4.4. AHHOTAUMH Pad0YHX MPOrpaMM JUCHUIINH
4.4.1. lucunnjuHbl 00s13aTe/IbHOI YacTu (0a30Basi 4acTh)
AHHOTanuA padoyeil mporpaMMsbl AUCUHUIIMHBI « IHOCTpaHHBIN A3BIK»
(b1.B.1)

1. Heas aucumniauHbl «MHOCTpaHHBIN SA3BIK» — MPUOOPETEHHE CTyIEHTaMH OOIIeH,
KOMMYHHKATHBHOW U TPOGECCHOHATHHON KOMIIETCHIIMA, YPOBEHb KOTOPBIX HA OTACIHHBIX
3Tarax sI3pIKOBOM MOJTOTOBKH MO3BOJISIET HUCIIOIb30BAaTh MHOCTPAHHBIN SI3bIK IPAKTUYECKU KAK
B MNpodecCHOHAIbHONW (MTPOM3BOACTBEHHON W HAy4yHOW) AEATENBbHOCTH, TaK M IS Ieneit
camMo00pazoBaHusl.

OCHOBHBIMU 33/la4aMH  JTUCUUIUIMHBI SIBJISETCSA: TOJArOTOBKAa K MpodecCHOHaIbHO-
OPUEHTHPOBAHHOMY OOIEHHIO Ha MHOCTPAHHOM S3bIKE B BUJIE NMHUCbMEHHONH M yCTHOW peuu
MyTeM CO3JaHMsI Y CTYJEHTOB IaCCMBHOTO 3araca JIEKCMKH, B TOM 4YHCIE OOIICHAay4HOH U
CHEHATbHON TEPMUHOJIOTUHN, HEOOXOAUMOM Ui pabOTHl HAJ TUIOBBIMH TEKCTaMH, OTPabOTKa
CHHCKAa TPAMMAaTUYECKUX TEM, THIMYHBIX IS CTHIJIA HaydHOW peur; (GopMuUpoBaHHE 0a30BBIX
HABBIKOB TEPEBO/Ia HA OCHOBE PEKOMEH/I0BAHHBIX B TUIIOBOM MPOrpaMMe YYeOHUKOB U YU€OHBIX
0COOMI 110 MHOCTPAHHBIM SI3bIKaM JIJIsl XUMUYECKUX BY30B.

2. TpeGoBanus K pe3yjbTaTaM 0CBOEHUSI AU CHUIIIMHBI

N3yuenne kypca «VIHOCTpaHHBIM S3BIK» IIpU IIOATOTOBKE CIIELMAINCTOB 10
CHEIHUAIBHOCTH «XUMHUYECKas TEXHOJOTUS HHEPrOHACBHIIIEHHBIX MAaTepUANOB  W3JIEIHI»
HAIpPaBJIEHO HAa NPUOOPETEHUE CIAEAYIOUINX KOMIIETCHIUH.

OO1eKynbTypHBIE:

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaIU3alMd, HCIIOJIb30BAHUIO TBOPUYECKOIO

noreniuana (OK-7);
Oo6menpodeccuoHambHBIC:

- TOTOBHOCTHbIO K KOMMYHHKAIIUM B YCTHON M MHUCHbMEHHON ¢dopmax Ha PyCCKOM U

WHOCTPAHHOM sI3BIKaX JUIS pellieHus 3a1a4 npodeccruonaibHoi aesrenpuoct (OI1K-4);
[TpodeccnonanbHble:

- CHOCOOHOCTBIO M3y4YaTh HaYYHO-TE€XHHUUYECKYI0 MH(POPMaINIO, OTEYECTBEHHBIN U

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

B pe3ynomame u3zyuenun Oucyunaunovl cmyoeHm 0014CeH:

3namu:

— OCHOBHBIE CIOCOOBI  COYETAEMOCTH  JIEKCMYECKHMX €AMHHLl U  OCHOBHBIE
CJI0BOOOpa3oBaTeIbHBIC MOJICIIH;

—  pYCCKHE 3KBUBAJICHTHI OCHOBHBIX CJIOB U BBIpayKEHHUH MO eCCHOHATBHON peyn;

— OCHOBHBIE NPHEMBI U METOJIbl pedeprUpOoBaHUS U aHHOTUPOBAHUS JIUTEPATYPHI IO
CHEINAIbHOCTH; MACCUBHYIO U aKTUBHYIO JIEKCUKY, B TOM YHUCJIE€ OOIIEHAYUYHYIO U CIIEHUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO 11l paOOThI Ha/l TUIIOBBIMU TEKCTAMU;

—  TpueMbl paboThl ¢ OPUTHHATIBHON JIUTEPATYPOH MO CHEUATBHOCTH;

ymemy:

— paboTarhk C OPUTHHAIBHOMN JTUTEPATYypOii IO CHEIMATBHOCTH;

— paboTath co cloBapem;

— BECTM TMEpPENUCKy Ha M3y4aeMOM SI3bIKE C LENbI0 MEXINYHOCTHOIO H
MEXKYJIBTYPHOTO B3aUMOJIEHCTBHUS;

— BECTHM pEYEBYIO0 JESATENIbHOCTh NPUMEHUTENbHO K cdepe ObITOBOM U
podeCCHOHATbHON KOMMYHUKAIIHH,

enaoemo:

—  HMHOCTPAaHHBIM SI3bIKOM Ha YPOBHE MEXINYHOCTHOTO M MEXKKYJIBTYPHOTO OOIIECHHUS,
HaBbIKAMH M YMEHHUSIMH pEUeBOM JAEATENbHOCTH NPUMEHHUTENbHO K cdepe ObITOBOH u
npodeccuoHanbHOM KOMMYHHMKAIIMN, OCHOBAMH ITyOJIMYHON peuH;

— ocHOBamMH pedepupoBaHHS W AHHOTHUPOBAHUS JUTEPaTyphl HA H3y4acMOM
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 3auerHbIx B akanem.
Bupl yueOHO#M paboTh eIMHNIaX gacax

O01asi TPy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 9 324
AYAUTOpPHBIE 3aHATHS: 3.6 128
Jlexumu (Jlek) - -
ITpaktuyeckue 3ansatus (I13) 3.6 128
JlaGopaTopus - -
CamocrositesbHas padora (CP): 4.4 160
Kypcoas pabora - -
Pedepar - -
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeTIOB JUCIIUILIMHBI 4.4 160
Bua koHTpoJIs: 3a4eT / IK3aMeH 1 3k3ameH (36)

AHHOTanus padoyeil nporpamMmsl JucuunInHbI « AcTopus»
(b1.B.2)

1. Heau aucuMmiImHbl — GOPMUPOBAHUE Y CTYJEHTOB KOMIUIEKCHOTO IMPEICTABICHUS O
poJii U MECT€ HCTOPUM B CHUCTEME TyMAaHUTApHBIX M COLMAIBHBIX HAayK, KYyJbTYpPHO-
UCTOpUYECKOM cBoeoOpazun Poccum, ee mecTte BO BCEMHUPHO-HCTOPHYECKOM TIporecce, 00
OCOOCHHOCTSIX U OCHOBHBIX J3Tamax €€ MCTOPUYECKOTO Pa3BUTHA;, BBEICHHE CTYJIEHTOB B KPYT
HUCTOPUYECKHX MTPOOJIEM, CBSI3aHHBIX C 00JIaCThIO Oyaymiei TpodheCCHOHATBEHOM e TSIIEHOCTH.

3amaud W3Y4eHHUsS HCTOPUU 3aKIIOYAIOTCS B MPUOOPETEHUH CIEAYIOIIUX 3HAHUM,
Pa3BUTUH YMEHUN U HABBIKOB JIMYHOCTH:

* [IOHMMaHUE TPaXkIaHCTBEHHOCTH U NMATPUOTU3MA KaK MPENaHHOCTH cBoeMy OTedecTBy,
CTpPEMJICHHUSI CBOMMHM JAECUCTBUSIMM CIYKUTh €r0 MHTEpEcaM, B T.Y. U 3alllUTe HAIMOHAJIbHBIX
uHrepecos Poccun;

* 3HaHHUE JIBWXKYILUX CUJI M 3aKOHOMEPHOCTEN HCTOPUUECKOIO MPOLIEcca; MecTa YeloBeKa
B UCTOPUYECKOM IpolIecce, NOTUTUYECKON OpraHu3auy o0I1ecTBa;

* BOCIIUTaHNE HPABCTBEHHOCTH, MOPAJIU, TOJIEPAHTHOCTH;

* IOHMMaHHEe MeCTa W poJin 00JacTu JesTeiabHOCTH BbiyckHuKa PXTY wum. [I. U.
MemnpeneeBa B 00IIECTBEHHOM Pa3BUTHH, B3aUMOCBSI3U C IPYTUMH COL[MAIbHBIMU MHCTUTYTaMU;

* HaBBIKU HCTOPMUYECKOW aHAIUTUKU: CIOCOOHOCTh HA OCHOBE MCTOPHUYECKOIO aHANIN3a U
MpoOJEMHOTO TOX0/a TMPeoOpa3oBhIBaTh MH(POPMAILIUIO B 3HAHUE, OCMBICIUBATH IPOIIECCHI,
coObITUS U siBIeHUs B PoccuM M MHpPOBOM cOOOIIECTBE B MX JUHAMUKE M B3aUMOCBS3H,
PYKOBOJCTBYSICh IPUHIUIIAMH Hay4YHON 0OBbEKTUBHOCTH U UCTOPU3MA,

* yMEHUE JIOTHYECKU MBICIUTh, 001agasi cCaMOCTOATENbHOCTBIO CYXJIEHUH, MHTEepec K
OTEYECTBEHHOMY M MHPOBOMY KYJIBTYPHOMY M HAay4dHOMY HACJEIHI0, €0 COXPAaHEHHIO U
IIPEYMHOKEHHUIO.

2. TpeOoBaHus K pe3yibTaTaM 0CBOCHHS IHCUMILINHBI

N3yuyenne xypca «Mcropus» mnpu NOATOTOBKE CIELUAIMCTOB IO CHELUAIBHOCTH
«XUMHYECKass TEXHOJIOTHUS HHEPrOHACBHIEHHBIX MaTepHaioB W3JEIHi»  HampaBleHO Ha
nproOpeTeHue CIeIyoIuX KOMIETEHIIHH.

OOmeKyIbTypHBIC:

- CIOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIE 3TAIbl M 3aKOHOMEPHOCTH UCTOPUUYECKOTO
pa3BuTHs odmecTBa s popMupoBanus rpaxaanckoi nosuiwn (OK-3);

B pesynomame usyuenus Oucyuniunol 00y4aouuiica 00aMcen:

Snamo:

—  OCHOBHBIE HalpaBJIEHUs, TPOOIEMBI M METO/Ibl HICTOPUUYECKON HAYKH,

—  OCHOBHBIE 3TaIlbl U KJIIOUEBBIE COOBITHS ncTOpuH 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 U3y4yaeMOoM 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, U3JIaratoTCsl OCHOBBI METOI0JIOTUN 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 EBpone n Poccuu: oGmee u
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 noauTudeckux 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. CToJbIIMHCKAs arpapHas pedopma. IlepBast MupoBast 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
OxTs6pecKOr0 BoOpy:keHHOTrO BoccTaHus 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. ITonutnueckas 60opb0a B mapTUH M TOCYAAPCTBE.
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 MupoBoW U Benmkoi
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 connanuima». XX cwe3q KIICC u ocyxnenue Kynpra nuuHocTd CTanuHa.
«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 noautuka 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 HOBOM 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. [lonuTHYecKkue mapTuu U OOLIECTBEHHBIE IBMXKEHUs 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
O01mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AYIUTOpHBIE 3aHATHUS: 0.9 32
Jlexumu (Jlek) 0.45 16
[Tpaktrueckue 3ansatus (I13) 0.45 16
CamocrositesbHas padora (CP): 1.1 40
CamocTosiTeIbHOEC U3YUYCHHUE PA3/IeTIOB TUCIIUILIMHBI 1.1 40
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 (miocodckoro 3HaHUS, HEOOXOTUMBIMH IS PEHICHUS
TEOPETHYECKUX U MPAKTUYECKHUX 3a/1au.

3amaun TUCHMILINHEI:

- (opmMHupoBaHUE HAYYHBIX OCHOB MUPOBO33PEHHS CTY/ICHTOB;

- hopMHPOBAHNE HABBIKOB JIOTUYECKOTO, METOAOIOTHUUECKOT0 U (hUITI0CO(PCKOTO aHaIu3a
pa3BuTus W (GYHKIMOHUPOBAHUS PA3TUYHBIX Ccdep >KU3HU OOIIECTBa, €ro COIMAIbHBIX
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
CIEeIUANbHOCTH  «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 CaMOPa3BUTHIO, CaMOpealM3allid, HCIOJIb30BAaHHIO TBOPYECKOTO
norenimana (OK-7).



B pe3ynomame u3zyuenun Oucyunaunovl cmyoeHm 00J1HCeH:

3HAMb:

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

— 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, apTyMEHTHUPOBAHO OTCTaWBaTh CBOIO MO3HUIMIO IO
3HaYUMBIM (pusocodpckuM mpodaemMaM COBPEMEHHOW KHM3HM, ONMUPAsCh HAa HapaOOTaHHBIA B
ucropur punocohun MaTepuan,

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

gnademn:

— TpeAacTaBlIEHUAMU O (uiocopuu Kak HayKe U CHCTEME LIEHHOCTEH, €€ 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 B3IVIAZa Ha JEHCTBUTENBHOCTh U MECTO XMMHMHU U XMUMHMYECKOH TEXHOJIOTUH B
LIEJIOCTHOM KapTUHE MHUpA.

3. Kparkoe conep:kanue JUCHUIIUHBI:

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

Moayas 1. OcHoBHbIE Pri10cOPCKHE HIKOJIbI.

AnTtnuHas Qunocopus (nocokpatuku, coguctel, Cokpar, [emokpur, Ilnaron,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKas (uiiocodus). OcHOBHBIE MPOOIEMBI CpPEIHEBEKOBOM
¢mtocopun u snoxu Bozpoxnenus. dunocodpus Hosoro spemenu (XVII — XVIII BB.)
Uneonorus [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 (unocockue HampaBleHUs: MaTepuanu3M U uaeanusMm. [IpuHuun riaobambHOTro
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. CosHanume u  Mo3r. Co3HarenpbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konnenuuu rHoceosoruu B HUCTOpUH  (QUIOCOPHUU: CEHCyallu3M, palMOHAIIU3M,
CKEINTUIM3M, arHOCTUIM3M, KOHIIETIIHSI BPOXKIEHHBIX UAeH, anpruopu3M. J(naaexkTuka 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
colMaigbHOE B yenoBeke. IHAMBUA, MHAWBUIYaTbHOCTbD, 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 o0111ecTBo
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.
Bunel yue6HoI paboThl €AMHULAX yacax
O0mas TPyA0eMKOCTh JMCHHIIIMHBI 10 Y4e0OHOMY IUIAHY 3 108
AyIMTOpHBIE 3aHATHS: 0,9 32
Jlexuuu (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
CamocrositesbHas padora (CP): 1.1 40
CaMoCTOSITENIbHOE U3YUYEHHUE PA3AEIO0B TUCIUIUIMHBI 11 40
Bujx koHTpoOJISi: 3a4eT / IK3aMeH 1 Jk3ameH (36)

AHHOTaNuUs padoyeil NPOrpaMMbl JUCHUIIHHBI « JKOHOMHMKA U YIIPaBJieHHe
NPOU3BOACTBOM
(b1.b.4)

1. Heap AUCHUNJMHBI: TIOTyYEHUE CHUCTEMBl 3HAHUA 00 HSKOHOMHUYECKHX
3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS XUMUYECKOTO MPOM3BOACTBA B CUCTEME HAIIMOHATHHON
HSKOHOMHUKH, OOy4eHHE OSKOHOMHYECKOMY MBIIUIEHUI0O W  HCIOJIb30BAHMIO 3HAHUM B
MPAKTUYECKOU €SI TETBHOCTH.

3agaun  AUCHUIVIMHBI:TIPHOOPETEHUE CTYJAEHTAaMH TEOPETHYECKUX 3HAHUU  TI0
DKOHOMMKE MPEANPUATUS U NPAKTUYECKOTO HCHOJIb30BAHUS WX B YIIPABICHUM XUMHUUYECKUM
MIPOU3BOJICTBOM;ONYYEHHE TPUKIAJAHBIX 3HaHUM B 00JacTH pa3BUTHS (GOPM H METOIOB
SKOHOMMYECKOIO YIPABJIECHUSA MNPEANPUSITHEM B YCIOBHUSAX PBIHOYHOW SKOHOMUKMH;OBJIAJCHUE
CTyJIEHTaMH OCHOBHBIMM METOJIAMM PELIEHUs 3a/1ay YIpPaBIEHUs IIPOU3BOJCTBOM, B TOM YHCIE
Ha NPEANPUATUAX XUMHUYECKON MPOMBIIUIEHHOCTH;I0JIy4Y€HUE 3HAHUN KOHKPETHBIX ITPUEMOB 110
00€ecrevYeHni0 U TMOBBIIEHNI0 3(P(EKTUBHOCTH YNPABICHUECKON NEATEIbHOCTH KOMITAaHUH,
BKJIIOYAs] XUMUYECKYIO TPOMBILLIEHHOCTbD.



2. TpeGoBaHus K pe3yjbTaTaM O0CBOEHUSI AU CHUIIMHBI

N3ydyenne kypca «IJKOHOMHKAa U YIpaBJIEHHWE MPOU3BOJCTBOM» IMPU IOATOTOBKE
CHELHATHUCTOB MO CHENHUATBHOCTU «XUMHUECKasi TEXHOJIOTHS SHEPTrOHACBHIIICHHBIX MaTEPUAIOB
W3JIEJIHID) HAMPaBJICHO Ha MPUOOPETEHHE CIEIYIONINX KOMIETEHIIUH.

OO1eKyIbTypHEIE:

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

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

[Ipodeccruonanbuele:

- CIOCOOHOCTBIO K pELICHHIO NPOPECCHOHATIBHBIX MPOM3BOJACTBEHHBIX 3ajad,
BKJIIOUAIOLIUX pa3paboTKy HOPM BBIPAOOTKHM U TEXHOJOTHYECKHX HOPMATHBOB PAacXOJ0BaHUS
CBIPbsI, MAaTEPUAJIOB M DHEPreTHUECKUX 3aTpar, oOecreyeHne TpeOOBaHUI MO CTaHIapTU3AIMH,
cepTuUKaM ¥ KadyecTBY MPOAYKIIHU, COBEPUICHCTBOBAHHE KOHTPOJS TEXHOJOTUYECKOTO
nporiecca (ITK-4).

B pezynomame uzyuenusn oucyuniaunvl CmyoeHm 00aM4cen:

3Hamy:

—  OCHOBBI SKOHOMHMKH B Pa3NUYHbIX chepax KU3HEACSITeTbHOCTH;

— [JHOpMAaTHBHBIE IPABOBBIE AKTHI, PETIIAMEHTHUPYIOIINE IEATEIbHOCTD PEATPHSITHS

—  [Jmertonp! pa3pabOTKH ONEPATUBHBIX M MPOU3BOICTBEHHBIX IIIAHOB;

—  [JmeTtomp! ¥ cIOCOOBI OILIATHI TPYQ;

ymemy:

—  COCTaBJIATH 3asBKH Ha 000py/a0BaHue,;

—  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 PEIIEHIH Ha OCHOBE IKOHOMHYECKOTO aHaJN3a;

— pa3pabaTbiBaTh OIEpaTHBHBIC IUIaHBI pPabOT TMEPBUYHBIX TMPOU3BOJICTBEHHBIX
IOApa3IeJICHUN;

enadems.:

— MeTOJaMM M MHCTPYMEHTaMH NpPOBEIEHUS HKOHOMMUYECKOIO aHalu3a 3aTrpaTr |
pe3ybTaTOB AEATEILHOCTH TPOU3BOICTBEHHBIX NOJPa3ICIICHUIH;

—  UWHCTPYMEHTaMH{ TUTAHUPOBAHHS W BBHIMOJHEHHUS MEPONPHUSATHI IO MPOU3BOACTBY
IPOJIYKIIHH;

—  OCHOBaMH 9KOHOMHYECKHX 3HAHUH B pa3IMUYHBIX cepax KU3HEAEATEIbHOCTH.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Moay.as 1. Beenenne. OCHOBBI PHIHOYHOM IKOHOMHUKH

1.1 xonomuueckue nompednocmu, 6aaza u pecypcol. JKOHOMUUECKUE CUCEMbL U UX
cyuwinocmp. OOIIECTBEHHOE MPOU3BOJICTBO M DKOHOMHUYECKHE OTHOMmIeHUs. [[pon3BoICTBEHHBIC
BO3MO>KHOCTH OOIIIECTBAa U SKOHOMHYECKU BBIOOP. KprBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH YyOBIBAMOIIEH TpeneabHON MONe3HOCTUM. THIBI W MOJETM 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 TPou3BOACTBA.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 TpeIoXKeHUs, ToueyHas u aAyroBas. CoBeplIeHHass U HECOBEPILICHHAs KOHKYPEHIIMH.
Mounonomnus. Makcumu3zanusi IpuObLTH MOHONOIUCTOM. ONIUTOMONHS.



1.3 Ilonamue HaUUOHANLHOU IKOHOMUKU, OCHOBHbBIE MAKPOIKOHOMUYECKUE
nokazamenu. [lOHATUS COBOKYIIHOTO CIpOCa W COBOKYIHOIO MpeayioKeHus, (HhaKkTopsbl,
BIUSIONIME HAa WX m3MeHeHws. [lorpebneHuss 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 Aoar. Hamoru u HanoroBasi 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
IIPOMBILUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOM OSKOHOMUKH. IIpennmpusarne — 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 BHYTPEHHSAS cpesia
MPEITPUSITHSL.

2.2 Mamepuanvno-mexnuueckan 6aza npouzeoocmea. CrIpbeBasi W TOIUIMBHO-
JHepreTuyeckass 0aza XUMHYECKHX MpPOU3BOACTB. [IpoW3BOACTBEHHas TmporpaMma U
IIPOU3BOJICTBEHHAs] MOIIHOCTD NpeAnpusTus. KauecTBo 1 KOHKYpPEHTOCIIOCOOHOCTh IPOAYKIIHH.
DOKoHOMHYECKOe O00OCHOBaHWME BBIOOpa ChIpbS W TOIUIMBa. PecypcocOepeskeHue.
AJbTEepHAaTUBHBIE HCTOUYHUK ChIpbs U 3Hepruu. OpraHu3anus CKiIaJcKoro Xo3siicraa.

2.3 Mamepuanvno-mexuuueckue pecypcol npeonpuamus. OcHOBHbIE
MIPOM3BOJICTBEHHBIE (DOHABI XMMUYECKUX TPEANPHUATHNA: TOHATHE, KIACCUPHUKAIHS U CTPYKTYpa.
[TonsiTe U CTPYKTypa OCHOBHBIX cpeacTB. OIleHKa OCHOBHBIX CpeICTB. MeTobl OIIEHKH
OCHOBHBIX (oHIOB. [loKa3arenu HCroab30BaHUS OCHOBHBIX IPOM3BOJICTBEHHBIX (HOHIOB. M3HOC
U aMmMopTu3auus OCHOBHBIX (OoHIOB. OueHka >(PQPEKTUBHOCTH HCIOIb30BaHUS OCHOBHBIX
IIPOU3BOJCTBEHHBIX (DOoHAOB. Bocrnpons3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpencTBa
OPEANpUATHS: OHATHE, COCTaB U CTPYKTypa. McTouHuku GpopMHUpOBaHUS 0OOPOTHBIX CPEACTB.
O6opaunBaeMOCTb  OOOPOTHBIX CpeAcTB. MarepuanbHble 3amacbl Ha  HPEIIPUSITHH.
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. [IpousBoauTensHOCTh Tpylda M ormiara tpyaa. Opranuzarust 3apaboTHOM
I1aThl Ha npeanpusaTid. CocTaB U CTPYKTYypa NMPOMBIIUIEHHO-IIPOM3BOACTBEHHOTO NIEPCOHAIIA.
[Tpon3BOUTENBHOCTD TPYy/Ja: MOHITHE, MTOKA3aTeNN U METOAbl u3MepeHus. HauBuyanbHas 1
oOIIeCTBEHHAs ~ MPOM3BOJAUTEIBHOCTh  Tpylda. PesepBl M (akTOpsl  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 MPOU3BOJACTBA MPOAYKUMH (ce0ecTOMMOCTb), TNpPHUObUIb, PEHTA0ENbHOCTE U
neHooOpazoBanue. [loHATue 3aTpaTbl Ha MPOU3BOJACTBO M  peaM3alldi0  MPOIYKIUU
(cebecroumocth). Buapl u 3HadeHume knaccupukanuu 3arpar. CTpykTypa 3aTpaT Ha
MIPOM3BOJICTBO U peanu3aluio MpoaykKiuu. OcoOeHHOCTH pacyeTa 3aTpaT 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. PenTabenbHOCTD, €€ BUABI M MeTO/bI 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 nmonutuka. 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 pacxono. Hanorosas momuruka. [Ipuniunel HanorooGnoxenus. Hanorn u
IUIATE)KH, YCTAHOBJIGHHBIE 3aKOHOAATEIbCTBOM: BH[IbI, CTaBKH, OOBEKTHI HAJOTOOOJIO0KEHUS U
CPOKH yIUTaThl HAJOTa B OIOKET.

4. O0beM y4eOHOH JUCHUIIJIMHBI

B 3aueTHBIX B akanem.
Bunel yue6HOM paboTh eIUHULIAX yacax
O0masi Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 4 144
AyYAUTOpPHBIE 3aHATHUS: 1,8 64
Jlexmm (Jlek) 0,9 32
[Tpaxtuueckue 3ansatus (I113) 0,9 32
CamocrositesnsHas padora (CP): 1,7 62
Bua xonTposs: Ixk3amen 0,5 3ader ¢
OLIEHKOM
(18)

AHHOTaNus padoyeil MporpaMMsbl JUCHHUILINHBI «BhIcHIass MaTeMaTHKA
(b1.B.5)
1. Heau u 3a1a4M TUCHUILITHHBI
Leabo AUCHUNIMHBI SBIsSETCS (OPMHpPOBAHUE Y CTYAEHTOB CHUCTEMBl OCHOBHBIX
MOHSATUHN, UCIOJIb3YEMbIX JI MOCTPOCHUS BOXHEHIIMX MaTeMaTUYECKHX MOJENCH, U yMEHUs
HCITOJIH30BaTh MAaTEMAaTUUECKUE METO/IbI JIJIS1 OMTMCAHUS Pa3IMYHBIX ITPOIIECCOB.

OCHOBHBIMH 321aYaMM JUCHHUIUIMHBI, PCIICHUE KOTOPBIX OOCCIICUYUBACT IOCTHKCHHE

EJH, SIBISIOTCS:

— (opmupoBaHue TOHMMAaHHS 3HAYUMOCTH MaTEMAaTHYECKOW COCTaBISIONIEH B
€CTECTBEHHOHAYYHOM 00pa30oBaHUU OakasiaBpa;

— O3HAKOMIIEHHE C CHUCTEMOW MOHITHH, UCHOIB3YEMBIX NJISl ONHCAHUS BAaKHEUIIUX
MAaTEMATUYCCKUX MOJIGJ'IGI\/’I 1 MaTEMATHYCCKUX METOJ0B, U UX B3aUMOCBA3LIO,

—  O3HaAKOMIIEHHUE C MPUMEpPaMU MPUMEHEHHUS MaTEMAaTHUECKUX MOJIENEel U METOIOB;

— ¢opMUpOBaHHE HABBIKOB M YMEHUU HCIONH30BAHMUS MATEeMAaTHUYECKUX MoOjJeTed u
MaTeMaTHYECKUX METOJIOB.

2. TpeGoBanus k pe3yJbTaTaM 0CBOCHHUS AUCHHUILIMHBI
N3ydyenne kypca «MaremMaTuka» IpH MOATOTOBKE CHEUAINCTOB IO CIELHUAIbHOCTU
18.05.01 Xumuyeckass TEXHOJIOTHSI SHEPTOHACHIIIICHHBIX MAaTEPUATIOB M U3JIETUI CIIOCOOCTBYET
NpUOOPETEHUIO CIEAYIOINX KOMIETEHIII:
OOmeKyIbTypHBIC:
- crocoOHOCTBIO K a0CTPaKTHOMY MBIIICHHIO, aHau3y, cuaTesy (OK-1);
Ob6menpodeccruoHaabHBIC:
- CIIOCOOHOCTBIO ~ HCHOJB30BATh  MaTeMAaTU4YECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 33/1a4 cBoel nmpodeccnonanbHoi aesteaproctu (OITK-1).
B pezynomame usyuenusn oucyuniunvl cmyoenm 00J1cen:
3HAMb!
—  OCHOBHI AM(PepeHIHaTbHOTO U UHTErpaIbHOTO MCUUCIeHUs, AuddepeHnnanbHbIx
YPaBHEHUH, TEOPUH BEPOSITHOCTEN U MATEMAaTUUECKON CTaTUCTUKY;
— MaTreMaThyecKkue TEeOpuM U  METOAbl, JIeKallie B OCHOBE IOCTPOEHUs
MaTeMaTHYEeCKHUX MOJCIICH;
—  OCHOBBI IPUMEHEHMSI MATEMaTHUYECKUX MOJIETIEH U METO/I0B.
ymemy:
—  BbIOMpaTh MaTEMaTHYECKUE METO/Ibl, IPUTOAHbIE Ul PELICHNs] KOHKPETHOH 3a/1a4H;



—  WCTHOJB30BaTh MAaTEeMATHUYECKWE TMOHSITHs, METOABl M MOJENH JUIS OINHUCAHUS
Pa3IMYHBIX POIIECCOB;

—  BBIIBJIIATH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, JIEKAIIMEe B OCHOBE KOHKPETHBIX
IPOIIECCOB;

—  HCIOJB30BaTh OCHOBHBIE METOJIbI CTATUCTHYECKOW 00paOOTKH JaHHBIX;

—  NPUMEHATh MaTEMaTHUYECKHE 3HAHUS Ha MEXKUCIUTUTMHAPHOM YPOBHE.

enademsn.:

— ocHOBaMH  (DYHIAaMEHTaJbHBIX  MATEMATHYECKUX  TEOPUH W HaBBIKAMHU
UCIIOJIb30BaHUsI MATEMATUUYECKOTO aIiapaTta;

—  METOJaMH CTaTHUCTHYECKOW 00paboTku MHPOpMaIIUH.

3. KpaTkoe coep:xaHue AU CUHUIIUHBI:
1 CEMECTP

1. BBenenue.

IIpenmer u mertoael mMatematuku. OnucaHue OCHOBHBIX pasnenoB Kypca. [IpaBuna u

TpeOOBaHUS IIPU U3YUYEHUHU Kypca.
2. DJieMeHThI ajredpbl.

UYucnoBele MHOXeCTBa, KoMIUleKCHble uucna. Omnpepenutenu II u I mopsinkos.
BeKTOpBI: OCHOBHBIE MOHATHS, CKAJISPHOE, BEKTOPHOE U CMEUIAHHOE IPOU3BEACHUS BEKTOPOB.
AHanuTHueckas reoMeTpus: npsiMasi Ha 1mjiockoctu, kpusble Il mopsiaka. Matpuusl: aeictBus
HaJl MaTpULIaMu, IPUBEJICHUE K CTylleHYaToMy BUIy M Buay [aycca. Panr marpuusl. OOpatHas
matpuna. Teopema Kponekepa-Kamemmm. Pemenne cucteM IWHEHHBIX —anreOpandecKux
ypaBHeHHH. CoOCTBEHHbIE yKcia U BeKTopbl. KBagpaTuunsie popMmsl.

3. ®yukuus oxHoii nepemenHoii. [Ipenen pynkunu. HenpepbIBHOCTH PYHKIMH.

@Oynkiusa. Crnocobs! 3ananus ¢yHkuuu. IIpenen ¢yHkumum B Touke. OJHOCTOPOHHUE
npenensl. [Ipeaenst Ha OeckoHedHOCTH. beckoHeuHO Manble U OeCKOHEYHO Oombiie QyHKIUY,
UX CBOWCTBAa M B3auMHas cBsa3b. CBolicTBa mpenenos. [lepBelii M BTOpPOH 3aMeyaTelIbHBIC
npenensl. HempepslBHOCTH (QYHKIIMM B TOYKE M Ha TmpoMmexyTke. CBoilcTBa (yHKIUA,
HENpEepbIBHBIX Ha OTpe3kax. TOUKM pa3peiBa GYHKIMU U UX KJIACCH(PHUKAIIUAL.

4. NnddepenunaibHoe HcUncIeHre (PYHKIUM OHON NepeMeHHOM.

IIpon3BonHas (QyHKIUHM, €€ TIeoMeTpUYecKUid M MexaHudyeckuit cmbica. [IpaBuna
mupdepennpoBanus. TaOnuma OCHOBHBIX MNpou3BoAHBIX. [uddepenuman ¢yHkuuu, ero
OpUMEHEHUs K TNpUOIMKEHHBIM  BbIUMCIEHUSM. HBapumaHTHOCTH  (OpPMBI  MEPBOTO
muddepennmana. [lpousBognass cinoxuoit ¢yHkuuu. HuddepenuupyemMocts (QyHKIUU:
onpesielieHne, TEeOopeMbl O CBA3M JTUGHEPEeHIMPYEMOCTH C  HENpPEpbIBHOCTBIO U C
CYIIECTBOBaHHEM IPOU3BOIHON. OCHOBHBIE TeOpeMBI AU depeHInaTbHOro neurcaeHus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlomutans (packpbiTue HeompeneneHHocTei). I[IpousBoanbie
BBICIINX MOPsAKOB. JIOKanbHBIN SKcTpeMyM QyHKIMH. HeoOxonuMble U JOCTATOYHBIE YCIOBHS
skcTpemyMa. IlpaBuno uccienoBanus (yHKIMM Ha MOHOTOHHOCTb M JKCTpeMyM. [Ipu3Haku
BBIMYKJIOCTU U BOrHYTOCTH (yHKIMU. Touku nepernda. Heo6xoaumoe 1 J0CTaTOYHOE YCIOBHS
nepern6a. AcuMNTOTH (YHKIMH, WX BHIBl M CIOCOOBI HaxoxaeHus. OOmas cxema
uccieoBaHus PYHKINN, TOCTPOCHUE UX IPA(PUKOB.

5. HHTerpajibHOe ucuncieHue PYyHKIMU OJHOI mepeMeHHOM.

[lepBoobOpasznas ¢ynkuus. HeompeneneHnHblii uHTErpam u ero cpoiictBa. Tabmuna
OCHOBHBIX HMHTETpPaJIOB. MeToAbl HMHTETPUPOBAHMS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE,
MHTETPUPOBAHUE MOICTAHOBKOM, HHTETpUpOBaHUE MO YacTsaM. HTerpupoBaHue palnoHaIbHbBIX
npobeit. MHTerpupoBaHue HEKOTOPHIX HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX (DYHKIUI.
OnpeneneHHblii UHTETpal, €ro reoOMeTpHUIecKuii cMbIcia. CBOMCTBA OMPEAEICHHOIO0 MHTErpaa.
®opmyna Hetorona-Jleiionuna. Teopema o0 cpeaHeM 3HAYCHHHM. 3aMeHa IEPEeMEHHOW U
WHTCTPUPOBAHUE 110 4YaCcTSIM B ONpEACICHHOM uHTerpane. lIpuiaoxkeHWs ONpeneneHHOro



MHTErpaja K BBIUMCICHUIO TUIOImaAeh miockux ¢uryp. IlonsTue HecoOCTBEHHBIX MHTETPAJIOB:
OIpECIICHNUs, CBOWCTBA, METOBI BEIUUCIICHHUS.

2 CEMECTP
1. TuddepennmnaibHoe ucuucjieHue GyHKIHUH HECKOJIbKHX NepeMeHHbIX. JJIeMeHThI
TEOPHUH MOJIS.

@Oynkiuy AByX M 0Oojiee MEPEMEHHBIX: ONpE/eieHne, 00JIacTh OIpeneseH s, 00JIacTh
U3MEHEHUs, TeoMeTpuuecKas HHTeprperauus, JUHUM ypoBHA. Ilpenen ¢yHkuuu B TOUKe.
YactHbele mpou3BoaHBIE (Ha mpuMepe (QyHKIuH AByX mnepeMeHHbIX). Auddepenuupyemoctsb
(YHKLIUU HECKOJIBKMX IepeMeHHbIX. JlocraTounsle ycnoBus auddepenuupyemoctu. Ilomnas
npousBonHas. [IpousBonnas cioxuoi (ynxuuu. Ilonseii quddepenunan. MHBapHaHTHOCTH
nosHoro  guddepeHnuana.  AHAUIMTHYECKUMH  mpu3Hak  moisHoro  auddepennuana.
HuddepenuupoBanue (QyHKIUH OAHOM W JABYX NEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
OPOM3BOJHBIE U TOJIHBIe JuddepeHransl BBICIIMX HOPsAKOB. TeopeMa O paBEeHCTBE
CMEIIAaHHBIX MPOU3BOAHBIX (A (YHKIMH JBYX TIE€pPeMEHHBIX). JIOKalabHBIE SKCTPEMYMBI
(GyHKLIUU ABYX NEPEMEHHBIX: HEOOXOIMMOE U JOCTATOYHOE YCIOBMS SKCTpeMyMa. Y CIIOBHBIN
sKcTpeMyM (MeToa MHOKUTenel Jlarpanxka). Haubomnpiiee u HanMeHbllee 3HaUeHHe QYHKIIUHA B
3aMKHYTOM oOsiactu. OCHOBHbIE MOHATHUA Teopuu mnousd. CkanspHoe nose. IloBepxHocTu U
muHAN ypoBHS. [Ipon3BoaHas mo crenuanbHOCTH. ['paiueHT CKaIsipHOTO MOl U €r0 CBOWCTBA.
BekropHnoe none. Jluseprenuus noisis. Porop nonsa. CBa3b MeXly I'paAMEHTOM U IMPOU3BOJHOM
110 HANPABJICHUIO.

2. KpaTHble HHTerpaJbl.

JIBOMHOM HHTErpall: ONpEIEICHUE, N'eOMETPUYECKUN CMBICI, CBOWCTBA. Brluncienue
JBOMHOIO MHTErpajga B JI€KapTOBOM M MOJSAPHON cuctemax koopauHaT Muterpan Ilyaccona.
TpoWHON HHTErpall: ONpeAesICHHE, T€OMETPUYECKUI CMBICI, CBOWCTBA. BhIuKciieHne TPOMHOTO
uHrerpana. [Ipunoxenus 7BOMHOTO ¥ TPOMHOTO UHTETPAJIOB.

3. KpuBosinHeliHbIe ¥ MOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonuHENHBIM MHTETpall MO KOOpAMHATaM: ONPEIEIICHUE, CBOMICTBA, BBIUMCIICHHUE.
Pabora B cunoBom nose. ®opmyna ['puna. KpuBonuHelinble HHTETpasibl, HE 3aBUCSILUE OT MYTH
uHTerpupoBanus. IloteHunanbHas QyHKIMS, MOTeHIMaNbHOE nosie. [ToHsATHEe MOBEPXHOCTHOTO
unterpana. [lotok BekTtopa uepe3 moBepxHOCTh. Teopema ['aycca-Octporpanckoro. dopmyna
Crokca.

3 CEMECTP
1. In¢pdepeHnnanbHbie ypAaBHEHHUs IEPBOT0 NOPsIAKA.

JudpdepeHunanbHble ypaBHEHUS: MOPSAOK, pELIEHHE, TeopeMa CYIIECTBOBAHUSA U
€AMHCTBEHHOCTH pemeHus. 3anada Komm. YpaBHEHHs C pasAeisOIMMUCS IE€PEMEHHBIMU.
Onunoponnsie auddepeHnnansupie ypaBHeHUs. JluaewHble auddepeHmaibable ypaBHEHUS
NEPBOTO MOPSAKA. YPaBHEHUS B MOJHBIX TuddepenHuanax. MHTerpupyromumii MHOXXUTEb.

2. Iu¢pdepeHunaibHbie YypaBHEHHs BTOPOr0 U N-I'0 NMOPSIAKA.

Juddepennunanbable ypaBHEHUS] BTOPOTO MOPsiIKa, JOMYCKAIOIUE TOHMKEHUE TTOPSIKA.
Jluneiinbie nudepeHnmranpupie ypaBHEHUsT BTOpoTo nopsaka. CroiicTBa pemeHuit. Jluneinas
He3aBUCHMOCTh QyHKUui. Onpenenurens Bpornckoro. CTpykTypa o0I1ero pemeHus JMHEHHOro
muddepeHManbHble ypaBHEHUsT BToporo mnopsaka. (dDyHmaMmeHTandbHas cHCTeMa pELICHHI.
Jlunelinple ogHOpoaHbIe AUDdepeHrnanbHble YypaBHEHUs BTOPOTO IMOPSAIKAa C MOCTOSHHBIMU
Koa(uIMeHTaMH: TOCTpoeHKe ob1ero permeHus. Meroa Dinepa. JInHelHble HEOTHOPOAHbBIE
muddepeHIaIbHbIe YpaBHEHUS BTOPOTO MOPs/IKA ¢ TOCTOSHHBIMU KodpduuuenTamu. Odiiee u
YacTHOE pellleHUs] HEOJAHOPOIHBIX ypaBHeHUH. JIuHelinble nuddepenHnnanbable ypaBHEHUs N-To
HOpsi/IKa: CBOMCTBA peEIICHUH, TEOpeMbl O CTPYKType OOILIero pemeHus, METOJA BapHaluu
NOCTOSIHHBIX. JIuHelHble nuddepeHInanbHble ypaBHEHHS N-TO TOpSAAKa C TOCTOSHHBIMU
Kod(duimeHTaMu. AJTOPUTM MTOCTPOCHHSI OOIIEro PeIIeHUs.



3. Cucremsl A PepeHINAIBHBIX yPABHEHHUH.

Cuctemsl quddepeHaIbHbIX YpaBHEHUH NIEPBOTo MOpsIKa: 00IMe MOHATHUS, TeoOpeMa
CYLIECTBOBaHMSA M  €OUHCTBEHHOCTH  oOmiero  pemeHus.  CHCTeMbl  JTUHEWHBIX
T depeHMaIbHbIX YPaBHEHUH IMEPBOr0O MOPAIKA: MHTEIPUPOBAHME METOJIOM HCKIIFOUEHHS.
Cucrtembl nuHEHHBIX AuddepeHInanbHbIX YpaBHEHUH MEPBOro MOPSAKA: CBOMCTBA PELICHMH,
TEOPEMBI O CTPYKTYpEe OOLIEro pellieHus, METO BapualiK MOCTOSAHHBIX. CHUCTEMBl JIMHEHHBIX
OIHOPOJHBIX WM  HEONHOPOAHBIX  JU(p(dEepeHIUaTbHBIX  YpPaBHEHUH C  TOCTOSHHBIMH
Kod(pduuueHTaMu. OJIEeMEHTbl TEOPUU YCTOMYMBOCTH. MeETOAbl UHUCIEHHOIO PpELIeHUs
Qg depeHIraIbHbIX ypaBHEHUH.

4A.YucyoBbie 1 (YHKINOHAJIBHbIE PSI/IbI.

UYucnoBble psAlbl: OCHOBHBIE IOHSATHS, CBOMCTBA CXOISALIMXCSA PSIIOB, HEOOXOIMMBIH
IpU3HaK cxoaumocTu. ['apmonunueckuit psan. Psaasr Jupuxine. IIpusHaku cpaBHEHHs PSAIOB C
HoJOoXUTENbHbIMU wieHaMu. [IpusHak [lanamOepa. MHTerpanpHbplii U paguKalbHbIA MPU3HAKU
Komu. 3nakodepenyromuecs psiabl: npuszHak JleiiOHuia. 3HaKONIEpEMEHHBIE PSJIbl: TMOHSATHUS
aOCOJIIOTHOW U YCJIOBHOM CXOJUMOCTHM, HpPU3HAK aOCONIOTHOM CXOJUMOCTH, CBOICTBa
a0COJIFOTHO U YCIIOBHO CXOJSALIUXCS PSI0B.

OyHKIMOHANbHBIE PsI/Ibl: OCHOBHBIE MOHATUS, 001acTh cXOAUMOCTH. CTENEHHbIE PSJIbL:
panuyc, MHTepBaj, ob6nacTb cxoauMocTu. CBoiicTBa creneHHbIX psnoB. Psanel Teitnopa u
MakopeHa: CBOMCTBa, YCIOBHE CXOAWMOCTH psia K HMCXOJHOH (YHKIUH, OCHOBHBIC
pasnoxxenus. Pasnoxenue QpyHkuuu B paa MakiiopeHa ¢ MOMOIIbIO OCHOBHBIX Pa3lIOKEHH.
I'maBHOe 3HaueHue (yHkuMHU. OxBUBaJIeHTHble (yHKUUU. [Ipumenenue psnoB Teinopa u
MakxksopeHa Ji1sl BBIYMCIIEHUS IIPEIENIOB.

2. lndpepenunabHbie ypaBHEHHS IIePBOT0 MOPSIKA.

JuddepeHunanbaple  ypaBHEHUS: TMOPSJIOK, pELIEHHE, TeopeMa CYILIECTBOBaHMUS U
€MHCTBEHHOCTH peleHus. 3agaya Komm. YpaBHeHHs C pa3fensioIUMUCS [EPEMEHHBIMU.
OnHoponuble muddepeHanbHble ypaBHeHUs. JIuHeilHble audQepeHnnanbable ypaBHEHUS
NEPBOTO MOPsAKA. Y PaBHEHUS B NMOJHBIX Tuddepeninanax. MHTerpupyromumii MHOXXUTEb.

3. IudpdepenunaibHble ypaBHeHHs BTOPOIro U N-Io MOpsaKa.

Juddepenunanbable ypaBHEHUS] BTOPOTO MOPsAKaA, JOMYCKAIOIUE TOHKEHUE TTOPSIKA.
Jluneiinbie nuddepennnanbupie ypaBHEHUs BTOporo nopsiaka. CroiicTBa pemeHuit. JlnneiHas
He3aBUCUMOCTh GyHKUui. Onpenenurens BpoHckoro. CTpykTypa o0Iero pemeHus JuHeHHOro
muddepeHIraIbHbple  ypaBHEHHS BTOPOTO mopsaka. (DyHAaMeHTalbHAas CHUCTEMa pEIIeHH.
Jlunelinple oaHOpoAHBIE AUDdepeHInanbHble YypaBHEHUs BTOPOTO MOPAIKAa C HMOCTOSHHBIMU
Koa(uImeHTaMH: oCTpoeHue obuiero peuenus. Meron Oiinepa. JIuneiiHble HEOAHOPOIHBIE
g depeHIaIbHbe YpaBHEHUS BTOPOTO MOPs/IKA ¢ HOCTOSHHBIMU KodpduuueHTamu. Oduiee u
YacTHOE pEIIeHUs] HEOAHOPOIHBIX ypaBHeHHA. JInHelHbIe quddepeHnranbabie ypaBHEHUS N-TO
HOpsi/IKa: CBOMCTBA peIIeHUH, TEOpeMbl O CTPYKType OOIIEro pemieHusi, MEeTO]| BapHaluu
nocTossHHBIX. JluHelHsle auddepeHnnanbabie ypaBHEHHS N-TO TOPSAKA C TMOCTOSTHHBIMA
KoddduImeHTaMu. AJTOPUTM MTOCTPOCHHUSI OOIIETO PEIICHHUS.

4. Cucremsl 1 pepeHIHATBHBIX YPABHEHH .

Cuctemsl nuddepeHMaIbHbIX YpaBHEHUH epBOro MOpsiIKa: o0IIne MOHATH, TeopeMa
CyLIECTBOBaHMSI W  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CUCTeMbl  JIMHEHHBIX
TuddepeHIMaIbHbBIX YpaBHEHUH TMEPBOrO MOPSIKA: MHTETPUPOBAHUE METOJIOM HCKIIOUEHHS.
CucreMbl TUHEHHBIX AUDepeHInanbHbIX YpaBHEHHI MEPBOro MOpsiIKa: CBOWCTBA PEIIECHUH,
TEOPEMBI O CTPYKType OOILEro penieHusi, MeToj, Bapraluyu NoCcTOSHHBIX. CHUCTEeMBbl JIMHEHHBIX
OHOPOJHBIX M  HEOJHOPOIAHBIX  JU(p(depeHIUaNbHbIX  YpPaBHEHUH C  MOCTOSHHBIMH
kodpuimeHTaMu. OJIEMEHThl TEOpPUM YCTOWYMBOCTH. METOAbl UHCIEHHOIO pelIeHUus
TuddepeHIaIbHbIX YpaBHEHUH.

4 CEMECTP
1. Teopusi BeposiTHOCTel. CiyyaiiHble BeJIMYMHBI M UX 3AKOHBI pacnpeaejeHus.

[Ipenmer Teopun BepostTHOCcTeH. CiydaitHbie cOOBITHS. [IPOTHBOMONIOXKHBIE COOBITHS.

HezaBucumbie coObiTus. OTHOcuTenbHas yacTtoTa. Kiaccuueckoe M reoMeTpHuecKoe



ONpECIICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEPOSTHOCTEH. MeToabl BBIYMCIICHUS
BeposATHOcTe. [IpocTpaHcTBO  3nemeHTapHbIXx coOblTud. Kiaccuueckoe —ompezaeneHue
BEPOSTHOCTH.  Anredpa  coObITHI: TeOpeMbl O  BEPOATHOCTH  CYMMBI  COOBITHIA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yOMIMX
IIOJIHYIO IPYyIILy. AKCHOMaTHYECKOE OIPENEICHUE BEPOATHOCTH. CTaTUCTUUYECKOE ONPEACICHUE
BEPOATHOCTH. Y CIIOBHAsI BEPOSATHOCTb. TeopeMbl O BEPOATHOCTH IPOU3BENCHUS 3aBHCHMBIX U
He3aBUCUMBIX coObITH. [lomHas BepostHOCTh. [loBTOpHBIC HMcnbiTanus. Popmyna bepHymiu.
JlokanbHas 1 uHTETpagbHas Teopembl MyaBpa-Jlannaca. @opmyia Ilyaccona.

IlonsaTne ciayyallHOM BenMYMHBI. J[MCKPETHBIE M HEIPEPHIBHBIC CIIy4alHbIC BEJIIMYUHBI.
3aKkoH pacnpeseieHus ciydyailHol BenmuuuHbl. DYHKIMS pacrpeiesieHus, €e CBOWCTBa, Irpaduk.
[InoTHOCTH pacnpeneneHns HENpepbIBHOM ClydyalHON BeIWYMHBI (IUIOTHOCTh BEPOSTHOCTH).
dopmyna Ui BEPOSTHOCTH IIONAJAHUS HENPEPHIBHOM CIy4allHOM BEJIIMYMHBI B JIAHHBIN
UHTEpBaJI, BBIPAXKEHHBIM uYepe3 IUIOTHOCTb BEPOSITHOCTH, F€OMETPHUUECKUH CMBICH (OPMYIIbI.
buHomMunansHOe pacnpeneneHue. pacnpeneneHue IlyaccoHa, paBHOMEpHOE paclpeleleHue,
HOPMAJIBHOE PaCHpeIeIeHUE, SKCIIOHEHIIMAIBHOE pacpeieiICHUE.

2. MaremaTn4ecKas CTaTHCTHKA.

[Ipeamer Maremaruueckoil  ctaTUCTUKH. OCHOBHBIE 3a/layd  MaTeMaTHYECKOM
cTaTUCTUKH. BpiOopounbrii Meroa. CraTtuctuyeckoe omucaHue. BrpiOopku. I'mcrorpamma u
nonuroH yactoT. Cratuctudeckas (dMmupuueckas) QyHKOus pacrpenencHus. Beibopounbie
XapaKTepUCTUKH W ux pacnpenencaus. CocrostenbHbie, 3(P(EKTUBHBIE CMEIICHHBIC U
HECMEIIECHHBIC OIICHKU IMapamMeTpoB. CTaTHCTUYECKOE CPEIHEe, CTAaTHCTHYECKas TUCIIEPCHS U
CTATUCTUYECKOE CPEIHEE KBAIPATUYHOE KaK TOUCUHBIC OIICHKH HEM3BECTHBIX: MATEMATUUYECKOTO
OXKHMJIaHUSI, TUCTIEPCUH, CPEAHETO KBAJIPATUYHOTO OTKIIOHEHUs. J[OBepUTEIbHbIE MHTEPBAIBI U
WHTEPBaJbHbBIC OIICHKU. J(OBEpUTEIbHBIC OIICHKH HEU3BECTHOW BEPOATHOCTH IO OOJIBIIMM
BbIOOpKaM. JloBepuTenbHas OLICHKAa MAaTEMAaTHYECKOTO OXHUIAAHUS MPU HEM3BECTHOU JUCTICPCUH.
JloBepuTeNbHAs OIIGHKAa CPEIHEr0 KBAJPATUYHOTO OTKJIOHEHHS. TOYHBIC BBIOOPOYHBIC
pactnpenenenusi: CreroneHta (t-pacmnpenenenue), Pumepa-CHenexkopa (F-pacnpenenenue),
Iupcona (y°-pacmipenernenne). [IpoBepKa CTATHCTHYECKHX THIOTE3. MaTeMaTHUecKie METOIbI
MPOBEPKHU CTATUCTUUYECKUX TUIIOTE3. DIEMEHTHI TEOPUU KOPPEIISALIHH.

4. O0beM y4eOHOMH JUCIHILINHBI

Bcero 1 cemecTp | 2 cemectp | 3 cemectp | 4 cemecTp
Buipt yue6Hoi paGoThbl 3a4. exa./ 3a4. exa./ 3a4. exa./ 3a4. exn./ 3ad4. exn./
aK.yac aK.yac aK.yac aK.yac aK.yac
Oomas TPYAOEMKOCTH
AMCUMILTHHEL TIO Y eOHOMY 19/684 41144 5/180 5/180 5/180
JIaHy
AyIMTOPHBIE 3aHATHSL 7,1/256 1,775/64 1,775/64 1,775/64 1,775/64
Jlexunnu (JIex) 3,55/128 0,89/32 0,89/32 0,89/32 0,89/32
(rg;;mecme AT 3,55/128 | 0,89/32 0,89/32 0,89/32 0,89/32
Camocrosteannas pagora (CP): | g ¢/55 1,22/44 3,2/116 | 2,225/80 | 2,225/80
Bun xonTpoJs: 3/108 IK3aMeH- 3aver ¢ JK3aMeH- | JK3aMeH-
JK3aMeH/3a4eT 1/36 OLICHKOM 1/36 1/36




AHHOTanus padoyeil nporpamMmsl JucuunHbl « AndopmaTukar
(b1.B.6)

1. Ileau AUCHMIVIMHBI — TIpuoOpeTeHHe 0a30BBIX 3HAHUKW O COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHIX, a TAaKKe YMEHHH M NPAKTUYECKUX HABBIKOB B 001aCTH
UH(POPMATUKH, MCHOJb3YEMBIX NPHU PEIIEHUM HAay4HbIX M HPAKTUYECKUX BBIYMCIUTEIBHBIX
3az1ad4.

3ajauM  JMCHMIUIMHBI: M3y4yeHME METOAOB XpaHEeHWs, oOpaboTKM U Meperadu
I/IH(I)OpMaLII/II/I C HCIIOJIb30BAHHUCEM IICPCOHAJIBHBIX KOMIIBIOTCPOB, JIOKAJIBHBIX H r100aIbHBIX
CeTeH; M3yYEHUE YHCICHHBIX METOJOB pEUICHMsI IMPOCTEUINNX BBIYUCIHTEIBHBIX 3a7ad;
IIPUBUTHC HaBBIKOB AITOpUTMHU3AIIUN u nporpaMmmupOBaHusd, HpI/I06pCT€HI/I€ OIIbITa
WCIIOJIb30BAaHUsl CTAHJAPTHBIX I1AKETOB INPHUKIAJAHBIX IPOrpaMM IPH PEIIEHUU MPOCTEHIINX
HHq)OpMaHHOHHBIX U BBIYHUCIIMTCIIBHBIX 3a1a4.

2. TpeOoBaHus K pe3yJibTaTaM 0CBOCHUS JMCHUIIIMHbI

N3yuenne kypca «MHpopmarukay mpu NOArOTOBKE CHELMAIUCTOB MO CHELUAIBHOCTH
«XUMHUYECKass TEXHOJIOTUS SHEPrOHACHIIIEHHBIX MAaTepUalioB H3JENUil»  HalpaBlIeHO Ha
(dbopMHpOBaHUE CIAEAYIOIINX KOMIETEHIUH.

OO11eKyabTYpHBIE:
- CIIOCOOHOCTBIO K a0CTPAKTHOMY MBILICHUIO, aHau3y, cuaTe3y (OK-1);
Ob6menpodeccuoHaIbHBIC:

- CIIOCOOHOCTBIO peIIaTh 3a7auyd MNpPO(ECCHOHATBHON JEATENIbHOCTH Ha OCHOBE
MH(OPMAaLMOHHOW U OuOIMorpa@uueckod KynbTypbl C HIPUMEHEHHEM HH(OPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHA W C YYEeTOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIOHHON
6e3zonacHoctu (OITK-3).

B pesynomame uzyuenus oucyuniaunvl CmyoeHm 00aM4Cen:

3name:

—  cBoiicTBa HH(pOpMaLKH, cIOCOObI €€ XpaHeHus: U 00paboTKH;

—  CTPYKTYpY, NIPUHIMIIBI paOOThl U OCHOBHBIE BO3MOXXKHOCTH DBM;

—  TOIOJIOTHIO U apXUTEKTYPY BBIYMCIUTENbHBIX CETEH;

—  TPHUHLUIBI apecaluy M0JIb30BaTeNE!, KOMIIBIOTEPOB U pecypcoB B ceTu MHTEpHET;

— pa3nuuath u pacmndpossiBath [P — agpec, 1oMeHHOE UM KOMITBIOTEPA;

— a TaKXe BJaJeTh HAaBBIKAMU CAMOCTOSATEIBHOIO pPEUIeHMs 3aJa4 Ha KOMIIBIOTEPE,
BKJIIOYAIOIIME TOCTAHOBKY 331a4M, pa3pab0oTKy alropuT™Ma U OLEHKY ero 3(()eKTHBHOCTH;

—  CTPYKTYpY, NIPUHIMIIBI paOOThl U OCHOBHBIE BO3MOXXKHOCTH DBM;

—  OCHOBHBIE TUIIBI AJITOPUTMOB, SI3BIKU POTPAMMHUPOBAHUS;

—  CTaHJapTHOE NporpamMMHoe o0ecrieueHrne CBOeH NpodeccuoHalbHOM 1eATEIbHOCTH.

Ymemn:

— THcaTh U OTIAXHUBaTh NporpaMMbl Ha VBA 1o pa3paboTaHHBIM aaropurMmam;

— TPUMEHATHh METOJbl CTAaTUCTUYECKOW 00paboTKH OoybIIMX 00BbEMOB HMH(MOpMALIUU
JUISl pEIIEHUs] KOHKPETHBIX 3a/1a4;

—  HCHOJb30BaTh MAaKeThl MPUKIAJAHBIX IpOrpaMM IMpu JAajbHeimmeM OoO0ydeHHH u
IIPAKTUYECKOMN JEATEIbHOCTH.

Bnaoemy:

— HaBBIKAMHM CAMOCTOSTEIBHOTO peUIeHMs] 3aJad Ha KOMIBIOTEpE, BKIIOYAOIINE
MMOCTAaHOBKY 3aJ1a4M, pa3pabOTKy aJIrTOPUTMA U OIIEHKY ero 3 (PEeKTUBHOCTH,

— MeTOJaMH CTaTHUCTHYECKON 00pabOTKHU 3KCIEPUMEHTANbHBIX JaHHbBIX.

3. Kparkoe conepxxanue JMCUMILIAHBI:

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



3.1. ApXuTeKTypa KOMIIBIOTEPOB U KOMIIbIOTEPHBIX ceTel
Kpatkas ucropus pa3BUTHS BBIYUCIUTEIBHON TEXHHUKH, MepcoHaNbHBIX KoMmbioTepoB (IIK) u
KOMIIBIOTEPHBIX ceTeil. BprumcnurensHass mammHa ®on-Helimana u MamumHa Teropunra.
Pazpabotku HopGepra Bunepa.

3.2. Annaparnbie cpeacrpa IIK. Ucnoab3yemble ccTeMbl CUMCIEHUS,

O6mee mnpencraBiaenue o [IK m ux Bo3MoxkHOCTIX. DyHKuMoHaimbHas cxema IIK,
MarucTpaibHO-MOAYIbHBIN npuHIMI noctpoenust [1K. Anmapatueie cpenctsa I1K: [Ipunnun
OTKPBITOM apXUTEKTYphl: CHUCTEMHAas IIHWHA, pa3psaHocTh. llepudepwuitabie ycrpoiictBa [IK:
OcCOoOeHHOCTH TpeACTaBICHUS JTAaHHBIX Ha MamuHHOM YypoBHe. IlpemmymiectBa mmdposoro
npeicTaBieHuss WHGOpPMAMK TEped AaHAIOrOBBIM MpencTaBieHueM: CHCTEMBl CUUCIICHUS
(ecsTMuHasA, IBOMYHAs, BOCbMEpPUYHAs], IIECTHAALATEpUYHas), IIpaBUiIa IEpPEBOAA U3 OJIHOU
CUCTEMBI B Ipyryio. J[Ba criocoba BEIYHCICHUS KOJIMYECTBA UH(POPMALIUH.

3.3. KomnboTepHbIe CeTH: TOMOJIOTHH CeTeil, UX XapaKTePUCTHKH.

Tomonorum cereit: [IporpaMMHO-TEXHHUYECKOE OOECIICUCHHE: OTEPAllMOHHAS CHUCTEMA,
npotokousl (TCP, TCP/IP, UDP). I'no6ansHbie cetn pasnmuyunoro macmraba (WAN —Wide Area
Net, MS Network u Internet). Bosmosxnoctu cetu MurepHer. DnekTponHas moura. JlocTym K
uH(pOpMallMOHHBIM pecypcaMm. Cucrema TenekoH(epeHIil. Anpecanus ¥ TMPOTOKOJNBI B
Nurtepuer.

3.4. MyabTHMeaHA.

YcTpoiictBa MmynbTuMeana. TpeboBaHUs K MYIbTUMEIUHHBIM CPEICTBAM KOMITBIOTEPOB.
Pacimpennsie  BO3MOXKHOCTH ~ 00pa®oTKu, mpeoOpa3oBaHHs, CHUHTe3a  HH(pOpmanuu
(KOMOBIOTEpHAST ~ aHUMalUs, MOJUQHUKAIMSA  H300paXCHWH, TpexMmepHas  rpaduka).
MynbTuMeauiiHbIe TPOrpaMMbl. DJEKTPOHHBIE IPE3EHTAlMM (OCHOBHBIE BO3MOXHOCTH MS
Power Point), sTambl co3ganus Ipe3eHTaul, CTPYKTypa Mpe3eHTalui.

3.5. IIporpamMHoe o0ecrieyeHue

3.5.1. Omnepammonnsie cucteMbl. CTPYKTypa OIEpPAlMOHHBIX CHCTEM, IMaKeThl MPUKIIAJIHBIX
nporpamm, Microsoft Office. Knaccudukanuss mnporpaMmubix cpeacts. CUCTeMHOE |
npukiaanoe nporpamMuoe obecniedenue I1K. O630p oneparmmonnsix cucreM (OC). Kpatkas
xapakrepuctrka WINDOWS.
3.5.2. TekcroBslil perakrop WORD, OcCHOBBI HCIIONIB30BaHMS MIPOrpamMM OOIIEro Ha3HAYCHUS
(xpatkuit 0630p), OcobenHoctn TekcroBoro penakropa WORD. lcnonbs3oBanue pemaxTopa
MaTemMaTuyeckux ¢GopMyal B TEKCTOBBIX JOKyMeHTax. Penakrop xumuueckux ¢Gopmyi,
Ha3HaueHue u ocoOeHHocTH paboTel. KommpoBanue XuMHUEeCKMX QOpPMYJI B TEKCTOBbBIE
nokyMeHThl. Co3/jaHKe TOKYMEHTOB PAa3IMYHbIX (GOPM (CTAaHIAPTHBIX U HECTAH/IAPTHBIX).

3.5.3. Cucrema ympasnenus 6azamu ganHbix ACCESS. Cosnanue momb3oBatenbckux CYB/I,
dopmupoBaHue 3ampocoB, oTueToB U ¢GopMm. HWHbopmannoHHble cuctembl. CucTeMbI
yrpaBieHus: OaHkaMu u 0a3amMH JaHHBIX. PensipioHHas Mozaenb MaHHBIX. CTPyKTypa 3aIucH,
MeTO/bl JocTyna K nHpopmanuu.. Pensunonnas 6a3za manaeix ACCESS.. Co3znanue oT4eTOB U
dopm. Texnonmorus peanuzanuu npocrenmmx 3aaad cpeacrsamu CYB/] ACCESS.
3.5.4. Ucnons3oBanue EXCEL ans 00paGoTku TabmuI], MOCTPOEHUS TpaUKOB U JHATPAMM.
Hasnauenue nsnekrponsabix Tabmun (MS EXCEL). OcobeHHoCTH TaOIMYHOTO Ipolieccopa
EXCEL u ucrions3oBaHme ero ajisi penieHnss HHHOPMAIIMOHHBIX W WHKEHEPHBIX 3a1ad. TexHuKa
paboter ¢ EXCEL.. Pacuer mo ¢opmynam. Iloctpoenne rpadukos. Pacder ¢pyHKIMOHATHHBIX
3aBUCUMOCTEH W TOCTPOCHHE TpaduuecKuX H300paKEHWU C HMCIOJIb30BAaHUEM CTaHIIAPTHBIX
¢ynkuuit EXCEL u mactepa ¢yHkimii, moctpoenue nosepxHocreid. Iloctpoenue nuarpamm.
Pabora ¢ tabmuuamu. ®opmatupoBanue, opopmiieHue Tabmun. Pa3zpaboTka M peanmu3arus
OPOCTEHIINX aJrOpUTMOB C HCMOdb30oBaHHeM Bo3MoxkHocTer EXCEL (maxoxnenue
MaKCHUMaJbHOTO (MHHHMAJIBHOTO) JJIEMEHTa BEKTOpPa M MATPHIBI, HAXO0XKIECHHE CYMMBI
DIIEMEHTOB BEKTOpa M MATPHIIBI, BBIYUCICHHE MATPUYHBIX BbIpakeHWH). Cratncrudeckas
00paboTKa IKCIIEPUMEHTAIBHBIX TaHHBIX, TOCTPOCHUE JIMHUH TpeHa.

3.6. AIropuTMBI U OCHOBBI IPOrPaMMHPOBAHMS.
3.6.1. AnroputMmbl, TUIEI anropuT™MoB. [loHsTHE anroput™ma u ero coiicrBa. CriocoObl 3amucu
JITOPUTMOB. MOy IbHBIN NPUHLUII IIOCTPOEHUS AJITOPUTMOB U IIPOTPAMM.



3.6.2. XapaKkTepUCTUKH SI3BIKOB IMPOrpPaMMHMPOBAHUS. DBOJIOLUS U KiIacCU(UKALUs S3BIKOB
nporpaMMupoBaHus. [loHATUS TpaHCHALUMH, KOMOWIALMH, WHTEPIpETalMM, HUX pa3iuyus.
CTpyKTypHOE NpPOrpaMMHUPOBAHHE, €ro OCOOCHHOCTH. OCHOBHBIE CTPYKTYPbl M IPHHLUIIBI
CTPYKTYPHOTO NpPOTrpaMMHUpPOBaHUs, WIIOCTpauusa. ba3oBble alropuTMHuecKue KOHCTPYKLUU
(cnenoBaHue, BETBIIEHUE, NTOBTOPEHUE), MPUMEpbl UX peann3anud. OCHOBHbIE KOHCTPYKLUHU
A3BIKOB IPOrPaMMHUpPOBaHUA. SI3bIKM INPOrpaMMHMpOBAHMS BBICOKOIO YpOBHA. TexHosorus
O00BEKTHO-OPUEHTHPOBAHHOIO  IPOrpaMMHPOBAHUS;  CBOMCTBA  S3BIKOB:  HACIlElOBaHHE,
MHKANCyJALus, nosuMopdusM. [ToHATHS A3bIKOB: KJIACChl U OOBEKTHI.
3.6.3. AuroputMmel ansi 06paboTku MHPOPMALMK M UX IporpaMMHbIe peanu3anuu Ha VBA.
[Tpouecc pemenus 3amad Ha KoMmmbrorepax. [IporpammupoBanue Ha si3bike VBA: ocHOBHbBIE
OIepaTopsl A3bIKa, MpoLeaAypbl U GyHKIMU. PazpaboTka u peannsanus NpocTeHInX alropuTMoB
0o0paboTku wuHpOpManUK (pelleHue 3aad ¢ OJHOMEPHBIM M MHOTOMEPHBIM O0BEMOM
uapopmarmu). YucaeHHbIe METObI aHAIN3a OJHOTO HEJMHEIHOTO YpaBHEHHS: MOMCK KOPHE,
peleHre 3a7ayd OJHOMEPHOM ONTHMHU3ALUHU (HAXOXIEHHE TOYEK MakCUMyMa U MHHHMyMa
¢yHkunm). MeToapl cTaTUCTUYECKOH 00pabOTKH pe3ylbTaToB M3MEPEHHH OIHON BEIMYHHBL:
BBIUHUCIIEHHE TOYEUHBIX (CpeIHEro, JUCIIEPCUH, CTaHapTa) U MHTEPBAJIbHBIX OL[CHOK CITy4aiiHON
BEJIMYMHBI.

3.7 3ammTa nHopmauun
ANropUTMBI 3aLIUTHl HHPOPMALMU: METO/bI 3aIuThl, [loHsATHE 6€30aCHOCTH KOMITBIOTEPHOM
UHQOpPMALIMU: HAJSKHOCTh KOMIIBIOTEPA, COXPAaHHOCTh JAHHBIX, 3allUTa OT BHECEHUS
W3MEHEHUN HEYINOJHOMOYEHHBIMHU JIMIAMHM, COXPAHEHUE TalHbl INEPENHUCKH B 3JIEKTPOHHOU
cern. ICTOpHUS BOSHUKHOBEHUS BUPYCOB U AHTUBHUPYCOB. Crioco0bl 3apakeHusl, 3aIiThI
u Oopp0Obl C Bupycamu. MeTonsl peanu3anuy 3aliuThl HH(GOpPMANMU: TNPOrpaMMHBIC,
anmnaparHble, OpraHU3alMOHHBIE.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHBIX B akanem.

Bunel yue6HoI paboTh €MHULIAX yacax
O0mas TpyA0eMKOCTh JMCIHUIIIHHBI 10 Y1e0OHOMY IIAHY 4 144
AyAUTOpPHBIE 3aHATHS: 1,8 64

Jlexuuu (JIek) - -
ITpaktnueckue 3anstus (I13) - -

JlaGopaTopHble 3aHATHUS 1,8 64
CamocrositesbHas padora (CP): 1,2 44
CamocTosiITeIbHOE U3YUYCHHE PA3IeTIOB TUCIIUTLUIMHBI 1,2 44
Bupa koHTpoOJIsi: 3a4eT / IK3aMeH 1 Jk3ameH (36)

AHHOTauus padoyeil NPporpaMmbl JUCHUILIHHBI «PHU3HKA»
(b1.B.7)
1. Hesan u 3a1a4M AUCHUTIIIUHBI
Leabl0 AMCHMIVIMHBI SIBISETCS NPUOOPETEHUE CTYAEHTaMH 3HAHUH MO OCHOBHBIM

pazzaenaM GU3MKU U YMEHHUIO IPUMEHSATh UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCHUIUIMHAX.

OCHOBHBIMU 3aJJa4aMM JMCHHMIUIMHBI SBISIOTCS: (OPMHUPOBAHUE TMpeNCTaBICHUH 00
OCHOBHBIX (DU3MUECKUX 3aKOHAX MPHUPOABI M METOAAX TEOPETHUECKUX MCCIEA0BAHNN Pa3IMYHBIX
(¢u3nuecKkux SBIEHUH, a TakXe JaTh NPEICTABICHUS O COBPEMEHHBIX AKCIEPUMEHTAIbHBIX
METOJIaX UCCIIEIOBAaHUS.

2. TpeGoBanus K pe3yjbTaTaM OCBOEHUSI AU CHUIIIMHBI
Nzyuenne kypca «@u3uka» TMpH TOATOTOBKE CIIEIHAINCTOB 110 CHEIHATBHOCTH
«X¥UMHYECKass TEXHOJIOTUS JHEPrOHACBHIIICHHBIX MATEpPHAIOB W3JCIHi»  HAIpaBlIeHO Ha
nprOOpETEHUE CIECTYIOMUX KOMITCTECHITHIA.
OO1IeKyIbTYpHBIE:
- CIOCOOHOCTHIO K aOCTPAKTHOMY MBIIUIEHHIO, aHau3y, cuaTe3y (OK-1);



Oo6menpodeccuoHanbHbIE:

- CHOCOOHOCTBIO  HUCIOJB30BaTh  MaTeMaTUYeCKUEe,  €CTECTBEHHOHAy4dHble U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3a]1a4 cBoel npodeccnonanbHoi aestenaproctu (OITK-1).

B pe3ynomame uzyuenun Oucyunaunovl CmyoeHm 00J1)4cen:

3HamMb:

— ¢usnyecKkue OCHOBBI MEXAaHUKH, (U3UKU KOJEOAHWH W BOJH, JJIEKTpUYECTBA U
MarHeTu3Ma, JJIEKTPOJMHAMUKH, CTATUCTHYECKOW (U3MKA W TEPMOJUHAMUKH, KBAHTOBOH
(076370478

—  CMBICT (QYHIAMEHTAJIBHBIX (U3UYECKUX 3aKOHOB, NMPHUHLHUIIOB M IOCTYJIATOB; HX
(GhOPMYIUPOBKY ¥ TPAHUIIBI IPUMEHUMOCTH;

—  CBSI3b IIMPOKOTO Kpyra (pU3n4ecKux sBjieHUH ¢ (yHIaMEHTAIbHBIMU MIPUHLIUIIAMU U
3aKOHaMU (DU3HKHY;

—  OCHOBHBIC METO/IbI PEIICHHS 3a/1a4 M0 OTMUCAHUIO (PU3MUECKUX SBJICHUM;

—  MeTOJbI 00pa0OTKU PE3yNbTaTOB (PU3NIECKOTO IKCIIEPUMEHTA;

ymemy:

— TPUMEHATH TEOPETHUYECKHE 3HAHHS M SKCIIEPUMEHTAIbHbIE METOMABI MCCIEIOBAHUS
IIpU pelIeHrnu npodecCHOHaIbHBIX 33/1a4;

— TpPOBOAUTH pacué€Thl, OCYIIECTBJATh aHaJIM3 U HA OCHOBE JTOrO JeJjaTh
000CHOBAaHHBIE BBIBOIbI;

—  aHaIM3UpOBaTh pPE3yJIbTaTbl HAONIOAEHUH M HKCIEPUMEHTOB C IPUMEHEHUEM
OCHOBHBIX 3aKOHOB U TIPUHIIUIIOB (DH3HKH;

—  OIpeAensaTh XapakTep (PU3UUECKUX MPOILECCOB MO KOMIUIEKCY IKCIEPUMEHTATbHON
uH(pOpMaIlUK IPU TOMOIIH rpaUKOB, TAOIUI U YpaBHEHHI;

—  TPeICTaBIsATh 00PaOOTAaHHYIO SKCIIEPUMEHTAIBLHYIO U TEOPETHUECKYIO HH(OPMAIHIO
B YCTHOM U MUCbMEHHOH (hopMe, B TOM UHCJIE C UCTIOIb30BAaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHUM.

enaoems.

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

—  HaBbIKaMM 00OCHOBaHMS CBOMX CY)KJIEHHH U BBIOOpAa METO/A UCCIIEAOBAHMUS.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

Cemectp 2
Beenenue
[Ipenmer ¢puzuku. MeTopl pU3NUECKOTO UCCIIETOBAHMS: OIBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEeOopHsl.
1. ®u3uyecKkue 0OCHOBbI MEXaHUKHU
[Ipeamer kunematuku. Ilepememenue, CckopocTh, YyckopeHue. KuHemarnueckue
XapaKTEPUCTUKH BPAILLATEIbHOIO IBUKCHUS.
3axonbl HproTOHA. 3aKOH BCEMUPHOIO TATOTEHUs. J[BH)KEHUE Tejla IEPEMEHHOM MaccChl.
3aKOH BCEMUPHOIO TATOTeHUS. J[BH)KEHHME Tena MepeMEHHOW Macchl. Y paBHEHHUs Memepckoro.
®opmyna L{noakoBckoro.
Yopyruii ¥ HEyNnpyruv yzapsl wmapoB. MOMEHT WHEpPLUM MaTEepUaJIbHOW TOYKH U
TBEPAOTO TeJA.
Kunematnka ~ rapMoHWYECKMX  KOJIeOaHMIA. Hudbdepennmanbaoe  ypaBHEHUE
rapMoHn4eckux konebanuil. [loHaTre o 3aTyxaromux U BBIHYXJIEHHBIX KoJiebaHusx. BomHoBoe
JIBUKEHHE. BOIHBI IPOAOIIBHBIE U NIONIEPEYHBIE.

2. OCHOBBI MOJIEKYJIAPHOI (PU3NKH.
JJlIeMeHTbI TEPMOAUHAMUKH U (PU3NIECKON KMHETHKHU
Wneanpubiii ta3. Pacipenenenue bonbiMana u ero odmedusnueckuii cMpici. PeanbHbrit
ra3. Ypasuenue Ban-nep-Baannbca.



Tepmomunamuuecknii  mMeroq B ¢usuke. PaBHOBecHble cocrosiHusa.  Hagama
TepMoaAMHAMUKU. L{UKIIBI. DHTPONHS U €€ CTaTUCTUYECKOE TOJIKOBaHUE.

SBnenne mnepenoca. Juddysus. 3axon Puxa. TermonpoBogHOcTh. 3akoH Dypbe.
BryTtpennee Tpenue (BsI3kocTh). 3akoH HerloToHa.

3. DJIeKTPOCTATHKA U MOCTOSIHHBII JIeKTPHYECKHUI TOK
3akon Kynona. Teopema Octporpaackoro-I'aycca. Junonb. J{udnekTpuka B

SJICKTPOCTATUYCCKOM IT0JIC.

Cemectp 3
4. DJIeKTPOMATHETH3M
3akon Awmmepa. 3akon buo-Capapa-Jlammaca. Cuna Jlopenma. Marnetuku.

DJIeKTpOMarHuTHas MHAYKLIKS. Y paBHeHUE MakcBea.

5. OnTuka
Wntepdepennus BonH. dudpakmus BonH. [lomspuszanus BonH. TerioBoe u3imydeHHE.
3akoH Kupxroga. I'mnoresa [lnanka. KBantoBoe 00bscHEHHE TeIIOBOro usnydeHus. Jddexr
Kowmnrona. fAnepuas moaens aroma. [locrymnarst bopa. ATom Bomopoaa o bopy.

6. Dj1eMeHTbI KBAHTOBOI (pU3NKHU
I'mnoresa ne bpoina. BosmHoBoe ypaBHenue IlpenuHrepa sl  CTalMOHAPHBIX
cocrosiHuil. OnbiTel HTepHa-I'epnaxa. MHorosnektponsslii atom. Dddekt 3eemana. [Ipunnummn
[Taynu. KBanToBble cTatucTuueckue pacupenenenus boze-OitHiureiina u ®epmu-/lupaka.
®ononbl. 3akonbl Jlebas u DiHmITElHA. XapaKTepUCTHKU Spa: 3apsl, Macca, YIHEPTrHs
CBSI3M HYKJIOHOB. flnepHble peakunu. OyHnaMeHTanbHbIe B3aUMOIEHCTBUS U1 OCHOBHBIE KJIACCHI
3JI€EMEHTapHBIX YaCTHII.

O0beM yueOHOH M CHUITTHHBI

Bcero 2 cemecTp 3cemecTp

Buabl yueOHoii padorsl
3a4. e[l.| aK.4ac | 3a4. e[.| aK.4ac | 3a4. ell.| aK.4yac

OO0masi Tpy10€eMKOCTh AUCHHUILINHBI

M0 y4eOHOMY MJIAHY 13 468 7 252 6 216
AyIUTOPHBIC3AHATHS: 49 176 2,7 96 2,2 80
Jlexumu (Jlek) 1,8 64 0,9 32 0,9 32
Jlaboparopusie 3ansaTHs (J1ad) 1,3 48 0,9 32 0,4 16
ITpaktnyeckuesanarus (I113) 1,8 64 0,9 32 0,9 32
CamocrositesabHas padora (CP): 51 220 33 120 28 100

Bua koHTpoOJIsA: DK3amMeH 2 72 1 36 1 36




AHHOTaNuA padoyell NPOrpaMMbl JUCHUIIMHBI «OQ01Iasi 1 HEOPraHNYECKAs XUMMI»
(b1.B.8)
1. Heau u 3a1a4M AUCHUILIHHBI

Heab0 AUCUMIUIMHBI  sBiISeTCS  (OpMUpPOBaHWE Yy  CTYJAEHTOB  IICJIOCTHOTO
€CTECTBEHHOHAy4YHOI0 MHUpPOBO33peHus. Onupasch Ha TOJY4YCHHbIE B CpeJHEH IIKOJIe
XHMUYECKHE 3HaHUs, MpoTrpaMMa MpeaycMaTpUBaeT AayibHEHIIee yriayOjeHne 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, y‘-IeHI/ISI [0) paCTBOan 1 OCHOB
CTPOCHHMSI BEIIECTBA KaK TEOPETUICCKUMH OCHOBAMHU XUMUU;
— U3Y4YEHUE EPUOIUYECKOr0 3aKOHA KaK OCHOBBI HEOPraHUYECKON XUMHUH,
—  paccMOTpeHHWe  CBOiictB  s-, p-, d-, f-smemMeHTOB W HMX  COEAMHEHHIA,
— W3Y4YCHHE CIIOCOOOB MOJyUYCeHHs] HanboJiee MHPOKO MPUMEHSIEMBIX BEIIECTB U UX CBOWCTB;
— (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 KOHerTHI)IX HpaKTI/I‘-IeCKI/IX 3a1a49 U I/ICCHGILOBaTeHBCKOﬁ pa6OTBI,
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 AU CHMIIIMHBI

Wzyuenne pucuumiuuHbl «OOIIas W HEOpraHUuYeckas XHUMHUS» IpU  TOATOTOBKE
CHEIHAJIMCTOB 0 CIEHHUATbHOCTH «XHUMUYECKasi TEXHOJIOTHSI YHEPTOHACBIILIEHHBIX MAaTepHaIOB
U3JIeNuil» HampaBiIeHO Ha MPUOOPETEHUE CIeTYIOIUX KOMIETEHIUH.

OOeKyIbTypHBIE:
- 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 usyuenusn oucyuniunvl cmyoenm 0014CeN:

3HaMb!

—  DJIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;

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

—  OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XMMUUECKHUX ITPOLIECCOB U XapaKTEPUCTUKH
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;

ymemy:

—  BBINOJHATH OCHOBHbIE XMMHMUYECKHE OIEpalMH, ONPeNeisTh TEePMOIMHAMHUYECKHE
XapaKTepUCTUKU XUMHUYECKUX pEaKlMi U paBHOBECHbIE KOHIIEHTPALIMU BEIIECTB;

—  HCHOJb30BaTh OCHOBHBIE XMMUYECKUE 3aKOHBI, TEPMOJMHAMUYECKHE CIPABOYHBIE
JaHHbIE JUIs PelLIeHUs Tpo(ecCHOHANbHBIX 3a/ay;

— TPOTHO3MPOBATh BIUSHHUE Pa3IMYHBIX (AKTOPOB HAa PABHOBECME B XUMHYECKHX
peaKIusx;



enadems.

—  TEOPETHUYECKMMHU METOJAMM OIMCAHMS CBOMCTB IMPOCTBIX M CIIOXKHBIX BEIIECTB HA
OCHOBE DJJIEKTPOHHOIO CTPOCHHMSI HMX aTOMOB M IIOJIOKEHUS B IEPUOJUYECKON CHUCTEME
XUMHUYECKHUX AJIEMEHTOB;

—  JKCHEPUMEHTAIbHBIMH METOJAMH OTPEICIICHUs HEKOTOPHIX (PU3MKO-XUMUYIECKUX
CBOMCTB HEOPIaHUYECKUX COCIMHEHHUM.

3. KpaTkoe coaep:xkaHue TUCHHMIINHBI

Cmpoenue amomos u nepuoouvecKuil 3aKoH.

BonHoBBIE CBOMCTBA MaTepHaIbHBIX 00BEKTOB. YpaBHeHue ne bpoiuns. CooTHomeHHE
HeonpeaeneHHocrel 'elizenOepra. [ToHsTre 0 KBaHTOBOI MexaHuke U ypaHeHun Llpeaunrepa.

CoBpemenHas (opMynupoBKa MEpUOANYECKOro 3akoHa. Ilepuoanueckas cuctema u ee
CBA3b CO CTPOEGHHEM aTOMOB. 3allOJIHEHHME DJJIEKTPOHHBIX CJIOEB U 000JOYEK aTOMOB B
nepuoanueckor cucreme sneMmeHtoB J .M . MenaeneeBa. Crenenu okucienus. Baxuelimue
OKHCITUTEIN W BOCCTAHOBUTENIU. BakHEHIIME CXEeMbl MPEBPAIECHUS BEIIECTB B OKHCIUTEIHHO
BOCCTAaHOBUTEJIbHBIX PEAKIHUX.

Xumuueckas c6a3b ucmpoenue moJieKy

KoBasieHTHast cBsI3b, OCHOBHBIE IOJIOKEHUSI METO/Ia BAJEHTHBIX CBs3ed. PaccmoTpenue
CXEM IePEeKPBhIBAHUS aTOMHBIX OpOHTajel mpu oOpa3oBaHUM CBsi3el B Mousiekynax. OCHOBHbBIE
MOJIOKEHUS MeTo1a MoJieKylapHbIx opoutaneii (MO JIKAO). O6miue cBeeH!sI 0 KOMITIEKCHBIX
COEIMHEHUAX, UX CTpoeHue. MeXMOoNeKysipHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBSI3b.
Honnast cBsi3b Kak TNpeIeNbHbIN clydyall KOBaJeHTHOW cBs3u. OOmue mnpeacTaBlieHUus o
MEXMOJIEKYJIIPHOM B3aUMOACHCTBUM: OpPUEHTALIMOHHOE, WHIYKIMOHHOE, JUCIIEPCUOHHOE
B3aUMO/ICHCTBUSI.

DHepeemuka peakyuil u XumuyecKoe pagrnogecue

[ToHsiTHE O XMMHYECKON TepMOJAMHAMUKE, TEPMOJMHAMHYECKHE (PYHKIIMH COCTOSTHUS
(xapakTepuctuyeckue (QyHKOUHM). XHUMHYECKOe paBHOBecue. VCTMHHOE M Kaxylleecs
paBHOBecus. KoHCTaHTa XMMUYECKOTO paBHOBECHS. DJIEKTPOXUMHUYECKHUE MPOLIECCHI , MOHATHE
00 2JEKTPOJIHBIX MOTEHIMANAX. DJNEKTPOABIKYINAs CHJIa OKHCIUTEIbHO-BOCCTAaHOBUTENIBHBIX
peakuMii U KpUTepUd CaMONIPOU3BOJIBHOTO MPOTEKAHUSI POLIECCOB.

Paenosecusn ¢ pacmeopax

[Ipoueccrl, compoBoXkaaromue  00pa3oBaHUE  KUAKUX  HCTHHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB U NEKTPOJIIUTOB. ACCOIIMMPOBAHHBIE U HEACCOLMMPOBAHHBIE AIEKTPOJIUTHI.

Crenenp nucconmanyu. KoHctanTa quccounanuu. PaBHoBecHe B cucTeEME, COCTOAILIEH U3
HaCBILIEHHOT'O PAacTBOpa MalOpacTBOPUMOIO 3JIEKTPOJIUTA U €ro KpucramioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COeMHEHUN. PaBHOBECHE IuccOnMaluy BObI, NOHHOE NIPOU3BEACHNE
BO/IbI M €r0 3aBUCUMOCTB OT TeMreparypsl . [llkana pH ['maponus conen.

Ckopocmb peakyuii u Kamaau3

[ToHsiTHE O XMMHUYECKOW KHWHETHKE, OJHOCTAIMUHBIE M CIIOXKHBIE PEAKIUU. 3aKOH
nercTByromux Macc. KoncranTta ckopoctu peakuuu. MoneKyJIsspHOCTh U OPSAJIOK PEaKIIUH.

3aBHUCHUMOCTh CKOPOCTH PEAKIIMU OT TEMIIEPATYPhI; SHTAIBINS aKTHBAIIMU. | OMOTEeHHBII
Y TeTePOTreHHBIN KaTalus.

Xumusa s- u p- 31eMeHmMos

Bonopoa-niepBblil 371€MEHT NEPUOAMYECKON CHUCTEMBI, €T0 JBOMCTBEHHOE IIOJIOXKEHHE.
OneMeHThl | - 2 u 13 - 18 rpynn nepuoandeckol CHUCTEMBbI. 3aKOHOMEPHOCTH B M3MEHEHUU
DIIEKTPOHHBIX KOH(PUTYpAllMi, BEIHYMH PAJAUYCOB, DJICKTPOOTPUIATEIILHOCTH € JHEPTUHU
MOHM3AIMKU aTOMOB. TUIIMYHbIE CTENEHH OKUCIIEHUS. XUMUYECKUE CBOMCTBA MPOCTHIX BEILECTB.
3aKOHOMEPHOCTH B CTPOEHUM M CBOMCTBAX OCHOBHBIX THUINOB coequHeHui. Ilpuponnsie
COEIMHEHMUS, TIOJIyYCHHUE U IPUMEHEHHE.

Xumus d- u f- anemenmos

OneMmeHThl 3-12 rpynn MNepHOJUYECKONM CHCTEMBI. 3aKOHOMEPHOCTH B HM3MEHEHUHU
AIIEKTPOHHBIX KOH(PHUTYpAIUi, BEIUYUH PATUyCOB, SHEPTHH HOHU3AIUH, XaPAKTEPHBIX CTEIEHEH



OKUCIICHUs, KOOPJAMHAIIMOHHBIX 4YHCel aTroMoB. llpuponHble coeAWHEHUs, MOIyYEeHUE U
COTIOCTaBJICHHE (PU3MUYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BemlecTB. CTpOCHUE M CBOMCTBA
OCHOBHBIX TUTIOB coenuHuenunii. Ocodennoctu f- ameMenToB.

O0bem yueOHOM TUCUUIITIMHBI

Bunbt yueOHOM paboOThI Beero

b YA p B 3au. en. B akan. gacax
OO6u1ast TPYA10eMKOCTh 6 216
JAMCUHHUILUIHHBI 110 Y4e0OHOMY IJIAHY
AyIMTOpHbIE 3aHATHS: 2,7 96
Jlexmu (Jlek) 0,9 32
[TpakTueckue 3anstus (I13) 0,9 32
JlaGopaTtopusie padoTs (JIP) 0,9 32
CamocrosiTesibHas padora
(CP) 2,3 84
CamMocTosATenbHOe U3Y4YEeHHE 23 84
pa3esoB AUCHUILIIMHBI '
Bunx kKoHTpOJIS: IK3aMeH 1 Ok3ameH (36)

AHHOTaus padoyeil NporpaMMsl JMCUMIIMHBI «Opranuyeckasi XuMus»
(b1.B.9)

1. Henu u 33124 JUCHUNJIMHBI

1. Heab0 TMCUHMNJMHBI SBISETCS MPUOOpETEHHE CTYAEHTAaMH 3HAHUW O CTPOCHUU
OPraHWYECKUX COCAUHEHUH, OCHOBHBIX XWUMHUYECKMX CBOMCTBaX pa3IMYHBIX KJACCOB
OpPraHMYECKUX COEAMHEHUH U MeToJaX HX IMOJY4YeHHUs, KaK NPOMBIIUIEHHBIX, TaK U
71a00paTOPHBIX.

OCHOBHBIMH 32/1a4aMHU JUCHUIIJIMHBI SIBJISKOTCH:

— (QopmupoBaHuE TPEACTaBICHUH O TEOPETHYECKMX OCHOBaX COBPEMEHHOM
OpTaHMYECKON XMMHH, O (PHUINYECKUX M XUMHUYECKHX CBONCTBaX, METOJAaX TMOJTyYSHHS
Pa3JIMYHBIX KJIACCOB OPTaHUYECKUX COCANHEHUN;

— (opMHpOBaHHIO TIPEJICTaBICHU OO0 OCHOBHBIX METOJaX OKCIEPUMEHTa B
OPTraHMYECKOM XWMHHU, COBPEMEHHBIX HHCTPYMEHTAJIBHBIX METOJaX  HJECHTHU(PUKAIUU
OPraHUYEeCKHX COCIMHEHUN;

— TpuUOOpeTeHHEe HABBHIKOB MPHUMEHEHHUS TEOPETUYECKHX 3aKOHOB K PEIICHHUIO
MIPaKTUYECKUX 3a/1a4 XUMUYECKON TEXHOJIOTUN OPraHUYECKHUX BEIIECTB.

esn u 3a1a4u Kypca J0CTUTAIOTCS ¢ IOMOLIBIO:

— O3HAaKOMJICHMS CTYACHTOB C OCHOBHBIMM TEOPETHYECKUMHU IPEACTABICHUSIMU
OPTraHUYEeCKOW XUMUH;

— O3HAaKOMJIEHUS C XHMHYECKHMMHU CBOMCTBAMU OCHOBHBIX KIIACCOB OPraHUYECKUX
COECIMHEHUH, BKJIIOYas TETEPOLUKINYECKUE, D3JIEMEHTOOpraHHMYecKHe U OHOOpTraHuYecKue
COETMHEHUS;

— 00y4eHHs] OCHOBHBIM METOJaM TUTAHUPOBAHMS CHHTE3a OPTAaHUYECKUX COCTMHEHUN Ha
OCHOBC nonyqume 3H3HI/II71 06 OCHOBHBIX XHUMHYCCKHUX CBOI\/'ICTBaX KJIaCCOB OpFaHI/I'-ICCKI/IX
COCIUHEHUH,

— 00y4eHUs1 OCHOBHBIM METOJIaM CHHTE3a OPTaHUYECKUX COeTMHEHUM.

2. TpeOoBaHus K pe3yibTaTaM OCBOEHUS M CHUNIMHBI

N3yuenne kypca «OpraHuueckass XUMHS» NpPHU TOATOTOBKE CHEIUAIMCTOB 10
CHEIUAIbHOCTH  «XUMHUYECKasi TEXHOJIOTHsSI SHEPTrOHACHIIICHHBIX MAaTepHalIOB HU3JIEIHI»
HaIlpaBJICHO HA MPUOOPETEHHE CICAYIOMINX KOMIIETCHIINH.



OO1IeKyIbTYpHBIE:
- CIOCOOHOCTBIO K aOCTPAaKTHOMY MBIIUIEHHIO, aHau3y, cuaTesy (OK-1);
- TOTOBHOCTBIO K CAMOPa3BHUTHIO, CaMOpEATHM3AlMH, HCIOJIH30BAHUIO TBOPUYECKOTO
norenmuana (OK-7);
Oo6menpodeccuoHambHbIC:
- CHOCOOHOCTBIO  HUCIOJB30BAaTh ~ MAaTeMAaTUYECKUE,  €CTeCTBEHHOHAay4HblE U
WH)KEHEPHBIC 3HAHUS [T PELICHHUs 3aa4 cBoeil npodeccronanbHoi aesrenbroctu (OIMK-1);

B pe3ynomame u3zyuenun Oucyunaunovl cmyoeHm 00J1HCeH:

3Hamy:

— TEOPETHUYECKHE OCHOBBI CTPOCHHS M CBOMCTB Pa3IMYHBIX KJIACCOB OPraHMYECKUX
COECIUHCHMI,

— CHOCOOBI TIONyYEHUS] U XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHHMYECKUX
COECIUHCHMI;

— OCHOBHBIE MEXaHU3MbI ITPOTEKAHUS OPTaHUYECKUX PEaKIINIA;

ymemy:

— TPUMEHATH TEOPETHYECKHE 3HAHUS MJI1 CHHTE3a OpPraHHMYeCKUX COEIUHEHUI
Pa3JIMYHBIX KJIACCOB;

— aHAIM3UPOBaTh M TMPEACKA3bIBaTh pPEAKIMOHHBIE CBOWCTBA OPraHHMYECKUX
COCIMHEHU;

— YMETh COCTaBJISITh CXEMbl CHHTE3a OPTraHMYECKUX COCIUHEHHM, 3aJlaHHOTO
CTPOCHHUS;

e1a0emnw:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAIIUU OPTaHUICCKUX COCTMHCHUH;

— OCHOBHBIMH T€OPETHYECCKUMH IPEICTABICHUSIMHU B OPraHUnICCKOM XUMHUH;

— HaBbIKAMU OOOCHOBAaHMS PALMOHAIBHBIX CIIOCOOOB TONYYEHUS OpPTraHHYECKHX
BEIIECTB.

3. Kparkoe conep:kanue TUCHUNIAHBI:

[Ipenmer oprannueckoil xumuu. Teopus xumuueckoro crpoenus. Kiaccudukanus
OpraHNYecKHux coennHeHnil. @yHKIMOHaNbHbIE Tpynisbl. [IpaBuia HOMEHKIIATYPBI.

ITpupona koBaneHTHOH cBs3U. THMbI nepekpriBanus opOutaneil. Teopus rubpuauzanuu
AO. Teopus OoTTalIKMBaHUS 3JIEKTPOHHBIX Map BajeHTHOU obonouku (ODIIBO). DnexkTpoHHBIE
¢ dexTsl 3amectuteneit. Teopust MoneKyasipHbIX opoutaneit (MO).

[Tonatne o MexaHu3Me opraHuyeckod peakuuu. Kraccupukanuss OpraHu4ecKUx
peakuuii. Knaccupukaumst pearentoB. KuciaoTrel M OCHOBaHMSI B OpPraHMYECKOM XUMHH.
CrpyKTypHast U ONTHYECKAst U30MEPHUSL.

VYrneBofopoabl: ajKaHbl, IUKIOAJKAHbI, AaJKEHbI, aJKWHBI, aJKaJAUEHbI, AaApPECHBI.
I'omonoruueckuii psa. M3omepus. Homenknarypa. CriocoObr momyuenus. [IpoctpancTBeHHOE U
JJIEKTPOHHOE cTpoeHHE. PU3NUEeCcKue CBOMCTBA. XUMHUUYECKHUE CBOMCTBA.

OyHKIMOHAIbHbBIE MIPOU3BOJIHBIE yTJI€BOJIOPO/IOB: raJIoreHONPOU3BOIHbIE,
METaJUIOOPTaHUYECKUE COEAMHEHUS, CIUPTHI, (PEHONIbI, TMPOCThIe APHUPBL, OKCHUPAHBI,
KapOOHMJIbHBIE COETUHEHUs, KapOOHOBBIE KHUCIOTHI M HMX (YHKUIMOHAIbHbIE MPOU3BOJHBIE,
HUTPOCOCIWHEHUS, aMHHBI, a30- U nauazocoeauHeHus. M3omepus. Homenkmnarypa. CrmocoOsl
nosyueHus. Pusnyeckue cBoiicra. [IpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTPOEHHUE. XUMUYECKUE
CBOMCTBA.

I'etepormkimyeckue coeauHenus. Kiaccudukanus. OCOOCHHOCTH — MOJIEKYIISIPHOM
cTpyktypbl. Homenkiatypa. CnocoObl monydenus. IIpocTpaHcTBEeHHOE U BIIEKTPOHHOE
ctpoenne. OcOOEHHOCTH PEAaKIIMOHHON CITOCOOHOCTH.

JlaGopaTopHblii mpakTHKyM. besonacHble mpueMbl M TpaBuia paboThl B J1abopaTopuu
oprannyeckor xumuu. Xpomartorpadus. O0mue MeTosl padoThl B 1a00OpaTOPUN OPTaHHMIECKOM
xuMuH. CUHTE3bI OPraHUYECKUX BEILECTB.



4. O0beM y4eOHOH JUCHUILJIMHBI

Bugsl yaeOHOM paboThI B 3auetnrix | B akanem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY MJIAHY 15,0 540
AY/JAUTOPHBIE 3aHATHSL: 6,2 240
Jlexiuu (JIek) 2,6 96
ITpaktrueckue 3ansatus (I113) 1,8 64
JlaGoparopust 1,8 64
CamocrositesibHas padora (CP): 6,8 228
Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 6,8 244
Bux koHTpOJIsI: 3a4eT / IK3aMeH 2,0 JK3aMeH
(72)
B ToM umciie o cemecTpam:
3 cemecTp
OO0mas TPyA10eMKOCTh B CEMeCTpe 6,0 216
AyIMTOpHBIE 3aHATHS: 2,2 80
Jlexmm (Jlek) 1,3 48
[Tpaktuyeckue 3anstus (I13) 0,9 32
JlaGopaTtopust - -
CamocrositeabHas padora (CP): 2,8 100
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 2,8 100
Buj koHTpOJIS: 3a4eT / IK3aMeH JK3aMeH
1,0
(36)
4 cemecTp
O0mas TpyA0eMKOCTb B ceMecTpe 4,0 216
AyAUTOpPHBIE 3aHATHS: 1,8 80
Jlexruu (JIek) 0,9 32
[Tpaktiueckue 3anstus (I13) 0,9 32
JlaGopartopust - -
CamocrositesbHas padora (CP): 1,2 44
Jlpyrue BUJbI CAMOCTOSITENIbHOM PabOTHI 1,2 44
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
S cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
AyIMTOPHBIE 3aAHSITHS: 2,7 96
Jlextuu (JIek) - -
[TpakTueckue 3anstus (I113) - -
Jlaboparopus 2,7 96
CamocrositesnbHas padora (CP): 2,3 84
Jlpyrue BUIBI CAMOCTOSITENILHOM PaOOTHI 2,3 84
Buja koHTpOJISi: 3a4eT / IK3aMeH - 3ager




AHHOTaIUA padoyeil MPorpaMMspl AUCHUILIMHBI «DU3HYECKasT XUMU»
(b1.B.10)

1. Heap AMCUMILUIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIFOIIUX XOJIOM
XUMHYECKOTO MPOIEcca, MOKa3aTh 00JaCTH MPWIOKEHHUS 3TUX 3aKOHOB M HAYYUTh CTYJEHTA
rPpaMOTHO IPUMEHATh HUX IPU PELIEHUH KOHKPETHBIX TEOPETUUYECKUX M NPAKTHUYECKHUX 3ajad,
MOHATh OCHOBHBIE KUHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX MPOLIECCOB U POJIb
KaTajau3a Il XUMAYECKON TEXHOJIOTHH.

3apaum u3ydeHus: AUCIUIUTMHBI COCTOST B CJIECIYIOLIEM:

— TIOKa3aThb 3HaYeHUE (U3NUECKOW XHUMHH KaK TEOPETHYECKOM OCHOBBI IIPOIIECCOB
XUMHYECKON TEXHOJIOTHH;

— BbIpabOTaTh y CTYJAEHTOB HABBIKM MPUMEHEHHUS TOJYYEHHBIX 3HAHUU I MpeicKa3aHus
MPUHLUNUAIBHOW BO3MOXHOCTU OCYILECTBJICHHUS, ONPEACIICHUS HAIPABICHUS, CKOPOCTH
MIPOTEKaHUs U KOHEYHOr'O pe3yJbTaTa XMMUYECKOTO IIPOoLIecca;

— YACHUTHh BaXXHOCTh YCTAaHOBJICHHSI MEXaHW3Ma M METOJOB HAXOXKICHHUS CKOPOCTEH
XUMHYECKUX PEaKIUi I UX MPaAKTUYECKON peaan3aluu;

— J1aThb TMPEJCTABICHUE O COBPEMEHHBIX J3KCIEPUMEHTAIBHBIX METOJAX MCCIEAOBaHUS
SJIEKTPOXUMHUYECKUX SIBJICHUNA U KHHETUKU XUMHYECKUX MTPOIECCOB.

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

CHELUATbHOCTH «XUMHUYECKass TEXHOJOIHS HHEPrOHACBHIILICHHBIX MAaTEpUAIOB  H3JENIUI»
HaIlpaBJIEHO HA MPUOOPETEHHE CIECAYIOIINX KOMIIETEHLIUH.
OO01IeKynbTypHBIE:
- CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIICHHIO, aHau3y, cuaTe3y (OK-1);
- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpeaIM3alll{, HCIOJIb30BAHUIO TBOPUYECKOTO
notenimana (OK-7);
Ob6menpodeccruoHambHbIE:
- CHOCOOHOCTBIO  HCIOJB30BaTh  MaTeMaTUYeCKUE,  €CTECTBEHHOHAay4YHble U
WHXCHEPHbIC 3HAHUSI JJIsI PEIICHNUs 3a/1a4 CBoeil npodeccronanbHoi aesrenbroctr (OITK-1);
- CIIOCOOHOCTBIO NMPO(ECCHOHAIBHO HCIOIb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
AHAINTUYECKOE O00O0pYyIOBaHHE, CIIOCOOHOCTHIO K IPOBEICHHUIO HAYYHOIO HCCIIEIOBaHUS U
aHaJIM3Y MOJYYCHHBIX MPU ero npoBeaeHun pe3ynbraroB (OITK-2).

B pe3ynomame u3zyuenun Oucuyunaunovl cmyoeHm 0014CeH:
3Hamy:

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

- TYTH OINpeNeNeHUus BAXKHEMIINX XapaKTePUCTHUK XHUMHYECKOIO PpPaBHOBECHS
(KOHCTaHTHI PaBHOBECHsS, PAaBHOBECHOTO BBIXOJA MPOAYKTA, CTEIIEHH MPEBPAIICHHS MCXOIHBIX
BEIIECTB) U BIMSHUS PA3TUYHBIX (PAKTOPOB HAa CMEIIEHNE XMMHUYECKOTO PABHOBECHS;

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

- TEOPHIO TaJIbBAHWMYECKUX SBICHUH;

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

ymemy:

- TIPUMEHSATH TEOPETHYECKHE 3HAHHMS M SKCIEPHMEHTAIbHBIE METONBI HCCIICTOBAHUS
(bu3nUecKoil XMMHUK TIPU peIIeHUH NMPOo(ecCHOHANBHBIX 3a/1a4;



- TPEACKa3blBaTh W HAXOAWUTHh ONTHMAJIBHBIE YCIIOBHUS NPOBEIECHHUS XHMHUYECKOTO
IIpoLIecca € LENbIO MTOTYyYEHNs MAKCUMAJIbHO BO3MOKHOTI'0O BBIX0/1a MHTEPECYIOLIErO IPOAYKTA;

- 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 XUMHM Ui PEHICHUS BOINPOCOB, BO3HUKAIOMIMX TIPH HW3YYEHUH KHHETHUKH
XAMHYECKUX PEAKIUM;

- NPOBOAWTH AHAIM3 WU KPUTHUYECKU OLICHUBATH IOJYYEHHBIE HKCIIEPUMEHTAIIbHbIE
JIaHHbIe, 00001IaTh U JieflaTh 000CHOBAaHHBIE BHIBO/IBI HA 0a3e MPOBEAEHHBIX OIBITOB.

- BIIQJICTh:

- KOMILJICKCOM COBPEMEHHBIX TEOPETHYECKHX METOJNOB (U3MYECKOW XUMHUHM Ui
pelIeHUs] KOHKPETHBIX UCCIEI0BATENbCKUX 3a/1a4;

- HaBbIKAMHU  OINpPEIEJIICHUS  COCTOSIHUS  pPAaBHOBECHUS M CaMOIIPOM3BOJIBHOTO
HaIlpaBJIEHUS XMMUYECKOT0 IIPOLIECCa;

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

- METOJaMHU  OMpEAeNICHHs TMOpsAKa U  CKOPOCTU  pPEaKIUu, YCTaHOBJICHMS
JUMUTHPYIOIIEH CTAIUA U MEXAaHN3Ma U3y4aeMON XUMUYECKON PEaKLINH;

- HaBBIKAMHU COCTABJICHMS TaJbBAHMYECKUX DJJIEMEHTOB I LEJIEH OINpEeAeICHUs
TEPMOJIMHAMUYECKUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEYEMOM peaKkuu;

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

3. KpaTkoe coaepskanue quCHUNIHHBI
5 CEMECTP

Xumuyeckasi TepMoaMHAMMKA. 1-blii U 2-0i1 3aKOHBI TEPMOJUHAMHKH, IOCTYJAT
[Tnanka. B3auMocBsi3b TemioThl, pabOThl M M3MEHEHUs BHYTPEHHEH SHEpPIUu B IpoLEccax ¢
ydyacTUeM HJealbHOTO Ta3a. TemnoéMKocTh TBEPABIX, >KUIKUX U Ta3000pa3HbIX BEIIECTB.
Tepmoxumusi. Boruriciienue TemIoBbIX 3PGEKTOB XMMHUYECKUX PEAKIHi, MmpoieccoB (a30BbIX
NEepexo0B, PACTBOPEHHUS M JAPYrHX (PU3MKO-XUMHUYECKUX TpoueccoB. DHeprus [ubbca u
sHeprust l'enbMronbra Kak KpPUTEPUM HAIPaBICHUS XUMHUYECKOro Iporecca. XUMHUYECKOe
paBHoBecue. KoHCTaHTa  XMMHYECKOTO paBHOBeCHMS UM MeTOoAbl €€ pacuéra U
JKCIIEPUMEHTAIILHOIO OlpeaeeHusl. PaBHOBECHBIM BBIXOA IMPOAYKTA, BIHMSAHHUE JaBICHUS,
TEMIIepaTypbl, IPUMECH HHEPTHOIO ra3a Ha PABHOBECHBIM BBIXOJA. YPaBHEHHS H30TEPMBI U
u300apel Bant-I'odda.

da3zoBbIe PaBHOBECUA B OAHOKOMIIOHCHTHBLIX CHCTEMAaX. ®dazoBrIe nepexoanel "
¢da3zoBas AuarpaMMa COCTOSIHUS I OJHOKOMIIOHCHTHBIX CHUCTEM. TpoiiHasi Touka. Y paBHEHHE
Knaneiipona-Knay3uyca. 3aBUCHMOCTh JaBJI€HUS HACBIILIEHHOTO Tmlapa OT TEeMIepaTypsbl.
Onpenenenne TepMoAMHAMUYECKUX (YHKIMA mporecca ¢azoBoro mepexoaa. Kpurmueckas
TeMIieparypa.

TepmonnHamuueckasi Teopusi pacTBopoB. Krnaccugukanus pactBopoB. CrocoObt
BbIpaXXEHHsI cocTaBa pacTBopa. [lapiuanbHble MOJSpHbIE BETUYMHBI. YpaBHeHUs [u6Oca-
Hrorema. WpneanbHble pacTBOphl. TepMoauHaMuueckue (YHKUUU CMEIICHUsS JUIs WAealbHbBIX
pacTBOpoB, 3akoH Payma. HewpeanbHble pacTBOPBI, IOJOKHUTEIBHBIE W OTPULATEIbHBIC
OTKJIOHEHHUS OT 3akoHa Payna. KomnuratneHble CBONCTBA pacTBOPOB HEJIETYYUX BELIECTB B
aeryudeM pactBopurene. Kpuockonus, 30ynnmuockonus. OcMoC, OCMOTHYECKOE JJaBJICHHE.



@da30Bble PABHOBECHSI B MHOI'OKOMIIOHEHTHBIX CHCTeMaX. J(narpaMMmbl «JaBJleHHE-
COCTaB», «TEMIepaTypa-coCcTaB», «COCTaB Iapa-CoOCTaB >KUIKOCTU» [UId HJICAIbHBIX U
HEeHJICTbHBIX pacTBOpoB. 3akoHbl ['mbOca-Konosanosa, Aszeorponus. Tepmuueckuii aHamus.
PaznuuHble TUIIBI JUarpaMm IIaBKocTU. DBTekTHKA. [IpaBuio ¢a3 u npaBuiio psryara.

6 CEMECTP

PacTBOpbI 3JIEKTPOJIMTOB. JiekTpocraTuyeckas Teopus Jlebas-Xiokkens. Pacuer
aKTUBHOCTH U CPEIHUX MOHHBIX KO3()(PULIMEHTOB AaKTHBHOCTU CHUJIBHBIX 3JIEKTPOJIUTOB B
pa30aBICHHbIX M KOHLIEHTPUPOBAHHBIX PACTBOPOB M PACTBOPAaX YMEPEHHOW KOHILIEHTPALMH.
VYaenbHas U MoJisipHasi 3JIEKTPUUECKHUE MPOBOAUMOCTH. CKOpPOCTh ABMXKEHUS U HOJBHUYKHOCTD
nOHOB. [IpenenpHple MOJSIPHBIE 3JIEKTPONPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHMOIO JIBHKCHUS
noHoB Konbpayima. [IpuMeHeHne U3MEPEHUH 2IIEKTPUYECKON IIPOBOJUMOCTH IS OIPEIEICHUS
CTENEHU U KOHCTAHThI AUCCOLUALIMU CIIa0bIX JIEKTPOIHUTOB.

DJIEKTPOXMMHUYECKHEe CHCTeMbl (Uenu). ODJIEKTPOJBIKYIIAs CHIIA TalbBAaHUYECKOIO
AJIEMEHTA, 3JICKTPOJHBIM MOTEHUMAN. TepMOAMHAMHYECKAs TEOPHS TaJIbBAHUYECKHUX SIBJICHUI,
ypaBHeHue HepHcra. DnexkTpoxumuueckas (GopmMa OCHOBHOTO YPaBHEHHSI TEPMOJIWHAMUKH,
temneparypubiii kodpdunuent DJC. Dnextponast | u |l pomga, ra3oBele W OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIC  BJEKTPOAbl.  THUMBI  TaJbBAaHUYECKUX  DJIEMEHTOB:  XUMHUYECKHUE,
KOHIICHTPAIMOHHBIE, C IEPEHOCOM U 0€3 IepeHoca.

Xumuyeckasi KuHeTHKa. CKOpPOCTh XUMHUYECKOW peaklMM, KOHCTAHTAa CKOPOCTH,
HOPSIOK U MOJIEKYJISIPHOCTh peakuuu. KuHernka HeoOpatumbix peakuuit 1-ro, 2-ro, 3-ro u
HyjeBoro nopsakoB. JuddepeHunanbuple U HHTErpajbHbIE METOJbl ONpPEIENCHHs MOpsAIKa
peakuuu. CnoxxHble peakuuu. [IpuHIMO HE3aBUCUMOTrO NMPOTEKAHUS JIEMEHTAPHBIX PEAKIIHA.
OOparumMble, mnapaljienbHble M IOCHeA0OBaTeNbHbIE peakuuu 1-ro mnopsaka. BiusHue
TEMIEpAaTypbl Ha CKOPOCTb peaklMH, NpuOImkeHHoe npasuio Baut-I'opda. VYpasHeHue
Appennyca, nuddepeHanbHas U UHTErpanbHble (OPMbI ypaBHEHHS. OKCIIOHEHIMAbHas
dopma ypaBHEeHHs AppeHHryca. DHEprHs aKTUBALUU U IPEI3KCIIOHEHIMAIbHBIA MHOKUTEb.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bcero 5 cemecTp 6 cemecTp
Buabl y4eoHoii paboThl 3au. aK. 3au. aK. 3au. aK.
el qac el qac el qac
OO0mas TpyA0eMKOCTh THCIIHILTHHBI 1 396 5 180 6 216
Mo y4eoOHOMY IIAHY
AyIUTOPHBIE 3aHITHSI: 5,34 182 2,31 83 2,75 99
Jlexruu (JIek) 1,78 64 0,9 32 0,9 32
[MpakTuueckue 3ansaTus (I13) 1,78 64 0,45 16 0,9 32
JlaGoparopust 1,78 64 0,97 35 0,97 35
CamocrositesbHas padora (CP): 4,66 142 1,69 61 2,23 81
Buja koHTpoJIsi: 3a4eT / IK3aMeH 2/72 IK3aMeH IK3aMeH
1/36 1/36




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

1. leau u 3aaa494 JUCHMILJIMHbBI

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, HEOOXOOHMMBIX XHMMHKAM-TEXHOJOraM BCEX CIIELUaJIbHOCTEH A
pEIIeHUs] KOHKPETHBIX 33/1a4 XMMUYECKOTO aHaIn3a

3agaum u3ydeHUs JUCITUTUTHHBI:
— U3y4eHHUE TCOPETUUECKUX OCHOB XUMUYECKUX U (PU3UKO-XUMHUYECKHX METOJIOB aHAJIN3a,
— O3HAKOMJICHHUE C MPUHIIUITIAMH pa0OThl OCHOBHBIX TPUOOPOB B (U3UKO-XMMHUYECKUX METOJIAX;
— M3YyYEHHUE METPOJIOTMYECKUX OCHOB aHATMTUYECKON XUMUHU;
— 03HAKOMJICHHE C METOJ]aMH, ITUPOKO MCIOIb3YEMbIMU B COBPEMEHHON aHATUTHUECKON
MpaKTHUKE.

2. TpeGoBanus K pe3yjbTaTaM 0CBOEHUS AU CHUIIIMHbBI

N3zyuenne Kypca «AHAIUTHYECKAS XUMHS H PU3UKO-XUMHUYECKHE METO/IbI aHAIN3a» TIPH
MOJTOTOBKE CIEIUAINCTOB MO CHEMUANTBHOCTH «XUMHUYECKasi TEXHOJIOTHS YHEPTrOHACHIIIEHHBIX
MaTepHaJoB U3/IENINi» HAPABJICHO HA MPUOOPETECHHE CIEAYIONIMX KOMITETCHIINH.

Ob6menpodeccuoHaIbHBIC:

- CIOCOOHOCTBIO  HWCHOJB30BAaTh  MaTeMAaTHYECKHE,  €CTECTBEHHOHAYYHBIE U
UHKCHEPHBIC 3HAHUS JUTS PEIICHHs 3a1a4 cBoei nmpodeccnonansHoi aesitenpaoct (OITK-1);

- CIOCOOHOCTBIO MPO(HECCHOHAIBHO HCIOIB30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
AHAIUTUYECKOE O0O0pYyIOBaHHE, CIIOCOOHOCTHIO K IPOBEIECHUIO HAYYHOTO HCCIEIOBAHHS U
aHaJIM3Y MOJYYCHHBIX MPU ero npoBeaeHun pe3ynbraroB (OI1K-2).

[Ipodeccrnonanbuele:

- CIIOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIE METOJbI HCCIIEIOBAaHUS, IPOBOJNUTH
CTaHJapTHBIE U CEPTU(UKAIMOHHBIE MCIBITAHUS MAaTEpPHANOB, M3ACIUNA W TEXHOJIOTHUECKUX
nporueccoB (ITK-11).

B pezynomame uzyuenus oucyuniaunsl cmyoeHm 00JMcen:

3HamMb: OCHOBHBIE MMOHITHS M METO/IbI KAYECTBEHHOTO M KOJMYECTBEHHOTO aHATN3a,
TEOPHIO XUMHUECKUX U (PU3UKO-XMMHUYECKHX METOJIOB aHAIIN3a, TIPUHIIUITEI Pa0OTHI OCHOBHBIX
npuOOpOB B GU3NKO-XUMUUYECKHX METO/AX;

ymemy:

— TPUMEHATh TNPHOOPETEHHbIE NPAKTUYECKHE HAaBBIKK B  NMPO(HECCHOHATLHOU
JESTENIbHOCTH ISl pEIICHNUS] KOHKPETHBIX 33/1a4;

enademsn.:

— HJeoJoruel XMMHUYECKOro aHalii3a, CHUCTEMOH BbIOOpa METOJla KaueCTBEHHOTOo U
KOJIMYECTBEHHOTO aHajN3a, OIICHKOH BO3MOXHOCTEH KaXIOTO0 METOJa, METPOJIOTHYCCKUMHU
OCHOBaMH aHAIUTUYECKON XMUMHUH;

- UIMETh TIPEJICTABICHUE O MHOTOOOPa3uH METOJ0B XUMHUECKOTO aHallN3a U O KOHTpPOJIE
Ka4yecTBa Pe3yJIbTaTOB KOJMYECTBEHHOI'O XUMHUECKOTO aHAIIN3A.

3. KpaTkoe conep:kaHue JUCHUTLINHBI
BBenenue B COBpEMEHHYIO0 aAHAIMTHYECKYI0 XHMHIO. AHaIUTHYECKass XMMHS KaK OCHOBa
METOI0B HSy‘—IeHI/Iﬂ 158 KOHTpOJ'ISI XUMHUYCCKOI'O cOCTaBa BCIIIECTB B MaTepI/IaJ'H)HOM HpOI/I3BO}ICTBe,
HAay4HBIX HCCIEOBAHUSAX, B KOHTpPOJIE OOBEKTOB OKpyKaromied cpenbl. Buaesl anammsa.
AHaIUTHYECKUNA CHUTHAI KaK HOCHUTENh KAaueCTBEHHOW M KOJUYECTBEHHOW HHQOpMauu o0
00beKkTe aHaiM3a. XUMHUYECKHE, (U3UKO-XMMUYECKHE METOJbl aHajdn3a, WX B3aUMOCBS3b,
COOTHOILIEHUE U MPUMEHEHUE. AHANUTHYeCKask (hopMa U aHaTUTUYECKHe pu3HaKu. CHUCTEMHBIN
nmoaxod K aHaimm3y cmeced dnaeMeHTOB. CoBpeMeHHBbIE (PU3HKO-XMMHYECKHE METOIbI



UJCHTU(UKAIIMKA D3JIEMEHTOB M coeauHeHuil. Ilpumepsl pemieHus 3agad aHATUTUYECKOTO
KOHTPOJISI B XUMUYECKON TEXHOJIOTHH, B aHAJIN3€ 00BEKTOB OKPYKAIOILIEH Cpe/Ibl U Ap.

DNeMEeHTHBIN, MOJICKYJISpHBIN, (Da30BBId M W30TOMHBIN aHanu3. KoaudecTBEeHHBIA U
KauyeCTBEHHBIN aHaJIN3 OPraHUYEeCKUX U HeopraHudyeckux BemiecTB. Crenudpuka aHaTUTHUYECKUX
peaxkuuii, HCIOJIb3yEMbIX B aHaJIMW3€ OpPraHUYEcKUX coeAuHeHuid. OCHOBHbBIE TpeOOBaHUS,
peIbsBIseMble K METOIaM XUMUYECKOT0 aHaiu3a. ['pymnmnoBsie, 001ue, YacTHbIE, XapaKTepHbIe
u crienuunbie peakuuu. [IyTn noBeimeHns n30MpaTebHOCTH AaHATUTUIECKUX PEaKIHA.

MeTrposoruueckue  OCHOBBI ~ AHAJUTUYECKUX  METOJ0B. (OCHOBHBIE  MCTOYHUKH
MOTPEIIHOCTeH PEe3yNbTaTOB aHalM3a H CrnocoObl uX oOreHKu. OOmas XapaKTepuCTHKa
XMMUYECKOIO0  aHaliM3a Kak  H3MepuTenbHOro  mporecca. (OCHOBHbIE — aHAJIUTHUKO-
METPOJIOTHUECKUE XaPAKTEPUCTUKU METOJ0B M PE3yJIbTaTOB aHaIM3a, CIOCOObI MX OLEHKH:
npenen oOHapyxeHHs, KOod(h(UUIMEHT 4YyBCTBUTEIBHOCTHU, HIDKHSAS M BEPXHSS TIpaHUIA
ONpEAENAEMbIX COJEP)KaHUN, CEJNEeKTUBHOCTh, INPEUU3UOHHOCTh B YCIOBHUSX CXOJUMOCTHU
(TIOBTOPAEMOCTH) U BOCIIPOU3BOJUMOCTH, MPABHIBHOCTD, SKCIIPECCHOCTh. CpaBHEHHE METOOB
10 UX aHAJIMTUKO-METPOJIOTUYECKHM XapPaKTEPUCTUKAM.

Br16op merona ananusa. [loctaHoBka aHanuTudeckoi 3anaun. Kputepuu Beidopa Meronia
aHannza. CocTaBlieHHE pAallMOHAIBHOM CXEMbI aHajIu3a C y4eTOM CBOMCTB OOBEKTa aHaln3a U
omepanuil Mo MOATOTOBKE MNpOOBI K aHalM3y, TpPeOOBaHWI K pe3ylnbTaTy aHalu3a U €ro
CTOMMOCTH. MeTroabl pa3feneHuss W KOHUEHTpUpoBaHMs. [MOpuAHBIE METOIBl aHAIU3a.
Oco0OeHHOCTH ONpEeNeNeHNUs MaJbIX COJIEPKaHWN HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB.
ANropuT™M MpOBEAEHUS aHajau3a: OTOOp cpelaHe MnpoObl, MOArOTOBKAa MpPOOBI K aHAIU3Y,
U3MEPEHHE AHAIUTHUYECKOTO0 CUTHAJIA U €r0 METPOJOTrMYecKasl OLIEHKA, pacueT pe3ysbTaToB
aHaJIM3a U UX UHTEpHpeTaIusl.

OcHOBHbBIE THUIBI PEAKIHA, MNPUMEHSEMBIX B AaHATUTHYECKOW XUMHUHM (OCaXKICHUS,
KHCJIOTHO — OCHOBHBIE, KOMIUIEKCOOOpa30BaHUs, OKHUCIIEHUsA-BOCCTaHOBJIEHUs). CocTosHUE
MOHOB DJJIEMEHTOB B pacTBOpax. KOHCTaHTBI paBHOBECHS AHAJIUTUYECKUX pEaKLUil:
TEPMOJMHAMHUYECKHUE, KOHILIEHTPAllMOHHbIE, yCIIOBHBIE. DaKTOPHI, BAUSIONIME HA XUMHUYECKOE
paBHOBecHe  (KOMILIEKCOOOpa3oBaHHME, OOpa3oBaHHE  MaJOpPACTBOPUMBIX  COEAMHEHHH,
U3MEHEHUE CTENEHU OKHUCIIEHUS OINpEAeNsieMOro HOHA, BIMSHUE NPUPOJBl PACTBOPUTEIS,
MOHHOM CWJIBI, TEMIIEPATyphl, COCTaBa PacTBOPA).

PaBHOBecuss B aQHAIUTUYECKHM BaXXHBIX MPOTOJUTHYECKUX CHUCTeMax. KOHCTaHTHI
KHUCIIOTHOCTM W OCHOBHOCTHM. YPaBHEHHMs MaTepUalbHOTO OanaHca pEakTaHTOB CHCTEMBI.
Beruucnenne pH pacTBOpoOB KHCIOT M OCHOBAHMM pAa3IMYHOM CWIBI, CMECEH KHUCIOT |
OCHOBaHMH. XuMHUeckHMe M (PU3MKO-XMMHUYECKHe crocoObl ompeneneHuss pH pacTBopos.
Bydepuble pacTBOpHI, HCIIOJIb3yeMbIE B XMMUUECKOM aHAJIN3€: UX COCTaB, CBoMcTBa (OydepHas
€MKOCTh, 0051acTh Oy(epupoBanus), pacuer pH, npumMeHeHne B aHATUTHYECKON XUMHUU.

AHanuTHYeCcKWe  peaklMH  KOMIUIEKCOOOpa3oBaHMS,  OCaKICHUS,  OKUCJIECHMS-
BOCCTaHOBJICHHA. PaBHOBECHS aHAIUTUYECKUX PEaKIMi KOMIUIEKCOOOpa30BaHUs U YIpaBJICHUE
umu. O61Me, cTyreHyaTble ¥ YCIOBHbIE KOHCTAHThI YCTOMYMBOCTH KOMITJIEKCHBIX COEIMHEHUN.
Pacuer ko3 unreHToB MOOOUHBIX peakiuil. Micnoab3oBaHue peakluii KOMILIEKCOOOpa3oBaHus
B AHAINTUYECKOW XUMHHM (OOHapyXeHHE M KOJMYECTBEHHOE OIpEeJesIeHHe, MacKUpOBaHUE,
KOHLEHTpUpoBaHue). Mcnonp3oBaHue peaknyMil OCakIEHUS B AHATUTHYECKMX LEISIX U HX
xapaktepuctuka. KoHCTaHTa paBHOBecHsI peaklMil OCaXJIEeHUS-PACTBOPEHHUsS; (aKTOpPHI,
BIIMSIOLINE Ha PaCTBOPUMOCTh OCaJKOB. Pacder ycloBHMH OCaXkIE€HHUS U PaCTBOPEHUS OCATKOB.
OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE paBHOBECHs. CTaHIApPTHBINA, U PEATbHBIM OKHCIUTEIBHO-
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 ¢ HeOpraHW4eCKUMHU
nonamu. KowmmiekcooOpazytommme OP u  cTpoeHne uxX MOJEKyd: (yHKIMOHAIBHO-
aHAIUTUYECKass M  aHAJUTHKO-aKTHBHas rpynmbl. OcoOeHHOCTH U MpPEeuMyIIecTBa
ucnonszoBanus OP, o6nactu npumenenus. Teopus AecTBrs KoMIuiekcooOpasyomux OP: yuer



noHHoro cocrostHuss OP m Mertamna. ['mnore3a aHasoruii M IPakTHMYECKHUE BBIBOJBI U3 HEE.
ITpupona xumMudecko cBsi3u B Komiulekcax OP ¢ moHaMM MeTauloB M €€ NPOSIBICHHUE 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, IpENbsABISEMblE K XHUMHUYECKUM pEaKLUSIM B
KOJIMYECTBEHHOM  aHalu3€. OTalbl KOJIMYECTBEHHOIO  OIpeaeicHus. XapaKTepUCTHKa
pE3yJIbTaTOB KOJIMYECTBEHHOI'O XMMHUYECKOIro aHanu3a. OnpeneneHue coiep kaHus BELECTBA B
pactBope, pacueTHble (hopMyibl. CrocoObl IpPENCTaBICHUS pPE3ylbTaTOB aHanu3a. [Ipumepsl
IIPUMEHEHUs METOJ0B MaTEeMaTU4YECKOM CTAaTUCTUKU U1 OLEHKHM pe3yJbTaTOB aHaIM3a.
ITpaBMIIBHOCTB U IPELIM3UOHHOCTD PE3YJIBTATOB AHAIU3A.

Peakuuu ocaxaeHuss B KOJIMYECTBEHHOM aHain3e. [paBUMETPUYECKHI aHAIU3.
CymHocTs rpaBuMeTpuueckoro anamuza. OcaxpaemMas W rpaBUMeTpudeckas (OpMbI;
TpeOoBaHUs, NpeabsBIsieMble K HUM. BaxHeilmine omepanuu (3Tambl) rpaBUMETPUYECKOIO
ananu3a. [Ipouecc oOpa3oBanus ocankoB. @akTopkl, BAUSIONIME HA TIOJTHOTY OCaXeHHs. Beibop
oca)kJarolero peareHra. Heopranmdeckue m OpraHMYeCKHE OCAIUTEIN B IPaBUMETPUYECKOM
aHanmu3e. Teopermueckoe OOOCHOBaHHME BBIOOpPA ONTHUMAJbHBIX  YCJIOBUH  OCaXIEHUS
KPUCTAUTHIECKUX U aMOP(HBIX 0CcaaKOB. BUABI 3arpsi3HEHNs OCAAKOB U CIIOCOOBI UX OYUCTKH.
[Tonydyenune rpaBumerpuueckux ¢opMm. HCTOUHUMKHM MOrpemIHOCTe, TOYHOCTh W IYTH
IIOBBIIICHUS] TOYHOCTH I'PAaBUMETPUUYECKHUX ONpEACIcHUN. BplunciaeHus B rpaBUMETPUYECKOM
aHain3e. KOHKpEeTHbIE NPUMEPBI NMPAKTUYECKUX OIpeneiacHui. JOCTOMHCTBA M HENOCTaTKH
IrpaBUMETPUUECKOI0 MeTo/1a aHau3a. OcaauTeabHOE TUTPOBAHUE.

Turpumerpuueckue meroasl aHanusza. [lpuHuun tutpumerpun. TutpoBaHume u ero
stanbl. ['paduyeckoe n3oOpakeHUE Ipolecca TUTPOBAHUS — KPUBBIE TUTPOBAHUS, WX BUBL
Ckayok Ha KpUBOW TUTPOBaHMS, TOUKa 3kBUBaJIeHTHOCTH (T.3.) 1 KOHeuHast TOUKa TUTPOBAHUS
(K.T.T.). IlepBuuHble W BTOpPUYHbIE cTaHAApPTHL. IIpHeMbl TUTPUMETPUUECMKOIO aHaln3a:
npsMoe U Oo0paTHOE TUTPOBAaHHE, KOCBEHHBIE METO/Abl. MeTpojoruueckas XapakTepUCTHKA
TATPUMETPUYECKUX METONOB. THIIBI peakuui, UCHOJIb3YEMbIX B TUTPUMETPUUYECKOM aHAJIU3E,
TpeOoBaHus, nperbsaBiIseMble K HUM. Knaccudukaius THTpUMETPUYECKUX METOJIOB aHAIIN3A.

MeToapl KHCIOTHO-OCHOBHOTO TUTpoBaHMs. CyIIHOCTh 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
UHAUKaTopa, mokaszarens TuTpoBaHus (pT). IIpaBmwiio BeIOOpa MHIMKATOpa Uil KOHKPETHOTO
ciy4asi TUTpOBaHMS. MHIMKATOpHBIE MOIPEIIHOCTH M MX OLEeHKa. [IpakThueckoe nmpuMeHeHue
METOJAa KHUCIOTHO-OCHOBHOTO THUTpOBaHUA. lcrnoinb30BaHME HEBOJIHBIX pPAaCTBOPUTENECH B
KHCIIOTHO-OCHOBHOM THUTPOBAaHHH.

KommiiekconomeTprueckoe TUTpoBaHHe. lcmoiab30BaHME KOMIUIEKCOOOpA3OBaHHUS B
XMMHYECKOM aHanu3e. Heopranmueckne ¥ opraHudeckue JUranjabl. KOMIUIEKCOHBI M HX
cBoiictBa. OCOOEHHOCTH peakIMM KOMILJIEKCOOOpa30BaHUs (XenarooOpa3oBaHUs) HOHOB
MeTauioB ¢ DJITA. YcnoBHbIE KOHCTAHTBI YCTOMYMBOCTH KOMIUIEKCOHATOB M MX MPAKTHYECKOE
ucnonb3oBanue. OO0CHOBaHME BHIOOpAa ONTHUMAJIBHBIX YCIOBUH KOMITJIEKCOHOMETPUYECKOTO
TATpOBaHUA. KpuBBIE KOMIUIEKCOHOMETPUUYECKOTO TUTpOBaHUsA. DakTopbl, BIHAKOLIME HA
BEJIMYMHY CKauka Ha KpuBbIX THUTpoBaHusA. CnocoObl ycrtanoBienus T1.9. u K.T.T.
MerTaninoxpoMHble UHAMKATOPBI, MPUHIUI UX AelcTBUA. BpiOOp mHAMKATOpa ISl KOHKPETHOTO
ClIy4as TUTPOBAaHMSA. AHAIMTHUUECKHE BO3MOKHOCTH METO/Aa KOMIUIEKCOHOMETPUYECKOTO
TATpOBaHusA. [I[pyuMeHEeHne KOMIIJIEKCOHOB B aHAJIMTUYECKOM XMMHUHU B KaUYE€CTBE MACKUPYIOIIUX
arcHTOB.

MeTtoabl  OKUCINUTENIBHO-BOCCTAHOBUTENILHOTO THUTpoBaHusA. OOmias XapakTepUCTHKA
METO/JI0B OKHCIIUTEIBHO-BOCCTAHOBUTEILHOTO TUTPOBaHUA. OKNUCIUTENbHO-BOCCTAHOBUTEIbHBIN



NOTEHLIMAT U OKHCIUTEIbHO-BOCCTAHOBUTENbHAS peakius. DakTopsl, BAMSIONINE Ha BEITUUYUHY
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHOIO IMOTEHIMANA. KOHCTaHTBI paBHOBECHS OKHCIMTEIBHO-
BOCCTaHOBUTEINIbHBIX peakiuii. BeIOOp TUTpaHTa U ONTUMANBHBIX YCIOBHM TUTpOoBaHus. KpuBbie
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO TUTPOBaHUs. DaKTOPBI, BIXAIOIINE HA BEJIMYUHY CKAYKa Ha
KpUBOW THUTpOBaHUS. MHAMKANMAg KOHEYHOW TOYKH TUTPOBAHHMS XMMHUYECKMMU U (PH3HKO-
XUMUYECKMMHM ~ MeronaMu. Ilepmanranaromerpus. XapakTepUCTHKa MeTOAa. Y CIIOBUSA
IIPOBECHUS  IIEPMAaHraHAaTOMETPUYECKUX  ompelencHud.  BemecrBa,  ompenensieMble
IIEPMAHTaHATOMETPUYECKUM MeTonoM. JlocTOMHCTBa M HemocTaTku meroaa. HMonmomerpusi.
XapakTepucTUKa METOJa, YCJIOBHUS IIPOBEICHUS HOJOMETPUYECKOIO OIPEIEICHUs BEIECTB.
JIOCTOMHCTBAa M HENOCTAaTKU MeToJa. AHAIMTUYECKHMEe OCOOCHHOCTH JPYTMX METOOB
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUSA (xpomaromeTpus, OpomaTomeTpus,
BaHA/IaTOMETPUs, LIEPUMETPHUS) B XUMHUECKOM 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 ero KonuuecTBa. OTHOCHUTENbHBIN XapakTep u3mepenuii B ®XMA. [Ipenen
oOHapy’KeHHsI U 4yBCTBUTEIbHOCTh MeToa. Popmyia Kaitzepa. BepxHuii 1 HUKHUIA J1ana3oHbl
onpeaensieMbIX coaepkaHui. JIMHEWHbIN nuana3oH onpeAenseMblX KOHUEHTpaluui. DTalOHBL.
[TpremMbl KOMMYECTBEHHBIX HM3MEPEHUH (BHEIIHEr0o W BHYTPEHHEro CTaHaapra, J00aBOK,
tuTpoBanus, auddepeHnuanbaeie Metoabl) B @XMA, HX XapakTepUCTHKA W YCIOBHUS
IIPUMEHEHHUS. AHAINTUYECKUE U METPOJIOrMYecKHe XxapakTepuctuku @XMA.

Krnaccudukanus crieKTpaJibHBIX METOJ0B aHanm3a. [loaydeHne XUMHUKO-aHATHTHYECKOM
UHGpOPMALIMU [IPU B3aUMOAEHCTBUH 3JIEKTPOMArHUTHOTO U3JIy4eHUs ¢ BelecTBOM. OnTuueckue
METO/Ibl aHaJIM3a. ATOMHAsI U MOJIEKYJIIpHAsi CIEKTPOCKOINsA. AGCOPOLIMOHHBIE U SMUCCHOHHbBIE
METO/Ibl aHAJIH3A.

ATOMHO-3MHMCCUOHHBIN CHEKTPAIbHBIM aHanu3. TeopeTH4ecKue OCHOBBI ATOMHO-
HYMHMCCHOHHOTO CHEKTPAJIbHOTO aHaiu3a. VCTOYHMKM BO30YXIEHHMS CHEKTPOB. ATOMHO-
OMHUCCHOHHBIE JHHeHuaThle crnekTpbl. [IpaBuna oTOOpa 3JIEKTPOHHBIX MEPEXOJ0B. 3alUCh
CHEKTPAJIBHBIX JIMHUKA B BUJE T€PMOB. CXEMBI 3JIEKTPOHHBIX IEPEXOJO0B B aTOME LIEIIOYHOTO
Mmetaina. Pacnpenenenue bonbliMaHa M 3acel€HHOCTh YPOBHEH BO30YKIEHHOIO COCTOSHUS.
@akTophl, BIUAIOIIME HA HMHTEHCUBHOCTH CIEKTpPaJbHBIX JMHMHA. [Ipomeccel moHuzauuu u
camorioryouieHus B mwiasme, popmyna Caxa. CrekTpaibHble TPUOOPHI U CIIOCOOBI pErUCTpaluu
creKkTpa (BU3yalbHbIH, (oTorpadpuueckuii u dorosnexrpuyeckuii). KauecTBeHHbIN 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
HU3KOTEMIIEpaTypHOH IJa3Mbl, MX XapakTepucTuka. biok-cxema miameHHOro ¢Goromerpa.
Bo3MmoxHOCTH MeTola W ero orpaHu4eHus. AHHOHHBIM M KaTHOHHBIN 3¢ dexTsl. Meromabl
KOJIMYECTBEHHBIX ~ OmpeneneHuil B  IuilaMeHHOM  Qotomerpuun. Ilpegen oOHapyxeHus,
MPELU3UOHHOCTb, CENEKTUBHOCTh. OOIaCTH MPUMEHEHHUS.

AToMHO-a0cOpOLIMOHHAS CTIEKTPOPOTOMETPHSI.

ATtomHO-abcopOmonHast  cnektpodotomerpus. OOmas XapakTepuUCTHKa METoa.
[Tornomenue 3MEKTPOMAarHUTHOTO HM3JIy4eHHUs CBOOOAHBIMM aToMamH. biok-cxema mpubopa.
HcTounuku MOHOXpomaTHueckoro usnydeHus. Crocodbl atoMu3anuu npoosl. MoaynsTop, ero
HazHaueHue. l30uparenbHOCTh, JOCTOMHCTBA M HemocTaTku — merona. CpaBHeHHe
AQHAIUTUYECKUX XapaKTEPUCTHUK METOJIOB aTOMHON abCOpOLIMY U aTOMHOM SMUCCHH.

MounekynsipHasi CHEKTPOCKOIUS

MonekynsapHas — crekTpockonus.  ChekTpopoToMeTpUYecKuid  aHanmm3.  MeToJbl
ONTUYECKOM MOJEKYJISPHON crekTpockonuu. Iloryomenue 3jIeKTpOMarHUTHOIO W3JIy4eHUs



MOJIEKYJIaMH. DJIEKTPOHHBIE NIEPEXO/Ibl U CIIEKTPhI MOMVIOMIEHNS MOIEKYI. CXeMBbl 3J1EKTPOHHBIX
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
AHATUTHYECKUX onpezeneHuidi. BeiOop onTUMaibHON ATUHBI BOJIBI M PabOYero CBETOPHIBTPA.
KonTtpacTtHOCTh aHamuTH4ecko peaknuu. OTKIOHEHHMs OT 3akoHa byrepa-JlamGepra-bepa.
CpaBHenue ¢GoTomMeTpum U CHEKTpopoTOMEeTpuu. Ammaparypa JUisi  CIEKTPO- H
doromeTpuyeckux U3MepeHuil. XapakTepucTuka (OTOMETPUYECKUX METOJ0B aHajIu3a.
W3buparensHOCTh B crHekTpooTromMeTpun U ee obOecreueHue. [IpHHOMI aJITUTHBHOCTH
MOTJIOUICHUS] B aHajiu3e OMHApHBIX CMeceil MOTrJoLAIIMX BemecTs, Meton Pupopara.
To4yHOCTB pe3ynbTaToOB (oTOMETpUUYECKHX onpeneneHuid. /luddepenumnansaas ¢GoToMeTpus.
Meron  omHO- W JABYCTOpoHHeH — muddepeHnuanibHON dboTomeTpumu. Mertoibt
CHEKTPOPOTOMETPUYECKOTO TUTPOBAHUS.

Typbunumetpus u HedenomeTpus. JIIOMUHECIICHTHBIE METO/IbI aHATTN3A.

TypOunumerpudeckuid W HepeEIOMETPUUECKHI METOIbl aHanu3a. PaccesHue cBeTa
JUCIIEpCHBIMU cucTeMaMH. CBsi3b ONTHYECKOW IUIOTHOCTH C KOHUEHTpALMEeHl OmpenenseMoro
BemecTBa. Koa(pUIMEHT MYTHOCTH CHUCTEMBI. TeOpeTHdecKHe OCHOBBI TYypOMIAMMETPUU U
Hedenomerpun. YpasHenue Panes. TpeboBanus, mpeabsaBisieMble K UCHOIB3YEMBIM PEAKIIUSM.
TypOunumerpuueckuil KHHETUYECKUI MeToA. BO3MOXXHOCTH METOOB.

JIromuHecHieHTHBIE MeTObI aHanu3a. duyopecuenuus u Gochopecuenuus. [Ipumenenue
HHEPreTUUECKO auarpaMmsbl SJOIOHCKOTO MPU PACCMOTPEHUU CUHIJIET-CUHIVIETHBIX U CHUHIJIET-
TPUILIETHBIX JIEKTPOHHBIX MepexoaoB. KonebaTenbHas penakcanus U BHYTPEHHSISI KOHBEPCHSL.
KBaHTOBBII © JHEpreTMyeckui BbIXOJbL. DAKTOPHI, BIUAKOIIAE HA HWHTEHCHUBHOCTH
dyopecuennuu. TeMrieparypHoe W KOHIEHTpalMOHHOE TylieHHe ¢uyopecueHuu. [Ipasuno
Crokca-Jlommernsi. CBsi3b CTPOCHHS MOJIEKYJIbI OPTraHUYECKOTO COSIMHEHHSI C €T0 CIIOCOOHOCTHIO
K (QuyopecueHIMU. 3epKajibHas CUMMETpUsl CIEKTPOB IMOIJIOMIEHUS W HUCIYCKaHUs (IpaBUIIO
JleBmmHa). 3akoH BasmioBa. Cxema ¢uyopuMeTpuueckux usmepeHuil. Beibop mepBuyHOro u
BTOPUYHOTO CBETOQMIBTPOB. ['pagynpoBOUHas 3aBUCUMOCTh U KOJMYECTBEHHBIH aHAIU3.
OO0m1as xapakTepuCcTUKa METOIA.

ONEKTPOXUMHYECKHE METO/IbI aHAIN3a

KonaykromeTpus u HOTEHIMOMETPUS

Knaccugpukanus 9XMA. Knaccudukanus 371€KTpoJOB U IJIEKTPOXUMHUECKUE METOJIBI.
[Monsipuzyembie U Hemossipuzyembie 31ekTpoasl B DXMA. Hcnonb3yemble XUMHUYECKHE U
JIEKTPOXMMUYECKHE PeaKluu, TpeOOBaHuUs, MPEAbIBIIEMbIE K ATUM peakuusM. Bo3moxxHocTn
OXMA.

KonnyktomeTpuss M KOHIyKTOMETpHUeckoe TuTpoBaHue. OOmas XapakTepUCTHKa
MeToJla. YenbHash M OSKBUBAJICHTHAs AJIEKTPONPOBOJHOCTh PACTBOPOB  JJIEKTPOJIUTOB.
ITonBuxHOCTH HOHOB. [IpsiMas KOHAYKTOMETPUS U KOHAYKTOMETpUYECKOE TUTpoBaHue. Kpusbie
TuTpoBaHusa. DakTophl, BIUAIONIME Ha XOJA KPUBBIX TUTpoBaHMs. llpuHUMIUanbHAs cxema
YCTaHOBKH JUIsl KOHAYKTOMETPUYECKUX U3MEPEHUH, UCIIONb3yEMBIE 3JIEKTPObl. Bo3mokHOCTH
METO/1a, JOCTOMHCTBA, HeAOCTaTKU. [Iprumepsl onpeaeneHu..

BricokouactoTHOoe TUTpoBaHue. OcobenHoctu Merona. IlpuHnunuanbHas cxema
ycTaHoBKH. Mcrnonbp3yemble MHIYKTUBHBIE M €MKOCTHBIE 0O€33JeKTpoJHble sueku. Dopmbl
KPUBBIX BBICOKOYACTOTHOTO THUTpoBaHWs. Amnmaparypa. Bo3moxkHoctn wmetona. Ilpumepst
ONpEICIICHUMN.

[loreHunomeTpuss M NOTEHIMOMETPUYECKOE TUTpoBaHME. OIpeneiaceHne MeToAa.
Hcnonszyemple sueliku. VHIMKATOpHBIE 3JEKTPOJBI U AJIEKTPOAbl cpaBHeHHs. MoHOMeTpus.
JlonHaHoOBckuil ¥ nuddy3uoHHbI noTeHuuansl. Knaccudukanms HMOHOCENEKTHUBHBIX
31eKTpo0B. OCHOBHBIE XapaKTEPUCTUKH HOHOCENIEKTUBHBIX 3JIEKTPOJOB PA3JIMYHBIX THIIOB.
[Tpuunnbl, 00yCHOBIMBAIOIIME W30MPATEIBHOCTh 3JEKTPOJIOB. YpaBHeHHEe Hukoibckoro-
DOiizenmana. Metonbl omnpeaeneHus: Kod(G(UIUEHTOB CENEeKTUBHOCTH, BEPXHEr0 W HUKHETO
mpefena Jaudana3oHa OIpENeNIeMBbIX COAEp)KaHUH. YTI0BOH KOI(POUIMEHT 3IEKTPOIHON



¢GbyHKIUU. MeToapl KOMUYECTBEHHBIX OMpPENeICHU W yCIOoBHs WX TpuMeHeHus. [Ipsmas
norenuuometpus (pH-merpusi, monometpus). Bozmoxknoctu metona. MeToasl TUTPOBaHMUSL.
O06paboTKa KpUBBIX MOTCHIMOMETPUIECKOTO TUTPOBAaHUS. MeTOoAbI 100aBOK.

Bonpramnepomerpuueckue METOIbI aHAJINA3A.

Knaccuueckas — momsporpadusi,  OCHOBB  MeToAa.  [IlpuHIMIUanbHAs  cxema
nosissporpaduueckoil ycraHoBKU. Vcnomb3yemble 31IeKTpojibl, TpeOOBaHUS, MPEIbIBISIEMbIE K
anektponaM. llomspuszanvoHHbIE KpUBBIE WHIUMKATOPHBIX 3JIEKTPOAOB. PTYTHBIM KalaroIun
3JEKTPOJ, TBepAble 3eKTposl. [lonsporpammel. MaTepnperanus nomasporpamm. OcTaTOuHbINA
U KOHJeHCATOpHBINH TOkU. DapaneeBckuil ToKk. CBOWCTBA MpenenbHOro 1udy3noOHHOTO TOKA.
VYpaBuenue MnpkoBuua. YpaBHeHue mossiporpadudeckor BoiHbI ['eiipoBckoro. IloTeHiman
nonyBosiHbl. BpiOop ®  HasHadeHue noisporpaduueckoro  ¢ona. AHOMamMHM  Ha
noyisporpa@uueckux KpUBBIX M HMX ycTpaHeHue. KauecTBEeHHBI U KOJIMYECTBEHHBIN
nonsiporpadguueckuii ananu3. COBpEeMEHHBIC HAINPaBICHHUS PAa3BUTHS BOJbTAMIIEPOMETPHUH.
Ob6nacTu ucnonbp3oBaHus. BO3MOXHOCTH, TOCTOMHCTBA M HETOCTATKH METO/IA.

Amnepomerpuueckoe TUTpoBaHue. OOmas XxapakTepucTuka Meroaa. Beibop ycnoBuit
aMIIEpPOMETPUUYECKHUX U3MEPEHUM. [IpuHuunuaneHas cxema YCTaHOBKHU JUTSL
aMIEpPOMETPUYECKOT0 THUTPOBaHUSA. THUIBI KpHUBBIX TUTpoBaHusA. buamnepomerpuueckoe
TUTPOBAaHUE, YCIOBUSA AMIIEPOMETPUYECKUX HM3MEPEHUH ¢ JABYMS UHIUKATOPHBIMU
anekTpoaamu. KpuBble TuTpoBaHus. B03MOXHOCTH, AOCTOMHCTBA M HEIOCTATKHM METO/A.
[IpuMepsl IpakTHYECKOT0 UCIIOJIb30BAHUSI.

Kynonomerpuueckuit merton anamu3a. Kiaccupukamuss METOAOB KYJIOHOMETPHUH.
O60benunennslii  3axkon @apazmes. Beixom mo Toky. Ilpsamas kymoHoMeTpus U
KyloHOMeTpudeckoe  TuTpoBaHue  OcobenHoctu  meronoB.  Kynonomerpuss — npu
KOHTPOJIUPYEMOM TMOTEHLMAJIE U MpU KOHTpoiupyeMoMm Toke. [lonsipu3alnnoHHbIE KpHUBBIE.
Br160p norennmana pabodero 3nexkrpoja. Pacuer konudecTBa 31€KTpUUECTBA, 3aTPAYECHHOIO Ha
AJEKTPOXUMHUUECKYIO peakiuio. [IpuHiunuanpHas cxema KyJIOHOMETPHUYECKOW YCTaHOBKH.
O6macte mnpuMmeHeHus. KyrnoHomeTpudeckoe TuUTpoBaHuEe. BwiOop TOKa 3yeKTpoiu3a.
Oco6eHHOCTH FeHepUpPOBaHHOrO TUTpaHTa. CriocoObl MHIMKAIIMY KOHEYHON TOYKU TUTPOBAHUS
(BU3yasibHblE M WHCTpyMeHTalbHble).  [IpuHIMnNManpHas  cxemMa  yCTAHOBKU IS
KYJIOHOMETPUYECKOTO0 TUTpoBaHus. IIpakTHueckoe NMpUMEHEHHE METOJa, €ro JOCTOMHCTBA U
HEJO0CTaTKH.

OnexrporpaBuMeTpudeckuil aHanu3. CrocoObl BBIMONHEHHs ompeneneHuil. Oomas
xapakTtepucTuka meroza. [Ipoiecchl, mpoTekaromue MpU 3JIeKTpoiu3e. BriOop 31eKTpoaos.
VYcnoBust snekTpoocaxjeHus. TpeOoBaHMs, NpeabsBIsEMble K OCaJKaM Ha 3JIEKTPOJAaX.
Hcnonp30BaHue ANEKTPOOCAXKIEHUS JUId LieJded KOHLEHTPUPOBAHMS, ONpPENENEeHUs U
paznenenus. BHyTpenHuil anextponauns. JloCTOMHCTBA M HEOCTATKH METOAA.

Teopernueckue OCHOBBI Xpomarorpaduueckux MeroaoB. OOmacTu MPUMEHEHUS
XpomaTorpaduuecKkux MEeToI0B aHau3a. XpoMmarorpamma. [lapamerpsr yaepxuBanus. ®usnko-
XUMHUYECKHE OCHOBBI  XpomaTorpaduueckoro mpomecca. Kiaccuduxamuss  MeronoB
Xpomarorpauu 1o arperaTHOMy COCTOSIHHIO (a3, MO0 MeXaHH3My pas3felieHHs H CIOoco0y
opopmienus mporecca. OcHOBBI  xpomarorpaduueckoro pazaencHus. Koaddurument
pacripenieneHust 1 KodppuuueHT pasaeneHus. OCHOBHON 3akOH xpomarorpaduu. Bzaumocsszpb
(GbopMbI  BBIXOJHOM KpUBOM M HM30T€pMBI cOpOLMHM B KOJOHOYHOM Xpomarorpaduu,
AQHATUTUYECKUN acleKT 3TOW 3aBUCUMOCTH. (DaKTOphl, BIMSIONIME HAa CKOPOCTh JIBHXKEHHS
xpomatorpaduueckoil 30HbL. Teopusi TeopeTHUECKUX Tapesok. TeopeTnyeckass Tapeska.
BricoTa, sKkBHMBajeHTHas TeopeTHueckoil Tapenke. KuHernueckas Teopusi Xpomartorpadum.
VYpaBuenue Ban-/leemrepa. Kputepum »sddextuBHOCTH XpomaTorpaduyueckoro Imporecca.
Crenenp pasneneHuss W Kputepuil cenekTuBHocTH. Kpurepuit paspenenus. Ontumusanus
IIPOLIECCOB pa3/IETICHUsI CMECEN BEILIECTB.

lazoxkuakoctHas xpomartorpadus. OOmas xapakTepucTrka MeTona. [IpuHIUmUanpHas
cXema ra3oBoro xpomarorpada. Y cTpoicTBO U Ha3HaueHHEe y3710B XxpomaTorpada. TpeboBanus,



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

Metoapl uIeHTHU(UKAIMU BEIIECTB B Ta30BOM xpomarorpaduu. JluneiiHble u
norapupMUUecKue MHICKChl yaep)kuBaHus. KoppenslnoHHble ypaBHEHHUS: CBSI3b IIapaMETPOB
yIEpKUBAHUS KOMIIOHEHTOB C MX (PU3UKO-XMMHUYECKMMHU CBOicTBaMu. KadecTBEeHHBIN aHAIU3
1o JiorapuMuyeckuM HHAeKcaMm yaepxuBaHus Koaua. MeTosbl KOJUYECTBEHHOIO aHAIM3a:
METOJl a0COJIIOTHOM TIpaAyupOBKH, METOJ, HOPMUPOBKHM, METOJl BHYTPEHHErO CTaHJapTa.
ITonpaBoyHble KO3 GUIMEHTH! K IUIOMAAAM NUKOB. [IprMepsl MpakTHYeCKOro UCIOJIb30BaHUs
ra3oBoii xpomaTorpadusi.

XKunkoctHas xpomarorpadusa. Knaccupukanus MeTonoB )KUIKOCTHOW Xpomarorpaduu.
Ocob6ennoctn BOXX. [IpuHnunuanpHas cxeMa >XHIKOCTHOTO XpomaTtorpaga BBICOKOTO
nasneHus. Tunbl perektopoB B BDXKX. XunkoctHo-amcopbumonnas BDXXX. HopmanbHo-
¢dazoBblii U oOpamieHo-()a30BbId BapUaHTHI: COPOCHTHI, SIIOCHTHI, pa3leisieMble BEIIECTBA.
Tunbsl B3auMoneHCTBUsSI COPOEHT-BELIECTBO, COPOEHT-3JIIOCHT, 3JIH0CHT-BelecTBo B BOXXX.
VYpaaeane KHokca. @akTop eMKOCTH, €ro (U3N4YecKuii cMbIci. ['pagueHTHOE ITIOUPOBAHHUE.
Bnusiaue 3¢ (exkTUBHOCTH, CEIEKTHMBHOCTH M E€MKOCTH KOJIOHKM Ha pas/ieleHue cmecei
aHAJM3UPYEMbIX BEIIeCTB. MeTo/bl MICHTH(HUKALNN BEUIECTB U KOJIMYECTBEHHOTO aHajH3a B
BOXX. HocrouncrBa u Hemoctatku BIXKXX. HWou-napnas xpomatorpadus, TpUMeEpb
IpaKTU4ecKoro ucnoap3oBanus BOXKX B ananusze.

PacnpenenurensHas OymaxHas xpomarorpadus. OcHOBbI OyMakHOW Xpomarorpaduu.
[lonBmxHass u HemoaBWXHAA (a3pl. MHUKCOTPONHBIA psiag pacTBopHuTeneld. TpeOoBaHUS K
xpomarorpaduyeckoit Oymare. XpomaTtorpadpuyeckue mapamerpbl. THIBI XpOMaTOrpPaMM:
OHOMEpHasi, JBYMEpHas, Kpyromas, osJekTpodopernyeckas. Merox oOpameHHbIX (Das.
3aBUCUMOCTh (OPMBI ISITHA OT BUAA M30TEpMBbl pacmpeneneHus. MeToasl HAeHTUDUKALUU
BEIIECTB Ha OyMakHOH XpomaTorpamme. KoJuuecTBeHHBI aHanmu3 B MeToAe OyMaKHOU
xpomarorpaduu. JJocronHcTBa n HeroctaTku Meto1a. O61acTh MPUMEHEHHUS.

HNonooObmennas u wuoHHas xpomartorpadus. CymHocts Mertoma. TpeboBanus,
IpeabsBIsEMbIE K PEaKLUsAIM HOHHOTO oOMeHa. OcoOEHHOCTH HOHOOOMEHHOM XpoMaTorpagum.
HNonoobmenHoe paBHoBecue. KoncranTa moHHOro oOMeHa. l30TepMbl HMOHHOrO OOMEHa.
BnusiHue KOHCTaHTBI MOHHOTO oOMeHa Ha (opMy u3oTepMbl HOHHOTO oOoMeHa. Koaduiuent
cesleKTUBHOCTU. CHHTEeTHYeCKHE NOHOOOMEHHUKH, KATHOHUTHI M aHMOHUTHI. Knaccudukanus u
cBoiictBa. CopOuuoHHbIE psiibl. Buabl 0oOMEHHONH €MKOCTM HOHOOOMEHHUKOB. BriOop
ONTHMAJIbHBIX YCIOBHI MOHOOOMEHHOrO pa3zeneHus BeuiecTB. [IpuMeHeHne MOHOOOMEHHOM
Xxpomarorpaduu B aHAINTHYECKOW XHMHUHM OpPraHWYECKMX M HEOPraHMYECKHX COEIMHEHMM:
pasaeneHre, OYHMCTKAa, KOHLEHTpUpoBaHME W T.O. lIpuMepbl mHpuMeHEHUS HOHOOOMEHHOMU
xpomarorpadguu B TEXHOJOTHYEeCKMX mporeccax. HonHas xpomarorpadus. brok-cxema
HOHHOrOo Xpomarorpada. Pazgensromme ¢ KOMIIEHCAlMOHHBIE KOJOHKH. JleTeKTOpHI.
[IpumeHeHNEe B aHAIUTUYECKON XUMUHU. AHATUTUYECKUE BOZMOXKHOCTH METOAA.

I'enp-xpomarorpadus. IlonBuknas u HemojBuxkHass ¢a3pl. OOee ypaBHEHHE,
omnuchIBaroliee mporecc renp-xpomarorpadpuu. CopOentsl. OOmuMiA, BHEIIHUI U BHYTPEHHUIN
o0bembl Tens. [lapamerpsl amtoupoBanus. Beipaxenue mid kodd¢uiueHTa pacnpeaeneHus u
KOHCTaHTBl JIOCTYMHOCTH. Bo3MokHOCTH renb-xpomarorpadguu. Ilpumepbl mnpakTHUECKOTro
HCIOJIb30BaHUS.

ABTOMaTHYECKUI U aBTOMATU3UPOBAHHBIN aHAJIN3: LIEJIU 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 y4eOHOH JUCIHILINHBI

Buabi yueoHoii padoThI Bceero 3 cemecTp 7 cemecTp

Bz3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
ell. yacax el qacax el qacax

O01masi TPy10eMKOCTh

AUCHUILVIMHBI 1O y4yeOHOMY 8 288 4 144 4 144

IUIAHY

AyIUTOPHBIE 3aHIATHSI: 4,45 160 2,22 80 2,22 80

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

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

Jlaboparopusie pabots (JIP) 3,55 128 1,78 64 1,78 64

CamocrosiTesbHasi padora 3,55 128 1.78 64 1,78 64

(CP)

CaMocTosTenbHOE U3yUeHUE 3,55 128 178 64 1,78 64

pa3eNioB AUCIUILTAHBI

Biun worrrpotst: 3auér 3auér

3a4yeT/IK3aMeH

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

1. Hdean AMCUMIUIMHBI — O3HAKOMJICHHE CTYJEHTOB C OCHOBAMH TEPMOJMHAMHKHU
MOBEPXHOCTHBIX SIBICHUH, CIIOCOOAMH MOJIYYCHHUS M BaKHEHIIMMM CBOMCTBAMU JAMCIIEPCHBIX
CHCTEM.

OCHOBHBIMU  3a7jayaMd  JUCIHHIUTAHBL  SBISAIOTCA: PACCMOTPEHHE OCOOEHHOCTEH
HOBCpXHOCTHBIX CJIOEB, HUX TepMOILI/IHaMI/IqGCKI/IX CBOfICTB, aaAre3nn, cMaduBaHU, a;lcop6u1/m,
ANEKTPUYECKUX SIBICHUNA HAa MOBEPXHOCTH; W3YYEHHE KHHETHYECKUX CBOMCTB JUCHEPCHBIX
CHUCTEM, arperaTHBHOﬁ u CCI[I/IMGHTaHI/IOHHOI\/'I yCTOI\/'I‘-II/IBOCTI/I, KHUHCTUKHAU KO&FYJ'IS{HI/II/I,
CTPYKTYpOOOpPa30BaHUsI U CTPYKTYPHO-MEXAaHUYECKUX CBOICTB IUCIIEPCHBIX CUCTEM.

2. TpeboBanus K pe3yJibTaTaM 0CBOEHUS THCIUIIJIMHbI

N3zyuenne kypca «JlucnepcHble CHCTEMbl U TIOBEPXHOCTHBIE SIBJICHHUS» MPHU MOATOTOBKE
CHEIHAIHNCTOB MO CHENHUATBHOCTH «XUMHUYECKasi TEXHOJIOTHSI SHEPTOHACHIIIICHHBIX MaTEPUAIOB
U3JIeNuil» HallpaBlIeHO Ha MPHOOpETeHHE CIEAYIOIINX KOMIIETCHIINH.

OO0IeKyIbTYpHBIE:

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaIM3alllM, HCIOJIb30BAHUIO TBOPYECKOTO

norenimana (OK-7);
Ob6menpodeccuoHanbHbIE:

- CIIOCOOHOCTBIO ~ HWCIOJB30BaTh  MaTeMAaTHYECKHE,  eCTECTBEHHOHAYYHBIE U
WH)KCHEPHBIE 3HAHUS JUTS PEIICHHs 3a1a4 cBoel npodeccuonansHoi aesteapaoctu (OI1K-1);

- CIOCOOHOCTBIO MPO(ECCHOHAIFHO HCIIONB30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
aHaJTUTHYECKOoe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEIEHUIO HAYYHOTO MCCIIEOBAHUS U
aHaJIM3Y MOJYYCHHBIX MPHU ero npoBeaeHun pe3ynbraros (OITK-2).

B pezynomame usyuenusn oucyuniunvl cmyoenm 00J19cen:

3namy:

— OCHOBHbBIE TOHATUS M COOTHOIICHUS TEPMOAMHAMHUKM TOBEPXHOCTHBIX SIBICHUH
(TepMOMHAMHKA TIOBEPXHOCTHOTO CIJIOS; aiare3wsi, CMauWBaHUE M pACcTEKaHUE >KUIAKOCTEH;
JUCTIEPCHOCTh U TEPMOJAMHAMUYECKHE CBOMCTBA TeJ; aJCOpOIMs ra30B U MapoB, afcopOIHs U3
PacTBOpPOB);

— OCHOBHBIE METO/IbI IOJYUYCHHUS AUCTIEPCHBIX CUCTEM,;

— OCHOBHBIE CBOMCTBAa [JHUCIEPCHBIX CHCTEM (2JIEKTPOIIOBEPXHOCTHBIE CBOWCTBA;



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

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

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOoOOpa3oBaHMS U PEOJIOTHYECKHE CBOMCTBA
JUCIIEPCHBIX CUCTEM.

Ymemn:

— IPOBOJMUTH PACYEThl C HCIOJIb30BAHMEM OCHOBHBIX COOTHOLICHHH 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 MOTEHIINANIA,

— METOAAaMM IPOBEIEHUS AMCIIEPCUOHHOIO aHalli3a, CUHTE3a JIUCIEPCHBIX CUCTEM H
OLICHKH X arperaTuBHOM YCTOMYMBOCTH.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

Monyns 1. [Ipenmer u npu3Haku 00BEKTOB KOJUIOMIHOW XUMUHU

KomnmonnHas XuMusg - HayKa O IIOBEPXHOCTHBIX SIBJIEHUSIX W JUCHEPCHBIX CHUCTEMaXx.
OcHOBHbIE TIPU3HAKHU JUCIIEPCHBIX CUCTEM — FE€TEPOr€HHOCTb U JUCIEPCHOCTh; TOBEPXHOCTHAS
SHEprus; KOJUYECTBEHHbIE XapaKTePUCTUKU JucnepcHOcTH. Kiaccudukanus IucnepcHbIX
CHUCTEM.

Monyins 2. TepMoarHaMKKa IOBEPXHOCTHBIX SIBJICHUN

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

Meton wu36bITKOB ['MO0Oca. PyHmameHTanbHOE ajacopOLuOHHOE YypaBHeHue [HOOca.
YactHoe BblpaxkeHue ypaBHeHUs [100ca. I[loBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-
WHAKTUBHBIE 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 ['mb66ca n nucnepcHoCTh. BiMsHue KpUBU3HBI TOBEPXHOCTH Ha BHYTPEHHEE
nasnenue ten (ypaBHenue Jlamnaca). Kanumnspusie sBinenus. Ypasuenue KenbBuna. Brnusnaue
JUCIIEPCHOCTH Ha paCTBOPUMOCTH, KOHCTAHTY PAaBHOBECHS XMMHUYECKON PEaKLMH, TEMIIEPATYpy
¢dazoBoro nepexoa.

Metonbl mONy4YeHHs JUCHEPCHBIX CHUCTeM. YpaBHeHue PeOunaepa s paboThl
nuctieprupoBanus. Dpdexkt Pebunaepa. ['oMorenHas u reteporeHHasi KOHJEHCAIUS. DHEPrus
['n66ca obpazoBanus 3apojpiiia HOBOH (a3bl. Kunernka oOpazoBaHus HOBOH (a3bl.

Monyns 3. AncopOIiMoOHHBIE PABHOBECHS

[Tpupona ancopOLMOHHBIX cuil. AcopOLus ra30B U MapoB Ha OJHOPOJHON MOBEPXHOCTH.
3akon I'enpu. Monenb u ypaBHeHue Jlenrmropa. Teopusi NMOJUMOJIEKYISIPHOM ancopOIuu
Bpynayspa, Ommera, Temnepa (BOT). Onpenenenue yaenbHoi noBepxHoctu merogom BOT.

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

AncopOust Ha MHKpPONOPUCTBIX Marepuanax. lloteHumansHas Teopus IlonsHu.
Xapaktepuctuueckass Kpupas anacopOuum. OO000meHHoe ypaBHeHHe Teopun JlyOmHWHA
00BEMHOT0 3aroJIHEHHUs] MUKPOIIOp, ypaBHeHHe [lyOuHuHa - PagymikeBuya.

AncopOnus MOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBuno Jliokio - Tpaybe. 3aBUCUMOCTh
MIOBEPXHOCTHOI'O HATSDKEHMS OT cocTaBa pacTBopa. YpaBHeHue Ilumkosckoro. YpaBHeHUs
COCTOSIHHSI Ta3000pa3HbIX MOBEPXHOCTHBIX (a71COPOIMOHHBIX ) TUIEHOK. Becwl JIenrmiopa.



Monyinb 4. D11eKTpu4eCcKHe SIBICHNS HAa IOBEPXHOCTH

Mexanusmbl  00pazoBaHuMs JBOWHOrO ajekrtpuueckoro cios (I9C). VYpaBHeHus
Jlunnmana. OnekTpokanwuisipHble Kpusble. Teopum crtpoenuss OC. Pemenue ypaBHeHus
ITyaccona-boneumana mis nuddysnoin gactu [2C. JIDC mo teopun IltepHa, mepesapsaka
MOBEPXHOCTH.

OJIEKTPOKMHETUYECKUE  SIBJICHUS, DJIEKTPOKMHETUYECKUMH  IOTEHUHUald. Y paBHEHUE
['enpmromnbiia-CMOIIyXOBCKOTO AJIsl 3JIEKTPOOCMOCa U AIeKTpodopesa.

Monyns 5. Kunetnueckue CBOMCTBA JUCHIEPCHBIX CUCTEM

CBsI3b  CKOPOCTH OC@XKJEHHSI YacTUI[ C UX DPa3MEpOM. YCIOBHUS COOIOACHUS 3aKOHA
Crokca. CenMMEHTALIMOHHBIM AaHAJIW3 MOJMAUCIEPCHBIX cucteM. KpuBele pacnpeneneHus
gacTul] 10 pasmepam. [lpupoma OpOyHOBCKOro JBIWKEHMs. 3akoH OWHIITEWHA -
CmomnyxoBckoro. CneactBusi W3 Teopud OpoyHOBCKoro JBikeHHs. CeauMeHTalnOHHO-
¢ Py3MOHHOE paBHOBECHE, THIICOMETPUYECKHIA 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOHYMBOCTb M KOAryJIsilUs JUCIIEPCHBIX CUCTEM

CenuMeHTAIIIOHHAS. U arperaTuBHasi ycTounBOCTH cucteM. JInodunbHble U 11ohoOHbIe
cucrembl. Kpurepuit muopunsHocty 1o PeOunaepy-lllykuny. JlnoduinbHble aucnepcHbie
cuctembl. Kiaccudukanus moBepXHOCTHO-aKTHBHBIX BeUIECTB. TepMOAMHAMUKA U MEXaHU3M
mutemiooopazoBanus. Crpoenue munesut [IAB. Comobummzanus. Kpurndeckass KOHIGHTpanus
MUIIEIUIO00Pa30BAHMSI, METO/IbI €€ OIPEIeIICHHS.

JInoobubie mucnepcHbie cucTeMbl. DaKTOPbl yCTONYMBOCTH JTHO(MOOHBIX CHCTEM.
brictpas u meanenHas xoarynsauud. Kunernka xoaryiasnuu no CMOIyXOBCKOMY. 3aBUCUMOCTD
YKCJIa YACTUL PA3HOI0 NMopsiaKa OT BpeMeHUu. OCHOBHBIE MOJ0XKeHUs Teopun [epsruna, Jlannay,
®epest, OpepoOeka ([JJIPO). PacknuHuBaromee aaBieHHe M ero cocrapistone. Oomiee
YpaBHEHUE JJIs SHEPIUM B3aUMOAECUCTBMSI JUCHEPCHBIX yacTHll. IloTeHuuanabHBIE KpHUBBIE
B3aUMOJICMCTBUSL yacTull. HelTpanuzauMoHHas M KOHUEHTpalMoHHas Koaryisuus. [IpaBuiio
[Tyneue-I"apau.

Monyns 7. CTpykTypooOpa3oBaHUE U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA JUCIEPCHBIX
CUCTEM

Tunsl cTpykTyp, 00pasyroummxcs B AUCIEPCHBIX CUCTEMax. B3anMocBs3b MeXIy BUIOM
MOTEHIIMaIbHONU KpUBOIl B3aumoeiicTBusa yactuil (o teopuu JJIDPO) u THIOM BO3HHMKAIOIIMX
CTpykTyp.  KoarynsliMOHHO-TUKCOTpONHBIE M KOHJIEHCAI[MOHHO-KPHUCTaUIN3allMOHHBIE
CTPYKTYpBHI.

Peosornueckuii MeTOx HCCIENOBAaHUS JUCHEPCHBIX CHUCTeM. OCHOBHBIE TOHATUSA H
ujieabHbIe 3aKOHBI peosIoTUU. MoenupoBaHie peoJorn4ecKuX CBONCTB TeIl.

Knaccudukanus IUCHEpCHBIX CHCTEM IO CTPYKTYPHO-MEXaHHMYECKHM CBONCTBaM.
Bs13KoCTh KHMIKHMX arperaTUBHO YCTOMYMBBIX TUCHEPCHBIX CUCTEM. YpaBHEHUS DWHILTEHHA,
[Irayaunrepa, Mapxka-XayBHUHKaA. Peonornueckue CBOMCTBA CTPYKTYPUPOBAHHBIX
KHUJIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

4. O0beM yueOHOW JUCUMIIJIMHBI

B 3aueTHEBIX B akanewm.
Bunst yaeGHoi paboTh eIMHHIIAX qacax

O01asi TPy10€eMKOCTh IMCHMILUIHHBI M0 Y4eOHOMY IJIAHY 5 180
AyIMTOpHBIE 3AHATHS: 1.8 64
Jlexruu (JIek) 0.9 32
[Tpaktuueckue 3ansatus (I113) - -
JlaGoparopus 0.9 32
CamocrositesbHas padora (CP): 2.2 80

[loaroroBka k 1abopaTopHbIM paboTaM 1.1 40

Jlpyrue Bupl CaMOCTOSITENbHON paboThI 1.1 40
Buj koHTpoJs: 3a4eT / IK3aMeH 1 sk3ameH (36)




AHHOTaNus padoyeil mporpaMMsbl JTMCHUIJIMHBI « BhluncauTeIbHAS MATEMAaTHKA»
(b1.B.13)

1. Heap AUCHUNUIMHBI: HAYYUTHh CTYJACHTOB TCOPETHUYECKUM 3HAHHUSIM U MPAKTUICCKIM
YMEHUSIM U HaBBIKaM HCIIOJIb30BaHHSI COBPEMEHHBIX MAaTEMAaTHUYECKUX METOJIOB C IPUMEHECHHEM
nakera waremarundeckux mnporpaMmMm MATLAB nana pemieHuss mmpokoro Kpyra 3aaad
BBIYUCITUTEILHOW MaTeMaTHKH.

Llenpro HacTOsIIEr0 Kypca sBIsieTCss OOydeHHWeE ciyliareneld COBPEMEHHBIM METOJlaM
pacyeToB, pacUETHBIX UCCIICIOBAHMMN, aHAIHM3a, ONTUMH3AIMH TPOIIECCOB MHKCHEPHBIX 3a/1a4 C
MCII0JIb30BaHUEM MaKeTa MareMaTuueckux nporpamm MATLAB.

3agaum kypca:
0o0y4YeHHEe CTYACHTOB TEOPETHUYECKUM METOJaM BBIYMCIMTEIHHONH MAaTEMAaTUKH, TEOPETUUECKUM
OCHOBAM CO3JAaHUS W OPTaHU3AIMH KOMIBIOTEPHBIX YEIOBEKO-MAIIMHHBIX CHUCTEM DPELICHUs
WH)KEHEPHO-PACUYECTHBIX 3a/1a4 METOJJaMH BBIUMCIIUTEIILHOW MAaTEeMAaTHKH;
00y4YeHHE CTYIEHTOB MPAKTUYECKUM METOJIaM BBIUYMCIUTEIBHOW MATEMaTHKH, TEOPETUYECKUM
3HAHUSIM M TMPAKTHYECKUM YMCHHUSM W HABBIKAM HCIOJIb30BAHUS COBPEMEHHBIX METOJIOB U
KOMILJIEKCOB ITPOTPAMMHBIX CPEZCTB ISl PEIICHUS 33a4 BHIYUCIUTEIBHON MaTEMAaTHKH;
o0y4eHHe MeToJaM W aJIrOPUTMaM BBIYUCIUTEIFHOW MATEMAaTHKH, MPAKTHYECKUM HaBBIKAM
UCIIOJI30BaHUSI COBPEMEHHOTO MPOTPAMMHOTO OOECIICUYCHUS Ui PEIICHUS PACYCTHBIX 3ajau
BBIYUCITUTEILHOW MaTeMaTHKH.

2. TpeboBanus K pe3yJibTaTaM 0CBOEHUS THUCHUTIHHbI

Nzyuenmne kypca «BpluuciuTenbHas MaTeMaTHKa» IMPH TOATOTOBKE CHEIMATMCTOB TI0
CHECIHUATBHOCTH «XUMHUYECKash TEXHOJOTHS DHEPTrOHACHIINICHHBIX MAaTEepPHAJIOB HW3CINI
HAIPaBJICHO HA MPUOOPETECHHE CICAYIONIMX KOMITCTCHIINH.

OOMIEeKyIbTYPHBIX:
- CcIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHUIO, aHau3y, cuaTe3y(OK-1).
Ob6menpodeccnoHaTbHBIX

- CIOCOOHOCTBIO ~ HWCIOJB30BAaTh  MaTeMAaTHYEeCKHE,  €CTECTBEHHOHAYYHBIE U

WH)XCHEPHbIC 3HAHUS JJIsI PEIICHNUs 3a/1a4 CBoei npodeccronanbHoi nesrenproctr (OITK-1).
[IpodeccronanbHbIX:

- CIIOCOOHOCTBIO K aHaJHM3y CHCTEM aBTOMAaTH3aIlMH IPOM3BOJCTBA M pPa3pabOTKe
MepOTpUATHIA 0 uX coBepmieHcTBOBaHMO (ITK-5);

- CIOCOOHOCTBIO TUIAHMPOBATH U TPOBOJUTH HEOOXOAMMBIA SKCIIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATU3UPOBATH MOJy4deHHBIE pe3ynbraThl ([TK-12).

B pezynomame uzyuenus oucyuniaunsl cmyoeHm 00JM4Ccen:

3HamMb:

—  (uBHKO-XMMHYECKHEe M XHMHKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
MPOIIECCOB M3MEHEHHsI arperaTHOrO COCTOSHHS Mapo(ra30)->KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
IPOIIECCOB U OCHOBHBIX MPOLIECCOB pa3eeHUsI XUMUYECKON TEXHOJIOTHH;

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

—  TPUHLUINB TPUMEHEHHUS METOAOJOTHU KOMITBIOTEPHOTO MOJIECIHPOBAHUS XUMHUKO-
TEXHOJIOTUYECKUX TPOIECCOB TPU AaBTOMATH3UPOBAHHOM MPOCKTHPOBAHUU W KOMIBIOTEPHOM
yIIpaBJICHUN XUMHUYECKUMH ITPOU3BOICTBAMH.

ymemy:

— pemaTh 337a4d  KOMIIBIOTEPHOTO  MOJETUPOBaHMS IPOLECCOB  Mapo(raso)-
JKUJKOCTHBIX pPaBHOBECHH, aOCOpOIMM, MUCTWILISIUU, PEKTUPUKAIUKA U HKHJIKOCTHOU
IKCTPAKIINH;

— TPHUMEHATH TIOJIYICHHBIC 3HAHUS TPH  PENICHHH  MPAKTHYSCKUX  3a1ad
KOMITBIOTEPHOTO ~ MOJICIMPOBAHMS  OCHOBHBIX IMPOIECCOB XHMHYECKOM TEXHONOTHH U
TEXHOJIOTHYECKUX CXEM XMMHUYECKUX ITPOU3BO/ICTB.

gnademsn:

— MeTOJaMH TPUMEHEHHUs CTaHAApTHBHIX MakeToB NpukiaamHeix mporpamm (ITIIIT) u
naketoB Mozaenupyronux mnporpamm (IIMII) mis MoaenupoBaHUsS OCHOBHBIX IIPOIIECCOB
XUMHUYECKON TEXHOJIOTMU U TEXHOJIOTUYECKUX CXEM XMMHUYECKUX POU3BOJICTB.



3. KpaTkoe conepskaHue JUCHUILINHBI:

Beenenue. Ilenmn wu 3amaum  kypca. Kparkuii HMCTOpUYECKMH OYEpK pPa3BUTHSL
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 KoMmmbloTepax. CucreMa KOMIBIOTEPHOH MaTeMaTHKHU
(CKM) MATLAB s penieHus 32124 BbIYUCJINTEIbHOH MATEMATHKH.

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 opraHU30BaHHAs IporpaMMa (alIrOpUTM);

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

- [{UKIBI CO CUETYMKOM, C MPEAYCIOBUEM, C TMOCTYCIOBHEM, C MPEPHIBAHUEM IOJHBIM U
MPEPHIBAHUEM YaCTUYHBIM, C 33JIaHHBIM IIarOM CYETUYMKA, C OTJEIBHBIM OTCUYETOM HTEpPAIIHii;
for, while, break, continue; ¢ Bei30BOM (hyHKIHMI; ¢ auaIorom ¢ mojb3oBareieM B Command
Window u B crienuanbHbBIX JUAJ0TOBBIX OKHAX;

Tewma 1.2 CrangapTHble ¥ HecTaHIAPTHBIC GYHKIMK M-s3bIKa MIPOrpaMMHUPOBAHUSI 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;

@YHKINU C TEPEMEHHBIM YHCIIOM apryMEHTOB;

OyHKIMH, BBI3BIBAIOIINE APYTYIO QYHKIIUIO, UM KOTOPOH MepejaHo KaK apryMeHT;
Moayan 2. Bektopsl 1 MmaTpuubl. CucTemMa JIMHEHHBIX ajiredpanyeckux ypaBHeHuUil
(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
pyHxunn
Tewma 3.1. Kputepuii CTbIOICHTA.

o Omneparopsr polyfit, polyval,
Tewma 3.2. Annpokcumanus.

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 HeJIMHEHHBIX YPAaBHEHU
Tema 6.1. Metoa HeroTona-Padcona
. Omneparopsi solve, diff, subs;
Tema 6.2. MeTod IPOCTHIX UTSPALUH.
o Omneparopsr simplify, collect, pretty;
Moayasb 7. OnHOMepHasi ONTHMM3ALUS
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 gudbepeHIINAILHBIX YPABHEHNN.
. Omneparops! dsolve, diff;

3akaoueHne. 3aKII0YUTEIbHAS JICKIOUA 110 MOABCACHUIO UTOI'OB KypcCa.

YHCIICHHBIX METO/IOB C Ucnoib3oBanneM QyHkiuii DSOLVE.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3aueTHEBIX B akanewm.

Bunsl yueOHoI paboTh eIMHULIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 144
AyIHMTOpHBIC 3AHATHS: 1.78 64
Jlexruu (JIek) 0,45 16
JlaGopartopus 1,33 48
CamocrositesbHas padora (CP): 2,22 80
ITonroroBka K 1a00paTOpHBIM paboTam 1.11 40
CaMoCTOsITENbHOE U3YUYEHUE PA3AEIO0B TUCIUIUIMHBI 1,11 40
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
IPOLIECCHI; BbIPAOOTAaTh y CTYACHTOB HABBIKM CHCTEMHOIO MOJIXOAA K MU3YyYEHHIO U PEIICHUIO
HKOJIOTMYECKUX  MpoOJieM, BO3ZHUKIIMX B  pe3yiabTare  MPOMBIIIICHHO-XO3SHCTBEHHON
JEATEIIBHOCTH Y€JIOBEKA, PA3BUTh MBIIIICHUE, TI03BOJIIONIEE TPABIIBHO OLICHUBATH JIOKAJIbHBIE
Y OTJAJICHHBIE [TOCJIECTBUS IIPUHUMAEMBIX PELICHUH ISl OKPYXKAIOLIEH Cpeibl U YeI0BEKa.

2. TpeOoBaHus K pe3yibTaTaM OCBOEHUS AU CHUNIMHBI

N3ydyenne kypca «OKojorus» IpU MOATOTOBKE CHELUAIUCTOB I10 CHEUAIBbHOCTH
«XUMHYECKass TEXHOJOTHS DHEPrOHACBHIIICHHBIX MAaTepHaIOB U3JCIUN» HAalpaBlIeHO Ha
(dbopMHpOBaHUE CIEAYIOMINUX KOMIETESHITUH.

OO11eKynbTypHBIE:

- CIOCOOHOCTBIO HCHOJB30BaTh  OCHOBHBIE METOJbI 3aIIUTHl IMPOU3BOJICTBEHHOTO
MepcoHalla M HAaCEJIeHHs OT BO3MOKHBIX TIIOCIEICTBUN aBapuil, KartacTpod, CTHUXHUHHBIX
0enCTBHIA, CIIOCOOHOCTBIO MCIIOJIb30BATh MPHEMBI MIEPBOI MTOMOIIHN B YCIOBHUAX YPE3BBIYANHBIX
curyarii (OK-9);

[Ipodeccnonanbuble:

- CIOCOOHOCTBIO JOOMBATHCS COOIOACHHS HOPM OXpPaHbl TPyAa, MPaBHI TEXHUKU
0€3011aCHOCTH, MPOU3BOJICTBEHHOW CAHUTAPUU M TOXApHOW O€30MacHOCTH Ha paboyeM MecTe
(TIK-3).

B pezynomame usyuenusn oucyuniunvl cmyoeHm 00714CeH:

3Hamy:

—  OCHOBHBIE 3aKOHBI O0IIIEN IKOJIOTUH;

—  3aKOHOMEpPHOCTHU CTPOEHUS U (PYHKIIMOHUPOBAHUU OHOCOEPBI;

—  COBpEMEHHBIE IKOJIOTHYECKHE TPOOIIEMBI;

—  OCHOBBI PallMOHATIBHOTO MPUPOIONOIb30BaAHUS;

—  OCHOBHBIE IIPUHIIUIIBI 3ALUTHI IPUPOTHON CPEbl OT AHTPOIIOTEHHBIX BO3/I€HCTBUIA;

— CTpPOCHHME OCHOBHBIX Teocep 3eMiM MOCHOBHBIE (PU3NKO-XUMHUYECKUE MPOIECCHI,
IpOTEKaroIue B HUX;

—  OCHOBHBIC TIOHSTHS W IPUHIUITBI KOHIETIIINN YCTOWYHBOTO PA3BUTHS;

— OCHOBHBIE CBEJEHHS O TIJI0OaNbHOM mpoOieMaTuke, TPUPOIAHBIX pecypcax,
IUTAaHETApHBIX I'PAaHUIIAX, AHTPOIIOIEHHOM BO3JIEHCTBUM Ha OKPYKAIOLIYIO Cpeay, YIpaBIeHUU
KayeCTBOM OKpPYXKalollei cpeibl;

—  NIPUHLHUIBI 3€JI€HON XUMHUU;

ymemy:

— TPUMEHATh TOJy4YeHHbIE 3HAHUS AJI1 OLIEHKH COCTOSHUS OKpY)KaloIlled cpeibl U
paloHaIbHOIO NCIOJB30BAaHUS IPUPOIHBIX PECYPCOB.

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

gnademsn:

— TOHATUHHBIM ammapaToM B o0jmacTd  oOWIed  SKOJOrMH, pPalMOHAIBHOTO

MCIIOJIb30BaHUs IPUPOIHBIX PECYPCOB.

3. Kpartkoe coaep:xaHue JUCHHUIIHHbI
BBenenne, OCHOBHbIE TOHATHUS AUCIUTLTUHBI.
MecTo MUCIHUIUTMHBI B CUCTEME OOIIEro M XMMHUYECKOTO 00pa3oBaHMs. DKOJOTHUECKOE
oOpa3oBanue U oOpa3oBaHuE JJsl YCTOMUYMBOTO pa3zButus. OOIIECTBO M OKpYyKaromias cpena.
[ToHsiTHE YCTOMYMBOTO Pa3BUTHSL.



Moayas 1. OOmme Bompockl 3konoruu. buocdepa. buoskonorus. buocdepa wu
YCTONYUBOCTb.

1.1 OcHoBHBIE 3aKkoHbI 3Kojoruu. buoskonorud. Ilonsarue o0 3KocucTeMax.
YcroitunBocTh dKOCHcTeM buocdepa, ee 3BOMIONMUSA U yCTOWYMBOCTh. DKOCUCTEMBI 3eMIIH U
ycToiunBOCTh. OCHOBHBIE CBEJICHU O TiaHeTe 3emiiss. OCHOBHBIE MOHSATHS SKOJOTUU. 3aKOHBI U
npuHOMIBl  dKkojoruu. llotoku oSHeprum u BemecTBa B 9kocuctemMax. (OCHOBHBIE
OMOreOXMMHUYECKHE ITUKIBI (KPYrOBOPOTHI BemlecTB). [IMKIMYHOCTH MpoiieccoB B Ouocdepe u
YCTONYUBOCTb.

1.2 Hapopmonacenenue. YenmoBedecTBO Kak uacTb Ouocdepsl. Jlemorpaduueckue
POOJIEMBI

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

Moayas 2. Ctpoenne u coctaB reocdep 3emiu. OcHOBHbIE (PHUIUKO-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 konneHTpanuu o30Ha B armocdepe. O30H0BbIN cioit. [TpupoaHbIil UK
030Ha. COBpEMEHHOE COCTOSIHME 030HOBOro ciosi. IlocnencTBus paspylieHus 030HOBOIO CIIOS
3emun Uit yenmoBeka u Oumocdepsl B 1enoM. CtpatochepHblii 030H U TPOMOCHEPHBIA O30H:
CXOACTBO U pa3iauuus. MEeXIyHapoaHOEe COTPYAHMYECTBO B O0JIACTH OrpaHHuYEHUE
MIPOU3BOJICTBA U UCIIOJIb30BAHUS 030HOPA3PYIIAOIIUX BEIIECTB. MOHpEaTbCKUM MPOTOKOI.

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

2.2. 'mapocdepa 3emnu

Buast Bom na 3emime. Ilpecubie Boawl. ['maponmornueckwit 1uki. [noGanbHbIC
JKOJIOTMYECKHE TpobiemMbl Tuapochepsl. ['JTaBHBIE KAaTHOHBI M AaHHUOHBI MPUPOJIHBIX BOJI.
KucinotHo-ocHOBHOE paBHOBeCHME B MPUPOAHBIX Boaax. I[l[eTOYHOCTP NPUPOAHBIX BO/I.
OCHOBHBIE TNPUYUHBI, JTanbl W TOCIEACTBHUS  3aKUCICHUS MNPUPOAHBIX  BOJOEMOB.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE TPOIECCH B MPUPOJIHBIX BomoeMax. Crpatuduxaius
npupoaHbIX BogoeMoB. [Ipoueccr adTpoduxarin BogoemoB. [IpruunHbl U MOCIEICTBUS.

2.3. JIutocepa 3emnu

3emnass kopa. I[louBa. Crpoenue mnouBeHHoro ciosi. CoctaB mouB. OpraHudeckue
BEIIECTBA B MOYBe. Poib XKUBBIX OpPraHu3MoOB B (DOPMUPOBAHUH TOUBEHHOTO CIIOS. TspKenbie
MeTasuibl B ouBe. Jlerpananust nous. BogHast u BeTpoBasi 3po3usi OYB.

Moayab 3. AHTPONOT€HHOE BO3JICMCTBHE Ha OKPYXKAIOLIYIO Cpely W palOHAIbHOE
IIPUPOJOIIOIL30BAHUE

3.1. Ilpupomubie pecypcol. IloHsiTHe 00 OTXO0maxX MPOU3BOJCTBA W TMOTPEOJICHUS.
MasiooTxoaHbIe U 6€30TXO0IHBIE POU3BOJICTBA.

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

Mopnyas 4. YcToliunBoe pa3BuTue

[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 00ecreueHus] yCTOMUYMBOTO pa3BUTHS. DKOJIOTUYECKas ITHKA.



4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHBIX B akanewm.

Bunpl yue6HOM paboTh eIMHNIaX qacax

OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) - 32
[Tpaxtrueckue 3ansatus (113) - 16
CamocrositesbHas padora (CP): 0,67 24
CamocrosiTenbHbIe padOTHI C 3aJaHUSMH 0.25 9
IToaroroBka K KOHTPOJIBHBIM paboTam 0.17 6
Jlpyrue BUJIbI CAMOCTOSITENIHOM PabOTHI 0.25 9

Bua koHTpOJIA: 3a4ueT / IK3aMeH 1 Ix3ameH (36)

AHHOTanua padoyei nporpaMmmbl AucUUNIMHBI « UHKeHepHas rpaduka
(b1.B.15)

1. Heap aMcuMNJIMHBI — HAy4YUTh CTYJIEHTOB BBINOJHATH M YUTATh YEPTEXKHU IO
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 IPOCTPAHCTBEHHBIX TEXHUYECKUX (OPM U COOTHOIIEHUN Meoy HUMH, H3YYEHUIO
CIIOCOOOB KOHCTPYHWPOBAHMSI PA3IMYHBIX TEXHUYECKUX H3JENHUH, CIIOCOOOB IOJYyYEHUE HX
yepTexkel Ha ypoBHe rpaduyeckux Mojesied, O3HAKOMIJIEHHE CO CHOoco0aMM BBIIOJHEHHUS
yepTexel MeTo1laMy KOMIIBIOTEPHON IpaduKH.

2. TpeboBanus Kk pe3yJibTaTaM 0CBOCHUS IMCHUTIIMHbI

Wzyuenne mucuurummabl «MHXeHepHas Trpaduka» MpU TOATOTOBKE CIEIHAIUCTOB TI0
CHEeLMATbHOCTH «XUMHUYECKas TEXHOJOTHS HHEPrOHACBHIIIEHHBIX MAaTepHAIOB  H3JENIHI»
HAIpaBJICHO HA IPUOOPETEHHE CICAYIONINX KOMITETCHIINH.

OO11eKyIbTYpHBIE:
- CcIOCOOHOCTBIO K a0CTPaKTHOMY MBIIICHHUIO, aHau3y, cuaTesy (OK-1).
Ob6menpodeccuoHanbHbIE:

- CIOCOOHOCTBIO ~ HWCIOJB30BAaTh  MaTEeMAaTHYEeCKHE,  €CTECTBEHHOHAYYHBIE U
WHXCHEPHbIC 3HAHUS JJIsI PEIICHNUs 33124 CBoei npodeccruonanbHoi nesrenbroctr (OITK-1).

B pe3ynomame u3zyuenun Oucuyunaunovl cmyoeHm 0014CeH:

3HAMDb!

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

— TpaBWIa M YCIOBHOCTHU TPH BBITOJHEHUH YEPTEIKEH;

—  BHJIBI U3JNUI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

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

ymemy:

— BBINOJHATH M YATATh UYEPTE)KH TEXHHUUECKUX H3IENUNH C YY4EeTOM JEHCTBYIOMIMX
CTaHJApPTOB,

—  BBIIOJHSATH U YUTATh CXEMBbI TEXHOJOTHUECKUX MPOIIECCOB;

—  HCIOJB30BaTh CPEJCTBA KOMIBIOTEPHOM IpadUKH Ui U3rOTOBICHHS YepTekKel;

8naoems:

—  crmocobaMu B TpreMaM# H300pakeHUsT PEIMETOB Ha MJIOCKOCTH;

— rpapudeckum naketom «Kommacy.



3. KpaTkoe cogep:kaHue TUCHUIINHBI
[Iporpamma BkJItOYaeT 3 MOJYJIS:
Mopnyas 1. U3nenue U KOHCTPYKTOPCKHE JOKYMEHTHI.
3HAKOMCTBO C BUJAAMH HU3JEIUA M KOHCTPYKTOPCKUX JOKYMEHTOB, CXE€Mbl. Apmarypa

TPyOOIIPOBOJIa M3YYCHHE pPEe3b0, Pe3bOOBBIX M3ACIUN M BBHINOJIHCHHE 3CKH30B M YepPTEKEH
JeTaneu ¢ pe3pOoi.

Moayab 2. CoenuHenne aeraJei
CrannaptHeie pe3bOoBble u3fenuss u coeauHeHus. CoenuvHeHue aeraneld OONTOM H

mmuibkod.  Pe3pOoBble  TpyOHble coeauHenus. LlamkoBele coenunHenusi.  DaHIeBble
coeauHeHus. HepazbemHble coennHenus aeranei . ['eomerpuueckue XxapakTepucTUKU GOpPMBI U
MOBEPXHOCTHU U3JEIINH.

Mopnyasb 3. UepTexn cO0pOYHBIX eJUHHULL. JJIeMEeHThl KOMIIbIOTEPHOil rpaguku
[IpaBuiia BbIMOIHEHUS U 0QOpMIIEHHSI COOPOUHOro ueprexa. [leranupoBanue yeprexei

COOPOYHBIX €IUHUL. DJIEMEHThl KOMIIbIOTEPHOU IpauKH.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akagewm.
Bunel yue6HoI paboTh €AMHULAX yacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyIMTOpHBIE 3aAHATHS: 1.8 64
Jlexuunu (Jlek) 0.45 16
[Tpaktryeckue 3ansatus (I13) 0.9 32
JlaGoparopusi 0.45 16
CamocrositesbHas padora (CP): 1.2 44
KypcoBas pabota 1.2 44
Buja koHTpoOJISi: 3a4eT / IK3aMeH 1 Jk3ameH (36)

AHHOTanus pado4eil nporpamMmsl JucuuInHbl « Komnborepnas rpaguka»
(51.5.16)

1. HenssMum wu3y4YeHHs AUCHMIUIMHBI SBIIOTCS: PAa3sBUTHE ITPOCTPAHCTBEHHOIO
IPEJICTaBICHUS], HABBIKOB TBOPUYECKOTO M JIOTHYECKOI0 MBILIUIEHHUS, CIOCOOHOCTEN K aHAINU3Y U
CHUHTE3Y NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKMX (OPM U COOTHOILIEHUH MeXay HHUMH,
03HAKOMJIEHHE C METO/IaMU KOHCTPYMPOBAHUS MPOCTHIX MPOMBIIIJIEHHBIX JeTajlell, OCHOBHBIMU
IpaBWJIaMd M HOPMAaMM BBIIIOJIHEHUS YEpTeKeH, ycTaHoBIeHHbIMU cTanaaptamu ECK/I,
TEXHUYECKUMHU CpEACTBAMU M TMPOrpaMMHBIM OOecleuyeHHeM aBTOMATHU3allMd IMPOEKTHO-
rpaduveckux padorT.

3agaun  M3yYeHHs] JAUCHHUIUIMHBI. BbIpabOTKa 3HAHWM, YMEHUH U HAaBBIKOB,
HEOOXOUMBIX CTYAECHTaM JJIsi CUCTEeMaTH3alK U yriyOiaeHus 0a30BbIX MH)KEHEPHBIX 3HAaHUH B
YCBOEGHUHU CHOCOO0OB KOHCTPYUPOBAHMSI Pa3IMUHBIX T€OMETPUYECKUX OOBEKTOB Ha TUIOCKOCTH U
B IIPOCTPAHCTBE C MOMOMIbIO IpodeccnonanbHoro rpapudeckoro pegakropa KOMITAC 3D LT,
MMEIOIIIETO BU3YaIbHO-00Pa3HYI0 TEOMETPUUYECKYIO 000JIOUKY.

lenn u 3amaum Kypca JOCTUTAKOTCS C TOMOINBIO O3HAKOMIIEHHS C TEOPETHUUECKUMU
OCHOBaMH U aJITOPUTMaMHU MOCTpoeHust u3odpaxenuii B 2D u 3D monynsx.

2. TpeboBaHusi K pe3yJibTaTaM O0CBOEHMS IV CHUILTHHbBI

N3yuyenne kypca «KommbioTepHas rpaduka» MOpud TMOATOTOBKE CIEHUATHCTOB IO
CHEIUAJIBHOCTH «XUMHUYECKasi TEXHOJOTUS HHEPrOHACBHIIIEHHBIX MAaTEpUaIOB  U3JEIHI»
HAIpPaBJIEHO HAa MPUOOpPETEHHUE CIAEAYIOUINX KOMIETSHIIHA.



Oo6menpodeccuoHanbHbIE:

- CHOCOOHOCTBIO  HCIOJB30BAaTh  MaTeMaTUYECKHWE,  €CTeCTBEHHOHAYYHbIE U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3a]1a4 cBoel npodeccnonanbHoi aestenaproctu (OITK-1).

B pe3ynomame u3zyuenun Oucyunaunovl cmyoeHm 00J1HCeH:

3uamy:

— OCHOBHBIE BUbI Tpaduuyeckux MH(GOPMALMOHHBIX CHUCTEM, 0a30BYyI0 Ipaduueckyro
CHCTEMY, UCIIOJIb3YEMYIO B y4eOHOM Mpoliecce;

—  OCHOBBI IPOEKTUPOBAHUS TEXHUYECKHX OOBEKTOB.

Ymemn:
—  BBINONHITH TpapUUeCcKHe U TEKCTOBBIE KOHCTPYKTOPCKHE JIOKYMEHTBI C
UCIIONIb30BaHWEM TpadudyecKuX HMH(DOPMANMOHHBIX CHUCTEM, C YYETOM JICHCTBYIOIIUX

CTaH/JapTOB U IPYTroil HOPMAaTHUBHOM JOKYMEHTAIIH;

— HCIONB30BaThb  COBPEMEHHBIE  TNPOTPaMMHBIE M TEXHHUYECKHE
MH(POPMALMOHHBIX TEXHOJIOTUHN TPU PEIICHUH TPOU3BOICTBEHHBIX 33/1a4.

Braoemw:

— — HaBbBIKaMH O(OPMIICHHS KOHCTPYKTOPCKHX TOKYMEHTOB C HCIOJIb30BAHUEM
rpaduveckux HHHOPMAIIMOHHBIX CUCTEM;

—  METOJOJIOTHEH aBTOMAaTH3MPOBAHHOTO NMPOEKTUPOBAHUS, NMPUHIUIIAMHU TTOCTPOCHUS
¥ (yHKIMOHUPOBAHUS CUCTEM aBTOMATH3UPOBaHHOTO npoektupoBanus (CAIIP).

cpencTBa

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

BBenenwne B kypc komnbroTepHoi rpaduku; Ooume npueMsl padboTsl B cucreme Komrac;
Co3nanue M penaktTupoBaHue ueprexeid; OdopmiieHHe dyepTeka. YCIOBHbIE 00O03HAUYEHUS;
Coznanue TpexMepHbIx Mojenei; Co3laHue accOlMaTUBHBIX YEPTEKEW Ha OCHOBE TPEXMEPHOM
MoJienn; AJITOPUTMBI BU3yalu3auy n3o00paxenuil; O0630p rpaguueckux CUCTEM.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHEBIX B akanewm.

Bunpl yueOHOI paboThI eIMHUIIAX Jacax
O01Iasi TPY/I0€MKOCTh THCIHUILIMHBI 110 Y4e0HOMY IJIAHY 3 108
AyIUTOpPHBbIE 3aHATHSA: 1,35 48
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) - -
Jlaboparopust 0,9 32
Camocrositesbnas padora (CP): 1,65 60
Bua koHTpoJs: 3a4eT / IK3aMeH 3a4er

AHHOTanuA padoueil nporpamMmsl AucuuIMHbl «HadyepraTeabHasi reoMeTpus»
(b1.B.17)
1. IeassMu wu3ydyeHUs AUCHMILIMHBI SBISIETCS HAYYUTh CTYJCHTOB CIOCOOaM
O0TOOpaX€HHsI MPOCTPAHCTBEHHBIX ()OPM Ha IJIOCKOCTH, BBIIOJHEHUIO M YTEHHUIO YepTexei, a
TaKXe MPaBUJIaM U YCIOBHOCTSM, IPUMEHsieMbIM Tpu 3ToM (ctangaptam ECK/I).

2. TpeOoBaHus K pe3yibTaTaM 0CBOCHHS IHCUMILINHBI
N3yuyenne xypca «HaueprarenpHass reomMeTpus» IpU MOATOTOBKE CIIELHAIMCTOB IIO
CHEIUAIbHOCTH «XUMHYECKasi TEXHOJOTUS HHEPrOHACBHIEHHBIX MAaTepHaIOB U3JEIHI»
HaIpaBJIeHO HA MPUOOPETEHHE CIEAYIOIINX KOMIIETEHIINH.
OOmmeKyIbTypHBIC:
- CcI0COOHOCTBIO K a0CTPaKTHOMY MBILICHHUIO, aHanu3y, cuHaTesy (OK-1).



Oo6menpodeccuoHanbHbIE:
- CIIOCOOHOCTBIO  HCHOJb30BAaTh  MaTEMATUYECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KEHEPHBIC 3HAHUS JUTS PEIICHHs 3a]1a4 cBoel npodeccronanbhoi aestenbroctu (OITK-1).

B pe3ynomame uzyuenun Oucyunaunovl cmyoeHm 00J1HCeH:

3uamo:

— OCHOBHBIE 3aKOHBI I'€OMETPHUYECKOro (OPMHUPOBAHHUS, MOCTPOSHUS M B3aHMMHOIO
nepeceueHusi MOJIeNeH MIIOCKOCTH M MPOCTPAHCTBA, HEOOXOAMMBIC JUIS BBHIOJHEHUS U YTEHUS
YepTeKel KOHCTPYKLUM, PEIICHHE MO3UIIUOHHBIX, METPUYECKHX 3a/1a4;

—  [peuMyIecTBa rpaduueckoro crocoda npeacTaBieHus HHPOPMaLIUY;

— rpaduyeckne GOpMBI.

Ymemn:

— BOCIPUHUMATH ONTUMAJIBbHOE COOTHOILIEHHWE YacTed M 1EeJIOoro Ha OCHOBE
rpadguueckux Mopened, MPaKTUYECKH pealu3yeMblX B BHJIE UEpPTeKeH KOHKPETHBIX
IIPOCTPAHCTBEHHBIX OOBEKTOB,;

—  HCHOJb30BaTh YEpPTEXK, TEXHUYECKUI PUCYHOK i TpaduuecKoro MpeicTaBICHUS
TEXHUYECKUX PELLICHUN;

— wucnoib3oBaTh  craHgaptel  ECKJl, KOHCTPYKTOPCKYIO  JOKYMEHTallUIO B
IIPOU3BOJICTBEHHON, IPOEKTHON U UCCIIE0BATEILCKOM paboTax.

Braoemw:

— OCHOBHBIMH  TOHSATHSIMH, CBSI3aHHBIMH C  TpaQHUUECKUM  TIPEACTaBICHUEM
uHpopmanuu;

— rpadudyeckuMu crnocobaMu pPEUICHHsT METPUYECKHX 3aJad IMPOCTPAHCTBEHHBIX
00BEKTOB Ha YepTeKax, METOJaMU MPOELUUPOBAaHUS U M300pakE€HUs NMPOCTPAHCTBEHHBIX (OPM
HAa TUIOCKOCTH.

3. KparTkoe coep:kaHue JUCIHUIINHBI:

Mopayas 1. O0mme npaBuJia BbINOJIHEHUS YePTeKeH.

[IpaBuia BeimonHeHust U odopmiieHus: yeptesxkeid B coorBeTcTBuu ¢ I'OCT. ®opmarsr:
pasmepsl U 0003HaYeHHE OCHOBHBIX U JIOTIOJIHUTENBHBIX (popmaToB. Pacnonoxenue gpopmaros.
Macmrab: HaTypanbHbI MaciiTad, CTaHJApTHbIE MAacIITadbl YMEHBIIEHHUS M YBEIHMYEHUS.
Jluauun: tansl U TommuHa JuHUNA. lpudt: THIOBE U pasMeps! mpudToB. OCHOBHBIE HAANHUCU
rpauuecKux U TEKCTOBBIX JOKYMEHTOB.

I'eomerprueckue nocrpoenus. ConpsKeHUs: OCHOBHBIE BUIBI U NPABUJIA BBINOIHEHMS.
VYKIIOHBI U KOHYCHOCTH: pacyeT W NpaBuia HAHECEHUs Ha depTexe. JleleHue oKpyKHOCTH Ha
paBHbIe yacTH. HaHECceHNe BBIHOCHBIX U Pa3MEPHBIX JIMHUNA HA YEPTEKE.

Mogayas 2. [IpoeunpoBanue reomerpudeckux puryp.

Meton npoekuuii. Buasl mnpoeunpoBanus. lleHTpanbHOE NpoenMpOBaHME: ILIEHTP
MIPOCLMPOBAHUS, IUIOCKOCTh MPOEKIMM, NpOoeHupyroImue Jydd, npoekuuu. CBoiicTBa
LIEHTPaJIbHOTO MPOEeUUpPOBaHUA. JIOCTONHCTBA U HEIOCTATKH LIEHTPAJIILHOTO MPOEIIMPOBAHUS.

[TapamnensHoe npoennpoBanue. Hampasnenue mnpoenupyromux sydeil. CpolcTBa
napajuleIbHOTO  IpoeuupoBaHusa. [IpoenupoBaHHe  KOCOYrOJdbHOE M HPSIMOYTOJIBHOE
(opToronanpHOe). CBOWCTBa OPTOTOHAIBLHOTO TpoerupoBanus. OOpa3oBaHHE KOMIUIEKCHOTO
yeprexka (3mopa Monxka). OproroHanbHbslii yeprexx Touku. Koopamuatel Touku. Iloctpoenue
TOYKH T10 €€ KOOpJIUHATaM.

[Tpsimbie nuauu. CriocoObl 3amaHus npsMoi Ha yeptexe. Kiaccupukanus npsMbIX 1O
pacroIOKEHUI0 OTHOCUTENIbHO JApPYr Jpyra: MpsMble IepeceKaroluecs, napajuiejbHble U
ckpenuBaromuecs. Kinaccupukanus npsiMbIX OTHOCHUTENBHO IUIOCKOCTEW MPOEKIMN: MpsiMble
OO0IIEero ¥ YaCTHOTO IOJIOKEHHsI —IpsMble YPOBHA U mpoeuupyromue. [IpuHaiexHoCTh TOUKH
npsiMoit. Teopema o MpoeupOBaHUM MPSIMOIO YIJIa.



[Tnockocts. CriocoOb! 3a/1aHusl TUIOCKOCTH Ha yepTexe. Knaccudukanus miaockocteit mo
pACIIOJIOKEHUIO OTHOCUTENBHO IUIOCKOCTEH IPOEKIMH: IUIOCKOCTH OOIIEro M  YacTHOIO
II0JIO’KEHUS —IPOELUPYIOIINE U YpOBHSL. [IpMHaIEKHOCTh TOUKU U MPSAMOM IIIOCKOCTH.

Kpussie nunun. Kinaccupukanusi KpuBbIX: LUPKYJIbHbBIE U JICKAJIbHbIE, 3aKOHOMEPHBIE U
He3akoHOMepHbIe. [Topsanok kpuBo# nuHUM. 1110CKME KpUBbIE TMHUU BTOPOTO MOPSIKA: JJLIUIIC,
napabosna, runep6oia. IlpocTpaHcTBeHHBbIE KpUBbIE: HWIMHAPUYECKas U KOHUYECKask BUHTOBBIC
JIMHUH.

IToBepxHoctu. OOpa3oBaHKe U 3a/laHUE MTOBEPXHOCTEN HA 4yepTexke (KMHEMATUYEeCKUH U
KapkacHbli  crocoOwr). [lonarne 00 ompexenutene mnoBepxHOCcTH. Kriaccudukarus
IIOBEPXHOCTEH: JIMHEeHUaTble U HeJMHeHyaTble, IOBEPXHOCTH BPALIEHHUS, IIOBEPXHOCTH C ABYMS
HAIPAaBJIAIOIMMU U MJIOCKOCTBIO Mapajljiesin3mMa. BUHTOBbIE TOBEPXHOCTU. XapaKTepHbIE TUHUU
IIOBEPXHOCTEH BpallleHUs: MEpUIUaHbl, TJaBHBIH MEpHUJUaH, Iapajljiesd, 3KBaTop, IOPJo.
[TpuHaIEKHOCTh TOUKH IOBEPXHOCTH.

I'eomerpuueckue Tena. [Ipoekiuu MHOrOrpaHHUKOB (TpaHHbIE T€OMETPUUYECKHUE Tena), B
TOM YHCJIE MpaBUWIbHBIE (TETpadp, reKca’ap, OKTadp, JOJAEKa’Ap, UKOCAdIp), Tejla BpallleHus
(uMIUHAP, KOHYC, 1Iap, TOP).

Cummerpust reomerpuyeckux ¢uryp. CuMMeTpus OTHOCHUTEIBHO IIOCKOCTH, MPSIMOH,
Toukd. CUMMETpHUS BpallleHUs], TOPSII0K OCH CUMMETPHH.

OmnpeneneHne HATypalbHOM BETMYMHBI OTPE3Ka MPSMOW M IJIOCKOW  (DUTYPHI.
OnpezneneHue HaTypaJbHOM BEIMYMHBI OTpe3ka MpPsIMOM  crocoOOM  MPSIMOYIOJIbHOTO
TPEYrojbHUKa U CIOCOOOM MPOECHUPOBAHUS Ha JOMOJIHUTEIBHYIO IIOocKocTh. Iloctpoenue
HaTypaJbHOH BEJTMYNHBI IUIOCKON (DUTYPBHI.

Ilepeceuenue reOMEeTPUUECKUX o0pa3oB. Ilepeceuenue MHOT'OTPaHHHUKOB,
MHOT'OIpaHHHMKa C IOBEPXHOCTbIO BpalleHus. llepeceueHne MmoBepXHOCTEH BpallEHUS: JBYX
MPOEUUPYIOIINX MOBEPXHOCTEH, MNPOEHUPYIOLWIEH ¢ He mpoeuupyromen. Ilepeceuenne He
IIPOELUPYIONINX IMOBEPXHOCTEW BpaLIEHMsI C NapalleIbHBIMU OCsIMU. Teopema o nepecedyeHnn
COOCHBIX IMOBEpXHOCTeW BparmieHus. [locTpoeHue JIMHHUM TepeceueHus: He MPOELUPYIOIIUX
MOBEPXHOCTEH BpallleHHsI C MEePeceKarolUMUCS OCSIMU METOJIOM KOHLIEHTPUYECKHUX cdep.
UYacTHble ciyyau IepecedeHMs] IMOBEPXHOCTEH BTOpOro mnopsaka: Teopema MoHxka U ee
CJIEJICTBHE.

Monayas 3. U300paxkenus npeameros no 'OCT 2.305-2009.

N3ob6paxenus. Buabl uzobpaxenuii mo I'OCT: Bumsl, paspesbl, ceueHUs, BHIHOCHBIC
aneMeHThl. OcHOBHBIE BUJBL. ['NaBHBIN BUA, TpeOoBaHMs, NMPEABABIsSEMbIE K TJIaBHOMY BUAY.
JlononmHUTENbHBIE U MECTHbIE BHUBL. Pa3pesbl, kiaccupukaius pa3pe3oB MO PacHOIOKEHUIO
CeKyIllled IJIOCKOCTH OTHOCHUTEIBHO IIJIOCKOCTEH MpOEeKUuH: pa3pe3bl BepTHKAIbHBIE,
TOpPU30HTAlIbHBIE M HakiIoHHbIE. Knaccudukanus paspe3oB MO YUCITY CEKYUIMX IUIOCKOCTEH:
pa3pe3bl MpPOCTbIE U CIIOKHBIE —CJIOKHBIE CTYNEHYaTble U CJIOXHBIE JIOMaHbIE pa3pesbl.
CoBmenieHHble  U300pakeHHs. MecTHble pa3pe3bl. CeueHUs HalOKEHHbIE U BBIHECEHHBIC.
BriHocHble anemenTsl. [IpaBuia 0603HaueHNs H300paskeHUH.

Haknonnsle ceueHus reomerpuueckux Teil. llocTpoeHne npoeknuil W HaTypalbHBIX
BEJIMYMH TeOMETpHYecKuX Teid. HakioHHble ceueHuss MHOTOrpaHHUKOB. Buael u mnpasuna
IIOCTPOECHUS CEYEHUH LMIMHApPA. 3aBUCUMOCTh BHJAAa HAKJIOHHOTO CEYEHHsS KOHyca OT
PacroIOXKEeHUs] CeKyIleld MIOCKOCTH OTHOCHTEIBHO OCH KOHyca. HakioHHBIE ceueHus mapa.
ITpaBuiia NOCTPOEHNS HAKJIOHHBIX CEYEHUN COUJICHEHHBIX TEI.

AKcoHOMeTpHueckHe uepTexu uzaenuil. OOpazoBaHne aKCOHOMETPHUUECKOIO YepTexa.
[lepBuuynas u BropuuHas mnpoekuuu. KoapduuueHTsl HCKaXeHHs aKCOHOMETPUYECKOTro
yeprexa. [lepexoa OoT HaTypalbHBIX KOA((UUIMEHTOB MCKa)KEHHS K IPUBEICHHBIM. Buibl
AKCOHOMETpHHU. BrinonHeHne yeprexeil MHOTOYTOJIbHUKOB U OKPY>KHOCTEHN B MIPSIMOYTOJIBHON U
KOCOYTOJIbHOM (TOPU30HTAIILHONW U (PPOHTATBHON) M30METPHSIX. AKCOHOMETPUUECKHUE YEPTEKHU
TEOMETPUUECKUX TeJl. Pa3pe3bl B aKCOHOMETPUHU.

IIpumeneHne oOpa3oB W METOAOB HauepTaTEIbHONW I'€OMETPUM Ul peleHHs (PU3HMKO-
XUMHYEeCKHX 3afad. ['paduueckoe wu3zo0pakeHHE cOCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:



OTPE30K COCTaBa, TPEYTOJIBHHUK COCTaBa, TETPadAp cocTaBa. [ padudeckoe n300paxxeHne CBONCTB
MHOTOKOMIIOHEHTHBIX CHcTeM. [paduyeckoe u300paKeHHE CTPYKTYpPbI BEIIECTB, MPHMEPHI
M300pakeHHs BEIIECTB.

4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHEBIX B akanmewm.
Bunsl yueOHoI paboThI €AMHULIAX yacax

OO01masi TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILJIAHY 4 144
AyIUTOPHBIE 3aHIATHSI: 1,35 48
Jlexiuu (JIek) 0,45 16
[Tpaxtrueckue 3ansatus (I113) 0,9 32
JlabopaTopHbie paboThI - -
CamocrositesbHas padora (CP): 1,65 60

PacuetHo-Tpaduueckue paboTh 1,65 60
Bupa koHTpOJISI: 3a4eT / IK3aMeH 1 Jk3ameH (36)

AHHOTanus pado4yeil NporpaMMsl JMCHUILIMHBI «MeXaHuKa»
(b1.B5.18)

1. Heap aucnumiuebl «MexaHUKa» - HAy4yUThb CTYAEHTOB TBOPYECKOMY IOAXOAY K
BBITNIOJTHEHUIO MH)XXCHEPHBIX PACUETOB HA IPOYHOCTb, JKECTKOCTb M YCTOMYHMBOCTH JIEMEHTOB
KOHCTPYKIUH, AETAJIIEH U y3J10B MAIlIMH U aIlapaToB.

3amaya M3y4yeHHS MEXaHUKU CBOJAUTCA K (OPMHPOBAHHIO OCHOB MHKEHEPHOTO
MBILUIEHUS OyIyIIHX CIIELHUATNCTOB.

3agauu Kypca:

- U3y4YEHHE TUITOBBIX 3JIEMEHTOB KOHCTPYKIIMI XMMHYECKOT0 000py10BaHuUs;

- MPaBUJIBHBINA BBIOOP PAacUETHOW MOJENM M MPOBEAEHUE HEOOXOAMMBIX MPOYHOCTHBIX
pacyeToB B Mpoliecce MPOSKTUPOBAHUS U OLIEHKU PabOTOCIIOCOOHOCTH 31€MEHTOB KOHCTPYKLUI
XUMHUYECKOT0 000PYAOBaHUS U YCTAaHOBOK;

- IOHMMaHHME TECHOW B3aWMOCBS3M KOHCTPYKLIUU XHMHUYECKOTO OOOpYIOBAaHUS C
TEXHOJIOTMYECKUMU MIPOLIECCAMM, UX B3aUMHOI'O BIUSHHUSA IpYT Ha JAPYTa;

- o0ecrieueHre HEOOXOAUMON TEXHUYECKOW MH(POpMAaIel I BOCTIPUSATHS CTyI€HTaMuU
psfa MOCIeqYIOMUX JUCLUIIINH.

2. TpebGoBaHus K pe3yJibTaTaM 0CBOEHUS M CHUTIMHBI

Nzyuenne qucuuiuimHbl « MeXaHuKay TPH MOATOTOBKE CIIEITUAIMCTOB IO CHEIIHATHHOCTH
«XUMHUYECKass TEXHOJOTHsS HSHEProOHACHIILEHHBIX MAaTepHAIOB HW3JEJIUN» HalpaBlIeHO Ha
pUOOpETEHUE CAEAYIOUUX KOMITETEHIIHH.

Ob6menpodeccuoHanbHbIE:

- CIIOCOOHOCTBIO  HWCIOJB30BaTh  MAaTEeMAaTHYECKHE,  €CTECTBEHHOHAaydHbIE U
WH)KEHEePHBIE 3HaHUs JUTS PElIeHHs 3a1a4 cBoel npodeccnonanbHoi aestenpaocta (OITK-1).

- CHOCOOHOCTBHIO MPO(ECCHOHANIBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOIMYECKOe U
aHAJTUTHYECKOe O00OpYyIOBaHME, CIIOCOOHOCTHIO K MPOBEACHUI0 HAYYHOTO HCCIEIOBaHUSA H
aHaJIM3Y MOJYYCHHBIX MPHU ero nposeaeHun pe3ynbraroB (OITK-2).

[TpodeccruonanbHble:

- 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
KOHCTPYKLMI MalINH U ariaparos;

— 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 KpHTEpHUAM paboTOCHOCOOHOCTH U
KOHCTPYUPOBAHHUS JeTaleii MalllnH;

81aoems.

—  HaBbIKAMH pacyeTa CONMPOTHUBIICHUS MATEPUATIOB aHATTUTHYECKIMH METOIAMU;

—  HaBbIKaMM BbIOOpa MaTepHajIOB IO KPUTEPHUSIM IIPOYHOCTH;

— pacyeTamMH THIOBBIX JeTajel MalluH, MOJb3YsICh CIPABOYHOW JIUTEPATYypod 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 JIOMYIIEHHUS M TPHUHLMIIBI CONPOTHUBIEHUS MarepuanoB. MeToj cedyeHui.
Hanpsokenus, aeopmanuu u nepemernienus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHHX
YCWIHNM, HanpsokeHuid u  nepemenieHuid. (CraThyeckd  ONpeAeUMble U CTaTHYECKH
HeolpeaenuMele 3a1a4u. /JJuarpaMmel pacTsDKEHUS Ul IUIACTUYHBIX 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 CJI0BUE 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.
OmnpeneneHnre HOPMAaJbHBIX HANpsDKEHUH. YClIOBHE MpOYHOCTH nIpu 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 TUIOMIAIKKU U TJIaBHbIE HampsbkeHus. OO00IIeHHbIN 3aK0OH
I'yka. HazHauenue runore3 npodHOCTH. IIOHATHE 3KBUBAJICHTHBIX HANPSDKCHUM U KPUTEPUEB
IIPOYHOCTH.



Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.

ToOHKOCTEHHBIE COCYABl XMMHUYECKMX IPOM3BOACTB. OrmpeserneHne HaNpsLDKEHUN 110
0esmoMeHTHON Teopuu. OcHoOBHble JomyiieHMs. BeiBog ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 10 ypaBHeHMIO Jlammaca W 1O CTaHJAPTU30BAHHOM METOJUKE.
VYcnoBue npoYHOCTH.

Paznen 3.3. Pacder cxkaThiX CTEp>KHEH HA yCTOMYMBOCTb.

VY CcTONUMBOCTD 371€MEHTOB KOHCTPYKIHA. [ToHATHE KpUTHYECKOH CHITBI M KOd(PUIeHTa
3amaca npoyHoctu. PacueTr kputuueckoi cuisl o Ditnepy. [Ipeaenst npuMeHuMocT GOPMYIIbI
Oiinepa. [IpakTnyeckuii cnocod pacuera Ha YyCTOWYHBOCTD.

Monyasb 4 «/leTaan Mammn».

Pa3znen 4.1. Coenunenue aeraneil MalyH.

Knaccudukanusa neraneil MaliMH M anmnapatoB XMMHYECKHX MPOU3BOJCTB. Pe3p0oBbie
coenuHeHUs. Pacuer OONTOBBIX COCMUHEHWI MPU TIONMEPEYHBIX W TPOJOJIBHBIX HArpy3Kax.
[lInonounsie coenuHenus. Haznauenue u BUAbl NOHOK. Pacuer MINMOHOK Ha Cpe3 U CMSTHE.
Buner capku. O6macTh npuMeHeHHsI. Bupl cBapHBIX MIBOB. Pacder Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Pa3nen 4.2. Banbl u ocu, X ONOPBI U COEUHEHMUSL.

Banpl, ux xnaccupukanus u HazHadenue. Ocu. [IpoeKTHPOBOUHBIE pacyeThl BaJlOB U
oced. llogmmnuuku ckonpxkeHuss. Marepuansl Biianeimei. [loammnHuky — KayeHwHs.
[IpyHuunuanbHOE YCTPOHMCTBO U OCHOBHBIE T'€OMETpUYECKHE pa3Mephl. JlOCTOMHCTBA,
HEJOCTAaTKW U O0JacTH NPUMEHEHUs TOJIINITHUKOB KadeHUsi M CKOJIbKeHus. [IpuBoaHble
mydtel. Haznauenue. Knaccubukanus mypr mo mpuHIMIY JEHCTBUS M XapakTepy paOOTHI.
[Topsimok moadopa MydT 1 OCHOBBI IPOYHOCTHOTO PacyeTa.

Paznen 4.3. Mexanudeckue nepenayu.

3yOuateie mepenaun. OKpykHOE M paauanbHoe ycuius. Pemykropel. Omnpenenenue u
knaccudukanus. [Ipumepsl cxem peryKTopoB.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHbIxX B akanem.
€IMHUIIAX qacax

O0mas TpyA0eMKOCTh JMCHHMILIMHBI 110 Y4eOHOMY ILIAHY 4,0 144
AyYAUTOpPHBIE 3aHATHS: 1,8 64
Jlexmmm (J1) 0,9 32
ITpakTnueckue 3anstus (I113) - -

JlaGopaTopus 0,9 32
CamocrositesbHas padora (CP): 1,7 62
Buja konTpoJsi: 3auer / 3k3aMeH 0,5 3auer ¢

ouenkoii (18)

AHHOTanugA padoyeil NPOrpaMmbl AU CUUIIIMHBI
«MarepuaJioBeieHre U 321U TA OT KOPPO3UMN»

(b1.5.19)
1. Hesun AMCHMIVIMHBI — MPUOOpPETEHUE CTYACHTAMH 3HAaHUI 00 OCHOBHBIX THIIAX,
CTPOEHMM H  CBOMCTBAax COBPEMEHHBIX KOHCTPYKIIMOHHBIX W (YHKIIMOHAIBHBIX

HEOpPraHMYeCKUX (METAIUTMYECKUX W HEMETaJUIMYeCKUX) U OpPraHudeckuX (MOJMMEPHBIX W
VIJIEPOJIHBIX) MaTEPHAIOB, HWCIOJIB3YeMbIX, B YAaCTHOCTH, IPH IPOU3BOJCTBE B3PHIBUATHIX
BEIIECTB; CIOCO0aX OIEHKM U TMPOTHO3UPOBAHUS HUX OKCILTyaTAlMOHHBIX XapaKTEPUCTHK;
METO/AaX U CPEICTBAX MCHBITAHUM U TUArHOCTUKH, TEXHOJOTHUAX NPOU3BOACTBA MATEPUAJIIOB U
TOTOBBIX H3IEIUM.

3amaueld MUCHUIUIMHBI SBISIOTCS TOJNydYeHHEe HHGOpMAIMu O (U3HYECKOW CYITHOCTH
SABJICHUM, MPOUCXOASAIIMX B MaTepualiax, YCTAaHOBJICHHE 3aBUCUMOCTH MEXIY COCTAaBOM,




CTPOCHHEM M CBOICTBAMHU MAaTepHajOB, U3yu€HHE TEOPUH M IMPAKTUKH Pa3IMYHBIX CIIOCOOOB
YIIPOYHEHUsI MaTepUalloB, 00ECIEUNBAIOIINX BBICOKYIO HAJIEKHOCTh U JOJITOBEYHOCTh JAeTayel
MallluH, WHCTPYMEHTAa M IPYrux u3aenuil. M3ydeHwe OCHOBHBIX TIpyNIl METALIMYECKUX U
HEMETAJNIMYEeCKUX MaTepUalloB, UX CBOMCTB U 00JacTel MPUMEHEHUS.

2. TpeOoBaHusl K pe3y/ibTaTaM OCBOEHHS AU CUUIIIMHBI
Nsyuenue kypca «MarepuajioBeieHHEe W 3alllMTa OT KOPPO3UU» NPHU TMOJTOTOBKE
CHEIHMAJIMCTOB 0 CIEHUATbHOCTU «XHUMUYECKasi TEXHOJIOTHS YHEPrOHACBHIIEHHBIX MAaTEPHAIOB
W3JICNHI» HAMPABICHO HAa (POPMUPOBAHUE CIICTYIONIMX KOMIIETCHITHHA.
Ob6menpodeccruoHaabHbIC:
- CIOCOOHOCTBIO  HCHOJB30BaTh  MaTEeMAaTU4YECKHE,  €CTECTBEHHOHAY4YHBIE U
WH)KEHEPHBIE 3HAHKS IS PELICHHs 3aa4 cBoeil nmpodeccruonanbroit aesrenpaoctu (OITK-1).
[TpodeccuonanbHble:
- CIOCOOHOCTBIO MPOBEPSITh TEXHUUECKOE COCTOSIHUE 000PYI0BaHMs, OPTraHU30BBIBATH
€ro MpPOPWIAKTHYCCKHE OCMOTPHI M TEKYIIUHA PEMOHT, TOTOBHOCTBIO K OCBOCHHUIO U
9KCIUTyaTalui HoBoro obopynoBanus (I1K-2).

B pezynomame uzyuenusn oucyuniaunvl cmyoeHm 00aM4cen:

3HAMb:

— OCHOBHBIE KJIACChl COBPEMEHHBIX KOHCTPYKLHUOHHBIX H (GYHKLIMOHAIBHBIX
HEOPraHMYecKuX (METAJUIMYECKMX W HEMETAJUIMYECKMX) U OpPraHWYecKHUX (TOJIMMEPHBIX MU
YIJIEPOAHBIX) MaT€pUaAIOB, HCIIOJIB3YEMbIX, B YaCTHOCTH, IPHU IPOM3BOACTBE B3pPbIBUATHIX
BELIECTB;

— COCTaB M CTPYKTYpY COBPEMEHHBIX KOHCTPYKLHMOHHBIX U  (PYyHKUHMOHAJIBHBIX
HEOPraHUYEeCKUX (METAUIMYECKUX WU HEMETaUIMYECKUX) U OpraHM4ecKuX (MOJIMMEpPHBIX U
YIJIEPOJHBIX) MAaTepUaANIOB, HCMOJIb3YEMbIX, B YaCTHOCTH, NPU MPOU3BOJCTBE B3PBIBUATHIX
BEIIECTB;

—  XapaKTEpPUCTUKH COBPEMEHHBIX KOHCTPYKLHOHHBIX H (GYHKLIMOHATBHBIX
HEOPraHMYeCKuX (METAJUIMYECKHX W HEMETAUIMYECKUX) M OpraHUYecKuX (MOJMMEpPHBIX M
VIJIEpOAHBIX) MaTepUalIOB, MCIIOJNB3YyEMbIX, B YaCTHOCTH, IpPHU MPOU3BOACTBE B3PhIBUATHIX
BEIIECTB;

— npuHAtyro B Poccuiickoii denepanuu MapKMpOBKY OCHOBHBIX IIPOMBIIUICHHBIX
MaTEepHasoB;

— B3aUMOCBSI3b MEXJYy  CTPYKTYpOW, CBOWCTBAMHU M YCIOBHSIMH 3KCILTyaTalluu
COBPEMEHHBIX KOHCTPYKIMOHHBIX M (DYHKIMOHAJIbHBIX HEOPraHMYECKUX (METalNIMYeCKUX U
HEMETANIMYECKUX) M  OpraHMYeckux  (TMOJIMMEPHBIX M YIVIEPOJHBIX)  MaTepHasoB,
HCIIOJIb3YEMBIX, B YACTHOCTH, MPU MPOU3BOJCTBE B3PHIBYATHIX BEILIECTB.

ymemn:

— OLIEHHWBAaTh M YHOPaBIATh CBOWCTBAMU COBPEMEHHBIX KOHCTPYKLUHMOHHBIX U
(GYHKIIMOHAJIBHBIX HEOPraHMYECKUX (METAJUIMUECKUX W HEMETaNIMYeCKUX) U OPraHUYECKUX
(TTOJIMMEPHBIX M YIJIEPOJHBIX) MAaTEpPHAJIOB, UCIOJIb3YEMBIX, B YaCTHOCTH, MPHU MPOU3BOJICTBE
B3pbIBYATHIX BEILIECTB;

— noaOupaTh MaTepUallbl C BHICOKMMHU JKCIUTyaTallMOHHBIMH XapaKTePUCTUKAMHU IS
3a/laHHBIX YCJIOBHMM JKCILTyaTaluy;

—  OIpeAeNnsTh OCHOBHBIE CBOMCTBA (PYHKIIMOHAIBHBIX MaTepUAIOB, IPUMEHIEMbIX JJIs
MIPOU3BOJICTBA O0OOPYIOBaHMS, COBPEMEHHBIX KOHCTPYKIMOHHBIX U  (YHKIMOHAJIbHBIX
HEOPraHMYeCKuX (METAJUIMYECKHX W HEMETAUIMYEeCKUX) U OpPraHUYecKuX (MOJMMEpPHBIX M
VIJIEPOAHBIX) MaTepUaIOB, MCIOJNb3YyEMbIX, B YaCTHOCTH, IpPH IPOM3BOACTBE B3pPHIBUATHIX
BELIECTB;

— IPOrHO3UPOBaTh  PabOTOCHOCOOHOCTh  COBPEMEHHBIX  KOHCTPYKIHMOHHBIX U
(YHKLINOHAJIBHBIX HEOPraHMYECKUX (METANIMUYECKUX M HEMETAJUIMYECKUX) U OPraHUYECKUX



(MONMMMEpHBIX M YIVIEPOJHBIX) MATEPHANIOB, MCIOIb3YEMbIX, B YACTHOCTH, IPU IPOU3BOICTBE
B3PBIBYATHIX BELICCTB.

gnademn:

— METOJaMHM  ONpPEIENICHHS  CBOMCTB  COBPEMEHHBIX  KOHCTPYKLHOHHBIX U
(YHKIMOHATIBHBIX HEOPTraHWYECKHX (METAUIMYECKUX W HEMETAUIMYECKUX) U OPTaHUYeCKHUX
(MOJIMMEPHBIX U YIVIEPOJHBIX) MAT€pPHAJIOB, UCIOJIb3YEMBbIX, B YaCTHOCTH, IIPU IPOU3BOJICTBE
B3pbIBYATHIX BELIECTB;

— TeXHoJorusMu cOopa U 0OpabOTKM JaHHBIX JUISI TNPUHATHA KOHKPETHBIX
TEXHUYECKUX PEIICHUH NpH pa3paboTKe TEXHOJIOTMYECKUX MPOLIECCOB ¢ TOYKU 3PEHUSI TEXHUKO-
HIKOHOMHUYECKON APPEKTUBHOCTH.

3. Kpartkoe cogep:xanue TUCUMIJIMHBI:

1. Benenue.

MarepuanoBe/jeHue Kak HayKa: LeJIHM, 3aJaud M 3HauyeHue IUCHMIUIMHBL OO0mue
TpeOOBaHUs, NPEIBABISIEMbIE K MaTepHallaM B 3aBUCUMOCTU OT YCJIOBHUM HCIIOJIb30BaHUS WU
JKcITyarauuu. PazButue Hayku o martepuanax. Poilb pycCKMX y4Y€HBIX B Pa3BUTHM HAYKH.
Joctuxenust B 001acTu co37aHMsl HOBBIX MAaT€pUalIOB, UX NPUMEHEHHs. 3HAYEHUE MaTEepHUaJIOB
B Pa3BUTUU XUMHUKO-TEXHOJOTHUECKUX MPOLECCOB U 00ECIIEYeHUH UX OE30MaCHOCTH.

2. OCHOBHbBIE TOHSATHS O CTPOCHHM, CTPYKTYyp€ M CBOWCTBAaxX MaTepuaioB. MeTomabl
U3YYEHHUs CTPYKTYPbI U CBOMCTB MaTEpUAIOB.

Crpoenune marepuanoB. OCHOBHbIE TUIIBI KpUCTAJUIMUECKUX perieTok. Knaccuduxarms
KPUCTAJIJIOB IO THUIIAM CBA3M. AHM30TPONHSA CBOMCTB KpuUCTaIOB. CTpoeHHE peajbHBIX
KpucTawioB. [leeKThl peanbHbIX KPUCTAUIOB M MX BJIMSHUE Ha CBOMCTBA METAJJIOB U CIUIABOB.
CpoiictBa jucnokaumid. Kpucramwmmsanus wmerauioB M ciulaBoB. CaMOIpoM3BOJIbHAs
Kpuctaym3anus.  HecamompousBoibHas — KpUCTauH3aluMsa.  AMOpQHBIE  MaTepUallbl.
Hanomarepuainel. AJUIOTpOnMYECKHE MpeBpamieHus MeTaioB. CTpyKTypa HEMETAJUIMYECKHUX
MaTepuaioB. CTpoeHHEe OJIMMEPOB, CTEKIIa, KEPAMUKH.

CaoiictBa MatepuanioB. Iloka3zarenu cBoiictB. Knaccuduxanus coiicts. Mexanuueckue,
¢uznyeckue, XUMHUYECKUE, DKCIUTyaTallUOHHBIE U TEXHOJOTMYECKHE CBONCTBAa MaTepUasoB.
[Toxazarenn MEXaHMYECKHX CBOMCTB, ONPENEIAEMbIE IPU CTAaTHYECKUX MCIBITAHUSAX Ha
pacTspkeHne M u3ru0. MeToael  ompeneneHus TBepaocTh  MarepuanoB. Ilokazarenu
MEXAHUYECKUX CBOWCTB, ONPEAEIAEMbIEC IPU JUHAMUYECKUX U [IUKINYECKHUX UCTIBITAHUSIX.

3. ®U3UKO-XUMHUYECKNE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI Teopun CIIaBOB. JMarpaMMbl COCTOSIHUS CILUIAaBOB. TEpPMUHBI U ONPENEICHMUS.
JuarpaMmbl — «COCTaB-CBOMCTBO». Da30BBIN COCTAB CILJIABOB. 3aBUCUMOCTh MEXK/y CBOMCTBAMU
CIUIaBOB U THUIIOM auarpammsl coctosiHus. [Ipasuino H.C. KypHakosa.

4. Metannuueckre MaTepHuabl.

Keneso u cnnasvl Ha e2o ocnoge. Cmanu u wy2yHbl.

XKenesoyrnepoauctoie cruiaBsl. CTPYKTyphl CIUIABOB JKeJE30-yriaepoA. Jluarpammel
COCTOSTHUS Kele30-1leMeHTUT. KoMIoHeHThI, ¢a3bl U CTPYKTYpHBIE COCTABIISIIOIIME CTajed U
OeTBIX YYT'YHOB.

KoHCTpyKIIMOHHBIE METAaJUIMYECKUE MaTepUalbl. Y TIEPOJUCTHIE U JETUPOBAHHBIE CTAJIH.
Knaccugukarus cranei, onpeneneHue MOHATUS KadecTBa cTaiM (TpeOOBaHUS K KayecTBY).
Bnusinue yrieposia M MOCTOSHHBIX (TEXHOJIOIMUYECKHX) NMpPUMeECE Ha KadecTBO CTalM, METOJIbI
yAy4IIeHUs KadecTBa CTajdu (MOBBIIIEHWE €€ KOHCTPYKIMOHHOM NPOYHOCTH). BrusHue
JETUPYIOIIUX AJIEMEHTOB Ha CBOMCTBA CTainu. JlMarpaMMbl COCTOSIHUSL JKE€JI€30-JIETUPYIOIIMMA
JJIEMEHT.

L[eemnvie memannvl u cniagbl HA UX OCHOGE.

OOmiast XapakTepuCTHKa M KJIacCU(PUKaIMsa MEAHBIX CIUIaBoB. JlaTryHu, OpOH3bI, MEHO-
HUKEJIEBbIE CIUIaBbl. AHTU(PUKIIMOHHBIE MeTalndeckue Marepuansl. OOmas xapakTepucTuka
QIIOMUHUEBBIX CIUIaBOB. JlehopMupyemble aqlOMHHHUEBBIC CIUIaBbl, JUTHEBHIC ATIOMUHUEBBIC
cruiaBel.  ['panynupoBaHHble  cruiaBel.  OOmias  XapakTepUCTUKAa MarHMEBBIX — CILJIABOB.
Hedopmupyemble MaruueBble crijiaBbl. JINThEBbIE MarHUEBHIC CIUIABBL. BiMsHUE JErHpyOMMX



AJIEMEHTOB CTPYKTYpPY M Ha CBOMCTBAa TUTAHOBBIX CIUIABOB. bepuiuiMii U CIIaBbl HA €T0 OCHOBE.
TyromnnaBkue MeTaUIbl U CILJIaBbI HA X OCHOBE.

5. OcHOBBI KOppPO3UU METAUIOB. [ [pUHLINIIBI U METO/IBI 3ALLUTEl OT KOPPO3HUH.

OcHoBHbIE TPUYMHBI KOppo3uu MerawioB. [lokazarenu kopposun. Kiaccuduxarus
KOPPO3HOHHBIX ITpoLieccoB. XuMudeckas Kopposus. ['azoBas koppo3us. Kopposus B )KUIKOCTAX
— HE3JIEKTPOJIUTAX. DIIEKTPOXUMUYECKass Koppo3usd. KuHeTnka 351eKTpOXMMUYECKONH KOPPO3UH.
Koppo3ust MeTaioB B yCIOBUSAX TEXHOJIOIMYECKUX CPEJl XMMUYECKUX IPOU3BOJICTB.

[IpyHUMIBI ¥ METONBI 3alIUTHl OT KOppo3uu. Koppo3MOHHOCTONKHE METauIMYecKue
Marepuaibl. MeToasl 3allMThl MAIIMH M allaparoB XMMHYECKUX IPOU3BOJCTB OT KOPPO3HUU.
HNHruOutopsl KOPpO3un. DNEKTPOXUMHUUYECKAs 3alIUTa. 3allUTHBIEC TOKPBITHSI.

6. Hemeraminueckue MaTepuasbl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coequHeHuid. CTpoeHue U CBOWCTBA
noauMepoB. TepMopeakTHBHbIE M TEpPMOIUIACTUYHbIE MoiauMepbl. CTpoeHHe M CBOMCTBa
mactMacc.  OCHOBHBIE  PA3HOBUIHOCTH  INPOMBIIUIEHHBIX MOJKMMEPOB M ILIACTMACC.
ApMHUpOBaHHBIE [TOJIMMEPHBIE MaTepuaibl. ['a30HanoIHEHHbIE T1ACTMACCHI.

OcoOeHHOCTH  CTpPOEHHUS, CBOMCTBAa PE3MHOBBIX MaTepuanoB. Pe3uHbl 001ero
Ha3HAYEHUS, CIICIIMATbHbBIC PE3UHBI K O0JIACTH UX MPHUMEHEHHS.

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

Kepamnueckne martepuanbl. KOHCTpyKLMOHHAsl, UHCTpyMEHTaJIbHAas M TEXHUYECKAs
kepamuka. Heopranmueckoe crekno. Kmaccudukanms cTexkon 1O Ha3HA4YeHUIO W 00JacTu
npumenenus. Curtamisl. ['padut. Acbect. CBoiicTBa 1 007aCTH IPUMEHEHHUS.

Cma3ouHble Macia, IIACTUYECKUE CMa3Ku, TBEpAbIE CMa304yHble Marepralibl. CMa304HO-
OXJIQXKAAKOUIUE )KUIKOCTH.

JIpeBecHbIe MaTeprasl.

Komnozunmonnsle marepuansl (KM). OOmas xapakTepucTHKa KOMIO3MLIMOHHBIX
marepuasioB.  [lucnepcHo-ynpouennsle KM, cnoucteie KM,  BosokHucteie  KM.
KoMnosunmoHHele Marepuaibl Ha METaUIMYECKOM M HeMmerammmdeckod ocHoBe. CAII
(crieyeHHBIE  ATIOMUHHUEBBIE TMOpomIKK). Kepamuueckue KOMITO3UMIMOHHBIE MaTEpUAIBI.
['nGpuHbIe KOMIO3ULIMOHHBIE MaTEpPHAIBI.

7. DKOHOMHUYECKH 000CHOBaHHBIN BHIOOP MaTEpUasIOB JIsl KOHKPETHBIX IIeJIEH.

Bb100p KOHCTPYKIIMOHHBIX MaTEpUANIOB JIIsl KOHKPETHOTO TEXHOJOTHYECKOro Mpoliecca.
Kputepun u anroputM BbIOOpa KOHCTPYKIIMOHHBIX MAaTE€pHaOB. DKOJIOIMYECKHE AacleKThl
MaTepUaIOBEIEHUS U 3aIUThI METAJUIOB OT KOPPO3UHU.

4. O0beM y4eOHOH JUCHHUIIIMHBI

B 3aueTHEBIX B akanewm.

Bunsl yueOHoI paboThI eIMHUIIaxX qacax
OO0mast Tpy/10eMKOCTh JUCIHUILIMHBI 110 Y4eOHOMY ILIAHY 3 108
AyIHMTOpHBIE 3AHATHS: 1.3 48
Jlexiuu (JIek) 0.9 32
[IpakTuueckue 3ansatus (113) 0.4 16
JlaGopartopus - -
CamocrositesbHas padora (CP): 1.7 60
Pedepar 0.6 20
CaMOCTOSITETbHOE U3YUYEHUE Pa3JI€NIOB TUCIIUIIIINHBI 1.1 40
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«JIeKTPOTEXHUKA U MPOMbIIIJIEHHAS 3JIEKTPOHUKA)
(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 «OJIEKTPOTEXHUKA M IPOMBIIUIEHHAs 3JIEKTPOHUKA» IIPH
MOATOTOBKE CIELUAIMCTOB MO CHEUUATBHOCTH «XHUMHUYECKasi TEXHOJOTHs SHEPrOHACHIIIEHHBIX
MaTepUasoB U3/EINi» HAPaBJIEHO Ha IPUOOPETEHUE CAEAYIOLUIMX KOMIIETEHIIHU.

Ob6menpodeccruoHaIbHBIC:

- CIOCOOHOCTBIO  HWCHOJB30BATh  MaTEeMAaTUYECKHE,  €CTECTBEHHOHAay4YyHbIE U
WHKCHEPHBIC 3HAHUS JUTS PEIICHHs 3a1a4 cBoei npodeccnonansHoi aesitrenpaoct (OITK-1);

- CIOCOOHOCTBIO MPO(ECCHOHAIBFHO HCIIONIB30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
AHAIUTUYECKOE O0OpYyIOBaHHE, CIIOCOOHOCTHIO K MPOBEICHUI0 HAYYHOTO HCCIIENOBAaHUS 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
JKCILTyaTau 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 3INEKTPOTEXHUUYECKOTO U BIIEKTPOHHOI'O
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 pacué€Ta dJIEKTPUUECKUX U SJIEKTPOHHBIX LIETIeH;

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

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Beenenue. Ilpenmer, OCHOBHBIE TOHATHS, METONOJOTUSA  DIIEKTPOTEXHUKH U
IeKTpoHUKU. KpaTkue wncropuyeckue cCBEAEHHA. 3aJadyd M MECTO Kypca B IOATOTOBKE
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
aneKkTpuueckux 1emnei. OcHOBBI  3nekTpoOe3onacHOCTH. OCHOBHBIE TOHATUS  TEOPHUHU
JNEKTpAYECKUX Lened. OCHOBHBIE NMPHUHIMIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKH. MeTomsl
MOJICJINPOBAHUs, aHAIN3a U Pacu€Ta JMHEHHBIX dJIEKTPUYECKUX LENEH ITOCTOSHHOIO TOKA.



1.2. DnexTpuyeckue U3MEpeHus U IpUOOPHI.

MeToapl M3MepeHusl JJIEKTPUUYECKHX BEIMYMH: MpsIMble M KOCBEHHbIC. AHAJIOTOBBIC
AIIEKTPOU3MEPUTENIbHBIE U HU(POBBIC ANEKTPOHHBIE TPUOOPHI: YCTPONUCTBO, IPUHIIHII ICHCTBHSA,
obnmactu mpuMeHeHHs. l3MepeHHe ANEKTpUYECKUX  BEIUYMH: TOKOB, HANpPSDKEHUH,
COIPOTUBIIEHUH, MOILIHOCTH U SHEPTUU.

1.3. AHanu3 1 pacuér JUHEUHBIX LIETel TEPEMEHHOr0 TOKA.

CrniocoOpl mpencTaBieHUsl (B BHUJE BPEMEHHBIX JUarpamM, BEKTOPOB, KOMIUIEKCHBIX
yucen) W TapamMeTpbl (aMIUTMTYJa, 4YacToTa, HadaidbHas (a3a) CHHYCOUIAIBHBIX (YHKIIHH.
MrHoBeHHOE, CpeaHee W JEHCTBYIOIIEE 3HAYEHHUS IIEPEMEHHOIO CHHYCOMJAIBHOIO TOKa
(manpsokenns U DJ]C). AKTHBHOE, PEaKTUBHOE M TIOJHOE COMPOTHUBIICHUS BETBU. MOIIHOCTH B
HermsiX nepeMeHHoro Toka. Koaddumment mMomHocTH (Cos(()) U ero TEXHUKO-IKOHOMHYECKOE
3HaueHue. [IpumeHenue aaredpbl KOMIUIEKCHBIX YHCEIl B AJIEKTPOTeXHUKE. KOMIUIeKCHBIN MeTo T
pacyéra JIMHENHBIX LEeNel NEPEMEHHOr0 TOKA. bajaHC MOIIHOCTH B LENSAX MEPEMEHHOTO TOKA.
Pe3onaHcHbIE sBIIEHUS B DJIEKTPUYECKHX LEMAX. Pe3oHaHC HampsyKeHUM U TOKOB. AHAlU3 |
pacuér Tpex(das3HbIX LeNnel NepeMEHHOIo Toka. ABTOMaTU3UPOBAHHOE MOJIEITMPOBAHUE U PAacUET
JNEKTPUUYECKUX U ANEKTPOHHBIX (MakeThl nporpamm MultiSim, Mathcad, Excel).

MopayJib 2. DJ1eKTPOMATHUTHBIE YCTPOICTBA M JIEKTPUYEeCKHEe MALIHHbI

2.1. TparchopmMaTopsl.

Ha3nauenune u oOmactu mpuMeHEHHUs TpaHcHOpMaTOpoB. YCTPOHCTBO M NPHHIUI
neiictBus  onHodaszHoro TpaHchopMaropa. AHaNM3  AJIEKTPOMAarHUTHBIX —IPOILIECCOB B
Tpanchopmarope, cxema 3amemieHus. Ilotepu oHeprum B TpaHchopmarope. Buenrnme
XapaKTePUCTHUKHU.

2.2. ACUHXpOHHbIE MalINHBbI.

YcTpolicTBO W HpUHOMN — AeWCTBUS — Tpex(da3HOrO  aCHUHXPOHHOTO  JIBUTATEls.
Mexanuueckue 1 paboune XapakTepUCTUKU. DHepreTuyeckue quarpammel. [1yck acCHHXpOHHBIX
JIBUTaTeNlell ¢ KOPOTKO3aMKHYTBIM M (a3sHbIM poTOpoM. PeBepcupoBaHMe U peryiaMpoBaHUE
YacTOThI BPAIICHHUS.

MopnyJb 3. OCHOBBI 2JICKTPOHUKH

3.1. DnemeHnTHas 6a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMICTB.

[TonynpoBoHUKU. YClIOBHbIE 00O3HAU€HMsI, MPUHIMI JEHCTBUS, XapaKTEPUCTHKH MU
Ha3HAa4YeHHE MOJIYIPOBOAHUKOBBIX JHOAOB, TPAH3UCTOPOB, TUPHUCTOPOB. MHTerpanbHbIe
MHUKPOCXEMBI, X Ha3HAYCHHE, KIaCCU(PHUKAIMI U MAPKUPOBKA.

3.2. cTOYHUKYM BTOPUYHOTO 3JIEKTPOIMUTAHUS U YCUIIUTENH IEKTPUUECKUX CUTHAJIOB.

[TomynpoBOTHUKOBBIE BBIIPSIMUTENN: KJIACCU(UKALMS, OCHOBHbIE ITapaMeTpPbl, CXeMbI U
IOPUHLMI paboThl BBIIpAMUTEN. Onekrpudeckue ¢uiabTpel. Kiaccuduxanuss u OCHOBHbIE
XapakTepUCTUKH ycunurenaed. OOpaTHble CBsi3W B omnepanuoHHbIX ycuiauremx (OY), ux
BJIMSTHUE Ha MapaMeTpbl U XapaKTepUCTHKU ycuiuTens. OCHOBHbIE THUIBI YCHIIMTENEH Ha Oaze

oVv.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3aueTHEBIX B akanewm.
Bunst yaeGHoi paboTh eIMHHIIAX qacax
O01asi TPy10€eMKOCTh IMCHUILUIMHBI 10 Y4eOHOMY IJIAHY 4 144
AyIUTOpPHBbIE 3aHATHSA: 19 70
Jlexmm (Jlek) 0,6 22
[Ipaktuueckue 3ansatus (113) - -
JlaGopartopust 1,3 48
CamocrositesbHas padora (CP): 1.1 38
N3yuenune pa3nenoB TUCIUILUIMHBI 1,1 38
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
npoeCCUOHATLHON JESITeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMCHHI ¥ HAaBBIKOB
st obecniedenust Oe3omacHocTH B cdepe MpodecCHOHANBLHOW ACSITENbHOCTH, XapakTepa
MBIIUICHUSI W  [IGHHOCTHBIX  OPHUEHTAllMH, TPU KOTOPHIX  BOMPOCHI  0OE30IMacCHOCTH
paccMaTpUBAIOTCS B KAUECTBE MPUOPUTETA.

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

* MpHOOpeTeHNEe MOHUMAHUS MPOOJIEM YCTOHYMBOTO PAa3BUTHUSL M PHCKOB, CBS3aHHBIX C
NeSITeTbHOCTHIO YEIIOBEKA,;

* OBIIQJICHHE MPUEMaMH PAlMOHAIM3AINN KU3HEIACATCILHOCTH, OPUCHTUPOBAHHBIME HA
CHIDKEHHSI aHTPOIIOTCHHOTO BO3JICHCTBHSI HAa MPUPOTHYIO Cpeay U oOecreueHre 0e30macHOCTH
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 MPHUOPUTETOB KU3HEACITCILHOCTH YETIOBCKA;

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

- TOTOBHOCTH MPUMEHEHUS MPOPECCUOHATBHBIX 3HAHHMH JIJIT MUHUMH3AIMA HETaTHBHBIX
OKOJIOTHYECKUX TIOCTIEACTBHMA, OOecrieueHusl OE30MacHOCTH W YIIYYIICHHUs YCIOBUH Tpyda B
cdepe cBoeit nmpodecCHOHANBHOM JesSITeIbHOCTH;

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

2. TpeboBanus K pe3yJibTaTaM 0CBOEHUS THCHUIIIMHbI

Wzyuenne aucuuruinHbel «be30macHOCTb  KM3HENESATEIBHOCTH» IpPH  IOJATOTOBKE
CHENHAIHNCTOB M0 CHENHATBHOCTU «XUMHUYECKasi TEXHOJIOTHSI SHEPTOHACBHIIICHHBIX MaTEPUAIOB
U3JIeNuily HampaBiIeHO Ha MPUOOPETEHUE CIeTYIOINX KOMIETEHIUH.

OO01IeKyIbTYpHBIE:

- TOTOBHOCTBIO JIEHCTBOBAaTh B HECTAHJAPTHBIX CUTYalMsIX, HECTH COLMUAIBHYIO U
ITUYECKYI0 OTBETCTBEHHOCTH 3a MpuHsThie pernenus (OK-6);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE METOJIbl 3alMThl IPOU3BOACTBEHHOTO
NepCcoHaJla M HAaCEJIEHHA OT BO3MOJKHBIX IIOCJIEICTBUN aBapuii, KaracTpod, CTUXUHHBIX
0eCTBHI, CIOCOOHOCTBIO MCIIOJIB30BaTh MPHEMBI MEPBOM MOMOIIHM B YCIOBHUAX YpE3BBIYAMHBIX
curyaruii (OK-9).

B pezynomame usyuenusn oucyuniaunvl cmyoeHm 0014CeH:

3namy:

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

—  XapakTep BO3JCHCTBHS BpPEeIHBIX 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 peaju3allM, BBIOMpPATb METOABI 3alIUTHl OT OMAaCHOCTEH
NPUMEHHUTENIBHO K cepe cBoeil mpodeccnoHaIbHON AEATENbHOCTH W CHOCOOBI obecredeHus
KOM(OPTHBIX YCIOBHUH KU3HEACATEIIEHOCTH;

gnademu:

—  3aKOHOJATENIbHBIMH M IPABOBBIMHM aKTaMH B 00JacTH O€30MAaCHOCTH U OXpaHbl
OKpY’KaIoIIeH cpeapl, TpeOOBaHUSAMH K O€30MacHOCTH TEXHHYECKHX PErJIaMeHTOB B cdepe
npo(ecCHOHANLHOM e TeNIbHOCTH,



- 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
obecneyeHns 0€30MaCHOCTH U 3allINThI Oprmanmeﬁ CpE€abl.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

MopnyJs 1. BBenenune B 6e30acHOCTD.

OcCHOBHBIE NOHATHS U ONIPEeAEIICeHUs. be30IacHOCTh U yCTOMYMBOE pa3BUTHE.

Moayas 2. YenoBek u Texnocgepa.

Ctpykrypa TexHochepsl U ee OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCHEPHOI 6€30MacHOCTH.

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

Knaccudukanus HeraTUBHBIX (aKTOPOB cpenbl OOUTaHUS YeIOBEeKa. XUMHUYECKHE
HeraTuBHbIE (akTOphel (BpeAHbIE BelmiecTBa). MeXaHWYeCKHe M aKyCTHYeCKue KosieOaHwus,
BUOpalUg W IIyM. OJIEKTPOMArHUTHBIE W3NMy4eHUS M 1ois. VoHM3UpyoHe Hu3JIydeHue.
Onexrpudeckuii ToK. OmacHble Mexanndeckrue (GakTopsl. [Iporiecchl ropeHust U MOXKapOB3PHIBO-
ONacHble CBOMCTBA BEIIECTB U MaTepHasioB. CTaTUUECKOE 3JEKTPUUECTBO.

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 SHEPreTUYEeCKHX BO3AeHCTBUIl M (usmueckux mnoieil. ObecnedeHue
0C30MacHOCTH  cHUCTeM, paboTaromMX TOJ JaBlieHWEM. be30macHOCTh  JKCIUTyaTaluu
TpyOOIIPOBOJIOB B XMMHUYECKOM MPOMBIIIIEHHOCTH. be3onacHasi sKCITyaTanusi KOMIIPECCOPOB.
AHanu3 1 OllEHUBaHUE TEXHOTCHHBIX U MPUPOJIHBIX PUCKOB.

Mopyas 5. ObOecnedyenne KOM(MOPTHBIX YCJIOBHH VIS KH3HH H JeSTEJbHOCTH
yeJi0BeKa.

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

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

[Tcuxuueckue mporecchl, CBOMCTBA U COCTOSIHUS, BIMSIONTUE Ha O0e30MmacHOCTh. Buabl 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 XUMHUYECKH OMACHBIX 00bEKTaX.
Pannanuonnsie aBapuu. [Ipubopsl paanainoHHON, XUMHUYECKON pa3BeIKU U T03UMETPHUECKOTO
KOHTpOJIsA. Upe3BbluaiiHble CUTYAIlMd BOCHHOTO BPEMEHU. 3alluTa HACEJIICHUSI B YpPE3BbIYalHbBIX
CUTyallusiX. YCTOHYMBOCTh (PYHKIMOHHPOBAHUS OOBEKTOB HSKOHOMHMKH B UpPE3BBIUANHBIX
CUTYaITUsX.

Moayas 8. YnpasiieHue 0e30l1aCHOCTBIO KU3HeIeSITeJIbHOCTH

3aKkoHO/AaTENIbHBIE W HOPMAaTHMBHBIC TPABOBBIE OCHOBBI YIpaBJieHUs 0€30MacHOCTHIO
KUZHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yImpaBieHHs Oe3omnacHocThi0. CTpaxoBaHHE
puckoB. ['ocygapcTBeHHOE yripaBieHHe 6€30MacHOCTHIO.



4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHbIx B akanmem.
Bunpl yue6HOM paboTh eIMHNIaX qacax

O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AYAUTOpPHBIE 3aHATHS: 1,4 50
Jlextuu (JIek) 0,9 32
[Tpaxtrueckue 3ansatus (I13) - -
Jlaboparopust 0,5 18
CamocrositesibHas padora (CP): 1,6 58
IToarororka K J1abopaTopHBIM paboTam 1,6 20

Buja kouTpoJisi: 3a4er / 3k3aMeH 1 Ik3ameH (36)

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«IIpouecchl M annmapaTbl XUMHUYECKOMH TEXHOJIOTHN»
(b1.B.22)

1. Hesmnm pucnmmimabl — Bwmecre ¢ Kypcamu o0mied XHMHYECKOW TEXHOJIOTHUH,
XMMHUYECKHX IPOLIECCOB U PEAKTOPOB U JPYT'MMHU CBSI3aTh OOLEHAYUYHYIO M OOLICHMH)KEHEPHYIO
MOJrOTOBKY XMMHUKOB-TEXHOJIOI'OB HAa OCHOBE M3yY€HHUS OCHOB THMIPABINYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOLECCOB XHMHUYECKOH TEXHOJIOIMM, YTO HEOOXOIMMO IpH IOATOTOBKE
CIIEMAJIMCTOB 110 JAaHHOMY HAIIPaBJICHUIO JUIsl HAYYHO-MCCIIE0BATEIbCKOM, IIPOU3BOJICTBEHHO-
TEXHOJIOTUYECKON U IKCIIEPTHON JESTEIBHOCTH.

3anayu U3y4eHHs IUCUUILUIMHBL

- pa3BUTHE NOHMMAHHS CYIIHOCTH SBJICHUH, JIEKAIUX B OCHOBE IEPEHOCA MMIIYJIbCA,
TEIJIa ¥ MacChl B TOMOT€HHBIX CHCTEMAX;

-U3y4EHUE TUAPOANHAMUYECKUX XapPAKTEPUCTUK ABMKYIIHUXCS TIOTOKOB KUKOCTEM;

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

-pa3BUTHE HABBIKOB COCTABJICHUS MAaT€pPUAJIbHBIX U TEIUIOBBIX OalaHCOB JJISI CUCTEM ra3-
KUJKOCTB;

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

2. TpeboBaHusi K pe3yJibTaTaM 0CBOCHHS M CHHUILIHHbBI

N3yuenne pucuumimsabl «lIpomecchl u anmapaTbl XMMHYECKOM TEXHOJIOTUW» TIPHU
MOATOTOBKE CIIELIMAIMCTOB 10 CIIEHHUAIBHOCTH «XHUMUYECKasi TEXHOJIOTHS YHEPrOHACHIILIEHHBIX
MaTepuasoB U3JEINi» HalpaBiIeHO HA MPUOOPETEHHE CIIEIYIOMINX KOMIETEHIIUH.

ObmenpodeccuoHanbHbIE:

- CHOCOOHOCTBIO  HCIOJB30BaTh  MaTeMaTUYeCKue,  eCTECTBEHHOHAay4dHble U
WH)KCHEPHBIE 3HAHUS JUTS PEIICHHs 3a7a4 cBoel npodeccnonansHoi aesteapaoctu (OITK-1);

- CHOCOOHOCTBIO MPO(ECCHOHANBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOIMYECKOe U
aHaJTUTHYECKOoe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEIEHHIO0 HAYYHOTO MCCIIEJOBAHUS U
aHaJIM3Y MOJYYCHHBIX MPU ero nposeaeHun pe3ynbraroB (OITK-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 MPOBEPSITh TEXHHUUECKOE COCTOSTHIUE 000PYI0BaHUs, OPIraHU30BbIBATh
ero MnpopUIAKTHYECKHE OCMOTPbl U TEKYIIUH pPEMOHT, TOTOBHOCTBIO K OCBOEHHUIO U
SKCIUTyaTaIuu HoBoro obopynosanus (I1K-2).



B pezynomame usyuenusn oucyuniunvl cmyOoeHm 0014CeH:

3namo:

—  OCHOBBI TEOPHH MIEPEHOCA UMITYJIbCA, TEIUIa U MACCHI;

—  NPUHLHUIBI (PU3NYECKOTO MOAEIMPOBAHUS IIPOLIECCOB;

—  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/IbI UX pacyeTa;

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

—  OCHOBHBIE IIPUHIMIIBI OPraHU3alUU IPOLIECCOB XMMUYECKON TEXHOIOTHH.

Ymemns:

—  ONpeAeNATh XapaKTep IBMKEHUS JKUAKOCTEH M Ta30B; OCHOBHBIC XapaKTEPHUCTHKU
MPOIIECCOB TEIUIO- U MAacCOTIEPEIauH;

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

—  paccUHMTHIBaTh OCHOBHBIC XapPaKTEPUCTHKH XHMHKO-TEXHOJOTHYECKOTO IpoIecca,
BBIOMPATH PAllMOHATBHYIO CXEMY Ipoliecca.

Braoemu:

—  METOJaMH TEXHOJOTHUYECKHX pPacCUeTOB OTICILHBIX Y3JIOB U JIETalleil XMMUYECKOTO
000pyI0BaHNS;

— METOJaMM ONIpEIENCHHUs  PALMOHAIBHBIX TEXHOJOIMYECKHX PEKUMOB pabOThI
000pyT0BaHUs.

— MeTOJaMHM aHajM3a U pacyeTa MpoLECcCOB B MPOMBIIIICHHBIX annaparax, BIOOpa Ux
KOHCTPYKLIUH, ONpeAeTIeHNUs TEXHOJOTHUECKUX MoKa3aresaei paboThl anmapaToB.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Mopnyas 1. I'ngpoamHaMH4ecKue MPOLECcChl M aNNapaTbl XMMHYECKOH TEXHOJIOTHH.
OcHoBbI TeOpuU sABJIEHUN nepeHoca. OOLe 3aKOHOMEPHOCTH THAPOAMHAMUKH, TEIIJIONEepeIaun
u Macconepeaaun. JKunkoctu u rasel. I'maponunHamuka. TeueHwe B TpyOax M KaHamax.
[Tono6noe npeobpaszoBanue ypaBHeHus HaBre-CTokca. bespazmepHbie TepeMeHHbIE - KpUTEPUU
THJIpOAMHAMUYecKoro mopobus (Ditnepa, PeiHonbaca, @Ppyna, TOMOXPOHHOCTH), UX
¢busznueckuil CMBICT; TNapaMeTpuueckue Kpurepud. KpurepuanbHoe ypaBHEHHE JBUKEHUS
BSI3KOU JKUAKOCTH. BpIOOp ckopocTelt moTokoB. Ilepemenienne KuaKocTeil 1 ra3oB ¢ MOMOIIBIO
MaIIMH, TOBBIIIAIONINX JaBJICHUE.

Mopnyasb 2. TenJioBbie Npouecchl ¥ aNNapaTbl XHMHYECKOH TEXHOJIOTHH.

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

Mopnyas 3. Ilpouneccsl 1 anmapartbl pasjiejeHHs1 TOMOreHHbIX cucreM. (OCHOBHBIE
Macco00MeHHbIE IPOLEeCChI).

OcHoBBI MaccooOMeHHbIX TporeccoB. Juddepennnansnoe ypaBHeHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHApHBIX cpefax. Macconepenaya. MarepuaibHbIi 0ajgaHC HEMPEPHIBHOTO
yCTaHOBUBIIEToCs mpoliecca. Pacyer MacCOOOMEHHBIX MPOLIECCOB M ammnapaToB JAJS CUCTEM C
OJTHUM pacTpe/eNieMbIM KOMITOHEHTOM.

Pacuer mnomepeyHoro cedeHus (Iuamerpa) KOJOHHBI; MpPENENbHO JOMycTUMas |
SKOHOMHUYECKH ONTHMAJbHAas CKOPOCTH CIUIOIIHON a3pl. OCHOBBI pacdeTa BBICOTHI
MacCOOOMEHHBIX allapaToB C HENPEpbIBHBIM M CTYNEHYAaTbIM KOHTAakToM ¢a3. OOmue



NOPUHIUIBL YCTPOMCTBA W KJIAcCH(MKALMs anmapaToB AJii MacCOOOMEHHBIX MpPOIIECCOB B
cuctemax «ras(map)-kuakoctb». OcoOEHHOCTH KOHCTpYKUUN abcopOepoB. OCHOBBI pacyeTra U
anmnapatsl JUIsl JUCTUILISALUY.

Monayab 4. OcHoBHbIE THWApOMexaHMuyeckue mnpoueccohl. Ilpomecchl U anmaparsbl
pa3aesieHusi TeTepPOoreHHbIX CHCTEM.

Pa3znenenuie xUAKMX U ra3oBbIX I'ETEPOrCHHBIX CHUCTEM B TOJE CUJ TSXKECTH. 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 AMCHUIIMHBI: TPUOOpETeHHE OOYYAIONUMUCS 3HAHUNA OOMIMX XUMHYECKHX
HpOI/ISBO)ICTB, HpO6J'IeM CHUHTE3a U aHaJIN3a XUMHUKO-TCXHOJIOTHYCCKHNX CUCTEM.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHHUS AU CHHMIIIMHBI
N3yuenne kypca «OOmas XxuMuyeckasi TEXHOJIOTUS» MPHU MOJATOTOBKE CIEHHUAINCTOB O
CHEIUAIIBHOCTH «XUMHUYECKasi TEXHOJIOTUS HHEPrOHACBHIIIEHHBIX MAaTEpUalOB  H3AEIHI»
HAIpPaBJIEHO HAa MPUOOPETEHHNE CIAEAYIOUINX KOMIETEHIIHH.
Ob6menpodeccuoHanbHbIE:
- CHOCOOHOCTBIO  HUCIOJB30BAaTh  MaTeMaTUYeCKue,  eCTECTBEHHOHAay4YHble 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 M roToBOM npoaykiuu (I1K-1).

B pe3ynomame u3zyuenun Ooucyunaunovl Cmyoenm 00J1x4cen:

3uamo:

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




—  METOJbI OLIEHKU YPPEKTUBHOCTH IPOU3BOJICTBA,

— o0mmMe 3aKOHOMEPHOCTH XHMHUYECKHMX IPOILIECCOB; OCHOBHBIE XMMHYECKHE
MIPOU3BO/JICTBA.

Ymemn:

—  pacCUYMTHIBATh OCHOBHBIE XapaKTEPUCTUKU XUMHUUYECKOTO MPOIlecca;

—  BBIOMpAaTh palMOHAIBHYIO CXEMY ITPOU3BOJICTBA 33JJaHHOTO MTPOYKTA;

—  OLIGHHBATh TEXHOJIOTHUYECKYIO 3((EKTUBHOCTH MPOU3BOICTBA.

Braoemu:

—  MeToJaMH aHaiu3a Y3PPEKTUBHOCTH PaOOThl XUMUYECKUX MPOU3BOJICTB.

3. KpaTkoe conep:kanue TUCHUNIUHBI:

Monayasb 1. BBenenue. Xummnueckoe mNpou3BoOACTBO.

XuMuuecKkasi TEXHOJOTHsI Kak Hayka. [loHsTHe o XxuMmuueckoMm mpousBojcte. OOriue
byHKIMKA (MHOTOGYHKIIMOHATBHOCTh) XHMHYECKOTO Mpou3BojcTBa. OOIIas TeXHOJIOTHYECKas
CTPYKTypa XHMHUYECKOTr0 Mpou3BojcTBA. OCHOBHBIE OMEpAlMid B XMMHUYECKOM IPOHU3BOJICTBE.
OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTBhI. KadecTBEHHBIE M KOJMYECTBEHHBIC ITOKA3aTEIH
3¢ pekTUBHOCTH XHUMHUYECKOTO Npou3BoAcTBa. Kiaccudukamus ceipbsi. BTopuuHoe chipbe
(oTXO0aBpl TMPOM3BOACTBA M OTXOABI MOTpeOiieHus). Boma kak chlpbe M BCIIOMOTATENbHBIH
KOMITIOHCHT XHMHYECKOTO IPOU3BOJICTBA. [IpOMBINUICHHAs BOAONMOATOTOBKA. OpraHu3amms
BOJI0OOOPOTa HAa XUMHUYECKOM NPEANPHUATHH. DHEPrOEMKOCTh XHMHYECKOTO IPOU3BOJICTBA.
OcHOBHBIE BHJIBI JHEPreTUUYECKUX pecypcoB. IlepBUUHbIE W BTOPUYHBIE SHEPreTUYECKHE
pecypcbl.  Mepapxuyeckas opraHuszainusi IMpOIECCOB B  XMMHYECKOM IPOHU3BOJICTBE.
MeTo10JIOTHYECKHNE OCHOBBI XUMUYECKOW TEXHOJOTUU KaK HAYKH: CUCTEMHBIN aHATN3 CIIOXKHBIX
CXEM U B3aMMOJICCTBHI UX 3JIEMEHTOB.

Moayasb 2. ®U3NKO-XUMHYeCKHE OCHOBBI XUMHYECKHX MPOIECCOB.

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

NpEeBpalleHys], BBIXOJ NPOAYKTa, HUHTerpaJibHag U JuddepeHnranbHas CeJIeKTUBHOCTH.
CrexuoMeTpusi B TEXHOJOTMYECKUX pacyeTax. PaBHOBecME B TEXHOJIOTMYECKHX pacyeTax.
TemoBoil ekt peakiuu B TEXHOJIOIMUECKUX pacuerax. CKOpOCTh peaklUud M CKOPOCTb
npeBpauieHust  peareHToB. KuHernueckoe ypaBHeHue peakuuu. [lyTm  moBblIeHUS
3(G(HEeKTUBHOCTH XHUMHUYECKHUX IMPEBPALLEHUII Ha OCHOBE 3HaHUSA HX (U3HMKO-XUMHUYECKHX
CBOICTB.

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

Crpykrypa XTC. CocraB XTC: snemeHThl, cBsi3H, nojacucteMbl. DneMeHThl XTC, ux
kjaccudukanus. MHOroQyHKIIMOHAIbHBIE 3JIeMEHThI. TexHonornueckue cBa3u aneMeHToB 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 cucteMsl. IlosBiaenne B XTC HOBBIX KaueCTBEHHBIX CBOMCTB, HE
XapaKTEepHBIX ISl OTAEIbHBIX 3JEMEHTOB. MarepuaibHbI U TeraoBod OamaHchl. MeToauka
COCTaBJIGHUSI M pacueTa MaTepuanbHbIX M TemuoBbiXx OamancoB XTC u ee moacucreMm.
banancoBble ypaBHeHHsI B cxemax ¢ peuukyiiom. QopMbl mpeacraBieHus] 0anaHcoB (TaOIHIIbI,
ayarpaMMbel M Zp.). MarepuanbHblii  OanmaHc JUIE  MEXaHHMYECKUX, MAacCOOOMEHHBIX H
PEaKIMOHHBIX AJIEMEHTOB U nojcucteM. O000IIEHHbIE CTEXHOMETPUUYECKHE COOTHOLIEHUS U UX
Pa3sHOBUIHOCTH JUIS IOJCUCTEM. DHTANbIUMHBIA, SHepreTudyeckuil (Mo MOJHON 3HEprum) u
skcepreruueckuii  Gamancel u  KIIJl. Oxcepretnueckuid aHaiIW3 KaKk METOJA  OLIEHKHU
3P PEKTUBHOCTH HCIIOJIb30BAHMSI IOTEHIIMA-JIA ChIPbsl U SHEPruu. TeXHOPKOHOMHYECKHI aHaIn3
XTC. Omnpenenenue ocHOBHbIX moka3areneil 3¢dexktuBHocTH XTC. YUyBCTBUTETBHOCTH K
OTKJIOHEHMSIM YCJIOBMM OKCIIyaTallud M HapylIeHUsM pexuma, HajaexHocTts XTC,
0e30macHOCTb pou3BoAcTBa. [IpobiieMbl IIycka M OCTAHOBKHU arperaTos.



Mopnyas 5. Cunrtes XTC.

[Tonstue m 3amaum cunTe3a (moctpoenus) XTC. OcHoBHbIe 3Tanbl pazpadorku XTC.
Ponp marematmyeckux M 3BpUCTHUECKMX MeToJ0B. OcHOBHblE KoHuenuuu cuHTeza XTC.
Cunre3 ogHOpoAHBIX NoacucTeM. OCHOBBI MOCTPOCHUS ONTUMAIBHOM CTPYKTYpPBI MOICUCTEM
TEMI000MEHHHUKOB, Pa3/IeJIeHHs CIIOKHOIM CMeCH, peaKTOPOB.

Moayas 6. [IpoMbllIeHHbIE XUMHYECKHE POU3BOACTBA.
[Toctpoenne XTC KOHKpPETHBIX MPOM3BOACTB U OPraHU3AIMs MPOIECCOB B XUMHUECKUX
peakrTopax. [lepcriekTHBHBIC HANIPABIECHUS B CO3/IaHUN OE30TXOTHOTO IMPOU3BOJICTBA.

4. O0beM yueOHOM JUCUMIJIMHBI

B 3aueTHEBIX B akanmewm.
Bunpsl yueOHoI paboThI €AMHULIAX yacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIMTOpHBIE 3aHATHS: 2.2 80
Jlexuuu (Jlek) 0.88 32
[IpakTnueckue 3ansaTtus (113) 0.44 16
JlabGopaTopus 0.88 32
Camocrositesbaas pa6ora (CP): 1,8 64
CaMocCTOsTEIbHOE U3YUEHHE PA3/IETI0B IUCIUILIMHbI 1,8 64
Bua koHTpoJIs: 3a4eT / IK3aMeH 1 3Kk3ameH (36)

AHHOTaNUA padoyeil NPOrpaMMbl AHCUUIIMHBI
«Cucrembl ynpaBJjieHUs] XMMHKO-TEXHOJIOTHYECKUMH MPOLeccaMu»
(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 0OBbEKTOB YIpPaBIEHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUUYECKHUX CPEJCTB YIIPABJICHUS.

OCHOBHBIMH 32/1a4aMHU y4eOHOM JTUCHUIUIMHBI SBIISIOTCS:

- ¢hopMHpOBaHUE TIPEICTABICHUM O COBPEMEHHBIX MeTo1ax aHanu3a cBorMcTB XTIl kak oObekTa
yIpaBJIEHUs], O METOJaX U CPe/ICTBaX JTUarHocTuku U KoHTpoist XTII, o cTpykType u pyHKIUAX
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 TUIIAaMH (DYHKIIMOHAJIBHBIX YCTPOMCTB M oCHOBaMHU 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 ynpaBieHUs XUMUKO-TEXHOJIOTMUECKUMH MPOLIECCaMU» IIPH
MOJIFOTOBKE CIEMUAINCTOB MO CHENUAIBHOCTH «XUMHUYECKasi TEXHOJIOTHS SHEPTrOHACHIIIEHHBIX
MaTepHaJoB U3IENIN» HANpaBJIEHO Ha MPHOOPETEHUE CIEAYIOINX KOMIETEHIIUH.

Ob6menpodeccruoHaIbHBIC:

- CIOCOOHOCTBIO  HCHOJB30BATh  MaTEeMAaTU4YECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3a7a4 cBoei nmpodeccuonansHoi aesteaproctu (OITK-1);

- CIOCOOHOCTBIO NMPO(ECCHOHAIBHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
aHAJIUTHUYECKOe O00OpYyIOBAHUE, CIIOCOOHOCTBIO K IPOBEIEHHI0 HAYYHOIO MCCIEJOBAaHUS U
aHaJIM3Y MOJYYCHHBIX MIPU ero npoBeaeHun pe3ynbraroB (OI1K-2).



ITpodeccruonanbHble:

- CHOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTMYECKUNA TMPOLECC B COOTBETCTBUM C
pErJaMeHTOM U HCIOJb30BaThb TEXHUYECKUE CPEICTBA JUIsl KOHTPOJIL €ro OCHOBHBIX
apaMeTPOB, CBOMCTB ChIPhs U TOTOBOM mpoaykiuu (ITK-1).

- CIOCOOHOCTBIO K aHAJM3y CHUCTEM aBTOMAaTH3allMd MPOM3BOJACTBA M pa3padoTKe
MEPOTNPHUATHIA 110 uX coBepineHcTBoBanuio (ITK-5).

B pezynomame usyuenusn oucyuniunvl cmyOoeHm 001HCeH:

3namy:

—  OCHOBHBIE ITOHATHS TEOPUHU YIIPABJICHHUS,

—  CTaTUYECKHUE U IMHAMUYECKHE XapaKTEePUCTUKU OOBEKTOB YIIPaBJICHHUS,

— ocHoBHble BuIbl CAY U 3akoHbl peryinupoBaHusi; TuioBble CAY B XUMHUYECKOM
MIPOMBILUIEHHOCTH;

—  METOJbI U CPEACTBA U3MEPEHNSI OCHOBHBIX TEXHOJIOIMUECKUX [1apaMETPOB;

— ycroituuBocth CAY;

— OCHOBHBIE mOHATHS O HenuHeHHbIX CAY, peneiHbIX CcucTeMax, JIOTHYECKUX
IrOpUTMax yHpaBieHUs, aJalTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPABICHUS;

Ymemy:

—  ONpeAeNsATh OCHOBHBIC CTATHUECKHE W JIUHAMHYECKHE XapPaKTEPUCTHKH OOBEKTOB
YIPABJICHMUS;

—  BBIOMpaTh pallMOHAIbHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTMYECKOI0 IIPOLecca;

— oueHuBarh yctounBocth CAY;

—  BbIOMpaTh KOHKpPETHBIE TUIBI TpUOOPOB Ais AuarHoctuku XTI

Braoemw:

— MeToJaMH TEOpUM ABTOMATHYECKOTO pEryJIMpPOBaHUs, OpPraHU3alMU U pacyéra
CHUCTEM ONTUMAJIBHOIO YIPAaBJIECHMs MPOLECCAMU XUMHYECKOH TEXHOJIOTMH OpPraHM4YEeCKHX
COEeIMHEHNN a30Ta.

3. Kparkoe conep:kanue TUCHUNIAHBI:

Moayas 1. OcHoBHbIe MNOHATHSA YNPABJIECHUS XHMHKO-TEXHOJOTHYeCKUMU
npoueccamu

3HaueHue aBTOMAaTHYECKOI0 YIPABIEHUS JUIsl Pa3BUTUS XUMUYECKOW MPOMBIIUIEHHOCTH.
Wepapxust ynpasieHus. OCOOEHHOCTH YIpaBJIEHUS XUMHUYECKUM MPEANPHUATHEM U XHUMHKO-
TE€XHOJOTHYECKUM IIPOLIECCOM. TeXHUKO-IPKOHOMUYECKUI ¢ dekt BHEJPEHUS
aBTOMATH3UPOBAHHBIX CHUCTEM ympaBieHus. Poib cucrem ympaBieHuss B oOecreueHUH
0€30MacHOCTH XUMHUYECKOI0 IPOU3BOJICTBA M OXpaHbl OKpyxkatouieil cpeasl. OCHOBHbIE
TepMUHBl M onpeaeneHus. OCHOBHbIE NPUHLHMIBI yhpasiaeHus. Kiaccudukamus cuctem
ynpasieHus OynkunonanbHas ctpykrypa CAY. [Tokazarenu kauecTBa yrnpaBiIeHHUS.

Mopnyasb 2. OCHOBBI TeOPHH ABTOMATHYECKOI'0 YIIPABJICHHUSA

Maremarnueckue monenu CAY. lunamuyeckue xapakrepuctuku CAY. Mcnons3oBanue
OIepallMOHHOTO Hcuncienus sl aHanu3a CAY. Tunosele fuHamMu4ecKue 3BEHbs. BpeMeHHbIe
U YaCTOTHbIE XapaKTEePUCTUKH. OKBUBAJEHTHbIE MPeoOpa3oBaHUSI CTPYKTYPHBIX CXEM.
YcroitunBocth auHeHHBIX CAY ¢ oOpaTHO# cBs3pio. Kiaccudukaiys u OCHOBHBIE CBOICTBa
00BEKTOB yIpaBlieHUs. METOIbl OINpeeeHus CBOWCTB OOBEKTOB yrpaBieHUs. OCHOBHbBIC
3aKOHBI peryaupoBaHus. Perynaropel Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX ceTeil. L{uppoBsie
U poOacTHblE CHUCTEMBbl yImpaBjieHHs. BpiOop 3akoHa peryinupoBaHUS U OIpejesieHue
ONTUMAJIbHBIX MTAPAMETPOB HACTPOMKHU MPOMBILUIEHHBIX PETYJISATOPOB.

Moayasb 3. U3MepeHne TEXHOJIOTHYECKMX NMapaMeTPOB XMMHUKO-TEXHOJIOTHYECKOIo
npouecca

locynapctBenHast cuctemMa NPOMBIIUIEHHBIX HPUOOPOB M CPEICTB aBTOMATHU3AIMH.
OcHOBHBIE TEpMHUHBI M OIpenenacHuss Merpojorun. Meroasl u3Mmepenuil. Cpencrtsa
U3MEPUTEIIBHOM TEXHHMKH, MX CTaTUYeCKHMEe W JuHaMuyeckue cBouctea. [lorpemnoctu
u3Mepenuii. Crioco6bl nepenaun uHGopMau Ha paccrostHue. OpraHuzanus TUCTaHIIMOHHON
nuarHoctukn XTIl M3MmepeHue OCHOBHBIX TEXHOJIOTMYECKMX TapaMeTpoB: JaBJICHHUS,



TEMIIEpaTyphl, pacxo/ia U KOJUYECTBA, YPOBHSA KUIKOCTU M CHITyYUX MaTepUasioB, COCTaBa U
(U3UKO-XMMHYECKUX CBOWCTB BEIECTB.

Moayab 4. OcCHOBbI NPOEKTHPOBAHHMSA ABTOMATHYECKHX CHCTEM YIpPaBJeHHUS
XHMHKO-TEXHOJIOTHYeCKMMHU MPoueccaMu

Ocob6ennoctn  ympasinenuss XTII. PerymupoBaHue OCHOBHBIX TEXHOJOTHYECKUX
napaMeTpoB: pacxoja, JAaBlieHus, TeMmreparypbl, ypoBHs, PH. Texuudeckue cpencrtsa CAY.
OcHOBHbBIE Pa3HOBUAHOCTH YIPABJSIIOIIMX YCTPOMCTB. THIBI, XapaKTEpUCTHUKU U pacuér
MCIIOJTHUTENIbHBIX MEXaHU3MOB M PEryaupyromux opraHoB. OgopmiieHne TpOeKTHOTO 3aJaHus
Ha aBTOMATH3AIlMI0 TEXHOJOTWYECKOro TIporecca. BbpiOOp TOYeKk W3MEpeHHus, KOHTPOJI,
YIOPAaBISIEMBIX APaMETPOB MW YHpaBIAOIIMX Bo3AaeucTBUA. CTaHIapThl W YCJIOBHBIE
obOo3HadyeHHs I TexHoJorndeckux cxem. OcHoBHbIe cBeneHuss 00 ACY TII B xummuueckoit
npomeliuieHHOCTH. [Ipumepbr ACY TII B XuMuueckoil mpOMBIILIIEHHOCTH. OCHOBHBIE BBIBOJIbI
o kypcy. CoBpemennsbie TenaeHnuu B pazsuruu CY XTIL.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHBIX B akagewm.
Buapl yue6HO# paboThI eJUHUIIAX gacax
O01mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyIMTOpHBIE 3aHATHS: 1.8 64
Jlexruu (JIek) 0.9 32
[Tpaktuueckue 3ansatus (I113) 0.45 16
JlabopaTopus 0.45 16
CamocrositesbHas padora (CP): 1,2 44
Buj KOHTpoOJIs: IK3aMeH 1 sk3amen (36)

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

1. Hean AUCHUIUIMHBI — MOJTYYEHHUE CTYACHTaMU 3HAHUM 00 OCHOBHBIX PEAKIIMOHHBIX
npoleccax M peakTopax XMMHUYECKOH M HEePTEXMMHMUYECKOW TE€XHOJIOTHUH, B YACTHOCTHU: TEOPHU
Iporecca B PEakLMOHHOM alrapare XUMHYECKOro IPOM3BOACTBA [JXMMHYECKOM PpEaKkTope,
METOJOJIOTUN MCCIEAOBAaHUs B3aUMOJACHUCTBHSA TIPOLECCOB XHMHUYECKUX NPEBpPALICHUM U
ABJICHUM TepeHoca Ha BCEX MAcCIITa0HBIX YPOBHSX (OT MOJEKYJIsIpHOro 10 Macmitada
PEaKIMOHHOTI0 y371a), METOJIMKE BBIOOpa peakTopa U pacueTa Mmporecca B HeM.

2. TpeOoBaHusl K pe3yibTaTaM 0CBOCHHS IMCUMILINHBI

N3ydenne kypca «XHMHUYECKUE NPOLIECCH] U PEAKTOPHI» IPU MOArOTOBKE CIIELIUAIUCTOB
[0 CHEUHATBbHOCTH «XUMHUYECKasi TEXHOJIOTHS SHEPrOHACHIIMICHHBIX MAaTepHaliOB WU3JETHIl»
HaIpaBJIeHO HA MPUOOPETEHHE CIECAYIOIINX KOMIIETEHIINH.

Ob6menpodeccruoHaIbHBIC:

- CIIOCOOHOCTBIO ~ HCHOJB30BaTh  MaTeMAaTUYEeCKHE,  €CTECTBEHHOHAy4YHbIE U

WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3a1a4 cBoel npodeccnonansHoi nestenpaoct (OITK-1);
ITpodeccruonanbhble:

- CHOCOOHOCTBIO OCYHIECTBJIATH TEXHOJOTMYECKUH TMPOLECC B COOTBETCTBHM C
pErIaMEHTOM U HCIONb30BaThb TEXHUYECKUE CPEICTBA JUIsl KOHTPOJIAL €ro OCHOBHBIX
apaMeTpOB, CBOWCTB ChIPhs U TOTOBOM mpoaykimu (ITK-1).

B pezynomame usyuenusn oucyuniunvl cmyOeHm 00194CeH:

3namy:

—  OCHOBBI TEOpUU XUMHUUYECKUX MPOLIECCOB U PEAKTOPOB,;



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

—  METOJUKY BbIOOpa peakTopa U pacyera Ipolecca B HEM;

—  OCHOBHBIC PEAKIIMOHHBIC MPOLECCHl U PEAKTOPHl XUMUYECKON U HEPTEXUMHUYECKOU
TEXHOJIOTHUH,

Ymemn:

—  TIPOW3BECTH BBIOOD TUIA PEAKTOPA,;

—  IPOU3BECTU PACUET TEXHOJOTUUYECKUX IapaMeTPOB JUIsl 3alaHHOTO Mpoliecca;

— ONpeAenuTh IapaMeTphl HaWIydlledl oOpraHu3aluy Ipollecca B XUMHYECKOM
peaxTope.

Braoemn:

—  METOJaMHM pacyueTa U aHaJlu3a MPOLIECCOB B XUMUYECKUX PEAKTOpax;

— - METOJIaMHU OIPE/IEJICHUs TEXHOJIOTMYECKUX MOKa3aTeNen;

— - MeTO0JIaMH BbIOOpa XMMHYECKHUX PEAKTOPOB.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

Mopnyas 1. BBenenne B MaTeMaTH4ecKoe MOJAeTHPOBAHUE XHMHUYECKHX MIPOLECCOB U
peaKkTopoB

[IpencraBinenne o xumuueckoM peakTope. OO030p KOHCTPYKUMH U CTPYKTYpPHBIX
3JIEMEHTOB XUMHUYECKHX peakTopoB. CTpyKTypa NIpOLIECCOB B XHUMHYECKOM PEAKTOpE.
MopnenupoBanue, Kak HaydHbI METOJ HCCleZJoBaHMs HpolreccoB. Cxema MaTeMaTHYeCKOIo
MOJICJIMPOBAHUsI XMMUYECKOT0 peakTtopa. Mepapxuueckas CTpyKTypa MpOLECCOB B XUMUYECKOM
peakrope M Hepapxuyeckas cuctema Mojenedl. DOU3NKO-XMMHYECKHE 3aKOHOMEPHOCTH
XUMUYECKUX TPEBPALIEHUA — CTEXUOMETPUYECKHE, TEPMOJAMHAMUYECKUE, KHUHETUYECKHE.
[lokazaTenn XUMHUYECKOTO TMpPEBpPAlICHUsI — CTENEeHb NPEBPAIEHMs, BBIXOJ IPOAYKTA,
UHTETpalibHasgs W AuQ@epeHinanbHas CeJIeKTUBHOCTH, CKOPOCTH PEAKIUH U IPEeBPALICHUS
pearenToB. Ilytu moBsieHns 3pPEeKTUBHOCTH XUMHUYECKUX NMPEBPALIEHUH Ha OCHOBE 3HAHUS
uX (pU3MKO-XUMUYECKUX CBOMCTB.

Moayab 2. XuMu4yeckuii npouecc

Omnpenenenve XxuUMHUYecKoro mnporecca. Knaccudukanuss XHMHUYECKUX MPOLIECCOB IO
pa3IMYHbIM NIpU3HAaKaM. BiusHue XUMUYECKUX TPU3HAKOB U YCIOBHI MPOTEKAHNUS TOMOT€HHOT O
npolecca Ha ero nokasarenu. CrnocoObl nHTeHcupukanuu. [ToHsTHE ONTUMAIBHBIX TEMIIEPATYP.
OnTuManbHble TeMmIepaTypbl Ui OOpaTUMBIX M HEOOPAaTUMBIX 3K30- M IHAOTEPMHUECKUX
IIPOLIECCOB.

CrpyKTypa TreTeporeHHOro Ipolecca M ero cocrasistomme (craaun). Habmomaemas
CKOPOCTh ~XUMHYECKOro mpeBpamieHus. OOmactu (peXMMbl) TPOTEKaHUS IIpoliecca,
JUMUTHpYIOIIas cTaaus. [‘ereporeHHbI XUMHUYECKHI mpouecc "ra3(’KMIKOCTb)—TBeploe".
Ob6ocHOBaHMe, IOCTPOCHUE M aHAINW3 MAaTEeMAaTHYECKON MOJeNH Ui peakuuil ropeHust (MoJensb
"cxxumaromascs cdepa') U TOMOXMMHUYECKOW (Mojenb '"C HEB3aUMOJIEHCTBYIOIIUM siIpoM").
Habmiogaemast cKOpocTh NpeBpallleHusi, BpeMs MpeBpalleHus] U MyTH WHTCHCU(UKALUHU IS
pa3aMuHbIX oOjacTel mpoTekaHUs mporecca. [‘eTeporeHHbBl XUMHUYECKHI mporiecc
"ra3(3kKUIKOCTh ) —KUAKOCTE". OOOCHOBaHUE, MOCTPOCHUE U AaHAIU3 MAaTEMaTHYEeCKOW MOJICNH.
Habmioaemast  ckopocTh  MpeBpallieHuss M 00jJacTH  mpoTekaHus mpouecca. [yt
MHTEHCU(DUKAIIMU IS Pa3IUUHBIX PEKUMOB IpOLECCa.

I'ereporennsiii kKaTanu3 Ha TBepAOM KaTanuzarope. O6G0CHOBaHUE, IOCTPOECHUE U aHAIHU3
MaTEMaTUYECKON MOJIETN Ha KaTaJIUTHUUECKON MOBEPXHOCTU U B IIOPUCTOM 3€pHE KaTaau3aropa.
Habmiomaemast ckopocTh TmpeBpalieHUss U oOjacTh mIpoTekaHus mporecca. CreneHb
UCTIOJIb30BaHUSl  BHYTpeHHeH moBepxHOcTH. [lyTm uHTeHCH(UKAUMM  KaTaJTUTUYECKHX
npoueccoB. BnusHue TemonepeHoca Ha TETEPOreHHBIH U TeTepOreHHO-KAaTaTIUTHUeCKUN
IIPOLIECCHI.



Mopnyas 3. XumHu4ecKHii peakrop

Knaccugukanus nporeccos B peakropax. O6G0CHOBaHHE U NOCTPOCHUE MAaTEMAaTHUECKUX
MOJIENIM Tpoliecca B peakTopax pasnuuHoro Tuma. Cucremarw3anus M Kiaccuukanus
MaTeMaTHYECKUX ONMCAHUI MPOLECCOB B peakTopax. BiusHue cTpykTypsl NOTOKa (HMIeaabHOE
CMEIIEHNE U BBITECHEHUE), CTALlMOHAPHOCTH peXuMa (IPOTOUHBIM M NEPUOAMYECKUN),
apaMeTpoB M yCJIOBUH NMPOTEKaHUs Ipolecca (Temreparypa, KOHIEHTpalus, JaBlIeHue, 00beM
PEaKIMOHHON 30HBI, BpeMs), BHJAa XUMHUUECKOW peaknuu (mpocTas M CIO0XKHAsA, oOpaTuMmas u
HeoOpaThMasi) U ee apaMeTpoB Ha MPOo(UIM KOHIEHTPALUHI U [ToKa3aTesH MpoLecca B peakTope
(cTeneHb mpeBpalleHys, BEIXO IPOIYKTa, CEIEKTUBHOCTH Ipouecca. OCHOBBI pacyera mpolecca
B peakTtope. CpaBHeHue 3(deKTHBHOCTH pabOThl PEAKTOPOB, OMHUCHIBAEMBIX Ppa3IMYHBIMU
MOJIEISIMU — HJEAIBHOIO CMEIIEHHUs M BbITeCHEHUs. OpraHu3auus TEIUJIOBBIX IOTOKOB U
PEKUMOB B XMMHUYECKUX peakTopax. Pacrpenenenue temeparypsl U KOHLEHTpalUl (CTeneHu
IpEBpalleHKs]) B pPEAaKTOPE B PEKMMax HJCAIBHOIO CMELIEHUS M paclpeiesieHus,
anuabatuyeckoM U C TemnooOMeHoM. CBs3b TeMIlepaTypbl W CTENEHU IIpeBpallleHus B
anunabatuyeckom mporecce. CONOCTaBIGHHME C H30TEPMUYECKUM pexumom.Uucno wu
YCTOMYMBOCTh CTALIMOHAPHBIX PEXXMMOB B a1Ma0aTHYECKOM PEAKTOPE UACANBbHOTO CMEIEHUS U
ABTOTEPMUYECKOM PEAKTOPE UJ1€aTbHOIO BHITECHEHHUS.

Mopayas 4. [IpoMbllIeHHbIE XUMHYECKHE PEAKTOPBI

KoHCTpyKIIMM MPOMBINUICHHBIX PEAKTOPOB ISl MPOBEIEHUS IMPOIIECCOB T'OMOTEHHBIX,
TETepOTreHHBIX U KaTAIUTUYECKUX — BBHIOOP THIMA PeakTopa, 0COOEHHOCTH KOHCTPYKTHBHbBIC U
peKUMa.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3auerHbIX B akanem.
Bunsl yueOHoI paboThl €IMHUIIAX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 144
AyIHMTOpHBIC 3AHATHS: 1.35 48
Jlexuum (Jlek) 0.45 16
[Tpaktnueckue 3ansatus (I13) 0.45 16
JlaGopartopus 0.45 16
CamocrosiTesbaas pa6ora (CP): 1.65 60
CaMoCTOSITENIbHOE U3YUYEHHUE PA3AEIOB TUCIUIUIMHBI 1,65 60
Buja xoutpoJisi: 3auer 1 Ok3ameH (36)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«IIpaBoBeneHue»
(b1.5.26)
1. Henu aucuMnjiMHbI — OBJaJIEHUE OCHOBAMM IPABOBBIX 3HaHUH, (hopMHpOBaHHE
IIPaBOBOM KYJIBTYPbI aKTUBHOI'O, 3aKOHOIIOCIIYIITHOTO TpaXXAaHNHa.

2. TpeOoBaHusl K pe3yibTaTaM 0CBOCHHS IHCUMILIHHBI

Wzyuenne paucuuruinbel «[IpaBoBefeHHe» MpH MHOATOTOBKE CIELUUAIUCTOB  TIO
CHEIUAIbHOCTH  «XUMHUYECKasi TEXHOJIOTHSI SHEPrOHACHIIIEHHBIX MAaTepHalIOB HU3JIEIHI»
HalpaBJIeHO HAa (OPMHUPOBAHUE CIIETYIOIUX KOMIETEHIIHH.

OOmeKyIbTypHBIC:

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI NPABOBBIX 3HAHMWA B pa3iMyHBIX cdepax
npodeccronanbHo# aesteabHocTH (OK-5);

- TOTOBHOCTBIO JIEHCTBOBAaTh B HECTAHJAPTHBIX CHUTYalMsSIX, HECTH COLMUAIBHYIO U
STHYECKYIO OTBETCTBEHHOCTH 3a MmpuHsAThIe pernenus (OK-6).



Oo6menpodeccuoHanbHbIE:

- TOTOBHOCTBIO DPYKOBOJIUTH KOJJIEKTUBOM B cdepe cBoell  mpodeccuoHaIbHOU
NeSITEIbHOCTH, TOJIEPAHTHO BOCIIPHHHMMAS COIMAJIbHBIC, ITHUYECKHE, KOH()ECCHOHAIBHBIC H
KynsTypHbIe pasimnuus (OITK-5).

B pezynomame usyuenusn oucyuniunvl cmyoeHm 0014CeN:

3namy:

—  OCHOBBI POCCHUICKOW ITPABOBOM CUCTEMBI MU POCCUUCKOTO 3aKOHOATENBCTBA, OCHOBBI
opranu3anul ¥ (QYHKIUOHUPOBAHMUS CYAEOHBIX M HMHBIX IMPaBONPUMEHUTEIbHBIX U
NPaBOOXPAHUTEIHHBIX OPTaHOB;

— TpaBOBble M HPABCTBEHHO-3THYECKHE HOpPMBI B cdepe mnpodeccuoHambHOM
JeSITEIbHOCTH;

— TpaBOBbIE HOPMBI, PETYJIUPYIOIINE OTHOIIEHUE YEIOBEKAa K YEIOBEKY, OOIIECTBY,
OKpYXKaroIlEeH CpeJie;

— TpaBa U 00S3aHHOCTH IPAKIaHIHA,

—  OCHOBBI TPYJOBOT'0 3aKOHOAATEIHCTBA;

—  OCHOBBI XO35IICTBEHHOTO MIPaBa,

— cneuu(uKy  MPaBOBOrO  pPErylupoBaHus  Oyaymed — mpodeccHoHanbHOU
NEeSITETTLHOCTH.

Ymemns:

—  HCIOJB30BATh ATHYECKHE U TPABOBBIE HOPMBI, PETYIHPYIONINE OTHOIIEHUE YEIIOBEKA
K YEJIOBEKY, OOIIECTBY, OKPYXKAIOLICH cpene, MCIONb30BaTh MpaBa M CBOOOIBI YEIOBEKA U
rpaKAaHUHA NP pa3paboTKe COLUATIbHBIX MPOECKTOB;

—  HCIOJB30BATh U COCTABJIATH HOPMATHBHBIE U MTPABOBBIC JJOKYMEHTHI, OTHOCSIIUECS K
npoeCCHOHATIBHON JEATeNbHOCTH, MPEANPUHIMATh HEOOXOAUMBIE MEPHl K BOCCTaHOBIJICHUIO
HapYIICHHBIX MPaB;

— peamu30BBIBaTH TpaBa M CBOOOJBI YeIOBEKa M TPKIAHWHA B Pa3IMYHBIX cdepax
KHU3HEIEATEILHOCTH;

—  aHaATM3HMPOBATh COACPKAHHE HOPMATUBHBIX aKTOB, MPAKTUKY UX MPUMEHEHHUS.

Braoemy:

—  OCHOBHBIMHU HaBBIKaMU cOOpa M aHaJIM3a MPaBOBO HH(OpMAITHH;

—  [OpUAMYECKOW TEPMHUHOJIOTHEH, HaBBIKAMH PAaOOTHI C HOPMAaTHBHBIMH IPAaBOBBIMHU
aKTaMHu.

3. Kparkoe conep:kanue JUCHUIIUHBI:

[Tonstne m npusHaku rocypapcta. Popmbl rocyrnapcrsa. DyHKIMM TOCyHapcTBa.
[Tonsitue u npusHaku npasa. OCHOBHbBIE NPABOBBIE CUCTEMbI COBpEMEHHOCTH. [loHsATHE U BUABI
HMCTOYHHMKOB MpaBa. OmpeleneHue 3aKkoHa M TOJ3aKOHHBIX akToB. JlelicTBHE HOPMAaTHBHBIX
IIPABOBBIX aKTOB BO BpeMeHHU. OOpaTHas cuia 3akoHa. [IoHsATHE IpaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema mpaBa. YactHoe u myOnuuyHOe mpaBo. MaTepualbHOE€ M HpOIEcCyaabHOE IPaBo.
[TpaBooTHOLIEHHE: 0OBEKT, CYOBEKT U COiepKaHue paBooTHomeHuH. IOpuauieckue GpakThl.

Koncturynus — ocHoBHoit 3akoH Poccuiickoit @enepannun. PeaepatuBHOE yCTPOMCTBO
P®. Cucrema rocygapCTBEHHBIX OpPraHOB W NpUHLMN pa3aeneHus Biacted B PD. Ilonstue
rpaxaancTBa. llpusHanue, coONO/IeHHE, 3alllUTa PaBHBIX TPaB KEHIIUH W MYXYHH Kak
OCHOBHas 003aHHOCTh TOCYJJapCTBA.

[TonsTHe u mpeaMeT aIMUHUCTPATUBHOTO TpaBa. OOmias xapaktepuctuka Kogexca PD
00 aIMUHHUCTPATUBHBIX MPABOHAPYIICHUIX. AIMUHUCTPATUBHBIC TTPABOHAPYIIICHUS: TTOHATHE U
MPU3HAKU. AJIMUHUCTPATUBHASL OTBETCTBEHHOCTh: MOHATHE U NPUHIUIBL. [loHsATHE, TPU3HAKY U
BHJIbl aIMUHUCTPATUBHBIX HAKAa3aHUM.

[lonaTe W mpeaMeT YroJIOBHOIO IIpaBa. YTOJOBHAs OTBETCTBEHHOCTh: IIOHSATHE,
OCHOBaHME BO3HMKHOBeHHs. lloHsaTue mnpectymieHus: mnpusHaku, crpykrypa. Cocras
npectyrienusi. Coydactue B mpecTymuieHud. OOCTOATENbCTBA, MCKIIOYAIOIINE MPECTYIHOCTh
nessHus. IloHsThe, nenm W BHUIBI Haka3aHWW. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEPILICHUE



NPECTYIUIGHUH. YCIOBHOE OCYXJIEHHE, OCBOOOXKICHHE OT YTOJOBHOH OTBETCTBEHHOCTH.
[Ipenmer um OOBEKT KPUMUHAIMCTUKM. MeToabl M 3aaud  KpUMUHAIUCTUKH. [loHsTne
KPpUMHHAIUCTHYECKON — uaeHTH(ukanuu. OOBEKTHI M BHIBl  KPUMHUHAIUCTHYECKON
uaeHtupukanuu. Kpumunanucruueckas texuuka. Kpumunanucruyeckas TakTHKA.

DKOJIOrM4€eCKOe MpaBo: MOHITHE, MTPEAMET METOJ] M UCTOYHHKHU SKOJIOIMUYECKOIo IpaBa
P®. IlonsaTue, BUABI U CTPYKTYpa SKOJIOIMYECKHUX IPAaBOHAPYIICHUN, OTBETCTBEHHOCTh 3a MX
COBEpIICHHE.

ITonarue unpopmaryu. OTBETCTBEHHOCTh 3a HAapyLIEHHWE 3aKOHOAATENIbCTBA O 3alLUTE
uHpopmanuu. [ocymapcTBeHHass TaiiHa: TIOHSATHE, 3alluTa, T[PABOBOE pPETYIMPOBAHUE
roCyJapCTBEHHOM, ciy>)keOHOH M uHOM uHpopmauuu. KondpuaeHnuanbHas UHPOpMALMSL:
MOHSITHE, BUBI U 3aIMTA. 3aLIUTa IEPCOHATBHBIX JAHHBIX I'PakIaHUHA.

IlonsTie, mnpenMer W METOJ TIpaXJaHCKoro mpasa. [loHsATHe TpakxIaHCKOIO
npaBoOTHOWIeHUs, ero  crneuudpuka. CTpykTypa  TpaXIaHCKOTO  MPABOOTHOLICHHMS.
[TpaBoseeciocOOHOCTh CYOBEKTOB IPAXKAAHCKOTO MPABOOTHOIIEHHS. I'paxkaaHe Kak CyObEeKThI
rpaXkIaHCKOTO mpaBa. OU3NUECKUe U IPUAMYECKIE JIUIA: TOHITHE, IPU3HAKH, KITACCH(PUKAIIHSL.
IOpunuueckue ¢aktel. IlpaBo cobOctBeHHocTu. Ilonatue aBropckoro mnpasa. [lonsTue
naTeHTHoro mnpasa. [lonsTue uHTeekTyanbHoi cobctBeHHOCTH (MC) M HMCKIIOUHUTENBHOIO
npaBa. Kiaccuduxamms MC. Cucrema npaBoBOil OXpaHbl MHTEIUIEKTYalbHOH COOCTBEHHOCTH,
AaBTOPCKUX U MATEHTHBIX MPaB.

IToHaTue xo03stiicTBEHHOro (MpearnpUHUMATENbCKOro) npasa. IIpenqmer Xo3sicTBEHHOro
(mpeAnpuHUMATENIbCKOI0) IpaBa, MPU3HAKH, METOJbl IPaBOBOro peryiupoBanus. llonstue
XO35MCTBEHHOU U NPEAIPUHUMATENBCKON JESITEIBHOCTH.

[IpaBoBOe perynupoBaHHue CeMENHBIX OTHOIICHUN. 3aKJIIOUEHUE U MpEeKpalleHue Opaka.
[IpaBa u o0s13aHHOCTH poauTenel u aerel. AmMMeHThl. @OPMbI BOCHUTAHUS J€TeH, OCTaBLIIMXCS
0e3 IoneyeHus: poAUTENEH.

IIpenMer u MeTox TpyAOBOrO mpaBa. TpynoBOoil [JOroBop: TOHATHUE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpems otasixa. Tpynossie criopsl. Jlucuurmaa Tpya.

IlonsTe m wucroku koppynuuu. HopmaTuBHOe omnpexneneHue koppynuuu. Ilpnunnsl
pacnpocTpaHeHusi koppynuuu. Hakasyemble n HeHakazyemble Gopmbl Koppynuuu. CKpbIThIE
(;marentHble) (opmbl Koppynuuu. DopMbl KOppyHNUUHU-TIpecTymieHus. DPOopMbl KOpPpYHIHHU-
npoctynka. P@opmbl HoJuTHYECKOW Koppynuuu. HopmartuBHble NpaBoBble akThl B cepe
npoTuBOAEHCTBUA Koppynuuu. PenepanbHblii 3akoH  oT  25.12.2008 Ne 273-®3 «O
MPOTUBOAECUCTBUN KOPPYIILIUNY.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.
Bunel yue6HoI paboTh €UHULIAX yacax

O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AYIUTOpHBIE 3aHATHS: 0.9 32
Jlextuu (JIek) 0.45 16
[Tpaktryeckue 3anstus (I13) 0.45 16
JlabGopaTopus - -
CamocrositesbHas padora (CP): 1.1 40

Buja xkouTpoJisi: 3a4er / 3k3amMeH 1 Ok3ameH (36)




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

1. e AUCHMILUIMHBI — TOJIyY€HUE CTYACHTAMU 3HAHUN B 00JIACTH KOMIIBIOTEPHOTO
MOJICJIMPOBAHUS XUMHUKO-TEXHOJOTUYECKUX MPOLECCOB C MPUMEHEHUEM COBPEMEHHBIX CHUCTEM
KOMITbIOTEpHOM MareMaTuku, B yacTHOCTH MATLAB um VBA, a Taxke npuoOpereHne UMu
MPaKTUYECKUX HAaBBIKOB pPa3paOOTKU JAaHHBIX KOMIIBIOTEPHBIX MOJENed € OJHOBPEMEHHBIM
pelleHreM 3a7ad CTPYKTYpHOM U apaMeTpruiecKor HAeHTU(DUKAIINH.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHUS AU CHMIIIMHBI

N3ydyenne pucuumiueel «MoaeaupoBaHue XMUMUKO-TEXHOJIOIHYECKUX IMIPOLIECCOBY IIPH
[OJArOTOBKE CIIELIMAIMCTOB 10 CIIEHUATBHOCTH «XUMUYECKasi TEXHOJIOIHsI SHEPIOHACBIILIEHHBIX
MaTepHaIOB U3JEJIN» HANpPaBJIEHO Ha IPHOOPETEHUE CIASAYIOINX KOMIETEHIUH.

Oo6menpodeccuoHambHbIC:

- CIIOCOOHOCTBIO ~ HUCHOJb30BAaTh  MaTEMAaTUYECKHE,  €CTECTBEHHOHAy4YHbIE U

WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3aa4 cBoeH npodeccuonansHoi nestenbaoct (OITK-1);
ITpodeccrnonanbhble:

- CIOCOOHOCTBIO K PEHICHHI0O NPOPECCHOHATIBHBIX IMPOM3BOJACTBEHHBIX 3a/ad,
BKJIIOYAIOIIUX Pa3pabOTKy HOPM BBIPAOOTKM M TEXHOJIOTMYECKUX HOPMATHBOB PACXOOBAaHUS
CBIpbS, MAaTEPUAJIOB U SHEPTEeTUUECKUX 3aTpaT, o0ecreueHus: TpeOOBaHUi 110 CTaHAAPHTU3ALUY,
CepTUPUKALMM U KayeCTBY IPOJYKLHHU, COBEPLICHCTBOBAHME KOHTPOJS TEXHOJIOIMYECKOIo
npodecca (ITK-4);

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

B pe3ynomame u3zyuenun Oucuyunaunovl cmyoeHm 0014CeH:

3namy:

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

—  METOJbl UACHTHU(PHUKAIMA MaTeMaTHUECKUX ONMHUCAHUHA TEXHOJOTHUECKUX MPOIIECCOB
Ha OCHOBE 3KCIEPUMEHTAIbHBIX JaHHBIX;

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

Ymemn:

— TPHUMEHATH U3BECTHBIE METOJbI BBIYMCIUTEIBHON MAaTEMATHKHM M MaTeMaTH4eCKON
CTaTUCTHKH JUI PELIeHHs KOHKPETHBIX 3aJau pacyera, MOJEIWPOBAaHUS, WIACHTU(DUKALMU U
ONTUMM3AIMH [IPU HMCCIEOBAHUH, NMPOCKTUPOBAHUHU U YIPABICHUH INPOLIECCAMU XUMHUYECKOM
TEXHOJIOTHH;

—  HCHOJb30BaTh B CBOEH MPAKTUYECKOW NEATEIbHOCTH ISl JOCTHXKEHHUS STUX Iiesel
W3BECTHBIE MMAKEThl MPUKIIATHBIX IPOTPaMM;

Bnaoemy:

— MeToJaMH MaTeMaTH4eCKOW CTAaTUCTUKU AJii OOpaOOTKU pe3ylbTaTOB AKTUBHBIX W
MACCUBHBIX HKCIIEPUMEHTOB, a TAaK)K€ METO/IaMU BBIYUCIUTEIHHON MaTeMaTHKHU JUIsl pa3pabOTKH
U pealn3alyy Ha KOMIIBIOTEPAaX AITOPUTMOB MOJICTUPOBAHMS, UACHTU(UKAIIMN U ONTHMU3ALUT
XUMHUKO-TEXHOJIOTUYECKHX MTPOLIECCOB.

3. Kparkoe cogep:xaHue TUCHMILIUHBI:

3.1. OcHOBHBIE NPUHIUIBI KOMIBIOTEPHOTO MOJEIUPOBAHUS XUMHUKO-TEXHOJIOTMYECKUX
nporeccoB (XTII). MatemaTnyeckue SMIUPUYECKUE U MAaTeMaTHYEeCKUE (HU3UKO-XUMUUYECKUE
MOJEIM M KOMIIBIOTEPHOE MojJenupoBaHue. JleTepMHUHUPOBAHHBIE U  BEPOSITHOCTHBIC
MaTemaruueckue mozenu. [Ipumenenre MeTo100TMM CUCTEMHOIO aHalK3a JJis pelieHus 3aia4
MojenupoBaHusa. lIpuMeHeHHEe TPUHIMIA «UEPHOTO SIIUKa» MpU MaTEMaTUYECKOM
MOJIEJTUPOBAaHUHU. ABTOMaTU3UPOBAHHbBIE CUCTEMBI MPUKJIaAHON HHPopMaTuKu. Mepapxudeckas



CTPYKTYpa XHMHYECKHX NPOHM3BOJICTB W HX MaTeMaTHueckux Mojeneid. Ilpumenenue
KOMIIBIOTEPHBIX MOJIEJIed XUMHUYECKHX IPOLIECCOB MJsl aHaiu3a, ONTUMHU3ALMU W CHUHTE3a
XUMHKO-TEXHOJIOTHYECKHX CcHUcTeM. OCHOBHBIE TPUEMBI MaTEMaTHUYECKOTO MOCIHPOBAHUS:
SMITUPUYECKHUMA, CTPYKTYPHBIN ((U3UKO-XUMHUYECKUH) U1 KOMOMHUPOBAHHBIA (TEOPETUUCCKHIN).
ITocTpoeHne cTaTMYecKuX UM AMHAMUYECKUX Mozeied. Pemenue npsameix 3aaad. [IpoexkTHbIN u
MOBEPOYHBII (OIIEHOYHBIN) pacueT mnpoieccoB. Pemenne o6patubix 3agau. [lapamerpuueckas u
CTPYKTypHasi HICHTU(UKAIMS MaTeMaTHUECKUX MOJEIeH. YCTaHOBJIEHHE aJIeKBaTHOCTH
MaTemMaTuyeckux  Mojenei. CrpaTeruss NPOBENCHUS  PAaCUETHBIX  MCCIENOBAaHUN 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 anmnpoKCUMalUU. AHAIUTUYECKUN W aITOPUTMUYECKUN MOIXOAbI IS
pellleHusl 3aJa4yd annpoOKCUMAalLMU Ui JIMHEHHBIX W JIMHEApU30BaHHBIX MOJZEIEH METOJ0M
HAaUMEHBIIINX KBAJPaTOB;

- 3aKOH HOPMAJIBHOIO pACIpPENENICHUs M BEKTOPHBIX CIy4YallHBIX BEJIWYMHBI U
OIPENEIICHUE MX YHMCIIOBBIX XapaKTEpPUCTHK. MaTemaTH4ecKoe OXKHIAHHE W JUCIEPCHs I
BEKTOPHBIX CIIyYallHbIX BEJWYMH. J[MCIIEPCUOHHBIM M KOPpENSALUMOHHBIA aHanu3. [lonsaTus
JUCIIEPCUU  BOCIIPOM3BOJMMOCTH M AJEKBAaTHOCTH, a TaKK€ OCTATOYHOM JUCIEPCHUH.
Onpenenenue BHIOOPOUHBIX KOA(PPHUIHMEHTOB KOPpENALUU U KOAIPPHUIHUEHTAa MHOKECTBEHHOH
Koppensinuu. CTaTHCTUYECKUHA TOAXOA K ONpPEACTCHHIO OMMOOK M MOTPEHIHOCTed B
JKCIIEPUMEHTAIBHBIX TOUKAaX U3MEPEHUN;

- PETPECCUOHHBIA U KOPPEISLUUOHHBIA aHAIA3 I MOCTPOEHUS SMIIUPUUECKUX MOJIETEH
Ha OCHOBE JaHHBIX IACCUBHOIO 3KcrepuMeHTa. [loHsATHS (yHKIMM OTKIMKA W (AKTOPOB.
OcHOBHbBIE JTOMYUICHHUS] PErPECCMOHHOIO M KOPPEISAMOHHOTO aHanu3a. Kpurepuu mnpoBepku
OJTHOPOJHOCTH Jaucnepcuil. BpiGop BuAa ypaBHEHUH perpeccHM, a Takke OIpe/eleHne
KOA((UIIMEHTOB pPErpeccud M MX 3HAYMMOCTH C HCIOJIb30BaHMEM Kputepusi CTblOJEHTA.
[Iponienypa  MCKJIOYEHUS  HE3HAUMMbIX  Kod(p¢uuumeHToB  perpeccur.  OmnpexneneHue
aJICKBaTHOCTH PErPECCUOHHBIX MOJENEN € MOMOIIBIO KpuTepus duniepa;

- OCHOBHBI€ I0JIO’KEHHS TEOPUH TUIAHUPOBaHUA dKcriepuMeHTOB (I): MOoTHbIN GakTOpHBIHI
skcriepuMenT (IIDD) u obpaborka ero pe3ynbraroB. ONTUMAabHBIE CBOWCTBA MAaTPUIIBI
IUIAaHUPOBaHUSI M CBOMCTBO OpPTOroHalIbHOCTH. OmpeneneHue KodhGUIMEHTOB MojeneH, ux
3HaYMMOCTH W TpPOBEpKa aJeKBATHOCTH ypaBHEHHs perpeccuu. CBoHcTBO poTaTabenbHOCTH
MOJIHOTO (PaKTOPHOTO SKCIIEPUMEHTA;

- OCHOBHbIE TOJOXEHHUs TEOPUH IUIaHUpoBaHMsA dKcriepuMeHTOB (II): opToroHanbHbIHN
HeHTpadbHbI KoMno3unuoHHbH miad (OLIKII) sxcnepuMeHnTOB 1 06paboTKa €ro pe3yiabTaToB.
ObecnieueHne OpTOrOHAILHOCTH MAaTPULIbl IUTAHUPOBAHUS U ONPEEIICHNE BEIMYMHBI 3BE€3/IHOTO
wieda. Ormnpenenenue KOd(PQHUIMEHTOB MOJENH, UX 3HAUMMOCTH U OIEHKAa aJIeKBaTHOCTH
ypaBHEHHUs perpeccuu. PacueTHoe BBIYUCIIEHNE KOOPAMHAT TOUKH ONTUMYMa (3KCTpeMyMa);

- ONTUMU3ALUS DKCIEPUMEHTAJIbHBIX HMCCIEAOBAaHUN C INPUMEHEHHEM MeTtoja bokca-
Bunbcona. OcHOBHBIE TOAXOABl K ONTHUMH3ALMM OSKCIEPUMEHTAIBHBIX HMCCIEAOBAHUM.
OKCepuMEeHTaIbHO-CTaTUCTUYEeCKUT MeTon. CTpareruss IBMKEHHMS K ONTHUMYMY IL€JI€BON
¢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:

- 9JTambl MaTeMaTH4eckoro MozenupoBaHus. POpMyIHpOBKa TUIOTE3, MOCTPOCHHUE
MaTEeMaTHYECKOTO OMHUCAaHUs, Pa3padoTKa MOJCIUPYIOLIETO AITOPUTMA, POBEPKA aIEKBATHOCTH



MOJENM W MIACHTU(UKAIUS UX I[apaMeTpoB, pAacUETHBIE MCCIEIOBAHUS (BBIYMCIUTEIbHBIN
SKCTIIEPUMEHT);

- COCTaBJICHHE CUCTEM YPaBHEHHI MaTEMAaTUYECKOTIO ONUCAHMS MPOLIECCOB U pa3paboTKa
(BbIOOpP)  aNrOpUTMOB UX pemieHusd. biouHBI NPUHLMI [OCTPOCHMSI CTPYKTYPHBIX
mMareMaTHueckux mojeneil. O0o0ueHHoe onucaHue JABMKEHMs MOTOKOB (a3 B ammaparax ¢
NOMOULIbI0  TUAPOAMHAMHUYECKUX  MOJENEH,  YUYMTHIBAIOUIMX  COCPEJAOTOYEHHBIE U
pacrpe/ie/ieHHble MCTOYHHMKHM BEIIECTBA W SHEpruu (TerioTsl). JlokalbHble MHTEHCHUBHOCTU
UCTOYHMKOB BEIIECTBA M TEIJIOTHI B IIOTOKaX, COOTBETCTBYIOIIME Ppa3IMYHBIM (PHU3HKO-
XUMHUYECKHUX IpoueccaM. OCHOBHbIE THUIIBI YpaBHEHUI MaTEMaTHUYECKOIO OMMCAHMSI XUMHUKO-
TEXHOJIOTHYECKHUX IPOLECCOB — KOHEYHblE, OOBIKHOBEHHblE auddepeHnanbuple U
nuddepeHaIbHbIe YpaBHEHHS B YACTHBIX POU3BOIHBIX;

- MareMaTH4eCKOe MOJEIMPOBAaHUE CTAlMOHAPHBIX U JIMHAMUYECKUX DPEKHUMOB
THJIPABINYECKUX MPOLIECCOB B TPYOOIIPOBOIHBIX CUCTEMAX, IJI00abHBIE U IE€KOMIIO3ULIMOHHBIE
METOJIbl PEIICHUsS] CHUCTEM HEIMHEMHBIX YPAaBHEHMH, a TaKK€ SBHbIE M HESIBHBIE METOJIbI
YUCJICHHOTO PELIeHUsl CUCTEM OOBIKHOBEHHBIX AMpdepeHunanbubix ypaBHeHui. CocraBieHue
YpaBHEHHI MaTeMaTUYEeCKOTro omucaHus mpoiecca. [loctpoeHne MHOOPMAIMOHHBIX MAaTpPHIL
MaTeMaTUYeCKUX Mojenell g BblOOpa OOLIEro ajaropuTMa pelieHus — MOJENIUPYIOLIEro
aropur™a.  Peanuszanms — anropuTMOB  pPELICHHS  HEJMHEMHBIX M OOBIKHOBEHHBIX
muddepeHnaIbHbpIX ypaBHeHUH. Omnmcanue crannoHapHbIX pexkuMoB XTII ¢ mpuMeHeHHeM
CUCTEM JIMHEHHBIX W HEIMHEWHBIX YpaBHEHMH. lTepallMOHHBIE aNrOPUTMbBI PELIEHUS.
[IpumeHeHne MeTOAOB MNpOCThIX HUTepauuii 1 HeloroHa-PadcoHa ais moiydeHus pelieHus.
[IpobGnema cxoammocTH Tpoliecca pemieHus. JJeKOMMO3UIIMOHHBIM METOJl PEUICHUs CIIOMKHBIX
CHUCTEM KOHEUHBIX ypaBHeHMH. [locTpoeHue uH-GpOpMaALMOHHONM MaTpulbl JUId BBIOOpa
ONTUMAIIFHOTO AITOPUTMA pemieHus 3aaa4yn. [lonarue xxectkocT cucteM auddepeHnnaibHbIX
YpPaBHEHUH U KPUTEPUHU JKECTKOCTH. SIBHBIE (ObICTphIE) U HEsSIBHbIE (MENJICHHBIE) METOMAbI
pewenus. Metopl iepBoro (MeroJ Ditnepa), Broporo ( MOAU(PHUIMPOBaHHBIE METOIbI Ditepa)
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.
[IpuMeHeHHEe HEABHBIX METOJOB JJIsi PEHICHHUS JKECTKUX CUCTeM Au(¢epeHInaTIbHbIX
ypaBHeHHH. Onpenenenns mara MHTErpUpOBaHysl HTEpallMOHHBIM MeTo oM. MeTtonoB Kpanka-
Hukonbcona (MeTon Tpamneuui);

- MaTEMaTUYECKOe MOJEIUPOBAHUE CTAMOHAPHBIX PEXKUMOB IIPOLIECCOB TEILIONEpEaadH
B IJJACTUHYATBIX M 3MEEBHKOBBIX TEIUIOOOMEHHUMKAX. MaTemaTuyeckoe OMMcaHue MpoIeccoB ¢
IPUMEHEHHEM MOJeNiel WJealbHOIO CMEUIeHUs W BbITeCHeHMs. Bpibop u rpaduueckoe
IpEJICTaBICHUE AITOPUTMOB pelieHus. [IpruMeHeHrne cTaHIapTHBIX METOJOB BBIYMCIUTENBHON
MaTEMaTHUKH JIJIs1 pELICHMs 3a/1a4;

- MaTeMaTH4YECKOE MOJIECIMPOBAHUE CTALIMOHAPHBIX PEKUMOB MPOLECCOB TENIIONEPEIadn
B MPSMOTOYHBIX U MPOTUBOTOUHBIX TPYOUaTHIX TEMJIOOOMEHHHKOB, pelieHue 3agaun Komm u
KpaeBoOH 3a/1a4M MPU WHTETPUPOBAHUH CUCTEM OOBIKHOBEHHBIX TU(HEpeHIINATbHBIX YPaBHEHUH.
MaremaTtuueckoe OnmucaHUE MPOLECCOB C MPUMEHEHUEM MOJeNeld HICaIbHOTO BBITECHEHUS.
Pemenne 3amaun Komm u kpaeBoil 3amaun. IlpencraBneHne anropuTMOB BBIUMCIEHUH B BHJIE
MH(OPMALIMOHHON MAaTpHIlbl CHUCTEMbl YpPaBHEHHUH MaTeMaTU4YecKOro OMHCAHUsS U OJOK-CXeM
pacuetoB. Maremarudeckoe onucanue XTIl ¢ mnpuMeHeHHeM cHCTeM OOBIKHOBEHHBIX
muddepeHMaIbHbBIX ypaBHeHU. Onucanue oOBEKTOB C paclpesieleHHBIMU B MPOCTPAHCTBE
napamerpamMu. GopMyJIHMpPOBKA HAYaJIbHBIX W KPAE€BBIX YCJIOBUH 3a7ad perieHus. YuciIeHHbIA
anroput™ l-ro mopsaaka g pemeHus 3anaun Komm. Meron «IpucTpenku» s pelieHHUs
KpaeBOM 3a/1auu;

- MAaT€MaTU4eCKOE MOJACINPOBAHNE CTALMOHAPHBIX PEKUMOB IPOLECCOB B PEAKTOPAX C
Memankoid. OnucaHue MUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKaHMsI IPOU3BOJIBHBIX



CIIOKHBIX XHMHYECKHUX peakiuil B JKuUAKOW (aze Ui MHOTOKOMIIOHEHTHBIX CHCTEM.
OmnpezneneHue KIIOYEBBIX KOMIIOHEHTOB CIIOKHBIX XMUMMUYECKHX PpEakUuil ¢ HIpUMEHEHUEM
METO/IOB JIMHEHHON alreOpbl - PAaHTOB MATPUI CTEXHOMETPUUECKUX KOI(P(PHUIIMEHTOB PEAKIIHH.
MaremaTnueckoe ONHMCAHHE PEAKTOPHOIO Ipolecca ¢ pyOalikod Ui HPOM3BOJBHON CXEMbI
IPOTEKaHUs XMMUYECKOH peakiuu. BpiOOp anropuTMoB pelieHus 3ajadd ¢ NPUMEHEHHEM
UHPOPMALIMOHHOM  MaTpHIbl  CHCTEMBbl  YpaBHEHHH  MaTeMaTW4YecKOro  ONHCAaHUS |
IPEJCTaBICHUS AJITOPUTMA PEIIEHUS C HOMOILBIO OJIOK-CXEMBbI pacueTa IpoLecca;

- MaTeMaTU4eCKOe MOJICIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB IPOIIECCOB B PEAKTOpax
c Memankoil. MaremaTndeckass TOCTaHOBKA 3aJadyd JUIsl pEakuud C [POU3BOJILHOU
cTrexuoMeTpudeckoil cxemoi. dopmynupoBka 3amaun Komm — 3agaum ¢ HayalbHBIMU
yclnoBUAMHU. Pa3HOCTHOE TMpencTaBI€HHUE CHCTEMBbl OOBIKHOBEHHBIX JH(QepeHIHaTIbHbIX
ypaBHeHui. IlocTpoeHne WHPOPMALMOHHOM MaTpulbl Ui BbIOOpa anropuTMa pereHHs.
I'paduueckoe npecTaBieHUEe aITOPUTMA PELIEHUs B BUJIE OJOK-CXEMBI pacyera;

- MaTeMaTU4YeCKOEe MOJICIHPOBAHNE CTAIMOHAPHBIX PEKHMOB B TPYOUATBIX pEaKTopax C
OPSMOTOYHBIM U IPOTUBOTOYHBIM JBM)KEHUEM TeIUIOHOcUTeneil. MaremMaTHueckass OCTaHOBKA
3a/1a4M JUIS PEaklMM C KOHKPETHOM CTEXMOMETpHYecKor cxeMmon. @opmynupoBka 3aaaun Komm
— 3aJa4d C HAYaJbHBIMH YCJOBUSMH W KpPAaeBOW 3a/a4d — 33/1a4M C KPACBBIMH YCIOBHUSMH.
Pa3HocTHOE TmpeacTaBiIeHHE CUCTEM OOBIKHOBEHHBIX JIU(QepeHIMaIbHbIX YpaBHEHUH.
[Toctpoerne MHPOPMANMOHHBIX MATPHIl JJs BBIOOpa anropuTMoB pemeHus. [ 'paduueckoe
IpeJCTaBICHNE AITOPUTMOB PELICHHS B BUE OJIOK-CXEMBbI pacueTa;

- MaTeMaTH4YeCKOe MOJIEIMPOBAHNE HECTALIMOHAPHBIX PEKUMOB IPOLIECCOB B TPYOUATHIX
pPEeaKTOpax M YUCICHHBIE aJITOPUTMBI IUCKPETU3ALNH TSl pEIICHUS cCUCTEM TU(depeHIINaTbHBIX
YPaBHEHMH € 4aCTHBIMHU NPOU3BOJHBIMHU. MaTeMaTHuecKasi IIOCTAaHOBKA 3aJjaudl JJIsl peakluu ¢
KOHKPETHOH CTEXHOMETPHYECKOU cxeMor. POpMynMpOBKa HAaYaIbHBIX U IPAHUYHBIX YCIOBUU.
Huddepennmanpaple  ypaBHEHHsS B YaCTHBIX  NPOM3BOAHBIX -  DIUIMIITHYECKOTO,
napaboJMYeckoro ¥ TUHepOOIMYECKOro  THMOB.  ANTOPUTMBI  PELIEHHUs  ypaBHEHUH
napabonuyeckoro  Tuma. Maremartudeckas ~ MOAETh ~XMMHYECKOTO  NpPEBpamieHus B
U30TEPMHUYECKUX YCIIOBHSX JIJISl HECTAIMOHAPHOTO MpoIecca B TpyOUaThIX ammaparax ¢ y4eToMm
IPO/IOJIBHOTO TEpEeMEIIMBAaHUs U C MPUMEHEHHEM OJHOoNapaMeTpudeckoil auddy3noHHON
MOJIENTN /ISl OMTUCAHUS THAPOJANHAMHYECKOW OOCTAHOBKM B PEAKIIMOHHOM IMOTOKE. AJTOPUTMBI
pelieHuss B BHJE CHUCTEM  HEJIMHEMHBIX  ypaBHEHHMH, a Takke OOBIKHOBEHHBIX
TuddepeHIMaIbHbIX YpaBHEHUH IEPBOTO U BTOPOT'O MOPSIKOB;

- MaTeMaTHYeCKOe MOJACITUPOBAHHUE CTAI[HOHAPHBIX PEKUMOB IPOIIECCOB HEMPEPHIBHON
MHOTOKOMIIOHEHTHOM pekTHUHUKanuu U abcopOiuu. MaremaTHueckoe ONMCaHue Ipoliecca
MHOTOKOMIIOHEHTHOW peKTU(UKAIMH B TapenpyaToil KosoHHe. MojenupoBaHue (Ha3oBOro
pPaBHOBECHSI U TPOIIECcCa MAcCoIepeiaud Ha TapejaKaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. Yder
TEIUIOBBIX OallaHCOB Ha Tapelikax IMpd MOJEIMPOBAHUU TIpolecca B PEKTU(UKALUOHHOU
KOJIOHHE. JIeKOMITO3UIIMOHHBIN aJrOpUTM pacyera Tpolecca PEeKTH(PHUKAIUA B KOJIOHHOM
anmapare. MaTeMaTH4ecKoe OINKCaHHE Tpoliecca MHOTOKOMIIOHEHTHOH abcopOuumu B
HAcaJOYHOM KOJIOHHE. MojenupoBaHue mpolecca MHOTOKOMIIOHEHTHOH Maccomepenadu B
CeKIMSIX HACAIOYHOW KOJIOHHBI. AJTOPHTM pEUICHHs KpaeBOW 3aladd Ui MOJEIUPOBAHUS
npoiiecca abcopOLUU B HACAI0UHON KOJIOHHE.

3.4. OCHOBBI ONITUMU3AINHA XUMHKO-TEXHOJIOTUYECKUX TTPOIIECCOB:

- peumieHHe 3ajad  ONTHMHU3ALMU C TEPMOAMHAMHYECKMMHM, TEXHOJIOTHUYECKUMH,
HYKOHOMHUYECKUMH, TEXHUKO-3KOHOMUYECKUMH U SKOJIOTMYECKUMHU KPUTEPUSIMH ONTUMAIBHOCTH.
Onrtumanenbie  pecypcocOeperaroniue XTII. Bbeibop kpuTepueB ONTHMAIBHOCTH (IIETEBBIX
¢ynkuuit). PopMyIMpOBKa MHOTOKpUTEpHAIBHOW 3agaud  onTuMu3auuu. OcoOeHHOCTH
pelieHuss  ONTUMU3AUMOHHBIX  3agad XTI mpum  HanMuuu  HECKOJIBKUX — KPUTEPHUEB



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

- QITOPUTMBI OJHOMEPHOM M MHOTOMEPHOM ONTHUMU3alUMU. MeTOoJbl CKaHUPOBAHUS,
JIOKaJIU3allMA dKCTPEMyMa, 30J10TOro ceueHus U uucen duboHaum B ciiydae OJHOMEPHOU
ONTUMM3ALMU. MeTO bl MHOTOMEPHOM ONTHUMU3AIMHA HYJIEBOr0, IEPBOIO U BTOPOTO MOPSIKOB.
CuMIUIeKCHBIE, CIy4YyalHblEe M TPAJUEHTHBICE METOJbl MHOIOMEPHOM onTuMHu3auud. MeTon

mTpadHBIX QYHKIIHA.
3.5. 3akmtouyeHue:

- npuMeHeHue KomnbloTepHbix Mozened XTIl mpu mpoekTUpOBaHMM XUMHUYECKHUX
npou3BoAcTB — B CAIIP. 3amaun cucrem aBroMaruzupoBaHHoro mnpoektupoBanus (CAIIP) u
CTPYKTYpa CHCTEM KOMIBIOTEPHOTO HpoeKTHpoBaHUs. VH(popManMOHHOE W MaTeMaTH4YecKoe
obecrieuenue CAIIP. ABToMaTH3MPOBAHHOE MPOCKTUPOBAHKUE C MPUMEHEHUEM KOMIThIOTEPHBIX
monener XTII;

- IIPUMEHEHHE KOMIBIOTEpHbIX Mozened XTIl mpu ynpaBieHUHM TEXHOJIOTMYECKUMH

npoueccamu — B ACVYTIL. Kommnbstorepnoe moaenupoBanne XTII B pexume peanbHOro
BpeMeHd. Cuctemsl mpsiMoro mu(poBoro (KOMIBIOTEPHOI0) YINPaBICHUS TEXHOJIOTHYECKUMU
Mporeccami. OcobenHoct  peanu3aiuu KOMITHIOTEPHBIX moxpenenn  XTII B

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

B 3aueTHBIX B akagewm.
Buapl yue6HOI paboThl €MHHLIAX yacax

O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY 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 CHHUILINHBI
""JHeproHachllleHHbIe MaTepHaJibl: BUAbI, CBOWCTBA, IPUMeHeHHe"'
(b1.5.28)

1. Hean AMCHMIVIMHBI — O3HAKOMJIEHHE OOYYAIONIMXCS C OCHOBHBIMH IMOHSATUSIMHU B
MOPOXO/IETNH; KiIacCUPUKAUel BOOPY)KEHMH M SHEProHachIIIEHHbIX MartepuaioB (OM) —
IIOPOXOB, TBEPABbIX pakeTHbIX TOmMB (TPT), mMpoTeXHNYECKMX COCTaBOB M T.II.; KOMIUIEKCOM
TpeOoBaHUH, NPeabIBISIEMbIX K OM; OCHOBHBIMU BHJIaMU SHEPreTHYECKHUX IMpeBpaiieHnii OM
(TepMHYecKOe pa3ioKeHue, TOpeHue, JETOHAIUS ); YHEPTeTHUECKUMH XapakTepucTukaMu OM u
METOJIJaMH UX OIpe/eeHHs]; MPUHIUIHAIBHBIMU TEXHOJIOTHUYECKUMH CXEMaMHU MPOU3BOACTBA U
UACSIMM, 3aJI0)KEHHBIMM B OCHOBHBIE TEXHOJIOTMUECKHE IIpolecchl. B Kypce ynensercs
BHHMaHue K OM, mpUMEHsSEeMbIM Kak B OOOPOHHBIX, TaK M TPa)XJaHCKHUX LENsX (TOPOXOBbIE
AKKyMYJIATOPBI JIaBJICHUS, IBUraTeIM MCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM, METEOPOJIOTMUECKUE
pakeThl, MPOTHUBOTPAIOBbIE CUCTEMbI, MAarHUTO-TUIPOJUHAMHYECKHUE TEHEPATOPhl, a3P0O30JIbHbIE
CHCTEMBI OKAPOTYIIEHUs, TypOOOYpHI U T.I1.).

OCHOBHBIMU 337JauaMU AUCLHUIIIINHBI SBISIOTCS:

- JaTh TpEACTaBIEHUS 00 DHHEPrOHACHIIICHHBIX MaTepuaiax Kak 3((EeKTUBHBIX
WMCTOYHHMKAX DHEPTUU JJII BOCHHOW W TPAXKTAHCKOW TEXHUKH W HOBBIX TEXHOJIOTHH M OOIIeH
kiaccudukanuu IM;



- chopmMupoBaTh  YETKHE  TMPEICTAaBICHHS 00  OCHOBHBIX  DSHEPreTHYECKHX
XapaKTepucTHUKax DM, TECOPETHUECKUX OCHOBAX U MPAKTHUECKUX METOAaX UX pacuéra;

- TMO3HAKOMUTh C MNPUHLIUNHAIBHBIMA TEXHOJOTHMYECKHMMH CXEeMaMH MoiydeHuss OM
pa3IMYHBIX TUIIOB;

- J1aTh MpeACTaBICHHUE O MpoIleccax ropeHust v B3pbiBa DM.

Ienu u 3amaun Kypca JOCTUTAIOTCS C TIOMOIIbIO 03HAKOMJICHHSI CTYIEHTOB:

- C OCHOBHBIMH THIIAMH DSHEPTOHACHIIICHHBIX MAaTepUaIoB MW TpPeOOBaHUIMU,
peIbsABIsIEMbIMUA K DM pa3uuHOro Ha3HAUYCHUS;

- C COBPEMEHHBIM COCTOSIHUEM HAYKH 00 YHEproHaChIIIEHHbIX MaTepuaiax;

- C OCHOBaMH IIPOIIECCOB U3TOTOBIIEHUS U MepepadoTku DM B U3emus;

- OPUEHTHPOBOYHBIMH CIIOCOOAMU OIICHKU U TOYHBIMH TEPMOJIUHAMUYCCKUMHI METOJIaMU
pacuéra SHEPreTHUYECKUX XapakTeprucTuK DM ¢ ucroiib30BaHUEM OBICTpOIelicTBYIOMKUX DBM;

- C OCHOBHBIMHM BHJIaMH SHEPTeTUUECKHUX MpeBpalleHnii DM B TeXHUKE: TEPMUUYECKOM
pa3’0KEeHUH, TOPEHUH, AETOHAIMH (B3pBIBE) U BO3ACUCTBUS MPOAYKTOB TOPEHUS M B3pbIBa Ha
OKPY’KAIOIIYIO CPENy.

JucuuminHa "OHEpProHachllllEHHbIE MaTepUalibl: BHUJbI, CBOWCTBA, MNpUMEHEHHUE"
0asupyeTcs Ha 3HAHUSX U YMCHHSIX, MTOJIYUCHHBIX CTYJICHTAMH IIPH U3ydeHUU (DU3UKH, OOIICH 1
HEOPraHMYECKO XUMUU, MATEMAaTUKU, XUMUYECKON TE€PMOIMHAMUKHU.

2. TpeOoBaHus K pe3yJIbTATAM OCBOCHHS JUCHUIIMHBI

W3ydyenne ucHUIUIMHBL  «OHEProHACHIIEHHbIE  MaTepualbl:  BUIbI, CBOWCTBA,
IPUMEHEHHEe» IPU MOATOTOBKE CHEIMAIMCTOB MO CHELHUATbHOCTH «XHUMHUYECKas TEXHOJIOIUs
DHEPTOHACHIIICHHBIX MAaTepHAJIOB H3JENMK»  HANpaBIIEeHO HAa TNPHOOPETCHHE CIIEAYIOMINX
KOMIIETCHIINH.

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

- CIIOCOOHOCTBIO ~ HCHOJB30BATh  MaTEeMAaTHYECKHE,  €CTECTBEHHOHAy4YHbIE U
WH)KCHEPHBIC 3HAHUS JIUTsl peIlleHHs 3a1a4 cBoel npodeccnonansHoi aestenproct (OITK-1);

- CIIOCOOHOCTBIO pelIaTh 3aJauyd NpOQPecCUOHATBHOM JAEATENIbHOCTH 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 PEKOMEHAALNHU MO UCIIOIb30BAHUIO PE3YJIbTaTOB
Hay4HbIX ucciaenoBanmii (ITK-13)

ITpodeccronanbHO-CIEUANTU3UPOBAHHBIE:

- CHOCOOHOCTBIO YIPABIATh TEXHOJIOTMYECKHMMM MpPOLEccCaMH IOJIy4eHHUs IOPOXOB,
TBEP/BIX PAKETHBIX TOIUIMB, MTOJMMEPHBIX KOMIIO3ULIMOHHBIX MAaTEPHUAJIOB U U3JIENUNA U3 HUX, a
TaK)K€ OTAENbHBIX KOMIIOHEHTOB, IPOrHO3UPOBATh U PEryJIMpOBaTh MX OSKCIUIyaTallMOHHBIE
CBOMCTBA, OTPENEIISATh apaMeTpbl TEXHOJIOTHYECKUX MporeccoB ux nomydenus ([ICK-2.1);

B pe3ynomame uzyuenun Oucyunaunovl CmyoeHm 00J1)4CeH .

3HamMb:

— BHIbl COBPEMEHHBIX HCTOUYHHMKOB HsHepruu (BB, mopoxa, TPT, nuporexunuueckue
COCTaBbl) JUIsl BOEHHOM (apTUJUIEpUHCKONM M pAKETHOM) TEXHUKHM M TEXHHUKH JUIS
IPa)XAaHCKOTO IPUMEHEHMS],;

— DHepreTH4eckue M OaUIMCTHUYECKUE XaAPaKTEPUCTUKM OM pas3iauMyHOro Ha3Ha4eHus,
METO/bI UX pacyeTa U HKCIEPUMEHTAIBHOTO U3MEPEHNUS;



— OCHOBHBIE BHJBl JSHEPreTHUUECKUX MpeBpailleHuid OM (TepMUYecKOe pa3IoKeHHE,
rOpeHue, JEeTOHAIIHSA);

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

ymems.

— pasnuyaTh OCHOBHBIC BHJIbI JHEPreTHYECKUX MpeBpamieHuit DM (Tepmudeckoe
pa3lioKeHWe, TOpeHUe, JIeTOHAIMs) [0 DHEProBBIICTHUIO, CKOPOCTU MpEBpallleHHUS,
OTaHOJICITUYECKUM TTPOSIBIICHUSIM

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

el1a0emn:

— TMPaKTUYECKMMHU HaBBIKAMHU pacy€Ta JHEPreTMYECKUX XapakTepuctuk OM
Pa3IMYHOTO HA3HAYCHUS;

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

JucuumnuHa "ODHEpProHachllIEHHbIE MaTepuasbl: BHJbI, CBONCTBA, NpUMEHEHHE"
OasupyeTcss Ha 3HAHUSX M YMEHHSIX, MOJYUYEHHBIX CTyJEHTAMH MpPU H3YyYECHUH (PUMKH,
MaTeMaTHKH, O0IIel U HEOPraHWICCKOM, OPTraHMIECKON XUMUU, XUMAYECKOW TEPMOIUHAMHUKH,
MEXaHUKH M WH)KCHEPHOU rpaduKu.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

[lonsiTie O »HEpProHACHIIEHHBIX (PHEproeMkux) marepuanax (OM) Kak MOIIHBIX
uctoyHukax sHepruu. Kinaccudukanus OM mo npuMeHeHHIo: B3pbiBuaThle BemiecTBa (BB),
1I0pOXa, PaKEeTHbIE TOIUIMBA (TBEpJblE, KHUJKHE, THOpuaHbIe), nupoTtexHuyeckue cmecu (I1C).
TpeboBanusi, npeabsasiasieMmbie K BB, mopoxam, TPT u I1C.

Knaccudpukanys XMMHUYECKHMX paKETHbIX TOIUIMB (KUIKHUE, TBEpAbIE, THOPHUIHBIE).
Knaccugukanus (Buapl) nopoxoB U TPT (mupokcunuHOBbIE, OalIMCTUTHBIE, KOPIUTHBIE,
chepuueckue, cmeceBbie). X mpumepHble COCTaBbl M OOJACTH TMPUMEHEHHUs (CTPEITKOBOE
OpyXHe, apTWIIepuiickue u pakeTHble cucTeMmbl). Macca 3apsjpoB mnopoxoB u TPT,
UCIIOJIb3YEMBIX B Pa3IMYHBIX CHCTEMAX.

Knaccupukanus n macmradbsl npumeHenus IIC. Kommonentsr IIC: okucnurenw,
roproyee, LEMEHTATOPbl, J100aBKM CIELMAIbLHOrO Ha3HaYeHHs. DQPQPEKThl, JOCTUTAEMbIE C
nomotisio [1C. Ocobennoctu ropenus I1C. Tpebosanus, npeabssisiemsle k [1C.

Henenne BB mno xwummuueckoMy cocraBy. llpuHimunel koHcTpyupoBanus BB wu
HHEProeMKHX KOMIOHEHTOB MopoxoB U TPT. OcHoBHble peakuuu X noiydeHus. TpebGoBaHus,
npeabssisiemele K BB pasnuyHoro Ha3HaueHus.

Kpatkne wucropuyeckue cBeneHus 1o npuMeHeHutro OM. Ilpumenenne OM B
FPaXAAHCKUX LENAX JUIsl PEIIeHHs BaXXHBIX HAapOJHOXO3ANWCTBEHHBIX 3anad. [lonstue 00
YTUIIM3ALNN YHEPrETUUECKUX MATEPHAIIOB.

[lonsiTue 00 OCHOBHBIX (hopMax XHMHUYECKOro TMpeBpamieHus OM: MelIeHHOM
TEPMUYECKOM PA3JI0KEHUH, TOPEHUH, JeTOHAMU (B3pbiBe) OOIIas XapaKTepuCcTHKa IPOIECCOB.
CxopocTh pacrpocTpaHeHUs TOpeHHs] W B3pbiBa. lIporiecchl ropeHuss — OCHOBHOM HCTOYHHK
NOJyYEeHUs] SHEPruM Uil JKU3HM uenoBedecTBa. [loHsatme o ¢uznyeckol M XUMHUYECKOMH
cToiikocTH DM, TrapaHTUHHBIE CPOKHM XpaHeHHs. CaMOyCKOpSIONIMECS pPEAKUUHU - OCHOBA
IIPOLIECCOB TOPEHMsI M JETOHALMHU. TeIuloBOE, aBTOKATAIMTUYECKOE M ILIEMHOE YCKOPEHHE
peaxuii. OCHOBHBIE YCIIOBUS IPOTEKAHUS PeaKiMii B popme ropeHus 1 B3pbIBa.

IlonsTie o 4YyBcTBUTENBHOCTH OM K pazau4HbIM  BO3JCHCTBHAM: TEILIOBBIM,
MexaHu4yeckuM, (ynap, TpeHue) u ap. [loHsTne o mepexone ropeHus B JETOHAIUMIO U MEpHI
IIPEIOTBPALIEHMS NIPOLIECCa B YCIOBUAX ITPOU3BOJACTBA U XPAHEHUS.

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



¢ dy3uoHHbIH, peskumbl Topenust. 'openne BB, mopoxos u IIC. Poib 0TeuecTBEeHHBIX yUEHBIX
B CO3aHUH T€OPUU TOPEHHUS Ia30B U KOHJCHCUPOBAaHHBIX YJHEPT€TUYECKUX CUCTEM.

[Tonatne 06 OCHOBHBIX IMPOIECCAX, TPOUCXOIAINX PU APTHIUIEPUICKOM U PAKETHOM
BBICTpEJIE M B Ta30reHeparopax. 3aKOHbl ra3oo0pa3oBaHMs IpPU TOPEHUM. 3aBHCUMOCTH
CKOPOCTH TOpEHHUsI IOpOXOB OT JaBJIEHUS U HaudalnbHOW TemmepaTypel 3apsna (To). Hx
IpaKkTU4ecKoe 3HaueHue. I 'eomerpudeckue GopmMbl U pa3Mepbl TOPOXOBBIX 3aPsIJIOB.

OcHoBbl Teopuu B3pbiBa. DopMEI elicTBUS B3pbIBa (Opu3anTHOE U PyracHoe). CKOpOCTh
Y KpUTHUYECKHUH MaMeTp IEeTOHALMY, BEJIUYHHBI IaBJICHUH B I€TOHAMOHHOM BosHE. [ToHsTHE O
KymynaTuBHOM 3¢ ¢dekre. bamanc sHeprum mpu B3pbiBe. YapHble BOJIHBL. Paborta B3pbIBa.
Macmtabsl npumenenus BB B BoeHHOM gene u B HapoAaHOM xo3ssiictBe. PaccrosiHus,
0e30MacHbIE 110 AEUCTBUIO YAAPHBIX BOJIH.

3aKOHbl W OCHOBHBIE XapaKTEPUCTUKU JBIMKEHHMsS Ta30BOI0 IOTOKa (OCHOBHBIE
COOTHOLLIEHUS): YpPaBHEHHE COCTOSIHUS, YypaBHEHUS TEPMOJAMHAMUYECKOrO  Ipoliecca,
yCTAHOBUBIIIEECS T€UEHHE, OJHOMEPHOCTh TEUECHHUs, ypaBHEHHUE pacxoja (COXpaHEHUs Macchl),
YPaBHEHUE COXPAHEHUs SHEPTHUH.

OCHOBHBIE PHEPreTUYECKHE XaPaKTEPUCTUKH apTuiuiepuiickux nopoxos, TPT, BB u IIC:
Cuja II0poXa, MOTEHLMAJ, YAEIbHBIA HMITYJIbC, KAJIOPUMHOCTb, TEMIIEpaTypa TOpPEHUS U
B3pPbIBYATOr0 MPEBpaIeHUs. MEeTOabl UX KCIIEPUMEHTAILHOTO OIIPEIEICHHUS.

PacuérHble MeToAbl ompeaeneHUs 3Hepreruyeckux mnapamerpos OM. PasHoBecue
TEPMOJIMHAMMUYECKUX CUCTEM C (ha30BBIMM M XUMHUYECKUMH IpeBpauieHusMu. O0o0meEHHOoe
yYpaBHEHUE IMPEBPALLEHUS TOIIMBA IpU ropeHuu. OpHUEHTUPOBOYHBIN pacyeT cocTaBa U
TEMIIEPATYPHI IPOAYKTOB T'OPEHUA. YUET AUCCOLUALINH.

VYHuBepcabHBIA METON pacuera (a3oBOro M XHMMHYECKOTOo paBHOBecHs. OCHOBHBIC
ycioBus U gonyiueHus. OnpeneneHue napaMmeTrpoB paBHOBecHs. TepMOIMHAMUYECKUN pacyér
DHEPreTUYECKUX XapaKTepucTUK NopoxoB M TPT ¢ moMompr0 KOMIBIOTEPHBIX IHpPOrpamMm
(REAL, ACTPA).

Hcnonp3oBanue U poiib pa3audHbIX MOIMMEPOB it co3aanusg DM (nmopoxos, TPT, IIC).
IlonvumepHble  DHEPrOHACBILIEHHBIE  MaTCPUAJIBL. I'omorenHsle U reTeporeHHbIC
HHEPrOHACHIIIECHHbIE MaTepuabl. [IoHATHE 0 MOIMMEpPHBIX KOMIIO3UTaX. O yHKIIMY MOJIMMEPHBIX
KOMIIOHEHTOB B OM. TepMOoIuIacTel, 3J1aCTOMIACTBI, TEPMOPEAKTUBHBIE MONMMEpHl. CBs3yromue
HHEPrOHACHIIIEHHBIX MOJIMMEPHBIX MarepuayioB. [loHsTHe 0 miactuduxaropax. AKTHUBHBIE U

HEAaKTHUBHBIE  CBS3YIOLIME. OHEPrOHACHIINIEHHbIE TMOJUMEpPhl - HUTPATHl  LIEJUIIOJIO3bI,
MOJIMBUHUJIHUTPAT, a3UJ0COJEpKalMe TMojauMepsl W Ap. llomuMepsl jisi HEaKTUBHBIX
CBSI3YIOLIUX.

TexHonornueckue u (pusuko-mexaHuueckue cBoiictBa OM. OCHOBHBIE CHOCOOBI
nepepaboTku moiauMepcosaepkamux OM B uznenus. [IoHsATHE O TEXHOIOIMYECKHX CBOMCTBAX
HHEPrOHACHIIIEHHBIX MOJIMMEPHBIX MaTepuanoB. KpaTkue cBefeHHs O peosioTMU U TPUOOHHKE
HHEPrOHACHIILIEHHBIX TOJIMMEPHBIX KOMIIO3UTOB. BIMsSHME PpEOJIOTMUECKUX XapaKTEPUCTHK
KOMIIO3UTOB Ha crnocoObl ux nepepabotku. [lonste o KkoddduumeHTaX BBITSKKHY,
TEXHOJIOTUYHOCTH, O0KATHSL.

TpeboBanust k (U3HKO-MEXaHHMUYECKUM XapaKTepUCTUKaM MoiuMepHbIx OM. CBsi3b
(U3UKO-MEXaHUYECKUX  XapaKTepUCTUK C  YCIOBHSIMHU  XpaHEHMS W IpPUMEHEHHUs
HHEPrOHACHIIIEHHBIX U3/eNNi (Ha MpUMepe BKIAIHBIX U MPOYHO CKPEIUICHHBIX U3JIEHN).

brok-cxeMbl MPOU3BOACTB SHEPTOHACHIIIEHHBIX KOMIIO3UTOB — MeTarenbHbIX BB biok-
cxemsl mpou3BoicTB BB. Crioco6w1 monyuenus u3aenuii u3 BB u T1C. Borpocs! 6e3omacHocTy u
HKOJIOTUHU ITPU MOJIYYEHNUN YHEPTETUUECKUX MATEPHAIIOB.



4. O0béM y4eOHOM JUCHUIJIMHBI

o B 3a4éTHBIX B akazem.
Bunpl yaeOHoI paboThI
SIMHHIIAX gacax

OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1 36
Jlexuunu (Jlek) 0,75 27
[Tpaxtrueckue 3ansatus (I13) 0,25 9
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 CUMIIIMHBI
"BuyTpennsis damcTuka’’
(b1.5.29)

1. Hesm aucuuminHbl — GOpMUPOBAHUE Y CTYJCHTOB 3HaHUS OCHOB HAayKH O Mpolieccax,
IIPOTEKAIOLIUX IMPH BBICTPENIC B CTBOJIE OpPYIUs, B KaMepe CrOpaHUsl peaKTUBHOI'O JBUIATENS
(P/I) u razoreneparopa, MX aHaJIu3, PACCMOTPEHHE HA ITON OCHOBE TPEOOBAHMI 110 SHEPIETHUKE,
reoMeTpuu M rabapuraM, MNperbsABISIEMbIX K 3apsgaMm i PJ[ M CTBOJIBHBIX CHUCTEM,
IPUMEHSEMbIX KaK B OOOPOHHBIX, TaK M B TPAXKJAHCKUX LENSIX (IIOPOXOBBIE aKKyMYJSTOPHI
JABJICHUsI, [JBUTAaTE€IM MCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM, METEOpPOJIOTHUECKUE DPAKETHI,
IPOTHBOTPA/IOBBIE CHCTEMBI, MArHUTO-THAPOJMHAMUYECKHAE TEHEPATOPHI, TYpOOOYpHI U T.11.).

OCHOBHBIMU 3a7ja4aMU AUCLUAIIIINHBI ABJISIOTCS:

- JaTh NPEJCTAaBIEHHWE O BHYTPEHHEH OaJJIUCTHKE KaK OCHOBE KOHCTPYHPOBAHUS U
pacuéra apTHIIIIEpUICKUX U PAKETHBIX CUCTEM, OOETIPUIIACOB U METATENIbHBIX 3aps0B K HUM;

- JaTh MpeACTaBlI€HUE O Mpoleccax ropeHuss DM u ra3000pa3oBaHusi B MOCTOSITHHOM
00BEME;

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

- TI03HaKOMUTb C TEOPETUYECKUM OCHOBAaMHU pacyé€ra BHYTPUOAIITUCTHYECKUX
IIapaMeTpoB.

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

- C COBPEMEHHBIM COCTOSIHUEM HayKH B 00J1aCTH BHYTPEHHEH OaIMCTHKY;

- ¢ (hU3MYECKMMH OCHOBaMH IPe0Opa30BaHUs SHEPTUU B OPYKUHU, TIOHATHUSIMHU OCHOBHOM
U BTOPOCTETIEHHBIX paloT;

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

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

- C IIpOIECCaMU, IPOUCXOISIIMMH B Ta30BOM IIOTOKE BHYTpH coria JlaBais;

- C DKCHEPUMEHTAIbHBIMU METOJIaMH OIpeNeeHns] OAITMCTUYECKHX XapaKTePUCTUK
nopoxoB u TPT.

HuctmruinHa "BayTpennss Oamunctuka" Gasupyercs Ha 3HAHUAX M YMEHHSIX,
MOJIyYEHHBIX CTYyJ€HTaMU MpU H3y4yeHUH (U3UKK, MaTeMaTHK{, (U3UYECKOW XHMHUH,
XUMHYECKOM M TEXHMUYECKONM  TEpMOJMHAMHMKH, a TaKXe  CIEHUalIbHOIO  Kypca
"OHeproHachlIlEHHbIE MaTEPUAJIBI: BUJIbI, CBOWCTBA, IPUMEHEHHE".

2. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS AU CHUILIHHBI

W3yuenune qucuMIUIMHBI « BHYTpeHHSs OAJUIMCTHKA» MPU MOJATOTOBKE CHEIHAIMCTOB 110
CHELMANbHOCTH  «XUMHUYECKas TEXHOJOTHMS SHEPrOHACHIIIEHHBIX MAaTEpUanoB H3IEIuil»
HaMpaBJIeHO HA MPUOOPETEHHE CICAYIONINX KOMIIETCHIINH.



OO1IeKyIbTYpHBIE:
- CIOCOOHOCTBIO K aOCTPAKTHOMY MBIIIUIEHHUIO, aHanu3y, cuaTe3y (OK-1).
Oo6menpodeccuoHambHBIC:

- CHOCOOHOCTBIO  HUCIOJB30BAaTh  MaTeMaTUYEeCKUE,  €CTECTBEHHOHAy4YHble U
WH)KEHEPHBIC 3HAHUS JUTSl PEIICHHUs 3aa4 cBoei npodeccronanbHoi aesrenproctu (OITK-1);

- CHOCOOHOCTBIO pemiaTh 3aJayd Npo(ecCHOHANBHON JeATeIbHOCTH Ha OCHOBE
UHPOPMALIMOHHON © OuOnIMOorpaguueckoil KyJIbTypsl C TPUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJOTMH MU C Yy4eTOM OCHOBHBIX TpeOoBaHUN WHGOPMAIMOHHOMN
6e3onacuoctu (OITK-3).

[Ipodeccruonanbuele:

- CIIOCOOHOCTBIO H3Y4aTh HAyYHO-TEXHHUYECKYI0 HMH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT 110 TeMaTuke ucciaenoBanuii (ITK-10);

- CIOCOOHOCTBIO TUIAHMPOBATH U MPOBOJUTH HEOOXOAMMBIH SKCIIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATU3UPOBATH MOJy4YeHHBIE pe3yibTaThl ([TK-12).

[IpodeccronanbHO-CIEIUANTU3UPOBAHHBIE:

- CIOCOOHOCTBIO YINPABIATh TEXHOJOTHYECKHMMH MPOLECCaMH IOJIyY€HHUs TOPOXOB,
TBEPJBIX PAKETHBIX TOIUIMB, MOJIMMEPHBIX KOMITO3UIIMOHHBIX MAaTEPHUAJIOB U U3JICIIHIA U3 HUX, a
TaKk)Ke OTAENbHBIX KOMIIOHEHTOB, IPOTHO3UPOBATH U PEryJIMpPOBaTh MX DJKCIUTyaTallMOHHBIC
CBOWCTBA, OTPEICIATH apaMeTPhbl TEXHOJOTHUECKUX MporeccoB ux nonxydenus ([ICK-2.1);

- TOTOBHOCTBIO CHHTE3UPOBATh M HUCCIEIOBATh (U3UKO-XUMHUYECKHUE, B3pbIBUATHIE U
($U3NKO-MEXaHNYECKHE CBOWCTBA OJHEPrOHACHIIICHHBIX KOMIIOHEHTOB IIOPOXOB M TBEPBIX
paketHbix Torus (IICK-2.3);

- TOTOBHOCTBIO MIPOBOJUTH CTaHJAPTHBIC M CEPTU(UKALMOHHBIE UCIIBITAHUS TTOPOXOB,
TBEPJABIX PAKETHBIX TOIUIUB, MOJUMEPHBIX KOMIO3UIIMOHHBIX MaT€pUAOB M W3JEIHI Ha HX
ocHoge ([ICK-2.4)

B pezynomame uzyuenusn oucyuniaunsl cmyoeHm 00JMCcen:

3HamMb:

—  CYUIECTBYIONIME U TEPCIEKTHBHBbICE KOHCTPYKLIHUU 3apsAI0B U TYTH YBEIUUYCHUS
3¢ (HEeKTUBHOCTH UX ACHCTBUS,

—  B3aMMOCBS3b OAJUTMCTUYECKUX XapaKTEPHCTUK 3apsiioB C DHEPTETHUYECKUMH |
TeOMEeTPUUECKUMHU MapameTpamu OM;

— 3aKOHOMEPHOCTH Ta30000pa30BaHUsl TP TOPEHHH IIOpOXa B TIOCTOSHHOM H
NEPEMEHHOM 00bEME;

—  (usnueckue M TEPMOAMHAMHUYECKHE IPOLECCHI, MPOMCXOJAIIME B KaHaJle CTBOJA
opynus;

—  (usmueckue U TEPMOIUHAMUYECKHE TTPOIIECCHI, TPOUCXOIAIINE B BHYTPH KaMephl U
COIUTa PAKETHOTO JIBUTATEIIS;

— COBpEMEHHBII  YpOBEHb  (IMama3oHbl  W3MEHEHHWs)  DHEPreTMYecKux U
0aJUTMCTHYECKUX XapaKTepUCTUK mopoxoB u TPT;

—  OaUTMCTUYECKHE XapPaKTEPUCTUKH OCHOBHBIX THUIIOB apPTUJUICPHHCKHAX W PAKETHBIX
CHCTEM;

ymemn:

—  (opmynupoBaTh IpAMYIO U 00pATHYIO 33/1a4¥ BHYTPEHHEH OATTMCTHKY;

— METOJaMM TEepMOJMHAMHUYECKOTO pacuéTa MpOrHO3UPOBaTh IHEPreTUUYECKHE
XapaKTepUucTUKu DM;

—  OKCIIEPUMEHTAIBFHO OIPENENsATh CKOPOCTh TOPEHHS W JpYyrue OaJUITMCTHYECKUE
XapaKTepUCTHKU B MAaHOMETpUUYECKOI OomOe;

gnademo:

— COBpPEMEHHBIMU TMPEJICTaBICHUSIMH B O0JaCTH DHEPreTHMKH U BHYTPEHHEH
OammcTuk OM M OCHOBHBIX CIIOCOOOB pacuéTa W OSKCIEPUMEHTAIBLHOTO ONpeesieHus
XapaKTePUCTHK;

— TpPaKTHYECKUMU HaBbIKAaMU pacuéra HHEPreTMYEeCKHX XapaKTepucTuk OM



Pa3IMYHOTO Ha3HAYCHUS;
— HaBBIKAMM H3y4YeHHs H 0000meHuss wuHbOpManMK B 00JacTH pa3pabOTKH,
WCCJICIOBAHMSI M IPUMEHEHUSI SHEPTOHACKHIIIICHHBIX MaTEPUAIIOB.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

IIpenmer u 3amaun OammucTuku. JleneHne OANIMCTUKM Ha BHYTPEHHIOI U BHELIHIOKO.
CBs13b OQIITMCTUKY M TEXHOJIOTUH TPOU3BOCTBA TIOPOXOB.

OcCHOBHBIE COOTHOLIEHUS TEOPUH PEAKTUBHOIO JBMKCHMS. Y paBHEHHE MelepcKoro uist
MaTepUaJIbHOW TOYKU IIEpEeMEHHOM Macchl. PeaktuBHas cuna. Tsra nsurarens. Y penbHas Tara.
CkopocTh ucrteueHus razoB. CeKyHIHbIA pacxoj ra3oB.

@opmyna [{MOIKOBCKOTO I HIEAIbHOM CKOPOCTH OJHOCTYIIEHYATOM PaKETHhI.
MHorocryneHuarele  pakeTel. BiusHue napaMeTpoB pakeTsl Ha  CKOPOCTb  IIOJIETA.
JleficTBUTENIBHAS CKOPOCTH I10JIETA PAKETHI.

PaBHoBecHoe naBnenue B kamepe cropanus PJTT. BrnusHue mapamMeTpoB 3apsjaa H
JBUTATElsl Ha PaBHOBECHOE JaBiieHHE. BiusHue mnokasaTens CTENEHHM B 3aKOHE CKOpPOCTU
TOpEHMs Ha YCTOMYMBOCTD JABJICHUS B KAMEPE CTOPAHUS.

Teuenue raza no comny. CkopocTh 3ByKa B razax. MakcumaiabHasi CKOPOCTb UCTEUEHUS.
3aBUCHUMOCTB [1apaMETPOB ra3a OT MECTHOW CKOPOCTH IOTOKA. 3aBUCUMOCTb MECTHOM CKOPOCTH
3BYyKa OT CKOpocTH notoka. Kpurnueckas ckopocts. Popma cBEpX3ByKOBOTO COILIA.

Pa6ora corura P/]. ITnomane KpUTHYECKOTO M BBIXOJHOTO CEUEHUs COIUia. TeruioBbie U
ra3oJuHaMU4ecKre norepu. Pesxumbl paboThl CBEPX3BYKOBOI'O COILIA.

I'eomerpuueckuii  3akoH  ropenHus (mpuszHak  Beens). HWMnynbc — gaBieHus.
OHepreTuyeckre U OaNTUCTUYECKHE XapaKTEPUCTUKH ITOPOXOB.

brictpora razoobOpaszoBanusi. IloHsTHE O AETPECCUBHBIX M IMPOTPECCUBHBIX (POpMax.
ITytu oOecneueHuss mnporpeccMBHOro ropeHusi. CBs3b MeXAy TIeOMeTpHed Iopoxa U
oOpa3oBaHueM ra3oB (QyHKIMS GOPMBI).

HecooTBeTcTBHE T€OMETPUYECKOTO 3aKOHA TOPEHHS ONBITHBIM JIaHHBIM. Y JelbHas
ObICTpOTa ra3000pa30BaHUs — OIBITHASI XapaKTEPUCTUKA MPOrPEeCCUBHOCTU ropeHus. OTianune
OIIBITHON KPUBOM OT TEOPETUUECKOM.

3aBUCUMOCTh JIaBJICHHSI OT YCJIOBUW 3apspKaHUsl MPU TOPEHUM MOpPOXa B MOCTOSIHHOM
o0béme. Popmyna HoOms-IHumxkosa. OOmas ¢opmyna nupoctaTuku. TeopeTnueckas
3aBUCUMOCTB P(t). YUeT TermionoTeps.

dusndyecKknue OCHOBBI Ipolecca BbIcTpena. OCHOBHBIE NEPUOJIBI ABM)KEHUS CHapsla IO
KaHaJy CTBOJIAa M 3aBUCUMOCTH MEXJly apaMeTpaMiy B KaXKIOM MEPUOJE.

bananc sHeprum mnpu BBICTpENE U OCHOBHOE YpaBHEHHE BHYTPEHHEW OaJlIMCTUKU.
[Torenuman nopoxa. [lpenensHas ckopocts cHapsana. KII u ap. XxapakTepuCTUKHU BBICTpENa.

OcHoBHbIE 3amaun BHyTpeHHeH Oammmctuku. OOmme mnonstusa. Pemenue O3BbB
QHAIUTUYECKUMHU U TAaOIUYHBIMU MeTojgamu. llyTu yBennyeHus AylIbHOM CKOPOCTH CHapsna.
[TorrpaBouHbIe (hOpMYITBI BHYTPEHHEH OANTUCTUKH.

Mertoapl onpeiesieHust JaBJICHHS MTOPOXOBBIX ra30B. MaHnoMeTpuieckas 0omoba — mpudop
JUI ompeaeneHns OaNTMCTUYECKUX XapakTepuCTUK. Bum m oOpaboTka KpHBBIX TaBJIEHUS OT
BpEMEHH B MeTojie Bbensi u MeTozie yrioBbIX TOYEK.

OKCIIEpUMEHTAIBHOE ONPEAEICHUE CHUJIbl IIOPOXa, KOBOJIIOMA, 3aBUCHUMOCTH CKOpPOCTH
TOpEHUs] OT JaBJEHUS M TEMIEPaTypbl, MOJHOTO HMMITYJIbCA JABJICHUS, YIEIbHONH OBICTPOTHI
ra3oo0pa3oBaHusl.

DKClepUMEHTAIbHOE OMNpEe/eIeHNe €AMHUYHOTO MMITyJIbca W ammaparypa s ero
onpeznenenus. OnpenencHUe HadaabHOW CKOPOCTH CHapsja W [JAaBJICHHMS B CTBOJIE OpYIUS.
[TonGop 1 pacuyer MOPOXOBBIX 3aPsI/I0B.



4. O0béM y4eOHOM JUCHUIJIMHBI

B 3auéTHbIX B akanmem.

Bunpl yue6HOM paboTh eIMHNIaX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AYAUTOpPHBIE 3aHATHS: 15 45
Jlextuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I13) 0,25 9
Jlaboparopust -
CamocrositesbHas padora (CP): 1,75 63
CamocTosTeIbHOEe H3YUYCHHE Pa3IesIOB JUCITUILUIHHBI, 1,75 63
MOITOTOBKA K TAOOPATOPHBIM paboTam
Bua KoHTpOJIA: 32a4€T / IK3aMeH 1 Ik3ameH (36)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
"Teopusi TEXHOJIOTHYECKHUX MPoIecCOB”
(b1.5.30)

1. Hean IMCHUIUIMHBI — U3yYEHUE TEOPETUYECKUX OCHOB IMEPEpadOTKH MOJIUMEPHBIX
MaTepUaJIOB pa3IMYHBIMU croco0aMu. WM3yuuTh B3aMMOCBSA3b YCIOBUN MepepaboOTKH CO
CBOMCTBAMHM MOJUMEPHBIX KOMITIO3UIIMOHHBIX MaTepUaIoOB

OCHOBHBIMU 3aJadyaMiu JUCHUIIIIMHBI ABJIACTCA:

W3ydeHrne COBPEMEHHBIX MpEACTaBICHUII B 00JacTU PEOJOTUU U TPUOOHHUKH TOJIMMEPOB M
MCXaHUKH OCHOBHBIX IIPOLECCOB HUX IMOJTYYCHUSA H nepepa60TKH (CMCHIGHI/IG, BaJIbIICBAHUC,
KaJaHApPOBaHKE, CBOOOIHOE JINTHE U JINTHE O] IaBICHUEM, SKCTPY3HS U IPYTHE);

N3yuenne B3auMOCBS3U OCOOEHHOCTEH PEOJIOTMUECKUX CBOMCTB MOJMMEPHBIX KOMIO3WIUN 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 IO CIEIHUATBHOCTH «XUMHUYECKasi TEXHOJIOTHS SHEPTOHACHIIIICHHBIX MaTepHalioB
U3JIeNuily HampaBiIeHO Ha MPUOOpPETeHHE CIEAYIOIINX KOMIETeHIUI:

Ob6menpodeccruoHaabHbIC:

- CIIOCOOHOCTBIO ~ HCHOJb30BAaTh  MaTeMAaTU4YECKHE,  €CTECTBEHHOHAy4YHbIE 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€ TPYMIIbI MPOBOJUTH SKCIEPTU3Y MPOUCHIECTBHUI C ydacTHEM
SHEProHaCKINEHHBIX MaTepraioB u usaenuit ([TK-18).

[IpodeccuonanbHo-criennanu3upoOBaHHbIE:

- CIIOCOOHOCTBIO YNPABIATH TEXHOJIOTMYECKHMMHU IPOLIECCAMU TOJTYYEHHUS IOPOXOB,
TBEP/ABIX PAKETHBIX TOIUIMB, MMOJMMEPHBIX KOMIIO3ULIMOHHBIX MaTE€pPHANIOB U M3JEIUM U3 HUX, a
TaK)K€ OTACJIBHBIX KOMIIOHEHTOB, IIPOIHO3MPOBATh U PEryIMpOBaTh MX 3KCILTyaTallMOHHbBIE
CBOMCTBA, OTPENEIIAThH MapaMeTPbl TEXHOJIOTHYECKUX MporieccoB ux monydenus ([ICK-2.1);

- CIOCOOHOCTBIO pa3zpalaThIBaTh METOJMKH U MPOTPAMMBbI IPOBEACHUS HCCIeIOBAHUI
IIOPOXOB, TBEPABIX PAKETHBIX TOIUIUB, MOJIMMEPHBIX KOMIIO3ULMOHHBIX MaTEpUAIOB U U3JEJINI
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 TOIUIMB, IOJIMMEPHBIX KOMIIO3ULHMOHHBIX MAaTE€pUaJIOB U HU3JEIUN Ha HX
ocuoge (IICK-2.4).

B pezynomame usyuenusn oucyuniunvl cmyoenm 00J1cen:

3HAMb:

- COBPEMEHHBIC METOJbl OLICHKM KauecTBa CMELICHUS KOMIIOHEHTOB M KOMILIEKCA
PEOJIOTUYECKUX XaPAKTEPUCTHUK IMOJTMMEPHBIX KOMIIO3ULIMM;

ymemn:

- IpPOBOJUTH HAy4yHbIE HCCIEAOBaHUS B oO01acTd mnepepadOTKM IUIacTMacC M
3JIACTOMEPOB;

enaoems:

- NPAKTUYECKMMH HABBIKAMHU CO3JaHUs KOMIIO3MI[MOHHBIX MAaTEPHAIOB C 3aJaHHBIMU
CBOMCTBaMH.

N3ydenue kypca 6a3upyeTcsi Ha 3HaHUU CTYACHTAMU AMCLMILIMH €CTECTBEHHOHAY4YHOTO
U WHXEHEPHO-XMMUYECKOTO LMUKIOB — IPUHIMUIIOB XHMMHH, IIOBEPXHOCTHBIX SBICHUH U
JICTIEPCHBIX CHCTEM, (DM3UKH, HEOPTaHWYECKOH, aHATUTHYECKOW, OPraHMYeCKOn, (pu3HuecKon
XMMHUH, IPOLIECCOB U aINapaToB, a TAKXKe (PU3MKU U XUMUU ITOJIUMEPOB.

3. Kparkoe conep:kanue IUCHUIIUHBI:

OCHOBHBIE 3aKOHOMEPHOCTH BHYTPEHHErO0 M BHEIIHEr0 TPEHMUs IpH IepepaboTke
IIOJIMMEPHBIX MATEPUAJIOB.

Teuenne  pacTBOpoB M paciuiaBoB  nonuMepoB.  OCHOBHbIE — IapaMeTpsl,
XapakTepu3yrolmue HEIPEPBIBHOE negopMHUpOBaHUE. OcHoBHas peoJiornyeckas
XapaKTepUCTHKA. Buapl aHoOManmii BSI3KOCTH. 3aBUCHUMOCTb BSI3KOCTM OT CTPYKTYpBl U
MOJIEKYJIIPHO-MAaCCOBBIX XapaKTEPUCTUK MojuMmepa. TemmeparypHas 3aBUCHMOCTb BSI3KOCTH.
TemnepaTypHO-UHBapHaHTHAs XapaKTEpUCTHKA. BsskocTs pa30aBIeHHBIX u
KOHIICHTPUPOBAHHBIX PACTBOPOB. PE0JIOrMs HANIOJIHEHHBIX MOJIUMEPHBIX KOMITO3HIIMN

Bssko-ynpyrue CBONCTBA IMOJIMMEPHBIX KOMIIO3ULMKA. HopmalibHble HapspKeHUs IpU
TE€YEHUH NOJUMEpPHBIX KoMmmo3uuui. Dddext Baiiccenbepra. bappyc-adpdext. Koapdumnuent
O6okoBoro namieHus. HopManbHble HampspKeHHs U MEPEXOJHbIE PEXHUMBbI J1e(OPMHUPOBAHHUS.
Teopust BBICOKO3JACTUYECKON TypOyJaeHTHOCTH. Pacuer m MoaenupoBaHHME PEOIOTHMYECKOTO
MOBEJACHUS IOJIMMEPHBIX KOMIO3ULMNA. MaremMaTuyeckoe OIMCaHUuE IIpoLecca TEYEHUs.
MexaHn4yeckre MOJENH PEOJIOTMYECKOT0 TTOBEACHUS NOJIMMEPHBIX MATEPUAJIOB.

JIMCKPETHBII U HENPEPBIBHBIN PEIaKCAMOHHbIN crieKTphl [IpuHIMIBI CYIIEPIO3ULINH
(TeMIiepaTypHO-BpEMEHHAsA, IbE€30-BPEMEHHAs, KOHILIEHTPAlMOHHO-BpEMEHHast M JAp.), HX
AQHAJIMTUYECKOE MPEJICTABIICHNUE.

TpuboHuka nonuMepHbIX KOMIO3UIMUNA. OCHOBHOHM 3aKOH TpeHUs. ANre3us, ayToresus,
Koresus. BnusHue temiepaTypbl U CKOPOCTH CKOJIBKEHHs HAa BHELIHEE TPEHHE IOJIUMEPHBIX
KoMro3unuil. [IpuMeHeHne npuHIMIA TEeMIEPaTypPHO-BPEMEHHON CYNEPIIO3UIMN K BHEIIHEMY
TPEHUIO NOJIMMEPOB. BiMsHNEe COOTHOIIEHHSI BHYTPEHHETO U BHEITHETO TPEHUSI Ha OCOOEHHOCTH
dbopMoBaHUS NOTUMEPHBIX KOMIO3UIMHI. Bkl v mpuunHel 6paka npu GopMOBaHHH.

OKCIIEpUMEHTAJIBHBIE  METOJbl M3Y4YEHMsI PEOJOTMYEKMX CBOMICTB  IMOJIMMEPHBIX
KOMITO3HIIUH.

Hayunble 1 HH)XEHEPHBIE OCHOBBI IIPOLECCOB MOJYUYECHHUS IIOJTUMEPHBIX MaTEPUAJIOB.

Cwmemenne. Kpurepun kadyectBa cmemeHus. CTpykTypHas M MeXaHUYecKas
HEOJHOPOAHOCTh.  «Cyxoe» CMeLIeHHe, HCIOJb30BaHUe  IIaCTU(PHUKATOPOB,  JIETYUHX
pacTBOpUTEIICH, BOAHOM CpPEeAbl U Jp. JUIsl CMEIICHUS MOJUMEPHBIX KoMno3uiui. [IpuHuummb
MOJEIUPOBAaHUS cMeleHUs. PU3UKOXUMHS MEK(a3HbIX SBJICHUI B MOJIMMEPHBIX CHCTEMaXx.
Cmecu noamMepoB.

TexHonornyeckue mporecchl HopMOBaHUS OTUMEPHBIX MAaTEPHAIIOB.



I'mppoauHamuka pacIuiaBoB M pacTBOPOB IOIUMEPOB. M3roToBICHUE U3AENUI METOAOM
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 yue6HOM paboTh eIUHNIaX qacax

OO0mas TPy10eMKOCTh TUCIUIIIMHBI 10 Y4eOHOMY MJIAHY 5 180
AYAUTOpPHBIE 3aHATHS: 2 72
Jlexruu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I113) — —
Jlaboparopust 1 36
CamocrositesbHas padora (CP): 2 72
CamoCTOsATEeNbHOE NU3YYCHUE Pa3/IeIIOB JUCIUIUIHHBI 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
SHEproHachlllleHHbIX MarepuanoB (OM): B3peiBuaThix BeuiectB (BB), mopoxos, TBepabix
pakeTHbIX TomMB (TPT) 1 UX KOMIIOHEHTOB — TEPMUYECKOE Pa3I0KEHUE, TOPEHUE, IETOHALIMS,
YyBCTBUTEIBHOCTb K Pa3IMYHBIM BHJIaM BO3JCHCTBUSA (HAYaIbHOMY UMITYJIBCY).

OCHOBHBIMU 33JJa4aMU AUCHUILIIUHBI SBIISIOTCS:

- copMHpOBaTH YETKHE MPEJCTABICHNUS O MEXaHU3ME PA3IUUHBIX (HOPM MPEBPALICHUS
OM, uX pa3nuuusaxX U yCIOBHUSIX MEPEX0/1a OHUX (pOpM B JIpyrHe;

- M3Y4YUTb NPHUHLUIBI 00ECHEeYeHUs] XUMHUYECKONW CTaOMIBHOCTH MOPOXOB U TBEPIBIX
PAKETHBIX TOIJIMB Pa3IMYHOIO COCTABA;

- o0ecreyuTh BIAJEHUE METOJAMHU PETyJUPOBaHMUS 3aKOHOMEPHOCTEH TOpeHHs
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 mpeBpaiieHust IM;

- C OCHOBaMHU KMHETHKH XMMHMUYECKHUX PEAKIUI U NPUYHUHBI UX CAMOYCKOPEHUS, TEOPUU
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 KOHJEHCHUPOBAaHHBIX
CHCTEM, a TAK)K€ C OCHOBAMH METOJIOB PETYIMPOBAHMS CKOPOCTH ropeHus nmopoxos u TPT u eé
3aBUCUMOCTH OT JABJICHUS U Ha4aJbHOU TEMIIEPATYpHI;

- C KpUTUYECKHUMH YCIOBHUSMHU U NMPUUYMHAMU HEYCTOWYMBOTO TOpeHus 3apsnoB BB u
IIOPOXOB;

- C OKCHEepUMEHTAIbHBIMU JIaHHBIMH, ITOJIYY€HHBIMH K HACTOSIIEMY BPEMEHHU B 00J1aCTH
ropeHus U JeToHauuu DM pa3InyHbIX KJIACCOB M Ha3HAUEHUS;

- C OCHOBaMM MEXaHH3Ma JEeTOHAIuM, e MapaMeTpamMH, BO3MOXKHOCTBIO Iepexoja
TOpEHMS B IETOHALMIO B YCIIOBUAX IPOU3BOACTBA OM;

- C OCHOBHBIMHU NOHSTHAMHM O UyBCTBUTEIBHOCTH DM K pa3InYHBIM BO3ICHCTBUSM.

HucuuruimHa "Xumuueckas (U3MKa SHEProHACHIIICHHBIX MaTepuayioB" Oa3upyercs Ha
3HAHUSAX U YMEHHUSX, [TOJyYEHHBIX CTYACHTaMM IIPU U3y4eHUH (PU3MKH, 00IIel, HeOpraHMYeCKOn
Y OPraHUYECKON XMMUH, MATEMaTUKN, XUMUYECKON TEPMOIUHAMUKHY.



2. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS AU CHUTIIHHBI

W3yuenune QuCUMIUIMHBI «XUMHUYECKas (U3UKA SHEPrOHACHIIICHHBIX MAaTEPUANIOBY» MpPU
MOJIFOTOBKE CIELUAIMCTOB MO CIEUUATBbHOCTH «XHUMUYECKasi TEXHOJIOTHsI YHEPTrOHACHIIIEHHBIX
MaTepHaJoB U3JICNIN» HANPaBICHO Ha MPHOOPETEHUE CIEAYIOIINX KOMIIETSHIIUI:

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 W C YYEeTOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIOHHON
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(UKANMOHHBIE WCIBITAHUS MATEPUAIIOB, W3JEIUNA U TEXHOJIOTHYECKUX
nporeccos (ITK-11);

- CIOCOOHOCTBIO TUIAHMPOBATH W TPOBOJUTH HEOOXOAMMBIA SKCIIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATU3UPOBATH MOJTydeHHBIE pe3yinbraThl ([TK-12);

- CIOCOOHOCTBIO K HAMMCAHUIO OTYETOB, pedeparoB, MyOTUKAMH M ITyOJHMYHBIX
oOcyxaeHuil, GopMynupoBaTh MPaKTUYECKHUE PEKOMEHIAIMU [0 UCIOIb30BAHUIO PE3YNIbTATOB
Hay4HbIX uccienoBanuii (ITK-13);

- TOTOBHOCTBIO B COCTaBE I'PYMIIbI IPOBOJUTH IKCIEPTU3Y NPOUCLIECTBUN C ydacTHEM
SHEProHACHINICHHBIX MaTepuanoB u u3aeiui (I1K-18).

ITpodeccronanbHO-CIeUANU3UPOBAHHBIE:

- CIIOCOOHOCTBIO YIPABIATH TEXHOJIOTMYECKHMMH IIPOIECCAMU TIONYYEHHUS IOPOXOB,
TBEP/IbIX PAKETHBIX TOIUIMB, MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHAJIOB U U3EIUH U3 HUX, a
TaKXe OTIENbHBIX KOMIIOHEHTOB, NPOTHO3MPOBATH M PETYIMPOBATh MX HKCIUTyaTAalMOHHBIC
CBOICTBA, OMPEIEISITh MapaMeTPbl TEXHOJIOTHYECKHX MpolieccoB ux moiyuenus (IICK-2.1);

- CIOCOOHOCTBIO pa3paldaThiBaTh METOJIMKH U MPOrpaMMBbl MIPOBEIEHUS MCCIIEIOBAHUN
IIOPOXOB, TBEPABIX PAKETHBIX TOIUIUB, MOJIUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaIOB U U3JENUI
U3 HUX, METOJIMKH KOHTPOJIS TEXHOJIOTHUECKHX mporieccoB ux nonydenus ([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 TIPOBOJUTH CTaHIAPTHBIC M CePTU()HUKAIMOHHBIC UCTIBITAHUS TTOPOXOB,
TBEPABIX PAKETHBIX TOIUIUB, MOJUMEPHBIX KOMIO3UIIMOHHBIX MAaTEPUAIIOB M W3JEIHI Ha HX
ocHoge ([ICK-2.4).

B pezynomame usyuenusn oucyuniaunvl cmyOoeHm 00194CeH:

3namo:

—  MEXaHH3M CaMOYCKOPSIOIUXCS XMMUYECKUX peakIuil mpu npespameHnu 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 ycTorumBocTH mopoxoB U TPT pasznuunoro
COCTaBa;

— TpeOoBaHHs K ropeHHI0 mopoxoB u TPT, 3aBHCHMOCTH CKOPOCTHM TOpPEHHS OT
JIaBJICHUS U HAYAIBHOM TeMIepaTyphl 3apsaa U UX MPAaKTHUYECKOe 3HAYCHHUE,



— 3aKOHOMEPHOCTUM U MEXAaHU3M TI'OpPEHHs IIOPOXOB Ha OCHOBE HUTPOLEILIIOJIO3BI 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 TrOpeHHsl NMOpoxoB W TPT pa3nuuHBIX KOMIIOHEHTOB
(metaisl, BB, azunocoenunenus u ap.);

—  CIIOCOOBI PeryJIMpoBaHUsl CKOPOCTH T'OPEHUs] OAJUIMCTUTHBIX U CMECEBBIX TOIUIMB U
MX 3aBUCUMOCTH OT JABJICHUS U OT HA4aJbHOW TEMIIEPATypHI,

— HeycTtoiuuBoe ropeHre BB u nopoxos. [IpudnHbl 1 0COOEHHOCTH rOpeHHs] TOPOXOB
B PAKETHOM JIBUTATEJIC U B KaHAJIE CTBOJIA. BUIbI aHOMAJIBHOTO TOPEHMS U UX YCTPAHEHHUE;

— MEXaHW3M [JETOHAalMU Ta30BbIX M KOHJICHCHUPOBAaHHBIX CHCTEM; OCHOBHBIC
napamMeTpsl A€TOHAUU (KPUTHUUYECKUHM JHUaMeTp U CKOPOCTb JETOHALMU) JUIs pa3indHbIX OM —
BB, n10opoxoB 1 cMeCEBBIX TOIUIMB Ha OCHOBE IIEPXJIOpaTa AMMOHHMS

—  YYBCTBUTEJIBHOCTh DM K Pa3JIMYHbIM BO3JEHCTBUSAM — MEXaHM3M BO30YXKIEHHS U
METOJbl OIpPENEICHHUS] YyBCTBUTEIBHOCTU K yAapy, TEIUIOBOMY BO3JEHCTBUIO, MCKpE U IIp.
Paszpymaromee neiicterue B3pbIBa;

— BO3MOXKHOCTH II€pexojia TOpeHHs] B JETOHALMIO IMPH MOIYYEHUH OAJUIMCTHUTHBIX
IOpOXOB. 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 COCTaBa.

Braoemnw:

— HaBblkamu Oe3zonacHoi padotsl ¢ BB, nopoxamu u TPT;

—  METOAaMH OINpEeIeIeHUS KHHETHYECKUX ITapaMeTPOB pas3yioxkeHus nopoxos u TPT:

—  METOAaMHU OIPENEIICHU TEMIIEPATYPBI BCIBIIIKA U BPEMEHHU €€ 3a1CPKKH;

—  METOAaMH OIpPENEIeHUs 3aBUCUMOCTHA CKOPOCTU F'OPEHHUs OT JABJICHUS U HaYaJIbHOU
TEeMIIepaTyphl 3apsaa;

— METOJAaMH pacyera cocTaBa MPOAYKTOB M TEMIIEpaTypbl ropeHus nopoxos u TPT,
HKCIIEPUMEHTAIIBHBIM METOJIOM ONPEIEICHUS TEMITEpATyphbl TOPEHMUS,

— METOAAaMH OIIPeACNICHUs] YyBCTBUTEIBHOCTH mOpoxoB U TPT Kk pasiuuHbM
UMITYJIbCaM (TEIIOBOMY, MEXaHUYECKOMY, JIETOHAIIMOHHOMY).

3. Kparkoe cogep:xanue TUCUMILIIUHbI:

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 nopoxoB. OcHOBHbIE (OpMBI NpEBpaILIEHUs
BB u nopoxos.

3.2 KuHeTHKa XMMHYECKUX PeaKlUil TOpeHNs U B3pbIBa

CKOpOCTb, MOPSAOK U SHTAJIBIUS peaKLuy, I1yOuHa npesparieHus. CaMoycKopsIonmecs
XUMHYECKHE PEAKIUU — OCHOBA MPOLECCOB TOPEHHsI M JETOHAIMHU. Pa3inuyHble MEXaHU3MBI
CaMOYCKOPEHHUsI PEAKLUN: TEIUIOBOE YCKOPEHUE, TEIJIOBOM B3pPBIB ra30B U KOHJEHCUPOBAHHBIX
BemecTs. MHAyKimoHHbIM nepuol. BnusHue pasmepa 3apsaa Ha BO3MOXKHOCTh Pa3sBUTHUSA
TEIUIOBOTO B3pbIBA. ABTOKATAJIUTUUYECKOE YCKOPEHHUE (aBTOKATAIUTHUYECKUM TEIJIOBOW B3PBIB).
[{ermHO#1 B3pBHIB.



3.3 TepMuueckoe pa3jioxkeHHe U XUMHYeCKas cToiikocTh BB, mopoxos u TPT

OOmiast xapakTepucTuKa IporeccoB pasinoxeHus BB u meronsl ux usydenus. . Pacnan
HUTpodhupoB. Knaccudukanus HUTPOAPHUPOB MO XapakTepy pacmaga. MexaHu3M peakuui
HayaJlbHOM cTaguu pacnajaa. BiusHue crpoeHus HUTpo3(hUpoB Ha CKOPOCTh pacnaja. Peakuuu,
COINpOBOXKAAIOIIME pacral. Pa3nuuHble MEXaHM3Mbl CaMOYCKOPEHHS IPOLECCOB Pa3IOKEHUS
HUTPO3(PHUPOB.

Kunernka u MexaHusM pasnokeHuss HutparoB | rpynmbel. Kucnelii ruznponus
HUTPO3(hupoB. MHIyKIMOHHBIN nepuoa. BiausHue Ha pacnajn HUTPo3(GupoB 1 rpynmsl BOJIBL,
KHMCJIOPOJIa, KACIIOT U IEI0YEH.

Pacnan nutparoB 2-oit u 3-eii rpynit. Bimsinue Bosibl, KUCIOpOAa, KUCIOT U APYTUX
BELIECTB Ha Pa3JI0kKEHUE HUTPATOB 2-01 U 3-ei Ipymil.

Pacniag HUTpOCOEIMHEHNI M HUTPOAMUHOB. BiMsiHME HAa CKOPOCTb pacrazia arperaTHOro
cocrosinus BB.

Tepmuueckoe pas3nokeHre OCHOBbI OAJUIMCTUTHBIX IIOPOXOB — CUCTEM HUTPOLEILIIOI03a-
HUTPOTIMUEPHH. BimsiHue BOBI, KUCIOPOAA, KUCIOT HA PAa3JI0KEHHUE TOPOXOB.

Croiikocts BB n mopoxo u meronsl ee omnpeneneHus. Ctabuan3aTopbl XUMHUYECKOM
CTOMKOCTH.

OcobeHHocTH pacnajia MOpOXOB C HAIIOJIHUTENISMU.

Pasnoxxenue nepxiopara ammonus (IIXA) npu ynaneHuu u B NPUCYTCTBUU IPOAYKTOB
pacnaga. Crenenp pacnaga [IXA B paznuunbix ycnoBusix. BausHue nucnepcHoctu IIXA Ha
CKOpOCTh pacmanga. BriusHue pa3nmuuHblx n00aBok Ha pacman. Pacmag cmeceir [IXA ¢
OpPraHMYECKUMH BEUIECTBAMM.

Crenensp pacnana nopoxoB u TPT nmpu ux npou3BOJACTBE U XpaHEHUU. Poiib XUMHUECKON
CTOMKOCTH JJIl TAPAaHTUMHBIX CPOKOB XPAaHEHUS 3apsi/iOB.

3.4 T'openue nopoxoB u TPT

TpeboBanus, mnpenbsiBisieMble K TopeHuto mnopoxoB M TPT. Metoasl u3yueHus
npoiieccoB ropeHust mopoxoB u TPT. Onpenenenrie 3aBUCUMOCTH CKOPOCTH TOPEHUSI TTOPOXOB
OT JaBJICHMS M HAYaJdbHOM Temmeparypbl 3apsana. lIpakrnueckoe 3HaueHUE YKa3aHHBIX
3aBucumocTeil. OnpeneneHue paciupeeeHns TeMIepaTypbl B BojdHe ropenus nopoxos u TPT.
TennoBoii GanaHC KOHIEHCUPOBAHHOMU (ha3bl IPU TOPEHUH ITOPOXOB.

Teopus ropennst nopoxos u TPT. PaznmuuHele MOJENH MOPOXOB.

T'openue nopoxoe

MexaHu3M TropeHusi OaJUIMCTUTHBIX NMOPOXOB. MHOroOCTaMHHOCTh MPOIECCa TOPEHUS.
Benymas cragust ropeHust nopoxoB. BiusiHue cocTaBa OalIMCTUTHBIX TOPOXOB HAa CKOPOCTh UX
TOPEHHs] B PA3JIMYHOM HHTEpBaje JaBieHUsA. MeToabl OIpenesieHus CKOPOCTH TOpEHUs
KOH/ICHCUPOBAaHHBIX cHucTeM. bom0a mocrossHHOro paaBieHus. MaHomerpuueckas OomoOa.
HccenenoBanus CTpYKTYpPHI INITAMEHH.

3aBHCUMOCTH CKOPOCTH TOPEHHS MUPOKCHIIMHOBBIX TOPOXOB OT Pa3IMYHBIX (haKTOPOB.

T'openue cmecesvix meepovix monaue (CTT)

Kunernueckuit u 1ud@y3noHHblii pexxuMbl ropeHus. ['opeHue mepxiopara aMMOHUS.
Bnusnue roprouero Ha ropenue IIXA. 3aBucumMocTH CKOpPOCTH TOpEHHUS TOIUIMB OT
COOTHOULICHUS OKUCIMUTEN U TOPIOYEro, IMPUPOABLI CBA3YIOIIETO, TUCIIEPCHOCTU OKUCIUTEN U
metaia. Moaenu roperust CTT. 3akoHOMEpHOCTH FOPEHUS TOIJIMB HA OCHOBE OBICTPOTOPSIILINX
OKUCIIUTENEH.

l'openne cucreM Ha OCHOBE AaKTHBHOTO CBSI3YIOLIErO M HAIMOJHHUTENEH, CIOCOOHBIX K
CaMOCTOSITeIbHOMY ropeHHIo. ['eomerprueckas u puzndeckas Mo TOPEHUS.

I'openue cucreM Ha OCHOBE OKUCIHUTENEH, HECTIOCOOHBIX K CAMOCTOATEILHOMY TOPEHHUIO
(HUTpaT Kanud, nepxijopar Kaaus u ap.). OcCOOEHHOCTH TOpeHHs MOXKApOTYIIAIIUX TTOPOXOB.
[TonHOTa M yCTOWYMBOCTH UX FTOPEHMSI IPU ATMOC(HEPHOM JABICHUH.

Kpumuueckue ycnosus zopenus BB

Kputnuecknii u npenenpHpld AHAMETPbl TOPEHUS M 3aBUCHMOCTb HX BEJIMYUHBI OT

pa3nu4HbBIX (aKTOPOB (MPUPO/BI BELIECTBA, COCTaBa MOPOXa, JABJICHUS U T.1.).



3.5 HeycToiiuuBoe ropeHue B3pbIBYATHIX BelllecTB, MopoxoB u TPT

I'mapoanHamuyeckas HEYCTOMYNBOCTh TOPEHHUSI ra30B U KuIkux BB.

HeycroiiunBoe ropeHrne mopouIkooOpa3HbIX 3apsaoB, COACPKAIIUX MOPHI U TPEIIUHBL
['openue B TpemnHax, mWensx U nopax. BiusHue gaBnenus, pasmepa nop u Apyrux ¢GakropoB Ha
BO3HMKHOBEHHUE HEYCTOMUYMUBOIO TOPEHHUS.

TennoBo# yaap npu ropeHur kpuctamuios BB.

3.6 PeryaupoBaHue cCKOpocTH ropenusi nopoxos u TPT
Xumuueckue memoowvl pecyiuposanus ckopocmu 2openus nopoxoe u TPT

PerynupoBanue ckopoctu ropenusi TPT ¢ momoiipio kaTann3aTopoB. 3aKOHOMEPHOCTH
BJIUSHUS M MEXaHU3M JEWCTBUS KaTaau3aTopoB Ha ropeHue OammuctuTHbix TPT paznuunoro
cocraBa. CHMKEHHE 3aBUCHMOCTH CKOPOCTH IOPEHMs OT JaBieHMs. PerynupoBaHHe CKOPOCTH
ropenuss CTT nHa ocHoBe IIXA ¢ momomibio Kataiu3zaropoB. DaKkTOpbl, BIMSIONIME HA KaTalu3
ropeHus. PerynupoBaHue 3aBUCHMOCTH CKOPOCTH TopeHus mnopoxoB u TPT or HavanbHOH
TeMmeparypsl 3apsiia. CHUKEHHE CKOPOCTH TOPEHUS OAITTUCTUTHBIX U CMECEBBIX MIOPOXOB.

Dusuueckue memoovl pecyaupo8anus CKOpocmu 20penus nopoxoe u TPT

VYBenuueHne CKOPOCTH TOpPEHHS C  TOMOIIBI0  OBICTPOTOpANIUX  JIEMEHTOB.

OuiIbTPALMOHHBIA MeTOA. MeTo TEeIIONPOBOJALINX 3JIEMEHTOB.
Pazopoc ckopocmeii copenus

Pazopoc ckopocteit ropenusi mopoxoB U TPT. OcHoBHbIE (akTophl (peuenTypHbIE,
TEXHOJIOTHYECKHE), BIUSIONINE Ha BEIMYUHY pazOpoca s OaUIMCTUTHBIX U CMECEBBIX
IIOPOXOB.

Ocobennocmu 2openus nopoxoe é 08U2amensax u CImeoJabHbIX CUCHEMaAX

BimsiHne moroka ra3oB Ha CKOPOCTb T'OPEHHMsI, PE30HAHCHOE TOPEHUE M METOJbI €ro
ycrpaneHus. bopr6a ¢ AyIbHBIM U 32COTLIOBBIM TIIAMEHEM.

3.7 deronauus BB, nopoxos u TPT

Ilepexon ropenust razoB B JeToHauutoo. HkHHMI W BEpXHMHM Ipelenbl B3phIBA.
JleTonanus KOHAEHCUPOBAaHHBIX BB.

ITapamerprl aeronanuu. CkopocTh aetoHanuuu BB m 3aBUCHMOCTH €€ OT pa3iIn4HbBIX
daktopoB. ['mapoauHamudeckas teopusi. [[aBnenue B yaiapHOW U AETOHAIIMOHHON BoJiHE. Touka
Yemnena-Xyre. [llupuHa 30HbI peakuuu MpH AeTOHAUN. MexaHu3M BO30YKICHUS U Pa3BUTHUSA
peakuuu npu aeroHanuu. Ilytm oOpa3oBanus owaroB. Kputuueckuil nuameTp JETOHAIUH.
JleronanmonHass cnocoOHOCTh paznuuHblx BB, mopoxoB m TPT wu 3aBucMMOCT HMX OT
pa3Iu4HbIX (AKTOPOB (TEIUIOTa B3pPbIBA, INIOTHOCTh, TOMOT'€HHOCTh, HAJIMYME TBEP/IbIX BEILIECTB
u JIp.).

3.8 Pa6oTa u pa3pymaroiiee aeiicTBie B3pbIBa

MectHoe, Opu3aHTHOE U yracHOe JeiicTBHE B3pbIBAa. METObI OLIEHKH.

VYnapHbie BOJIHBI, TPOTHJIOBBIA JKBUBAJICHT. PaccTosiHus, Oe3omacHble TO JEHCTBUIO
yAApHOM BOJHBI.

3.9 YyscrBuTeabHocTh BB, mopoxoB u TPT k pa3iu4HbIM BO3/1eiicTBUSIM

ITonsTtue o uyBcTBUTENBHOCTH BB. Pa3innunble BUIbI HAUaNbHOIO UMITYJIbCA

Bo3zoyscoenue 63pvieuamozo npeepauieHus menaoeblm UMNYbCoOM

UysctBurenbHocTs BB, mopoxoB u TPT x temnmoBomy wumnynscy. Harpes u
BOCIJIaMEHSIeMOCTh MOpoxoB. (CrocoObl ompeneneHus] YyBCTBUTEIBHOCTH K TEMJIOBOMY
UMITYJIbCY (TeMIlepaTypa BCIBIIIKH, 3aepiKKa BCIIBIIIKH, BOCIUIaMeHeHne BB 1 mopoxoB).

Bo3zoyscoenue 63pviea npu mexanuuecKux 6030eiUcmeusnx

MexaHn3M BO3HUKHOBEHUS B3pbIBa IIPU yAape U TpeHUH. Pa3zorpes npu yaape U TpeHuH,
BUJIbl OYaroB pa3orpeBa, MX KPUTHUYECKUN pa3mep. BiusHue ra3oBbIX BKIIOYEHHH W TBEPIBIX
N00aBOK Ha BO3HUKHOBEHHME MECTHBIX pa3OrpeBOB MPH MEXaHHYECKOM BO3ACHCTBUM.
Cencubunuzaropsl U iaermMatuzatopbl. MeTobl onpezeneHus yyBcTBuTensHocT BB, mopoxos
u TPT k mMexaHmdyeckuMm BO3AEHUCTBUAM (yIapy, TPEHHUIO, IPOCTpeay Iyjaed u T.m.). Metoasl
ucnbiTanust: konpel K-44-1 u K-44-11, mpuGoper Nel, No2 u Ne3. OcHOBHBIE XapaKTEPUCTHKU
qyBCTBUTEIBHOCTH. UyBCTBUTENBHOCTh Pa3nYHbIX BB, OalIMCTUTHBIX U CMECEBBIX IMOPOXOB U



ux nonygabpuKkaToB K pa3IMYHBIM MEXaHHYECKHUM BO3JCHCTBUSAM. BrnusHue Ha
YyBCTBUTEIBLHOCTh cocTaBa mopoxoB U TPT u HauanbHOU TeMnepaTypbl
Bo3oycoenue 63pviea npu OunHamuyecKux 6030eiUcmeusx

UyscrBurenbHocTh BB, nonyhadpukaToB v roTOBBIX W3/1€IHI OaNIMCTUTHBIX IIOPOXOB U
CTT x ynapHoil BoiHe. MUHUMaNbHBI MHULMUPYIOIUN uMmnyisc. llepenada neronanuum Ha
paccTostHuu. Metoasl onpeneneHus. BausHue cocraBa mopoxoB u CTT Ha uX B3pbIBUaTHIC
JIETOHAITMOHHBIEC XapaKTEPUCTUKHU.

Ilepexoo zopenus 6 oemonayuro (I117])

Ilepexon ropenuss OM B JETOHALMIO B YCIOBHUSAX MPOM3BOACTBA. MeXaHU3M IEpexo/a.
HuskockopocTHass W BBICOKOCKOPOCTHast — JeToHauusa. Metoasl  oueHkd.  CrocoObl
MpEe0TBPALIEHUS MTEPEX0/1a TOPEHUS BO B3PHIB.

4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auérnbix B akanmem.
Bunet yueGHoii paboThl €AMHUIIAX yacax
O01as TPy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 9 324
AyIMTOpHBIE 3aHATHS: 3,8 136
Jlexuunu (Jlek) 1,5 54
IMpaktrueckue 3austus (I113) 0,2 8
JlabopaTopus 2.1 74
CamocrositesbHas padora (CP): 4.2 152
CamocrosiTenbHOE U3YUYCHHE Pa3/IeNIOB JUCIUIUIMHBI, 4.2 152
MOITOTOBKA K TAOOPAaTOPHBIM paboTam
Dx3ameH (36)
Buj kontpos: 3a4éT / 3k3aMeH 1 3auér ¢
OLIEHKOH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIINHBI
"Xumus noaumepon'’
(b1.B.32)

1. Hean aMCHMIUIMHBI — H3yY€HUE METOJIOB U CIOCOOOB CHHTE3a IOJIMMEPOB,
XUMHYECKHUX CBOMCTB MTOJINMEPOB, IPOLIECCOB OTBEPKIAEHUS TOJIMMEPOB.

OCHOBHBIMU 337JauaMy AUCHUIIIINHBI SBISIOTCS:

- JaTh TMpeJCTaBieHHss 00 OOImMX 3aKOHOMEPHOCTSAX MOJYyYEHHs CHHTETHYECKHX
Kay4yKOB;

- chopMuUpoBaTh 4YeTKHE MpPEACTaBIeHUS 00 OCHOBHBIX CHoco0ax IMONyYeHHS
CUHTETHUYECKUX KayYyKOB;

- IO3HaKOMHUTb C OCHOBHBIMU IIPOLIECCAMH OTBEPKIEHHUS CHHTETUYECKUX Kay1yKOB.

enu n 3amaumn Kypca JOCTUTAOTCS C IOMOLIBIO O3HAKOMIJIEHUS CTYJ€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 OTBEPKJAIOIIMMH areHTaMH, B TOM YHCIIE€ C OTBEPXKAAIOIIUMU areHTaMu
IPUMEHSIEMBIMU IPU U3TOTOBJIEHUS SHEPTETUYECKUX MaTEPUAIIOB.

Jucuumnuza "Xumus noaumepoB" Oa3upyeTcs Ha 3HAHUSAX U YMEHHUAX, MOTYyYEHHBIX
CTYJIEHTaMH IIPU U3yUYEHUU OPTaHNYECKON XUMHUH, MaTEMaTHKU.

2. TpeGoBaHus K pe3yJbTaTaM OCBOCHUSA IUCHUTIINHbBI

I/IsyquHe JUCHUITIIINHBI «XuMus MMOJIMMEPOB» MPHU MOATOTOBKE CICHUAINCTOB II0
CHEIUAIbHOCTH  «XUMHUYECKasi TEXHOJIOTHsSI SHEPTrOHACHIIICHHBIX MAaTepHalIOB HU3JIEIHI»
HaNpaBJICHO HA MPUOOPETEHHE CIEAYIONIMX KOMIIETCHIIUMI:



OobmenpodeccuoHanbHBIE:

- CHOCOOHOCTBIO  HCIOJB30BAaTh  MAaTeMAaTUYECKUE,  €CTECTBEHHOHAay4HbIE U
WH)KEHEPHBIC 3HAHUS JUTSl PEIICHHUs 3a1a4 cBoei npodeccronansHoi aesrenproctu (OITK-1);

- CIOCOOHOCTBIO MPO(ECCHOHANFHO HCIOJIB30BaTh COBPEMEHHOE TEXHOJIOIMYECKOe U
aHATUTHYECKOEe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBENEHHIO HAYYHOTO HCCIIECJOBAaHUS U
aHaJIM3y MOJYYCHHBIX MTPU ero mpoBeaeHuu pe3ynbratoB (OI1K-2).

[TpodeccnonanbHble:

- CHOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTMYECKUH TMPOLECC B COOTBETCTBUM C
periaMeHTOM M HCIOJIb30BaTh TEXHUUYECKUE CpEACTBA JJIi KOHTPOJS €ro OCHOBHBIX
apaMeTpPOB, CBOMCTB ChIPbs U ToToBOM npoaykiwu (ITK-1);

- CIIOCOOHOCTBIO JOOMBATHCSA COOJIOACHUS HOPM OXpaHbl TPyHa, MPaBUI TEXHUKHU
0e30MacHOCTH, TPOU3BOJCTBEHHOW CaHUTAPUU U MOKapHOW Oe30macHOCTH Ha pabodyeM MecTe
(IIK-3);

- CHOCOOHOCTBIO K pEIIeHHI0 MPOo(ecCHOHANBHBIX MPOU3BOACTBEHHBIX 3ajad,
BKITIOYAIOIIUX Pa3paOdOTKy HOPM BBIPAOOTKH M TEXHOJOTUYECKHX HOPMATHBOB PAaCcXOOBAHUS
CBIPBS, MAaTEpUAJIOB M PHEPTeTUYECKUX 3aTpaT, o0ecrieueHrne TpeOOBaHMI MO cTaHAapTU3ALIUY,
CepTUUKAIMH W Ka4eCTBY MPOAYKIHNH, COBEPUICHCTBOBAHWE KOHTPOJS TEXHOJIOTMYECKOTO
nporecca (ITK-4);

- CIOCOOHOCTBIO TIPUMEHSTH COBPEMEHHBIE METOJbI HCCIIEOBAaHUS, IPOBOIHUTH
CTaHJapTHBIE U CEpTU(UKAIMOHHBIE HCIBITAHUS MAaTEPHANIOB, M3ACIUNA U TEXHOJIOTHYECKUX
npoueccos (ITK-11);

- TOTOBHOCTBIO B COCTaBE€ TPYIIIbI MPOBOJUTH SKCIIEPTHIY MPOUCIIECTBUIA C y4acTHEM
OHEProHACHINICHHBIX MaTepuanoB u u3aenui ([1K-18).

[IpodeccrnonanbHo-criennanu3upPOBaHHBIE:

- CIOCOOHOCTBIO YIPABIATH TEXHOJIOTMYECKHMMH IIPOLECCAMU TIOIYYEHHUS IOPOXOB,
TBEPJIbIX PAKETHBIX TOIUIMB, MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHAJIOB U U3EIUH U3 HUX, a
TaKXXe OTIENbHBIX KOMIIOHEHTOB, IPOTHO3MPOBATH M PETYJIMPOBATh WX HKCIUTyaTallMOHHBIC
CBOICTBA, OMPEIEISITh MapaMeTPbl TEXHOJIOTHUECKHX mpolieccoB ux noiyuyenus (IICK-2.1);

- CHOCOOHOCTBIO pa3paldaThiBaTh METOJIMKH U MPOrpaMMBbl MIPOBEIEHUS UCCIIECIOBAHUN
IIOPOXOB, TBEPABIX PAKETHBIX TOIUIUB, MOJIUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHAIOB U M3JEIUI
U3 HUX, METOJIUKH KOHTPOJIS TEXHOJIOTHUECKHX mporieccoB ux nonyudenus ([ICK-2.2);

- TOTOBHOCTBIO CHHTE3UpPOBATh M HCCIENOBAaTh (U3UKO-XMMHUYECKHE, B3pbIBUATHIE U
($U3NKO-MEXaHNYECKHE CBOWCTBA OJHEPTOHACHIIICHHBIX KOMIIOHEHTOB IIOPOXOB H TBEPIBIX
paketHbix Toruue (IICK-2.3);

- TOTOBHOCTBIO MIPOBOJUTH CTaHJIAPTHBIC 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,  KAaTHOHHOW, AaHUOHHOW  TOJMMEpHU3alUH U
TIOJIMKOHICHCAITIH,

- OCHOBHBIE THUIIBl TIOJIUMEPOB, TNPUMEHSIEMBIX MpPHU CO3JAHUU HHEPreTHUYECKUX
MaTepHasoB;

- XUMHIO TIPOLIECCOB OTBEPXkACHUS MOJIUMEPOB, CUCTEMbI OTBEPKIACHUS M MEXaHU3MBI
peaKLMil OTBEPKIACHUS.

Ymems:

- pa3nryYaTh OCHOBHBIE BHJIBI TIOJIMMEPOB, IPUMEHIEMBIX TP CO3JIaHUH dHEPTETUICCKUX
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 JUCHUIUIMHBI JJIsi TIOJTOTOBKM CTYJIEHTOB B O0JAacTH TEXHOJIOTUU H
MaTepUAIOBEICHUS TTOJUMEPHBIX KOMIIO3ULMMA. [loHsATHE O THMax MOJIMMEPHBIX KOMIO3ULUM.
CBs13b JUCHHILTUHBI C OOIIETEOPETUICCKUMU H CIICIIUATBHBIMU KypCaMHU.

2. PagukanpHasg nojguMmepu3zanus. MexaHu3M pagukaibHON nonuMepusannu. OCHOBHbBIE
craauu nonmuMepusanuu. CriocoOsl HHUIIMKMPOBaHus. Peakiuu pocta, 0OpbiBa U Tiepeadu Leu.
NuunmaTopsl, THTUOUTOPBI U PEryISITOPBI HOTUMEPU3ALIIH.

3. Honnas mnonumepusauus. Kartuonnas nonumepusanus. Karammzaropel. Peakuun
o0pa3oBaHMs aKTUBHOI'O IIEHTPa, POCTa, OOpbIBA U Nepeaaun 1enu. AHUOHHAs MOJTMMepU3alsl.
Karanuzatoper momumepu3anuu. OCOOCHHOCTH peakuuid pocta W oOpbiBa mernu. "JKusbie"
Makpomosiekyibl. [Tomyuenue 610K-COMOIMMEPOB.

4. TlonukonaeHcanusa. Bunbl MoHoMepoB. (MaKTOphl, BIHUSAIONIME HA MOJICKYJISIPHYIO
Maccy 1 MMP. MeToibl poBeIeHUsI peaKIfil TOJUKOHIEHCALUH.

5. OcHoBHBIE THUTIBI TONUMEPOB. [lomuOyTanueHoOBbIE M HW3O0MPEHOBBIE KAyUyKH.
JIMBUHUIHUTPWIbHBIE W KapOOKCHJIMpOBaHHBbIE  Kaydyyku. Kaydyku ¢  KOHIIEBBIMHU
(GYHKIIMOHATBHBIMU TpymmaMu. [lonuonaeuHbl, MONIHAKPUIATHI, MOJMHA(UPHI, MTOIUYPETAHBI,
MOJIMAMUJIBI, STIOKCUHBIE CMOJIBI, TOTUCYIb(MUIbI. JHEPrOHACHIIICHHBIE TOTHUMEPHI.

6. XuMHs TIPOIIECCOB OTBEPXKACHUS MOAUMEPOB. CUCTEMBI OTBEPKICHUS U MEXAHU3MBbI
peakLMil OTBEPKACHUSI.

7. DHEproHacChIIIEHHbIE TIOJUMEPHI.

8. TepMO31acTOIIACTHI.

4. O0béM yueOHOIl TUCIUIIIMHBI

B 3auérHbIX B akanem.

Bunsl yueOHoI paboThl €IMHUIIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 144
AYIUTOPHBIE 3aHATHUS: 0.95 34
Jlextuu (Jlek) 0.45 16
[Ipaktnueckue 3ansatus (113) — —
JlaGopartopus 0,5 18
CamocrositesbHas padora (CP): 2,05 74
CaMocTosTENbHOE U3YUYEHNE PA3/IETI0B TUCIUILINHEI, 2,05 74
MOATOTOBKA K JIAOOPATOPHBIM paboTaM
Buja xkoutpoJisi: 3a4ét / 3k3amen 1 Ok3ameH (36)

AHHOTanug padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
"®u3nka noJauMepoB"’
(b1.B.33)

1. Heau AUCHUILUIMHBI — W3y4YeHHE (DU3MUYECKUX CBOWCTB MOJMMEPOB, (a30BBIX U
pENaKCallMOHHBIX TEPEX0J0B, MEXAHWYECKUX W PEJIAKCAIIMOHHBIX CBOWCTB, TEPMOJIMHAMUKH
PacTBOPEHHMS U TEOPUU PACTBOPOB ITOJIUMEPOB

OCHOBHBIMH 3a7a4aMU TUCITUTUINHBI SIBIISFOTCS:

- 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 1 3agaym Kypca JOCTUTAIOTCS € TIOMOLIBIO O3HAKOMJIEHHUSI CTYICHTOB:

- C OCHOBHBIMM THUIIaMU MOJUMEPOB, B TOM YHCJIE C MOJIUMEpPAMH, TPUMEHIEMbIMU JJIS
M3TOTOBJICHUS SHEPIETUYECKUX MATEPUATIOB;



- C COBPEMEHHBIM COCTOSIHUEM HayKH O (M3UKH MMOJIUMEPOB;

- C OCHOBHBIMHM SKCIIEPUMEHTAIbHBIMH METOJaMU H3YYE€HUS CTPYKTYpPbl M CBOMCTB
IIOJINMEPOB.

JuctunnuHa "®duszuka moaumepoB" 0a3upyeTcs Ha 3HAHMAX U YMEHHUSX, MOJYYCHHBIX
CTYJCHTAMH MPU U3y4YEeHUU PU3NKHU, OPTAaHMUECKON XUMUHU, MATEMATHKH.

2. TpeGoBaHus K pe3yJibTATaAM OCBOEHUS JHCIHILIMHbI

W3ydyenne nucuurminasl «Du3uka MOIMMEPOB» MPU IMOATOTOBKE CHEIHAIUCTOB IO
CHEUMATBHOCTH  «XWUMHYECKas TEXHOJOTHS SHEPrOHACBHIIICHHBIX MAaTEepPHUaloB HU3CIUi»
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 npodeccuonansHou aestenproct (OITK-1);

- CIOCOOHOCTBHIO MPO(ECCHOHANFHO HCIOJIB30BaTh COBPEMEHHOE TEXHOJIOTMUYECKOE U
aHATUTHYECKOEe O00OpYyIOBaHME, CIIOCOOHOCTHIO K TPOBENEHHIO HAYYHOTO HCCIIEOBAHUS U
aHAJIM3Y MOJYYSHHBIX MIPU ero mpoBeaeHuu pe3ynbratoB (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 HCIBITAHUS MATEPUANIOB, M3JEIUHA W TEXHOJOTHUYECKHX
nporeccos (ITK-11);

- CIIOCOOHOCTBIO TUIAHMPOBATH U TPOBOJUTH HEOOXOAMMBIH SKCIIEPUMEHT, KOPPEKTHO
00pabaTbiBaTh ¥ aHATU3UPOBATH MOTy4YeHHbIe pe3yiabrarhl (ITK-12).

[TpodeccronanbHO-CTIEINATU3UPOBAHHBIE:

- TOTOBHOCTBIO CHHTE3UpPOBATh M HCCIENOBAaTh (U3UKO-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 KOMIO3MLMOHHBIX MaTepUAIIOB U M3JAEIMH Ha UX
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 TEMIIEPaTyphl CTEKIOBAaHUS U TEKyUECTH IOJMMEPOB C MOMOIIBIO METO/IOB
JACKu TT'A;

- OIIPEIENIATh IPOYHOCTHBIE CBOMCTBA IMOJMMEPOB C TOMOIIBIO Pa3phIBHON MAIIMHBL;

- OTpENeNsATh TEPMOIMHAMUYECKYI0O COBMECTHMOCTh TIOJIMMEPOB M IUIACTH()HUKATOPOB C
MOMOIIBI0 HHTEP(PEPEHIIMOHHOTO METO/1A.

Bnademy:

- HaBBIKAMU M3y4eHHS U 00001eHNs MH(OpMAIK B 001aCTH (PU3UKH ITOTUMEPOB.



Kpartkoe conep:xaHue TUCHUININHBI:

1. Beenenue

3HaueHUe JUCIHUIUIMHBI I TIOJTOTOBKH CTYJIEHTOB B O0JAacTH TEXHOJIOTUU H
MaTepuaIoBeIeHUSI MOJUMEPHBIX KoMmo3unuil. [ToHsTHe 0 THUMax MOJIMMEPHBIX KOMIIO3UILIUU.
CBs13b JUCHHILTUHBI C OOIIETEOPETUICCKUMU H CIICIIUATBHBIMU KypCaMHU.

2. CtpoeHue u cBoicTBa MakpoMosiekyl. Kiaccudukanus nomumepoB. Perymsprbie u
Heperysipable onuMepbl. KoHburypanus u xKoH(pOpMAIUs MaKpoOMOJIeKyld. MoiexyspHas
Macca M MOJIeKyJsipHOe-MaccoBoe pacmnpenenenue (MMP), metonsl oneHku. MosekynaspHO-
CTPYKTYPHBIE XapaKTEPUCTUKH CETUATHIX MOJTUMEPOB.

3. PenakcaniMoHHbIE MPOLECCHl U CBOMCTBA MOIMMEPOB. OCOOEHHOCTH MOJIEKYIISIPHOTO
JIBUKCHHUS B TMoiuMepax. [ MOKOCTh Makpomoliekyl. TepmonuHamMudeckas W KHHETUYECKas
rHOKOCTh, CIIOCOOBI €€ OlIeHKU. BiinsHue CTpoeHUs] MaKpOMOJIEKYJbl Ha ee THOKOCTh. Bpems u
CHEKTp BpeMeH penakcanuu. Ousmueckue coctossHUS aMOp(dHBIX moauMepoB. CTPYKTypHOE U
MEXaHMYECKOe CTeKJIoBaHue. Temneparypa TeKyuecTu. Teopun CTeKIOBaHHUS.

4. ®a3oBbICc COCTOSHHUS TIOTUMEPOB. MeToabl u3ydeHUs (a30BOrO COCTOSHUS U
CTPYKTYpbl moiumepoB. CTpykTypa amMophHBIX U KPUCTAUIMUECKHUX MojumepoB. da3oBbie
niepexoibl. JKuIKOKpUCTATUIMYECKOE COCTOSHUE TIOTUMEPOB U €T0 OCOOSHHOCTH.

5. TepmoauHamuKa pPAacTBOPEHHUS TMOJIUMEPOB. Teopun pacTBOPOB IMOJIKMMEPOB.
[TapameTpsl pacTBOPUMOCTH W METOJbI IPOTHO3WPOBAHUS PACTBOPUMOCTH TOJIUMEPOB.
Tepmoannamuka HaOyXaHUs CIIMTBHIX MOJMMEPOB. JlMarpaMMbl COCTOSIHUSI CUCTEM MOJIUMEP-
pactBopuTeNb. TepMOAMHAMUYECKAsE YCTOWUYNBOCTh PACTBOPOB U METOJIbI €€ OIICHKH.

6. Ilnacruduxamus nomumepoB. ODPPEKTUBHOCTh NEUCTBUS  IJIACTU(PHUKATOPOB.
MoutekymsipHas 1 MEKCTPYKTYPHAS IIaCTH(UKAIHS.

7. MexaHuyeckue CBOMCTBa monumepoB. Buabl aedopmanuu. OCHOBHBIE YpaBHEHUS
nepopmaruu. TepmoawHamuka nedopManuu. BrusHue IUIOTHOCTH CETKM HAa MOIYJb
yaopyroctd. lIpuHIMO TeMrepaTypHO-BPEMEHHON CYNEPNO3UIMU U €ro MNPUMEHEHHE s
pacyeTa pellakCalMOHHBIX CBOMCTB MOJUMEPOB. [IpOYHOCTH M JOJTOBEYHOCTH. MeEXaHU3MBbI
pazpyuienus. TepMohayKTyalmoHHast TEOpUs TPOYHOCTH.

4. O0béM yueOHOI TUCIUIIHHBI

B 3auéTHEBIX B akanewm.

Bunsl yueOHol paboThl €IMHUIIAX yacax
O01asi TPy10€eMKOCTh IMCHMILUIMHBI 10 Y4eOHOMY IJIAHY 6 216
AyAUTOpHBbIE 3aHATHSA: 2 71
Jlextum (Jlek) 1 36
[Ipaktuueckue 3anstus (113) — —
JlaGoparopus 1 35
Camocrositesbaas pa6ora (CP): 3 109
CaMocCTOsATENbHOE N3YUYEHUE PA3AEIOB IUCHUIUIMHEI, 3 109
MOATOTOBKA K JIJAOOPATOPHBIM paboTaM
Bua konTpoas: 3a4ét / 3x3ameH 1 Ik3ameH (36)




AHHOTaNus padoveil NPOrpaMmMbl AUCHUIITIHHBI
"TexHoJiorus nepepadoTKH IHEProHACHIINEHHBIX MaTepHaIoB'
(b1.b.34)

1. lean QIMCHUIUIMHBI — O3HAKOMJICHHE O0YYarOMIMXCSl CO CrocoOaMu MPOU3BOJICTBA U
nepepaboOTKU MOPOXOB, TBEPABIX PAKETHBIX TOIUIUB U JAPYTUX KOMIO3UIIMOHHBIX MOJUMEPHBIX
MaTepuaJioB Ha OCHOBE LEJUIKOJIO3bl M €€ MPOU3BOJHBIX, anmaparaMM 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;

- HW3Yy4YEHUE B3AaMMOCBS3U TEXHOJOTMYECKUX M HKCIUTyaTallMOHHBIX XapaKTEPUCTHUK
MOJIMMEPHBIX MaTePUATIOB C KAY€CTBOM MCXOJIHOTO CHIPbs U MOay(padbpruKaToB.

Lenu u 3agaun Kypca JOCTUTAKOTCS C IOMOLIBIO O3HAKOMJIEHUS CTYI€HTOB:

- CO crocobamMu MPOM3BOJICTBA MOJIMMEPHBIX MATEPHUAIOB HAa OCHOBE IIEJUIIOJIO3BI U €€
npousBoaHbix: HII, mopoxoB, nakoB, smaiel, HUTPOJIUHOJIEYMa, KapOOKCHUMETUIIIEITION03bI
(KMLI) u nipyrux;

- C TEOPETUYECKUMHU OCHOBAMM IMPOLECCOB HUTPOBAHMS LIEIIIOI03bI U MHOIOATOMHBIX
CIIUPTOB;

- C COBPEMEHHBIM ammapaTypHbIM O(GOpPMICHHEM IPOU3BOJICTBA IMOPOXOB, TBEPIBIX
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 "Texnonorust nepepaOOTKM SHEPrOHACHIINIEHHBIX MaTepuajoB’ Oa3upyercs Ha
3HAHMUM  CTYIACHTaMHU  OOIIETEOPETUYECKUX  KYpPCOB  E€CTECTBEHHOHAyYyHOro  IUKIA -
HEOPTraHWYECKOW, OPTAaHNYECKOM, aHATUTHIECKOH, (PU3NYECKOMN, KOJIJTIOMTHON XUMHH, (GDU3UKHA U
MaTeMaTHKH, mpoiieccoB U anmnapatoB, OXT, a Takxke QU3UKA U XUMHUU TTOIUMEPOB.

B xone oOydenus cTyeHTHl 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
WHKCHEPHBIC 3HAHUS JIUTsl pelleHus 3a1a4 cBoel npodeccnonansHoi aestenproctd (OITK-1);

- CIOCOOHOCTBIO NMPO(ECCHOHAIBLHO HCIOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
AHAIUTUYECKOE O00O0pYyI0BaHHE, CIIOCOOHOCTHIO K MPOBEIEHUI0 HAYYHOTO 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 COOJIIONCHHWST HOPM OXPaHbl TpyAa, MPaBHII TEXHUKH
0€3011aCHOCTH, MPOU3BOJCTBEHHOW CAaHUTApUU M TOXAapHOW 0e30macHOCTH Ha pabodyeM MecTe

(IIK-3);



- CIOCOOHOCTBIO K pELICHHI0O NpOPEeCCHOHATBHBIX MPOM3BOJACTBEHHBIX —3ajad,
BKJIIOYAIOIIUX Pa3pabOTKy HOPM BBIPAOOTKM M TEXHOJIOTMYECKUX HOPMATHBOB PACXOIOBAaHUS
CBIPbsI, MAaTEPUAJIOB M DHEPreTHUECKUX 3aTpar, oOecrieyeHne TpeOOBaHUI MO CTaHIapTU3AIMH,
CepTUPUKALMM U KAa4eCTBY IPOAYKLUH, COBEPLICHCTBOBAHME KOHTPOJS TEXHOJIOIMYECKOIO
nporiecca ([1K-4);

IIpodeccronanbHO-CieUaNU3UPOBAHHBIE:

- CIIOCOOHOCTBIO YIPABIATH TEXHOJIOTWYECKMMHU IPOLECCAMU TOIYYEHHUS 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 TOIUIUB, NOJUMEPHBIX KOMIIO3ULMOHHBIX MAaTEPUATIOB U U3IEIUN
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 pesynomame usyuenus Oucyuniunbvl CmyoeHm 00a4cen:

3namy:

—  OCHOBHBIE METO/IbI ITOJIYYEHHUS U TPeOOBaHMSI K UCXOIHBIM MPOAYKTaM;

—  TEOPETHYECKHE OCHOBBI IIPOLECCOB HUTPOBAHMS LEJUIOJIO3bI M MHOTOAaTOMHBIX
CIHMPTOB, KUCJIIOTHOTO U IIEJI0YHOTO TUAPOIN3a HUTPO3(PUPOB, N3roToBiaeHus nopoxos u TPT;

— KOHCTPYKLUMM M TPUHLUUI JEHCTBHS ammapaToB, TEXHOJIOTHMYECKUE PEKUMBbI
IIPOU3BOCTBA;

—  (pU3HKO-XMMHUYECKHE MPOLECCHl, MPOTEKAIOIUe IMPH CMELIEHUH KOMIIOHEHTOB M
nepepaboTke Macc;

— TexHosornueckue cxemel npowusBoacTBa HI[, HI'Ll, mopoxoB, TBEpABIX PaKETHBIX
TOIUIMB U JAPYTMX KOMIIO3WLHMOHHBIX MOJUMEPHBIX MAaTEpPHAIOB HA OCHOBE LEJUIIOJIO3BI U €€
IIPOU3BOJHBIX;

— TpeboBaHMUs 10 TEXHUKE OE30MIaCHOCTH U OXpaHe TpyAa.

Ymemn:

— pemaTb  AKOJOTHMYECKHWE  MpOoOJeMbl  MPU  HPOU3BOJCTBE  HHUTPOIPUPHBIX
1acTUPUKaTopoB, nmopoxos, TPT;

—  PacCUMTBHIBATH XapaKTEPUCTUKH MPOLECCAa HUTPALMU MHOTOATOMHBIX CIIUPTOB;

—  COCTaBJATh TEXHOJIOTMYECKYIO CXEMY IpPOM3BOJICTBA, MOJOMpaTh ammaparsl Jis
nzrorosieHuss DHM u onpenenars napaMeTpsl TEXHOJIOTHUECKUX MPOLIECCOB X MOJIYYEHUS;

— IPOTHO3MPOBATh W PETyJHNPOBaATh KCIUIyaTallHOHHBIE CBOWCTBA MopoxoB, TPT wu
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaT€pUaJIOB;

Bnaoems:

— nOpakTHueckuMu HaBbikamMu noaydeHus HI[, HILl wu apyrux HuTpaTtoB
MHOTOaTOMHBIX CIIUPTOB B JJAOOPATOPHBIX YCIOBUSX;

— TPaKTHYECKUMH HaBBIKAMH IIOJIYYEHHs IOPOXOB, TBEPIBIX PAKETHHIX TOILIUB H
MOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaloB Ha OCHOBE HUTPOLEIUIIOIO03bI B J1a0OPAaTOPHBIX
YCIIOBHSIX;

— TPAaKTUYECKUMH HaBbIKAMHM OIPEJEICHHUS MEXaHMYECKHMX U  PEOJIOTHYECKUX
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(puUecKUMH CBOCTBaMHU. XapakTepHble OTIMYMS HUX IPOU3BOJACTBA OT APYTHX
IOJIMMEPHBIX KOMIO3ULMNI. [[pMMeHeHre TONMMEPHBIX MAaTEPUAIOB Ha OCHOBE LIEJUIFOJIO3HI U €€
MPOM3BOJIHBIX U IOPOXOB B PA3IMUHBIX 00JACTAX HAPOIHOTO XO035ICTBA.



OcnoBubie Buasl HLI, BUIBI, TUIIOBBIE COCTAaBBI M YCJIOBHBIE 00O3HAYECHHUsI MOPOXOB Ha
ocHoBe HII, Ha3HaueHne KOMIIOHEHTOB.

KonBepcust 1mopoxoBoil IpOMBIIITIEHHOCTH. Vcnosb30BaHNE LIEJUIFOJIO3HOTO  ChIPbA,
TEXHOJIOTUYECKUX IPUEMOB M YAaCTMYHO OOOpYyNOBaHMS [UIl H3TOTOBJICHUS IOJIMMEPHBIX
KOMITO3UITHMOHHBIX MaTEPUAIIOB MUPHOT'O BPEMEHH.

3.2 Ilpou3BoacTBO HUTPOIPUPOB
Du3uKo-xumuueckue 0CHOBbL NOJIYUEHUA HUMPOIPUpos

Orepudukanys CIUpPTOB a30THOW KUCIOTOM M CMECSIMM Ha €€ OCHOBE - IOJy4eHue
HUPO3(prpoB. MexaHU3M M KHHETHKAa HUTPOBAHMSA CIUPTOB. BiMsHuEe CBOWCTB TJIHMIEPHHA U
JPYTUX HU3KOMOJEKYJSPHBIX CIIUPTOB, COCTaBa U CBOMCTB 3TEpUULMPYIOLIMX AreHTOB Ha
IIPOLIECC HUTPALUH.

XapakTepHble OCOOEHHOCTM MHOIOCTAQIMMHOIO Ipolecca HUTPALUU  LEUIF0I03bI
(cMauMBaHWe, KamWUISApHAS MPOMUTKA BOJIOKHA HUTPYIOIIUM areHTOM, COOCTBEHHO pEaKIus
stepudpukanuy, IUGpPy3MOHHOE BBIPABHUBAHUE KOHLIEHTpAIMi 3TOro areHta B oObeMe
BOJIOKHA). OCHOBHBIE CBOMCTBA LIEJUTIOIO3bI, BIUSIONIAE HA IPOIECC dTEPUPHUKAIINN: TIPHPOJIA U
¢dusnueckas Gopma ChIpbs, BEIHMUMHA YJIEIBbHOM MOBEPXHOCTH, CTPYKTYpHAasi HEOJHOPOJHOCTb
(cooTHOIIEHNE aMOP(HBIX M KPUCTAUIMYECKUX YYACTKOB), HOCTYMHOCTh M pPEaKIMOHHAsS
CHOCOOHOCTh THPOKCHUJIBHBIX TPYII, COZAEp:KaHue TuApo(OOHBIX MpUMEcEH, BIaXHOCTb MU
apyrue). Bo3MOXXHOCTH HCHOJIB30BaHHS HOBBIX BHMJIOB U (OPM ILEJUIFOJIO3HOIO  CHIPBS.
PenentypHo-TexHomornueckue (hakTophl, BIUAIOLIME Ha MPOLECC 3TepU(PUKALUN LEIUIIOI03bI:
COCTaB HUTPYIOIIEH CMeCM M OTpa0OTAaHHOM KHCIOTHI, MOJIYJb, TEMIlepaTypa U Bpems
HUTpalMu. BO3MOXXHOCTh TOBBILICHHS AKTUBHOCTU HUTPYIOIIUX CMECed: HCIOIb30BaHUE
H3PO,, anruapuaoB KHUCIOT M IPYTHX pPEareHTOB, a TAaK)Ke PAcTBOPUTENICH NpPU HHUTPAIUU
cnupToB. KUCIOTHBIA THUAPOIU3, OKUCIEHUE U JIpyrHe MOOOYHBbIE NPOLECChl MPHU HUTpALUU
CIIUPTOB.

Otnenenue HUTPOIUPOB OT OTPabOTAHHBIX KHUCIOT. Pekynepanuss M pereHepanus
OTpaObOTaHHBIX KUCIIOT.

Cmabunuzayus HumpoIghupoe

VYnanenne u3 HUTPOIDUPOB OCTATKOB KHUCJIOT, MOOOYHBIX BEHIECTB M HECTOMKUX
npuMeceil. PerynupoBanue cTeneHu NoauMMepH3alny, BsI3KocTH, pactBopumoct HIl Ha craaun
crabunuzanuu. Crabuwnu3anuss B KUCJIOM M IIEJIOYHOW cpedax, BIUSHUE pPElenTypHO-
TEXHOJIOTUYECKUX (AKTOpPOB. MexaHM3M M MPAaKTUYECKOE HCIOIb30BaHUE KHCIOTHOTO U
menoyHoro ruaponusa. Mamensuenue HII.

Omxum HII ot BogsI.

Henpepuvienvie cnocodst npouseo0cmea numpoigpupos

TexHonornueckass cxema HEMPEPHIBHOIO CIOco0a MPOM3BOACTBA HHUTPOLEIUIIOJIO3bI.
[ToaroToBka HENTIONIO3BI M CIIOCOOBI €€ JI03UPOBaHMs B HUTPATOp. IIpUroToBiIeHne KUCIOTHBIX
cMmeceil u ux cocrabl i nonydenus HIL paznuunbix BugoB. Kucnoroo0opoT B mpou3BoacTBE
HII. Pacuer cocraBa pabGoueii HUTpocMecH M OTpabOTaHHON KucioTel. I[IpenBapurenbHas
crabummzanust  HII. W3menpuenme HI[ m  okonyarenpHas ee craOwiamsamus. TexHHKA
0e30IacHOCTH, OXpaHa Tpyda M OKpyKatomed cpensl npu npousBojactse HII. Ocobennoctu
M3TOTOBJICHHS JIAKOBOTO KOJIJIOKCHIIMHA. TexHuuyeckue xapakrtepuctuku HIl m obmactu wux
IIPUMEHEHUS.

TexHonmornueckne cxemsl HenpepbiBHOro mnpousBoactea HIL[ m ero anamoros
(cenmapaiMOHHBIN, OeccenapalliOHHbI ¥ WHKEKTOPHBIN).

[ToaroroBka criuptoB. [Tonyuenne pabounx HUTpocMecel. Perupkymnsius oTpaboTaHHOM
kucinoTsl. Cenaparyst HUTpo3(pUpoB OT OTpabOTaHHBIX KUCIOT. CTaOmnn3anus HUTPOI(PUPHBIX
mwiactudukaropoB. PemieHne 53KoJOrHYEeCcKHX MPOOJIEM MpU MPOU3BOJACTBE HUTPOIPUPHBIX
iactudukaropoB. TexHrHKa 0€30MaCHOCTH M OXpaHa Tpy/a.



3.3 [Ipou3BoacTBO NUPOKCHIUHOBBIX mopoxos (I1IT)

Bogoomkum, 00e3BOKHMBaHHE NUPOKCHIMHOB. DU3NKO-XUMUYECKHE OCOOEHHOCTH
nporiecca OOE3BOKMBAHMS, BIMSHME HA HEr0 pPa3lW4HbIX (akTopoB. KOHCTpYKTHBHO-
TEXHOJIOTHYECKHE OCOOEHHOCTH MPOIIECCOB BOJAOOTKUMA M 00€3BOKUBAHHSL.

Ocob6ennoctu mponecca miuactudukanuu HI[ mpu HM3roTOBIEHMH NUPOKCHUIMHOBOM
nopoxoBoir Maccel (IIIIM). Bnusaue pasnuunbix ¢akropoB Ha kadectBo [IIIM um pacxon
pacTBopuTels. AnmnaparypHoe o()opMIIEHHE MTPOLecca.

Ocobennoctu  peosormueckux coiicte  [I[IM. IlpuHmunuanpHOE  YCTPOWCTBO
(GOpMYIOIIHX anmapaTosB.

[IpuHIMNIIHATBEHOE YCTPOMCTBO pe3aTeIbHBIX alnapaToB.

@OU3UKO-XUMUYECKUE TIPOLIECCHl, IMPOTEKAIOLIUE IPU YAAIEHUU PACTBOPUTEINIEH.
AmnmnaparypHoe oopmiienue ¢asbl. Pexyrnepanust 1erkoieTy4nx miacTuukaTopos.

Texnonornueckue cxeMsl npoussoacrsaa 111

3.4 IIpousBoacrBo 6atucTUTHBIX MOPoXxoB (BII)
Iloozomoexa u 0o3uposanue omoenbHvlX KOMHROHEHMO0G

[TpuHIMIIHATBEHOE YCTPOMCTBO 103aTOPOB, TUAPOhOOU3aTOPOB.

OU3UKO-XUMUYECKUE TPOLIECCHl, IPOTEKAOIINEe MPU CMEHIEHUH KOMIIOHEHTOB
OamuctutHeix Macc (BM). Ponb BogHoOI cpenbl. OcHOBHBIE (DAKTOPBI, ONPEAETISIONIUE KAYECTBO
BM. OcoOeHHOCTH CMauyuBaHUs, KalWUIAPHOW MponuTkH, copOuuu. IllpuHnunuanbHoe
YCTPOMCTBO anmnapaToB (a3bl CMELICHUS.

Texnonocuueckue cxemul uzzomoenenus bM.

[lonynenpepsiBHass U HenpepbiBHbIE cxeMbl U3rotopiieHus bM. Omxum BM oT BoAbl.
[TpuHIMNIHAIBHOE YCTPOWCTBO HEHTPU(YT M OTIKUMHBIX IIPECCOB IS OTXKUMA. AHAITU3 poOIeM
Oe3omacHOCTH | 3kojoruu npu nonydenun bM. OGopoTHoe BogocHabxkeHue. buoxumuueckas
OUYHCTKA CTOYHBIX BOJI.

Ilepepabomka BM

Ocobennoctu peonorudeckux cBorctB bM. BanbiieBanue BM. ®usmnko-xumudeckue
Mpoliecchl IPH BasblieBaHUU. [IpuHIIMIIHAIBEHOE YCTPOMCTBO BaJIbII-aNapaTOB.

Cymka mnonydabpukara. @DU3NKO-XMMHYECKHE OCOOEHHOCTM U  amapaTypHOe
odopmienue ¢pa3bl CyIIKH.

TabnerupoBanue monydadpukara. HasnaueHue omnepanuu W TOPUHIUIHAIBEHOE
YCTPOMCTBO TaOJIETUPYIOIIETO Mpecca.

[IpeccoBanue nonydabpukara. [Tonstue 0 koa(purmenTax BBITSKKH,
TEXHOJIOTUYHOCTH, O0XKaTUs. AyTOre3MOHHas MPOYHOCTh M 3aBUCUMOCTh €€ OT PAa3JIMYHbIX
¢dakropos. [IpuHIMNHATBEHOE YCTPOUCTBO (POPMYIOIIUX MpeccoB. Buabl MOTOKOB B 3KCTpynEpeE.
Pemenne BompocoB 0€30MacHOCTH TNpU IpeccoBaHMM. Buasl M npuuuMHbl Opaka mpu
IIPECCOBAHUH.

®a3a pesku. lIpyHIUNIMANIBHOE YCTPOHCTBO PE3ATEIbHBIX YCTPONCTB.

3aBepmraronue  omeparuu.  JlepexrockonupoBanue. Mexanudeckas — 00paboOTKa,
OpOHHpOBaHUE.

TexHonornueckue cxempl nepepadoTKH.

3.5 Croparoume rujib3bl

[IpuHIMnNUanbHas 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-XxMMUYECKHME OCHOBBI IIpOLiECCa, HCIIOIb30BaHHE
000py/10BaHUsI TOPOXOBBIX 3aBOIOB.

[Tpon3BOACTBO HUTPOJIAKOB, HUTposnmHOoJeyma. Crneunpuyeckue TpeOOBaHUS K
KOMIIOHEHTaM, OJIOK-CXeMa MPOU3BOCTBA.



4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auétHBIX B akagewm.
Bunpl yue6HOM paboTh eIMHNIaX qacax

OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 8 288
AYAUTOpPHBIE 3aHATHS: 45 163
Jlexuunu (Jlek) 1,8 64
[Tpaxtrueckue 3ansatus (I13) 0,5 18
Jlaboparopust 2,2 81
CamocrositesbHas padora (CP): 2,5 89
CamocTosTeIbHOEC H3YUYCHHE Pa3IeIOB JUCITUIUIHHBI, 2,5 89
MOITOTOBKA K JTAOOPATOPHBIM paboTaM

Buja koHTpoIs: 3a4€T / IK3aMeH 1 Ok3ameH (36)

AHHOTauUA padoyeil NPOrpaMMbl AUCUUIIMHBI
"Teopusi M CBOMCTBA JHEPTrOHACHIIIEHHBIX MATEPHAJIOB""
(b1.B.35)

1. Heap AMCUMIVIMHBI — KiIacCU(UKALUS SHEPreTUYECKHX MAaTepHUaoB, H3y4YCHHE
(bU3UKO-XUMHYECKUX CBOUCTB mopoxoB u CPTT.

OCHOBHBIMU 3a7ja4aMU AUCLUIIIINHBI ABJISIOTCS:

- J1aTh MpEACTaBICHUS 00 OCHOBHBIX THIIAX 3HEPIeTUYECKUX MaTEpUANIOB: MOPOXaxX U
CPTT;

- chopMupoBaTh UYETKHME TPEACTABICHHA O (U3UKO-XUMHYECKHX CBOHCTBAX
JHEPreTUYECKUX MaTepUaJIOB;

Ienun n 3aaumn Kypca JOCTUTAKOTCS C IOMOIIBIO O3HAKOMJIEHUS CTYIEHTOB:

- C OCHOBHBIMM THUIIAMHU YHEPIETUUECKUX MATEPHAJIOB,;

- C COBPEMEHHBIM COCTOSIHMEM HAYKH O YHEPT€TUYECKUX MaTepuaniax;

- C OCHOBHBIMHU DKCIIEPUMEHTAIBHBIMU METOJAMM W3YUEHHs CTPYKTYpbl U CBOMCTB
OYHEPreTUYECKNX MATEpUAIIOB.

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
Nzyuenne aucuumuinHbl «Teopuss U CBOMCTBA 3HEPrOHACBHIIEHHBIX MAaTEpUANOB)» MPHU
MOJITOTOBKE CIICITUAUCTOB IO CIENUATBHOCTH «XUMHUYECKasi TEXHOJOTHSI YHEPTOHACKIIIICHHBIX
MaTepHaJoB U3JIEJINI» HANpaBJIEHO HA MPUOOPETEHHE CIEAYIOMINX KOMITETSHIINH:
OOImEeKyIbTYpHBIE:
- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHanu3y, cuaTe3y (OK-1);
Ob6menpodeccruoHaabHBIC:
- CMOCOOHOCTBIO ~ HCHOJB30BaTh ~ MaTeMaTW4YecKHe,  €CTECTBEHHOHAayuyHble U
WH)KCHEPHBIC 3HAHUS JIUIsL PeIleHHs 3a1a4 cBoel npodeccuonansHoi nestenpaoct (OITK-1).
ITpodeccruonanbhble:
- CTMIOCOOHOCTBIO HM3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OpMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN ONBIT 10 Tematuke uccnenoanuii (I1K-10);
- CIIOCOOHOCTBIO TUIAHWPOBATh W TIPOBOJUTH HEOOXOJWMBIA HSKCIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-12);
- CHOCOOHOCTBIO K HAIMCAaHUIO OTYETOB, pedepaToB, MNyOIUKAUUA U MYOJIUYHBIX
oOcyxneHuii, (GOopMyIHpOBaTh MNPAKTUYECKHE PEKOMEHAALMU M0 HCIOIb30BAaHUIO PE3yJIbTaTOB
Hay4HbIX ucciaenoBanmii (ITK-13);



[IpodeccronanbHO-CIEIUANTU3UPOBAHHBIE:

- TOTOBHOCTBIO CHUHTE3UpPOBATh M HCCIENOBATh (PU3UKO-XMMHUYECKHE, B3pbIBUATHIE U
(U3UKO-MEXaHNYECKHUE CBOWCTBA 3HEPrOHACBHIIICHHBIX KOMIIOHEHTOB MIOPOXOB M TBEPBIX PAKETHBIX
torus (ITICK-2.3);

- TOTOBHOCTBIO MPOBOJUTH CTaHJAPTHBIC U CEPTU(PHUKALMOHHBIE UCIBITAHUS MTOPOXOB,
TBEPABIX PAKETHBIX TOIUIUB, IOJUMEPHBIX KOMIIO3UIMOHHBIX MAaT€pUAIIOB M U3JEIMM Ha HX
ocuose (IICK-2.4).

B pe3ynomame u3zyuenusn oucyunaiunovl CmyoeHm 00J1)4CeH:

3nams: @SI3KOYNpPYrue CBOWMCTBAa MOJMMEpPHBIX MartepuanoB, TPT u mnopoxos;
HAIPsDKEHHOE COCTOSIHME M HAKOIUICHME IIOBPEXIEHUH, Kpurepuil beinn, Tepmudeckas
CTOMKOCTb, XMMHYECKas COBMECTMMOCTb KOMIIOHEHTOB TPT, mHpoYHOCT mpu JEHCTBUU
JUHAMHYECKHUX Harpy3oK.

Ymemn:
- HCCIENOBaTh TEPMHUUYECKYI0 CTOMKOCTh JHEPreTHUECKUX MATEpUAIOB C IOMOIIBIO
meronoB JICK u TT'A;

Braoemo:
- HaBBIKAMU M3y4YeHUS U 00001eHus nHopMannuy B 001aCTH HAYKU 00 SHEPreTUYECKUX
MaTepuaax.

3. Kparkoe comepxxanue JMCUMILTAHBI:

1. Beenenue

Ilenn, 3amauym W OCHOBHBIE pa3feibl Kypca. 3HAYeHHE Kypca I TOATOTOBKHU
CIEIHMAMCTOB B 00JaCTH XMUMHH, TEXHOJOTMH U MPUMEHEHHS MOPOXOB M TBEPABIX PAKETHBIX
torutuB (TPT). CBsa3b Kypca ¢ 00111€TEeOPETHUECKUMU U CTICIIUATBbHBIMU JUCIUILIMHAMH.

2. ®du3rKa NPOYHOCTH IIACTU(PULIMPOBAHHBIX MOIUMEPOB. OCOOEHHOCTH pa3pylIeHUs U
nehopMUpPOBaHUS MIACTU(DUIIMPOBAHHBIX MTOJIUMEPOB. OcHoOBHbIE ypaBHEHUS,
OIKCBIBAIOIIME KUHETUKY pa3pylIeHHs IIacTU(UIMPOBaHHBIX MoaumepoB. KoadouimeHTsl,
BXOJLIME B OTH YypaBHEHHUS uX (usnueckuil cmbica. be3omacHoe HampspkeHHe, MOIYJb
YIPYTOCTH, TPEACIbHOE 3HAYEHHE IPOYHOCTH, TEOpPETHYECKas NPOYHOCTb. HampsokeHHOe
COCTOSIHME€ M HAKOIUICHHE NOBPEXKJIECHHUM, MX KOJWYECTBEHHblEe onucanus. Kpurepuii beinn,
YCIIOBUS €70 IPUMEHUMOCTH Il OIIMCAHUS TIOBPEKIAEMOCTH.

3. Bsskoynpyrue cBoicTBa mosMMepHbIx MarepuanoB, TPT u mopoxos. [lon3ydects u
penakcanus HampspDkeHud. CKOpOCTh TON3Y4eCTH, MTHOBEHHBIM MOAYNb, KO3(h(GUIHUEHT
ITyaccona qs TPT.

4. Ilpoueccsl, paspuBaromuecst B TPT npu ux xpanenuu. [Ipsimas u oOpaTHas 3amauu,
peniaemMsble MpH OLICHKE COXPAaHAEMOCTH 3apAnoB. Kimmarnueckue YCIIOBHS XPaHEHUS
U3JIeNUd. OKBHMBAJIECHTHBIE TEMIIEPATYpbl, CPOKHM OKCIUlyaTaluu wu3nenuil. Tepmudeckas
CTOMKOCTh, XUMHUYECKasi COBMECTUMOCTh KOMHIOHEHTOB TPT, mX BiIusHHE Ha COXpPaHAEMOCTh
U3JICIIUN.

5. Pa3pymienue u gegopmupoBaHue HEOJHOPOIHBIX cpell. CoBpeMeHHbIE TPEICTaBICHUS
0 MeXaHHW3MaXxX pa3pylIieHus U 1eHOpMHUPOBAHMS HEOIHOPOJHBIX CPEl C CHIIBHO BBIPAKEHHOM
TE€TEPOTEHHOCTHIO  COCTABIIAIOMIMX DJIEMEHTOB. MeEXaHU3Mbl YINPOYHEHHUS HAMOJTHEHHBIX
KOMITO3UIIMOHHBIX MaTepuanioB u TPT: ruapocratnyeckass COCTaBISIONIAs IMOJIMMEPHOU
MaTpHIbl, THUCTEPE3UCHBIC IUCCHUIATHBHBIC TOTEPH, BSA3KOCTh IUIACTU()HUKATOPOB, CBOWCTBA
AIIACTOMEPHOTO  BYJIKAaHW3aTa, TPEIMIMHOOOpAa30BaHHWE, AaAre3UOHHBIC B3aWMOJCWUCTBUS Ha
IpaHuLIe HATIOJHUTENb - 371aCTOMED.

6. TepmocTaOUIBHOCTD M3AEHNA. Bo3HUKHOBEHHE TPOOIEMBI, ONpeeeHIE, OCHOBHBIC
IOPUYMHBI HEJOCTAaTOYHOH TEepMOCTAaOMIBHOCTH, HUX OSKCIHEPUMEHTAIbHOE IOATBEPKICHHE.
OcCHOBHBIE 3aKOHOMEpPHOCTH Ju(dy3ur Ta30B B MNOJUMEPHBIX MaTepuajaXx M MOpoxax.



[Tponieccer mepenoca. IIpoHHIIaeMoCTh, pPAacCTBOPUMOCTb Ta30B B IOJMMEpax M IMOpPOXax.
['a3oHakoIIeHHE TIPH JUTUTEIFHOM BO3JICHCTBUM TEMIEpaTypbl. AHAIU3 HAINPSHKEHHOTO
COCTOsAIHUSL BOKpYr aedekra. OOmiee AaBICeHHE CMECH Ta30B M CKOPOCTh MX OOpa3oBaHMA,
CKOpPOCTh MU3MEHEHUSI KOHIICHTPAIMH T'a30B B U3CIIHIX.

7. KBa3uCTalMOHApHBIA M HECTAUMOHAPHBIA IIEPUOIABI PA3PYLICHUS HW3ACIUsA, HX
buznueckoe obocHoBanue. [IpuHIMIIBI pacyeTa HHAYKIMOHHOTO MepUo/ia pa3pyLIeHHs N3N
B KBAa3UCTAllMOHAPHOW M HECTAI[MOHAPHOM 00yacTu pa3pyiieHus. TeMiepaTypHble 3aBUCUMOCTH
pacdera MHAYKIIMOHHOIO Mepuoja pa3pylleHusl. DHEeprus akTuBauuu paspyuenus. [Ipounocts
IIPU IEUCTBUU AUHAMUYECKUX HArPy30K.

4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auéTHBIX B akanewm.

Bunet yueGHoiI paboThl eIMHUIIAX yacax

O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 144
AyIMTOpHBIE 3aHATHS: 1 36
Jlextuu (JIek) 0,5 18
[Tpaktuueckue 3ansatus (I113) 0.5 18
JlabopaTopus — —
CamocrositesbHas padora (CP): 2 72
CaMocCTOsTeIbHOE U3YUCHUE PA3/IETIOB TUCIUTUIMHBI 2 72

Buja xoutpoJisi: 3a4€T / 3k3amMeH 1 Ik3ameH (36)

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
"XuMHSA 2J1EMEHTOB"
(b1.B.36)

1. Henu v 32294 JUCHUILIMHBI

Lenpto  gucuumiauHbl  ABiIsAeTCs  (GOpPMHpOBAaHHME Y  CTYACGHTOB  IIEJIOCTHOTO
€CTECTBEHHOHAYYHOTO MHUPOBO33peHus. Omnupasch Ha TOTy4eHHBIE B CpeIHEH MIKOJIe
XUMHUYECKHE 3HaHHS, MpOorpaMma MpeaycMaTpUBaeT NaibHeillee yriyOlieHHe COBPEMEHHBIX
MPEACTABICHUI B 00JIACTH HEOPTAaHUYECKON XUMUH.

3amavell JUCHUIINHEI SIBISETC:

— pacCMOTpPEHHE CBOMCTB -, p-, d-, f-371eMEHTOB U X COEAMHEHUIA,

— W3yuYeHHUE CHocoOOB TONMy4YeHHS HamOojee IHUPOKO MPUMEHSEMBIX BEIIECTB U HX
CBOMCTB;

— ¢opMUpOBaHUE Y CTYJECHTOB HABBIKOB 3KCIIEPUMEHTAIBHON paOOThI, JEMOHCTPAIIHS UM
METOJIOB M CPEJCTB XMMHUYECKOTO WCCIICJIOBAHHS, KOHKPETHOE O3HAKOMIICHHE C BEIECTBAMHU U
UX MPEBPALICHUSIMU;

— pa3BHTHE HABBIKOB PEMICHUS KOHKPETHBIX MPAKTHYCCKUX 3a7ad M HCCIIC0BATEIHLCKON
paboThl, a TakXKe 3aKpelyieHHe B TaMSATH CTYJEHTOB TEOPETUYECKUX CBEACHHHA O
3aKOHOMEPHOCTSIX HEOPraHWISCKOW XMMHH, BO3MOXHOCTh ITOYYBCTBOBAThH 3TH 3aKOHOMEPHOCTH
B IIPAKTHUYECKON paboTe, yOeAUThCS B UX JIEHCTBEHHOCTH.

2. Tpe6oBanus K pe3yIbTaTaM 0CBOEHHS AU CHUTIIHHBI
W3ydyenne mucuuruiiHbl «XHMHUS 3JEMEHTOBY» NpPU IOATOTOBKE CIICIHATIHCTOB IO
CTEIUATPHOCTH  «XHUMHUYECKass TEXHOJOTUS JHEPrOHACHIIMICHHBIX MAaTEPHUANIOB  W3JICIIHI»
HAIMpPaBJICHO HA MPUOOPETEHUE CIICIYIOMINX KOMITCTCHITHIA.
OO1IeKyIbTYpHBIE:
- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBILICHUIO, aHau3y, cuaTe3y (OK-1);



O6menpodeccruoHaabHBIC:
- CHOCOOHOCTBIO  HWCIOJB30BAaTh  MAaTEMAaTUYECKUE,  CCTECTBCHHOHAYYHBIE |
WH)KEHEPHBIC 3HAHUS [T PEIICHHUs 3aa4 cBoeil npodeccronansHoi aesrenbroctu (OIMK-1);

B pe3ynomame u3zyuenun Oucyunaunovl cmyoeHm 00J1HCeH:

3Hamb:
* TEOPETUYECKUE OCHOBBI HEOPTaHWYECKOM XHMHHU, COCTaB, CTPOCHHE U XUMHYECKHE
CBOICTBAa OCHOBHBIX IPOCTBIX BELUIECTB U XUMUUECKHUX COECTUHEHU;
ymemy:
— BBINOJIHATH OCHOBHBIE XUMHUYECKHUE OIEpaliH, ONPEAENATh TEPMOJANHAMUYECKUE
XapaKTEPUCTUKU XUMHUYECKUX PEaKLIUN U PABHOBECHBIC KOHIICHTPALMH BEILECTB;
— HCIOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOAMHAMUYECKUE CIPABOYHbIE
JaHHBIE JUIs PeLIeHUs TpoPecCHOHANbHbIX 3a/ay;
— MPOTHO3UPOBATh BIMSHUE DPA3IUYHBIX ()AaKTOPOB Ha pPaBHOBECHE B XWMHYECKUX
peaxkuusx;
enaoemy:
* OIMCAaHMEM CBOMCTB BEILECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITCKAIOIUX U3
IIEPUOIUYECKOr0 3aKOHA U IEPUOJIUYECKON CUCTEMBI DJIEMEHTOB;
* METOJIAMHU U CIIOCOOAMHU CHHTE3a HEOPraHMUYECKUX BEIECTB;
* OCHOBHBIMU METO/IAMU HCCIIEJIOBAHUSI HEOPraHMUYECKUX COEJAMHEHUN M MHTEPHpETalUU
JKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB.
3. Kpatkoe coep:xaHue AU CHUIIUHBI:
XuMHUA $- ¥ p- 3JIEMEHTOB
Bonxopon-nepBslii 3J€MEHT NEPUOJUYECKON CHCTEMBI, €ro JBOMCTBEHHOE IIOJIOXKECHUE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuogu4eckoil CUCTEMbI. 3aKOHOMEPHOCTH B M3MEHEHHU
AIIEKTPOHHBIX KOH(QUIypalui, BEIMYUH pPaJnyCcOB, JJIEKTPOOTPULIATEIBHOCTH W SHEPruu
VMOHM3ALMY aTOMOB. TUIIMYHBIE CTENIEHU OKUCIIEHUS. XMMUYECKUE CBOMCTBA MPOCTHIX BEILECTB.
3aKOHOMEPHOCTH B CTPOCHHMHM M CBOMCTBAX OCHOBHBIX THUIIOB coeAuHeHud. [Ipupoansie
COEIMHEHUS, TIOTYYEHUE U IPUMEHEHHUE.

Xumus d- u f- 31eMeHTOB

OneMeHThl 3-12 Tpynm NEpUOIUYECKON CHCTEMBI. 3aKOHOMEPHOCTH B WM3MEHEHUH
AIIEKTPOHHBIX KOH(PUTYpaIUi, BETUUUH PaINyCOB, YHEPTUH HOHU3AIINN, XapaKTEPHBIX CTETIEeHEeH
OKHUCIICHUs, KOOPJMHAIIMOHHBIX dYHCeNl aTtoMoB. [lpupojaHble coeAWHEHUs, TMOIyYeHUE |
COTIOCTaBJICHHE (PU3UUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpOEHUE U CBOMCTBA
OCHOBHBIX TUTIOB coeluHeHH. OcoOeHHOCTH f- 2IIeMEHTOB.

4. O0béM yueOHOM JUCUMIIJIMHBI

B 3auéTHbIx B akanewm.
Bunpr yue6HOM paboTh eIUHUIIAX qacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIUTOPHBIE 3aAHSITHSI: 2,2 80
Jlexumu (JIek) 0,9 32
[IpakTuueckue 3ansatus (I113) - -
JlaGopartopus 1,3 48
CamocrositesabHas padora (CP): 1,8 64
CamocTosiTeIbHOC H3YUYCHHUE Pa3/IeTIOB TUCIIUTLUIMHBI 1,8 64

Buja koHuTpoJisi: 3a4€T / IK3aMeH 1 Jk3ameH (36)




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«BBeeHne B MaTEMaTUKY»
(b1.b.37)

1.  Heau u 3aga4u AMCHUILIAHBI
Henpro aucHUNIMHBL sBIsieTcss  (OpMHpOBaHWE Yy oOydaromierocs 0a30BBIX
MaTEMAaTUYCCKUX 3HaHHﬁ, HCOGXOI[I/IMBIX JJIsA HaﬂbHeﬁ]ﬂeFO HU3YyUCHUA Ppa3aciioB BBICIICH
MareMaTUKU. A Takxke, sl W3y4eHHs psiga OOLICHAYYHBIX JTUCHHUIUIMH ¥ JUCHUILIHH
po¢eCCHOHATBLHOTO IHKIIA.
OCHOBHBIMH 3a1aYaMH JTHCHHIIHHBI, PEIICHUE KOTOPBIX 00ECIICUYNBACT JOCTHKCHHE
IIEJIH, SBIISIOTCS:
- (bopMHIpOBaHUE TOHMMAHUS 3HAYUMOCTH MaTEMaTHYECKON COCTABIISIONICH B
€CTECTBEHHOHAYYHOM 00pa30BaHUY CTY/ICHTOB,
- O3HAKOMIICHUE C CUCTEMOM TOHSTHIA, CIIOIb3YeMBbIX ISl ONIUCAHHS BaKHEHIIINX
MaTeMaTHYECKHX MOJIEIeH 1 MaTeMaTHYECKIX METOJIOB, U HX B3aUMOCBSI3bIO;
- O3HAKOMJICHHUE C IpUMEpaMU IIPUMCHCHHUA MAaTCMAaTUICCKUX MOI[CJICﬁ 1 METOJOB.

2. TpebdoBanus K pe3yjbTaTaM 0CBOEHUSI JUCHUIIMHBI

N3yuenne kypca "BBemenume B MareMaTHKy' TIpH TOATOTOBKE CIIOCOOCTBYET
NpUOOPETEHUIO CIEAYIOIMNX KOMITETCHIIHN:

2.1. OOeKyIbTYpHBIE:

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

2.2. O6menpodeccuoHaIbHBIE:
— COCOOHOCTBIO MCIIONB30BATh MAaTEMATUYECKHE, €CTECTBEHHOHAYYHbIC U WHKCHEPHBIC 3HAHHS
JUTsL pelieH s 3a1a4 cBoei mpodeccuonanbHoii aesirensHoctu (OITK-1);

3. B pe3yabTare u3yueHusi AUCHUIIMHBI CTYACHT J0JI2KEH

3HAmys.

- OCHOBHBIE METOJbl MCCIIEOBAHMS 3JEMEHTApHBIX (YHKIUI, UX CBOMCTBAa M rpadukH,
TOKJECTBEHHBIE MpeoOpa3oBaHUs anreOpandeckux M TPUTOHOMETPUUYECKHX BBIPAKEHHIH,
CHOCOOBI PEIICHHUA ypaBHeHI/Iﬁ N HCPABCHCTB, 3JICMCHTBI TCOPUHU YUCCII, BKIIFOYasd KOMIIJICKCHBIC
4uciia, U TEOPUH MHOXECTB, OCHOBbI AHAIUTUYECKOM T'€OMETPUH, BEKTOPHOW W JIMHEWHOHN
anreopsl;

ymemn:

- mpuoOperaTh  HOBble  MaTeMaTHYECKHE  3HAaHUSA, MHCIONb3ys  COBPEMEHHBIE
oOpa3oBaTelnbHble W WH(POPMALMOHHbIE TEXHOJOTHUH, COCTABIATh MaTeMaTHYEeCKHE MOJIENU
TUIIOBBIX 3aJa4 M HAXOAWUTh CIOCOOBI MX pEIHICHUH; YMETh NEPEeBOAUTh Ha MaTeMaTUYECKUM
A3BIK MPOCTEUINE MPOOJIEeMbl, MOCTABJICHHbIE B TEPMUHAX IPYTUX IMPEeIMETHbIX oOnacTeil, u
MCIIOJIb30BaTh IPEBOCXOCTBA ATOU MepeopMyIUPOBKH ISl UX PELICHUS;

enaoemsn:

- MaTeMaTUYEeCKOW JIOTMKOW, pa3BUTHIMU YYE€OHBIMU HaBBIKAMH M TOTOBHOCTBIO K
MPOJIOJDKCHUIO 00pa3oBaHMsI, YMEHUEM YHWTATh M aHAJIM3HPOBATh YUCOHYI0 MAaTEMaTHYCCKYIO
JTUTEpaTypy, IEPBUYHBIMU HABBIKAMH M METOJIaMHU PEIICHUsI MAaTEMaTHUYECKHUX 3a]a4 TUCITUTUINH
po(heCCHOHATTLHOTO IUKJIA ¥ JIUCIUTIINH MPO(HIEHON HAITPABICHHOCTH.



4.  Kparkoe conep:kaHue IMCIHUIIHHBI:
1 CEMECTP
Beenenue.
ITpeamer u meroabl MaTeMaTuku. OnucaHue OCHOBHBIX pPa3lienioB Kypca. TpeOoBaHus Ipu
U3YYEHUHU Kypca.
Moayas 1.
DJIeMeHThI TEOPHH 4YKces] U TeoOpuu MHoOKecTB. JleiicTBus Hajg MHOrowieHamu. O cHOBHBIE
THIIbI YPABHEHUH M HEPAaBEHCTB, MeTOAbI MX pemeHus. Yucna (uenble, oTpuLaTEIbHbIC,
BCIIICCTBCHHBIC). AOCOTIOTHAS BEJIWYMHA JEHCTBUTENHLHOTO uYucia. KoMIUIEKCHBIE 4YHCIa.
Onepauny HaJx HUMHU. MHoxecTBa M oOnepanMyd HaJ HUMH. OJIEMEHTBl MHOXKECTBA,
noaMHoxecTBa. Yucnosble MHOXkecTBa. Dopmynsl Myaspa u Oiinepa. M3BieueHue kopHs N-oi
CTCIIEHW W3 KOMIUJIEKCHOIO 4ucia. PerieHne ypaBHEHUN KBAaApATHBIX M BBICIIMX IMOPAIKOB.
PanmonanbHass apoOb. OcHOBHast Teopema anreOpbl. TpUTOHOMETpUYECKHE YpaBHEHHS U
HepaBeHcTBa. Jlorapupmuueckne ypaBHeHHMs W HepaBeHCTBa. IlokasarenbHble ypaBHEHUS U
HepaBeHCTBA. PerienreypaBHeHU 1 HEPaBEHCTBCMEIAaHHOTOTHUIIA.
Monayas 2.
®yukuuu U ux cpoiicrBa. Ilpocreiimue 31emenTapubie pyHkuuu. Hekoropbie Bonpocsl
IVIAHUMETPHH U CTepeoMeTPHH. AHAINTHYECKAs TeOMeTpHs.
[Monstust  pynxuun.MccnenoBanue ¢yaknun. CrocoObr 3amanus  ¢yHkuuid. OOpaTHBIE
¢ynkuuu. CpoiicTBa 3JM€MEHTapHbIX (YHKUMHA.  (JIMHEWHBbIe, KBaJpaTHUYHbIE, CTEICHHbIE,
NoKa3aTesbHbIe, JOrapupMHUUECKUE, TPUTOHOMETPHUECKUE M Jpyrue) MeTonq KOOpIWHAT Ha
IUIOCKOCTH. JlekapToBa MpsIMOYIOJIbHAsl CUCTEMAa KOOpPAUHAT, IOJSAPHAs CUCTEMa KOOpAMHAT.
Paccrosinue mexay nByms Toukamu. JleneHue oTpeska momnosnaM. Yroid Mexay AByMs IPSIMbIMU
Ha IUIOCKOCTH. Y CJIOBHSI MAPAJLIEIIBHOCTH U MEPIEHANKYIAPHOCTH IPSAMBIX. Y paBHEHUS IPAMOI
JIMHUAMU Ha IJIOCKOCTHU: 00IIIee, ¢ YIIIOBBIM KO3 PHUIIMEHTOM, MPOXOAIICH Yepe3 TaHHYIO TOUKY B
3alaHHOM HAIIpaBJICHUH, NPOXOJSAIIEH 4epe3 JBE JaHHbIE TOYKH. PaccTosHME OT TOYKU A0
npsimoii. Kpusble BToporo mnopsinka. KaHoHuueckue ypaBHEHHS M TpadUKH OKPYKHOCTH,
3IUIMIICA, TUIIEPOOIIBI, TAapaboIIbl.
Monayas 3. BekTopnas anareopa.
Bektopsl. Monyne Bektopa. OpThl, HampasisroIMe KOCHHYCbl. Onepanuu Haj BEKTOPAaMHU.
CkanspHOoe TMpOW3BEACHUE JBYX BEKTOpOB. BekTopHoe mpous3BeAeHHE JBYX BEKTOPOB.
CMemaHHOe NPOM3BENEHUE TpeX BEKTOpPoB. DuU3nUeckoe M T€OMETPUYECKOE NPUIIOKEHUE
BEKTOPHBIX ITPOU3BEACHUN.
Mopnyas 4. JInneitnas aiareopa.
Marpuipl. Omnepand HajJ MaTpUIlaMHU. DJIEMEHTapHbIE MPeoOpa3oBaHUs CTPOK MATPHIIBL.
[TpuBeneHne mMaTpuipl K CTylleHUYaToOMy BUAY U BuUAy l'aycca. Panr marpuusl. Onpenennurensb
MaTpullbl U ero cBoiictBa. OOparHas MmaTpula. PemieHune cucteM JUHEHHBIX anreOpanyecKux
ypaBHeHMI (¢ mToOMoIIbI0 00paTHOM MaTpuiel, MetogoM [laycca, Mmerogom Kpawmepa).
[IpencraBineHne O JUHEHHBIX BEKTOPHBIX HpocTpaHcTBaX. CoOCTBEHHBIE BEKTOpPHI U
COOCTBEHHBIE 3HAYECHUSI MATPHIIBI.

4. O0béM yueOHOI TUCIUIIHHBI

B 3auéTHEBIX B akanewm.

Bunst yae6HoI paboTh eAMHUIIAX Jacax
OO01asi TPY10€eMKOCTh M CHUILIHHBI 10 Y4€OHOMY IJIAHY 2 72
AyIUTOpPHBbIE 3aHATHSA: 0,9 32
Jlexumu (JIek) 0,45 16
[Tpaktryeckue 3anstus (I13) 0.45 16
JlaGoparopus — —
CamocrositesbHas padora (CP): 1,1 40
CaMOoCTOSITENIbHOE U3YUYEHUE PA3AETIO0B TUCIUILINHbI 11 40
Bua KoHTpOJISA: 32a4€T / IK3aMeH - 3auer




AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
«BBenenmne B XUMHIO»
(b1.B.38)

1. Heab aucuuniauHbl —(pOPMUPOBAHHE Y CTYACHTOB MPOUYHBIX (yHIaMEHTAIbHBIX
3HaHUH B 00JaCTH XMMUU HA OCHOBE M3y4YCHHS OCHOBHBIX MOHSATHI M 3aKOHOB XMMHHU C OTIOPOI
Ha Tabmuny snemeHtoB JI.M. MenneneeBa, TaOiuily pacTBOPUMOCTH U PAJ aKTUBHOCTHU
METaJIOB.

2. B pe3yabrare wu3y4YeHHs AUCHUIUVIMHBI O0O0yyawlnuiicssi mo mnporpamMmme
CHeHHATUTETA T0JKEH:

Obnadams CIETYIONTUMU KOMITETCHIIMSIMU:

— CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHUIO, aHau3y, cuHTe3y (OK-1);

— CHOCOOHOCTBIO MCHOJIB30BaTh MaTeMAaTUYECKUE, €CTECTBEHHOHAYYHbIE U WH)KEHEPHBIC
3HaHMS JJIS PeLICHUS 3a/1a4 cBoei mpodeccronanbHoit aesrensHocTr (OITK-1);

3namo:

—OCHOBHBIE 3aKOHBI XHMUH;

—CTpOCHHE aToMa U MEePUOJNYECKUI 3aKOH;

—OCHOBHBI€ KJIACCHI HEOPTAHUYECKHX BEILECTB;

—KJIaCCU(PUKALUIO0 XUMHUUECKUX PEaKIIHii;

— OCHOBHBI€ THITBI XUMHUYECKOW CBSI3H;

— MPOIIECCHI, MPOTEKAIOIINE B PACTBOPAX, 1 OCHOBHBIE TEOPUH KUCIOT U OCHOBAHUH.

Ymems:

— COCTaBJISTh DJIEKTPOHHBIE (OPMYIBI ATOMOB U ONPEIENATh BAJIEHTHOCTU U CTEICHH
OKHCIICHHSI B COCTUHCHUSX;

— COCTaBJIATH (OPMYJBI HEOPraHUYECKHUX BEIIECTB pPa3IMYHBIX KJIaccOoB (OKCHUIOB,
KHCJIOT, OCHOBaHHM, COJIEH);

—COCTaBJIATh YPAaBHEHHS] XUMUYECKUX PEAKIUI pa3TUYHBIX TUIIOB;

—TPOBOJUTH CTEXHOMETPUIECKHE PACUETHI M0 YPABHEHHUSIM XUMUYCCKUX PEaKITHii;

— COCTaBJIATh (POPMYIIBI KOMIUIEKCHBIX COSAMHEHUM, 1aBaTh UM Ha3BaHUsS U MpeJyiaraTh
CIIOCOOBI TOJTYYEHHUSI.

Braoemy:

— METOJaMHU ONMCAHUS CBOMCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBHITEKAIOIINX M3
NEePUOINYECKOT0 3aKOHA U MEPUOINYECKOIN CHCTEMbI XUMHUECKUX JIEMEHTOB;

— OKCIIEPUMEHTAILHBIMA METOJaMHU OIPEEICHNs HEKOTOPHIX (PU3UKO-XMMHUYECKHX
CBOWCTB HEOPraHUYECKHX COEAMHEHHH.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

OcHogHble nOHAMUA XUMUU.

OCHOBBI aTOMHO-MOJICKYJISIDHOTO YUY€HUS, BBIYHCICHHS pa3MEpOB M MacC aroMOB H
MOJIEKYJI, OTHOCUTENIbHbIE aTOMHBIE U MOJIEKYJISIpHBIE MAcChl, MOJIIpHasl Macca. 3aKOH MPOCThIX
KPaTHBIX OTHOIIECHHWH, 3aKOH COXPAHEHWS MacChl, MPOCTEHIINE BBHIYMCICHUS MO YPaBHEHUSM
XUMHUYECKHX peakiuil Ha “U30BITOK-HenocTaToK . ['a30Bble 3aKOHBI, ypaBHEeHHEe MeH[eneeBa-
KitarelipoHa v BEIUHCIIEHUS HA €0 OCHOBE.

OCHOBHBIE KJIACCHl HEOPraHWYECKUX COeOUHEHHMH. KHCIOTBI M OCHOBaHUS; COJU:
CpeaHHe, KHUCIbIe, OCHOBHBIC, KOMIUIEKCHBIE. Kimaccudukanust 1 HoMeHKIaTypa. Jucconnarus
AIIEKTPOJIUTOB B BOJHBIX pacTBopax. AM(OTEpHbIe OKCUIBI U THIPOKCUABI U OCOOEHHOCTH UX
XUMHYECKHX CBOUCTB. KHcIopoaHbIe 1 OECKUCIOPOIHBIE KHCIOTHI U HX COJIH.

KommnekcHsle coenuHeHus. OOmue CBEACHHUS O KOMIUIEKCHBIX COEIMHEHUSX.
KommiekcooOpa3oBarenb, JTUTaHABI, KOOPIMHAIMOHHBIE YHCIIA, JCHTAHTHOCTh JIMUTAHJIOB,
BHYTPEHHSIS M BHEIIHASA cepbl KOMIUIEKCHOTO coequHeHus. Kiaccudukanus KOMIJIEKCOB 1O
BUJYy KOOPAMHHUPYEMBIX JUraHAoB. HoMeHkIaTypa KOMIUIEKCHBIX coeiuHeHui. [IpeacraBnenue



00 M30MepHH KOMIUICKCHBIX COequHEeHM. Peakunu oOpa3oBaHUS KOMIUIEKCHBIX COCIMHEHUH,
CBOMCTBA KOMILUIEKCHBIX COEIMHEHUII.

OcCHOBHBIE THUIIBI XHMHYECKHX peakuuid. Peakuun OOMEHHbIE M OKHCIUTEIBHO-
BOCCTAHOBUTEJbHbIE. THUIHMYHBIE OKHUCIUTEIM W BOCCTAHOBUTEIM, HAIMCAaHUE YpPaBHEHUU
NPOCTEUIINX  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Tumbsl OOMEHHBIX —PpeaKIHid,
TUAPOJIN3 COJIEW B BOJHBIX pacTBOpax.

[Tepuonnueckuit 3axkon [.M.MenneneeBa u mnepuoanueckue cBoiictBa. CoBpeMeHHas
dbopMynupoBKa mnepuoanyeckoro 3akoHa. Ilepuoauueckasi cuctema U €€ CBA3b CO CTPOCHHEM
atoMoB. Ilpencka3zanue CBOMCTB Ha OCHOBE INEPUOJUYECKOIO 3aKOHA. ATOMHBIE M HOHHBIE
paauychl. YCIOBHOCTb 3TUX HOHATHH. V3MeHeHue paanycoB aTOMOB IO MMEPUOJUYECKOU
cucreMe. VIOHHBIE pafilyChl U UX 3aBUCUMOCTb OT JIEKTPOHHOI'O CTPOCHHUS aTOMOB U CTEIICHU
OKHCJICHUs. DHEPrusi MOHU3ALMH U CPOACTBO K AJIEKTPOHY. 3aKOHOMEPHOCTH B W3MEHEHUU
sHeprun uoHm3ammu. Cxema Koccenss nast OOBSCHEHHS OTHOCHUTENBHOW CHIIBI KUCIOT M
ocHoBaHui. IlpeacraBinenne o wmertonax cpaBHuUTenpHOro pacuera M.X. Kapaneresanua.
3HaueHue NepuoIMYECKOro 3aKoHa.

Xumuueckasn céaso.

Tunsl XUMHUYECKON CBSI3U. DNEKTpOOTpHUIATENbHOCTh. KOBaneHTHas W HOHHAas CBS3b.
CBoiicTBa KOBAJIEHTHOW CBSI3U: HAIPaBICHHOCTb W HachlaemMocTh. llossipHas koBaneHTHas
CBsA3b. XAPAKTEPUCTUKU KOBAJICHTHOW CBS3M: JUIMHA, NPOYHOCTH, BAJICHTHBIC YIUIBI. JUIMHBI
OJIMHApHBIX M KpaTHBIX cCBsizel. DdeKkTuBHbIE 3apsibl aTOMOB B MousieKyiax. JIUmoiabHbIN
MOMEHT. J[UIOJIbHbIE MOMEHTHI U CTPOCHHE MOJEKYJ. MoHHas CBA3b KaK MPENENbHBIA Clydan
KOBAJICHTHOM CBsi3M. HeHanpaBleHHOCTh M HEHACHIIAEMOCTb HMOHHOM cBs3u. llonspuzanus
MOHOB. 3aBUCUMOCTb HOJISIPU3ALMU HOHOB OT THUIIA 3JIEKTPOHHOM CTPYKTYpBI, 3apsiaa U paauyca
MOHOB. BinusgHue  monspu3zanMu  Ha  CBOWCTBAa  BEWIECTB.  MEXMOJEKylIsipHas U
BHYTPUMOJIEKYJISIpPHAsE BOJOPOAHAsl CBA3b. DHEPrHsi W JJMHA BOJOPOJHOM cBsi3u. Biusnue
BOJIOPOJIHOW CBSI3W Ha CBOMCTBa BemiecTB. Mertauindeckas cBsizb M ee cBoiictBa. OOmue
IIPEACTABICHUS O MEKMOJIEKYJSIPHOM B3aUMOJCHCTBUN.

Ceoiicmea pacmeopos.

PactBopel M B3aMMOJEHCTBHS B pacTBopax. Teopuu KHUCIOT U ocHOBaHWMU. [Ipormeccsl,
COIIPOBOKIAIOIIME OOpa3oBaHME IKUJIKUX MCTUHHBIX pAacTBOPOB  HEIJIEKTPOJIUTOB U
ANEKTPOJIUTOB. XapAKTEPUCTHUKA MEKYACTUYHBIX B3aMMOJICHCTBHI B pacTBopax. [IpencraBnenue
0 conbBaTanuu. VaeanbHble W peanbHbIE PACTBOPHI. AKTUBHOCTH;, KOI(PPHUIMEHT aKTUBHOCTH
KaK Mepa OTKIIOHEHHUSI CBOMCTB KOMIIOHEHTA PEAJIbHOIO PacTBOpPA OT €r0 CBOWCTB B MJICAJILHOM
pactBope. Peakunu, mporekaronue B paCTBOpax.

Henocratounocts teopun Appenuyca. IIpoToHHas Teopust KUCIOT W OCHOBAHMUA;
KOHCTAHTBl KHCJIOTHOCTM M OcHOBHOcTH; Ikana pKa m pKs. KoHcranta aBTOmporonusa
pactBoputens. Juddepennupyromue u HUBeNHpyloume pactBopurtenu. [lonstue 00
JJIEKTPOHHOU TEOPHUH KUCIIOT U OCHOBAHUM.

4. O0béM yueOHOI TUCIUIIHHBI

B 3auéTHEBIX B akanewm.

Bunst yae6Hoii paboTh eAMHUIIAX Jacax
O01asi TPy10€eMKOCTh IMCHUIUIMHBI 10 Y4eOHOMY IJIAHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,9 32
Jlexumu (JIek) 0,45 16
[Ipaktuueckue 3ansatus (I113) - -
JlaGoparopus 0.45 16
CamocrositesbHas padora (CP): 1,1 40
CaMOoCTOSTENIbHOE U3YUYEHUE PA3AEIOB TUCIUILINHbI 11 40
Bua KoHTpOJISA: 32a4€T / IK3aMeH - 3auer




AHHOTaNus padoveil NPOrpaMmMbl AUCHUIITIHHBI
«Pu3znyeckast KyJabTypa U CIOPT»
(ba3oBblii koMnonent, 51.5.39)

1. Heasb qucuunmiMHbl GU3NYECKOTO BOCIMTAHUS CTYACHTOB COCTOUT B (DOPMUPOBAHUU
MHUPOBO33PEHUSI U KYJbTYpbl JIMYHOCTH, TPaKJAHCKOM IO3MLIMK, HPAaBCTBEHHBIX KauyecTB,
YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B IMPUHATHM pEIIEHUH, CIOCOOHOCTH
UCIIOJIB30BaTh pa3zHooOpa3Hbie (GOpMBI (PU3MUECKOW KyIbTYpHl, CIOpTAa W TypuU3Ma s
COXPaHEHMsI U YKPEIUIEHUS CBOEro 370pPOBbsS U 370POBbS CBOMX OJIM3KUX B ITOBCEIHEBHOMH
KHU3HHU U TIPOPECCUOHATBHOMN IESTETBHOCTH.

OcHOBHBIC 3a]a4M JMCHMILIMHBI 3aKJIIOYAIOTCS B PA3BUTUHU CIEAYIOIIMX 3HAHMH,
YMEHMM U HaBBIKOB JINYHOCTHU:

- NIOHMMaHHE COLUAIBHONW 3HAYMMOCTH (PU3MUECKOW KyJIbTYPbl U €€ POJMU B Pa3BUTHH
JMYHOCTH U MOJATOTOBKE K MPOPECCHOHATIBLHOM e TeNbHOCTH;

- 3HaHUE Hay4YHO-OMOJIOTMYECKUX, MEJarorn4ecKuX 1 MPaKTHUYECKUX OCHOB (PU3MUYECKOMH
KYJIbTYpBI, CIIOpTa U 3J0pOBOr0 00pa3a KU3HU;

- (opMupoBaHHE MOTHBALIMOHHO-IIEGHHOCTHOIO OTHOILEHHS K (U3UYECKOH KYJIbTYype,
¢u3nyecKoe COBEPILICHCTBOBAHUE U CAMOBOCIIMTAHUE, YCTAHOBKH Ha 3/I0POBBINA 00pa3 KU3HU;

- OBJIQJICHUE CHCTEMOW MPaKTMYECKUX YMEHHH M HaBBIKOB, 00ECIEUMBAIOIINX
COXpaHEHHE ¥  YKpEIUICHHE 370pOBbs, IICHXHYECKOe Ojaromoirydyue, pa3BUTHE U
COBEpPILEHCTBOBAHUE TNCUXO(U3UYECKHX CIOCOOHOCTEH, KayecTB U CBOMCTB JIMYHOCTH,
camoonpe/eneHne B (U3MUecKoi KyJabType U CIIOPTE;

- (opMHpOBaHUE JIMYHOIO OMNbITA IOBBIIICHHUS JBUTATENbHBIX U (DYHKIMOHAIBHBIX
BO3MOXHOCTEH, oOecneueHne oOmed W  npodecCHOHATBHO-TPUKIAIHOW  (PHU3HUECKOU
HOJTrOTOBJIEHHOCTH;

- CO3J]aHHE OCHOBBI JIJISI TBOPYECKOI'O UM METOAMYECKH OOOCHOBAHHOTO MCIIOJIb30BaHUS
(GU3KYIBTYpHO-CIIOPTUBHOW ~ JEATEIBHOCTM B LENAX  HOCHEAYIOIUX  JKU3HEHHBIX U
po(heCcCHOHANBHBIX JOCTHXKEHUH (TIOArOTOBKU K MPO(ECCHOHATILHON IEATENIbHOCTH U CIYXK0€ B
Boopyxennbix Cunax Poccuiickoit @enepanun);

- MOBBIIIEHUS] PA0OTOCIIOCOOHOCTH, COXPAHEHUS U YKPEIJIEHUS 3/I0POBBS;

- OpraHu3aliyu U NPOBEACHUS NHINBUAYAIBHOIO, KOJJIEKTUBHOTO M CEMEMHOTO OT/bIXA.

2. TpeboBanus Kk pe3yJibTaTaM 0CBOEHUS THCHUIIJIMHbI

N3yuenne kypca «Pusnyeckas KyabTypa U CIIOPT» HPU MOATOTOBKE CIELUAIHUCTOB 10
CHENHUATBHOCTH «XWUMHUYECKash TEXHOJOTHS DHEPTrOHACHIIICHHBIX MAaTepHajoOB W3JCIHil»
HalpaBJIeHO HAa (OPMHUPOBAHUE CIIETYIOIUX KOMIETEHIIHH.

OOmIeKyIbTypHBIE:

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaJIH3alM{, MCIIOJb30BAaHUIO TBOPYECKOTO
norenimana (OK-7);

- CIIOCOOHOCTBIO HCIIOJB30BaTh METOABI U CPEJCTBAa (PU3MUECKOW KYJIbTYPBI s
obecrneveH st MOTHOIEHHOW COI[MaNIbHOMN U podeccroHanbHol aestenpnocT (OK-8).

B pezynomame usyuenusn oucyuniunvl cmyOoeHm 0014CeH:

3namy:

—  HayyHO-TIPAaKTUYECKHE OCHOBBI (PU3UUECKOM KyJIbTYpHI U 310pOBOr0 00pa3a *KHU3HHU,

—  COLMAJIBHO-OMOIOTHYECKNE OCHOBBI (PU3HUECKON KYIbTYPHI;

—  BIUSHHE O3/I0POBUTEIBHBIX CHCTEM (PU3MUECKOrO0 BOCIUTAaHHUA Ha YKpeIJeHHe
3JI0POBBS, TPOPIIAKTHKY TPOPECCHOHATHHBIX 3a00JI€BaHUN M BPEIHBIX TIPUBBIYCK;

— CcImocoObl  KOHTPOJSI M OLEHKHM (U3UYECKOTO pa3BUTUS U (DU3HYECKOH
HOJTrOTOBJIEHHOCTH;

— TpaBWIa U CIIOCOOBI IJIAHWPOBAHUS WHAWBUIYAIBHBIX 3aHATUN PA3IMYHON IEIEBOM
HaIlpaBJIEHHOCTH;

—  HCTOpHIO (U3UYECKOH KyIbTYpbl M CIIOPTa, UMETh IPEACTaBICHHUE O 3HAYUMBIX
CIOPTHUBHBIX COOBITUSIX HE TOJBKO MHPOBOIO YPOBHS, HO M CBOCH CTpaHbl; BakKHEHIINE



JOCTH>KEHUS B 00J1aCTH CIIOPTa;

— cnoptuBHble Tpamgunuu PXTY wum. .M. MenneneeBa, MOMHHUTh O MOJIBUTax
CIIOPTCMEHOB B T'0Jibl BeNMKOW 0T€YECTBEHHON BOWHBI;

Ymemn:

—  CaMOCTOATENBHO 3aHUMAThCS (PU3MUECKON KYJIbTYPOH U CIOPTOM;

—  OCYILIECTBJIATH CAMOKOHTPOJbL 33 COCTOSIHMEM CBOETO OpTraHM3Ma M COOJI0IaTh
MpaBuJjIa TUTUEHBI M TEXHUKHU 0€30MacHOCTH;

—  BBINOJHATH WMHIUBUAYaJbHO MOJ0OpaHHBIE KOMIUIEKCHl O3JJOPOBUTEIBHON WU
aganTUBHON (JieueOHOM) (U3WUYECKON KYNbTYPhl, KOMIIO3UIIUH PHUTMHYECKOW H a’dpoOHOMH
TUMHACTUKH, KOMIUIEKCHI YIIPOXKHEHUS aTJIETUUECKOU TMMHACTUKH;

—  BBINOJHSTH POCTEHIINE TPUEMbI CAMOMACCAXKa U pellaKcalliu;

— TpeojosieBaTb HMCKYCCTBEHHBIE U €CTECTBEHHBIC NPEMATCTBUSA C HCIOJIb30BAHHEM
pa3zHoO00pa3HBIX CIIOCOOOB MEPEABIKECHNUS;

—  BBINIOJIHATH IPUEMBI 3aIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH;

—  OCYILECTBJISATh TBOPYECKOE COTPYAHMYECTBO B KOJUICKTUBHBIX (popmax 3aHsITUN
buznyecKoil KyabTypoOii;

Braoemw:

— CpeACTBaMH W METOJaMU YKPEIUICHHUS HHAWBHYalIbHOTO 310POBbS, (PU3NYECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

— JIOJDKHBIM ~ YpOBHEM  (PU3WYCCKOW  TOJITOTOBJICHHOCTH, HEOOXOAMUMBIM IS
KaueCTBEHHOT'0 YCBOEHHUSI Mpo(deCcCHOHAIbHBIX YMEHUN U HABBIKOB B Ipoliecce 00y4YeHus B BY3eE,
JUIsi oOecriedeHHs TOJIHOIICHHOW COLUMANbHOM M MPOo(ecCHOHANBHOM NIeATENbHOCTH IOCIe
OKOHYaHMS y4eOHOTO 3aBE/ICHUS.

3. KpaTkoe coaep:kanue AMCHUIIIHHBI:

Jucuumnmza (Moaynu) no «Pu3ndeckoil KyabType U CHOPTY» peallu3yloTcsl B paMKax
6azoBoii yactu brmoka 1 «/lucuurinesl (MOIYJIN)» HpOrpaMMBbl CHElUalInTeTa B o0beme 72
aKaJeMUYEeCKHUX 4acoB (2 3a4eTHbIE €IMHULIBI) IIPU OYHOU popme 0OyYeHUs..

[Tporpamma paccunTana Ha W3y4eHUE AUCIUILUIMHBI B TEUYEHHE IBYX ceMecTpoB (1-To u 6-
ro), mpeanosaraer, 4ro o0ydJarouecs UMEI0T TEOPETUYECKYIO U MPAKTHUECKYIO MOJATOTOBKY B
obmactn «Pu3mueckas KyibTypa U CIIOpT».

Pa3znennl AMCHUINIMHBLI 1 BUALI 3aHATHIA

Monyn Haszsanue monyis Bcero Yacos
Jlex MII3 |IIDIT| KP
1. IIpenmer «®Puznueckas KyJIbTypa U 18 4 4 9 1
cnopt». Ucropust ®KuC
2 OCHOBBI 3/T0pPOBOT0 00pa3a >KU3HU 18 4 4 9 1
(30XK)
3 buonoruueckre 0CHOBBI (pU3HUECKON 18 4 4 9 1
KYJIBTYPHI M CITOPTA
4 [TpodeccuonanpHO-IpUKIIATHAS 18 4 4 9 1
¢du3nyeckas KyJIbTypa U CIOpT
Bcero yacoB 72 16 16 36 4

Ka:xknbiii MoayJib IporpaMMbl HMeeT CTPYKTYPY:
- JIEKIUU WIA TEOPETUUECKUN pa3el;
- NpPaKTUYECKUH pa3ien, COCTOMT HU3: MeTOIuKO-TpakThueckux 3aHsatuil (MII3) u ydeOHo-
TPEHUPOBOYHBIX 3aHATUH (IIpodecCHOHATBHO-TIPUKIIaIHAs Pu3nuecKkas moaroroska, [1I1DIT);
- KOHTpobHEIH paszaen (KP).

Teopernueckuii paszgen QopMupyer cucteMy HAyYHO-TIPAKTHUYECKUX M CIICIUAIBHBIX
3HAHUM, HEOOXOAMMBIX Ul  IOHMMaHWs  HPUPOJHBIX U COLHMAIBHBIX  IPOLECCOB



(GyHKIMOHUPOBAaHUS (PU3NYECKON KyIbTypbl OOIIECTBA W JMYHOCTH, YMEHHS HUX aJalTHBHOTO
TBOPYECKOTO  HUCIOJIB30BaHUSA  JUII  JIMYHOCTHOIO U MPO(ECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEPILICHCTBOBAHMS, OPraHMU3alUU 30pOBOro o0pas3a >XKU3HU NPH BBIIOJHEHUU Y4eOHOH,
npoheccCuoHaNBbHOM U COLIMOKYIBTYPHOM 1€ATEIbHOCTH.

MeToauKO-IPAKTHYECKHE 3aAHATHSA IPEIyCMATPUBAIOT OCBOCHUE OCHOBHBIX METOJOB U
croco6oB (GopMUpOBaHUs Y4E€OHBIX, MPO(ECCHOHANBHBIX W JKU3HEHHBIX YMEHUN U HaBBIKOB
cpeAcTBaMu (PU3NIECKOM KYIbTYpHI U CIIOpTA.

Ha MeToanko-npakTHYeCKUX 3aHIATHIX YAENIAETCSI BHUMAHHUE:

- OCHOBHBIM MpO0JIEMaM CIIOPTUBHOW TPEHUPOBKHU;

- BIMSHUIO (U3MYECKHX YIOpaKHEHUH Ha QopMUpOBaHHE MPOPECCUOHANBHBIX KadyecTB
OyIyLIEro CnenuagucTa U JMYHOCTH 3aHUMAIOILErocs;

- BO3JICHCTBHUIO CPEJCTB (PU3NYECKOTO0 BOCIUTAHMS HA OCHOBHBIE (DM3HOJIOTHUECKUE CUCTEMBI U
3BEHbs OIIOPHO-ABUTATEIILHOIO aNIapara 3aHMMAaroLerocs;

- BOIpOCaM TMPOBEICHUS COPEBHOBaHMWIl (MIpaBHJia COPEBHOBAHMI, CHUCTEMa pPO3BITPHIIIEH,
omnpeneneHue nodenureneii, 000pya0BaHUE U UHBEHTAPh).

IIpodeccuonanbHO-NPUKJIAAHA MOATOTOBKA TMPOBOAUTCS C Y4YeToM Oyaymiei
po(hecCUOHATIBHOM e TEIbHOCTH CTYJIEHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  Oa3UpYIOTCS Ha  IIUPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN M METOAMYECKMX YMEHHI, Ha NMPUMEHEHUM Pa3HOOOpPAa3HBIX CPEICTB
buznyecKkoil  KylabTypbl, CIHOPTHBHOW U  NPOPECCHOHANBHO-MIPUKIATHON  (DU3HUECKON
IIOATOTOBKHU CTYJIEHTOB.

Kontpoabnblii pa3gen. Kpurepuem yCHemHOCTH OCBOEHHUS y4eOHOro Marepuana
ABJIIETCS OLIEHKA IPENOJaBaTeNsl, YUUTBIBAIOIIAS pe2VIAPHOCHb NOCeWeHUsl 00A3amenbHblX
VueOHbIX ~ 3aHAmMuUL, 3HAHUW TEOPETHYECKOrOo pasfiela MporpaMMbl M BBINOJHEHUE
YCTAaHOBJIEHHBIX HA JIAaHHBIH CEMECTp KOHTPOJbHBIX TECTOB oOumel ¢uznueckoil u
TEOPETUYECKON MOATOTOBKHU ISl OTAEIBHBIX I'PYII Pa3IM4YHON CIIOPTUBHOM HaIIPaBJIEHHOCTH.
KP BXODUT B MpakTUYECKUE 3aHATHS.

4. O0beM y4eOHOH JUCIUIJIMHBI

O0beM
. B B I Vi

Bun yuebnoit paboTbl

3a4ETHBIX | aKaJEMHUYECKUX | CEMECTp | CeMecTp

eIMHUIIAX qacax
OO61as TpyA0eMKOCTh TUCHUTUTHHBI — 2 12 1 3au. ex. | 1 3a4. en.
¢uznueckas KyJibTypa — 0a30BbIi 36 gac 36 vac
KOMIIOHEHT — 110 Y4eOHOMY IUIaHy
AyauTOpHBIE 3aHATHS (BCEro) 2 72 36 36
1. Teopernueckwuii pazaen, gexiun (JIex) 8 4 4
2. Ilpaktuueckuit paznen (IIP): 64
2.1. MeToAuKO-TIpaKTHYECKUE 3aHITHS 16 8 8
(MITI3) 48 24 24
2.2. Y4yeOHO-TpPEHUPOBOYHbIE 3aHATHUS
(mpoeccroHaIbHO-TTPUKIIAAHAS
¢duznueckas noaroronka) — [TI1OI1
Bu HTOroBOro KOHTPOJIAA: 3a4eT 3a4yer 3ayer




4.4.2. IlucuMiimHbl BApMATUBHOM YacTH (00513aTe/IbHAS YACTh)

AHHOTanuA padoyeil nporpaMMsl AUCHMILIMHBI «KyabTypoJsiorus»
(61.B.OJ.1)

1. Ileau AUCHMIVIMHBI — TIPUOOPETEHHE CTYACHTAMH KOMIUJICKCHBIX 3HAaHUH 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 PAa3BUTHUE CTY/IECHTOB.

2. TpeOoBaHus K pe3yibTaTaM OCBOEHUS AU CHUNIMHBI

N3yuenne nucuumivmbbl «KynbTypoJIOTHsi» TPU  THOATOTOBKE CIEHHUAIUCTOB 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 u3zyuenua Ooucyunaunovt 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 KOMMYHUKAIINH;

Ymemy:

—  00bsICHUTH ()EHOMEH KYJIBTYPHI, €€ POJIb B YEJIOBEUECKOU KU3HEACATEILHOCTH;

—  TNPUMEHATH MMOJyYEHHBIE 3HaHUS B MPOIECCE;

—  CaMOCTOSITEJIHO OCBaWBaTh IIEHHOCTH MHUPOBOM M OT€UECTBEHHON KYJIbTYPHI,

Braoemw:

—  COBOKYIHOCTHIO 3HaHMI, 00ECHEYMBAIOIIUX IIUPOKYIO IPYAUIHMIO U KYIbTYPHBII
Kpyrosop,

— HaBBIKAMH TPOJYKTHUBHOTO JIEJIOBOTO OOIIEHHS] C MPEICTABUTEISIMH Pa3ITUYHBIX
KYJBTYD;

—  YB@OXKEHHUEM K KYJIbTYPHBIM IICHHOCTSIM.

3. Kparkoe conepxxanue JMCUMILIAHBI:

OcHoBHble TpoOieMbl Teopuu KynbTypbl. KynbTyponoruss kak Hayka. I[IpoGiema
IIPOUCXOXKIECHUS U ONpeAeNeHus KylabTypbl. CHUCTEMa KYJIbTYpbl, CTPYKTYpHasi LIEIOCTHOCTh U
3aKOHOMEPHOCTH (YHKIMOHUpOBaHUA. Monenu cucremHoro noaxoaa. Kynbprypa xak 3HaKOBO-
CHUMBOJIMYECKasi cucreMa. JlMHaMuKa M THIIOJOTH3AlUs KylbTyphl. IIpoGneMsl AMHAMUKH
KynbTypbl. Turnonoruzauus KyiapTypsl. [IoOHSITHE COBpEMEHHON KYyJIBTYPBI U POJb POCCHUICKON
KyJIBTYpHl B €€ JaynbHeimeM pa3sutuu. [lonndonns MupoBoil KynbTypsl. MUp KyJIbTYpPhI 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
Jlextuu (JIek) 0.9 32
[Tpaxtrueckue 3ansatus (I13) - -
Jlaboparopust - -
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeIOB JUCIIUILIMHBI 1.1 40
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer

AHHOTanuA padoyeil MporpaMMbl TUCUUIIMHBI «MeHeIKMeHT»
(b1.B.0O/1.2)

1. Henu auCcOMIVIMHBI — TIOJYyYEHUE CHUCTEMbl 3HAHUU O 3aKOHOMEPHOCTAX
(GYHKIMOHUPOBAHUSA XUMHUYECKOTO MPOU3BOACTBA B CHUCTEME HAIMOHAIBHOM HSKOHOMHKH,
MIPEACTABICHUI B 00JIACTH MEHEKMEHTA U MAPKETHUHTa, BKIIFOYask METOI0JIOTMYECKHUE OCHOBBI U
3aKOHOMEPHOCTH, (YHKIIHUU, METOJIbI, OPTaHU3AIMOHHBIE CTPYKTYPBI, OPTaHU3AIHIO TTPOLIECCOB,
TEXHUKY M TEXHOJIOTMI0 MEHEI)KMEHTA U MAapKETHUHIa B YCIOBUAX PHIHOYHOW 3KOHOMMKHU;
3aJI0’KEHHUE OCHOB TIPO(ECCUOHATILHOM JIEATEIIBHOCTH CIICIIUATHCTOB.

OCHOBHBIMM 3aJa9aMM AUCHHUILIHHBI SIBJISIETCS:

- IpUOOpETEHUE CTYACHTAMH 3HAHUM OCHOBHBIX TOJIOKEHUW TEOPHUH MEHEIKMEHTA U
MapKeTUHIa M YMEHUM MpPaKTUYECKOrO0 HCIOJNb30BaHUS HUX B YIOPaBICHUUM XHUMHYECKUM
MpEANPUITHEM;

- OBJIaJICHUE CTYACHTaMU OCHOBHBIMM METOJIaMHM pEUICHUs YIPABICHUYECKUX 3a]ad,
yMEHUN UACHTU(GUKAIIMN MAPKETHHTOBBIX aCIIEKTOB MPOOJIeM MEHEIKMEHTA, a TAKKE PEIICHUs
yIpaBIeHYECKUX MPOOJIeM CpeICTBAMU MapKETHUHTa;

- TONy4YeHHE 3HAHWW KOHKPETHBIX MPHUEMOB TIO0 OOECHEYCHUI0 U TOBBIIICHUIO
3G (HEeKTUBHOCTH  YNPABICHUECKON JEATENbHOCTH KOMIAHUM, (OPMHpPOBAHHE OCHOBHBIX
HAaBBIKOB IMOJTOTOBKH MapKETHHTOBBIX PEIICHUH.

[Iporpamma paccunTaHa Ha HM3y4eHHME Kypca B TedeHHe onHoro cemecrtpa. 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
CIEHUATBHOCTH «XHMMHUYECKasd TEXHOJIOTHS HOHEPrOHACBHIIMICHHBIX MAaTEpPHAIIOB  H3CIIHI
HaIpaBleHO Ha (HOPMUPOBAHHUE KOMIIETEHITHIHA.
OOmeKyIbTypHBIC:
- [JrOTOBHOCTh J€WCTBOBAaTh B HECTAHJAPTHBIX CUTYAIUSIX, HECTU COLHAIBHYIO H
TUYECKYIO OTBETCTBEHHOCTH 3a NMpuHsAThIe pemenus (OK-6);
- TOTOBHOCTBIO K CaMOpAa3BUTHIO, CaMOpPEaIU3alMH, HCIIOJIB30BAHUIO TBOPUYECKOIO
norenrmana (OK-7);
Ob6menpodeccuoHanbHbIE:
- [JTOTOBHOCTH PYKOBOJHMTH KOJUIGKTHBOM B cdepe cBoeil mnpodeccrHoHanbHOU
NeATEeIIbHOCTH, TOJIEPAHTHO BOCIIPUHHUMAs COIIMATbHBIE, STHUYECKHE, KOH(ECCHOHATbHBIE U
KyabTypHbIe pasanuns (OITK-5).




B pesynomame uzyuenus oucyuniunol 00y4aOuuiica 00aMcen:

3namo:

- TPUHIIMITB COCTABJICHHS TEXHUYECKON JOKyMeHTaIuu (rpadukoB paboT, HHCTPYKIIHA,
IUIAHOB, CMET, 3asIBOK Ha MaTepUajbl U 000pyI0BaHUE) U JP.;

- TEOPETUYECKHE OCHOBBI M METO/bI BRIPAOOTKH IIEJICH U CTpaTeruu On3Heca;

- MPUHIMIBI TOATOTOBKM JOKYMEHTAIMM JJIsl CO3/IaHUs CHUCTEMbl MEHEI)KMEHTa
KauecTBa MPEATNPHUSATHUS;

- METO/Ibl ¥ TEXHOJIOTHH MIPUHSITHS U Peau3allii yIPaBICHUYECKUX PEIICHUN.

Ymemn:

- COCTaBIISITh 3aBKU Ha 00OPYJOBaHHUE;

- pa3pabaThiBaTh TEXHUYECKYIO JOKYMEHTAIIHUIO;

- MPUHUMAThH YIPaBIECHUYECKHE PEIICHUS U OPraHU30BbIBATH UX BHITIOJHEHHE,

- cobupath, 00padaThIBaTh M MCIOIH30BATh YIPABICHYCCKYIO HH(DOPMAIIHIO;

- paboTaTh C yIpaBlIEHYECKOW IOKyMEHTAIIMeH, MOJIb30BaThCS 3aKOHaM, HOpMaMu U
MpaBWJIaMU aJIMHHHCTPATHBHOMN JCSITEILHOCTH;

- pacrpenensits 00s3aHHOCTH U OTBETCTBEHHOCTH;

- HCIOJIb30BaTh METOJIbI MOTHBAIIUH ITEPCOHAA,

- KOHTPOJHUPOBATh U PETYIUPOBATh UCIIOJIHEHHUE TJIAHOB.

Braoemu:

- HaBbIKaMU IPUMEHEHHUS ONTUMATIbHBIX MOJXOA0B Ui JUArHOCTHKYU M aHAIN3a PhIHKA;

- METOJIaMH PYKOBOJICTBA MTEPCOHAIIOM;

- HHCTpyMeHTamu 3()p(PEeKTUBHOTO yIpaBICHUS NPEIIPUITHEM.

3. Kparkoe conep:kanue IUCHUIIHHBI:

Moayasb 1. OcHOBBI ynpaBJieHHs NPeINPUATHEM

1.1 Bseoenue. Ilpeomem, memoo u codeposcanue oucyuniunvl « Menedoxcmenmy. Teopus
yIpaBIeHUS: yIpaBlIeHHe Kak MOTPEOHOCTh M Kak (PakTop ycmexa AesTeNbHOCTH, CYIIHOCTh U
COJIEpKaHUE YIPABICHHUS, MECTO TEOPUHU YIPABICHUS B CHUCTEME COBPEMEHHBIX 3HAHUH,
cnenuduKa yrnpaBiIeHUECKON NeATeIbHOCTH, COBPEMEHHbIE MpoOIemMbl ympaBieHus. ['eHesuc
TEOPUH YIPABJIICHHS: YIPABICHUYECKUE PEBOJIOIUH, BO3HUKHOBEHHE HAy4YHOW TEOpPUU
YIpPaBJIEHUs,, UICTOKM M TEHJAEHUMU PA3BUTHUSI POCCHIICKOIO YIpaBlIeHHUsS. 3aKOHOMEPHOCTU M
MIPUHITUIIBI YIIPaBJICHUs: CYObEKTUBHBIE U OOBEKTHUBHBIE (PAKTOPHI B YIIPABICHHUH.

1.2 Cucmema ynpasnenus npeonpusmuem u ee cmpykmypa. Oyenxa 3¢ppexmusrnocmu
ynpaénenus. CUCTeMa yNpaBICHUs: MOHIATHE CUCTEMBI YIIpaBJICHUs, pacupeeneHne QpyHKINH,
MOJIHOMOYMI U OTBETCTBEHHOCTH, IPUHIUIIBI TOCTPOEHUS CUCTEM yrpaBieHus. [{enTpanuzanus
U JIeleHTpalu3alys yIpaBiIeHUs, JEJIErMpOBaHUE IOJHOMOYMI B Ipoleccax yHpaBlIeHUS.
OpranuzanuoHHas CTpykTypa U ee BuAbl. OcCHOBHBbIE MOHATUS S()()EKTUBHOCTH YHpaBICHUS.
[Toxazarenu 3(hPEeKTUBHOCTHU YIIPABICHHUS.

Moayasb 2. OCHOBBI MeHEIKMEHTA

2.1 llenu 6 cucmeme ynpasnenus. Paspabomka cmpamezuii u nianog opeanuzayuu. llemn
W 1elernojlaraHue B YIPaBIECHUU: POJIb L€ B OpPraHU3AlMM M OCYILIECTBICHUH IMPOLECCOB
yhpaBieHus, Kiaccupukanus Lenei, MOCTpOoeHue JepeBa ILeJeil; codyeTaHue pasHooOpasus
nened W QyHKIUMA MEHEKMEHTa; CHUCTeMa YIpPaBIEHUS MO LEeNsIM; CTpaTerduss U TaKTHKa
yrnpasieaus. CylHOCTh, TPUHITUIIBEI M1 METOBI TUIaHupoBaHus. [Iporecc BIpabOTKHM CTpaTeTuu.
DopMBbI TEKYIIETO TUIAHUPOBAHUS.

2.2 Texnonoeus pazpabomku u npuHamus ynpasieHueckux peutenui. PazpaboTka
VIpaBIEHYECKUX PEUICHUI: TMOHATHE U  KiIacCU(UKAIMS  YIPABICHUECKUX  PEIICHUI,
OCHOBOIIOJIATAIOIINE DJEMEHTHI JEATETbHOCTH, YCJIOBHS W KPUTEPUU NPHHATHS PEIICHUH,
IpollecC U MOJENHM TMPUHATUS YOPABICHUYECKUX PELIEHUN, peanu3alus YrIpaBIeHYECKUX
pelIeHUI.

Moayas 3. YnpasiieHue nepcoHaJIoM

3.1 Bnacms 6 cucmeme ynpasnenus. Jluoepcmeo u cmunv ynpasienus. OTHOIICHHS
BJIACTU B CUCTEME YIPaBJICHUS: MOHSITHE U TUIIOJOTHUS BJIACTH; BJIACTh U aBTOPUTET MEHEIKEPa;



npu3HaKkd, (aKTOpbl W TPOSBICHUS HEYNPAaBISIEMOCTH; WCTOYHUKHA BIACTH B YIPaBICHUU
OopraHu3aIMeil; mapTHEPCTBO B MpoIeccaX MEHEMHKMEeHTa. JIMAepcTBO M CTHIIb YIPaBJICHUS:
nporecchl  (OPMHUPOBAHHMSI U OCHOBHBIC COCTABIISIOIIME JIMJAEPCTBA, (opMaiabHbIe U
HeopmanbHbIe (PaKTOPHI JUACPCTBA, MPOSBICHUE JUACPCTBA B CTHIIC YIIPaBJICHUS, TCHIACHITUS
Pa3BUTHS CTUIIS YIIPABICHUS.

3.2 MomueayuorHbvle 0CHOBbI YNpaesieHus u KoH@GIukmol. MoTUBAIUS NEATCILHOCTH B
YIPaBJICHUU: MOTHUBBI JIEATEILHOCTH YEJIOBEKa U UX POJIb B YIPABICHUH, OCHOBHBIC MOHATUS U
JIOTHKAa TIpoliecca MOTHBaMH, (akTopsl (HOPMHUPOBAHHMS MOTHBOB Tpy/Aa; HCIOJb30BaHUE
MOTHBAIIMA B TPAKTHKE MEHEIKMEHTa; (HakTopbl 3((HEKTHBHOCTH MOTHBAIIMH, COBPEMCHHBIC
KOHIICTIIIMK MOTHBAIMU. ['pynmoBas TWHAMHKAa U KOH(IUKTHI: POJIb TPYIIIBI B TMOBEACHUH U
JESTEIIbHOCTH YeTIOBeKa, (OPMUPOBAHUE TPYII, B3aUMOJACUCTBHS B TPYIIE U B OpraHU3allUy;
BO3HHKHOBCHHE, IMPOSBICHUE W PA3HOBHJIHOCTH KOH(JIMKTOB, BIUSHHUE KOH(IMKTOB Ha
yIpaBJICHHE.

4. O0beM y4eOHOM JUCHUILIMHBI

B 3aueTHBIX B akagem.

Bunel yue6HoI paboThI €AMHULAX yacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AYIUTOPHBIE 3aHATHUS: 0.9 32
Jlexuuu (Jlek) 0.9 32
[IpakTnueckue 3ansaTtus (113) - -
JlabGopaTopus - -
CamocrositesbHas padora (CP): 1.1 40
CaMocCTOsTeIbHOE U3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 1.1 40
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auyer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«BBegenue B pusuky»
(b1.B.O/1.3)
1. Henun u 3a7a9UaUCHUTIMHBI

Llenpto AUCHMIUIMHBL SBJSIETCS NPUOOpETEeHHE CTYyASHTaMH 3HAaHUA IO OCHOBHBIM
pasaenam (GU3NKH 1 yMEHUIO IPUMEHSATh MX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUILTHHAX.

OCHOBHBIMHU 3aJjauaMH JMCLUUIUIMHBI, PELIEHHE KOTOPBIX OOECleYMBAET IOCTHIKEHUE
IeNH, SABISIOTCS: (popMUpOBaHHE NPEACTABICHUN 00 OCHOBHBIX (DM3MUYECKHX 3aKOHAX MPHUPOIBI
U METOJIaX TEOPETUYECKUX MCCIEJOBAHUN Ppa3IMyHbIX (DU3MYECKUX SIBIECHUH, a TaKxke JaTh
NPEJICTAaBICHUS O COBPEMEHHBIX IKCTIEPUMEHTAIBHBIX METOJIaX UCCIICAOBAHMS.

2. TpeboBanus K pe3yJibTaTaM 0CBOEHUS THCHUILIMHbI

Wzyuenmne aucuuiumHel «BBeneHwe B (QU3UKY» MPH TOATOTOBKE CIIEUAIMCTOB IO
cnenuanbHocTd 18.05.01 Xumuueckasi TEXHOIOTHSL YHEPTOHACKHIILIEHHBIX MAaTepHAIOB U W3S
CIoco0CTBYET MPUOOPETEHHUIO CIEAYIOIINX KOMITETCHITHI:

OO1IeKyIbTYPHBIX:

CIOCOOHOCTH K a0cTpakTHOMY MbItieHUI0 (OK-1).

O6menpodeccnoHaNbHBIX:

CIIOCOOHOCTh  WCIIOJIb30BAaTh MaTeMaTHYECKHE, €CTECTBEHHOHAyYHBIE U
UHXXEHEpHbIE 3HAHMUS I pelIeHHus 3adad CcBoed NpodecCHOHAIBHOW JesATeIbHOCTH
(OIIK-1).

B pesynomame uzyuenus Oucyuniunol 00y4aouuiica 00axMcen:

3HamMb:

— - CyIIHOCTh (PM3MYECKUX 3aKOHOB MEXAHMKH, MOJEKYISIpHOW (QHU3UKU U
TEPMOAMHAMHKH;

— - IIPUHIIMIBI perieHus (U3nIecKux 3a1ay;



ymemy:
— - IPUMEHSTHh NPUOOPETEHHBIE B Mpoliecce OOyUeHUs 3HAHUA MPU U3YYCHUH TPYTUX
JUCLHUILIMH €CTECTBEHHOHAYYHOT'O U OOIIETEXHUYECKOTO 1IUKIIA;

grnaoems:
— - METOJIMKOU pemeHus: GPU3NYECKUX 3a/1a4 B paMKax U3yd4aeMoro Kypca.
3. KpaTkoe conep:kaHueTHCIUNITHHBI:

3.1. OCHOBBI MEXaHUKHU

Kunematnka touku. Mexanuueckoe paBuwkeHue. Tpaekrtopus. IlyTe mnepemenieHue.
Ckopocte U yckopeHue. OTHOCUTENBHOCTh JABWKEHUSA. THIIBI JABUKEHUS B KHUHEMATHKE.
PaBHOMepHOE © paBHONEpeMEHHOE JBUWXKEHHE. [paduueckoe MpencTaBlIeHHE BH)KEHUE.
CBoOonHoe mnaaeHue Ttena. PaBHOMepHOE IBUKEHHE MO OKPY:KHOCTH. OCHOBBI JUHAMHKH.
IlepBbiii 3akoH HproroHa. MuHepumanbHble cuCTeMBl OTcuera. [IpHMHIMI OTHOCUTEIBHOCTH
lanunes. Macca. Cwia. Bropoit 3akoH HprooToHa. YcinoBusi paBHOBECHS Tesl. 3aKOHBI
COXpaHEeHHs B MexaHHKe. MIMIynbc Tena. 3akoH coXxpaHeHUs: UMITyiibca. Mexanudeckasi padora.
Momnocte. MexaHnueckass 53Heprusi Tena. 3aKOH COXPAaHEHUsS DSHEPrud B MEXAHHKE.
Mexanudeckue Kosebanusi U BOJMHBL ['apMoHnveckue konebanus. MareMaTHUECKU MasTHHK.
[Mpyxunnslii  MasTHUK. [IpeBpaieHue dSHepruM TMpPU  TapPMOHUYECKUX  KOJICOAHHSIX.
Pacripoctpanenne MexaHMYECKUX BOJIH B YIPYIuX cpefax. [lonepeunsie v npo10JibHbIEBOIHBI.

3.2. MonekynsipHas ¢pu3nka

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON Teopun. AToMHas runore3a. Macca
u pasmep Mozekynl. Ywucino Aporaapo. MneanbHselil ra3. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KMHETUYeCKOW Teopuu. AOcCoNIOTHas TeMIepaTypHas IIKaja. YpaBHEHUE COCTOSIHUS
uaeansHoro rasza. M3orepmudeckuii, H30XopHbIA U n300apHBIA mporiecchl. CMech HI€aTbHBIX
rasoB. [lomarme o da3zoBeIx mepexonax. B3amMHble mpeBpamieHUs >KUIAKOCTEH M Ta30B.
Hcnapenne u konaeHcanus. HacelllleHHbI M HEHACBILIEHHbIM napbl. KumeHwe XUIKOCTH.
BrnaxnocTs Bo3ayXa.

3.3. OCHOBBI TEPMOJMHAMHKH.

IlepBoe Hauano TepmMoavHaMUKH. BHyTpeHHss »sHeprusa. KoaudecTBO TEIUIOTHI.
TennoemkocTs BemecTBa. Pabora B TepmoauHamuke. IlepBoe Hayano TEPMOAMHAMHUKU M €ro
OpPUMEHEHHE K  pa3jInyHbIM  IpoueccaM. AnuabaTHelii  mpouecc. Bropoe  Hagano
tepMormHamMuki. HeoOpatumocTs mporeccoB B mnpuposae. IloHsatue o BTOpoM Hauaie
TepMoauHamMuKu. [IpuHuun nerictBusg TtemioBbix asurareneit. KIIJ[ TerymoBbIx aBuraTenen.
WneanpHas TemIoBas MallllHa.

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3aueTHBIX B akanem.

Bunel yue6HoI paboTh €UHULIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AyIMTOpHBIE 3AHATHS: 0.9 32
Jlexumu (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
JlabGopaTopus - -
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CaMoCTOSITENbHOE N3YUYEHUE PA3AETIOB TUCIUIUIMHBI 1.1 40
Bua koHTpoJs: 3a4eT / IK3aMeH 3a4er




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«TexHnuyeckasi TepMOJIMHAMHUKA M TEMJIOTEXHUKA)»
(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
paIoOHATBHBIA PEKUM IKCIUTYaTAIlMH 00OPYJOBAHMS XUMHUYCCKUX MPOU3BOJICTB MIPH PEIICHUN
onpeaeaEHHON TEXHUYECKOM 3a/1auu.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHUs TUCHUILIHHBI

N3ydyenne pucuumiauabl «TexHHuYeckas TepMOJAMHAMUKA U TEIJIOTEXHHUKa» MpH
MOJITOTOBKE CIIEIUAIUCTOB MO CHEIUATBHOCTH «XUMUYECKasi TEXHOJIOTHS YHEPTOHACHIIIEHHBIX
MaTepuasoB U3JEIi» HampaBieHO HA GOPMUPOBAHUE CIEAYIOIINUX KOMIETEHIIUH.

Oo6menpodeccnoHaTbHBIX:

- CIOCOOHOCTBIO HCIOJIB30BaTh MaTeMaTHYECKUE, ECTECTBEHHOHAY4YHbIE W
WHXXCHEPHBIC 3HAHHWS I pEIIeHHs 3aJad CBOeHd NpodecCHOHaTbHON AESITeIbHOCTH
(OIIK-1);

[TpodeccrnoHATBHBIX:

- CHOCOOHOCTBIO OCYHIIECTBIATH TEXHOJOTHUYECKHUN TMpolecc B COOTBETCTBUU C
periiaMeHTOM W HCIIOJb30BaTh TEXHHUYECKHE CpPEICTBA IS KOHTPOJIS €ro OCHOBHBIX
napaMeTpoB, CBONCTB ChIpbs U roToBoi npoaykuuu (ITK-1);

- CIOCOOHOCTBIO K pEHIeHHI0 NTPO(ECCHOHANIBHBIX MPOU3BOJACTBEHHBIX 3ajad,
BKJIIOYAIOMIKMX  pa3pabOTKy HOPM  BBIPAOOTKM M  TEXHOJOTMYECKHMX HOPMATHBOB
pacxoI0BaHUs ChIPhS, MATEPHATIOB M SHEPTETUUECKUX 3aTpaT, obecreueHne TpeOOBaHUN 110
CTaHJapTHU3aLNH, CePTU(DUKANNU U KAYECTBY MPOJIYKIIMU, COBEPIICHCTBOBAHUE KOHTPOJIS
TexHojoruueckoro npouecca (IK-4).

B pezynomame usyuenus oucyuniaunovl 00y4arouuiica 0014cen:

3Hamb:

— HAYYHYI0O TEOpPETHYECKyl0 0a3y TeIUIOTEXHHKH, OCHOBHBIE TIOCTyJdaThl U
(dyHIaMeHTAIbHBIC 3aKOHBI IPUKJIATHOW TEPMOMHAMHKH.

ymemy:

— TIPOBOJIUTH KaueCTBEHHBIN YrTyOIEHHBII aHaIn3 pexumMa  paboThI
TEIUIOTEXHUYECKOTO 000pYyI0BaHMs Ha MpeaMeT Harbouee 3 (eKTUBHOTO IHEPrOMOTPEOICHNS;

— OIICHUTh BEJMYMHY DHEPro3aTpaT KOHKPETHOTO WH)KEHEPHOTo O0OpYHAOBaHMUS,
UCXOJISl U3 TEOPETHUECKON MOJIENH, Ha MPEAMET JOCTOBEPHOCTH M BO3ZMOKHOCTH MPAKTUYECKON
peanu3alui.

61a0emn.

— KOMIUTEKCHOH METOJMKOW OIICHKH CTEIICHH COBEPIICHCTBA JHEPro-XHMHKO-
TEXHOJIOTUYECKON CUCTEMBI C TOUYKH 3PEHUS SHEPTOTEXHOJIOTUHU, IKOJIOTUU M SKOHOMHUKH.
2. Kpatkoe conepkaHue JUCHUTLINHBI

Mopnyas 1. Benenme. OcCHOBHBbIC NOCTYJIaThl M (PYHAAMEHTAJbHbIC 3aKOHBI
PABHOBECHOI TePMOAUHAMMKH. BbI0OP 3TaT0OHHBIX POLECCOB NPe00pPa30BaAHNUSs JHEPTUH U
BelleCTBA..

TepmonuHamuyeckue  mapamerpbl, (QyHKIMM U (QYHKIMOHAIBI  PaBHOBECHOM
MaKpOCHCTEMBI. Y CJIOBHE XHMHUYECKOTO PaBHOBECHS MHOro(a3HOM MW MHOTOKOMIIOHEHTHOM
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 MUHMMAaIBbHBIX 3aTpaT SHEPIUU B IIpolieccax
pasneneHus, OXJKICHUS W OXWXKEHUs Ta3oB. [lomuTpomHbli mporecc, Kak 0000maromuii
IIPOLIECC CKATUS (pacIIMpEHUsl) ra30B, IAPOB U N1apOra30BbIX CMECEH.



Mopnyasb 2. AHAINTHYECKHI annapat HePAaBHOBECHBIX MPOLeCCOB NMPeodpa3oBaHus
3Hepruu M BemecTBa. KosmyecTBeHHAasi OLeHKA JAUCCUNATHBHON (PYHKUMH KaKk Mepbl
HeoOpaTUMOCTH INpolecca, NMPOTEKAIIIEro ¢ KOHEYHOH CKOPOCTHbIO. JKCepreTH4ecKui
MeTO/I AHAJIN3a CTeNEeH! COBEPUICHCTBA JHEPrO-XMMHUKO-TEXHOJIOTH4eCKOH CHCTEeMBbl.

Teopust JOKanbHOTO paBHOBECHS ONHUCAHWS HEOOpaTHMBIX TmporeccoB. Cucrema
muddepeHIManbHbIX OaTaHCOBBIX YpPaBHEHHM MAacChl, SHEPTUH, SHTPOINUU U KUHETHUYECKHUX
COOTHOIIICHUH JJIA OTKpLITOﬁ MaKpOCHCTCMBI. AHaIuTHYEeCKOE W YHUCIIEHHOE PCHICHUC 3TUX
YPaBHEHUU JIJIs1 ONIPEAENICHUS BEIMYHUHBI JJOKAJIbHON U MHTETPAIIbHOW JIUCCUIIALIMY SHEPTUU NPU
TEUYEHUH BSI3KUX Cpel, TepMOIU(P(Y3HOHHBIX IMPOIECCOB B MHOTOKOMITIOHEHTHBIX CHCTEMaX.
DKceprust CTallMOHAPHOTO NOTOKA BEIIECTBA.

Mopnyas 3. TepMoauHaMuuyecKuii pacyéT W aHAJINW3 HEPABHOBECHBIX IPOLECCOB
c:kaTus (pacuiMpeHusi) ra3oB, MapoOB M NMAPO0-Ta30BbIX CHUCTeM. JKCEPreTHYEeCKUil MeTO.
OLICHKHM CTelleHH COBEpPUICHCTBA Ipolecca: onpe/esieHHe BeJUYMHbI IKCEPreTHYecKoro
KII/I pexxuma padoThl YCTAHOBKHM M NMOUCK IyTel ero NMOBbIIIEHUS 32 CYET BHYTPEHHHUX
JHEpPropecypcos.

Pacuér ¢akTuueckux 3arpaT SHEPruu B IMpolieccax KOMIPEMUPOBaHMs ra30B (IapoB) Ha
OCHOBE MHTETpaJIbHbIX OaJaHCOBBIX YpPaBHEHUN Macchl, IIOJIHOM SHEpPruu, SHTPOIUH,
KMHETUYECKOM M NOTEHLHAIBbHOW SHEpruM, 3Kkcepruu. KonaumdyecTBEeHHass OLEHKAa BEIMYHMHbI
JUACCUNIAUMA B OXJAXKIAEMOM W HEOXJAXKIAEMOM CTYNEHH KOMIIPECCOPHOM YCTaHOBKH.
DHEPro’KOHOMUYECKOEe 000CHOBaHHE I1€IECO00Pa3HOCTH MHOTOCTYIIEHUATOr0 pexuma padoThl
KoMmripeccopa. CpaBHHUTENbHBIA aHAIN3 CIOCOOOB OXJIAXACHHS Ta30B (MapoB) B JI€TaHIEPHBIX
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 XHMHU4YEeCKUX NMPOM3BOACTBAX
NpeBpalleHusl JHEPIrUM U BelleCTBA. AHAJIM3 CONPSKEHHON CHCTEMBbI, YTHIH3HPYHOLIEH
HHU3KONOTCHUHAIbHbIC TeIUIOBbIE PeCypChl, Ha INpuMepe XOJOAWIBHBbIX MAIUMH M
TEIIOBBIX HACOCOB.

MeTopl OIIEHKH 3HEPrOpecypcoB Ha OCHOBE MOHATUA dKcepruu. CHHTE3 TEXHOJIOTUN U
HHEPreTUYECKUX CHUCTEM Kak OCHOBHOM TPHUHIMI 3HeprocOepexeHus (Ha mpumepe
IIPOM3BOJICTBA aMMMaka M cjaaboil a30THON KuCIOThI). OCHOBHBIE MPOMBIIIIEHHBIE CXEMBbI
NOJy4eHHUs 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 5 180
AyIUTOPHBIE 3aAHSITHSI: 1,35 48
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,45 16
JlabGopaTopus - -
CamocrositesbHas padora (CP): 2,65 96
Pedepar - -
CaMoCTOSITENIbHOE N3YUYEHUE PA3AETIO0B TUCIUILIMHBI 2,65 96
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 Jk3ameH (36)




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IIpoexTHpoBaHue aeTajieii MAIIMH W aNNIAPATOB»
(1.B.O/1.5)

1. Hesn auCUMIUIMHBI — HAyYUTh CTYJEHTOB TBOPYECKOMY MOJXOAY K BBIIOJIHEHUIO
MHXEHEPHBIX PacyeTOB Ha MPOYHOCTb, XKECTKOCTh U YCTOWUMBOCTH 3JIEMEHTOB KOHCTPYKLUM,
JleTajei v y3J10B MallllH U anmnaparos.

OCHOBHBIMH 32/1a4aMH THCHMILIMHBI, PEIICHHE KOTOPBIX 00ECIEUNBACT JOCTHKCHHE
LEJIH, SIBISIOTCS:

- U3y4YEHHE TUIIOBBIX 3JIEMEHTOB KOHCTPYKLHUHA XMMHUECKOTO 000pYy10BaHUS;

- OCBOEHHE OCHOB METOJMKHU MPOECKTUPOBAHNS;

- obecrieyeHrne HeOOXOAUMOM TEXHHUECKOW MH(OpMAIHEH sl BOCTIPUTHS CTYICHTaMHU
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 U3JIEIHil» HampaBieHO HA (OPMUPOBAHUE CIEAYIOMINUX KOMIETCHIIUH.

Oo6menpoheccnoHaTbHBIX:

- CIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUYECKHE, eCTeCTBEHHOHAyuHble U
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 eMHUIL (Y3JI0B) U arperaros;

—  OCHOBBI TEOPHH COBMECTHON pabOThI M METOJIbI pacyeTa JeTajlell U y3J10B MallUH U

—  anmnapaToB XMMHUYECKOW TEXHOJOTHH;

Ymemn:

—  BBINOJHATh U YUTaTh TEXHUYECKUE CXEMBbI, YEPTEKU MU ICKU3bI JIeTajleil, y3JI0B U
arperaTos;

— TpPOU3BOJAUTH pacyeTbl IO OCHOBHBIM KpUTEpUAM pabOTOCIIOCOOHOCTH H
KOHCTPYMPOBAHUS JI€Talei MallnH;

— MPOU3BOJUTH pacyeTbl M KOHCTPYMPOBAHME JAETalled MallMH W MEXAaHU3MOB C
Y4€TOM NPOU3BOJICTBEHHOM TEXHOJIOTUH U IKCILTyaTall1u.

— moabuparh  CTaHAAapTHOEe  OOOpYyJIOBaHWE, HCIOJb3yeMOe€ B  XHUMHYECKOM
MPOMBIIIIIEHHOCTH.

Braoemu:

—  HaBBIKAMHM KOHCTPYHMPOBAHUS U TEXHUYECKOTO TBOPUECTBA;

—  MpaBUJIAaMU MTOCTPOEHUS TEXHUUYECKUX CXEM M UePTEXKEil;

— OCHOBHBIMM METOJAMH pacueTa M MPOCKTUPOBAHUS MEXAHUYECKHX Y3JIOB H
AJIEMEHTOB TEXHUKHU.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Mooyne 1. «Pacuem Xumuueckozo annapama ¢ MexXaHU4yecKum nepemeuiusarouium
YCmPOUCHeom.

ITo Bcem 3Tamam KypcoBOro mpoekTa odopmiisercss eArHasi MOSICHUTENbHAs 3amnucka. B
MNOSCHUTENBHYIO 3allMCKy BKIIOYAIOTCA MPOEKTHbIE M TMPOBEPOYHBIE PACYETHI THIIOBBIX
DIIEMEHTOB B COOTBETCTBHH C JICHCTBYIOIIMMHU MeTonukaMu. [Ipon3Boaurest:

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 MEIIAIIKA Ha BUOPOYCTONYNBOCTh M IPOYHOCTB;

7) moxbop u pacyet My(ThI;

8) mo0op M pacyeT yIIOTHEHHS.

Mooyns 2. «Hepmernc oougeco euda annapaman.

Beinonusercs deprex oOIIero Buia ammapara ¢ BUAAMH, pa3pe3aMH, CEYEHUSIMHU U
BBIHOCHBIMH 3JIEMEHTaMH, JAIOUIMMHU IOJIHOE MPEJCTaBICHHE 00 €ro yCTpOWCTBE M MPUHIUIIE
paboThl. YUepTex o011ero Buja annapaTa COJIEpiKHT:

1. N3o0paxxenue ammapara (BUIbI, pa3pe3bl, CCUCHUs, BBIHOCHBIC JIEMEHTHI),

CoJieprKallfe OKOHYATEIbHbIE KOHCTPYKTUBHBIC PEILICHUS.

2. OCHOBHBIE Pa3MEpHI.

3. Pacnosio’keHue MITYLEPOB, JIIOKa, OIIOp anrmapara.

4. TaGnuiy Ha3HAYEHHS IITYIEPOB B amnmnapare.

5. TexHUYECKYIO XapaKTEePUCTUKY U TEXHUYECKHE TPeOOBaHUS K HEMY.

Ha BTOpOM nMCTE BBINOJHSIOTCS YEPTEKU COOPOUYHBIX €IUHUI] U Aeraneil. Yeprexu
BBINOJIHAOTCS Ha IucTax ¢popmara Al.

KypcoBoiil poeKT siBiIsieTCsl caMOCTOSATENbHON paboTON 00ydaromerocs, KOTOpblii HECET
IIOJIHYIO0 OTBETCTBEHHOCTH 3a €€ KauecTBO (IIPaBHJIBHOCTh PacueToB, O(hOpMIIEHUE YepTEeKeH) U
CBOEBPEMEHHOCTb BBINOJIHEHMS BCeX ATanoB padoT. [IpenogaBaTtens — pyKoBOIUTENb IPOEKTa
HampasiseT paboTy oOydaromierocs, KOHCYJIbTHPYET IO HESICHBIM BOIPOCaM, OINpeaeiser
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
Bua KOHTpPOJIsi: KYpCOBO# IIPOEKT — -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«IIpoekTHpOBaHME IPOLIECCOB M ANNAPATOB XUMHYECKOH TEXHOJIOTHI)
(1.B.O/1.6)

1. Hemu aucommiauHbl — CylIecTBEHHO pacUIMPHUTh, CHCTEMaTU3HpPOBaTh U
UCMOJIb30BaTh HA NPAaKTUKE 3HAHUH OCHOB THJPABIMUYECKUX, TEIUIOBBIX M MacCOOOMEHHBIX
MIPOLIECCOB XUMHUYECKOM TEXHOJIOTMH, IO3BOJIAIOIIMX BBITYCKHUKAM OCYIIECTBIIATh HAy4YHO-
UCCIIEN0BATENBCKYIO, IPOU3BOACTBEHHO-TEXHOJIOIMYECKYIO U DKCIIEPTHYIO AEATEIBHOCTD.

OCHOBHBIMU 33J1a4aM¥ AUCIUIUIMHBI SBIISAETCS:

- 3aKpEIUICHWE 3HaHUM, MOJY4YEHHBIX MNpU U3ydyeHuH aucuuiumHel «IIpoueccs u
armapaTbhl XUMUYECKON TEXHOJIOTUN;

- U3y4eHHUE METOJIOB pacyeTa TerIo- 1 MacCOOOMEHHOr0 000pyI0BaHUS;

- 03HaKOMJICHHE C OCHOBHBIM 000PYJOBaHUEM XMMHKO-TEXHOJIOTUYECKUX MTPOU3BOJICTB.

2. TpeGoBaHusi K pe3yJibTaTaM O0CBOCHHS TN CHUILTUHbBI

N3ydenne aucuummuel «lIpoekTupoBaHME MPOLECCOB M aIIapaToB XHUMHUYECKOU
TCXHOJIOTHHW» TIPpHU MOATOTOBKC CIICHUAIUCTOB IO CHCHHAJIBHOCTH «XuMHu4IecKkass TEXHOJOTHS
SHEPrOHACHIIIEHHBIX MaTepUasoB U3/EIHi» HampaBieHO Ha GOPMUPOBAHNE KOMIETEHIIHIA.



Oo6menpodeccuoHanbHbIE:

- CIIOCOOHOCTBIO  HCHOJIL30BAaTh  MaTeMaTHYEeCKHE, €CTECTBEHHOHAYYHbIE  H
WHXCHEPHBIC 3HAHUS IS PEICHUs 3a7ad CBOSH MpPOQEeCCHOHATBHOWU AESITeIbHOCTH
(OIIK-1).

B pesynomame usyuenusn Oucyuniunvl 00y4aouiuiica 001x4cen:

Buams:

—  METOJIbl pacyueTa TeIIo- U MaCCOOOMEHHBIX allapaToB;

—  OCHOBHBIE IIPHHIUITBI OPTaHU3AINH MIPOIIECCOB XUMHUUECKON TEXHOJIOTHH;

— THIOBBIC MPOLECCHl XMMHYECKOH TEXHOJOTMH, COOTBETCTBYIOLIME ammapaTbl U
METOJIbI X pacyera;

—  METOJIbI COCTABJICHUS TEXHOJOIMYECKUX CXEM C HAHECEHHEM BCEX allaparosB.

Ymemn:

—  COCTaBJIATH MaTepUAIIbHBIC U TEIUIOBBIC OAJTAHCHI JJISl CUCTEM ra3->KUIKOCTh;

—  PacCUUTHIBATH MMAPAMETPHI TEIUIO - © MACCOOOMEHHOTO 00OPYIOBaHUS U HACOCOB;

— moxbupaTh  cTaHgapTHOe  OOOpyZOBaHME, HCHOJNB3YyeMOE B  XMMHYECKON
HPOMBIIUICHHOCTH.

Braoemw:

—  METOJOJIOTHEH pacyeTa OCHOBHBIX MapaMETPOB THAPOMEXaHUYECKUX, TCIUIOBBIX U
MacCOOOMEHHBIX TPOIIECCOB;

—  OCHOBaMH IPAaBUJIBHOTO 1T0I00Pa TEIUIO U MacCOOOMEHHOT0 000PYI0BaHUS;

— METOJaMH COCTaBJCHHUS TEXHOJOTMYECKHX CXeM W TIpaUuecKoro H300paKeHUs
OCHOBHOT'O 000PYIOBaHHUSL.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Beenenne. Ormnucanue NPUHIHUINHAATGHON CXEMbl PEKTH(PHKAIMOHHON YCTaHOBKH
HenpepbIBHOTO jeicTBus. CpaBHeHHME M 00JacTH NPUMEHEHMs HAacaJO4yHBIX U TapenbyaThbiX
KoJIoHH. [locTpoenue paBHOBECHOW JIMHUM HAa OCHOBE MOJYYEHHBIX MHIMBUYaIbHBIX 3aJaHHUM.

Mopnyas 1. Pacdyer peKTHQUKAIINOHHOH KOJIOHHBI.

Pacuer HacamouyHOl M TapenpyaTod PpPEKTU(PUKAIIMOHHOM KOJOHH HENPEPHIBHOTO
neiictBus. MaTtepuanbHblii OaslaHC KOJOHHBI. PacueT MUHMMaiIbHOTO M pabodero ¢uerMoBOro
yucna. Iloctpoenne paOounx nuHMNA. Pacder ckopocTH mHapoB U JuaMeTrpa KOJIOHHBI
Onpenenenue BBICOTHI ammapara. PacueT TIuAapaBIMYecKOro CONPOTHUBIICHHS KOJIOHHBI
CpaBHeHHE [aHHBIX pacyeTa HacaJo4yHON M TapenbdyaTod KoJIoHH. ComocTaBieHHE TaHHBIX,
MOJYYEHHBIX T10 MPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KOTOHHBI.

Mopayas 2. Pacyer U BbIGOP TeNJ1000MEeHHUKOB.

Pacuer u BbIOOp TEIIOOOMEHHUKOB (UCHApHUTENs, KOHJIEHCAaTopa, I0J0TpeBaTes,
XOJIOAMIBHUKOB UCTUIUIATA M KyOOBOTO ocTaTka) 1o oOmieit cxeme. CorocTaBieHNUE TaHHBIX,
MOJIyYEHHBIX 10 MpOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX PAcyeTOB. | MIpaBIMYecKHil pacuer.
Br160p onTUMabHOTO BapUaHTa TeMI000MEHHHKA.

Mopnyas 3. I'mapoamHaMmuvecKue pacyersl.

Pacyer ruapaBIMyYecKOro CONPOTHBICHUSI TpyOOmpoBoAoB. Pacuer onTHMaibHBIX
JIMaMeTpoB TpyOorpoBoioB. Pacdyer u moadop 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 akanem.
Bupl yue6HO# paboThI eIMHNIaX qacax

O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AYAUTOpPHBIE 3aHATHS: 0.45 16
Jlexuunu (Jlek) - -

[Tpaxtrueckue 3ansatus (I13) 0.45 16
Jlaboparopust - -

CamocrositesbHas padora (CP): 1.75 56
KypcoBoii mpoekt 1.75 56
Buj KOHTpPOJIsi: KYpCOBO# IIPOEKT -

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 IHEPrOHACKHIIIIEHHBIX MATEPHAIIOB.

OCHOBHBIMU 33/1a9aM{ JUCHUTUINHBI SBISTFOTCS:

- (hopMHupOBaHUE YETKOTO MOHMMAHUSI OCHOBHBIX ONACHOCTEW MPOU3BOJCTBA MOPOXOB U
PaKeTHBIX TOILIHB,

- O3HaKOMJICH€ C  OCHOBHBIMH  METOJaMH M  CPEICTBAMHU  HCCJIEIOBaHUS
MO>KapOB3PHIBOOMIACHOCTH ~ TONy(paOpUKAaTOB M TOTOBBIX W3ACIUA ©  oOecreueHus
IPOM3BOJICTBEHHOI 0€301MacCHOCTH Ha NPEANPHUATHAX;

- JaTb TPAaKTUYECKHE HAaBBIKA, HEOOXOJMMBIE Ui OLEHKH OIMACHOCTH XHMHKO-
TEXHOJIOTHYECKOr0 Ipolecca M 000pylOBaHMs, C MLEIbI0 INPEJIOTBPAIIECHUIO aBapUItHBIX
CUTyalluil ¥ BIOOpA METOJIOB U CPEJICTB 3aLUTHI.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOCHMS AUCHMILIHHBI

N3yuenne nucuumimHbl «OCHOBBI TEXHOJOTHYECKON OE€30MacCHOCTH MPOU3BOACTBA
DHEPrOHACBHIIIEHHBIX MAaT€pUAJIOB M  H3AEIUI» MpPU  IMOATOTOBKE  CHELUAINCTOB IO
CHEIUAIIbHOCTH «XUMHUYECKas TEXHOJIOTUS HHEPrOHACBHIIIEHHBIX MAaTepUaloB  U3JEIHI»
HalpaBJIeHO HAa (OPMHUPOBAHUE CIETYIOIUX KOMIETEHIHH.

OO11eKyNbTYPHBIX:

- CIIOCOOHOCTBIO HCIIOJIb30BaThb OCHOBHBIE METOJIbl 3alIMThl IPOU3BOACTBEHHOTO
NepCcoHalla M HaCEJIeHHs OT BO3MOXKHBIX IIOCIEICTBUN aBapui, KaTracTpod, CTUXUUHBIX
0eCTBHI, CTOCOOHOCTBIO UCIIOIB30BATh IPUEMBI MIEPBON B YCIOBHSIX UPE3BbIYANHBIX CUTYallUi
(OK-9).

ITpodeccronanbHO-CIENUANTU3UPOBAHHBIX

CIIOCOOHOCTBIO YIPABIIATH TEXHOJIOTHUYECKUMU MPOLIECCAaMH MOJIyYE€HUS TTOPOXOB,
TBEPJBIX PAKETHBIX TOIUIMB, MOJMMEPHBIX KOMIIO3ULIMOHHBIX MAaTEPHAIOB U U3/EIUI U3 HUX, a
TaK)K€ OTAENbHbIX KOMIIOHEHTOB, MPOTHO3MPOBATh U PETYIUPOBATH HMX JKCIUTyaTallMOHHBIE
CBOMCTBA, OTIPENEIISATh MapaMeTphl TEXHOJIOTHYECKUX mporeccoB ux nomydenus (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 0COOEHHOCTSMU ITPOU3BO/ICTBA;

— OCHOBHbIE METOABI M  CpEACTBA  HCCIEAOBAHUS  MOXKapPOB3PHIBOOIIACHOCTU



nony(hadpuKaToB M TOTOBBIX H3ICTUN W OOecreueHus] MPOU3BOJICTBEHHON OE€30MacHOCTH Ha
HPEINPUATHSIX;

Ymemn:

—  OINpeNeNsATh KaTerOPHUMHOCTh ONAaCHOCTH IPOM3BOACTBEHHOIO Ipoliecca, Kiace
OITACHOCTH OCHOBHBIX M MTPOMEKYTOUYHBIX TIPOTYKTOB;

Braoemu:

— TPaKTUYCCKUMH HaBBIKAMU, HEOOXOIWMBIMU JJIi OIEHKH OINACHOCTH XHMHUKO-
TEXHOJIOTUIECKOTO TIpoIiecca U 000pyI0BaHus, C IEIbI0 MPEIOTBPAIICHUIO aBAPUHHBIX CHTYaIUN
U BBIOOpA METOZOB U CPEJICTB 3aILUTHI.

3. Kpartkoe cogep:xaHue TUCHUILIUHBI:

3toT Kypc 0azupyercs Ha PyHAaMEHTAIbHBIX OCHOBAaX XUMUU, GU3UKH, TEOPHU TOPEHUS
U B3pbIBa. B aHHOM Kypce TakKe NMPUMEHSAIOTCS TEOPETUYECKHE 3HAHUS U MPAKTHYECKUE
HaBbIKM, IIOJYyYEHHbIE CTYJEHTAaMU @pPU HM3YyYEHUU TaKUX AUCLUIUIMH, KakK IPOLECChl U
anmapartsl, 001as XUMHUYecKasi TEXHOJIOTUS, XUMHUYecKas (hu3uKa

N3ydenue kypca 6a3upyercss Ha 3HAHUU CTYAEHTAMU JUCLMILIMH €CTECTBEHHOHAYYHOIO
U MHXEHEPHO-XMMHUYECKOTO IMKJIOB — IMPUHUUIIOB XHMHH, IOBEPXHOCTHBIX SBJICHUH U
JUCTIEPCHBIX CUCTEM, (PU3UKH, HEOPTaHUUECKOW, aHATTMTUYECKON, OpraHNYECKOH, (PU3NIECKON U
KOJUTOMIHOM XUMUH, IPOLIECCOB M almaparoB, OOMIeH XHUMHUYECKONH TEXHOJOTHH, a Takke
(GU3KMKN U XUMHUH [T0JIMMEPOB, TEOPUU TOPEHHUS U B3phIBa.

Knaccudpukauus BM. TlN'openne BM. Mexanusmel neronanuu BM. UyBcTBUTENBHOCTH
BM k pa3nuuHbIM BHJaM HayaJbHOTO HMMITyJbca. B3pbIBUaThle XapaKTEpUCTHUKU IOPOXOB U
CTT. Ilpuuunbl aBapuii npu npousBojactBe BM. Cxema pa3Butus aBapuu B anmnaparax.
OOpa3oBaHue HAYaJIbHOI'O OYara 3aropaHus, paclpoCTPAHEHUE TOPEHUs, NEPEXO] TOPEHUS BO
B3pbIB WM JeToHaluio. OCHOBHbIE NPUYMHBI BO3HUKHOBEHHUS HAYaJbHOIO oOuara Ipu
nepepabotke u odOpamenun ¢ BM. BiusHue penenTypHO-KOHCTPYKTUBHO-TEXHOJOTHYECKUX
¢akropo Ha BemumumHy OP/dt. Pa3peiB JeTOHAMOHHOW BOJHBI IO HWHTCHCUBHOMY U
sKcTeHCHUBHOMY (hakTopam. CrocoOwl cHmwkeHust omacHoctu [IIJ]. Kpurtepum mnopaxeHus
BO3AYIIHOM ynapHo# BonHON. OOecrnieueHre 0€30MaCHOCTH TEXHOJOTMUYECKOro 000py/lOoBaHUS
npousBoacTBa BM paznuyHoro Buza.

Tporunoselii  3kBHBaJieHT mnopoxoB u  TPT. be3omacHble paccrosgHus Ui
MPOU3BOJACTBEHHBIX 34aHui. Kiaccudukanuss mNpou3BOJACTB 1O CTENEHU  ONACHOCTH.
OcoOeHHOCTH TPOU3BOJICTBA, XPAHEHMs, YHUYTOKEHHUS, TIEPEBO3KM pazauuHblx BM.
TpeboBaHusi K  TEXHOJIOTMYECKOMY OOOpYJOBaHMIO, pa3MelleHHe O00OpyJoBaHHS B
IIPOU3BOJCTBEHHBIX 3[JaHMUAX, pa3MELICHHE 3JaHMW M 3aAlIUTHBIX COOPYXXEHUH Ha
npoMiuionaake, 3¢p(HEKTUBHOCTh Pa3IWYHBIX BHJIOB 3AIIUTHBIX COOPYKEHHMH, OE30MACHBIX M
JOMYCTUMBIX ~ PAacCTOSHUNH  Mexay HUMHU. OCHOBBI IOCTPOEHHUS  B3PbIBOOE30IMACHBIX
TEXHOJIOTMYECKHUX IpoleccoB npousBoactsa BM. [IpornosupoBanue nocnencTsuii aBapuil ass
TEXHOJIOTHYECKOTr0 000py10BaHUSI HA OCHOBE MOJIENIbHBIX UCIIBITAHUH.

OCHOBHBIE HKOJIOTHUECKHE TMPOOJIEMBbI - Ta30Bble BHIOPOCHI U COPOCHI CTOYHBIX BOI.
["a3oBble BBIOpPOCHI B TMpOIECCE HOPMAIbHOW OSKCIUTyaTallud U B aBApUHHBIX CUTYyalMsX.
["a300unCTHBIE COOPYKEHHUS I 00€3BpEKUBAHUS BPEIHBIX BemiecTB. [IpeaenbHo qomycTumbie
KoHIleHTpanuu. OOopoTHOe  BojgocHaOkeHHMe B mpou3BoAcTBe BM.  Xumudeckue,
AIIEKTPOXUMUYECKHE M OMOXUMHUYECKHE CIOCOOBI OUMCTKH CTOYHBIX BOJ.

[TaccuBHBIE METOBI OOECTIEUUBAIOILINE MTOKAPO- U B3PHIBOOE30MACHOCTh MPEINPUSITHIA.
[IprMeHeHHEe MONHOCTBIO 0E30MacHOTO AIEKTPOOOOPYIOBAHUS, @ TAKXKE B3PHIBO3ALIMILEHHOTO
00opy/0BaHusl, MPeIHA3HAYEHHOIO JJI MCIOJIb30BaHUSl B TOPIOYMX Ta30BbIX, MMAapOra3oBbIX U
NBUIEBBIX cpefax. AKTUBHbIE MeTonabl. CpencTBa aBTOMAaTH4ecKoro KoHTposs. Kowmriekc
NpOQUTAKTUIECKUX MEPOTPUSITHIA.

Knaccupukanuss omacHsix T1py30oB. OOecneueHue O€30MaCHOCTH TPH  EPEBO3KE
SHEPrOEMKHUX MAaTEpUaJIOB.



4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auétHBIX B akagewm.
Bunpl yue6HOM paboTh eIMHNIaX qacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1,25 45
Jlexuunu (Jlek) 0,75 27
[Tpaxtrueckue 3ansatus (I13) 0,5 18
Jlaboparopust — —
CamocrositesbHas padora (CP): 1,25 45
CamocTosITeIbHOC H3YUYCHHUE PA3/ICIIOB AUCITUTLIHHBI 1,25 45
Bupa xoutpoJsi: 3a4ét / 3k3amMeH 0,5 3auér
C OLIEHKOM
(18)

AHHOTaNUA padoyeil NPOrpaMMbl AHCUUIIMHBI
"IIpoekTUpOBaHNEe U 000PYA0BAHUE POU3BO/ICTB IHEPrOHACHIIIIEHHBIX MATEPUAJIOB U
u3geaui'”

(b1.B.O/1.8)

1. Hean AMCHUIUIMHBI — 3aKITI0YaeTCsl B (OPMUPOBAHUH Y CTYJEHTOB 3HAHHWIA OCHOB H
0COOEHHOCTEH MPOEKTUPOBAHUS MPEANPHUATHH MO IMPOU3BOACTBY  SHEPrOHACBILICHHBIX
marepuaiioB (OM), cnennpuyeckux TpeOOBaHNUHN, YIUTHIBAEMBIX IPH CO3aHUU TPOEKTA.

OCHOBHBIMU 3a7ja4aMU AUCLUIIIINHBI ABJISAETCS:

- c(hopMUpOBaTh YETKUE MPEACTABIEHUS O MYTAX CO3JaHUsS TEXHOJIOTUM DM, OCHOBHBIX
0COOEHHOCTSIX NPOEKTHPOBAHUS MPEeINpUATHH 1O NPOu3BOJACTBY OM crneuuduyeckux
TpeOOBaHUH, yUUThIBAEMbIE IIPU CO3JJaHUH NIPOEKTA;

- JaTh TPEACTABIICHUS O IEPCIEKTUBHBIX HANpPABICHUSAX Pa3BUTUS TEXHOJIOTHH OM,
OTBEUAIOLIEH COBPEMEHHBIM TPEOOBAHUSIM.

N3yuenne npeamera 6azupyercs Ha 3HAHUU OOILETEOPETUUECKUX KYpCOB OPraHUYECKOM
1 GU3NYECKON XUMUH, ITPOLIECCOB U aIlllapaToB U O0IIeH XMMHUYECKON TEXHOJIOTHH.

Ilenu n 3amaum Kypca JOCTUTAIOTCS C IIOMOILBIO 03HAKOMIJIEHHSI CTYJIEHTOB C:

- OCHOBHBIMU OCOOEHHOCTSIMH MPOEKTUPOBAHUS NPEANPUATUN IO TPOU3BOACTBY DM;

- C OCHOBHBIMHM JOKYMEHTaMH IIpH pPa3pabOTKU JUPEKTUBHOTO TEXHOJIOTHYECKOTO
polLecca;

- cnenu(uUecKMMH TpeOOBaHUSAMHU, YUUTHIBAEMBIMH IIPH CO3AaHUU NTPOEKTA;

- OCHOBHBIMU 3TallaMy BHEAPEHUS HAyYHBIX pa3pab0TOK B MPOU3BOJICTBO;

- COCTaBOM MCXOJHBIX JIaHHBIX JJIsl IPOEKTUPOBAHUS;

- METO/IaMHU COCTaBJIEHUS! MaTepUaIbHOrO OanaHca.

- METOJIaMU COCTaBJIEHUS TEIUIOBOro OanaHca

B xone oOyueHust CTyeHThl MPUOOPETAIOT HABBIKK IO MOJATOTOBKE MCXOJHBIX JaHHBIX
JUIS  TIPOEKTHUPOBAHUSA, COCTABICHUIO MAaTE€pPUAIbHOTO M TEIUIOBOro OajlaHca, BBIOOPY
TEXHOJIOTHYECKON CXEMBbI TPOU3BOACTBA DM.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIHUIJIHHbI

Wzyuenne  mucummmabl  «lIpoekTupoBaHne U 000OpynOBaHHME  IPOU3BOJCTB
OHEPrOHACHIIICHHBIX MAaTepUAIOB W MW3JEIUN» TNpPH IOArOTOBKE  CIEIHUAINCTOB IO
CHELUAIBHOCTH «XMMHUYECKasd TEXHOJIOTHS HOHEPrOHACBHIIIECHHBIX MAaTEpPUAIOB  H3ZICIIHI)
HaMpaBJIeHO HAa (JOPMHUPOBAHUE CIEAYIOIUX KOMIETEHIIHI:



OobmenpoheccnoHaTbHBIX:

- CIOCOOHOCTBIO MPO(ECCHOHANFHO HCIOJIB30BaTh COBPEMEHHOE TEXHOJIOIMYECKOe U
aHATUTHYECKOe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEICHUIO HAYYHOTO HCCIEIOBAHUSA U
aHaJIM3y MOJYYCHHBIX MIPU ero mpoBeaeHuu pe3yibratoB (OI1K-2);

CMOCOOHOCTBIO ~ pemIaTh 3aJa4d  MPO(ECCHOHATBHONW JEATEIIbHOCTH Ha OCHOBE
uHpopManMOHHOW W OMOIMOrpadUIecKOl KyIbTyphl C IPUMEHEHHEM HWH(GOPMAIIHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHM W C YYEeTOM OCHOBHBIX TpeOoBaHWH HH(OPMAIIOHHON
6e3omacuoctu (OIIK-3).

[TpodeccronanbHbIX:

- CHOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTMUECKUH TMPOLECC B COOTBETCTBUHU C
periiaMeHTOM M HCIOJIb30BaTh TEXHUYECKUE CpEACTBA JJIsi KOHTPOJS €ro OCHOBHBIX
apaMeTpOB, CBOWCTB ChIPbs U ToToBOM npoaykiwu (ITK-1);

- CIIOCOOHOCTBIO MPOBEPSTH TEXHHUYECKOE COCTOSHHE 00OPYIOBaHUS, OPraHU30BbIBATh
ero mnpopUIAKTHUYECKHE OCMOTPhl U TEKYIIUHA pPEMOHT, TOTOBHOCTBIO K OCBOGHHUIO U
JKCILTyaTauu HoBoro obopynosanus (I1K-2);

- CIOCOOHOCTBIO JOOMBATHCS COOMIOJEHUS HOPM OXpPaHbl TPyJa, MPaBHJI TEXHUKU
0€30MacHOCTH, IPOU3BOJCTBEHHON CaHUTApUU U IOKapHOM Oe30I1acHOCTU Ha pabodyeM MecTe
(IK-3);

- CIOCOOHOCTBIO K PEHICHHI0O NPOPECCHOHATIBHBIX IPOM3BOJACTBEHHBIX 3a/ad,
BKJIIOUAIOLIUX pa3pabOoTKy HOPM BBIPAOOTKH U TEXHOJOTHYECKHMX HOPMATHBOB PACXOJI0BaHUS
CBIPbsI, MAaTEPUAJIOB M DHEPTreTHUECKUX 3aTpar, oOecriedyeHne TpeOOBaHUI 1O CTaHIAPTU3AIHH,
cepTuUKaM ¥ KadyecTBY MPOAYKIIHU, COBEPUICHCTBOBAHHE KOHTPOJS TEXHOJOTUYECKOTO
nporiecca ([1K-4);

- CIOCOOHOCTBIO TPENCTAaBIATh PE3yNbTAaThl HCCIENOBaHUS B (OpMax OTUETOB,
pedeparoB, mybGnaukanuii W MYOTMYHBIX OOCYXAEHUN, CIHOCOOHOCTH (OPMYIUPOBATH
IpakTHYECKHe PEKOMEHJAAIMU IO HCIOJIb30BAHUIO PE3yJbTaTOB HAay4YHBIX MCCIEJA0BaHUN
(TTK-13);

ITpodeccronanbHO-CIENUANU3UPOBAHHBIX

- CIIOCOOHOCTBIO YIIPABIATH TEXHOJOTWYECKHMHU TPOLECCAMU TIOITYYEHHUS ITOPOXOB,
TBEP/IbIX PAKETHBIX TOIUIMB, MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHAJIOB U U3EIUH U3 HUX, a
TaKXKe OTIENBHBIX KOMIIOHEHTOB, MPOTHO3UPOBATH M PETYIMPOBATH HMX OSKCIUTyaTallMOHHBIC
CBOICTBA, OMPEIEISTh MapaMeTPbl TEXHOJIOTHUECKHX mpolieccoB ux noiydenus ([ICK-2.1).

B pezynomame uzyuenusn oucyuniaunvl cmyoeHm 00aMcen:

3namy:

— OCHOBHBIE OCOOEHHOCTH TIPOCKTUPOBAHUS TMPEANPUATUN MO MPOU3BOACTBY
HHEPrOHACHINIEHHBIX MAaTEPUAIIOB;

—  OCHOBHBIC ATAIbl BHEAPEHUS HAYIHBIX pa3paOd0TOK B POU3BOCTBO;

—  TPHUHIHUIBI COCTABJIICHUS TEXHHUYECKOTO 33J]aHUs Ha MPOCKTUPOBAHUE OIBITHOW WITH
MUJIOTHOM YCTaHOBKH, COCTAB MCXOHBIX IaHHBIX JJIsi IPOSKTUPOBAHMUS,

—  TPHUHIHUIBI BEIOOPa CXEMBI TPOU3BOJICTRA;

— METOJOBI COCTaBJICHHWS TEIUIOBOTO MW  MaTepuaipHOro OamaHca, pacdera
MacCOOOMEHHBIX aIllapaToB IS SKCTPAKIIUH U MTPOIIECCOB CYIIKH;

—  OCHOBHBIE CITOCOOBI OUHCTKH U 00€3BPEIKUBAHMUS CTOUHBIX BOJI, PET€HEPAIUN KHCIOT
U PaCTBOpPUTEIIEH.

Ymemy:

— WCTHOJB30BaTh TONyYEHHBbIC 3HAHHS IS PEIIeHUs KOHKPETHBIX 3ajad IpHU
MPOEKTUPOBAHUH MTPOU3BOJICTBA YHEPTOHACHIIIICHHBIX MATEPUAIIOB;

Braoemu:

—  HaBBIKAMH MO TOJTOTOBKE MCXOJHBIX NAHHBIX I MPOCKTUPOBAHUS, COCTABICHUIO
MaTepUaIbHOTO U TETUIOBOTO OanaHca, BELIOOPY TEXHOIOTUYECKOM CXeMBbI TPOU3BOACTBA DM.



3. Kparkoe comepxxanue JMCUMILIAHBI:

CocraB TEXHOJOTMYECKOIO0 KOMILIEKCA. XapakTep MPOU3BOJCTBA MNEPUOINYECKUM,
IIOJIyHETIPEPBIBHBIN, HENpepbIBHBIA. ['MOKOCTh Ipon3BoacTBa. OCHOBHBIE TEHAECHLUUHU Pa3BUTUS
TEXHOJIOTHYECKUX KOMIUIEKCOB, 000pyAOBaHUs U CUCTeM ympapieHus. OOmue TpeOoBaHUS K
IPOMBIIIJICHHOMY TEXHOJOTHYECKOMY KOMIUIEKCY, €ro pasmemeHuro. Iyt obecneueHus
TpeboBanuii. [IpaBuia ycTpoiicTBa 1o pa3MemieHuIo Mporu3BOCTB.

OcHOBHBIE =~ OCOOCHHOCTH  TNPOCKTUPOBAHHUS  NPEANPUSATHA 1O  MPOU3BOACTBY
SHEProHACHIIIEHHBIX MarepuanoB. Crnenuduueckue TpeOOBaHUS, YIUTHIBAEMbIE IIPU CO3/IaHUU
poeKkTa (KaTeropuyHOCTh 3/IaHU, HEOOXOAMMOCTh YCTPOHCTBAa 00BAJIOBOK M MHBIX 3aIIUTHBIX
COOPYKEHHI, OrpaHUYEHUE KOJIMYECTBA B3PHIBYATHIX MATEPUAIOB HAXOISIINXCS B 3JaHHUN)

Onenka 0€30MacCHOCTH BO3MOXKHBIX IMPOIECCOB C TOYKH 3pEHHUS TMOXKapo- U
B3pbIBOOE30MACHOCTH, OXpaHbl TpyJda (TOKCHYHOCTH HCXOJHBIX, MPOMEXKYTOUHBIX, MOOOYHBIX
IPOAYKTOB ¥ TOTOBOM IPOAYKLIKH), OXpaHa OKPYKAIOIIEH CPEbL.

OcCHOBHbBIE HCXOJHBIE JTOKYMEHTBHI MpPHU Pa3pabOTKe TUPEKTHUBHOTO TEXHOJIOTHMYECKOTO
Ipolecca; UX KpaTKoe coJepkaHue. JTanbl pa3padOTKU TEXHOJIOTUYECKOro Ipouecca. Tumnosoe
COJIepXKaHUE  JUPEKTUBHOIO  TEXHOJOTrHueckoro mporecca. CpaBHUTEIbHAs  OLICHKA
JUPEKTUBHOTO  TEXHOJOTMYECKOrO0  IPOLECCa,  MapIIPyTHO-TEXHOJIOTMYECKas  KapTa
MIPOU3BOJICTBA, HOPMBI pacxoda CbIpbS W MaTEpPUAIOB, IITaThl, IMEPEYEHb U OCHOBHBIE
XapaKTEPUCTHKH 00OpYyNOBaHUSA, TOTPEOJICHHE JHEPrOpecypcoB, CBEACHHS O HAIWYHU
BO3MOXXHBIX HMCTOYHHUKOB aBAPUNHBIX CUTyallud, MoQa3Hblii KOHTPOIb, 3aJauyd YIpaBICHUS,
NepevyeHb TEXHOJOTHUECKOW W ONEpaTUBHOW WH(POPMALUU, METOJBI, PEKUMBI OYHCTUTEIHLHO-
MOEUYHBIX PabOT 00OpYIOBaHMS, CAHUTAPHO-TUTUEHUYECKHE TaHHBbIE MPOU3BOJCTBA, CBEICHUS
JUISI IPOEKTUPOBAHUS BEHTHIIALIUU.

AJTOpUTM TIOMCKA HOBBIX TEXHUYECKHX DEIICHHH MpH pa3paboTKe TEXHOIOTUYECKUX
CXeM U 00OpyIOBaHMs, IMOCTAHOBKA 3ajgaud. [IpUHLMIBI JEKOMMIO3MLIIMM OCHOBHOM 3a/adu
npoektupoBaHus. DopMUpPOBaHHME  KpHUTEpPHEB I OLEHKM KadecTBa  CO3/1aBaeMOM
TEXHOJIOTMYECKOM  cXeMbl, uXx arperupoBanue. (OOocCHOBaHME cocTaBa  IOACHCTEM
IPOEKTHUPYEMON TEXHOJIOTMYECKOM CHUCTeMbl WM 00opynoBaHusa. CHHTE3 TEXHOJIOTHYECKOMH
CUCTEMBbl. YTOYHEHHBI aHanu3 BBIOPAHHOTO BapuUaHTa TEXHOJOTMYECKOW CHCTEMBI,
YHU(DUKALUU TONy4YeHHBIX pemeHnid. OCHOBHBIE TPYNIBl KPUTEPUEB JOCTHKEHMS LENU TpU
npoexktupoBanuu TC. OcHOBHBIE NpaBuiIa GOPMUPOBAHUS KPUTEPUEB Kaue€CTBA IPOEKTUPYEMOI
cuctembl. CrielIMaIbHBIE CUCTEMBI KPUTEPUEB, OLIEHKA CBSI3HOCTH U COBMECTUMOCTH DJIEMEHTOB
TEXHOJIOTMYECKOW CHCTEMBI.

TexHOTOrMYHOCTh MPOEKTUPYEMOM K BBIMYCKY HPOAYKIUH, (OpPMbI OpraHU3allH
TEXHOJOTMYECKUX IPOIECCOB, HAAEKHOCTh TEXHOJOTMYECKOM CHCTEMbI, 0€30IacHOCTh
TEXHOJIOTHYECKOro mporecca. OnucaHue TEXHOJIOTMUYECKOTO IIpolLiecca, €ro COJAEp)KaHHUe.
Bo10060poT TeXHOIOrMYECKoro Impolecca, €ro onvcanue u nzodpaxenue. [IpupogooxpaHHsie
MEPONPHUATHSI, ACCUMUISILINS IPOU3BOJICTB, IUIOMIAZCH U 000PYAOBaHHUSL.

Tunsl KapkacHBIX MPOU3BOJCTBEHHBIX 3JaHUI, HCIHOJIB3YeMbIX MpPH IPOU3BOJCTBE
HHEPrOHACHIIIEHHBIX MaTepuanoB. KOHCTpYKIMM MOKPBITUH, NPUBSA3KM KOJIOHH, HECYIas
CIIOCOOHOCTh  NEPEKPBITUH, Jpyrue OCOOEHHOCTH KOHCTPYKUUHU. 3JaHUS MEXKBHIOBOTO
npUMeHeHHs, OecKapKacHble NPOM3BOJCTBEHHbIE 34aHMA. (OCOOEHHOCTH KOHCTPYKIIMH.
Buyrpennue mnpoe3asl 3maHuil. [IpoekTupoBaHME MNOTPy30YHO-PA3rPY30UYHBIX YCTPOMCTB.
TpeboBaHMs K NMPOU3BOACTBEHHBIM 3JaHMSM. B3pbIBoONacHbIe 37aHUs THNA A, OTHEONACHbIE
3/1aHusl, TpeOOBAHUS IO 3alUTE, OCOOEHHOCTH KOHCTPYKIUH.

HecrangaptHoe 060pynoBaHK€e 3aBOIOB 110 MPOU3BOJICTBY SHEPIETUYECKHX MaTepHasoB.



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 xkouTpoJisi: 3a4ét / 3k3amMeH 1 Ik3ameH (36)

AHHOTanuUA padoyeil NpPOrpaMMbl AU CHUNIMHBI
"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 TaKXKe C MPUHIMIIAMU UX MCIIOIb30BAHUS B BOEHHBIX M MUPHBIX LIEJISAX.

OCHOBHBIMU 3a7ja4aMU AUCLUIIIINHBI ABISAETCS:

- cGopMHpOBaTH YETKHE TIPEACTABICHUS O TNPUHIMIIAX CO3JAaHUS M COBPEMEHHBIX
TpeOOBaHUAX K CMECEBBIM HHEPrOHACBHIILICHHBIM MaTepuajaM, HMX KOMIIOHEHTHOH 0a3e,
CTPYKTYypE€, TEXHOJIOTUH, CBOWCTBAX U 00JIACTSAX MPUMEHEHUS;

- JaTh TPEACTABIEHUS O COBPEMEHHOM COCTOSHUM M IEPCIEKTHBHBIX HAIPaBJICHUAX
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 3HEPTrOHACBIIIEHHBIX CMECEBBIX MAaTEPUAIIOB,;

- C COBPEMEHHOM KOMIIOHEHTHOM 0a301 CMECEBBIX IHEPIOHACHIIEHHBIX MATEPHAJIOB;

- ¢ o0jacTsAMHU MPHUMEHEHHs U OCOOCHHOCTSMHU TpeOOBAHMH K SHEPrOHACHIIIEHHBIM
CMECEBBIM MaTepHajiaM pa3InyHOrO Ha3HAYEHUS;

-C IPUHUIUIUAIBHBIMU TEXHOJIOTHYECKUMU ITPOLIECCAMU TOTYYEHHS SHEPTOHACHIIIEHHBIX
CMECEBBIX MaTEpUaJIOB.

- C JTallaMH HMCTOPUYECKOTO Pa3BUTHUS, COBPEMEHHBIM COCTOSHUEM M IEPCIEKTUBAMHU
COBEpIIECHCTBOBAHUS SHEPTrOHACHIIIEHHBIX CMECEBBIX MaTEpUAIOB;

N3yuenne kypca 0a3upyercss Ha 3HaHUM CTYJEHTaMHU OOIIETEOPETUYECKUX KYPCOB IO
HEOpPraHUYecKoW, (U3NYECKOM M KOJJIOMAHON XuMHM, (GU3UKH, OOLEeH XUMHYECKOU
TEXHOJIOTMH, Kypca IIPOLIECCOB U aIllapaTOB XMMUYECKON TEXHOIOTHH.

B xone oOyueHust CTyA€HTHl NPUOOPETAIOT HABBIKU pabOTHI C JUTEPATYPOU MO ITOMY
npodumto (MOAroToBka M 3amura pedepara). 3HaHUS, MOJyYEHHBIE NMpPHU H3YYEHUU Kypca,
UCIIOJIB3YIOTCS CTYJEHTaMH BO BpPEMs TEXHOJIOTMYECKOW IIPOU3BOACTBEHHOM IPAKTUKU U B
IIPOLECCE KyPCOBOTO MMPOEKTHPOBAHMSL.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOCHMS AUCHMIIIHHBI

N3ydenne nucuuminHbl « TeXHOJIOTHS CMECEBbIX SHEPTOHACHIIIIEHHBIX MaTepHalIOB) MPH
MOJArOTOBKE CIELUAINCTOB MO CHENUAIBHOCTH «XUMHUYECKasi TEXHOJIOTUS YHEPrOHACKHIILIEHHBIX
MaTepHaIOB U3/IEJINI» HAPaBJIEHO Ha ()OPMHUPOBAHUE CIEAYIOIINX KOMIIETEHIUI:

OobmenpoheccnoHaTbHBIX:

- CIOCOOHOCTBIO  HCIOJB30BATh  MAaTEMATUYECKHE,  €CTECTBEHHOHAy4yHbIE U
WH)KCHEPHBIC 3HaHWUS JUIS PEIICHHs 3a7a4d cBoel npodeccuonanbHol aestenproctd (OITK-1);



- CIIOCOOHOCTBIO MPO(ECCHOHAIBLHO HCIONb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHATUTHYECKOEe O00OpYyIOBaHME, CIIOCOOHOCTHIO K TPOBEICHHIO HAYYHOTO HCCIICOBaHUS U
aHaJIM3Y MOJyYCHHBIX MIPHU ero nposeaeHuu pe3ynbraroB (OI1K-2);

[TpodeccronanbHBIX:

- CIOCOOHOCTBIO H3Y4aTh HAyYHO-TEXHHYECKYI0 HMH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT 10 TeMaTuke ucciaemoBanuii (ITK-10);

- CIOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIE METOJbl HCCIICIOBAaHUS, IPOBOAUTH
CTaHJApTHBIE M CEePTU(DUKANMOHHBIC WCIBITAHUS MATCPUAIIOB, M3JCIHHA W TEXHOJOTHYECKUX
nporieccos (ITK-11);

- CIOCOOHOCTBIO TUIAHMPOBATH U TPOBOJUTH HEOOXOIMMBIH SKCIIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3ynbraThl ([1K-12);

- CIOCOOHOCTBIO K HAIMCAHUIO OTYETOB, pedeparoB, MyOSUKAIMH M ITyOJHYHBIX
oOcyxeHnuii, GopMyIMpOBaTh MPAKTUYECKHE PEKOMEHAALNU MO MCIIOIB30BAHUIO PE3yIbTaTOB
HayuHbIX uccaenoBanuii (ITK-13);

[TpodeccrnonanbHO-cIIeIUATH3UPOBAHHBIX

- CIIOCOOHOCTBIO YIPABJIATH TEXHOJIOTMYCCKHMMHU IPOLECCAMHU TIOJYYCHUS IMOPOXOB,
TBEPJIBIX PAKETHBIX TOIUIMB, TOJIMMEPHBIX KOMITO3UIIMOHHBIX MAaTEpUAIIOB U U3CIUH W3 HUX, a
TaKXe OTICIbHBIX KOMIIOHCHTOB, MPOTHO3UPOBATh M PETYJIMPOBATh HMX OSKCIUTyaTallMOHHBIC
CBOMCTBA, OTPENEIIATH MapaMeTPhl TEXHOJIOTMYECKUX IpoiieccoB ux monydenus (I[ICK-2.1);

- TOTOBHOCTBIO MPOBOJUTH CTAHIAPTHBIC U CEPTU(DUKANMOHHBIC UCTIBITAHUS MTOPOXOB,
TBEPJBIX PAKETHBIX TOIUIUB, MOJUMEPHBIX KOMIIO3MIMOHHBIX MAaTEpHANIOB W M3JACIHNA Ha X
ocuose (IICK-2.4).

B pezynomame uzyuenus oucyuniaunvl CmyoeHm 00M4Ccen:

3uamo:

—  TEOpETHYECKHE OCHOBBI TOCTPOEHHSI COCTAaBOB SHEPIOEMKUX CMECEBBIX MaTepHAJIOB,;

— TpUHLMOB 10A0Opa KOMIIOHEHTOB U 3aBUCHMMOCTh  B@KHEHIIMX  CBOMCTB
YHEPTOEMKHX CMECEBBIX MaTEpHAIIOB OT MPHUPOJBI M COOTHOIIEHUS! KOMIIOHEHTOB, IJIOTHOCTH U
CTPYKTYPBI 3apsijia, OT BHEIIHUX YCIOBUH;

—  TEXHOJIOTUW TPOHM3BOJICTBA, CHAPSHKCHHUS W TNPHUMEHEHUs, (PU3UKO-XHMHUYECKHE WU
B3pBIBUATHIC CBOWCTBA MPHMEHSEMBIX JHEPrOEMKHX CMECEBBIX MAaTEepPHajlioB, IIYTH WX
COBEPILIEHCTBOBAHMUS;

— COCTaB W BaXHEWIINE CBOHCTBA CMECEBBIX DHEPTrOHACHIIICHHBIX MaTepHAIIOB
Han0oJiee YacTo MPUMEHSEMBIX B TPOMBIIUICHHBIX, BOCHHBIX H TEXHUYECKUX LENIAX;

—  CHUCTeMbI KJIACCHU(PHUKAIMK MPOU3BOIUMBIX MPOMBIIIIEHHOCTbIO CMECEBBIX B3pbIBUA-
TBIX BEILIECTB;

Ymemo:

—  aHanM3UpoBaTh MH(OpPMAIMIO 00 IHEPrOEMKUX CMECEBBIX MaTepHanax, ONpeaeisiTh
uX 00JacTh MPUMEHEHHsI B 3aBUCMOCTH OT COCTaBa, a TaKXKe MpeiaraTh perenTypbl COCTaBOB
JUTSL OIIPEIENIEHHOM 00J1acTH MPUMEHEHUS;

— TPOTHO3MPOBATh MYTH COBEPIIEHCTBOBAHHS IHEPrOEMKHX CMECEBBIX MaTepUaJIOB B
wiaHe 3()()eKTUBHOCTH, SKOHOMHUYHOCTH M 0€30MaCHOCTH 0 KOMIIOHEHTHOH 0a3e, cocramy,
CTPYKTYpE, TEXHOJOTHSIM TIOJTYICHUSI, CHAPSDKEHHSI, TPUMEHECHHS

Bnaoemy:

— HaBBIKAMH pacyeTa BaXHEUIIMX B3PHIBYATHIX XapaKTEPHCTUK U 3HAHHEM METO/IOB
OKCTIEPUMEHTAIBHOTO  ONpEICICHUsI ~ XapaKTEPUCTHK  CMECEBBIX  HHEPrOHACHIIIEHHBIX
MaTepHaloB, BXOAIIMX B TEXHUUECKUE TPpeOOBaHUS Ha TOTOBYIO MPOIYKIIHIO;

— COBpeMeHHOH wuH(popMamuel 10 KOMIIOHEHTaM, peUenTypaM, TEXHOJIOTHSIM
MOJIyYEeHHUSI U 00JIaCTSIM IPUMEHEHUS] CMECEBBIX YHEPTOHACKHIIICHHBIX MaTepuaioB B Poccun u 3a
pyoexom;

— HaBbIKaMHM H3y4YeHHs, O0O00OUIeHMs M aHanmM3a HH(OpPMamUM IO BOIPOCaM,
CBSI3aHHBIM C COBEPLICHCTBOBAHMEM TEXHOJIOTUM TIOJYYEHUS M TPUMEHEHHUS CMECEBBIX



S9HCPTOCMKUX MATCPHUAJIOB.

3. Kparkoe coaep:xanue IuCUMIIHHBI:

1. Beenenue

[TpuHIUTIBL CO3JIaHHA u KOMITOHOBKH HATOJHEHHBIX KOMITO3UITHH.
KnaccupukanusxuMu4eckux pakeTHBIX TOIIMB M IOPOXOB M €€ B3aUMOCBS3b CO CIOCOOaMu
IPOM3BOJICTBA.. THHOBBIE cOCTaBbl. Ha3zHaueHWe KOMIIOHEHTOB, MX pOJb B (OPMHPOBAHUHU
HaIOJIHEHHBIX KOMIIO3ULUI € 3alaHHBIM KOMIUIEKCOM CBOMCTB. [IpuHIMIIUANBHBIE OJO0K-CXEMBI
IIPOU3BOJCTBA KOMITO3HLIMM.

2. IToaroToBKka MCXOAHBIX KOMIIOHEHTOB, IPECCHOPMBI, TEXHOJIOTHYECKOH OCHACTKU U
KOpITyca JIBUTaTeJIsl.

OcHOBHBIE BUJBI IMOPOIIKOOOPA3HBIX KOMIOHEHTOB. OOmue TpeboBaHMs o
IpaHyJIOMETPUYECKOMY COCTaBy, (OpMe 4YacTUIl W XapakTepy IOBEPXHOCTH, BIAKHOCTH.
[TpuHIMNMaIbHBIE CXEMBI MPOU3BOACTBA. bIOK cXeMmbl MOAroTOBKH. [IpHHIMIINAIBHBIE CXEMBbI
anmapatoB W HMX  xapaktepuctuku. Cylika, H3MeIbYe€HHE, CMEIIeHHWEe  (paKIuid,
TpaHcnopTHpoBka. OCHOBHBIE TPEOOBAaHUS K JIACTOMEPHBIM CBA3yOUMM. CMelIeHne KayuyKa ¢
IacTHQUKATOpaMu, BaKkyyMHpoBaHue. Ha3zHaueHume omepanud W OCHOBHBIE  (pasbl.
[lepuonuueckuii M HENpepbIBHBIM CcHOCOOBI MOJArOTOBKM CBsA3yrOIIEro. OCHOBHBIE THIIbI
TEXHOJOrM4ecKoM ocHacTKu. (CrnocoObl HaHECEHUs AaHTHAJr€3MOHHBIX IOKPBITMM  Ha
HOBEPXHOCTh NPECCPOPMBI U TEXHOJIOTUUYECKON OCHACTKHU.

3. Ilomy4eHue HAOTHEHHBIX KOMITO3UIIHIA.

Ha3znauenue onepanuu u OCHOBHbIE (DU3MKO-XMMUYECKHUE MTPOLECCHI, MPOTEKAIOLIUE IPU
CMEIeHNH KOMIOHEHTOB. OlleHKa KadecTBa cMemieHus. CXeMbl W TPUHIMIT JCHCTBUS
IUTAHETApHBIX CMECHUTENEH, JBYXBaJbHBIX CMECHTENEed C Z- 00pa3HbIMH MEIIAJIKaMU THIA
Bepuep-Ildaeiinepep, o0beMHBIX OapabaHHBIX cMecuTeneil rpaButanonHoro tuma (C-5).
Mexanusm cmenieHust B 0apabaHHOM cMmecuTelne. TeXHOIOornuecKas cxema MoJlydeHHsl Macchl U
ee rnepepaboTKu METOAOM CBOOOAHOrO JUTHs. OCOOEHHOCTH MEepepadOTKH METO/IOM JINThS MOJ
napienneM Ha ycraHoBke CHJI. XapakTepucTHKM W Ha3HauyeHUE IMPEIBAPUTENBHOTO U
BaKyyMHOTO cMecHuTeneil. JIoCTOMHCTBA U HEJJOCTaTK! JAHHOTO CII0C00a CMEIIeHHS.

4. OTBepKIeHHE U OXJIAXK]ICHHE U3IEINH.

Haznauenue omepanuu. XuMudeckne U (pU3MKO-XMMHUYECKHE MPOIECCHI, MPOTEKAIOIIHNE
IOpU OTBEP)KIECHUU BBICOKOHANIOJHEHHBIX KOMIO3MIMNA. MeToabl KOHTPOJS 3aBEpIIEHHOCTH
npouecca orBepxkaeHus. Hasnauenne u mnpusHuun nedctBus npuodopos PKOII u POIL
MaremaTHueckoe onucaHue npouecca orBepxaeHus. OnpeeneHne KWHETUYECKUX IapaMeTpoB
Ipolecca OTBEP KACHHUS C UCTIONIb30BAHUEM HEPa3pyLIaloINX METOA0B KOHTPOJIS.

5. 3aBepiaromye onepauy Npyu MpoU3BOACTBE U3/IEIUNA U KOHTPOJIb KaueCTBa U3/IEIHH.

PacnipeccoBka u u3BineueHue uznenuit u3 mnpecchopmMbl. OCOOEHHOCTH MEXaHUYECKON
0o0paboTku. Bo3moxkHble Buabl Opaka W NPUUMHBI MX BO3HUKHOBEHMSA. Pa3HOBHIHOCTH
paIuaMOHHOTO KOHTPOJIS CTUTOITHOCTH HM3IEIHH.

4. O0béM yueOHOI TUCIUIIHHBI

B 3auéTHBIX B akanewm.
Bunpr yue6HO paboTh eIUHUIIAX qacax

O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 9 324
AyIUTOpPHBbIE 3aHATHS: 4 144
Jlextuu (JIek) 1.5 54
[Tpaktryeckue 3anstus (I13) 0.5 18
JlaGoparopus 2 72
CamocrositesbHas padora (CP): 4 144
CamocTosTenbHOEC H3YUYCHHE Pa3IeTIOB UCITUIUIHHBI, 4 144
MOJIrOTOBKA K J1a00paTOpHBIM paboTam

Buja koHTpos: 3a4€T / IK3aMeH 1 Jx3ameH (36)




AHHOTanuA padoyeil NpPOrpaMmbl AHCUUIIMHBI
" Hay4Ho-ucciaeqoBaTenbckas padora’
(51.B.0O.10)

1. Hean aucuMmIMHBI — OIpUOOPETEHUE OMNbITA MPOBEIEHUS HAyYHBIX HCCIEIO0BaHMM,
BbIpabOTKa TBOPUYECKOIO IOAXO0JA K PEIICHUI0 IIOCTaBJIECHHBIX 3ajjad, OCBOEHUS IPHUEMOB
BEJICHUSI HAayYHOM JESATENIbHOCTM W YMEHHME CTPOUTH AJITOPUTMbI PEIIEHUS HECTaHIapTHBIX
3ajay.

OCHOBHBIMU 337ja4aMy AUCLUIIIINHBI SBISETCS:

- OCBOCHHS METOAOB IOMCKAa M aHalM3a HAyYHO-TEXHWYECKOH HWHPOpMauu s
IIOCTaHOBKH 3aJay MCCIIEI0BAHUS 110 TEME;

- OCBOEHHME COBPEMEHHBIX METOJOB MOJIYYEHMsSI U aHAJIN3a IEPCIEKTUBHBIX KOMIIOHEHTOB
SHEpPrOHACHILEHHBIX  MaTepHalloB (monMMepHbIX CBSI3YIOILUX, ITaCTU(PUKATOPOB,
HAlOJIHUTEJNIEH, KaTalu3aTopoB FOPEHUs U JIp.), SKCIIEPUMEHTAIBHBIX METOJUK HCCIeIOBaHUsA
(U3UKO-XMMHUYECKUX U CIIELUAJIbHBIX CBOMCTB HEPrOHACHIIIEHHBIX MaTEPUAIIOB B 3aBUCUMOCTHU
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-HMCCIIEOBaTeNIbCKasg paboTa Hapaay ¢ aucuuiuinHo "HaywHo-
UCCJIEIOBATEIbCKUN MPAKTUKYM' IpelHa3HayeHa i MOJIy4YeHHUs] 00y4arolUMHUCSA MEPBUYHBIX
HaBBIKOB MPOBEJICHHsI HAYYHOTO MCCIIEOBAHUSA, HEOOXOAMMBIX JJIs JaJIbHEHIero ycrneuHoro
POXOXKJICHUS IPEJIUIUIOMHOM MPAKTUKU — HAYYHO-MCCIIE0BATENbCKON pabOThl M BHIIOJIHEHUS
KBaJTM(PHKAIIMOHHOHN paboTEHI.

2. TpeGoBaHus K pe3yJbTATAM OCBOCHHUS IHCHMIIJIHHBI

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
UHXXEHEPHBbIE 3HAHMS I pEIIeHHs 3aJad CBoeM MNpodeccHoHaIbHON NeATeNbHOCTH
(OIIK-1).

[IpodeccronanbHbIX:

- CIOCOOHOCTBIO 100UBATHCS COOJIIOZCHUS HOPM OXpaHbl TPYy/a, MPaBUI TEXHUKHU
0€301acHOCTH, NMPOU3BOJCTBEHHONW CAaHUTApPUU U MOXKapHOW Oe30macHOCTU Ha pabouem
mecre (I1K-3);

- CIOCOOHOCTBIO M3ydYaTh HAYYHO-TEXHUYECKYIO MH(OpPMAIHIO, OTEYECTBEHHBIH
U 3apyOeKHBII ombIT 0 TeMaTuke uccienosanuii (ITK-10);

- CIIOCOOHOCTBIO MPHUMEHATH COBPEMEHHBIE METOJIbl MCCIEAOBAHUS, MTPOBOAUTH
CTaHIAapTHBIE H  CepTU(UKANMOHHBIE  HCHBITAHUS  MaTEpPUATIOB, W3JEIUH U
TexHoJornueckux npoieccos (I1K-11);

- CHOCOOHOCTBIO IUNIAHMPOBATh U MPOBOJUTH HEOOXOAUMBIM 3KCIEPUMEHT,
KOPPEKTHO 00padaThiBaTh M aHAIM3UPOBATH MoJydeHHbIE pe3ynbTaThl ([IK-12);

- CIIOCOOHOCTBIO TNPENCTABIATh PE3yJNbTaThl MCCIEAOBAaHUS B (pOpMax OTYETOB,
pedepaToB, nyOnuKamuid U NYONMYHBIX OOCYXJEHHH, CIHOCOOHOCTH (QOPMYIHPOBATH
NpPaKTHYECKHE PEKOMEHJAIMU IO HCIOJIb30BAHHUIO PE3yIbTaTOB HAYYHBIX HMCCIEJIOBAaHUN
(ITK-13).

IIpodeccronanbHO-CIEUANTU3UPOBAHHBIX



- CIOCOOHOCTBIO pa3pabaThiBaTh METOIUKH U MPOTPAMMBI MTPOBEICHUS UCCIICIOBAHUN
MIOPOXOB, TBEPABIX PAKETHBIX TOIUIUB, TOJMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPUAIOB M H3JCITHN
U3 HUX, METOJIMKH KOHTPOJISI TEXHOJIOTHYECKUX MporeccoB ux nonydenus (IICK-2.2);

- TOTOBHOCTBIO CHHTE3UPOBATh M HCCIEIOBATH (PH3UKO-XMMHUYECCKHE, B3PhIBUATHIC U
(U3UKO-MEXaHUYECKUE CBOMCTBA JHEPTOHACHIIICHHBIX KOMIIOHCHTOB 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 oucyuniaunvl cmyoeHm 0014CeH:

3namy:

— OCHOBHBIE METOBI, HMCIOJB3YIOIIUECS NMPU MPOBEICHUH HAyYHBIX HMCCIEJOBAHUMN
CBOWCTB 3HEPrOHACHILIEHHBIX MaTEPHAJIOB U MPOLIECCOB UX MPEBPAILCHHUS,;

—  OCHOBHBIE 3TaIlbl BBINOJIHEHHS HAyYHO-UCCIIE10BaTEIbCKONH PabOThI;

— METOAbl TEXHUKH O€30MacHOCTH | TMpaBWJIia OXpaHbl Tpyda MpH padboTe C
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 JOKJAX H TOTOBUTh TMPE3CHTAIIMIO O pe3ylbTaTax HaydHO-
UCCIIEI0BATEIbCKON PaOOTHI.

Braoemw:

—  OCHOBHBIMU JKCHEPUMEHTAIbHBIMU METOJaMU KOMIIOHOBKHM 3HEPrOHACHIIIEHHBIX
MaTepHajioB U KOMIUIEKCHOTO HCCIIEOBAaHUS MX (PU3MKO-XMMHUYECKHX CBOICTB M IapaMeTpoB
TEPMUYECKOTO Pa3I0KeHUs, TOPEHHS U IETOHAIUH.

3. Kparkoe conep:kanue TUCHUNIAHBI:

KonkpetHoe copepxaHHe  Hay4yHBIX  HCCIEIOBAaHUM  CTYJEHTa  OINpeAeNseTcs
UHAMBUAYaAJIbHBIM 3aJaHUEM C Y4E€TOM HHTEpecoB M Bo3MoxkHocTed Kadenpsr XTBMC
PXTY um. JI.W. MenneneeBa u npodpmibHblx opranuzauuii otpaciu (PLJT "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 CHEUATBHOCTH € YYETOM TeMBbI Oyayllel AUIIIOMHOM paboThI CIIEUATIUCTA.

4. O0bEéM y4eOHOH JUCHUIJIMHBI

B 3auéTHBIX B akanewm.

Bunpr yue6HO paboTh eIUHUIIAX Jacax
O0mas TPyA0eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 16 576
AYIUTOpHBIE 3aHATHS: 8 288

Jlexuuu (JIek) - -
[Tpaktnueckue 3anatus (I13) - -

JlaGoparopus 8 288
CamocrositesbHas padora (CP): 8 288
CamocTrosTenbHOE H3YUYCHHE Pa3IeNIOB JUCITUTUTHHBI, 8 288

MOITOTOBKA K TAOOPATOPHBIM paboTaM
Buja xkouTpoJisi: 3a4éT / 3k3amMeH - 3auéTt




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
"Ucropus ¢puiaocopuu’
(b1.B.OJI.11)

1. Heap aucuMmiMHbl — chopMUPOBaTH y CTYAEHTOB KOMILJICKCHOE MPEJCTABICHHUE O
poiau U mecte (uiaocopuu B CHUCTEME I'yMaHUTApHBIX, COLUMAIBHBIX M €CTECTBEHHBIX HayK,
NO3HAKOMHUTh HUX C OCHOBaMH (UI0CO(CKOro 3HaHMA, HEOOXOAMMBIMH JJISi pEIICHUS
TEOPETUYECKUX U MIPAKTUYECKUX 3a/a4.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHMS TUCHMIIIHHBI

W3yuenne NAUCUMIUIMHBI HANpaBlI€HO HAa (OPMUPOBAHUE M PA3BUTUE CIEAYIOIIHUX
OOLIEKYJIbTYPHBIX KOMIETEHIIUN:

- CIIOCOOHOCTU HCIOJIb30BaTh OCHOBBI (PHIOCOPCKUX 3HAHUN U1l (OpMUPOBAHUS
MupoBo33peHuecko mosummu (OK-1);

B pe3ynbrare ocBoeHus Kypca Gpuinocopuu CTyIeHT T0JKEH:

3HATh: OCHOBHOE COJIEpXKaHHE TJaBHBIX (PUIOCOMCKUX IIKOJ U HANpaBICHUH,
OpeJCTaBUTENIeH ATUX WIKOJ, CBSI3b U pasinuve HUX (UIOCO(CKUX HJEH, CBSI3b HCTOPHKO-
¢$m1ocopCKuX KOHLEMIHMA C COBPEMEHHBIMU MPOOJIEMaMH WHAWBUIYAIHOW M OOIIECTBEHHOM
KHU3HH,

yMeTb: TIOHMMaTh W  AHAIU3UPOBATh  MHUPOBO33PEHYECKUE, COLUAIbHBIE U
UH/IUBUYyaJIbHbIE  MPOOJIEMBl  COBPEMEHHOM  KM3HHM; TIPaMOTHO BECTH  JIUCKYCCHIO,
apryMEHTUPOBAHHO OTCTaWBaTh CBOIO IO3MUIMIO IO 3HAYMMBIM (pusocopckum npodaemam
COBPEMEHHOM JKM3HHU, ONMpasChb Ha HapabOTaHHbIM B wucTOpUM (QuiIocopuu MaTepual;
IPUMEHSTH MOydeHHbIe (hrIocodckre 3HaHM K PEIICHHIO MPO(ECCHOHATTBHBIX 3a/1a4;

BJIaJIeTh: MPEACTaBICHUSAMH O (puocopuu Kak HayKe U CUCTEME LIEHHOCTEMH, ee MecTe B
CUCTEME T'YMaHUTApHOTO 3HaHMs; OCHOBaMHU (UIOCOPCKOTO MBIIIJICHUS; KaTeropuaibHbIM
anmapaToM M3ydyaeMoN TUCHMIUIMHBI, GHUIOCOPCKUMH METOAAMHU aHAJIM3a pa3IMYHbIX IpoOiIeM,
HaBbIKaMU (QHIOCO(PCKON KyNbTYpbl A BBIPAOOTKH CHUCTEMHOIO, IEJIOCTHOIO B3IJISAa Ha
JeMCTBUTENIBHOCTh M MECTO XUMHUH U XUMHUYECKOM TEXHOJIOTUH B LIETIOCTHON KapTUHE MUDA.

3. KparTkoe coep:kaHue JUCHUIINHBI:

Beenenue. dunocodus, ee mporucxoxkaeHre 1 poib B 00IIECTBE.
Moayab 1. AHTHYHAsA M cpeAHeBeKoBas Guaocodus

AnTtnuHas Qunocopus (mocokpatuku, coductel, Cokpar, Jlemokpur, IlnaToH,
ApucTOTENb, AIMHUCTUYECKU-pUMCKas punocodus). [loncku nepBoHavan ObITHS B TpedecKon
Hatypdunocodpuu. Yuenue [lnarona o6 unesx kak ocHoBa OOBEKTHBHOIO uiaeanusma. Teopus
uaeanpHoro rocyaapctsa Ilmarona. VYdeHue ApucroTens o yeThlpex Hadajgax (IPUYMHAX).
Jloruka Apucrotens. YueHnue o0 00IIecTBE U TOCYIapCTBeE.

OcHoBHBIN  GuIOCODCKUE TIKOJIBI DITUHUCTHYECKON (uimocopuu  (AMUKYypeusM,
CTOULIU3M, CKENITULIU3M).

OcHoBHbIE  TTPOOIEMBI cpenHeBeKkoBo  ¢umocobun u  smnoxu  BospoxaeHwus.
Bo3HukHOBEHHE XPUCTHAHCTBA, €r0 BIUSHUE Ha 001ecTBO U Guiiocoputo. OCHOBHBIE TAIbI
Pa3BUTHS CPETHEBEKOBOM (hrUiToCOPHM: MATPUCTHKA U CXOJTACTHKA.

[Tatpuctuka. ®unocodus Asrycruna. IIpobrema COOTHOLIEHHS 3HAaHUS U BEpHL
Cxonactuka. @uminocodus oMbl AKBUHCKOTO U €ro «jIoKazareiabcTBa» ObiTs bora. bopnba
HOMMHAJIU3Ma U peaiu3ma.

®dunocodpus rymannsma. Harypdumocodus smoxu Bozpoxnenus (Hukomnait Ky3anckwii,
Jlxopnano bpyno). CouunanbHo-nonutndeckue ydenus (Huxkono Maxkuasemnu, Tomac Mop,
Tommazo Kammanenna).

Monayas 2. ®usocodus HoBoro Bpemenn u 3noxu [Ipocsemenus (XVII — XVIII BB.)

DMIUpPHU3M M PaIlMOHAIM3M — OCHOBHBIE HarpasieHus: ¢punocopun HoBoro Bpemenu. @.
b3KOH — OCHOBOINOJIOKHUK 3MIUpHU3Ma. Posib METO0JIOTMY B HAYYHOM IT03HaHuU. P. [lekapt —



OCHOBOIIOJIO)KHUK panuoHanu3Ma Hosoro Bpemenu. Yuenue o Meroze. yamusm [lexapra —
yU4eHHUE O JBYX CyOCTaHIMSAX, MEXaHUIIU3M.

Jluaus smrmpusma (T. T'o66c¢, Ix. Jlokk, [Ix. bepkmu, 1. FOm). Jluaus panuonanuzma
(b. Criuno3a, I'. JleliOuum).

Owiocodust  smoxu  [IpocBemienusi. OCHOBHBIE MPEACTaBUTENH  (PpaHITy3CKOTO
marepuanmmaMa XVIII Beka: XK. Jlamerpu, JI. dunpo, K. I'enbernuii, I1. ['ons6ax. CoruanbHo-
MOJUTUYECKUE UJIen MbicauTelen anoxu [Ipocsemienus.

Hemenkas knaccuueckas ¢unocodus. M. Kanr. JlokpuThueckuii W KPUTHYECKHMA
nepuoasl B TBopuecTBe KanTta. «KpuTuka umcroro pasyma» — Y4EHHE O BO3MOXKHOCTSIX
YEJIOBEYECKOro pasyma. «Kputnka mnpaktuueckoro pasyma» — ydeHue Kanta o
HpaBcTBeHHOCTH. Dunocoduss Puxre u lllenmnuara. OOBEKTUBHBIN HICATU3M U JTHATICKTUKA
I'erens.

Mopnyas 3. OcHoBHbIe punocopckue Hanpabjaenus X1 X-XX B..

Pycckas ¢punocodus XIX — XX BB. 3anaauuku u cnaBsHoQmibl. CHOp 0 MyTAX pa3BUTHS
Poccun u ero coBpemenHoe HanoiaHeHue. MaTepuaan3M pyCCKUX PEBOITIOLMOHHBIX JEMOKPATOB.
Ouminocodekas HOKTpuHa «BceequHcTBay Bi. ConoBbeBa U peIUTHO3HO-TIOITUIECKOE YUYEHUE O
Co¢un. Yuenue o ceoboae H. bepasea. Pycckuit kocmu3m korma XIX — magama XX Bexos (H.
®enopos, Bi. Conosbes, K. [lnonkosckuit, I1. dnopenckuit, A. Unxkesckuii, B. BepHaackuit u
Ip.).

OcHoBbl MapkcucTckoit ¢unocopuu. Yyenne Mapkca o6 otuyxkaeHuu. CyIIHOCTh
MaTEpUATMCTUYECKOTO IOHUMAaHMUsSI HUCTOPHM: OINpEAENsIolas pojib [POU3BOJICTBEHHBIX
OTHOILLIEHUW. 3aKOH BO3pAaCTaHUsI POJIM HAPOJHBIX MAacC B HCTOPUYECKOM IPOLECCE.
OO61ecTBeHHOE ObITHE U 00LIECTBEHHOE co3HaHue. [loHsATHE OO0IIEeCTBEHHO-?PKOHOMUYECKOM
dopmaruu. baszuc u Haactpoiika. KoHmenius yenoBeka U TUYHOCTH B MapKkcu3Me. Mapkcusm u
COBPEMEHHOCTb.

Hppaunonamuctuyeckas ¢unocodus. A. Illonenraysp. Yuenue o Bone. @. Humme u
dunocodus xuzuu. Jx3ucteHmanuim (M. Xaiigerrep, K. Scnepc, XK.-I1. Captp, A. Kamio).

[To3uTHBU3M, HEOMO3UTHUBU3M U  MOCTHO3UTUBH3M.  (DanbcUPUKAIMOHUZM U
aHTUKyMyssTuBH3M llonmepa. KoHnenuus HayuHbix peBosronui KyHa.

['epMeHEBTHKA KaK METOA0JIOTUYECKAs] OCHOBA TYMaHUTApPHOIO 3HAHUS.

Opeliquzm u Heoppeitanzm. [Ipobiema cooTHOMIEHUST OUOIOTMYECKOTO M COL[MAIBHOTO.
ITocTmonepHU3M.

4. O0béM y4eOHOH JUCHUIIMHBI

B 3auéTHEBIX B akanewm.
Bunsl yueOHol paboThl €IMHUIIAX qacax
O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IIaHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,9 32
Jlexumu (JIek) 0,45 16
[Tpaktryeckue 3anstus (I13) 0,45 16
JlaGoparopus - -
CamocrositesbHas padora (CP): 1,1 40
CaMoCTOSITENIbHOE N3YUYEHUE PA3AETIO0B TUCIUILIMHBI 1,1 40
Buj konTpoJsi: 3a4éT / 3K3aMeH - 3aver ¢
OLICHKOH




4.4.3. IMcuMIUIMHBI BAPMATHBHON YacTH (IMCHUNJIMHBI 110 BHIOOPY)

AHHOTaIUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«@Pu3nueckas KyJabTypa H CHOPT» - JIeKTHBHbIE KYPChI 110 (PU3NYECKO KYyJIbTYype

1. Heap aucuunanHbl GU3NYECKOTO BOCIIUTAHUS CTYAEHTOB COCTOUT B (hOpMHPOBaHHH
MHUPOBO33PE€HUS. U KYJbTYPBl JIMYHOCTH, TPAKIAHCKOM IIO3ULMHU, HPABCTBEHHBIX KAayecCTB,
YyBCTBa OTBETCTBEHHOCTH, CAMOCTOSTEIFHOCTH B NPUHATHH PEIICHUH, CIIOCOOHOCTH
UCIIOJIb30BaTh Pa3HOOOpasHble (OPMbI (U3UYECKOW KYJIBTYphI, CIIOpTAa W TypH3Ma JUIs
COXpaHEHMSI W YKPEIUIEHUS CBOETO 370pOBbS W 3I0POBBS CBOMX OJM3KHX B IOBCEIHEBHOM
KHU3HHU U TIPOPECCUOHATBHOMN e TETBHOCTH.

3agaun AMCHMIUIMHBI 3aKITIOYAIOTCS B PAa3BUTHHM CIEAYIOIIMX 3HAHUH, yMEHHHA U
HAaBBIKOB JIMYHOCTH:

- TIOHMMaHHE COIMAIBbHOW 3HAYMMOCTH (DPU3NYECKOW KYNIBTYpHI U €€ pOJH B Pa3BUTUH
JIMYHOCTHU U ITOATOTOBKE K HpO(beCCI/IOHa.HBHOI\/JI JACATCIIBHOCTH,

- 3HAHWE HAYYHO-OMOJIOTHUYECKHX, MIEJarOrMYeCKUX U MPAKTHUECKUX OCHOB (PM3MUYECKOM
KYJbTYPBI, CIIOPTA U 3I0POBOT0 00pa3a KU3HMU;

- (opmMHpOBaHHE MOTHBALMOHHO-IICHHOCTHOTO OTHOLICHUS K (PM3MYECKOH KYIBTYDE,
(u3rUYeCcKOe COBEPIICHCTBOBAHHE M CAMOBOCIIMTAHHIE, YCTAHOBKH Ha 3/I0POBBIN 00pa3 KHU3HHU;

- OBJIQJICHUE CUCTEMOW NPAKTHYECKHX YMEHHH M HaBBIKOB, OOECIIE€YHMBAIOIINX
COXpaHEHHE M  YKPCIUICHWE 3[0POBbsS, IICHXMYECKOE OJaromojydue, pa3BUTHE H
COBEpIICHCTBOBAaHNWE ICUXO(MU3MUECKUX CIIOCOOHOCTEH, KayeCTB M CBOMCTB JIMYHOCTH,
caMooIIpe/ieiecHue B PU3MUECKOI KyJIbTYpe U CIIOPTE;

- (opmMupoBaHWE JMYHOTO ONBITA IOBBILICHHUS JBUTATEIbHBIX M (PYHKIIMOHATBHBIX
BO3MOXHOCTEH, oOecneueHne oOmedl W  1podecCHOHATBHO-IPUKIATHOW  (PHU3HUECKOU
HOATOTOBJICHHOCTH;

- CO3J]aHHE OCHOBBI JJIi TBOPYECKOT'O M METOJUYECKH OOOCHOBAHHOTO HCIIOJIb30BAHUS
(U3KYTbTYpHO-CIIOPTUBHOW ~ JIGATETBHOCTH B LENAX  MOCIEAYIOIIMX JKU3HEHHBIX W
PO ECCUOHAIBHBIX JTOCTUKEHUH.

- 00y4eHUH TEXHUYECKUM M TAKTHYECKUM TPHEeMaM OJTHOTO M3 BUIOB CIIOPTA.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS THCHHUIIMHbI

OcBoeHME NEKTUBHON JUCHUILINHBI ««Pu3nueckas KylnbTypa U CIIOPT» IIPU MOATOTOBKE
CHEIHAJIMCTOB 0 CIEHHUATbHOCTH «XHUMUYECKasi TEXHOJIOTHSI YHEPTOHACBIILIEHHBIX MAaTepHaIOB
U3JIeNuil» HampapiIeHO Ha (POMHUpPOBAHUE CIEAYIOIINX KOMIETEHIUH.

OO0IeKyIbTYpHBIE:

- TOTOBHOCTBIO K CaMOpAa3BUTHIO, CAMOpPEAIU3allMH, HCIOJIb30BAaHUIO TBOPYECKOIO
norenimana (OK-7);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh METOABI M CpeAcTBa (DU3MUYECKOW KYIbTYpBI 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;

- COLHUAIBbHO-OMOJIOrHYECKHE OCHOBBI (PU3NUECKOI KYIbTYpHI U CIIOPTA;

- BJIMSHHUE O3]IOPOBHUTENBHBIX CHCTEM (DU3MYECKOTO BOCHUTAHUS Ha YKpEIUIEHUE
3JI0pOBbS, TPOPUITAKTHKY MTPpodeccHoHANbHBIX 3a00JIEBaHUN U BPEIHBIX PUBBIYEK;

- CcHocoObl  KOHTPOJII W  OLEHKM (U3UYECKOro pa3BUTHUA U (PU3HYECKOH
MOJArOTOBJIIEHHOCTH;

- IpaBWiIa M CHOCOOBI IUIAHMPOBAHUS MHIMBHIYaJbHBIX 3aHATHH pa3iIM4YHON LieleBOMN
HaIPaBJIEHHOCTH;



- ucTopuio (pU3MUECKON KyIbTypbl M CIOpPTa, MMETh MPEJCTABICHHWE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJIBKO CBOCH CTpaHbl, HO W MHPOBOI'O YpPOBHS;, Ba)KHEHIIINE
JOCTHIKEHUS 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;

- OCYIIECTBJIITH CaMOKOHTPOJb 3a COCTOSHHEM CBOETr0 OpraHuM3mMa U COOJII0JaTh
MpaBuJjIa TUTUEHBI M TEXHUKU 0€30MacHOCTH;

- BBINOJHATh HMHAMBUAYAJIBLHO IMOAOOpPaHHBIE KOMIUIEKCHI O3/I0POBHTEIBHONH W
aJanTUBHON (JeueOHOM) (U3MUEcKOr KyIbTyphbl, KOMIO3HMIHWK PUTMHYECKOH M a’3pOOHOM
TUMHACTHUKH, KOMIUICKCHI YITPOKHEHHS aTJICTUYECKOU 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;

- OCYIIECTBJIITH TBOPUYECKOE COTPYAHMYECTBO B KOJUICKTUBHBIX (hopMax 3aHATHHA
buznyecKoil KyabTypoii;

Brnaoemn:

- CpeIcTBaMH M METOJIaMHU YKPEIUICHUS HHIWBUIYaJbHOTO 3/I0POBBS, (PU3UUECKOTrO
CaMOCOBEPILICHCTBOBAHUS;

- JOJKHBIM  ypOoBHEM  (U3MYECKOH  MOATOTOBIECHHOCTH, HEOOXOAMMBIM IS
KaueCTBEHHOT'0 YCBOEHHUSI Mpo(deCcCHOHAIbHBIX YMEHUN U HABBIKOB B Ipoliecce 00yUYeHus B BY3e€,
JUIsl OOecCIleYeHUsl TOJIHOLGHHON COIMATIbHOW W MpOo(EeCCHOHATBLHON JIEeATeIbHOCTH TI0CIIe
OKOHYaHUS y4eOHOTO 3aBE/ICHHS;

- TEXHUYECKHMH M TAKTUYECKMMHU HaBbIKaMH B OJTHOM U3 BUJIOB CIIOPTAa.

3. Kparkoe conep:kanue IHCHUANIHHBI:

Kypc «®usndeckass KyIbTypa U CHOPT» pealn3yeTcsi 4epe3 BapUaTHBHBI KOMITOHEHT
(371eKTUBHBIN MOIysb) 328 yacoB (BUJ CHOPTa MO BBIOOPY CTY/AEHTA), B 3aUETHBIC €UHMIIBI HE
NEPEeBOJIUTCS, ABJISETCS 00S3aTENbHBIM AJIS1 UCTIOIHEHUS IIPU OYHOU popme 00yYeHUs..

Kypc «®usnueckast KynbTypa ¥ CHOPT» 3aKaHYMBAETCS 3a4€TOM B KOHIE Ka)JIOTO
cemecTpa. KOHTposib ycneBaeMOCTH CTYAEHTOB BEAETCS 10 MPHUHATOM B YHUBEpPCUTETE
PEUTHHIOBOM CUCTEME.

[Iporpamma paccunTaHa Ha HW3y4eHHWE IWCHUIUIMHBI B TEYCHHE IIECTH CEMECTPOB H
npearnonaraeT, 4ro oOyyaromuecss UMEIT TEOPETUYECKYI0 M IMPAKTUYECKYI0 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

[IpakTuueckuii pa3aen mporpaMMbl peau3yeTcsl Ha yueOHO-TPEHUPOBOYHBIX 3aHITHUSIX B
y4eOHBIX Tpymnax no odmel Gu3nIecKoil MOArOTOBKE UIIH 1O BHIOPAHHBIM BHUAM CIIOPTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upYyIOTCSs Ha  [IMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHWH W METOIUYECKUX YMEHHH, Ha NMPUMEHEHHWU Pa3HOOOpa3HBIX CPEICTB
($U3UIeCKOil 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 CIIOCOOHOCTE, HAaNIPaBIEHHO (POPMHUPYIOT Ka4eCTBA U CBOMCTBA TMYHOCTH.

[IpakTuyeckuii paszen BKIOYaeT B ceds moapasfensl: 1o oOlmed (uznyeckoi
noarotoBke (ODII) u cnenuanpHoOM Pusnueckoi moaroropke (CDII).

Y4eOHO-TPeHNPOBOYHbIE 3AHATHSA

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upylOTCs Ha  IIMPOKOM  HCIIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN W METOIMYECKHX YMEHHH, Ha MPUMEHEHHH Pa3HOOOpPa3HBIX CPEICTB
(Gu3nUecKoil KyIbTyphl U CIIOPTa, CHOPTUBHOW M MPO(ECCHOHATBHO-TIPUKIATHON (hHU3HIeCcKOi
MOATOTOBKE.

KoHTpoabHbIi pa3aen

Kpureprem ycrnenrtHoCTH OCBOCHHUSI y4eOHOTO MaTepHualia SBISIETCS SKCIEpTHas OLEHKa
MpenoAaBaTess, YUUTHIBAIOIIAS pe2yisApHOCHb NOCeueHUs 00313amenbHblX YUeOHbIX 3aHAmul,
BBIIIOJITHEHUE YCTAaHOBJIEHHBIX Ha JAHHBII CEMECTpP KOHTPOJIbHBIX HOPMATHBOB (TECTOB) OOILIEH
buznyecKkoil U CHOPTHUBHO-TEXHUYECKOW MOATOTOBKMU Ui OTHENbHBIX TPYII Pa3IHuHON
CIIOPTUBHOM HANPAaBICHHOCTH.

KoHTponbHBIN pa3fen ocyliecTBIS€T OOBEKTHBHBIM YYeT Ipoliecca U Ppe3ylbTaToB
y4eOHOI JeqTeNbHOCTH CTYJIEHTOB M OCYIIECTBISETCS MO PEeHTHHIOBOM cucTeMe, MPUHATON B
PXTY um. /I.U. Menneneena.

4. O0beM yueOHOH TUCHHUIINHBI (BAPUATUBHBINA KOMIIOHEHT)

Bun yae6HO# paboTh Bceero CemecTpbl
9acoB I I i v \Y VI
dusnyeckas KyJapTypa U CIIOpT — 328
BAPHATHBHBII KOMIOHEHT
AyauTOpHBIE 3aHATHUS (BCETro) 328 32 66 66 66 66 32
1. TeopeTnueckuii pasaen
(JIexumn)
2. IlpakTiueckuii pazaen
2.1. Y4eOHO-TpEHUPOBOYHEIE 3aHATHUS (T10 328 32 66 66 66 66 32
BHJIaM CTIOPTA)
Buja utoroBoro KOHTpoOJIst 3a- 3a- 3a- 3a- 3a- 3a-
4eT | 4er | der 4eT | 4er | uer




AHHOTanus padoyeil mporpaMmsl AUcHUNINHBI ' 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 COLIMAJIbHOTO B3aUMO/IEHCTBUS.

3agauM IMCHUILVIMHBI: NIPEICTABUTh OCHOBHBIE TEOPETUUYECKHE MPOOIEMbI COLIUOTIOIHH.
OOy4uTh CTYIEHTOB HaBbIKaM OIPENEICHUS COLUAIBbHOIO B3aUMOJCHCTBHUS IJIS PA3IUUYHBIX
COLIMAJIbHBIX CUTYaLlMi U yPOBHEHN cOLMyMa.

Henn n 3axaum Kypca J0CTUTAKOTCS € MOMOIIbIO: O3HAKOMJIEHUS C TEOPETUUYECKUMHU U
METOA0JIOTHYECKMMUA OCHOBaMH OOIIEH COLMOJIOTUH; OCBOEHHSI OCHOBHBIX COLIMOJIOIMYECKHX
NOHATHH, 3aKOHOMEPHOCTEH OOIIECTBEHHOTO YCTPOWCTBA M Pa3BUTHs, O3HAKOMJICHHUS C
METOJAaMHU IPOBEIEHUS KOHKPETHBIX COLIMOJIOTMYECKUX HCCIECJOBAHMM W  OCHOBHBIMU
crioco0amu aHaJIM3a COUUAIBHBIX (PAKTOB M SMIUPUUYECKUX JTAHHBIX.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHUSI AU CHUIIIMHBI

Nzydenne mucnurmvmHbl  «COIUONIOTHS» TMPH  MOATOTOBKE  CICIHAIUCTOB  TIO
CHEIHMAIBHOCTH  «XUMHUYecKash TEXHOJIOTHS SHEPrOHACHIIICHHBIX MAaTepHANIOB U3JICIHID)
HaIpaBJIeHO HA (OPMHUPOBAHUE CIICTYIOIIUX KOMIIETECHIIHIH.

OO11eKynbTypHBIE:

- TOTOBHOCTH JCHCTBOBATh B HECTAaHAAPTHBIX CHUTYaIlUSAX, HECTH COIHAIBHYIO H
STHYECKYIO OTBETCTBEHHOCTD 3a npuHsAThie pemienus (OK-6);

- TOTOBHOCTBIO K CAMOpPa3BUTHUIO, CaMOpEaTN3allid, HCIOJIb30BAHUIO TBOPYECKOIO
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 u3zyuenun Oucyunaunovl CmyoeHm 001M4CeH:

3nams.

- O0COOEHHOCTH Pa3BUTHS COBPEMEHHOT'O OOIIECTBA,;

- OCHOBHBIE THIIBI COITUANBHBIX B3aMO/ICHCTBHIA;

- OCHOBBI METOJIOB COITOJIOTMYECKIX MCCIIeIOBAHUM;

- OCHOBHBIE HAMPABJICHUSI COI[MOIOTUYECKOTO aHAIHN3a O0IIECTBEHHBIX OTHOIIICHUI;

Ymemn:

- OmpenenaTh crernupuKy COUaTbHOTO B3aNMOICHCTBHS;

- aHaJIM3UPOBATH COIMAILHO 3HAYUMBIC TTPOOJIEMBI M ITPOIIECCHI,

- WCIIONIb30BaTh METOJbl COLMAJIBHBIX HAayK TMPU PEHIeHHH COLMAJIbHBIX U
poQ)eCCHOHANIBHBIX 33714,

Braoemw:

- TOHSATHHHBIM ariapaToM COIHOJIOTHH;

- OCHOBHBIMHU METOJaMH cOOpa U aHalu3a COIMOIOTHUECKON HH(POpMAITIH;

- 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 TCXHOJIOTUH.

Mopayas 1. O6masi Teopusi 1 METOL0IOTHS.

1.1. Counostorusi kak Hayka. [lonsitue connansHoro. OOBEKT U MpPEaMET UCCIETOBAHUS.
OcoOeHHOCTH  COLIMOJIOTMYECKUX  METONOB  mccienoBaHus. CTpykTypa ©  ypOBHH
COLMOJIOTHYECKUX 3HAaHNUN. DYHKIIMN COLIMOIOTHH.



1.2. Coumonornyeckne uccaegoBanus. TeopeTuueckas U OpraHM3alMOHHAs OArOTOBKA
uccienoBanus. COop comuonornueckoil uHpopmaruu. Metoasl 00pabOTKM ¥ aHaIHM3a
COLIMOJIOTHYECKON MH(pOpMAIIHH.

Monyas 2. CounajbHasi CTPYKTYpa.

2.1. O0mecTBO Kak LEJOCTHAs COLMOKYJIbTYpHasi cucrema. OrnpeneneHUe MOHATHS
«o6mectBo». OCHOBHBIE MPHU3HAKU OOIIECTBA. 3aKOHOMEPHOCTH OOIIECTBEHHOI'O YCTPOMCTBA.
Tumonorust oomectsa. [logcucremsr o6mecTBa. ColuaibHbIE HHCTUTYTHI.

2.2. CoumagabHasi cTpyKTypa oO0mecrBa. ConuaibHO - KJaccoBas CTPYKTypa H
conmanpHas crparudukanus. CpeaHuii KJIacc U ero posib B o0miecTBe. beTHOCTh U HEpaBEHCTRO.
ConmanbHasgs MOOWJIBHOCT, M MapruHaibl. ColMaibHO — KIJIACCOBasi CTPYKTYpa POCCHUHCKOTO
oOuiecTna.

2.3. CoumanbHple o0mHocTH. OmnpenencHue TMOHATHA «COIHAIbHAS OOIIHOCTHY.
Bonbmme commanbHble OOMIHOCTH. DTHUYECKUe oOmHocTH. Tonma, myOimKa, KOJJICKTUB Kak
conpanbHeie oOmHOCTH. M30uparenu (37meKTOopaT) Kak conHalbHAas OOIIHOCTh. Maibie
COIMAJIBHBIC TPYIIIIHI.

2.4. JInYHOCTL — OCHOBHOI1 3j1eMeHT 00mecTBa. COMOIOTHYECKOE MMOHITHE JIMYHOCTH.
Crpykrypa nauyHoctu. Coumanu3anusi JUYHOCTH. ATEHTHl coluaiu3anuu. ATpuOyThI
COLIMANU3alliU U COIUANBHOTO cTaryca. Camopeanu3anus JUIHOCTH.

Moayas 3. CounanbHble HHCTUTYTHI.

3.1. Couuosiorusi cembu. OmnpeneicHUe MOHATHH «ceMbsi» U «Opakay. ColuanbHbIC
¢ynkumm cempr W Opaka. Twumomoruss OpadyHBIX OTHOUICHMH W CEMEWHBIX CTPYKTYP.
CpaBHUTENBHBIN aHAIN3 ATPUAPXAJIbHOW U drajluTapHON ceMbU. OCHOBHBIE NIPU3HAKKU KpU3Uca
COBPEMEHHOU CeMbH. AJIbTEpHATHUBA CEMbE U OpaKy.

3.2. Coumonoruss KyaeTypbl. OmpeneneHue NOHIATHA «KyJabTypa». KyneTypa u
nuBuan3anusa. Ctpykrypa KyiabTypbl. ConuanbHble (QYHKUMU KylbTypbl. COIMOKYIBTYPHBIN
npouecc. TUIoIorus KyJbTypBbl.

3.3. Couuonornss moauTuku. OOBEKT U npeaMeT wuccienoBaHus. [lpuynHb
BO3HUKHOBEHUS MOJUTUKU. OOIEecTBO M rocynapctBo. IloHsATHE colManibHOrO rocynapcTsa.
[Tapagokcel conpanbHOrO rocyaapcTsa. [IpobieMbl coruanbHOTO 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
OO0masi Tpy/10eMKOCTh JHCIHMILJIMHBI 10 Y4eOHOMY ILJIAHY 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 OLIEHKOM




AHHOTanuA padoyeil mporpamMmmal AucHunauHbl "' [oauronorus"
(b1.B.JIB.1.2)
1. Heap AMCUMIVIMHBI: [aTh CTYIEHTaM COOTBETCTBYIOIIMH O0bEM 3HAHHHA O
MOJINTHYECKOU cepe KU3HHM OOIIEeCTBA, O IEHHOCTHBIX aCleKTaX W HOPMax IMOJIMTHYECKOTO
MOBEJICHUS, BOOPYXUTh UX METOJIOJIOTUEH aHATN3a TEKYIIUX TOJTUTHYECKUX COOBITHH.

OCHOBHBIMH 33Ja4aMH JMCUHHILJIMHBI ABJAIOTCA: GOpPMUPOBAaHUE MPEACTaBIECHUN 00
OCHOBHBIX JTamax pa3BUTUS TMOJUTUYECKOW MBICIH; BCECTOPOHHEE H3YYEHHUE OCHOBHBIX
MOJIUTOJIOTUYECKUX ~ MpoOJieM, aHalli3  CJIOXKHBIX MHpoOJIeM  COLMATBHO-TIOJUTUYECKUX
OTHOIICHHI B OOIIECTBE; COICHCTBHE MOJUTHICCKON COIMAIM3AINH CTYJACHUECKON MOJIOICKH,
dbopMUpOBaHUE y CTYIEHTOB IPaKJaHCKUX Ka4yecTB, 1I00BH K OTeuecTBy.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOEHHMS TUCHMIIIHHBI

WN3yuenne aucuumnunbl «llonmuronorus» mnpu  MOATOTOBKE  CIELUAIUCTOB IO
CHEIUAJIBHOCTH «XUMHUYECKasi TEXHOJIOTUS HHEPrOHACBHIIIEHHBIX MAaTEpUaOB  U3JEIHI»
HaIpaBlieHO Ha (POPMUPOBAHUE CIEAYIOIINX KOMIETSHIIHM.

OO1eKyIbTYPHBIX:

- TOTOBHOCTBHIO JIEHCTBOBATh B HECTAHAAPTHBIX CUTYalUsIX, HECTH COLUAIBHYIO U
TUYCCKYIO OTBETCTBCHHOCTH 3a npuHsAThie pemeHus (OK-6);

FOTOBHOCTBIO K CaMOpPa3BUTHIO, cCaMOpealli3alliM, HCIOJIb30BAHUIO TBOPYECKOIO
norenimana (OK-7);

Ob6menpodeccuoHaTbHBIX

- TOTOBHOCTBHIO PYKOBOJHTH KOJUICKTHBOM B cdepe cBoeil mpodeccuoHambHOU
NEeATeIbHOCTH, TOJEPAHTHO BOCIPUHUMAs COIMANIbHbIC, ITHUYECKUE, KOH(PEeCcCHOHalbHbIE 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 TOJIUTOJOTHYECKOM HAyKH; MECTO M pOJIb TOJUTHKH B KU3HU
oOuiecTBa, €e CyluHOCTh U (QyHKIUH;

- XapaKTepHbIEe YePThl U 0COOEHHOCTH MOJIUTHYECKOM BIIacTu;

- OCHOBHBIE MOJIMTUYECKHE MHCTUTYTHI; CYITHOCTh U BUJbI MOJIUTUYECKUX MPOLIECCOB U
OTHOIIICHU;

- IOHATHE MOJIUTUYECKOTO JINJEPCTBA;

- pOJib, (PYHKIIMH, CHCTEMBI OTOOpPA MOJIUTUYECKOM JIUTHI,

- CYIIIHOCTb U BH/JIbI TOJIUTUYECKON KYIbTYPBI;

- OCHOBHBIE THIIbI UJI€0JIOTUH;

- XapakTep U 0COOEHHOCTH COBPEMEHHOTO MUPOBOTO MOJIUTUYECKOTO MpoIiecca.

ymemn:

- NOHMMATh M aHAIM3UPOBATh AKTyalbHbIE MPOOJIEMbI COBPEMEHHOI'O MOIUTHYECKOTO
polecca;

- BECTH JHUCKYCCHIO, apryMEHTHpPOBAaHO OTCTaMBaTh CBOIO TMO3MIMIO IO 3HAYUMBIM
COLIMAIbHO-TIOJIMTHYECKUM COOBITHSM;

- OPUEHTHPOBATHCS B CUCTEME COBPEMEHHBIX NMOJIUTUYECKUX TEXHOJIOTHIA;

- TPUMEHSTH IOJUTOJOTHMYECKUE 3HAHUS IS aHalIW3a COBPEMEHHBIX MOJIMTUYECKUX
(heHOMEHOB.

gnademn:

- KaTeropuaabHO-TIOHSITUHHBIM aIapaToM MOJUTOJIOTHY;

- METOJIaMU TOJIMTOJIOTUYECKOT0 aHaIM3a 00IeCTBEHHON )KU3HH;

- HaBBIKAMH MOJUTUYECKON KYJIbTYpPBI ISl BRBIPAOOTKH CUCTEMHOTO, IIEJIOCTHOTO B3IJIAa
Ha MOJINTHYECKUE COOBITHS;

- IPUMEHSATH TEOPETUYECKUE 3HAHUS B CBOCH MPAKTUUECKON JACSITETbHOCTH.



3. Kparkoe comepxxaHue QM CUMIIIAHDBI

Moayinsb 1.

1.1. Ilonutonorus kak Hayka. OCHOBHBIE ATAlbl Pa3BUTHUS MOJIUTHUUECKON MBICIIH.

O6bekT u mpenMer mnosurtosiorud. Meronbl nonuTogoruu. OCHOBHBIE (DYHKIHU
IOJINTOJIOTUU. MECTO MOJIUTOJIOTMM B CHCTEME I'yMaHUTapHOro 3HaHus. Mcrtopus pa3Butus
nosutuuecko  Mpicau.  [lomutnueckne wmen  AHTHuHOCTH  (Ilmaton, Apwucrortens).
[Tonmutnueckue yueHus CpenHeBekoBbs. [lonmutnueckue BoO33peHMsI S10XM Bo3poxneHus u
Hosoro Bpemenun (H.Makmaemmu, T.['066c, [I.JIokk). IlonuTtudeckue y4YeHUs SIOXHU
[Ipoceemienus: (BoawsTep, Pycco, Monrteckne). Kaut u I'erens o monurtuke. [lonutuueckas
TEOpUsi MapKcu3Ma. OTambl pa3BUTUS OOIIECTBEHHO-MOJUTUYECKOW Mbiciu B Poccun.
CoBpeMeHHas MOJUTUYECKast MbICb. [IpenMer conmanbHO-MOIUTHYECKOM 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 OCYyLIECTBIECHUS BJIACTH. JleraaibHOCTh W JIETUTUMHOCTH HOJUTHYECKON BJIACTH.
[TpuHUMn pazaeneHus BIACTEN.

1.3. Ilonutnyeckas cucrema odmecTBa. OCHOBHBIE TTOTUTUYECKUE HHCTUTYTHI.

[lonsATHe M CTPYKTypa MOJMTHYECKOW CUCTEMBbI. THIONOTUs MHOJUTUYECKUX CHUCTEM.
I'ocynapcTBO Kak OCHOBHOW IOJMTHYECKUN MHCTUTYT. TE€OpHM NMPOUCXOXKACHUSA T'OCYNapCTBA.
®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. IlonuTHYECKUE PEIKUMBI.

OcCHOBHbBIE XapaKTEPUCTUKH M THUIOJOTHS MOJUTHUYECKUX PEXHUMOB. ToTanurapusm.
[TpryrHBI BO3HMKHOBEHUS U OCOOCHHOCTH AaBTOPUTAPHOIO pEXHMMA. XapaKTepHble MpHU3HAKa
JIEMOKpPATUU KaK MOJUTHYECKOTo pexuma. CoBpeMeHHble Teopun AeMokpatuu. [lomutnueckuit
pexuM coBpeMeHHOU Poccun.

2.1. TlonmuTuyeckoe CO3HaHWE M TOJUTHYECKas KyJabTypa. OCHOBHBIE HJIEHHO-
MOJINTUYECKHUE TEYEHHSI COBPEMEHHOCTH.

[lonsTe M CTpyKTypa MOJIMTUYECKOrO co3HaHus. Maeonorus: cymHocTh, (QYyHKINH,
ypoBHU. COBpEMEHHBbIE THIBI WACOJOTUU: JuOepanu3M (HeonauOepaan3M), KOHCEPBATHU3M
(HEOKOHCEpPBATU3M), COLIAI-AEMOKPATHsl, PETUTHO3HbIN (QyHIaMeHTan3M U Ap. [Tonutuueckas
KyJIBTYypa: co/lepyKaHue, TUIOIOT U, GYHKIUH.

Mopyns 3.

3.1. IlonmnTryeckne MpoIeCCHI.

[TonuTHueckunii mpouece: CyIHOCTb, OCHOBHBIE TUIBI U 3Tanbl. [lonuTHueckoe yyacTue.
[Tomutraeckuit  KOH(IUKT: coaepkaHWe, CTaAWH, THUIOJOTHUS, CIOCOOBI  pa3perieHusl.
Oco0eHHOCTH MTOIMTUYECKOTO TIpoliecca B coBpeMeHHon Poccun

3.2. [lonuTHyecKre 3IUTHI U TOJTUTUYECKOE JTUIEPCTBO. JIMYHOCTH B MOJIUTHKE.

JIM4HOCTh KakK OOBEKT M CyObeKT monuTuku. [lomutudeckas commanuzanus. [loHsTHE
MOJIMTHYECKOU NUTHI. DyHKIMU 3MUTHL. Tunomorust »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 MUPOBOU MOJIUTHYECKUI TIPOLIECC.

HanmonansHO-TOCYTapCTBEHHBI MHTEPEC M HallMOHAJIbHAash 0€30MacHOCTh KaK OCHOBa
BHEIIHEN IMOJUTHUKU rOCynapcTBa. MeXIyHapOAHbIE OTHOLIEHHUS: CYIIHOCTh, €N, TEHACHUUN
pa3BuTHs. [ mobamu3arus moJIuTHYECKOTO MpoIiecca.



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 - -
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. Hear AUCOMIJIMHBI — O3HAKOMJICHHE CTYJICHTOB C OCHOBHBIMU TOHSATHSIMHU H
MMpUHIOHUITIaMH KOHOCTIIUH YCTOﬁqHBOFO Pa3sBUTHA, MIOHATHAMU YCTOfIqHBOCTH n HGYCTOﬁHHBOCTH
JMHAMUYECKUX CUCTEM; OCHOBHBIMH CBEICHHSIMHU O MIOOAJIbHON NpoOJeMaThKe, pecypcax u
Pa3BUTHH, AHTPOIIOTCHHOM BO3JICWCTBUHM Ha OKPYKAIOIIYIO CpEAy, YIPABJICHUU KadeCTBOM
OKpY’KaroIIen cpeibl

2. TpeGoBanus k pe3yJbTaTaM 0CBOCHHUS AUCHHMILIMHBI
Nzyuenne paucrumuinHbl «[IpoOneMbl  yCTOWYMBOIO pa3BUTHS» MPH  HOJATOTOBKE
CHEIHAJIMCTOB 0 CIMEHUATbHOCTH «XHUMUYECKasi TEXHOJIOTHS YHEPIOHACBHIILIEHHBIX MAaTEpHaIOB
U3Jenuil» HampaBiIeHO Ha (pOopMUPOBaHHE KOMIIETEHIUH.
OO0IeKyIbTYpHBIE:
- CIIOCOOHOCTb aHATU3UPOBATh OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuUTHs 00IIecTBa I GOopMUpOBaHuUs rpaxaanckoi mosumun (OK-3);
- TOTOBHOCTh JIEHCTBOBAaTh B HECTAHJAPTHBIX CUTYallUsX, HECTH COLHUAIbHYIO U
ITUYECKYI0 OTBETCTBEHHOCTH 3a npuHsThie peuienus (OK-6).
B pezynomame usyuenus oucyuniaunvl 00y4arouuiica 0014cen:
3uams:
- OCHOBHBIE OIIPEJETICHNS] U TPUHIIMUIIBI KOHLIETIIUN YCTOMUNBOTO Pa3BUTHS;
- OCHOBHBIE XapaKTEPUCTUKH OUOTHYECKHUX, aOMOTUYECKUX M  aHTPOIIOTE€HHBIX
(akTOpOB, OKA3BIBAIOIIMX BIMSHUE HA )KUBbIE OPraHU3MBbI, BKIIIOUAasl 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 AaHAIU3 CYIIECTBYIOUIMX 3KOJOT0-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 JHMTEpaTypod B 00JaCTH YCTOWYHMBOTO
pa3BUTHUSA U IKOJIOTUU;



- YMEHHEM aHaJIM3UpOBaTh HOBBIE TEOPETUYECKUE U IPAKTUYECKUEIIPOIPAMMBI H
IIPOEKTHI, HAIIPABJICHHBIE HA JOCTH)KCHUE LIEIeH yCTOMYMBOIO Pa3BUTHUS;

- TpUeMaMH TPHHATUS PEHICHUH MO YPEeryJHupOBaHHUI0 KOH(IMKTHBIX CHUTyallud B
00J1aCTH YCTOHYMBOTO pa3BUTHS U UCIIOJIb30BaHUS PECYPCOB.

3. Kparkoe conepxxanue IMCUMILIAHBI:
3.1. BBenenue, 0CHOBHbBIE NIOHSATHSA U ONIPeAeIeHUs

[enwn, 3amaum u npeamer Kypca. Ero mecto kypca B cucreMe oOIIero W XHMMHYECKOTO
oOpa3oBaHus. OJKoJOrHueckoe oOpa3oBaHHe M OOpa3oBaHHME [UJIsl YCTOMYMBOIO pa3BUTHSL.
OO6miecTBO U OKpy»xaromiasi cpena. [loHsTHE yCTOMYHMBOrO pa3BUTHSL.

3.2. Buocdepa, ee IBOJIIOIHUA U YCTOHYHNBOCTH. IKOCHCTEMBI 3eMJIM U YCTOHYHUBOCTb.

OcHoBHbIe cBefieHUs1 O MiaHere 3emisi. OCHOBHBIE MOHATHUSI SKOJOTUU. 3aKOHBI U
npuHOMIBl  dKkojoruu. [loToku osHepruu u BemecTBa B 3kocucrteMax. (OCHOBHBIE
OMOreOXMMHUYECKHE ITUKIIBI (KPYrOBOPOTHI BemlecTB). [[MKIMYHOCTH MporieccoB B Ouochepe u
YCTOMYUBOCTb.

3.3. YesoBeuecTBO Kak yacTh 0nocdepnl. [IpodiaeMbl HapoaoHACeTeHUS

Okonorus 4enoBeka. JIMHaMHMKa 4YeIOBEYECKOW MOMYJISIUHN, POXKIAAEMOCTh, CMEPTHOCTH,
BO3pacTHasg CTpykTypa. [IpoOiembl COBpEeMEHHOTrO JTama pPOCTa YHCICHHOCTH HaCEICHUSI.
['eorpaduyeckoe pacmnpesnenenue HaceneHus. PerynupoBaHue HapojaoHaceleHus. MpbllUIEHUE,
A3bIK, poJib oOydeHus. OOpa3oBaHME KaK HErCHETHYECKUW KaHal Tepeaadd HaclieICTBEHHOU
uHpopmanuu. [lonoxurenbHble W OTpUILIATEIbHBIC IOCIEACTBUS HAJIMYWs HETEHETHYECKOM
namsaTu. ['enepHblie mpoOIIeMBl.

3.4. PazBuTuHe H pecypchbl.

Poct u passutme. Omnpenenenue pecypca. Kimaccudukamus pecypcoB. MatepuaibHbIe,
SHepreTUYeckre U nHpopMalnoHHbIe pecypchl. ['eneTnueckue pecypcebl ouocdepnl. CoctosHue
Y MHUPOBBIE 3aachkl OCHOBHBIX BHJIOB MPUPOJIHBIX pecypcoB. [TumeBrbie pecypcrl. Uenoeueckue
pECYPCHI.

3.5. AHTponoreHHoe BO3/1eiicCTBHE HA OKPY:KAIOLIYIO Cpeay.

AHTpPOIIOTEHHBIE BO3MYIICHHUS OHOTCOXMMUYECKMX IUKIOB M JEerpajalus CHUCTEM
noj/iepKaHusl >KU3HU. [7o00anbHbIe, pPeruoHAJIbHBIE W JIOKAJIBHBIE MPOOJIEMBI OKpYKaroIeh
cpensl. 3arpsisHeHHe aTtMocdepbl (KUCIOTHBIE MOXKIH, (OTOXMMHUYECKUH CMOT © T.1.).
3arpsi3HEeHUE BHYTPEHHUX BOJ W MHUpPOBOTO OKeaHa. 3arpsi3HeHHE JUTOChEpHI; Jerpajarus
3eMeNb, OIYCThIHMBaHUE. PannoakTHBHOE 3arpsi3HEHUE OKpyxkarouieil cpenbl. 3MeHeHue
KJIUMATa.

3.6. AHTpomoreHHoe Bo3/elicTBHe Ha OKpy:kawily cpeay. Ilpodiaema crpartocdepHoro
030HA.

Pacnpenenenue xoHneHTpanuu o3oHa B atMocdepe. O30HOBbIN cioi. [IpupoaHbIit UK
o30Ha. CoOBpeMEeHHOE COCTOsSIHME 030HOBOro cios. "O3o0HoBble nbIpel". IlocnenctBus
pa3pylIeHus] 030HOBOTO cIIosi 3eMJIH 7Sl yenoBeka u 6uocdepst B menom. CtparocdepHblii 030H
U TponochepHBI O030H: CXOACTBO M pa3iauuus. MOHUTOPHHT CTpaToc(epHOTO O30HA.
MexayHapoaHOE COTPYAHHUYECTBO B O0JIACTH OTpaHUYECHHE TPOM3BOACTBA M HCIOJL30BAHUS
030HOPA3PYIIAIOIINX BEIIECTB.

3.7. AHTpoNOreHHoOe BO3/IeiicTBHE HA OKpPY:KAWIIyI0 cpeny. KiimmaTuyeckue nocijieacTBus
H3MEHEeHMs COCTaBa aTMoc(epbl.

['moGanpHbIll HEpreTHUecKkuii Oananc; "mapHUKOBBIM" 3PdeKT kak MpupoAHbIA (akTop
NoJAEep>KaHUsl YCJIOBUW CylIeCTBOBaHUS >XMBOM Marepud. "[lapHukoBble" ra3pl. MexaHusm
rnobanpHOTO ToTerwienus. [locnencTBus ro6ambHOTO U3MEHEHHUS KIIMMATa.

3.8. IIpomMbllLIeHHAS IKOJIOTHS KAK HHCTPYMEHT o0ecneyeHu sl yCTOIYUBOr0 pa3BUTHS.

VYrpaBneHue KadecTBOM OKpykaromieil cpeasl. CHIDKEHHME 3arpsi3HEHHs aTMOoc(hepsl,
ruapocdepsl, mutochepsl. PaninonansHoe ucnoiap3oBaHue pecypcoB. [lepepaboTka u BTOpudHOE
UCIIOJIb30BaHUE OTXOJ0B. DHeprocoepexeHrne. AlbTepHAaTUBHbIE UCTOYHHUKHM SHEPTrUU Ha Oasze
BO300HOBUMBIX pecypcoB. O01Iue cBeeHUs 00 IKOJTOTUYECKOM MEHEIKMEHTE.



3.9. I'no6anu3anus B IKOHOMHKE M YCTOIYHUBOE pa3BUTHE.

['moGanu3anust ppIHKOB KallKuTania, TOBapOB, PECYPCOB U YenoBeueckoro kanurana. OueHka
SKOHOMHYECKON A((PEKTUBHOCTH NPUPOIOOXPAHHBIX U PECypcocOEperarnux TEeXHOJIOTHIA.
Bospacranne OTHOCHMTENHHOW JOJM 3aTpaT Ha MOAJEPKAHUE CUCTEM >KU3HEOOECIeYEeHUs W
HEOOXOIUMOCTh  OrpaHUYEHUS 00beMa  MHPOBOTO  IPOMBIIUIEHHOTO  MPOU3BOJCTBA.
DKOHOMUYECKHE MEXaHU3Mbl 00ECTIEUCHUsI yCTOWYMBOTO PA3BUTHSI.

3.10. I'nobanu3anus B NOJUTHKE U YCTOHYMBOE pa3BUTHE.

HamnmonaneHbie mHTEpechl W ycToiunMBoe pasuthe. ['nmobanuzanus HUHOOPMALMOHHBIX
0o0MeHOB. MHOronoirocHslii Mup. MexayHapoaHas 0€30IacHOCTh W yCTOWYMBOE pPa3BUTHE.
MextyHapoiHble MEXaHU3Mbl 00€CIeUeHHs YCTOMYUBOIO pa3BUTHS. Posib MpaBUTENBCTBEHHBIX
U HEMpPaBUTEIbCTBEHHBIX OPraHM3allMii B PpEIICHUH MpoOJeM YCTOWYHMBOTO Pa3BUTHUSL
MexnyHapoaHOE U HallMOHAJIbHBIE 3aKOHOAATENIbCTBA B 00JIACTU OXPaHbl OKPYXKAIOIIEH CPEeIbl.
HarmonanbHple KOHIENIMH YCTOMYUBOTO Pa3BUTH.

3.11. 'no6anu3anuss B MUPOBO33PEHHH, ITHKE U YCTOHYMBOE pa3BUTHE.

DBONIONUS MapaAurMbl KU3HU. V3MeHeHHe CTpYKTyphl MOTpeOHOCTel ofIiecTBa H
KPUTEPUEB KAa4eCTBA KU3HU U YPOBHS pa3BUTUA. Polb KyIbTypHBIX U PEIIUTHO3HBIX TPAJAHIIMIA B
npoOjemMe ycTOWuuMBOro pasButTus. WHopmanus, 3HaHUE, HAyKa, TEXHOJOTHUU. YBEIUYCHUE
ponu HHPOPMAIIMOHHBIX pecypcoB B o0ImieM Oanance pecypconorpedienus. MudopmannonHoe
(moctuHAycTpUaNbHOE) 001ecTBO. Poib 00pa3oBaHus B yCTOHYMBOM OOLIECTBE.

3.12. MoaennpoBaHue pa3BUTHSA 001IECTBA.

OcHOBHbIE MOJENU: TMOAXOMAbI, MOCTAHOBKA 3aJaud; HCIOJb3YEMbIe XapaKTEPUCTHKH,
daktopsl, cBs3u. OOIaCTh TPUMEHUMOCTH Mojieiel pa3BuTHs oOiecTtBa. OCHOBHBIC CLIEHAPUU
pa3Butusa obmiectBa. Pe3ynapTaTel U BBIBOABI MOJenUpoBaHus. HeBO3MOXKHOCTH oOecreueHus
YCTOHYMBOTO PAa3BUTUS MPU COXPAHEHUH COBPEMEHHBIX TEHAGHUMH H  MPUHIIUIIOB
cyliecTBoBaHMs obuiecTBa. KauecTBeHHbIE U KOJIMYECTBEHHBIE YCIOBUS YCTOMUYHUBOIO Pa3BUTHUS.
Texnocdepnbiii u HooOMOcepHBId TyTH pa3BuTus obmectBa. Kospomouust olmiectBa u
o6uochepsl.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.
Bunel yue6HoI paboTh €MHULIAX yacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 3 108
AYIUTOpPHBIE 3aHATHUS: 0.9 32
Jlexruu (JIek) 0.9 32
[Tpaktuueckue 3ansatus (I113) - -
JlabopaTopus - -
CamocrositesbHas padora (CP): 1.1 40
[loaroroBka K KOHTPOJIBHBIM paboTam 0.3 11
Pedepart, acce 0.5 18
CaMOoCTOSITENbHOE N3YUYEHUE PA3AETIO0B IUCHUIIIMHbI 0.3 11
Buja koHTpoOIs: 3a4eT / IK3aMeH 1 Jk3ameH (36)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Hcropust xXuMmumw»
(h1.B./IB.2.2)

1. Heap auCHMIUIMHBI - cPOPMHUPOBATH Yy CTYJAEHTOB TMpEICTaBlieHHe 00 OCHOBHBIX
dTamax pa3BUTHUSL XUMHH, BEIPA0OTATh Y CTYJEHTOB HABBIKM CUCTEMHOTO MOJIX0/1a K U3YUSHHIO U
PEIICHUI0 HCTOPUKO-XUMUYECKUX TPOOJIEM, Pa3BUTh MBIIUICHUE, TO3BOJISIIONIEE IMPABHIBHO
OLIEHUBATh BOIPOCHI IPUOPUTETA B HAYUHBIX HCCIIEIOBAHUAX, IIEPETIOMHBIE MOMEHTHI B UCTOPUHU
HayKd, Oworpaduueckue MAaHHBIE O TBOPIAX XHUMHYECKHX OTKPBITHH, TOCIEACTBUSA
BBIIAIOIINXCSI XUMUYECKUX OTKPBITHH JIJIS1 pa3BUTHS OOIIIECTBA.



3aga4yu JUCHMILIMHBI COCTOST B TOM, UTOOBI MPEICTABUT:

— (GOopMHpOBaHHE XHWMHUYECKUX TIOHATUA H TIPEJCTABICHUH BO BPEMEHH H B
MPOCTPAHCTBE, KPOME UCTOPUU XUMUU 3/IECh MOJpasyMeBaeTcs U ee "reorpadus';

— IIOCJIE0BaTENIbHYIO CMEHY €CTECTBEHHOHAYUHBIX IIPEICTABICHUM O MUPE;

— CO3/laHH€ KapTUHBI MUPa B €€ XUMHUYECKOM aCIICKTE;

— pacHIMpeHHE MPAKTHUYECKUX BO3MOXKHOCTEH XMMHH M XUMHUYECKOW TEXHOJOTHUU JUIs
YCTOMUYMBOTO Pa3BUTHUS LIMBUIIU3AIUY;

— Ouorpaduyeckue TaHHbIC BENUYAWIIUX XMMHKOB MPOIUIBIX BEKOB W HACTOSILErO
BPEMEHHU, KOTOPBIE OINPENCIWIA MaruCTpaJbHbIC HAIpPABICHUS Pa3BUTUA XUMUU U
MIPUBEJH K MIEPEIIOMHBIM MOMEHTaM B UCTOPUH HAYKH.

2. TpeOoBaHusl K pe3yJbTaTaM OCBOEHHS U CHUTIIHHBI

WNzyuenue puctumimael «lcTtopust XuMuM» TpPU  TMOATOTOBKE CIEIHAIKCTOB IO
CIEUUATBHOCTH «XHUMHUYECKass TEXHOJIOTHS HHEPrOHACHIIICHHBIX MAaTEpUAIOB  U3IEIIHI
HaIpPaBIIEHO Ha (HOPMHUPOBAHUE KOMITCTCHITHIA:

OO11eKynbTypHBIE:

- CrIOCOOHOCTh aHAJIM3UPOBATH OCHOBHBIC ATalbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs 001IecTBa A1 GopMuUpoBaHus rpaxaanckoi mosuimu (OK-3);

- TOTOBHOCTH JICWCTBOBAaTh B HECTAHIAPTHBIX CHUTYyal[UsAX, HECTU COLUAIBHYIO H
STHYECKYIO OTBETCTBEHHOCTS 3a npuHsAThie perienus (OK-6).

B pe3ynomame usyuenus oucuyuniaunot 00y4aroujuiica 00a14cen

3HamMby:

— OCHOBHBIC dTaIlbl Pa3BUTHS XUMUYECKUX 3HAHUM;

— (opmMupoBaHUE XMMUYECKUX MOHATUI U MPEIACTaBICHUN;

—  pa3BUTHE PU3NYECKUX U XUMUYECKUX METO/IOB UCCIICIOBAHMUS,

— Owuorpaduueckue MaHHBIE BENUYAMIINX XHUMHKOB MPOIUIBIX BEKOB W HACTOSIIErO
BPEMEHHU, KOTOpPbIE ONPENEIWIM MarucTpajibHble HAMNpPAaBICHUS YCTONYHMBOTO
pPa3BUTHS YEIOBEUECTBA,

— TMOCJEN0BATEIbHYIO CMEHY €CTECTBEHHOHAYUHbIX MPEJICTABICHUN O MUPE.

ymems.

— TPUMEHATH TMOJTYYEHHBbIC 3HAHUA JUISl CO3/IaHMS KAapTHHBI MHUpa B €€ XUMHYECKOM
aCIeKTe;

— UCTOJB30BaTh CETEBbIE KOMIBIOTEPHBIC TEXHOJOTUHM U 0a3bl NAaHHBIX JIs peIleHUs
KOHKPETHBIX HCTOPUKO-XUMHUECKUX MPOOIEM.

61a0emy:

— TIOHSATUHHBIM aIapaToM B 00J1acTH UCTOPUH U PpUmocohun XUMHUU;

— HaBBIKAMH HAMHMCAHUS UCTOPUKO-XUMUYECKUX paboT,

— HaBBIKOB COCTaBJICHUS PEICH3MI HAa HAYIHYIO palboTy.

3. KpaTkoe conep:kaHue THCHUTLIAHBI

BBenenue, ocHOBHbIE MOHATUS AUCUMILUIMHBL. EE 1enu, 3a1auyu 1 MECTO JUCLUILIUHBI B
cucreMe 00pa3oBaHMUs.

1. O6mue Bonpock ucTopuu XuMUU. Hayka kak ¢opma 0OIIeCTBEHHOTO CO3HAHMUS.

1.1 Hayka u nckycctBO, Hayka u penurus. Mecto Xumuu B cucteMe HayK. COBpeMEHHOE
onpeneneHue XuMud. OCHOBHBIE HCTOPUKO-XUMUYECKHE NOHATHS. CoUMaNbHBIA 3aka3 u
pa3BuTHEe Haykd. Pojib JIMYHOCTH B UCTOPUM XUMHUM. HanyoHanbHBIA U MHTEPHAMOHABHBIN
XapakTep XUMUYECKUX OTKpbITUH. MlcToprueckass KapTUHA POKJICHHUS, paClIBETa U JI€BAJIbBALlUU
XUMUYECKUX KOHIICTIIIHM.

1.2 Hcropusi XUMHUM Kak 4acTh XMMHHM M KakK 4acThb HCTOPUU KYJIbTYpbl. OCHOBHBIE
ctaauu no3Hanud. [lepuoauzanus ucropun xumuu. BrausHue oOiiecTBa Ha pa3BUTHE HAYKU U
BIUSTHUE HAyKH Ha pa3Butue obmectBa. OCHOBHBIC 3Tambl MO3HAHUA. Llenu u 3a1auu HAYyKH |
XUMUH, B YaCTHOCTH. Llenu u 3agaun HICTOPUU XUMHH.



2. X¥MHUY€ECKO€ UCKYCCTBO B IPEBHEM MHUPE.

2.1 XuMuyeckue npouecchl 1 XUMUYECKHE BEIIeCTBA, U3BECTHBIE MEPBOOBITHBIM JIFOISIM.
HaubGonee npeBHHe pemecia, UMEIOLIME OTHOUIEHHE K XUMHUHU. IlonydeHue cTekia B ApEeBHEM
mupe. apmarnus, napdpromepus, KocMeTUKa B IpeBHeM mupe. [lanmupycer D6epca, Jlelinenckue
u CrokronpMmckue manupycsl. @unocodsr monuiickor mkoisl. IlepBoanemMeHTsl AHaKCHMeEHa
Munerckoro, ['epakinura, Imnuaokia, [Inarona, Apucrorens. Jlenumocts Marepuu: JleBkuri,
JleMoKkpuT. DNUKYp M 3NUKyperlpl. ATOMUCTBI JpeBHENW ['penin U coBpeMEHHbIE MOHATHS 00
aToMe.

2.2. OcCHOBHBIE DJIEMEHTHl aJXUMHUECKUX Teopui. Kwuraiickas, Ipeko-erumnerckas,
apaOckast  3amajJiHOEBpoIelicKas anxumus. ApaOckue ciIoBa B  XHMHUYECKOM  SI3BIKE.
Tpancmyrauuss W 30eMEHThI-IPUHIUIBL. OCHOBHBIE pE3yJbTaThl TBOPYECTBA 3HAMEHHUTBIX
anxuMukoB: J[xabup, Ap-Pa3u, ABunenna, AnwOept Benukwuii, Paiimonn Jlymmmii, Bacwimii
Banentun. VMcTopust OTKpBITHS CHJIBHBIX MHUHEPAJIbHBIX KHUCIOT. 3HAYCHHE aJIXUMUYECKOTO
Mepuo/ia B UCTOPUHU XUMHUH.

2.3. Mrpoxumus u stpodusuka. IlpuumMHBl TMOSBICHUS HATPOXUMHUU U CYIIHOCTb
arpoxumuu. Ilapanensc, Morann bantuct Ban-I'enbmont, CunbBuii, Taxenuil, Arpukoda,
[Mamuccu, ['mayGep. Opckun u srpoxumus B Poccum. Omnmcanue npueMoB M METOIOB
XUMHYECKOT0 dKcriepuMeHTa. [10J0KUTEeNbHBIN 1 OTPUIIATEIBHBIN OMBIT HATPOXUMHUH.

3. PazButue xumnueckux 3Hanuii B XVIII u XIX Bekax.

3.1. DOpa xosnnuyecTBeHHbIX u3MepeHH B xumuu. Otkpbite A. JI. JlaByasse u
M.B.JIomoHOCOBBIM 3aKOHa coxpaHeHHs Macchbl. OKOHYATENbHBIA PA3TPOM  (PIOTUCTUKU.
Tparuueckast ru6ens JlaByasbe. XKusnp u nearenbHocts M.B.JlomonocoBa. Pone MenmyTkuHa
B ucropun xumuu. Cozmganue IlerepOyprckoit Axanemun Hayk. KopryckymspHas Teopwusi.
OcHoBHBIE HocTHKeHUA XUMUH XIX B.

3.2 Cucremarm3anmusi B xumudn. JKum3ab wu  gearenpHocTh  J[.M.Menpaeneena.
[Tepuonnyeckuii 3akoH u Tabnuma aymemeHToB. Paborer JI.M.MenzaeneeBa B obmactu Teopuu
pacTBOPOB, METPOJIOTUM, BO3AYXOILJIAaBaHUS, CEIBCKOIO XO35HCTBa, MPOM3BOJCTBA MOpPOXa,
OCBOEHUS HOBBIX pyOexeil. MeHeneeB U U1eu yCTOHYMBOTO Pa3BUTHSL.

4. Xummus B XX Beke. Pabotel akamemuka B.M. Bepnanckoro. 3eneHas XumMusi u
YCTOWUYMBOE Pa3BUTHE.

Bo3nukHOBeHHME PaaIuOXUMHUH. Kropu-Cxnogosckasi. Pa6ots1 aKaJeMHKa
B.1.Bepnanckoro. buoreoxumus, yueHue o xuBoM Bemiectse u Hoochepe. H.Jl.3enunckuit u
Lentp HOOChepHOU 3ammThl. cTOpHs CTaHOBICHUS XUMUYECKON IKOJIOTHUHU, PECYPCOBEICHUS,
NpUPOAONOIb30BaHusl. CTaHOBIEHNE KOHIIENIIUN YCTOMYUBOIO Pa3BUTHA. 3HAMEHUTHIE IIKOJbI
MeHeneeBCcKoro yHUBEpCUTETA.

4. O0beM y4eOHOM JUCHHUIJIMHBI

B 3aueTHEBIX B akanewm.
Bunst yae6HoI paboTh eIMHHIIAX qacax

O01asi TPY10€eMKOCTh IMCHMIUIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyIUTOpPHBbIE 3aHATHSA: 0,9 32
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) - -

JlabGopaTopus - -

CamocrositesibHas padora (CP): 1,1 40
CaMoCTOSITENbHOE N3YUYEHUE PA3AEIOB TUCIUIUIMHBI 1,1 40
Bua kouTposs: Jk3amMeH 1 36




AHHOTanuA padoyeil NPOrpaMMbl JUCHUINJIMHBI
«OCHOBBI KBAHTOBOII XMMHH»
(b1.B.JIB.3.1)

1. Heau qTUCHUMIMHBI — 3aJI0)KUTh PyHIAMEHT U1 padoThl OYIyIIUX CIEIHAIMCTOB B
YCIIOBUSX COBPEMEHHBIX HAYKOEMKUX XHMHKO-TEXHOJOTUYECKHX IPOHM3BOJICTB 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 XWMHM W NIPUHLUUIIOB KBAaHTOBO-XHMMHUYECKHMX METOJOB pacuera
CTPOCHUS W CBOWCTB XHMMHUYECKMX CHCTEM; BBEIACHUE CTYACHTOB B KpPYI OCHOBHBIX
MPEJACTABICHUN O XUMUYECKOW CBSI3U U MEKMOJIEKYJSIPHBIX B3aUMOJEHCTBUAX; O3HAKOMIICHUIO
Ha 3TOH OCHOBE C OCOOCHHOCTSIMH XHUMHUYECKOH CBSI3M B XMMHUYECKHX BEIIECTBAX Pa3HOTO
CTPOCHHS M COCTaBa M WX BIUSHUS HA CBOWMCTBA MaTEPHAJIOB, OCBOCHHE PAOOTHI C OCHOBHBIMHU
KBAaHTOBO-XMMUYECKHMMH KOMIIBIOTEPHBIMU IPOTPaMMaMHM, HCIOJIb3YEMbIMU Ha MPAKTHKE.
Hucturnnuna «OCHOBBI KBAHTOBOM XMUMHUW» 0a3UPYETCs Ha KOMIIETCHIIUSX, MMOJYyYEHHBIX MPHU
W3YYECHUU IUCIHUIUIMH MaTeMaTU4YeCKOTO M €CTeCTBEHHOHAYYHOTrO IUKIa (KYypCOB BBICIICH
MaTeMaTHKH, (pru3uKu, o0IIel 1 HEOPTraHUIECKOI, OPraHNIeCKON U HPU3NIECKON XUMHUHN).

Lenu u 3agaun Kypca JOCTUTAKOTCS C MOMOUIBIO:

- O3HAKOMJICHHUS C OCHOBHBIMH MOHATUSIMU COBPEMEHHON KBAHTOBOW XUMMUHU;

- M3Y4YEHUS OCHOBHBIX KBAaHTOBO-XMMHYECKHX METOJOB pacyeTa CTPOCHHUS U CBOMCTB
XUMHYECKHX CHCTEM;

- O3HAaKOMJICHHSI C OCHOBHBIMH NPEACTABICHUSIMH O XUMHUYECKOM CBSI3M U
MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBUSIX;

- O3HAaKOMJIEHHE C OCOOCHHOCTSMH XUMHUYECKOW CBSI3U, MEKMOJCKYISIPHBIX
B3aUMOJICCTBU M CBOMCTB MOJIEKYJSIDHBIX M CYNPAMOJIEKYJISIPHBIX CHCTEM, IMPOCTHIX
OMOMOJIEKYIT U TTOJIMMEPOB;

- TpuOOpeTeHHss HaBBIKOB pPAa0OTBI €  OCHOBHBIMM  KBaHTOBO-XHMMHUYECKUMU
KOMIBIOTEPHBIMU MTPOTPaMMaMHU, HCIIOJIb3YEMBIMH Ha TTPAKTHKE.

2. TpeGoBanus k pe3yJbTaTaM 0CBOCHHUS AU CHMIIIMHBI

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)KEHEPHbIE 3HaHUs JUTS PelIeHHs 3a1a4 cBoel nmpodeccronanbroi aestenbroctu (OITK-1).

B pe3ynomame u3zyuenusn Oucyunaunovl CmyoeHm 0014CeH:

Snamu:

—  OCHOBHBIE TOJIO’KEHUSI KBAHTOBOM XMMUH, COBPEMEHHOIN TEOPUU XMMHUYECKON CBSI3U
U  MEXMOJEKYJIIPHOIO B3aUMOJEHCTBHS M TIPUMEPHI €€ NPHUMEHEHUS K KOHKPETHBIM
XUMHUYECKHM CHUCTEMAM,;

—  IPUHLUIBI KOJUYECTBEHHON XapaKTEpHU3alllud aTOMHOM M 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJISIPHBIX U CYIIPaMOJIEKYJISPHBIX CUCTEM U TIOJUMEPOB;

—  OCHOBHBIE B3aMMOCBSI3U MEX]y 3JEKTPOHHON CTPYKTYpOH U (U3HKO-XUMHUYECKHUMHU
CBOMCTBaMHM BEILECTB, JIEXKAILlUE B OCHOBE YIIPaBJIICHUs CBOMCTBAMHU MaTEpUAJIOB;

—  BO3MOYKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHX PACUETHBIX METO/0B
¥ 00J1aCTH UX TIPUMEHUMOCTH;

Ymemn:

— PUMEHATh  KBAHTOBO-XMMHUYECKHME MOAXOJAbl W  METOABl s  pacyera,
MHTEPIIPETALIMA U TIPEACKA3aHUSI CTPOEHUS M CBOMCTB MOJIEKYJISIPHBIX, CYIPAMOJIEKYJISIPHBIX
CUCTEM U IIOJIUMEPOB;



Bnaoemo:

—  DJIEeMEHTapHBIMH HABbIKAMH TPUMCHEHHS KBAHTOBO-XMMHUYECKHMX IOJIXOJ0B U
METO/IOB IMPH PELICHUH MPAKTHYECKMX TEXHOJIOTHYECKUX 3a7ad M CTaHJAPTHBIMH KBAaHTOBO-
XUMHYCCKHUMH KOMIIBIOTEPHBIMH IIPOrPaMMaMHU.

3. Kparkoe conep:kanue JIUCHUIIHHBI:

Beenenue. Ilpenmer KkBaHTOBOM XMMHH. Pojib KBaHTOBOMI XHMMHM B OINHMCAHUH
XUMUYECKHUX SIBJICHMM M IIpOLECCOB. B3aMMOCB3b KJIACCMYECKOM M KBAaHTOBOM MoJeled
MOJIEKYJL.

3.1. O0mue NpUHLMIIBL.

OcCHOBHBIE TOJIO)KEHHSI KBAHTOBOM MEXaHUKHU. BapualnMOHHBI METOJl HaXOXJEHUS
BOJIHOBBIX (pyHKuMiA. [IpubnuxeHre He3aBUCUMBIX YacTHll. MeToJ caMOCOTIaCOBAaHHOTO OIS
Juist aromoB. [TpuOkeHne 1EeHTpanbHOrO MoJs. ATOMHBIE OpOMTAIM M UX XapaKTEPUCTUKU.
AHTUCUMMETPUYHOCTh D3JIEKTPOHHOM BONHOBON (yHKuuu. CrouH-opbutanu. JlerepMUHAHT
Cnenitepa. Metonpl Xaptpu-®oka u Kona-llIama, xumuueckas TpaKTOBKAa pe3yJbTaTOB.
DNeKTPOHHBbIE KOH(UTYpAIIMU aTOMOB C TOUKH 3pEHUSI KBAHTOBOM XUMUH.

3.2. MeTo/1bl KBAaHTOBOW XUMUHU.

[Tpubnmxenne bopua-Onnenreiimepa, agunabaTudyeckuii MNOTEHUMAN M IOHSITHE
MOJIEKYJSApHOM  CTpYKTypbl. Metoasl Xaptpu-®oka u Kona-Illpma i Monekysbl.
[Tpubmmxkenne MO JIKAO.

OnexTpoHHas Koppensauus. Meron KOHQUIypallMOHHOro B3aumozeictBus. Teopus
BO3MYLIEHUH. PacyeT 3Hepruu Auccouran XuMUYECKUX CBSI3EH.

Hepapxusa MeTo0B KBaHTOBOM XUMHUHU. HesMnupuueckas KBaHTOBasi Xumus. basucHbie
GyHKIMY AJ11 HEOMIIMPUYECKUX pacueToB. ATOMHBIE 1 MOJIEKYJIApHbIe Oa3ucHble HAOOPHL. Ponb
0a3uCHBIX (PYHKIMHI B OMMCAHUH CBOMCTB MOJIEKYIL.

[Tomysmnupudeckne MeToIbl. p-31eKTpoHHOE npubmmkenue. Meron [lappuzepa-ITomna-
[Tappa. [IpocToil u pacIIMpPEHHBIA METOIBI XFOKKES.

ToyHOCTH KBAHTOBO-XMMHYECKUX PACUETOB XUMHUYECKHX CBOMCTB MOJIEKYJI.

3.3. Xumuueckas CBs3b U MEXKMOJIEKYJISIPHbIE B3aUMOICHCTBUSI.

OpbOurtanbHas KapTUHAa XUMUYECKOH cBs3U. KOHCTpyKTHBHas M JAeCTPyKTHBHAA
uHTepdepeHus opourtaneil. MonekyaspHble OpOUTAIU U UX CHUMMETpHHAs KiacCU(pUKaLUs.
Koppensuuonnsle nuarpaMmbl. DJIEeKTPOHHbIE KOH(UTYpAlUH JIBYXaTOMHBIX MOJIEKYN. AHaIU3
3aceneHHocTel opourtaneil no Mammukeny. [lonstue o 3apsiiax v mopsakax cBsizeu.

IIpocTpaHcTBEHHOE paclpenelieHue 3JeKTpPOHHOW mioTHocTH. JledopmarmonHas
ANEKTPOHHAS TIOTHOCTh. KBAHTOBO-XMMUYECKUI aHAIU3 MEKMOJIEKYISPHBIX B3aUMOACHCTBHIA.
Bonoponnas cBsA3b. Meronbl pacyera CynpaMmoOJIEKYJSPHBIX, HAHOPAa3MEPHBIX CHUCTEM U
AIIEMEHTOB JKHUBBIX CHCTEM.

3axnroueHne. KBaHTOBas XMMHUS KaK MHCTPYMEHT IIPOrHO3a B XMMHH.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3aueTHEBIX B akanmewm.

Bunst yae6Hoii paboTh eIMHHIIAX qacax
O01asi TPy10€eMKOCTh IMCHMILUIMHBI 0 Y4eOHOMY IJIAHY 2 72
AyIHMTOpHBIE 3AHATHS: 0.9 32
Jlexumu (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (113) - -
JlaGopartopus 0.45 16
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CamocTosiTebHOC H3YUYCHHUE PA3/ICIIOB AUCITUTUTHHBI 1.1 40
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3a4yert




AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
«XHMHS OKpYXKaIOLIei cpeabl»
(1.B.JIB.3.2)

1. Heap auCHUMIUHBI — (HOPMHpPOBAHHE Yy MArMCTPAHTOB CHUCTEMHOIO MOIXOJa K
W3YyYEHUI0O W OICHKE (PU3MKO-XHUMHYECKHX IIPOIECCOB, IPOTEKAIONIUX B  Pa3IMYHBIX
KOMITOHEHTaX OKpPYXalollel Cpelibl, C YUYEeTOM CTEIEHH AHTPONOT€HHOTO BO3JEHCTBHS Ha 3TH
MPOLECCHI.

OcHOBHOIT 3amayell JUCHUIUIMHBI SBISETCS (OPMUPOBAHWE Y MAruCTPaHTOB
yIIyOJICHHBIX 3HAHUKW B OOJACTHM XMMHH OKPYJXKAloIIeW cpeibl W, Ha OCHOBE ITHUX 3HAHHM,
YMEHHsI BBIPAOOTKU CHCTEMHOTO MOJAX0/1a K MOCTAHOBKE, BBIMOJIHCHUIO U aHAIIU3Y PE3YJIbTaTOB
Hay4YHBIX MCCJICIOBAaHU MPU OLIEHKE COCTOSIHUS OKPYKAIOLIEH Cpe/Ibl

2. TpeGoBaHus K pe3yJbTaTaM 0CBOEHHMS TUCHMIIIHHBI
N3ydenne nquctumminHbl «XUMHs OKPY>KaIOILIEH cpeabl» MPU MOATOTOBKE CIEIHATHUCTOB
[0 CHEIHATBHOCTH «XMMHYECKasi TEXHOJOTUS HSHEPrOHACHIIMICHHBIX MaTepHAIIOB H3ICIIHID
HaIpaBlieHO Ha (HOPMUPOBAHUE CIEAYIOIINX KOMIETCHIIHM.
OO1eKyNbTYPHBIX:
- TOTOBHOCTBIO K CaMOPa3BUTHIO, CaMOpeaIH3alid, HCIIOJIb30BAHUIO TBOPUYECKOTO
norenimana (OK-7);
Ob6menpodeccuoHaTbHBIX
- CIIOCOOHOCTHIO MCHOJIB30BaTh MaTE€MaTUYECKUE, €CTECTBEHHOHAY4YHbIE W
WH)KCHEpHbIE 3HAHWsS [JiS pelIeHHus 3aJad CBoell mpodeccHOoHaNbHON AesTeIbHOCTH
(OIIK-1).
B pe3ynomame uzyuenus oucyuniaunvl 00yuaromuiica 0014 cen
3Hamb:
—  OCHOBHBIE MOHATHSA AUCHUIUIMHBI «XUMUS POOIIEMBI OKPY’KaIOLIEH Cpeb»;
—  TIPOMCXOXJIEHUE XMMHUYECKHX 3JIEMEHTOB;
—  oOpa3oBaHue, SBOJIOLMIO M COCTaB 3eMHBIX reocdep (atmocdepa, rumpocdepa,
nutocdepa) U UX BIUSHUE HA KIIMMAT TIJIAHETHI,
—  MeXaHu3Mbl (PU3MKO-XMMHYECKHUX IPOLIECCOB, MPOTEKAIOIIUX B aTMocdepe,
ruzpocdepe, nouse 3eMiH;
—  IIYTH MUTPALIMU U TpaHchOpMalluu IpUMecel B OKpYKarollel cpee;
ymemy:
—  TIPUMEHATh CUCTEMHBIM MOJIXOJ K PAacCMOTPEHHUIO MPOLECCOB, MPOTEKAIOIIUX B
OKpY>Karollen cpene;
—  OLIGHWBATh B3aUMHOE BIHMSHHE OMOTHYECKMX M aOMOTHYECKHX KOMIIOHEHTOB
OKpY>KaroIleu cpebl;
—  OmlpeleNnaTh NPUYMHBI M OLIEHUBATh IIOCJIEJACTBHMS HAKOIJICHUS IpUMeced B
OTIpeNIeNIEHHBIX YUACTKaX PAa3IMIHBIX KOMIIOHEHTOB OKPYKaIOIIeH CPEIbl;
—  peuiath THIOBBIE 337a4H 110 OCHOBHBIM pa3JieliaM Kypca;
enaoemo:
—  HaBBIKAMHU MPOTHO3WPOBAHHS BO3MOXHBIX H3MEHEHUH COCTOSIHHS SKOCUCTEM IPH
MUTpaIMA ¥ TpaHCcHOpMAIH XUMAYECKUX COSTNHEHHIA;
—  HaBBIKAMH PELICHMsS KOMIUIEKCHBIX MPOOJIEM 3arps3HEHUS OKPYKAIOIIEH Cpenbl C
HCIOJIb30BAHUEM METOJIOB CUCTEMHOTO aHATN3a.
3. KpaTkoe conep:kaHue TUCHUTIIAHBI
BBenenne. IIpenver xumum okpyxaromeil cpeapl. CBs3b € APYTUMH XUMHYECKUMH
HaykamMu. OcoOEHHOCTH XHMMHMUYECKHUX TMpeBpalleHud B aOMOTUYECKUX KOMITOHEHTax
OKPYKAarOILEH Cpebl.

Mooyne 1. XumuuecKkue TMpEBpallCHUsT M HSBOJIIOIMOHHBIE TMPOLECCHl Ha 3emiie
"T'eoxumuueckue" u '"demoBedeckue" MacmTaObl BpeMeHHW. BO3HUKHOBEHHWE U HBOIIOIHS



Bcenennoii. I'eoxuMuueckass uCTOpHsl IIaHEThl 3emisl. BHyTpeHHee cTpoeHue 3emiln.
OcHOBHBIE MCTOYHUKH SHEpruv Ha 3emie. PacnpocTpaHEHHOCTh XMMHYECKHUX JJIEMEHTOB B
OKpY>Karolle cperie.

Mooyns 2. I3nydeHne U ero BO3JCHCTBHE Ha OKpYKarollyto cpeay Henonusupyroiee
u3nydenue. OCHOBHBIE HWCTOYHHMKH. Bo3gelicTBUE Ha OOBEKTHI OKPYXKAIOLIEH Cpembl.
Nonnzupytromee nznydeHue. OCOOEHHOCTH B3aMMOJCHCTBUS W3IYy4EHUN DPA3JIMYHBIX THIIOB U
SHEPIUi C BelecTBOM. MOIIHOCTh 1036l U A03a u3inydeHusd. Eqununsl uzmepenus. [lonsarusa o
paZiMalMOHHBIX TOBpEXAeHUsAX. lIpupoaHple M aHTPONOTrEHHBIE UCTOYHMKU HMOHM3UPYIOLIMX
u3nydeHuil.  SpmepHoe  um3mydenume.  CrtaOwibHble W PaJUOAKTUBHBIE  W3OTOIBL
PacnpoctpanenHocTs B npupojie. OCHOBHBIE XapaKTEPUCTUKHU PAJAMOAKTUBHBIX M30TONOB (THII
pacmana, »HEprus pacrnajga, Iepuoja Mojdypaclajga, IocTosiHHas pacnajga). Kunertnka
pazMoaKTUBHOIO pacnaja.

Mooyne 3.Dusnko-xumuueckue mnporeccbl B armochepe CTpoeHue U cocraB
atMocdepsl. TemnepaTypHbiii nmpodpuis arMmochepsl. ['mobaibHble M JIOKaJbHBIE HHBEPCHH.
AtmocdepHble UUPKYySImuA. ATMocdepa Kak XUMHUYEeCKHH peakrtop. doToxmMuyeckue
nporieccel B atMocgepe. CHeKTpalibHBIH  COCTaB  COJIHEYHOro u3inydeHus. ConHeuHas
nocrostHHas. [lornomenue n paccenBaHue COMHEYHOTO U3IydeHus B arMocdepe. OTpaxkeHne u
IOTJIOIEHNE COJHEUHOTO0 H3JIYy4eHHs 3€MHONW MOBEPXHOCThIO. TeIioBoe H3IydeHHEe 3eMHOM
noBepxHOCcTH U arMmocdepnl. Pagnanuonnsiii Oamanc tutanetsl. [Ipomeccsl oOpa3oBaHust u
pPEeKOMOMHALIMM HMOHOB B BEPXHUX CJOAX arMocdepbl. DeKTpoHbl B HOHochepe. Dasbl
COJTHEYHOW aKTUBHOCTH M (OTOXMMHUYECKHE Tpouecchl B noHOchepe. ConmHEuHBId BeTep,
MarHuTHble OypH. AHTPONOI€HHOE BIUsHME Ha HOHOchepy. POTOXMMHUYECKHE IPOLECCHl B
crpatocepe. Ozon. Lukn Yenmena. O30HOBBIA cnoil. "O30HOBBIE AbIpHI". Bo3MokHBIE
XMMHUYECKHE U M'MIPOANHAMHUYECKUE IPUYMHBI CHIDKEHUSI KOHIIEHTPALMK 030Ha B cTpaTocdepe.
Jerpananus 030HOBOTO cliosi Kak IyiobanpHas mnpodiema. PU3MKO-XMMHUYECKHE IPOLECCHl B
tponocepe. Knumatuueckue mocineacTBuss M3MEHEHUs XHMHYECKOTO COCTaBa aTMOCQEpHI.
[TapauxoBbiit 3 ¢ext. [lapHuKOoBbIE ra3bl.

Mooynb 4. OuznKo-XxMMUYECKHE Mpolecchl B ruapocdepe 'maponornueckuil muxi u
ctpoenne tunapocdepsl. OCHOBHBbIE BHIBI MPUPOAHBIX BoA. CnocoObl Kiaccudukanuu
IPUPOAHBIX BoA. MuHepanuzanus. OCHOBHBIE aHHOHBI M KaTHOHBI. OpraHMyYeCcKue BELIECTBA B
OpPUPOIHBIX Bojxoemax. POpMHpOBAHME cCOCTaBa MPUPOIAHBIX BOJA. ATMOc(hEpHBIE OCaIKH.
PactBopumocts razoB u pH armochepnsix ocankoB. IToBepxHocTHble Boabl. PacTBopuMoOCTh
MUHepanoB. Kpurepuum yCTOWYMBOCTM MHMHEPAIOB K BBINIEIAYMBAHUIO. PacTBOprMOCTH
KapOoHaTHBIX nopoa U pH noBepxHocTHBIX BoJ. IllenoynocTs. 3akucieHue BogoeMoB. BiusHue
pH Ha nporecchl pacTBOpeHHs COEIMHEHUHN TSHKENbIX METAJJIOB U amtoMUHUSA. OKHUCIUTENBHO-
BOCCTAHOBUTENIbHBIN IMOTEHLIMAJI NPHUPOAHBIX BoA. ['paHuiel ycroiumBocTH Boabl. IIporeccsl
KOMIUIEKCO0Opa3oBaHusi B BojoeMax. [IpupoaHbie koMmiuiekcooOpaszoBarenu. TpaHchopmarus
MOBEPXHOCTHO-aKTUBHBIX BEILECTB B NMPHUPOJIHBIX Bojax. TpaHcdopmarus HehTH U MPOTYyKTOB
ee mepepabotku. ComneBoi OamaHc okeaHa. TepMmoxanwHHas HUPKyJsanus. B3aumopeicTsue
aTMocdeps! u okeana. ['onbdcrpum, Iab-HuHbo U rnodanbHbIe H3MEHEHHs KIIuMara.

Mooyne 5. ®usuko-xumuyeckue mporecchl B JuTochepe CTpoeHHE U COCTaB
autocdeprsl. Munepansl. ['opHble mopozsl. [Iporiecchl BhIBETpUBAaHUS M IOYBOOOPA30BAHMUSL.
[TouBa. Mopdonorudeckue mpusHaku nMoyB. OpraHnyeckue BeUIeCTBa B MouBe. [ 'yMycoBble U
(byabBO-KUCIOTHI. DieMeHTHbIM cocTtaB. OCHOBHBIE (yHKIMOHaNbHBIE Tpymnmnbl. CTpyKTypa
nouB. [louBeHHble TOpU3OHTHL. du3nyeckne CBOWCTBA IOYB. BOJHBIE pEXUMBI IOYB.
HNonooOMeHHast crnocoOHOCcTh MouyB. EMKOCTh KaTHOHHOro oOMeHa. HachleHHOCTh mNOYB
ocHOBaHUsAMHU. KuciaoTHocTh mMmouB, BUJIbBI KHCIOTHOCTH. CoenuHeHus a3otra u ¢ocdopa B
IIOYBEHHOM cJ0€. MHMKpPOIIEMEHThl. 3aK/IIOUYEHUE. YCTOMYMBOCTH M  HEYCTOMYHMBOCTH
JUHAMUYECKHUX cucTteM. buocdepa kak nuHamuueckas cucrema. CUCTEMbl OJAEPKAHUS KUZHU
U CHCTEMBI TOJIepKaHusl IUBUIM3anuu. LluKimaHocTh mporeccoB B Ouochepe. BozmoxxkHOCTh



HEOOpaTHUMBIX M3MEHEHUH (U3MKO- XUMHUYECKUX XapakTepucTuk Ouoctepsl. IlonsTHe o
IUTAaHETapHBIX TPaHUIIAX.
4. O0beM y4eOHOH JUCHUIJIMHBI

B 3auerHbIx B akanmem.

Bupl yueOHOM paboTh eIUHNLAX gacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AYAUTOpPHBIE 3aHATHS: 0.9 32
Jlexuuu (Jlek) 0.45 16
[Tpaktrueckue 3ansatus (I113) - -
Jlaboparopus 0.45 16
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CamocTosiTeIbHOE U3YUYCHHE Pa3/IeNIOB AUCITUIUIMHBI 1.1 40
Bua koHTpoJs: 3a4eT / IK3aMeH - 3a4er

AHHOTaI U padoyeil MPOrpaMMbl AU CHUILIMHBI
«MeTpoJiorusi, CTAHAAPTH3AIUSA U cepTUPUKAIIT»
(b1.B.AB.4.1)
1. Heau IUCUMIJIMHBI — COCTOUT B CO3JaHMHM Yy OOYYAIONIUXCS YCIOBUH IS

NpUOOpETeHUs] HEOOXOAUMBIX Ul OCYIIECTBICHHUS MPO(PECCHOHAIBHON AEATEIFHOCTH YPOBHS
3HaHUH, YMECHHH, HABBIKOB, OIBITA JEATEILHOCTH M TOATOTOBKM K 3alIUTE BBITYCKHON
KBAJTM(PHUKAIIMOHHOHN paboThI.

OCHOBHBIMH ~ 33J]auaMH  JUCIUIUIMHBI  SIBIISIETCSA:  COBEPUICHCTBOBAHHME OTAJIOHOB
pa3paboOTKHM HOBBIX METOAOB TOYHBIX H3MEpPEHMH, obecreueHue eIMHCTBA M HEeoO0XOAUMON
TOYHOCTH M3MEPEHUH, TTOTydeHIE N3MEPHUTEIBHON HH(pOpMAIHK TPeOYeMOro KauecTBa.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHHUIIIMHbI

N3ydyenne mucrurmimHbl «MeTpoJjorusi, CTaHAapTH3alus M cepTUdUKALUSL) TpH
MOJITOTOBKE CHEIHAINCTOB IO CIEIUATBHOCTH «XHUMHUYECKasi TEXHOJIOTHSI YHEPTOHACKIIIICHHBIX
MaTepuasoB U3JEIHi» HampaBieHO HA GOPMUPOBAHUE CIEAYIOMIUX KOMIIETCHIIUH.

[TpodeccuonanbHBIX:

- CNHOCOOHOCTBIO K PpEHIeHUI0 Mpo(hecCHOHANbHBIX MPOU3BOACTBEHHBIX 3ajad,
BKJTIOYAIOIIHUX  pa3pabOTKy HOPM  BBIPAOOTKM H  TEXHOJOTHYECKHX HOPMATHBOB
pacxoJ0BaHUs ChIpbs, MAaTEpUANIOB U PHEPTeTHUECKHUX 3aTpar, olecrnedyeHue TpeOoBaHMI
M0 CTaHJapTU3alMU, CepTUPUKANUN W KadyecTBY MPOIYKIIMH, COBEPIICHCTBOBAHUE
KOHTPOJIsI TexHOoJorn4eckoro npouecca (I[1K-4);

- CIIOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOIbI HCCIEIOBAHUS, ITPOBOJHUTH
CTaHJapTHBIE W  CcepTU(DUKAIMOHHBIE  HWCHBITAHUS  MaTEepUaNlOB, HU3JACIUA U
TexHosornueckux mpoieccon (IK-11).

B pezynomame usyuenus oucyuniaunol 00y4aouuiica 0014cen:

3namy:

— HOpPMATHBHO-TEXHMYECKYIO 0a3zy s pa3paboTKH, SKCIUTyaTallkd W XpaHEHUS
HHEPrOHACHINIEHHBIX MAaTEPUAIOB U U3/ICIIN;

— TEXHWYECKHE pEerjaMeHTHl Ui Oe30MacHOro OOpameHusi SHEPrOHACHIIICHHBIX
MaTEepUAJIOB U U3JIEIINIA;

— MeroApl ®W TOpuOOpBHl  JUIT  WCCACAOBaHUS W ONEHKH  3(P(HEKTUBHOCTH
SHEPrOHACHIIIEHHBIX MaTepUaIOB U U3IEIIHA;

—  3aKOHOJATENIbHYIO 0a3y cepTU(UKAIIH;



Ymemn:

— pas3pabarbIBaTh MEPONPHUATHS IO 00ECIIEUEHUIO KauecTBa BITYCKAaeMOM MPOAYKIUH
Y KOHTPOJIIO HAJl UX BBIIIOJTHEHUEM;

— TOTOBMTbH U KOPPEKTUPOBATH TEXHOJIOIMUECKYIO JOKYMEHTALMIO;

—  BHEJPATH HOBbIE PELIENTYPbI, METOJUKH, HOBBIE CTAaHAAPTHI, HOBBIE IPUOOPHI;

—  OpraHM30BbIBATh U Y4aCTBOBATbH B UCIBITAHUSAX T'OTOBOM MPOLYKLUH.

Bnaoemy:

—  pa3paboTrkoit METOIUKU u IIPOrPaMMBbI [IPOBEICHUA UCCIIE0BAHUI
VHJUBHIYAJIbHBIX U CMECEBBIX B3PBIBUATHIX MATEPUAIIOB;

—  KOHTPOJIEM IIapaMETPOB TEXHOJOTMYECKHUX IIPOLIECCOB UX IOIY4YCHHUS;

— CHUHTE30M U HCCIel0BaHMEM (PU3MKO-XMMUYECKHUX, B3PbIBYATBIX M (QU3UKO-
MEXaHUYECKUX CBOMCTB MHIUBUYAIBHBIX U CMECEBBIX B3PBIBUATHIX MATEPUAJIOB.

3. Kpartkoe cogep:xaHue TUCHUILIUHBI:

Moayins 1.

OcHoBHbIE TIOHATUSA U TEPMHUHBI MeTposioruu. BocmpousBenenue eauHull GU3HUECKUX
BEJIMYMH U €AMHCTBO U3MepeHuil. HopMupoBaHHe METpPOJOTMYECKUX XapaKTEPUCTHK CPEICTB
A3MEPEHUM.

Mopyns 2.

OCHOBBI METPOJIOTHYECKOTO o0ecnieueHrs. HopMaTHBHO-IIpaBOBbIE OCHOBBI METPOJIOTUU.
MeTtponoruueckuii opraibl , CiayXObl M OpraHuzaluu. MexITyHapoJHblE METPOJOTHYECKUE
OpraHu3alu.

Mopyns 3.

['ocynapcTBeHHBIN METPOIOTHYECKUA KOHTPOJIb U Haa30p. [loBepka cpeacTB usmepeHui.
KamuOpoBka cpencte m3mepenuil. Merponorudeckas arrecranus CH. Merponorndeckas
JKCIEPTU3a HOPMAaTHUBHO-TEXHUYECKOM NOKYMEHTAalUuu. METOOUKH BBIIIOJIHEHUS W3MEPEHU.
Buenpenune crangapros MCO 5725 B mpakTHKy METPOJIOTHYECKOT0 00eCeYeHH .

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.
Bunel yue6HoI paboTh €MHULIAX yacax

O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AYIUTOPHBIE 3aHATHUS: 0.9 32
Jlextuu (Jlek) 0.45 16
[Tpaktrueckue 3anstus (I13) 0.45 16
JlabopaTopus - -
CamocrositesbHas padora (CP): 2.1 76
Pedepar - -
CaMoCTOSITENbHOE U3YUYEHUE PA3AETIOB TUCIUILIMHBI 1.1 40
Buja xkouTpoJisi: 3a4er / 3k3amMeH 1 Ok3ameH (36)

AHHOTanugA padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
«MupoBasi JKOHOMHUKA»
(b1.B.JIB.4.2)

1. Hespb u3yyeHUs TUCIUTUTMHBI «MUpPOBasi SJKOHOMHUKA) — MOATOTOBUTH CHEIIHATNCTOB
K BBITTOJTHEHUIO MPOPECCHOHAITBHBIX 3371a4 B 00IaCTH OpraHU3alMK B3aUMOJICHCTBUS C BHEIITHEH
cpenou.

3agaunm  IUCHMIUIMHBL. CHOPMHUPOBATH y OOYYArONIMXCS IMOHUMAHHE TJIO0ATBHBIX
MHUPOBBIX TPEHJIOB; HAYYUTh MPUMEHSITh METOJbl MUKPO- U MakpoaHallU3a MpPU HCCIECIOBAHUU
npo0JeM MEXIYHApPOJHONW TOPTOBIM M TOPTrOBOM IMOJMUTHKHA TOCYAApCTBa, MEXIYHAPOIHON



MOOWJIBHOCTH  (PAKTOPOB TPOU3BOACTBA, MEXKIAYHAPOJAHBIX (MHAHCOB H IKOHOMHUYECKOH
MHTETrpalny;crioco0CTBOBaTh  (OPMHUPOBAHMIO  TPEACTABICHUS O  BHEHNIHEH  cpene
MHHOBAIIMOHHOTO MPOEKTa U MEPCIEKTUBAX MPOJABMKCHHUS MHHOBAIIMOHHBIX TEXHOJIOTUYECKUX
pELIeHUI Ha BHEITHUX PHIHKAX.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHMS TUCHHMIIIHHBI

N3ydyenne mucnuniauasl «MupoBas 3KOHOMHKa» IPU IHOATOTOBKE CIELMAIUCTOB IIO
CIELUAIBHOCTH «XMMHUYECKasd TEXHOJIOTMS HHEPrOHACBHIIICHHBIX MAaTEpPUAIIOB  H3ICIIHI)
HalpaBJIeHO HAa (JOPMHUPOBAHUE CIEYIOIUX KOMIETEHIH.

OO1IeKyIbTYPHBIX:

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBI S)KOHOMHUECKUX 3HAHUHM B pa3iM4HbIX cdepax
xusHenestensHoctu (OK-4);

B pe3ynomame u3zyuenun oucyuniunsl 00y4arOwuiica 00aHcen:

3HAMb.

- CYIIHOCTb, CTPYKTYPY, TEHAEHIIMY U OCHOBHBIE 3TaIlbl Pa3BUTUS MUPOBOT'O X0341CTBA;

- TEOPUIO U IIPAKTUKY Pa3BUTHUS MEXITYHAPOIHON TOPrOBJIM TOBAPAMH U yCIIYT'aAMHU;

- CYIIHOCTb, OCHOBHBIE ()OPMBI M IMOCIEACTBUS MEXIYHApOAHONH MHUIpAlMM KamuTajaa U
paboueii CuIIbI;

- OCOOCHHOCTM U OCHOBHbIE TEHACHLUH Ppa3BUTUS MEXIAYHApOJHBIX BaJIOTHO-
(bMHAHCOBBIX OTHOIICHHIA;

- COBPEMEHHOE COCTOSHUE U IEPCIEKTHUBBl PA3BUTUS WHTETPALIMOHHBIX OTHOIICHHUH B
MHPOBOM XO35IICTBE;

- MECTO U poib Poccuu B cucTeMe COBPEMEHHBIX MEXIYHAPOAHBIX OTHOLLECHUH;

- pOJIb XUMHUYECKOI0 KOMILIEKCa B Mupe u Poccny;

ymembp:

- OIIEHMBAaThb U AHAJIM3HPOBATh MH(OPMALMIO O COCTOSHMM U TMEPCHEKTUBAX Pa3BUTUS
MHUPOBOI'0 XO35CTBA;

- ONPEIENATh COCTOSSHUE M OCHOBHBIE TEHACHIIMM W3MEHEHUS KOHBIOHKTYPBI MHUPOBBIX
PBIHKOB, MX BJIMSIHME HAa PAa3BUTHE HALMOHAJIBHBIX XO3AHCTB U OTAEIbHBIX MHHOBAI[MOHHBIX
IIPOEKTOB,;

- IO3ULIMOHUPOBATh NHHOBAIIMOHHBIE PEIICHNS HA BHEIIHUX PHIHKAX;

eénademp:

- HaBbIKaMM OIeHKH 3(dekTnBHOCTH yuyacTus Poccunm B cucremMe MHUPOXO3SHCTBEHHBIX
CBsI3€H, aHAIN3a NEPCIEKTUB JaJbHEUIIEH MHTErpallii dKOHOMUKM P® B cuctemy MHpPOBOTO
XO035ICTBA;

- OCHOBHBIMM METOJMKAMM pacdeTa IIOKa3aTeled pa3BUTHUS MHUPOBOIO XO35MCTBA H
METOJJaMH MPOABM)KEHNSI MHHOBALIMOHHBIX TEXHOJOTUYECKUX PEIICHNI HA BHEIIHUX PBIHKAX.

3. Kparkoe cogep:xxanve IMCUUIIMHBI
Monynb 1. OcHOBHBIE TEHAECHIIMH Pa3BUTUSI MUPOBOTO XO034HCTBA.

Tema 1. MupoBoe X0351iICTBO: CYITHOCTb, CTPYKTYpa, CYOBEKTHI U 3Tallbl pa3BUTHUS.
Tema 2. IIpupogHo-pecypcHbIi NOTEHIIMA MUPOBOTO X031 CTBA.

Tewma 3. Ponp xummdeckoro komiiekca B mupe u Poceun.

Tema 4. I'pynnel cTpaH B MUPOBOM XO3SIHCTBE.

Tema 5. Mecro Poccun B MUPOBOI SKOHOMUKE.

Mopnyis 2. CucremMa COBPEMEHHBIX MEXIYHAPOIHBIX SKOHOMHUECKHUX OTHOLIEHUH U
3aKOHOMEPHOCTH €€ pa3BUTHA.

Tema 6. MupoBast TOProiisi Kak (hopMa MeXTyHApOIHBIX SKOHOMHUYECKUX OTHOIICHUH.
MupoBoii peIHOK: MOHSATHE, CTPYKTYpa U HHPPACTPYKTYpa.

Tewma 7. Toprosas nonuruka. Pons orpaHu4eHuii B pa3BUTUN XUMUYECKOTO KOMILIIEKCA.
Tema 8. MexxayHapoaHoe rnepeMenieHrne (pakTopoB MPOU3BOJICTRA.

Tema 9. IlnatexxHplii 6anaHc.

Tema 10. BanmtoTHO-KpeIUTHBIE OTHOILLICHHUS.



Monyns 3. HTErpalimoHHble NPOLECCH B MUPOBOM SKOHOMMKE M MEXKIAYHApOIHbIE
SKOHOMMYECKH OpraHHU3aliH.

Tema 11. MexnyHapoiHas S5KOHOMHUYECKask MHTETpalysl: TEHIEHIIUN U [IEPCIIEKTUBBI.
Tema 12. MexyHapoaHble 5KOHOMUYECKUE U (PHHAHCOBBbIE OPTaHU3ALMH B CUCTEME
MEXIYHAPOAHBIX YKOHOMUYECKUX OTHOLICHUM.

4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHEBIX B akanmewm.
Bunsl yueOHoI paboThI €AMHULIAX yacax

O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY ILIAHY 4 144
AYIUTOpHBIE 3aHATHUS: 0.9 32
Jlexuunu (Jlek) 0.45 16
[Tpaxtrueckue 3ansatus (I113) 0.45 16
JlabopaTopus - -
CamocrositesbHas padora (CP): 2.1 76
CamocTosiTeIbHOE U3YUYCHHUE PA3IeTIOB JUCIIUILIMHBI 2.1 40

Bupa koHTpOJISI: 3a4eT / IK3aMeH 1 Jk3ameH (36)

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«MexaHuYecKHe MPouecchl U aNNapaTbl XMMUYECKO TEXHOJIOTUH»
(F1.B.JIB.5.1)
1. Ileau u 3apa4u AMCUUIIMHBI

]_leJIBIO AUCHUIIIMHBI SBIIACTCA (1)OpMI/Ip0BaHI/I€ Y CTYACHTOB OCHOB HWHXXCHCPHOI'O
MBIIIJIICHHUA.
OcHOBHBIMH 3ajavdaMi JUCHMIUIMHBI, PCIICHUEC KOTOPBIX obecreuynBaeT JOCTHIKCHHEC

LIEJIH, SIBIISIOTCS:

- W3y4Y€HHE TUIOBBIX 3JIEMEHTOB KOHCTPYKIIMHA XUMUYECKOTO 000py10BaHMS;

- TOHMMaHHE TECHOM B3aUMOCBSI3U KOHCTPYKIMU XHUMHUYECKOTO OOOpYJOBaHMS C
TE€XHOJIOTMYECKUMH MTPOLIECCaMU, UX B3aUMHOTO BIMSHMS IPYT HA ApYTa;

- TpoBe/IeHHE HEOOXOJIMMBIX MPOYHOCTHBIX PAcUETOB B MPOLECCE MPOEKTUPOBAHUS U
OLIEHKH pabOTOCIIOCOOHOCTH 3JIEMEHTOB KOHCTPYKLUH XMMHUYECKOT0 000pYIOBaHUS
U YCTaHOBOK;

- oOecrieueHHe HEOOXOAMMOM TeXHHMYecKoll wuHbopManued i BOCHPHUATUSA
CTYJEHTaMH psia MOCIETYIOINX AUCIUIUINH.

2. TpedoBanus K pe3yjbTaTaM 0CBOEHHS TUCHHILIUHBI
N3ydyeHne qucuMIuinHel «MexaHn4ecKHe MPOLECChl U annapaTbl XUMUYECKONH TEXHOJIIOTUNWY 10
cnenuanpHOCTH 18.05.01 Xumuueckass TEXHOIOTHS YHEPTOHACKHIIIEHHBIX MAaTEPHAIIOB U U3IEITNI
CIOCOOCTBYET MPUOOPETEHHIO CIEAYIOIUX KOMITETESHITHH:

- CIIOCOOHOCTHIO  HCIOJIb30BaTh MaTeMaTHYeCKHEe, €CTEeCTBEHHOHAy4YHble H
UHXXEHEpHbIE 3HAHHUS JJs pelIeHHus 3adad CcBoed NpodecCHOHAIBHOW JesATEeIbHOCTH
(OIIK-1);

- CIOCOOHOCTH NMPO(ECcCHOHATBHO UCIIOIb30BATh COBPEMEHHOE TEXHOJIOTHYECKOE U
aHallUTHYECKoe O0OpyAOBaHUE, CIIOCOOHOCTh K MPOBEACHHUIO HAYYHOr'O MCCIENOBAHUS U
aHaJIM3y MOJIYYCHHBIX MPH €ro npoBeaeHun pe3ynbpraroB (OI1K-2);

- CIIOCOOHOCTBH MPOBEPSATh TEXHUUECKOE COCTOSIHHE 000pY0BaHUS, OPraHU30BHIBATH
ero mnpo(uiIIaKTUYEeCKHe OCMOTPHl M TEKYIIMH pPEMOHT, T'OTOBHOCTb K OCBOCHHUIO U
9KCIUTyaTaluu HoBoro obopymosanus (ITK-2).



B pesynomame usyuenus OuCyUNIUHbL 00YUAIOWUILCA O0IHCEH:

3HAMb:

—  TEOPETHYECKHE OCHOBBI IIPOIICCCOB U3MEIbUCHUS U CMEIIICHHS,

— KOHCTPYKIMM W TPHHIUIBI JIEUCTBHS OCHOBHBIX COBPEMEHHBIX MAIIUH IS
U3MEJIBUYCHHS U CMEIIEHUS MaTePHajIOB;

—  METOJHUKH pacyueTa TEXHOJIOTHYECKOT0 000PYI0BaHHS.

ymemn:

— [POBOAWTH MEXAHMYCCKHE pacyeThl D3JCMEHTOB MAIIMH i1 H3MCIbYEHUS U
CMEIICHHS MAaTEPHAJIOB.

61a0emn:

—  HaBbIKAMM aHAJIM3a MEXAHHYECKUX MIPOIECCOB XUMHUCCKUX ITPOM3BOJICTB;

—  TEXHOJIOTHYECKMMH pacuyeTaMu 000pyI10BaHHUS;

— pacyeTaMy THUIIOBBIX JETAJACH MAaIlWH, IOJb3YACh CIPAaBOYHOW JIUTEPATYpOH U

I'OCTamu.
3. Kparkoe coaep:kaHue THCIHHIINHBI.
BBenenne

Ponp nmpeamera «MexaHndeckue MpOLECCHl U aNMapaThl XMMUYECKON TEXHOJIOTMH» B
(GopMUPOBaHUM HHXXEHEpa XUMHUKa-TeXHosora. «MexaHHuuecKue IMpOoLEeCcChl M almnaparbl
XUMHUYECKOM TEXHOJIOIMH» —OCHOBa Ul IPOEKTUPOBAHUS HOBBIX U COBEPIICHCTBOBAHUS
JEHCTBYIOLIMX TEXHOJOTMYECKUX YCTAHOBOK XUMHUUYECKUX MPEAIPUITHIA.

Monayas 1. U3mesibueHne TBePAbIX BelIeCTB

Ou3nKo-MeXaHUYECKue CBoOWcTBa MarepuaioB. CrocoObl u3MenbyYeHus. Teopuu
u3MenbueHns. J{poOriiky, pa3pyniaoniue MaTepruail cxaTueM (IEKOBbIe, KOHYCHBIE, BAIKOBEIE).
Hpobunku ynapHoro JelCTBUS (POTOpPHBIE M MOJIOTKOBbIE  JIPOOMIJIKH, IMajbleBbIC
U3MENBYUTENH). MalnHbl yAapHO-UCTHUPAIONIETO JeHCTBUS (MENBHUIBI C BPalIAIOIUMCS
OapabaHoM, BUOpAIMOHHBIE MENBHUIIBI). VI3MenbunuTeNnu pa3fgaBIMBAIOIIETO U HCTHPAIOLIETO
neiictBusl  (OETyHHbIE  MENBHUIBI,  KaTKOBO-TapesibyaThle  M3MENbUMUTENH, OHCEpHBIE
u3menbuntenu). CrpyitHple MenbHUIBL. OO0nacTh NPUMEHEHUs, TPUHIUI  JICHCTBUA,
KIJIacCU(pUKaIHUS.

Moayas 2. CmemeHnue.

[Ipoueccst  cmemenns. Knaccudukanus cmecurteneit. CmenieHHE BBICOKOBSI3KHX
MOJIMMEPOB (YEpPBSIYHBIE MALINHBI, BaJIKOBbIE MalIUHbI). CMECHUTENH MEPUOIUYECKOTO IEHCTBUS.
Kuneruka mporeccoB cMemenus. CMelleHne ChIMy4ux MaTtepuanoB. bapaGaHHbIE cMecHTENH.
YepBsAuHO-IONIACTHBIE ~ CMECUTENU. JIEHTOUHBIE CMECHUTENM. bBEryHKOBBIE  CMECHTEIH.
[upkynsuuoHHbIE CMECHUTEeNn c TICEBJI00KIKEHNEM CBIITyYEero MaTepuasia
ObICTpOBpaIaoIUMcsi  poTopoM. Ycpeanutenu. CMecuTeNnu HeNpepbIBHOTO — JIEHCTBUS.
['paBuTanmonnsle cMecutenu. Bubpaunonnsie cmecurenu. IIpsMoTrounsie cMecuTeny.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3auéTHEBIX B akanewm.

Bunst yaeGHoi paboTh eIMHHIIAX qacax
O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IIaHY 2 72
AyIHMTOpHBIE 3AHATHS: 0.9 32
Jlexumu (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
JlabGopaTopus - -
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CamocTosiTeTbHOC H3YUYCHHE PA3/IeTIOB TUCIIUIUIMHBI 1.1 40
Bupa kouTpoJisi: 3a4éT / 3k3amMeH - 3auér




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«AHAJHU3 TEXHOTEHHOT0 PUCKA»
(b1.B.JIB.5.2)
1. Heap aucuumiadHbl — GOPMUPOBAHUE KOMIUIEKCA 3HAHUM, MO3BOJISIONIUX OIICHHUTH
PUCKH OT XO3SIMCTBEHHOW [IEATEIBHOCTH 4YEJIOBEKA M COIMYTCTBYIOIUX €i (hakTopoB
XHMHUYECKOTO H (U3MYECKOTO0 BO3JEHCTBUS, a TaKXKE MPEIJIOKHTh HOBBIC IPOIECCHI,
MO3BOJISFOIINX CHU3UTHh TEXHOTECHHBIN PHUCK U yIIepO OT HEro.
3agauum Kypca:
- QopmupoBaHue MpencTaBiICHUS O (pakTOpax BPETHOTO BO3ACUCTBUS M CBS3aHHBIX C
HUMH TEXHOTC€HHBIMU PUCKAMU;
- 03HAaKOMJICHHE C OCHOBHBIMU KOHUEILHAMU, UCTIOJIb3YEMBIX IIPU U3YUEHUU PUCKOB;
- 03HAaKOMJICHHE C Pa3JIMYHBIMU METOJIaMH aHaJIn3a U OLICHKH PUCKOB;
- TOJYyYECHUE HABBIKOB CHCTEMHOM OLIEHKH PHUCKOB, CBSI3aHHBIX C XO39MCTBEHHOU
JIeSITEILHOCTRIO YSJIOBEKA.

2. Tpe6oBanus K pe3yJbTaTaM OCBOEHUsI JUCHUTLIMHBI
N3yueHnne nUCUMIUIMHBI «AHAIM3 TEXHOT€HHOI'O PUCKa» MPHU MOATOTOBKE CIEHHUAIUCTOB
MO CHEUUATBHOCTH «XUMHUYECKasi TEXHOJOTUS SHEPrOHACHIIIEHHBIX MaTePHUATIOB U3ICIIHI
HaIpaBlieHO Ha (POPMUPOBAHUE CIEAYIOIINX KOMIETSHIIHH.
OO1eKyIbTYPHBIX:
- TOTOBHOCTBIO JE€HCTBOBATh B HECTAHJAPTHBIX CHUTYalUAX, HECTU COLMAIBHYIO H
ITUYECKYI0 OTBETCTBEHHOCTH 3a mpuHsThie perneHus (OK-6);
[IpodeccnoHanbHBIX:

- CIIOCOOHOCTBIO JOOMBATHCS COOJIOACHWS HOPM OXpaHbl TpyJa, NMPaBUI TEXHUKH
0€30IacCHOCTH, TPOU3BOJCTBEHHOW CAHUTApUU U IOXKapHOW O€30macHOCTH Ha
pabouem mecte (ITK-3).

B pesynomame uzyuenus oucyuniaunvl 00y4aouiuiica 001xcen:

3HAMb:

- BUJIbI (PAKTOPOB BPETHOTO BO3JICHCTBUS;

- K1accu(UKAIIIO, UICTOYHUKH U OOBEKTHI PUCKOB;

- 0COOCHHOCTH PHUCKOB XMMHUYECKOTO U (PU3MYECKOro (B TOM UHCIE PaTUAIlIOHHOTO)

BO3JICHCTBHS Ha YEJIOBEKA U OKPYKAIOIIYIO CPEY;

- OCHOBHBIE KOHIEMINHU YIIPABICHUS pUCKAMU;

- KOJINYECTBEHHBIE METO/Ibl aHAIN3a PUCKA;

ymems.

- onpenenats BJIK,, ; XMMUYECKHUX COETMHEHHH;

- onpenenAaTh XIIK eop XUMHYECKNX COEAMHEHUN;

- pacCYMTHIBaTh aKTUBHOCTh PAJMOAKTUBHOIO Mpenapara;

- pacCUMTHIBaTh MHAUBUAYAJIbHBIN PUCK HA OCHOBE CTATUCTUYECKUX JAHHBIX;

én1a0emn:

- METOJIMKON YKPYIMHEHHON OIIEHKH 3KOJIOT0-9KOHOMHUYECKOTO yIiepOa OT 3arps3HeHHs

OKPY’KaroIEeH Cpeabl MPEATIPUITHEM.

3. Kpartkoe coagep:xaHue TUCUMILIHHBI

Mopnyasb 1. TOKCHKOJI0THS 1 XUMHYECKHI PUCK

HcTouHMKH CymEeCcTBOBAaHMS KWM3HM Ha 3emie. KpyroBopoTsl BeHIECTB B IpPUPOJIE
(OMOTeOXUMUYECKUE TTUKIIBI).

®akTopsl BpeAaHOro BoznedcTBUSA. Ocoboe MEeCTO XHUMHUYECKUX HayK B ONHCAHHUU
BPEIHOTO BO3ACUCTBUS. YUEHHE O BPEAHOM JEHCTBUM BEILECTB.

Tokcukomorust. Hampasnenust Tokcukojoruu. Bpemnoe BemiectBo.  DddexTsl
BO3/ICUCTBUS BEIIECTB: KCEHOOMOTHKH, 3aMEHSEMbIe BEIIeCTBa. TOKCHYHOCTb M OINACHOCTD.
Knaccudukanust Bpenubix BemectB. LDsg, LCso. KpuBas «mo3a-addexr». Mexanusm aercTBus
BpeAHBIX BelecTB. Pa3bl BO3IEUCTBUS BPEIHBIX BEIIECTB.



Tokcukomerpus. [Toporosas u GecioporoBasi konuenuuu. ['omeocra3. O6paTHast CBA3b.
TonepaHTHOCTb.

ITIK. TIAK ¢, ITAK . p., HAK, 5, BAK, 5. ITAK,, ITIK, «, BIIK, XTIK, BII.

OMIuprUYecKre MpaBuia OLEHKH TOKCUYHOCTH coelnHeHUH. OCOOEHHOCTH MOBTOPHOIO
BO3ICUCTBUS BPEIHBIX BEIECTB: ajanTanus, Kymyssinus. Cencubunuzanus. KomOuHupoBanHoe
JIEHCTBUE BPEIHBIX BEILECTB: CyMMALMsl, CHHEPTU3M, aHTaTOHU3M.

XHMMUYECKHE ONACHOCTU. XHMHUYECKHE OMNACHOCTH HOBBIX TexHoJoruil. OnacHocTH
HAHOTEXHOJIOTUH. /IeHCTBUS 10 CHUKEHUIO XMMUYECKOIO PHCKA.

Mopnyas 2. Uonu3upymomee u3jydyeHne 1 paIMaliOHHbINA PUCK

Knaccudukanuss wznyuenuid. Kiaccudukanus voHM3Upyromux wu3inydeHud. Hyxmwm.
N30Tonsl, M300aphl, H30TOHBI.

PagnoaktuBHOCTh. CTaOUIIbHBIE U PAJUOHYKIUABL. VICTOYHUKH paluOHYyKIINIOB.

PaguoaxkTuBHbI pacnaa. Tumel paguoakTHMBHOIO pacmaza. 3aKkoH pPaJuOAKTHUBHBIX
CMeILeHUH (MpaBuio paguoakTUBHBIX cMmeweHuid Conau u QPasiHca). PainoakTuBHBIE PsibL.
[Iponukaromasi crtocOOHOCTh HOHUZUPYIOLIUX U3TyUYCHUMN.

3aKkoH paguoakTuBHOrO pacnazna. Ilocrosnnas pacnana. [lepuon nomypacnana. Cpennee
BpEMSI JKU3HU. AKTUBHOCTD.

Henenue spep. SnepHele nenHsle peakuuu. SnepHsiii B3pbIB. KpuThueckas Macca.
[Topaxaromme (HakTopsl siIEPHOTO B3phIBA. S nepHbii peaktop. [IpupoaHblil siaepHblil peakTop B
Oxk0. AtomHas snextpoctanius. Dpdext Bapunosa — YepeHkoBa.

OddexTsl gelicTBUS MOHU3UPYIOMUX U3ydeHui. [lornoménnas g03a. DKCIO3UITMOHHAS
no3a. DKBUBaNeHTHas a03a. DddexTuBHas skBUBajeHTHas Jo03a. KomiekTuBHas 3¢ ¢dexTuBHas
SKBUBAJIEHTHAas 103a. [IpenensHo nonycrumas nosa.

Pamnoouonornueckue s¢ddextel. Pamnodbmomornueckne 3(PEeKThl Mpu ManblX J103aX.
Panuanuonnslil ropmesuc. Paanobuonaornueckuii napaioxc.

PannoaktuBHOE 3arpsasHenue. KpynHelnme paauallMOHHbIE aBapHH.

Jlodumerpuyeckue npudopkl.

MopnyJs 3. AHAJIN3 PUCKOB

VYcroitunBoe pasButue u Oe3zomacHOcTh. OmnacHocTh. TakcoHOMHS —omacHOCTEH.
Knaccugukanus puckoB. Ilpupogusiit puck. TexHOreHHbld puck. PaavanmoHHBIA pHUCK.
Xumuyeckuit puck. OCHOBHBIE MPUHIMIBI OLIEHKHM pHUCKA BO3JEHCTBUS XUMHYECKHX
coeIMHEHUN. XUMUYECKUN KaHIIEPOIC€HHBIN pUCK. XMMUYECKUN HEKAHLIEPOT€HHBIA PUCK.

Knaccudukanust ypoHe#t pucka. LleneBoit puck. KonmudecTBeHHBIE METOIBI aHaIM3a
pucka. JlepeBo coObITHii. [lepeBo OTKa30B.

WuauBuayanbubiil puck. KomnexktuBHbiii puck. ConmanbHblii puck. IloTeHIManbHbIN
TEPPUTOPUAIbHBIN pUCK. DOHOBBIN PUCK.

Konnenmus abcomntotrHol 6e3onacHocT. KoHIenus npuemMiieMoro pucka.

KpynHble TeXHOT€HHBIE KaTacTpO(BbI.

OneHka, aHAJIN3 U YIPaBIECHUE PUCKOM.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3auéTHBIX B akanem.

Bunpr yue6HO paboTh eqUHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AYIUTOpPHBIE 3aHATHS: 0.9 32
Jlexumu (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
JlabGopaTopus - -
CamocrositesbHas padora (CP): 1.1 40
CamocTosiTeTbHOC H3YUYCHHE PA3/IeTIOB TUCIIUIUIMHBI 1.1 40
Bupa xoHTpoJsi: 3a4éT / 3k3amMeH - 3auér




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
"¥Yupasienue kauectrsom JHM™
(b1.B.ZIB.6.1)

1. Hean aucuumiuHbl — (GOPMUPOBAHWE Y CTYACHTOB 3HAHHWS OCHOB HAyKH O
HOJIyT-IeHI/II/I 158 Hepepa60TKe HOJII/IMepHBIX KOMITIO3UTOB pa3n1/1qur0 Ha3zHa4YCHUI,
nepepadaTbIBa€MbIX B TOTOBBIC M3CIIHS METOJIOM IMPOXOIHOTO MPECCOBAHUS U OO0JIaIArOIINX
y.Hy‘IIJ_IeHHbIMI/I TCXHOJIOT'NYCCKUMHU HapaMeTpaMH.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHUs TUCHUILIHHBI

N3ydyenune pucuuiiuabel — «YmpaBiaeHue kadectBoMm OHM» 1npu moaArotoBke
CIIELHATIMCTOB 1O CIEUUATBHOCTH «XUMHUYECKasi TEXHOJOTHSI SHEPTOHACHIIICHHBIX MaTEpPHAJIOB
U3JIENHI» HaIpaBJIeHO Ha (OPMHUPOBAHUE CICAYIOMIUX KOMIIETEHIUH.

Oo6menpoheccnoHaTbHBIX:

- CHOCOOHOCTBIO  HUCHONB30BAaTh  MAaTeMaTUYEeCKHUE,  €CTECTBEHHOHAy4YHble U
WH)KCHEPHBIC 3HAHUS JUTS PEIICHHs 3a1a4 cBoeH npodeccnonanbHoi nesteaproctu (OITK-1);

- CIOCOOHOCTBHIO MPO(ECCHOHANFHO HCIOJIB30BaTh COBPEMEHHOE TEXHOJIOTMUYECKOE U
aHAJUTUYECKOE O00O0pYyIOBaHUE, CIIOCOOHOCTBIO K MPOBEACHHIO HAYYHOTO HCCIICIOBAHMS U
aHaJIM3Y MOJYYSHHBIX MIPU ero mpoBeaeHuu pe3ynbratoB (OI1K-2);

[TpodeccnoHabHBIX:

- CIHOCOOHOCTBIO OCYHIIECTBIIATh TEXHOJOTMUECKUH TMPOILECC B COOTBETCTBHM C
perIaMeHTOM ¥ HCIOJB30BaTh TEXHUYECKHME CPEICTBA JUIA KOHTPOJS €ro OCHOBHBIX
apaMeTpOB, CBOMCTB ChIpbs M roToBOM mpoaykiuu (TTK-1);

- CIIOCOOHOCTBIO TPHUMEHSTH COBPEMEHHBIE METOJIbI HCCIICIOBAaHUS, TMPOBOIAUTH
CTaHJapTHBbIE U CEePTU(PHUKAIMOHHBIE HCIBITAHUS MAaTEPUANOB, W3JEIHA M TEXHOJIOTUYECKUX
npoueccos (ITK-11);

[IpodeccrnonanbHo-criennaIn3unPOBaHHBIX

- TOTOBHOCTBIO CHHTE3MpPOBATh W HCCIENOBATH (PU3UKO-XUMHUUYECKHE, B3PBIBUATHIE H
(bU3UKO-MEXaHUYECKHUE CBONCTBA HHEPrOHACHIINICHHBIX KOMIIOHEHTOB TIOPOXOB U TBEPHABIX
paketHbix TorumB (ITICK-2.3);

- TOTOBHOCTHIO TMPOBOJUTH CTAaHAAPTHBIE M CEPTU(DUKALMOHHBIE HCIBITAHUS TOPOXOB,
TBEPJIBIX PAKETHBIX TOIUIUB, TMOJMMEPHBIX KOMITIO3UIIMOHHBIX MATEpUAJIOB M HW3JCIUNA Ha HX
ocHose (IICK-2.4).

B pe3ynomame uzyuenun Oucyunaunovl Cmyoenm 00x4cen:

3Hnams.

- OCHOBBI HayKHd O TOJYYEHUHU U TepepaboTKe MOJUMEPHBIX KOMIIO3UTOB Pa3IUYHOTO
Ha3Ha4YeHUs], TepepadaTbiBaeMbIX B TOTOBBIE M3JHIUS METOAOM IMPOXOJHOTO TMPECCOBAHUA U
00J1aTAT0NUX YAYUIIEHHBIMH TEXHOJOTHYECKUMH U SKCIUTYaTallMOHHBIMH XapaKTePUCTUKAMH.

Ymems:

- OMpeNeNsaTh B3aWMOCBSI3b PEOJOTHYECKUX, TEXHOJOTHMUYECKHUX M IKCILTyaTallHOHHBIX
XapaKTePUCTUK TOJUMEPHBIX MAaTEpHUaJOB C HUX PEUENTYpHBIMH OCOOCHHOCTSIMHU, KadyeCTBOM
HUCXOJIHOTO  CBIpbsA, TONy(haOpUKaTOB ¥  BIMSHUEM TEXHOJOTHYECKHUX JI00aBOK Ha
BBIIIETIEPEUNCIICHHBIE TAPAMETPHI.

Bnaodemu:

- TEOPETUYECKUMH M TMPAKTUYECKUMH HaBBIKAMHM I Pa3pabOTKU KOMIIO3HIMHA ¢
3aJIaHHBIMU PEOJIOTHUYECKUMHU U TEXHOJIOTHIECKUMU CBOWCTBAMH.

3. Kparkoe conep:kanue TUCHUIIAHBI:

3HaueHne JUCHUIIIIMHBI, KaK OHHOﬁ N3 TCOPETUICCKUX OCHOB CHGHHaHBHOﬁ IIOATrOTOBKHN
CTYJACHTOB B obnactu CO31aHUA KOMIIO3UMIIMOHHBIX MOJUMCPHBIX MATCprUaJIOB C 3aJaHHBIMH
cBoiictBamu. Poip peosmormm B Tporeccax CMENICHHS U TepepabOTKH  MOJIMMEPHBIX
KOMHO3PII.[HI>1. CBs3b AUCHUIUIMHBI C CCTCCTBCHHOHAYYHBIMH, HWHXCHCPHO-XUMHUYCCKUMHU U
CTIeUATIbHBIMU KypCaMH.



[IpuMeHeHHE TaloTeHCOAePKAIMX BEIIECTB ISl YIYUIICHUS TEXHOJOTUYECKUX U
9KCIULYaTallMOHHBIX XapaKTEPUCTHUK IOJIUMEPHBIX KOMIIO3UTOB.

Bunsl mMoauduuupyromux 31eMEHTOOpPraHMYecKuX 100aBOK. BnwmsHue no06aBok Ha
MEXaHUYECKUE U TEXHOJOTHYECKNE CBOMCTBA MOJIMMEPHBIX KOMIIO3UTOB.

Kommiekcnoe MOJU(PHUIMPOBAHNE CBONCTB KOMIIO3UTOB c IIOMOIBIO
HOJIUTETpadGTOPITUIICHA.

OcoOeHHOCTH MEXaHMYECKOro IIOBEAEHHsSI cMecedl IMoiuMepoB. MyIbTUILIETHOE
Kpeii3epoBaHue M CABMIOBas TEKydecTb. BiusHue MoaupuuupoBaHus Ha JePOpMaLUUOHHO-
IOPOYHOCTHBIE  XAPAKTEPUCTUKH IOJIMMEPHBIX KOMIIO3UTOB TP OJHOOCHOM PACTSDKEHHH,
yIQpHOM cJIBUT€. AyTOre€3nOHHAas NPOYHOCTh MOJU(PHUIMPOBAHHBIX HAIIOJHEHHBIX KOMIIO3UTOB.
Bnusaune MoauduuupoBaHHS ~SHEPrOHACHIIICHHBIX MOJMMEPHBIX KOMIIO3HUTOB Ha HX
pPEOJIOTUYECKME M TEXHOJIOTMYECKHE XapaKTepUCTHKHM, BHYTPEHHEE, BHEIIHEe TpPEHue,
AIIACTUYHOCTh, HAMOPHOCTh (POPMYIOIIMX TPECCOB MPH HX TepepadboTke, KoI((PUIMEHT
TEXHOJIOTUYHOCTH.

3aKOHOMEPHOCTH TOPEHHS MOAU(DUIIMPOBAHHBIX HSHEPrOHACHIIEHHBIX ITOJMMEPHBIX
KOMITO3UTOB.

[TpuHIMIIBL CO3/IaHMS DJACTUYHBIX OTHEIPOBOJHBIX ITHYPOB Ha MOAM(DHUIMPOBAHHON
HOJIMMEPHO OCHOBE.

4. O0béM yueOHOIl TUCIUIIHHBI

B 3auérnbix B akanmem.

Bunpl yueOHOI paboThI eIMHUIIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AyIUTOPHBIE 3aHITHSI: 0,9 32
Jlexnuu (Jlek) 0,45 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
JlaGopartopus
CamocrositesbHas padora (CP): 1,1 40
CaMocTosTeTbHOE U3YUCHUE PA3AENOB IUCIUTUIHHEI, 1,1 40
MOATOTOBKA K JIA0OPATOPHBIM paboTaM
Buja xkoutpoJisi: 3a4ét / 3k3amen - 3auér

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
"CoBpeMeHHbIe (PU3NKO-XUMUYECKHE METOIbI AHAJIN3A
JHEProOHACHIIIEHHBIX MATePHAIOB"
(b1.B.JIB.6.2)

1. Heau AMCUMIINHBI.

- O03HAaKOMJICHHE C TEOPETUYECKMMH OCHOBAMH M amnmaparypHbiM OQopMIIEHHEM
OCHOBHBIX  (DM3MKO-XMMHYECKHX METOJOB aHajin3a: MAacC-CIIEKTPOMETPUHU, ONTHYECKON
CHEKTPOCKOIMUHU ¥ UMITYJIbCHOM CIEKTPOCKOMMH SJIEPHOI0 MarHUTHOTO pe3oHaHca (IMP);

- O3HAKOMJICHHE C 3a/ladyaMH, pPEIIaeMbIMH C TOMOIIBI0 XUMHYECKHX U (U3HUKO-
XHMHYECKHX METOJIOB aHanu3a i BO matepuanos;

- OpraHu3anus KOHTPOJS KauyecTBa LENEBBIX NPOAYKTOB U PEAKUHMOHHBIX MacC HX
MOJTYYCHHUS,

- YCTaHOBJICHHE CTPOCHUS U OCHOBHBIX (DU3MUYECKUX XaPAKTEPUCTHK HOBBIX COCIMHEHUN;

- UCIMOJIb30BaHHWE (PUBHKO-XUMHYECKHX METOJOB aHaiM3a Il OOHApYyXKEHUsS W
uaeHTudukauu BD MaTepuanoB mpu X HECAaHKIMOHHMPOBAHHOM XpaHEHUH, MEPEBO3KAX M
MCCJIE0OBAHNM OCTATKOB MOCJIE B3PhIBOB ISl PEIOTBPALLECHHS IPOTUBOIIPABHOM ESTEIBHOCTH.



2. TpeGoBaHus K pe3yJibTaTaM OCBOEHUS JUCHUILIHHBI

N3ydyenne pucuumiuuel «CoBpeMEHHbIE (PU3UKO-XMMUYECKHE METOJAbl aHalu3a
SHEPrOHACHIIICHHBIX MATEpUAJIOB» IMPU MOJATOTOBKE CIEHHAIUCTOB MO CHEIUAIbHOCTH
«XUMHYECKas TEXHOJIOTHUS DHEPrOHACBHIIICHHBIX MaTepHalOB W3JEIHi»  HampaBleHO Ha
(GhOopMUPOBAHKE CIIETYOIINX KOMIIETCHITHHA.

Ob6menpodeccnoHaTbHBIX:

- CIOCOOHOCTBIO  HCHOJB30BaTh ~ MaTEeMAaTUYECKHE,  €CTECTBEHHOHAYYHBIE U
WH)KEHEPHBIE 3HAHKS [UIS PEIIeHUs 3a1a4 cBoeil mpodeccronansHoi Aesrensroctr (OITK-1);

- CIOCOOHOCTBIO MPO(ECCHOHAIBHO HCIOIb30BAaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
AHAIUTUYECKOE O0OpYyIOBaHHE, CIIOCOOHOCTHIO K IPOBEIECHUIO HAYYHOTO HCCIECIOBAHUS U
aHaJIM3y MOJYYCHHBIX IIPU €ro MmpoBeaeHuu pe3yiabtatoB (OI1K-2);

[IpodeccrnonanbHbIX:

- CIIOCOOHOCTBIO OCYIIECTBJISATH TEXHOJOTHUECKHI MpOIEcC B COOTBETCTBUU C
pEerJaMeHToOM U HCIOJb30BaTh TEXHUYECKUE CPEICTBA JUIsi KOHTPOJIS €ro OCHOBHBIX
napaMeTpoB, CBOMCTB ChIpbsi ¥ roToBoM npoaykimu (ITK-1);

- CHOCOOHOCTBIO TMPHUMEHSTh COBPEMEHHBIE METOABI HCCIEAOBaHUS, MPOBOAUTH
CTaHJApPTHBICE W CePTH()HUKAIMOHHBIC WCIBITAHUS MaTCPUAIOB, HM3JICTUH U TEXHOJIOTHYCCKUX
nporeccos (ITK-11);

[TpodeccrnonanbHO-crIennaIn3uPOBAHHBIX

- TOTOBHOCTHIO CHHTE3UPOBATh W HCCIEAOBATH (DU3UKO-XUMHUYECKHE, B3pbIBUATHIE U
(U3UKO-MEXaHUYECKUE CBOMCTBA SHEPrOHACHIIICHHBIX KOMIIOHEHTOB IIOPOXOB M  TBEPABIX
paketnbix Tomms (IICK-2.3);

- TOTOBHOCTBHIO TPOBOJUTH CTAHIAAPTHBIC M CEPTUPUKANUOHHBIC HCIBITAHUS TTOPOXOB,
TBEPJABIX PAKETHBIX TOILUIUB, MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUalOB M H3JEIHM Ha HX
ocHoge (I[ICK-2.4).

B pe3yabTare nzyueHus IMCUMIJIMHBI CTYEHT [10JI5KeH:

3name:

- TEOPETUYECKHE OCHOBBI COBPEMEHHBIX METOJOB XUMHUYECKOTO U (PU3UKO-XUMHUYECKOTO
aHayM3a (PU3UKO-XUMUYECKOTO BHICOKOIHEPT€TUIECKUX BEIIECTB;

- COBpeMEHHbIE (U3HKO-XMMHYECKHE U CIEHUAIbHBIE METOJbl HCCIIETOBaHUS
BBICOKO?HEPTETUYECKUX BEIIECTB U U3JIETTUI HA UX OCHOBE;

- METObI UCTIBITAHUN U KOHTPOJIS MapaMETPOB TEXHOJIOTHYECKUX ITPOLIECCOB;

- MeToabl 00pabOTKM TMOJIyYEHHBIX pe3ylbTaToB, paboOTel ¢ OubinoTexamu
CIEKTPaJIbHBIX JAHHBIX U UX UCIONB30BaHuUs A uaeHTtudukanu BO coequHeHwmit,

Ymems:

- UCMOJNB30BaTh HMEIOIIeecs CIelualbHOoe O000pyIdOBaHHE U MPHOOPHl  (PHUUKO-
XUMHYECKOT0 aHaimm3a Juia uccienosanns BOC 1 u3aenuii Ha UX OCHOBE.

Braoems:

- HaBBIKAMH TPOBEJEHUS W OpTraHu3alud paboT C HUCIOIH30BAHUEM XUMUUYECKHX H
(GU3UKO-XMMHUYECKUX METOJOB aHaiuM3a JUIS  peIeHHs [POU3BOJICTBEHHBIX, HAYYHO-
MCCJIEI0OBATENbCKUX M KPUMUHAIMCTHYECKUX 3a71a4;

- MPUHIUIIAMHA Pa3padOTKU METOAMK W MPOTPaMM ISl pelIeHUs aHAJTUTUYeCKUX 3a/1ad B
obmnactu BD marepuanos.

3. Kparkoe conep:kanue TUCHUIIAHBI:

AHaJIUTUYECKHUE 3a/1a4M, PEIIaeMble TIPU CUHTE3€ U MPOU3BOACTBE BD coennHeHuii u B
KPUMUHAIUCTUYECKUX IIeNAX. XHUMHUYECKHe METOAbl aHaimm3a BD coequHeHWd W HX
OoOHapyXeHHUsI.

CrekTpanbHble METOABI aHaiu3a (CIEKTPOCKONHUsS B YIbTPa(UONETOBOM W BUAUMOMN
0o0JacTsax CHeKkTpa, WHQpPaKpacHas CIEKTPOCKOIHsI, MacC-CIEKTPOMETpUs U JPYTHE),
coBpeMeHHOe 000pysoBaHue U paboTa HAa HEM, 0COOCHHOCTH UCIONIB30BaHUs Tipu padore ¢ BD
coenmuHeHUsIMA W Marepuanamu. Crnekrtpockoruss SIMP, wa aromax H, C, N wu



PEHTTEHOCTPYKTYPHBIA aHalW3 TMPU YCTAHOBJICHHH CTPYKTYphl HOBBIX, B TOM YHCIE
MOJIMA30TUCTBIX, BO BemiecTs.

Xpomarorpadus (ToHKOCHOWHAs, xkuakocTHas, BOXKX, BOXXX-MC); ee BO3MOKHOCTH
JUISL KOHTPOJISI MPOW3BOJCTBA U B HAYYHO-HCCIIEOBATEIbCKUX paboTax, B TOM 4YHUCIE NS
obHapy-xenus: BD BemiecTs.

O6opynoBanue i oOHapyxeHus BD BemectB B KOJUYECTBE 10° -107 r wm ¢
KOHIeHTparrei B Bo3ayxe 10— 10° r/i.

JlabopaTtophsbie paboTsl o Y-, UK-cnekrpockonuu u BOXX —MC.

4. O0béM y4eOHOH JUCITHIJIMHBI

B 3auéTHbIx B akanem.

Bunpl yue6HOM paboThI eIUHNIaX gacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AyIMTOpHBIE 3aHATHS: 0,9 32
Jlextum (Jlek) 0,45 16
[Tpaktrueckue 3ansatus (I13) 0,45 16
JlaGopaTopus
CamocrositesbHas padora (CP): 1,1 40
CaMocTosTenbHOE U3YUYCHUE PA3AENOB IUCIUIUIHHEI, 1,1 40
MOJITOTOBKA K JTAOOPATOPHBIM paboTamM
Bua koHTpoJIs: 3a4€T / SK3aMeH - 3auér

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
"IIpuMeHeHHE FHEPTOHACHIIIEHHBIX MATEPHATOB B BOCHHBIX U IPAKIAHCKHUX LEJIAX U
NMPUHIHUIBI UX KOMIIOHOBKH"'
(b1.B.1B.7.1)

1. eau AUCHUIUIMHBI — O3HAKOMJIEHHE OOYYaIOIIUXCS € OOUIMMH TMPUHIUIAMH
CO3/1aHMSI PHEPTOHACBILICHHBIX MaTepuanoB (OM) pa3nuyHOro Ha3HAYEeHUsI — apTUILIEPUMCKUX
nopoxoB, TBEPAbIX pakeTHbIX TomiuB (TPT), MHOrooOpa3HBIX COCTaBOB TPa)AaHCKOTO
MPUMEHEHHUS (1)1 TOPOXOBBIX aKKYMYJIITOPOB JaBJICHUS U Ta30T€HEPATOPOB, BCIIOMOTATEIHHBIX
JBUTATENel KOCMUYECKUX CHUCTEM, METEOPOJIOTHYECKUX M MPOTHUBOTPAJOBBIX PaKeT, MarHUTO-
THIPOIMHAMUYECKIX TE€HEPATOPOB, a’PO30JIBHBIX CHCTEM IT0KAPOTYIICHHS, WHTCHCHU(DUKAINN
I00bIuM HEPTH, aBTOMOOMIIBHBIX MOAYIIEK 0€30MaCHOCTH U T.I1.).

OCHOBHBIMU 33J1a4aM¥ AUCIUIUIMHBI SBIISIOTCS:

- JaTh TPEICTaBICHHE O pPa3HOOOpa3uu  TpeOOBaHUM, TMPETBIBISAEMBIX K
HSHEPrOHACHIIIEHHBIM MaTepuajgaM, CO CTOPOHBI OPYKHSI U CUCTEM TPAXIJAHCKOIO MPUMEHEHUs
(HO OHCPIrC€THYCCKUM U OaJNIMCTUYECKUM mapamMeTpaM, MCXAaHHYECCKMM H PCOJTOrHYCCKHUM
XapaKTePUCTUKAM, YYBCTBUTEIHHOCTH K BHEIIHUM BO3JCUCTBUAM, (PU3MUECKON U XUMHYECKON
COBMCCTHMOCTHU KOMITIOHCHTOB, TEXHOJOTUYCCKUM XapaKTCPUCTUKAM U )Ip),

- J1aTh MPEACTABJICHUE O MPUOPUTETHBIX XAPAKTEPUCTUKAX MPU KOMIIOHOBKE OT/IEIbHBIX
BHUJI0B ITOPOXOB U TOIIJIMB,

- TO3HAKOMHUTh C MPUHIUIAMH M OCOOCHHOCTSMHU KOMIIOHOBKH OCHOBHBIX BHJIOB
IMOPOXOB U TOIIJIMB,

- chopMupoBaTh y OOYYarOMIMXCS CIOCOOHOCTh HAa OCHOBE KOMILIEKCHOTO MOJAX0/a
KOMITOHOBATb Pa3JIMYHBIC OJHCPrOHACBINICHHBIC MATCPUAIIbI, 06najla}01u1/1e OIITUMAJIbHBIMHU
XapaKTePUCTUKAMH, YYUTHIBAIOIIMMHU TOJHBIM HA0Op MPEeabABISEMBbIX K DM pa3HOPOAHBIX U
MIPOTUBOPEUYUBBIX TPEOOBaAHMIA;

HGJII/I U 3ala4i KypcCa JOCTUTAIOTCA C MOMOIIBIO O3HAKOMJICHUA CTYICHTOB!:

- C COBPEMEHHBIM COCTOSHUEM pa3BuTUd MOpoxoB, TPT u cocTaBoB TIpakIaHCKOIO
Ha3HAYEHUs B ICTOPUYECKOM KOHTEKCTE;



- C IPUOPUTETHBIMU XapAaKTEPUCTUKAMU MPU KOMIIOHOBKE OT/AEJIbHBIX BHIOB MOPOXOB U
TOIUIUB;

- C NPUHLMIIAMU U OCOOEHHOCTSIMH KOMIIOHOBKH COBPEMEHHBIX JHEPIOHACBHIIIEHHBIX
MaTepuasoB Pa3IM4yHOI0 Ha3HAUYCHUS U TpeOoBaHUSIMH K DM;

Hucuummuaa "Tlpuaimnsl koMroHoBku DHM pasznuunoro HazHaueHus" Oazupyercs Ha
3HAHUAX M YMEHUSX, MMOJIYYCHHBIX CTyJE€HTaMH MpPU U3y4YeHUU (DU3UKHU, MaTeMaTUKU, oOuieil u
HEOPraHUYECKOW, OPraHNYEeCKOH, (PU3NUIECKON XUMHH, TUCIIEPCHBIX CUCTEM M MOBEPXHOCTHBIX
ABJICHUM, XMMHYECKOM M TEXHUYECKOM TEPMOJAMHAMHUKH, MEXAHHKM WU MaTEpHAIOBEICHUS,
00111el XUMUYECKOU TEXHOJIOTUH, MPOIIECCOB U aNIMapaToB XUMUUYECKOU TEXHOJIOTUH, SKOJIOTHH,
a TAaKXKEe OCBOEHHBIX K Hayaly MpPENoJaBaHUs JAHHON JMCUUILIMHBI CIEHHUAIBHBIX KypCOB
"JHeproHachllIEHHbIE MaTepHaJIbl: BUJIbI, CBOICTBA, NpUMeHeHUE", "BHyTpeHHss OaumcTuka’,
"®Ouszuka mnomumepoB", "Xumus mnomumepoB", "Xumudeckas ¢uzuka OHM", "Teopus
TEXHOJIOTHYeCKuX TporieccoB”, "Texnonorus nepepadorku DHM".

2. TpeOoBaHus K pe3yJIbTATAM OCBOCHM S JUCIUIIMHBI

N3yuenne nucuuminiel «lIpunnunel komnoHoBku OHM pa3nnyHOro HazHadeHHs» MpU
MOJTOTOBKE CIEIUAINUCTOB MO CHEMUANTBHOCTH «XUMHUYECKasi TEXHOJIOTHS YHEPTrOHACHIIIEHHBIX
MaTepuasoB U3/EINi» HalnpaBiIeHO HA (GOPMUPOBAHUE CIETYIOIINX KOMIIETEHLIUH.

OO1IEeKyIbTYPHBIX:
- CIOCOOHOCTBIO K a0CTPAaKTHOMY MBILUICHHUIO, aHanu3y, cuatesy (OK-1);
Ob6menpodeccnoHaTbHBIX

- CIOCOOHOCTBIO  HWCHOJB30BAaTh  MaTeMAaTHYECKHE,  €CTECTBEHHOHAYYHBIE U
UHKCHEPHBIC 3HAHUS JUTS PEIICHHs 3a1a4 cBoei nmpodeccnonansHoi aesitenpaoct (OITK-1);

- CIOCOOHOCTBIO MPO(ECCHOHAIBHO HCIOIB30BATh COBPEMEHHOE TEXHOJIOTUYECKOE U
AHAIUTUYECKOE O0O0pYyIOBaHHE, CIIOCOOHOCTHIO K IPOBEICHUI0 HAYYHOTO HCCIEIOBAHHS U
aHaJIM3Y MOJYYCHHBIX MPHU ero mpoBeaeHuu pe3ynbratoB (OI1K-2);

[IpodeccronanbHbIX:
- CHOCOOHOCTBIO H3y4yaThb HAyYHO-TEXHUUYECKYI0 MH(OpPMAINIO, OTEYECTBEHHBIH U
3apyOexKHbIi ONbIT 0 TemaTuke uccnenoBanuii ([TK-10);
[TpodeccuonanbHO-CIIENMATM3UPOBAHHBIX
- CIIOCOOHOCTBIO YHPABIATh TEXHOJIOTMYECKMMHU HpoIeccaMH TOJXY4EHHUs MOPOXOB,
TBEPJIBIX PAKETHBIX TOIUIUB, MOJUMEPHBIX KOMITIO3UIIMOHHBIX MaTEpHAIIOB W M3JIENHUH W3 HUX, a
TaKXe OTJENIbHBIX KOMIIOHEHTOB, IMPOTHO3UPOBaTh W PEryIupoBaThb HX SKCIUTyaTal[MOHHBIE
CBOMCTBA, OTPENIEIISATH MapaMeTPhl TEXHOJIOTMYECKUX IporieccoB ux monydenus (I[ICK-2.1);

B pezynomame uzyuenusn oucyuniaunvl cmyoeHm 00aMcen:

3name:

— IIMPOKUI CNEKTp HarpaBleHUH npuMeHeHUs: OM B BOGHHOM Jielle U I'paXkJIaHCKUX
OTpacisiX YJKOHOMHUKH CTPaHBI;

— COBPEMEHHOE€ COCTOSIHME pa3BUTUA NOpoxoB, TPT u cocTaBOB TIpakIaHCKOTrO
Ha3HAYCHMUS;

— TpeOoBaHHS K KOMILJIEKCY CBOWCTB SHEPrOHACHIIICHHBIX MaTepHajoB (3HEPreTHKe,
OaJUTMCTUYECKUM  TapaMeTpaM, MEXaHWYECKUM M PEOJOTMYECKHMM  XapaKTEpHUCTUKAM,
YYBCTBUTEIBHOCTH K BHEIIHUM BO3JEHCTBHSM, (PU3UUECKOM M XHMHUYECKOH COBMECTUMOCTH
KOMIIOHEHTOB, TEXHOJIOTMYECKUM XapaKTepUCTUKaM U JIp.), BBITEKAIOIIME W3 YCIOBHM HX
NPUMEHEHHUS;

— TPUHOWANBI W OCOOCHHOCTH KOMITOHOBKHM COBPEMEHHBIX JHEPrOHACBHIIICHHBIX
MaTepuasoB Pa3IMYHOrO Ha3HAUYEHUS;

Ymemn:

— ¢opMupoBaTh M3 KOMILJIEKCA CBOMCTB KaXKJIOTO W3 OTIENbHBIX BUIOB MOPOXOB U
TOIUINB HaOOp MPUOPUTETHBIX XaPAaKTEPUCTUK, YIUTHIBAEMBIX MPHU KOMIIOHOBKE DM B mepByo
ouepe.ip;

—  CO3/1aBaTh COBPEMEHHbBIE SHEPrOHACHIIICHHbIE MaTEPHUasIbl PA3IMYHOI0 Ha3HAUCHUS



HA OCHOBE 3HAHUU MO OOECICUCHHUIO PA3IMYHBIX XAPAKTEPUCTUK DM, OCHOBHBIX MPUHIIUIIOB
KOMITOHOBKH DM M 0COOEHHOCTEH OTACIBHBIX BUI0B OM;

Bnaoemy:

— METOJaMH Hay4yHbIX HCCIIEJOBAaHUI KOMILIEKCA CBOMCTB OM;

—  HaBBIKAMHU KOMITIOHOBKH SHEPTIOHACHIINICHHBIX MAaTEPUAIOB Pa3IMYHOrO Ha3HAYEHUS,
00Ja1al0MKX ONTHMAIBHBIM COCTaBOM C TOYKH 3pPEHHSI OOECIEUYCHHs IMOJIHOTO KOMILIEKCa
TpeOyeMbIX XapaKTePUCTUK (PHEPreTUUECKUX U OAITUCTHYECKHUX [1apaMeTpOB, MEXaHUYECKUX U
PEOJIOTUYECKIX XapaKTePUCTHK, TYBCTBUTEIBHOCTH K BHEUTHUM BO3ACUCTBUSM, (DU3MUECKON U
XUMHYECKOH COBMECTUMOCTH KOMIIOHEHTOB, TEXHOJIOTMYECKUX XapaKTEPUCTHK U JP.).

3. Kparkoe conep:xxanue JMCUMILIAHBI:

upora npuMeHeHHsI U KIacCHU(pUKALUs SHEPrOHACHIIICHHBIX MaTepUaloB BOEHHOTO U
FPaKJIAHCKOTO Ha3HAYeHUs [0 OCHOBHBIM CBOWCTBaM, MapaMeTpaM U XapaKTEPUCTUKAM
(>HepreTHyecKUM U OATMCTHYECKHM IapaMeTpaM, MEXaHHYECKHUM M PEOJOrHYECKUM
XapaKTepUCTUKAM, YyBCTBUTEIILHOCTH K BHEIIHUM BO3JEHUCTBUSIM, (PU3UUECKON U XUMHUUYECKON
COBMECTUMOCTH KOMIIOHEHTOB, TEXHOJIOTMUECKUM XapaKTePUCTUKAM U Jp.).

[IpuopureTHbie XapaKTEPUCTUKU MTPH KOMIIOHOBKE OTACIIBHBIX BUOB TTOPOXOB, TOTUIHB U
COCTaBOB (MUPOKCUIMHOBBIX U OAJUIMCTUTHBIX apTUiUIepuiickux mopoxoB, TPT GamnuctutHoro
U CMECEBOTO THUIIOB, MHUPOTEXHHUYECKUX COCTABOB) KAaK BOEHHOTO, TaK U TPAXKITAHCKOTO
npuMeHeHus. O0630p OCHOBHBIX XapaKTEPUCTUK U CIIOCOOOB UX PEryIHPOBAHUS U 00eCTIeUeHUS.

OcHoBHBIE TpeOOBaHUS K CBOMCTBAM W MPHHIIMIIEI KOMIIOHOBKH OCHOBHBIX BHJIOB
SHEPIrOHACHIIIEHHBIX MAaTEPUAIIOB:

1) apTHUICPUHACKUX IMOPOXOB, B TOM YHCJIE JUISI MOIIHBIX JaJbHOOOWHBIX MOJCBBIX

OpyIuii, TAHKOBBIX U MPOTUBOTAHKOBBIX MYIIEK, MUHOMETOB; OCOOEHHOCTH MOPOXOB
JUTSI MOJTYJIBHBIX METaTeIbHBIX 3apsaoB (MM3);

2) OammucTUTHBIX TOpoxoB © TPT (BBICOKOMMITYIBCHBIX Ui MapiieBbix PJI,
HU3KOTEMIIEPATYpHBIX JJIi TIOPOXOBBIX akkymynstopoB aasineHus (ITAJ]) u
Pa3IMYHBIX Ta30T€HEPATOPOB U JIP.);

3) cmeceBbix TPT, B TOM 4mcie ¢ HCHONB30BAaHUEM HETPAJUIIMOHHBIX KOMIIOHCHTOB
(oKHCITUTENS, TOPIOYETr0), 00ECIEeUNBAIOIINX Harboiee BEICOKYIO SHEPTETHKY;

4) cocTaBoB Ui MHTEHCU(DUKAIIMU T0OBIYM He(TH;

5) TPT st METEOPOTOTHYECKUX U MPOTHBOTPATIOBBIX PAKET;

6) cocTaBOB I aBTOMOOMJIBHBIX TOYIIIEK O€30MaCHOCTH;

7) COCTaBOB IS @9PO30JIbHBIX CHCTEM TOKAPOTYILICHHUS;

8) TBEPIBIX MIa3MEHHBIX TOIUIUB 1T MArHUTO-THAPOIHHAMUYCCKIX T€HEPATOPOB;

9) TPT s BCrioMOTaTeNbHBIX IBUTATENEH KOCMUYECKHX CHCTEM;

10) coctaBoB il THOKHMX YATHMHEHHBIX KyMYyJISTUBHBIX 3apsinoB (YK3) Ha monmumepHoit
OCHOBE;

11) cocTaBOB /IS MOJIyUEHHsI UCKYCCTBEHHBIX aiMa30B aOpa3WBHOTO MHCTPYMEHTA IS
MaITUHOCTPOCHUS.

[Ipu uTeHUM Kypca MOTYT OBITH JOMOJHUTEIHHO PACCMOTPEHBI BOIPOCH KOMIIOHOBKU

JIPYTUX COCTABOB, aKTYaJbHBIX B JIAHHOE BPEMHI.

4. O0béM y4eOHOM JUCHUIJIMHBI

B 3auéTHBIX B akanewm.
Bupl yue6HOI paboThI eIUHUIIAX qacax

O0mas TpyA0eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AyIUTOPHBIE 3aHSITHSI: 0,9 32
Jlexumu (JIek) 0,9 32
[IpakTuueckue 3anstus (I113) - -
JlaGoparopus - -
CamocrositesbHas padora (CP): 1,1 40
CamocTosiTeTbHOC H3YUYCHHUE PA3/ICIIOB AUCITUTUTHHBI 1,1 40

Buja xkoHTpoJisi: 3a4€T / IK3aMeH 1 Ik3ameH (36)




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

"NudopManuoHHbIe TEXHOJOTHH B XUMUH IHEPrOHACHIIIIEHHbIX MaTepuajioB’

(b1.B.JIB.7.2)

1. Heam AuCHMIVIMHBI —  TO3HAKOMHUTb  CTYIGHTOB C  COBPEMEHHBIMH
I/IH(I)OpMaL[I/IOHHbIMI/I TCXHOJIOTUAMHA, IMPUMCHAIOIMIMMHUCA Ha Pa3JIMYHbIX CTAaAUAX HAYYHO-
HCCJIEIOBATENILCKON M MH)KEHEPHON AESITeNTbHOCTH B 00JACTH CHHTE3a, CTPOEHUS, TEXHOJOTHUH,
MMPUMCHCHUA SHCPIrOHACBIICHHBIX MATCPUATIOB.

OCHOBHBIMU 3a7]a4aMU AUCHUILIIMHBI SBISETCS:

Hay4YuUTb CTYACHTOB I10JIb30BATHCA KOMIIBIOTCPHBIM O6€CH€‘-I€HI/IGM, npeaHa3HaYCHHbBIM
JUISL YIpaBJIGHUS TNpUOOpaMH M IKCHEPUMEHTAIbHBIMU YCTAHOBKAMM, NPUMEHSIEMBIX JIs
aHaJIM3a U MCCIICIOBAHUSI CBOMCTB SHEPTOEMKUX MaTepUasoB; Uil cOOpa, aHan3a U 00paboTKu
MOJIyYEeHHBIX JaHHBIX. [[03HAKOMUTH CTYAEHTOB C HIMPOKUM KPYrOM HAYYHBIX KOMITbIOTEPHBIX
nporpamMmm H“ 63,3 JAaHHBIX, HCIIOJIb3YCMbIX IIPHU BBIIIOJHCHHUU TCOPCTHYCCKUX WU INPHUKIIAAHBIX
paboT B 00JIaCTH PHEPreTUYECKUX MATEPHAIIOB.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHMILIMHbI

Nzyuenne aucuuiuiniel «MHpOpMalMOHHBIE TEXHOJOTUH B XUMHUHM YHEPIOHACHIIEHHbBIX
MaTepHajoB» IMpPH TOJATOTOBKE CIIEHUAIMCTOB IO CIEIHATBHOCTH «XUMUYECKas TEXHOJIOTHS
SHEpPrOHACHILEHHBIX MaTepuajoB M3JEIMH»  HalpaBleHO Ha (HOPMHUPOBAHUE CIEIYIOLIUX
KOMITETCHII.

OO1IEeKyIbTYPHBIX:
- CIOCOOHOCTBIO K a0CTPAaKTHOMY MBILICHHUIO, aHau3y, cuaTe3y (OK-1);
Ob6menpodeccnoHaTbHBIX

- CIOCOOHOCTBIO  HWCHOJB30BAaTh  MaTEeMAaTH4YEeCKHE,  €CTECTBEHHOHAYYHBIE U
WHXCHEPHbIC 3HAHUS JJIsI PEICHNUS 3a/1a4 cBoeil podeccronanbHoi nesrenbaoctu (OITK-1);

- CIOCOOHOCTBIO MPO(HECCHOHAIFHO HCIIONB30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHaJTUTHYECKOoe O00O0pyIOBaHME, CIIOCOOHOCTHIO K MPOBEIEHUI0 HAy4YHOTO MCCIIEJOBAaHUS U
aHaJIM3Y MOJYYCHHBIX MPHU ero mpoBeaeHuu pe3ynbratoB (OI1K-2);

[IpodeccronanbHbIX:
- CIIOCOOHOCTBIO M3y4YaTh HAyYHO-TEXHUYECKYI0 HWH(POPMALNIO, OTEYECTBEHHBIH U
3apyOexKHbIi ONbIT 10 TemaTuke uccnenoBanuii (ITK-10);
[TpodeccuonanbHO-CIIENMATM3UPOBAHHBIX
- CIIOCOOHOCTBIO YHPABIATh TEXHOJIOTMYECKMMHU HpOIeccaMH TOJIY4EHHUs IOPOXOB,
TBEPJIBIX PAKETHBIX TOIUIUB, MOJUMEPHBIX KOMIIO3UIIMOHHBIX MATEpHAJIOB W M3JIENUN W3 HUX, a
TaKkXe OTJENbHBIX KOMIIOHEHTOB, INPOTHO3UPOBaTh W PEryJupoBaThb HX OSKCIUTyaTal[MOHHBIE
CBOMCTBA, OTPENIEIISATH MapaMeTPbl TEXHOJIOTMYECKUX IporieccoB ux monydenus (I[ICK-2.1);

B pezynomame uzyuenusn oucyuniaunvl cmyoeHm 00JM4cen:

3namy:

— OCHOBHBIE BO3MOXXHOCTH COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTMHA JUIs
IIOCTAaHOBKM 3ajay, cOopa, aHaiau3a M OOpabOTKM OHKCIEPUMEHTAIBHOW W JIMTEpaTypHOH
UHPOpPMAIIUU B 00JIACTH XUMUH, XUMHYECKON (PU3UKU M TEXHOJIOTHH YHEPrOEMKUX MaTepHAaJIOB;

— o0nmacTh TpHUMEHEHHs, BO3MOXKHOCTH, TEOPETUYECKHE OCHOBBI, OTPAaHUYEHUS
KOMITBIOTEPHBIX MPOrpaMM Il pacyera MapamMeTpoB B3pHIBUATOTO MPEBPAILCHUS YHEPrOEMKUX
MaTepHasoB;

Ymemn:

—  OCYHIECTBJIATH TIOMCK HH(MOPMAIMH 1O (PH3UKO-XHMHUYECKHM, TEPMOXHUMHUIECKUM,
TEepMO(DU3NIECKUM U B3PbIBUATHIM CBOWCTBAM SHEPrOEMKHX COSITUHEHUI B JIOKAIBHBIX M ON-line
0a3ax JaHHBIX, TOMCKOBBIX CHCTEMaX;

— TPHUMEHATh MPOrpaMMHOE OOecredeHue Ui TMOJIydYeHHs JaHHBIX C HpUOOpOB U
000pyI0BaHUSs, SKCIIEPUMEHTAIBHBIX YCTAHOBOK, aHAJIM3a U 00pabOTKU JaHHBIX,

— paccuMThiBaTh  (PU3MKO-XMMHYECKHE, CHEKTpalbHbIE, B3pbIBUAaThlE CBOWMCTBA
SHEPrOEMKHUX COCIMHEHUI;



Braoemw:

—  HaBbIKAaMH KBaHTOBOMEXaHHUYECKOTO pacueTa CTPYKTYPhI, pEaKIIHOHHOW aKTUBHOCTH
C, N, O-mutpocoenuHeHMi#i, pacdyeTra ¥ aHaIM3a KOJICOATEIBHBIX CIHEKTPOB, ASHTAIBIUU
00pa30BaHUs SHEPTETUYESCKUX MATEPHAJIOB C HCIIOJIb30BAHUEM PA3IIUYHBIX METOJIOB.

—  HaBBIKAMH aHAIIM3a CIIEKTPOPOTOMETPUUYECKON U XpoMaTorpadudekoir HHGpOpMaIiu
C MCIOJIH30BAaHUEM CIICIIUATH3UPOBAHHOTO MPOTPAMMHOT0 00ECIICUCHHUS,

— METOJaMH pacyeTa OCHOBHBIX I1apaMETPOB IIPOIIECCOB TOPCHHS W JCTOHALUU
9HEPrOEMKHUX COCTUHCHUH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

3.1. Beenenue

3amaun  kypca. OCOOCHHOCTHM TNPUMEHEHUS KOMIBIOTEPOB U HH(POPMAIMOHHBIX
TEXHOJIOTHI Ha PAa3JIMYHBIX CTAJUSIX PEIICHUS HAyYHbIX M HH)KCHEPHbIX 3anad. [IpuHUuUMbI
MPUMEHEHUS KOMIBIOTEPOB JIsl YIPaBICHUS HAyYHBIMU MPHOOpaMU U SKCIEPUMEHTAIbHBIMU
YCTaHOBKAMHU.

3.2. [IporpamMMHbIe MPOAYKTHI sl TEOPETUYECKOM U 00IIEi XUMUU

[IporpaMMbl KBaHTOBOXMMHYECKOI'O pacyeTa CTPYKTYpbl, CBOWCTB, pPEaKIIMOHHON
aktuBHOCTH C, N, O-HUTPOCOEOUHEHUN C UCIOJIB30BAHUEM PpA3JIMUYHBIX  METOJIOB
MOJIEKYJISIPHOTO MoJenrnpoBaHusi. OcoOEHHOCTH, BO3MOKHOCTH U OTPaHUYEHUS PA3IUYHBIX
MeTOJI0B pacueTra. PacueT u aHanm3 xonedaTenbHbIX CIIEKTPOB. Pacuer sHTanbnuu 0Opa3oBaHus
HHEPreTUUECKUX MaTepUaJIOB.

Kommieke mporpamm ACD Labs. O6paborka SIMP (C"), TIMP, HK- CIIEKTPOB
HUTpocoenuHeHn. [IpuMeHeHne B ®UAKOCTHOM U Tra30Boi Xpomarorpaduu.

3.3. Kommiekc mporpamMm g pacueTa TEPMOJUHAMUYECKHX PaBHOBECUH CIIOKHBIX
reTEePOreHHbIX MHOIOKOMIIOHEHTHBIX CUCTEM IPU MOBBIIIEHHBIX TEMIIEpATypax U J1aBJICHHUSIX.

[IporpaMMa pacuera TEpMOJMHAMUYECKMX PABHOBECHH CIIOXKHBIX TI'€TEPOTEHHBIX
MHOTOKOMIIOHEHTHBIX CHCTEM TIpU TMOBBIIIEHHBIX TemrepaTypax u naaBineHusix — REAL.
TeopeTnueckre OCHOBBI, aITOPUTM pacueTa, BO3MOXKHOCTH MpOrpaMMbl, 001acTh MPUMEHEHHS,
orpaHuyeHus. PacueTsl cocTaBa MpoJyKTOB FOPEHUS U UX TEPMOJMHAMUYECKUX MMApaMETPOB st
MHOTOKOMIIOHEHTHBIX CHCTEM TMpU TIOCTOSSHHOM JaBleHHH wWin o0béme. Pacuersl c
annabaTUYeCKUM pPACHIMPEHUEM. YYeT BIHUSHHUS KUHETHYecKuX (akTopoB. Pacdersl TErmioTsl
TOpPEHMs], CHJIbI M TOTEHIMaNa 10poXa, YAEIbHOr0 UMIYJbca, apaMeTPOB B KaMepe CropaHus
pPaKeTHOTro JBUTATENsl, B CEUEHUH U Ha CPE3€ COILIA.

3.4. IlporpamMmsl pacueTa mapaMeTpoB ACTOHAIINH, YAAPHBIX afuadaT

[Tporpamma pacuera napamerpoB gAetoHanuu SD (Shock & Detonation). Teopetnueckuii
0a3uc, aJrOpuTM pacyera, BO3ZMOXKHOCTU IPOrpaMMbl, OOJACTH HPHUMEHEHUs, OTpaHUuYEHUS,
CpaBHEHHE C 3apyOe)KHBIMU aHAIOTaMHU.

Pacuer nmapameTpoB cTaliMOHapHOM JAETOHAIMM B3pbIBUATHIX cHcTeM. Pacdyer mapameTpoB
JeTOHAllMY, KaKk (DYHKIMHM IUIOTHOCTH M COCTaBa cMecd. PaBHOBecHble M '"3aMOpokeHHbIE"
anuabaTel pacIIUpeHus TPOIAYKTOB JeTOHAIMU. PacueT paBHOBECHBIX M '"3aMOpPOXKEHHBIX"
yaapHbIX anuadar (aauabdat ['ForoHno) MpoIyKTOB B3PHIBA.

IMporpamma "EXPLOSIVE" mis pacuera mapamMeTpoB JETOHAIMH C HCIOJb30BAHHEM
MOJIyDMIIUPUYECKUX METOJIOB.

3.5. Cnenuanu3upoBaHHbIE HAy4YHbIE 0a3bl JAHHBIX

baza nmaHHBIX TEepPMOIMHAMHYECKHUX, TEPMOXHUMHUYECKHUX, TEePMO(DU3MUECKUX CBOWCTB
BetiectB — ASTD. Ananu3 oOpaTMMbIX XMMHUYECKHUX peakuui (BIUSHUS HA UX NPOTEKaHUE
JIABJICHUS U TEMIIEpaTyphl).

ba3za pgaHHBIX MO TEPMOAMHAMHYECKHMM CBOWCTBaM 3HepretTudyecknx marepuanioB ICT-
database. Ee conepxanue, 061acTi IpUMEHEHH S, TOUCK HEOOXOIMMON HH(OPMAITHH.

ba3a naHHBIX 110 CBOMCTBaM M CTAallMOHAPHOMY F'OPEHHIO SHEPIeTUUYECKUX MAaTEpPUAJIOB —
FLAME (PXTY wum. JI.. MenneneeBa). Conepkanue 0a3bl JaHHBIX, IMOUCK HEOOXOIUMOU
uH(pOpMaIii, BO3SMOKHOCTH aHAJIN3A.



baza gaHHBIX MO YyBCTBUTEIBHOCTH PHEPreTHUECKUX MATEPHAJIOB K Pa3JIMYHOTIO poja
MexanudeckuMm BozaehcTBusIM — HAZARD (PXTY wum. JI.M. Menneneesa). [lpunuumner ee
MOCTPOCHHUS M COJEpXKaHKE, MOUCK HeoOXonuMoW HH(OpMAIMH, MPUMEPHl MPUMEHEHUS I
OILICHKH 0€30MaCHOCTU XMMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB.

[Tpumepsl nmpumeHeHus on-line 6a3 AaHHBIX I MOMCKa MHPOPMALUU MO (HUIUKO-
XUMHYECKHM,  TEPMOXUMHUYECKHM,  TEPMOJMHAMHUYECKHM,  B3pBIBYATHIM  CBONCTBaM
sHepreruueckux marepuanoB (6aszpr manHbix NIST, FACT Thermochemical Database, Shock
Wave Database u np.).

3.6. IlporpamMmmHoOe obecriedeHre JUIsl MOMyYeHUs JaHHBIX ¢ PUOOPOB U 000PYAOBAHMS,
aHanu3a 1 00pabOTKU JaHHbIX.

[Iporpammbl I8 TONMy4eHHS W OOpabOTKM  CHEKTPO(YOTOMETPHUUECKOM U
xpomarorpaduueckoit madopmaruu Xcalibur, Soft Spectra, Omnic, MyabTHXpOM.

CneunamuzupoBannass  nporpamma  STATISTICA. Bo3MoXHOCTH — TpOrpamMMmBbl,
UCIIOJIb3YEMbI€ METOIbI, TPUMEPHI IPUMEHEHHUS [IIsl 00paOOTKH U aHAIN3a JAaHHBIX.

3.8.  Hcnonp3oBanue cetu Internet s mowcka HEOOXOTUMON HAYYHO-TEXHHYECKON
uHpopmanuu.

[TouckoBeie cuctemsl ScienceDirect, Scopius, Reaxys u ap. DnexTpoHHas HaydHas
oubnuoreka E-Library. ITarentHsie 0a3zbl ganubix (Ha npumepe Europ’s Network of Patents
Database).

4. O0béM y4eOHOMH JUCHHUIJIMHBI

B 3auéTHBIX B akagem.
Bunel yue6HoI paboThl €AMHULAX yacax

O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AyIMTOpHBIE 3aHATHS: 1 36
Jlexruu (JIek) 1 36
[Tpaktuueckue 3ansatus (I113) - -
JlabopaTopus - -
CamocrositesbHas padora (CP): 1 36
CamocTosiTeIbHOE U3YUYCHHE PA3/IeTIOB JUCITUTUIHHBI 1 36

Buja koutpoJisi: 3a4éT / 3k3amMeH 1 Ok3ameH (36)

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
"CounanpbHo-noauTnyeckas ucropus'
(b1.B./1B.8.1)

1. Heab AUCHMIUIMHBI: TPUOOpETEHHE CTYyJIEHTAMU Hay4yHBIX 3HaHMM B o00JacTu
COLIMAJILHO-TIOJINTUYECKON KHU3HU o01iecTBa yepe3 aHanu3 ucropuu Poccun XX-XXI BB.

2. B pesyabrare u3yYeHUs] JAMCUMIUIMHBI O0y4amllWiicd IO MporpaMmme
CIIelNAIUTETA JOJIKEeH:

Obnadams CIENYIOUTUMA 00WeKYI1bMYPHbLMU KOMIIETCHITUSIMU
- CHocoOHOCTh  aHAJM3UPOBATh OCHOBHBIE OJTalbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO

pa3BuTHs odmiecTBa s popMupoBanus rpaxaancko nosuimu (OK-3).

3nams:

- OCHOBHBIE (paKThl U COOBITHS colMaIbHO-TIoaUTHYeCKOM nctopun Poccun XX-XXI BB.;

- CYIIHOCTb, XapakTep M OCOOEHHOCTH OCHOBHBIX 3TaloB COLMAIbHO-TIOIUTHYECKOM
ncropun Poccnn HOBEWIIEro BpEMEHH;

- 00111e 3aKOHOMEPHOCTHU COITUANIBHO-TIOIUTUYECKOT 0 IIPOIIecca;

- MECTO U POJIb Pa3IMYHbIX COLIMAIBHBIX TPYII B OOILIECTBE;

- BIIMSHUE TOCYJapCTBa U OTAEIBHBIX OOIIECTBEHHO-TIOJIMTHUECKUX CUJI HA UCTOPUUYECKHIMA
porecc.



Ymemn:

- aHaJIM3UPOBATh U MOHUMATh MHUPOBO33PEHYECKHE, COLIMATBLHO U JTUYHOCTHO 3HAYUMbIE
poOJIEMbI HCTOPUYECKOTO IPOLIeCca;

- BECTH JUCKYCCHUIO, apTyMEHTHPOBAHO OTCTAMBATh CBOIO IO3UIMIO MO aKTYyaJIbHBIM
COLMATILHO-TTOJINTUIECKIM COOBITUSIM COBpEMEHHOM nctopuu Poccnu;

- OPUEHTHUPOBATHCS B CUCTEME COBPEMEHHBIX COIIMAIbHO-TIOTUTUYECKUX TEXHOJIOTUI;

- YMETh OMpPEAeATh CeUu(UKY U MECTO OTIEIBHBIX COOBITHI U SBICHUH B COLUAIBHO-
noautuyeckoit uctopuu Poccun XX-XXI BB.

Braoemy:

- KaTeropuaabHO-MOHITUWHBIM aIapaToM U3y4aeMoil TUCIUIUIHHBI;

- METOJIaMHU COIMATBLHO-TIOJIMTUYCCKOTO aHaI3a O0IIeCTBEHHOM KU3HH,

- HaBBIKAMH MOJUTHUYECKON KYJIbTYPBI sl BBIPAOOTKH CUCTEMHOT'O, IIEJIOCTHOTO B3IJIA1a
Ha COIMATBHO-TIOTUTHYECKHUE COOBITHSI.

3 Kpartkoe conep:kanue JMCIUILIHHBI.

Monynsb 1. 'ocynapctBo u nmonutudeckast Bnactsb B ucropun Poccun (XX-XXI BB).

1.1. Ilpeamer counanbHO-NONUTHYECKON HcTopun Poccuu.

MecTo cOoLMaNbHO-NIOIUTUYECKON MUCTOPUM B CHCTEME MCTOPUYECKOro 3HaHus. Mozaemu
IIOHUMAaHUsg W  HHTEPOPETAlMM  COLMAIBHO-NIOJUTHYECKOro  mpornecca. [loHaruitHO-
KaTeropuaJIbHbI amnmapar, MeTo/ibl, (YHKIMH COLUAIBHO-TIOJUTHYECKONW HcTopuu. Tpaguuun
IIOJINTUYECKOTO0 aHaJM3a HCTOPUYECKOro IIpOoLEecca B OTEYECTBEHHOM Hayke. XapakTep u
0COOEHHOCTH MOJIMTHUECKOH KylbTypsl Poccuu.

1.2. TocynapctBo B ucropuu Poccun (XX-XXI BB.).

[lonartue rocymapctBa u ero ¢(yHkuuu. @Dopmbl NpaBieHUs UM T'OCYAApCTBEHHO-
TEPPUTOPUATBHOTO  ycTpoiicTBa. M3meHeHuss ¢GopM TpaBiIeHHS H  TOCYAAPCTBEHHO-
TeppUTOpUaIbHOro ycrpoiictsa B ucropun Poccun XX-XXI BB. IIpobaemsr ¢popmupoBaHus u
pa3BUTHS MapiaMeHTapu3Ma, MPaBOBOT0O rocyAapcTBa M IpaxaaHckoro odmiectsa B Poccun B
XX-XXI BB.

1.3. OBomouus nonutuyeckoro pexkuma Poccun B XX-XXI BB.

IToHsATHE W TUIBI NMOJIUTHYECKUX PEKUMOB. TOTAIUTApU3M, aBTOPUTAPU3M, AEMOKDPATHS.
CoBpeMeHHbIE TEOPUH JEMOKPATHUH.

[Tomntnyeckuit  pexum napckot Poccumn. Ilomutnueckne pexumel  CoOBETCKOTrO
rocynapcrsa. [lonmntruecknii pexxuM coBpemeHHoi Poccun.

Monynps 2. OcHOBHBIE COLMAJIBHO-TIONUTHYECKUE Tpouecchl B uctopuu Poccun XX-XXI
BB. U UX CyOBEKTHI.

2.1. Uneonoruu n naptuu B couuanbHo-noautudeckor ucropuu Poccun XX-XXI BB.

Hcropus craHoBieHus naptuil U napTuiiHOW cucteMel B Poccum. IlapruitHas cucrema
coBpeMeHHOM Poccun.

XapakTepuCTUKN OCHOBHBIX MJICOJIOTUYECKUX TEYEHUN COBPEMEHHOCTH U UX OTPAKEHUE B
ucropun Poccun XX-XXI BB .

2.2. PeBomouuu u peopmMbl B HOBelIei ucropuu Poccun.

PeBomtoniust 1 pepopMbl: MOHATHE U CYIIHOCTb. PEBOIOIMM B pOCCUHCKOM MCTOPUU U UX
nocnencteus. Pepopmbr XX Beka. IlpoOGiaembr MopepHm3anuu coBpeMeHHoOW Poccum.
PecdopmupoBaHre COBpEMEHHOT0 POCCHIICKOT0 O0IIECTBa: MPOOIEMBbI U IEPCTIEKTUBEI.

2.3. XapaKTepucTuKa COIMaIbHO-KIACCOBOM CTPYKTYPBI POCCUHCKOTO OOIIECTRA.

[lonsATHE COLMAIBHO-KIIACCOBOM CTPYKTYPBI: COCIOBHS, KJIACCHI, COLMAJIBHBIC T'PYIIILL.
Tpancdopmanus coruamIbHO-KIACCOBOM CTPYKTYPhI 00IIECTBa HA PA3IMYHBIX dTamax HMCTOPUHU
Poccun.

Monayns 3. Hanuonanensie oTHomieHHs: B Poccum XX-XXI BB. BHemHsiss moauTuka
Poccuu B HOBeMILIEH HCTOPUH.

3.1. HanmmoHaneHEBIE OTHONIEHUS U HalmoHaabHasd nmoautuka Poccun XX-XXI BB.



Ocobennoctu  opmupoBanuss Poccuu Kak  MHOTOHAIMOHAIBHOTO — TOCYAApCTBA;
XapaKTepUCTHKA €€ HAIlMOHAIBHOIO cocTaBa. HalmoHaabHO-rocy1apcTBEHHOE CTPOUTEIHCTBO B
Poccun: ot umnepun k epepannn. DTHOMOIUTHUECKUE IPOLIECCH B COBpeMeHHO# Poccun.

3.2. Buemnss nonutuka Poccun (XX-XXI BB).

HanmonanpHbple MHTEpEChl W BHEIIHSS MOJIWTUKA. BHemHss nonutuka Poccuu B Havane
XX Beka. MupoBble BOWHBI U U3MEHEHHUS B CUCTEME MEXIYHAPOJHBIX OTHOLICHHN. BHemHss
noautuku Poccun Ha coBpemeHHoM Tane. Mecto u ponb Poccun B COBpeMEHHOM MUDE.

4. O0béM y4eOHOH JUCHUILJIMHBI

Bugsl yueOHOM paboThI B 3au. en. B ak.u.
OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyIUTOPHBIE 3aHATHSI: 0,9 32
Jlextmonnekie 3austus (J13) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesibHas padora (CP): 1,1 40
Pedepar/CamocrosiTenbHas mpaktudyeckas pabora 0,5 20
CamocTosiTeIbHOEC U3YUYCHHUE PA3IeTIOB JUCIIUILIMHBI 0,6 20
Bua koHTpoOJIA: 3aUueT / IK3aMeH 1 9K3aMeH
(36)

AHHOTANUs padoyeil MPOrpaMMbl JUCHUILIHHBI
"Conmos1orusi ¥ NCUXO0JIOTHSA ypaBJieHus'"
(b1.B./IB.8.2)

1. Heab aAuCHUNJIMHBI: (OPMUPOBAHHUE y OOYUAIOMIETOCS IIETIOCTHOTO IMPEICTABICHUS

00 yTmpaBiIeHUECKOH JAeITeTbHOCTH.

3agaum AMCHMIIMHBI:

- 3HaKOMCTBO C OCHOBHBIMH TEOPHUSMH M KOHIEMIUSMHU COIUOJIOTUU M TCUXOJOTHH
yIIpaBIICHUS;

- OCBOGHHE OCHOBHBIX KATETOPUH, MOHSITHA M TEPMUHOB COIMOJOTHH U TCUXOJOTHH
yIIpaBIICHUS;

- 3HAaKOMCTBO C OCHOBHBIMH METOJaMH COI[MOJIOTHYECKOrO aHalh3a MpPOIECCOB
YIIPABJICHUS U PAKTUKON UX PUMEHECHMUS;

- MOKAa3 B3aUMOCBSI3U YIIPABIEHUS C PA3TUYHBIMU COLMATBHBIMU MOJICUCTEMAMH 00IIIeCTBa
¥ OTHOCHTEIILHOW CaMOCTOSATEIIBHOCTH 3TOH Cephl.

HCJII/I U 3a/1a41 Kypca JO0CTUTAIOTCH C IIOMOINbLI0O: O3HAKOMIICHHA C TCOPECTUUCCKUMU U
MCTOJOJOTUYCCKUMHU OCHOBAMHU COLMOJIOTHMH W ICHXOJIOTHHU YHPaBJICHUSA; OCBOCHUA OCHOBHBIX
COMUOJIOTMYCCKUX u TICUXOJIOTHUYCCKUX HOHﬂTHﬁ, 3aKOHOMCpHOCTCﬁ O6IJ.ICCTBCHHOFO
YCTpOI\/'ICTBa n pa3BUTHA, O3HAKOMIJICHHUA C METOJaMHU IIPOBCACHUSA KOHKPETHBIX
COMUOJIOTMYCCKUX I/ICCJ'IG,ILOBaHI/Iﬁ U CIIOCO0aMHM aHaIM3a COMAJIbHBIX (baKTOB U SMIIMPHUICCKUX
JaHHBIX.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOEHMS TUCHMIIIHHBI
N3ydyenne mucturuivabl «COLUONIOTHS U TICUXOJIOTHS YIpPaBJIECHHS» IPHU TMOATOTOBKE
CIEUAJIMCTOB 10 CIEHHUATBHOCTH «XHUMUYECKasT TEXHOJIOTUSI DHEPIOHACBHIIEHHBIX MATEPHATIOB
U3JIEHID) HANlpaBJIeHO Ha (OPMUPOBAHUE CIETYIOMINX KOMIETEHIIUH.
OOMIEeKyIbTYPHBIX:
- TOTOBHOCTHIO JI€HCTBOBaTh B HECTAaHAAPTHBIX CHUTYalUsX, HECTU COLMAIBHYIO U
THYECKYIO0 OTBETCTBEHHOCTD 3a npuHsThie pemenus (OK-6);



- TOTOBHOCTBHIO K CaMOPa3BUTHUIO, CaMOpPEATU3AIUU, HCIOJIb30BAHUIO TBOPYECKOTO
noreniuana (OK-7).
Oo6menpodeccnoHaTbHBIX:
- TOTOBHOCTBHIO PYKOBOJIUTH KOJUICKTUBOM B cdepe cBoel mpodeccunoHanbHOM
JEATCIbHOCTH, TOJEPAHTHO BOCIIPUHUMAS COIMANIbHBIC, dTHUUECKHE, KOH(PECCHOHaIbHBIC U
KyabTypHbIe pasanuns (OITK-5).

B pe3ynvmame usyuenus OucuuniIuHbvl 00y4aomuiica 001cen:

3HAMb:

- OCHOBHBIC MOHSATHUS ¥ KATETOPUU COIMOJIOTHH U IICUXOJIOTHH YIIPABIICHUS;

- crien(UKY COLMaIbHO-yIPaBICHUYSCKUX OTHOIIICHUH B OOIIECTBE;

- CONMANbHBIE MEXaHW3Mbl (OPMHUPOBAHHS U YIPABICHUECKOTO PEryIUpOBaHUS
COLIMAJILHBIX TIPOOJIEM.

ymemn:

- QHATU3UPOBATh BIUSIHHE COIHUAIBHBIX 3aKOHOMEPHOCTEH Ha YIPaBJICHYCCKYIO
JIESTCIIBHOCTh M €r0 BO3MOYKHOCTH B pa00Te KOMaHIbl;

- TPUMCHSITH IOJIYYCHHBIC 3HAHUS B MPAKTHYECKOH JEATEIHHOCTH IO TPUHSATHIO
YIPaBJICHYECKUX PEIICHHIA,

- 2¢(deKTHBHO HCIOJNB30BATh COIMOJIOTHYECKHE METOAbl cOopa  counuaibHON
UHpOpMaIUK IS pa3pabOTKH yIPaBICHUYCCKUX 3a/1a4;

- IPUMEHSTH TEOPETUICCKUE TIPUHITUIIBI COIIMATTLHOTO YIIPABIICHUS Ha MPAKTUKE;

- 00pabaThIBaTh MIHMPUYCCKUEC M IKCIIEPUMCHTAIbHBIC JaHHBIC UM MPUMEHATh MX IS
pCILICHHS YIIPABJICHYCCKUX 3a]1a4.

eraoemny:

- HaBBIKAMU JIMAaTHOCTHKH U aHAJIM3a OPraHU3allMOHHO-YIIPABICHYSCKUX TPOOIeM;

- HaBBIKAMH HCIIOJIB30BAHUS METOHOB COLMAIBHON AUArHOCTUKH M COLMOJOrMYECKOIrO
aHaJIM3a B PEIICHUM YIIPABICHYCCKHUX 3a/1a4.

3. Kparkoe conep:kanue JUCHUIIUHBI:

VYnpaBieHue nepcoHanNoM Kak crneuuduyeckas o6nacte ympasineHus. CoaepxaHue
MOHATUSL «yIIpaBJIeHUE NepcoHamom», llenn, cyObeKkTbl, MeToAbl, (YHKIUH YIpPaBICHUSI
nepcoHasioMm. IIpenmMer m MecTO ympaBi€HUsS MEPCOHAIOM B CUCTEME JPYrMX HayK.
[TonuaucuMIuIMHApHBIE HCTOKH YIIPaBJIEHUS IEPCOHATIOM.

CoBpeMeHHasl KalpoBas MOJIMTHKA M KOHIENTyalbHble JTOKyMEHTHI. lloHsATHE KaapoBoii
nonuThku. Ounocodus npennpustud. Kaaposblil JoKyMeHT. 3HaueHHE CTUJIEH PYKOBOJCTBA U
UX BJIMSHUE Ha yIrpaBiieHHe nepcoHaiaoM. Tumsl Bnacti. Ctumu pykoBoactsa. ITogbop u otdop
nepconana. Kpurepuu mombopa um orOopa KaapoB. DTambl OoTOOpa KaapoB. BHyTpeHHHE U
BHEIIHME HCTOYHMKM nepcoHana. OlneHka nepcoHana. Meroasl OLIEHKM II€pCOHaa.
ATTeCTallMOHHBIE JIUCTHI OLIEHKN pabOThI IEpCOHAIA.

3aKOHBI W  MOJENM OpPraHM3allMOHHOIO TOBeAeHMs. Teopunm M TOAXOABI K
OpraHHU3allMOHHOMY IOBEIEHUI0. ACCEPTUBHOCTb. MOTHBaIUs OpraHU3allMOHHOIO IpPOIECCa.
ITonsTne n Mmexann3m mMotuBai. OCHOBHBIE TEOPUM MOTHBAIMU. KapTHHBI 4etoBeKka B TEOPHSIX
TpynoBoil MmotuBaumu: «XY-reopus Makl peropa», Teopus denoBeyeckux OTHOLICHUM, Teopus
«Z» Oyun. BHYTpWIMYHOCTHBIE U IIpolLleCCyallbHblE TeOopuH MoTuBaumu. Hepapxus
norpedHocreit Macnoy, Teopus notpednocreit JI.MaxKnemianna, Teopust ['epridepra, Teopus
crnpasemnmBoctu C.Anamca, reopusi B.Bpyma, Moaens Jloynepa-IToprepa.

®opmanbHble W HedopMalbHble Tpynnbl B opraHuzanuu. llonstue pabGoueil rpymmsbl.
Oyukuuu HedopMalbHbIX Tpymi. ['pynmnosas criodeHHOCTh. [Icuxonornyeckas COBMECTUMOCTD.
Knaccudukamms temnepamentoB. Komannawl. [lonstue komannael. CTaHOBIEHHE KOMAaHJBbI.
JocronHcTBa u HenocTtaTku Komasl. OpranHuzanuoHHble KOHGIUKTHL: [lonstue. Ilpusnaku.
Tunbl  koHQUUKTOB. IIpUYMHBI, JAWATHOCTUPOBAHHE M  TNPEAYNPEKICHHE KOH(IMKTA.
OpraHu3alMOHHas KyJIbTypa: MOHATHE, MOJCUCTEMBI, (pyHKIUU. OpraHu3alloHHas KyJbTypa:
noHsATHe, Tnoacuctembl, (yHkouH. OCHOBHBIE TUIIBI  OPTaHU3AIMOHHBIX  KYJIBTYP.
®@opMUpOBAaHUE KOPIOPATUBHOM  KYJIbTYphl. MeToabl  ymnpaBiI€HUE OPraHU3ALMOHHON
KynpTypoit. O6mmas moaens n3menenus OK.



4. O0beM y4eOHOH JUCHUILJIMHBI

Buzsl yaeOHOM paboThI B 3au. en. B ak.u.
OO01asi Tpy10eMKOCTh IMCUMILIMHBI 110 Y4e0HOMY ILIAHY 3 108
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 mpakTU4eckas padbora 0,5 20
CamocTosiTebHOE U3yUYCHHE Pa3/IeIOB JUCIIUILIMHbI 0,6 20
Bupa xouTpoJsi: 3a4er / 3k3amMeH 1 IK3aMeH
(36)

4.4.4, TIporpaMMbl NPAKTHK

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
"YyeOHast npakTUKa'
(62.Y1, B2.Y2, B2.Y3)

1. Heap y4eOHOM NPAKTUKH — O3HAKOMIIGHHWE CTYJEHTOB C METOJOJIOTUYECKUMU
OCHOBAaMH OpPTraHM3alMU O00pPa30BaTENBHOTO IMpolecca MO MPOGWII0 H3y4aeMOl MpOorpaMMbl
crenuanutera Ha kadpeape XTBMC PXTY um. [I.1. MenaeneeBa, OCHOBHBIMH HaIlPaBICHUSIMU
HAy4YHO-UCCIICIOBATEIILCKONW paboThl Kadenpsl B 00JACTH 3HEPTOHACHIIIICHHBIX MAaTEPHAIOB U
U3JIeNIUi; € AESTENbHOCThIO IPOU3BOACTBEHHBIX, HAYYHO-HCCIIEI0BATEIbCKUX U IMPOEKTHBIX
OpraHu3alii Mo NPOPHII0 H3ydaeMOH NPOTPaMMBI CIICIUAIUTETa, a TaKKe IOTyYeHUE
MEPBUYHBIX MPOPECCHOHANBHBIX YMEHUNH M HABBIKOB MYTEM CAMOCTOSTENILHOTO TBOPYECKOTO
BBITIOJIHEHHS 3a]1a4, TOCTABJICHHBIX MPOTPAMMOM MPAKTUKH.

OcHoBHOUM 3amauell y4eOHOW TpPAKTHKU sBiseTcs (OPMUPOBAHHE Y OOyYaromuxcs
NEPBUYHOTO MPEJCTaBICHUSI 00 OCHOBHBIX 00JacTsIX, 00bEKTax M BUAaX NPo(eccHOHATbHOMN
JEATETbHOCTH, K KOTOPBIM T'OTOBSITCS BBITYCKHUKH, OCBOMBIIME MPOTPAMMY CIELMAIUTETA 1O
BbIOpaHHOM CHeaIN3aLUH.

Vuebubie mpakTuku mpoBoautcs Bo 2-om (B2.V.1), 4-om (B2.V.2) u 6-om (B2.Y.3)
cemecTpax B popMe TEOPETUUYECKUX 3aHATHH U AIKCKYPCHH.

2. TpeGoBanus K pe3yJbTaTaM MPOX0KIEeHUS NPAKTHKH
[TpoxoxaeHre ydeOHOH MPAaKTUKU MpU MOJrOTOBKE CIEUUAIMCTOB M0 CHEIHMAIbHOCTH
«XUMUYECKass TEXHOJOTHSI HSHEPrOHACHIIIEHHBIX MAaTepHAIOB HW3JIENUI» HAMpaBIeHO Ha
(dbopMHpOBaHUE CIEAYIOMINUX KOMIIETSHIUH.
OO11eKyNbTYPHBIX:
- CIOCOOHOCTBIO K a0CTPaKTHOMY MBILICHHUIO, aHanu3y, cuHTesy (OK-1);
O6menpodeccnoHaTbHBIX:

- CIIOCOOHOCTBIO peliaTh 3aJaud Npo(hecCHOHAIBHOM JEATENIbHOCTH Ha OCHOBE
uH(pOpMallMOHHOW U Oubnuorpaduyeckoil KyJabTypbl C MpUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTMM M C YYeTOM OCHOBHBIX TpeOoBaHMN WH(POPMALMOHHON
6e3omacuoctu (OITK-3);

[TpodeccronanbHbIX:

- CHOCOOHOCTBIO OCYHIECTBIISITH TEXHOJOTMYECKHII TpoIlecC B COOTBETCTBUU C
pErJIaMeHTOM M UCIIOJIb30BaTh TEXHUYECKHE CPEACTBA JUIsl KOHTPOJIS €r0 OCHOBHBIX IapaMeTpoB,
CBOMCTB ChIpbsi ¥ roTOBOM Tipoaykiuu (ITK-1);

- CIIOCOOHOCTBIO TPOBEPSATh TEXHUYECKOE COCTOSIHHE OO0OpYIOBaHUS, OPraHU30BHIBAThH
€ro Npo(pUIAKTUYECKUE OCMOTPBI U TEKYILIUI PEMOHT, TOTOBHOCTBIO K OCBOCHHIO M IKCILTyaTalluu
HOBoro o6opynoBanus (I1K-2);



- CHOCOOHOCTBIO JOOMBATHCS COONIOJIEHUST HOPM OXpaHbl TpPyAa, MPAaBUI TEXHUKU
0e30MacHOCTH, MPOU3BOJACTBEHHONW CAaHUTApUU U MOXKapHOM Oe30macHOCTH Ha pabodyeM MecTe
(IIK-3);

- CHOCOOHOCTBIO H3y4yaThb HAYyYHO-TEXHUYECKYI0 HMH(POpPMAIUIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanuii (ITK-10);

B pe3ynomame npoxosicoenusn yueoHo npaKmuKku cmyoeHm 00J1HCeH:

3uams:

— TOpSAOK  OpraHu3allid,  IUTAaHUPOBAaHMS,  IPOBENEHUS U o0ecredeHus
00pa30BaTeNbHON IEATETBHOCTH 110 MPOQUITIO H3y4aeMOM MPOTPAMMEI CIICIIHATTUTETA;

— TOpSAOK OpraHu3aluu, IUITAHUPOBaHUS, MPOBEACHUA W OOECHeYeHHs Hay4yHO-
UCCJIEIOBATEIBCKUX PabOT C UCTOIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHIl;

Ymems:

—  OCYILECTBJIATH MOMCK, 00pabOTKy M aHaIM3 Hay4YHO-TEXHUYECKOW MH(pOpMAIUH IO
npoUITI0 TPONACHHON 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 y4eOHOil MPaKTHKHU

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. O3HaKOMIICHHE C TIEPCTIEKTUBHBIMH HAyYHBIMH pa3paboTKamMu B 001aCTH CO3JaHUS U
INPUMEHEHHs YHEPrOHACHIIICHHBIX MaTepHaoB U u3nenuid. Ilocemenre HaydHbIX J1abopaTopuit
Kadep 1 3HAKOMCTBO C OpraHuzainueil paboThl B HCCIIE10BaTENbCKON J1a00paTOpUH.

3.3. Iloceuienne neicTBYOMUX NPEANPHUATUN MO pa3zpaboTke 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, mpenbsABIsSiEMble K HATMCAHUIO U MPEACTABIECHUIO OTUETA.

KonkperHoe coep:kaHue yueOHON MPaKTHUKU ONpeAessieTcs C Y4eTOM BO3MOXHOCTEH U
MHTEPECOB Kadeapbl, OpraHU3yIOIIeH MPaKTUKY, U MPUHUMAIOIIEN OpraHU3aliH.

4. O0béM yueOHOIl NPAKTUKH

Bcero 2 cemecTp 4 cemecTp 6 cemecTp
Buxpt yuenoii paborss 3au4. ./ 3a4. e1./ 3a4. e1./ 3au. e./

aK.yac aK.gac aK.gac aK.4yac
Oomran TPYA0EMKOCTh
AMCUHIUIHHBL 110 y4eGHOMY 6/216 1/36 2172 3/108
TJIaHy
AYIUTOPHBIE 3AHATHS - - - -
Jlextuu (Jlek) - - - -
[Ipaxtudeckue 3ansatus (113) - - - -
CamocrositeibHas padora (CP):

6/216 1/36 2[72 3/108
Bix koHTposs: 3auer 3auer 3auer 3auer
IK3aMeH/3a4ueT




AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
"IlpousBoacTBeHHAsA NPpaKTHKA'
(b2.111)

1. Heab Mpou3BOACTBEHHOH NMPAKTHKH — MOJYYeHUE NMPO(ECCHOHAIBHBIX YMEHUN H
omnbiTa MPO(PECCUOHAIBHON  NIEATENbHOCTH IYyTEM O3HAKOMJICHHSI C  COBPEMEHHBIMU
TEXHOJIOTHSIMU IIOJIyYEHHUS OCHOBHBIX 3HEPrOHAChIIEHHbIX MarepuanoB (OHM), onbITHBIMU
MPOU3BOJCTBAMHU TMepcrneKTuBHbIX OHM B ycioBHsIX JEHCTBYIOLIETO MPOU3BOJACTBEHHOTO
HPENIPUATHS U OTPACIIEBOIO HAYYHO UCCIIE10BATENBCKOTO HHCTUTYTA.

OcHoBHOM 3ajaveil MPOU3BOJACTBEHHONW NPAKTHKH SBJISETCS NMPUOOpPETEHHE ONBITA
y4acTusl B PeaJbHBIX IIPOU3BOJICTBEHHBIX IIpOLieccax, MPUOOPETEHNE HEOOXOAUMOIO KOMILJIEKCA
HABBIKOB M 3HAHUN, HEOOXOAMMBIX Ui PELICHUS KOHKPETHBIX TEXHOJIOIMYECKUX 3aaay, cOop
uHpopManuy, HEOOXOAMMOM JUIs BBIMOJHEHUS TMPOEKTHOW dYacTH OTuéTa 1Mo pa3pabdoTke
KOHKPETHOM TEXHOJIOTHMYECKOM cTaauu npousBoacTtea JHM.

KonkpeTtHoe coneprkanue Npou3BOACTBEHHON MPAKTUKKU ONPENENIIETCS UHANBUAYAIbHBIM
3aJJaHUEM CTYACHTA C Y4ETOM MHTEPECOB M BO3MOKHOCTEH OpraHu3alui, TJIe OHA BBITIOTHSETCS.
WNupuBuayanbsHOE 3aJaHie pa3padbaThIBaeTCs MO MPO(UIIO CTIENUAINTETA.

IIpousBoacTBenHas npaktuka npopoautces Ha LT "Coroz" r. [I3epxunck M.O.

VYueOHast paboTa Ha MPOU3BOACTBEHHON NpPAaKTUKE 0a3MpyeTcss Ha 3HAHMAX, IMOTYUYCHHBIX
CTyneHTaMH B Kypcax 'lIpoektupoBanue u 0OOpyJOBaHHE 3aBOJOB IPOU3BOJCTBA
HHEPrOHACHIILIEHHBIX MaTepuanoB U u3aenui” u "OCHOBBI TEXHOJOTMYECKOW 0e30IacHOCTU
MIPOU3BO/ICTBA PHEPTOHACHIIIICHHBIX MaTEPHAIIOB".

2. TpeGoBanus K pe3yJbTaTaM NPOX0KIEeHUS NPAKTHKH

[IpoxoxxaeHne MPOU3BOJACTBEHHOW TMPAKTUKU TMPH MOATOTOBKE CHEIHAIUCTOB IO
CHEIUAJIBHOCTH «XUMHUYECKasi TEXHOJIOTUS HHEPrOHACBHIIIEHHBIX MAaTEpUaOB  U3JEIHI»
HalpaBJIeHO HAa (OPMHUPOBAHUE CIETYIOIUX KOMIETEHIHH.

Ob6menpodeccuoHaTbHBIX:

- CIIOCOOHOCTBIO NPO(ECCHOHATBHO HCMOJIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE U
AHAINTUYECKOE O0OpYy/IOBAaHUE, CIOCOOHOCTHIO K TPOBEACHHUIO HAyYHOTO MCCIEAOBAHUA H
aHaJU3y MOJyYeHHBIX MPHU ero mposeaeHnn pe3ynbraro (OITK-2);

- TOTOBHOCTHIO K KOMMYHHKAllMd B YCTHOH M NHUCbMEHHOM (opMax Ha pPYCCKOM U
MHOCTPAHHOM SI3bIKax JIsl pelIeHH s 3a1a4 npodeccuonanbHoii aestensHoctd (OI1K-4);

[TpodeccuonanbHBIX:

- CIIOCOOHOCTBIO OCYIIECTBJIATh TEXHOJOTMYECKHUH MpOIecC B COOTBETCTBUU C
periaMeHTOM M HCIHOJIb30BAaTh TEXHUYECKHE CpEeACTBA JJIsi KOHTPOJISI €ro OCHOBHBIX
apaMeTpoB, CBONCTB ChIpbs U roToBoii npoaykiuu (ITK-1);

- CHOCOOHOCTBIO HPOBEPSITH TEXHUUYECKOE COCTOSHUE O00OpyJoBaHUS,
OpraHU30BBIBATh €ro MPOQPUIAKTUYECKHE OCMOTPBHl M TEKYIIMH PEMOHT, TOTOBHOCTBIO K
OCBOCHHIO M IKCILTyaTaluu HoBoro obopynoBanus (I1K-2);

- CIIOCOOHOCTBIO 100UBATHCS COOJIIOACHUS HOPM OXpaHbl TPYy/a, MPaBUI TEXHUKHU
0e301acHOCTH, NMPOU3BOJACTBEHHON CaHUTApUM M MOXKapHOW Oe3omacHOCTH Ha paboueMm
mecre (ITK-3);

- CIOCOOHOCTBIO K pemieHHuI0 MpodeCCHOHAIBHBIX MPOU3BOJACTBEHHBIX 3ajad,
BKJIIOYAIOIIUX  pa3pabOTKy HOPM BBIPaOOTKM U  TEXHOJOTMYECKMX HOPMAaTHBOB
pacxoJ0BaHUS CHIPhSI, MATEPUAIIOB U DHEPTreTUUECKUX 3aTpaT, oOecredeHrue TpeOOoBaHUU
o CTaHJapTU3allNH, cepTUuhUKaUU " Ka4ecTBY NPOAYKIIUU
(ITK-4);

- CMIOCOOHOCTHIO K aHAJIU3Y CUCTEM aBTOMAaTH3allMy MPOM3BOJCTBA U pa3paboTke
MepOnpuATHii o ux coBepueHcTBoBanuio (I[IK-5).

[TpodeccronanbHO-CIEUANTN3UPOBAHHBIMU:

- CIOCOOHOCTHIO  YHPaBIATH TEXHOJIOTHMYECKUMH MpOLECCaMH  MOJTy4YeHUS
IIOPOXOB, TBEPABIX PAKETHBIX TOIUIMB, IMOJHUMEPHBIX KOMIIO3UIMOHHBIX MaTE€pUAIOB U



U3JICNIMI U3 HUX, a TAK)KE OTJCIbHBIX KOMIIOHEHTOB, MIPOTHO3UPOBATh U PETYJIUPOBATH HX
9KCIUTyaTal[MOHHBIC CBOMCTBA, OMPEACIATh MapaMeTpPbl TEXHOJOTHYECKHX IMPOIIECCOB HX
nonyuyenus (ITCK-2.1);

- CIHOCOOHOCTBIO  pa3pabaThiBaTh METOAUKH M  IPOrPAMMBI  MPOBEACHUS
UCCIICIOBAHUN IMOPOXOB, TBEPABIX PAKCTHBIX TOILIMB, MOJMMEPHBIX KOMIO3HI[HOHHBIX
MaTepHalIOB W HU3IEIUN M3 HUX, METOJAMKH KOHTPOJsS TEXHOJOTHYECKHX IPOILECCOB HX
nonyuyenus (IICK-2.2);

B pezynomame npoxoscoenusn npou3e00cmeeHHON NPAKMUKU CHLYOEHM 00NHCEH:

3namo:

—  YCTPOWCTBO MPOM3BOACTBEHHBIX JIMHHM, CTPYKTYpbl H 0O0OpYIOBaHHS LIEXOB,
TEXHOJIOTUYECKHE OCOOCHHOCTH KOHKPETHOI0 mpou3BoicTBa OHM,;

— TOpSAAOK OpraHM3allM, IUIAHUPOBAHUS, IIPOBEIEHUS U O0ECIeUYeHUs IPOU3BOACTBA
ocHOBHbIX DOHMc ucnonp3oBaHneM COBPEMEHHBIX TEXHOJIOTUM;

— TOpAAOK OpraHu3aluy, IJJaHUPOBAHUS, IPOBEIEHUS ONBITHBIX IPOM3BOJACTB
nepcrekTuBHbIX DHM;

Ymems:

—  OpHUEHTHPOBATBHCS B COBPEMEHHBIX TEXHOJIOTUAX IPOU3BOACTBA WHIUBUIYAJIbHBIX U
cmeceBbIXx OHM u 006nacTsax ux npUuMeHEeHHUs;

— OpHUEHTHPOBATbCS B  COBPEMEHHBIX  TEXHOJOTHSAX  CHApsDKEHUS — U3JEIHi,
coJIepXKalluX UHIMBHUAYyaIbHbIE U cMeceBbie DHM.

Braoemy:

— HaBblKaMM aHalIM3a TEXHOJOTMYECKMX CXEM M TEXHMYECKHUX pPErjJaMeHTOB
MIPOU3BOCTBA OCHOBHBIX JHM;

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO K NMPO(eCCHOHAIBHOM AESITeNbHOCTH MO MPOQUITIO
M3y4aeMOi MporpamMmMsl CIIELUAJINTETA,

3. Kpatkoe coaep:xkaHue yueOHO MPaKTHKH

Opeanuzayuonnoe coopanue (PXTY um. J[.U. Menoeneesa):

* 3HAaKOMCTBO C IIPOTPaMMOM, LEJISIMH U 3aJJa4aMU IPOU3BOJCTBEHHON IIPAKTHKH;

* pa3zbpsicHEHHE 0COOEHHOCTEN MPOXOKACHUSI MPAKTUKU Ha MPEAIPUATHUSAX;

* HHCTPYKTaX 0 OOIIUM I0JIOKEHUSM TEXHUKU 0€30IacHOCTH;

* OIpeJieNIeHre TPUMEPHOTo KaJleHAapHOT0 rpauKa MpoX0kKICHUS TPAKTHKY.

Opeanuzayuonnsie meponpusimus (PLYT "Coro3" 2. /[zepocunck M.O.)

[TpoxoxkaeHune pexKUMHBIX MeponpusThil 1uist foctyna Ha tepputoputo OLIIT "Coro3" r.
Hzepxunck M.O. IlpoxokaeHue HHCTpyKTaxa IO TexHuKe Oe3omacHocTd. I[IpoxoxieHue
CIEIHAIbHOTO MHCTPYKTaXKa [0 PeXUMY NMPaKTUKU. [IpoxoxkieHne pexxuMHBIX MEPONPUITUN Ha
teppuropun OLYJIT "Coroz" r. I3epxunck M.O.u crienuHCTpYKTaxa 1o coopy MarepuaioB Juis
otueta. [IpoxoxaeHne pexxUMHBIX MeponpusThil 11 noctyna Ha tepputoputo OI/IT "Coroz"
r. J[3epxkunck M.O..

O3Hakomumenvhvie MeponpUAMuUsL:

O3nakomiuenue ¢ ucropuen pazpurus npousBoAacTB LT "Coro3" r. A3epxunck M.O.
(my3zeit). Ilocemenne Hay4dHO-TPOM3BOJACTBEHHOTO IIEHTpa: Ja0OpaTOpU U OMBITHBIX
OpOM3BOJCTB, Oecena ¢ BeAymMMHU creuuanuctamu. O3HaKOMIIEHHME C COBPEMEHHOU
TEXHOJIOTHEH MPOU3BOJCTBA HUTPOIPHUPOB, BKIHOYAS BOMPOCHI SKOJOTHM IMPH MPOU3BOJICTBE
HUTPOCOEIUHEHUN — YYaCTKOB KaTaJIUTHUECKOTO CYKUIAHMSI OTXOMASIIMX Ta30B, PEreHepaluu
CepHOM KHUCIOTHl. O3HAKOMJIEHHE C COBPEMEHHOM TEXHOJIOTHMEW MpOM3BOoACTBa m3aennii JOHM
METOJaMU TPOXOJHOTO TPECCOBAHMS, JHUThA TMOJA JaBI€HHEM M CBOOOJHOTO JIMTHA.
Osnakomiienue ¢ ucropued @LJT "Coro3" r. I3epxkunck M.O. u ero ctpykrypoii. [locemenne
nozpaszzeneHuit u madoparopuii MuctuTyTa, Oecena ¢ Beaymmmu crenuanuctamu. [locemenue
UCIBITATENBHOT0 KoMIuIeKca. [locelenue onbITHBIX TPOU3BOJICTB.

Cobop mamepuana 05 6bINOIHEHUS NPOEKMHOU YACMU OMYEMA.



W3ydeHne CTpYKTypbl U 00OpYAOBaHUs LIEXOB MPOHM3BOACTBA KOHKPETHOTO MPOIYKTa B
COOTBETCTBUU C MHAMBHUAYaAIbHBIM 3aanueM. [logpobHoe n3ydeHnre ydactka mpou3BOACTBA [
MOCJIEAYIOLIETO NPOEKTUpOoBaHus. M3ydyeHne annapaTypsl, KOHCYJIbTal[1H.

N3yueHne TEXHUYECKOTO perjaMeHTa Iexa B COOTBETCTBUM C HWHAUBUIYAJIbHBIM
3a7aHueM. l3yueHue cxembl MPOU3BOJCTBA B COOTBETCTBUM C WHAMBHUAYAJIbHBIM 3a/aHHUEM.
Koncynpranuu ¢ paboTHUKaMU 11eXa.

O3HakOMJIEHHE C ammaparypoil MpPOU3BOJACTBA, pa3padOTKa MPEINoIaraeMoil CXeMbl
IIPOM3BOJICTBA B COOTBETCTBUU C MHIUBUIYyaJbHBIM 337aHueM. KoHcynpTanuu ¢ paboTHHUKaMHU
1exa u pyKOBOJAUTENISIMHU NMpakTUku oT PXTY.

N3yueHue KanbKyJsIIUM CTOMMOCTH BBIIYCKA€MOIO IIPOJYKTa B COOTBETCTBUU C
WHJUBUTyaJIbHBIM 33/IaHUEM.

3axnrouumenvhvie MEPONPUAMUL

PexxuMHas npoBepka KOHCIIEKTOB U YEPTEKEN.

[IpoxoxkaeHre  3aKIIOUUTENBHOIO HWHCTPYKTaXa W KOHCYJbTallMd B Y4eOHO-
metoaudeckoM Llentpe. ITpuem 3auera mo mpakTUKE C yYaCTUEM COTPYAHUKOB MPEANPUATUS U
npenoaaBarenel kageapsl (1Mo mexam).

4. O0bémM Npou3BOICTBEHHON MPAKTHKHU

Bunst yueOHOI paboThI O06BémM
B 3auéTHbBIX B akanem.
SIMHHIIAX Jacax
O01as TpyA10eMKOCTh JUCHUIITIHHBI 10 Y4eOHOMY 6 216
ILUIAHY
AyIUTOPHBIE 3aHITHS: - -
CamocrositesbHasi padora (CP): 6 216
WuauBryapHOE 33 JaHHe 1 36
CaMocCTOATEIbHOE OCBOCHUE 3HAHUM, YMEHUH U 5 180
HABBIKOB 110 TIPOrpaMMe TIPOU3BOACTBCHHON MPAKTUKH
Buja uTOroBoro KOHTpoJIsi: 3a4€T / 3K3aMeH 3a4éT ¢ omeHKoM
AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
"[IpenaunioMHas NPAKTHKA - HAYYHO-UCCIeA0BaTebCKas padora'’
(b2.112)
1. Ieap npesIMIIOMHONW NPAKTHKH — HAYYHO-HCCIeI0BATEIbCKOl padoThl —

NpuoOpeTeHNe HaBBIKOB, HEOOXOJMMBIX B JaylbHeHmed mnpodeccHoHaIbHOM JesTelbHOCTH,
MOJIy4eHHUE CTYJIEHTOM HEOOXOJMMOro KOMIUIEKCa HayYHO-MCCIIEI0BAaTENbCKUX JAHHBIX JUIs
YCIHEIIHON 3alUThl BBIMTYCKHON KBaJM(HUKALMOHHON paloThl, a Takxke yriiyOleHHe 3HaHUM B
00J1aCTH HayYHO-UCCIIEI0BATEIBCKON PA0OTHI IO TEME JUIIIOMA.

OcHOBHOIl 3a1aYeil NPpeAIMIVIOMHONl TPAKTHKH sBIseTcs (QOpPMUpOBaHUE Y
0o0y4aromuxcsl LEJOCTHOTO MpeACTaBiIeHUs 00 OpraHu3alud W YIOPABICHUU OTICIbHBIMU
JTanamM M MporpaMMaMM MPOBEJCHUS HAYYHBIX HCCIEIOBAHUN M TEXHMYECKHX Pa3pabOTOK; O
CTPYKTyp€ OpraHH3allid M OCHOBHBIX (YHKIUSAX MCCIEA0BATENbCKUX U YHPaBIECHUYECKUX
NoJpa3JieNieHuil; ydyacTue B paboTe Hay4YHO-MCCIEIOBATENbCKON TIpyNIbl, IMOApa3ieiIeHUs,
BPEMEHHOI'O TPYIOBOr0 KOJUIEKTHBA; IMOJIydeHUE, 0000IIeHne U CUCTeMaTHu3alus JaHHbIX AJIs
BBITTOJIHEHUS BBITYCKHOM KBaJIM(UKAIMOHHONW pabOThl; pa3BUTHE Y OOYUYaIOIIMXCS IMYHOCTHO-
po(hecCHOHANBHBIX Ka4eCTB UCCIIEI0BATENS.

2. TpeGoBaHusi K pe3yJbTaTaM NPOXO0KACHHUA NMPEAIUIIJIOMHON NPAKTHKHA — HAY4YHO-
HCCJIe0BATENbCKOI PadoThI
[IpoxoxxaeHune NpeIAUIIIOMHON MPAaKTUKUA — HAayYHO-HCCIIEN0BATENbCKOW paboThl MpH
MOArOTOBKE CIELUAINCTOB MO CHENUAIBHOCTH «XUMHUYECKasi TEXHOJIOTUSI SHEPTOHACHIILIEHHBIX
MaTepHaIOB U3EJINI» HANpaBJIEeHO HA (POPMHUPOBAHUE CIEIYIOIUX KOMIETEHIUH.
Obwexy1bmypHbIx:
- CIOCOOHOCTBIO K a0CTPaKTHOMY MBILIICHHUIO, aHanu3y, cuaTesy (OK-1);




Obwenpogheccuonanvhvix:

- CHOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTH4YeCKHe, eCTECTBEHHOHAy4YHbIE U
UHXXCHEPHbIE 3HAHMS [Js pelIeHHUs 3adad CBOeH Npo(ecCHOHAIBHOW JeATEeIbHOCTH
(OIIK-1);

- CIIOCOOHOCTBIO MPOPECCUOHAIBHO UCIIOIb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE U
aHAJIUTUYECKOE 000pYyNOBaHME, CHIOCOOHOCTBIO K IPOBEACHHUI0 HAYYHOTO HCCIEIOBaHUSA U
aHaJIM3y MOJIYYCHHBIX MPH ero npoBeacHun pe3ynbratoB (OI1K-2).

IIpogheccuonanvhuix:

- CIIOCOOHOCTBIO OCYHIECTBISATh TEXHOJOTMYECKHH IMpPOIECC B COOTBETCTBUU C
pErIaMeHTOM U UCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUIsl KOHTPOJIS €r0 OCHOBHBIX I1apaMeTpoB,
CBOMCTB ChIpbsl ¥ TOTOBOM npoaykuuu (I1K-1);

- CIIOCOOHOCTBIO M3y4yaTh HAayYHO-TEXHUYECKYI0 HH(POPMALMIO, OTEYECTBEHHBIH MU
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanuii (ITK-10);

- CIIOCOOHOCTBbIO IPHUMEHSATh COBPEMEHHbIE METOAbl HCCIIEIAOBAaHUS, MPOBOJIUTH
CTaHJApTHBIE M CEPTH(PHUKAIMOHHBIC HCIBITAHUS MAaTEPUANOB, HM3ACIUN M TEXHOJIOTHYECKHX
nporeccos (ITK-11);

- CIIOCOOHOCTBIO TUIAHUPOBATH M TPOBOAUTH HEOOXOIMMBIA KCIIEPHMEHT, KOPPEKTHO
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHBIE pe3ynbraThl ([TK-12);

- CIIOCOOHOCTBIO K HAITMCAHUIO OTYETOB, pedepaToB, MyONMKAUUKA W MyOITMYHBIX
oOcyxneHuil, GopMyIMpoBaTh MPAKTUUYECKUE PEKOMEHJALMU MO HCIIOJIBb30BAaHUIO PE3Y/IbTAaTOB
Hay4HbIX uccienoBanuii (ITK-13);

- TOTOBHOCTBIO B COCTaBE I'PYMIbI MIPOBOJUTH IKCHEPTH3Y MPOUCHIECTBUH C ydacTHEM
DHEProHACHINICHHBIX MaTepuanoB u u3aeiui (I1K-18).

IIpogheccuonanvro-cneyuanuszuposannwix:

- CIIOCOOHOCTBIO pa3pabaThIBaTh METOAMKH H IMPOTPAMMBI TPOBEACHUS UCCIIETOBAHHIA TOPOXOB,
TBEP/IbIX PAKETHBIX TOIUIMB, NOJMMEPHBIX KOMIO3ULMOHHBIX MAaTEpUAOB U U3JIEIUN U3 HUX, METOJIUKU
KOHTPOJISI TEXHOJIOTHYECKUX TporieccoB ux monydenus (I[ICK-2.2);

- TOTOBHOCTBIO CHHTE3MPOBATh U MCCIENOBaTh (PU3MKO-XMMHUYECKHE, B3pbIBUATHIE U (DU3ZHUKO-
MEXaHUYECKHE CBOWCTBA DHEPrOHACHIIICHHBIX KOMIIOHEHTOB IOPOXOB M TBEPHBIX PAKETHBIX TOIUINB
(IICK-2.3);

- TOTOBHOCTBIO TIPOBOJMTH CTaHAAPTHHIE U CEPTU(PUKANMOHHBIE UCIIBITAHUS TIOPOXOB, TBEPBIX
PaKETHBIX TOILTHB, MTOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaIoB U u3nenuii Ha ux ocHose ([ICK-2.4).

B pesynbmame  npoxoscoenus  npeoOUNNOMHOU  NPAKMUKU  —  HAYYHO-
UCC1e008amenbCKoil padomul 00yUAIOUWUIICA OO0IHCEH:
3nams:

— OCHOBBI OPTaHU3ALMH U METOJOJIOTUIO HAYUHBIX UCCIIEIOBAHNN;

— COBpEMEHHbIE HayYHbIE KOHLENIIMU B 00JIaCTH SHEPrOHACHIIIEHHBIX MaTEPUAIIOB,;

— CTPYKTYpPY ¥ METO/Ibl YIIPaBJIEHUSI COBPEMEHHBIM ITPOU3BOJICTBOM SHEPTOHACHIIIICHHBIX
MaTepUaoB.

Ymemn:

— paboTaTh ¢ HAYYHBIMH TEKCTaMH, TOJIb30BATHCS HAYUYHO-CIIPABOYHBIM allapaToM;

— 00pabaTbIBaTh, aHATU3UPOBATH MOJyYEHHbIE SKCIIEPUMEHTAIbHbIC IaHHBIE;

— 0OpPMIISTH pE3yAbTATHI HAYYHBIX UCCIICTOBAHMIA;

— HUCIIOJIb30BAaTh  TOJMyYEHHBbIE  TEOPETUYECKHWE  3HAHUS Uil  MPOEKTUPOBAHMS
TE€XHOJIOTMYECKUX JIMHUN TPOU3BOJCTB SHEPTOHACHILIEHHBIX MAaTEPHAJIOB.

Bnaodemu:

— HaBbIKAMU CaMOCTOSTEIbHOW Hay4HO-HCCIEA0BATEIbCKON AeSITeNTbHOCTH, paboThl ¢
MCTOYHUKAMU Hay4yHOU nH(popManuu, peepupoBaHusi HaydHbIX MyOJIMKAIIHiA;

— METO/IaMH IIPOEKTHPOBAHUS OCHOBHBIX M BCIIOMOTaTEJbHBIX LEXOB IPOU3BOJACTBA
HHEPTOHACHIICHHBIX MAaTEPHAJIOB, CIIOCO0AMH pacyeTa TeXHOJIOTHIYECKOT0 000pyI0BaHHUS.



3. KpaTkoe conep:kaHue npeJIuIIOMHONH NPAKTHKH — HAYYHO-HCCIe10BATEbCKOI
padoThI

BBenenne — menu W 3a7aud NPEATUIUIOMHON NPAaKTUKA — HAYYHO-HCCIIEAOBATENBCKOM
paboTHI.

Opranuzanys 1 OCyIIECTBICHNE HAYYHO-UCCIIEA0BATELCKON eI TEIbHOCTH.

Brmonnenne nHauBuayanbHOTO 3amanus. OOoOIIEHHE M CHCTeMaTH3alMs JaHHBIX JUIS
BBITOJIHEHUS! BHITYCKHOM KBaJTM(UKAITMOHHON pabOTHI.

KonkpetHoe coaep)kaHHE MNPEIAUIUIOMHON MPAKTUKH — HAyYHO-HCCIIEI0BATEIBCKON
paboThl ompenensercs WHAMBHAYAIbHBIM 3aJaHUEM CTyJeHTa C Y4YETOM HMHTEPECOB U
BO3MOXKHOCTEH OpPraHU3alfii, TJie OHA BBITIOIHACTCS.

WNunuBuayanbHOE 3alaHue pa3padaTbBaeTcs MO MPO(UII0 CIENUATFHOCTH B CTPOTOM
COOTBETCTBUH C TEMOH BBITYCKHOW KBaJIH()UKAIIMOHHOM PabOTHI CIIeUaICTa.

4. O0béM npeIUNIOMHON NPAKTUKH - HAYYHO-HCCJIeJ0BATeIbCKOM padoThl

Bunsr yue6HOM paboThI O0BéM
B 3auétHbBIX B akamem.

eIMHULIaX yacax
OO0mas TpyA0eMKOCTb JUCHHUILIUHBI 10 Y4eOHOMY 21 756
TUIAHY
AyAUTOpPHBIE 3aHATHS: - -
CamocrositesbHas padora (CP): 21 756
WuauBuayaibHOe 3a1aHKe 10 360
CamMocTosATEIbHOE OCBOEHUE 3HAHUM, YMEHUH U 11 396
HaBBIKOB I10 IPOrpamMMe TPEIUTIIOMHOM MPAKTHKU —
HAy4YHO-HCCIIEIOBATEIbCKON pabOThI
Buja uToroBoro KOHTpoJIsi: 3a4€T / IK3aMeH 3auér

4.4.5. TocynapcTBeHHAsi UTOTOBasi ATTECTAIUSA

AHHOTaALUA
pado4eii MPporpaMMbl rOCyAapCTBEHHOM UTOTOBOM ATTECTAIIUMN
(B3)

1. Heap rocynapcTBeHHOil MTOroBOW aTTecTAllMM — OOBEKTUBHAS OIICHKA YPOBHS
c(hOpMUPOBAHHOCTH  OOIIEKYJIBTYPHBIX, O0OMIENPOPECCHOHATBHBIX U MPOdhecCHOHATBHBIX
KOMIIETEHIINI BBIMTYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTHU K BBIMOJTHEHUIO MPOGECCHOHATBHBIX
3a/1ay.

3amaun rocyJapcTBeHHONl WTOrOBOM AaTTeCTAllMM — YCTAaHOBJIEHHE COOTBETCTBHS
COJIEpXKaHUs, YPOBHS M KauyecTBa TOJTOTOBKH BbIMyCKHHKA TpeOoBanusiMm OI'OC BO;
MOTHBAIIMSI BBITYCKHUKOB Ha JAlbHEWIIIEe TOBBIIIICHHE YPOBHS KOMIIETEHTHOCTA B M30paHHOM
cdepe npodecCHOHATBLHON JIEATETHPHOCTH HA OCHOBE YIIYOJCHHS U PACcIIMPEHHs TMOTyYEeHHBIX
3HAHU M HaBBIKOB IIyTEM TPOJOJDKEHUS TIO3HABATEIBHOW JEATENHbHOCTH B  cdepe
MPAKTUYECKOTO TPUMEHEHUS 3HAHUW U KOMITETCHIIUH.

2. BBIMyCKHWK, OCBOMBIIMI MNpOTpaMMy CHelHaanTeTa Mo crnenuanbHocTH 18.05.01
«XUMHUYECKask TEXHOJOTHSI 3HEPrOHACBHIIICHHBIX MaTepHajoB W3JENuiy», creruanu3amms Ne 2
«XUMUYeCKasi TEXHOJIOTHS TIOJTMMEPHBIX KOMITO3UIINN, IIOPOXOB U TBEPJBIX PAKETHBIX TOTUINBY
JIOJDKEH 00J71a/1aTh OOIEKYIbTYPHBIMH, OO0IIENpodecCHOHATbHBIMU, MPO(MECCUOHATBHBIMU U
CHeUHATbHBIME  MPO(PECCUOHABHBIMU  KOMITETCHLIUSMH, TE€PEYUCICHHBIMH B paszzaene 3
HaCTOSIICH 001Ie00pa3oBaTeILHON TPOTrPAMMBI.

3aBepmarommM  dTanioM oOyudeHuss mo cnenuanbHocTH  18.05.01 «Xwummueckas
TEXHOJIOTHSl HHEPrOHACBHIEHHBIX MaTepuaioB M3ACNUil», clenuaiu3anul «XuMHYecKas




TEXHOJIOTHS IOJIMMEPHBIX KOMIIO3UIMI, NOPOXOB M TBEPABIX PAKETHBIX TOIUIUBY SBIIAETCS
3alUTa BBITYCKHON KBATU()UKAMOHHOM pabOThI CIICIHAIICTA.

B pesynbrare mpoxoKAEHUS TIOCYAAPCTBEHHOM HTOrOBOM aTrTecTaluy (BBIIOJIHEHUS
BBIITYCKHON KBaTH(PUKALMOHHON pabOThI) CTYACHT JOJIKEH:

3HAMb:

— TOpAJOK OpraHu3aluy, IUIAHUPOBAHMSI U IPOBEIEHUS HAYYHO-UCCIIEI0BATENbCKUX
paboT ¢ UCMIOJNB30BAaHUEM IIOCIEAHUX HAYYHO-TEXHUYECKHUX JIOCTHKEHUH B 00JIacTH
HHEPrOHACHIILIEHHBIX MaTepUAJIOB,;

— METOJbl CHUHTE3a M MCCIENOBaHUS (U3UKO-XUMHUECKUX, B3pPBIBUATHIX U (PU3HKO-
MEXAHUYECKUX CBOMCTB MHAMBHUAYAIBHBIX U CMECEBBIX B3PbIBUATBIX MATEPUAIIOB;

— COBpPEMEHHbBIE HayYHbIE€ TEHJACHIIMY Pa3BUTHUS YHEPIOHACKHIILIEHHBIX MAaTEPUAJIOB;

— OCHOBHBIE TEXHOJIOTMYECKHE Iporecchl 3(P(HEKTUBHOrO U 0€30MaCHOrO IMOJyYEHUS
HHEPrOHACHIILIEHHBIX MAaTEPUAJIOB U U3/EIINI;

ymemy:

— CaMOCTOSITEJIbHO BBISBISTH NEPCIEKTUBHBIE HAIIPABJICHUS HAy4YHBIX HMCCIIEI0BaHUM,
00OCHOBBIBaTh AKTYaJIbHOCTb, TEOPETUYECKYI0 M MPAKTHYECKYI0 3HAYUMOCTh IPOOJIEMBI,
IIPOBOAMUTH 3KCIEPHUMEHTAIbHBIE HCCIEIOBAHMS C HCIIOJIIb30BAHHMEM COBPEMEHHBIX IPHOOPOB,
aHAJIM3UPOBaTh W MHTEPIPETUPOBATh IOJIYYEHHBIE pe3yJbTaTbl, MOJrOTaBIMBAaTh OTUYETHl U
nyOJIMKalUU O pe3yJbTaTax UCCIeJ0BAHUM;

— OCYUIECTBJIATh IIOMCK M aHalU3 HAay4yHO-TEXHUYECKOM HHpopMauuu B 00JaCTH
HHEPrOHACHIILIEHHBIX MaTEpPUaJOB M U3JEIMNA C LEJIbI0 HAYYHO-IPAKTHUUECKONH W MaTEHTHOU
HNOJJEPKKU TPOBOAUMBIX MCCIIEI0BAHUM;

— IDPUMEHATH 3HAHUS [0 XUMHM U TEXHOJOIMM HWHAMBUIYAJIBHBIX M CMECEBBIX
B3pBIBYATHIX MATEPHAJIOB U UX OTJEJIbHBIX KOMIIOHEHTOB JUI YIPABJIEHHS TEXHOJIOTMYECKUM
IPOLIECCOM, TPOTHO3MPOBAHUS M PETYIMPOBAHMS OCHOBHBIX HKCIUIyaTAallMOHHBIX CBOMCTB,
IIOCTAaHOBKM 3a/lay 10 HCCIIEJOBAHUI0 U IPOEKTUPOBAHHIO TEXHOJOTUU HOBBIX B3PBIBUATBIX
MaTEpUasIOB U U3JIEIN;

enadems.:

— METOJOJIOTUEH W METOIMKOW IPOBENEHUS HAy4YHBIX HCCIIEIOBaHUM; HaBbIKaMHU
CaMOCTOSITEJIbHOW HayYHOU U UCCIIEA0BATEIIbCKON paboTHI;

— HaBbIKaMHM palOOThl B KOJUIEKTHBE, IJIAHUPOBAHUS M OpPraHMU3alUU KOJUIEKTUBHBIX
Hay4yHBIX  MCCIEJOBAaHUN; COBPEMEHHBIMH  METOJAaMH  MHCCIENOBAaHUSA M aHalIMsa
HHEPrOHACHIIIEHHBIX MaTEpUAIIOB,;

— HaBbIKaMH INPOBEJIEHUS UCCIICJOBAHUNM MHIUBUAYAJIBHBIX U CMECEBBIX B3PBIBUATBIX
MaTEpUaoB, WX MCIOBITAHUM W KOHTPOJS IapaMeTPOB TEXHOJIOIMYECKHUX IIPOLIECCOB HX
MOJIyYEHUS;

— HaBbIKAMH BBINOJIHEHUS] WH)KEHEPHBIX pacyeToB, O0OECHeYMBAIOIIUX MpPOBEIECHUE
CYIIECTBYIOILIEIO TEXHOJOIMYECKOro TMpollecca WM BHECEHHUS B HEro HEOoOXOAMMBIX
JNOIOJHEHUH U U3MEHEHUH.

3. Kpartkoe cogep:xkaHue rocy1apcTBeHHOM UTOr0OBOM aTTecTalumn

I'ocynapcTBeHHass UTOroBasi arrecTanus oOydarommxcst B (opMe 3aliuThl BBITYCKHOMN
KBaJIM(UKAIIMOHHOM paboOThl MPOBOIUTCS TOCYAAPCTBEHHOM SK3aMEHAI[MOHHON KoMmHccHen
(I'SK).

3amuTa BBHITYCKHOW KBaJU(UKAIIMOHHOW PabOTHI SBIISETCSA 005S3aTeIbHONW IpPOLEaypOit
UTOTOBOM  TOCYJIapCTBEHHOM aTTeCTallud CTYACHTOB BBICIIMX  Y4€OHBIX  3aBEJCHHIA,
3aBepIIAOIIUX OO0y4YeHHE IO HaIpaBJIEHWI0 MOJArOTOBKU crneruanurera. OHa NpPOBOAUTCS
nyOoJIMYHO Ha OTKpBITOM 3acefaHuu ['OK cornacHo yTBep»A€HHOMY JEKaHaToM rpaduky, Ha
KOTOPOM MOTYT MPUCYTCTBOBATh BCE JKEJIAIONIHeE.

Marepuassl, IpeACTaBIIEMbIE K 3aIIUTE:

BBITTYCKHAs KBaTu(UKaImOHHas paboTa (MOSCHUTEIbHAS 3aITUCKa);

3ajaHue Ha BeimoaHeHue BKP;

oT3bIB pykoBoauteist BKP;



peuensus Ha BKP;

npe3eHTanus (pa3IaToYHblid MaTepral), MOAMKCAaHHAS PYKOBOIUTENIEM;

JIOKJIa/.

B 3amaun I'OK BXOIAT BBISBICHHE MOATOTOBICHHOCTH CTYJEHTa K MPOodheCcCHOHATBHOMN
NESATEIIbHOCTH W TPHUHATHE PEUICHWS O BO3MOXXHOCTH WIPHCBOCHUS €My KBaTu(pUKAIUN
CHHXKCHEPY.

Pemennie 0 MpUCYXJACHUM BBIMTYCKHUKY KBaTU(UKAIIMUA «HHXKEHEP» MPUHUMACTCS Ha
3acenannu ['OK mpocThiM OOJIBITMHCTBOM MPU OTKPHITOM TOJIOCOBAHWU YJIEHOB KOMHUCCHU Ha
OCHOBaHUHU pE3yJbTAaTOB HWTOTOBBIX HCHBITAHUN. Pe3ynbTarbl ONpeAenstoTcs OLIEHKaMU
COTIUYIHOY, «XOPOIIIOY», KyJAOBJICTBOPUTEIBHOY, «HEYTOBICTBOPUTEIHLHOY.

OOyuJaromumiics MMEeT TPaBO IMOAATh B alMCUIAIUOHHYI0 KOMHCCHUIO ameIUISIUI0 O
HapyIIEeHNH, TI0 €T0 MHEHHUIO, YCTAHOBJICHHOU MPOIICAYPHI 3aIIUThI

4. O0beM rocy1apcTBeHHO UTOTOBOM aTTeCTAMU

[locynmapcTBeHHass WtoroBas arrecramusi npoxomuT B 11 cemectpe Ha 0a3e 3HaHUH,
MOJIYYEHHBIX CTYJACHTAMH NMPH H3ydyeHuu aucuuruind crneuuanbHoctd 18.05.01 «Xumuueckas
TEXHOJIOTHSI SHEPTOHACKHIIICHHBIX MAaTePUAIIOB H3JCTHiy, crenuanu3anus Ne 2 « XuMudeckas
TEXHOJIOTHS TIOJIMMEPHBIX KOMITO3HIINH, ITOPOXOB U TBEPABIX PAKETHBIX TOTLIHB.

KonTtpons 3HaHmii  oOydaroluxcsi, IOJYYEHHbIX IIPU  OCBOCHHU OCHOBHOM
o0pa3oBaTenbHONl  MpOrpaMMBbl,  OCYyIIECTBIsieTcss B ¢GopMe  3allUThl  BBIMYCKHOMN
KBTH(DUKAIIMOHHOW PabOTHI U TIPUCBOCHUS KBATH(PUKAIIUN «HHKESHEDPY.

Bunst yueOHOI paboThI Beero
B 3au. ex. B akaj. gacax
O01as Tpy10€eMKOCTb M CUUILIHHBI MO 9 394
y4eOHOMY IIAHY
CamocrositesbHas padora (CP): 9 324
Boinonnenue, Hanucanue u opopmienre BKP 9 324
Buja konrpoJsi: 3amura BKP +

4.4.6. ®akyJbTATUBBI

AHHOTanusA pado4eil NporpaMmel
«I'pakpanckas 3a11UTa B Ype3BbIYAHHBIX CUTYAUMAX)
(PTA.1)

1. Heap aucoMmMIMHBI — TOJATOTOBUTH CTYAEHTA K OCMBICICHHBIM IPaKTUYECKUM
JIEHCTBUSAM IO O0ECNeYeHHIO CBOEH 0e30MacHOCTH M 3allluThl B YCIOBUSX BO3HUKHOBEHUS
Ype3BbIYalHON CUTYalluy IPUPOJHOTO, TEXHOTE€HHOTO M BOEHHOTO XapakTepa.

3agaua u3y4deHus: cBOIUTCS K (GOPMUPOBAHHIO YMEHUN U HABBIKOB, MMO3BOJISIIONIMX Ha
OCHOBE M3YYEHHs OMACHBIX M MOPAXaroIuX (PaKTOpOB Upe3BBIYAMHBIX CUTYAIMi MPHPOTHOTO,
TEXHOT€HHOI'O M BOEHHOI'O XapakTepa, APYIMX ONAcHOCTEM yMENO pelaTh BOIPOCHl CBOEH
0€30IaCHOCTH C MCII0JIb30BAaHUEM CPEACTB CUCTEMBI IPAKIaHCKOW 3aIUTHI.

2. TpeOoBaHusl K pe3yibTaTaM 0CBOCHHS IMCHMILINHBI

N3yuenue nucuumiubbl «['pakaaHckas 3aliuTa B YPE3BBIYAHHBIX CHUTYyalUsAX» MpHU
MOJIFOTOBKE CIEUAINCTOB MO CHENUAIBHOCTH «XUMUYECKasi TEXHOJIOTHS YHEPTrOHACHIIIEHHBIX
MaTepHaJioB U3JIENIN» HaNpaBIeHO HAa (OPMHUPOBAHNE KOMITETEHIIUH.

OOmeKyIbTYpHBIC:

- CIIOCOOHOCTBIO HCHOJB30BATH  OCHOBHBIE METOJbI 3aIUTHI MPOU3BOJICTBEHHOTO
MepCcoHalla M HACEJICHWS OT BO3MOXKHBIX TIOCIEJCTBUN aBapwii, KaTtacTpod, CTUXUHHBIX
0eICTBHIA, CTIOCOOHOCTHIO UCTOJIb30BAThH NMPHEMbI IEPBOI MOMOILU B YCIOBUSAX YPE3BbIUAWHBIX
curyanwmii (OK-9);



B pesynomame usyuenus Oucyuniunol 00y4aouuiica 00aMcen:

3Hamb:

—  XapaKTEepPUCTUKU TNPUPOAHBIX OEICTBUI, TEXHOTCHHBIX aBapuil M KaracTpod Ha
pagualoHHO, XUMHUYECKU U OMOJIOTHYECKHU ONACHBIX 00BEKTaX, Mopakarouye (hakTopbl Ipyrux
ONacHOCTEH;

—  OCHOBBI BO3JCHCTBUS ONACHBIX (PAKTOPOB YPE3BBIYAMHBIX CUTyallUi Ha YeJIOBEKa U
IIPUPOJHYIO Cpely, AOIIYCTUMBIE NPEACIbHBIE KPUTEPUH HEraTUBHOIO BO3JCHCTBHS;

— Mepbl 0e30MacHOro TMOBEACHUS MpH MpeObIBaHUM B pailoHax (30HaX) IMOXKapoB,
PaTMOaKTUBHOT0, XUMHUYECKOTO U OMOIOTUYECKOTO 3arpsi3HEHHUS;

— CcIocoObl M CpEJCTBa 3alUThl YEIOBEKa OT BO3ACHUCTBHUS MOpaXkaroliux (pakTopos
Ype3BbIYAHBIX CUTYaLMi IPUPOAHOrO, TEXHOTEHHOTO U BOCHHOI'O XapakTepa.

ymemp:

—  HCHOJb30BaTh CPEICTBA 3alLUTHl OPraHOB [JBIXaHUS U KOXKU, MEIULUHCKUE JUIS
CaMO3allUThl U OKA3aHUS TOMOLIY IPYTUM JIIOJSM;

— TPUMEHATH NEPBUYHBIE CPEACTBA IOKAPOTYIIEHUS IS JIOKAIM3ALMU U TYLIECHUS
10’Kapa, BO3HUKILIETO B ayTUTOPUH (J1abopaTtopun);

— oOKa3pBaThb cebe MW JpYyruM MOCTPAJaBIIUM  MEAMLMHCKYIO IIOMOLIb C
HCIIOJIb30BaHUEM TaOEIbHBIX U MOAPYYHBIX MEAULIMHCKUX CPEJCTB.

enademsn:

— npuéMaMu IPOBEJCHHS YaCTUYHON CaHUTapHOW oOpaOOTKM IpU BBIXOJAE U3 pailoHa
(30HBI) PaIMOAKTUBHOIO, XUMHYECKOI'0 U OMOJIOIMUECKOT0 3arpsA3HEHMS (3apaskeHNs);

—  crocobaMu M TeXHOJIOTUSIMU 3aLUThHI B UpE3BbIYaHHBIX CUTYAIUX.

3. Kparkoe comepxanue 1M CUMILIUHBI.

1. OmnacHoctu mnpupomHoro xapaktepa. CrTuxuifHple O€ICTBUSA, ABICHUS MPHUPOJIBI
Pa3pyIIUTEIBHOW CUIIBI - 3EMJIETPSICEHUSI, HABOIHEHUs, CEJIEBbIE MOTOKH, OIMOJI3HU, CHEKHBIE
3aHOCHI, U3BEPKEHHE BYJIIKAHOB, 0OBAIIbI, 3aCYXH, yparaHnbl, Oypu, MOkKaphl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapuM M KartacTpodbl Ha pagHaliOHHO
OITAaCHOM OOBEKTe, XUMHYECKH OIACHOM OOBEKTE, OMOJIOTMYECKH ONACHOM OOBEKTe;, Ha
TpaHcopTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWIIBHOM,  pEYHOM,  aBHAllMOHHOM);  Ha
TUAPOCOOPYKEHHSIX; HA KOMMYHAJIBHBIX CHCTEMaX JKU3HE00eCTIeueHuU .

3. OmacHOCTM BOEHHOTO XapakTepa. [IpuMeHeHue OpyXHsi MacCOBOTO MOPAKEHUS
(ssmepHOTO, XMMHYECKOTO, OWOJOTHYECKOTO), OOBIUHBIX CPEACTB C  3aXHUTaTeIbHBIM
HaIllOJIHEHUEM, HOBBIX BHUJOB OpPYXHSA. 30HBI 3apa)X€HUs OT CPEJICTB NOPAXKEHUS U HUX
BO3JICHCTBUE HA HACEJICHUE U OKPYKAIOIIYIO MPUPOIHYIO CPEy.

4. TloxapnHast 0€30MaCHOCTh — COCTOSHUE 3alllMIICHHOCTH HACEJICHUs, HMYIIEeCTBA,
obmectBa W TOCymapcTBa OT TmoxapoB. [lokapHas omacHOCTh (NMIPUYMHBI BO3HUKHOBEHUS
MOXKapoB B 3/IaHMSX, JIeCHbIE moxapbl). Jlokanuzauus u TymeHue mnoxkapoB. llpocreitmiue
TEeXHUUYECKHe cpesicTBa noxkapotymenus (oraerymurenu OII -8, OY-2) u npaBuiia nojib30BaHus
HUMHU.

5. KoMIutekc MeponpusaTHi TpaXXJaHCKOM 3alUThl HACEICHNUS.

Onosemienne 1 UHGOPMHUpPOBAHUE HaceleHHs 00 omacHocTu. lIpuHATHE HaceleHUEM
curHainoB omnoBemeHus («Buumanue Bcem!», «Bo3aymHas TpeBoray, «PaauanuoHHas
OMACHOCThY», «XHUMHUECKass TpeBora», «OT00W OMacHOCTU») M TOPSAOK JACUCTBUSA IO HUM.
DBakyalusi HaceJIeHHsl U3 30HBI omacHOCTH. CrocoObl 3Bakyallud ODKCTPEHHAs SBaKyaIlws
CTYJICHTOB U3 ayJJUTOPUU NPU BOZHUKHOBEHUH TOXKapa.

CpencrtBa uHIUBHAYATHHOW 3anmuThl opranoB nbixanus (I'TI-7, I'TI-7B, TTI-9, P-2, V-
2K, PITA-1, PIIT"-67M, PVY-60M, «®enuxcy, I'’I3K, AT, AIIT-3, I13VY-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KNX-5M) uenoBeka. MeaUITMHCKHE CPEACTBA 3AITUTHI .

CpencTBa KOJIJIEKTMBHOM 3amiMThl HaceiaeHus. Hasnaduenwe,  3aliuMTHBIE CBOWCTBA
yoexum. IIporuBopammanmonnsie ykpbeiTus (IIPY, momsemHble mnemexomHbie MEPEXObl,



3aryOJeHHbIE CTAaHIMM METPONOJMTEHA), MPOCTEUIINE YKPbITUA (TPaHIIEH, OKOIIBI,
nepekpbIThie menn). [IpaBuina 3ansaTus yoexxua.

6. Oxa3zaHue NepBOM MEAUIMHCKOW IOMOUIM IPU OXOTraX, PAHEHUSX, 3apaKEHMSIX.
[TpoBeneHue yacTUUHON CaHUTAPHOH OOPAaOOTKM KOXKHBIX ITOKPOBOB YEJIOBEKAa IPU BBIXOJE U3
30H paJMOAKTHBHOTO, XMMHUYECKOTO M OMOJIOTMYECKOTO 3apakeHUs (3arps3HEHUus), U3 30H
II0KapOoB.

7. JImkBUAauus MOCIEACTBUN YpPE3BBIYANHON cuUTyauuu. PaauanyoHHas u xumuyeckas
pasBe/ika ouara IHopaxkeHus (3apakeHus). ABapuiiHo-cnacaresbHble paboThl. CrernuanbHast
00pabOTKa TEXHUKH, MECTHOCTH, OOBEKTOB ([€3aKTUBAIMs, Jerasaius, JAe3uH(eKIus,
JE3UHCEKIINs

8. DKcTpeHHas »HBakyamuss W3 ayquTopuu (JlabopaTopuu) B YCIOBHSX TIOXKapa,
pagualoOHHOI0, XUMHUYECKOT0, OMOJIOTHYECKOr0 3arpsi3HEHUs] TEPPUTOPHH C HCIIOJIb30BAaHHEM
npocreimux cpeacts 3amuThl («Denukcy, ['/I3K, nporusorasa I'T1-7 ¢ AIT-3).

4. O0beM y4eOHOH JUCHHUIJIMHBI

Bun yae6HOM paboThI B 3auernsix equnnnax | B akamewm. dacax
OO0mas TPy10eMKOCTh THCIIHIITHHBI 1 36
AyIUTOPHBIE 3aHITHS: 0,45 16
Jlekun 0,45 16
CamocrosiTejibHasi paboTa 0,55 20
IToaroToBka K KOHTPOJIBHBIM paboTaM 0,55 20
Bu1 H”TOrOBOr0 KOHTPOJISA: 3a4€T - -

AHHOTanuA padoyei MporpaMmmbl
«paxaanckas o6opona» (OT/.2)

Pexomennyercs  mns  cnenmanbHocTH  18.05.01  «Xumuyeckas ~— TEXHOJIOTHS
HHEPrOHACBHIIICHHBIX MaTepualioB M u3aenuii». Kpamudukamus (cTeneHb) BBITYCKHHKA —
CHEIHAJINCT.

VYuebnas qucuuiuinHa "I'paxkaanckas obopoHa" ynurtaercs B pamkax (akynpratuBa B 10
CEMECTpE M 3aKaHYMBACTCSI 3a4ETOM.

1. Ieab AMCHMIJIMHBI -- TOJTOTOBUTH O0YYAOIIErocs ¢ yriiyOJeHHOH TEOpEeTHUECKOH 1
MPaKTUYECKOU MOJITOTOBKOM B 00JIACTH TPaXAaHCKONH 0OOPOHBI, CIIOCOOHOTO TTPO(PECCHOHATIEHO
pelaTh BOIPOCH! 3aIIUTHI NIEPCOHAIa 00bEKTa IKOHOMHUKH OT ONAcCHOCTEH, BOSHUKAIOIIUX MPH
BEJICHUH BOCHHBIX JICUCTBUI WM BCIIEICTBHE dTUX JACHCTBUM, @ TAK)KE HACEIICHUS U TEPPUTOPUI
B YpE3BBIYAIHBIX CUTyallMH IPUPOAHOTO U TEXHOTEHHOTO XapaKTepa.

OcHOBHOM 3ajauell TUCIUIUIMHEI ABJISeTCS GOPMUPOBAHKE Y CTYACHTOB 3HAHUN, YMEHUN
U HaBBIKOB, MMO3BOJIAIONIMX HAa OCHOBE M3YyYEHMs MOPaKAIOMIUX (PAKTOPOB OPYKUS MacCOBOTO
MOpaXeHUsI, TPUPOJIHBIX U TEXHOTCHHBIX HCTOYHUKOB OIMACHOCTH OCYIIECTBIIATH MEPONPUSITHUS,
HaIpaBJICHHBIE HA NPENYNPEKIECHUE YPE3BBIYANHBIX CUTYallUld NMPUPOJHOIO M TEXHOTEHHOTO
XapakTepa, a TakKe MO0 3allUTe MepcoHana 00bEeKTa SKOHOMHUKHU OT BO3HUKAIOIIMUX OMAacHOCTEN
BOEHHOI'0 U MUPHOT'O BPEMEHH...

N3yuenne Kypca TpakgaHCKOW OOOPOHBI TPU TOJATOTOBKE CIEIHAIUCTOB  TI0
TEXHUYECKUM HANpPaBJICHUSM IMOJTOTOBKH M CIEHUAIBLHOCTSAM HAIpaBIeHO Ha NMPHOOpeTeHHe
CIEAYIOIIMX KOMIETEHIIH:

OO1IeKyIbTYpHBIE:

- CNIOCOOHOCTBbIO HCHOJb30BaTh  OCHOBHBIE METOJABl 3alUTHl POU3BOIACTBEHHOIO
NepcoHaNa W HaceJNeHHs OT BO3MOXKHBIX MOCIEICTBHM aBapuii, KaracTpod, CTHXUIHBIX
0eICTBUM, CIIOCOOHOCTBIO MCIOJIB30BaTh MPUEMBI IIEPBOM IIOMOIIY B YCIOBUSAX YpPE3BbIYAHBIX
curyarmii (OK-9);




2. B pe3yabTare 0CBOCHHMS TUCHHUIINHBI CTYACHT A0JIKEH:

3Hamb:

-XapaKTEPUCTHUKU TEXHOTEHHBIX, MPUPOIHBIX aBapuil M KaTacTpod Ha paaHallMOHHO U
XMMHUYECKH OINACHBIX OO0BEKTaX, Mopaxaromue (akTopbl OpPYKUS MacCOBOIO IOpPaXEHHUS,
3aKOHOMEPHOCTH MX (OPMHUPOBAHUS U BO3JEHCTBHS Ha HAaceJIeHHE, OOBEKTHI U MPHPOIHYIO
cpeay;

-OCHOBBI BO3/ICUCTBHUS OMACHBIX (DAKTOPOB UpPE3BBIYAWHBIX CUTYAIMi Ha YeloBEeKa U
IIPUPOJHYIO CPENy, NOIYCTUMBIE IIPEAEIbHbIE KPUTEPUHA HETAaTUBHOTO BO3ACUCTBHS, METOABI UX
OIIpEEIICHUS;

-(pu3nKO-XMMHYECKHEe OCHOBBI (DOPMUPOBAHUS TOJEH HMOHM3MPYIOUIMX HW3JIy4YEHUH,
3aKOHOMEPHOCTH M OCHOBHBIE TYTH ()OPMUPOBAHUS J103bI 00IyueHUs niepconana OO, HaceneHus
Ha 3arps3HCHHBIX TEPPUTOPUSIX;

-OCHOBHBIE€ METOJIMKH BBISIBIICHUS U OLIEHKU PAMallMOHHON U XUMHUECKOW 0OCTaHOBKU;

- TOpSIIOK pacyera 103 OOJy4eHHs METOJOM IPOTHO3MPOBAHHUS M IO JIaHHBIM
PaauanOHHOTO KOHTPOJIS U PA3BEIKH;

-CII0COObI M CpEJCTBa 3alllUThl 4YEJIOBEKAa M OKpYXKarolled cpeabl OT BO3AECHCTBUSA
PaaMOAaKTUBHBIX U ONACHBIX XUMHUYECKHUX BEILECTB;

-OpraHM3alylo  PAJUALMOHHOM M XMMHMYECKOH O€30MacHOCTH MpH IPOBEACHUU
criacaTeNbHBIX pabOT B YpE3BBIYANHBIX CUTYAIIHSIX;

-TpeOOBaHUs  HOPMATHBHO-IIPABOBOTO  PETyJMPOBAaHMUsS  3alllUThl  HACEJIeHUs U
TEPPUTOPUH B YCIOBUAX YPE3BBIYANHBIX CUTYALIM MUPHOI'O 1 BOEHHOTI'O BPEMEHU;

- CpeAcTBa WHJIMBHUIYAJbHOM M KOJUIGKTMBHOW 3alllUTBhl, TEXHUYECKHUE CPEICTBA
paauanoOHHOM, XMMUYECKON PAa3BEIKHU U JO3UMETPUYECKOTO KOHTPOJIS, TEXHUYECKHUE CPEICTBA
crielManbHOM 00pabOTKH U MOPSIIOK UX IPUMEHEHHUS.

ymemo:

- NMPOTHO3MPOBATH U OLIEHHWBATh PaJUAlMOHHON M XMMHUYECKOH OOCTaHOBKHM B 30HAX
BO3MOYKHBIX UYPE3BbIYaIHBIX CUTYALINIA;

- TPOBOJUTH JO3UMETPUYECKUH KOHTPOJIb J103 OOJydeHHs TMepcoHalla oObeKTa
SKOHOMUKHM U HACEIICHUs IIPU PAJMOAKTUBHOM 3arpsi3HEHUH TEPPUTOPUH;

-obecneunBaTh MOATOTOBKY HEIITATHBIX aBapUiHO-criacaTelbHbIX (hopmupoBanuii O
10 BONPOCaM PaJMALMOHHON U XMMUYECKOM 3alUTHI;

- pemaTh BOIPOCHl TEXHUYECKOTO OOECleYeHHsl HEIITAaTHBIX aBapUHHO-CHAcaTEeNbHbIX
dopMupoBaHUl OOBEKTAa SKOHOMHMKM WHIMBUIYaIbHBIMU M KOJUIEKTMBHBIMU CpEICTBAMH
3aIUTHI IPY JIUKBUIALMH TTOCIEICTBUN YpE3BbIYAMHBIX CUTYALINN;

- TNPOBOAWTH JIMKBHUJALMK ITOCJIEICTBUM YpE3BBIYAMHBIX CUTyalUdi NPUPOAHOIO H
TEXHOTCHHOI'0 XapaKTepa, a TaKKe OT ONACHOCTEH, BO3HHUKAIOIIMX IIPU BEIECHUU BOCHHBIX
JNIEUCTBUI WX BCIEICTBHUE DTUX JTECHUCTBHIM;

- PYKOBOJHTH NPOBEIEHUEM YaCTUYHOM CaHUTapHOW OOpabOTKM MepcoHasa 0ObeKTa
DKOHOMHUKH, TIpM  3arpsA3HEHUM  pPAJMOAKTHBHBIMM, XUMHYECKMMM  BEIIECTBAMHU U
OMOJIOTHYECKUMU CPEICTBAMH.

gnadems:

- cnoco0amMH ¥ IpUeMaMHM 3alUThl OT PaJANOAKTUBHBIX M XUMHUYECKUX BEIIECTB;

- npuémamu  o0e33apakMBaHHUS  pPa3IMYHBIX  I[OBEPXHOCTEM  OT  3apa’keHus
pPalMOaKTUBHBIMU, XUMHUUECKUMH BELIECTBAMHU M OMOJIOIMYECKHMMHU CPEICTBAMHU;

- npuéMaMM YacTUYHOW U TOJHOW caHUTapHOW oOpaboTKM Tpu 3apakeHUU
PaTMOaKTUBHBIMU, XUMHUUYECKUMH BELIECTBAMHU M OMOJOTMUECKUMH CPEICTBAMU;

- HaBBIKAMH OpPraHU3allMU MPOBEIECHUS YaCTUYHON CaHUTapHON 00pabOoTKMU MepcoHasa
00BEKTa YKOHOMUKH NPH 3apaskeHUH PaIMOAKTUBHBIMU, XUMHUYECKUMH BEIIECTBAMHU.

3. KparTkoe cogep:kaHue JUCHHUIINHBI.
1. I'paxxganckas 00OpoHa B COBPEMEHHBIX YCJIOBHUSAX. PyKoBonsmue JTOKYMEHTHI,
perIaMeHTHPYIOIIUE TpaxaaHCcKylo o00opoHy B Poccuiickoit ®epeparuu. [IpuHIUmIs!



OpraHu3ali M 337a4dl TPaKAaHCKOM 00opoHbl. CiyKObI, CHJIBI U CPEICTBA TPaKIaHCKON
00OpPOHBI.

IIpenna3zHauenue U cTpykTypa EIXMHON rocygapCTBEHHON CUCTEMBI IIPENYIIPEKICHUAS U
JUKBUAAIMY upe3Bblyaiiubix cutyanui (nanee PCUC). Llenun u ocHoBHble 3anaun PCUC. Cuibl
u cpeacta PCUC. Pexwumbl pynkimonuposanust PCUC. IlpuopurerHoe HanpaBieHUE pa3BUTHS
PCUYC u rpaxxmanckoit o6oponsl Poccuiickoit deneparun.

UpesBblvaiiHble CUTYallud MUPHOTO BpeMeHH. ONacHOCTU NMPUPOAHOIO U TEXHOT€HHOTO
xapaktepa. OnacHOCTH BOEHHOTO Xapakrtepa. [IpumeHeHHe OpyKus MacCOBOTO IOPAKEHUS
(AIepHOrO0, XUMHYECKOTO, OHOJOrMYEeCKOro), OOBIYHBIX CPEICTB C  3aKHUraTelbHbIM
HAIlOJIHEHUEM, HOBBIX BHJOB OPYXHsS. 30HBI 3apAKEHUSA OT CPEIACTB IOPAXEHUS U HX
BO3/ICIICTBHE HAa HACEJIEHUE U OKPY’KAIOLLYIO IPUPOIHYIO CPENLY.

Opranu3anus rpaxJaHcKoil 000pOHBI Ha 00BEKTE SIKOHOMHUKH.

2. 3ammMra HACElICHHWs B YpPE3BBIUAHHBIX CHUTyalMsAX. 3alluTa MepcoHaIa OOBEeKTa
9KOHOMMKH. CpencTBa KOJUIEKTMBHOM 3alUThl HaceseHusa. HasHaueHuwe, 3aliuTHBIE CBOMCTBA
yoexum. [IporuBopanuanmonssie ykpbitTust (IIPY, mnoasemHble memexoaHble MEPeXo/bl,
3ariyOJeHHble CTaHLMU METPOINOJIMTEHA), MPOCTeHIIMe YKPbITUA (TpaHIIEH, OKOIIBI,
nepexpsoIThie menn). [IpaBuiia 3anarus yoexuina.

WuauBuyanbHble CpeCTBa 3aIUTHl IPAXKIAHCKOM OOOPOHBI HAa O0OBEKTE 3KOHOMHUKH.
OOmme cBefeHUs O CPENCTBaX 3alIMThl W UX Kiaccupukanus. CpeacTsa 3allMThl OPraHOB
JIbIXaHUsl —TIPOTUBOra3bl, WHIWBHJYaJbHbIC [JbIXaTCIIBHBIE  amlapaTsl, PECIUPATOPHI,
npocreimme cpeacrpa. CpeacTBa 3alUThl KOKUA — U30JIMPYIONIETO THITA, PYIIBTPYIOMIETO THIIA.
MenuumHCKHEe cpecTBa 3alUThI U MOPSA0K UX UCIIOJIB30BaH

[Tpubopsl paganMOHHON, XUMHYECKOW pa3BEIKH W JO3UMETPHUYECKOTO KOHTPOJIA.
N3meputens moutHocty 1o3bl JI1-5B, Ha3HaueHue, TEXHUYECKask XapaKTEPUCTUKA, YCTPOMCTBO,
MOJAroTOBKAa K pabore. M3mepurens mo3br MJI-1, HasHaueHuwe, oOmiee YCTPOHCTBO, MOPSIOK
pabotel ¢ mpubopom. BoiickoBoil mpubop XMMHUYECKOH pa3BeiKH, Ha3HaYEHHE, YCTPOHCTBO,
MOPSAJOK U TOCJIEI0BATENIbHOCTh ONpPEENIeHNUsT 00EBBIX TOKCHUUYECKUX XMMHYECKHX BELIECTB B
BO3/yX€ M Ha IPYIHX 00BEKTaX C MOMOIIBIO UHIMKATOPHBIX TPYOOK.

CpenctBa u crocoObl o0e33apaxkuBanus. OOmue moHATUs 00 00e33apaKuBaHUH.
Bugapl obe33apaxuBaHus: Je3akTUBaLMs, jAerasaunus, ne3uHdexnus. CaHutapHas oOpaboTka
JIIOIeH, YacTHYHAsA W MOJTHAas.

Metonrka NpPOTHO3UPOBAHUS U OLIEHKH XUMHMUYECKOH OOCTaHOBKM. ABapHIHO
XUMHYECKHE OTacHbIE BEIIECTBA U UX XapaKTepucTHKa. TUIOBble XUMUYECKHE aBapuu. BnusHue
METEOYyCJIOBUll, penbeda MECTHOCTH, CTPOEHHMH, PpacTHTEIbHOIO IIOKpOBa Ha IOBEAECHUE
XUMHUYECKHX OMacHbIX BellecTB [IporHo3mpoBaHne MacmTaboB 3apak€HHs MPU3EMHOTO CIOs
BO3/yXa.

Onenka paauanMOHHONW OOCTaHOBKM Ha OOBEKTE OJKOHOMHKH. METOJbl OLIEHKH
panuanoHHONH oOcCTaHOBKU. McxonHble IaHHbBIE UIS OLEHKH paHallMOHHOM OOCTAHOBKH.
Hanecenue pagnanmoHHOi 00OCTaHOBKH Ha KapTy (CXeMy).

3.YcroitunBocTh paboThl 00BEKTa 3KOHOMUKU. DaKTOPHI, BIAMUSIOIIME HA YCTOWYMBOCTD
paboTel 00BEKTa HKOHOMUKH B Upe3BbIYaWHBIX cHUTyanusx. OCHOBHbIE HallpaBI€HUS U
MEPONPUATHS TIO TPEAYINPEXKIECHUIO YPE3BBIUANHBIX CUTYallMi MUPHOTO U BOEGHHOI'O BPEMEHH U
o0OecrieyeHre yCTOMYMBOCTH (YHKIIMOHUPOBAHUS O0O0BEKTa HSKOHOMUKH. [lyTw moBbIIeHUs
YCTOMYUBOCTH (PYHKIIMOHUPOBAHUS 0OBEKTAa SKOHOMUKHU PU YPE3BBIYANHBIX CUTYaLUAX.

4. OcHOBBI OpraHM3allii ¥ MPOBEICHHS aBapHilHO-cracaTelabHBIX palboT. Pa3Benka
MapuIpyToB M y4yacTka paboT (paauvanuoHHas M XuMmudeckas). Jlokanmuzamusi W TylleHUe
MOKapoB Ha MapIIpyTax JBMXKEHHS U Ha ydacTkax pabot. [lomaBneHue uiam noBeneHue [0
MHUHHMAaJIbHBIX MOIIHOCTEH /103 00JydyeHMs B 30HAX cracaTelbHbIX padoT. beicTpas nerazanus
y4acTKa cracaTeslbHbIX paloT.

[TonroroBka HEOOXOAUMBIX KOJIMYECTB CPEACTB HWHAMBUAYAIBHOM 3alUTHI  JUIs
cnacaemMoro mnepcoHana. IIoMCK M W3BJIEYEHHE MOPAXKEHHBIX M3 IOBPEXACHHBIX YKPBITUH,



3nanuii. Oxa3aHue nepBoi MEAMLIMHCKON MOMOIIM ITOCTPAAABIINM M 3BaKyallus UX B Je4eOHbIe
YUPEKIACHUS.

4. O0béM y4eOHOH JUCIHIJIMHBI

Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B akagem. yacax
O01ast TPy10€eMKOCTb THCHUTIITHHBI 2 72
AyIUTOPHBIE 3aHITHS: 0,8 28
Jlexkmun 0,8 28
CamocrosiTesbHasi padoTa 1,2 44
[ToaroToBka K KOHTPOJBHBIM paboTam 1,2 44
Buj HTOrOBOro KOHTPOJIs: 3a4eT - -




