX MaTepUAJIOB H3AEIIHID
HalpaBJIeHO HAa (JOPMHUPOBAHUE CIENYIOIUX KOMIETEHIH.

OO1IeKyIbTYPHBIX:

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaJIM3alMM, MCIIOJIb30BaHUIO TBOPYECKOTO

norennuaia (OK-7);
Ob6menpodeccnoHaTbHBIX

- TOTOBHOCTBIO K KOMMYHHKAIlMd B YCTHOH M MHCHbMEHHOHW (popmMax Ha pPyCcCKOM U

MHOCTPaHHOM sI3bIKaX Ul pelieHus 3a1a4 npodeccuoHansHoi aesrensroctu (OITK-4);
[IpodeccnonaibHBIX:

- CNOCOOHOCTHIO U3y4YaTh HAyYHO-TEXHUYECKYI0 MH(OpPMALUIO, OTCYECTBEHHBIN U

3apyOeKHBIN OMBIT 10 TeMaTuke ucciuenoBanuii (I1K-10).

B pesynomame uzyuenus oucyuniunol 00yuaouuiica 00ax4cen:

3HaMb:

- OCHOBHbIE CIIOCOOBI IOCTUKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE TIPUEMBI TIEPEBO/IA;

- A3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMHU S3bIKA KaK CUCTEMBI;

- JIOCTaTOYHOE /ISl BBHINIOJIHEHHUS TIEPeBOJa KOJMYECTBO JICKCHUECKUX CIIMHHII,
(bpazeosoru3MoB, B TOM YHCJIE COLUANIBHBIX TEPMUHOB U IMHTBOCTPAHOBEIUECKUX peasnid;

ymemn:

- IPUMEHATh OCHOBHBIE IIPUEMBI TIEPEBO/IA;

- OCYIIECTBIISITh INHUCHBMEHHBIM TIEPEBOJl C COOJIOJCHHEM HOPM JIEKCHYECKOU
HKBUBAJIEHTHOCTH, COOJIIO/IECHUEM I'PaMMAaTHYE€CKHUX, CHHTAKCUUECKUX M CTHIIMCTHYECKUX HOPM;

- 0OPMIISITH TEKCT TIEPEBOJIAa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYLIECTBIATh IEpPEBOJ C COONIOJIEHMEM HOPM JIEKCHUECKOW SKBHBAJIEHTHOCTH,
COOITIO/ICHHEM TPaMMAaTHYECKUX, CHHTAKCHYECKUX M CTHIMCTUYECKUX HOPM TEKCTa MepeBojaa U
TEMIOPATBHBIX XapaKTEPUCTUK UCXOJHOTO TEKCTA;

énaoems:

- METOAMKOW TpEeANepeBOAYECKOro aHajiu3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCTIPHSITHIO UCXO/THOTO BBICKa3bIBAHUS;

- METOJUKOM MOATOTOBKM K BBHIMOJHEHHUIO MEPEBOJa, BKIIOYAs MOUCK MH(OpMAIMH B
CIIPaBOYHOM, CIIELINAJIbHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBaMHM CHUCTEMBbI COKPAILIEHHOM MepeBOIYECKOM 3aNiCH IIPU BBITOJHEHUH MIEPEBO/IA;

- OCHOBHOM MHOSI3BIYHONM TEPMUHOJIOTHEN CIIENUATBHOCTH,

- OCHOBaMH pedeprupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPHI 110 CIIEIHATLHOCTH.

3. Kparkoe cogep:xaHue TUCHMILIUHBI:

Beeoenue. Ilpenmer u ponb mepeBoja B COBPEMEHHOM oOInecTBe. Pa3nuuHble BHIBI
nepeBoia. 3aJa4n U MECTO Kypca B MOJITOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.

Mooyns 1:

1.1. CpaBHeHue mnopsaka CJIOB B aHIVIMICKOM M PYCCKOM NpemnoxeHusx. IlepeBon
MPOCTOTO MOBECTBOBATENBLHOTO MPEJIOKEHHS HACTOSAIIEr0, OyIyIIEro ¥ MpoIeAero BpEMEHH.

OcoOeHHOCTH TEpeBOAa BONPOCUTENIBHBIX U  OTPHUIATEIbHBIX MPEAJIOKEHUNH B
pa3IUYHBIX BpEMEHaX.



1.2 TlepeBox mpemnoxenuit Bo Bpemenax Indefinite, Continuous. UteHue u nepeBoj 1o
teme "Xumus'".

Mooyns 2.

2.1. [lepeBox npeoxeHuii Bo BpemeHax rpymmn Perfect, Perfect

Continuous  (yTBepIUTENbHBIC, BONPOCUTEIbHBIE W  OTpHULATEIBbHBIE  (OPMBI).
OcobeHHocTH ynoTpeOIeHNs BCHOMOraTeIbHbIX IJ1aroJioB.

2.2. llepeBox crpanarenbHOro 3ajgora. TpynHble ciaydyau NEpEeBOAA CTPaiaTelbHOIO
3aj10ra.

Urenue u nepeBoj TekcToB 1o TeMe "Hayka u HaydHble MeTObl". AKTUBU3ALINS JIEKCUKH
IPOYNUTAHHBIX TEKCTOB.

2.3. [lepeBoa NMpUIATOUHBIX MPEIIOKEHUH.

IIpunarounsie HOJUIEXKAIIHE. ITpunarounsie CKa3zyeMble. [Ipunatounsie
omnpenenurenbubie. [lpuaarounsie 00CTOATENTCTBEHHBIC, TPUAATOUYHBIC JOTIOTHUTEIBHBIE.

2.4. Tunsl yCIOBHBIX NPEIOKEHUH, TpaBUIa U 0COOEHHOCTH UX MEPEBOAA.

[IpakTuka nepeBoma Ha npumepax TekcToB o Xumuu, .M. Menneneese, Hayke H
TEXHOJIOTHH.

2.5. llepeBox mpeayio)K€HUN C Y4eTOM IIpaBWiia corjiacoBaHusi BpemeH. [lpsmas u
KOCBEHHas peyb.

2.6. PaznuuHple BapuaHThI IEPEBOA CYILIECTBUTEIBHOIO B MIPEATIOKEHUH.

2.7. MojasibHbl€ T71aroJibl 1 0COOEHHOCTH X MEPEeBO/a.

Pa3Butue HaBbIKOB nepeBoja o Teme "Hayka 3aBTpatinero aus".

2.8. CnenmanbHas TepmuHosiorus o reme "Jlaboparopus".

2.9. Cokpamtenus. OCOOEHHOCTH UX MepeBoia. Pa3BuTHE HABBHIKOB MEPEBO/Ia HA IPUMEPE
TEeKCTOB 1o TeMe "Jlaboparopusi, U3MepeHus B XUMUHU".

Mooyns 3.

3.1. Henuunble (hopMBbI riaroa.

NupunntuB (HeonpenenenHas ¢opma rnarona). Ponb nHQUHUTHBA B NpPENIOKEHUH U
BapHaHTHI IEPEBO/IA HA PYCCKUM sA3bIK. [IpruacTus u repyHani.

3.2. UnpuHUTUBHBIE 0OOPOTHI.

O6opot nomnonHeHHe ¢ HMHQUHUTHBOM. BapuaHTbl mnepeBoja Ha PYCCKHH A3BIK.
Tepmunosorus no reme "CoBpeMeHHbIE TEXHOJIOTHH .

3.3. OGoport noexaiee ¢ MHPUHUTUBOM. Pa3nuyHble BApHAHTHI IEPEBO/IA.

Tepmunonorus no teme " XuMudeckass TEXHOJIOTHSI SHEPTOHACHIIIEHHBIX MaTepHallOB
n3nenui

3.4. IlepeBoj MPUYACTHBIX 0OOPOTOB.

AbcomoTHbINH npuyacTHEIH OOOpPOT M BapuaHTHI IEPEBOAA.

Pa3BuTHe HaBBIKOB nepeBoja 1o teme " XuMHUecKas TEXHOJIOTHS 3HEPTOHACHIIIEHHBIX

MaTepuanioB U3eauii .

4. O0beM y4eOHOM JUCHHUILJIMHBI

Buy yuebnoit paboThl B 3aueTHBIX equanniax | B akameMm. gacax
O01mas Tpy10eMKOCTb THCHUILIHHBI 4 144
AyJAUTOpPHBbIE 3aHATHS: 1,8 64
Jlexknnu - -
IIpakTuueckue 3aHATUS 1,8 64
CamocrosiTeJibHas pa6oTa 2,2 80
Bu1 H”TOroBOro KOHTPOJIS: 3a4eT - -




AHHOTanus padoyeil NporpaMmsl
«I'pakpanckas 3a1UTa B YPEe3BBIYAHHBIX CUTYALHUAX)
(PTA.2)

1. Heap aMCUMIUIMHBI — IOATOTOBUTH CTYIACHTA K OCMBICICHHBIM IPaKTUYECKUM
JEHCTBUSAM MO OOECIEYCHUI0 CBOEH O€30MacHOCTH W 3allUTHl B YCIOBHSIX BO3HUKHOBEHUS
Ype3BbIYATHON CUTYyalluy IPUPOJIHOT0, TEXHOINCHHOIO U BOGHHOT'O XapakTepa.

3agaya u3y4eHMsi CBOIUTCA K (DOPMUPOBAHHMIO YMEHHMI M HABBIKOB, MO3BOJIAIONIUX HA
OCHOBE M3Y4EHHUs OMACHBIX M MOPAXaroIuX (PaKTOpOB Upe3BbIYAMHBIX CUTYalMi MPUPOIHOIO,
TEXHOT€HHOI'0 M BOCHHOI'O XapakTepa, APYruX ONACHOCTEM yMENI0 pellaTb BOIPOCHI CBOEH
0€30I1aCHOCTH C MCII0JIb30BAaHUEM CPEACTB CUCTEMBI I'Pa’KJaHCKOMN 3aIlUTHI.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHHUS AU CHMIIIMHBI

Nsydyenne mucuuiummebl «['pakgaHckas 3aliuTa B 4YPE3BBIYAMHBIX CHUTyaLMsIX» IIPH
MOJArOTOBKE CIEHUAINCTOB MO CHEUUAIBHOCTH «XUMUYECKasi TEXHOJIOTUS SHEPTrOHACHIILIEHHBIX
MaTepHaoB U3JEJINi» HalpaBJIeHO HAa (OPMHUPOBAHUE KOMITETEHLIUH.

OO01IeKyIbTypHBIE:

- CIIOCOOHOCTBIO HCHOJb30BATh  OCHOBHBIE METOJbl 3alUTHl IPOU3BOJICTBEHHOI'O
IEepCOHAJIa M HACEJIEHMs OT BO3MOXKHBIX IIOCIEACTBUN aBapui, KaracTpod, CTUXUHHBIX
0eCTBHI, CIIOCOOHOCTBIO UCIOJIb30BaTh MPUEMbI IIEPBOM MOMOILM B YCIOBUAX YPE3BbIUAHBIX
curyarmii (OK-9);

B pezynomame usyuenus oucyuniaunvl 00y4arouuiica 0014cen:

3HamMb:

—  XapaKTEepUCTUKU NPUPOJIHBIX O€ICTBUH, TEXHOI€HHBIX aBapuil MU KaracTpod Ha
paaualoHHO, XUMHUYECKU 1 OMOJIOTHUECKH OINACHBIX 00BbEKTaxX, MopaXkaromue GakTopbl APYTrUux
ONAaCHOCTE;

—  OCHOBBI BO3/JICMCTBHUS OMACHBIX (PAKTOPOB UPE3BBIYAMHBIX CUTyallUi Ha YeJIOBEKa U
IPUPOJIHYIO CPEY, AOMYCTUMBIE MPEAeIbHbIE KPUTEPUH HETaTUBHOI'O BO3JCHCTBHUS;

— Mepbl 0e30MacHOro MOBEACHUS MpH MpeObIBaHUM B pailloHax (30HaX) IMOXKapoB,
PalMOaKTUBHOI0, XUMHUUYECKOTO U OMOJIOTHYECKOT0 3arpsi3HEHMS;

— crnocoObl M CpeCTBa 3aIlMTHI YEJIOBEKa OT BO3JEHCTBHUS MOpa)karollux (aKTOpoB
Ype3BbIYAITHBIX CUTYAIMI MPUPOAHOr0, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

ymemy:

—  HCHOJb30BaTh CPEJCTBA 3alllUThl OPTaHOB JbIXaHUS W KOXKH, MEAMIIMHCKHE s
CaMO3alllUThl U OKA3aHUS TOMOLIH IPYTUM JIIOJISIM;

— TPUMEHATH NEPBUYHBIE CPEACTBA IOYKAPOTYIIEHUS Ul JIOKAJINW3ALMA M TYLIEHUS
1o’Kapa, BO3HUKIIETO B ayJUTOPUH (JJabopaTopuH);

— OKa3piBaThb cebe W JpyruM IOCTpaJaBIIMM  MEAMIIMHCKYIO IOMOUIb C
HCIIOJIb30BaHUEM TaOEIbHBIX U MOAPYYHBIX MEIULUHCKUX CPEJCTB.

enaoems:

— npuéMaMu IPOBEJCHHS YaCTUYHON CaHUTapHOW oOpaOOTKM IpU BBIXOJAE U3 pailoHa
(30HBI) PaAMOAKTUBHOTO, XMMHUYECKOTO M OMOJIOTMYECKOT0 3arpsi3HEHUS (3apaKeHHs);

— cnoco0aMy U TEXHOJIOTUSMH 3alUThI B YPE3BbIYAIHBIX CUTYAIIHSIX.

3. Kparkoe cogep:xanue TUCUMIJIMHBI.

1. OnacHoctu mnpupogHOrO Xapakrtepa. CTHXUilHble O€ACTBUS, SBJIEHUS MPUPOIBI
pa3pyLIUTENbHON CUIIBI - 3€MJIETPSACEHUS, HABOJHEHUS, CEeJIeBble MOTOKH, OIMOJI3HH, CHEXHbIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHsl, OypH, MOXKaphbl.

2. OmacHOCTM TEXHOTEHHOTO XapakTepa. ABapuM M KaTacTpodbl Ha paAHALMOHHO
OMacHOM OOBEKTe, XUMHMYECKH OIAaCHOM OOBEKTe, OHOJIOrMYecKH OMacHOM OO0bBEKTe; Ha
TpaHcropTe  (OKEJIE3HOIOPOXKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBUAIIMOHHOM);  Ha
THJIPOCOOPYKEHUSIX; HA KOMMYHAJIBHBIX CHCTEMax )XKU3HEe00eceueHHsl.

3. OnacHoCTHM BOEHHOTO XapakTepa. [IpuMeHeHHE OpYXHS MacCOBOTO MOPAXKEHUS
(siIepHOro, XWMHYECKOTO, OHMOJOTHYECKOro), OOBIUHBIX CPEACTB C  3aKHUraTelIbHBIM



HAIlOJJHEHUEM, HOBBIX BHUJOB OpPYXHsS. 30HBI 3apaK€HUS OT CPEIACTB IMOPAXKEHUS U HX
BO3JICICTBUE HA HACEJIEHUE U OKPY’KAIOILYIO IPUPOJHYIO CpELy.

4. TloxapHas 0€30MacCHOCTh — COCTOSIHME 3allUIIEHHOCTH HACeJCeHUs, HUMYIIECTBa,
olmiecTBa W rocyaapcTBa OT mnoxapoB. [lokapHas omacHOCTh (IMPUYMHBI BO3HUKHOBEHUS
[I0’)KapOB B 3[aHUSX, JIECHBbIE MOXaphl). Jlokanusanus u TymeHue noxapoB. IIpocreiimue
TeXHUYECKUE cpeacTBa noxkaporymenus (oraerymutenu Ol -8, OY-2) u npaBuiia moip30BaHUs
HMHU.

5. Komiekc MeponpusiTUid rpaXaaHCKOM 3allUThl HACEJICHMUS.

Omnosemenne 1 UHPOPMHUPOBaHUE HaceleHUs 00 omacHoctu. [IpuHATHE HaceleHUEM
curHainoB omnoBemeHus («Buumanue Bcem!», «BosnymHas TpeBora», «PaguanuonHas
OMAaCHOCTBhY», «XHUMHUUYECKas TpeBora», «OT00i OmacHOCTW») W TMOPSAOK ICHCTBUS IO HUM.
OBakyalnus HaceJeHHs M3 30HbI onacHocTU. CrmocoObl 3BakyallMd OKCTPEHHAasl 3BaKyalus
CTYJEHTOB U3 ayAUTOPUHU IIPU BOSHUKHOBEHMH I10Kapa.

CpenctBa uHAUBUAYaNbHOU 3amuThl opraHos apixanus (I'T1-7, I'TI-7B, ITI-9, P-2, V-
2K, PITA-1, PIII-67M, PVY-60M, «®enuxcy, I'’I3K, AT, AIIT-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITMHCKHE CPEACTBA 3ALTUTHI .

CpenctBa KOJUIEKTUBHOW 3aliuThl HaceneHus. Ha3zHauenuwe,  3amuTHbIE CBOWCTBA
yoexum. IIporuBopaamanuonnsie ykpbiTus (IIPY, mom3emHble mnemexoiHble NEPeXObl,
3ariayOJIeHHblE CTAaHLUMM  METPONOJMTEHA), MPOCTEHIIME YKPBITUA (TpaHIIEH, OKOIBL,
nepekpoIThie menn). [IpaBua 3anarusa yoexuina.

6. Oxa3zaHue mnepBOM MEAMIMHCKOW IHOMOIIM IPU OXKOraxX, PAHEHUAX, 3apaKCHUX.
[TpoBeneHne 4acTUYHON CaHUTApHON 0OpPabOTKM KOXKHBIX MOKPOBOB YENOBEKA MPH BBIXOJE U3
30H DPaJUOAKTUBHOTO, XMMHMUYECKOTO M OHOJIOTMYECKOTO 3apa)XCHHs (3arpsi3HEHus), U3 30H
M0>KApOB.

7. JImkBUAAUMA MOCIEACTBUN YPE3BBIYAMHON CUTyanuu. PaguanuoHHas U XMMHYECKast
pasBe/ika ouara MHopakeHus (3apakeHus). ABapuiiHo-cracaresbHble paboThl. CreruanbHast
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTHBAllUs, Jerazanus, JAe3uHOEKIus,
J€3NHCEKIIN

8. DOKcTpeHHass »9Bakyalusi W3 ayautopun (1abopatopuu) B YCJIOBHSX IOXKapa,
paaualoHHOr0, XUMHUYECKOT0, OMOJIOTHYECKOr0 3arpsi3HEHUs] TEPPUTOPHH C HCIIOJIb30BAaHHEM
npocreimux cpenacts 3amuThl («Denukey, I'JI3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCIUIJIMHBI

Buj yue6HOM paboThI B 3auerHsIX equaunax | B akamewm. wacax
O0mas Tpy10eMKOCTh JMCIUILIHHbI 1 36
AyAUTOpPHBIE 3aHATHSL: 0,45 16
Jlexnuun 0,45 16
CamocrosiTejibHasi paboTa 0,55 20
[ToaroToBka K KOHTPOJBHBIM paboTam 0,55 20
Bua uTOroBoro KOHTpoJIsi: 3a4er - -




