5.1 lucuunIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«HOCTpPaHHBIN A3BIK»

1. eap aucHUMIUVIMHBI — TpuoOpeTeHne oOydaromuMHcs OOmie, KOMMYHHMKaTHUBHON U
npodeccuoHaIbHON KOMIIETEHIUI, YPOBEHb KOTOPBIX HA OTAEIBHBIX 3Tamax S3bIKOBOI MOATOTOBKH IO3BOJISIET
HCIO0JIb30BaTh WHOCTPAHHBIA SI3bIK MPAKTUYECKH KaK B MPO(ECCHOHAIbHOW (IPOM3BOJACTBEHHOW M HAy4YHOM)
NeSITeIbHOCTH, TaK U JJIs LeJIeld caMo00pa3oBaHus.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA J0JI/KEH:

Obnadams cneayOIMUMHA KOMIIETCHIIMSIMU U HHAUKaTopaMu ux noctmwkenus: YK-4.1; YK-4.2; VK-4.3; VK-
4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9.

3nams:

- OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCUYECKUX €JMHUI] U1 OCHOBHBIE CIIOBOOOPA30BaTEIbHbIE MOJIENH;

- PpYCCKHE OKBHMBAJIEHTHl OCHOBHBIX CJIOB U BBIP@XEHUH pEYd B MPOLECCEe MEXKIUYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprupoBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

- MaCCUBHYI0 U AKTHUBHYIO JIEKCHKY, B TOM u4ucClieé OOLICHAYy4YHYI0O M CIELHaJIbHYI0 TEPMHUHOJIOTHIO,
HE0OX0IMMYIO JIJ1s1 pabOThI HaJl TUIIOBBIMU TEKCTaMH;

- IpueMbl pabOThl C OPUTUHATILHOW JIUTEPATYpOil HA HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OpUTrHHAIBHOMN JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH MEPENUCKY Ha U3Y4aEMOM SI3bIKE C LIEJIbI0 MEXINYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJECHCTBUS;

- BECTH PEUEBYIO ACSTEIbHOCTh IPUMEHUTENBHO K cpepe ObITOBON U MpodeCcCHOHATbHON KOMMYHUKAIIUH.

Braoemy:

- THOCTPaHHBIM S3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO ¥ MEXKYIbTYPHOTO OOIIEHHMSI, HABBIKAMU U YMEHUSMU
peueBOl AEATEIbHOCTH NPUMEHUTENBHO K cdepe ObITOBONH M MpodeccnoHalIbHON KOMMYHMKAI[MU, OCHOBaMH
nyOIMYHOM peuu;

- OCHOBaMHM pedeprpoBaHUS U AHHOTUPOBAHUS JINTEPATYPhl HA U3y4a€MOM HHOCTPAHHOM SI3bIKE.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Paszpgen 1. I'paMMarnueckue U IEKCHYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopspkeHue u U3MEHEHHE Iiaroyia-cBs3ku B (popmax HacTosiiero BpeMeHu. BunospeMennsie Gopmbl
riarojioB. O6pa3zoBanue (opM MPOCTHIX, MPOJOJIKEHHBIX, NEPPEKTHBIX U MEePPEKTHO-IPOJAOIKEHHBIX BpEMEH
riarojia. BonpocurenbHbie IpeioKeHUs B pa3InyHbIX BpeMeHax. O0pa3oBaHue OTpULIaTENbHBIX (DOPM riaroiia B
pa3IMYHbBIX BpEMEHAaX.

1.3 O0pa3oBaHue MpOCTHIX, MPOJOJIKEHHBIX, MEP(EKTHBIX BPEMEH IJIarojbHbIX (OpM U yHoTpedieHue
dbopm cTpamarensHoro 3ainora.l.4. BunoBpemennsie popmel riarosoB. OOpa3zoBaHUe MPOCTHIX, MPOJIOKCHHBIX,
nepQeKTHhIX U Nep(EeKTHO-MPOJODKEHHBIX BpeMeH. BompocuTenbHble NPeUIokKEeHHsI B pa3IMyHbIX BpeMEHax.
OO6pazoBaHue OTpULATENbHBIX (JOPM IJ1aroja B pa3iIndHbIX BpeMeHax.

1.4 Ilpuyaactus. [lpuaactust HacTosero u mpomeamero Bpemenu. [lepdexrasie hopmbl mpuuactus. Mecto
MPUYACTUH B IPEUI0KEHUU. AOCOIIOTHBIN IPUYACTHBINA 00OPOT.

1.5 Wuadunutus. Dopmsl uHPuHUTHBA. [lponoikeHHBIM W mNEepPeKTHbIH HHPUHUTUB. DYHKUHUU
nHpuHUTUBAa B mpemnoxeHuu. OOpa3oBaHue U ynorpeOieHHe HH(OUHUTUBHBIX OOOPOTOB THUIIA «CIIOKHOE
MOJIEXKAILEE» U «CIIOKHOE JIOTIOJTHEHHUEY.

1.6 Mopanbabie rnaronsl. Ctpykrypa npeminoxenus. [lpuHmunsr ciioBooOpazoBanus. CokparieHus
(ab0peBuarypel). O6o3Hauenune natel [IpaBuiia YTEHHS] XUMHUYECKHX DJIEMEHTOB, O0O3HAu€HUA U (GOpMYI
HEOPraHMYECKUX COCAMHEHUIN U YpaBHEHUN XUMUYECKUX peakuuil. [IpaBuna urenns equnun uzmepenns. [Ipasuna
YTEHUs] HAUMEHOBAHUI OCHOBHBIX OPraHUYECKUX COEIMHEHUH.

Paszpnen 2. Pa3BuTue HaBbIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YreHue TEKCTOB IO TEMaM:



2.1.1. BBenenue B CIIEIMAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.1. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bI, HAY4YHbIE CTaTbU

2.1.5. CoBpemeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuyeckoe npeanpusTie

2.1.7. Xumnueckasa naboparopus. TexHuka OezonmacHocTu B jaboparopuu. M3mepenuss B XuMuyeckoi
naboparopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2 Ilonsatue o Bugax ureHus. [IpocMoTpoBOe uTeHHE Ha NpuMepax TeKcToB o xumuu, (.M. Menneneese,
PXTY um, JI.1. Menaeneena.

AXTUBH3AIMS JIEKCUKH POYUTAHHBIX TEKCTOB.

2.3 M3yyarouiee YTeHHE HAy4YHBIX U HAYYHO-IOMYJISPHBIX TEKCTOB IO BHIOpaHHOW CHELMaIbHOCTU Ha
npuMmepe TekcTtoB: «Hayka u HaydHble METObD», «XUMHUYECKOe Mpeanpusaruey, «CoBpeMeHHbIe MHKEHEPHBIE
TEXHOJIOTUNY, «XuMudeckas jgadboparopus. TexHuka 6e3onacHOCTU B jiabopaTopuu. M3MepeHus B XUMUYECKOM
naboparopun», «Xumus Oynaymero. CoBpeMEHHbIE TEHIECHIMH pPa3BUTHUS Hayku», «buHOTEXHOIOTHS.
dapmarieBTUYECKHE TPOU3BOJCTBAY, «3eseHas xumus. [IpoOiembl sK0I0TUNY.

Jlexcuyeckre OCOOEHHOCTH TEKCTOB HAyYHO-TEXHMUYECKOM HANpaBJIEHHOCTU. TEepMMHOJIOTHS Hay4yHO-
TEXHUYECKOH JINTEpaTyphbl HA U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTHka yCTHOM pedH 10 TEMaM:

3.1.1. «I'oBopum o cebe, 0 cBOe OynyIieit mpodeccum»,

3.1.2. «Moi1 yruBepcurer»,

3.1.3. «YHUBEpPCUTETCKHUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHnomoruueckas peub 1o TeMe «o cebe um o Oymymied mpodeccum». Jlekcuueckne 0COOCHHOCTH
MOHOJIOTUYECKOU PEUH.

3.3 PeueBoii 3TUKET OBCEAHEBHOTO O0IIEHNS (3HAKOMCTBO, IPE/ICTABJIEHNE, YCTAHOBIICHUE U MOIJIEPyKaHUE
KOHTaKTa, 3a1poc U cooluieHne nupopmanuu, nodyxaeHue K A1eiCTBUI0, BBIPAKEHUE MPOCHObI, COTIacHs).

Oco0eHHOCTH TUAIOTUYECKOH peuH M0 MPOiIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

I'pamMaTuyeckuie TPyJHOCTHU A3bIKA CIIELUATBHOCTHU:

4.1. 'pammaTHyUeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATbHOCTHU:

Pa3znnunble BapuaHThl MepeBOAa MPUYACTUH Ha pyccKuil si3bIK. [lpuyacTHbie 000pPOTHI M MPUEMBI UX
IIEpEBOJIA HA PYCCKUH S3BIK.

4.2. CocnararenbHoe HakiIoHeHHE. DopMbI cocnaraTeIbHOr0 HaKJIOHEHHSI B U3y4aeMoM si3bike. MoianbHbIe
IJIaroJibl U UX MCIOJIb30BAaHUE B MPEAJIOKEHUAX B COCIAraTeIbHOM HAKJIOHEHUU. THUIIbl YCIOBHBIX MPEAIOKEHHH.
BapuaHTsl nepeBosia npeUIoKEHNUI B COCIaraTeIbHOM HAaKJIIOHEHUHU M YCIOBHBIX NpeiokeHui. [lopsaaok cioB B
peioKeHnu. OMpaTHUIECKUE KOHCTPYKLUU.

4.3. 3yueHue npaBui rnepeBojia pa3inuHbX GopM HHOUHUTHBA U UHPUHUTUBHBIX OOOPOTOB Ha PYCCKUMN
SI3BIK.

4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUMUUECKOM 1a00paTopum.

Crunuctryeckne 0COOEHHOCTH CIEIMaIbHON HAYYHO-TEXHUYECKOH auTeparypbl. Opranu3anus paboTsl co
crenuanabHbIMU ciioBapsiMu. [loHATHEe 0 pedepupoBaHNN U AaHHOTUPOBAHUU TEKCTOB MO crneunuasbHocTu. [lomck
HOBOM MH(pOpMAaIK IIpU paboTe ¢ TEKCTaMU U3 IEPUOANYECKUX U3JaHUI U MOHOTpaduii, HHCTPYKLUH, IPOCIIEKTOB
Y CIIPAaBOYHOM JIUTEPATYpHI 110 pACCMAaTPUBAEMOM TEMATHKE.



4. O0beM yueOHOH THCHMIIHHBI

Cemectp
Bcero
Bun yuebnoit paboTsl 1 cemectp 2 cemecTp

3E Axan. 4. 3E Axan. 4. 3E Axan. 4.
OO6mast TpyA0€MKOCTh TUCITUTLTHHBI 8,0 288,0 4,0 144,0 4,0 144,0
KonrakTHasi paboTa — ayIuTOpPHBIE 3,1 12,8 1.8 64,0 13 48,0
3aHATHA:
[Ipaktuueckue 3ausarus (113) 3,1 112,0 1,8 64,0 1,3 48.0
CamocrosiTeJibHas padoTa 3,9 140,0 2,2 80,0 1,7 60,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,4

3,9 2,2 1,7
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 1396 79.6 60,0
JUCIATUTAHBI
Buabl koHTpOJIA:
Buo konmpona uz YII +
OK3aMeH 1,0 36,0 - - 1,0 36,0
KoHnTtakTHas paboTta — npoMeKyTo4Has 0.4 ) 0.4
aTTeCTAIHS 1,0 ' - 1,0 ’
[ToaroToBka Kk 3K3aMeHy 35,6 - 35,6
Buja nToroBoro KOHTpoOJIS: 3ader c oleHKOM JIK3aMeH

Cemectp
Bcero
Bun yue6noit paboTbl 1 cemectp 2 cemecTp

3E AcTp. u. 3E AcTp. u. 3E AcTp. 4.
OO6mast TpyA0€MKOCTh TUCIUTUTHHBI 8 216 4 108 4 108
KonrakTHasi paboTa — ayIuTOpPHBIE 3,1 84,6 1,78 48 1,33 36
3aHATHA:
[IpaxTuueckue 3ansatus (113) 3,1 84,0 1,78 48 1,33 36
CamocrosiTeJibHAs paboTa 3,9 105,0 2,22 60,0 1,67 45,0
KonrtakTHas camocrositenbHas paboTa 0,3 0,30

3,9 2,21 1,67
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 1047 507 45.0
JUCIATUTAHBI
Buabl koHTpOJIA:
Buo konmpona uz YII +
OKx3aMeH 1,0 27,0 - - 1,0 27,0
KonTtakTHas paboTta — npoMexKyTo4Has 0.3 ) 0.3
aTTeCTAIHS 1,0 ' - 1,0 ’
[ToaroroBka K sK3ameHy 26,7 - 26,7
Buja nToroBoro KOHTpoOJIS: 3ader c oneHKOM JIK3aMeH




AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«Hctopus (ucropusi Poccun, Bceodiasi ucropusi)»

1 Heab aucuMmIMHbI — GOPMHUPOBAHKE Y CTYJEHTOB LIEIOCTHOTO MPEICTABICHUS 00 HCTOPUIECKOM
npouuioMm Poccuu, ee MecTe BO BCEMUPHO-UCTOPUUECKOM MPOLIECCE.

2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOLIUICH 10JIKEH

Obnadams CIEeayOIUMHA KOMIETEHIIMAMH U HHANKaTOpaMu ux noctmwkenus: VK-5.1, VK-5.2, VK-5.3, VK-
5.6, VK-5.7, VK-5.11, VK-5.12, YK-5.13.

3namo:

— OCHOBHBI€ HAIPaBIIEHUs, TPOOJIEMbI 1 METOII UICTOPUYECKON HAYKH;

— OCHOBHBIE 3TaIbl U KJIIOYEBBIE COOBITUS cTOprH Poccruu 1 Mupa; 0COOEHHOCTH Pa3BUTHUSL POCCUUCKOTO
roCyJapcTBa, BBIIAOIINXCSA JISATEICH OTEUeCTBEHHOM 1 BCEOOIEH HCTOPHUH.

Ymemn:

— COOTHOCHTH OOIME MCTOPUYECKHE MPOILECCHl U OTACIbHBIC (DaKThI; BBIABIISATH CYINIECTBEHHBIC UEPTHI
HMCTOPUYECKHUX MPOIECCOB, IBICHUN U COOBITUI; aHATM3UPOBATH COIIMAIBHO-3HAYUMBIE TIPOOJIEMBI;

— GOopMYIHpPOBaTh U APTYMEHTHPOBAHO OTCTAaMBaTh COOCTBEHHYIO MO3UIMIO IO PA3JIMYHBIM MPOOIeMaM
HCTOPHH.

Braoemw:

— TPEACTaBJICHUSMHU 00 UCTOPUM KaK HAayKe, €€ MEeCTe B CUCTEeME T'YMaHUTApPHOTO 3HAHUS,

— TIPE/ICTABJICHUSIMU 00 OCHOBHBIX dTalax B HCTOPUH YEJIOBEUECTBA U X XPOHOJIOTUH,

— KaTeropHaIbHO-TIOHATHITHBIM anapaToM W3y4aeMOu JUCIUIUINHBL;

— HaBBIKAMH aHAJIN3a UCTOPUUECKUX UCTOYHUKOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paznen 1. MHcropus B cucTeMe COUMAJIBLHO-TYMAHUTAPHBIX HayK. OCHOBBI MeTOA0JIOTHH
HCTOpUYecKoil Hayku. OCOO€HHOCTH CTAHOBJIEHMSI TOCYJapCTBeHHOCTH B PoccMH 1o CcpaBHEHHIO €
eBpOINeliCKIMI PaHHeCpeJHEeBeKOBbIMH IoCyIapCcTBaMu.

Mecto ucropuun B cucreMe Hayk. IIpenmer mcropnueckoi Hayku. Poib Teopuu B NO3HAHWH MPOILIOTO.
CymHocTh, GopMbl, (GYHKIMH HCTOpUYECKOro 3HaHUS. [IoHSITHE HMCTOPUYECKOrO0 HMCTOYHHUKA, KilaccU(UKaIus
UCTOpUYECKUX UCTOUYHUKOB. McTopust Poccun — HeoThemiieMasi yacTb BCEMUPHOM HCTOpUU; 00111ee U 0COOEHHOE B
HUCTOPUYECKOM Pa3BUTHUH.

Antponorenes. Heonmutuueckast pesosonust. ConuanbHblii cTpoil. Pasznoskenue nepBoObITHON OOIIMHBI.
[uBunuzanuu [dpeBuero Bocroka. ['ocynapcTBa antuuHoCTH. Hapoibl 1 IpeBHEMIIME rocy1apCcTBa HA TEPPUTOPUU
Poccun. DtHorenes cnassiH. Benukoe Ilepecenenue naponaos B I1I-1V Bs.

Tpanunuonusie GopMbl COLMAIBHON OpraHU3alul €BPONEUCKUX HApOJIOB B JOrOCYIapCTBEHHBIN MEPUO/I.
Bo3HUKHOBEHHME paHHECPEIHEBEKOBOM rOCy1apCTBEHHOCTH B EBpore.

OTHOKYJIBTYPHBIE U COLMAJILHO-TIOJIUTUYECKUE MTPOLECCHl CTAHOBIIEHUSI POCCUNCKOM roCcyaapCTBEHHOCTH.
Hauano poccniickoii rocynapctBeHHoctd. Kuesckas Pyce. [Ipunsatue xpucrtnancrsa. Pycckue 3emiu B XII — XIII
BB. MoHroJ0-TaTapckoe HauecTBue Ha Pych. Dkcrniancus B 3anaiHbIe U CEBEpO-3alaiHble pycckue 3emid. Bennkoe
KHSDKECTBO JINTOBCKOE U Pycckoe rocyaapcTso.

MecTo cpeaHEBEKOBbS BO BCEMHUPHO-UCTOpHUECKOM Impouecce. CKiIaablBaHHE OCHOB HAIlMOHAIbHBIX
rocynapctB B 3anaanoit EBponie. O6pazoBanue Poccuiickoro rocymapcrBa, €ro HCTOPUYECKOE 3HAUCHHUE.

Poccus B XVI B. - XVII BB. ¥V ucroxos HoBoro Bpemenu. OcoOEHHOCTH COCIOBHO-IIPEICTABUTEIbHON
MoHapxuu B EBpone u Poccuun. Hawamo XVII Beka — smoxa BceoOmero espomneiickoro kpusuca. CHHXpOHHOCTh
KPU3HCHBIX CUTYyalluil B pa3HbIX cTpaHax. «CmyTHOe Bpems» B Poccun.

I'enesuc kanuramuzma. Ero ¢opmbl u cocymiectBoBaHue ¢ aneMeHTaMu ¢eojganu3zma. OcoOeHHOCTH
pa3nuuHbIX pervoHoB EBponbl. @opmupoBaHue MUpOBOro pblHKA. [logbeM MaHy(]axkTypHOro MHpOM3BOJICTBA.
dopmMupoBaHUE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkaBus B Poccun. «Bropoe m3nanue» kpenoctandectsa — CobopHoe ynoxxenue 1649 r. u
opuardeckoe 0(hopMIICHHE KPEToCTHOTO MpaBa. CeKynsipu3amnus PyCCKOU KyIbTYpHI.

Paspnen 2. Or HoBoro k Hoseiimemy Bpemenu. Poccuiickast umnepust B XVIII- nayase XX B.



Poccuiickoe rocynapctso B XVIII Beke — Beke monepHuszanuu u npocsemieHus. Pegopmsl Iletpa I kak
nepBasi MOMbITKa MOJEpPHU3alUU CTpaHbl, €€ ocodeHHocTu. @opmupoBanue Poccuiickoit ummnepun. OCHOBHBIE
HaIpaBJICHUS «EBPOIEU3aLMU» CTPAHbBL. DBOJIIOLINS COLIMAILHOM CTPYKTYphI oO1iecTBa. JlanbpHeiliiee pacumpenme
rpa"ul Poccuiickoi ummepuu.

Wneiiuble u conuanbHO-nonuTHYeckue UcToku IlpocBemienus. OCHOBHBIE 4YepTbl MPOCBETUTENIBCKON
HJICOJIOTUH: 4YEJIOBEK U TOCYNAapCTBO, «ECTECTBEHHOE IIpaBO», JTHKA. Mes mporpecca Kak IOCIOJCTBYIOLIEE
TeueHne B 001ecTBeHHOM MbIciii. Poccust B amoxy npocsenieHHoro abcomorusma. Poccus u Espoma B XVIII Beke.
W3meHeHns B MEXIyHApOIHOM II0JIOKEHUU POCCUIICKON MMITEpUH.

Poccus B XIX cronerun. IlpombinuienHslii nepeBopoT B EBpome u Poccum: oOmiee u ocobeHHOeE.
Baxneiimue ycnosus nepexona Poccun K MHIyCTpHAIIbHOMY OOIIECTBY — pEIIEHHE KPECThSIHCKOrO0 BOIpOca U
OTrpaHMuYEHHUE caMmojepxkaBus. JIUTENTbHOCTb, HEMOCIEN0BATEIbHOCTh, LUKINYHOCTh Mpoliecca Oyp:Kya3HOTO
pedopmupoBanus. EBponeiickas peBosrorus 1848—1849 rr. Mtoru, 3Hauenne, HCTOPUIECKHUE TOCITIEACTBHSI.

Pons cyObexTtuBHOrO (hakTopa B mpeoposieHnu otTcraBanus. Pedpopmbr XIX Beka, WX 3HauYEHUE.
OobuecTBeHHbIe nBIAKEHHUS B XIX Beke.

Poccus u Mup Ha pyOexke BEKOB: HEPaBHOMEPHOCTb M IPOTUBOPEUYMBOCTH pa3BuThsa. OOIIME UTOrH
POCCUICKON MOJEpHH3aLNU K Hadany XX BeKa.

CootHomenue nonutudeckux cuwil B Poccun B Hauane XX Beka. Hapactanue kpusuca camojepiaBus.
IlepBas poccuiickast peostouusa. OOpa3zoBaHue noiuTudeckux naptuil. ['ocynapcrseHHas gyma Hadaina XX Beka
KaK MEPBBIN OTBIT POCCUICKOTO mapiameHnTapusMa. CTonbImUHCKas arpapHas pegopma. [lepBas mupoBas BoliHa U
yuactue B Hel Poccun. deBpanbcekas peosonus 1917r. u kopeHHbIe U3MEHEHUS B TOJIUTUYECKOM )KU3HHU CTPAHBI.

Paspnen 3. BcemupHo-ucropuyeckuii npouecc 1 XX Bek. OT COBETCKOIo rocyapcrsa K COBpeMEeHHOM
Poccuu.

dopmupoBaHue U CyHIHOCTh coBeTckoro crpost (1917-1991rr.). Mapkcusm Kak HI€O0JOruveckasi OCHOBa
PEBOJIIOIIMOHHBIX MpeoOpa3oBaHuil U poccuiickue peanuu. [loaroroBka u modena OKTIOPHCKOTO BOOPYKEHHOTO
Bocctanus B Ilerporpazne. II Bcepoccuiickuii cbe3n COBETOB M €ro pemieHus. DKOHOMHUYECKAss U COLMalbHas
MOJINTUKA OOJIbLIEBUKOB. ['paknaHckas BoOWHa W WHOCTpaHHas uHTepBeHuusa. CyapOa u 3HaueHue HOIla.
VYTBepxkaeHue ogHonapTuitHon nonurudeckoit cucremsl. O6pazoanre CCCP. IlonuTtnueckas 0opbba B mapTHu U
rocynapctse. CCCP B rojpl nepBbIx mATUiIeTOK (KoHel 20-x rr. — 30-e rr.). @opMupoBaHue pexuma JUYHON BIacTh
CranuHa M KOMaHJHO-aMHUHHUCTPATUBHONW CHCTEMBbI yIIpaBjieHMsI rocyaapctBoMm. Totamurtapusm B EBpone u
CCCP: obuee u ocodennoe. Buemnss noautuka CCCP B 20-30-e rr. [estensHocts Komunrepna. CCCP Bo
BTOpO# MuUpoBOH 1 Benukoir OteuecTBeHHOM BoiHe. Pemaromnuii Bkitan Coerckoro Coro3a B pa3rpom Qammmsma.

N3mMeHeHne COOTHOIIEHWS CHJI B MHpE IMOCIe BTOPOM MHMpPOBOM BOWHBI. Haudano «XOJOIHON BOWHBI».
«doxtpuna Tpymsrna» u «llnan Mapmanna». @opMupoBaHue OUNOJISAPHOrO MHpa. B3auMooTHOIIEHHS CO
CTpaHaMu «HapoJgHOW naeMokpatum». Coznanue CoBera 53KOHOMHUYECKOW B3auMomnoMoliu. Konduukr c
Orocnasueii. Opranuzanus Cesepoatinantuyeckoro gorosopa (HATO). Coszganue Opranuzauuu BapmiaBckoro
noroBopa. Boitna B Kopee. Tpynnoctu nocineBoernoro pa3sutus CCCP. YikecToueHrne NoJIMTHYECKOTO PeKUMa U
uaeosgornyeckoro KoHTpoJisi. [lombiTku 0OHOBIEHUS «rocyaapcTBeHHoro comuanumiMa». XX cwe3q KIICC u
ocyxaeHue KynbTa InaHoctu Cranuna. «OTTenens» B IyXOBHOH cdepe.

DkoHOMHUYECcKHE pedopMbl cepeanHbl 60-x roJoB, NPUYMHBI HMX He3aBeplueHHOCTH. «['ocymapcTBo
onaroneHctBus». IV u V Pecnybnuka Bo @pannuu. OOpazoBanue u Pazpurue OPI'. «DxoHOMHYECKOE 4uyI0»
SAnonuu. Pacnan kononuanbHOU cuctembl. Heokonceparusm BenukoOputanuu. Peifironomuka B CLIA.

Hapacranue kpu3ucHbIX siBJIeHUH B coBeTcKkOM ob1iecTBe B 70-¢ — cepeaune 80-x rogos. Hosas Koncrurynus
CCCP. Konuenmusi «pa3Butoro coruainzMa». Baemnss momutuka CCCP B xonne 60-x nHawame 80-X rr.. oT
pa3psAIKH K 000CTPEHUIO0 MEKTyHAPOJHOW 0OCTAaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, LI€JIH, 3a/Ja4d, OCHOBHBIC 3Tambl, pe3yabTarhl. Pacman CCCP. O6pa3oBanue
CHI'.

CraHoBJICHHE HOBOW poOCCHICKON TocymapcTBeHHOCTH (¢ 1991- mo Hacrosmee Bpems). JluGepanbHas
KOHLIEIIIUSL POCCUICKUX pedopM: Hepexo]l K PbIHKY, (OpMUPOBAHUE TPakJaHCKOTO OOIIecTBa U IMPaBOBOIO
rocynapctBa. «lllokoBas Tepanus» sxoHOMHYecKuX pedopm B Havanme 90-x romo. Koncrurymus Poccuiickoit
Oenepannn 1993r. MexxnannoHaiabHbie OTHOIIEHUS. [louTHYECKHEe MapTUX 1 OOIECTBEHHBIE NBKEHU Poccun
Ha coBpeMeHHOM »3tamne. Poccuss Ha mnyru MonepHuzanuu. Poccus B cucremMe MHUPOBOH SKOHOMHKU H



MCKIAYHApPOAHBIX cBsa3el. HoBBIE TeoImoIMTHYECKOE p€ajiui B MHUPC UM UX BJIUAHUC HA BHCIIHIOIO ITOJIUTUKY
Poccuiickoit @enepanuu.

4 O0beM yueOHOM T CUUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TPYyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJje B opMe NPAKTHYeCKOil MOATO0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIe B popme NpaKTUYEeCKON NOATOTOBKHU (npu Haiuyuu) - - -
[TpaxTnueckue 3anstus (113) 0,4 16 12
B TOM 4ucIie B (popme NpaKTUUECKOW NOATOTOBKU (npu Haiuyuu) - - -
CamocrosiTesibHasi padoTa 1,7 60 45
KonTakTHas camocrositenbHas pabota
(AmmK uz VII ons 3au / 3au c oy.) 17
CamMocTosATenpHOE N3YUYCHHUE Pa3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 60 45
8UObL CAMOCIOAMENILHOU pabomvl)
Buja kouTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpaBoBeneHue»
1 Ileab AUCHUIUIMHBI — OBJAJICHUE OCHOBAMM IPABOBBIX 3HAHMM; (OPMUPOBAHHE OCHOB IPABOBOM
KYJbTYPbI U IPABOMEPHOTO NOBEJICHHS TPAKIAHNHA CTPAHBI.
2 B pe3yabTaTte u3y4yeHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH::
OO6usamate caeAyIOMKUMI KOMIIETCHIMSIMHE ¥ MHAUKaTOpaMu ux goctwkenns: VK-11.1, VK-11.2, VK-11.3.
Buame:

— OCHOBBI POCCUHCKOM MPABOBOM CUCTEMbBI U POCCUHUCKOTO 3aKOHOAATEIBCTBA, OCHOBBI OPraHU3aIUU
1 QYHKIIMOHUPOBAHUSI CYACOHBIX M MHBIX TPABONIPUMEHHUTEIBHBIX M TIPABOOXPAHUTEILHBIX OPTaHOB;

— TIPaBOBBIC U HPABCTBEHHO-3THYECKHE HOPMHBI B chepe mpoPeCCHOHATBHON AeSTETHLHOCTH;

— TIPaBOBBIE HOPMBI, PETYIHUPYIONIHNE OTHONICHUE YEIOBEKa K YEJIOBEKY, OOIIECTBY, OKPYXKAIOIIEH
cpene;

— TpaBa U 00sI3aHHOCTH TPAXKIAHUHA;

— OCHOBBI TPYZIOBOTO 3aKOHOIaTEIbCTBA;

— OCHOBBI XO35IMCTBEHHOTO MPABA;

— OCHOBHBIE HANPABJICHNUS AHTUKOPPYNIIMOHHON 1E€ATEIbHOCTH B PD

Ymems:

— HCHOJIb30BAaTh ’TUYECKHUE U MPABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOLICHUE YEJIOBEKA K YEIIOBEKY,
00111eCTBY, OKpY)KaIOLIeH Cpejie, UCI0JIb30BaTh IpaBa U CBOOOABI YEJIOBEKA U TpaKJaHWHA TIPU pa3padboTKe
COLMAJIBHBIX TPOEKTOB;

— HCHOJIb30BaTh W COCTABJISATh HOPMATHBHBIE W MPABOBBIE JOKYMEHTBI, OTHOCSIIHECS K
npoheCcCHOHANBHON NEATEeILHOCTH, MPEANPUHIMATh HEOOX0IMMbIE MEPhI K BOCCTAHOBJICHUIO HAPYIICHHBIX



IIpas;
— peaJu30BbIBaTh MpaBa U CBOOO/IbI UEIOBEKA U IPaXAaHUHA B Pa3IMUHBIX cepax
KU3HEACITEIBHOCTH.

Braoemy:
— HaBBIKaMH MPUMEHEHUS 3aKOHOIATEeNIbCTBA MIPH PEILICHNN MPAKTUYECKUX 3a/1a4.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Ocnosbt meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpHH TOCYIApCTBA

1.2 OcHOBBI T€OpUU TpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIHOHHOTO MpaBa

2.2 OCHOBBI aIMMHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppynuus Kak coluaibHOE U MPABOBOE SBJIEHUE B COBPEMEHHOM OOLIECTBE

2.5 OCHOBBI KOJIOTUYECKOTO MpaBa

2.6 HopmaTuBHOE mpaBOBOE perylIupoBaHue 3ammuTbl uHGopmaruu. [IpaBoBbIe OCHOBBI 3alUTHI
roCyJ1lapCTBEHHOW TallHbI

Pazoen 3. Ompacau vacmnoeo npasa

3.1. I'paxgaHcKoe MpaBo: OCHOBHBIE MOJIOKEHUS 001N YacTH.

3.2. ABTOpCKO€ U MaTEeHTHOE IIPABO U MPaBOBas 3alUTA PE3YJbTaTOB HHTEIUIEKTYaIbHOM.

3.3. OcHOBBI X03UCTBEHHOTO (IIPEANPUHUMATEIHCKOT0) MpaBa.

3.4. OcHOBBI CEMEMHOTO TpaBa

3.5. OcHOBBI TPYJOBOTO MpaBa

Pazoen 4. Ocobennocmu npasogoeo pezyruposanusi npoghecCUOHANbHOU OesimelbHOCMU 68 OMOeNbHbIX
OMPACAX XUMUYECKOU NPOMBIULIEHHOCTU

4.1 OcHOBBI HallMOHAJILHOM 0€30MaCHOCTH, FOCYIAPCTBEHHOM MOJUTHKU U 3aKOHOJATENLCTBO B 00J1aCTH
obecrieueHus siIEPHON M paIualliOHHON 0€30TTaCHOCTH.

4.2 OcoOGeHHOCTH IPABOBOTO PETYIMPOBAHUS TPyia paOOTHUKOB XUMUYECKON MPOMBIIIIEHHOCTH.

4.3 HopmaTtuBHO-TIpaBOBas 6a3a peryJupoBaHMs XUMUUECKOU 1 HepTexumuueckoi otpaciu B Poccun.

OO61Iee KOJIMUECTBO pa3aeiioB 4.

4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIIJIMHbI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,9 32 24
Jlexinm 0,9 32 24
[TpakTnueckue 3anstus (113) - - -
CamocrosiTesibHasi paboTa 1,1 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
1,1
CaMOCTOSATENbHOE N3YUYEHHUE Pa3/IeioB IUCHUIIIMHbI 398 | 29,85
Bua konTpoJsn: 3auer

AHHOTANUA pado4yeil MPOrpaMmMbl AUCHUIIMHbBI
«Puinocopus»

1. Heap gucuunmiaunbl «dunocodpus» — chopMUPOBaTh y CTYIEHTOB KOMIUIEKCHOE IIPECTABICHHUE O POJIU
1 Mecte Prtocoduu B CHCTEME TYMaHUTAPHBIX, COIMAIBHBIX U €CTECTBEHHBIX HAYK, MO3HAKOMUTH UX C OCHOBAMU
¢dbunocodckoro 3HaHUS, HEOOXOAUMBIMHU IS PEIICHUS TEOPETUICCKUX U MPAKTUICCKUX 3a1a4.



2. B pe3yabTaTe u3y4eHUus: JUCHUILIMHBI 00yYaIOLIUIICA J0JI/KEH:

OO6uamate cienyomyMA KOMIETEHIIMAME U HHANKaTopamMu ux aoctmwkenus: YK-5.4, YK-5.5, VK-5.8, VK-
5.9, VK-5.14.

3HATh: OCHOBHOE COJIEp’KaHUE IJIaBHBIX (PHIIOCO(CKUX IIKOJI U HANIPaBICHUN, IPEJCTaBUTENEH ITUX ILKOJ,
CBSA3b U pasziuuyue ux (UiIocopCcKux uAeH, CBA3b HCTOPUKO-PHIOCOPCKUX KOHUEHIHUN C COBPEMEHHBIMU
npoOieMaMy HHIUBUAYAIbHON U OOIIECTBEHHOM KU3HH;

yMeTh: MOHMMATh U aHAJIW3UPOBAThb MHUPOBO33PEHUYECKHE, COLMAIbHBbIE M MHAWBUYaJbHbIE MPOOIEMBI
COBPEMEHHON KM3HM; TIPaMOTHO BECTH JIUCKYCCHIO, AaHAJIMW3UPOBAaTh OCOOCHHOCTH MEXKYJIbTYPHOTO
B3aUMO/JICHCTBUS, OOYCIOBJICHHBIE PA3IMYUEM ITUUYECKUX, PEIUTMO3HBIX U LIEHHOCTHBIX CHCTEM, OIHUPAsCh Ha
HapaOoTaHHBI B HcTOpUU (uIocopuu Marepuai; IPUMEHATh NOoJydeHHble (GuaocoCckrue 3HAHUS K PELIEHUI0
npodecCHoHANBHBIX 33]1a4;

BJAJeTh: NIPEJICTaBICHUSIMU O (GUIOCOPUM KaK HayKe U CHUCTEME LIEHHOCTEH, ee MecCTe B CHCTEME
I'YMaHUTapHOTO 3HAHHUA; OCHOBAaMU (PUIOCO(PCKOrO MBIIUICHHS; KaTeropuajibHbIM annapaToM H3y4aeMoi
JTUCLMIUIMHBL, GUIOCOPCKUMHU METOIaMU aHAJIU3a Pa3IMYHbIX poOeM, HaBbIKaMu (pUiIoco(CKkoi KylbTypbl IS
BbIPAOOTKU CUCTEMHOTO, IIEJIOCTHOTO B3IJIs1a HA AEUCTBUTEIBHOCTh M MECTO XUMHUH U XUMHUYECKON TEXHOJIOTUU B
LIEJIOCTHOM KapTUHE MHPA.

3. Kpartkoe cogep:xaHue JUCHMILITHHBI

Brenenue. ®unocodus, ee mMpoucxXokICHUE U POJIb B OOIIIECTBE.

Paspen 1. OcHoBHBIE puitocodckue MKOBI.

AntnuHas  ¢unocopus (mocokpatuku, coductel, Cokpar, Jemokput, I[lmatoH, Apucrorens,
AITMHUCTHYECKU-pUMCKas  puiiocodusi). OcHOBHbIE MpOOIEMbl CpPEAHEBEKOBOW ¢uiocopuu U 3MOXU
Bospoxnenus. ®unocopus Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus Ilpocsemenus. Hemeuxas
kiaccuueckas ¢unocodus. Pycckas pumocodpus XIX — XX BB. OcHOBBI MapkcucTckoit gpunocoduu. OCHOBHBIE
HaIpaBJIEHUs COBPEMEHHOU (uitocoduu.

Paznen 2. ®uiocockue KOHIENUHN OLITHSI M TO3HAHUS.

[IpoGnema ObiTust B uctopun ¢unocopuu. IloHaTus MarepuasbHOro M ujaeanbHoro. OCHOBHbBIE
¢dmrocohckre HampaBIeHUs: MAaTepUATTU3M U uaeann3M. [IpuHINN T7100aIEHOTO SBOJIIOIIMOHN3MA B COBPEMEHHOMN
Hay4YHOU KapTHHE MUPA.

Konrnenmuu npocTpancTBa U BPEMEHU B HCTOPUH (HHIIOCO(DUN 1 HAYKH.

[Ipoucxoxnenne cosHaHus. Ponb Tpyma B TNPOUCXOXKICHHHM CO3HaHUS. Maeanwcrtudeckue u
MaTepUaTUCTHUeCKue KoHuenuuu co3Hanus. Co3Hanue u Mo3r. CosHaTenbHoe U Oecco3HaTenbHoe. Co3HaHME U
s3pIK. CO3HaHHE U CAMOCO3HAHUE.

Kon1enmmu rHOCe0I0THN B HCTOPUH (PHIIOCO(PHH: CEHCYAIN3M, PAIMOHATIM3M, CKEIITHUIIN3M, arHOCTUIIU3M,
KOHIICTIIINSI BPOXKACHHBIX WACH, anpuopu3M. JlManeKThKa IMO3HaHUS: YyBCTBEHHOE W panuoHaibHOe. OCHOBHBIE
TEOPUH UCTHUHEI.

Paspen 3. IIpo0Jiembl yesioBeKka B (pHJI0cOpPHUH.

UYenoBek kak mpeamer ¢unocodckoro ananmsza B uctopuu ¢unocodun. IlpoucxoxneHne yenoBeka:
MIPUPOJIHBIE U COIMAIbHBIE YCIOBUS aHTPOIIOCONMOTeHe3a. bruoornueckoe 1 coluaibHOE B YelnoBeke. MHIuBuI,
WH/IMBHTyaTbHOCTbD, THYHOCTb.

CMBbICIT ’KU3HU U IIpeIHa3HayeHue yenoBeka. Ku3Hb, cMepTh, OeccmepTue. J|BrkeHne HeHaCuItsl, ero poJib
B coBpeMeHHOW >xu3HH. Llenmm m menHoctu. CB0OOAAa BOJMM M OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE,
PEIUTHO3HBIC, SCTETUYECKUE [IEHHOCTH.

Pa3nen 4. ®unocopust ucropuu u odmecTa

YenoBek B CHCTEME CONMAIBHBIX CBsi3ei. JIMYHOCTH M Macchl, cB0Ooa M HEoOXoauMocTh. Dutocodus
ucTopun: (GOopMalMOHHAS W UUBWIM3AIMOHHAS KOHIICTIIMU HCTOPUYECKOTO pa3BuTHA. lIporpeccucrckue u
MUKITMYECKIE MOJICH Pa3BUTHsA. [ moOanbpHbIe MPOoOIeMBbl COBpeMEeHHOCTH. KOHIIEINs yCTOHYNBOTO pa3BUTHS U
CIieHapuu OyayIiero.

OO6mectBo U ero cTpykrypa. ConmanbHas, MoJuTHYECKas U ayXoBHas chepwl obmiectBa. Konmemnmmm
rocyfaapcTa B uctopun puiaocodckoi MpIciau. ['pak1anckoe 00IIeCTBO U MPaBOBOE TOCYAAPCTBO.

Paznen 5. @uiocopckue npodaeMbl XUMHU M XUMHYECKON TEXHOJIOTHH



Hayunoe u BHeHayuHOe 3HaHue. CTPyKTypa Hay4yHOT'O 3HaHHUsI, ero MeTo bl U popmbl. Hayunble peBotonuun
Y CMEHa TUIIOB pallMoOHaNbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa HAyKU U OTBETCTBEHHOCTb YUEHOTO.

[IpoGnema cooTHOIIEHHs] HAYKU M TeXHUKH. ColMaiabHbIe MOCIEICTBUS HAyYHO-TEXHUYECKOTO Iporpecca.
OTUYeCcKUE U SKOJOTMUYECKHE UMIIEPATUBBI PA3BUTHS HAYKU U TEXHUKU.

MecTo XumMuu B cucTeMe ecTeCTBEHHbIX HayK. OCHOBHas npoOsiemMa XMMUU KaK HAyKU M IPOU3BOJCTBA.
Henu u 3amaun xuMuyeckoi TexHojoruu. Crnenuduka XuMUKO-TEXHOJIOTUYECKOT0 3HaHMS: (PyHAaMEeHTaIbHOE U
IPUKIIAJHOE, SMIIUPUUECKOE U TEOPETUUECKOE.

4. O0beM yueOHOMH TUCUMILTUHBI

Buipl yueOHOM paboThI 3E Akan. 4. Acrtp. u.

OO0uiasi TPy10€eMKOCTb AUCIUIIJIMHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHBIE 3aHATHS 1,33 48,4 36,3
Jlekmum: 0,89 32 24
[IpakTHyeckue 3aHATHS: 0,44 16 12
CamocrosiTesibHas padora: 1,67 60 45
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 1,67 60 45
Bua konTpoas: JK3aMeH

JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«ConHajabHO-NICUX0JI0THYECKHE OCHOBbI PA3BUTHS JMYHOCTH

1 Heap aucuMmidHbl — (QOpMUpPOBAHUE COIMATIBHO OTBETCTBEHHOM JIMYHOCTH, CIHOCOOHOM K
CaMOOpraHu3alMd W Pa3BUTHIO, YMEIOLIECH BBICTPAUMBATH M PEAJM30BBIBATH CBOK JKU3HEHHYIO CTPATETHIO,
CrIOCOOHOM YIpaBiIsiTh CBOUM BPEMEHEM B HOBBIX COITHAIBHBIX PEATUAX, B YCIOBHUAX HEMPEPHIBHOTO 0Opa30BaHMs,
YMEIOILIEH OCYIIECTBIIATh COLMAIIBHOE B3aUMOACHCTBUE U PEAIM30BBIBATh CBOIO POJIb B KOMAH/IE.

2 B pe3yabTaTe u3y4yeHusl JUCHUNIHHBI 00YUYAIOIINIACA 10JI2KEH

OO6amate ciaeayomUMI KOMIIETCHIIMSIMU U UHANKaTOpamMu ux poctmwkenus: VK-3.1, VK-3.2, VK-3.3, VK-
3.4, VK-3.5, VK-3.6, YK-5.10, VK-6.1, VK-6.2, VK-6.3, VK-6.4, VK-6.5, VK-6.6, YK-9.1, VK-9.2, VK-9.3.

3nams:

— CYIIHOCTB MPOOJIEM OPraHU3aIMK U CAMOOPTaHU3AINH JTUYHOCTH, €€ TOBEICHUS B TPYIIIIE B YCIOBUAX
COBPEMEHHOT0 00IIECTBA U HEMIPEPHIBHOTO 00pa30BaHNUS;

— METOJbl CaMOOPTraHM3aAlMU M PA3BUTUSA JUYHOCTH, BBICTPAMBAHHMS M pEAIM3ALUU TPACKTOPHUHU
caMOpa3BUTHS, BBIPAOOTKH IIENETOJaraHius M MOTHBAIIMOHHBIX YCTAHOBOK, Pa3BUTHUA KOMMYHHKATUBHBIX
CHOCOOHOCTEN U NMOBEACHHUS B TPYIIIIE;

— OOy KOHIICTIUI0O TEXHOJOTHH OpraHu3alii BPEMEHH U TOBBIMICHUS A(P(HEKTUBHOCTH €T0
KCIOJIb30BaHUS;

— METOJMKU U3YYCHUS COIHMATBHO-TICUXOJOTUYECKUX SIBJICHUHN B cepe yIpaBICHHS U CaMOYIIPABJICHUS
JINYHOCTH, TPYIIIbI, OPraHU3aLHH.

Ymemo:
— TUTAaHUPOBATH W PEIIaTh 33Ja4H JIMYHOCTHOTO U MPO(HEeCCHOHATBLHOTO PA3BUTHS,

— aHaIU3MpPOBATh CBOM BO3MOXHOCTU U OIPaHUYEHMs], HCIOJIb30BaTh METOJAbl CAMOJIUArHOCTUKH,
CaMOIIO3HAaHMsl, CAMOPETYIALUU U CAMOBOCIIUTAHMUS;
— YCTaHaBJIMBAaTh C KOJUJIEraMH (OJHOTPYNITHUKAMU) OTHOLLIEHUS, XapaKkTepusyrouuecs 3G PeKTUBHbIM
YPOBHEM OOIICHHS;
— TBOPYECKH NPUMEHSATH B PEHICHUM NMPAKTUYECKUX 3a7ady MHCTPYMEHTHI TEXHOJOTHUH OpraHu3aluu
BpEMEHU U MOBBIIICHUS 3(PPEKTUBHOCTH €r0 UCIOIb30BAHMUSL.
Braoemy:



— COLUMaJbHBIMU M TICUXOJIOTUYECKUMHU TEXHOJOTHUAMH CAMOOPTaHU3AlUM W Pa3BUTHS JIMYHOCTH,
BBICTPAaWBAHUS U PEATTU3aLUU TPAEKTOPUH CaMOPa3BUTHS;

— UHCTPYMEHTaMH ONTUMU3ALMY UCTIOIb30BaHUS BPEMEHHU, HaBbIKaMH IUTAHUPOBAHUSI IMYHOTO U y4eOHOTO
BpEMEHH, HABBIKAMHU CaMOOOpa30BaHUS;

— TEOPETUYECKUMHU U MPAKTUUYECKUMH HaBbIKAMU MPEIYNPEKICHUS U Pa3pelIeHUs] BHYTPUINYHOCTHBIX U
IPYNIOBBIX KOH(MIUKTOB;

— c1oco6aMy MOTHBAIMH YIEHOB KOJUIEKTUBA K JMUHOCTHOMY U ITPO(ECCHOHAIIBHOMY Pa3BUTHIO;

— CIOCOOHOCTSIMM K KOHCTPYKTHBHOMY OOIIEHHI0O B KOMaHzAe, pediieKcMu CBOEro MOBEACHHUS H
JUAEPCKUMU KaueCcTBaMHU,

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Obwecmeso. nHosvie yciosus u haxmopuvl pazeumus IU4HOCMU

1.3 CoBpemeHHOE OOILECTBO B YCIOBHUAX rio0anu3aiuu U HHGOopMaTU3aluu.

1.4 CoumanbHbIE TTPOIIECCHI

1.5 MHCTUTYTHI colManu3auuu JUIYHOCTH

1.6 Uucturyr obpazoBaHus

1.7 CoumanbHasi 3HAYUMOCTH TIPOdeccum.

1.8 «Mos npodeccrs B COBpeMEHHOM POCCHIICKOM OOIIIECTBE»

Pasoen 2. Jluunocmos. Coyuanvhsie u ncuxonocuieckue mexHoi02uu Camoopeanu3ayuu U Camopazeumuisl

2.7 IlcuxoJiorus JMYHOCTH

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHUS TUYHOCTH

2.9 CamoopraHuzauus U caMopeanu3aius JHIYHOCTH

2.10JInyHOCTD B CUCTEME HETIPEPHIBHOTO 00pa30BaHUs

2.111lenenosnaranue B JINYHOCTHOM U NpodeccroHabHOM pa3zButuu. [Ipaktukym «IlocTpoeHue kapbepbi».
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OO61Iee KOJIMYECTBO Pa3aeiioB 3.

4 O0beM yueOHOM TMCHUTTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[TpaxTnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesbHasi pabora 1,11 40 30
KonrakTHas camocrositenbHas pabota 0,2 0,15
1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 398 | 29,85
Bua konTpoas: 3auer

AHHOTANUA pado4yeil NPOrpaMMbl AUCHUIIMHBI
«O01mas ¥ HeopraHu4vecKass XM MU



1 Heab aMcUMNJMHBI — MpHOOpeTeHHE 3HAaHWM U KOMIIETEHIUH, (OPMHUPOBAHHUE COBPEMEHHBIX
MIpPE/ICTaBICHUM B 00JIaCTU TEOPETUUECKHUX OCHOB XMMUU U XUMUU 3JIEMEHTOB.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams cneayomUMHA KOMIIETCHIIUSAMU U HHANKaTopaMu ux noctmxenus: YK-8.2; YK-8.4; I1K-1.2; T1K-
1.3.

3nams:

— DIIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKYJI;

— OCHOBBl TEOPHUM XUMHYECKOW CBSA3M B COCIMHEHMSAX PA3HBIX THUIOB, CTPOCHUE BEIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUM;

— OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHMSI XMUMHYECKUX IMPOLECCOB M XapaKTEPUCTUKH PABHOBECHOTO
COCTOSIHUS;

— METO/bI ONMMCAaHUS XUMUYECKUX PABHOBECUM B PACTBOPAX IIEKTPOJIUTOB;

— CTPOEHHE U CBOWCTBA KOOPAVMHALMOHHBIX COECIMHEHHUI;

— IOJIyYE€HHME, XUMHUYECKHE CBOMCTBA IIPOCTHIX U CI0KHBIX HEOPraHUYECKUX BEIIECTB.

Ymemo:

— BBINOJHATE OCHOBHBIE XMMHUYECKHE OIEpalldd, OIPEAENATh TEPMOJMHAMHYECKHE XapaKTEepPUCTHUKHU
XUMUYECKUX PEAKLUI U PABHOBECHBIE KOHIIEHTPAI[UU BELIECTB;

— HCIIOJIB30BaTh OCHOBHBIE XUMHUYECKHUE 3aKOHBI, TEPMOJUHAMUYECKNE CIIPABOYHBIE JAHHBIE I PELICHUS
npodecCHoHANBHBIX 33]1a4;

— IIPOTHO3UPOBATh BIUSHUE PAa3INYHBIX (PAKTOPOB HA PAaBHOBECHE B XMMHUECKUX PEAKLIUAX.

Braoemy:

— TEOPETUYECKUMH METOJIaMH ONMCAHUS CTPOCHUSI U CBOMCTB IPOCTBIX M CIIOKHBIX BEIIECTB Ha OCHOBE
AJIEKTPOHHOTO CTPOEHUS UX ATOMOB U ITOJIOKEHHUS B IEPUOANYECKON CUCTEME XUMUYECKUX JIEMEHTOB;

— OCHOBHBIMM HaBbIKaMU pabOThl B XUMUYECKOI Taboparopuu;

—  OKCIIEpUMEHTAIbHBIMH  METOJaMH  ONPEICJICEHUS HEKOTOPBIX  (PU3UKO-XUMHUYECKHX  CBOICTB
HEOPraHMYECKUX COCAUHEHUN.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.
BonHoBble cBolicTBa MaTepuaibHbIX OOBEKTOB. YpaBHeHue ne bpoiins. CooTHOIIEHHE HeOoIpeleleHHOCTEN
I'eiizendepra. [lonstre o kBaHTOBOM MexaHuke U ypaBHeHuu Lllpenunrepa.

1.2 IlepnoanuecKkuil 3aKOH U MEPUOANYECKAs CUCTEMA.
CoBpemenHast GopMyIupoBKa NEPUOANUECKOT0 3aKkoHa. [leproguueckast cucrema u ee CBs3b CO CTPOEHHUEM aTOMOB.
3anoJIHeHHE JIEKTPOHHBIX CI0EB M 000JI0OYEK aTOMOB B IIepHoInYecKoi cucreme anemenToB J[.M. Menneneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC TPOIIECCHI.
Crenenu okucieHus. BaxHeilne oKUCIUTENN U BOCCTAHOBUTENU. BaxkHelIne cxemMbl MpeBpallieHrs BEIIeCTB B
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIX.

1.4. XuMuueckas CBS3b U CTPOSCHUE MOJICKYII.
KoBaneHTHas CBsI3b, OCHOBHBIE IIOJIO)KEHUS METOJA BAJEHTHBIX CBsA3eM. PaccMOTpeHHME CXeM NepEeKpBIBAHMS
aTOMHBIX OopOuTanel nmpu oOpa3oBaHMU CBsI3ed B MoJieKynax. [ 'mOpuansanus BOJMHOBBIX (pyHKIMN. OCHOBHbBIE
MOJIOXKEHUS MeTo1a MoJIeKy sipHBIX opouTaneit (MO JIKAO). Metoxa I'mmecniu. O6miue cBeieHust 0 KOMIUIEKCHBIX
COEIMHEHUAX, UX CTpOECHHE. MEXMOJIEKYISIpHAsE M BHYTPUMOJIEKYJISIpHAast BOJOPOAHAs CBs3b. MIOHHAs CBsA3b Kak
IpelenbHbIA clydail KOBaJeHTHOW cBsi3u. OOLIue MNpeAcTaBiIeHUS O MEXKMOJEKYISIPHOM B3auMOJICHCTBUU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOACHCTBUS.

1.5. IlonsiTHE O XUMHUYECKON TEPMOIUHAMHUKE.
TepmoauHamuueckue QyHKIUHM COCTOSHUS (XapakTepucTruueckue GyHKIMH). BHyTpeHHssl SHEprus U SHTAIbIINS,
uX pu3znyeckuit cMpici. TepMOXUMUS U TEpMOXUMHUUYECKUE ypaBHeHUs. 3akoH ['ecca u cienctBus us Hero. [lonsitue
00 SHTpONHH, AOCOTIOTHAS FHTPOIIUS U CTPOCHHUE BELECTBA. MI3MEeHeHe SHTPOIIUHU B PA3JIMYHBIX NPOLIECCAX.

1.6. [TonsiTHE O XUMUUYECKOU KMHETUKE. XUMHYECKOE PAaBHOBECHE.



OpHocTaauiiHble M CIOXHBIE peakUMH. 3aKOH JAeWCTBYOIIMX Macc. KOHCTaHTa CKOpPOCTH peakluu.
MoJiekynsipHOCTb U OPSAOK peaklru. 3aBUCUMOCTh CKOPOCTH PEAaKIMH OT TEMIIEPATypbl; SHTAJIBIINS AKTUBALUH.
['oMOreHHBI ¥ reTepOreHHbIN KaTaaus.

HctunHoe u kaxymieecs paBHoBecus.. KoHcTaHTa XxuMuuyeckoro paBHoBecHs. CMelIeHHE XMMHYECKOIo
paBHOBecus, npuHuun Jle-1llarense — bpayna.

Ouneprus ['mbbca, ee cBs3p ¢ oSHTponuell u HHTanbnued. Pusnmdeckuii cmpica sHepruu ['nbbca.
OHTPONUNHBIN U SHTANBNUNHBINA (hakTopsl poniecca. Csa3b AG’; ¢ KOHCTaHTOM paBHOBECHS.

1.7. PactBOopEel. PaBHOBECHS B pacTBOpAX.

[Ipouecchl, compoBoXXJarolIKe 00pa30oBaHUE JKUIKUX MCTUHHBIX PACTBOPOB HEAIEKTPOJIUTOB U
AJIEKTPOJIUTOB. ACCOLMUPOBAHHBIE M HEACCOLMHPOBAHHBbIE AEKTposuThl. CTeneHb auccounanuu. KoHcranrta
auccouuanuu. PaBHOBecHe B CCTEME, COCTOSIIEN U3 HACBIILIEHHOTO pacTBOPa MajopacTBOPUMOTO IEKTPOIUTA U
€ro KpucTajuioB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX CO€IUHEHUH. PaBHOBecHe auccouuanuy BoJibl, HOHHOE
MPOU3BENICHUE BOABI M €r0 3aBUCUMOCTH OT TeMrieparypsl. [lkama pH. ['naponus conen.

Pa3zoen 2. Heopranmieckas Xumust

2.1. XumMus s-31eMeHTOB. 2.2. XUMHUS p- SJIEMEHTOB.

Boiopoa-nepBsiii 371€MEHT MEPUOANIECKON CHCTEMBI, €T0 IBOMCTBEHHOE TIOJIOKEHHE. DIIeMeHTHl 1-2 u 13—
18 rpynn nepuonuyeckoil crucTteMbl. 3aKOHOMEPHOCTH B M3MEHEHHM 3JIEKTPOHHBIX KOHQUIypalUid, BEITUYHUH
paanycoB, AMEKTPOOTPUIATEILHOCTH U SHEPI MM HOHU3AI[MH aTOMOB. TUIIHYHbBIE CTEIIEHU OKUCICHUS. XUMUYECKUE
CBOMCTBAa MPOCTHIX BELIECTB. 3aKOHOMEPHOCTH B CTPOCHMM U CBOMCTBAaX OCHOBHBIX THUIIOB COEIUHEHHUH, HX
nostyueHue. [lpuponeie coennHenus, NoJay4eHne U MPUMEHEHHUE.

2.3. Xumus d-anemenTos. 2.4. Xumus f- a1eMeHTOB.

OneMeHThl 3—12 Tpynm NEpUOTUYECKON CHCTEMBl. 3aKOHOMEPHOCTH B HW3MEHEHUHU DJIEKTPOHHBIX
KOH(UTrypalnuii, BEIMYUH PaJNyCOB, SHEPTUU HOHU3ALINY, XaPAKTEPHBIX CTEIIEHEH OKUCIEHUS, KOOPIMHALMOHHBIX
yucen atoMoB. [lpupoaHble COeTUHEHMs, MOJy4YE€HUE M CONOCTaBICHHE (DU3MUECKUX M XMUMHMUYECKHUX CBOWCTB
pocThIX BeniecTB. CTpoeHHE U CBOMCTBA OCHOBHBIX TUIIOB coequHeHU. OcoOeHHOoCTH f- AIIeMEHTOB.

4 O0beM yueOHOM TMCHUTITHHBI

Beero CemecTp
Bua yueOHo# padoThl 1 2
3E Akan. 4. | 3E | Axam. 4. | 3E | Akan. 4.
OGIast Tpy10€MKOCTb JAUCIUTUINHBI 12 432 7 252 5 180
Konraxruas padora - 6,23 24 |356| 128 |267| 9
ay/IMTOPHBIE 3aHATHSI:
Jlexuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTeJibHas paboTa 3,77 136 2,44 88 1,33 48
KoHTakTHas caMOCTOsITeIIbHAS i ) )
pabora 3,77 2,44 1,33
CamocTosATenbHOE N3YUCHHE 136 38 48
pa3eiioB TUCIUILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTakTHas pabora —
MIPOMEKYTOYHAS ATTECTAIIHS 2 0.8 ! 0.4 ! 0.4




[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Bua nToroBoro KOHTpOJIsi: IK3aMeH IK3aMeH
Cemectp
Bua yueOHo# padoThbl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
O011ast TPYI0EMKOCTD AUCIUILIHHBL 12 324 7 189 5 135
Konrakrnas pabora- 6,23 168 |356| 96 |267| 72
ay/IMTOPHBIE 3aHATHSI: ’ ’ ’
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CaMocTosiTe1bHasi padoTa 3,77 102 2,44 66 1,33 36
KoHTakTHas caMOCTOSITeIIbHAS i ) )
pa60Ta 3,77 2,44 1,33
CamMmocTosATenbHOE N3YUYCHHE 102 66 36
pa3eiioB TUCIUILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrtakThas paborta —
HPOMEXKYTOYHAS aTTECTAIUS 2 0.6 1 0.3 1 0.3
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpOJIsi: IK3aMeH IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«Opranuyeckast XuMHs»

1 Heap AMCHMIUIMHBI — TIPUOOPETEHHE CTYIEHTAMH 3HAHHI O CTPOCHHHM OPraHUYECKUX COCAMHEHUH,

OCHOBHBIX XUMHYECKUX CBOMCTBAX Pa3JIUYHBIX KJIACCOB OPraHUYECKUX COCIMHEHUN U METOIAX UX ITOIYYEHUS, KaK
IIPOMBIIIJIEHHBIX, TaK U J1a00paTOPHBIX.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIICS TOJIKEH:
Obnadams CIeNyIONMMA KOMIIETESHITUSAMU U MHAuKatopamu ux noctmwkenus: YK-1.1; YK-8.2; T1IK-3.3.
3namo:
— TEOPETHYECKHE OCHOBBI CTPOCHHUS U CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCTUMHEHUH;
— CTIOCOOBI TIOJYYCHHS U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHMYCCKUX COCIMHCHHIA,
— OCHOBHBIC MEXaHH3MBbI MPOTCKAHMS OPTaHUICCKUX PEaKIIHIA;
Ymems:
— IPUMEHSTH TEOPETUICCKHUE 3HAHUS JUISI CHHTE3a OPraHNYCeCKUX COCTUHEHHH Pa3INIHbBIX KIIACCOB;
— aHAJIM3UPOBATh M MPEJICKA3BIBATh PEAKIMOHHBIC CBOMCTBA OPraHMYCCKUX COCIMHCHHIA,
— COCTaBJISITh CXEMbI CHHTE3a OPraHHYCCKUX COCIMHCHHM, 3aIaHHOTO CTPOCHUS,
Braoems:
— OCHOBaMHU HOMEHKJIATyphI U KIIACCU(PUKAIIUN OPTaHHYECKUX COCAMHCHHIA,
— OCHOBHBIMH TEOPETUYCCKIMH MPEACTABIICHUSMHU B OPraHHYECKON XUMUU;
— HaBBIKAaMH 000CHOBAHUS PAallMOHAIBHBIX CIIOCOOOB MOJIYUYEHUSI OPraHNYCCKHUX BEIICCTB.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. Teopus xumuueckoeo cmpoerus u HacvlujeHuvle yeneeo0opoosvt (VB).



I.1. [Ipuposa xuMHUUECKOH CBSI3U

[Ipupona xoBanentHoii cBsa3u. @opmyinsl JIstonca. @opmanbHbiii 3apsia. Teopus rudpuauzanuu AO. Teopus
OTTAJIKUBAHUS AJICKTPOHHBIX Map BajeHTHoW ob6onouku (ODIIBO) u dopma mosekyna. ATOMHO-OpOUTAIBHBIC
Mozenu. DPdexTsl B opranudeckoi xumuu. [loHstre o mexaHuzme xumudeckoil peakuuu. IIpomexyrouynsie
COEJIMHEHUS U YaCTHULbl OPraHUYECKUX peaKluil.

1.2 AnkaHnbl

IN'omonoruueckwii psia. MUzomepus. Homenknatypa. CriocoObl momydeHust. [IpocTpancTBEHHOE U QJIEKTPOHHOE
ctpoenne. Puznveckue cBoiicTa. O0mIas XxapakTepUCTUKa peakmoHHo# cioco6HocTH. [locTtymat XamMMoHa. .

1.3 Crepeousomepust

Tunel cTepeon3oMepoB: KOHPOPMEPHI, FT€OMETPUUECKHE U30MEPHI, SHAaHTHOMEpHL. OnTuyeckas U30Mepusl.
XupalbHOCTb. DHaHTHUOMEpHI. Panemuueckas cMech. CriocoObl MPOCTPAHCTBEHHOI'O M300pa)K€HUSI ONTUYECKUX
n3omepoB. OtHocuTenbHas U abcomtoTHas KoHpurypamuu. I[Ipoexnum ®umepa. D,L-Homenknarypa. R,S-
Howmenxknarypa. [Tonstie 06 onTuueckoit akTUBHOCTH COETUHEHUH C IByMs aCHMMETPUUYECKUMHU LIEHTPAMH.

1.4 IukiroamkaHbl

I'omonoruueckuii psn. Uzomepusa. Homenknatypa. Crioco6s! nonyuenus. Kondopmaruu. Tuns! HanpspkeHui
B IMKiIax. Pusndeckue cBOMCTBA. Peakiuy nuKI0aIKaHOB.

Pa3zoen 2. Henacvliuyennvie yeneeo0opooul.

2.1. AnkeHnsl

I'omonoruueckuit psan. Mzomepus. Homenkmnarypa. CnocoOsl momydeHusi. [IpocTpaHCTBEHHOE CTpOCHHE.
®dusnueckue cBOMCTBA. Peakiuy ainkeHoB.

2.2 AJIKVHBI

I'omonoruueckwii psia. MUzomepust. Homenknarypa. Crioco6s! mosrydenus. [IpoctpaHcTBEHHOE U 3JIEKTPOHHOE
cTpoenue. Pusnyeckue cBorcTBa. Peakunm aaikuHOB.

2.3. AJIKaueHBbI U MOJUEHbI

[lonatue o mepUIUKINYECKUX peaknusax. [omonormueckuii psa.  Knaccuduxamusa. HMzomepus.
Homenknarypa. CnocoObl nonydenusi. Peaknuum 1,3-ankagueHoB. IloHSATHE O NEPUIMKIMYECKUX PpEAKLHUAX.
Huxnonpucoeaunenue.. Ocodbennoct peaknuii mibca-Anbaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopun apoMaTUYHOCTH.

CoBpeMeHHBIC TIPENCTABICHUS O CTPOCHHHM O€H30J1a. ApOMAaTHYECKUU XapakTtep OeH3o0ia. DHeprus
conpsbkeHus. O0mre KpUTepuu apoOMaTUYHOCTH.

3.2 Coenunenust 0€H30JILHOTO psija

N3omepusi. Homenkmarypa. CrocoOsl mosydeHusi. [IpocTpaHCTBEHHOE€ U 3JIEKTPOHHOE CTPOCHHE.
®dusndeckue cBorcTBa. O0IIas XapaKTepUCTUKA PEAKITMOHHON CIIOCOOHOCTH.

Pa3zoen 4. I'anocenonpouseoonvie. Cnupmeol, pernonvi, npocmole 3Qpupol.

4.1 'anoreHONpoU3BOIHbIE

Knaccudukanus. Homenkmnarypa.

Anxwi- u ammwiranorenunsl. M3omepus. Homenknarypa. CnocoObl momydenus. IIpocTpaHcTBeHHOE U
3NEKTPOHHOE cTpoeHue. dusznueckue cBOMCTBA.

Peakuuu HykIeoQMIbHOrO 3aMelIeHUs M OTILIEIUICHUs. BUMONEeKyIspHBIH MeXaHU3M HYKICO(PHIBHOTO
3amernieHus (Sn2).

MoOHOMOEKYISPHBIN MEXaHU3M HYKJICO(UIbHOIO 3aMeleHus. Peakiuu otmemnienus. 3-2IMMUHUPOBaHUE.
Mexanmsmbel E1 u  E2. Apomarnueckuwe rajgoreHOnpous3BOJHbIC. MexXaHH3M 3aMelleHus TajloreHa B
aKTUBUPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTtuBupoBaHHBIE TIajOr€HONPOU3BOJIHBIE APOMATHUECKUX
YTJIE€BOAOPOJIOB; ApUHOBBIA MEXaHNU3M 3aMEIICHUSI FAJIOTeHA.

4.2 DneMeHTOpraHu4eCKue COCTMHCHUSL.

XapakTepucTUKa CBA3EH yIriepoj-3JIeMEHT B 3aBUCMMOCTH OT IOJIOKEHUs 3jaemeHTa B Ilepuoauueckoit
cucTeMe 3JeMeHTOB. Metaoprannyeckue coequHeHus. Homenknatypa. CrnocoObl MOJIydeHHs JIUTUH- U
MarHuiloprannyeckux coeauHenuil. Peakuus I'punbsipa, mexanusm. CtpoeHue peaktuBoB I punbspa. X peakiuu
C COEIMHEHUSIMHU, COJIEP KALMMU aKTUBHBIN aTOM BOJIOpO/ia: KUCIOTAMHU, COUPTaMU, aMUHAMH.



4.3 CnupTsl.

OpnoatoMuble crupthl. Knaccudukanus u HomeHkiatypa. CrnocoObl mosyyeHus. [IpoctpaHcTBeHHOE U
AIIEKTPOHHOE CTpPOEHME. XUMHUYECKHe cBoicTBa. MHoroaToMHble cnupThl, [nmkonu. I'munepun. CrocoObl
nonyyeHus. Pu3ndeckue U XUMHUYECKHE CBOMCTBA. [IpakTnyeckoe npuMeHeHue.

4.4 ®enonbl

Knaccudpukanus n HomeHkiarypa. CrnocoObl nonyuenusi. dusnyeckue cBoiictBa. IlpoctpancTBeHHOE U
AJIEKTPOHHOE CTpoeHHEe. XUMHUYECKUE CBOMCTBA

4.5 Ipoctsie a3pupbl

Knaccudukanusa u Homenknarypa. CrnocoOsl nonyuyenus. ®dusznueckue cBoicTBa. [IpocTpaHcTBeHHOE U
AJIEKTPOHHOE cTpoeHue. Xumuueckue cBoiicta. L{uknmueckue s¢upel. KpayH-adupsl. KommnexkcooOpasoBanue
¢ MoHaMu MertaiioB. [Ipumenenue.

4.6 DnokcucoeMHeHus

Nzomepusi. Homenknarypa. CrocoOsl momydeHus. @Pusnueckwe cBoiicTBa. I[IpocTpaHcTBeHHOE U
IEKTPOHHOE CTPOCHHUE ITUICHOKCUAA. XUMHYECKUE CBOMCTBA. MEXaHU3MBbI pEaKIMi U HAIPABICHUE PACKPBITHU
KoJblia. [IpuMenenue B MpOMBIIIIIEHHOM OPraHU4eCKOM CHHTE3E.

Pazoen 5. Anvoecuovl, kemonwl. Kapbonosvle kuciomol u ux npoussooubie.

5.1. Anpnierusibl 1 KETOHBI

Knaccudukanus m Homenkiarypa. CrnocoObl monydeHus. dusmdeckue cBorcTBa. [IpocTpaHcTBeHHOE H
AJIEKTPOHHOE CTPOEHUE. XMMUYECKUE CBOMCTBA.

5.2 o, B-HenaceimmeHHbIe anbAeTH/IbI U KETOHBI.

Homenknarypa. CrnocoObl mosyueHusi. IIpocTpaHcTBEHHOE M 3JIEKTPOHHOE CTpoeHue. Peaxium
MPUCOEUHEHUS EKTPOGMIbHBIX (OpoMa M TrajaoreHOBOJAOPOJOB) U HYKICO(UIBHBIX PEareHTOB (CUHUIBHOMN
KHCJIOTBI M a3zoTcoiepkamux HykiaeodunoB). 1,2- u 1,4-Ilpucoenunenne. Mexanusm peakmuit 1,2- u 1,4-
MIPUCOEIUHEHHUS] METaNIOOPTaHNYECKUX COETMHEHUH.

5.3 OnHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

Knaccudukanus u Homenknarypa. CrnocoObl nonydeHus. [IpocTpaHCTBEHHOE U 3JEKTPOHHOE CTPOEHUE.
®u3nyecKue CBOMCTBA. XMMHUYECKUE CBOMCTBA.

5.4 OyHKUMOHAIbHbIE NPOU3BOJHbIE KAPOOHOBBIX KHCJIOT: TaJIOT€HAHTUIPUIBl  (ALMIradoreHu/Ibl),
AHTUJPUJIBL, CIIOKHBIE 3(UPbI, AMU[IbI, HUTPHIIBI.

Crioco6s! mosyuenus. OcoOEHHOCTH TPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTPOCHHMs. BaxHelme cBoiicTBa.
Peaknuu N- n O-anminpoBanus. X MeXxaHU3Mbl. KeTeHbI 1 JUKETEHBI.

5.5 MHOroocHOBHbIE€ KapOOHOBBIE KHCIIOTHI.

JlkapOOHOBBIE KUCJIOTBHI JKUPHOTO M apomaTudeckoro psana. Homenknarypa. CrocoObl mMoigydeHUs.
duznyeckue U XxuMHueckue cBoiictBa. ManoHoBelil a¢up. Ilonyuenne. Ctpoenne, CH-Kucnotnocts. Peaknuu
KOHJICHCALlMU MaJIOHOBOTO 3(p1pa ¥ MajIOHOBON KUCIIOTHI C allbJIeTHIaMH.

5.6 o,3- HenaceiieHHble KapOOHOBBIE KUCIOTHI U UX (DYHKIMOHAIBbHbIE IPOU3BOIHBIE.

[IpoctpancrBennas uzomepus. CrnocoObl noaydeHus. XMMHUECKHUE CBOICTBA.

5.7 Anpaerusio- 1 KETOKUCIOTHI.

Knaccudukanus u HOMeHKIaTypa. o, [, y-AlbIeruao- U KeTOKUCIOThL. AueToykcycHblid 3¢pup. CriocoObl
nosiydenusi, crpoenue. Konnencaunu Knsiizena u Jlukmana. MexaHu3MBl..

5.8 3ameniénnbie KapOOHOBBIX KHCIIOT.

lNanoreno3ameniennble kuciaothl. Knaccudukauuss m HoMeHkinatypa. CrocoObl modydyeHus o- U fB-
raJIOr€HO3aMEIICHHBIX KUCIOT. XUMUYECKUE CBONCTBA. ['MIPOKCUKHUCIOTHI: Kiaccu(UKalMs U HOMEHKJIATYpa.
Croco6s1 nosrydenus. OCOOEHHOCTH CBOMCTB O-, -, Y-THAPOKCUKUCIOT. JIaKTOHBI. AMHUHOKHCIOTHL. CrIOCOOBI
nonydeHusi. Crpoenue. Baxkneime Gpru3nvyeckue 1 XUMHUIECKUE CBOMCTBA.

Paszoen 6. Azomcooeporcawue u cemepoyuxiuieckue coeOuHeHus.

6.1. Hutpocoenunenus

Knaccudpukanus u Homenkinarypa. Crnoco0bl noiydeHus. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHHUE.
Xumuueckue cBoiictBa. TayroMmepusi HEPBUYHBIX U BTOPUYHBIX alu()aTHUECKUX HUTPOCOEAUHEHUN. Peakium.

6.2. AMUHBI

Knaccudukanus n Homenknarypa. Criocoosr noyuerus. Gusndeckue cBoOMcTBa. XUMUYECKHNE CBONCTBA.

6.3 A3a- 1 1Ma30COETMHEHUS



[Tonydyenue nuazocoeqMHEHUN peaknued IUAa30THUPOBAHHUS: YCIOBHUS NPOBEIACHUS PEAKUHUH M MEXaHHU3M;
pa3auyus B YCTOMYMBOCTH HACBIIIEHHBIX W apOMAaTHYECKHX Aua3zocoequHeHuid. Dusznyeckue CBOMCTBA.
[IpocTpancTBEHHOE W AJEKTPOHHOE CTPOCHHME apOMATHUYECKUX THUA30COCIMHEHUM B 3aBHCUMOCTH OT pH cpensr,
TayTOMEpHBIC TIPEeBpaIieHrs. XUMHUYECKHE CBOWCTBA. A3ocoueTanue. [lorydyenne u mpuMeHeHHe a3acoeIMHEHUM.
Cunres.

6.4 I'eTeponMKINYECKHE COCTUHEHUS

Knaccudukanus. [erepoumknmdeckue apoMaruyeckue coeauHeHus. (OCOOCHHOCTH  MOJCKYISIPHON
CTPYKTYpHIL. [IATHUICHHBIE TETEPOIMKINYECKUE coenuHeHus: Gpypan, muppod, Tnodpern. Homenknarypa. CriocoOs
nonydeHusi. [IpocTpaHCTBEHHOE ¥ AJIEKTPOHHOE CTpOeHHE. ApoMaTHYHOCTh. (OCOOCHHOCTH peaKIuid
anekTpogmiIbHOrO 3aMermieHus. lllecTuwieHHbIe W MOJUSAACPHBIC TEeTEPOIUKIMYECCKUE COCAMHEHUS: TMUPHUINH,
XUHOJIUH, aKpuauH. [lupuanH. DIEeKTpOHHOE CTPOCHHE W apoMaTUYHOCTh. OCHOBHOCTh M HYKJIEO(DUIBHOCTS.
Peaknun anekTpogmIbHOTO ¥ HYKICO(DUIBHOTO 3aMEIICHMs: PEaKIHMOHHAs CIOCOOHOCTh W OPHUCHTAIIMS.
Tayromepust 2- u 4-rugpokcu M aMUHONUPUAMHOB. COEAMHEHHUS C HECKOJIBKUMH TE€TepOaTOMaMH B IIHMKIIC:
JTMA30JTbI, OKCA30JIbl, TUa3uHbI U TpUa3uHbl. O0IIas XapaKTEPUCTHKA XUMUYECKUX CBOUCTB.

4 O0beM yueOHOI 1M CIUUTIHHBI.

Cemectp
Bcero
Bl yueGHOM paboThl 2 cemecTp 3 cemecTp
3E Akan 3E Akan 3E Axan.
9. . 4. 9,
OO61ast TpyA0€MKOCTh TUCITUTLTHHBI 8 288 3 108 5 180
KonrakTHas paboTa — ayIuTOpPHBIE 3,11 112 133 48 1,78 64
3aHATHSA:
Jlexuu 1,33 48 0,44 16 0,89 32
[TpaxTueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 3,89 140 1,67 60 2,22 80
KoHTakTHas camocTosiTesbHas paboTa 0.4 0.4 R0
Canoeronensmos wsyionne preros | 39 L67 222
YAcHHE pasi 139,6 59,6 -
JVCITATUTAHBI
Buabl KOHTpOJIS:
Buo konmponsn uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KoHTakTHass pabota — TpPOMEKYTOYHAS
0,4 - 0,4
arrecTanus 1 - 1
[TonroroBka K 3K3aMeHy. 35,6 - 35,6
3auér ¢
Bua nToroBoro KOHTpOJIsi: . JK3aMeH
OlIeHKOM
Buj yae6noit paboThl Bcero Cemecrp
2 cemectp | 3 cemectp




3E Actp. 3E Actp. 3E Act

9. 9. p. 4.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 8 216 3 81 5 135
KonrakTHasi paboTa — ayIuTOpPHBIE 3,11 84 133 36 1,78 | 48
3aHATHS:
Jlexuu 1,33 36 0,44 12 0,89 24
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie paboTs! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 3,89 105 1,67 45 2,22 | 60
KonrtakTHas camocrositenbHas paboTa 0.4 0.4 60
glmmK us VII onsa 3au / 3au c oy.) 3.89 1,67 2.2

aMOCTOSITEIbHOE U3yUCHUE PA3/ICIIOB 104.6 44.6 )

JTUCIUTLIAHBI
Buabl KOHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KontakTHas pabota — mpOMEXyTOUYHas

0,3 - 0,3
arTecTanus 1 - 1
[ToaroroBka K 3K3aMeHy. 26,7 - 26,7

3auér ¢
Bua uToroBoro KOHTpoOJIs: - IK3aMeH
OLIEHK O

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«AHaTMTHYeCKasi XMMUSA U PU3MKO-XUMHYECKHE METO/IbI AHATHU32»

1 Heap aucuMmiMHbl — MPUOOpEeTeHHE OOYYAONIMMUCA 3HAHWM W KOMIETEHINH, HEOOXOIUMBIX st
pelieHus KOHKPETHBIX 3a]]a4 XUMUUECKOTO aHaJIh3a.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIICS TOJIKEH:
Obnadams ClenyONIMMA KOMIIETESHITUSAMU U MHAuKatopamu ux noctmwkenus: YK-1.1; YK-1.2; T1IK-3.3.

3nams:

— OCHOBHbIE TOHSTHUS, TEPMUHBI, METOJAbl U NPUEMbl KAYECTBEHHOTO U KOJIMYECTBEHHOI'O XUMHYECKOIO
aHaIMN3a;

—  TEOpEeTHYECKHE OCHOBBI (PU3UKO-XUMUYECKUX METO/I0B aHAJIN3a;

— OpUHLMIBI PabOThl OCHOBHBIX MPHOOPOB, HWCHOJIB3YEMBIX Uil MPOBEACHHUS KAaueCTBEHHOTO U
KOJIMYECTBEHHOTO aHaIN3a;
Ymemns:

— TPUMEHATHb NMPUOOPETEHHbIE MPAKTUYECKUE HABBIKM B NMPOPECCHOHANBHON AESTENBHOCTH ISl PELICHUS
KOHKPETHBIX aHAJIMTUYECKUX 3aJ1a4;

— TPOBOAUTH 0OOCHOBAHHBIN BEIOOP METOa aHAJIN3A C YUETOM LieJieil 1 0COOEHHOCTEN TaHHOW IPAaKTHYECKOI
3aJ1auu;

— TPOBOJUTH pacueThl HA OCHOBE MPOBEACHHBIX UCCIIEIOBAHUM;

—  IPOBOAUTH METPOJOTHYECKYIO OILIEHKY PE3YJbTaTOB KOJUYECTBEHHOIO XUMHUUYECKOTO aHalIn3a
Braoemy:

— OCHOBaMU METPOJIOTMYECKOH OLEHKU PE3yIbTaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHAIN3a;

— IpUEeMaMU UHTEpIIpeTaliy pe3yJbTaTOB aHaJIN3a Ha OCHOBE KBAJIMMETPUUYECKUX OIICHOK;

— METOJIOJIOTUEH XUMHUYECKHMX M (U3HKO-XMMHYECKHX METOJIOB AaHalu3a, ILIMPOKO HCIOIb3yeMbIX B
COBPEMEHHOM aHAIIMTUYECKOM MPAKTUKE



3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. Unentudurkanusi HOHOB 3JIEMEHTOB B pacTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

Ananutruyeckass XUMHUS KaK OCHOBA METOJOB M3y4YeHHS W KOHTPOJS XMMHUYECKOIO COCTaBa BEUIECTB B
MaTepUaJIbHOM IPOU3BOJCTBE, HAyYHBIX MCCIEIOBAHUAX, B KOHTpOJie OOBEKTOB OKpyXkarouieil cpenbl. Bujel
aHanu3a. DJIEMEHTHBIA, MOJICKYJSPHBIM, (a30BbI W W30TONHBIM aHainu3. KoMMuecTBEHHBIM U KadeCTBEHHBIN
aHaJIU3 OPraHMYECKUX M HEOPraHMYECKUX BELIEeCTB. XUMHUYECKHE, (U3UKO-XUMUYECKHE METOJbl aHaliu3a, UX
B3alMOCBS3b, COOTHOIIEHHME W IpPUMEHEHHE. AHAJUTHUYECKMH CHUrHaJ KaK HOCUTENb KauyeCTBEHHOW U
KOJIM4eCTBEHHOU nH(opmaru 06 o0bekTe aHanusa. [loctaHoBKa aHAIMTUYECKON 3a/1auk. AJTOPUTM IIPOBEACHUS
aHanu3a: otOOp cpemHe mpoObl, TOATOTOBKA MPOOBI K aHAIHM3y, M3MEPEHHE AHAIMTHYECKOTO CUTHAIa U €ro
METpPOJIOTHYECKasl OLIEHKA, pacueT pe3yibTaToB aHajdu3a W uX uHTepnperauus. [lpumepsl pemienus 3amay
aQHAJIUTUYECKOTO KOHTPOJISI B XMMHUECKON TEXHOJIOTHH, B aHAJIN3€ O0BEKTOB OKpYyxaromen cpeasl u np. [lonsarus
O COBPEMEHHBIX METO/IaX IEMEHTHOI'0 aHaJIn3a: aTOMHO-AMHCCUOHHBINA aHAJIN3, aTOMHO-a0COPOIIMOHHBII aHaIu3,
PEHTTeHOITyOpECHEHTHBIN aHAIN3.

1.2 Cnenuduka 3aga4 aHaTUTUUECKONW XUMUM.

OcHoBHbIE TEepMHHBI aHaUTH4YecKoW xumuu. OOHapyxenue. OmnpeneneHue. AHainu3. AHaIUTHUYECKHE
XMUMHMUYECKHE pPEaKlMM KaK OCHOBA XMMHUYECKOro aHanu3a. KauecTBEHHbIE M KOJIMYECTBEHHbIE aHAJIUTHYECKHE
XUMHUecKre peakuuu. TpeboBanust, npeabspiseMble K HUM. Crenu@uka aHaTUTHUYECKUX PEaKIUi, UCIOJIb3YEeMBbIX
B aHaiu3e. AHanuTudeckas (Gopma U aHATUTUYECKUE NpPU3HAKU. AHAJIUTHUYECKUE PEAKIMHM U aHaJIUTHYECKUE
¢ dekTsl. XapakTepUCTUKH aHATUTHUYECKUX PEaKUUi: YyBCTBUTEIBHOCTh, M30UPATENbHOCTh (CENEKTUBHOCTH).
['pynnoBsle, o01iue, yacTHbIE, XapaKTepHble U cneuuduueckrue peakuuu. [yt noBbiieHUss U30UPaTENIbHOCTH U
YyBCTBUTEJIbHOCTH aHAIMUTUYECKUX PEAKIIHUIL.

1.3 XuMHuueckre paBHOBECUSI B TOMOTE€HHBIX U F€TEPOr€HHBIX CUCTEMAX, IPUMEHSAEMBIX B AHAIUTUYECKON
XUMHH.

OcCHOBHbBIE TUIIBl pEaKUUN, TPUMEHSEMbIX B AQHAIUTUYECKOW XUMHUU (OCaXIEHUS, KHCIOTHO-OCHOBHBIE,
KOMILJIEKCOOOpa30BaHUsl, OKUCIIEHUA-BOCCTaHOBIIEHUS). COCTOSIHUE MOHOB 3JIEMEHTOB B pacTBopax. KoHCTaHTHhI
paBHOBECHSl AHAIMTUYECKUX pEaKLUMM: TepMOJAWHAMUYECKUE, KOHLEHTPAlMOHHbIE, YCIOBHbIE. DaKTOpHI,
BIIUSIOLIME Ha XUMUYECKOE paBHOBECHE (KOMILJIEKCOOOpa3oBaHue, 00pa3oBaHNue MaJlOPACTBOPUMBIX COEAMHEHUH,
W3MEHEHHE CTENEHH OKHCIEHUS OIpeAessieMOro HOHA, BIMSHHUE MPUPOAbI PACTBOPUTENS, HOHHOM CHIIBL,
TEeMIIePaTyphl, COCTaBa PacTBOPA).

PaBHOBecHs B aHANIUTUYECKH BaXHBIX MPOTOJIUTUYECKUX cHUcTeMax. KOHCTaHTBI KHCJIOTHOCTH U
OCHOBHOCTH. YpaBHEHHUs MaTepuaibHOro Oananca. Beruricnenue pH pacTBOpoB KMCIOT U OCHOBAaHUI pa3IM4HOMN
CHJIbI, CMECEel KHMCIIOT U OCHOBaHUM. bydepHbie pacTBOphl, HCMONIb3yeMblE B XUMUYECKOM aHAJIU3€: UX COCTaB,
cBoiicTBa (OydepHas eMKoCTh, 001acTh OydepupoBanus), pacuet pH, npruMeHeHHE B aHATUTHIECKON XUMUH.

AHanUTHYECKUE pEaKIUU KOMIUIEKCOOOpa30BaHus, OCAXKICHHS, OKHCIEHUsA-BOcCTaHOBIEHUs. OObuiue,
CTYNEHYATble U YCJIOBHBIE KOHCTaHTbl YCTOMUMBOCTH KOMIUJIEKCHBIX coeAuHeHHH. lcrnonp3oBaHue peaxiuil
KOMILJIEKCOOOpa30BaHUsST B  aHAJIUTHYECKOM XUMHHM (OOHapy)KeHHe M KOJMYECTBEHHOE OIIpe/ieleHHE,
MackupoBaHue). Vcrnonbp3oBaHue peakiuil ocakIeHusl B aHAIUTHYeCKUX Lesix. KoncTanTa paBHOBecus: peakuuii
OCAKJCHUSI-PACTBOPEHUS; (DaKTOPHI, BIUSIOUIME Ha PACTBOPUMOCTH OCaaKOB. Pacuer ycloBUH OCaKIeHUS U
pacTBopeHuss ocaakoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecusa. CTaHIApTHBII UM peabHBIN
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE TTOTEHI[UAJIBI.

Xumuyeckue U QU3NKO-XUMHUYECKue crocoOsl onpeaeneHus pH pactBopoB. PaBHOBecHs aHAIMTHYECKUX
peakuuil KOMILJIEKCOOOpa3oBaHusl U yrpaBieHue UMU. DakTophl, BIMAIONIME HAa HAMPaBICHHUE OKUCIUTEIbHO-
BOCCTAaHOBMUTEJbHBIX peakuuil. KoHcTaHTa paBHOBecHs M €€ XHMHKO-aHAJIMTHYECKOoe 3HauyeHue. Pacuer
K03 PHUIIMEeHTOB TOOOYHBIX PEAKITUN.

1.4. KayecTBeHHbIE U KOJMUYECTBEHHBIC AHAJUTUYECKUE PEAKIUU C OPraHUYECKUMM aHAJIUTHUYECKUMU
peareHTaMu B aHaJIN3€ HEOPTraHMYECKUX BEIIECTB.

Oprannyeckue ananutuueckue peareHTsl (OP). Kinaccudukauust OP no tumy peakiuii ¢ HeopraHuuecKuMu
nonamu. KommiekcooOpaszyromue OP u cTpoeHure ux MOJeKyd: (pyHKIHOHAIbHO-aHATUTUYECKAsE U aHAIUTUKO-
aKkTuBHas rpynnbl. OCOOEHHOCTH U NpeumyliecTBa ucrosb3oBanust OP, obnactu npumeneHust. JlOmOJIHUTENBHO:
Teopusi JeHcTBUs KoMIuiekcooOpasyromux OP, yuer nonnoro cocrosiuuss OP um meranna. ['mnoreza aHanoruit u



MpaKTU4eCKue BBIBOJBI M3 Hee. [Ipupona xumuueckod cBsa3u B Komiuiekcax OP ¢ moHamu MeTamsioB U ee
MPOsIBJIEHUE B IIBETHOCTH KOoMILIeKcoB. Peakiuu OP ¢ xpomodopHbiMH 35ieMeHTaMu. VIHTEHCUBHOCTH OKpacKu
aHAJIMUTUYECKUX (POPM M HMHTEHCHUBHOCTH MoOTJouieHus. lcrnonb3oBaHue peakiuil OpraHUYeCKUX PpEareHToB B
(hOTOMETPHUECKOM aHAIU3E.

Paszoen 2. KonnyecTBeHHbI XUMUYECKUI aHAIIN3

2.1. IIpuHUHIIBI ¥ 3aa49X KOJIMYECTBEHHOIO aHAIN3A.

Knaccugukanuss MeTOI0B KOJIMYECTBEHHOIO aHaiu3a. 1peOoBaHMs, NpPEIbsBIsEMble K XUMHUYECKUM
peakuusM B KOJMYECTBEHHOM aHaju3e. JTalbl KOJIMYECTBEHHOTO OIpe/eeHUs. XapaKTepUCTUKa pe3yabTaToB
KOJIMYECTBEHHOI0 XMMHUYECKOro aHanu3a. OIpeseneHre coiep:Kanus BElIeCTBa B PACTBOPE, pacueTHbIE (OPMYIIbL.
CriocoObl  mpescTaBiICHUS PE3yJbTaTOB aHaln3a. TecTbl Ha BBISBICHHE CHCTEMAaTHYECKUX IMOrPEUIHOCTEH B
pe3yspTaTax KOJMYeCTBEHHOTO XUMHUYecKoro ananu3sa. [Ipo6ootdop u npobonoaroToBka.

2.2. Turpumerpuyeckuii aHaiu3. TUIBI peaKiUii, UCIIOJIb3YEMBbIX B TUTpUMeTpun. TpeboBanus,
MIPEABSBISAEMBIE K HUM.

[Tpunuun tutpumerpuu. TutrpoBanue u ero tamsl. I'papuueckoe n3oOpaxeHue npoiecca TUTPOBAHUS —
KpUBbIE TUTPOBaHMs, UX BUAbI. CKayoK Ha KpUBOW TUTPOBaHUs, TOUKa 3kBHUBaseHTHOCTH (T.D.) 1 KoHeuHas Touka
tutpoBanus (K.T.T.). [lepuunble u BTOpUYHbIE CTaHAAPTHI. lIpreMbl TUTPUMETPUUECKOIO aHalu3a: NpsSMOe U
oOpaTHO€ TUTpOBaHUE, KOCBEHHbIE METOJbl. THIBI peakuui, UCHOJB3YEMbIX B TUTPUMETPHUUECKOM aHAJIM3E;
TpeOOBaHUs, IPEIbIBISEMbIE K HUM.

JIOTIOJTHUTEIFHO : MTHCTPYMEHTAIbHBIE MEeTO bl HHAUKAIMU T3. [loTrennimomMerpruyeckoe tutpoBanue. Meron ['pana.
Jlpyrue cnoco0bl yCTaHOBJIEHHSI KOHEYHON TOUKU TUTPOBAHUSL.

2.3. Peaknuy HEUTpaIM3aliy B KOJMYECTBEHHOM XUMHYECKOM aHAJIM3E.

MeToibl KHUCIOTHO-OCHOBHOTO TUTpoBaHusA. CyIIHOCTh METO/a KHCIOTHO-OCHOBHOIO THUTpoBaHusA. KpuBbie
KHCJIOTHO-OCHOBHOTO TUTPOBaHHUs. Pacder u nmocrpoeHune TeopeTu4ecKuX KPUBbIX TUTPOBAHUS CUIIbHBIX U CIa0BbIX
OJIHOOCHOBHBIX IPOTOAUTOB. (DakTOphl, BIUAIONIME HA BEJINYMHY CKayKka HAa KPHUBBIX KHCIOTHO-OCHOBHOTO
tuTpoBaHus. CriocoObl yCTaHOBJIEHUSI KOHEYHON TOYKU TUTpoBaHUs. KUCIOTHO-OCHOBHBIE MHANKATOPbI, HHTEPBAI
repexo/ia OKpacku MHAUKaTopa, nokazatenb TutpoBanus (pT). IIpaBuiio BeIOOpa MHAMKATOpa AJIi KOHKPETHOTO
cinydas  TuTpoBaHusA. lIpakTmyeckoe NpUMEHEHME  peaKUuid  KHCIOTHO-OCHOBHOTO  B3aWMOJICHCTBHS.
[ToTeHnMOMETpUYECKOE TUTPOBAHNE HA OCHOBE PEAKIUN KHCIOTHO-OCHOBHOTO B3aMMOJEHCTBHs. MHIMKAaTOpHBIE
ITOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTHYECKHE pPEaKLIMHM KOMILJIEKCOOOpPa30BaHUSA U OCAXJIEHUS B KOJUYECTBEHHOM XHUMHUYECKOM
aHanuse.

Hcnonb3oBaHne KOMIUIEKCOOOpa30BaHUS B XUMHUECKOM aHanu3e. Heopranumueckue M oOpraHM4ecKue
aurasasl. KOMIUIEKCOHBI M HX CBOWMCTBA. YCIOBHBIE KOHCTaHThl YCTOWYMBOCTH KOMILIEKCOHATOB M HX
[paKTU4ecKoe Hucrnosb3oBaHue. OOOCHOBaHHE BHIOOpPA ONTUMAIBHBIX YCIOBUHM KOMILJIEKCOHOMETPUYECKOTO
TUTpOoBaHus. KpHBblE KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUA. DakTOphl, BAMAIOIIME HAa BEIMYMHY CKadKa Ha
KpuBbIX TUTpoBaHMs. CrocoObl ycranoBieHuss T.0. u K.T.T. MeramioxpoMHble UHAMKATOPBI, NPUHIMII HX
neiictBus. Bpibop mHAMKaTOpa AJi KOHKPETHOTO Ciydas THUTPOBaHUS. AHAIUTUYECKHE BO3MOXKHOCTH METO/a
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAaHMSA. [IpuMeHEeHHnE KOMIUIEKCOHOB B AHAJUTUYECKOM XUMHUH B KadyeCTBE
MacCKHUpYIOLIUX areHToB. [IpuMeHeHne XMMHMUYECKHUX pEaKIUil KOMILIEKCOOOpa3oBaHUS B (POTOMETPUUECKOM
aHaIMu3e, B METOJI€ KOHIYKTOMETPUYECKOTO TUTPOBAHUS. Peakunyu ocaxaeHuss B KOJIUYECTBEHHOM XHMHYECKOM
ananu3se. ['paBumerpudeckuii ananus. TeopeTnueckoe 000CHOBaHUE BHIOOPA ONTUMAIBHBIX YCIOBUN OCAXKICHHS
KPUCTAJIMYECKUX U aMOP(HBIX oOcaakoB. [IpuMeHeHHME XWMHUYECKUX peaKUMid OCaXJCHUS B METOJE
MMOTEHIIMOMETPHUIECKOTO TUTPOBAHUS, B METOIEe TypOuaumMeTpru. OCOOCHHOCTH peaKIfii KOMILIEKCOOOpa3oBaHuUs
(xemaTooOpazoBanusi) noHOB MeTa/uioB ¢ DJITA. OcaguTenbHOE TUTPOBAHUE.

2.5. AHanuTHYECKNE PEaKMH OKUCIICHHUSI-BOCCTAHOBIIEHHS B KOJIMYECTBEHHOM XUMHUYECKOM aHAIIN3E.

OKHCIAUTENbHO-BOCCTAHOBUTENbHAS ~ pPEakUusi U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN  MOTEHIUAL.
KoHcTaHThl paBHOBECHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. BeiOOp TUTpaHTa U ONTUMAIbHBIX YCIOBUMA
TUTpOBaHUs. KpHBbIE OKHCINTEIBbHO-BOCCTAHOBHUTEIBHOIO THUTPOBaHUA. DakTOpBI, BIUSIOIIME HA BEIWYUHY
CKayKa Ha KpUBOM TUTpoBaHus. MHAMKalMsI KOHEYHOM TOUKH TUTPOBAHUS XUMHUECKUMHU U PU3UKO-XUMUUECKUMU
Merogamu. [lepmanranaromerpus. XapakTepUCTHKAa METOJAA. Y CJIOBHS NMPOBEACHUS NEPMaHIaHATOMETPUUYECKUX
onpeneneHui. BemecTBa, onpenensemMple NEPMAHTAHATOMETPUYECKUM METOJIOM. JlOCTOMHCTBA M HENOCTAaTKH
Meroga. Momomerpus. XapakreprcTuka METO1a, yCIOBUS MPOBEACHUS HOJIOMETPUIECKOTO ONPEIEIICHUS BEIECTB.



JloctomHcTBa M HEAOCTaTKU Meroaa. I[IpuMeHeHue peakuuil OKUCIEHMS-BOCCTAHOBJIEHHSI B METOJIE
MOTEHIIMOMETPUYECKOTO TUTPOBAHMUSL.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHUYECKOM aHAJIM3E.

TpeOoBanus, NpeabsABIsEMble K peaklusiM HOHHOro obmeHna. M3orepma uonHOro obmena. Bribop
ONTUMAJIBHBIX YCIOBUN MOHOOOMEHHOTO paszzeneHus BeulecTB. [IpumeHenne noHooOMeHHON XpomaTtorpaduu B
AHAJIUTUYECKON XMMHUHN OPraHUYEeCKUX U HEOPTraHUYECKUX COEAMHEHUMN: pa3iesieHue, 0UMCTKa, KOHIEHTPUPOBAHHE
U T.J1.

Paszoen 3. BBenenue B pU3MKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO/Ibl aHATIN3a

3.1. ®XMA — cocTaBHasi 4aCTh COBPEMEHHOW aHAIMTUYECKON XUMHUH.

Knaccudukanus QU3NKo-XUMHUYECKUX METOJOB aHadu3a. AHAIUTUYECKUH CHUTHAJI KaKk HMH(OpMAaTUBHAS
(GyHKIIMS cocTaBa BEUIECTBA U €ro KojauuecTBa. [IpuMepsl aHanuTUYECKUX CUTHAJIOB U X u3MepeHuit B D XMA.

3.2. MeTposnoruueckne OCHOBBI aHATUTHYECKIUX METO/IOB.

OcCHOBHbBIE aHAJIUTUKO-METPOJIOTUYECKUE XaPAaKTEPUCTUKU METOJIOB U PE3yJIbTaTOB aHaJIM3a, CIOCOObI MX
OLICHKH: Tpeaen OOHapyXeHUs, KO3((UUIUEHT YyBCTBUTEIbHOCTH, HW)KHSIS M BEPXHSAS IpaHULA JMalia3oHa
OTpEENAEMbIX COJAEPKAHUN, CEJIEKTUBHOCTh, INPELUU3HOHHOCTh B YCIOBHUSAX CXOJUMOCTH (IIOBTOPSIEMOCTH) U
BOCITPOM3BOJIUMOCTH, IPAaBUIILHOCTD, IKcIpeccHOCTh. O000mmennsie ceeaenus o 'OCT P UCO 5725 (2002).

3.3. OOmas xapakTepuCTKa CIEKTPAIbHBIX, 3JIEKTPOXMUMHUYECKUX M XpoMarorpaduiyeckux METOJ0B
aHanuza. [IpencraBieHne o (QOTOMETPUUECKHX, MOTEIUOMETPUUYECKUX METOJax aHaiu3a U HOHHOOOMEHHOM
xpoMarorpadumu.

4 O0beM yueOHOM TMCUMILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHAs padoTa 2,21 79,6 59,7
KonrakTHas camocrositenbHas pabota
2,21
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 79,6 59,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOMH

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI
«MaTeMaTHKa»

1. Heap aucuMmjivHbl - GOPMUPOBAHUE Y CTYACHTOB CHUCTEMbl OCHOBHBIX MOHSTHH, UCHOJIb3YEMbIX IS
IIOCTPOCHHSI BAXHEHIIMX MAaTEMaTHYECKUX MOJENEH M MAaTeMAaTHYEeCKUX METOJOB JUIsl ONMCAHUS Pa3IudHbIX
XUMHUKO-TEXHOJIOTHYECKUX ITPOLECCOB.

2. B pe3syabTaTe u3ydeHUus1 JUCHUILINHBI 00y4AIOLIUIICA J0JIKEH:
Obnadams CIeyONUMA KOMIIETEHIIUSAMA U HHAuKatopamu ux noctmwkenus: YK-1.1; YK-1.2; VK-1.3.
3HaTh:

— OCHOBBI JAU(QepeHInanbHOr0 U UHTETPAIbHOTO UCUUCIICHUS], TU(depeHIINaIbHbIX YPAaBHEHHUH

— MaTeMaTHU4eCKHE TEOPUHU U METOJbI, JIeXKAIllNe B OCHOBE IOCTPOCHUS MaTEMAaTUUECKUX MOJIENIEH;



- OCHOBBI HpI/IMeHCHI/ISI MATEMATHUYCCKUX MOI[@J'IeI\/'I U MCTOIOB.
VYMeTh:

- BBI6I/IpaTB MaTeMaTH4Y€CKHUE METOIbI, HpI/Il"O}IHI)IC JJIA pemeHHs{ KOHerTHOI\/’I 3aJa4u,

- HCIIOJIB30BAaTh MAaTEMATHYCCKHUEC ITOHATHSA, METOABI 1 MOACIHN JIsA OIIMCaHUA paSJ'II/I‘-IHBIX npoueccma;

—  BBISABJISITH MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, JISKAIIUE B OCHOBE KOHKPETHBIX MPOIECCOB;

- HpI/IMerlTB MaTEMATHUUYCCKHEC 3HAHHA HA Me)KI[I/ICIII/IHJ'II/IHapHOM ypOBHC.
Bmagets:

- OCHOBaMu (bYHI[aMeHTaHI)HBIX MATEMATUYCCKUX TGOpI/Iﬁ WU HaABBIKAMHU HCIIOJIB30BaHUSA MATEMATHYCCKOTIO
amnrmapara;

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI
1 CEMECTP

Beenenne. Ilpenver u metonsl mareMatuku. OnucaHue OCHOBHBIX pas3zenioB Kypca. CTpykTypa Kypca U
IIPaBUJIA PEUTUHTOBOM CUCTEMBI.

Pa3nea 1. DiiemeHTHI aiaredpol.

YucnoBele MHOKECTBA, KoMIuiekcHble yncia. Onpeaenutenu 11 u [l nopsakos. BekTopsl: 0CHOBHbBIE TOHATHS,
CKaJISIPHOE, BEKTOPHOE M CMEIIAHHOE NPOU3BEACHHS BEKTOPOB. AHAIUTHYECKAs FEOMETPHS: IIpsiMasi Ha TNIOCKOCTH,
kpusble Il nopsaka. MaTpuisl: JeMCTBUS HaJ MaTpULIaMU, IPUBEJICHUE K CTYIIEHYaTOMY BUAYy U Buay ['aycca. Panr
Matpuiibl. OOpatHas matpuna. Teopema Kponekepa-Kamemnmu. Permenue cucreM JHMHEWHBIX anreOpamdecKux
ypaBHeHu. CoOCcTBeHHbIE Uncia U BeKTOpbl. KBanpatuunsie Gopmbl.

Paspen 2. @ynkuus oaHoii nepemenHoi. Ilpenesa pynkuuu. HenmpepbsIBHOCTH PyHKIIUH.

Oynkuus. CrocoObl 3amanust ¢GyHKUMH. OneMmeHTapHble (yHkuuu. Ilpegen QyHKuum B TOUKe.
Onnoctoponnue npenensl. [Ipenens Ha 6eckoHeUHOCTH. beckoHeYHO Mastble B OECKOHEYHO OOJbITNe (PYHKITNHU, UX
CBOWCTBA W B3aWMOCBs3b. OCHOBHBIE TeopeMbl O mpenenax. [lepBblii W BTOpOM 3aMedaTeNbHBIE IPEICTBI.
HenpeppiBHOCT QyHKIIMK B TOYKe U Ha npomexxyTke. CBoMcTBa (PyHKIMI, HENPEPHIBHBIX Ha OTpe3kax. Touku
paspbiBa QyHKIMH U X KJIacCUPUKAIIUS.

Paznea 3. InddepenunanbHoe ncuuciaeHue PyHKUMH OJHOI NepeMeHHO.

[IpousBoHas GyHKIMH, €€ FTEOMETPUUECKUIM U MEXaHUYECKUI CMBICI. YpaBHEHUS KacaTeJIbHON U HOpMaJIu.
[IpaBuna guddepenurpoBanus. Tabmuna OCHOBHBIX Npou3BOAHBIX. Juddepenuupyemocts yHKIUU:
OTpeJieNieHue, TEOPEMbl O CBSI3M HENPEpbIBHOCTH U IU(P(GEepeHIUPYEMOCTH (PYHKIMU U C CYLIECTBOBAaHUEM
npou3BoHOM. [{uddepennuman ¢pynknuu: onpeneneHue, coiictra. [IponsBoanas cinoxxaoi GpyHkiuu. OCHOBHBIE
teopeMbl U depeHumnansioro ucuuciaenus: Posist, Jlarpamxka, Komm. IlpaBuno Jlomurtans (packpeiTue
HeonpeneneHHocte). [Ipon3BoHbIe BhICIINX NOPSAKOB. MOHOTOHHOCTH (DYHKIIMU: ONpeeTeHIe, HE0OX0AUMbIe
U JIOCTaTOYHbIE YCJIOBHUS. OKCTpeMyM (yHKUMM: oOIpeaeseHHe, HeoOXOAMMbIE U JOCTATOYHBIE YCIOBHSL.
BoinykiiocTh, BOTHYTOCTh U TOYKU Heperunda rpaduka GyHKIUU: ONpeAeseHusl, HEOOXOAUMbIE U JIOCTaTOYHbIE
yCIIOBHUS UX cylecTBOBaHusA. O01as cxeMa uccieqoBaHus QyHKUKN, IOCTPOCHUE UX IPaUKOB.

Pasnen 4. UnTerpajibHoe ucyucjaeHne PyHKIUM OJHOI NepeMeHHOI.

[TepBooOpa3znas dynkusa. HeonpeneneHHblii HHTETpai U ero cBoicTBa. Tabmuila OCHOBHBIX MHTETPAjIoOB.
MeToibl MHTETpUPOBAHUS: HEMOCPEICTBEHHOE HWHTETPUPOBAHUE, METOJl IOJCTaHOBKM, WHTEIPUPOBAHUE 110
4yacTsM, MHTEIPUPOBAHUE palMOHAIBHBIX JpoOel, MHTErpUpOBaHHE HEKOTOPbIX HPPALUMOHAIBHBIX U
TpUroHOMeTprueckux GyHkuuid. OnpeneneHHbId UHTErpajl, €ro reOMEeTPUUECKU CMbICH, ero cBoiicTBa. Teopema
o cpenHeM 3HadeHuu. dopmyna Heiorona-Jleitbnuna. 3aMeHa nepeMeHHOW M HMHTErPUPOBAHME MO YacTAM B
ONpEJIeICHHOM HHTerpajie. Borumcnenue miomaaeid miockux ¢uryp U o0ObEMOB Tel BpalIEHHUs] C HMOMOIIbIO
onpezeneHHoro uurerpaia. HecobcTBeHHble HHTErpasbl: ONpeesieHus, CBOMCTBA, METO bl BHIYMCICHUS.

2 CEMECTP

Paspnen S. InppepenunuaibHoe ucuncieHue GQyHKIMNA HECKOJIbKUX NepeMeHHBbIX.

OyHkuMM ByX M Oosiee NMEpPEMEHHBIX: OIpejaeeHHe, 00JacTh ompeseseHus, o0JacTb CyIIeCTBOBaHUS,
reoMeTpuyuecKkas UHTEepIpeTalus, JUHUM YPOBHS, U TOBepXHOCTH ypoBHs. Ilpenen ¢yHkiuu B Touke. YacTHble
IIPOM3BO/IHbIE (Ha MpuMepe GYHKIMU JABYX NepeMeHHbIX). [JuddepeHunpyeMocTs PyHKIUU: ONpeieieHne, CBsI3b
TU(pHEepeHIUPYEMOCTH C HENIPEPHIBHOCTHIO U C CYLIECTBOBAHUEM YAaCTHBIX MPOU3BOIHBIX. JlocTaTOUHbBIE YCIOBUS
mupdepenuupyemoctd  ¢yHkuuu. Juddepenurpyemocts  cnoxkHOW — (QYHKIMH, TOJHAs I[POU3BOJHAS.



Juddepenunan GyHKUNN IBYX IEPEMEHHBIX, €T0 HHBAPHUAHTHOCTb. uddepenurpoBanyue GyHKIMHU OJHOM U IBYX
MIEPEMEHHBIX, 33aJaHHOW HesBHO. YacTHble Mpou3BOJHBIE W AuddepeHmanbl BeICIIMX HOPAIKOB. Teopema o
PaBEHCTBE CMELIAHHBIX MPOU3BOJAHBIX (A7 (QYHKUMM JABYX HEPEMEHHBIX). AHATUTHYECKUI MPHU3HAK IOJIHOIO
mudpdepenunana. [IpousBoaHas no HanpaBlIeHUIO: onpezeneHue, popmyna s ee BeIUUCIECHUs. ['paiueHT u ero
CBOMCTBA. DKCTpeMyMbl (YHKIIMUA JBYX IEPEMEHHBIX: OMpPEICTCHUs, HEOOXOAUMOE W JOCTATOYHOE YCIOBHUS
CYIIECTBOBAHUS JKCTPEMYMA. YCIOBHBIA J3KCTPEMYM: OIPEAEICHUE, METOJbl HAXOKJIECHHS TOYEK YCIOBHOIO
sKCTpeMyMa (IpsiMOi MeTo U MeTod MHokuTenel Jlarpanxka). Hanbosnblee 1 HauMeHblee 3HaUeHUsT GyHKLINN
JIBYX IIEPEMEHHBIX B 3aMKHYTOH 00acTu.

Paspnen 6. KpaTHble HHTErpaJsbl.

JIBOWMHOW HHTErpaj: OMNpeNesiCHUE, NeOMETPUUYECKHI CMBICH, CBOWCTBA. Teopema O CpeIHEM 3HAYEHUH
JBOMHOrO WHTerpajia. BelunciieHHe IBOWHOIO HMHTErpajia B JEKapTOBOM CUCTEME KOOpAWHAT. Belunciienue
JBOMHOTO MHTETpajia B MOJSPHOM cucteMe koopauHat. Murterpan Ditnepa - Ilyaccona. [Ipunoxxenust aBoitHOTo
MHTErpaia: BbIUMCICHHE IUIOIIAIU IJIOCKOM 00sacTH, o0beMa LUIMHIPUYECKOTo Teja, MIIOIIAIU TOBEPXHOCTH,
Macchl IUIaCTUHKHA C 3aJaHHOM IUIOTHOCTBIO, KOOpPAMHAT LIEHTPA THKECTU IUIACTUHKH. TpPOWHOM HMHTErpai:
omnpezeneHue, (Gpunueckuili M reOMETPUUECKUN CMBICI, CBOMCTBAa, TEOpeMa O CPEIHEM 3HAUE€HUU TPOMHOTO
uHTerpana. BeluncieHue TpoHHOrO HHTErpaja B JEKapTOBOM CHUCTEME KOOpAMHAT, B LWIMHIPUYECKUX U
chepuueckux koopauHaTtax. [IpuinoxkeHus: TpOMHOTO MHTErpalia: BhIYUCIEHHE 00beMa, MacChl Tela ¢ 3aJaHHOU
IJIOTHOCTBIO, KOOPJAMHAT LIEHTPA TAKECTH TeJa.

Paspnen 7. KpuBosinHeliHbIe M IOBEPXHOCTHBIE HHTErPAJIbL.

KpuBonuHelHbI nHTErpan No KOOpAMHATaM: ONpenesieHne, pU3n4ecKuil cMbIci, cBOMCTBA. Boruncinenue
KpUBOJIMHEWHOro uHTerpana. dopmyna nias BblYMCIEHUS pabOThl NpU MEPEMEIICHUH MaTepualbHONW TOUKH B
CWJIOBOM TMOJI€ BIOJIb HEKOTOporo mytu. @opmyna ['puHa 118 BBIYMCIEHUS KPUBOJMHEHHOTO HWHTErpaja IIo
3aMKHYTOMY KOHTYpy. He3aBUCHMOCTh KpHUBOJIMHEHHOTO MHTErpajia OT MyTH MUHTErPUPOBAHMS: HEOOXOAUMOE U
JNOCTAaTOYHOE YCIOBHE HE3aBUCUMOCTH, KPUTEPUM HE3aBUCUMOCTH. lloTeHImanbHOE moje, MOTeHIUalIbHAs
(GyHKIMS ¥ ee BbluMciIeHue. Boruncienue KpUBOJMHEIHOTO UHTErpaja, He 3aBUCSIIEro OT IIyTH UHTErPUPOBAHUSI.
[ToBepXHOCTHBIN MHTErpajl: onpeaeacHue, PU3n4ecKuil CMbICII, BBIYUCICHUE B JIEKAPTOBOM CHCTEME KOOpPJIUHAT.
Teopema I"aycca-Octporpanckoro. @opmyna Ctokca.

3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 MOPSIAKA.

HuddepeHunanbible  ypaBHEHUS: OIpENEeIeHHUe, NOpSAIO0K, pelleHHe, TeopemMa CyIIEeCTBOBaHUSA U
€IMHCTBEHHOCTH pemienus. 3anada Komu. Jluddepennuanbable ypaBHEHUS € Pa3AESIOUIMMUICS TePEMEHHBIMH.
OpHopoJHBIE YpaBHEHUs [-TO mopsijika: onpeaeneHre U MeTo] pemieHus. JIuHelnple ypaBHeHus [-ro nopsaka:
omlpenesieHue U METOJ perieHus. YpaBHeHus bepuymnu: onpenenenne u Meron pemenus. JuddepeHnmanbabie
ypaBHEHUsS B MOJHBIX AuddepeHmanax: ompenesieHne U MeToj peuieHus. MHTerpupyromuili MHOKUTENb:
OTpe/iesieHUe, CBE/IEHNE K YPaBHEHUIO B MOJIHBIX AU QepeHnanax ¢ IOMOIIbI0 HHTErPUPYIOIIEr0 MHOXKHUTEIIS.

Paznen 9. InddepenunanbHbie ypaBHeHHs] BTOPOIrO MOPSAKA.

JuddepeHunanbible ypaBHEHUS BTOPOrO MOPSIKA, JOMYCKAOLIUME MOHMKEHUE nopsaka. JluHelHble
nuddepeHnraibHble YpaBHEHHUsI BTOPOTO MOPSAJKA: OIpelelIeHue, OAHOPOIHbIE U HEOJHOPOJHBbIE JIMHEHHbIE
ypaBHeHus. CBoiicTBa pemienuil. JIuneiinas HezaBucumocts GyHkiuil. Onpeaenuress BpoHckoro u ero cBoiicTaa.
TeopeMsl 0 CTPYKType OOIIMX PelIeHNn TUHEHHBIX OJTHOPOAHBIX U JINHEHHBIX HEOTHOPOAHBIX U dHepeHIINATBHBIX
ypaBHeHUN  BTOporo  mnopsaka. @DyHIaMeHTalbHass CHUCTEMA  PEIICHHH  JMHEHHOr0  OJHOPOJHOTO
nudepeHInaIbHOr0 ypaBHEHUs BTOpOro mopsaka. JluneitHbsle onHOpoaHble aud(depeHlnaTbHble YpaBHEHUS
BTOPOTO TOPSIKA C MOCTOSTHHBIMH KOY(PPUIIMEHTaMU: METOJI Diiyiepa IJsl PEeIIeHUs STUX ypaBHEeHUU. JImHeHbIe
HEoJHOpoAHbIE Nu(pdepeHInalbHbIe YPaBHEHUS BTOPOrO MOPSAIKAa C MOCTOSHHBIMH KO3 (UIIMEHTaAMH: METO]
noa0Opa 4YacTHOTO pEIEHHs 3TOr0 YpPaBHEHHsI C IpPAaBOW YacThIO CHEIUAIBHOTO BHUJAA U METOJ BapHalUH
MIPOM3BOJIbHBIX MOCTOSIHHBIX. JIMHElHble AuddepeHunanbHble YpaBHEHHUSI 1-TO MOPsAJKa: CBOICTBA pELICHUIH,
TEOPEMbl O CTPYKType oOliero pemieHus. AJITOPUTM TMOCTPOEHUS OOIIEro peleHus JIUMHEHHOro
nu(depeHnrnaIbHOr0 YpaBHEHUS 1-T0 MOPSIIKA ¢ TOCTOSHHBIMU KO3 dULeHTaMu.

Pa3nen 10. Cucremsl audpepeHunaNbHbIX yPaBHEHHUIA.

Cucrembl JIMHEHHBIX JU(dEepeHnaIbHbIX YPaBHEHUHN MEPBOro MOpsaKa, pelIeHue METOJ0M HCKIIIOUEHUS.
Cucrempl JMHEWHBIX Au(@epeHIuaNbHbBIX YpaBHEHUH NEPBOTO MOPsAKA, METOJl Bapualuu IPOU3BOJIBHBIX
MOCTOSAHHBIX. CHCTEMBI TMHEUHBIX OJHOPOAHBIX YPAaBHEHUH MEPBOrO MOPSIIKA C HOCTOSTHHBIMU KOA(PPUIIMEHTaMU,



Meron Oinepa. CucTeMbl JMHEWHBIX HEOJHOPOIHBIX JU((GEepeHIHUaTIbHbIX YPaBHEHUH C IOCTOSHHBIMU
ko3¢ puLmeHTaMu.

Paszpnen 11. YUncisioBble H QYHKUMOHAIBHBIE PSAIBbI.

YucnoBele psibl: OCHOBHBIE MOHATHA, CXOAUMOCThH psifa. HeoOXxoaumblil mpu3HaK CXOAMMOCTH psja.
CpoiicTBa cxoadmuxcs psaoB. Jloctarounble MPU3HAKU CXOAUMOCTH 3HAKOTIOIO0KHUTENbHBIX PSAI0OB: HHTETpPaIbHbBIN
npusHak Komy; npu3Haku cpaBHeHUs psaoB; npusHak JlanamOepa; paaukanbubii npusHak Komm. Pser Jupuxie.
3HaKoUYepenyIOUMiCS psia:  ompeneiaeHue, mpu3Hak JleitOHua. AOCONIOTHasT ©  YCJIOBHAs CXOJUMOCTD
3HAKONEpEeMEHHBIX psAIoB. OyHKIHOHANbHBIE psiibl. CTENEHHBIE PsiIbl: olpeneieHue, Teopema Alernsi, UHTepBall
CXOJUMOCTH, paauyc cxomumoctu. CBoOMCTBa cTeneHHBIX psnoB. Psner Teitmopa m Makiopena: omnpeencHue,
YCJIOBHS CXOTUMOCTH psifa Teinopa k ncxoaHou GyHkiuu. Jlemma lim L' _o it Vx € R . JloctaTOYHbIE YCIIOBHUS

n—o

cxogumoctu psna Teinopa. Anroput™m paszioxxeHuss ¢GyHKuuu B psan MaxiopeHa. OCHOBHbIE pa3loKEHUs
dynxumit: e, sinx, cosx, In(l + x), (1 + x)", arctgx , arcsinx B psjg Maknopena. Pasnosxxenue QyHKuuii B psj

Teinopa ¢ MOMOIBIO OCHOBHBIX pa3yiokeHHH. [IpuMeHeHne cTeneHHbIX pAJOB: NPUOIMKEHHBIE BBIYUCIICHUS,
npuOIKeHHOE perieHne TuddepeHIanbHbIX ypaBHEHUH.

4. O0beM yueOHOH TUCUUILTUHBI

Cemectp
Bua yuednoii padoTnl Beero 1 2
3E Axaj. 3E Axaj. 3E | Akaa. | 3E | Akan.
Y. Y. Y. Y.
Obwast Tpyroemrocts 14 | 504 | 5 180 4 | 144 | 5 | 180
AUCHUTLIUHBI
Konraxrnas padora - 6,22 | 224 | 2,66 | 9 | 1,78 | 64 | 1,78 | 64
ay/IMTOPHBIE 3aHATHSI:
Jlexiun 3,11 | 112 | 1,33 48 0,89 32 0,89 32
[TpakTnueckue 3anstus (113) 3,11 112 1,33 48 0,89 32 0,89 32
CamocrosiTeJibHast paboTa 578 | 208 | 2,33 84 1,22 44 2,22 80
K;)6HOT:;<THa;1 CaMOCTOSITeIIbHAS 0.4 0.4 0 0
léaMOCTOSITe BHOC M3YYCHHC 378 2,33 1,22 2,22
5 i 207,6 83,6 44 80
PasacIoB AWM CHUIIIIMHBI
Bua konTpoJas — 3ader ¢ " "
OLIEHK O
Bua koHTpoJsi — Jk3ameH 2 72 1 36 1 36
KonraktHas paboTa 0.8 0.4 0.4
IMMPOMCIKYTOYHAA aTTCCTA A 2 1 1
[ToaroToBKa K 3K3aMeHY. 71,2 35,6 35,6
3ader ¢ JK3aMeH JK3aMeH
Buja uTOoroBoro KOHTpOJIA: .
OIIEHKOHMH
Cemectp
Bun yueonoii padotbl Beero 2
3F AcTtp. 3F AcTtp. 3E AcTtp. 3E AcTtp.
Y. Y. Y. Y.
UDUERT RIS 14 | 3718 | 5 | 135 | 4 | 108 5 | 135
AUCHUTLIUHBI
Konrakruas pagora - 622 | 168 | 266 | 72 | 1,78 | 48 | 1,78 | 48
ay/INTOPHbIE 3aHATHSI:
Jlexumn 3,11 84 1,33 36 0,89 24 0,89 24




[Tpaxtuueckue 3anstus (113) 3,11 84 1,33 36 0,89 24 0,89 24

CamocrosiTeJibHAas padoTa 5,78 156 2,33 63 1,22 33 2,22 60

KoHTakTHas caMOCTOsITEIbHAS 0.3 0.3 0 0

padora 5,78 2,33 1,22 2,22

CamMmocTosATEeNnbHOE N3YUYCHHE 155.7 62.7 33 60

pa3eiioB TUCIUILTAHBI

Bua konTpoJs — 3ader ¢ " "

OlIEHKOM

Buja koHTpoJisi — JK3aMeH 2 54 1 27 1 27

KonTtakTHas pabota —

MMPOMEKYTOUHAS aTTeCTAIUs 2 0,6 1 0,3 1 0,3

[ToaroToBka K 3K3aMeHYy. 53,4 26,7 26,7
3auer ¢ IK3aMeH IK3aMeH

Buja uTOoroBoro KOHTpOJIA: P

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«DPu3zuKa»

1 Heap AMCHUIUIMHBI — IPUOOPETEHNE CTYIEHTAMU 3HAHUN MO OCHOBHBIM pa3zjesiaM (U3UKH U YMEHHUIO
MPUMEHSTH UX B APYrUX €CTECTBEHHOHAYUHbIX AUCIUILINHAX.

2 B pe3yabraTe H3y4eHHUs] TUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams cneAyOIMUMA KOMIETEHIIUAMH U HHAUKaTOpaMu ux noctwkenus: YK-1.1, VK-1.4, VK-1.5, IIK-
1.2, [IK-1.3.

3nams:

- (u3nyecKue OCHOBBI MEXaHUKH, (U3MKU KOJeOaHMH U BOJIH, JJIEKTpUYECTBA M MAarHeTU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (QU3UKU U TEPMOJAMHAMUKH, KBAHTOBOM (DU3UKH;

- cMbIchT (DyHIAMEHTAJIbHBIX (PU3UYECKHX 3aKOHOB, INPUHLMUIOB M MOCTYJIATOB; UX (OPMYIUPOBKH U
IPaHULIbI IPUMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra pU3MYecKuX SBJICHUH ¢ pyHAaMEHTaIbHBIMU IPUHLUIIAMYU U 3aKOHAMHU (DU3UKU;
OCHOBHbBIE METO/IbI PELICHHUS 3a/1a4 110 OMHCAHUIO (PU3UUECKUX SIBICHMUIA;

- METOJIbI 00pabOTKH pe3yabTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETUYECKHE 3HAHUS U OKCIIEPUMEHTAJbHbIE METOJbl HCCIEIOBAHMS MPU peIIeHUU
npodecCHoHANBHBIX 33]1a4;

-IIPOBOJIUTH PACUYETHI, OCYLIECTBIATH aHAJIU3 U HA OCHOBE 3TOT0 JIeJaTh 000CHOBaHHbBIE BBIBO/IBI;

- aHANU3MPOBATh PE3yJbTaThl HAOIIOJEHUNH W SKCIEPUMEHTOB C NMPUMEHEHHEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3HKHY;

- OIpeNeNsATh Xapakrep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTATbHON HMH(pOpManuu MNpu
oMo rpaduKOB, TAOIHIl U ypaBHEHU;

- OpeICTaBIATh OOpaOOTAHHYIO SKCIEPUMEHTAIBHYI0 UM TEOPETUYECKYI0 HH(GOpPMAalMI0O B YCTHOH U
MMCbMEHHOU (popme, B TOM YHUCIIE C UCTOIb30BAHUEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBbIKAMH pabOThI C IHUPOKUM KPYToM (PU3HUECKUX TPUOOPOB U 000PyA0BAHNUS;

- HaBbIKAMH 00OCHOBAHMSI CBOUX CYKJEHHUI U BbIOOpa METOa UCCIIET0BAHUS.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Ilpenmer ¢usuku. Metoapl (U3HUECKOTO HMCCIEAOBAHUSA: OIBIT, TUIOTE3a, SKCIIEPUMEHT, TEOPHSI.
[Ipenmer kunematuku. [lepemenienue, CKOpoCThb, yckopeHue. Kunematnueckue xapakTepUCTUKHA BpallaTeIbHOTO
JIBIDKCHHS.



1.2. 3akonbl HproTOHa. 3aKOH BCEMUPHOIO TATOTEHUS. 3aKOH BCEMUPHOIO TATOTEHUs. J[BUKeHue Tena
nepeMeHHoM Macchl. Y paBHenus Memepckoro. @opmyna [{roakoBckoro.

1.3. Yopyruit u Heynpyruii ynapsl mapoB. MOMEHT HHEPLUU MaTepUaIbHON TOUKU U TBEPJOTO TeJa.

1.4. Kunematuka rapMoHuYeckux KojeOanuil. JluddepenuuanbHoe ypaBHEHHE T'apMOHHYECKUX
kosneOanuil. [lonsTue o 3aTyxarlux U BEIHYKJIEHHBIX KojeOaHusx. BoiHoBoe nBmwkenue. BonHbl npoaoiabHbie U
MOTNepEYHbIE.

Pa3zoen 2. Monexynapnas ¢uzuxa u mepmoounamuxa.

2.1. DnemMeHTHl TePMOIMHAMHUKY U (HU3UIECKON KMHETHKHU. MneanbHblil ras. Pacnpenenenue bonpimana u
ero obmedusnuecknii cmbici. PeanpHblii ras. YpaBuenne Ban-nep-Baanbca.

2.2. TepmoauHamudeckuii Meto B (pusuke. PaBHoBecHbIe cocTosiHUSA. Havama tepmonunamMuku. [[uKisI.
DHTPOIUS U €€ CTaTUCTUYECKOE TOJIKOBAaHUE.

2.3. sBnenue nepenoca. uddysus. 3akon duka. TernonpoBogHocTs. 3akoH Oypre. BHyTpenHee TpeHue
(Bsi3kocTh). 3akoH HproToHA.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.

3.1. 3axon Kynona. Teopema Octporpazackoro-I"aycca. J{unonb. J{uaieKTpuky B 31€KTPOCTATHUECKOM I10JIe

Pazoen 4. Dnekmpomacnemusm.

4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.

4.2. MarneTuku. DneKTpoMarHuTHas UHAYKUus. Y paBHeHne MakcBesia.

Paszoen 5. Onmuka.

5.1. UnTepdepentus BoiH. dudpakmus BonH. [lomsipuszarus BoIH.

5.2. TemmoBoe m3nyudenue. 3akoH Kupxroda. ['mnmoresa Ilmanka. KBaHTOBOE OOBSICHEHHE TEILIOBOTO
u3nydenus. dpdexr Komnrona.

5.3. Snepnas mozens aroma. [loctymarsl bopa. ATom Bogopoa o bopy.

Pazoen 6. Dnemenmuor keanmosou ghuszuxu.

6.1. T'unore3a ne bpoiinsa. BonnoBoe ypaBHenue lllpenuHrepa i cTalMOHApHBIX COCTOSIHUM. OIBITHI
[repna-I'epnaxa.

6.2. Mmuorosnexktponnsiii atom. Oddext 3eemana. [lpunmun Ilaymu. KsaHTOBBIE CcTaTHCTHYECKHE
pacnpenenenus boze-Ditamrelina u @epmu-upaka. ®ononsl. 3akonsl Jlebas n DitHIITEHA.

4 O0beM yueOHOM T CHUILTHHBI

Beero Cemectp
Bu yae6HOI paboThI Ne 2 No 3
3E Akan. 3E Axan. 3E Axan.
4. q. q.
OO611ast TPYA0EMKOCTh AUCHUIIIINHBI 10 360 4 144 6 216

KonTakTHasi paboTa — ayIuTOpPHbBIE
3aHSATHS:

B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATrOTOBKU (npu Hanuuuu)

Jlexuu 1,3 48 0.4 16 0.9 32
B TOM 4HCJI€ B (OpME MPAKTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)
[TpaxTnueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4HCJI€ B (OpME MPAKTUUECKOM
MTOJTOTOBKH (npu Hanuuuu)
Jlaboparopusie paboTs! (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4HCJI€ B (OpME MPAKTUIECKOM
MMOJTOTOBKH (npu Hanuuuu)
CamocrosiTeJibHAs padoTa 4,5 160 1,7 60 2,8 100
KonrakTHas camocrositenbHas padbota

(AmmK uz VII ona 3a4 / 3a4 c oy.) 4 0.8 L7 04 28 04

3,5 128 1,3 48 2,2 80




CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB
TUCIUTIIUHEI (Ui Opyaue 8uobl 159,2 59,6 99,6
camocmosamenbHou pabomoi)
Buabl KOHTpOJIA:
Jk3aMeH (eciu npedycmompen YII) 2 72 1 36 1 36
KonTtakTHas paboTa — HpoMexyToyHas 0.8 0.4 0.4
arrecTaunus 2 1 1
IToaroroBka K 3K3aMeHy. 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Cemectp
Bcero
Bun yae6noit paboThl Ne2 Ne 3
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpPyA0€MKOCTh JUCIUTUTHHBI 10 270 4 108 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 3,5 96 13 36 22 60
3aHATHS:
B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATOTOBKU (npu Hanuuuu) ) ) ) ) ) )
Jlexkun 1,3 36 0.4 12 0,9 24
B TOM 4Hcye B (GopMe MPaKTHIECKOM
HOJTOTOBKH (npu Hanuuu) ) ) ) ) ) )
[TpakTnueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4HcJe B (GOpMe MPaKTHIECKOM
MTOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
Jlaboparopusie padoTs! (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4Hcye B (PopMe MPaKTHIECKOM
MTOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
CamocrosiTeJibHAas paboTa 4,5 120 1,7 45 2,8 75
KonrakTHas camocrositenbHas paboTa 0.6 0.3 0.3
(AmmK uz VII ons 3au / 3au4 c oy.) ’ ’ ’
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 4,5 1,7 2,8
TUCIUTIIUHEI (Ui Opyaue 8uobl 1194 44,7 74,7
camocmosmenbHou pabomol)
Buabl KoHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — mpoMeKyTo4Hast 0.6 0.3 0.3
aTrrecTanus 2 1 1
[ToaroroBka K 3K3aMeHy. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI

«be3onacHoOCTh KU3HEAEATEIbHOCTH




1 Heap mucuMmiuHbl — cOpPMUPOBATh Yy CTYACHTOB IOHMMaHHE MNPOPECCUOHATBHON KYyJIbTYPHI
0€30MacHOCTH, IO KOTOPOM MOHMMAETCs TOTOBHOCTh M CIHOCOOHOCTh JIMYHOCTM HCHOJB30BaTh B
poeCCHOHANTBHON NEATETbHOCTH MTPUOOPETEHHYIO COBOKYITHOCTh 3HAHUHM, YMEHHI M HABBIKOB JIJIsI 00CCTICUCHHS
6e30MmacHOCTH B cepe npohecCUOHATbHON 1eATENbHOCTH, XapaKTepa MbIILJICHUS U LICHHOCTHBIX OpUEHTAIN, IpU
KOTOPBIX BOIIPOCHI O€30MMaCHOCTH pacCMaTpUBAIOTCS B KAUECTBE IIPUOPUTETA.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-8.1; YK-8.2; YK-8.3; YK-8.4; VK-8.5; YK-8.6; YK-8.7; VK-8.8; YK-8.9; IIK-5.2; TIK-6.3.

3nams:

— OCHOBHbIE TeXHOC(HEpHbIE OMTACHOCTH, UX CBOWCTBA U XapaKTEPUCTUKU;

— XapakTep BO3AEUCTBUS BPEAHBIX U ONACHBIX (PAKTOPOB HA YEJIOBEKA U MPUPOJIHYIO CPEY, METO/IbI 3aIUThI
OT HUX NPUMEHUTENILHO K cepe CBOeH MpodeccrnoHanbHOM AeATeIbHOCTH.

Ymems:

— - UIeHTU(PUIUPOBATH OCHOBHBIE OIIACHOCTH Cpe/ibl OOMTaHUS YEJIOBEKa;

— OILIGHHMBATh PUCK UX pealn3aliu, BBIOUPATh METOIbI 3aIIUThI OT OITACHOCTEH MPUMEHUTEIBHO K chepe cBoei
podeccuoHaIbHOM IeATENbHOCTH U CIIOCOOBI 00ecriedeHHs] KOM(POPTHBIX YCIOBUM KU3HEACSITEIbHOCTH.
Braoemy:

— 3aKOHOJATeJIbHBIMU M IPABOBBIMU aKTaMU B 00JIacTH O€30MAaCHOCTH W OXpaHbl OKpYXKarollel cpenbl,
TpeOOBaHUAMHU K O€30IIaCHOCTH TEXHUYECKUX PErJIaMEHTOB B cdepe MpodeccnoHalbHOMN e TeNbHOCTH;

— CHoco0aMM U TEXHOJIOTHSIMU 3allUThl B YPE3BbIYAHBIX CUTYAIHUIX;

— MOHATUWHO-TEPMHUHOJIOTMYECKHM aIapaToM B o01acTu 6€301acHOCTH;

— HaBBIKAaMHU palMOHAIU3alUU IPO(ECCHOHATIBLHON AESITEIbHOCTU C ILIeNIbi0 oOecredeHusi 0€30MacHOCTH U
3alIUThl OKPYKAOIIEN CPEIbI.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pa3nes 1. Beeenue B 6e30n1acHOCTD
1.1. OcHOBHBIE TOHATHUS TEPMUHBI U OTIPEACTICHUS

XapakTepHble CUCTEMBbI "4eNloBEK - cpesia oouTaHus'".

1.2. be3onacHOCTb M YCTOMYHMBOE pa3BUTHE

be3onacHOCTh Kak 0/THa U3 OCHOBHBIX MMOTPEOHOCTEHN YEIIOBEKA.
Paszgea 2. YesioBek u TexHocpepa
2.1. CtpykTypa TexHochepsl 1 €¢ OCHOBHBIX KOMIIOHEHTOB

Bunel TexHoCepHbIX 30H: MIPOU3BOACTBEHHAS], IPOMBIIUIEHHAS, TOPOJICKasi, CeIUTeOHas, TPAaHCTIOPTHAS U
ObITOBAS.

Tunel onacHbIX U BpeAHBIX (PAKTOPOB TeXHOChEPH! ISl YEIOBEKA U MPUPOIHOMN Cpebl: HHIPEAUECHTHBIE,
OMOJIOTMYECKME U HOHEPreTUYeCKUe 3arpsA3HEHUs, Jerpajaluss OpUPOJHOM cpenbl, HH(OPMAIMOHHO-
MICUXOJIOTUYECKHE BO3/ICHCTBUS.

2.2. CoBpeMeHHOE cocTOsiHIE TeXHOC(hephl u TexHOC(hepHOU 6e30macHOCTH

Kputepun u mapamerpsl 0€30MacHOCTH TEXHOC(HEPHI - CPEAHSS MPOJOJDKUTEIBHOCTh KU3HU, YPOBEHb
9KOJIOTUYECKH ¥ MPO(HeCcCHOHATHHO 00YCIOBICHHBIX 3a00JICBaHUH.

Pa3nen 3. Unentuduxkanus u Bo3eiicTBHe HA YeJIOBEKA U Cpeldy 0OMTAHMA BPeIHBIX M ONAacHBIX GaKTOpPOB
3.1. Kinaccudukanust HeraTUBHBIX (aKTOPOB Cpe/ibl 0OUTAaHUS YETIOBEKA

duznyeckue, XUMUYECKUe, Ouosiornyeckue, ncuxodusuonorunueckue. [loHsTHE OmMacHOro W BPEAHOIO
(dakTopa, XxapakTepHble IPUMEPHI
3.2. XuMHuUecKre HeraTuBHbIe (GakTophl (BpeAHbIE BEIIECTBA)

Knaccugukanuss BpelHbIX BEIIECTB 0 BHJAaM, arperaTHOMY COCTOSIHHIO, XapakTepy BO3JCHCTBUS U
ToKcH4YHOCTU. Kitacchl onacHOCTH BpEeIHBIX BELIECTB.

3.3. MexaHuueckue u akycTUYecKue KoueOaHus, BUOpaus 1 mym

OCHOBHbBIE XapaKTEPUCTUKHU BHUOPALIMOHHOTO MOJII M €IUHUIBI U3MEPEHHUs] BUOPAIIMOHHBIX IMapaMeTpPOB.
Knaccudukanust BugoB BUOparuii.

3.4. DeKTpOMarHuTHBIEC U3ITYYEHHS U MO



OCHOBHBIE XapaKTEPUCTHKH DIIEKTPOMATHUTHBIX W3IYYCHHH W CIUHHIBI M3MEPEeHHUs IapamMeTpoB
AJIEKTPOMArHUTHOTO MOJISL.

VanbrpaduoneroBoe uznyuenue. JlelictBue u3ilydyeHuss Ha deioBeka. be3omacHele ypoOBHU BO3JECHCTBUS.
Ucrounuku ynerpaduonaeToBoro uznydeHnus B onochepe u texunochepe.
3.5. NoHu3upyromue u3irydeHue

OCHOBHbBIE XapaKTEPUCTUKH HOHMU3HUPYIOIIETO TMOJS — JI030BbIE XapPAKTEPUCTUKH: HKCHO3UIUOHHAS,
SKBUBAJICHTHBIC J03bl. AKTHBHOCTh PAJAHOHYKIHIOB.
3.6. DnEeKTpUYECKU TOK

Bunel anexTpuueckux cerei, napaMerpsbl AJIEKTPUYECKOT0 TOKa U MCTOYHHUKH 3JI€KTPOOIIACHOCTH.
3.7. OnacHble MexaHUuecKHue (HaKTophbl

HcToyHnkn MexaHWYecKHX TpaBM. [loTeHIMAaIbHO OMACHBIE TEXHOJIOTWYECKHE TPOIECCHl. TpeOdoBaHuUs
0€30MacHOCTH, TMpPEABbSABIAEMblE K TEXHOJIOTMYECKHMM IporeccaM. be3onmacHOCTs  MpPOU3BOACTBEHHOI'O
000pyI0BaHUS.
3.8. [Ipoueccsl ropeHus U MOKapoB3PHIBOONACHBIE CBOMCTBA BEIIECTB U MAaTEPUAIOB

OO1ue cBeeHUsl O TOPEHUHU. YCIIOBUSA, HEOOXOAUMBIE Ul BOSHUKHOBEHHUS U CTALlMOHAPHOTO Pa3BUTHUS
npouecca ropenus. [lokapoB3peIBOONIACHBIE CBOMCTBA MBLIEH.
3.9. Cratuueckoe 3JIeKTPUIeCTBO

[TprurHBI HAKOTUICHHUS 3apsIIOB CTATUIECKOTO JIEKTPHUUECTBA. MICTOUHMKHU CTaTUYECKOTO JIEKTPHUYECTBA B
MIpUPOJIE, B OBITY, HA IPOU3BOJICTBE.

Paznen 4. 3ammra 4esioBeka M cpeAbl OOMTAHUSI OT BPEAHBIX M ONACHBIX ()AKTOPOB NPHPOIHOIO,
AHTPOINOT€eHHOT0 M TEXHOTeHHOTI'0 NPOUCXOKICH U
4.1. OCHOBHbIE MPUHIUIIBI 3ALUTHI.

CHuxeHue ypoBHS OMIACHOCTH U BPEIHOCTH HCTOYHUKA HETaTUBHBIX ()aKTOPOB ITyTEM COBEPLICHCTBOBAHUS
€ro KOHCTPYKIMHU 1 pabodero npoiiecca.

4.2. 3ammTa OT XUMUYECKUX U OMOJIOTrMYE€CKUX HEraTUBHBIX (DAKTOPOB.

OOmue 3a7aud ¥ METOJbl 3alIUTHl: PALIMOHAIBHOE pa3MELEHHEe HCTOYHHKA MO0 OTHOUICHUIO K OOBEKTY
3alUThl, JIOKAJIM3alMs MCTOYHMKA, YAAJE€HUE BPEAHBIX BEIIECTB M3 3alIUTHOM 30HBL, IPUMEHEHHE
UHIUBUAYAIbHBIX U KOJUIEKTUBHBIX CPE/ICTB OUMCTKU U 3aLUTHI.

4.3. 3amuTa OT 3HEPreTUYECKUX BO3IEHCTBUM U (pU3NUECKUX TOJIEH.

OCHOBHbBIE IPUHLUIIBI 3ALTUTHI OT PUINYECKUX MOJIEH: CHIPKEHUE YPOBHSI M3ITyYeHHs] UICTOYHMKA, yAICHNE
00BeKTa 3alIUThl OT UCTOYHUKA U3ITyYEHHsI, SKPAaHUPOBAHNE U3IYyYEHHUI — MOIJIOIEHNE U OTPaKEHUE SHEPTHUH.
4.4. O6ecnieyeHne 6€30MACHOCTH CUCTEM, PAOOTAIOIIHX O] 1aBJICHHEM.

[IpuunHbl aBapuil U B3pbIBOB cocynoB. OO0mue TpeboBaHMs O€30MACHOCTH, NPEIbIBIsEMbIE K COCYAaM,
paboTaroUIMM M0/ 1aBJIieHUEM (K U3TOTOBJICHUIO, IKCIUTyaTallui, PEMOHTY). BaloHbI A5 CKaThIX, CKUKEHHBIX U
PacTBOPEHHBIX I'a30B.

4.5. bezonacHOCTb IKCIUTyaTallud TPYyOONIPOBOIOB B XUMUYECKOM MPOMBIIIIEHHOCTH.

besonacHas skcrutyaTanus, npokiaaka Tpyoornposo1oB. KomneHncanys TEIOBbIX YUIMHEHUH.
4.6. bezonacHas 3KcIuTyaTalus KOMIIPECCOPOB.

WcTounrku onacHOCTH IpU cxaTuM razoB. Cucrema cMa3ku U cMa3zouHble Macia. Cuctema oXJaxJIeHus
KOMIIPECCOPHBIX YCTaHOBOK. CrieninaabHble TpeOoBaHUs 0€3011aCHOCTH.

4.7. AHanu3 1 OLIeHUBaHNUE TEXHOTEHHBIX U IPUPOTHBIX PUCKOB.

[IpenmMeT, OCHOBHBIE MOHATHS U alapar aHaJINU3a PUCKOB.

Paznen 5. Obdecnieuenne KOM(POPTHBIX YCIOBHUI 115 :KU3HM U AeATEIbLHOCTH YeJ0BeKa
5.1. IlonsiTue KoMGpOPTHBIX MU ONTUMAJIbHBIX YCIOBUH.

B3aumocBs3b cOCTOSIHUSL 37A0POBbsl, PaOOTOCHOCOOHOCTH M IMPOU3BOJIUTEIBHOCTH TPYAAd € COCTOSIHUEM
YCIIOBUH KM3HHU U TPYZa 4EJIOBEKa.

5.2. MUKpOKJIUMAT IOMEIIEHU.

Mexanu3m TemooOMeHa MeXAy 4YelOBEKOM U OKpyxkarouiedl cpenoil. Knumaruueckue mnapamerpsl,
BIIUSIOLIME HA TEIJIOOOMEH.

5.3. OcBelieHne 1 CBETOBAsI Cpejia B TOMEIICHUH.



Bnusinue coctosiHMS CBETOBOW cpezbl MOMEIIEHUST Ha CaMOYyBCTBHE M PabOTOCIOCOOHOCTH 4EIOBEKA.
Bunel, cucteMbl ¥ TUIIBI OCBEILIEHUSI.
Pa3nea 6. Ilcuxogusunoioruyeckue H 3proHoMuYecKHe OCHOBBI 0€30MaCHOCTH
6.1. Ilcuxuueckue mpouecchbl, CBOMCTBA U COCTOSIHUSA, BIUSIONINE Ha O€30aCHOCTb.

[lcuxuueckue mporecchl: MaMsATh, BHUMaHUE, BOCIPHUATHE, MBIIUIEHUE, YyBCTBA, AMOLIMU, HACTPOEHUE,
BOJISl, MOTUBALUSI.
6.2. Busp! u yciioBust TpyZA0BOH AEATEILHOCTH.

Buner tpynoBoil nestenbHOCTH: GU3NYECKUN U YMCTBEHHBIN TPy, GOpMbI PU3NYECKOTO U YMCTBEHHOI'O
TpyZaa, TBOpUeckuil Tpys. OnacHble ¥ BpeHble TPONU3BOJCTBEHHbIE (DAKTOPBI.
6.3. DproHOMUYECKHE OCHOBHI O€30MMaCHOCTH.

DproHoMuKa Kak HayKa O MpaBUJIbHOM OpraHu3aluy 4eJI0BeUYeCKON 1eATeIbHOCTH.
Pa3nes 7. Upe3BbluaiiHble CHTYallMd H MeTO/bI 3a1UTHI B YCJIOBUAX UX peaiu3aluu
7.1. O6uwme cenenus o YC.

OcCHOBHbIE TIOHSATUS U OIpENeNeHUs], KilaccuuKalus 4Ype3BblYAWHBIX CUTyalluld TEXHOTEHHOTO,
MIPUPOJIHOTO U BOGHHOTO XapaKTepa U X OCHOBHbIE XapakTepucTUKU. [Ipuunnbl BosHnkHOBeHUs YC.
7.2. IToxap u B3pBHIB.

Cucrembl noxxapHoit 6ezonacHoctu. [loxapHas npodunakTuka.

OcHOBHbBIE PUYMHBI 3aTOPaHUii, OKAPOB U B3PHIBOB HA MPEANPUATUAX XUMHUUYECKONW MPOMBIIIIEHHOCTH.
Knaccudukanus moxapos.
7.3. ABapuu Ha XMMHUYECKH OTIAaCHBIX OOBEKTaX.

OcHOBHbIE IOHSTHS U OTIPEACTICHUSI.

3amura HaceJleHusl OT aBapuHHBIX XUMHUYecKU onacHbIX BewecTB (AXOB). OcHoBHbIE C1IOCOOBI 3aIIUTHI U
npaBuiia noseaeHus. OnoBelleHne HaceleHus
7.4. PanuanuoHHble aBapyH.

OcHOBHbBIE IOHSTHS U OTIPEACTICHUSI.

3ajauym, HSTanbl M METOJbl OLEHKH pPAaJUAllMOHHON OOCTAaHOBKU. 30HUPOBAHUE TEPPUTOPUN MpHU
paZvalliOHHOM 3arpsi3HEHUU TEPPUTOPHH.

[TonsiTHE O pexUMax paualluOHHON 3alIUThI, UX HA3HAYEHUE, COJIEPKaHNE U MOPSI0K BBEICHUS.
7.5. Ilpubopsl paaualiuOHHON, XUMUYECKOU pa3BEKU U T03UMETPUUECKOTO KOHTPOJIS.

MeTo1b1 00Hapy)EHUS U U3MEPEHHSI HOHU3UPYIOLIUX U3JIy4EHUH.
7.6. Upe3BbluaiiHble CUTYallM BOGHHOT'O BPEMEHH.

Buel opyxusi MaccoBOIo MOpa)kK€HUs, X 0COOEHHOCTHU U MOCJIEACTBUSI €r0 PUMEHEHUS. SAepHbIi B3pbIB
Y €ro omnacHble ()aKTOPBHI.

Cruxuiinble OefCcTBUS. 3eMIIETPSICEHUS, HABOAHEHUS, aTMOC(EepHbIE IBJICHUS, UX KpaTKas XapakTepuCTUKa,
OCHOBHBIE ITapaMETPbl U METOIbI 3AILIUTHI.
7.7. 3amuTa HaceJIeHUs B YPE3BbIYAHBIX CUTYALIUX.

Opranuzanys 3alMThl B MUPHOE U BOEHHOE BpEMsl, CHOCOOBI 3alllUThl, 3aIUTHBIE COOPYKEHHUS, HX
Kiaccuukanus.

VYKpbITHE B IPUCTIOCOOIEHHBIX U CHEIHABHBIX COOPYKEHUSIX.

Enunast rocynapcTBeHHasi cUCTeEMa MPENyNpexIeHNs U JUKBUIAIMK 4pe3BblyaiiHbix cutyanui (PCUC):
LIeJIH, 3aJ1a4M U CTPYKTYpa.
7.8. YcToiuuBOCTh (YHKIIMOHUPOBAHUS 0OBEKTOB SKOHOMUKH B UPE3BbIUAHHBIX CUTYaLUSX.

[TonsitTue 06 ycroiunBocTu OO0BeKkTa. PaKTOpPbI, BIUAIOIIUME HA YCTOMYMBOCTh (YHKIIMOHHUPOBAHUS
O0O0BEKTOB.
Paznen 8. Ynpasienne 6e30nacHOCTHIO JKU3HEAEATEIbHOCTH
8.1. 3akoHOJaTeNIbHbIE U HOPMATUBHBIE IPABOBbIE OCHOBHI YIIPABJICHUSI O€30MaCHOCTHIO KU3HEACSITEIbHOCTH.

Konuenuuu HanuoHanbHOM Oe3omacHocTH U AeMorpaduyeckoil monutuku Poccuiickoit denepaunn —
OCHOBHBIC MOJIOKEHUS. 3aKOHOJATEILCTBO 00 OXpaHe Tpy/Ie.
8.2. DKOHOMUYECKHE OCHOBHI YIIpaBJICHUs 0€30MaCHOCTHIO.

CoBpeMeHHbIE PHIHOYHBIE METO/IbI SKOHOMHUYECKOTO YIIPaBJIEHUs 0€301aCHOCTHIO.

[TonsiTHE SKOHOMHYECKOTO yliep0a, ero COCTaBIISIIOIINE U METOUUYECKHE MTOAX0 bl K OLIEHKE.



8.3. CrpaxoBaHHME PHCKOB: 3KOJIOTUYECKOE CTPaXOBaHHME, CTPAXOBAaHHE OMNACHBIX OOBEKTOB, CTPAaXOBAaHUE
podecCHOHAIbHBIX PUCKOB.

8.4. T'ocynapcTBeHHOE yrpaBiieHHue 0€30IaCHOCTBIO: OpPraHbl yIIPaBJICHUs, HaJ30pa U KOHTPOJIA 3a 0€3011aCHOCTBIO,
UX OCHOBHbIE (DYHKIIMH, ITpaBa U 0053aHHOCTH, CTPYKTYpa.

4 O0beM yueOHOI T CHUNIHHBI:

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B opMe MPAKTHYeCKO#l MOJAT0TOBKH 1,1 40 30
Jlexuun 0,88 32 24
B TOM 4ucJie B (popme NpaKTUYECKOM MOATOTOBKH 0,22 8 6
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJie B popMe NPaKTUYECKOU MOATOTOBKH 0,44 16 12
Jlaboparopusie padboTs! (JIP) 0,44 16 12
B TOM 4ucIie B popme NPaKTUYECKOH MOATOTOBKH 0,44 16 12
CamocrosiTesbHasi pabora 1,22 44 33
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETIO0B JUCHUIIIMHbI 1,22 44 33
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoMeKyTOYHAsI ATTEeCTaIMs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTaNUA padoyeil NPOrpaMmbl AUCUUIIMHBI
«/HkeHepHasi 1 KOMIILIOTEPHAs rpaguKka»

1 Leab QMCHUIUIMHBI — HAYYUTh CTYIEHTOB crocob0am OTOOpa)X€HHs IPOCTPAHCTBEHHBIX (opM Ha
IJIOCKOCTH, BBIIIOJHEHHUIO U YTEHUIO YEPTEKEW METOJaMH KOMIIBIOTEPHON rpadMKy U MpaBHiiaM U yCIOBHOCTSM,
npuMeHsieMbIM ipu 3toM (ctanaapram ECKJI).

2 U3yyeHue IMCUMILIMHBI HANIPABJIEHO HA IPHOOPeTeHNe CIeYIOIMX KOMIIeTeHIN M HHIUKATOPOB
ux pocrmkenus: YK-2.1; YK-2.6; YK-2.8; YK-2.10.

3nams:

— crnocoObl 0TOOpakeHUsI MPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH;

— IpaBWJIa U YCIOBHOCTH IPH BBIIOJIHEHUU YEPTEKEH;

— BUJbl CHMMETPUU F'€OMETPUUYECKUX PUTYp;

—  BUJbI U3JIEIHUNA U KOHCTPYKTOPCKUX IOKYMEHTOB;

— OCHOBHbIE BHUJAbl TIpadUyecKuX HMHPOPMAIMOHHBIX CHUCTEM, 0a30Byl0 TIpaUUyEecKyl0 CUCTEMY,

HCIO0JIb3YEMYIO B y4eOHOM IpoIiecce.

—  Vmemb: BBINIOJIHATH U UATATh YEPTEKU TEXHUUECKUX U3JIEIUN C yYETOM JIEHCTBYIOIINX CTaHapTOB;
—  BBINOJHATH U YUTATh CXEMbI TEXHOJIOTMUECKUX MPOIIECCOB;
— HCHOJIb30BaTh CPEJCTBA KOMIIBIOTEPHOU rpaUKu JIsl U3TOTOBJICHUS YEPTEKEH.
Braoemy:
— crnocobaMu U mpueMaMy U300paKeHHs MPEAMETOB Ha IIOCKOCTH;
— Trpaduyeckoii cucremoit «Kommacy.
3 Kparkoe coaepxxanue TUCUUILIMHBI



Pa3nes 1. O0mue npaBuJia BoloIHeHUs! YepTexeil. [IpaBuia BeinonHeHus: 1 0OpMIIEHUS YepTEXeH B
cootBercTBUU ¢ 'OCT. I'eomeTpuueckue nocTpoeHUs.

Paszpen 2. IlpoeunpoBanue reomerpuyeckux ¢puryp. Meron npoekuuil. IIpsiMble U KpuBBIE JIMHHM.
[Tnockocts. IloBepxHoctn. I'eomerpuueckue Tenma. Cummerpusi reomerpudeckux ¢uryp. OmnpenencHue
HaTypaJIbHON BEIMUYMHBI OTPE3Ka NpsMOH U mockoi ¢urypsl. Ilepeceuenne reomerpuueckux oOpas3os.

Pa3nen 3. Uzo6paskenus npeameros no 'OCT 2.305-2009. U3nennst 1 KOHCTPYKTOPCKHE IOKYMEHTHI.
N300paxkeHusi. AKCOHOMETPUYECKUE YEPTEKHU U3aenuil. Buabl n3nenuit 1 KOHCTPYKTOPCKUX TOKYMEHTOB. CXEMBI.
Pe3s0n1: 00pa3oBanue, knaccudukanys, n3o00pakeHne 1 0003HaYCHUE HA YEPTEKE.

Paznen 4. UzoOpaskenus aerajel M HMX COeMHEHMH. DCKHU3bl M TEXHUYECKUE PUCYHKH Jle€TalIeH.
Pe3n0OoBble u3aenus u coequHeHus. Jlpyrue BUbpl pa3beMHbBIX U HEPA3bEMHBIX COSAMHEHUN AeTasei.

Pa3nen 5. Ueprexu cOopounbix eaunuu. [IpaBuna BbIIOTHEHUS U OQOPMIIEHUS COOPOYHOTO YEepTExKa.
JletanupoBanue yepTexeil COOPOUHBIX AMHUIL.

Paznen 6. Komnblorepnas rpagpuka. Co3ganue U peJakTHPOBAHUE YEPTEKEH METOJaMH KOMITBIOTEPHOU
rpaduxu. Co3nanue TpexMepHbIX Mojeneid. Co3iaHue acCOIMaTUBHBIX YepTexell Ha OCHOBE TPEXMEPHOI MOJIENH.

4 O0beM yueOHOI M CUUIIHHBI.

Beero CemecTtp
Bun yae6noit paboThl l 2
3E A‘flaﬂ' 3E A‘flaﬂ' 3E | Axan u.

OO61ast TpyA0€MKOCTh AUCIIUTUTHHBI 6 216 3 108 3 108
KonrakTHas padoTa — ayIuTOpPHBIE 2,22 30 1,33 48 0,89 32
3aHATHA:
B TOM 4MHcJje B (popMe NMPAKTHYeCKOi 1,44 52 0,72 2 0,72 2
NOJATOTOBKH
Jlexkun 0,44 16 0,44 16
[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4ucJie B popmMe NpaKkTUIECKOM 1,44 57 0.72 26 0.72 26
MOATOTOBKH
CamocrosiTesibHas paboTa 3,78 136 1,67 60 2,11 76
KonraktHas CaMOCTOATENbHAA pabota 0.8 0.4 0.4
(3a4eT ¢ OIIEHKOM)
Kypcosas pabora 35,8 35,8
KonTaktHas CaMOCTOATE IbHAs pabota 3,78 0.2 1,67 2.11 0.2
(mpueM KypcoBoil paboThl)
[loaroroBka K KOHTPOJIBHBIM paboTam 36 18 18
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 63.2 416 216
JUCLUIIMHBI

3auer ¢ 3auer ¢ OLEHKON,
Bua uTOoroBoro KOHTpOJIA: .

OlIeHKOM KypcoBasi pabora

Beero CemecTtp
Bun yae6noit paboThl l 2
3E A‘;Tp' 3E A‘;Tp' 3E | Actp.u.

OO61ast TpyI0€MKOCTh TUCIUTUTHHBI 6 162 3 81 3 81
KonrakTHasi paboTa — ayIuTOpPHBIE 222 60 133 36 0,89 24
3aHATHA:




B TOM 4HcJje B (hpopMe MPAKTHYECKOii 1,44 39 0,72 195 | 072 19,5
MOJATOTOBKH
Jlexinm 0,44 12 0,44 12
[TpakTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HClIe B popMe MPaKTHIECCKOM 144 39 0.72 195 | 0.72 195
HOATOTOBKU ’ ’ ’ ’ ’
CamocrosiTeJibHAs padoTa 3,78 102 1,67 45 2,11 57
KonTaktHas CaMOCTOATENbHas pabota 0.6 0.3 0.3
(3a4eT ¢ OIIEHKOM)
Kypcosas pabora 26,85 26,85
KoHnTakTHas caMoCTOATeNbHAs pabota 378 | 0.15 1,67 211 0.15
(mpueM KypcoBoil paboThl)
[ToaroToBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CaMOCTOSATEIBbHOE U3YUCHHUE Pa3/IeiioB 474 312 16,2
JVCIUTUTAHBI
B 3auer ¢ 3auer ¢ OLEHKON,
W1 UTOTOBOT0 KOHTPOJIsI: .
OIIEHKOH KypcoBasi padora

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHbBI
«IIpukaagHass MEXaHUKA)

1. Heap AMCUMIUIMHBI — HAy4YUTh CTYIEHTOB TBOPUYECKOMY TMOJAXOAY K BBIMOJHEHUIO WHKEHEPHBIX
pacueTroB Ha MPOYHOCTb, KECTKOCTb U YCTOMYMBOCTh 3JIEMEHTOB KOHCTPYKUUMH, J€Tajeil M y3JI0B MAallUH U
anmaparos.

2. B pesyabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIACA JOJI/KEH:

Obnadams CIeayOIIMMA KOMIIETEHIUSIMHU U HHIUKaTopamu ux goctwkenus: YK-2.1; VK-2.2; VK-2.4; VK-
2.7; YK-2.8; YK-2.9; YK-2.10.

3nams:

— OCHOBHbIE YPaBHEHHS U METO/IbI PELICHMS 3a/1a4 CONPOTUBIICHUS MAaTEpUAJIOB U JIeTalel MallllH;
— OCHOBHBIE METO/Ibl PACUETOB Ha MPOYHOCTh, )KECTKOCTh U YCTONYMBOCTD 3JIEMEHTOB KOHCTPYKIIMM MaIIUH

U anmnaparos;

— OCHOBBI TEOPHH pacyeTa JeTajeil 1 y3/10B MallliH U allapaToB XMMUUECKON TEXHOJIOTUH;
— KOHCTPYKLHH, TUMAXHU U KPUTEPUU PabOTOCIIOCOOHOCTH ACTalIed MallvH, COOPOYHBIX €auHUIl (y3710B) U
arperaros.

Ymems:

— IIPOBOJHUTH PACUYETHI ATIEMEHTOB KOHCTPYKIIMI HA OCHOBE METOJIOB CONPOTUBIICHUS MAaTEPUAJIOB;

— PpacCUMTHIBATh M KOHCTPYHUPOBATH JACTAIM MAIIWH IO HCXOAHBIM JIAHHBIM;

— TPOHU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPHUSAM PabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHUS JIeTallel MallIMH;

— BBIMIOJIHATh M YNUTATh TEXHUYECKHUE CXEMbI, YEPTEKH WM OCKHU3bI JETajied, y3JIOB U arperaroB MallluH,
cOOPOYHBIX UepTEkKEN U UepTeKHU OOIIEero BUA.

Braoemy:

— HaBBIKaMH pacyeTa CONPOTUBIICHUS MAaTEPUAJIOB AHATUTHUYECKUMU METOIaMU;
— HaBBIKAMH BBIOOpA MAaTEPHUAJIOB MO KPUTEPHSAM ITPOYHOCTH;
— pacyeTaMM TUIOBBIX JI€Talel MallluH, M0JIb3YyACh cripaBouHoi nuTepaTypoid u [OCTamu.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI

Pasznen 1. Onpenesienue peakuuii onop. Pacrsikenne-cixkarue. AGCOIIOTHO TBEPJOE TENO. DIEMEHTHI
CTaTUKU. YpaBHEHHs paBHOBecus. CBs3M M uX peakiuu. OCHOBHBIC NOMYIIEHUS W MPUHIUIBI COMPOTHUBIICHHS
MarepuaioB. Meron ceuennii. Hanpspkenust, nedopmaru u nepemenienus. 3akoH ['yka. [luarpaMMbl pacTsbKeHUS
JUTSI TUTACTUYHBIX U XPYIMKUX MAaTEPUAIOB U UX XapaKTEPUCTHKHU.

Pa3nen 2. Kpyuenne. U3ru6. 3akon ['yka npu casure. BHyTpeHHue cusioBble (aKTOpbl MPU KPYUEHHH.
YcnoBue NMpoyHOCTH MPH KPYYEHUHU. ['€OMETpHUUECKUE XAPAKTEPUCTUKU TUIOCKUX cedueHuU. [lonsATne umncroro u



nonepeyHoro u3ru6os. OnpeaeneHne HOPMAJIbHBIX HaNpsKEHUH. Y cIoBHe NPOYHOCTH NpH u3rude. OnpeneneHue
KacaTelbHbIX HalpspkeHui. PaninonanbHbie popMbl ceUeHUH.

Pa3nen 3. CioxkHoe HanpsizkeHHOe cocTosiHMe. OCHOBBI TEOPUU HANPSYKEHHOTO COCTOSIHUSL U THUIIOTE3bI
npouyHoctu. [lonarue HanpspkeHHOro coctostHus. OO0o00menHpd 3akoH ['yka. [loHATHEe >KBHBaJICHTHBIX
HaIlpsDKEHUA U KPUTEPUEB MPOYHOCTHU. [ MmoTe3pl Mpo4HOCTH. TOHKOCTEHHBIE COCYIbI XUMUYECKUX ITPOU3BOICTB.
BeiBon ypaBHenus Jlamutaca. YcenoBue npouHocTH. Pacuer ckaTbIX cCTepKHEH Ha YCTOMYMBOCTh. lloHsATHE
KPUTHYECKOW cuibl UM Ko3(dduuuenra 3amaca npoyHocTu. Pacuer kputuueckoil cunbl mo Oinepy. [lpenenst
MPUMEHUMOCTHU (popmynbl Dimepa.

Paznen 4. Jlerasmm mammun. Kiaccudukanus neraneil MallvH U anmnapaToB XMMHYECKUX MPOU3BOJCTB.
Pe3nboBbIe coennuenus. Pacuer 00JITOBBIX COEMHEHNUN TPU NOMEPEUHBIX U MPOI0JIbHBIX Harpy3kax. lllnonouynsie
coennHeHUs. PacyeT mIOHOK Ha cpe3 U cMaTHe. Buasl cBapku. Bunel cBapHbIX mBOB. Pacdyer Ha mpo4yHOCTH
CTBIKOBBIX U HaxJIECTOUHBIX HIBOB. Bainbl 1 ocu, ux kinaccuduxanus u HazHaueHue. [ToAMMIHUKY CKOIBKEHUS.
Marepuans! Briangpiueit. [loqmmnaukn kadyeHus. [IpuHOMIIAANbEHOE YCTPOMCTBO M OCHOBHBIE N€OMETPHUUYECKHE
pa3Mepsl. JIoCTOMHCTBA, HEJOCTATKU U 00JaCTH MPUMEHEHUS OIIUITHUKOB KaueHUs U CKoJbkeHus. [IpuBoHbie
MybThl. Haznauenue. Knaccuduxanusa mydr. 3yduaTsie nepenaun. OKpyKHOE U padagbHOE YCUIIUs. PemryKTopsl.
Onpenenenve u KiaccuPpUKaIus.

Pasgen S. Pacyer XMMH4YeCKOro ammapara ¢ MeXaHMYeCKHM IepeMellMBAIIIMM YCTPOMCTBOM.
Odopmienue NosICHUTENbHOM 3anucKU. [IpOeKTHBIE U TPOBEPOYHBIE PACUEThI TUIIOBBIX 3JIEMEHTOB B COOTBETCTBUU
C ACUCTBYIOIIMMH MeToauKaMu. YepTex oOuiero Bujia anmnapara ¢ BUJaMu, pa3pe3aMu, CEYEeHUSIMH U BHIHOCHBIMU
AJIEMEHTaMU, JAOIIMMHU IOJHOE MpeICTaBiIeHHe 00 ero ycTpoMcTBEe M MPUHLUIIE PAOOTHI. YEPTEXKU COOPOUHBIX
eANHUI U aeTaneld. UepTeku COOPOUHBIX €IMHHUIL U JCTAIICH.

4 O0beM yueOHOI M CHUIIHHBI.

Beero CemecTtp
Bun yae6noit paboThl 3 4
3E Akan. 3E Axkan. 3E Axkan.

q. q. q.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 6 216 4 144 2 72
KonrakTHasi paboTa — ayIuTOpPHBIE 222 30 1,78 64 0,44 16
3aHATHA:
B TOM 4McJje B (popMe NMPAKTHYeCKOi 1,44 52 1,16 42 0,28 10
MOATOTOBKH
Jlexuu 0,89 32 0,89 32
[TpakTnueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4ucie B popMe NpaKkTUIECKOM 1,44 57 0.72 26 0.22 3
MIOATOTOBKH
CamocrosiTeJibHast paboTa 3,78 136 2,22 80 1,56 56
KonrakTHas camocrositenbHas padboTa

. 0,4 0,4
(3a4er ¢ O1IeHKOM)
Kypcosoii mpoekt 55,6 55,6
KonrakTHas camocrositenbHas padboTa 0.4 0.4
(TpueM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaduyeckue paboTbl 18 18
[ToaroToBka K KOHTPOJIBHBIM paboTam 18 18
CaMOCTOATEIbHOE U3YUEHHUE Pa3/IeoB 436 436
JUCLUIIMHBI
Bujx uToroBoro KOHTpoJIfA: 3ayeT C OLIEHKOI | KYPCOBOIl MPOEKT
Beero CemecTtp
Bun yae6noit paboThl 3 4
3E A(;Tp. 3E A(;Tp. 3E A(;Tp.




OO61asi TpyA0€MKOCTh UCITUTUTHHBI 6 162 4 108 2 54
KonrakTHasi paboTa — ayIuTOpPHBIE 222 60 1,78 48 0,44 12
3aHATHA:
B TOM 4HcJje B (popMe NMPAKTHYeCKOi 1,44 39 1,16 31,5 0,28 75
NOJATOTOBKH
Jlexuu 0,89 24 089 24
[TpakTnueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4ucie B popMe NpaKkTUIECKOM 1,44 39 0.72 19,5 0.22 6
MIOATOTOBKH
CamocrosiTeJibHas paboTa 3,78 102 2,22 60 1,56 42
KonraktHas camocrositenbHas paboTa

. 0,3 0,3
(3a4eT ¢ O1IeHKOM)
KypcoBo#l npoekt 41,7 41,7
KonTakTHas camocrositenbHas padboTa 03 03
(TIpreM KypCcoBOTO IPOCKTA) 3,78 ’ 2,22 1,56 ’
PacyetrHo-rpaduyeckue paboTbl 13,5 13,5
[ToaroroBka K KOHTPOJBHBIM paboTam 13,5 13,5
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB 3.7 3.7
JUCLMIIMHBI
Buja nTOroBoro KOHTpoOJIf: 3ayeT C OLIEHKOI | KYPCOBOi MPOEKT

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«JIabopaTopHbBI NPAKTUKYM 10 OPraHUYeCKOM XUMUMN»

1 eab AUCHMILUIMHBI — IPUOOPETCHHUE CTYICHTaMH OCHOBHBIX 3HAHWI M HABBIKOB JIJIS OCYIECTBIICHUS
CHHTE3a OPTaHUYECKUX BEIIECTB.
2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIACS TOJIKEH:
Obnadams cneayOMUMHA KOMIIETCHIIMSIMU U HHAUKaTopaMu ux noctuwxenust: VK-1.1; VK-1.4; VK-1.5; IIK-
1.2; T[IK-1.3.
3nams:
—TEXHUKY 0€30MaCHOCTH B JIAOOPATOPHH OPraHUICCKOU XHMUH;
—TPUHIIMITE 0€301TaCHOTO OOPAIICHHS ¢ OPTaHMYCCKUMH COCTUHCHUSIMU;
—METOJIbI M BHJIBI XpOMaTOrpaduu JUIsl ONIPEICIICHHS COCTaBa PEaKIIMOHHONW CMECH;
—TEOPETUIECKHIE OCHOBBI CIIOCOOOB BBIICIICHHS, OUUCTKH U UACHTU(DHUKAIINI OPraHUICCKIX BEICCTR;
—DKCIIEPUMEHTAJIbHBIC METOIBI TPOBEACHHUS OPTaHWYSCKUX PEAKIUH, MPOTEKAIUX 10 Pa3IMIHBIM
MEXaHHU3MaM;
—OCHOBHBIE 00IIMe METOIMKH B3aUMHOU TpaHC(HOpPMAIMK KIIACCOB OPTaHUYECKUX COCTMHCHUN.
Ymemo:
—TIPUMCHSITh TCOPSTHUYSCKUE 3HAHUS M IKCIICPUMEHTAIBHBIE METOJIbI HCCIICIOBAHUS OPraHUYCCKOH XHUMHH
IIPY peIICHUH TPO(HEeCCHOHATBHBIX 3319,
—chopmynupoBaTth mpoOieMy u 00OCHOBAaTH BHIOOp MNPUOOPOB H HIKCIEPUMEHTAIBHBIX METOJOB
HCCIICIOBAHUS, TIOCTABUTH 1SN U 337]a9d U HAMETUTD ITyTH UX JOCTHIKCHHUS;
—CHUHTE3UPOBATh COCTMHEHUS TI0 MTPEII0KEHHOW METOINKE;
—IPOBECTH BBIJCIICHUE M OYUCTKY CHHTE3MPOBAHHBIX BEIISCTB HAa OCHOBE TCOPETHUYCCKHX 3HAHHU TIO
OpPraHWYECKON XUMUU;
—BBIOMPATH PAMOHAILHBIA CITOCOO BBIJICIICHHUS 1 OYUCTKH OPTaHUIECKOTO COCTNHEHHS;
—TIPEJICTABIIATH IAHHBIC TAOOPATOPHOTO UCCIICOBAHUS B BHJIC TPAMOTHO O(POPMIICHHBIX METOTUK;
—IPOBOJWTHh AHAIN3 W KPUTHYCCKH OICHHBATH IMOJIydCHHBIC JKCIICPUMEHTAIbHBIC JNAaHHBIC, 0000ImMAaTh H
JenaTh 000CHOBAHHBIE BBIBOJIBI HA 0a3¢ MPOBEIEHHBIX OTIBITOB;
—BbIOpaTh COCO0 MACHTU(PHUKAIUU OPTAHUYECKOTO COETUHEHUS.
Braoemy:



—KOMIIJIICKCOM COBPEMCHHBLIX OKCIICPUMCECHTAJIBHBIX METOOOB OpF&HH‘ICCKOﬁ XUMHUHU JId  PCIICHHA
KOHKPCTHBIX UCCJICAOBATCIIBCKUX 3a/1a4,

—3KCIICPUMCHTAJIbHBIMH MCTOAaMHU ITPOBCACHUA OPraHUYCCKUX CUHTC30B.

—OCHOBHBIMH METOJaMU I/II[GHTI/I(i)I/IKaHI/II/I OpPraHN4YCCKUuX COGHI/IHCHI/II\/’I

—IpucMaMu O6pa6OTKI/I 1 BBIACJIICHUSA CUHTC3UPOBAHHBIX BCIICCTB,

3HaHHUAMH OCHOBHBIX 3aKOHOB OpFaHI/I‘IeCKOfI XUMUHN I CO}IGp)KElTCJ'IBHOfI HHTCpHIpCTAlMA IMOJTYYCHHBIX
OKCIICPUMCHTAJIBHBIX PE3YJILTATOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. «Ilpasuna u memoowr pabomul 6 1a6OpaAMoOpuL OPeaAHULECKOU XUMULY

1.1  IlpaBuna 6e3omacHoil paboThl B 1a00PaTOPUU OPraHUYECKON XUMUU

besonacHble npuemsl 1 paBuiia paboThl B JIa0OPATOPUN OPraHUYECKON XUMUMU.

1.2 Meroas! paboThl B 1a0OpaTOPUU OPTAHUYECKON XUMUU

O6mme wmetonbl paboTel B Jlabopatopuu opraHuveckodt xumuu. HarpeBanue. OxmaxaeHue.
[IepememuBanmue.

1.3  JlabGoparopnas nocyaa, o0opyaoBaHue U TPUOOPHI

[locyna, nambonee wacto mnpuMmeHsiemass B jaboparopuu. IlpuGopel s ompeneneHuss TemmepaTypbl
iasnenus. Becel. Tepmomerp. PoTophslit ucnapurens. Pegpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0e1eHUsI OP2AHUYECKUX COCOUHEHUL)

1.1 Xpomarorpadus

Wnentudukanus OpraHnyeckuX BEIIECTB IOCPEACTBOM pa3MyHbIX BHUJI0B xpomatorpadpuu (TCX,
xpomatorpadust Ha Oymare, noHooOMeHHast xpomatorpadus, BOXKX). [Ipumenenne TCX g unentudukanuu
OPraHWYECKUX COCTUHEHUU. AICOPOCHTHI M AMIOEHTHI, ucnoyb3dyembie B TCX. Bribop amroenta. OOHapy)eHue
BemecTtB. OOnapyxenue BemectB. Koaddumuent ynepxuBanms. Kosdbdumment pacnpenenenus. Pabora c
KalWUISIpaMu.

1.2 Meto1bl OUMCTKH )XUAKUX BemecTB. [leperonka

DKcTpakuus, A1 U3BJIE€YeHUs (BbIIEICHHS) OPraHUYECKOTO BEIIECTBA U3 BOJABI. DKCTPAKIHUSA C OMOUIBIO
NeUTENbHOW BOPOHKU. BbicymmBaHue skcTpakToB ocymuTeneM. Ileperonka. Buabl neperonku (¢ppakunonsa,
BaKyyMHasi, IEpEroHKa C IapoM, INpu aTtMocpepHOM MAaBiieHUH). BricymmuBanue xuakocted. OcCylIUTeNH.
Omnpenenenue teMmrepaTypbl KuneHUss U KodpduiueHta npenomiieHus. POpakiuoHHas neperonka. Paborta c
¢bunbTpoBanbHON Oymaroil. OTrOHKa pacTBOPUTEIISL.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus

MeTtoipl OUMCTKH TBEpAbIX BemiecTB. Bosronka (cyOnmumanus). TemmepaTypa BO3TOHKHM M TeMmIepaTypa
IUIaBIICHMs, BO3TOHsomerocs Beuiectsa. [Ipubop g Bosronku. Ilepeocaxnenue. Ilepexpucrananzanus. DTamnsl
nepexkpucramzauuu. [logbop pactBoputens. Haceimenusiii pactBop. lopsuee ¢uinbTpoBaHue, BaKyyMHas
¢unbTpanus. OnpeneneHue TemMnepaTypsl IiaBieHus. TemnepaTypa MaBjaeHUs] CMEILIaHHOW MPOOBI.

Pazoen 3. «Cunme3s opeanuueckux coeOunenui»

3.1 CuHTe3bl

lenn u 3agaum SKCHEPUMEHTAa B OPraHMYECKOM CHUHTE3€. TeopeTHdecKHe OCHOBBI Ipolecca. Bridbop
ycnoBuit peakiuu. Pacuet cunresa. O0mue npasuia NOArOTOBKY U MPOBEAEHUS cuHTe3a. TexHuka 6e30MacHOCTH.
[Tpubop ansa npoenenust cuntesa. [Iposenenue onbita. KoHTpons 3a xonoM peakuuu. Beiaenenue, ouuctka u
aHann3 mnpoaykta. CHHTE3bl BELIECTB pPa3IMYHBIX KJIAcCOB OpraHuYeckux coenuHeHuil. IIpoBenenue
SKCIEPUMEHTAIBbHBIX METOJIOB HCCIIEI0BAHUS PEAKIIH.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MAaM:

- HYKJI€0(DUIIbHOTO 3aMEIIEHUs — CUHTE3 IaJIor €HAIKaHOB;

- HYKJ1€0(DUIIbHOTO MPUCOEINHEHUS — CUHTE3 CII0KHBIX 3(UPOB KapOOHOBBIX KUCIIOT, aMUI0B KAPOOHOBBIX
KHCJIOT, a30TCOJIEPKAIINX aJIbJIEIHI0B U KETOHOB;

- 2JEeKTPO(UIBLHOIO 3aMELIEHUS B apOMaTUYECKOM psly — pEaklud HUTPOBaHUS, OpPOMUPOBAHUSA,
Cy1b(pUPOBAHUS;



- peakIuii IMa30TUPOBAHUS U a30COUCTAHNUS,
- peakiuii okuciaeHus (CUHTE3 aleToHa, 1,4-0eH30XuHOHA, OCH30MHOM KUCIIOTHI) M BOCCTAHOBIICHHUS.

4 O0beM yueOHOM M CHUITUHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCUMIJIMHbI 2 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexnnn - - -
[TpaxTuueckue 3anstus (113) - -
Jlaboparopusie pabotsi (JIP) 0,89 32 24
CamocrosiTesbHasi pabora 1,11 40 30
KonrakTHas camocrositenbHas padboTa 0.2 015
(AmmK uz VII ons 3au / 3au c oy.) 111 ’ ’
CaMocTosATenbHOE N3YUYCHHUE PA3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’
. 398 | 29,85
BUObL CAMOCOAMENILHOU pabomwl)
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHBI
«OCHOBBI TEXHUYECKOT0 PEryJIUPOBAHUS U METPOJIOTUH»

1. Heap QMCHUIIMHBI — TOJY4YEHHUE CTYIEHTAMU OCHOBHBIX HAyYHO-NIPAKTUYECKHX 3HAHUU B 00JacTH
METPOJIOTHM U OCHOB TEXHUYECKOIO pEryaupoBaHusi Ha Teppuropun PP u 3a pydexoM, HEOOXOIMMBIX AJIs
pelieHus 3a/1a4 00ecreyeH sl €TUHCTBA U3MEPEHUN 1 KOHTPOJIS KaueCcTBa MPOLYKIUHU (YCIIYT), METPOJIOTHUECKOMY
U HOPMAaTUBHOMY OO€CIIEYeHHIO pPa3pabOTKH, MPOU3BOACTBA, HWCIBITAHUN, OHKCIUIyaTallUd M YTHJIHW3aLHUH

MPOYKIUH.

2. B pe3syabTaTe u3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICHA JOJI/KEH:

Obnadams cleayrONIMMA KOMIIETCHIIUAMEI U MHAUKaTopaMu ux noctmxenus: OIIK-3.1; OIIK-3.3; 1IK-4.1.

3nams:

-COBpEMEHHbBIE TEHJACHLIUN PA3BUTUS TEXHUKU U XUMUYECKOM TEXHOJIOTUY;

-COBPEMEHHBIE METO/Ibl U3MEPEHUS (HU3HKO-XUMHUYECKUX MOKa3aTesIel U UX NOrPELIHOCTEMH;

- 3aKOHOJIATeNIbHYI0, OPraHU3allMOHHYIO, HAYYHYIO U TEXHUYECKYI0 OCHOBBI OO€CIIeUeHHUs EJMHCTBA
U3MEPEHUN U CTaHAAPTU3ALIMH.

-MIOPSA0K pa3pabOTKHU, YTBEPKIACHUS U BHEAPEHUS CTAaHIapTOB, TEXHUYECKUX YCIOBUHN U Ipyroi
HOPMAaTUBHOM U HOPMAaTHBHO-IIPAaBOBOM JOKYMEHTALINH;

- IEPCIEKTUBBl TEXHUYECKOTO Pa3BUTUS U OCOOEHHOCTU JIEATEIbHOCTH OpraHU3alMil, KOMIIETEHTHBIX Ha
3aKOHOJaTEJIbHO-IIPAaBOBOM OCHOBE B 00J1aCTH TEXHUYECKOTO PEryIMPOBAHUS U YIPABICHUS KAYECTBOM;

-OCHOBHBIE (OPMBI TOJATBEP)KJIEHUS COOTBETCTBUSA, YYAaCTHUKOB pPA0OT MO CepTU(UKALNU, CXEMbl
ceprudukanuu u nexinapuposanus B PO u 3a pydexxom.

Ymemo:

-IIPUMEHSATh METOJbl M WCIOJIb30BaTh MPUHIUIBI CTaHAAPTHU3AIMK TIPU pa3pad0TKe HOPMATUBHBIX
JIOKYMEHTOB;

-IIPUMEHSTH Ha MpakThke DenepanbHble 3aKOHBI U MEXIYHAPOHBIC PEKOMEHIAIINU B 00JIACTH METPOJIOTUH
Y TEXHUYECKOTO PETyJIUPOBAHMS;

-IpUHUMATh YYacTHE€ B TIPOIIECCAX IOATBEPHKIACHHS COOTBETCTBUS PA3HOTO YPOBHS- aKKpPEIUTAIIHH,
MpUEMKe, SKCIIEPTHU3E, JIMIICH3NPOBAHUH, TOCKOHTPOJIE U HAJ30PE;



-MCIOJIB30BaTh TEXHUYECKHE CPEICTBA JUII M3MEPEHHS OCHOBHBIX I1APAMETPOB TEXHOJOTHYECKOTO
IIpolLecca, CBOMCTB ChIPbs U MTPOIYKLIHH.

IIPUMEHATh METOJbl KOHTPOJIS W YIPABJIECHUS KAa4YECTBOM MPOAYKIIMU WM IPOM3BOJCTBEHHOIO IIpolecca
NPEIIPUATHS;

-aHAJIM3UPOBATh JJAHHBIE O KAUeCTBE MPOIYKLUHU U ONPEAEIATh IPUUNHBI Opaka;

Braoemy:

- HaBBIKAMHM OCYUIECTBIJIATH IIOWUCK, KPUTHMYECKHI aHaTIuM3UpoBaTb M CHUHTE3UPOBAaTh HH(POPMALHIO,
MPUMEHSTh CUCTEMHBIN MOIX0]1 JJIsl peLIEHUS TOCTaBICHHbIX 3a/1a4;

- HaBbIKAMHU HCKaTh HY)KHbIE HCTOYHMKM HH(OpPMAlLMKU U JaHHbIE, BOCHPUHHUMATh, AHAIM3UPOBATH,
3alIOMUHATh U epeaBaTh HH(YOPMALIMIO C UCTIOIb30BAHUEM LIU(PPOBBIX CPEACTB, @ TAK)KE C TOMOLIBIO AJITOPUTMOB
npu paboTe ¢ MOJYYECHHBIMU U3 PA3IUYHBIX MCTOYHHMKOB JAHHBIMU C LENbi0 3()()EKTUBHOIO HCIHOJB30BAaHUA
MOJIy4€HHOU MHPOpMAIUH JUTsl pelIeHUs 3a/1a4.

- HaBbIKAMHU aHAJIM3UPOBATh, COCTABIATh U MPUMEHATH TEXHUYECKYI0 JOKYMEHTAIMIO, CBSI3aHHYIO C
npodeccuoOHaIIbHON J1eATEIbHOCTBIO, B COOTBETCTBUU C JACUCTBYIOUIMMH HOPMATHUBHBIMU JOKYMEHTaMH B
COOTBETCTBYIOIIEH OTPaACIIH;

- HaBbIKAMM IPUHUMATh 0OOCHOBAHHbIE TEXHUYECKHE PELIEHUsI B NMPOPECCHOHATBHON JESATENIbHOCTH, BHIOMPAThH
s dexTuBHBIC U O€30MACHBIE TEXHUUECKHE CPEJICTBA U TEXHOJOTHH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Pazoen 1. Memponoeus. OctogHvle NOHAMUSA U NPUHYUNBL

[Ipeamer metrposiorus. Tepmunsl u onpezaenenus. 3akoH PO «O06 obecrieueHnn €IWHCTBA W3MEPEHU.
Knaccudukanus nzmepenuin» OcHOBHbIE pU3NUYECKHE U XUMUYECKUE BEIMYUHBL. CpecTBa U3MEPEHUHN U UX BUJIBI.
[Torpemnoctn wusmepenuid. ['ocynapcTBeHHas MeTpoJiornyeckas ciyk6a. MexayHaponHas opraHu3anus
3aKOHO/IATEIIbHON METPOJIOTHH.

Paszoen 2. Ocnosvr mexnuueckozo pe2ynuposanus.

3akoHsl P® «O TtexHuueckom peryaupoBanum», «O crapgaptuzauuu B PO», «O 3amure mnpas
noTpebuTens». TeXHnYecKue periaMeHTbl 1 HOpMaTUBHbIE TOKYMEHTHI, IeHCTByIoLIME Ha Tepputopun PO.

Paszoen 3. Ocnosvl oyenku coomeemcmaus.

dopmbl MOATBEPKACHHS cOOTBETCTBUA. OOs3aTenbHas ceptudukamnus. [lexnapuposanne. J[oOpoBoapHas
ceprudukanus. AKKpeIuTaius.

4. O0beM yueOHOH TUCHMILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCHMIJIMHbBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,89 32,0 24
Jlexinmu 0,44 16,0 12
[Tpaxtuueckue 3ausarus (113) 0,44 16,0 12
8 MOM HUcie 8 hopme NPaKmuueckol n0020Mmo6Ku 0,44 16,0 12
CamocrosiTesibHasi paboTa 2,11 76 57
KonTakTHas camocrositenbHas pabota 0,2 0,15
2,11
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETIO0B JUCHUIIIMHbI 75,8 | 56,85
Bua konTpoJs: 3auer

AHHOTANUA padoyeil MPOrpaMmMbl AUCHUIIMHbBI
«YmnpaBJjienue TexHocepHoi 0e30MaCHOCTHIO»

1. ]_le.]'lb AUCHUIIJIMHBI - HAY4YWUTb CTYACHTOB BBIABJIATH OIIACHBIC ITPOHU3BOACTBCHHBLIC O6”I)€KTI>I,



pa3pabaThIBaTh CUCTEMBI YIIPABIEHUS 0€3011aCHOCTHIO TPy, IPOMBIIIJIEHHON U 3KOJIOTHYeCKON 0€30IacCHOCThIO
B OpraHu3allii ¥ MEPONPUATHUS M0 CHUYKEHUIO IPOU3BOICTBEHHOTO PUCKA.

2. B pe3yiabTaTe udy4eHusi AUCHUILIMHBI 00yYAKOUIUICS JOJIAKEH:

Obnadams ClenyIONUMA KOMIIETSHIIUSAMU U HHAUKaTopamu ux poctwkenus: OIIK-3.1; OIIK-3.2; OIIK-

3.3; IIK-4.1; IIK-4.3.

3nams:

- 3aKOHOJIaTeIbHbIE U HOPMaTHUBHbIE TPEOOBAHUS 110 00ECIIEUeHNI0 0€3011aCHOCTH TPY/a, IPOMBIIIJICHHON
1 DKOJIOTUYECKOM 0€3011acHOCTH;

- MEXIYHapOJHbIE M OTEUECTBEHHbIE HOPMATUBBI U PYKOBOJICTBA 10 CHUCTEMaM YIIPABJICHUS OXpPaHOU
TpyZJa U MPOMBIIUIEHHON 0€3011aCHOCTBIO B OpraHU3alusiX;

- KOHBEHIIMM U peKoMeHAauuu MexXIyHapoJAHON OpraHu3aluu Tpyaa B 00JacTH YIpPaBJIEHUS OXpaHOU
TpyZJa U MPOMBIIUIEHHON 0€3011aCHOCTHIO.

Ymemo:

- pa3pabaTbIBaTh NOJUTUKY OpraHU3aluu B 00JIaCTH OXPAHbI TPY/1a U IPOMBILIIEHHON 0€3011aCHOCTH;

- OMNpeAeNsaTh MEepPBOOYEpPEHbIEC LIETU U MEPCIEeKTUBHbIE HAIpaBJIeHUs pabOThl MO MPEAOTBPAILEHUIO
aBapuil U CHUKEHUIO PUCKOB;

- pa3pabaTbIBaTh U BHEAPSITH KOPIIOPATUBHBIE HOPMATUBHI 110 IPOMBILUIEHHOHN 0€3011aCHOCTH;

- OCYUIIECTBJIATH OLIEHKY PUCKOB, IPOU3BOJACTBEHHbBIN KOHTPOJIb U ayJAUT POMBIILIEHHON 0€30MacHOCTH;

- TNpUHUMAaTh ONTUMAJIbHbIE YIpPaBJIEHYECKHE peleHuss 1o olecnedyeHuo  0e30macHOCTU
TEXHOJIOTHYECKUX ITPOLIECCOB;

- OpPraHu30BbIBaTh MPOBEACHNUE PAaOOT MOBBIILIEHHONW OMTACHOCTH.

Braoemy:

- HaBBIKAMM HJEHTHU(UKALUU U PEruCTpalii ONAcHBIX MPOU3BOJACTBEHHBIX OOBEKTOB U COCTaBJICHUS
JieKJIapaly IpOMBIIUIEHHON 0€3011acCHOCTH,

- HaBbIKAMHM pa3pabOTKU CTPYKTYpPbl CHUCTEMbl YIPABICHUS MPOMBIIUIEHHON O0€30MacHOCThIO U
ompeneseHuss 00s13aHHOCTEN PYKOBOIUTENICH U CIICIIMAIIMCTOB B 3TOM 00JaCTH;

- HaBbIKAMHU OpraHu3aluy oOyueHHUs M aTTeCTAllUU IEepCOHala MO OXpaHe TpyJa M MPOMBIILICHHON
0€30MacCHOCTH.

3. KpaTtkoe coaep:xanue IUCHHUILTHHBI

Beeoenue. 3agaun kypca, OCHOBHBIE TEPMHHBI U onperienenus. [Ipobiembr obecriedeHust 6e30MacHOCTH TPY/Ia,

MPOMBIIIUICHHOW U 9KOJIOTMYECKOM 0€30IMacHOCTH, CBA3aHHBIC C PACIIMPEHUEM U MOJCPHHU3ALIMEH TPOU3BOCTBA.
Pasoen 1. I'ocyoapcmeennas norumuxa 6 ooracmu oxpanvl mpyod, HPOMbIULIEHHOU U IKOI02UYECKOU
bezonacnocmu.

Crpareruss HauumoHasibHOM Oe3omacHoctn u  Konuenuus nemorpadpuueckoi nonutuku PO,
Okonorudeckast AokTpuHa P®. HanpaBneHuss rocynapcTBEHHOW NOJUTHKM B 00JacTU OXpaHbl TpyAa,
omnpejeneHHble B TpyaoBOM KojeKce. 3aJayd TrOCyAapCTBEHHOM NOJUTHKM B 00JacTU NPOMBILUICHHOM,
MOKapHOU, paJMallMOHHON Oe30macHOCTH. HarmoHansHas moauTHKa B 00J1aCTH 9KOJIOTHUECKOM 0€3011acHOCTH B
pEeaIbHOM CEKTOPE S3KOHOMHUKHU.

KonBennun u pekoMmeHmanuu MexayHapoOAHOW OpraHv3aluy TPyZJa B OTHOLICHHHM HAIMOHAIBHOM
MOJINTUKU U HAITMOHAJIbHBIX CUCTEM YIIPaBJICHUS MTPO(PecCHOHATBHBIM 3I0POBbEM U 0€3011aCHOCTHIO. /[IUpEKTUBEI
EBpomneiickoro 5KOHOMUYECKOT0 cO001IecTBa B 00IaCTH MPOMBIIIEHHON 0€30TTaCHOCTH.

Pazoen 2. 3axonooamenvhvie u HOpMamueHvle OCHOGbL YNPAGIEHUS MEXHOCPHEPHOU OE30NACHOCMbIO.

KoncTuTynimonnsle rapantuu mnpaBa Ha Oe3zomacHblii Tpynd, TpeOoBanusi Tpymosoro konekca P® mo
ofOecrieueHHI0 O€30MacCHbIX M 3J0POBBIX YCIOBHM Tpynaa. ['ocynapcTBeHHasi 3KCHepTH3a YCIOBHM Tpyna.
CrpykTypa HOPMaTHUBHBIX IIPABOBBIX aKTOB B 00JIACTH OXpaHbl TpyAa. 3akoHOAaTeNbCTBO PD no counanbHOMY U
MEUIIMHCKOMY CTPaXOBAaHUIO U IEHCUOHHOMY 00ECIIEUEHUIO.

3aKkoHOJATeNbHbIE W TOJ3aKOHHBIE AaKThl B 00JacTH NPOMBILUIEHHON O€30IaCHOCTH OIMACHBIX
MIPOM3BOJICTBEHHBIX OOBEKTOB. 3aJaud U COCTOSIHUE TEXHUYECKOTO PpEerylMpoBaHuUs, CTaHIApPTU3ALUN U
ceprudukanuy B 0OJACTH NPOMBIIUIEHHON O0€30MacHOCTH. 3aKOHOJATEeNbHbIE U HOPMATUBHBIE OCHOBBI
oOecrieueHuss 0E€30MacCHOCTM B YpE3BbIYAMHBIX  cuUTyauusx. [IpupogooxpaHHOE 3aKOHOAATENBbCTBO.
OTBeTCTBEHHOCTD 32 HapyllIeHUEe TPeOOBaHUI 3aKOHOIATEIbHBIX U HOPMATHUBHBIX aKTOB.

Pazoen 3. Opeanuszayus 2ocyoapcmeenHo20 U MYHUYUNATbHO20 YNPAGIEeHUs MeXHOCPHepHOl



bezonacnocmoio.

CTpykTypa TOCYIapCTBEHHOTO YIpaBJCHUS OXpaHOW TpyJda, MPOMBIIUICHHOW, TMOXapHOU W
9KOJIOTMYECKOi Oe3omacHoCThio. DYHKIMM M TOJHOMOYUS B o00JacTu TexHOoc(hepHONW Oe30MacHOCTH
(benepanbHbIX MUHUCTEPCTB, (PellepalIbHBIX CIYXK0 U (eiepalibHbIX areHTCTB, (peepaabHble KOMUCCHU U COBETBHI.
Nudopmanmonnsie cucteMbl B o0iactu TexHochepHoil O6e3omacHOCTH. DyHKIMM OpraHOB MYHHUIUIIAIHLHOTO
yIpaBiIeHUS.

Pazoen 4. VYnpaenenue oxpanou mpyoa, NpoOMbIWIEHHOU U IKOJOSUYECKOU OEe30NACHOCMbI0 6
Op2aHU3AYUX.

CoBpeMEHHOE COCTOSIHUE W CTPYKTypa CHUCTEM YIIpaBJICHHUS OXpaHOW Tpyla U IMPOMBIIUICHHON
0€30MacHOCThI0 Ha NPEeIIpUITUAX. MeXIyHapoJIHble CTaHIApThl, CHUCTEMbl CEpTUGHUKALMU U ayAuTa.
OtedecTBEHHbIE CTAHJIAPTHl 1O YIpaBICHHIO oOXpaHOW Tpyaa. CucremMa CTaHIApTOB IO YIPABICHUIO
OKpyXaromed cpenoi. VHTerpupoBaHHBIE CHCTEMBI VYIPABICHHUS OXPAaHOW TPyAd, IPOMBIIUIEHHON H
9KOJIOTMYECKON 0€3011aCHOCTbIO, OMBIT pa3paboTku U BHeApeHus. [Iporpamma «be3onacHelii Tpyn». Kpurepuu
3¢ (GEeKTUBHOCTU CUCTEM YIPABJICHUS U POJIb TUX CUCTEM B pealu3alliyi roCy1apCTBEHHOM MOJUTUKY B 00JaCTH
TexHoc(hepHOU 0e3011acCHOCTH.

4. O0beM yueOHOM TUCHMILTUHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi TPYyA0eMKOCTh AU CHUIIIMHBI 4,00 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B opMe MPAKTHYeCKOii OJAT0TOBKH L11 40 30
Jlexuun 0,89 32 24
B TOM 4ucJie B popMe NPaKTUYECKOU MOATOTOBKH 0,22 8 6
[TpaxTnueckue 3ansatus (113) 0,89 32 24
B TOM 4ucIie B popme NpaKTUYECKOH MOATOTOBKH 0,89 32 24
CamocrosiTesibHasi paboTa 1,22 44 33
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
1,22
CaMOCTOSTEIbHOE N3YUYEHHUE Pa3/IeiIOB AUCHUIIIMHBI 43,8 | 32,85
Bujx koHTpoJs:
IK3aMeH 1,00 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1.00 0,4 0,3
[ToaroToBKa K 9K3aMEHY. ’ 35,6 26,7
Buja nToroBoro KOHTpoJIS: kypeoast pabora (3auer)
IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«MopaenpoBaHue XMMHKO-TEXHOJOTMYECKUX MPOIECCOB 1JIA 0€30IaACHOCTH TEXHOJIOTHYECKUX NMPOIeCcCOB U
MPOU3BOACTB»
1 Heap gucuunjnHbl — npuoOpeTeHne 6a30BbIX 3HAHUHW 10 OCHOBHBIM pa3jielaM Kypca, a TaKkKe YMEHUN
Y MPAKTUYECKUX HABBIKOB B 00JIACTH MOJACITUPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX TIPOIIECCOB, UCTIOIB3YEMBIX TIPH
pPELICHUHU HAYYHBIX U MPAKTUYECKUX 3aa4.



2. B pesyabTaTe u3ydeHUus1 JUCHUILIMHBI 00y4AIOLIUIICA JOJIKEH:
Obnadams CleyONUMA KOMIIETESHIIUSAMU U HHAUKaTopamu ux poctmwkenus: YK-1.3; OITK-1.2; OIIK-3.3.
3names:
® METOJbl MOCTPOCHUS IMIUPUYECKUX (CTATUCTHUUECKUX) M (PU3HKO-XUMHUECKHUX (TEOPETUUECKHX) Mojeiei
XUMHKO-TEXHOJIOTHYECKHX ITPOLIECCOB;
e MeTOAbl MJIEGHTU(UKALMM MAaTEeMAaTUYECKUX OMNHCAHUNA TEXHOJIOTUYECKHMX IIPOLIECCOB Ha OCHOBE
AKCIEPUMEHTAIBHBIX JaHHBIX;
® METOJbl ONTUMHU3AINHN XUMUKO-TEXHOJOTUYECKUX MTPOLIECCOB C MPUMEHEHUEM SMITUPUYECKUX U/WIH PU3UKO-
XUMHYECKIX MOJIEIEH;
Ymemy:
® [IPUMEHATh U3BECTHBIE METO/IbI BHIYMCIUTEILHON MaTEMaTUKU U MaTEeMAaTUYECKOW CTATUCTUKU IS PELICHUS
KOHKpPETHBIX 3a/lad pacueTa, MOJEIUPOBaHUS, HIACHTUPUKAIMU W ONTHUMH3ALUUU IPU HUCCIEIOBAHUH,
MIPOEKTUPOBAHUH U YIIPABJICHUH MPOLIECCAMU XUMHUYECKON TEXHOJIOTUU
® CIOJIb30BaThb B CBOEM MPAKTUUYECKOW NEATENbHOCTH JUISl JOCTHIXKEHHS] 3TUX LeJled W3BECTHbIE MaKEeThI
MPUKIIAIHBIX IPOTpaMM.
Braoemy:
e METOJaMM MaTeMaTHYeCKOM CTaTUCTHKH /Ui 0OpabOTKH Pe3yabTaTOB aKTHBHBIX M NACCUBHBIX SKCIIEPUMEHTOB
¢ METOJAaMM BBIYMCIIUTEIBHONM MaTeMaTHKH JJIs pa3padOTKM M pealu3alud Ha KOMIBIOTEpax ajlrOpUTMOB
MOJENUPOBAHUS, UACHTU(DUKALIMY U ONITUMHU3ALMH XUMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB;

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Tema 1. OcHOBHbIE IOHATHS.

OcCHOBHBIE TPHUHIIUIBI KOMITBIOTEPHOTO MOJCTUPOBAHUS XUMHKO-TEXHOJIOTHYeCKUX mporeccoB (XTII).
MareMaTtuueckue SMIHUPUYECKHE U MaTeMaTUYecKue (PU3UKO-XMMHUYECKHE MOJACIH M  KOMIBIOTEPHOE
MOJIeIUpOBaHKE. JleTEpPMUHUPOBAHHBIE U BEPOSITHOCTHBIE MaTeMaTUYeCKrue MoJienu. [IpuMenenre MeToa0a0Tun
CHCTEMHOI'0 aHaju3a JUIsl pelIeHHUs 3amad MojenupoBaHus. [IpruMeHeHHe NpUHLMINA «YEPHOTO SIIUKA» MPHU
MaTeMaTHYeCKOM MOJCIUPOBAHUN. ABTOMAaTU3UPOBAHHBIE CUCTEMBI MPUKIaHON nHpopMaTtuku. Mepapxudeckas
CTPYKTypa XHUMHUYECKUX MPOU3BOJCTB U MX MAaTEMATHYECKUX Mojeinei. [IpuMeHeHne KOMIBIOTEPHBIX MOJAEIIEH
XUMHUYECKHUX TMPOIECCOB ISl aHAIN3a, ONTHUMHU3AINK M CHHTE3a XMMHUKO-TEXHOJOTHYECKUX CUCTeM. OCHOBHBIE
MPUEMBbl  MaTEMaTUYECKOTO  MOJICTUPOBAHUS: AMIIUPUUYCCKUNA, CTPYKTYpHBIH  ((DUBUKO-XUMUUYECKHI) |
KOMOMHHMPOBaHHBIN (TeopeTndeckuii). [locTpoeHne craTHyecKuX M JIUHAMHYECKHX Mojened. PereHue mpsmbix
3amad. [IpoeKTHBIN 1 TOBEPOYHBIN (OIIEHOYHBIN) pacyeT mpoiieccoB. Pemenue oOparabix 3a1a4. [lapamerpudeckas
U CTPYKTypHas HICHTU(PHUKAIIUS MaTEMAaTHYECKUX MOJCNICH. YCTaHOBJIEHHWE aJeKBAaTHOCTH MAaTEMaTHYECKHX
Mojeneit. CTparerus TMPOBEACHHS PACUETHBIX HCCICAOBAaHUNW M KOMIBIOTEPHOTO MOJICIUPOBAHUS PEATHHBIX
IIPOLIECCOB.

Paszgea 1. IlocTpoenune sMnupuyecKux Mojaesieil XUMHKO-TEXHOJIOTHYeCKUX MPOLECCOB.

Tema 1.1. ®opMYJHPOBKA 32/1a4d _aNNPOKCHMAIMYN _JAHHBIX JUJIS _ONHCAHUS JIKCIEPUMEHTAJbHbIX
3aBHCHMOCTEH M _MOJYYEHUS IMIUPUYECKUX Mojesieil nmpoueccoB. Buipl KpuTepueB anmpoOKCUMAIIMH.
Kpurepuii MmeTos1a HauMeHbIIMX KBaApaToB. Pemenue 3aqaun annpoKCUMALMK U1 HEJTMHEHHOW W JIMHEWHOU 10
napamerpam mMojenei. Matpuunas GpopmMyaupoBKa 3a/1a4u anpoOKCUMalui. AHATUTHYCCKUN U aITOPUTMUYECKUN
MOAXOAbl JUISl PELICHUs 3aJa4d annpOKCUMAIMU JUIsl JIMHEHHBIX W JIMHEAPU30BAHHBIX MOJEIEH METOJ0M
HAMMEHBIINX KBAJIPATOB.

Tema 1.2. HopmaJibHbIi 3aK0H pacnpeiejeHus JJIsi BEKTOPHBIX CJIYVYAaWHbIX BeJUYHMHBI U ONpeaeJeHre uxX
YMCJIOBBIX XapPAKTEPUCTUK. MaTreMaTHyecKoe OKHMIAHUE W UCHEPCHUS Il BEKTOPHBIX CIIyYaWHbBIX BEJIMYMH.
JlucniepCMOHHBIN U KOPPEIAUMOHHBIN aHann3. [loraTHs qucnepcuu BOCIIPOU3BOIMMOCTH U aIEKBaTHOCTH, a TAK¥kKe
- ocraroyHod pucnepcuu. OrmnpezneneHue BbIOOPOYHBIX KOA(G(OUUIUEHTOB KOppelsuud U KodphuuueHTa
MHOECTBEHHOW Koppemsinud. CTaTUCTUYECKH TMOIXO0J K OMNPEIeICHUI0 OIMMUOOK U TOTPEIIHOCTEH B
AKCIEPUMEHTAIBHBIX TOUYKAX U3MEPEHUM.

Tema 1.3. PerpeccMOHHBbIH ¥ KOPPEJISIMOHHBIN aHAJIN3 IS IOCTPOCHUS IMITMPUYECKUX MOJIeJieil HA OCHOBE
JAHHBIX MACCHMBHOrO JKkcnepuMeHTa. [lonstus Qyakumm otknuka U (axtopoB. OCHOBHBIE JOMYIICHHS
PErpecCCUOHHOTO M KOPPEISIMOHHOTO aHain3a. KpuTepuu MpoBEpKH OTHOPOAHOCTH aucnepcuil. Beibop Buma
YpaBHEHUN PErpecCcHH, a TaAKXKE OonpeaesieHrne Kodp(UIIMEHTOB PErpecCUU U WX 3HAYUMOCTH C MCIOJIb30BAaHUEM




kputepusi CrtprogenTa. llponenypa uckitoueHHs HE3HAYUMBIX Kod(duiumentoB perpeccuu. OmpenencHue
a/IeKBaTHOCTU PETPECCUOHHBIX MOJIeNIel ¢ TOMOIIbio Kputepus duiepa.

Tema 1.4. OcHOBHbIE 10JI0KeHHMS TeOPHHU IVIAHUPOBaHUS JKcnepuMeHTOB (I): mouaHblii GaKTOpPHBIH
skcnepuMeHT (IIPJ) m o0paGorka ero pe3yiabTaroB. OnTUMaNbHbIE CBOWCTBA MaTpPUIbl IUIAHUPOBAHUS U
CBOMCTBO opToroHasibHOCTU. Onpenenenne kodhPUIMEeHTOB MO, NX 3HAYUMOCTH U MPOBEPKA aJIEKBATHOCTH
ypaBHeHUs perpeccur. CBONCTBO pOTAaTA0CIBHOCTH MOJTHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

Tema 1.5. OcHOBHbIC I10JIOKCHUS TEOPHH INJIAHWPOBAHMA IJKcnepuMeHTOoB (II): OpTOroHAJBLHBINH
LEeHTPANbHbIA KOMNO3UIMOHHLIM _nmuaH (OIIKII) jkcnmepuMeHTOB W 00paldoTKa ero  pe3yabTarToB.
ObecrieyeHrie OPTOTOHAJILHOCTH MATPUIbl IJITAHUPOBAHUS W OIPEJCJICHUE BEIUYMHBI 3BE3/IHOTO IUIeva.
Onpenenenve kod3(h(GUIMEHTOB MOJENIH, UX 3HAYMMOCTH W OLIGHKA aJIeKBaTHOCTU  ypaBHEHUS PETPECCHUU.
PacuetHoe BbIUKCIIEHHE KOOPIMHAT TOYKH ONTUMYMa (IKCTpEMYMa).

Tema 1.6._OnTuMu3anms IKCHepUMEHTAJbHBIX HCCIEeI0BAHNI ¢ MpuMeHeHHeM MeTo1a bokca-Buibcona.
OcHOBHBIE MTOAXOJIBl K ONTUMHU3ALMU SKCIIEPUMEHTAIIBHBIX UCCIEI0BAaHUN. DKCIEPUMEHTAIBHO-CTATUCTUYECKUI
Meroa. Ctparerusi IBUKEHUS K ONTHUMYMY LieeBod (GyHKUMHU (QYHKIMH OTKIIMKA) TPaJUEHTHBIM METOJIOM.
Kpurepun noctmxeHus «oYTH CTAlMOHAPHOM 001acTU» U METO/1bl YTOUHEHHUSI TTOJI0KEHHUS ONTUMAIbHON TOUKU B
(aKTOPHOM IIPOCTPAHCTBE.

Pa3nea 2. IlocTpoenne GpU3NKO-XMMHYECKMX XUMHKO-TEXHOJIOTHYECKHUX IPOILIECCOB.

Tema 2.1 DJrtanbl _MaTeMaTH4ecKOro MojaejgupoBanus. DopMynHpoBKa THUIIOTE3, TMOCTPOCHUE
MaTeMaTHYECKOro OIMCaHMs, pa3paboTKa MOJAEIMPYIOIIEro aJropuTMa, MPOBEpKa aJeKBAaTHOCTH MOJEIU U
UACHTUPUKAIMS UX TaPAMETPOB, PACUETHBIE UCCIIETOBAHUS (BBIYMCIUTENbHBIN 3KCIIEPUMEHT).

Tema 2.2 CocraBjeHHe cHCTeM YPaBHEHWIl MaTeMAaTH4YeCKOr0 ONMCAHMS IPOLECCOB M pa3padoTka
(BBIOOP) AJrOPUTMOB HX pellieHUs. biIo4HbIN NPUHIUI TIOCTPOCHUS CTPYKTYPHBIX MaTEMAaTHYECKUX MOJCIICH.
O060011eHHOe ONMCaHWe ABW)KEHHS IOTOKOB (pa3 B ammaparax € MHOMOIIBIO THAPOJMHAMUYECKHX MOJENEH,
YUUTBHIBAIOUIUX COCPEIOTOUYEHHBIE U paclpeeeHHble UCTOYHUKHM BEUIECTBA U dHEpruu (TerioTsl). JlokaibHble
MHTEHCUBHOCTH UCTOYHUKOB BEIIECTBA U TEIJIOTHI B MOTOKAX, COOTBETCTBYIOLIUE PA3IMUYHBIM (DU3UKO-XUMUYECKUX
npoueccaM. OCHOBHbBIE TUIIBI YPAaBHEHHM MaTeMaTHYECKOTO OMMCAHUS XUMHUKO-TEXHOJOTHYECKHX IPOLIECCOB —
KOHEYHbIE, 00bIKHOBEHHbIE MU depeHnanbupie 1 quddepeHinaabHble ypaBHEHUS B YACTHBIX TPOU3BOIHBIX.

Tema 2.3 Maremarnyeckoe MOJAeJMPOBAHME CTANMOHAPHBLIX M JAWHAMHMYECKHX PEKMMOB
TUAPABJAMYECKUX NPOLEecCOB B TPYOONPOBOAHBIX CHCTEMAX, IJI00AJbHbIE M 1eKOMIO3MIIMOHHbIE METO/bI
pelleHNsl CHCTeM HeJIMHEeHbIX YPABHEHWH, a Tak:Ke fiBHble W HesIBHbIe MeTO/bl YHMCJIEHHOI0 pelieHus
cucTeM OObIKHOBEHHbIX JM(pdepeHnnaibHbIX ypaBHeHHWil. CocTaBieHHE YypaBHEHUH MaTeMaTHYeCKOIO
onucanus mnpouecca. Ilocrpoenrne nHGOPMALMOHHBIX MaTpPULl MaTEMaTHYECKUX MOJeNel Juisi BblOopa oOiiero
QIroOpuTMa pELIEHUsT — MOJEIHMPYIOIIEro aaropurMma. Peanuzanus ajropuTMOB pelICHUS HEJTUHEHHBIX U
OOBbIKHOBEHHBIX U depeHanbubix ypaBHeHu. Onucanue cranpoHapHbix pexumoB XTIl ¢ npumeneHuem
CUCTEM JIMHEHHBIX M HEIMHEHHBIX ypaBHeHUH. MrtepanunonHsle anroputmsl pemieHus. IIpumenenmne mMetonos
npocteix urepanuii 1 Hetorona-Padceona nis nmonydenus pemenus. [lpobiema cxoauMocTH mpouecca pereHus.
JIEKOMITO3UITMOHHBIA METOJI PEIIEHUs CJIOKHBIX CHUCTEM KOHEUYHBIX ypaBHeHHH. [locTpoenne mHbOpMaMOHHON
MaTpullbl s BbIOOpa ONTHMAJbHOTO alrOpuUTMa pelieHus 3anadyd. [loHSATHE JKEeCTKOCTH CHUCTEM
nuddepeHIrnanbHbIX YPAaBHEHUN U KPUTEPUU KECTKOCTH. SIBHBbIE (OBICTphIE) U HESBHbIE (MEAJIEHHBIE) METObI
pemienus. Metoael nepBoro (Merona Diinepa), BToporo ( MoAU(GUIMPOBAHHBIE METOJbI Diliepa) U YETBEPTOTO
nopsiaka ( meroq Pynre-Kyrra). OnieHka TOUHOCTH METOJIOB — OITMOOK yceueHus. [lepexoaapie ommOKu U OIHOKH
OKpYTJIEHUS IpPHU UHCICHHOM HWHTErpupoBaHuu auddepeHuuanbHblx ypaBHeHH. CrocoObl obecrieueHus
CXOAMMOCTU peuieHus: 3anaud. [IpuMeHeHHe HESBHBIX METOJOB Ul  PELIEHUs JKECTKUX CUCTEM
muddepeHunanbHbIX ypaBHeHU. OnpeneseHus Liara WHTETPUPOBAHUS HTEPALlMOHHBIM METOJI0OM. MeToaoB
Kpsnka-Hukonscona (MeTos Tpamnemnmii).

Tema 2.4 MaremaTuyeckoe MoJeJHPOBAHME CTAIMOHAPHBIX PE:KMMOB NPOIlECCOB Telionepeaavyu B
IUIACTHHYATHIX M 3MEeeBMKOBBIX Telioo0MeHHUKAaX. MaTemaTuyeckoe ONnucaHue MpOoIecCOB C MPUMEHEHUEM
MoJieNiel MJeallbHOTO CMEIICHUsI U BhITecHeHus. Bbibop u rpaduueckoe npeicraBiieHue alrOpUTMOB PELICHMUSL.
[IpumeHeHne cTaHIapTHBIX METOJI0B BHIYMCIUTEIbHON MaTEMATUKH JUIsl PEIICHUS 3a/1a4.

Tema 2.5 Maremaruyeckoe MOJAeJMPOBAHME CTANMOHAPHBLIX PEKMMOB _ IIPOLECCOB Telulonepeaavyu B
IPSIMOTOYHBIX ¥ IPOTHBOTOYHBIX TPYOUATHIX TeNJI000MEHHHKOB, peiieHue 3a1auyn Koy u kpaeBoii 3a1a4yu
IIPY MHTEIrPUPOBAHUM CHCTeM 00bIKHOBEHHBIX I (depeHnnaNbLHbIX YPaBHeHHH. MaTtemaTnyeckoe onyucanue




MPOLECCOB C MPUMEHEHHEM MOJEJEH HIealbHOrO BbITeCHEHHUs. Pemenne 3amaum Komwm m kpaeBoil 3amaym.
[IpencraBieHre anrOpuTMOB BBIYUCICHUH B BHJAE HWHPOPMAIMOHHON MAaTpULbl CUCTEMBl ypaBHEHUU
MaTeMaTH4EeCKOro onmucaHus 1 OJ0K-cxeM pacueToB. MatemaTtuueckoe onucanue XTIl ¢ mpuMmeHeHneM cuctem
OOBbIKHOBEHHBIX U depeHanbubX ypaBHeHu. OnucaHnue oOBEKTOB C pPacHpe/leICeHHBIMU B IPOCTPAHCTBE
napameTpamMu. POpMyIMpPOBKAa HAYaJbHBIX M KPAEBBIX YCIOBUW 3ajad pemeHus. YHUCICHHBIM anropuT™m l-ro
nopsiaka uist pemenus 3aaadn Komm. Meton «ripucTpenkm» s peleHus: KpaeBou 3a/1auu.

Tema 2.6 MaremaTuyeckoe MOAeJMPOBAHME CTAIIMOHAPHBIX PEKHMOB IIPOLECCOB B PEAKTOPAX € MEIIATKOM.
Onucanne MUKPOKMHETUYECKUX 3aKOHOMEPHOCTEN MPOTEKAaHUs TPOU3BOJIBHBIX CIIOKHBIX XUMUYECKUX PEAKIUI B
KUAKOU (haze 111 MHOTOKOMIIOHEHTHBIX cucTeM. OmnpenieneHne KI4eBbIX KOMIOHEHTOB CIOKHBIX XUMUYECKHX
peakuuil ¢ IPUMEHEHUEM METOJOB JIMHEHHOU anreOphl - paHroB MATPHIL] CTEXHOMETpUUECKHX K03(duiMeHToB
peakuuu. MaremMatuyeckoe OMCaHUe PEaKTOPHOTO Ipoliecca ¢ pyOaliKkoi sl MpOU3BOJIBHON CXEMBbl IPOTEKaHUS
XMUMHUYECKON peakuuu. BpiOop aJropuTMOB pelieHHs 3aJadyd ¢ NPUMEHEHHEM HHQOPMAIlMOHHON MaTpuIlbl
CUCTEMbI YpaBHEHUI MaTEMaTHUECKOI0 OMMCAHUS U MPECTABIECHUS aJITOPUTMA PELLIEHUS C IOMOIIbIO OJIOK-CXEMBbI
pacdera npouecca.

Tema 2.7 Maremarnyeckoe MOJCTUPOBAHHE HECTAIMOHAPHBIX PEKHMOB IPOLECCOB B PEAKTOPax ¢
Memaako. MareMarnueckasl MOCTAaHOBKA 3a/1a4yl JUISl PEAKLUU C IPOU3BOJIBHOW CTEXHMOMETPUYECKOM CXEMOM.
@opmynupoBka 3agaun Komm — 3agaud ¢ Ha4aJIbHBIMHM YCIOBHUSMH. Pa3HOCTHOE NpENCTaBIECHUE CUCTEMBI
OObIKHOBEHHBIX JauddepeHuanbubiX  ypaBHeHUH. [locTpoeHne HHPOpPMAIMOHHON MaTpuipl Uid BbIOOpa
anroputMma peuieHus. ['paduueckoe npeacrapieHue anropuTMa pelieHus B BUjie 6J0K-CXeMbl pacyeTa.

Tema 2.8 Maremaruyeckoe MOJACIHPOBAHHE CTANMOHAPHBLIX PEKMMOB B TPYOYATBHIX peakropax ¢
IPAMOTOYHBIM M NPOTHBOTOYHBIM ABHKEHHEM TeIIOHOCUTe e, MaTemaTnyeckas IOCTaHOBKA 3aJa4M UL
peaKkuuu ¢ KOHKPETHOM CTEXMOMETpHUYECKOW cxeMod. @opMyinpoBKa 3amauu Komm — 3agadn ¢ HadalabHBIMU
YCIOBUSIMA M KpaeBOM 3aJadd — 3aJa4d C KpaeBbIMH YCIOBUSIMH. Pa3HOCTHOE IIPEACTABIEHHE CHUCTEM
0oObIKHOBEHHBIX U depeHmanbubix  ypaBHeHud. [loctpoeHune uHGOPMaLMOHHBIX MaTpull Uil BbIOOpa
anropuT™MoB peuleHus. ['paduyeckoe npeacrapieHre aIropuTMOB PELLICHUs B BUAE OJIOK-CXEMBI pacyera.

Tema 2.9 MaTremaTnyeckoe MOIeTHPOBAHNE HECTAIIMOHAPHBIX PEKUMOB IIPOLECCOB B TPYOUYATHIX peakTopax
U _YHUCJCHHbIC AJTOPUTMbI JMCKPETH3ANMH Ul pelleHus cucreM auddepeHNuaJIbHbIX YPABHEHHH C
YACTHBIMHM _ NPOM3BOAHBLIMH. Maremarndeckass IIOCTaHOBKA 3aJayd JUIsl pPEakUMH C  KOHKPETHOM
CTeXuoMeTpudeckoit cxemoil. @opMylMpoBKa HauaJIbHBIX U I'PaHUYHbBIX yCnoBUH. [uddepennmanbupie ypaBHEHUS
B YAaCTHBIX MPOU3BOAHBIX - AIITUITHYECKOT0, 1apaboIMuecKoro U TuepooIMuecKoro TUIOB. AJTOPUTMBI PEIICHUS
ypaBHEHUH Mapaboianueckoro tuma. MaremaTuueckas MOJENb XMMHYECKOrO MPEBPALEHUS B U30TEPMUUYECKUX
YCIIOBHUSAX JUISl HECTAIIMOHAPHOTI'O Mpoliecca B TPyOUaThIX anmapaTax ¢ y4eTOM IpPOAOJIbHOIO IEPEMEIINBAHUS U C
MPUMEHEHHEM OJJHOIIapaMeTpruuecKoi AMPPy3MOHHON MOENN Ui OIMCAHUSI TUAPOIMHAMUYECKOW 00CTaHOBKH B
pEaKMOHHOM IMOTOKE. AJTOPUTMBI PELICHUS! B BUJIE CUCTEM HEJIMHEHWHBIX YPAaBHEHUH, a TaKkkKe OOBIKHOBEHHbBIX
nuddepeHnnanbHbIX YpaBHEHUI EPBOTO U BTOPOIO MOPSIKOB.

Tema 2.10 MaremaTnyeckoe MOJACAHPOBAHHE CTANMOHAPHBLIX pPEKUMOB MPOLECCOB HeNpepbIBHOM
MHOIOKOMIOHEHTHON  pexkTudukanuu ¥ abcopOumu. MaremMatuyeckoe — ONHMCaHME  IIpomecca
MHOTOKOMIIOHEHTHOM PeKTHU(PHUKALIMHU B TapeIb4aToil KoJoHHEe. MoenrpoBanue (a30BOro paBHOBECHS U Ipoliecca
Maccorepesayd Ha TapelkaX B MHOTOKOMIIOHEHTHBIX CHUCTEMax. YUeT TEIJIOBBIX OallaHCOB Ha Tapeikax Mpu
MOJIEIUPOBAHUHU Tpolecca B PEKTU(PUKALUOHHON KOJIOHHE. J[eKOMIIO3UMIIMOHHBIN aJIFOPUTM pacyera Ipoliecca
pexTu(duUKaluy B KOJOHHOM annapare. MaTemMaTuyeckoe ONMCcaHue Mpoliecca MHOTOKOMIIOHEHTHOH abcopOuuu B
HAacaJO4YHON KOJIOHHE. MoJienupoBaHue Mpouecca MHOTOKOMIIOHEHTHOM MaccoIlepeladyd B CEKLUSAX HAcaJ04HOU
KOJIOHHBI. AJITOPUTM pelIeHUs KpaeBoM 3a7jauu /171l MOAEIUPOBaHUS IIpoliecca abcopOLuu B HaCa0YHOU KOJIOHHE.

Paspnen 3. OCHOBBI OITUMHM3ALUHM XUMHMKO-TEXHOJIOIHYECKHUX MPOLECCOB.

Tema 3.1 Pemienue 3a1a4 onTMMH3aNUK ¢ TEPMOJAMHAMUYECKMMHU, TEXHOJIOIMYECKUMH, IKOHOMHUYECKUMH,
TEeXHUKO-IKOHOMUYECKHUMH M IKOJOIrHYeCKHMH  KPUTEPUAMH  ONTHMAJIbHOCTH. OnTumanbHbIe
pecypcocOeperatome XTII. Bpibop xkpurepueB ontumanbHOocTH (ueneBbix ¢yHkuil). dopmynuposka
MHOTOKpHUTEpUaIbHOM 3a1aui onTuMU3auu. OcoOEHHOCTH peleHus onTuMu3aunoHHbIX 3a1ad XTI npu Hanuunn
HECKOJIbKUX KPUTEPUEB ONTUMAIILHOCTH, OBPA)KHOM XapaKTepe 11eJ1eBON PYHKUNN U HATMYUU OTpaHUYeHHH 1-ro u
2-10 pona.

Tema 3.2 _AJropurMbl 0JHOMEPHOWH W MHOIOMEPHOH onTHUMHM3auuH. MeTobl CKaHUPOBaHUS, JOKAIU3aLUN
AKCTpEMYMa, 30J10TOro ceyeHus u uncen GuboHauu B ciaydyae 0JHOMEPHONW ONTUMH3AIMU. MeTo1bl MHOTOMEPHOM




ONTUMM3ALMKU HYJEBOTO, MEPBOTO W BTOPOro MOpsakoB. CHUMIUIEKCHbIE, CIydaillHble M TI'PaJUEHTHBIE METObI
MHOTOMEpPHOM ontuMu3anuu. Metos mrpadHbIX QyHKIIHA.

3akiro4eHue.
A. Ilpumenenue komnbOTepHbIX Mojaeaeil XTIl npy npoeKTHPOBAHNM XMMUYECKHX TPOu3BoACTB — B CAIIP.
3amaun cucrteM aBTromaTtusupoBaHHOro mnpoektupoBaHus (CAIIP) u cTpykrypa cucTeM KOMIBIOTEPHOIO
npoektupoBanus. HMubopmanmonHoe u wmatemaruuyeckoe obecneuenne CAIIP.  ApTomarusupoBaHHOE
IIPOEKTUPOBAHUE C MPUMEHEHUEM KOMITBIOTEPHBIX Mojened X TIL
b. Ilpumenenue komnblOTepHbIX Mojaeaeid XTIl npu ynpaB/jeHUU TEXHOJOTHYECKHMMU IPOLECCAMH — B
ACYTII. KomnetorepHoe monenupoBanue XTIl B pexxume peasibHOro BpemMeHu. Cructemsl mpsiMoro nudpoBoro
(KOMITBIOTEPHOT0) YIPABJICHHUS] TEXHOJOTUUECKUMH TporieccaMu. OCOOCHHOCTH peaau3alii KOMIBIOTEPHBIX
mozeneit XTIl B aBToMaTU3MPOBAHHBIX CUCTEMAaX YIIpaBieHUs TexHojoruueckumu npoueccamu (ACYTII).

4 O0beM yueOHOM TMCHUITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCUMIIJIMHBI 3 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[Tpaxtnueckue 3anstus (113) - - -
Jlaboparopubie padoTs! (JIP) 0,44 16 12
CamocrosiTesibHasi pabora 1,67 60 45
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
1,67
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIMHbI 59,6 44,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTANUA pado4yeil NPOrpaMMbl AUCHUIIMHbBI
«CrnenuajbHas OlleHKA YCJIOBHH TPyaa»

1. Heapb AucHunInHbI — QOPMUPOBAHUE TEOPETHUCSCKUX 3HAHUM U MTPO(PECCHOHATBHBIX HABBIKOB B 00JIACTH
OpraHu3aluy U MPOBEICHUS MEPONPUATUNA B paMKaxX KOMIUIEKCHOW MPOLEAYpPhl CHEUUATBHON OUEHKH YCIOBHMA
Tpyaa.

2. B pe3yabTaTe H3y4eHUs JUCUUILUIUHBI 00y4YaIOIMIACH JOJI2KEeH:

Obnadams CIEayIONIMMA KOMIIETCHIMSIMU U WHAUKaTopamu ux aoctwkenus: VK-8.2; VK-8.3; VK-8.8;
OIIK-1.1; OIIK-2.2; OIIK-3.1; OIIK-3.3; IIK-2.1; IIK-2.2; [IK-6.1; I[IK-6.2.

3namo:

-TIOHATHS, TEPMHUHOJIOTUIO ¥ HOPMATHBHO-IIPABOBBIE OCHOBBI B OOJACTH CHEIUATBHOW OIEHKH YCIOBHI

Tpy/a;

-IIPUHITUIIBI KJIACCU(PUKAIIUK YCIIOBUH TPy/a;

-(pU3UKO-XMMHUYECKUE OCHOBBI HM3MEPEHHH HOPMUPYEMBIX MapaMeTpoB BPEIHBIX U (WJIM) OMACHBIX
MIPOU3BOJICTBEHHBIX (PaKTOPOB.

Ymemo:

-OpraHU30BbIBATh MPOBEACHUE MEPOTIPUATHI B paMKax ClelHaIbHON OLEHKU YCIOBHH TpyAa;

-nojy4arb, oOpalOaThiBaTh W JIOKYMEHTaIbHO O(OPMIIATH pe3yslbTaThl H3MEPEHUN HOPMHUPYEMBIX
MapaMeTpOB BPEIHBIX U (MJIM) OMACHBIX TPOU3BOJICTBEHHBIX (PaKTOPOB;

-OIpeNeNATh IOIYCTUMBbIE 3HAUE€HUSI HOPMUPYEMBIX TapaMeTpPOB;

-JIOKyMEHTaJIbHO 0(hOPMJIISATH PE3YNIbTAThI MPOBEACHUS CTIEIUAIbHON OLIEHKH YCIIOBUN Tpy/a.

Braoemy:



-METOJJaMH OpPraHu3alliy U MPOBEACHUS MPOLEAYPhl HACHTU(PUKAUU TOTEHIIMAIBLHO BPEAHBIX U(WJIH)
OMACHBIX ITPOU3BOJICTBEHHBIX (PaKTOPOB;

-METOJJaMH OpraHu3alliy U IPOBEACHUS NPOLIETypbl U3MEPEHUN HOPMUPYEMBIX ITapaMETPOB
MOTEHIMAIILHO BPEIHBIX U(MJIM) OMIACHBIX TPOU3BOJCTBEHHBIX (PAKTOPOB;

-METOJJaMH OLIEHKU U YCTAaHOBJICHUS KJIACCOB YCJIOBUHU Tpya pabounX MECT B LIEJIOM U MO0 KAKIOMY
IIPOU3BOJICTBEHHOMY (PaKTOPY B OTJEIBHOCTH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

BBenenue

Henu u 3anaun qucuuiuivbel. Mctopus pa3BuTus KOHTPOJIA 3a yciaoBusMU Tpyna B Poccum.

Mopayas 1. HopmaTuBHo-npaBoBbie 0cHOBbI COYT

1.1 3akononareanctBo P® B o6aactu COYT

O0630p HOpMATHUBHO MTPABOBOM JOKYMEHTALIUU B 00JaCTU OXpaHbl Tpy/la U 0€3011aCHOCTH YCIOBH TpyAa Ha
pabounx mecrax. TpynoBoit kojgekc PD. @3 Ned26 «O cnenuaibHOM OLleHKe yCcIoBUM Tpyaa». OTBETCTBEHHOCTD
3a HapylleHus 3aKkoHoiaTenberBa B oomactu COVT.

1.2 Opranusauus u nposegenne COYT

OcHoBHbI€ TpeOOBaHUS ¥ IPUHLHUIEI TpU opranu3auuu U nposeaeHun COYT. Dramnel npoeaenus COVYT.
TpebGoBanus k opranuszanu, npoposmeid COYT, TpeboBanus k sxcrnepram B o0nactu COVYT.

1.3 Knaccupuxkauus ycjaoBuii Tpyaa

[Ipunnume! knaccuduranum pabounux MecCT 1Mo ycioBusiM Tpyaa. Kimacesl ycnmoBumii Tpya.

Monayas 2. Meroabl NpoBeJeHNs] HK3MEPEeHUl U OLleHKH MPOU3BOACTBEHHbIX (JakTOpPOB

2.1 CnenuanpbHasi OLeHKA XUMHUY€CKOI0 POU3BOACTBEHHOr0 hakTopa

MeToapl M3MEPEHHI KOHIICHTPAIMM XUMHUYECKHUX BEIIECTB B BO3ayxe paboueit 30HbI. OmnpeneneHue
JOMYCTUMBIX 3HAYEHMH HOpMUpYyeMbIXx napamerpoB. Kiaccudukanus xumuueckoro ¢akropa € Y4eToM
0COOEHHOCTEH NeNCTBUS XMMHUECKHX BEIIECTB Ha OPraHU3M YeJIOBeKa.

2.2 CnenuajapbHasi OLeHKA OHOJIOrHYeCKOro MPOU3BOACTBEHHOr0 (pakTopa

MeTtopl U3MEpEHHUH KOHIEHTpAlMii MHKPOOPraHM3MOB B BO3Ayxe pabOoueil 30HbI.  OmnpeneneHue
NOMYCTUMBIX 3HAaY€HUH HOpMHpYyeMbIX mapameTpoB. Kiaccudukanus Ouosiornyeckoro (axkropa ¢ y4eToM
0COOEHHOCTEH JCHCTBUS Ha OPTaHU3M YEJIOBEKA.

2.3 CnenunanpbHas oueHKa (U3NYeCKUX NPOU3BOACTBEHHBIX (PaKTOPOB

MeTtoipl M3MEpeHUil HOPMUPYEMBIX MapaMeTpoB ¢uznyeckux (akropoB padouux MecT. OrmnpeneneHue
JOIYCTUMBIX 3HAU€HUN HOpMUpPYEMBIX napameTpoB. Kiaccudukanus dusnueckux GpakTopos.

2.4 CnenunaJjibHasi OleHKa (paKTOPOB TPYA0BOI0 Mpouecca

Metonpl W3MEpEHUH HOPMHUPYEMBIX NapaMeTpoB (akTOpoB TpyaoBoro mpoiiecca. OrmnpeneneHue
JOIYCTUMBIX 3HAU€HUN HOpMUpPYEMBbIX napameTpoB. Kinaccudukanus GakTopoB TpyA0BOro mpolecca.

Moayas 3. Odopmiienue pesyiabratoB COYT

3.1 UroroBas kiaaccupuxanus ycJaoBUil Tpyaa

[IpyHIMIBI YCTAaHOBJIEHUSI UTOTOBOTO KJlacca YCJIOBUH TpyAa C Y4YETOM KOMILUIEKCHOTO BO3JEHCTBUS
(hakTopoB.

3.2 OruerHas gokymenranuss COYT

Metoipl v ipuHUMIIEL 0popmiteHue pesynbratoB COVYT.

4. O0beM yueOHOI TMCUMILTUHBI:

O0bemM TUCUMIIIIMHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCHMIJIMHbBI 4,00 144 135
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
B TOM 4HcJe B (popMe NPpaKTHYECKOH MOATOTOBKH 1,00 36 27
Jlexnn 0,44 16 12
B TOM 4HCJI€ B GOpME MPAKTUUECKOU MOATOTOBKH 0,11 4 3




[Tpaxtuueckue 3anstus (113) 0,44 16 12
B TOM YHCJIE B (JOpME MPAKTUIECKOU MTOATOTOBKH 0,44 16 12
JlaGoparopabie pabOThI 0,44 16 12
B TOM 4HCJIe B PopMe MPAKTUIECCKOM ITOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIMHbI 1,22 44 33
Brinosinenue KypcoBoii paboThl 0,44 16 12
Bujx koHTpoJs:

OK3aMeH 1,00 36 27
KoHnTakTHas paboTa — MpoOMeKyTOUYHAsI ATTECTAIHs 1.00 0,4 0,3
ITonroToBKa K 9K3aMeHy. ’ 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTANUA padoyeil MPOrpaMmMbl AUCHUIIMHbBI
«IIpou3BoacTBeHHAsA 0€30MACHOCTH B XUMHYECKOH NMPOMBINIJIEHHOCTH»

1. Heab AuCHUNIMHBI — HAYYUTH CTYICHTOB KOMIUIEKCHOMY MTOJXOY K 00ECTIEYeHUIO TPOU3BOCTBEHHON
0€30MMacHOCTH Ha XUMHYCCKUX MPEATPUATHSIX.

2. B pe3yabTaTe H3y4eHUs JMCUUILIUHBI 00y4YaIOIMIACH JOJI2KEeH:

Obnadame CleIyOIUMA KOMIIETEHIMSAMHU 1 UHIuKaTopamu ux goctwkenus: OIIK-1.1; OIIK-2.3; OIIK-3.1; IIK-
4.1; [IK-4.2; I[IK-5.1; IIK-5.3; IIK-7.2; [IK-7.3.

3namo:

-OCHOBHBIE OTIACHOCTH TEXHOJIOTHYECKUX CPEeJl, XUMHKO-TEXHOJIOTHYECKUX MPOIECCOB, 000PYAOBaHUS U
XUMHUYECKOTO IMPOU3BOJICTBA B I1E€JIOM;

-METOIBl M CpeiAcTBa  oOecreueHuss  O€30MACHOCTH  XUMHKO-TEXHOJIOTHYECKHX  MPOIECCOB,
MIPOU3BOJICTBEHHOT'O 000PY/TI0BAHMS;

-MEpHI 110 TPEIOTBPAIICHHIO BOSHUKHOBCHHUS aBapyii, TI0KApOB U B3PHIBOB HA XUMHUYECKOM ITPOU3BOJICTBE;

-3aKOHOJIATENbHYI0 0a3y W HOPMATHBHO-TEXHUYECKYIO JTOKYMEHTAIlMI0 B o00JacTu oOecredyeHus
MIPOM3BOJICTBEHHON O€30TIaCHOCTH;

Ymemo:

-BBITIOJIHATh ~ pacyeThl  MOKa3aTeledl  pHCKa XUMHYECKOTO  MPOM3BOJACTBA W XapaKTEPHUCTHK
MOKapOB3PBHIBOOMIACHOCTH  TEXHOJOTUYECKUX  Cpell, TEXHOJOTHYECKHX  OJOKOB, 00OpyIdOBaHUA |
MIPOU3BOJICTBEHHBIX TIOMEIICHHIA,

-IIPOBOJIUTH IKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS TI0’KaPOB3PHIBOMIACHOCTH BEIIIECTB M MAaTEPUATIOB;

Braoemy:

-Crloco0aMu OILIEHKH KPHUTEPUEB OMACHOCTH XHUMHUKO-TEXHOJOTUYECKUX IPOIECCOB, OO0OpPYIOBAHUS H
XUMHUYECKOTO IMPOU3BOJICTBA B LIETIOM;

-COBPEMEHHOM MH(POPMAIINE 10 COCTOSTHUIO 0€30MTaCHOCTH XMMHUYECKOTO TIPOr3B0IcTBa B Poccuu u mupe.

3. Kpartkoe cogep:xaHue JUCHMILIHHBI

Beeoenue

OcHOBHbIE IOHATHUS U TEPMUHOJIOTHS. 3a7a4u MIPOU3BOACTBEHHOM Oe30nmacHOCTU. 3aKkoHOJaTenbHas 0aza B
00J1aCTH TTPOU3BOJCTBEHHOM O€30TTACHOCTH.

Pazoen 1. Ocnoswt npouzeoocmeennou bezonachocmu

1.1. OnmacHOCTh M PUCK IPOU3BOJICTBA

OmnacHocTh W amnmapaT aHaiau3a omnacHocted. KareropupoBanue u knaccudukamus 0ObEKTOB Kak Mepa
olleHKM omnacHocTu. [IpomsBojcTBeHHas cpena, pabouas 30Ha, pabouee Mecto. OmacHele W BpeIHBIE
npou3BojicTBeHHbIe (akTopsl (OBII®). [IpuHummnel, MeToasl M CpeacTBa 00ECTeUeHHs] MPOU3BOJICTBEHHON
0€30MacCHOCTH.



[Tonstue pucka. Knaccudukanus puckoB. [Ipuemnembiit puck. AHamu3 pucka. YIpaBlI€HUE PHUCKOM.
ABapus u apapuiinas cutyanusi. OCHOBHbIE IPUYHUHBI BO3HUKHOBEHUS KPYITHBIX aBapUi Ha IPOU3BOJICTBE. Y CIIOBUS
BO3HMKHOBEHHUS aBapuitHOM cutyanuu. Ctaauu pa3Butus aBapuu. OCHOBHBIE ATAIlbl aHAJIN3A PUCKA aBapuil.

1.2. IIpon3BOACTBEHHBIN TPAaBMaTU3M U aBapUUHOCTh

[IpousBojcTBEHHass TpaBMa U €€ pa3sHOBHAHOCTU. TpaBmupytomue ¢akropbl. HecuacTHblil ciyuail.
[IpyunHbl HecuacTHBIX ciiydaeB. Kilaccudukanus HecuacTHBIX CcllydaeB M0 TsbkecTd ucxoaa. Ilopsaok
pacciieZloBaHMs U ydeTa HECUaCTHBIX CIy4yaeB Ha Mpou3BojcTBe. [lokazaTesnn mpou3BOJACTBEHHOIO TpaBMaTH3Ma.
MeTo/1bl CHCTEMHOTO aHajIn3a U MPOTHO3WPOBAHUS YPOBHS IPOM3BOJCTBEHHOIO TPaBMaTHU3Ma.

1.3. OnacHble IPOU3BOACTBEHHBIE OOBEKTHI

@enepanbHblii 3ak0H «O TPOMBILIIEHHON O0€30MACHOCTH OINMACHBIX IPOU3BOJCTBEHHBIX OOBEKTOBY.
XUMHYECKOE MpeanpHusITHe KaKk OOBbEKT MOBBIIMIEHHON omacHOCTH. OCOOEHHOCTH COBPEMEHHOTO0 XHMHYECKOTO
pou3BoicTBa. ONacHOCTH XUMUYECKOT0 00BEKTa B HOPMAJIbHOM U aBapUiHOM pexknMax padoTsl. Kiaccudukanus
IPUYMH  aBapuil Ha 00BEKTAaxX XMMHMUYECKON NMpOMBIIUIEHHOCTH. KonnuecTBeHHOE paciipenieneHrue aBapuid 1o
BUJIaM 00OpPY/IOBaHUS U XapaKTepy BELECTB.

Pazoen 2. Ocnoswl snexmpobezonacnocmu

2.1. be3omacHOCTh 3KCIUTyaTallid 3JIEKTPOYCTaHOBOK. CrocoObl M CpPEACTBa 3aIUTHI OT TMOPAXKEHUS
AIIEKTPUYECKUM TOKOM

Bunel snextpuueckux cetel, MpUMEHsIeMbIX Ha MpousBoJcTBe. Kiaccudukanus sJIeKTpOYCTaHOBOK H
OCHOBHbIE TpeOOBaHMSI K HUX YCTPONCTBY. AHAJIM3 YCIOBUM MOpPaXKEHUsI YEIOBEKA HJIEKTPUUYECKUM TOKOM.
TexHuueckue crnocoObl ¥ CPeACTBA 3ALUTHI OT MOPAKEHUS IEKTPUUECKUM TOKOM. BHIbI H30511MN TOKOBEYIIINX
gacteil. OrpaaurenbHble ycTpoicTBa. [IpemympenurenpHas CUTHAIM3AIUA. 3HAKM  OE30MacHOCTH U
MpenynpeauTeNbHble IUTaKaThl. OJIEKTpOo3alluTHble cpeacTBa. OpraHuzanus 0€30macHOCTU  AKCILUTyaTaluu
AJIEKTPOYCTAaHOBOK. TpeboBaHus K IEpCOHATY, 00CIYKUBAIOIIEMY 3JIEKTPOYCTAHOBKH.

2.2. 3ammTa OT CTaTUYECKOTO U aTMOC(EPHOro IEKTPUUECTBA

VYcioBusi BO3HMKHOBEHMSI 3apsA0OB  CTAaTUYECKOTO JJIeKTpUYecTBa. BozneicTBHE  CTaTHYECKOIO
JJIEKTpUYECTBa Ha 4YesloBeKa. VICKpoBble pas3psiipl CTATUYECKOTO JJIEKTPUYECTBA. YCIIOBUS BOCIUIAMEHEHUS
rOplOYMX cMeced OT HCKpPOBBIX pa3psiioB. CrnocoObl 3alMThl OT CTaTUYECKOro anekrpuyectBa. CpencrtBa
KOJUIEKTUBHON U MHAMBU]IYaJIbHOM 3aIUTHI OT CTATUYECKOTO JIEKTPUYECTBA.

VYci10BUsI BOSHUKHOBEHHUS 3aps10B aTMOC(EpHOro aiekTpuuecTa. Bo3aelicTBre Ha 0OBbEKT NPSAMOTo yaapa
MOJHUU. BroprnuHsbie nposiBneHus MoJiHuKA. MostHne3amuyra. [IpuHinun neicTBus U yCTpOWCTBO MOJIHUEOTBO/IOB,
Kareropuu MoiHen3anursol.

Pazoen 3. Onacuvie sewgecmea u mexnono2uveckue cpeovl 8 XUMUYECKOM HPOU3BOOCMEE

3.1. O6mast xapakTepuCTHUKA OMACHBIX BEIIECTB

MHuorooOpa3ue xuMuueckux BeulecTB. Kiaccudukanusi BpeIHBIX BEUIECTB IO XapaKTepy U CTENEHU
BO3JICHCTBUSL Ha OpraHu3M uenoBeka. Kiaccu@uxaius BelecTB MO CIOCOOHOCTH BbI3bIBATh IOXKap, YCHUJIMBATh
BO3JICHICTBUE OMACHBIX (PAKTOPOB IOXkKapa, OTPABIATH Cpely OOUTaHUS M BO3ACHCTBOBATH HA YEJIOBEKA.
Tokcuueckoe MOpaKeHUE XUMUYECKUMHU MPOAYKTaMU IIPU aBapusxX, IMOKapaX M B3PbIBaX HA XUMHUYECKOM
MIPENNPUITHH.

3.2. I1okapoB3pbIBOONIACHOCTD BEIIECTB U TEXHOJOTHUYECKUX CPEL

Knaccudukanus texHonornyeckux cpei. BapeiBoonacHas cpena. [lojxapHas omacHOCTh TEXHOJIOTUYECKUX
cpen. IlepeyeHb OCHOBHBIX IMTOKa3aTeseil MoXKapoB3phIBOONACHOCTH BeliecTB U Matepuainos. Hwxuuit (HKIIP) u
BepxHuii penens! (BKIIP) pacnpocTpanenus miaMeHu.

B3pb1B06€3011acHOCTh apora3oBbIX CUCTEM B TEXHOJIOTMUYECKUX Ipolieccax. [laporazoBsie cmMecu roprounx
BELIECTB € OKUCIAUTENAIMU. (OCOOEHHOCTH NApOra3oBbIX CHCTEM C JKMJIKUM roprouuM. @rermaruzanus
B3PBIBOOIACHBIX CMECEW MHEPTHBIMH razamMu. MUHUMAaIbHOE B3PBIBOOMACHOE cojaepkanue kuciaopoaa (MBCK).
Kareropuu B3pbeiBoOe30nacHbIX cMecell. [IpuHIunbI npegoTBpallleHus: B3pbIBOB apora3oBbix cucteM. OnacHOCTb
MIEPETPETHIX FOPIOYUX KUAKOCTEN U CIKUKEHHBIX ra30B.

B3pbiBoonacHble MbUIEBO3IYLIHBIE CMECH. Knaccudukanus BuIoB IObUIM B XMMHUYECKOM
[POMBIIIJIEHHOCTU.  Adpo3onu u  adporenu. [lokazarenu mOKapoONMACHOCTH TBLJICBO3AYIIHBIX CMECEH.
Oco0eHHOCTH TOpEHUS a3p030JIeH.

BspbiBoonacHble BemiecTBa. BiusHME CTpoeHUS BeUIeCTBA Ha €ro B3phIBOONACHBIE CBOMCTBA.
TexHo0rn4ecKue NpoLecchl, MpoTeKaroIre ¢ 00pa3oBaHHEM HECTaOMIbHBIX BellecTB. CaMOBO3rOpaHHe BEILECTB.



Pazoen 4. bezonachocmo xumurxo-mexuonocuveckux npoyeccos (XTI1)

4.1. O6mue TpeboBanus k 6ezomacuoctu XTI

OOmue cBeaeHUs O TEXHOJOrMYecKHX mpoueccax. [loTeHuHanbHO oOmacHble MPOLECChl XUMHUYECKON
TexHojoruu. OCHOBHbIE  HampaBlIeHUs  oOecrieyeHUs  0O€30IacCHOCTH  TEXHOJIOTMUECKHX  IPOLIECCOB.
Texnomornueckuit permameHt XTII. Conepkanme pasnena «be30macHOCTh JKCIUTyaTallud TPOU3BOJICTBAY.
[Tapametprl XTII, onpenensromue ero onacHocTh. Kpurepuu oieHKH 0€3011aCHOCTH TEXHOJIOTHYECKOTO IIpolecca.
Cucrema KOHTpOJIS, yIIpaBlIeHUs U poTuBoaBapuiiHoil 3amutel (ITA3) XTIIL

4.2. B3psiBoOe3omnacuocts XTI

OO6mume TpeboBaHHs K 00ECIEUEHUIO B3PHIBOOE30MACHOCTH TEXHOJIOTMYECKUX TpolieccoB. Pasmenenue
TEXHOJIOTUYECKOM CXEMbl Ha OTJENbHbIE TeXHOJoruueckue Oyoku. OIeHKa SHEPreTM4ecKoro ypoBHS H
ompeesieHue KaTeropuu B3pBIBOOMACHOCTH Onoka. Crernuduueckne TpeOOBaHUS K THUIOBBIM TEXHOJOTHUYECKHM
npoueccaM. MeTobl ¥ cpeAcTBa MPOTUBOABAPUITHOM 3aIUTHI 17151 OJIOKOB pa3IMYHbIX KATETOPUH.

4.3. Obecneuenue 6ezonacHocTu peanbHbIx XTII

be3onacHocTh mporieccoB mnepepabOTKU HedTH U HEPTENPOAYKTOB. besonacHocTh razogasHeiX U
’KHUIKO(a3HBIX IPOIIECCOB: MPOU3BOJICTBO METAHOMIA, OPMANIBICTH/IA U alleTOHA. be3omacHoCTh K30 TepMUIECKUX
IIPOLIECCOB.

Pazoen 5. bezonachocmov npouzeodcmeennozo 060py0o6earus.

5.1. O0mue TpeboBaHus K 6€30IaCHOCTH MPOU3BOICTBEHHOT0 00opynoBanus (I10)

TpeboBanus Kk BEIOOPY, KOHCTPYUPOBAHUIO M M3TOTOBJICHUIO 000pynoBaHus. TpeboBaHUs K HAIC)KHOCTH
[10. daxTopsl, Onpeaensione HaIeKHOCTh, OCHOBHbIE MOKa3aTenu HajaexHocTdu. Tumbl oTkazoB I10. Cpok
cityk0b1 [10. @uznueckuit u Mmopanbublii u3Hoc. [10. CnocoObl nossiienus nznococroitkoctu 0. [Ipounocts [1O
1 crocoObI ee noBbinieHuss. OcobeHHOCTH yciaoBui skcmutryatanuu [10 B xumuyeckoM npousBojictBe. bezomnacnoe
pasmemenne [1O Bo B3peIBomokapoomnacHbix mnpousBoAcTBax. Ternomsossauust [10. IlpuumHbl HapymieHus
repMETUYHOCTU XUMUKO-TEXHOJIIOTUYECKOTO 000py10BaHus U criocoObl ux ycTpanenus. Cpencrtsa 3auuThl [10.

5.2. be3omacHOCTh IKCIUTyaTalluu 000PYI0BaHMS, pA0OTAIOIIETO MO/ JaBJICHUEM

OmnacHocTh cocy10B, paboTaronux 1noj gaBieHneM. OCHOBHbIE TPUUMHBI BOSHUKHOBEHUS aBapuil. [IpaBuna
ycTpoiicTBa 1 0€3011acHOM IKCIUTYaTallui COCY/I0B, paboTaroluX 1o AaBieHueM. [IpuHIumne yerpoiicTBa cocyoB
U anmnapaToB, paldoTaroIIMX MOJ JaBjieHHEM. M3roToBiieHHE, PEKOHCTPYKIMS, MOHTaX, HajajJKa U PEMOHT.
['unpaBnuueckoe ucneiTanue. JJokyMeHTaIuss 1 MapKUpOBKa COCy10B. ApMaTypa U KOHTPOJIbHO-U3MEPUTEIbHbBIE
npubopsl. [IpenoxpanutenbHble ycTpolicTBa. ABapHiiHas ocTaHOBKa cocynoB. OGecrneueHue Oe3aBapHilHON
paboThl CTAllMOHAPHBIX COCYIOB U OANIOHOB JUISl CKATBIX U CKUKEHHBIX a30B.

5.3. DnekTpooOopyI0BaHUE BO B3PHIBOOIIACHBIX M [T0’KAPOONACHBIX MPOU3BOACTBAX

OnexTpooOOpyAOBaHHE KaK HCTOYHUK BociulameHeHus. Kiiaccuukanus B3pbIBOOIACHBIX — 30H.
Knaccudukanus nokapHbIx 30H. B3pbIBo3amuiieHHOE 3IEKTpoOOOpyIOBaHUE ISl BHYTPEHHUX M HAPYKHBIX
YCTaHOBOK.

KareropupoBanue  B3pbIBOONACHBIX CMeCed B  3aBUCHUMOCTM  OT  BEJIMYMHBI  0€301acHOro
AKCIIEPUMEHTAIIBHOTO MakcuMainbHOro 3azopa (BOM3). CBsa3p Mexay Kareropueidl B3pBIBOONACHOW CMecH M
NOArpynmnou snexkrpoodopynosanus. Kiaccudukamusi B3pbIBOONACHBIX CMeced U TeMIIEpaTypHbIE KJIACChl
3JIEKTPOOOOPYI0OBAHUSI. YpoBHM  B3pBIBO3AILUTHI  3JIEKTPOOOOPYIOBaHUS. Bunet  B3pbIBO3AIIUTHI
351eKTpooOopyioBaHus. MapKupoBKa B3phIBO3AIIUIIEHHOTO AIEKTPOOOOPYI0BaHUS.

Pazoen 6. Iloocapnas 6e3onacnocms Xumuuecko2o npou3goo0cmeda

6.1. Cucrema noxkapHoit 6ezonactoctu. [loxxapHas npoduinakTika

OcHOBHBIE TIOHATHUS O TIOKape U ero pasutur. Kinaccudukanus noxkapo. OmacHbie (PakTOpbI MOXKapa.
[loxxapnas mnpoduiaktuka oObekta. I[lokapHas 0e30macHOCTh TeXHOJOrMYeckux mpoueccoB. Cucrema
MpeOTBpAllleHUs] TOoXKapa: MCKIIOUeHHe o0pa3oBaHUsl Toprouel cpelbl; MpeAoTBpalleHre 00pa3oBaHuUs
HCTOYHUKOB 3axuranus. CucreMa NpoTUBONOKAapHOW 3ammThl. [lokapo- M B3pbIBO3alIuTa 00OPYIOBaHUS.
AKTUBHBIE U TACCUBHBIE CIIOCOOBI 3aIIUTHI.

6.2. B3pbiBomoskapHas 4 1o>kapHasi OIIaCHOCTb MOMEIIEHUMN, 3aHUI U HapyKHBIX YCTAaHOBOK

KareropupoBanue nomemeHuii IO B3pPHIBOIOKAPHON M IOXApHOW ONACHOCTU. MeTtonpl pacuera
n30bITOYHOE JIaBJICHHE B3pbiBa B NomelleHuu. KareropupoBaHue 34aHMN 1O B3pPHIBONOXKAPHON U IMOKAPHOM
onacHocTH. KareropupoBaHue HapyKHbIX YCTAaHOBOK IO MOKapHOM ONMacHOCTH. KpuTepuu OIEHKH MOXKapHOU
OMACHOCTH HApYXHBIX ycTaHOBOK. Kitaccuukanus 31anuit ¥ cOOpy>KEHUN 0 OTHECTOMKOCTH.



MeponpusaTisi IO OrpaHUYEHHMIO NOCIEACTBUM MoxapoB. OrHes3amiuTa CTPOUTENBHBIX KOHCTPYKIIMM.
[IpoTuBOABIMHAS 3amIMTa 3AaHUN. MepOonpHUsATHS N0 NPEAYIPEKICHUIO B3PBIBOB U YMEHBIIIEHUIO UX MOCIEICTBUM.

6.3. Cpencrsa 1 METObI TYLICHUS T10KapOB

OOmue cBefeHus o moxkapoTyuieHHH. OrseTymiamue BelIecTBa, WX XapaKTepUCTHKa. TexHuka ams
TYLIEHUS T0XapoB. ABTOMAaTHMYECKHE CHUCTEMBbl MOXKapoTylleHus. llepBUuHbIe cpeacTBa MOXKAPOTYIIEHHUS.
[IpotuBonosxapHoe BogocHab)eHue CuctemMsl U yCTpOHCTBA MOXKAPHOM CUTHATU3ALUU.

Taktuka Tymenust noxkapoB. OpraHuzanus ciyk0bl moxapHod oxpanbl. HopmaruBHble TpeOoBaHUS U
yCIIoBHUsl 0€30MacHOM dBaKyalluu JIIOAeH mpu moxapax. O0yueHrne MepaM MoKapHO 0€30macHOCTH pabOTHUKOB
npennpusTuil. @egepanbHbiil 3ak0H «O MOKapHONH OE30IaCHOCTH.

4. O0beM yueOHOI TMCUMITHHBI:

Beero CemecTtp
Bun yae6noit paboThl 7 8
3E Axkan. 3E Axkan. 3E Axkan.
9. q. q.

OO61ast TpPyA0€MKOCTh TUCIUTUIHHBI 7 252 5 180 2 72
KonrakTHasi padoTa — ayIuTOpPHBIE 2,66 96 2,22 30 0,44 16
3aHSATHS:
B TOM 4HcJjie B (popMe NMpaKTUYECKOH 2,22 80 1,78 64 0,44 16
NMOJATr0TOBKH
Jlexuu 0,89 32 0,89 32 - -
B TOM 4HCJI€ B (OpME MPAKTUIECKOU 0,44 16 0,44 16 ) )
MTOJITOTOBKH
[TpaxTuueckue 3anstus (113) 0,89 32 0,44 16 0,44 16
B TOM 4HCJI€ B GOpME MPAKTUIECKOU 0.89 32 0,44 16 0,44 16
MTOJIrOTOBKH
Jlaboparopusie padboTs! (JIP) 0,89 32 0,89 32 - -
B TOM 4HCJI€ B (OpME MPAKTUIECKOM 0,89 37 0,89 37 ) )
MTOJIrOTOBKH
CamocrosiTejibHAs padoTa 4,34 156 2,78 100 1,56 56
KonrtakTHas camocrositenbHas paboTa 0,8 0,4 0,4
BeInonHenue KypcoBoro npoekra -

4,34 2,78 1,56
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 155,2 996 33,6
U CITUILINHEI ’
Bujx koHTpoJs: 3auer ¢ onenkoii | KypcoBoii npoekr

Beero CemecTtp
Bun yae6noit paboThl
3E AcTtp. 3E Actp. 3E AcTtp.
q. . 9.

OO61ast TpyA0€MKOCTh UCIUTUIHHBI 7 189 5 135 2 54
KonrakTHas paboTa — ayIuTOpPHBIE 2,66 7 222 60 0,44 12
3aHSATHS:
B TOM 4HcJjie B (popMe NMpaKTUIeCKO 2,22 60 1,78 48 0,44 12
NMOJATr0TOBKH
Jlexuu 0,89 24 0,89 24 - -
B TOM 4HCJI€ B GOpME MPAKTUUECKOM 0,44 17 0,44 17 ) )
MTOJIrOTOBKH
[TpaxTuueckue 3anstus (113) 0,89 24 0,44 12 0,44 12




B TOM 4HCJI€ B (OpME MPAKTUIECKOM
TO/IFOTOBKH 0,89 24 0,44 12 0,44 12
Jlaboparopusie paboTs! (JIP) 0,89 24 0,89 24 - -
B TOM 4HCJI€ B (OpME MPAKTUIECKOU
HOFOTOBKI 0,89 24 0,89 24 - -
CamocrosiTeJibHAs paboTa 4,34 117 2,78 75 1,56 42
KonrakTHas camocrositenbHas paboTa 0,6 0,3 0,3
BeInonHenne KypcoBoro npoekra -
4,34 2,78 1,56

CamMocTosATenpHOE N3YUECHUE Pa3IeTIOB 116,4 747 41,7
UCHUTUINHEI ’
Bujx koHTpOJIS: 3ader ¢ onenkoii | KypcoBoii npoekT

AHHOTANUA pado4yeil MPOrpaMmMbl AUCHUIIMHbBI

«AHAJIN3 TEXHOT€HHOT0 PUCKA)

1. Heab AUCUMIUVIMHBI - YrIyOWTh M 3aKPENUTh TMPEJACTABICHUS O BEIUYMHE M TOCIEACTBHUAX

TEXHOTE€HHOI'O BO3JIEHCTBUS, OCBOUTH METO/I0JIOTHIO OLIEHKU PUCKA, HAYYUTh IPOBOAUTH KOJIMUECTBEHHYIO OLIEHKY
pHCKa, BKIIIOYasl OLICHKY BEPOSITHOCTH U OLIEHKY ylIepoa.

2. B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqaloumﬁca HOJIZKCH:

Obnadams cleayrONIMMA KOMIIETCHIIMAMEU U UHAUKaTopaMu ux noctwxenus: OIIK-2.1; OIIK-2.2; 1IK-2.3.

Buame:

- COBpPEMEHHBIC aCIICKThI TEXHOTCHHOTO PHCKA,

- QJITOPUTMBI UCCIICJIOBAHMSI ONTAaCHOCTEH;

- METObl KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAJIN3a PUCKA;

Ymems:

- aHAJM3HUPOBATh COBPEMCHHBIC TEXHHUYECKHE CHUCTEMBI Ha BCEX CTAAMSIX WX JKU3HCHHOTO IMKJIA W
UICHTH(DHUIIMPOBATH OMTACHOCTH;

- PACCUHTHIBATh PUCKH U pa3pabaThIBaTh MEPOIIPHUSITHSI 110 TIOICPKAHHUIO UX JOIMYCTUMBIX BEJTUYHH,

- YMETh UCIOJIb30BaTh YIITYOJICHHBIC 3HAHUS METOJIOJIOTHH OIICHKH PHCKA TPU OIICHKE MOCIIEACTBHIA CBOCH
poheCcCHOHATBHOM IeATETLHOCTH.

Braoemw:

- METOJMKAMHU Ka4eCTBEHHOTO aHaJIN3a OITACHOCTH CJIOXKHBIX TEXHUYECKHX CHCTEM;

- MPUMEHEHUS KOJIMYSCTBCHHBIX METOJI0B aHAJIN3a OTIAaCHOCTEH M OI[EHOK PHCKA.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

BBenenue

Henu u 3anaun qucumniausbl. Kpatkoe copepikanue pasienoB AUCUUIIHHBL. CBS3b AUCHUIUIMHBI C IPYyTUMHU
Kypcamu. OOG1IMe IpeCTaBICHHS O PUCKE.

Pazgea 1. OnacHoCTh M PUCK B TexHOC(epe

[ToHsATHS OACHOCTHU M pUCKa B TEXHOCPEepe. AKCHOMBI O IOTEHIIUAIBHOM ONTACHOCTU TEXHUYECKHX CUCTEM.
Anroputm pa3Butus onacHocTH. Mcrounnku onacHoctu. Mnentudukanus onacnoctu. [lokazarenu 6ezonacHocTu
TEXHUYECKUX CHUCTEM THUIA «4yeloBeK—MamuHa—cpena». llonsrtue pucka. Konuenmus npuemiieMoro pucka.
Knaccudukanus puckoB u MatemaTHueckoe ux onpezenenue. Mcrounuku u gaxkrtopsl pucka. PazButue pucka Ha
MPOMBIIITIEHHBIX 00bekTaX. CTpykTypa yiiepba aBapuil B TexHocepe. CTpykTypa nosiHoro yiep6a. [Ipsmoit u
KOCBEHHBII 3KOHOMHYECKUN, COLIMATIbHBIN U AKOJIOTUYECKUH YIIEpObl.

Pa3zpnen 2. AHaM3 ONIaCHOCTEH M OLIEHKA PUCKA

OO011as CTpyKTypa OLIEHKHM U aHalM3a TEXHOTEHHOro pucka. Mertononorus aHanusa pucka. Obmas cxema
aHayu3a pucka. [InanupoBanue u opranuzanus padoT npu oneHke pucka. KonndyecrsenHast olieHka pucka. JIoruko-
rpaduyeckue METoIpl aHalln3a pucka. MeTopl 1epeBbeB OTKa30B U COOBITUNH. METOAUKH MOCTPOEHUS JEPEBHEB.
BepositHocTHAs onieHka epeBa oTka3oB. [locTpoenue nepeBbeB coObITH. KauecTBEHHbIE METO/IbI aHAIM3a PUCKA.



Mertonbl onpeneneHus TOTEHIUAIIBHOTO pucka. [IpeaBapurenbHbIil aHAIU3 OMACHOCTEW. AHanu3 MOCIEACTBUI
OTKa30B. AHAJIU3 OMACHOCTEM METOJOM MOTEHIMAIbHBIX OTKIOHEHUH. AHanu3 omuoOoK nepcoHana. IlpuunHHo-
CJIEICTBEHHBIN aHAJIN3.

Pa3nes 3. HopmMaTuBHO IpaBoBbie OCHOBBI AHAJIM3a PUCKA U €ro YIpaBJieHue

OOILIHOCTH U PA3IUYUS MPOLIEYP OLIEHKH U YIpaBJIeHUs pUCKOM. Puck-menemxMenT. B3auMocBs3p mexny
MPUHIMIAMH, UHPPACTPYKTYpOil U IPOLECCOM MEHEIPKMEHTa pUCKA. YIPABIEHHWE PUCKOM: MOHATHE U MECTO B
oOecrieueHUH 0€30IaCHOCTU TEXHUYECKHX cucTeM. [IpuHuMmbI noctpoeHus HHOOPMALMOHHBIX TEXHOJOTUN
yhpaBieHus: puckoM. Mojenb ynpaBiaeHus puckoM. MoaenupoBanue pucka. HopmaTUBHO-IpaBOBbIE aCIEKThI
aHaJln3a TEXHOTeHHOTro pucka. CTpyKTypa CUCTEM 3aKOHO/IaTeNIbCTBA B 00JIACTH MPOMBIIIIEHHONW 0€30MacHOCTH U
aHaJIM3a TEXHOTeHHOro prcka. OCHOBHBIE 3JIEMEHTHI IPABOBOTO PErYJIMPOBAHUS aHAIU3a PHUCKa.

4. O0beM yueOHO TMCUMILTUHBI:

O0beM IMCUMIINHBI
B .
U y4yeOHoi padoThl Axax, | Actp.
3E
4. 4.

O01mas Tpy10eMKOCTh 1M CHMILJIMHbI 3,00 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJje B opMe MPAKTHYeCKO#l MOJAT0TOBKH L11 40 30
Jlexnnn 0,44 16 12
B TOM 4ucJie B (popMe MPaKTUYECKOU MOATOTOBKH 0,22 8 6
[TpakTnueckue 3anstus (113) 0,89 32 24
B TOM 4ucJe B (popMe NPaKTUYECKOU MOATOTOBKH 0,89 32 24
CamocrosiTesbHasi paboTa 1,66 60 45
KonrakTHas camocrositenbHas paboTa 0,2 0,15

1,66
CaMoCTOsATETFHOE U3YUCHUE PA3ICIIOB UCITUTUIMHBI 59,8 45
Buja koHTpOJISI: 3a4er

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«IIpou3BOACTBEHHAS CAHMTAPUA U TUTHEHA TPYAA»

1. Heab AUCHUNJIMHBI - MPUOOPETEHHUE CTYEHTAMH 3HAHUM B 00JaCTH TOKCUKOJOTUHA M TUTHECHHYECKOTO
HOPMHUPOBaHMS BO3JACHCTBUS XUMHUUECKHX BEIIECTB M BPEIHBIX TEXHOTCHHBIX (PAKTOPOB HA YETIOBEKA B YCIOBHUAX
MIPOU3BOJICTBA; (OPMHUPOBAHUE Y CTYACHTOB IMPEACTABICHUN 00 OOMMX 3aKOHOMEPHOCTSIX MOBPEKIAIOIIETO
NEUCTBUSI 3arpsI3HAIONIMX BEIIECTB M TMPOIECCOB, OOYyYeHHE YMEHHUIO YCTAHABIMBATH KOJIMYECTBEHHBIC
XapaKTEPUCTHUKNA TOKCUYHOCTH BEIIECTB W YPOBHEH BO3ACUCTBUS (pr3nueckux (PaKTOpoB, YMEHHE MOJB30BATHCS
HOPMaTUBHBIMHU JOKYMEHTAMH TPUMEHUTEIHHO K KOHKPETHBIM YCJIOBUSAM MPOU3BOJICTBA, pa3padaThiBaTh CUCTEMY
Mep 0€e30MacHOCTH, OOCCIEUMBAIONIUNX COXPAHEHHE KU3HH, 370pPOBbA, pPabOTOCIOCOOHOCTH JOoeld Ha
MIPOM3BO/JICTBE M HAINPABJICHHBIX HA WX 3aAIIUTY U 3aIIUTY OKPYXKAIOMIEH CPEIbI.

2. B pe3yabTaTe H3y4eHUs JUCUUILIUHBI 00y4YaIOIMACH JOJI2KEeH:

Obnadams CIEIYIOIMUMU KOMIIETCHIIMSIMU ¥ UHAWKaTopaMu ux noctwkenus: OIIK-1.1; OIIK-1.2; OIIK-
2.3; IIK-6.2.

Buame:

- OCHOBHBIEC KJIACCH(PUKAIMKM BPEIAHBIX BEIIECTB U BPEIAHBIX MPOU3BOJACTBEHHBIX (DAKTOPOB, OCHOBBI HMX
TUTUEHUYECKOTO HOPMHUPOBAHHUS U 3aIIUTHI OT HUX;

- OCHOBBI TOKCHKOJIOTHH, TOKCUKOIMHAMHUKH U TOKCUKOKUHETUKY,

- crienu(pUKy TOKCHYECKOTO JCUCTBHS BPEIHBIX BEIIECTB M OMACHOTO JCHCTBUS (U3MUECKHX (aKTOPOB,
KOMOMHHPOBAHHOTO JICHCTBHS BPEIHBIX TEXHOTCHHBIX (PAaKTOPOB.

Ymems:

- OLICHUBATh MOTCHIIMAIBHYIO OTTACHOCTh TOKCHYHBIX BEIICCTB M BPEIHBIX (DAKTOPOB MPOU3BOIACTBEHHOTO
mporiecca;



- obecreunBaTh 0€30MACHOCTH IpH paboTe ¢ BPEIHBIMH BEIIECTBAMH B YCIOBUSAX IPOHM3BOJICTB U
XAMUYECKUX aBapuii, MPUMEHSITh CPEICTBA KOJUICKTUBHOW W WHIMBUAYAJIBLHOW 3alIUTHl paOOTHHKOB, OKa3bIBATh
MIEPBYIO TIOMOIIb TIPH OTPABJICHUAX U IOPAKEHUAX GU3NICCKUMHU (PaKTOPaMH BO3CHCTBUS;

- TIOJIb30BATHCS MPABOBOI M HOPMATHBHO-TEXHUYECKOH JOKYMEHTAIIMEH 110 BOIIpocaM 0€3011aCHOCTH TPY/AA.

Braoemy:

- METOJaMH OTpAaHMYCHHsI BO3JCHCTBUS Ha 4YEIIOBEKa BPEAHBIX BEIIECTB U JIPYTUX BPEIHBIX
MIPOU3BOJICTBEHHBIX (haKTOPOB;

- OCHOBHBIMH COBPEMEHHBIMH METOJaMHU (PU3MKO-XUMHUYECKOTO aHAIHM3a BPEAHBIX BEUIECTB, METOIAMHU
OIICHKH JIPYT'HX BPEIHBIX IPOU3BOJICTBEHHBIX (haKTOPOB.

3. Kpartkoe cogep:xaHue TUCHMILTHHbBI

Pazoen 1. Xumuueckue npouzsoocmeennvie ¢haxmopwvl. Bpennple BemecTBa M WX KiIacCH(pUKAIIHS.
Toxcukonorus. OcCOOEHHOCTH TOKCHYECKOIO JIEHCTBUS BPEIHOTO BellecTBA. TOKCUKOKMHETHKA. XUMHS
MpeBpaIeHus SKOTOKCUKAHTOB B opranniMe. OrnpeeneHine 1 HOpMHUPOBAHUE COICPIKaHUS BPEIHBIX BEIICCTB.

Paszoen 2. Qusuueckue npouszsoocmeenuvie akmopei. Puznyeckue MPOU3BOJCTBEHHBIE (PAKTOPHI.
Muxkpoxnumar. IlpousBoncrBenHass BeHTwiasiuus. IlpousBoactBenHoe ocsemienue. [lym. BuOpanws.
OnexrpoMarauthslie nojs (OMII). Honusupyromee nznyuenue (MN). Jlazepuoe uznyuenue (JIN).

Pazoen 3. Cpeocmea ronnexkmuHou u uUHOUBUOYANbHOU 3AUUMBL OM 8PEOHBIX NPOU3BOOCMBEHHBIX
¢axmopos. Pons CU3 B mpodrtaktuke TpaBmaTuzMa u 3aboneBannii. CaHUTapHO-TUTUEHHYECKHE TPEOOBaHUS K
TUTAHUPOBKE MIPEINPHUSATHS U OPTaHU3AIIH TPOU3BOJICTBA.

4. O0beM yueOHO TMCUMILTUHBI:

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acrp.
3E
4. 4.

O0mas Tpy10eMKOCTh 1M CHHUILJIMHbI 5,00 180 135
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B opMe NPAKTHYeCKOil MOATO0TOBKH L11 40 30
Jlexuun 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,22 8 6
[Tpaxtnueckue 3anstus (113) 0,445 16 12
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,445 16 12
Jlaboparopubie padoTs! (JIP) 0,445 16 12
B TOM 4ucJie B (popMe NpaKTUUECKOU MOATOTOBKH 0,445 16 12
CamocrosiTesibHasi paboTa 2,22 80 60
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IEeTI0B JUCHUIIIIMHbI 2,22 80 60
Bujx koHTpOJIS:
OK3aMeH 1,00 36 27
KoHTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTaIHs 1.00 0,4 0,3
[ToaroToBKa K SK3aMEHY. ’ 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA pado4yeil NPOrpaMmbl AUCHUIIMHbBI
«KoMnbrooTepHbIe TEXHOJIOTHM U METOAbI IPOEKTHPOBAHUSA B c(hepe 0e30I1aCHOCTH»

1. Heap aucuumiIuHbl — (GOPMUPOBAHME HABBIKOB MPOEKTUPOBAHMS CUCTEM O€30macHOCTH Ha 0aze
COBPEMEHHBIX METOJIOB IPOEKTUPOBAHUS, PEATU30BAHHBIX B KOMIIBIOTEPHBIX MPOTPAMMHBIX
KOMIUIEKCaX.

2. B pe3yibTaTe M3yYeHHs JMCHHUIIIMHBI 00y4YAIOIIMICS J0JIKEH:



Obnadams CIEYIONUMA KOMIIETEHIIUSAMA U UHAUKAaTopamMu ux noctmwkenus: VK-2.1; VK-2.2; VK-
2.3; VK-2.4; VK-2.5; VK-2.6;, YK-2.7; VK-2.8; VK-2.9; VK-2.10; OIIK-1.3; OIIK-4.1; OlIK-4.2; OIIK-4.3.
3nams:
- CYIIECTBYIOIIME COBPEMEHHBIE METO Il MPOSKTUPOBAHUSI CUCTEM O€30MacHOCTH;
- COBPEMEHHBIE KOMITHIOTEPHBIC MPOTPAMMHBIC KOMILIEKCHI ISl IOCTPOCHHS CUCTEM O€30MacHOCTH;
- TOCTOMHCTBA U HEJJOCTATKH METOJIOB MPOEKTUPOBAHUS M KOMIIBIOTEPHBIX IIPOTPAMM MPHU MPOCSKTHPOBAHUH
Pa3IUYHBIX BUIOB CUCTEM 0€30MaCHOCTH.
Ymemo:
- paspabaThiBaTh QJITOPUTMBI (YHKIIMOHUPOBAHHUS CHCTEM O€30MAaCHOCTH Ha Pa3IMYHBIX METOJIax
MIPOEKTUPOBAHUS,
- pa3pabaTbiBaTh NPOEKTHBIC PEIICHHUE CHUCTEM Oe30MacHOCTH Ha 0a3e COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHH;
- OLICHUTH PPEKTUBHOCTH CUCTEMBI 0€30MMACHOCTH.
Braoemy:
- COBPEMEHHBIMHU METOJIaMHU MTPOCKTUPOBAHUS CUCTEM O€30TaCHOCTH;
- KOMITBIOTEPHBIMU TEXHOJIOTUSIMU TIPOSKTHPOBAHUS CUCTEM 0€301MacHOCTH;
- 3HaHUSAMH O KPUTEPHUAX OCTPOCHUSI CUCTEM OE30TMTaCHOCTH.
3. Kpartkoe cogep:xaHue TUCUMILIHHbI
Paszoen 1. Opeanuzayuonno-npagosvie 0CHO8bI NpU NOCMPOEHUU cUcmeM 6e30nacHoCmu
OcHOBHBIE HaIIPaBJIEHUS MPU TPOCKTUPOBAHUH CUCTEM Oe30macHOCTH. Pu3nueckasi oxpaHa U HHKEHEPHO-
TEXHUYECKUE CPEJICTBA 3AIIUTHI.
Pasoen 2. Cospemennvle memoovl npoexmuposanusi cucmem 6€30nacHocmu
OBOJIIOIIMOHHBIE  MeTonbl.  llenmenampaBieHHO-CO3/IaHHbBIE  MeETOnbl. Meroasl Ha 0a3e  THIIOBOTO
MPOEKTUPOBaHUsA. MeTOo/1bl, OCHOBAHHBIE HA MOJICIISX.
JleTepMHUHUCTUYECKU METO/I.
JIornko-BepOATHOCTHBIN METOI.
MeTtoa MHOTOKPUTEPUAIIBHOW ONITUMU3ALINH.
MeToa IMUTAITMOHHOTO MOJICTTUPOBAHMUSL.
Metoa maTemaTH4eCcKO# OleHKH 3 (HEKTUBHOCTH.
MeToapl SKCTIEPTHBIX OIEHOK.
Mertona npuoputetoB. Meron npennourennii. Meron lendu. Teopema Ippoy.
Paszoen 3. Cospemennvle npocpammusle KOMNIEKCbl NPOEKMUPOBAHUS cUCeM 6e30nacHoCmu
«Beray. «Cnpyr». «SAVI». «EASI». «ASSES». «Ilonuron». locTonHCTBa M HEAOCTATKH TIPOTPAMMHBIX
KOMILIEKCOB.
Pa3zoen 4. Unoceneprno-mexnuueckue meponpusimusi 015 obecneyerus 6€30nacHocmu 0ovekma
HNuxenepHo-TeXHUYECKAs] YKPETIIIEHHOCTb.
NuxeHepHO-TEXHUYECKHUE CPEACTBA OXPAHBI.
Paszoen 5. Cucmemvl mexnonoeuueckoul 6ezonacHocmu
Bcnomoratensabie cuctemsl 6e3omacHOCTH. OCOOCHHOCTH M BO3MOKHOCTH IMPOTPAMMHOTO KOMILIEKCA
«TOKCH+Risk».
Paszoen 6. Ynusepcanvnvie memoowr npoekmupoganus cucmem 6e30nacHocmu
Kpurepun mnocrpoenus cucrem Oe3onacHocTd. Cnoco0 MPOEKTUPOBAHMSI CUCTEM KOMILJIEKCHOM
6e3omacHOCTH «AMyneT». [IporpaMMHBINH KOMIUIEKC K AMYIIET).

4. O0beM yueOHOH TUCHUITHHBI



O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3,00 108 81
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
B TOM 4HcJje B opMe MPAKTHYeCKOil OJAT0TOBKH 0,67 24 18
Jlexuun 0,89 32 24
B TOM 4ucIie B popMe NPaKTUYECKO NOITOTOBKH 0,22 8 6
Jlaboparopusie padots! (JIP) 0,44 16 12
B TOM 4ucJe B (popMe NpaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTesbHasi paboTa 1,66 60 45
KonrtakTHas camocrositenbHas paboTa 0,2 0,15

1,66
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 59,8 45
Buja koHTpOJISI: 3a4er

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«MeauKo-01oI0ru4ecKue OCHOBBI 0€30MaACHOCTH JKU3HEAeATEeILHOCTI

1 Heab AucHMIIMHBI — IpUoOpeTeHne 00yJaroIUMUCS 3HaHUM, HEOOXOIMMBIX CIIEUAINCTaM B 00J1acTH
TexHochepHO 0e30MacHOCTH IS TOCIHEAYIONIed JKCIEePTHOM, HAI30pHOM, HMHCIEKIIMOHHO-ayAUTOPCKOW U
Hay4HO-HCCIEA0BATENIbCKON JEATEIbHOCTH € YYETOM COBPEMEHHBIX IHIPEICTAaBICHHM O MEXaHU3MaxX H
O0COOEHHOCTSIX BO3/IEHCTBUS NOTEHLIMAIBHO BPEIHBIX U OMACHBIX (DAKTOPOB OKPYKAOILIEH Cpesibl U TEXHOC(HEPHI.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUICA J0JI/KEeH:

Obnadams ClenyONMMA KOMIIETEHITUSAMU U MHIUKaTopamMu ux noctwkenust: VK-8.1, 8.2, 8.9, OIIK 1.1.

3nams:

- OCHOBHBIE OMOXMMUYECKHE MPOLECCHI, TPOTEKAIOLIUE B OPraHU3Me YeJIOBEKa U UX U3MEHEHUs IIPU BO3AECUCTBUU
pa3auyHbIX (DaKTOPOB BHELIHEH cpefbl (PU3NUECKON U XUMUYECKON TIPUPO/IBI;

- NPUHIUOBI (QYHKIIMOHUPOBAHUSI CEHCOPHBIX CHUCTEM YEJIOBEKa, JIEKAUIUX B OCHOBE MEXAHM3MOB BOCIPHUATHS
pa3apaskuTeNne;

- OCHOBHbBIE€ NPUHLUIBI U MEXaHU3Mbl OKa3aHUs (PAKTOpaMU OKpYXKarolledl cpeibl HEraTHBHOTO BIIMSHMS Ha
3I0POBBE YEJIOBEKA U €0 MOCIEACTBUN;

- COBPEMEHHbIE TOHSATHUS 3/J0POBbs, 3PABOOXPAHEHMS, MEAMIIMHbBI, TMTUEHbI, NPUHLHUIBI OXPaHbl 3J0POBbS
rpaxaaH B PO u B Mupe, IpUHIMIIBI THTUEHUYECKOTO HOpMUpPOBaHus B PO.

Ymems:

- IPUMEHSATh TEOPETUUECKHE 3HAHUS U3 00JacTeil XUMUM, GU3NKHU U OUOJIOTUU JUIS OIIPEIEICHUs TOTEeHIIMATbHbIX
IyTeld, MEXaHU3MOB U YpOBHEH BO3JAeHCTBUA (HaKTOPOB OKpYXKaroUlell cpeabl U TeXHOC(Epbl Ha 4YeIOBEKa U
OTnpe/iesieHus JOMyCTUMBIX HOPM MOI0OHBIX BO3JICHCTBUM;

- aHaAJM3UPOBAaThb MEXaHU3Mbl BO3ACUCTBUS (PAKTOPOB OKpY’KaroLeH cpelpl M TeXHOc(hepbl U MPOrHO3UPOBATh
ITOTEHIMAJIbHbIE HETAaTUBHBIE ITOCIIEACTBUSA A1 OPraHU3Ma 4eJIOBEKa.

Braoemy:

- HaBbIKaMU pabOThl C HOPMATHUBHO-NIPABOBOM JOKyMEHTAalMEW B OOJIACTH TUTMEHMYECKOTO HOPMHUPOBAHHS U
oOecrieuennst 0€30MaCHOCTH KU3HEAEITEILHOCTH,
- METOJaMH KJIacCU(UKaLUK BO3ACHCTBHS HETATUBHBIX (PaKTOPOB M OLIEHKU MOCIEACTBUI Ha OpraHu3M 4eJIOBeKa.

3 Kparkoe coaepxxanue TUCUUIIMHBI
BBenenue

Mennko-610JI0rn4ecKiue OCHOBBI 0€30IaCHOCTH KU3ZHEAEATEIIbHOCTH, PEMET U3y4€HUs, CBSA3b C APYTUMU
mucuuminHamu. [loHsiTe 6Monornyeckon )KM3HU. YPOBHU CTPYKTYPHOM OpraHu3aluu OMOCUCTEMbl Ha IpUMEpe
yenoBeka. [lonaTue romeocrasza oprann3mMa 4yejaoBeKa. AjganTaius U €€ BO3MOXKHOCTH. OOmuil aganTarmoHHBINA
CUHJPOM.



Pasnen 1. 310poBbe U rUrueHa yejioBeKa

1.1 310poBbe U 31paBoOOXpaHeHNe

3710poBbE, BUJIBI 3/I0POBbS, COBPEMEHHOE COCTOSHUE 370POBbsl HaceaeHus miaHeTbl OCHOBHbIE (aKTOPBI,
BIIMSIOIINE HA 3I0POBBE YeIOBEKA. 3apaBooxpaneHue B PD. 'ocymapcTBeHHOE peryTupoBaHue 31paBooXpaHeHus B PD.
Buapr nomoru.

1.2 'uruena

['uruena, nousrtue, uenu u 3anauu. [loctynarel rurueHbl. OCHOBBI THTHEHUUECKOTO HOpMUpOBaHus B PO.

Pa3nes 2. buoxumnueckue u 6mopu3nvecKue OCHOBBI KU3HeesITeIbHOCTH

2.1. OcHOBBI 0MOXMMHYECKHUX IPOLECCOB U NMPOLECCOB MOJIEKYJSIPHOH OMO0JIOrHH, 00ecreYnBaOUIUX
roMeocTas.

Heoprannueckue BeliecTBa B COCTAaBE KHUBBIX OPraHU3MOB, MX CBOWCTBa M (yHKIMU. OpraHuyeckue
BEIIECTBA B COCTaBE JKMUBBIX OpPraHU3MOB. AMUHOKHUCIOTBHL, HUX KiIacCU(pUKalusi, CTPOCHHE, CBOMICTBA.
Metabonuueckue npeoOpazoBaHusi aMHHOKHCHIOT. benku. @ynkuum OenkoB. Krnaccuduxanus benkos.
Kondopmanms 6enkoB. CtpykrypHOe cTpoeHune OenkoB. DyHKIIMOHAIbHBIE OCOOEHHOCTH (HePMEHTATUBHBIX
6enkoB. Tunbl ¢epMeHTaTUBHBIX peakuuil. CrocoObl peryasuuu akTUBHOCTH (epmeHTOB. Jluranapl. daxkrtopsl
aKTUBHOCTH (pepMeHTOB. VHrudbutopsl QepMeHTOB, BHUIbl MHrHOMpOBaHMs. YTiieBoAbl. CTpOoeHHE YrieBOJOB.
@yHKIMK yriaeBoJoB. lIuiieBble HCTOYHUKK YriaeBOJOB. TpaHCIIOPTHPOBKA YIVIEBOJOB B OPraHHU3ME 4YeEJIOBEKa.
MeTta0on13M TIIIOKO3bl B OpraHu3Me 4elloBeKa. 3aracaHue TIoKo3bl. ['ymMopanbHOe yrpaBieHHe MeTadoJIn3MOM
roKo3bl. ['mrokoHeorenes. Jlunuapl. @ynkuuu munuaos. Obdmas kiaccupukanus aunuaoB. CTpoeHre JIUIUA0B.
XKupnble KUCI0ThL, UX cTpoeHue u GyHkuu. Karabosin3m KUpPHBIX KUCIAOT. DHIAOTCHHBIN CUHTE3 )KUPHBIX KUCIIOT.
®ocopaunuapl, UX CTpOCHUE. (QPYHKUUHU, CHUHTE3. TpHAIMIIIIMLEPOJbl, HUX CTpOeHUE. (YHKIUH, CUHTE3.
HyxnenHoBble KUCIOTHL. BUbl HYKIEMHOBBIX KHCIIOT, XUMHUYeCKoe U cTpykTypHoe ctpoeHne. PHK. Buasr PHK.
Cunre3 PHK. IIpoueccunr PHK. IHK. Cunte3 JIHK. buocunres 6enkos.

2.2 OcHoBBI 0MO0(pU3UKH U (PU3HOTOTHH CEHCOPHBIX CHCTEM, 00ecIeYHBAIOIIMX TOME0CTa3

HepBHast cucrtema, ee crpoeHue, OCHOBHbIE (DYHKIMH, OpraHM3alisl HEPBHOHN JESITENbHOCTH YeOBEKa.
MemMmOpannsiii nmotennan. MoHHbii 00MEH Ha KIEeTOYHOW MemOpane. DopMupoBaHHUE TOTCHIHANA JICUCTBUSI.
DNeKTpUYeCKUe CUTHAJIbl HEPBHOM CHUCTEMBbI, MX BUJIbL, IPUHLUIBI nepeaayn. CUHAIC, €ro BUIbl, CTPOCHUE U
ocobenHoctu. CeHcopHasi cucreMa. AHaIW3AaTOPbl, UX CTpOoeHHE, (PyHKIMHU, OOIIMEe CBOMCTBA aHAIU3aTOPOB
yenoBeka. CeHcopHas afgantauus. CEeHCOpHbIE CUCTEMBI YEJIOBEKa, CTpOeHUE (QYHKIUU, IPUHLIUIIBI U MEXaHU3MBI
(dbopMUpOBaHUS PELIENITOPHOTO MOTEHIINAIa OCHOBHBIX CEHCOPHBIX CUCTEM UYEJIOBEKa.

Pa3nes 3. OcnoBbl Toxkcukonorun

3.1 OcHoBbI TOKCHKOJI0TMU. ToKCcHYecKHEe CBOIICTBA XHMHYECKHX BelleCTB

[Ipenmer Ttokcukosoruu. llens u 3amaun TOKcHKoJIOTMH. HampaBieHHs TOKCHUKOJIOTMU. XHUMHUYECKUE
BEIIECTBA C TOYKHM 3pEHUS TOKCHUKOJOTrMU. OCHOBHBIE IOKA3aTelM TOKCUYHOCTH XHUMHYECKHX BEILECTB.
Knaccudukanus BeiecTB 1o creneHu onacHoctu. TokcukaHThl. Knaccudukanus TokcukanToB. Pacnpenenenue
TOKCUKAHTOB B opranu3me. CBOHCTBa BEIECTB, BJIMSIOMIME HAa HMX TOKCHUYHOCTb. OCHOBHbBIE MEXAHHU3MBI
TOKCUYECKOT0 JIEHCTBUSL MOJIEKYJISIPHOro ypoBHSA. OCHOBHBIE MEXaHU3Mbl TOKCHUYECKOTO JAEUCTBUS KIETOYHOTO
ypoBHA. AHTHAO0TEL. OCHOBHBIE MEXaHU3MBbI IEUCTBUS aHTUAOTOB.

3.2 Toxkcuveckue nMpoueccol

Tokcnueckuil mponecc. YpoBHNA TOKCHYECKOTO IPOLECCA U UX MPOSBICHUS. XapaKTEPUCTUKN TOKCHYECKUX
npoueccoB. MmmyHocynpeccus. AyrtoumyHHble Tmpouecchl. OcoOble  (QOpMBI TOKCHYECKOTO Ipoliecca.
['MnepuyBCTBUTENBHOCTD U €€ MEXaHU3Mbl. XHUMHUYECKUM MyTareHe3. XMMHUYECKHI KaHLEpOTreHe3. XUMHYECKUI
TeparoreHes. M36uparesbHas TOKCHYHOCTh. Bubl n130MpaTenbHON TOKCUUHOCTH.

3.3 OCHOBBI TOKCHKOMETPHH

DKcliepUMEHTaJIbHbIE TOKa3aTelM TOKCHUYHOCTU. Ilpom3BoaHble mnoka3zaTenu TOKCHMYHOCTH. Kpubas
«KOHIIEHTpaIus/no3a — 3pPexT».

Pa3nes 4. OnacHble U BpegHble (paKTOPBI TeXHOC(eEPbI
4.1 Knaccndukanus npou3BoAcTBEeHHbIX (pakTOpoB
dakTOphl MPOU3BOJICTBEHHON Cpebl U TPYIOBOTO Mporiecca. Knaccuduxarus GpakTopoB mpou3BOICTBEHHON



cpelnsl U TpynoBoro mpouecca. [IpousBoacTBeHHas 3a00J1€Ba€MOCTb.

4.2 ®akTopsl, 00/1aJa101He CBOMCTBAMU XHUMHUY€ECKOT0 BO3/1elCTBHS HA OPTaHU3M YeJI0BeKa

Ornrcanne XUMHUYECKOTO MPOU3BOJICTBEHHOTO (paKTOpa U 0COOCHHOCTEN €ro KiIacCH(pUKAILIHH.

4.3 ®akTopkl, 00/1a7a01He CBOHCTBAMHU (GU3MYECKOT0 BO3/1elCTBHS HA OPTraHU3M YeJIOBEKAa

MukpoknumaTtuyeckuii  QgakTop, omnucaHue, Ouosorunueckoe JeictBue. TermiooOMeH — yelloBeka.
Bubpoakyctuueckuii pakrop, onucanue, bnojgorudeckoe aeiictsue. Bubpaius, BUIbl, MEXaHU3MBI U TTOCIIEACTBUS
BO3JIEHCTBUS BUOpaluu Ha yenoBeka Akyctuueckuil mrym. [loreps ciyxa, Buabl, kiaccuduxamus. buonornyeckoe
neiicteue wHGpa3Byka W yiabTpasByka. MoHmsupyromee uznydenue. Buast M. Mexanusmbl neiicteus UL
Ocob6enHoctn Ouonoruueckoro aeiicteuss MU. Buyrpennee oOmyuenue. 3aboneBanusi, BbI3biBacMbie WL
Heunonmupytomee nznyuenne. OMUull pagrodactoT, onrucanue, MEXaHU3MbI U TIOCJIEJICTBUSI OMOJIOTHYECKOTO
neiictBuss. OMMUull npombiieHHOW YacTOThl, MEXaHW3MBI W TOCJEACTBUS OHMOJOTHYECKOTO JICUCTBUSI.
DNEeKTPUYECKUNA TOK, MEXaHU3MBI M MOCIIEACTBHUS OMOJIOTHUECKOTO NecTBUs. JIazepHOE N3IydeHne, MEXaHU3MbI U
nocieacTBust onosiornaeckoro aeiicteusa. UK usiydenune, MexaHu3Mbl U TTOCJIEACTBHUS OMOJIOTUYECKOTO ACHCTBUS.
YO uznydenne, MEXaHU3MbI U TIOCJIEICTBHS OMOJIOTUYECKOTO NEUCTBUS. A3PO30JU, MEXaHU3MBbI U TOCIIECICTBHS
OMOJIOTUYECKOTO JeHCTBUSL.

4.4 ®akTopwl, 00/1aa1011[e CBOMCTBAMHU OHOJIOTHYECKOI0 BO3/1eCTBHS HA OPraHU3M YeJIOBEeKa

Onucanne OHOJIOTUYECKOTO IPOU3BOJACTBEHHOr0 (akTopa, OCOOEHHOCTH Kiaccupukanuu. Buabl
MH(DEKIMOHHBIX 3200JI€BaHUM.

4.5 @akTopbl, 00/aJAOUIUX CBOMCTBAMH TNCHXO0(QHU3MOJOTHYECKOT0 BO3IEHCTBUSI HA OPraHM3M
YyeJIOBEKa

®usnonorus Tpyna. Pediekcsl B TpymoBOH AeSITENIbHOCTA. Buibl opranu3anuu TPyJ0oBOH JESTEIBHOCTH.
[Tcuxodusnonornueckuit paxtop. THKECTh U HAPSIHKEHHOCTH TPY/IA, MEXAaHU3MBI M TTOCJICICTBHS OMOJIOTMTYECKOTO
NENCTBUSA.

4 O0beM yueOHO T CHUNIHHBI:

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpy10eMKOCTb 1M CHHUILJIMHbI 5 180 135
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
B TOM 4HcJjie B (popMe NPAKTHYECKOU NOATOTOBKH L17 42 3.5
Jlexuun 0,89 32 24
B TOM 4ucJe B popMe NpaKTUYECKO NOATOTOBKH 0,28 10 7,5
[TpaxTnueckue 3anstus (113) 0,89 32 24
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH 0,89 32 24
CamocrosiTesbHasi paboTa 2,22 80 60
CamMocTosATenbHOE N3YUYCHHUE Pa3/IeTIOB TUCIUTUINHBI (u1u Opyeue
. 2,22 80 60

8UObL CAMOCOAMENILHOU pabomvl)
Bujx koHTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHas aTTECTaIUs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA pado4yeil NPOrpaMMbl AUCHUIIMHBI
«OCHOBBI HA/IEKHOCTH TEXHUYECKHX CUCTEM»



1. Heab nucuumiInHbI — GopMHUPOBAHUE TEOPETHUSCKUX 3HAHNUN U TIPO(ECCHOHATHHBIX HABBIKOB B 00JIACTH
OIICHKH WM aHalln3a HAJS)KHOCTH TEXHHUYCCKHX CUCTEM Ha MNPEANPUATHIX XUMHUYCCKOW, HEe(HTEXHMMHUCCKOH W
HeTenepepadaThIBAIONICH MPOMBIIUICHHOCTH, a TAK)KE OI[CHKH TEXHOTEHHBIX PHCKOB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIHIACH TOKEH:

Obnadams cneayomUMHA KOMIIETCHIIUAMY U HHAUKaTOpaMu ux noctmwxenus: VK-1.1; VK-1.2; VK-1.4; VK-
2.4; VK-2.5; I[IK-4.1; I[IK-7.3.

3namo:

— MOHATHUS ¥ TEPMHUHOJIOTHIO B 001aCTH HAJC)KHOCTH B TEXHHKE;

— OCHOBHBIC HAIPABJICHHS MOBBIIICHUS HAJC)KHOCTH TEXHHUECKUX CHCTEM;

Ymemn:

— IMPUMEHSATHh TEOPETUUICCKHUE 3HAHMS W3 00JacTell XUMUH, (DU3WKHU, HHKECHEPHBIX HAYK JUIS OTIPEICIICHUS

VSI3BHMBIX MECT U YIaCTKOB TEXHUYCCKHX CHCTEM;

— cobuparth 1 00pabaTeIBaTh WHMOOPMAINIO, HEOOXOMMYIO ISl aHAJIM3a U OLIEHKH HAJIEKHOCTH OT/IEITBHBIX

TEXHOJIOTHICCKUX MPOIIECCOB, TEXHUYCCKUX CHCTEM,

— HMHTEPIPETUPOBATH PE3YJIbTAThl MATEeMATUYSCKOTO MOJICIHPOBAHUS B MPHIOKCHHE K PEabHBIM

TEXHHYECKUM CHUCTEMaM C YI9eTOM JIOMYIISHUH U TPAHUI] TPAMEHIUMOCTH B paMKaX TCOPHH HAJC)KHOCTH.

Braoemy:

— METOJIaMH TTPOBEICHUS aHAIIN3a U OLICHKH HAJISKHOCTH TEXHHYCCKUX CHCTEM;

— METO/IbI TIOBBIIICHUS HAJIC)KHOCTH MOBBIMICHUS HAJIS)KHOCTH TEXHUICCKIX CUCTEM.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

BBenenue

Ienwn m 3a7aun TUCIUIUIMHBL. MeCTO AMCIHILIMHBI B TIpOTpaMMe TIOJITOTOBKK OakanaBpa TeXHOChepHOM
0e3omacHoCcTH. [IpuMeHeHNe 3HAHWKM TUCIUIUIMHBI B TPAKTHUYECKOH aesTenbHOCTH. OCOOCHHOCTH HAJICKHOCTH
TEXHHYECKUX CHCTEM B XUMHUYECKOW TEXHOJIOTHH.

Paszpen 1. Hapexnocts B TexHuke. Teopusi HagexHOCTH

1.1 Hagexnocts B Texnuke. HopMaTuBHO NpaBoBbIe OCHOBBI

0O0630p HOpMATHUBHO MPaBoBOU MokymeHTaruu P® B o6nacTu Hage)kHOCTH TexHUKH. CTaHIApTH B 00J1aCTH
HagexxHocTH B TexHuke (CCHT). 'OCT «HanexxHocTth B TeXHUKE». OCHOBHBIE MOJI0KEHHSI U TEPMHUHOJIOTHSL.

1.2 IIpuMeHeHre TEOPUH HAIEIKHOCTH B TEXHUKE

WNHuTteprperauss HOPMATHBHO TPABOBOM JOKYMEHTAIIMM B OOJACTH HAJIEKHOCTH MPUMEHHUTEIBHO K
TEXHOJIOTHYECKUM TIpolleccaM, TEXHUYECKUM U3AeNusM U cucremMam. (OCOOCHHOCTH TPUMEHEHUs TEOpUHU
HAJIe)KHOCTH K TEXHUYECKUM U3JICIIMSIM U CUCTEMAaM.

1.3 MaremMaTH4eCcKUil anmapaT TeOPHHU HAJEKHOCTH

Teopust BEpOSATHOCTH M MaTeMaTHYecKash CTAaTUCTUKA B TEOPHUH HAJIEKHOCTH. (OCHOBHBIE BHUIBI
BEpPOSTHOCTHBIX pacmpeneneHuii. Couetanust BeposiTHoCTe. OCHOBBI CTATUCTUYECKON 00paOOTKY JTaHHBIX.
Pasznea 2. PacueTHble MeTOABI OnpeneieHuss Hajge:;KHOCTH. HaleKHOCTh TeXHUYeCKUX CUCTEM.

2.1 PacyeTHbIe MeTOABI ONpeaeseHUs] HAMeKHOCTH U3/1eJIUil U CUCTeM. AHAJIM3 IMCKPETHBIX JAHHbIX.

JluckpeTHbIE TOKA3aTeNd HACKHOCTH U3EIU U CUCTEM. MaTeMaTui4ecKoe MOJEIMPOBAHUE TEXHUUECKUX
W3IEJIUN U CUCTEM AUCKPETHOTO TUIA JUIS LEJEH OIIEHKH HAJeKHOCTH. PacdeT u aHanu3 quCKpEeTHBIX MOKa3aTesnei
HAJIe)KHOCTH U3JICIIHIM.

2.2 PacueTHbIe MeTO/bI ONpeieIeHUS HAIE:KHOCTH M3/1eJIUi M CMCTeM. AHAJIM3 HellPePbIBHbIX BEJIUYUH.

HemnpepsiBHbIC TOKa3aTENM HAZAS)KHOCTH U3AeTUN 1 cucTeM. OCHOBHBIE BH/IBI HETIPEPHIBHBIX PACTIPEICIICHHI.
MaremaTryeckoe MOJIETMPOBAHUE TEXHUYECKUX H3ICIMN W CHCTEM HENPEPHIBHOTO THIIA ISl LIEJIEH OIEHKH
HAJIe)KHOCTHU. Pacuer HenpephIBHBIX MMOKA3aTeNIe HaACKHOCTH U3,

Pazgea 3. MeToabl noBbllIeHUs1 HaJAexKHOCTH. PezepBupoBanue.

3.1 OcHoOBHBIE MeTOJbl NMOBBIIIEHUS] HAJEKHOCTH TEXHHYECKHX cHcTeM. [loaXoapl ¥ MPUHIUIBI B
MOBBIICHUHU HAJIE)KHOCTH. MeTOAbl MOBBIIIEHUS HAICKHOCTH HA PA3IMYHBIX 3Tanax >KU3HEHHOTO LIUKJIa U3JEIUH,
000pyI0OBaHUS U TEXHUYECKUX CUCTEM.

3.2 Pe3epBUpOBaHUE TEXHUYECKHX CHCTEM.

PesepBupoBanue, Buabpl pesepBupoBanus. [IpuHnumnsl pe3epBupoBanus cucteM. Pacuer addexTuBHOCTH
pe3epBUPOBAHUS.



4. O0beM yueOHOH TUCHMILTHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIIUTIJIMHBI 3,00 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3AHATHS: 1,33 48 36
B TOM 4HcJe B (popMe NPpaKTHYECKOH MOATOTOBKH 1,00 36 27
Jlexnnn 0,44 16 12
B TOM 4HCJI€ B (OpME MPAKTUUECKOU MOATOTOBKH 0,11 4 3
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4HCJI€ B GOpME MPAKTUUECKOU MOATOTOBKH 0,44 16 12
Jlaboparopabie pabOThI 0,44 16 12
B TOM 4HCJIi€ B GOpMe MPAKTUUECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KoHnTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTaIs 0,6 0,45

1,33
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 47,4 | 35,55
BrinosineHue KypcoBoii paboThl 0,33 12 9
Bua uTOoroBoro KOHTpOJIA: Kypcosas paﬁoTua

3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«OCHOBBI MEHEKMEHTA 1 MAPKETHHI 2»

1 Heap AWMCHMIVIMHBI — TOJY4YEHHE CHCTEMbl 3HAHUH O 3aKOHOMEPHOCTAX (PYHKIMOHUPOBAHUS
XMUMHYECKOTO IPOU3BOJICTBA B CHCTEME HAI[MOHATHHOW SKOHOMHKH, MPEACTaBIECHUN B 00JaCTH MapKETUHIA U
MEHEPKMEHTa, BKIII0Yasi METOJI0JIOTUYECKUE OCHOBBI M 3aKOHOMEPHOCTH, (DYHKIIMH, METOJbl, OpraHU3aIllMOHHBIE
CTPYKTYpPBbI, OpraHU3aLHIO0 IPOLIECCOB, TEXHUKY U TEXHOJIOTHIO MAPKETUHIa M MEHEP)KMEHTA B YCIIOBUAX PHIHOYHOMN
SKOHOMMKH; 3aJI0KEHHE OCHOB NMPO(PECCUOHANBHOM 1eATENbHOCTH OaKalaBpOB.

2 B pe3yabraTe H3y4eHHs TUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams CleTyIONMMA KOMIIETCHITUSAMU U MHIAUKATOpamMu ux noctwkenus: YK-10.1; VK-10.2; VK-10.3.

3nams:

- OCHOBBI SKOHOMUYECKOU KYJIbTYpPBI, B TOM 4YHCJie GPUHAHCOBON I'PAMOTHOCTH.

Ymems:

- HCTI0JIb30BaTh 3HAHUSI OCHOB 3KOHOMUKH IIPU MPUHITUU 0OOCHOBAHHBIX PEIICHUI B PA3IMYHBIX 00J1aCTAX

NeSITeIbHOCTH.

Braoemy:

- HaBBIKAMH BbIOOpA SKOHOMHYECKU 0O0CHOBAHHBIX PELLICHUHN B Pa3IMYHbIX 00JIACTAX KUZHEACATEIILHOCTH.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pa3zoen 1. Ocnogwl ynpaenenus npeonpusamuem

Bgenenue. [Ipenmer, meton u coaepkanue TucHUIUIMHBL. Teopust ynpasieHusi. CyllHOCTh U COJIEpiKaHUE
yrnpaieHusi. OcHoBHble NOHSATHUS 3(pdeKTUBHOCTU yrpaBieHus. Crenuduka yrnpaBiIeHUECKON IEsITeIbHOCTH,
COBPEMEHHbIE MpOOJEeMbl yIpaBi€HHUs. 3aKOHOMEPHOCTM U NpUHLUIBI yrapaBieHus. CyObeKTUBHbIE U
oObekTuBHbIE (akTopbl B ympaBieHud. CHcCTeMa YIpaBlIeHUS NpeanpusTueM U ee CTpykrypa. OneHka
sbdekTuBHOCTH ympaBieHus. [loHsTtue cucrembl ynpaBieHus, pacnpezeneHue (yHKIHUM, HTOJTHOMOYMH H
OTBETCTBEHHOCTH. [IpMHIMNBI NOCTPOECHUSI CUCTEMBl yrpaBieHHs. LleHTpanuzamms U JeleHTpanu3aius
ynpasieHus. Jlenerupopanue MoJIHOMOYHI B rpouieccax yrnpasieHus. OpraHu3alMoHHas CTPYKTypa IpeaIpUsITUS
u ux Bujbl. [lokazarenu 3ppexTUBHOCTH yrIpaBICHUS.

Paszoen 2. Ocnoewvt meneorncmenma



Ilemu B cucreme ympasnenus. PazpaboTka crpaternii u miaHOB opranm3anuu. llenw u nenenosiaranue B
yrnpasieHUd. Ponb 1enu B opraHu3aldyd M OCYLIECTBICHMM IPOLIECCOB YIPAaBJICHUS, KiIacCU(UKALUS LEeH.
[Toctpoenne nepesa neneii. Coueranue pasHooOpasus nenei u GyHkuuii MmeHempkmMenTa. Cucrema yrpaBieHuUs 10
uensim. Ctparerus ¥ TakTuka ynpasiieHus. CylllHOCTb, IPUHIUIIBI U METO/IbI IIaHupoBaHus. [Iponecc BeipaboTKH
cTpateru. @opMbl TEKYIIEroO IUIAHUPOBaHUA. TeXHOJIOTHs pa3pabOTKU U MPUHSTHUS YIIPABICHUYECKUX PEILIECHUH.
Pazpabotka ympaBneHueckux —pemeHuid. [lonsitue u  kiaccupukauus — YOpaBIE€HUYECKUX  PELICHHI,
OCHOBOIIOJIATrAlOIIME 3JEMEHTbI JESTebHOCTH, YCJIOBUS M KPUTEPUU MPHUHATHS PELIEHUM, IMpoLecc U MOJAEIU
MIPUHATHS YIIPABICHYECKUX PEIICHUM, pealn3anus yIpaBJICHYECKUX pelIeHUi. BiacTe B cucTeme ynpaBlIeHHUS.
JlupepctBO M cTHIb ynpasiieHus. OTHOLIEHUS BJIACTH B cucTeMe ynpasiieHus. [loHATHE M TUIOJOTHUS BIACTH;
BJIaCTh U aBTOPUTET MEHe/Kepa. VICTOUHMKM BiIacTU B YIpaBJIIEHUM OpraHU3alMeil; MapTHEPCTBO B Ipolieccax
MeHeKMeHTa. JluaepcTtBo u crtuib ynpasiieHus. llpomeccsl (opMupoBaHus M OCHOBHBIE COCTABIISIFOIINE
nuAepcTBa. MOTUBALMOHHBIE OCHOBBI yIIpaBieHUs U KOH(PIUKTHL. ['pyrnnoBas [uHaMuKa U KOH(QIIUKTHI.

Pazoen 3. Ocnosvl mapkemuHzaa.

MapkeTUHI Kak CHUCTeMa YIpaBJICHMs, PEryJIupoBaHUs U H3y4eHUs pbiHKA. [loHsATHE MapkeTuHra.
[IpoucxoxxaeHne M CYIIHOCTb MapKEeTHHra, Lead MapKeTHHra. OCHOBHBIE NMPHU3HAKU MAPKETUHIOBOIO CTHJIS
ynpasneHus. Konuenuuu Mapketunra. OcHOBHBIE BUAbI MapKeTuHra. MapkeruHroBas cpena. Kowmiuiekc
MapkeTuHra. OCHOBHbIE MapKeTHHIOBble MHCTpyMEHTHI. CojepxaHue M IMpOIecC YIPaBICHUS MapKETHHIOM.
OcHoBHble (DYHKIMU MapKeTHHTa. ToBapHas, LEHOBas, CObITOBas MU KOMMYHHKAIIMOHHAS MOJUTUKH (UPMBI.
ToBapusble cTpateruu. PazpaboTka HOBBIX TOBApOB.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 2 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesbHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
1,11
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETIO0B AUCHUIIIMHbI 39,8 29,8
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHbBI

«@Pu3nveckas KyJbTypa H CIOPT»

1 Heap gucuuminHbl — GOPMUPOBAHUE MUPOBO33PEHUS U KYJIbTYpPbI JINYHOCTH, TPaKJaHCKON MMO3UIUH,
HPaBCTBEHHBIX KAaYeCTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSTEIIbHOCTH B NPUHATUU PELICHUH, CIOCOOHOCTU
HCII0JIb30BaTh pa3HOOOpa3Hble POPMBI PU3NUECKON KYIbTYpPbI, CIOPTA U TypU3Ma JUIsl COXPAHEHUS U YKPEILJICHUS
CBOETO 3/I0POBbS U 3/I0POBbsI CBOMX OJIN3KUX B MOBCEAHEBHON KU3HU U MPOPECCUOHATBHON AESITEIbHOCTH.

2 B pe3yabraTe H3y4eHHUs JUCHUILIUHBI 00YYAIOLIUIICA 0JI/KEH:

Obnadams CeyONMMA KOMIIETECHIIUSAMA U MHAUKAaTOpamMu ux noctwkenust: VK-7.1, 7.2, 7.3, 7.4.

3nams:

- HAyYHO-TPAKTUYECKUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI U 3J0POBOr0 00pa3a >KU3HHU;

- BJIMSIHUE 03/I0POBUTENBHBIX CUCTEM (PU3NYECKOTO BOCIMTAHUS HA YKPEIUIEHUE 3/10POBbs, MPOPHIAKTUKY

npodeccroHaIbHBIX 3a00JIEBaHUN U BPEIHBIX IPUBBIYEK;

- c110cOOBI KOHTPOJISL M OLEHKU (PU3MUYECKOTO Pa3BUTHS U (PU3NUECKON MOArOTOBICHHOCTH;

- IpaBuJjia U COCOOBI ITAHUPOBAHUS UHIMBUYAIbHBIX 3aHATUHN pa3InYHOM 11€JIEBOI HApPaBICHHOCTH;



- UICTOPUIO (PU3NUECKOMN KYJIBTYpBI U CIIOPTA, IPEACTABIEHUE O 3HAYMMbBIX CIOPTUBHBIX COOBITHUSIX HE TOJIBKO

CBOEI cTpaHbl, HO U MUPOBOTO YPOBHS, BaKHEHIINE JOCTHKEHHSI B 00JIaCTH CIOPTA;

- coptuBHbIe Tpaauuuu PXTY um. /.. MenaeneeBa, TOMHUTB O MIOJIBUTax CIIOPTCMEHOB B roJibl Benukoi

oTeyecTBEHHOU BOIHBI 1941-1945 rr.

Ymems:

- MOJJIEpP’KUBATh JOJDKHBIA YPOBEHb (PU3MUYECKONW MOJATOTOBJICHHOCTH JUIsl OOecreyeHUs] MOJTHOLEHHON

COLIMANIHOM U NPO(EeCCUOHATIBHOM e TENIbHOCTH;

- HCIOJIb30BaThb OCHOBBI (PM3WYECKOM KyJIbTYpbl JJIsi OCO3HAHHOTO BbIOOpa 310pOBbecOEperaronnx

TEXHOJIOTUH C yU€TOM BHEIIHUX U BHYTPEHHUX YCJIOBUN peain3aluu NpodhecCuOHAIbHON NesTeIbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCs (PU3UUECKOH KYIbTYpPOU U CIOPTOM;

- OCYIIECTBJIATb CAMOKOHTPOJIb 3@ COCTOSIHUEM CBOEr0 OpraHM3ma U coONI0/aTh MpaBUiia TUTUEHBI U

TEXHHUKHU O€3011aCHOCTH.

Braoemy:

- CpeACTBaMH U METOJIaMU YKPEIUIEHHSI 3J0POBbsI, (PU3HMUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- JIOJDKHBIM YPOBHEM (U3WYECKOW MOATrOTOBIEHHOCTH, Il OOECreYeHHs] MOJHOLEHHON COLManbHOU U

npo¢eCcCHOHANTBHOM IeATETLHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. llpenmer ®usnueckas kynprypa u cnopt. Mcropus ®KuC

1.1. IPEAMET ®U3NYECKAS KYJIbTYPA U CIIOPT. 3amaun u MECTO NUCUMIUIMHBI B TTOATOTOBKE
OakanaBpa. Opranuzaiusi yueOHOTO Ipollecca B paMKax JEHCTBYIONIEH PEHTHHTOBOM cHCTeMbl. TpeboBaHUs K
3auery.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenue ¢Gu3WYeCKUX YHpaxxHEHUH u urp. JpeBHUE OIUMIIHNABIL.
Onumnuiickoe nBwxkeHue. CrnopTUBHbIE OOLIECTBA: HCTOPUS (U3KYIBTYPHO-CIOPTHUBHBIX OOIIECTBEHHBIX
opranuszanuii. CnoprcMensl B Tojibl Bennkoil oTeuecTBEHHOM BOMHBI.

Paszoen 2. OcHoBbI 370poBOTr0O 00pa3a KU3HU

2.1. BPAYEBHbIN KOHTPOJIb U CAMOKOHTPOJIb HA BAHATUSAX ®U3UYECKOM KYJIbTYPOU
N CIIOPTOM.

BpaueOHbIi1 KOHTpOJIb M BpaueOHOE ocBUeTeNbCcTBOBaHuE. [leqarornueckuii KOHTPOab. CaMOKOHTPOJIb:
€ro OCHOBHbIE METO/Ibl, I0Ka3aTeau, KpuTepuu u oueHku. [lpodunaktuka cioptuBHOro TpaBmarusma. OCHOBHbIE
BUJIBI TpaBM Yy pa3HbIX cnenuanuszanuil. Oxa3zaHue MepBOW MOMOIIM JUISL CTYACHTOB BY30B XHMMKO-
TEXHOJIOTHYECKOTO TTPOQHIISL.

2.2. TUTMEHWYECKOE OBECIIEYEHUE 3AHATHI O3JIOPOBUTEJIBHOM ®U3NYECKON
KYJIbTYPOI. Turuesa (U3NYECKOTO BOCIMTAHHSA M CHOPTa. PeXMM IHTAHHA NP 3aHATUAX (QU3MUYECKOI
KynbTypoit u cioptoM. ConnanpHas ruruera. ConuanibHO-0OMacHbIe 00JIE3HU M MEPHI TTPO (PUIIAKTHKHY.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTa

3.1. BUOJIOTMYECKWE OCHOBBI ®U3UYECKOM KYJIBTYPbhI Y CIIOPTA. Opranusm 4enoBeka Kak
elIMHas camopasBHBaromlascs Ouojorumyeckas cuctema. @Duznyeckoe pa3BUTHE deloBeka. JlBurarenbHas
aKTUBHOCTb M €€ BJIMSHHE HAa YCTOWYUBOCTb, M aJaNTal[MOHHbIE BO3MOKHOCTH YE€JIOBEKa K YMCTBEHHBIM H
(bu3MYeCKUM Harpy3kaM IpH pa3InyHbIX BO3JIEHCTBUSAX BHEIIHEN CPEIbL.

3.2. OBPA3 XM3HU U EI'O OTPAXXEHUE B [TIPO®ECCUOHAJILHOM JIEATEJIBHOCTH. 3n0poBbe
YeJloBeKa KaK LEHHOCTb. 3J0pOBBIH 00pa3 »KM3HU U €ro cocrapistoniue. Poib M BO3MOXKHOCTH (PU3NYECKOM
KyJIbTypbl B oOecrieueHuu 3/10poBbsa. ColuanbHbIA XapakTep HOCIEACTBHM s 30pOBbS OT YHOTpeOsieHus
HapKOTHUYECKUX CPEJICTB U JpYyrux mncuxoakTuBHbIX BemiecTB (ITAB), nmonunra u numeBbix J0OaBOK B CHOpTE,
IKOTOJsI U TabakokypeHus. JJOMWHT Kak MCKYCCTBEHHOE TOBBIINICHHE (DU3ndecKkoi paboTOCTIOCOOHOCTH M €To
OTpULATENIbHbIE TOCIIECTBUSI.

Pazoen 4. llpodeccuonanpHo-npukiannas Guznyueckas KyabTypa U CIIOpPT

4.1. OBLIIAA OU3SNYECKAA U CIIOPTUBHAA IIOATOTOBKA CTYJEHTOB B
OBPA30OBATEJIbBHOM IIPOLIECCE. Metoauueckue npuHUUIBL (GU3MYECKOT0 BocnUTaHUs.. OCHOBBI U dTallbl
oOyueHusi ABWXKEHUsSM. Paszputue ¢usnyeckux kadectB. PopMUpOBaHHE MCHUXHYECKHMX KAadyeCTB B IpOLIECce
¢usnueckoro BocnutaHus. CrnoptuBHas noarotoka. CTpyKTypa MOATOTOBJIEHHOCTH CHOpTCMeHa. MaccoBblit
CIOPT U CIIOPT BBICUINX JOCTHKEHUHN, UX 1eNH U 3a7aui. CHOPTUBHBIE COPEBHOBAHUS KaK CPEJICTBO U METO 00111ei
U CHEIUAIbHON (PU3NYEeCKOM MOATOTOBKH CTYIEHTOB.



4.2. ®U3UYECKAS KVJIBTYPA M CIIOPT B IIPO®ECCUOHAJIBHOW JEATEJIBLHOCTU
BAKAJIABPA. JlnyHass W CONMATIbHO-PKOHOMHYECKAsT HEO0OXOJAMMOCTh TCHXO(U3UIECKON TMOATOTOBKH
yenoBeka K Tpyay. Mecto IIIIDII B cucreme noaroroBku Oyayuiero cnenuanucra. [IponsBoactBenHas gpusndeckas
KynbTypa u cnopt. [IponsBoacreennas rumaactuka. OcoO0eHHOCTH BbIOOpa GOpPM, METOIOB U CPEICTB (PU3NUECKOM
KylIbTypbl M crmopta B pabodee u cBOOOAHOE BpeMs crenuaauctoB. [Ipodumaktuka mpodeccuoHaTbHBIX
3a00J1€BaHN CpelcTBaMU (PU3MUECKOW KYJIbTYphl U CHopTa. JJOMOJIHUTENbHBIE CPEACTBA MOBBINICHUS OOmelH U
npodeccunoHanbHOU paboTociocOOHOCTH. BiiusHrue nHANBUTyaTbHBIX 0COOEHHOCTEN U CAMOCTOSITEIIbHBIX 3aHATUI
(bu3nyecKoi KyabTypoil ¥ CIOPTOM Ha OpraHU3M.

4 O0beM yueOHOM TMCHUIITHHBI

Cemectp
Bcero
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO611ast TpPyA0EMKOCTh AUCLHHUILINHBI IO y4eOHOMY 2 72 1 36 1 36
IUIaHY

KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 72 1 36 1 36

Jlexmmu (JIex) 0,2 8 0,1 4 0,1 4
[TpakTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32

Buja nToroBoro KOHTpoJIs: 3aver 3auer
Beero CemecTtp
. 1 cemectp 4 cemectp
Buner yue6HOM paboThI Act
3E | Actpu. | 3B | Actpu. | 3E | TP
OO611ast TpyA0EMKOCTh AUCLHHUILINHBI IO Y4eOHOMY 2 54 1 27 1 27
IUIaHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 54 1 27 1 27
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIs: 3aver 3auer

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«JJIeKTUBHbIE JUCHUIIJIMHBI 10 pu3nUecKoi KyJbType H CHOPTY»

1 ey mucuunanHbl — GopMupoBaHue (HU3NYECKON KyJIbTYpbl JUYHOCTH U CIIOCOOHOCTH HAIpPaBJIEHHOTO
HCI0JIb30BaHUS pa3HOOOpa3HbIX CPEACTB (PU3NUECKON KYIbTYpPHI U CIIOPTa, TYpU3Ma JUIsl COXPAHEHUS U YKPETJICHUS
3/10pOBbsI, MCUXO(PU3NYECKOW MOATOTOBKM M CaMOINOATOTOBKH K Oyaymied mpodeccrnoHalbHON JesTelnbHOCTH,
MIOJIyY€HUHU HaBbIKA B OJTHOM U3 BBIOPAHHBIX BUJOB CIIOPTA.

2 B pe3yabraTe H3yYeHHs JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obnadams CleyONMMA KOMIIETECHITUSAMA U MHIUKAaTOpamMu ux noctwkenust: VK-7.1, 7.2, 7.3, 7.4.

3nams:

- HAyYHO-TPAKTUYECKUE OCHOBbI (PU3NUYECKON KyJIbTYphl U 30POBOT0 00pa3a KHU3HH;

- BJIMSIHUE 03/I0POBUTENBHBIX CUCTEM (PU3NYECKOTO BOCIMTAHUS HA YKPEIUIEHUE 3/10POBbs, MPOPHIAKTUKY
npodeccroHaIbHBIX 3a00JIEBaHUN U BPEIHBIX IPUBBIYEK;

- c110COOBI KOHTPOJISL M OLEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBICHHOCTH;

- IpaBuJjia U COCOOBI IIAHUPOBAHUS UHIMBUYAIbHBIX 3aHATUHN pa3IMYHOM 11€JIeBOI HANpPaBICHHOCTH;

- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U. Menneneena.

Ymemo:

- MOJAJIEPKUBATh JOJDKHBIM ypOBEHb (PU3WYECKOW IOJTOTOBJIEHHOCTH Ui OOECHEYeHHs IOJHOLIEHHOM

COLIMANIHOM U PO(EeCCUOHATIBHOM e TENIbHOCTH;



- HCIIOJIb30BaTh OCHOBBI (DM3MUECKON KyIbTYpPBl JJIi OCO3HAHHOTO BHIOOpa 310pOBHECOEPErarOIINX
TEXHOJIOTUH C yU€TOM BHEIIHUX U BHYTPEHHUX YCJIOBHUM peain3aluy npodeccuoHalIbHOM NesTeIbHOCTH;

- CaMOCTOSITEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIIOPTOM;

- OCYIIECTBIISATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U cOOJII0/1aTh MpaBUiia FTUTHEHbl U TEXHUKH
0e30I1aCHOCTH;

- BBINOJIHATh MHJAWBUYaJIbHO MOJ0OpaHHBIE KOMIUIEKCHI IO (DU3MYECKON KYNbType W pa3IMyHbIM BUJAM
CIIOpTa;

- OCYILECTBIISATh TBOPUECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (POpMax 3aHATUN (PU3NUECKON KYIbTYpOH U
CIIOPTOM;

- BBIMIOJIHATD [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHUS 3710POBbsI, (PU3HMUECKOI0 CaMOCOBEPILIEHCTBOBAHUS;

- JIOJDKHBIM YpOBHEM (U3MYECKOH MOATrOTOBIEHHOCTH, AJsl OOECleueHusl MOJIHOLIEHHOM COLMAaNIbHOU U
poheCcCHOHANTBHOM JIEATEILHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTA;

- HCTI0JIb30BaTh NPUOOPETEHHBIE 3HAHUSI U YMEHHUS B MPAKTUUECKOU JESITEIbHOCTH U TOBCEHEBHOM JKU3HU

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. OcCHOBBI TOCTPOEHHUS O3JOPOBUTENBHON TPEHUPOBKU. TeEOpeTHUECKO-METOJUUYECKUE OCHOBBI
¢buznueckoit KynbTypbl U ciopra. CoziepKaTebHbIe OCHOBBI 03JJ0POBUTENBLHON (U3NYECKOM KYIbTYpHl U CIIOPTA.
OcHOBHbBIE HaIpaBJICHUS: O3J0POBHUTEIBLHO-PEKPEATUBHOE, O3J0POBUTEIHHO-PEAOMINTALIMOHHOE, CIOPTHUBHO-
peabunuTaliMoHHOE, rurueHuyeckoe. lloBblmieHne (QYHKIMOHAIBHOTO COCTOSIHUSI OpraHu3Ma H (QU3NYecKoiu
noArotoBiaeHHocTH.  CrnocoObl perinamMeHTauuud Harpy3ku: OU3KyIbTYpPHO-03J0POBUTEIbHBIE METOIAUKU U
cucteMbl. OcHOBHbIE (ha3bl 030pOBUTENBHON TpeHUPOBKU. OIlLIEHKa COCTOSIHUS 3/0pOBbs U  (DU3HUECKON
MOATOTOBJICHHOCTH 3aHUMAIOIIMXCS Qu3ndeckoi KyabTypoil u cnoproM. dynkiuonansueie mpodsl (UCC, A/l
XKEJ u T.1.).

Paszoen 2. ]lpuratenbHble BO3MOXKHOCTU 4YejioBeka — BocnuTaHue ¢usznueckux kadectB. BOCK I'TO.
Meroanka opranuzanuu u npoeaeHus: BuaoB ucneitanuii [ TO. Cuctema B3auMoaeiicTBus B cepe hu3ndeckoit
KyJIbTypbl M crnopta. Bocnuranue ¢u3nyeckux KauyecTB, 0Oydaromuxcsi (OTHeNbHblE KaueCTBEHHbIE CTOPOHBI
JIBUTaTEJIbHBIX BO3MOKHOCTEN YEJIOBEKA).

Paszoen 3. Metonuka opraHu3aiuy 1 NpoBEACHUS CIIOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYPHO-MACCOBBIX
MeponpusaThil. XapakTepuCTHKa CHOPTUBHBIX COpPEBHOBAaHUM U (U3KYIBTYPHO-MAcCCOBBIX MEPOIPUSITUH.
CriopTUBHBIE COpPEBHOBAHMS, IPOBOJMMBIE [0 OOUICHPUHATHIM MpaBuiaM. EOuHbIA KaleHAapHBIM IU1aH
(GU3KYIBTYPHBIX U CIIOPTUBHBIX MeponpusaTuil). Opranusaius CIOpTUBHBIX MeponpusTuil. OnuMnuiickas XxapTusl.
@enepanbHble (clienuanbHble, HallMOHAJIbHBIE) 3aKOHBI crnopre. Kinaccudukanus CHOPTHUBHBIX COPEBHOBAHMI.
HpascTtBennsie otHomenus B cnopre. Fair Play («YectHas urpa») — kak OCHOBa 3TUYHOTO IIOBEJIEHUSI B CIOPTE.
Konekc cnopruBnoit stuku. [Ipodunaktuka nHapymenuit cnoprtuBHoil stuku. BAJIA. Komekc BAJIA.
MexyHapoaHast KOHBEHIIMs 0 00pb0e C JONMHIOM B CIIOPTE.

4 O0beM yueOHOM TMCUMIIUHBI

B CemecTtp
Bun yuebnoit paboTsl aKazeM. 1 2 3 4
gacax

OO611ast TpPyA0EMKOCTh AUCHUIIIIUHBI IO 328 56 92 90 90
y4eOHOMY TUTaHY

KonrakTHas paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHSA

[IpakTuueckue 3anstus (113) 192 32 64 64 32
CamocrositeabHas padora (CP) 136 24 28 26 58
KonrtakTHas camocrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2




CamMocTosATenpHOE N3YUCHUE Pa3IeTIOB 135,2 23,8 27,8 25,8 57,8
JOUCIIUITIIINHBI
Bua uToroBoro KOHTpoOJIs: 3a4er 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH

B actp CemecTtp

Bun yuebnoit paboTsl qacax I II I v
OO611ast TpPyA0EMKOCTh AUCHUIIIIUHBI IO 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[Ipaxtuueckue 3anstus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KonrtakTHas camocTrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 101.,4 17,85 20,85 19,35 43,35
JVCIATUTAHBI
Bua nToroBoro KOHTpOJIsi: 3auer 3a4eT 3a4eT 3a4er 3a4eT
3a4eT / IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«BBenenne B MHPOPMALMOHHbIE TEXHOJIOT MM

1. Heap aUCHUIUIMHBI — O3HAKOMIICHME CTYIAEHTOB C TEOPETUYECKUMHM, NPAKTUYECKUMH U
METO/I0JIOTMYECKUMU OCHOBAaMHU COBPEMEHHBIX MH(QOPMAIMOHHBIX cucTeM. B pamkax M3ydeHUs AUCUUIUIMHBI Y
CTYIACHTOB (POPMHUPYIOTCSI TEOPETUUYECKHE 3HAHUSI U MPAKTUUYECKUE HABBIKM 110 MHCTPYMEHTAIbHBIM CPEICTBAM
porpaMMHOTo obecrnieueHusi. CTyIeHThl U3Y4atOT Ha MPAKTUKE BUJIbI HH(POPMALIMOHHBIX TEXHOJIOTUH.

3agauM JUCHUILUIMHBI — IPUOOpETEHUE CTYIAEHTAMH MPOYHBIX TEOPETHUYECKUX 3HAHUM M MPAKTUYECKUX
HAaBBIKOB B 001aCTU HH(OPMALIMOHHBIX TEXHOJIOTHIL.

2. B pe3yabTare u3y4yeHHUs JUCUMILIMHbI 00YYAKOIIUIACH 10JIKEH:
Obnadams cneayoMUMHI KOMIIETCHITUSAMU 1 HHANKaTopamu ux goctwkenns: YK-1.1; VK-1.2; VK-1.3; VK-
2.7; YK-4.4; OIIK-4.1; OIIK-4.2; OIIK-4.3.

B pe3ynbraTe 0cBO€HUS AUCUMILTUHBI CTYJCHT JIOJIKEH:
3uamo:

— TpOLECCHI, METO/IbI IIOKCKA, cOOpa, XpaHEHUsI, 00pabOTKH, IPEJICTaBICHHUS, paCIPOCTPAHEHUS HH(POPMAIII
1 CIIOCOOBI OCYIIECTBICHHS TAKUX MPOLIECCOB U METO10B (MH(POPMAIIMOHHBIE TEXHOJIOTHH )

— COBpPEMEHHBbIE HHCTPYMEHTAJbHBIE CpEAbl, MPOrPAMMHO-TEXHHYECKHE IUIaTGOPMBI U IPOTPaMMHBIE
CpeICTBa, B TOM YHUCJIE OTEYECTBEHHOI'O IIPOM3BOJCTBA, HCIOJb3yeMble JJIsi peUIeHUs 3ajad
podeccuoHaIbHOM 1eATENbHOCTH, U MPUHIUIBI UX PAOOTHI.

Ymemu:

— BbIOMpaTh W HUCHOJb30BaTh COBPEMEHHbIE MH(POPMAIMOHHO-KOMMYHHUKAI[MOHHBIE M WHTEIJIEKTyaJbHbIE
TEXHOJIOTUM, HWHCTPYMEHTAJbHBIE CpElbl, MPOrpPaMMHO-TEXHHYECKHE IUIaTGOpPMBI U IMPOTrpaMMHbIE
CpeICTBa, B TOM YHCJIE OTEYECTBEHHOIO IPOM3BOJCTBA, I peElIeHUs 3adad MpodeccunoHaIbHOM
NeSITeIbHOCTH

—  aHaAJM3HPOBATh NMpodeccHOHaNbHbIE 3ajau, BEIOUPATh U UCIOJIB30BaTh Noaxosamue U T-Trexnomoruu.
Braoemw:

— HaBbIKaMU paboThI ¢ aexauumMu B ocHoBe U T-pemenuit nanHbIMU



— HaBBIKAMHU TPUMEHEHHS COBPEMEHHBIX HWH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX M WHTEIUICKTYaJIbHBIX
TEXHOJIOTUH, WHCTPYMEHTAJIBHBIX CPEJICTB, B TOM YHCJIE€ OTCUECTBEHHOTO MPOU3BOJCTBA, IS PEUICHUS
3a/1a4 Npo¢eCCUOHATbHON AESITEIbHOCTH.

3. Kparkoe cogep:xaHue TUCUMILTHHBI

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Paspnen 1. Beegenue B uHGpOpManuOHHbIE TEXHOJIOTHH.

1.1. CrpykTypa oOIEpallMOHHBIX CHCTEM, MaKeThl NpuUKIagHbIX mnporpamy, Microsoft Office.
Knaccudukanus nporpaMMmHbix cpenctB. CuctemHoe M npukiaaHoe mnporpammHoe oOecnedenue ITK. O630p
onepauuoHHbix cucteMm (OC). [lpunmunsl coznanus u coctaB OC: snapo, uHTepdeiic, apaiiBepsl. KpaTkas
xapakrepuctuka WINDOWS, monynbsabiil npuniun nocrpoenus. Cpena WINDOWS: okna, ux 35eMeHThl, paboTa
B MHOTOOKOHHOM pPEXKHUME.

1.2. TekcroBsiii pegaktop WORD, penakTopsl MareMaTH4YeCKHX U XUMHUYecKuX ¢opmyi. Bo3moxkHocTu
CO37aHUsl 3IEKTPOHHBIX Npe3eHTauuit (Power point). Co3naHue TOKyMEHTOB pa3iu4HbIX (OpM (CTaHAAPTHBIX U
HecTaHaapTHbIX). Co3/laHue U peJaKTUPOBAHUE TEKCTOBBIX JIOKYMEHTOB C MAaTEeMaTHUYECKUMU U XUMUYECKUMU
dhopmynamu.

1.3. Tabmuuneiii mporeccop EXCEL: o030p, Tumbel u aapecainus siaeek, ¢opmaT SYEeK, BCTPOCHHBIC
¢byukuun, popmatupoBanue Tadbaul. EXCEL: Bo3mokHoCTH TaOIMYHOTO peAakTopa U MCIOJIb30BaHUE €ro s
peuieHus HGOPMALIMOHHBIX U UHXKEHEPHBIX 3a7a4. [locTpoenue rpadgukoB u quarpamm.

1.4. EXCEL. Omepaummu c wmaccuBamu. Pa3paboTka W peanu3anus NPOCTEHIINX aJTOPUTMOB C
HCI0JIb30BAHUEM BO3MOXKHOCTEN pelakTopa (HaX0XKACHUE MAaKCUMAJIbHOTO (MUHUMAJIBHOTO) 3JIEMEHTa BEKTOpa U
MaTpHUIIbl, HAX0XK/IEHUE CYMMBbI 3JIEMEHTOB BEKTOpAa U MaTpPHUIIbl, BRIYMCIEHUE MATPUYHBIX BbIpaskeHul). Pemienue
BBIYMCIIUTENBHBIX 337124 ¢ UCTIOIb30BanueM Tabmull. Pemenue CJIAY ¢ ucnosib3oBaHneM 00paTHON MaTPHIIBL.

1.5. EXCEL Iloctpoenue rpadukoB u auarpamm. Pacuer (pyHKIMOHAIbHBIX 3aBUCUMOCTEN U MOCTPOCHHE
rpaduueckux n3oopaxkeHun ¢ ucnoib3zoBanueM cranaapTHbix Gynkuuit EXCEL u mactepa ¢ynkiuii. [loctpoenue
MIOBEPXHOCTEN C HCMOIb30BaHUEM MacTepa nuarpamm. [loctpoenue nuHuit Tpexaa.

Pa3pgen 2. AnropurmMsl 4 0OCHOBBI IporpaMmMupoBanus Ha sisbike MATLAB.

2.1. Anroputmsl, THIBI anroputMoB. [loHsTHE anroputma u ero cBoiictBa. CriocoObl 3anKCH AITOPUTMOB.
MonaynbpHBIN NPUHLHKII ITIOCTPOCHUS AITOPUTMOB M nporpamM. [laker xommbrorepHoil mMaremarnku MATLAB.
XapaKkTepUCTUKU SA3BIKOB IPOrpaMMHPOBAHUS. ODBOJIIOLMA U KIAacCU(PUKALUS S3bIKOB IPOrpaMMUPOBAHUSA,
UMIIEpaTUBHbIE, (QYHKIMOHAIbHbIE, JIOTUYECKHE, OOBEKTHO-OPUEHTUPOBaHHbIE, MX KomOuHauuu. I[lonsaTus
TPaHCISALMK, KOMIWJISALUHU, WUHTEPIpEeTalui, UX pa3iuuus. S3bIKM NporpaMMHUpPOBAaHUS BBICOKOTO YpPOBHS.
CrpykTypHOE mporpammupoBaHue, ero ocodeHHoctu. O030p MakeToB KOMIIBIOTEpHOM MmaTeMmatuku — Matlab,
Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl M HPHUHLHUIBI CTPYKTYpPHOTO IPOrpaMMHUPOBaHMS,
wiuoctpanus. bazoBble aropuTMuUecKkre KOHCTPYKIMHU (ClIeJ0BaHKE, BETBIEHUE, IOBTOPEHUE), UX PeaIU3allUH.
Omnepatops! si3p1ka nporpammupoBanuss MATLAB. OcHoBabie pemarenu (solvers) MATLAB mnsa peanuzanmu
BBIYUCIIUTEIBHBIX AITOpUTMOB. brbnuoTeka ctanaapTHeIX QyHkmuii size, length, numel, zero, ones, linspace, sum,
abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB GyHKUIMK OJHON U ABYX nepeMeHHbIX. Mcnons3oBanue ¢ynkmuii plot, subplot,
polar, mesh, surf, polar, meshgrid, surf, contour, obopmienue rpaduxoB(3aroI0OBKH, MOIMUCH IO OCAM U TIP.).

2.4. Onepauuu HajJ MacCUBaMU: BEKTOPaMHM U MaTPULIAMHU - CJIO’KEHUE, YMHOKEHUE, TPAHCIIOHUPOBAaHUE,
oOpaiienue (inv), BbIYMCICHHE HOPMBI (norm), paHra (rank) u omnpenenutens marpuilsl (det ). AIropurmsl
HAX0XJACHHUS MaKCUMaJIbHOTO, MUHUMAJIbHOTO 3JIEMEHTa B MAaCCUBE, aJIFTOPUTMblI COPTUPOBKU M UX peaau3alus
(manpumep, Selection Sort).

Paspnen 3. Yucnennblie MeToasbl. Peanusanus npocreifmmx aaroputmos B cpeage MATLAB.

3.1. UucneHHble METO/BI, XapaKTEPUCTUKA U UX OCOOCHHOCTH, MOHSATHE CXOJAUMOCTH METOJa. DJIEMEHTHI
TEOPUHU TMOTPEHIHOCTEH, KiaccuuKalys NOrpelHOoCTe, adCOM0THAsS U OTHOCUTENbHASI TIOIPELIHOCTD, MTOHSATHE
GbyHKIIMM HOpMBbl. BBereHue B CTaTUCTUKY. AJITOPUTMBI Ul CTaTHUCTUYECKOM 00paboTku HHGPOpMaUn



(BBIUMCIIEHHE TOYEUHBIX U MHTEPBAJIBHBIX OLEHOK PE3yIbTaTOB M3MEPSAEMON BEIMUMHBI), UX peannszauuu B [IKM
MATLAB. Vcnons3zoBanue ¢pyHkuuii min, max, median, var, polyfit, polyval.

3.2. Ilpubnuxenue Gynxuuii. atepnonsauus MmHorouneHamu. Kycounast unrepnossinus (criaiig). Onenka
norpemHoctd. ®ynkunn MATLAB st paboTsl ¢ MHOTOWIeHamMu polyld, polyval, polyfit, polyder, polyint.

3.3. BbluucieHue OMNpeAeseHHBbIX WHTErpajoB, aJFOPUTMbl METOJOB MPSMOYTOJIbHUKOB, Tpamenuil u
CuMIicoHa, OILIEHKa TMOTPEIIHOCTH MeTo/0B. Peanuzanus alaropuTMOB YHUCIIEHHBIX METOJOB BBIYMCIIECHUS
onpezeneHHbIX nHTerpanoB B cpene MATLAB, npuMmeHnenue ctanaapTHbIX QyHKIuUH trapz, quad, integral

3.4. UccnenoBanue QpyHKuMU oaHON nepemMeHHO. Pemenue HenuneiHoro ypasHenus f(x)=0. Otnenenue
KOpHEl. AJIrOpUTMBI YTOUHEHHUS KOpHSA (METOJ TIOJOBHMHHOIO JeineHusi, HploToHa, HpOCTON HTepaluu).
CpaBHuTENbHBIC XapakTepucTuku. Peanmmsamus amroputMoB B cpenre MATLAB mo Omok- cxemam u ¢
MCII0JIb30BAHUEM pelnaTenel roots, fzero.

3.5. Uccnenoanune ¢yHkuuu ojaHo mnepemeHHoM. [louck skcrpemyma ¢(yHkuuu BeruucnurenbHbie
QITOPUTMBl HaXO0KJIEHUS JIOKAJIbHBIX M TJIOOATbHBIX 3KCTPEMYMOB (METOJ JeJIeHUs OTpe3Ka I0IoJiaM, METOJ
30JI0TOTO CEYEHUs), UX pean3alyi 1o OJ0K- cxeMaM U ¢ ucrosib3oBanueM pemarens fminbnd B cpene MATLAB.

Pasnen 4. KomnblorepHubie ceTu. ba3bl JaHHBIX.

4.1. KoMnbroTepHbI€ CETU: TOMOJIOTUN CETEH, UX XapaKTEPUCTUKU. TOIMOJIOruu ceTei: 3Be3Has, IIMHHas,
koJbleBass. CeTu 3aKkphpITOrO THIA: JIOKAJIbHBIE M paclpeiielieHHbIE CEeTH, KOopropaTuBHble ceTu. [IporpammHo-
TEXHUUYECKOe oOecIiedeHue: ajpecanusi, OnepaldoHHas CUCTeMa, aJlanTepbl, ApaiBepbl, MPOTOKOJbI (0COObIE
S3bIKH, Ha KOTOPBIX 0OMEeHuBaloTCs nH(popMalnel komnbioTepsl B cetH, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'moGambnbie cetn paznuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
BosmoxHnoctu cetu Untepuer, Cucrema tenekoHpepeHIu. DaekTpoHHas noyTa. JJoctyn kK mHGOpMalnOHHBIM
pecypcam. 3amurta wuHopmanuu. I[loHsTHe ©0€30MAaCHOCTH KOMIBIOTEPHOW HWH(OpPMALUK: HAJIEKHOCTh
KOMIIBIOTE€pPA, COXPAHHOCTh JAHHBIX, 3alUTa OT BHECEHUS H3MEHEHMH HEYNOJHOMOYeHHbIMU 50 mnuumamw,
COXpAaHEHHE TalHbl MEPENUCKU B IIEKTPOHHOW CEeTH AJITOPUTMBI 3alIUThl MHQOPMAIMK: METOJbl 3alUTH,
KOMIIBIOTEpHBIE BUPYChl M OopbOa ¢ HUMH. MeToapl peaau3aluy 3allUThl UH(POPMALMU: MPOTPaMMHBIE,
anmnapaTHble, OpraHU3al[MOHHBIE.

4.3. Nudopmarmonnsie cucteMbl. CHUCTEMBI yrpaBiieHUs OaHKamMu U 0a3zaMu JaHHBIX. PensiuoHHas MOIeINb
naHHbIX. CTpyKTypa 3amucH, METOoJbl JocTyna K uHpopmanuu. OOMEH JaHHBIMH C APYTUMHU IMPHIOKEHUSIMU
WINDOWS: TekcTOBBIMU pelakTOpPaMHU U 3JIEKTPOHHBIMH TaOIHMIIAMU.

4.4. PensunonHas 6a3a nanusix ACCESS. I'maBHOe 0KHO, MEHIO KOMaHJ, MaHeab UHCTpyMeHTOB. Co3nanue u
OTKpbITHE 0a3bl JaHHBIX. BBOJX M pegakTUpoBaHUE NaHHBIX B pEXKHUME TaOIUIBI U PEXKUME KOHCTPYKTOpA.
dopMHUpOBaHUE 3aITPOCOB. 3aMPOCHI MPOCThIE U MHOTOTAOIMYHbBIC, 3aMpOChl ¢ yciaoBusMH. Co3qaHue OTYETOB H
dbopm. Texnonorus peanuzainuu npocreimux 3anad cpeacreamu CYBJ] ACCESS.

2 cemectp — [IpodpuabHoe mporpaMMHoe obecnedeHne 115 penieHne 3a1a4 npogeccuoHaIbHOI
NeSATETbHOCTH

Paspen S. IIKM Python u oco0eHHOCTH ero peaqM3aunMu VIS pelICHUs] PACYETHBIX 32424 B XMMHH H
XMMHMYeCKOH TeXHOJIOTHH.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIN S3bIK MporpaMMmupoBanust Python: 0630p. OcoOenHoctu u cBoiicTBa
00BbekTHO-OpreHTHpoBaHHOTO NporpammupoBanus (OOII). Co3znanue u ucnoap3oBaHue IucTpudyTuBa Anaconda.
Wndpactpyxrypsl Spyder, Jupiter, cTpykTypa si3bika. OCHOBHBIE CTPYKTYpPbI JAHHBIX (CIIUCOK KOPTEX, 0OBEKThI) U
ornepanuy Haj HUMU. AIroputMbl. OCHOBHbBIE aJITOPUTMUYECKUE KOHCTPYKLUU (CII€0BAHNE, BETBICHUE, [IUKJIIbI)
u ux peanuzauus B Python.

5.2. BBenenue B mporpammupoBaHue Ha si3bike Python. CTpykTypa mporpamMmsbl, OTCTYIBI, MOIYJIH,
onepaTopel, GYHKUHUH (MMEHOBAHHbIE U aHOHUMHBbIE), 0cOOeHHOCTH. CTaHAApTHBIE U HECTaHJAPTHbIE (QYHKIIUU
Python (o61ero HazHaueHust, MaTeMaTH4eCKHEe, 00pabOTKa CTPOK, BBOJI/BBIBOJ).

5.3. Pa3zpaboTka aqropuTmoB, NMporpaMMHpoBaHHe U oTiajgka nporpamMm Ha Python (B cpenme Spyder).
VYupasnstomue koHcTpyKuuw if, for, while.

5.4 OOG30p mpeaMeTHO-OpUEHTHUPOBAaHHOW OuOnMHoTeKkn Moxynel Python nns HaydyHBIX M HMHKEHEPHBIX
BbruKcneHuil SciPy (Moxynu scipy 1 numpy, a Takxke matplotlib), cpaBuenne ¢ MATLAB. OcHoBHas cTpykTypa



naHHbIX NumPy [Uisi BEKTOpHBIX U MaTpU4HBIX BbluucieHUi ndarray. OcoO€HHOCTH BBINOJHEHUS ACHCTBUI Haj
MaTpHllaMH (CJI0’KEHUE, BBIYMTaHUEe, YMHOXKEHUE, oOpanieHue) Ha s3bike Python. Inpopmanuonnbie MaTpuuHble
byakuun (HOpMa, ompenenuTeNb, panr). Meroasl ndarray — T, copy, shape, size, ndim u ap., UHIEKCHpOBaHHUE,
MaTpu4YHOE Tpou3BeAeHUE W (QyHKIMU Moayas numpy len, shape, zeros, eye, dot, isclose, linspace, gradient,
linalg.det.

5.5 Tloctpoenue rpapuxkoB B Python c wucnonb3oBanmem Mmoxayns matplotlib. ®@yuxinuum — Momyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mapamMeTpoB U aHHOTUPOBAHHUE
rpaduKoB.

Pa3znesn 6. MeToabl BbIYHCAMTEILHOM MaTeMaTUKU. OCHOBHbBIE 3Tanbl pelieHus 3aaa4 Ha DBM. Pemenne
CHCTeM JIUHEHHBIX ajredopanyeckux ypasuenuii (CJIAY).

6.1. [IpsiMble ¥ UTEpaLlMOHHBIE YUCICHHBIE METOAbl. DJIEMEHThl TeOpUH Nnorpemnocteil. [lonsTrue HOpMBI.
Ocob6eHHOCTH MaITUHHOW apudMeTUKH (KpaTkuii ToBTOp). OCOOCHHOCTH BBHITIOJHEHUS ACUCTBUN HAJl MATPUIIAMHU
(cmoxeHue, BbIUMTAaHUE, YMHOXKEHUE, oOpamieHue) Ha si3bike Python, mHdopmanmonHsle MaTpuyHble (QYHKIIUU
(HOpMa, oTIpeIeTUTENb, PAHT).

6.2. Pemienue cucreM auHeHbIX anreOpanueckux ypaBHenuit (CJIAY). Iloctanoska 3anauun. [Torpemnocru.
Metonpl ¢ ucnonb30BaHUEM OOpaTHOM MaTpuilbl U MeTol mpocTbix utepauuid. Pemenue CJIAY B Python c
WCIIOJIb30BaHUEM MOyJsiel numpy.linalg u scipy.linalg. u ¢ynkuwuii det, rank, inv, cond, norm, solve.

6.3. O030p wmetomoB pemenus CJIIAY. BeruuciautenpHas yCTOWYHUBOCTh, CXOJUMOCTH METOJIOB.
OO0ycCOBIEHHOCTb CUCTEMBI JTMHEHHBIX anredpandeckux ypaBHeHuil (CJIAY) u uncino 00ycioBIEHHOCTH.

Pazgean 7. O0pabdoTka pe3ybTaToB U3MepeHHsI OHOH BeJUYUHbI. [Ipudimnxkenue pyHKUMH MHOTOYIEHAMM
C OJHOH He3aBHMCHMOW mnepeMeHHONi. Pemenune cucrem HeauHelHbIXx ypaBHeHuil (CHY) uncieHHbIMH
MeTOoJaMH.

7.1. O6paboTKa 3KCIIEPUMEHTANIbHBIX JaHHbIX. TO4YeyHble U HMHTEpBaJbHbIE OLleHKU. DyHkuuu Python.
Omnpenenenue kpurepus CThIOIEHTA

7.2. llpubmmwkenne GyHKIUHA. MeToapl HHTEPIIOJISIIIMN 3aBUCUMOCTEHN ¢ OJTHOW HE3aBUCHUMOM IMEPEMEHHOM.
WuTepnonsuronsslii MHOrouneH Jlarpanxa, peanmsanus B Python.

7.3. Ilpubmmkenue GyHkunii. MeToapl anmmpoKCUMAaIHN 3aBUCUMOCTEHN € OJTHOM He3aBUCUMOM IIEPEMEHHOM.
Meton nammenbnx kBaapatoB (MHK). Hcnonb3oBanue ¢ynkuuii Python mns anmpoxcumanuum m MHK
scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

7.4.. Anroput™bl MeTOoja mpocToi utepauuu U meroaa Hetotona - Padcona ans pemwenus CHY. Ckopocts
CXOJAMMOCTH, OLIEHKHU MorpemHocTy. Peanuzanus meronos B Python.

7.5. Meroauka MCTIONb30BaHUs periaresneil B Moayse scipy.optimize, pyHkuuu root scalar, root.

Paznen 8. Pemenue 3aja4 MHOroMepHO#l ONTHMH3AIMM YHCJICHHBIMM MeTOJAMH. AHAJM3 U pelleHHe
auddepeHINATBHBIX YPABHEHHI YHCJIEHHBIMH METOAAMH.

8.1. Knaccudukanus 3amad U METOJOB ONTHUMH3aUUMU. MeToJ TIpaaueHTHOro crycka. MeTon
nedhopMupyeMoro MHOrorpanHuka. Peanusamus metonoB B Python.

8.2. Berpoennsie Metonbl SciPy. Beibop pemarenst B Mmoayne scipy.optimize Berpoennsie Mmetonbl SciPy,
¢byHKIIMM minimize scalar, minimize.

8.3. Anroput™Mbl METOAOB pelieHus aAudQepeHuuanbHbIX YypaBHeHUW. Mertoasl Diinepa U ero
Moupukanuu. Peammzanus meronos B Python. Beibop pemarens B moayne scipy.integrate, ¢dyHkiuu solve ivp,
solve bvp.

4. O0beM TUCHUILUIMHBI U BUbI y4eOHOH padoThl

Cemectp
Bcero
Bun yqeOHoM paboThI 1 cemectp 2 cemectp
3E AIfIa)I. 3E AI:IaI[. 3K AlfIaI[_




O01mas Tpya10eMKOCTh 6 216 4 144 ) 7
AUCHUTLIUHBI
KonrakTHasi paboTa — ayIuTOpPHBIE 3,78 136 2,36 85 1,42 51
3aHSATHS:
B TOM 4HCJI€ B GOpME MPAKTUIECKOM 1 36 0.5 13 0.5 13
MTOJITOTOBKH
Jlexmm (JI) 0,47 17 0,47 17 - -
[Tpaxtnueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
B TOM 4HCJI€ B GOpME MPAKTUIECKOM 0.5 18 0.25 9 0.25 9
MTOJITOTOBKH
Jlaboparopusie pabotsi (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4HCJI€ B GOpME MPAKTUIECKOU 0.5 13 0.25 9 0.25 9
MTOJITOTOBKH
CamocrositeabHas padora (CP) 1,22 44 0,64 23 0,58 21
[TepepaboTka yuebHOTO MaTepuaa 0,06 2 0,06 2 - -
[ToaroroBka K MpaKTUYECKUM 0.17 6 0.06 ) 0.11 4
3aHITHIM
[ToaroroBka k 1a60paTOPHBIM 0.31 11 0.06 ) 0.25 9
pabotam
[ToaroroBka K sK3amMeHy 0,36 13 0,36 13 - -
[ToaroroBka K MPOMEKYTOUHOMY 0.17 6 0.06 ) 0.11 4
KOHTPOJTIO
Jpyrue BUIBI CAMOCTOATEIBLHOM 0.17 6 0.06 ) 0.11 4
paboThI
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonrakTHas camocrositenpHas paboTa 0.4 0.4 -
CaMOCTOATETFHO U3YUECHUE PA3ICTIOB 1 35.6 1 35.6 - i
JVCITATUTAHBI
Bua uTtoroBoro KOHTpoJIs: JK3aMeH 3auyer
Beero CemecTtp
B yue6HOi paGoTI 1 cemectp 2 ceMecTp
3E Akan. 3E AcTtp. 3E AcTtp.
9, 9, 9,
O01mas Tpya10eMKOCTh 6 162 4 108 ) 54
AUCHUTLIUHBI
KonrakTHasi paboTa — ayIuTOpPHBIE 3,78 102 236 | 63,75 | 1,42 | 38.25
3aHSATHS:
B TOM 4HCJI€ B GOpME MPAKTUIECKOM 1 27 0.5 13.5 0.5 13.5
MTOJITOTOBKH
Jlexmum (JI) 0,47 | 12,75 | 047 | 12,75 - -
[Tpaxtuueckue 3ansarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75




B TOM 4HCJI€ B (OpME MPAKTUIECKOM 0.5 13,5 0,25 6,75 0,25 6,75

IIOATOTOBKH

Jlaboparopusie padboTs! (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM 4ucie B popMe NpaKTUIECKOM 0.5 13,5 0.25 6.75 0.25 6.75
IIOATOTOBKH

CamocrositesabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

IlepepaboTka yueGHOro Marepuaia 0,06 1,5 0,06 1,5 - -

HOHFOTOBKa K IIPAKTHYCCKUM

0,17 4,5 0,06 1,5 0,11 3
3aHITHUSIM

[ToaroroBka k 1a60paTOPHBHIM 031 | 825 0,06 1.5 0.25 6.75

pabotam

ITonroroBka K sK3amMeHy 0,36 | 9,75 0,36 9,75 - -
[ToaroToBKa K MPOMEKYTOTHOMY 0.17 45 0.06 1.5 0.11 3
KOHTPOJTIO

Jlpyrue BHIBI CaMOCTOSTEIBHON 0.17 45 0.06 1.5 0.11 3
paboThHI

Buabl KOHTpOJIs

3auer - - + +
IK3aMeH + + - -
KonrtakTHas camocrositenbHas paboTa 0,3 0,3 -
CaMOCTOSTETHHO N3YYCHUE PA3ICIIOB 1 26.7 1 26.7 - i
JIACLIMILTHHBI

Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer

5.2. IlucuuniauHbl 4acTH, (POPMUPYEMOi YYACTHUKAMH 00pa30BaTeIbHbIX OTHOIIEHHH (00513aTe/IbHbIE
BapMATHBHbIE JUCHMILIIUHBI)

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHbBI
«IIpoueccsl U anMapaTbl XUMHYECKOH TEXHOIOT I

1. Heap mucuMniauHbl — cQopMHpOBaTh NPEACTABIECHHWE O BUIAX U XapaKTEPUCTUKAX THUIIOBBIX
TEXHOJIOTHYECKUX IPOLECCOB M TEXHUYECKOM OOOpYy/IOBAaHUHU, MPUMEHSEMOM B XUMHUKO-TEXHOJOTHYECKOM
MIPOM3BOJICTBE, @ TAK)KE€ BMECTE C JUCIUIUIMHON OO0IIeld XMMHMYECKON TEXHOJIOTMU CBS3aTh OOLICHAYYHYIO U
OOLIEMH)KEHEPHYIO MOJrOTOBKY 00yYaroIMXcsl JUIsl MOANOTOBKU OakaiaBpoB K MpodeccnoHalbHOM 1eATenbHOCTH
B HAay4yHO-HCCJEI0BATEIbCKOW, OpPraHU3allMOHHO-YIIPaBICHYECKOH, 3KCIEPTHOMW, HAJA30pHOM M HMHCHEKLIHMOHHO-
ayIUTOPCKOM 00JIACTSX.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICHA JOJI/KEH:
OO6uamate caeayOMKUMH YHUBEPCATbHBIMUA KOMIIETCHIIMSIMU U HHAUKaTopaMu ux aoctwkenus: YK-1.1; VK-
1.2; VK-1.3; YK-1.4; YK-2.3; VK-2.10.

3names:

— OCHOBBI TEOPUM IE€PEHOCAa HMIYJIbCa, TEIUIa U MAacChI;IPUHLMIBI (PU3NYECKOTO MOACTUPOBAHUS
IIPOLIECCOB; OCHOBHbIE YpPaBHEHUS [BU)KEHUS XKUAKOCTEH; OCHOBBI TEOPHM TEIUIONEpPEAayd; OCHOBBI TEOPHUH
Maccorepesiaud B CHCTEMax cO CBOOOJHOW W HENOJBWKHOM rpaHMLeld paznena (a3; THUIIOBbIE IMPOLIECCHI
XMUMHUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIME alllapaThl U METO/Ibl UX pPacyeTa;

— METO/bl IOCTPOEHUS IMIIUPUUYECKUX U TEOPETHUECKUX MOJIENIEN XUMHUKO-TEXHOJIOTUYECKUX ITPOLIECCOB.

Ymemo:

— ONpEeNeNsITh XapakTep ABMKEHHS KUAKOCTEH U T'a30B; OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOB TEIUIO- U
Maccorepeiayn; paccuMThiBaTh HapaMeTpbl U BBIOMpATh ammaparypy i KOHKPETHOTO TEXHOJIOIMYECKOIro
rporiecca;



— paccuuThIBaTb OCHOBHBIE  XAapaKTEPUCTUKH XMMMKO-TEXHOJOIMYECKOro Ipoliecca, BbIOMpPATh
PalOHAIBHYIO CXEMY.

Braoemy:

— METOJaMHU TEXHOJIOIMUECKUX PACUE€TOB OT/IEIbHBIX Y3JI0OB U JeTallell XUMUYECKOr0 000pYyI0BaHMS;

— HaBbIKaMU POEKTUPOBAHMS TUIIOBBIX allapaTOB XMMHUECKON MPOMBIIIIICHHOCTH;

— METOJaMH ONPE/ENICHUs PallMOHAIBHBIX TEXHOJIOTMUECKUX PEKUMOB pabOThl 000PYAOBAHHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.
Paszpen 1. I'mapoanHaMuyecKue Npouecchbl U annaparbl XMMUYeCKOH TEXHOJIOT UH.
1.1. Beenenue B nucuuminay. OCHOBHBIE MOHATHUS U ONPEICIICHUS.

[Ipenmer nucuumiusasl «llpoueccel U ammaparbl XUMHUYECKOM TexHojorum». Kiaccudukanus mpoieccos.
HenpepsiBHBIE U ITEpHOANYECKHE, CTALIMOHAPHBIE U HECTALMOHAPHBIE MPOLECCHI.

OcHOBHbBIE 3aKOHOMEPHOCTH IPOLIECCOB U 00IKE MPUHLUIIBI pacyeTa annapaToB XUMHUYECKON TEXHOIOTHH.

Kunxoctu u rasel. Knaccuduxauus xunkocreid. neanpHas xuakoctsb. KanenbHble U yOpyrue »KHAKOCTH.
Cunbl, nedcTByIOIIME B JKUJIKOCTH: MaccoBble W IOBEPXHOCTHbIe. HampspkeHus B KHAKOCTAX M rasax
(TaHreHMAaIbHbIE U HOpMaJIbHbIE). CBOICTBA JKUIKOCTEH.

Mogenb HenpepsiBHOM cpenbl. [lonaTre Gpuznyeckoro aneMeHTapHoro oobema.

1.2. OCHOBBI TEOpPUH MEPEHOCA.

OcHOBBI TeOpUHU SIBJICHUI IEpeHOca: aHalU3 MEXaHHW3MOB, MOJEIHUPOBAHHUS U Pa3pabOTKU 000OIIEHHBIX
METO/IOB  pacyeTra THIPOMEXaHMYECKHUX, TEIUIOBBIX K  MacCOOOMEHHBIX MPOIIECCOB U  alIapaTos.
DEeHOMEHOJIOTMYECKUE 3aKOHBI ITIEPEHOCAa UMITYJIBCA, MACCHI M SJHEPTUN. MOIEKYIISIpHBIA U KOHBEKTUBHBIN IIEPEHOC.
OO01ue 3aKOHOMEPHOCTU THAPOAMHAMMKY, TEIUIONEepeaun U Maccoleperaun. B3auMocBsa3b 3THX MPOLIECCOB B
IIPOMBIIIIEHHOM anmaparype. Poib siBlIeHHI NTepeHoca NpU XUMAYECKUX IIPEBPAIICHUAX.

MarepuanbHble U SJHEpreTuYecKue (TEMIoBble) OanaHChl; ONpeAeIeHIE MAaCCOBBIX TOTOKOB U SHEPT€TUUYECKHUX
3aTpaT. YCIOBUS DPABHOBECUS M OIpEENIEHUE HaIlpaBJieHMs] IpolLeccoB mepeHoca. OOmui BuA ypaBHEHUU
CKOPOCTH MPOLIECCOB; ABMKYIIHUE CUJIbl U KHHETHYECKHUE KOA(h(ULneHThl. JIMMUTUPYIOLIUE CTAIUU.

1.3. 'mapocraTuka.

Huddepenunanbupie ypaBHeHHs paBHOBecHs Disepa. [lokosiascs >KMAKOCTh MO IeHCTBUEM CHIIBI TSDKECTH.
OcHoOBHOE ypaBHEHUE rUapocTaTHKU. [[pakTHyeckue npuaokKeHus: OCHOBHOTO YPAaBHEHUS IUAPOCTATUKU.

1.4. T'uapoauHamMuKa.

bananc cun npu ABMXKEHHMH BSI3KOM HEC)KMMAEMOM >KHJIKOCTH. YpaBHEHUE HEPa3pbIBHOCTU (CIUIOMIHOCTH)
noTtoka. YpasHeHue Hapbe-Crokca u ero pu3ndeckuii cCMbICI.

[logo6Hoe mnpeobOpazoBanue ypaBHeHus HaBbe-Ctokca. be3pasMepHble NI€peMEHHBIE - KpUTEPUU
rujipoarHamudeckoro mnoaobus (Ditnepa, PeliHonbaca, ®@pyaa, TOMOXPOHHOCTH), UX (PU3MYECKUH CMBICI;
napaMmeTrpuieckue kpurepuu. KpurepuanbHoe ypaBHEHHE JBUKEHUSI BI3KOM JKUIKOCTH.

VYpaBHeHue ABUKEHUs Diepa. JHEPreTUUECKU OallaHC CTAIlMOHAPHOTO JBWKEHUS MJICATbHOM KUIKOCTH.
VYpaBuenue bepHymm mis waeaqbHOW M peambHON KUAKOCTH. Ero mpakTuueckwe NpHIoKeHUs (MCTEYCHHE
xuakocred, Tpyoka [luro-Ilpanarns). [TpuHIMIBEI U3MEPEHUsT CKOPOCTEH M PACX0JI0B KUIKOCTH JAPOCCETHHBIMHU
npubopaMu M MHEBMOMETpHUYECKMMM TpyOkamu. OrmpeneneHHEe pacxXoJ0B MPH HCTEUEHUM >KUJKOCTEH dyepes
OTBEPCTHS WM HACAJIKH.

'unponuHamMuyecke pexxuMbl ABMKEHUS KUAKOCTEH: TaMUHAPHBIA U TYpOYJIEHTHBIMH.

UYucno PeitHonbaca u ero KpuTuyeckue 3HaueHHUsA. MexaHu3Mbl JTAMUHAPHOTO U TYpOYJIEHTHOTO TEYEHH.
[Tonsitue TypOynentaoctu. [lpeacraBienus o ruipoIMHAMUYECKOM [TOTPAHUYHOM CJIO€ IIPU TEYEHUH O TpyOaM U
KaHajaM | Npu 00TEeKaHUU TeJl.

Pacuer amamerpa TpyOOINpPOBOJOB M ammapaToB; BBHIOOP CKOPOCTEH MOTOKOB M ONTHUMAJIBHOTO JHamMeTpa
TpyOOIIPOBOJIOB.

Pacrnipenienenne ckopocteil mo paauycy TpyObl MOCTOSIHHOIO CEUYEHHS! MpPH JIAMUHApHOM CTalMOHAPHOM
TEYEHUU.

Teuenue B TpyOax u kaHanax. Onpeaessroui MonepeyHbId pa3Mep MOTOKa B KaHAIAX MPOU3BOJIBHON (hOPMBI:
TUAPABIMYECKUI PaInyC, SKBUBAJICHTHBIN JUAMETP.

I'unpaBnuueckoe CONMpPOTHUBIIEHUE MPU TEUEHUU KUJKOCTEH U ra3oB. Pacuer morepp Ha TpeHHE (ypaBHEHHE
Hapcu-Beiicbaxa) u Ha MecTHble conpoTuBiieHUs. COOTHOILIEHUS M HOMOTpaMMbl JJis pacueTa KodpQuireHra




TpeHHsl. 3aBUCUMOCTH MEXAY PacXxoJ0oM M IepenagoM jaaBiieHus. Pacuer Hamopa ajs mepeMenieHust KuaKocTei
yepe3 CUCTeMy TpyOOIIpOBOJIOB U aIlliapaToB.
1.5. Ilepemenienne sKUAKOCTEM.

[lepemenienne >KUAKOCTEH C MOMOUIBIO MAIMH, NOBBIMIAIOMMX JaBieHHe. OObeMHble (TMOpILHEBLIE,
pPOTaLIMOHHBIE U JIp.) U JTUHAMHUYECKHE (LIEHTPOOEKHbIE, OCEBbIE U Jp.) Hacochl. OCHOBHbBIE MapaMeTpbl pabOTHI
TUJPaBINYECKUX MAIMH: TPOU3BOIUTEIIBHOCTD, HAIIOP, MOIIHOCTh, KIT/I.

Pacuer Hanopa 1 notpediiseMoil MOIIHOCTH; OO0 ABUTaTeNs K Hacocy. OnpeseneHue T0MyCTUMON BbICOTHI
BCachIBaHUS. SIBJIeHNE KaBUTALIMU U €r0 IPEJOTBpAIllCHHUE.

Ocob6enHoctTr pabOThI, COMOCTABICHUE M 00JIACTU TTPUMEHEHHUS OCHOBHBIX THUIIOB HACOCOB - IIEHTPOOEKHBIX,
MOPIIHEBBIX (TUIYHXXEPHBIX) U 1p. CBs3b Hamopa, MontHoCcTH U KIIJl ¢ mpon3BoauTeIbHOCTHIO (XapaKTepUCTUKHI
HacocoB). PaboTa HacoCOB Ha CETh M X BBIOOP; PETYIMPOBAHHUE TPOU3BOIUTEILHOCTH.

Paspnen 2. TenioBbie Npoueccsl ¥ annaparbl XHMUYECKONW TEXHOJIOTHH.
2.1. OCHOBHbIE MOHATHUS U ONPENIECICHUS B TEIJIONEpeIaye.

OcCHOBHBIE TEIUIOBBIE NMPOLIECCH] B XUMUYECKOM TEXHOJIOTUU: HArpEeBaHUE U OXJIAXKIEHUE, KOHIEHCAIUs TapoB
Y UCIIAPEHUE KUIKOCTEH.

CranuoHapHbIii U HECTAMOHAPHBIM MEPEHOC TEIUIOTHL. TemmepaTypHOEe MoJie, IPaJUeHT TeMIepaTypbl U
TEIUIOBOM MOTOK; TeIUIoNepeaada U TEIIooTAaya. TeMIepaTyponpoBOJIHOCTh — TEIJIOMHEPLHMOHHBIE CBOMCTBA
Cpebl.

2.2. Ilepenoc sHepruu B GopMe TEIIOThI.
TenoBo#t OanaHCc Kak YacTHBIN cilydaill sHepreTuyeckoro Oananca. OnpezaeneHue TEIIOBOM HArpy3K amnmapara
IIpU U3MEHEHUH U 6€3 U3MEHEHUS arperaTHoro cocTosiHus. Pacxos rerngonocuTene.

JuddepenunanbHoe ypaBHEHHE IepeHoca SHepruu B ¢opme TemnoTel, ypaBHeHHe Pypne-Kupxroda u
TEIJIONPOBOTHOCTH.

CranuoHapHbIi MEepeHOC TEIJIOTHl Yepe3 IUIOCKME M LWIMHApUYecKue cTeHku. CodyeTaHue MeXaHH3MOB
MepeHoca TeIIOThI (TEMI0NPOBOJHOCTH, KOHBEKIIUH, U3JTyUEHUs).

KonBektuBHBI mnepeHoc TemnoTsl. be3pasmepHbie nepemenHble — uncna Hyccensra, Ilekie, Ilpanaris,
I'pacroda, @ypre. Pacuer kordhPummeHTOB TETIIOOTAaYN TPH BHIHYKACHHON M €CTECTBEHHOW KOHBEKIIUH.

TenmmooOMeH mnpu wu3MeHeHMH arperaTtHoro coctossHus. Konpencanus mapoB. ®dopmyna Hyccensbra.
TennooOMeH pu KUIEHUH.

PannanTtHbI Tenonepenoc. BzanMmHoe usitydenne ten. PaauaHTHO-KOHBEKTUBHBIN IEPEHOC TEIIOTHL. PacyeT
MOTEPb TEIIOTHI annapaTaMu B OKPYKaroIlyIo cpey U TeII0BoH u3osauuu. OCHOBHOE ypaBHEHHUE TEIUIONEPEIayuH.
2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaua B IMOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJJIUTUBHOCTb TEPMHUYECKUX COINPOTUBICHUM.
Cpennsas aBmkyias cuia terionepenaun. OnpeneneHue CpeHe ABMXKYILEH CHUIIbl B ammaparax pasIndyHbIX
KOHCTpYKUUH. B3auMHOe HanpaBiieHue IBUKEHUS TeIJIOHOCUTeNel. Pacuer moBepXHOCTH TEMI00OMEHHUKOB.

CriocoObl 1oABOJIAa M OTBOJA TEIUIOTHI B XUMHYECKON TexHoJioruu. TpeboBaHus, NpEeabsBISIEMblEe K
TerioHocuTensiM. O00rpeB BOASHBIM IapoOM, BBICOKOTEMIIEPATYPHBIMU OPraHUYECKUMHU TEIIOHOCUTEISIMH,
TONOYHBIMU Ta3amMu. CriocoObl 31eKkTpoodorpeBa. OTBOJ TEIJIOTHI BOJOM, BO3JYXOM M HHU3KOTEMIEpaTypHbIMU
TEIJIOHOCUTEIISIMU.

TennooOMeHHble anmaparhbl; WX Kiaccuukanus. OCHOBHbIE THUIBI MOBEPXHOCTHBIX TEIJIOOOMEHHUKOB
(TpyOuatble, TMJIacTHHYAThIe, ammaparbl C [EPEMELIMBAIOIIMMU ycTpoilcTBamMu U T.1.) CMecurenbHbIe
TEIUIOOOMEHHUKH: TpaJupHU, KOHAEHCATOpHl cMeleHUs. BpiOOp oONTUMalIbHBIX KOHCTPYKUMH M YCIOBHIA
SKCIUTyaTallMy TeIUIOOOMEHHBIX amnmnaparoB. (OCHOBHbIE TEHIEHIIMM COBEPIIEHCTBOBAHUS TEIIOOOMEHHBIX
anmnaparos.

Pa3nen 3. [Ipouecchl M anmapaTsl pa3iejleHHs TOMOTeHHBIX CHCTEM (OCHOBHbIE MACCOOOMEHHbIE MPOIECCHI).
3.1._OcHOBHBIC TOHATHS U OTIPEICICHHS B Maccomepeiaye.

Knaccudukanus mporeccoB maccooOMena. OCHOBHBIE TIOHSTHS U onpeaeneHus. [Ipomeccsl co cBOOOIHON 1
(dbukcupoBaHHOM TpaHUIEH pasnena a3z u ¢ pazgensonieii ¢aszpl meperopoakoit (memobpanoit). Hocurenu u
pacmnpenensembie BemecTBa. CriocoObI BRIpaKEHUS cocTaBa (as.




OU3NKO-XUMHUYECKHE OCHOBBI MacCOOOMEHHBIX IpoleccoB. PaBHOBecHblE YCIOBHUS M OIpEIeNIeHUE
HaIpaBJIeHUs NepeHoca BelecTsa u3 (assl B hazy. Koapduuuents pactipenenenus. [lonstue o macconepenaue u
MaccooTaaye.

KoHueHTpauroHHoe mnoJie, rpaJiu€HT KOHIEHTpAIMK, OOIIMN M YAEIbHBIM MOTOK Macchl. MosekynspHas
nu(dy3us B KUAKOCTAX, razax (1mapax) U TBEpAbIX Telax.

3.2. MexaHHu3MBbl IEPEHOCA MACCBHL.

VYpaBHeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCA MACChl B OMHAPHBIX Cpeax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPO(GUIN KOHUEHTPALUNA U CKOPOCTEH B MOTOKAX.

Koadpunuentsr Maccootnaun. OCHOBHBIE MOJIENIbHBIE MPEACTABICHUS O MEXAaHU3ME MacCOOTIauH.

MonenpoBanue KOHBEKTUBHOTO MaccooOMeHa. Yucna Hyccenbra, Ilexie, Ilpannrns, ®@ypse u nap., ux
¢bu3nyecKkuil CMBICI, AQHAJOTUU C TEIUIOBBIM MOJOOMEM NPUMEHUTENBHO K Ta3aM M KHUAKocTAM. Pacuer
K03((ULIMEHTOB MacCOOT/IauM B allliapaTrax pa3uyHbIX TUIIOB 10 YpaBHEHUSAM ¢ Oe3pa3MepHBIMH [1€PEMEHHBIMHU.

Macconepenaya. OcHOBHOe ypaBHeHHE Macconepenauud. CooTHOLIEHHE MEXIy Kod(ppuuueHTaMmu
Maccomepeayd M MaccooTHauyd, aJJUTHUBHOCTb JAU(PPY3MOHHBIX CONPOTHBICHUN. MHTeHCHpUKanus
Maccorepeauu MyTeM BO3IeHCTBUS Ha TUMUTHPYIOIIYIO CTa/IUIO.

Bnusinue ycnoBuii (TeMieparypsl, JaBieHUs, KOHLIEHTpAllMil) Ha HAaIpaBJIEHUE MaccolepeHoca Ha IpUMepax
abcopOuuu; TpUHLIMIIBI BBIOOpa aOCOPOEHTOB.

3.3. ®a30B0OE PABHOBECHE.

MarepuanbHblii OanaHc HENPEPHIBHOTO YCTAaHOBUBLIETOCS MpOLEcca MPU Pa3IUUHbIX CIIOCO0aX BBIPAXKEHUS
cocTaBoB (ha3 U UX pacxoJ0B; ypaBHEHUS pab0OUYMX JIMHUH.

[IpenenbHble KOHLEHTPALMU paclpeessieMoro KOMIIOHEHTa B OTAAlOIled M H3BJIeKawoomed (azax ans
MIPOTUBOTOYHBIX MPOLECCOB. MaKCUMalbHO BO3MOJKHAsl CTENEHb H3BJICYEHUS, MUHUMAJIbHBIA UM ONTUMAaIbHBIN
pacxo/ipl u3BJeKaroei Gasbl.

3.4. Metoabl pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacuer nonepeunoro ceuenus (AuaMerpa) KOJOHHBI; PEIEIbHO JIOMYCTUMAs U 3KOHOMUYECKH ONTUMANIbHAS
CKOPOCTH CILIOLIHOM (pa3bl.

PannonanbHbIi BBIOOP B3aUMHOTO HaIlpaBJICHUS JBMKEHHUS (a3 U OpraHU3allM MOTOKOB B MaCCOOOMEHHBIX
anmnaparax. Pacder MaccoOOMEHHBIX TPOLECCOB U amlmaparoB s CUCTEM C OJHHMM pacHpeiesieMbIM
KOMITIOHEHTOM. OCHOBBI pacyeTa BbICOTHI MACCOOOMEHHBIX aIapaToB C HEMPEPHIBHBIM U CTYIIEHYAThIM KOHTAKTOM
¢a3. J[Ba OCHOBHBIX METOJa pacuera: Ha OCHOBE KOX(D(OUIIMEHTOB MacComepenadyd W Ha OCHOBE IOHSATHUSA
TEOPETUYECKON CTyreHu pasjaeneHus. [lonsTue uucna eauHUIl IepeHoca U BBICOTHI €IMHUIBI IepeHoca. dakTop
Maccomnepenaun. CpenHsis ABMKYILas Cuila Macconepeaun. BiusiHue npo10JibHOTO NepeMelIMBaHts Ha CPEAHIO
NBIDKYIIYIO cuily Maccomepemauu. Ilpomeaypa pacdera, OCHOBaHHass Ha OOBEMHBIX KOIPHUIIMEHTAX
Maccomnepenauu. I'papuueckuil 1 aHaTUTUYECKUN METO/IbI pacyeTa.

Pacuer BbIcOTBI MacCCOOOMEHHBIX aNMapaToB CO CTYNEHYAThIM KOHTaKTOM (a3. DPpPEeKTUBHOCTH CTYNEHU IO
Mbpdpu. Casi3p uncna eaunul nepeHoca u jokaiabHoro KIIJ[ crymenu mo Mbpapdpu. UucneHHslid pacdyer «oT
CTYNEHU K CTYNEHW» M ero rpaduyeckas WHTEpIpETalus C HCIOJIb30BAHUEM «KHHETHUECKOW JIMHUNY. YUeT
cTpykTypsl moTtokoB u KIIJ[ Tapenku. OcobeHHOCTH pacueTa TapeiapbdyaTbiX KOJOHH HA OCHOBE MOHSTHS
TEOPETUYECKON Tapesku. Ynciao JeCTBUTENbHBIX U TEOPETUYECKUX TapeoK. D(H(HEKTUBHOCTD TapeiKH.

PannonanbHbIi BBIOOP B3aUMHOTO HaIlpaBJICHUs ABMXKEHUS (a3 U OpraHu3alli MOTOKOB B MaCCOOOMEHHBIX
anmnaparax.

3.5. AGcopbuus.

OO0mre MPUHIUITBI YCTPOMCTBA M KJIAaCCH(UKAIIMS anmapaTtoB JJisi MAaCCOOOMEHHBIX IMPOIIECCOB B CHCTEMax
"ra3(map)-kuakocts". OCOOEHHOCTH KOHCTPYKIIUN aOcopOepoB.

OcHoBHbIE TUIIBI U 00JacTU NMPUMEHEHHsI a0COpOEpOB: HACaAOUYHbIE U TapeibyaThle KOJOHHBI, alnaparbl co
CIUIOIIHBIM U CEKIIHOHUPOBAHHBIM 0apOOTaXKHBIM CJIOEM, alapaThl C JUCIEPrUPOBAHUEM KUIKOCTH.

CxeMbl  aOCOPOIIMOHHO-IECOPOIIMOHHBIX  YCTAHOBOK C  BBIJICJICHUEM M3BJICYECHHOTO KOMIIOHEHTAa |
pereHepanueit abcopoeHTa (mecopOuuei Mmpu MOBBIMICHHONW TeMIepaType, MOHMKCHHEM JaBJICHUS, OTIYBKOM
MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.




Paznenenue mucTWLISAIMEN XKUAKUX TOMOTEHHBIX CMECEH M CHKIKEHHBIX ra3oB; O0JAacTU MPUMEHEHUs U
0COOEHHOCTH MPOBEACHUSI POLIECCOB IIPU PA3TMUYHOM JIABJICHHUH.

[TapoXkMAKOCTHOE pAaBHOBECHE ISl CUCTEM C IIOJIHOW M OIPAHMYEHHON B3aMMHOM PAaCTBOPHUMOCTBIO M €T0
BIIMSIHUE Ha BO3MOXHOCTh Pa3eie€HUS] KOMIIOHEHTOB TUCTHUISIMOHHBIMM MeToaaMu. Pacuer paBHOBecus [ist
UJIeATHHBIX OMHAPHBIX CMECEH.

[Ipocras u dpakunoHHass NEperoHka; neperoHka ¢ aeduiermanueil. MarepuaibHbIil 6anaHc, pacdeT BbIXOJa
IIPOJIyKTa U €ro CPEHEro cocTaBa IpH MeperoHke OMHapHBIX cMeceld. CxeMbl yCTaHOBOK. TerioBble OalaHChl U
pacuer pacxoJI0B TEIIOHOCUTENEN [yl 3TUX MPOLIECCOB.

Pextuduxanus. OU3MKO-XUMUYECKHE OCHOBBI M OCOOEHHOCTH YCIOBUH MpPOBENEHHS MpoueccoB. CXembl
YCTaHOBOK JUIsl HENPEPBHIBHOM M MEPHOIUUECKON peKTU(UKaK OMHApHbIX cMmeceil. OcoOeHHOCTH yCTpoucTBa
anmnapaToB (HacaJOYHbIX W TapeinpbyaTblX KOJIOHH) U BbIOOpa pPEXUMOB HMX pabOThl MpU peKTHUUKAUHU (110
cpaBHEHHUIO ¢ abcopoimeit). OcOOEHHOCTH YCTPONUCTBA M BapHAHThI pabOThI HcHapuTesiel U aedIerMaTopos.

MonenpoBanue U pacueT MpOIECCOB M allllapaToB NpU HENPEpbIBHON peKTU(dUKALMK OMHAPHBIX CHUCTEM.
OCHOBBI YHCIIEHHOTO U I'padoaHaIUTHYECKOr0 MeTo10B. MaTepuanbHblil Oananc. Paboune nunun. Onpenenenue
MUHUMAaJbHOIO M pabouero duiermoBoro uucia. TermioBoil OamaHC W pacdyeT pPacxoJOB TEIIOHOCHUTENEH.
[IpyHIMOBI TEXHUKO-3KOHOMHYECKOM ONTUMHU3alUU MpU pacdyere pabdouero (¢uerMoBOro 4ucia, pa3MepoB
anmnapatypsl ¥ SHeprerudeckux 3arpar. OCHOBBI pacyeTra TapenbuaThblX U HACAJOUHBIX PEKTU(UKALMOHHBIX
KOJIOHH.

Pa3nes 4. Ilpouecchl M anmaparsl pa3jieJieHUsl TeTepOreHHbIX cucTeM (OCHOBHbIE THIPOMeXaHUYeCKue
MPoLecchl).

4.1. Paznienienue reTreporeHHbIX cucteM. OCHOBHBIC MOHATUS U METOJIbL.

Knaccudukanus )XUIKMX U ra30BbIX M€TEPOTCHHBIX CHUCTEM: CYCIIEH3UH, SMYJIbCUM, MEHBI, IbLIN, TyMaHBI.
MartepuanbHbii 0ajJaHC TPOLIECCOB Pa3/ICICHUS TETEPOTCHHBIX CUCTEM.

Onenka 3ppeKTUBHOCTU M BBIOOP ONTHMAIbHBIX MPOLIECCOB U amlapaToB JUISl pa3/ieleHUs] TeTepOreHHbIX
CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenue xuAKUX U ra30BbIX CUCTEM B IOJIE CUJI TshKecTH. Pacuer ckopocteld cBOOOJIHOIO U CTECHEHHOTO
OCAXJEHHS TBEP/bIX YACTHI] IIapO0OPa3HON U OTIMYHBIX OT Hee (POPM B 0JIE€ CUIIBI TSHKECTH.

[Ipoueccsl oTcTamBaHusi M YCTPOWMCTBO amnmapaToB pas3fesieHUs CYCHEH3WH, SMYIbCUM U mbuie. Pacuer
MOBEPXHOCTU OCAKJCHUS U IMPOU3BOJUTENBHOCTH OTCTOMHUKOB. YCTPONUCTBO U JEMCTBHE LIMKIOHOB (IIPOCTHIX U
OarapeiHbIX), THIPOLUKIOHOB.

4.3. TeueHue KUIKOCTH YePe3 HEMOABMKHBIE 3€PHUCTHIE U MICEBI00KIKEHHBIE CIIOU.

3HaueHue TUAPOJMHAMUKU 3E€PHHUCTBIX CJIOEB B Mpoleccax (UIbTPOBAaHUS, TEIUIO- M MaccooOMeHa,
reTeporeHHoro Kataiusa U Jp. OCHOBHBIE XapaKTEPUCTUKH 3THUX CJIOEB: AUCIIEPCHOCTD, yIENbHas MOBEPXHOCTD,
MIOPO3HOCTb, SKBUBAJICHTHBIN JMAMETp KaHAJIOB. PacueT ruipaBinyecKkoro COnpoTuBiIeHus cios. [ uapaBnuyeckoe
COINPOTHBIICHUE CJIOEB HACAIOK IPOMBIILIJIEHHBIX MACCO- U TEIJIOOOMEHHBIX aIapaToB.

PexxuMbl TeueHHsI TOTOKOB B HACAJA0YHBIX KOJIOHHAX. | MIpaBInyYecKoe CONPOTUBIICHUE, IBJICHUS TOABUCAHMUS,
3axJ1eObIBaHUs ¥ MHBEPCUU (Pa3 M pacueT COOTBETCTBYIOIIMX CKOPOCTEH.

I'unpomHamMuKa 1ceBIO0KKEHHbIX (KUMAIUX) ci1oeB. O0nacTh NpuMeHEeHHs ICeBA00KMKEHHs. OCHOBHBIE
XapaKTEPUCTUKU IICEBIOOXKIKEHHOro0 cocTosiHus. ['mapaBiuueckoe comportuiieHue. Pacuer ckopocTeit
MICEBJIOOKIKEHHUST U CBOOOJHOIO BHUTAHMSL, BBICOTHI ICEBJIOOKIKEHHOTO 0. OIHOPOAHOE U HEOJHOPOJTHOE
nceBaookmkeHne. OCcoOEHHOCTH TICEBAOOKIKEHHS TMOJIUANUCIEPCHbIX cioeB. IIHeBMO- M ruapoTpaHcrnopt
3€pHUCTBIX TBEP/bIX MaTEPUAIIOB.

4.4. OunpTpoBaHKE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.

Creuu¢urka MoBeIEHUS OCATKOB KAaK 3E€PHHUCTBIX CJIOEB: CXKMMAaeMble U HEC)KHMMaeMble Ocaaku. Bunel
GUIbTPOBANBHBIX HEperoposok. MDakTopbl, BIMIIOIIME HA CKOPOCTh (uibTpoBaHusa. DOUIbTpOBaHUE IPU
MIOCTOSIHHOM CKOPOCTH (PUIIBTPOBAHUA. DKCIEPUMEHTAIBHOE ONpeeeHNe KOHCTAHT YPaBHEHUS (UIbTPOBAHMSL.
Knaccudukanus u ycTpoHCTBO OCHOBHBIX THUIIOB HENPEPHIBHO U MEPUOAUYECKH padoTaromux (UIbTPOB H

GUIBTPYIOIUX LHEHTPUDYT.

4. O0beM yueOHOM TUCUMILINHBI.
\ Bua yueOHo# padoThl \ Bcero Cemectp




3E Akan. 3E AKkan 3E AKkan

g, . 4. . 4.
OO61ast TpPyA0€MKOCTh JUCIUTUTHHBI 12 432 6 216 6 216
KonrakTHasi padora - ay1MTOpHbIE 4,5 160 1.8 64 2,7 96
3aHSITHS
Jlexuu 1,8 64 0,9 32 0.9 32
Jlaboparopusie padboTs! (JIP) 0,9 32 - - 0,9 32
[TpakTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHas paboTa 5,5 200 3,2 116 2,3 84

CaMOCTOSTEIbHOE U3yICHUE PA3JICIIOB 5.5 200 32 116 23 %4

JUCIUTLINHBI
Buabl KoHTpOJIA:
OK3aMeH 2,0 72 1,0 36 1,0 36
KonTtakTHas paboTa - mpoMexyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTalus 2,0
[ToaroroBka K sK3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yueOHo# padoThl > 6
3E Actp. 3E Actp. 3E Actp.

q, q, q,
OO61ast TpyI0€MKOCTh TUCITUTLTHHBI 12 324 6 162 6 162
KonrakTHas padora - ay1MTOpHbIE 4,5 120 1.8 48 2,7 7
3aHATHUS
Jlexkun 1,8 48 0,9 24 0,9 24
Jlaboparopusie pabots! (JIP) 0,9 24 - - 0,9 24
[TpaxTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHAs padoTa 5,5 150 3,2 87 2,3 63

CaMOCTOSTEIbHOE U3yUICHUE PA3JICIIOB 5.5 150 32 %7 23 63

JUCIUTLINHBI

Buabl KoHTpOJIA:

JK3aMeH 2,0 54 1,0 27 1,0 27

KoHnraktHas padoTa - mpoMexKyTodHas 0.6 0.01 0.3 0,01 0.3

aTTecTalus 2,0

ITonroroBka K sK3amMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA pado4yeil MPOrpaMmMbl AUCHUIIMHbBI
«O01Iag XuMH4YecKas TeXHOJOT s

1. Heasb aucuuniauHbl — GOPMHUPOBAHUE 3HAHWW B OOJACTH peaM3allid XUMHKO-TEXHOJIOTHYECKUX
IIPOLIECCOB € YU€TOM (PU3UKO-XUMUUYECKHX 0COOEHHOCTEHN MPOTEKAIOLINX peaKLUii, BbIOOpa ONTUMAJIbHBIX YCIIOBUN
peanu3yeMbIX MpOIECCOB, BBIOOpa A(PPEKTUBHBIX PEAKTOPOB, NPHOOPETCHHS HABBIKOB B COCTABICHUU
MaTepUaJbHBIX W TEIJIOBBIX OajJaHCOB, B pacuere IpOIEcCCOB U PEaKTOPOB HAa OCHOBE MaTeMaTH4YeCKOIo
MOJISTUPOBAHUSI, TIOJy4YE€HUsS 3HAHWK B 00JIaCTU pa3palOTKHU IHEProcOEperaronmx XHMHKO-TEXHOJOTHUYECKUX
cucteM (XTC), 6e30TX0JHBIX U MAJIOOTXOJHBIX TEXHOJIOTUI Ha IPUMEPE COBPEMEHHBIX ITPOU3BO/ICTB.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqalomniflm JOJIZKCH:



Obnadams ClenyONMMA KOMIIETESHITUSAMA U HHauKatopamu ux noctmwkenus: YK-1.1, YK-1.2, YK-1.5.

3names:

— OCHOBBI TEOPUH XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJI0JIOTHIO MCCIIEI0BAaHUs B3aUMOJICHCTBUS XMMHUECKUX MPEBPAIICHUN U SIBJICHUN ITepeHoca Ha BCeX
MacIITa0OHBIX YPOBHSIX;

— METOJMKY BbIOOpa peakTopa U pacuéra npoliecca B HeM;

— OCHOBHBIE PEaKIIMOHHBIE MPOLIECCHl U PEAKTOPhI XUMUYECKONW U OMOTEXHOJIOTHH;

— OCHOBHBIE TMPUHIUIBI OPraHMW3allUd XUMHUYECKOTO IPOU3BOJACTBA, €r0 HEPAPXUUYECKYIO CTPYKTYpPY,
METO/IbI OIIEHKH 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemy:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKHA XUMHUECKOIO MIPOLIECcCa;

— BbIOpaTh palMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JaHHOTO MTPOIYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3P PEKTUBHOCTH MPOU3BO/ICTBA;

— BbIOpaTh 3 (HEKTUBHBIN TUI PEAKTOPA;

— IPOBECTH PacCUeT TEXHOJIOTMUECKUX IMapaMeTpOB Ui 3a/laHHOTO MpoIiecca;

— OIpEAETUTh MapaMeTpbl HaWTy4llled OpraHu3aluy Npolecca B XUMUUYECKOM PEAKTOPE.

Braoemy:

— MeToJaMH aHaiu3a 3p(EeKTUBHOCTH pabOThl XUMHUYECKUX IIPOU3BO/JICTB;

— METOJJaMH pacyeTa 1 aHaJlh3a MPOLIECCOB B XUMUYECKUX PEAKTOpaX, ONPEeSICHUS TEXHOIOTHUECKUX
MMOKa3aTeNne;

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. Xumudeckasi TEXHOJIOTHSI M XUMHYECKO€E MTPOU3BOICTBO.

1.1. OcHoBHBbIE Onpeae/IeHUs U MOJI0KEHHSI.

Xumuyeckass TexHonorus. OObEKT XUMHYECKOM TEXHOJIOTMH. MeXOoTpacieBoil XapakTep XUMHYECKOU
TEXHOJIOTUH. Pa3BUTHE XMMUYECKUX TTPOU3BOJICTB U XUMUUYECKOU TEXHOJIOTHH. MECTO XUMHUUECKOW TEXHOJIOTHH B
MIPOMBIIIJICHHOW cdepe M METONOB XUMHUYECKOW TEXHOJOTUM B HEXHUMHYECKHUX OTPACISIX MPOMBIIIJICHHOCTH.
CHUCTeMHBIN aHAJIM3 CIIOKHBIX CXEM M B3aUMOJCUCTBUH HJIIEMEHTOB CXEMBI — IMOHSATHE W COJACpKAHUE METOJA.
dusndecKkoe ¥ MaTeMaTUYECKOE MOJICTUPOBAHUE, ONPEICIICHHE U OCHOBHBIC TIOHSITHS, UX MECTO B MH)KCHEPHO-
XUMUYECKUX HCCIICIOBAHMUIX U pa3paboTkax. MecTo u 3HaUeHUE HATYPHOTO U BBHIYHCIUTEIBHOTO SKCIIEPUMEHTA.
Conepsxanue 1 3a7a4u yaeOHOTO Kypca.

1.2. XuMu4eckoe npou3BoaCTBO.

[TonaTHEe 0 XMMUYECKOM MPOU3BOJACTBE. MHOTO(DYHKIIMOHAIBHOCTh XUMHYECKOTO TTPon3BoAcTBa. ObMmIas
CTPYKTYpa XHMHYECKOTO TPOM3BOJACTBA. (OCHOBHBIE TOJCUCTEMBl XHMHUYECKOTO TpOM3BOJACTBA. (OCHOBHBIE
TEXHOJIOTUYECKNE KOMIIOHEHTHI XMUMHUYECKOTO TIPOMU3BO/ICTBA.

KadecTBeHHBIE U KOJIMUECTBEHHBIC TIOKA3ATEIN XUMHYECKOTO MPOU3BOJICTBA: TEXHOJOTHUECKHE, SKOHOMUYECKHUE,
AKCIUTyaTallMOHHBIC, COIMAIbLHBIE.

1.3. CoIpbeBble pecypchl, BOJa 1 JHEPrusi B XUMHU4Y€eCKOM MPOU3BOICTBE.

Knaccudukanus ChIpbEBBIX PpPEeCypcoB IO pa3WYHBIM TpU3HaKaM — (a30BOMY COCTOSIHHIO,
MIPOUCXOKACHUIO, UICTOUHUKAM. MUHEpaIbHOE ChIPhE (PY/ABI U TI0JIE3HBIE UCKOIIAEMBIE), OPTaHMYECKOE MPUPOTHOE
CBIpbE (TOPIOYME UCKOTIAEMBIE), PACTUTEIBLHOE M )KUBOTHOE ChIPhE, BTOPUYHOE CHIPhE — WX MCIOJIB30BAHUE U MTyTH
nepepaboTku. OCHOBHBIE CHOCOOBI TEPBUYHOM OOpabOTKH ChIpbs (oOoramieHue, OYHMCTKA, MOATOTOBKAa K
TPAHCIIOPTHPOBKE H TmepepadboTke). [loHsATHE, CYIIHOCTP M NPUMEPHI YIIYOJCHUS HCIOJIb30BAHUS CHIPBA,
KOMOMHHPOBAHMUSI IPOU3BOJICTB U KOMIUIEKCHOM MepepabOTKH CHIPHSI.
3HaYeHHWE © WCIOJIB30BaHWE BOJBI B XUMHYECKUX Mpou3BojacTBaX. lctounumkm Bombel. TpeboBaHus K
TEXHOJIOTUYECKON M OBITOBOM Boje. [IpomblliyieHHass MOArOTOBKA BOJBI M METOJABI €€ OYHUCTKH OT IPUMECEH.
OcCHOBHBIE METOJIbI KOHTPOJISI Ka4eCTBa BOJbI. DKOHOMHMS BOJIOTIOTPEOJICHHS B MPOU3BOJCTBE. BogoobopoTHBIE
CUCTEMBI.



Bunpl ¥ MCTOYHUKM 3HEPIMM B XMMHUYECKOW NPOMBINUIEHHOCTH. MacmTaObl noTpeOaeHus U CrocoObl
YMEHbBIIEHUs HHepreTudeckux 3arpar. CylIHOCTb W TNpPUMEPHl pEereHepaluu U peKylnepanud SHEpruu.
DHEpProTexHOJIOTHYECKUE CUCTEMbl. BTOpHUYHbIE SHEPTe€TUYECKUE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB H PEaAKTOPOB.

2.1. OcHOBHbBIE ONpe/ieJICHUS U MOJIOKeHHS.

OU3NKO-XMMUYECKHE  3aKOHOMEPHOCTHM  XMMHMYECKUX  IpPEBpalleHHM  —  CTeXMOMETPHYECKUE,
TepMOJIMHAMHUYecKHe, KuHeThuueckue. [lokazaTenn XMMHUYECKOro MpeBpalieHusl — CTENEeHb MPEBPAaIleHus], BbIXO]
MIPOJIyKTa, UHTErpaibHas U quddepeHnnaibHas CeIeKTUBHOCTH, CKOPOCTU PEAKIINH U IIPEBPALLEHUS pEareHTOB.

2.2. XuMHu4yecKue nmpouecchbl.

Onpenenenve. Knaccupukanus XMMHUYECKUX MPOLECCOB MO Pa3IMYHBIM MPU3HAKAM — XUMHUYECKUM (BUJ
XMUMHUYECKON pPEaKIHH, TEPMOJMHAMHYECKHE XapaKTEPUCTUKH, CXema IpeBpalleHuil) u ¢a3oBbIM (YHUCIO U
arperaTHoe coctosinue (a3s).

I'omorenHsli xumuueckuil mnpouecc. OmnpeneneHne U npuMepbl. BiusHue XUMHUYECKUX NPU3HAKOB U
YCJIOBUH IIPOTEKAHMS TIpoliecca Ha ero nmokazareiau. CriocoObl HHTEHCHU(DUKAITUN.

[TonsTe onTumanbHBIX Temreparyp. OnTHUMallbHbIE TeMIlepaTyphbl Uil OOpaTUMBIX U HEOOpPAaTUMBIX 3K30- U
SHJOTEPMHUUYECKUX PEAKIIUM.

['eTeporennpiii (HEKaTaTUTUYECKUM) XUMHYECKUN mporiecc. Ompenenenne u mnpumepsl. CTpykTypa
mporecca W ero cocrapistonue (craguu). Habmomaemass CKOpOCTh XMMHUYECKOTO mpeBpamieHus. Oobmactu
(pexuMbl) TPOTEKAHUS TPOIIecca, TUMUTUPYIOMIAsT CTAIUS.

I'ereporennslii XxumMudeckuii npouecc "raz (KUAKOCTb) - TBepaoe". OO0CHOBaHME, TOCTPOCHUE U aHAIU3
MaTeMaTHYEeCKON MOJIEIH ISl peakiuii ropeHus (MoJieib ""cxuMarorniasics cdepa) U TOmoOXUMHIECKOH (MOenb "¢
HeB3auMoJeiicTByronuM  siapom"). HaOmromaemast cKopocTh MpeBpalleHUs, BpeMs MPEBpaALeHHUs MU IyTU
MHTEHCU(UKALMU I PA3IMYHBIX 00acTel IpoTeKaHUs Ipolecca.

I'ereporennslil Xumudeckuil mpouecc "ra3 ()KUIKOCTh) - )KUIKOCTh". OO0CHOBaHUE, IOCTPOCHUE U AHATIN3

MatemaTudeckoi mojnenu. HabGmromaemass ckopocTh IpeBpalleHuss U o0iacTu mpoTekaHus mpouecca. Ilyru
MHTEHCU(UKALMU JJIs PA3IMYHBIX PEKUMOB IIpoliecca.
Karanmutuuecknit mpomecc. Onpenenenue, kiaccuukainus, mpuMepbl. | eTeporeHHbI KaTalu3 Ha TBEPIOM
karanuzaTope. OO0CHOBaHME, IOCTPOECHUE U aHATIN3 MAaTEMATUYECKOM MOIETN Ha KaTAIMTHYECKON TIOBEPXHOCTH U
B IMOPUCTOM 3€pHE Karanu3atopa. HaOmromaemas cKOpoCThb IMpeBpallleHuss W 00JacTh HPOTEKaHUs Mpolecca.
CreneHp UCIIOJIB30BAaHUSI BHYTPEHHEH MOBEpXHOCTU. [1yTH MHTEHCMPUKAUN KaTaTUTUYECKUX [TPOLIECCOB.

2.3. XuMHYeCKHEe PeaKkTopbl.

Omnpenenenre ¥ Ha3HAYEHUE XUMUYECKOTO peakTopa. PeakTopbl B XUMUUYECKUX U HEXUMUYECKHX OTPACIISIX
npoMblIIeHHOCTH. O630p THUIIOB XMMHUYECKHX PEaKTOPOB, UX CTPYKTYpHbIE 3JE€MEHTHl (peakIHOHHAas 30HA,
yCTpOIICTBa BBOJIa U BBIBOJA, CMEIICHHUS, Pa3/IeICHUs U paclpe/esieHuss MOTOKOB, TEINIOOOMEHHbBIE 3JI€MEHTHI),
OCHOBHBIE NPOLIECCHI U SBJIEHUS B HUX.

CucremaTu3aius IpoleccoB B XUMUYECKOM PEAKTOPE MO MacIiTady UX MPOTEKAaHUS: XUMUYECKas peaKlius,
XUMHUYECKUN MPOLECC B 3JIEMEHTAPHOM O00BEME, IIPOLECCHl B PEAKIIMOHHOM 3JIEMEHTE U B PEAKTOpE B LIEJIOM, UX
B3aMMOCBSI3b U HE€papXruecKas CTpPYKTypa MaTeMaTHUYECKOM MOJIENH Mpoliecca B peakrope. [IprmMeps! mporeccos B
Pa3IMYHbIX BUJIAX XUMHUYECKUX PEAKTOPOB.

Knaccudukanus npoiieccoB B peakTopax Mo pa3IMYHbIM PU3HAKAM - BUJ XUMHUECKOTO Mpoliecca, OpraHu3anus
IIOTOKOB PEAareHTOB (CXeMa JBUKEHUS PEreHTOB Yepe3 PeakTop, CTPYKTypa MOTOKOB B PEAaKIIMOHHOW 30HE),
OpraHu3aiys TeIJIOBBIX MOTOKOB (TEIVIOBOM peXUM, CXeMa TerI000MeHa), CTallMOHAPHOCTh IIpolecca.

Ob6ocHOBaHME M TMOCTPOCHHE MATEMaTHYECKOW MOJENM Ipolecca B PeaKTopax pazIMyHOrO TUIA Kak
CUCTEMbI YPaBHEHHUI MaTepHaIbHOTO U TEIUIOBOTO 0aJlaHCOB HA OCHOBE JIAHHBIX O CTPYKTYpPE MOTOKA, XUMHUUECKUX
MIPEBPALLEHUSX, IBJICHUIX IIEpEeHOCca TEIJIa U BEIIeCTBA U UX B3auMoeiicTBun. CrucremaTu3anus 1 Kiaccuuxarus
MaTeMaTUYECKUX MOJIEJIeH MpoLIecCOB B PeaKTOpax.

N3oTepmMuueckre mpoLecchl B XMMUYECKOM peakTope. BiusHue cTpyKTypbl NOTOKA (M1€aIbHOE CMEIICHHE
1 BBITECHEHHE), CTAlMOHAPHOCTH IpoLecca (IPOTOYHBINA U MEPUOIUYECKHIT), TapaMeTPOB U YCIOBUM MPOTEKaHUs
mnpouecca (Temieparypa, KOHIEHTpalus, JaBjeHHE, O0BbEM pPEaKIUMOHHOM 30HbI, BpeMs), BHJA XUMHUYECKOM
peakuuu (mpocrasi U ClIOKHas, oOpaTumas U HeoOpaTuUMasi)) U €€ MapamMeTpoB Ha MPOQUIN KOHUEHTpaluui H
MIOKa3aTesy MpoLecca B peakTope (CTEeNeHb NMpeBpalleHusi, BbIX0]] IPOIyKTa, CEIEKTUBHOCTD Ipoliecca). OCHOBBI



pacuera npoiiecca B peaktope. Conocrapiienue 3p(HEeKTUBHOCTH MPOILIECCOB B PEAKTOPAX, OMUCHIBAEMbIX MOJIEISIMU
UJICaJIbHOTO CMEILIEHUS U BBITECHEHUSI.

Heunzorepmuueckue nporecchl B XUMUYECKUX peakTopax. Opranuzanus TEIIOBBIX IOTOKOB U PEXHMOB B
XMUMHUYECKUX peakTopax. Pacrpenenenue temmneparypbl, KOHUEHTpAaLUUH U CTENEHU IPEBpALICHUS] B PEAKTOPE B
peXHMax HAealbHOTO0 CMEUICHHSI U BBITECHEHHUS, aJladaTHuecKoM U C TeriooOMeHoM. CBs3b TeMIeparypbl U
CTENEeHU IpeBpallleHuss B aauabdatuueckoM mpouecce. ComnocTaBieHUE ¢ M30TEPMUUYECKUM pexumoM. Yucno u
YCTOWYMBOCTh CTALlMOHAPHBIX PEKUMOB B PEAKTOPaX UJCATbHOIO CMEIICHHUS.

2.4. IlpoMbIlLIEeHHBbIE XMMHYECKHE PEaKTOPHI.

Ha KOHKpeTHBIX NpuMepax NPEeIMETHO pacCMaTpUBAIOTCA MPOMBILIUICHHBIE PEAKTOPbI JUIsl MPOBEACHUS
TOMOT'€HHBIX, T€TEPOreHHBIX U KaTATUTUYECKUX IIPOLIECCOB — TUIIBI PEAKTOPOB, KOHCTPYKTUBHBIE XapaKTEPUCTUKU
1 0COOCHHOCTH pPeXHUMa, 00JIACTH UCTIOTH30BAHMS.

Paspen 3. Xumuyeckoe Npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKasl CHCTEMA.

3.1. CTtpykTypa u onucaHue XUMHKO-TEXHOJIOTMYeCKOH CHCTEeMBbI.

XUMHYECKOE MPOU3BOJACTBO Kak xUMHUKO-TexHoJornueckas cucrema (XTC). [lonsarue cucrembr u XTC.
CocraB XTC: snementsl, cBsi3u, noacucreMbl. OnemeHThl XTC, kimaccupukanus N0 BUIY MPOLECCOB U
HazHaueHuto. TexHonorumueckue cBsa3u aneMeHToB XTC (moroku). [locnenoBarenbHas, mnapajuienbHas,
pa3BeTBIIEHHAs, [TOCIIEA0BaTeNbHO-00BOJHAs (Oaiinac), oOpaTHas (pEeLUuKI) TEXHOJIOTHYeCKUe CBsA3U. VX cxembl U
Ha3HaYCHHE.

Onucanne XTC. Bunet mogneneit XTC - onwucarenbHble u rpaduueckue. OnucaTenbHble MOJAETH -
XMUMHMYECKas cXeMa U mareMmaruyeckas Mozenb. I'paduyeckue mMoaenu - QyHKIMOHAJIbHAs, TEXHOJIOIHMYECKas,
CTPYKTYpHas U Apyrue (crneuuaibHbie) cxembl. HazHaueHune, mpuMeHeHHe U B3aUMOCBSI3b MOJIENIEH.

3.2. Ananus XTC.

[Tonsarue, 3amaun u pesynprarsl aHanmza X1C - coctossaue XTC, MaTepuanbHBIA M TEIUIOBOW OajaHCHI,
[0Ka3aTeay XUMUYECKOTO ITPOU3BOJICTBA.

CpoiictBa XTC Kak CHCTEMbI: B3aMMOCBSI3aHHOCTb DPEKHMMOB JJIEMEHTOB, pa3jiuyue ONTUMAJIbHOCTU
3JIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTOMYUBOCTD U CYILIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB U JIp.

MarepuanbHblii U TEMJIOBOM OajaHChl. MeTO/MKa COCTaBJIEHMSI U pacdyeTa MaTepHalbHbIX U TEIUIOBBIX
6anancoB XTC u ee noacucrem. OcoGeHHOCTH pacueTa OalaHCOB B CXeMax C peuukiioM. GopMbl NpeACcTaBICHUS
OasiaHCcOB (TaOJHIIBI, TUATPAMMBI U JIp.).

Marepuanbublii  OamaHc Juii  MacCOOOMEHHBIX UM PEaKIUOHHBIX 3JeMeHTOB. lcmosb3oBaHue
CTEXMOMETPUYECKUX, TEPMOJUHAMUYECKUX U MeX(a3HbIX 0alaHCOBBIX COOTHOIIEHUH. CTeneHb MCIOJIb30BaHUS
CBIPBEBBIX PECYPCOB.

OHTaNbIUIHBIN, 3HEpreTuYecKkuil (o MOJHOM 3Hepruu) U sKcepreruyeckuit Oamancel u KIIZ. Ux
COIOCTaBJIeHUE U Ucnoab30BaHue B ananmze X TC.

3.3. Cunre3 XTC.

[Tonstne u 3amaum cunTe3a XTC. OcHoBHble 3Tambl paspaborku XTC. Ponb MaremMaTHdeckux Hu
ABPUCTUYECKUX METOJIOB.

OcHoBHble KoHIenuuU npu cuHTe3e XTC: noaHOe UCTO0Ib30BaHUE CHIPHEBBIX U IHEPIETUUECKUX PECYPCOB,
MUHHMHU3ALMS OTXOJ0B, ONTHUMAaJbHOE MCIIOJIb30BaHUE ammaparypbl. VX coaep:kaHue U crocoObl pealu3alyi.
KoMOuHupoBaHHbBIE IPOU3BOJICTBA, COBMEUICHHBIE IPOLECCHl, BTOPUYHBIE JHEPreTUYECKUE PECYPCHI,
SHEProTEXHOJIOTUYECKUE CUCTeMBbI, nepectpanBaemble XTC, 3aMKHYyTble, MaJOOTXOJHbIE IPOU3BOJCTBA - HX
MOHSATHS, 0COOEHHOCTU U PUMEHEHHE.

OAHOPOJHBIE TEXHOJIOTMYECKUE CXEMbI: CUCTEMa PEKYNEepaTUBHOTO TEIJIOOOMEHA, CUCTeMa pa3/elieHus
MHOTOKOMIIOHEHTHOH cMecH, cucTeMa peakTopoB. OCHOBBI TOCTPOCHUSI UX ONTUMAIbHON CTPYKTYpPbI

Pa3nes 4. [lpoMbinuieHHbIe XMMHYECKHE IIPOM3BO/ICTBA.

XUMHYECKUE MPOU3BOJICTBA PACCMATPUBAIOTCS NPEIMETHO KAaK peaju3alus HW3YYEHHBIX TEOPETUUYECKUX
OCHOB XUMHKO-TexHoJorndeckux mnpoueccoB U XTC, xonuenuuid moctpoenusi BbicokodpdextuBHO XTC.
OCHOBHOM aKIIEHT JiesaeTcsl Ha PU3UKO-XUMUYECKUE OCHOBBI KOHILIETILIMU MTOCTPOEHMSI TEXHOJOTUYECKON CXEMBbI
NpOU3BOACTBA U ero mnoacucreMm. [Ipoms3BoacTtBo cepHoil kucnoThl. [IpomsBoacTtBo ammuaka. [Ipous3BoACTBO
a30THOU KucnoThl. [Ipon3BoaACTBO CTHpOIIA.

Pa3nen 5. CoBpeMeHHbIe TeHAeHIMU B PA3BUTHH XUMUY€CKOi TEXHOJIOTMH.



Tekymiee coCTossHNE XMMUYECKON ITPOMBINUIEHHOCTH B MUPE U TEHIACHUMU €€ pa3BuThsd. [lepcnekTuBHbIe
HCTOYHUKH ChIpbs M 3Hepruu. Kiacrepusanus xumMudeckoit mpombinuieHHOCTH. CoBMenIeHHbIe nporecchl. [ nokue
U [IepecTpauBaeMble TEXHOJOrnyeckne cxeMbl. HoBbIe XMMHUKO-TEXHOIOIMUECKUE MPOLIECCHI M CLIOCOOBI MOJTyYEHUs
npoaykToB. HaHoTexHoIOTHSL.

4. O0béM yueOHOMH TUCUMILTUHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas Tpya0eMKOCTb JUCHMUIJIMHbI 6 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,33 84 63
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIMHbI 2,33 84 63
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIst IK3aMeH




AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«OCHOBBI IKOHOMMKH H yIIPABJICHUS NIPOU3BOJICTBOM»

1 Ileab AUCHMIVIMHBI — T[OJYYEHHE CHUCTEMbl 3HAaHUN 00 HSKOHOMHMYECKHUX 3aKOHOMEPHOCTSIX
(GYHKIIMOHMPOBAHUS MPOMBIIIJIEHHOTO MPOU3BOJACTBA B CHUCTEME HALMOHAJIBHOM 3KOHOMUKH, (OPMHpPOBAHUE
SKOHOMMYECKOTO MBILIUICHUS U UCHOJIb30BaHUE MOTYYECHHbBIX 3HAHUM B IPAKTUYECKOU NESATEILHOCTH.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CleTyONMMA KOMIIETCHITUSAMU U MHIAUKAaTOpamMu ux noctwkenus: YK-10.1; VK-10.2; VK-10.3.

3nams:

- OCHOBBI SKOHOMHUYECKOU KYJIbTYpPbI, B TOM 4YHCJie PUHAHCOBON I'PAMOTHOCTH.

Ymems:

- HCTI0JIb30BaTh 3HAHUSI OCHOB 3KOHOMUKH IIPU MPUHIATUU 0OOCHOBAHHBIX PEIICHUIN B PA3IMYHBIX 00J1aCTAX

NeSITEIbHOCTH.

Braoemy:

- HaBbIKAMH BbIOOpA SKOHOMHYECKU 000CHOBAHHBIX PELIEHUN B Pa3JIMYHBIX 00JIACTAX KUZHEEATEIbHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

Tewma 1: OxoHoMuYeckre noTpeOHOCTH, Onara M pecypcbl. DKOHOMHYECKHE CUCTEMBl M UX CYIIHOCTb.
OO1ecTBEHHOE TPOM3BOACTBO U dKOHOMHUYECKHE OTHOLIEHUs. [Ipon3BoaCTBEHHBIE BO3MOXKHOCTU OOIIECTBA U
SKOHOMMUECKU BbIOOp. KpuBas mpon3BoACTBEHHBIX BO3MOKHOCTEN. 3aKOH yOBIBaIOIIEH IPEIEIbHOM MMOJIE3HOCTH.
Tunel U MOJENIU PKOHOMUYECKUX CUCTEM. DJIEMEHT SKOHOMHYECKOM CHCTEeMBbI. TpaJulMOHHAs SKOHOMUYECKas
cucrema. CoOCTBEHHOCTh: ()OPMBI U ITYTU UX MpeoOpa3oBaHusl.

Tewma 2: PoiHOUHBIA MeXaHU3M cripoca U npenioxkeHus. CoBepilieHHas U HECOBEPILEHHAs KOHKYPEHIIMH.
ToBapHbIi (pPIHOYHBIN) THUIT 0OIIECTBEHHOTO POoN3BoACTBa. CyITHOCTD U YCIOBUS BOSHUKHOBEHUS pbIHKA. Buibl
PBIHKOB M UX cTpykTypa. dyHKiuu psiHka. ToBap u ero cpoiictBa. Cnpoc u npeiokeHue Ha poiHke. [lonstue
«@IACTUYHOCTHY. DNACTUYHOCTh CIIPOCA U MPEASIOKEHUs, ToueuHas U xyrosasi. CoBeplIeHHas: 1 HECOBEPILIEHHAs
KOHKypeHUIUU. MoHononus. Makcumu3zanus npuOblId MOHOTIOIUCTOM. OJIUTOnous.

Tema 3: [loHsiTHE HALIMOHAJIBHOM SKOHOMHKHM, OCHOBHBIE MAaKpOIKOHOMHYECKME NoOkazarenu. [lonArnsa
COBOKYITHOTO CIIPOCAa U COBOKYIHOTO MpEASIOKEHHUd, (aKTOpPbl, BIUAIOIIME HAa UX u3MeHeHus. [loTpebnenus u
coepexeHus. DKOHOMHUYECKHU KpyroobopoT. IlpoumsBomcTtBo, oOMeH wu pacmnpeneneHue. Ilorpebienue,
cOepexeHre, MHBECTULIMU TOBAPOB U YCIIYT.

Tema 4: ®unancoBas cucreMa M (UHAHCOBAsE NOJUTHKA oOIecTBa. l'oCynapCcTBEHHBIM OHOIKET U
rocynapctTBeHHbii 1oar. Haoru n HamoroBas cucrema.

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPABJIEHHUS] IPOU3BOICTBOM

Tema 5: [lpeanpusarne Kak CyObEKT PHIHOYHOTO XO3SHCTBA. DKOHOMUYECKHE 3aKOHBI MU OCOOCHHOCTH HX
MPOSIBJIEHUS. Ha Npeanpuatud. Ponb crnenuanucra XMMUYECKOW MpoMbllieHHOCTH. [lpeanpusitue B cucreme
pBIHOYHON »KOHOMUKH. [Ipenmpusitue — Kak CcyOBEKT M OOBEKT NPEIIPUHUMATEIBCKOM JEeSTENbHOCTH.
3akoHoaTenpHas 0a3a npeJIpUHUMATEIbCKOM AesTenbHOCTH. HopMaTHBHO-IIPaBOBbIE aKThI, PETIaMEHTHUPYIOLIUE
NeSITeNbHOCTh MpeanpusaTis. OpraHu3allMOHHO-NPAaBOBbIE (OPMBI MPEANPUHUMATENBCKON JEATEIBHOCTH U
KpuTepuu ux Boidopa. @opmMbl cOOCTBEHHOCTU. BHEIIHSASI 1 BHYTPEHHSS cpeia MPeAnpusTUs.

Tewma 6: MatepuanbHo-TexHu4eckass 06a3za mnpousBojcTBa. CelppeBas M TOIUIMBHO-3HEpreruyeckas 0aza
XMUMHUYECKUX Tpou3BOACTB. llpomsBoicTBeHHass mporpamMmMa M MPOU3BOJCTBEHHAs MOIIHOCTb IPEIIPUSITHSL.
KadectBO M KOHKYpEHTOCIOCOOHOCTh MPOIYKIIMUA. DKOHOMHUYECKOE€ OOOCHOBAHME BBHIOOpA CHIPhSI M TOILIMBA.
PecypcocOepexenue. AnbTepHaTUBHbIE HCTOYHHUK ChIPbs U 3HEepruu. Opranu3zaius CKIaJcKoro Xo3siicTaa.

Tema 7: MaTepuanbHO-TeXHUYECKUE pecypcbl npeanpuatus. OCHOBHBIE IPOU3BOJCTBEHHBbIE (DOHIBI
XUMHMUYECKUX MPEANPUATUI: MOHATHE, KiIaccudukauus u cTpykTypa. [loHsATHE U CTPYKTypa OCHOBHBIX CPEJICTB.
OneHka OCHOBHBIX cpeACcTB. MeToapl OLEHKH OCHOBHBIX (oH0B. IlokazaTenu uCHonb30BaHUS OCHOBHBIX
IIPOM3BOJICTBEHHBIX (hoHA0B. 3HOC M aMopTH3alus 0CHOBHBIX (oHI0B. OnieHka 3¢ (HeKTUBHOCTH UCIIOJIb30BaHUS
OCHOBHBIX IPOU3BOJCTBEHHBIX (oHA0B. BocmpouszBoactBo oCHOBHbIX cpeacTtB. OOOpOTHbIE CpEICTBa
MPEANPUATHS: IOHATHE, COCTaB U cTpYKTypa. McTtounuku popmupoBanust 000poTHbIX cpeacTB. OO0padrBaeMOCThb
000pOTHBIX cpelacTB. MartepuanbHble 3amackl Ha mnpeanpustuu. OmnpeneneHue NOTPEOHOCTH B 0OOPOTHBIX
CpeICTBax.



Tewma 8: TpynoBbie pecypcsl npennpusitus. [lepconan mnpeanpuarus U ero crpykrypa. OCHOBBI
OpraHu3aluy Tpyaa Ha mpeanpustud. DPQPEKTUBHOCTh HCIOJIB30BAHMS IEpCcOHANa U paboYero BpPEeMEHH.
[IpousBomuTenbHOCTh TpyAa U oruiata Tpyna. Opranuzainus 3apaOOoTHOW TaTel Ha mnpeanpusTau. CocTaB U
CTPYKTYpa MPOMBIIIIEHHO-ITPOU3BOJICTBEHHOT0 NiepcoHasa. [Ipon3BoAMTENbHOCTD TpyAa: MOHATHE, TOKA3aTEIN 1
MeToabl u3MepeHus. MuauBumyanbHas M 0OIIECTBEHHAs MNPOU3BOAUTENBHOCTH Tpyaa. PesepBbl u (axkTopbl
MOBBILIEHUS MPOU3BOAUTEILHOCTH TpyAa. POPMBL, CUCTEMBI U pa3Mep OILIAThl TPya Ha NPEANPUITHH.

Paspnen 3. TexHUKO-9KOHOMHUYECKH I AHAJIM3 MH/KCHEPHBIX pelleHUH

Tema 9: Jloxoasl M pacxoabl Ha MPOU3BOJCTBO, W pPEANU3ALMUIO NMPOAYKIMH Ipeanpusarus. M3nepxku
IIPOM3BO/ICTBA MPOAYKINH (C€0ECTOMMOCTS), PUOBLIL, peHTa0eIbHOCTh U IIeHOOOpa3zoBanue. [lonsTue 3aTparsl Ha
IIPOM3BOJICTBO U pean3aliio NpoayKuu (cedbecronmocts). Bunpl u 3Hauenue knaccudukanuu 3arpar. CTpykrypa
3aTpaT Ha MPOU3BOJICTBO M PEAIH3ALMIO MPOIYKIHHU. TEXHUKO-IKOHOMUYECKUN aHAIU3 WHKEHEPHBIX PELICHU.
OcoOeHHOCTH pacyeTa 3aTpaT Ha IMPOU3BOJCTBO M pEAU3alMI0 MPOAYKIMH B KOMIUIEKCHBIX ITPOU3BOJICTBAX.
OcHOBHBIE NTyTU CHMXKEHHUS 3aTpaT HA MPOU3BOACTBO Npoiykuuu. Jloxoasl npeanpustus. [lonstue npudbiim u
70X0Jla MPEeaNpHUsITHs, METOAbl UX pacuera. PeHTaOenbHOCTh, €€ BUABI U MeTOJbl pacuera. IlyTu moBbieHUs
NpUObUIA U PEHTA0EIbHOCTH Ha MPEANPUATHSIX.

Tewma 10: LlenooOpa3oBanue u 1ieHOBask NojauTuKa. lleHa Ha MPOIyKIMIO M NPUHLMUIIEI LIEHOOOPAa30BaHMUS.
Buner nen. Ctpykrypa LieHbl, cucteMa LieH. B3aumocBsasu neH u uzaepkek. LlenoBas monutuka. PazpaGoTka
LIEHOBOM CTPaTETHH.

Tema 11: ®uHaHCOBO-KpEUTHBIE OTHOIIECHUS MNPEIIpUSITHUH U cucTtema HaimorooOnoxenus. [lonsTue,
COCTaB U CTPYKTYypa GuHaHcoB npeanpusatus. [IpuHuunsl HamorooOnoxeHus. Hanoru u niarexu, ycTaHOBJICHHbIE
3aKOHOJATEILCTBOM: BHU/IbI, CTABKH, 00BEKTHI HAJIOTOOOI0KEHHS U CPOKH YIJIAThl HAJoTa B OFO/IKET.

4 O0beM yueOHOM T CHUILTHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTeJibHAas paboTa 2,10 75,6 56,7
KoHTakTHas camocrosiTesnibHas paboTa 0,4 0,3
2,10
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 73,6 56,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM




AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«IKOJIOTHSD)

1 Heab aucnMmjiMHbl — cQOPMUPOBATH y CTYAEHTOB IPEACTABICHHE O COBPEMEHHBIX SKOJIOTHYECKUX
npo0OieMax, 0 PU3NKO-XUMHUYECKUX ITPOLieccax, IPOTEKAIOUX B Pa3IMUHbIX KOMIIOHEHTaX OKPYKAIOIIEeH CpeJibl U
O CTETEeHU aHTPOIIOT€HHOT'0 BO3/ICHCTBHS HA ATH MPOIIECCHI; BBIPA0OTATh Y CTYAEHTOB HABBIKM CUCTEMHOTO II0JIX0/1a
K M3YYEHHUIO M DPELIECHUIO SKOJIOTMYECKHUX MpoOJeM, BO3HHMKIIUX B PE3yJbTaTe MPOMBIILIEHHO-X03SIMCTBEHHON
NEATEIbHOCTH YEJIOBEKA, PA3BUTh MBIIUICHNE, MO3BOJISIONIEE MPABUWIBHO OLICHUBATH JIOKAJIBHBIE M OTIAJICHHbBIC
ITOCJIEACTBUS IPUHUMAEMBIX PELICHUN I OKPYKAOIIEH Cpe/ibl U YEIOBEKa.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH
Obnadams CIenyONMMA KOMIIETECHITUSAMA U MHAUKaTopamMu ux noctwkenust: VK-8.1; VK-8.9; 1IK-3.1.
3nams:

. OCHOBHBIE 3aKOHBI O0LIEH 3KOJIOrUH;

. 3aKOHOMEPHOCTHU CTPOEHUSI U (PYHKIITMOHUPOBAHUH OHUOChEpHI;

. COBPEMEHHBIE IKOJIOTMUYECKHE MTPOOIIEMBI;

. OCHOBHBIE MPUHIMIIBI 3aLIUTHI IPUPOIHOM Cpesibl OT aHTPOTIOI'€HHBIX BO3AEHCTBUI;

. CTpOEHHE OCHOBHBIX reocdep 3eMiu U OCHOBHbIE (PU3UKO-XUMHUECKHE MTPOLECCHI, TPOTEKAIOUINE B HUX;

. OCHOBHBIE MOHATHUS U MPUHIUIBI KOHIENIUH YCTOWYMBOTO Pa3BUTHS;

. OCHOBHBIE CBEJIEHUs O TJoOanbHOW mpoOieMaTuke, MPUPOIHBIX pecypcax, IJIaHETApHBIX TI'paHULax,
AHTPOINOTEHHOM BO3JICHICTBUU HAa OKPYKAIOIIYIO CPEy, YIPABJIECHUN KaY€CTBOM OKPYXAlOIIeH cpe/ibl,

. MPUHIIUIIBI 3€JIEHON XUMMUH;

ymemn:

. paccMaTrpuBaTh KOHKPETHBIE IMYTH PELICHUs MPOo0JieM OXpaHbl MPUPOIbl B PA3JIMYHBIX reorpauueckux u
SKOHOMMUYECKUX YCIIOBHUSIX;

. NPUMEHATh TOJYYEHHbIE 3HAHMSI JJIs OLIEHKHM COCTOSHUS OKpYXKAaloIlleld cpeabl U paruoHaIbHOTO
HCI0JIb30BAHUS [IPUPOJIHBIX PECYPCOB;

. UCIO0JIb30BAaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTUM M 0a3bl JAHHBIX JJIS PEIIeHUs KOHKPETHBIX
9KOJIOTUYECKHUX MTPOoOIIem;

. MPUMEHSTh NOJyYEeHHbIE 3HAHUS B Ipoliecce JAajbHeiIeld yueObl, Ipu U3y4eHUH MPOo(ecCHOHAIbHBIX U
NpOQUIBHBIX AUCLUUILINH, U B OyAyIIei NpakTUYeCKOl 1eATeNbHOCTH;

enaoems:

. 0a30BBIMU TEOPETUUECKUMH 3HAHUSIMU B 00JIACTH 3KOJIOTUH.

. 0a30BbIMU 3HAHUSMHU B 00JIACTH SKOHOPMUPOBAHMS;

. MOHATUIHBIM anmaparoM B oOjacTu oOIIel HKOJIOTMH, PallMOHAJIBHOIO HCIIOJIB30BAHUS MPUPOIHBIX
PECYPCOB U 3alUThI OKPYKAIOIIEH Cpeibl;

. METO/JaMHU UACHTU(PUKAIINH JIOKAIBbHBIX SKOJIOTMUECKUX MPOOIeM, OLIEHKU UX 3HAUUMOCTH.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Beeoenue, ocnoenvie nonamus

Henu, 3agaun AMCHUIUIMHBL. MECTO AMCIMIUIMHBI B CHCTEME OOIIEro M XHUMHUYECKOTO OOpa30oBaHUS.
DKoJioruueckoe o0pa3zoBaHue U 00pa3oBaHUE Il yCTOWYHUBOTO pa3BuTusA. OOIIECTBO U OKPYIKAOIIas Cpea.

Pazoen 1. Oowue sonpocwt 3konozuu. buocghepa. buoxonozus. buocghepa u ycmoituueocmeo

1.1 OcHoBHBIE 3aKOHBI 3KoJoTHH. bruoskonorus. [lonarue 06 skocucTemMax. YCTOWYMBOCTh SKOCHUCTEM
buocdepa, ee 3Bomonusa U yCTOWYUBOCTh. DKOCUCTEMBI 3€MJTU M YCTOWYNUBOCTh. OCHOBHBIE CBEJICHUS O TIJIAHETE
3emisi. OCHOBHBIE TOHATHS DKOJIOTHMH. 3aKOHBI M TPHHIMIB JKOJOTHH. [lOTOKM »HEprum W BeliecTBa B
skocuctemMax. OCHOBHbIE OMOT€OXMMHUYECKHE IMKIbl (KPYyroBOpOTHI BemiecTB). LIMKIMYHOCTH MpoLIECCOB B
onocdepe 1 yCTOMUUBOCTD.

1.2 Hapoponacenenue. YenoBedecTBO Kak yacTh Omocdepsl. Jlemorpaduyeckue mnpooieMsl.JluHaMuKa
YeJI0BEYECKON MOMYIISINH, POXKIAEMOCTh, CMEPTHOCTh, BO3pacTHas CTpykTypa. [Ipobiembl coBpeMEHHOTO 3Tara
pocTa YMCIIEHHOCTH HacelleHus. ['eorpaduueckoe pacnpeaeneHe HaceiaeHus. PerynmupoBanye HapoOHACEIECHHUS.

Pazoen 2. Cmpoenue u cocmae zeocpep 3emau. OcHoeHble (u3UKO-XUMUUECKUE NPOUECCH,
npomexarwoujue 6 2eochepax

2.1 Atmocdepa 3emmu. Ctpoerne arMocdepsl, poiab GOTOXUMHUECKUX peakinii B GOPMUPOBAHUH COCTaBa
atmocdepnl. [lapaukoBbiii  sddexr. I[lapuukoBeie Ta3el B armocdepe. Kinumarnueckue mOCIENCTBHA



aHTPOINOTEHHOM JiesITeNbHOCTH. Pacnipeniesienre KOHIIeHTpauu 030Ha B atMocdepe. O30HO0BbIHN cinoil. [IpupoaHbii
UK o30Ha. COBpEMEHHOE COCTOSIHME 030HOBOTro ciosi. [locmencTBust paspyilieHrs 030HOBOTO CJIOSI 3eMJIU IS
yenoBeka U Ouocdepsl B 1enoM. CrpatocdepHblii 030H W TPOMOCHEpPHBIM 030H: CXOIACTBO W Pa3TUUHSL.
Mex1yHapoAHOE COTPYJHUYECTBO B 00JIaCTH OrpaHUYEHHE TPOU3BO/ICTBA U HCIOIb30BAaHUS 030HOPA3PyLIAOIINX
BemecTB. MoHpealnbCKuii MpoToKoJ. KHCIOTHBIE AOXKIW M TPOLECCHl OKHCICHHS TpUMeceil B Tpomocdepe.
DOTOXUMUYECKUI CMOT.

2.2. I'mapocdepa 3emmn. Bunger Box Ha 3emie. [Ipecusie Boapl. ['maposorumdeckuit nuki. [moGanbpHbIC
9KOJIOrMYecKUe MpodaemMbl rugpocdepbl. ['1aBHbIE KaTHOHBI M aHUOHBI NMPUPOAHBIX BoJA. KucIoTHO-OCHOBHOE
paBHOBecHe B NMpUpOoJHbIX Bojax. lllerouHocts mpupoaHbix BoJ. OCHOBHBIE NMPUYMHBI, 3Talbl U MOCIEACTBUS
3aKUCIIEHUS TPUPOJHBIX BOA0EMOB. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IPOLIECCH B MPUPOAHBIX BOJOEMAaX.
Crparuduxaius npupoHeix BogoeMoB. [Ipoueccel a¢Tpoduxanmu BogoeMoB. IlpuunHbl U nociaencTBus.

2.3. Jlutocdepa 3emnu. 3emuas kopa. [lousa. Ctpoenne nmouBeHHoro cios. CoctaB moys. OpraHudeckue
BeleCTBa B MouBe. Posib )KUBBIX OPraHU3MOB B (hOPMHUPOBAHUHU MOYBEHHOTO CJOsl. TsKenble METaJulbl B MOYBE.
Herpananus noys. BogHas u BeTpoBas 3p0o3Hs IIOYB.

Pazoen 3. Aumponozennoe 6030eiicmeue Ha OKPYHCArOWyIo cpeoy u payuoHaIbHoe NPUPOOONO1b306aHUE

3.1. Ilpupomusie pecypchl. IloHsiTHe 00 OTXOHax MPOHW3BOACTBA W TOTpeOieHUs. MalooTXOqHBIE U
0€30TX0/IHbIE ITPOU3BO/ICTBA.

3.2 [lonsTHe 0 MUIAHETApPHBIX IPaHUIIaX. AHTPOIIOI€HHbIE HAPYIIEHNUs] OMOT€OXUMUYECKUX LIMKIIOB a30Ta U
¢docdopa. OcHoBbI 3KOHOpMUPOBaHUsL. OCHOBHBIE TPUHIIMIIBI 3€JIEHON XUMUU.

Pazoen 4. Ycmoiiuueoe pazeumue

VYcroitunBoe pazButue. McTtopus CTaHOBJIEHWA TMOHATHA. Bkiag oTeyecTBEHHBIX YdeHbIX. Llenu
ycroiuuBoro paszputus OOH. MexnyHapoaHoe COTPYAHHYECTBO B 00JacTU YCTOMYMBOIO Ppa3BUTHSL.
[IpomblnuieHHas: SKOJIOTHS U 3eJIeHasi XUMHUsI KaK MHCTPYMEHT oOecrieueHus: ycroiuuBoro pa3sutus. ConuanbHas
OTBETCTBEHHOCTh XUMHUKOB. DKOJIOIMYECKast STUKA.

4 O0beM yueOHOM TMCHUILTUHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya0eMKOCTb JUCHMUIJIMHbI 3 108 81
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ausarus (113) 0,45 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesibHasi pabora 2,1 76 57
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
2,1
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B JUCHUIIIIMHbI 75,8 | 56,85
Buja koHTpoOJISI: 3a4er




AHHOTaNUA pado4yeil NPOrpaMmMbl IUCUUIIMHbBI
«be30onacHOCTb B Ype3BbIYAMHBIX CUTYAIUAX M IPAXKIAHCKASA 3ALUTA»

1. Heasp aucuMmiuHbl — GOPMHPOBAHUE TEOPETUYCCKUX 3HAHHWHA B 00JACTH oOecriedyeHus: 0e301TacHOCTH B
YpEe3BBIYaHBIX CUTYAUAX MPHPOJHOTO M TEXHOTEHHOTO XapaKTepa, 3allUThl HACEICHUS M TepcoHalla B
Ype3BhIYalHBIX CUTYALUsAX, (GOPMHUPOBAHUE IPAKTUUECKHUX HABBIKOB U€pe3 pelIeHUs 3a1a4 110 00eCIeUeHUI0
0€30MacCHOCTH, BBIIIOJHEHUIO HAyYHO-UCCIIEOBATENbCKUX padOT B 00J1aCTH TeXHOC(hEepHOH Oe30IacHOCTH.

2. B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqaloumﬁca HOJIZKCH:

Obnadams cneAyOIMUMH KOMIETEHIIMSAMA U HHAUKaTOpaMu uX foctwkenus: YK-8.7; 1IK-3.1; 1IK-3.2;
1IK-3.3.

3nams:

-IPUHLUIOBL  KJacCU(PUKALMU  YPE3BbIYANHBIX  CUTyallud, KAaTerOpUpPOBAHMUSA  IMOMEIIEHUHA IO
[105KapOB3PbIBOOIIACHOCTH IPOU3BOICTBEHHBIX NPEAIPUATUN;

-(pU3UKO-XUMUYECKUE, TEPMOIMHAMUYECKHE U TEXHUYECKUE MPUHIUIIBI pacyeTa Nopakarolux (pakTopos,
BO3HUKaWOMIKNX B pe3ynbrare UC;

-CTPYKTYPY TPaKIAHCKOU 00OPOHBI Ha MPOMBIIIIIEHHOM O0BEKTE U CIYKObI IPaXkIaHCKON 000POHBI;

-IpoOJIEMBI ITPENYNPEXKACHNS BOSHUKHOBEHUSI U JTMKBUJALIMH TTOCIIEICTBUI YpE3BbIYAWHBIX CUTYAIU;

-IPUHLUIBI U COCOOBI OBBIIIEHUS YCTOMYMBOCTH (QYHKIIMOHUpOBaHUs 00bekTOB B UC.

Ymemo:

-IPOTHO3UPOBAaTh 0OCTAaHOBKY B pallOHE M0Kapo- HJIK B3PbIBOOIIACHOTO 00BEKTA;

-IIPUHUMATh HEOOXOAUMbIE MEPHI 110 IPEJOTBPALLICHUIO ABApUHHBIX CUTYaIHil;

-IPUMEHAThH CPEJICTBA UHAUBUIYaJIbHON U KOJUIEKTUBHOMN 3alIUThl pAOOTHHUKOB.

Braoemy:

- 3aKOHOJATEIbHBIMU M IPABOBBIMU aKTaMH B oOyiacTu 0€30MacHOCTU B YpPE3BBIYANHBIX CUTyalHUAX U
rpakJaHCKOM 3aILHTHI;

-OCHOBHBIMH METO/IaMU OLIEHKH MOCJIEICTBUI Ype3BbIYaHBIX CUTYallMil B IPUPOIHO-TEXHOT€HHOM cepe.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

BBenenue

enu, 3anaun u npeamet Kypca. CTaTuCTUKA TEXHOTCHHBIX KaTtacTpod 3a pybexkoM u B Poccun, ux cBs3b ¢
pazButueM oduiectBa. OCHOBHBIE TEPMHUHBI 1 OIIPEEIICHUS.

Paznen 1. Upessbruaiinble curyanuu (YC), BbI3BaHHbIE TEeXHOJOTHYeCKHMH KatacTrpodamMu u
cTuxuiiHbIMH OeacTBUssMH. HopMaTHBHO-IpaBOBbIe 0OCHOBBI 0OOecnieyeHus: OezonacHoctu B YC.

1.1. UYpessbruaitnbie curyauuu (YC), BbI3BaHHbIE TEXHOJOTMYECKUMHU KaTacTpopamMu U CTUXUHHBIMU
oenctBusiMu.  CollMalIbHO-dKOHOMHUYECKUN  ymiepO, BbI3BaHHBIM  pa3BUTHEM  YpPE3BBbIYAMHBIX  CUTYaIUil.
Oco0eHHOCTH TEXHOJOTHYECKUX KaTacTpod B XMMHUYECKOM M HepTeXuMUueckoi mpombiluieHHOCTH. Hanzop 3a
0€30MaCHOCThI0 XUMHUYECKUX MTPEAIPUATHI.

1.2. 3akoHOIaTeIbHBIE W HOPMATHUBHO-TIPABOBBIE OCHOBBI OOECTICUECHHSI 0€30TaCHOCTH B UPE3BBIYANHBIX
cUTyanusix, npuHsaTeie B PO. OCHOBHBIE rOCYy/1apCTBEHHBIE OpPraHbl Ha/l30pa. 1'ocyaapcTBEHHOE PEryIpOBaHUE
NEeSITeIbHOCTH 110 3alIUTe OT Pa3BUTHS Ype3BbIUaMHBIX CUTyaluil. 'ocynapcTBeHHble cTanaapThl. EnunHas cucrema
Mep npeaynpexxaeHus pa3BuTs U aukBuganun YC. DKoHOMHUYECKOE perylupoBaHue.

Paznen 2. IlpupoaHble M TexXHOreHHble 4Ype3BbluaiiHble cuTyanuu. OCHOBHbIE oOmpelejeHUS W
nousitus. [lopaxarommue pakropsl.

2.1. besonacunocts B UC, Tepmunsbl, onpeaenenus u ocHoBHbIe moHsTus. ['OCT P 22.0.02-94. Tunsr u
kinaccudukanus upesBeruaiinpix cutryanuid. Mcrounukun YC. BesonmacHocts u ee obecrneuenue B UC. 'OCT P
22.0.01-94. OchnoBuble craguu paszsutus UYC. Knaccuduxaruss npOMBIIIIECHHBIX 00bEKTOB MO0 MOTEHUHUAIbHON
onacHocTH. Ilpuponusie u texnorennosie YC. 'OCT P 22.0.06.96 u I'OCT P 22.0.05-94. IIporHo3upoBaHue
BO3JICHCTBUS, METObI OLIEHKH.

2.2. Knaccudukamus 1 HOMEHKIaTypa nopaxaromux pakropoB u ux mapamerpos o ['OCT P 22.0.07-95.
CBs13b MEX/1y BEpOSTHOCTBIO MMOPAKEHUS U MOTEHIIMAIBLHOM 10301 BO3EHCTBUS Nopakarolero (akropa (mpoout-



¢byuknus). Tepmuueckoe Bo3JeiicTBHE Ha pa3inuyHble 0OBEKTHI. YapHO-BOJHOBOE Bo3zeicTBHe. Tokcuueckoe
BO3JleiicTBUE omacHbIX xumuueckux BemectB (OXB). Paauaunonnoe Bo3zeiictBue. IlpornosupoBanue
BO3JICHCTBUI Ha ONacHbIE OOBEKTHI IPUPOAHBIX (PAKTOPOB.

Pa3nes 3. OcodeHHOCTH Ype3BbIYANHBIX CUTYyallMii, CBA3aHHBIX C PAa3BUTHEM TeXHOIeHHBIX aBapHil.
OcHoBHbIe GopMyJibl /ISl pacyeTa MOpPaKauero AeicTBus.

3.1. TepMuHbl U OCHOBHBbIE HOHSATUA, OTHOcAlmecs K B3peiBaM 1o 'OCT P 22.0.08-96. IIpumenenue
BBIBOJIOB TEOPUHU TOPEHMSI U B3pbIBA Ui ONPEIENICHUS B3PHIBOOIACHOCTH TEXHOJIOTMYECKOIrO Ipoliecca WU
BEILIECTBA. B3pbIBbI KOHJIEHCUPOBAHHBIX M Ta3000pa3HbIX B3pBIBUATHIX CUCTEM. B3pBIBBI TEXHOJOTMYECKHX
anmapaToB €O CXAaTbIMU HETOPIOYMMH Tra3aMu, MEeperpeTbiMH KHUAKOCTAMU. B3pblB mapora3oBoil cmecwu.
Pa3pymienue annapara ¢ o6pa3oBaHreM 0cKoJIKOB. KaTteropupoBaHnue B3pbIBO-110KapOOIIACHOCTH MOMEILEHUH.

3.2. YpesBplUaliHblE CUTYyallUM, CBS3aHHBIE C II0KAPOM, BO3HUKIIEM Ha NPEANPUATAA XUMHUYECKOU H
HedTexuMuueckoil nmpomselnieHHOCTH. Kiaccudukanust noxapoB no 'OCT 27331-87 u npuHUMIBL TyLIECHUS.
I'openue paznuToil roprouel >KUAKOCTH, IIyOMHa 3amnosHeHus. OmnpeneneHue IeoMETPUUYECKHUX MapaMeTpoB.
Croco6s1 60pHOBI ¢ BO3HUKIIMMH TIOKapaMH. ['OpeHre mapoBO3AYIIHOTO 00Jiaka. XapaKTepUCTUKA ra3o- Mmapo-
BO3JIyIIHBIX cMecell OOpa3oBaHue OTHEHHOTO miapa. Pacdyer reomeTpuyeckux mapaMeTpoB IIapa U MapaMmeTpoB
ropenus. O1eHKa mopaxxarmux GakTopos.

3.3. UpesBbIyaiiHble CUTyalluM TPU BBIOPOCE XMMHUYECKH OIACHBIX BemIeCTB. DUBMKO-XUMUYECKUE H
TOKCUYECKHE CBOICTBA XMMHUYECKH OIMACHBIX BeuiecTB. OCHOBHbIE HampaBlieHUs B 0OJaCTH HCCIEI0BAaHUA
TOKCHKOJIOTMM XUMHUYECKUX BEIIECTB (3alluTa NoTpeduTes, npodeccuoHanbHasi TOKCUKOJIOTUS, KpaTKOBPEMEHHOE
BO3JieiicTBUE). BrIOpoc u3 pesepByapoB, M3 pPE3EpBYapoOB, HAXOJAIIMXCS MOJ JaBICHHEM, U3 XUMHUYECKHX
peaktopoB. Ompenenenne mapaMmerpoB BeiOpoca. OmeHKa MoJis KOHIEHTpAIlui MpU pa3IMYHbIX BHUIAX BBIOpOca
XUMHUYECKH OMACHBIX BemecTB. Onucanue aBapuii ¢ TOKCUYHBIMHU BBIOpOCamMu (XJ10p, aMMuUaK, (ocreH, MOHOOKCH/T
yriaepoja, METUIN301aHar).

3.4. UpesBbluaiiHble CUTYyallMd, COMIPOBOXKIAIOIIMECS BBIOPOCOM paJMOAaKTUBHBIX BellecTB. OCHOBHbBIE
nopaxatorie (akTopbl paJUMOaKTUBHOTO BbIOpOCa, HE COMPOBOKIABIIETOCS SAEPHBIM B3pbIBOM. BiusiHue
npUpoAHbIX  (akTopoB. JloNroBpeMEHHOCTh  Bo3zAeWcTBUA. OnucaHue  aBapuil, COIPOBOKJIABLINXCS
paanoakTUBHBIMU BhIOpocamu. IlociencTBus.

Pa3nea 4. IlporuBoaeiicTBUe Ype3BbIYAHBIM CUTYaALHSIM.

4.1. Tlpobnema Oe3omacHoctu. Ilpupoma omacHocTedt u pucka. CoOOTHECEHHME pHUCKAa W BBITO/.
KonuuectBennpie Mepbl omacHOCTH. OlleHKa XMMHYECKOW, paJuallMOHHOM M HWH)XEHEpHOM O0OCTaHOBKU B
Yype3BhlYalHBIX cuTyanusax. [IpuHIMITBI TOCTPOEHUS 30H MOTEHIHMAIBLHOTO yiiep0a, onacHOCTH U pucka. [lonstue
0 COLMaIbHO-?KOHOMUYECKOW oleHke yiiepOa. Jlokamusamnus TexHoJiornyeckoil katactpodsl. CriacaTesbHbIe
paboTsl. [IpenoTBpalieHue BTOPUUHOTO yiepoa.

4.2. OcHOBBI OpraHu3allUM CIAcaTENbHBIX M APYTUX HEOTIOXKHBIX padoT. Llenu u copepxkanue padoT.
[IpoBenenue pa6or npu nukBugauu UC npupogHoro xapakrepa. [Ipoenenue pabot mpu nuxBuganuu YC
TEXHOIE€HHOI'O Xapakrepa. YCTOWYMBOCTh (PYHKIHOHUPOBAHUS IPOMBILIIEHHBIX 00bEKTOB B ycioBusx YC.
Jexnaparmusi 6€301acHOCTH TPOMBIIIVIEHHOTO 00beKTa B PO.

4. O0beM yueOHOH TUCHUILTHHBI

Bun yueOHo# padboThl O0BbeM TUCHUNIINHEI




3E Axkan. | Acrp.
4. 4.

O0mas Tpy10eMKOCThb 1M CHHUILJIMHbI 3,00 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJje B opMe MPAKTHYeCKOil OJAT0TOBKH 0,66 24 18
Jlexuun 0,89 32 24
B TOM 4ucJie B (popMe NPaKTUYECKOH MOATOTOBKH 0,22 8 6
[TpaxTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucIie B popMe NPaKTUYECKOH MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0.4 0,3

1,67
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIIMHbI 59,6 44,7
Bua konTpoas: 3ader c onleHKOM

AHHOTANUA padoyeil MPOrpaMMbl IUCHUIIIMHbBI
«OCHOBBI IKOHOMHMKH 0€30IACHOCTH TPYAa»

1. Heap qucuuminHbl — GOpMUPOBaHUE 3HAHUH O MpoOemMam o1eHKH 3(h(PEKTUBHOCTH 3aTpaT B cdepe
OXpaHbl TPY/1a, BBISIBJICHUE COOTHOLLIEHUI MEXy 3aTpaTaMH U pe3yIbTaTaMH.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA J0JI/KEH:

Obnadams CleyONMMA KOMIIETCHITUSAMHA U HHIAUKAaTOpamMu ux noctwkenus: YK-10.1; VK-10.2; VK-10.3.

3nams:

- 3aKOHOJIaTeJIbHBIE OCHOBY U HOPMATUBHYIO 0a3y B 00JIaCTH MPOU3BOJICTBEHHON 0€30M1aCHOCTH,

- TOJIOKEHHUS CUCTEMBI IPEIYIPENAUTENbHBIX MEPOIPHUATHI MO CHIKEHHUIO MPOPECCUOHATBHOIO PUCKA U
COLIMAJIHOM 3alllUThl pAOOTHUKOB,

- METO/IbI OLIEHKH COIMAIbHO-IKOHOMHYECKOTO yiiepoa B chepe Mpor3BOICTBEHHON 0€3011acCHOCTH;

Ymemo:

- paccuuThIBaTh M OLIEHHWBATH PE3YJbTaThl OXUAAEMOW M (aKTUUECKOW 3(PPEKTUBHOCTH IPOBEACHUS
3alUTHBIX MEPONPUATUI IO 0OecriedeHNnI0 0e30acHbIX YCIOBUM U OXPaHbI TPy/la Ha MPOU3BOJICTBE;

- IUIAHUPOBATh TPYIOOXPAHHbIE MEPONPUATHUS, (OPMUPOBATH CUCTEMY KOHTPOJIA YCIOBHI 0e30macHOro
TpyJa Ha MPEeANPUATHH.

Braoemy:

- cOoBpeMeHHOW HHpopManuend O pa3BUTHH HALMOHAIBHBIX COLHAIbHO-3KOHOMHYECKUX OTHOIIEHUN B
obyacTu TeXHOoCpEepHOU OE301TaCHOCTH;

- METOJaMH pacueTa 3JKOHOMUYECKHX, COLIUATIbHO-OKOHOMUYECKUX KPUTEPUEB, 000CHOBBIBAIOIINX
3¢ (GEeKTUBHOCTD MEPOIIPUSITUI 110 00ecTIeYeHHI0 OE€30MaCHBIX YCIOBHH Tpy/ia Ha MPOU3BOJICTBE.

3. Kpartkoe cogep:xaHue JUCHMILIHHBI

Pazoen 1. Ocnoswl 6 obracmu oxpanvt mpyoa u NPOMbILUAEHHOU 6e30NACHOCMU

1.1. OcHOBHBIE 3aKOHOAATENbHbIE U HOpMATUBHBIE akThl PD B 001aCTH 0XpaHbl Tpyla U MPOMBIILICHHON
0€30MacCHOCTH.

OcHOBHbBIE 3aKOHOJATEIbHbIE aKThl P® 1O rocynapcTBEHHOW MOJMTUKE B OOJACTH OXpaHbl Tpyna,
MIPOMBIIIJIEHHON M AKOJIOTHYecKoil 6e3onacHocTi. HanpasiieHus rocyaapcTBEHHOM MOJIUTUKUA B 00JIACTH OXPaHbI
Tpyda, onpeneneHHble B TpyaoBOM Kojekce. 3a/laud roCyIapCTBEHHOM IMOJIMTUKK B 00JacTU MPOMBILUIEHHOM,
MI0’KapHOM, HKOJIOTUYECKOM 0€3011acHOCTH.

1.2. DxoHOMHYECKasi 3aMHTEPECOBAHHOCTH MPEANPHUATUN U TIPEANPUHUMATEIIEH 110 CO3/IaHNI0 O€30TacHBIX
YCIIOBUI M OXpaHbl Tpy/Ja Ha MPOU3BOJICTBE.

JIproTHas HaIOTOBAsI MOJUTHKA K MPEANPUITHAM C BBICOKOW H0Jiel 000pymOBaHUS, COOTBETCTBYIOIIETO
HOpMaM oxpaHbl Tpyaa. CTumynupoBaHue paloToiareneil MOCpPeiCTBOM CKUJIOK M Ha/l0aBOK K CTPAXOBOMY
Tapudy, IpUBsI3Ka OTYUCICHUHN B POH]] COUAIBHOTO CTPAXOBAHUS K YPOBHIO MTPO(ECCHOHAIBHOTO PUCKA.

1.3. Mcrounuku puHAHCUPOBAHUS U CTPYKTYpa 3aTpaT B cepe OXpaHbl Tpy/a.



Wuctutytsl, aelictBytonine B PO B 06macTu mpousBoacTBeHHOM 6e3omacHocTy. [IpunHnumnel popmupoBaHus
(oHI0B, UCTOYHUKU (UHAHCUPOBAHUS; CTPYKTYypa 3aTpaT B cpepe oxpaHbl Tpyda. 3aTpaThl HA MEPOIPUITHS 110
OXpaHe TpyJa B 3aTpaTax Ha MPOU3BOJCTBO U PEATM3ALINIO IPOAYKIUH (TOBAPOB, YCIYT).

Pazoen 2. Coyuanvnas 3awyuma pabomnuxos om npopheccuoHaibHulX puckos

2.1. amuTHbIE MEPOTIPUATHUS IO CHIKEHHUIO MTpodeccuoHanbHoro pucka. CounanbHas 3aliuTa pabOTHUKOB
Ha IIPOU3BOJICTBE.

XapakTepucTuKa IPOU3BOJCTBEHHOIO TpaBMaTW3Ma W YCJIOBUM Tpynaa. [lokasaTenu cTaTuCTHYECKOTO
Ha0JII0IEHUS 10 TPUYMHAM HECYACTHBIX CIIy4aeB U BUJIaM POUCUIECTBUMN, YUCIEHHOCTh TOCTPAJABIINX B OTPACIAX
MPOMBIIIJIEHHOCTH, 0CO00 TpaBMOONIACHbIE OTpaciu, MpodeccuoHalbHble 3alosieBanus B Pd. dDakTopsl,
OTPEEIAIONINE COCTOSHUE YCIOBUNM M oxpaHbl Tpyaa. HanzopHo-koHTpospHas aestenbHOCTh DenepanbHOM
MHCIEKLUU TPYAa.

Oranbl pa3BUTHSI CUCTEMbl COLIMAJIBHOM 3aIiuThl pabOTHHKOB B P® u mupoBoil npaktuke. [lonstue u
(GYHKIMY COLMaIbHOM 3alIUThI, Kiaccudukanus Mexauu3MoB. THCTUTYThI connanbHON 3auuThl B PO.

2.2. DKOHOMMKA JIBI'OT U KOMIIEHCALU 32 paboTy B HEOJIAroNnpHUATHBIX YCIOBUAX TPy

Kareropuu cuctemsl JIbIOT U KOMIEHcaluu. M3MeHeHuss 1 coBpeMeHHbIE TIOJIOKEHUSI B CUCTEME JIBIOT U
KOMIIEHcaluil 3a paboTy B HEOIAroNpUATHBIX YCIOBUSIX Tpyaa B PD.

Pazoen 3. Cmpaxosanue ywepba 6 obnacmu 6e30nacHocmu npousz800CmeeHH020 mpyoa

3.1. CtpaxoBanue yiepOa oT aBapuil 1 KaTacTpod TEXHOIMEHHOI'O XapaKTepa.

Hctopuueckuii 0030p pa3BUTUS CTpaxoOBaHUs Tpylda B 00JacTU IPOU3BOJCTBEHHOW O€30MAaCHOCTH.
DKOHOMHYECKAs CYyIITHOCTh CTPAXOBaHUs, TOHATHE CTPAaxoBoro GoHma, GYHKIIMUA CTpaXxOBaHUs. 3aKOHOIATEIHCTBO
P® B obnactu crpaxoBanus. Kiaccuukanus crpaxoBanus B cepe Mpou3BOICTBEHHOM 0€3011aCHOCTH.

3.2. CommanpbHOE€ CTpaxOBaHHWE OT HECUACTHBIX CIIy4aeB Ha IPOU3BOJICTBE U MpOo(eccHOoHaTbHBIX
3a00JIeBaHU.

Kareropun u MeTOOJOrMYECKHE OCHOBBI COLIMAIBHOTO CTPaxXOBaHUS OT HECYACTHBIX CIIy4yaeB Ha
MIPOM3BOJICTBE U NPO(ECCUOHATIBHBIX 3a00JIeBaHUM, CYIIHOCTh COLIMAIBHOTO MU MPO(EecCHOHAIBHOTO pPHCKA.
OcHOBHBIE MCTOYHUKHM BO3MEIIEHUs yliepbda OT HECUAaCTHBIX CIIydaeB Ha IMpou3BOJIcTBE. Bosmeuienue Bpena,
COLIMAJIbHBIE TapAaHTHUH 110 CTPAXOBOMY ciy4aro. Kpurepuu HacTyIieHus: CTPaxoBbIX CIy4aeB.

Pa3zoen 4. Oyenxa coyuanvrno-s3xkoHomuueckoeo yuwepoa 6 cgpepe npouzso0CcmeeHHol be30nacHocmu

4.1. ConmanbHO-3KOHOMHYECKUH yiiepO paOOTHHKA, BBI3BAHHOIO MTPO(ecCHOHAIbHBIM PUCKOM.

Knaccugukanus conuanbHO-3KOHOMUYECKOTO yiiepda paOOTHHKA, BBI3BAHHOTO MpodeccuoHaTIbHBIM
pucCKOM. MeTo/1bl OLIEHKH MaTepHaIbHOTO yiepOa OT NPOU3BOACTBEHHOTO TpaBMaTHU3Ma.

4.2. Mopanbhbiii yiepd. OCHOBHBIE IOJIXObI K ONPEAEICHUI0 MOPAJIIBHOTO yiliepOa B MPOU3BOJICTBEHHON
0€30I1aCHOCTH.

[lonsiTHe, CTPYKTypa, XapaKTepUCTHKAa OCHOBHBIX COCTABIIIOIIMX MOPAJbHOrO Yyiiepda pabOTHHKY.
OcHOBHBIE OJIXObI K OIIPEACIIEHNIO MOPAJILHOTO yIllepOa, paBOBbIe OCHOBBI KOMIIEHCAI[MN MOPAJILHOTO yIiiepoa
B PO.

4.3. Onenka MaTepuanbHOro yuiep0a B aBapUMHbBIX U UpE3BbIYAHbBIX CUTYaALUAX HA IPOU3BOJICTBE.

MeToandeckue peKOMEHIAIMH 0 OIIEHKE yIep0a OT aBapuil Ha OMACHBIX MIPOU3BOJICTBEHHBIX 0OBEKTAX.

4.4. Onpenenenre 3KOHOMUYECKON 3()(HEKTUBHOCTH MEPONPUSITHHA IO MOBBIIIEHUIO MPOU3BOJICTBEHHON
0€30I1aCHOCTH.

Pacxonpl Ha mpodunakTudyeckue MeponpusTus B cepe oxpaHsl Tpyna. MeTonbl pacueTa 0XKUIAeMOU U
(dakTraeckoit 3p(HEKTUBHOCTH OT MPOBEICHUS 3AIIUTHBIX MEPOTIPUATUM 110 00ECTICUCHUIO OE30TIACHBIX YCIIOBHH H
OXpaHbl TPyJla Ha MPOU3BOJCTBE.

4. O0beM yueOHOH TUCUUILTUHBI

O0BneM TUCHUILINHBI

Bun yueOHo# padboThl Akan. | Acrp.

4. 4.

3E




OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 3,00 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,88 32 24
B TOM 4HcJe B (popMe NPpaKTHYECKOH MOATOTOBKH 0,55 20 15
Jlexnnn 0,44 16 12
B TOM 4HCJI€ B GOpMe MPAKTUUECKOU MOATOTOBKH 0,11 4 3
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4HCJIi€ B GOpMe MPAKTUUECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,12 40 30
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 1,12 40 30
Bujx koHTpOJIS:

JK3aMeH 1,00 36 27
KoHTakTHas paboTa — MpOMEXYTOUYHAsI ATTECTAIHS 1.00 0,4 0,3
[TonroToBKa K 9K3aMeHy. ’ 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTaNUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«MeToabl M cpecTBA CHUKEHH S MTOKAPHOI ONMACHOCTH ITOPIOYUX MATEPHUATOBY»

1. Heab AUCHUILIMHBI — TO3HAKOMUTH CTYJIEHTOB C MIPOOJIEMaMU CHUYKEHUS M0KapHONW OMAaCHOCTHU FOPIOYUX
MaTepUaJoB U HX (PUINKO-MEXaHUYECKUMHU M TEIUIO(QU3UYECKUMU CBOWCTBAMHU, INPUMEHSEMBIX Ha
MPEANPUATHIX XUMUUECKON U HEPTEXUMUYECKONH TPOMBILLITIEHHOCTH.

2. B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqaloumﬁca HOJIZKCH:

Obnadams CIeyONUMA KOMIIETECHIIUSAMU U HHIUKAaTOpamMu ux noctwkenust: [1K-5.1; I1K-5.2; 11K-5.3.

Buame:

-HOMEHKJIATypy TIOKa3aTeJiel W WX MPUMEHSIEMOCTh JUIS XapaKTEPUCTHKH TOXKAPOOITACHOCTH TOPIOYHX
MaTEepHAJIOB;

-TIOBEJICHUE MaTePUAIOB U KOHCTPYKIIMIA U3 HUX B YCIOBHSX MOXKapa;

-OCHOBHBIC MEXaHHU3MBI JICHCTBUS AaHTUITUPCHOB.

Ymems:

-Kmaccu(UIMPOBaTh CPEACTBA TACCHBHOM OT'HE3aIIHTHI;

-IIPOTHO3UPOBATH MPEJICITBI OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKITHIA.

Brnaoemw:

-OCHOBHBIMH METOJIaMH OIPEICICHHS TIOKa3aTelIel T0KapoOITacCHOCTH TOPIOYUX MaTEPHAJIOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

BBenenue

Henu, 3amaun u cojepkaHue Kypca. OCHOBHbIE TEPMUHBI M OIpPENEICHUsS, NPUMEHSEMblE s
XapaKTEPUCTUKHU CHUKEHUS TOPIOYECTH MaTEPUAJIOB.

Paspean 1. IloxkapHo-TeXHHYECKHE CBOICTBA FOPIOYMX MAaTEPHATIOB

Homenknarypa mokasareneil M MX NPUMEHSEMOCTb JJISl XapaKTEPUCTUKU I0XKAPOOMACHOCTH TOPHOYHX
MartepuanoB. Tepmuueckoe BO3JIEHCTBHE Ha TOPIOYME MaTepUalbl: TEKCTUIIbHBIE, IEIUII0I030-0yMaKHbIE U
MOJIMMEpHbIE MaTepualibl. MexaHu3Mbl TOPEHUs TBEPAbIX MaTepuasioB. TpeboBaHMs MOXKapHOH 0€30MacHOCTH K
BellecTBaM M MarepuanaMm. llokaszarenum mOKapoONacHOCTM TOPIOYMX MarepuanoB. Bosropaemocts u
terioBblenienue. Pacnpoctpanenue 1uiamMeHd. J[piIMooOpa3zoBaHHME U TOKCHYHOCTb IPOAYKTOB TOPEHMSL.
[loBenenune maTepuanoB M KOHCTPYKLUI M3 HUX B yCIOBUAX Mokapa. CraHiapTHas KpuBas mnoskapa. Pacuer
[IO0Ka3aTesei moapoonacHOCTH TOProUnX MaTepraioB. OCHOBBI pacueTHBIX METOJIOB ONPEEIEHUSI OTHECTOMKOCTH
KOHCTPYKIMI U3 TOPIOYUX MATEPHUAIIOB.

Paspnen 2. Meroabl OTHeBbIX HCIIBITAHUNA MATEPHAT0B U KOHCTPYKIUMHT



OcHOBHBIE METOJIBI OIpEAETCHHUs TMOKa3aTelield M0’KapOONacHOCTH TOPIYMX MAaTepuasoB: Tpymmna
TOPIOYECTH, TEMIIEpaTypa BOCIUIAMEHEHHS, TEMIIEpAaTypa caMOBOCIUIaMEHEHUs, KOADPHUITMEHT TpIMO0Opa30BaHNs,
M0Ka3aTeab TOKCUYHOCTU IPOAYKTOB FOPEHMSI, TEMIIEpaTypa TJIEHUS, HHAEKC PaclpOCTPaHEHUs TIaMEHU.

Paznen 3. CHuikeHMe MOKAPHOI ONACHOCTH F'OPIOYUX MATEPHAJIOB

XUMUYECKHE METOJbl CHW)KEHMSI TOPIOYECTHM MaTepuaaoB. BBeleHHME aHTUNUPEHOB U HAMOJIHUTEICH.
OcHoBHbIE ME€XaHU3MbI AeWcTBUS aHTUNHpeHOB. Hanbosiee pacnpocTpaHeHHblE aHTUIUPEHBI B 3aBUCUMOCTH OT
BUJIa 3auuiiaeMoro marepuana. Ornesamura. Knaccudukanus cpeacts maccuBHOM orxHe3auuThl. [lokpbIBHBIE
OTHE3AILUTHBIE COCTaBbl U MEXaHU3M HX JieicTBUSA. CIocoObI MPUAAHNS OTHECTOMKOCTH MOJIMMEpaM U MaTepraliaM
Ha uX ocHOBE. OTHECTOMKOCTh U MOKapHasi ONAaCHOCTh CTPOUTENbHBIX KOHCTPYKIIHH.

Pa3nesn 4. HopmaTuBHO-NIpaBoBOe peryJiipoBaHue B 00/1aCTH TOPIOYNX MaTepHAJIOB

HopmartuBHO-paBoBOE€  peryjivpoBaHME B O00JaCTH INPUMEHEHHUS IO0XKApOOMACHBIX MAaTEpUasoB.
TexHuyeckoe peryiupoBaHue B 00JacTH TMOKAapHOW OE30MACHOCTH TroprouuMx MarepuaioB. Pas3Butue

MIPOTUBOMOMKAPHBIX TpeOOBaHUM K KOHCTpyKUUAM. I[loATBepxaeHHEe COOTBETCTBHUS MPOJIYKIHH TpPeOOBaHUAM
M0’KapHOU OE30IacCHOCTH.

4. O0beM yueOHOMH TUCHMITUHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 2,00 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32 24
B TOM 4HcJje B hopMe MPAKTHYeCKO#l MOJAT0TOBKH 0,66 24 18
Jlexnnn 0,44 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOH MOATOTOBKH 0,22 8 6
[TpakTnueckue 3anstus (113) 0,22 8 6
B TOM 4ucJie B (popMe NpaKTUYECKOU NOATOTOBKH 0,22 8 6
JlaGoparopHbie 3aHATHS 0,22 8 6
B TOM 4ucIie B popme NpaKTUYECKOH MOATOTOBKH 0,22 8 6
CamocrosiTesbHasi pabora 1,11 40 30
KonrakTHas camocrositenpHas paboTa 0,2 0,15
1,11
CaMOCTOSATENbHOE N3YUYEHUE PA3/I€TI0B JUCHUIIIMHbI 39,8 | 29,85
Buja koHTpOJISI: 3a4er




AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«IKoJIoTHYecKas 0e30IACHOCTh XMMHYECKHUX NpeanpusiTuin

1 Heab AMCUMIUVIMHBI — HM3YYCHHE OCHOBHBIX BHJIOB BO3JCHCTBHUS XHUMHUYECKHUX MPOU3BOJCTB HA
OKPY)KAIOILLYI0 CPEIy, METOJ0B MpPENyNpEeKICHUS U OLEHKH PUCKA CBSI3aHHBIX C 3TUM OMACHOCTEW, 3alUThl U
METO/I0B JIMKBUJALINU [TOCJIECTBUI OT peall30BaHHBIX OMACHOCTEN HA XUMUYECKUX IPEIIPUITHSIX.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIEyIONUMA KOMIIETECHIIUSAMU U HHAUKaTopamMu ux noctwkenust: [1K-3.1; [1K-3.3; 1IK-4.1.

3nams:

-METO/Ibl aHAJIM3a B3aUMO/ICHCTBHUS YEJIOBEKA U €ro JIETEIIbHOCTH CO CPEIo 0OUTaHuS;

-(haKTOPHI, ONIPEACIIAIONINE YCTOMIHMBOCTH OUOChepHI;

-OCHOBBI B3aUMOICUCTBUS KUBBIX OPTAHU3MOB C OKPYXKAIOLIEH Cpeon

-€CTECTBEHHBIE MPOIIECCHI, MPOTEKaroIIue B atmocdepe, ruapocdepe, aurochepe;

-XapaKTepUCTUKU  BO3pAaCTaHUSl  AHTPONOIEHHOIO  BO3JEHCTBUS  HA  HPUPOLY,  MPHUHIUIIBI
MIPUPO/IOIIOJIL30BAHUS;

Ymems:

-OCYILLECTBJIATh B 00OILIEM BUJE OLEHKY aHTPOIIOI€HHOI'O BO3JICHCTBUS HA OKPYKAIOLIYIO CPELy C YUETOM
CHelU(pUKU TPUPOTHO-KIUMATUIECKUX YCIOBUM;

-IIPUMEHATh METO/Ibl aHAIM3a B3aUMO/IEHCTBUS YEJIOBEKA U €r0 JAEATEIbHOCTU CO Cpesloil 0OuTaHus;

Braoemy:

-MeToJjaMH obecrieueHus: 6e301acCHOCTU CpeJibl OOUTAHNUS;

-METOJJaMH OLIEHKH SKOJIOTMYECKON CUTYallUH.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

BBenenue

Lenu u 3a1aun 3KOJIOTUYECKOM 0€30IaCHOCTH XMMUYECKUX NpeAnpuatuil. OCHOBHBIE MOHATHUS U IPABOBbIE
ocHOBBI. [IpuposHbie pecypchl Kak ChbIpbe A XUMUYECKUX HPEeNNpUiTUid M ux Kiaccuduxauus. McTtouHuku
3arpsI3HEHUS U 3arps3HAIONIME OKPYXKAIOLIYI0 CpeAy BeniecTtBa. Bo3aelcTBue OCHOBHBIX BUIOB MPOMBIIIICHHOMN
NeSITEIbHOCTH Ha OKPYXKAloIIylo cpelny. XapaKTepUCTHKa BbIOPOCOB, COPOCOB BPEAHBIX BELIECTB M OTXOJOB
IIPOM3BOJICTB IIPU JOOBIUE MOJIE3HBIX UCKOTIAEMbIX U 00pabaTHIBAIOLIUX [TPOU3BOJICTBAX.

Pasnen 1. 3arpsisHenue armocdepbl. MeToabl OYHUCTKH Ta30BbIX BbIOPOCOB XMMHYECKHX

npeanpusATHH

HcTounuku 3arpsi3HeHHs] aTMOC(Ephl U pacHpOCTpaHEHUs 3arpsA3HSIOMUX BeuecTB. CTpOEHHE U COCTaB
aTMocdeppl. XapakTepUCTUKa OCHOBHBIX HCTOYHUKOB 3arps3HEHHs arMocepbl M 3arpsA3HSIONIMX BEILECTB.
Tpanchopmarysi 3arpsA3HSIOMIMX BEIIECTB B aTMocpepe — XUMHUYECKHME U (POTOXMMHUYECKHE IPOLIECCHI.
PacceuBanue 3arps3HsmOIIMX BeUIeCTB B arMocdepe. BinsHue MeTeoposorMuecKkux HapaMeTrpoB U penbeda
MECTHOCTH Ha PACCEMBAHUE 3arpsI3HAIOLUINX BeUIECTB. PacueT mpu3eMHbIX KOHLIEHTPALUHA 3arps3HSOIIUX BEILIECTB
C HCIIOJB30BAHMEM MareMmarudeckux monened. HopmupoBanue kadectBa Bo3ayxa B Poccuiickoin denepanun.
[IpenenbHO AOMyCTHMBIE BBIOPOCHI 3arpsI3HAIOLIUMX BELIECTB B aTMoc(epy. MeToibl OUMCTKU T'a30BbIX BHIOPOCOB
Ha XUMHUYECKUX MPEANPUATHUSIX.

Paznean 2. 3arpsasuenne ruapocgepsnl. Oxpana 3emMelib U Heap

Wctounuku 3arpsisHeHusi BojoeMoB. OCOOCHHOCTH 3arps3HEHUsS BOJHBIX OOBEKTOB YIJIEBOJOPOAAMHU
He(pTu. BomooTBeneHne M BOJONOIB30BAaHME HA XMMHUYECKUX MPEANPHUATHSAX, HOPMUPOBAHUE KAueCTBA BOJIBI.
XapakTepucTUKa CTOUYHBIX BOJ XUMHUUYECKUX NpeanpusTuil. CHIXEHUE U NPeJOTBPAIIeHHE BO3IEHCTBUS CTOUHBIX
BOJI XUMUYECKUX MPEINPUITHI Ha BOJHYIO CpEAy.

[IpennpusaTiss XMMHUYECKOIO KOMIUIEKCA KaK MCTOYHUK oOpa3oBaHMs 0TX0/10B. HopmupoBaHue BpenHbIX
BelIeCTB B nouBe. [IpuHIMnbl oOpamieHus ¢ 0TXoAaMH. Y TUIIU3alus OTX0J0B. MeToabl nepepaboTKU TBEPJIBIX
0TXx0/10B. CrIOCOOBI pa3MeleHus TBEPbIX U KHUAKHX OTX0JI0B Ha IOBEPXHOCTHU U B M0I3€MHBIX TOPU3OHTAX 3EMIIH.
PexkynbTuUBalys NPOMBIIIJIEHHO MCHOJIB3YEMBIX 3€Melb. MeToJbl U CpeiCcTBa CHMKEHUS TEXHOT'€HHOIO
BO3JICHCTBUS Ha JIaHAWA(T U TIOYBY.

Pasnen 3. Pecypco- u 3HeprocOepeskeHue. IKOJOTHYECKOe peryJupoBaHue. IKOHOMHKA
NPHPOIONOJIb30BaAHUS



OHepro- u pecypcodpdekTuBHOCTb. [IpUHIIMIIBI CO3/1aHN MAJIOOTXOAHBIX MPOU3BOJICTB. DKOJIOTHUECKUN
puck. ICTOUHHKH 3KOJIOTUYECKOTO PUCKA U MOJXO0bI K €ro olleHKe. CxeMa 3KOJIOTHYeCKOM OLeHKU prucka. Bnusiaue
HEOIIPEJCIICHHOCTH Ha IIPOLECCHI HKOJIOTHYECKON OLIEHKH PUCKa. Moaenu s pacyeTa dKOJOrM4eCKOro pUCKa.

OneHka BO3JIEHCTBUSL XO3SMCTBEHHONW M WHOM JIEATENBHOCTU HAa OKPYKAIOLIYIO Cpelry. DKOJIOTMUeCKUn
MOHHUTOPHUHI. DKOJIOTHUECKUNA KOHTPOJIb. DKOJOTUYECKHUM ayauT.

Bunel s3xoHOMUYecKoro yuep6a, IpUUMHAEMOro HApOJAHOMY X035UCTBY. ba3oBble HOpMaTHBHbBIE IJIATHI 3a
BBIOPOCHI, COPOCHI 3arpsi3HAIOLIIMX BEILIECTB, pa3MEIIeHHE OTXO0JI0B XUMHUYECKHX Npeanpustuil. OnpeneneHue
MAaccChl 3arpsA3HAIONIMX BEIIECTB, MOCTYNAIIIUX B OKPYKAKOIyH cpeny. KoppekTupoBka pasmMepoB ILIATEKEN
IIPUPOJIOTIOIIL30BATENCH. DKOIOTUYECKOE CTPaXOBAHUE.

4 O0beM yueOHOM T CHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUILIMHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJjie B (popMe NPAKTHYECKOH OATOTOBKH 1 36 27
Jlexnnn 0,44 16 12
B TOM 4ucJie B popMe NPaKTUYECKOU MOATOTOBKH 0,11 4 3
[Tpaxtuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJie B (popMe NPaKTUYECKOH MOATOTOBKH 0,44 16 12
Jlaboparopusie pabots! (JIP) 0,44 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 1,67 60 45
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«Han3op u KOHTPOJIbL B cepe 6€30MACHOCTH

1. Heap AMCUMINIMHBI — IOJY4YEHHE 3HAHUN CIEHUAIMCTAMHU [0 OXpaHE TPyda M IMPOMBIIIICHHOU
0€30MacHOCTH O BUAAX, MOPSAAKE U clioco0ax BeIEHUS TOCYIapCTBEHHOTO Ha/130pa U KOHTPOJISL.

2. B pe3syabTaTe u3y4eHUs] JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams cneAyOIMUMU KOMIETEHIIUSAMA U UHIUKatopaMu ux aoctwkenus: [IK-3.1; TIK-4.1; 1IK-6.1;
1IK-7.1; IIK-7.2; 1IK-7.3.

3names:

- OCHOBHBIE 3aKOHO/IaTeIbHbIE 1 HOPMATUBHBIE IOKYMEHTHI B 00J1aCTH IPOMBIIIJIEHHON O€3011aCHOCTH;

- TpeboBaHMSI KOHTPOJHUPYIOIIMX OPraHOB IpH NPOBEACHUM IPOBEPOK YCIOBUM OXpaHbl Tpyna,
MIPOMBIIIJIEHHON U KOJIOTUYECKOW 0€3011aCHOCTH;

- CBOU IIpaBa, 00s13aHHOCTH U MPABOBBIE MOCIEACTBUS B pe3yJibTaTe HECOOII0AeHUS TpeOOBaHMI 110 OXpaHe
TpyZa, MIPOMBIIUIEHHON U 9KOJIOIMYeCKON 0€3011aCHOCTH.

Ymemo:

- IPUMEHSATD MOJI0XKEHUS 3aKOHOAATEIbHBIX U HOPMATUBHBIX IOKYMEHTOB MU MPOBEJIECHUU ITPOBEPOUHBIX
MEpPOTIPUATHI UHCIIEKTOPAMH KOHTPOJIUPYIOIIUX OPTaHOB;

- IPUMEHSATH TPEOOBAaHNS HOPMATUBHBIX U BEIOMCTBEHHbBIX JOKYMEHTOB IPU OpraHU3alllK yCIOBUHM TPY/a;



- T0JIB30BAaThCS CBOWMH IIpaBaMH, IPEIOCTABIIIEMbIMH 3akoHaMu W KOHCTUTYIMEH, NMpU YCIIOBUHU
HapYIICHHS €T0 MPaB.

Braoemy:

- MIOJTYYCHHBIMY 3HAHUSMH B 00JIACTH MTPOMBIIIJICHHON O€301TaCHOCTH;

- HEOOXOJMMBIMHU CBEJCHHUSIMHU MO OOECIEYEHHUI0 CBOEH O€30MacHOCTH B MPOIECCE MPOU3BOJCTBEHHOU
JCSITCIILHOCTH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Beeoenue

Llenu u 3amaun AUCHMUIIIAHBL.

Pazoen 1. Pocmexuaodszop

1.1. Ctpykrypa Poctexnaazopa

1.2. Ilpumepsl IeITENBHOCTH CTPYKTYpPhI PocTexHanzopa

Pa3zoen 2. I'ocnooxcnaosop

CrpykTypa, QyHKIMHU U 3314l TOCYIAPCTBEHHOTO IMOXAaPHOTO HA/130pa

Pa3zoen 3. I'ocyoapcmeennwiii Ha030p u KOHMPOb 800 u ammocgheproeco 6030yxa 6 Poccutickoii @edepayuu

3.1. KonTpoas u Hag30p 3a coctossareM Boja PO

3.2. Kontposas 1 Ha30p 3a aTMOCHEPHBIM BO31yXoM B PO

Paszoen 4. @edepanvuwiii 2ocyoapcmeenbiii KOHMPOIL U HAO30P 8 0ONACHU OXPAHBL HCUBOMHO20 MUPA

Cdepa nestensHoctu u Gpyakuuu Pocipuponnanzopa

Pa3zoen 5. Bvicwuii cocyoapcmeenHulti KOHMpOb U HA030P

[Tpokypopckuii Hag3op. DopMupoBaHHE IUIaHA IPOBEPOK OpPraHaAMHK MTPOKYPATYPhI

Pazoen 6. Memponoeus u cmanoapmuzayus

Ponp 1 MecTo MeTpoJIOTMH W CTaHJapTH3allik B peain3alud (PYHKIMHA KOHTPOJS W Haa3opa B cdepe
0e30MacHOCTH

Pazoen 7. Pocmpyo

OcCHOBHBIC 3aKOHBI, peryJIupyronme padoty HHcrekTopoB Poctpyna. [TostHoOMOUYuMs HHCIIEKTOpA TPyAa

4. O0beM yueOHOH TUCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acrp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHbBI 3,00 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJje B opMe NPAKTHYeCKO#l MOJATO0TOBKH 0,66 24 18
Jlexuun 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,22 8 6
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJie B popMe NPaKTUYECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
1,67
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETIO0B JUCHUIIIMHbI 59,8 | 44,85
Bua konTpoas: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«Du3nyecKasi XMMHsl OCHOBHBIX IIPOLECCOB TEXHOJOTMYECKUX MPOU3BOICTB)



1. Iegp AMCUMIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABIAIOIMIMX XOJOM XHMHYECKOTO
mporecca, Moka3aTb 00JIaCTU MPUJIOKEHHUS 3TUX 3aKOHOB M HAYyYUTh CTYJIEHTa I'PaMOTHO MPUMEHSTh UX IpU
pelIeHNN KOHKPETHBIX TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4, [IOHATh OCHOBHBIE KUHETUYECKNE 3aKOHOMEPHOCTH
MIPOTEKAHUSI XUMUYECKHUX IIPOLIECCOB U POJIb KaTaJIn3a JJII XUMUYECKON TEXHOJIOTHH.

2. B pe3yJabTare u3y4yeHUs JUCUMILIMHbI 00YUYAKOIIUICH 10JI/KEH:
Obnadams cneAyIMUMI KOMIIETCHITUSAMUA B HHAUKaTopamu ux noctmkenus: YK-1.2, VK-1.3, TIK-1.2, ITK-
1.3.
Buame:
— OCHOBHBIE 3aKOHBI (DU3NIECKON XUMHH, B3aUMOCBSI3b (PH3NUECKUX U XUMHUECKHX XapaKTEPUCTHK MPOIIECcca;
— IIYyTH ONpPENCICHHUS BAXHEHIINX XapaKTePUCTUK XUMHUYECKOTO pPaBHOBECHs (KOHCTAHTHI PaBHOBECHS,
PaBHOBECHOTO BBIXO/Ia MPOIYKTA, CTETICHH IPEBPAILICHUSI NCXOIHBIX BEIIECTB) U BIUSHUS Pa3IUIHBIX (DaKTOPOB
Ha CMEIIEHHE XMMHYECKOTO PABHOBECHS;
— TEPMOJMHAMHYECKOE OINMCAHUE CBOMCTB MJCAIBHBIX W HEUACATBHBIX PACTBOPOB, MOJXOJbI K HAXOXKJICHHIO
MapUHATBHBIX MOJISIPHBIX BEJIMYUH KOMIIOHEHTOB pacTBOPA.
— TEOPHIO raJbBAaHUYECKUX SIBJICHUI;
— TEOpPUM KUHETUKH, IIYTH TEOPETHYECKOrO0 pacyeTa CKOPOCTE XUMHUYECKHMX PEAKIUWA M OrPAHUYECHUS B
MPUMEHUMOCTH PACUETHBIX METOJIOB;
— OCHOBHBIE€ YE€PThl TOMOT€HHOTO M T€TEPOTEHHOTO KaTajin3a, MPUYUHBI YCKOPEHUS XMMHUYECKOTO Ipolecca B
MPUCYTCTBUU KaTaau3aTopa.
Ymemn:
— TPUMEHITh TEOPETUYECKUE 3HAHUS M IKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHUS (PU3MUECKOW XMUMHUHU TPU
pereHur TpoecCHoHATBHBIX 33714,
— TPeACKa3bIBaTh U HAXOJUTh ONTUMAJIbHBIE YCIOBUS MPOBEACHUS XMMHUUYECKOTO MPOIIECCa C LUETbI0 MOTYyYEHUS
MAaKCHMaJIbHO BO3MO>KHOTO BbIXOJa MHTEPECYIOILIETO MPOAYKTA;
— TPUMEHSITh TEOPETUYECKHE 3HAHHS M SKCICPUMEHTAIbHBIC METOJBI MCCICIOBAHUS (PU3NUCCKON XUMHH ISt
peLIeHHs BOIPOCOB, BOSHUKAIOIINX IMPU U3YYCHUU KUHETHKA XUMUYECKUX PEAKIIUN;
— TPOBOAWTH aHAIU3 U KPUTHUECKH OIEHWBATh MOJYYCHHBIC SKCIIEPUMEHTAIbHbIE TAHHbIE, 0000IaTh U JeTIaTh
000CHOBaHHBIE BBIBOBI HA 0a3e MPOBEAEHHBIX OIBITOB.
Braoemw:
— KOMIUICKCOM COBPEMEHHBIX TEOPETHYECKMX METOJO0B (DU3NYECKOW XUMHUHM JUIsl PEIICHUS KOHKPETHBIX
HCCIIeN0BATEIILCKUX 33424,
— HaBBIKAMH OMPEJICTIEHUS COCTOSIHUSA PABHOBECHS M CAMOIIPOU3BOJIBHOIO HAIPABICHHUS XUMUYECKOTO MPOLIECCa;
— 3HAHUSAMH OCHOBHBIX 3aKOHOB (DH3UYECKON XUMHH IS COJAEPKATEILHON HHTEPIIPETAIIUN TEPMOAMHAMUICCKUX
pacd€ToB;
— METOJaMHM ONpPEACIICHUS MOPSAIKA U CKOPOCTH PEAKIUH, YCTAHOBJICHUS JIMMUTUPYIONIEH CTaIMA U MEXaHU3Ma
M3y4aeMON XUMMUYECKON PEaKInu;
— HaBbBIKAMH COCTAaBJICHUS TAJIbBAHMYECKHUX OJJIEMEHTOB JUIsl LEJNed OMNpEeeiIeHUs] TEePMOIUHAMHYECKUX
XapaKTepPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIEIyEMOM PEaKInu;
— 3HAHUSAMH OCHOBHBIX 3aKOHOB XHMHUUYECKOW KHHETHKH, BIHUSHUS Pa3IUYHBIX (HAaKTOPOB (TEMIIEpaTyphl,
JABJICHUS, KaTaJln3aTopa) Ha CKOPOCTh XMMHUYECKOM PEeaKInu.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI



4 cemecTp
Paszpen 1. Xumuyeckass TepMOAMHAMHUKA

1.1. IlepBbIi1 3aKOH TEPMOAMHAMUKH

TepMmoauHaMHUeCKUE€ CHCTEMbl M TEPMOJUHAMHUYECKUE IapaMeTpbl. ODKCTEHCHUBHbIE U WHTEHCHUBHBIE
CBOMCTBa cucTeMbl. TepMmoauHamuueckuil mporecc. OyHKIMU COCTOSHUSA U (YHKLUMU mpouecca. BHyTpeHHss
SHEprus M SHTANbIUS, UX cBoiicTBa. TemnoTa u padora kak popmsbl nepenaun 3Heprun. Pabora pacumpenus rasa u
noJsie3Hast padota. @opmMynMpoBKH NEPBOro Hayajaa TEPMOIUHAMUKU. B3auMoCBsI3b TEIOTHI, pab0OThl U N3MEHEHHUS
BHYTPEHHEIl 3HEPruM B H30XOPHOM, M300apHOM M H30TEPMUYECKOM Mpolieccax. TemnoéMKoCTh BellecTBa —
M30XOpHasi Wiu u3o0apHasi, MoJisipHasi, yaeiabHass. TemnoéMKOCTh UAEATbHBIX Ta30B, B3aUMOCBS3b MOJISIPHBIX
terioémkocteit Cp u Cy ujieanbHOro rasa. TemoéMKOoCTh TBEPAbIX BEIIECTB U KUIAKOCTEH. 3aBUCUMOCTh MOJISIPHOM
1n300apHOM TEIIOEMKOCTH BELIECTBA OT TEMIIEPaTyphbl, AMIUPUYECKUE YpaBHEHUs (CTENEHHbIE psbl), HUX
MIPUMEHUMOCTh. 3aKkoH KyOoB [lebas, mpasuno [Hrononra u [ltu. Cpeansis nzo0apHas TEIUIOEMKOCTh BEIIECTBA B
UHTEpBaJIe TemIepaTyp. TlemmeparypHas 3aBUCUMOCTb IpupaiieHus sHTanenuu BeuiectBa (Hr — Ho) mpum
IIOCTOSIHHOM JIaBJIeHUHM C yu€ToM (a30BbIX nepexooB. TemnoBoi adpdext xumuueckoro mnpouecca. OCHOBHOE
cTaHzapTHoe cocrosiHue. CTaHaapTHbIE SHTANbIIMK 00pa3oBaHus U cropanus BemiecTs. [Ipumenenue 3akona ['ecca
U1l BBIYUCIICHUS TETUIOBBIX A3PPEKTOB XUMUUYECKHUX U (PUIUKO-XUMUYECKUX MPOIIeccOB. CBs3b TEIIOBBIX IPPEKTOB
MPU TOCTOSSHHOM OOBEME W TPH TMOCTOSHHOM JIaBJICHHH. 3aBUCHMOCTH TEIUIOBOTO 3¢ ¢deKTa peakmuu OT
TeMmIiieparypbl. BeiBog 1 ananuz ypasHenust Kupxroda B nuddepennuansnoit popme. MnTerpupoBanme ypaBHeHuUs
Kupxrodoa.

1.2. BTopoii 3aK0OH TepMOJIMHAMUKHU.

CaMonpou3BoOJbHBIE M HECAaMONPOU3BOJIbHBIE, OOpaTUMble UM  HeoOpaTHMble, pPaBHOBECHbBIE
(KBa3UCTaTUYECKUE) W HEpPaBHOBECHBbIE Ipoliecchl. PaboTa paBHOBECHOrO M HEPABHOBECHOTO IPOLIECCOB.
®opMyIHPOBKH BTOPOrO Havaja TEPMOJIMHAMUKUA. DHTPOIUS KaK KpUTEPUI HAIIPABIEHHOCTH CaMOTIPOU3BOJIbHBIX
MIPOLIECCOB U PaBHOBECHUSI B H30JIMPOBAHHBIX CUCTEMaX. 3aBUCHMOCTb OSHTPOIIMHM BEIECTBA OT MapaMeTpoB
COCTOSIHUS (TEMIIEpATyphl, AaBlieHUs, 00beMa). PacueT n3MeHeHus SHTPOIMH B Pa3IMYHbIX IPOLECCcaX, CBSI3aHHBIX
C UBMEHEHHUEM COCTOSIHUS UJI€AIbHOIO Ia3a, a TAK)KE YUCTHIX TBEPIBIX UIIH KUAKUX BellecTB. MI3MeHeHne 3HTpOonun
B IIpOLIECCe CMEILIEHUsS MJIealbHbIX I'a30B. V3MeHeHue sHTponuu mpu (a3oBbIX nepexojax. TemoBas TeopeMa
Hepucra, nocrynar [lnanka (Tperbe Havano TepMmoauHaMuKku). CTaTUCTHUECKas MHTEPIIPETals BTOPOro Hayala
TEPMOJIMHAMUKHY, ypaBHeHHe boinbimana-Ilnanka. Berumcnenue aOcoimoTHOM sHTponuu BemiecTBa. Pacuer
M3MEHEHHUsSI SHTPONMU B XMMHUYECKHUX peaKUusixX MpH pa3inuHbIX Temieparypax. OobenuHenHoe ypasHenue I u 11
3aKOHOB T€PMOJMHAMMKU. DHeprus ['enpmrosbia u sHeprust ' md60ca kak KpuTepUu HaIPaBJIEHHOCTH MIPOLIECCOB U
paBHOBECHSI B 3aKPBITBIX CUCTEMaX. XapakTepucTuiyeckue (yHKIUHU. 3aBUCUMOCTh SHEpruu l'enbmronbla u
sHepruu ['mbbca ot mapamerpoB coctosinus. TemrieparypHas 3aBUCUMOCTb Hepruu ['mub0ca BemecTBa ¢ yuéTom
¢da3zoBeix mepexonoB. Pox dazoBoro mepexona (mepBwiid, BTOpoit). YpaBHenus [ u66ca-I'enbmronbiia. Pacder
M3MEHEHMH cTaHAapTHBIX dHepruil [nO6ca u ['enbMrosiplia B XMMHMUYECKHUX peaKUUAX NPU PasIMYHBIX
TeMIieparypax.

CucremMpl MEpeMEHHOro cocTaBa. XHUMMUYECKHH MOTEHLUAT KOMIIOHEHTa CHUCTEMBbl. 3aBUCUMOCTb
XMMHMUYECKOTO NOTEHIMaNa OT AABJICHUS U TEMIIEpATypbl. Y CIOBHS paBHOBECHSI U CAMOIIPOU3BOJILHOTO MTPOTEKAHUS
rporecca B CUCTEMax EPEMEHHOr0 COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MartepuanbHblii  OanaHCc XMMHMUYECKOM pEaKIMM, CTElNeHb MPEBpaIleHUs, XUMHUYECKas IepeMEeHHasl.
VYpaBHeHHE HU30TEpMbl XMUMHUecKoM peakuuu (uzotepmbl Banrt-I'odda). Xumumyeckoe cpoacTtBo. AHanu3
YpaBHEHHUS U30TEPMBI JIJIsl OTIPEAETICHUS HAIIPABJIEHUS! CAMOIIPOU3BOJIBHOTO MTPOTEKAHUS XMMUUECKON PeaKkIiuu OT



JAHHOTO MCXOJHOTO (HEpaBHOBECHOI'0) COCTOSHUA. TepMouHaMuyecKkasi KOHCTaHTa XMMHUECKOIO paBHOBECUS U
SMIUpUYECKUE KOHCTaHThl Xxumuyeckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHUs ux cBA3M Ui peakuuu B
uaeanbHol ra3oBoil cmecu. KOHCTaHTBI paBHOBECHUS JUIsi TOMOTE€HHBIX M I'€TEPOre€HHBIX PEeakIuil, uaeaibHbIX U
HEUJCATbHBIX PEAKIMOHHBIX cucTeM (Ha mpumepax). CMelleHne XMMHYECKOro paBHOBECHUS INPU H3MEHEHUU
obmero nasnenus (T = const) u mpu noGaBieHnu B cuctemy nHepTHoro ras3a (T = const, P = const).

Bnusinue Ttemmeparypbl Ha KOHCTAHTY XHWMHUYECKOTO PAaBHOBECHs, YpaBHEHHS H300apbl U M30XOPHI
XUMHUYECKOH peakiuu. BbIBoI, aHaIM3 U MHTErpUPOBAaHUE HA3BAHHBIX YPAaBHEHUN Ha IpUMEpe YpaBHEHUS H300aphbl.
Pacuer cpenHero u HCTUHHOTO TEMIOBOro 3 ¢deKTa XUMUYECKUX PEaKIUil U3 3aBUCUMOCTH TEPMOIMHAMUYECKON
KOHCTAHTBl PAaBHOBECHS OT TeMIEpaTypbl. PacueT KOHCTAaHT paBHOBECUS XUMUYECKHUX PEAKIMM U3 CTaHJAPTHBIX
TEPMOJIMHAMUYECKNX (YHKIUN BellecTB. BpluMclieHne KOHCTaHT pABHOBECHS XUMHUYECKUX peakuui 110
CIPaBOYHBIM JaHHBIM O KOHCTAHTaX PaBHOBECHUS PeaKlMii 00pa30BaHUs COEIMHEHUI U3 IPOCTHIX BELECTB.

Paszgea 2. ®a3oBble paBHOBeCHS B OJTHOKOMIIOHEHTHBIX CHCTEMAX

2.1. ®a3oBble niepexosl U (pa3zoBas quarpaMma COCTOSHUS IS OJTHOKOMIIOHEHTHBIX CHUCTEM

daza, KOMIIOHEHT, YKCII0 cTenener cBooo w1, [1paBuno da3 ['mb0ca. [Ilpumenenne npasuna ¢ga3 ['nd6ca mist
aHayin3a (Pa3oBBIX PABHOBECHI B OJHOKOMIIOHEHTHBIX cHcTeMax. Jluarpamma COCTOSIHUS OJJHOKOMIIOHEHTHOM
cUCTeMbl, €€ (pa3oBble MOJIs, IUHUU U TPOHHBIE TOUKHU, BhIpaXKarollle COOTBETCTBEHHO 01HO(a3Hoe, NByX(a3HOoe U
Tpex¢a3Hoe paBHOBecus. HachllieHHBIH Map, TemrepaTypHas 3aBHCHUMOCTh JaBJICHHUS HACBHIIIEHHOTO Iapa.
Kputnueckast Touka, KpPUTHUYECKOE COCTOSIHUME BELIECTBA, €ro ocoOeHHOCcTU. BbIBoA M aHanu3 ypaBHEHUs
Knaneiipona. 3aBUcHMOCTbh TeMIlepaTypbl IUIABJICHUS OT BHEUIHErO JaBJICHHUS, WHTEIPUPOBAHHE YpaBHEHUS
Knaneiipona [yist paBHOBecHs TBEPIIOE TENO - KUAKOCTh. PaBHOBecHs ¢ ra3oBoil (azol, ypaBHeHue Kianelipona-
Knay3uyca, BBIBOJ U HHTETpUPOBAaHUE YPABHEHUS JJIsl ONMCAHUS JIMHUM HCTIapeHUsI U CYOJIUMAaIUH, UCII0JIb3yEMbIe
nonyiuenus. OnpeneneHue KoopauHaT TPOHHOM TOUKH.

2.2. Onpenenenue TepMoAMHaMUYeCKUX (PyHKIUM mporecca Gpa3zoBoro nepexoaa

[Ipumenenue ypasuenus Knanelipona-Knay3uyca st pacuera n3MeHEHHs] TEPMOJANHAMUYECKUX (PYHKIIMH
npu (pa3oBbIX MpeBpalleHUusX. B3auMOCBsI3b 3HTANBNMM IJIaBJICHUS, UCIIAPEHUS U BO3TOHKH B TPOWHOM TOUKe.
OMnupudeckoe npasuiio TpyroHa.

Paspnen 3. TepmoanHnamMuyeckasi TeOpUsi pacTBOPOB
3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapunanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanuu pactBopos. [lapiuansHeie MoOnsipHbIe BeTUYUHBL. Y paBHeHus ['n60ca-/{rorema (BbIBOI 1
aHanu3). MeToabl ONpenesieHus MapluaIbHbIX MOJIAPHBIX BEIHMYMH (METOJ KacaTelIbHBIX M METOJ OTPE3KOB).
OTHOCHUTENBHBIE TapIUATbHBIE MOJISIPHBIC BEIMYMUHBI (MApUHUAIBHBIE MOJSAPHbIE (DYHKIMH CMEIICHHS).
Tepmoaunamuveckue GyHKIIMA CMEIICHHUS.

3.2. TepMOIMHaMHYECKOE ONMCAHUE UIECAIBHBIX U HEUACAIBHBIX PACTBOPOB

WneanpHble (COBEpIIEHHbIE) PAcTBOPbl. XUMHUYECKHH IMOTEHIMAl KOMIIOHEHTa HEaJbHOTO pacTBOpA.
TepmoauHamuueckue (YHKIHUKA CMEIIEHUS NI WAeaJbHBIX pacTBOpoB. PaBHOBecue "ujeanbHbIN pacTBOp-map",
3akoH Payns, rpadguueckas mnTepnperanus 3akoHa Payns. IIpenensHo pas30aBieHHBIE pacTBOpBI, 3aKOH I'eHpu.
VYpaBHeHHE XUMHUYECKOTO MOTEHIIMAA JAJIsl paCTBOPUTEIIS U paCTBOPEHHOTO BelecTBa. HenneanbHble (peabHble)
pPacTBOpPBI, MOJOKUTEIbHBIE U OTPULIATENIbHBIE OTKIOHEHUS OT uaeaidbHocTU (0T 3akoHa Payns). CrannmapTHbie
COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpHUYHAsl U HECUMMETPHUYHAsl CUCTEMbI cpaBHEeHMsI. PacueT akTuBHOCTEN
1 pallMOHaJIbHBIX KOAPPUIIMEHTOB AKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepMoanHaMuyeckue GyHKIIUU CMEIIEHUS



AJId  HECUJACAJIBbHBIX PpPaCTBOPOB. 3aBUCHMOCTb aKTHBHOCTU U KOB(l)(bI/IIII/IGHTa AKTUBHOCTH KOMIIOHE€HTa OT
TEMIICPATYPbI U JaBJICHUA.

3.3. KonnmratuBHbie CBOKCTBA pa30aBICHHBIX PACTBOPOB HEJIETYYHX BEIIECTB B JICTYYEM PAaCTBOPUTEIIE

KomnuratuBHble cBolicTBa pa30aBiEHHBIX PACTBOPOB HEJIETYYMX BEIIECTB B JIETYYMX PaCTBOPUTEISAX
(MOHMKEHHE JABJICHUS HACHIIIEHHOTO I1apa pacTBOPHUTENS HaJ pacTBOPOM IO CPAaBHEHHUIO C YHUCTHIM
pacTBOPUTENIEM, TOBBIIIEHNE TEMIIEpATyphl HadaJla KUTICHUS W TIOHIKCHHE TeMIepaTypbl Hauajga OTBEPACBaHUS
pacTBOpOB, OCMOTHYECKOE JaBlieHUE). DOYIIIMOCKONHYECKass M KPUOCKONHMYECKas KOHCTAHThI PAaCTBOPHUTEIS.
BeIBOZ ypaBHEHUS, CBA3BIBAIOIIETO ITIOHMKEHNE TEMIIEPATypPhl Hayala OTBEPAECBaHUS ¢ KOHIIEHTPALMEN pacTBopa.
Ocmoc, ocMOTHYECKOE AaBiieHHE, 00paTHBIN ocMoc. Vcnonp3oBaHNe KOJUIMTATUBHBIX CBOWCTB JJIsL ONpEAeIeHUs
MOJISIPHOW MACCHI, CTENEHU JUCCOLMALIMY WIA CTEIIEHN aCCOLMAlMU PACTBOPEHHOTO BEILIECTBA.

Pa3nen 4. ®a3zoBble paBHOBecHsI B MHOTOKOMIIOHEHTHBIX CHCTeMAaX
4.1. PaBHOBeECHE «KMJIKMI PAaCTBOP - HACBILEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMMBl «1aBJICHHE-COCTaBY», TEMIIEpaTypa-CoOCTaBy, «COCTAB MAPa-COCTAB KHUIKOCTID) IS HJIeaIbHBIX
U HeuJieaJbHBIX pacTBOpoB. [IpuMenenue npasuia (a3 k ucciaeaoBanuio quarpamm. 3akonsl ['106ca-KonoBanosa.
AzeoTpomnusi, TEpMOJANHAMHUYECKOE YCIOBHE TOYKH a3eorpona. IlpaBuio peryara. @U3UKO-XUMUYECKHAE OCHOBBI
pa3aesieHus KUAKUX CMeceil MeToJaMH MEPEeroHKU U peKTU(PUKAIUH.

4.2. PaBHOBecHE (GKHAKOCTB-TBEPAOEC» B IBYXKOMIIOHCHTHBIX CUCTEMAX.

TCpMI/I‘IeCKl/If/'I AHAJIN3, KPUBBIC OXJIAXKACHU A, IOCTPOCHUC AUArpaMMBbI IIJIABKOCTH IO KPUBBIM OXJIAXKJICHU.
CucremMpl € OrpaHMYEHHOM W HEOrPAHUYEHHOW pPACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHHH.
N3omopdusm. Tumbl TBEpAbIX pacTBOpPoB. /narpamMmbl MIaBKOCTH U30MOP(PHO KPUCTAIUIM3YIOLIUXCS BEILECTB.
JluarpamMmbl IUIaBKOCTH CHCTEM C OTPAaHUYEHHOM pacTBOPUMOCTBIO B TBEPJIOM COCTOSIHUU. DBTEKTHUECKOE U
MEPUTEKTHYECKOe paBHOBecHs. OmpeneneHne cocTaBa dBTEKTHYECKOH KHUIKOCTH TOCTPOCHUEM TPEYroJbHHKA
Tammana. [Ipumenenue npasuia a3 ['m60ca k uccienoBaHuio (pa30BbIX PABHOBECHH.

5 cemect

Paspnen 5. PacTBopHbI 2/1€KTPOJIMTOB
5.1 PacTBOpBI JIEKTPOJIUTOB B CTATUYECKUX YCIOBHUSIX

TepMmoauHaMHUECKOE OIMCAaHUE CBOWCTB PACTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTH U KOIPPUIMEHTHI
aKTUBHOCTH 3JIEKTPOJIUTA U HIOHOB B PAacTBOPE, CPeIHUE NOHHbIE KOA(D(UIIMEHTHI aKTUBHOCTU. CBS3b aKTUBHOCTHU
AJEKTPOJINTA CO CPEHEW MOHHOM aKTUBHOCTBIO M KOHIIEHTpanuen anekrpoanTta. Monnas cuta pactsopa. [Ipasuiio
MOHHOM cuibl. OCHOBHBIE TIOJIOKEHHS SJIEKTPOCTATUYECKOW TEOPUU CHUIIBHBIX JJIEKTPOIUTOB JleOas- XroKKes.
[Ipenenbubiii 3ak0oH JleOas- Xt0KKes, BTOPOE U TPEThe NPUOIIIKEHUSI TEOpUH, Ipauiyeckoe MPeCTaBICHUE dTUX
3aBUCHMOCTEH.

5.2 PacTBOpBI 3NEKTPOIUTOB B TUHAMUYECKUX YCIOBUIX

[IpoBoguuku snmekrpuueckoro toka I m II poma, MOHHas m 3I€KTpOHHAs NPOBOJUMOCTB. Y JENIbHAs,
MOJISIpHAs ¥ SKBUBAJICHTHAS 3JIEKTPUUECKHUE IPOBOAMMOCTH, B3aUMOCBS3b MEX 1y HUMU. 3aBUCUMOCTb YAEIbHOU U
MOJISIPHOM 3JIEKTPUYECKOM MPOBOJUMOCTEN OT KOHIIEHTPAIMH, TEMIIEPATYPhl U IPUPOIbl pacTBopuTtes. CKopocTh
U TOJBUKHOCTh (20COJIOTHAs CKOPOCTb JIBMJKEHHUS) HMOHOB. 3aKOH HE3aBHUCUMOIO JABM)KEHMSI HOHOB (3aKOH



Konbpayma). IlpenenpHpie MOJISIpHBIE 3JIEKTPOTPOBOJHOCTH HOHOB. OcTadeTHBI MEXaHWU3M IepeHoca
ANEKTPUYECTBA MOHAMHU THUIPOKCOHHS W THAPOKCHIIA. YHciia mepeHoca HOHOB. DJIEKTPOIPOBOJIHOCTh PACTBOPOB
CUJIBHBIX AJIEKTPOJIMTOB, ypaBHEHHE KOPHsI KBajpaTHOro (ypaBHeHue Konbpayma). [Ipumenenne Teopun CUITbHBIX
ANIEKTPOJIUTOB NIl OOBSICHEHUS OAIEKTPO(OPETHUECKOTO W PEIaKCallMOHHOTO A(P¢EKTOB  CHUKEHUS
3JIEKTPONPOBOIHOCTH. BiiMsiHME 10JIe BBICOKOW HANPSIKEHHOCTH W BBICOKOW YacCTOThI MEPEMEHHOTO TOKa Ha
AJIEKTPONPOBOIHOCTh  PAaCTBOPOB. METONMKHA HW3MEPEHUs]  DJIEKTPONPOBOAHOCTH. KoHIyKTOMETpHUECKOE
oTpe/ieJIeHNEe CTETICHU M KOHCTaHThI IUCCOIMALUN CIA0BIX AJIEKTPOIUTOB, TEIJIOTHI, JHTPONUHU 1 dHeprun [ mb0ca
Mpouecca IUCCOIMALNK, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEIUHECHUM.

Pazjnen 6. DiiekTpoXxuMHUYECKHE CUCTEMBI (LIenu)
6.1 DJ1C u snexTpoAHBIC TOTECHITUAIBI

DNeKTpOoXUMHUYECKUe cHcTeMbl (uenu). Bo3HUMKHOBEHME CcKauka IMOTEHLMalda Ha TCpaHULE pas3fena
npoBoaHKKOB I 1 Il pona. JIBoiHOM 31eKTpUYeCKui cloil. DIEeKTPOXUMHUECKUN NOTEHIIMA, TaJIbBaHU-TIOTECHIIUAI.
OOpaTumble 3JEKTPOAbI M OOpaTHUMbIE JJIEKTPOXUMHUYECKHE LEeNu (dJIEeMEHThI). OIJIEKTPOJBMXKYIIAs CHIa
raJIbBAaHUYECKOTO 3JIEMEHTA, YCIOBHBIN 3JIEKTPOIHBIN MOTEHITMAN (MIOTEHIIUA B BOIOPOAHOM miKane). Cszp D/1C
raJIbBAHMYECKOHN LIeTU C 3JIeKTpOoAHbIMU noTeHManamu. [IpaBuno 3nakoB DJIC M 3EeKTPOAHBIX NOTEHLMAIOB.
TepmonnHamMuyeckas TEOpUs TaJIbBAHUYECKUX SBICHUN. BpiBox m aHanmu3 ypaBHeHHs: HepHcTa, BeIpa)karomero
3aBucuMocTh D/]C rajibBaHMUECKOTO AJIEMEHTA OT AKTUBHOCTEN KOMIIOHEHTOB 3JIEKTPOIHOM peakuuu. YpaBHEHUE
['ubG6ca-I'enpMronpua i AIEKTPOXUMUYECKUX cucTeM. 3aBucuMocTh OJ[C rajapbBaHMYECKOIO 3JIEMEHTa OT
temiieparypbl. Knaccuduxanus 31eKTpoloB: 3JIEKTPOJAbl IEPBOrO U BTOPOTO POJa, ra3oBble, OKUCIMTEIbHO-
BOCCTaHOBUTEJbHBIE. YpaBHeHUE HepHeTa A1 moTeHuana 31eKTpoa0B BCEX BU/IOB.

6.2. "'anpbBaHWYECKHE DIIEMEHTHI

Tunel ranbBaHMYECKUX D3JEMEHTOB: XMMHUYECKUE, KOHIIEHTpAIlMOHHBIE, C NEPEHOCOM, 0e3 mepeHoca.
Judpdy3noHHBIN NOTEHLIMAT, MEXaHU3M BO3HUKHOBEHMSI M METOJbl €r0 YCTpaHEHHUs (CBEIEHMS] K MUHUMAaIbHOMN
BenuuuHe). Meroauka usmepenus OJIC u snekTpoaHbBIX noTeHUUanoB. [IpumMeHeHHEe MOTEHLIMOMETPUU IS
OIpeIEeNeHUs TEPMOJUHAMAYECKUX XapAKTEPUCTUK XUMUYECKUX PEAKLIUN, TPOTEKAIOIIMX B FaJIbBAHUYECKON LENH,
KOHCTaHT XMMHUYECKOTO PaBHOBECHS], aKTUBHOCTEN M KOI(PPHUIIMEHTOB aKTUBHOCTHU IEKTPOIUTOB, pH pacTBOpOB,
IIPOU3BEICHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHUN. XMMUYECKNE HCTOYHUKHU TOKA.

Pa3zgen 7. XumMnueckass KHHETHKA
7.1. ®opManibHasi KWHETHKA

TepmoauHamMuueckass BO3MOXHOCTb IpOlLiecca M €ro IpakThuyeckas (KHHETHYecKas) OCYIIECTBUMOCTb.
[IpenmMer u 3amaun XMMUYECKONH KMHETUKU. OCHOBHBIE NOHATHUS (POPMAIBHON KUHETHKHU: CKOPOCTh XUMUYECKOM
peakiuy, MOJIEKYISIPHOCTh, YaCTHBIM W oOmmil mopsaok. OCHOBHOW TMOCTyJaT XUMHYECKOW KHHETHKH,
KMHETUYECKOE YpPAaBHEHHE CKOpPOCTHM peakuuu. KOHCTaHTa CKOPOCTHM XMMHYECKOW pEeaKIuu, pPa3MEpHOCTh
KOHCTAHTBI CKOPOCTH. METO/bI OMPENEeTICHUs] CKOPOCTeH XUMHUYECKUX peakiui. [Ipocteie (dnmeMeHTapHbIC) U
ClIoXHbIEe peakiuy. KuHeTnka npocteix U (opMaabHO MPOCTHIX OAHOCTOPOHHUX FOMOI€HHBIX peakiuil. Peakuuu
IIEpPBOro, BTOPOT0 U TpeThero nopsaakos. Juddepennuanbuas u naTerpanbHas opmMbl KHHETUYECKUX YPaBHEHUH,
KMHETUYECKHE KpuBbIC. JINHEWHOE NPEICTAaBICHHE KMHETUYECKUX KPHUBBIX JUI PEaKUHUU Pa3IudHbIX MOPSAIKOB.
Bpemsi monymnpeBpamienusi. Peakuuu HyneBoro mopsigka. Meton m30ObiTka (u3ossiiuu) OcTBalibia OTPECIICHHS
YaCTHBIX MOPSAKOB IO COOTBETCTBYIOLIEMY peareHty. Juddepenuanbable 1 MHTETPabHbIE METObI OIIPEIEIICHUS



MOpsiIKa peakuuu. Paznuune KOHLEHTPALMOHHOIO U BpeMEeHHOro nopsakoB. CnokHele peakuuu. Ilpunnun
HE3aBHCHMOI'0 MPOTEKaHUS 3JIEMEHTApHBIX peakuuil. OOpaTuMble U MapajulesibHbIe PeakiUu MEePBOro MOpsIKa.
JuddepeHunanbHble ypaBHEHHs], ONMCHIBAIOLINE CKOPOCTU 3TUX pEaKLMid, X MUHTEerpupoBaHue. Kunernueckue
KpUBBbIE JUISl KaXXJIOro M3 pearupyromux BeuecTB. l[locienoBatenbHple peakuuu 1-ro mnopsaka. Cucrtema
nupdepeHInanbHbIX YpPaBHEHHMM, ONUCHIBAIOUIMX KUHETHKY IIOCHeAO0BaTeNbHbIX peakuui. Kunernueckue
YPAaBHEHUsT M KHHETMYECKUE KpUBBIE Il BCEX YYACTHUKOB pEaKUMU. Bpems NOCTHKEHHs MaKCUMaJIbHOU
KOHLIEHTpALMK TMPOMEKXYTOYHOI'O BEIIECTBA. 3aBUCUMOCTh MAaKCHUMAJIbHOM KOHUEHTPALUU IMPOMEXYTOUHOIO
BEIIECTBA OT COOTHOIIEHUS KOHCTAHT CKOPOCTEW OTAENBHBIX CTAAWW IOCIEN0BATENBbHON peakuuu. [IpumHimn
JTUMUTHUPYIOIIEH CTaguu IMOCJIEN0BAaTEIIbHONM XuMHUYecKkod peakuuu. CTaluOHApHBIM pPEXUM NPOTEKAHUS
MIOCJIEIOBATENbHBIX peakiuil. MeTo KBa3uCTallMOHApPHBIX KOHIEHTpauui, obOjacTb NpUMEHEHus. BnusHue
TEMIIEPaTyphl Ha CKOPOCTh XUMUYECKOU peakiuu, mpubamxenHoe npasuio Bant-I'odda. YpaBuenue Appenunyca
B IuddepeHInanbHON U MHTerpajibHOM popme. DddexTrBHAS HEPrUsl aKTUBALMM U IPEIIKCIOHEHIUAIbHBIN
MHOYXUTEJb, METOJIbI MX OIIPENEICHUS U3 SKCIEPUMEHTAIBHBIX JAHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopust axktuBHbIX (OuHapHbIX) coymapenuii (TAC). CKOpOCTh peakIuu Kak YHUCIO CTOJIKHOBEHUM
aKTUBHBIX MOJIEKYJ B eAMHUIY BpeMeHU. KoHcTaHTa ckopocTu OMMOJeKyasipHON peakiuu. dusnueckuil cMbICi
MPEIPKCIIOHEHIIMAIBHOTO MHOXUTENsl M SHEPrud akTHBAlMM B paMKaX TEOpPUU AKTHBHBIX COYIApEHUM.
Crepuueckuil (akTop, HEOOXOIUMOCTb €ro BBEICHHS B KHHETHYECKOE ypaBHEHHE peakuuu. JloCTOMHCTBA U
HEJ0CTAaTKU TEOPUU AKTHBHBIX COyIapeHHi. MexaHn3M MOHOMOJEKYISPHBIX ra3oBbiX peakuuil B pamkax TAC,
cxema Jlunnemana. McTonkoBaHue NMPUYMH MU3MEHEHUs NOPs/IKa MOHOMOJIEKYISIPHOM peaklMu Py U3MEHEHHH
JaBJICHUS.

Teopust mepexoaHoro coctosiaus (aktuBupoBaHHOTO KoMmIuiekca) (TTIC unu TAK). OcHOBHBIE MOTI0KEHUS
TIIC, kuaeTndeckas cxema peakiun. [IoBepXHOCTh MOTEHIIMATIEHON SHEPTUH, KOOPIUHATA PEAKIIUHU, TYTh PEAKIIUH.
AXTUBUpPOBAaHHBIM KOMIUIEKC M €r0 CBOWMCTBA, UCTUHHAS SHEprusi aktuBauuu. CKOPOCTh PEAKLHMU — CKOPOCTh
pacmaza AaKTUBUPOBAHHOTO KOMILJIEKCAa (CKOPOCTh €ro IpOXOXKJIEHUS Yepe3 MOTEHLUUAJIbHbIA Oapbep).
KBasutepmonunamuueckas ¢gopma ypaBHeHuss TIIC, sHTanbnuss W SHTPONUS AKTHUBALMM, TPAHCMHMCCHOHHBIN
ko3¢ punmeHT. CBs3b SHTAJIBINK aKTUBAIMH € 3(PPEKTUBHOMN (3KCIIEPUMEHTAIBHO ) SHEprUuel aKTUBALUY.

7.3. DOTOXMMHUYECKNE U LEITHBIE PEAKIUN

DOTOXMMHUYECKUE PEaKLIUU, IEPBUYHBIE U BTOPUUHbIE POTOXUMUYECKHE Tpoliecchl. PoToarcconuanus u
dbotomz. dotoduszndeckue (e3aKTUBAIMOHHBIC) TIPOLIECCH TTPH TOTJIONMIEHUN W3JIydeHUsI. 3aKOHBI (DOTOXUMHH:
I'potryca-Jlpenepa u Diinmreiina-1Itapka. KBanToslii Bexo. Kunernka npomeccoB, MPOUCXOIAIINX C YIaCTHEM
dhoToBO30YXKIeHHBIX MoJiekyln. CeHcuOunuzatopbl, CeHCHOMIM3UPOBAHHBIE (POTOXUMHYECKHUE PEAKIIUH.
OcHOBHbIE pa3MUuusi peakiuil ¢ (QOTOXMMUYECKMM M TEPMHUYECKMM WHULUMUPOBaHHEM. DOTOXUMUYECKUE
nporieccsl B atMmocdepe, GoToCHHTES.

Lennsie peakuuu. [Ipumeps! peakiuii, NpoTeKarOMMX MO LHEMHOMY MexaHu3My. OCoOOEHHOCTH U OCHOBHBIE
CTaJluy LENHBIX peakuuil. MexaHu3Mbl 3apoKJIeHUs, pa3BUTHS U oOpbiBa Lened. JIMHEHHbIH U KBagpaTUUHBIN
oOpbIB LieTiel. 3BeHO Lenu, JUIMHa uend. Hepa3BeTBieHHbIE M pa3BETBIICHHbIE LI€THble peakuuu. KuHeruka
HEpa3BETBIEHHBIX ILEeMHbIX peakuuil. CTaauu pa3BETBIEHHOM ILEMHOM peakiuu. BeposTHocTh 00pbiBa U
pa3BeTBiieHUs Lenu. Pa3BuTre pa3BeTBIEHHBIX IIEMHBIX PEAKIIUN BO BpPEMEHH, CTAllMOHAPHBIN U HECTaLlMOHAPHBII
pexXuMbl TeueHus peakuuu. [IpenenbHble sSBIEHUS B pa3BETBIEHHBIX peakuusx. HwkHUN U BepxXHUIl mpeaesnsl
BOCIUIAMEHEHUS (B3phIBa) LeMHON peakiuu. [loayocTpoB BocIsIaMeHEHHUSL.

Paspnen 8. Karanus

'omMoreHHbI1 M reTeporeHHbI kaTanu3. ABTokaTann3. OCHOBHbIE 3aKOHOMEPHOCTH KaTaJIUTUUYECKUX

peakumii. BnmsHue katanuzaropa Ha TEPMOJMHAMHUYECKHE W KHHETHYECKHE XapAKTEPUCTHUKA XUMHUYECKHUX



peakuuii. CeleKTMBHOCTh JEWCTBUA KaTanuzaTopa. Karanutuueckas akTUBHOCTb, yJeNIbHAs KaTalUTHUYECKas
aKTUBHOCTb. ['oMorenHmlii karanu3. CIHUTHBIM W pa3lelbHBIH MEXaHU3Mbl KATAJIUTUYECKHX PpPEaKLUi,
SHEpPreTUYecKUe JuarpaMMbl B3aUMO/JICHCTBUS peareHToB ¢ Katanu3aTopoM. O0muil 1 cnenupuueckuii KUCIOTHO-
OCHOBHBIN KaTayin3. D¢p(eKTUBHAsT KOHCTAHTAa CKOPOCTH PEAKIMH, KaTaJIU3UpPyeMOH BELIECTBAMHU C KHUCJIOTHO-
OCHOBHBIMH CBOMCTBaMH. KaTaquTHYeCKHe KOHCTAHTBHI CKOPOCTH peakuuu. ['ereporeHHbrii katamms. CKOpPOCTh
reTepOreHHO-KaTaIUTUUYECKOM  peakuuu. Tumbl TeTeporeHHbIX  KaTalu3aToOpoB. 3aKOH  JIEHCTBYIOILUX
noBepxHocTel. Posb aficopbuuu B rereporeHHoM nporecce. KuHeTnka rereporeHHo-KaTaluTUYECKUX peakiuii, He
auMuTUpyeMbIX Tuddysueit. OTpaBiieHue KaTalau3aTopoB.

4. O0beM yueOHOH TUCHMILTHHBI

Cemectp
. Bcero
Bun yuebnoit paboTsl 4 5
3E |Axam. 4. | 3E |Axam 4| 3E Axan. 4.
OO61mast TpyA0€MKOCTh TUCITUTLTHHBI 9 324 5 180 4 144
KonrakTHasi paboTa — ayIuTOpPHBIE 3,56 128 1,78 64 1,78 64
3aHATHA:
Jlexuu 1,78 64 0,89 32 0,89 32
[Ipaxtuueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padoTs! (JIP) - - - - - -
CamocrosiTesibHAs paboTa 159,8 2,22 80 2,22 79,8
KonTakTHas camocTosTenpHas padoTa 4,44 - - -
CaMOCTOSATENbHOE U3YUEHHUE Pa3/IeoB 159.8 2,22 20 2,22 79.8
JUCIATUTAHBI
Buabl koHTpOJIS:
JK3aMeH 1 36 - -
3auer 1 36,2 - - - 0,2
KonTakTHass paboTa — MpOMEXYTOUHAs 0.6 0.4 0.2
arrecTanus 1 1 -
[ToaroroBka K sK3amMeHy 35,6 35,6 -
Buja nToroBoro KOHTpoOJIA: JK3aMeH 3ader c oneHKOM
Beero Cemectp
Bun yuebnoit paboTsl 4 5
3E | Actp.4.| 3E |Actp.u| 3E AcTp. u.

OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 9 243 5 135 4 108

KonrakTHasi padoTa — ayIuTOpPHBIE 3,56 96 1,78 48 1,78 43

3aHATHSA:

Jlexuu 1,78 48 0,89 24 0,89 24

[IpaxTuueckue 3anstus (113) 1,78 48 0,89 24 0,89 24

Jlaboparopusie padoTs! (JIP) - - - - - -

CamocrosiTeJibHas paboTa 120 2,22 60 2,22 60

KonTakTHas camocTosTenpHas padoTa 4.44 - - -

CaMOCTOSITENIbHOE N3YUYEHUE Pa3IcJIOB ’ 2,22 2,22

JUCIATUTAHBI g ’ 120 60 60




Buabl koHTpOJIS:

JK3aMeH 1 2715 1 27 - -
3auer ’ - - - 0,15
KoHrakTHas pabota — TPOMEXKYTOUYHAs 0.45 03 0.15
arrecTanus 2 1 -

[ToaroroBka K ’3K3amMeHy 26,7 26,7 -
Buja nToroBoro KOHTpoJIS: JK3aMeH 3ader c oeHKOM

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«JIabGopaTopHbIe padoThI 110 (PU3MYECKON XMMUH OCHOBHBIX IPOLIECCOB TEXHOJIOTHYECKHX NPOU3BOICTBY»

1. He.]'lb AUCHUIIJIMHBI — O3HAKOMUTDB U PACKPBITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX SKCIICPUMCHTAJIbHBIX
METOI0B (bHSHqCCKOﬁ XHUMHHU, HAYYUTH CTYACHTA BUACTH obylactd U npeacibl MPUMCHCHUA I3THUX MCETOJI0B
HCCICO0BaHMs, YCTKO IMMOHUMATh UX MPHUHIOHUIIKMAJIBHBIC BOSMOXHOCTH U OIrpaHUYCHUSA IIPHU PCIICHHUHU KOHKPETHBIX
OKCIICPUMCHTAJIBHBIX 3a/1a4.

2. B pe3yJabTare u3y4yeHus JUCUMILIMHbI 00YUYAKOIIUICH 10JIKEH:
Obnadams cneAyOIMUMI KOMIIETCHITUSAMHA B HHAUKaTopamu ux noctmkenus: YK-1.2, VK-1.3, TIK-1.2, ITK-

1.3.

3namo:

— TMPUHLUNBI PAOOTHI U CXEMBI UCTIOJIb3yEMbIX H3MEPUTEIBHBIX YCTAHOBOK;

— BO3MOXHOCTH METOJIOB CIIEKTPOXMMHUHU [UIsl TPOBEACHHS KAueCTBEHHOTO M KOJMYECTBEHHOTO aHan3a
XUMUYECKUX CUCTEM, OTIPENICTICHUS TEPMOINHAMHYECKIX CBOMCTB XMMHUYECKUX BEIIECTB;

— KOHJYKTOMETPUYECKUM W TOTCHIIMOMETPUUYCCKUN METOJIbI HAXOXKIECHUS TEPMOJINHAMUYECKUX XapaKTECPUCTHK
ANIEKTPOJIUTOB (AKTUBHOCTEN U KOIP(PUIIMEHTOB aKTUBHOCTU, KOHCTAHTHI IUCCOIUAIINN, TEPMOTUHAMUYECKUX
XapaKTEPUCTHUK PEaAKIIUN);

—  (pU3UKO-XUMHUUYECKHE METO bl UCCIIECOBAHUS U aHAIN3a (Da30BBIX PAaBHOBECUI B OJHO- © MHOTOKOMIIOHEHTHBIX
CUCTEMax, MMyTH MOCTPOCHUSI (a30BbIX TUATPAMM COCTOSHHUS;

—  OKCIEPUMEHTAIbHBIE METOJbl M3YYCHHUS KMHETHKH XMUMHYECKUX PEaKIMil, CIIOCOOBI OMpPENeIeHUs KOHCTAHT
CKOpPOCTEH M MOPSIIKA XUMUUECKUX PEAKIIUH.

—  KQJIOPUMETPUYECKHE METOIbI ONPEICIICHHS TEIIIOEMKOCTH, TETUIOBBIX 3(PPEKTOB U IPYTHX TEPMOXUMHUIECKUX
CBOMCTB U3y4ae€MbIX 0OHEKTOB.

Ymemo:

— TPUMEHITh TEOPETUYECKUE 3HAHUS U IKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHUS (PU3MUECKOW XMUMHUHU TPU
pereHnn mpodecCHoHATBHBIX 33714,

— chopmynupoBarh mpodIeMy U 000CHOBATH BBHIOOP AKCIIEPUMEHTAIBHOTO METOAA HUCCIEIOBAHUSA, TTOCTABUTH
LU ¥ 33]1a4l M1 HAMETUTh IIyTH UX JOCTHKCHHUS;

— TMPOBECTH MATEMATUYECKYI0 00pabOTKY SKCIEPUMEHTAIBHBIX JAHHBIX HAa 0a3e TEOPETHUYECKUX 3HAHUHU TI0
(hU3UYECKON XUMUY;

— TMPEACTaBJIATh JIaHHBIE JAOOPATOPHOTO HCCIeAOBaHUS B Tpaduueckoi ¢GopMe W Ha OCHOBE MOJYUYECHHBIX
3aBUCUMOCTEH ONPENEsTh COOTBETCTBYIOIIME TEPMOJMHAMHYECKHE M KUHETUYECKHE XapaKTePUCTUKH
XUMHUYECKON CHCTEMBI U XUMHYECKOTO TIPoIiecca;

— TPOBOAWTH aHAIU3 U KPUTHUECKH OIEHWBATh MOJYYCHHBIC SKCIIEPUMEHTAIbHBIE TAHHBIE, 0000IaTh U JeTIaTh
000CHOBaHHBIE BBIBOBI HA 0a3e MPOBEAEHHBIX OIBITOB.



Braoemy:

— KOMIUJICKCOM COBPEMEHHBIX JKCIEPUMEHTATBHBIX METOJOB (DU3NYCCKOW XUMHUU JUIS PEIICHHUS KOHKPETHBIX
HCCIIEIOBATEILCKUX 3a/1a4;

— DKCHEPUMCHTAJIbHBIMH METOJAMH HCCJICIOBAHUS COCTOSHHUS XHMHYECKOTO PABHOBECHUS W KHHETHUKH
XHUMHYECKOTO TIpoIiecca.

— TpHeMaM# 00pabOTKH MOJTYYCHHBIX OINBITHBIX TAHHBIX IS BBISBIICHUS U YCTAHOBJICHHS B3aUMOCBSI3CH MEXKITY
TEPMOJIMHAMUYCCKIMH CBOWCTBAMHU U (PU3NUYSCKUMU TTapaMeTpaMH MPOIecca;

— B3HAHUSAMH OCHOBHBIX 3aKOHOB (DH3WYECKOW XUMHUHU JUIS COJCPIKATSIBHON WHTEPIPETAIMHA TIOTYICHHBIX
AKCIIEPUMEHTAIBHBIX PE3yIbTATOB.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

HpI/IMCHCHI/IG METOJ0B (i)I/ISI/IKO-XI/IMI/I‘-IGCKOFO HuCCICa0BaHuA I ONPCACIICHUA TCPMOAWMHAMHUYCCKUX U
KHMHCTHYCCKUX XaPAKTCPHUCTUK XUMUUYCCKUX CUCTEM.

CnekTpoxumMmuyeckue MeTOAbl HcciaenoBaHusi. KayecTBeHHBbIM aHanM3 BellecTBa (ONpejaeneHue
MCXKDBAACPHBIX paCCTOHHHﬁ, MOMCHTOB HHEPLHUU MOJ'IeKYJ'I). Onpe)leneHHe KOJMYCCTBCHHBIX XapaKTCPUCTUK
(cTeneHu quccouuanuy U KOHCTAHThI JUCCOLUAIIUH 3JIEKTPOIUTOB, TEINIOEMKOCTH BEILIECTBA).

JJIeKTpoXuMHuYeckne MeToabl HcciaenoBanusi. Konaykromerpusi. OmnpeneneHne  KOHCTaHTBI
JMCCOLMAlMU caboro 3JeKTPOJIMTA, CTENEHU JUCCOLMALINM, JIEKTPUYECKON MPOBOAMMOCTH MPH OECKOHEYHOM
pa3zbaBieHun KOHAyKTOMeTpudeckuM MerojaoM. IloreHumomerpus. OrnpeneneHue TEpMOIUHAMUYECKUX
AH AG AS dEO/dT)

)

XapaKTEPUCTHK XUMHUUYECKOW peaknuu ( ), TemmieparypHoro kodddunuenta IC (

craraptHoit DJIC (E°), n3ydenue BIuAHUS J06ABOK HA HOTEHIMAN HIEKTPOIA.

@da3oBoe paBHOBecHe B OJHOKOMIIOHEHTHBIX cucTeMaX. ®DU3NKO-XUMHYecKHIl aHamu3. M3yueHue
3aBHCHUMOCTU CBOMCTB CUCTEMBI OT €€ cocTtaBa. Kpuble oxnaxaeHus. OnpeneneHue cocraBa 3BTEKTUUECKOM CMeCH.
[TocTpoenue quarpamMm KUIEHUS U JUarpamm IJIaBKOCTH Ji1sl OMHapHbIX cucteM. OrpaHuyeHHasi pacCTBOPUMOCTD B
TPEXKOMITIOHEHTHBIX CHCTEMAX.

Xumuyeckoe paBHoBecue. OnpeesieHne KOHCTAaHTbl XMMUYECKOTO PaBHOBECHSI U TEIUIOBOTO 3(ddexTa
XMUMHUYECKON PEeaKIMK Ha IPUMEpPE PEaKLHi pa3aoxKeHUs.

Tepmoxumusi. Kanopumerpus. Onpenenenre TEIIOEMKOCTH BEIIECTB KAJIOPUMETPUUECKUM METOIOM.

4. O0beM yueOHOM THCHMILIHHBI

Bcero Cemectp
Buj yae6noit paboThl 3E Axan. 4 5
4, 3E |Akanu.| 3E |Axan. u.
OO61mast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 144 2,0 72 2,0 72

K —
OHTAKTHAas padoTa — ayIMTOPHbIE 1,78 64 0,89 1 0,89 1

3aHSATHS:
Jlexuun - - - - - -
[Ipaxtueckue 3ansatus (113) - - - - - -
Jlaboparopusie padoTs! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeJibHas paboTa 2,22 79,6 1,11 | 39,8 1,11 39,8
[ToaroroBka k 1abopaTopHBIM paboTam 79,6 1,11 39,8 1,11 39,8

KonTakTHas camocTosTenbHas padboTa 292 - - - - -
9

CaMoOCTOSITENIFHOE HU3YyUCHHUC pa3aCiioB

JUCITUITIIMHBI

Buabl koHTpOJS:




3auer - 0,4 - 0,2 - 0,2
KoHTrakTHas pabota — MPOMEKYTOUHAS ] 0.4 ] 0.2 ] 0.2
aTTecTarus
Bua nToroBoro KOHTpOJIsi: 3auyer 3ayer
Bcero Cemectp
Bun yae6noit paboThl 3E AcTp. 4 >
a 3E | Actp. 3E AcTp.
q. q.

OO61mast TpyA0€MKOCTh TUCIUTUTHHBI 4,0 108 2,0 54 2,0 54
KonrakTHasi paboTa — ayIuTOpPHBIE 1,78 48 0,89 24 0,89 24
3aHATHA:
Jlexuuun - - - - - -
[IpaxTuueckue 3anstus (113) - - - - - -
Jlaboparopusie padoTs! (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTeJibHas paboTa 2,22 59,7 1,11 | 29,85 | 1,11 | 29,85
[ToaroroBka k 1abopaTopHBIM paboTam 59,7 1,11 | 29,85 1,11 | 29,85
KoHTakTHas camocTosiTelbHas paboTa 292 - - - - -
CaMOCTOSATEIHbHOE U3YUCHHUE Pa3/IeioB ’
JUCIATUTAHBI i i i i i
Buabl koHTpOJS:
3auer - 0,3 - 0,15 - 0,15
KoHTrakTHas paboTa — MPOMEKYTOUHAS
A P POMERYT - 0.3 - lo1s | - | ols
Buja nToroBoro KOHTpOJIsi: 3ayer 3ayer

AHHOTANUA pado4yeil NPOrpaMMbl AUCHUIIMHbBI
«Tennopusuka»

1. Heab aucuumimubl — GOpMHUPOBAHHE CIOCOOHOCTH NPUMEHSTh B MPO(GECCHOHAIBLHONU 1eATENbHOCTU
MIPUOOPETEHHYIO COBOKYITHOCTh 3HaHWM 3aKOHOB B3aUMHBIX IPEBPAILCHUN Pa3InYHbIX BUJIOB SHEPIUHU, CBA3AHHBIX
¢ 0OMEHOM 3Heprueil Mexy TelaMH, Yallle BCEro B BUJE TEIJIOTHI U pabOTHL

2.B pe3yJjbTaTe H3YYCHUA TUCHUIIJINHBI oﬁyqawmnﬁm HOJIZKCH:

Obnadams cneayoMUMHA KOMIIETCHIIUAMY U MHAUKaTOpaMu ux noctwxenus: VK-1.1; VK-1.2; VK-1.5; VK-
2.3; VK-2.5.

3name:

- COBpCMCHHBIC KOMIIBIOTCPHBLIC U I/IH(i)OpMaHI/IOHHI)IG TEXHOJIOTHUHU, IIPUMCHSCMEBIC B o0OJiacTH obecneueHust
TexHOC(hepHOU 0€30IaCHOCTH.

Ymemeu:

- 3eKTUBHO BHIOMPATH ONTUMAIBHBIC KOMIBIOTEPHBIE M UHPOPMAIIMOHHBIE TEXHOJIOTHH.

Braoemy:

- OCHOBaMHU pacydeTa IMpoucCCoB TCIJIONICPCHOCA B JICMCHTAX ITPOMBIIIIICHHOT'O 060pyz[013aH1/1$1;
- OCHOBaMHU pacydeTa IMpoucCCoB TCIJIONICPCHOCA B 3JICMCHTAX ITPOMBIIIJIICHHOT'O 060pyz[013aH1/1$1;

- OCHOBaMH 00pabOTKH U aHATN3a SKCTICPUMEHTAIBHBIX TAHHBIX.

3. Kpartkoe cogep:xaHue JUCHMILIHHBI
BBenenue
Llenu u 3amauu AUCHUIIIAHBL.




Pazoen 1. Ilepguviii 3axon mepmoouHamuxu

1.1. CymHocTh mnepBoro 3akoHa TepMoauHamuku. OrmnpeneneHUe IEepBOr0 3aKOHA TEPMOJAMHAMUKH.
«Pabouee Teno». [lapamerpsl coctosiHus. Tepmoannamuyeckue napameTpsl. TenaoBoe paBHOBECHE

1.2. DHepreTudeckue XapaKTEPUCTHUKU TEPMOJUHAMMUYECKHUX CHCTEM. TepMOJMHAMHUYECKHE IMPOLIECCHI.
[lepBoe Hayano TepmoanHamuku. OnbiTel @oH-Maiiepa.

1.3. MaremMarudeckoe BbIpa)KEHUE IEPBOIO 3aKOHA TEPMOJAMHAMUKH TepMOIMHAMUYECKHE CHUCTEMBI.
Buyrpennss sneprus. Pabora. Temnora.

Pazoen 2. Tepmoounamuueckue npoyeccol

2.1. PaBHOBECHBIE M TEPMOAMHAMHUYECKUE 0OpaTUMBbIe TTporiecchl. OOIN METO T MCCIIEIOBAHMS ITPOLIECCOB.

2.2. Tunsl qBUATaTENEe BHYTPEHHETO Cropanus. [IByXTaKTHbIE M YETBIPEXTAKTHBIC IBUTATEIN BHYTPEHHETO
CrOpaHusl.

Pazoen 3. Bmopoii 3akon mepmoounamuxu. AHAnU3 0CHOBHBIX NPOYECCO8 8 OMKPLIMBIX CUCTNEMAX

3.1. ®opmynupoBku BTOporo 3akoHa tepmoauHamuku. [loctynar Knasuyca. ®opmynupoBka Tomcona.
@yHKIUSA COCTOSTHUS CUCTEMBI — S3HTponus. Kpurtepuii coCTOSIHUS TEPMOINHAMUYECKOTO MPOLecca.

3.2. Camompou3BOJIbHBIE, HECAMOIPOU3BOJIbHBIE Mpoliecchl. [IpunHnum paboTel TemioBoro asurarens. Lukin
Kapnuo. Tepmuueckuit KIIJ[ nukna.

3.3. OtkpbiThie cuctembl. OCHOBHasi TeopeMa O IPOU3BOJCTBE HHTPONHMH B OTKPBITOM CHCTEME.
TepmoauHamMuuecKuil OTeHIMAI. DKBU(PHUHAIBHBIE COCTOSHUS OTKPBITHIX CUCTEM.

Pazoen 4. Tennosvie ycmanosku. Ocrogvl mepMOoOUHAMUKU HEPABHOBECHBIX NPOYECCO8

4.1. TennoBble YCTAaHOBKU U TEIJIOBbIE IIPOLECCHl. MaTepHalibHbIe, SHEPreTUYeCKue, OalaHChl, TEIIOBbIE
ycTaHoBOK. OCHOBHOM 3aKoH nepeHoca. CriocoObl TETIoBOH 00paboTKH.

4.2. HepaBHOBeCHasi TEpPMOJMHAMHUKA. OCHOBHBIE MOJIOKEHUSL. 3a/1a4yll TEPMOJAUHAMUYECKH HEOOpaTUMbIX
npoueccoB. MeTo TepMOJMHAMUUYECKH HEOOpaTUMBbIX MTPOLIECCOB.

4.3. HepaBHoBecHBbIE mpoIlecChl. [IpUHIMI JOKAJTbHOTO paBHOBECHS. 3aKOH COXpaHEHUsS MacChl B
TEPMOJIMHAMUYECKH HEPAaBHOBECHBIX MpOIleccax. 3aKOH COXPAHEHHUs SHEPruu. 3aKOH COXpPAaHEHUS HMIIYJbCa.
VYpaBHenue Oananca sHTponuu. [Ipous3BoacTBO SHTpPONHUH.

Pazoen 5. Mexanuzmoi nepeoauu menna. TennonpogooHocmo

5.1. Tennooobmen. Bunpl kouBekiuu. TemnoBoil noTok. TenaoBbie rpaHUYHbIE YCIOBUS.

5.2. OCHOBHO# 3aKOH TEIUIONPOBOAHOCTU. JuddepeHnrnaibHoe ypaBHEHHE TEIUIONPOBOIHOCTH. 3aKOH
TerronpoBogHOCTH Dypshe.

5.3. KoapdpuimeHTsl TErIonpoBOJHOCTH Ta30B, TBEPABIX Tel, *)uakoctel. [Ipumepbl mpakTHuecKOro
MIPUMEHEHUSI TEIIIONPOBOJHOCTH.

Pa3zoen 6. Ycnosus oonoznaunocmu. Jlyuucmoiii meniooome.

6.1. YcinoBust oqHo3HauHOCTU. ['pannynsie ycnoBus 1,2,3,4 pona. Teopus momo6usi. [TogoOHbIE cUCTEMBL.
Kputepuu nonobust. Teopemsl nogoous.

6.2. Teopus mono6us. IlogoOueie cucrembl. Kputepun nonobus. Teopemsl nmonobusi. Kpurepuanbubie
YpaBHEHHUS TEIUIOO0TAa4H MpU CBOOOJHOM U BBIHYKJIECHHOM JIBUKEHUH CPEJIbI.

6.3. TemnoBoe uznyuenue. Jlyuucrast sHeprus. IlornomarenbHas, oTpaxaTejlbHas M IMpOITycKaTelbHas
sHeprus. 3akoH Credana-bonbimana. 3akon Kupxroda. 3akon [1nanka. 3akon Buna. TermooOMen Mex 1y Tenamu
B 3aMKHYTOM IPOCTPAHCTBE.

4. O0beM yueOHOH TUCUUILTUHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O0mas Tpy10eMKOCTh 1M CLHMILJIMHbI 3,00 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4YHcJIe B (popMe NPAKTHYECKOH NOATOTOBKH 1 36 27
Jlexnn 0,44 16 12
B TOM 4ucJie B (popMe NPaKTUUECKOU MOATOTOBKH 0,11 4 3




[Tpaxtuueckue 3ausarus (113) 0,89 32 24

B TOM 4ucJe B popMe NpaKTUYECKOM NOATOTOBKH 0,89 32 24

CamocrosiTesbHast paboTa 1,67 60 45

KonrtakTHas camocrositenbHas paboTa 167 0.4 0,3

CaMOCTOSATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI ’ 59,6 44,7
Bua konTpoas: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«Teopusi ropeHus1 U B3pbIBA)

1. leab AUCHMIVIMHBI — MpHOOpeTeHue OOydarolMMUCA 3HAaHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
BO3OYXKJIEHHSI M MPOTEKAHUS B3PHIBHBIX IIPOIECCOB B HHepreTHyeckux Marepuanax (OM), o wmacmradax
BO3JICHICTBUU UX HA OKPYXKAWOIIYIO cpeny U 3(P(EeKTUBHBIX CHOC00ax 3aIlUThl OT Pa3pyLIMTEIbHOrO JIEHCTBUS
B3pPbIBAa U CHUYKEHUS €r0 MOCIEICTBUM.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICHA J0JI/KEH:

Obniadams cneayoMUMA KOMIIETCHIIMSIMU U HHAUKaTOpaMu ux noctuwxenust: YK-8.1; VK-8.2; VK-8.8; IIK-
1.3; IIK-5.

3nams:

-001111€e XapaKTEpPUCTUKH ABJIEHUS B3pbIBA, €M0 NPUUUHBI, (AKTOPbI, CHOCOOCTBYIOIINE €M0 BOZHUKHOBEHUIO
U NOCIIEAYIOIIEMY IPOTEKAHHUIO;

-Kj1accu(UKaluio B3pbIBOONACHBIX BEILIECTB U MAaTEPHAJIOB [0 UX CBOWCTBAM, JEMCTBUIO U Ha3HAYEHUIO;

-TepMOJIMHAMUYEeCKUE U (U3NKO-XUMUYECKUE MEXaHU3Mbl B3PBIBHBIX IPOLECCOB (FOPEHUS, IE€TOHAIUH,
MIEPEXO/IHBIX SIBJIEHUH, paCIPOCTPAHEHUs yIapPHbIX BOJH B3pbIBA);

-(akTOphl MOpaXKarollero JeHCTBUS B3pbiBa (Opu3aHTHOE, (yracHoe, KyMYJISTUBHOE), MPUHIUIIBI
yIpaBiIeHUS UMU U 3aILUTHI OT HUX.

Ymemo:

-IIPUMEHATh TEOPETUYECKUE 3HAHUS U HKCIIEPUMEHTAIbHBIE METO/Ibl UCCIIEIOBAHUSI B3PbIBHBIX MPOILIECCOB
IIpU pelieHnH npodeccuoHallbHbIX 3a/a4;

-IIPOBOJIUTH MPOEKTHBIE PACYETHl JJIsi OOOCHOBAHHBIX BBIBOJIOB O IIE€JIE€COOOPA3HOCTH HCIOJIb30BaHUS
SIBJICHUM TOPEHUS U B3PbIBA B XO3IMCTBEHHOM JI€ATEIbHOCTH;

-BBINOJIHATh aHaJIU3 MOCIEACTBUM pa3pyLIMTEIbLHOrO JAEWCTBUS B3pbIBa B LENSIX HEAOMYIIEHHS €ro B
orepanusix ¢ B3pbIBOONACHBIMU BELIECTBAMU;

-nenarb 0OOCHOBaHHBIM BBIOOP B3pPHIBOONACHBIX BELIECTB B COOTBETCTBUM C BEJAOMCTBEHHBIMH,
SKOHOMMUYECKUMH U IKOJIOTUYECKUMU 3aJjauaMu.

Braoemy:

-KOMILUIEKCOM COBPEMEHHBIX METOJ0B XMMHUYECKONW TEPMOJMHAMHUKHU JUIsl pacueTa SHEpreTHYeCKUux
XapakTepucTuk OM;

-ra30JMHaMUYECKUMH METOJIaMU OLEHKH I[apaMeTpOB TOPEHHMs W JETOHAlMM BO B3PbIBOONACHBIX
BEIIECTBAX;

-preMaMu 00pabOTKH SKCIIEPUMEHTANIBHBIX JAHHBIX O MPOLIECCaX TOPEHUS U B3phIBa, UX XapaKTEPUCTUKAX
U pe3yibTaTax BO3JCHCTBUS Ha OKPYKAIOIIYIO CPEIY;

-COBPEMEHHBIMU METOJIaMU HCCJIEZIOBaHUI IMPOLIECCOB TOPEHUS W B3pbIBA ISl M3YyYEHHS] MEXaHU3MOB
MPOTEKAHUSI OBICTPBIX XUMUYECKUX PEAKIMI B CpeAax C pa3InyHbIM arperaTHbIM COCTOSIHUEM.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

XuMHYecKasi TePMOJAMHAMMKA. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOM peakIuu OT TeMIlepaTypbl H
KOHIICHTPAIIUM PEArupyIOIMUX BeliecTB. BrruncieHue TemmoBbIX 3(P¢GEKTOB B OBICTPBIX peaknusix (TEIIoTa,
TeMIlepaTrypa, JaBJe€HUE, COCTaB M OOBEM MPOJIYKTOB B3pbhIBUATOTO IMpeBpauieHus). CaMoyCKOpsIOIIrecs
XUMHMUYECKHE peakiuu. 3akoH AppeHuyca. Teopus TemoBoro B3pbiBa. J(narpamma CemenoBa. LlernHoil B3pbIB.
ABTOKaTaIUTUYECKOE YCKOPEHUE Peaki. XUMHUYecKas U pU3nYecKasi CTOMKOCTh B3phIBUATHIX MAaTEPUAIOB.

I'openue razoB u 3HeproeMKMXx BemiecTB. 30HHAasi TEOPHUS TOPEHUSI ra30B U JeTydnx OM 1no 3eaba0BUuy
u benseBy. K-dasznas moxens ropenusi tBepiapix OM mo MeprkanoBy. CaMopacrpOoCTpaHSIIOIINICS BOJIHOBOM



CHUHTE3 KaK METOJ| MOJY4YE€HHsS HOBBIX MaTepHajoB. DKCIEPUMEHTAJIbHbIE METOJIbl ONpPENENICHUs IapaMeTPOB
ropeHusi. 3aBUCMMOCTb CKOPOCTU FTOPEHHUS OT BHEIIHUX (PaKTOPOB (COCTaB, JaBieHUe, TeMmiepaTrypa). Kpurunueckue
yCIIOBUS ropeHus (AuaMeTp, Aasienue). HeycToiiunBoe ropeHue u nepexo ropeHust Bo B3pbIB. ['a3oanHaMuyeckoe
yCIIOBHE yCTOMUMBOCTU ropeHust OM no AHzpeeBy.

Jeronanus raszoB u B3pbIBYaTHIX BemiecTB (BB). Kiaccuueckoe uznmoxkeHue rugpoJIrMHAMUYECKON
TEOpUU JETOHALMHU. YCIIOBHE KacaHus npsiMoid MuxenbcoHa-Penes ¢ aauabaToil MpOAyKTOB B3pbIBa (IPaBUIIO
Yenmena-)XKyre). PacueTHble 1 3KCIIEpUMEHTaIbHbIE METO/IbI ONIPEAETICHUS TapaMeTpoB AeToHanuu. [IpeaensHbie
YCIIOBUS IETOHALMK B OJHOPOAHBIX U rereporeHHslx BB. [Ipnannn Xapurona. Kputnuecknii tuaMerp 1eTOHALUU
U €ro 3aBUCHUMOCTB OT COCTOsIHMS 3apsiaa BB.

Yaapuble BoaHbl. ['Maponunamuyeckass teopus yaapHoil BoiHbl (YB). Ynapuas aamuabata ['toronuo.
B3aumopelicTBue JeTOHALMOHHBIX BOJIH C IHperpajgamMu pa3iHMyHON KEeCTKOCTH (CKUMaemocTu). Merossl
onpeneneHus opuzantHoctu BB. B3peiB B Bo3ayxe, 3akoH 3aryxaHusi YB B3peiBa. B3anmoseiicTBre BO3IYITHBIX
VYB ¢ nperpamamu. Mertoasl onpenenenust ¢yracHoctu BB. Kymymsiuus npodunupoBaHHbIX 3apsiioB BB.
BbponenpoOuBHOE AelicTBUE KyMYJISTUBHOM CTpYH.

Mexanuyeckoe jAeiicTBMe B3pbIBa. YJIapHbIE BOJHBI B IUIOTHBIX Cpelax. 3aKOH IOJ00Us IPU B3pHIBE.
TpoTuinoBkIil 5KBUBAIEHT B3pbIBa. B3phIBbI Ha BHIOPOC U cOpoc. banaHc sHepruu npu B3phIBeE.

OmnacHocte oOpamenusi ¢ BB. UyscrBurensHocTe BB k BHemHuM Bo3aedcTBHAM. MexaHnueckas
YyBCTBUTEIBHOCTh, METOJIBI PACUETa U HKCIIEPUMEHTAIBLHOIO OIPENEIEHNUs MT0Ka3aTele YyBCTBUTEIbHOCTH BB.
Pacnonoxenrie BB B 0opHBIN psAJ IO YyBCTBUTEIBHOCTH K MEXaHUYECKUM BO3ICHCTBUSM.

3amuTa OT mMopakawuiero JeiicTBUsA B3pbiBa. 3aKOHbI 3aTyxaHus YB B Marepuanax ¢ paznuyHon
JTMHAMHYECKOM KECTKOCThI0. METO bl 3alllUThl — MOA3EMHbIE yOeKHIlla, 00BaJOBaHHbIE IIYHKTHI IpUeMa I'paxaaH,
OappuKabl U3 B3PbIBO3AIIUTHBIX MIPErpajl, CTAllMOHAPHBIE U IEPEHOCHBIE KOHTEHHEPHI AJIsl TPaHCIIOPTUPOBKU BB,
CUHTETUYECKHE TKaHble MATEPUAJIbl, METAJUIM3UPOBAHHBIE OJIEsIa.

4. O0beM yueOHOH TUCHMILTHHBI

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axan | Acip.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 5,00 180 135
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPaAKTHYECKO MOATOTOBKHU 1,11 40 30
Jlexuun 0,89 32 24
B TOM 4HCJI€ B GOpMe MPAKTUUECKOU MOATOTOBKH 0,22 8 6
[Tpaxtnueckue 3anstus (113) 0,44 16 12
B TOM 4HCJIi€ B GOpMe MPAKTUUECKOU MOATOTOBKH 0,44 16 12
JlaGoparopabie pabOThI 0,44 16 12
B TOM 4HCJI€ B OpME MPAKTUUECKOM IMOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 2,22 80 60
CaMOCTOSTENbHOE N3YUYEHUE PA3/IETI0B JUCHUIIIIMHbI 1,03 37 27,75
PacuetrHo-rpaduyeckue paboTbl 1,19 43 32,25
Bujx koHTpoJs:
JK3aMeH 1,00 36 27
KoHTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTaIHs 1.00 0,4 0,3
ITonroToBKa K 9K3aMeHy. ’ 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI



«3.]'IeKTp0TeXHI/IKa U IIPOMBIIIVIEHHAA 3JICKTPOHUKA)

1. Hear aucnumiaudabl — GopMHUpOBaHHE Yy OOy4YAIOMMXCS KOMIIETEHIIMHA, OO0ECTICYHBAIOIINX
TEOPETUYECKYI0 M MPaKTUYECKYI0 TOJrOTOBKY BBIITYCKHHMKA, YMEIOIIEro BbIOMpaTh U OSKCITyaTUPOBATh
AIIEKTPOTEXHUYECKHE M 3JIEKTPOHHBIE YCTPONCTBA, BJIAJCIOLIEIO HAaBbIKAMU HCIOJIb30BAHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH JUIs aBTOMAaTU3MPOBAHHOIO MOJIEIMPOBAHUS U pacuéra HJIEKTPUUECKUX U
AJIEKTPOHHBIX LIETEH.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00yYaIOLIUIICHA JOJI/KEH:
OO6samate CIeAyOIMUMH YHUBEPCATbHBIMA KOMIETCHIIUSAMH U MHIUKaTopamMu ux goctmxenus: YK-2.1, YK-2.4,
YK-2.6.
3namo:
- OCHOBHbIE TIOHSATHUS, ONPEETICHUS 1 3aKOHBI AIEKTPUUECKUX ILIETIeH;
- METO/Ibl aBTOMATHU3MPOBAHHOTO MOJICIMPOBAHUS, aHAJIN3a U pacuéTa Lenel MOCTOSHHOTO U IEPEMEHHOTO TOKOB,
METO/I0JIOTHIO 3JIEKTPOTEXHUUYECKUX U3MEPEHU;
- YCTPOMCTBO M NMPHUHIMIMBI pabOThI AMEKTPOTEXHUUYECKOTO U DJIEKTPOHHOrO0 000pyAOBaHMs, TpaHCHOPMATOPOB,
AIIEKTPUYECKUX MAlINH, UICTOYHUKOB MTUTaHUSI.
Ymemo:
- TPUMEHATh TEXHOJIOTMM aBTOMATHU3MPOBAHHOTO MOJIEIMPOBAHUS, aHalu3a, pacuéra M SKCIUTyaTaluu
AIIEKTPUYECKUX CETEH, MPOMBIIUIEHHOTO 3JIEKTPOOOOPYAOBAHMS U AIEKTPOHHBIX PUOOPOB;
- BbIOMpaTh AJIEKTPOTEXHUUECKOE U 3JIEKTPOHHOE OOOpyIOBaHHE Uil pEUIeHHs 3ajJad MPOEKTHUPOBAHUS U
peain3ali XUMHUKO-TEXHOJOTHYECKUX ITPOLECCOB U MTPOU3BOJICTB.
Bnaoemuv:
- METOJ0JIOTHEeN aBTOMaTU3MPOBAHHOTO MOJIEIMPOBAHUS U pacuéra IEKTPUUECKUX U 3JIEKTPOHHBIX LIENel;
- IPAKTUYECKUMU HaBbIKaMH paOOThI € AJIEKTPOTEXHUUECKON annapaTypoil U 3J1eKTPOHHBIMU YCTPOUCTBAMH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.
Beenenne. Ilpeamer, OCHOBHbIE MOHSTHS, METOJOJIOTHS SIEKTPOTEXHUKH W IPOMBILIIEHHON 3JIEKTPOHUKH.
Kpatkue wucropuueckue cBeieHMs. 3aJaud M MECTO JUCLUIUIMHBI B TIOJArOTOBKE OakajaBpa XHMHUYECKOMN
TEXHOJIOTUHU.

PA3JEJ 1. OJIEKTPHYECKHUE I[ETIH

1.1.0cnognvle onpedenenusn, ONUCAHUA NAPAMEMPOE U MEMOO08 PACUEMA INeKMPUUECKUX yeneil

OcHOBHbIE MOHATUS U 0003HAUYEHHUS AIEKTPUUECKUX BEJIMYUH U 3JeMEeHTOB 3MekTpuueckux uemned (FOCT
19880-74, I'OCT 1492-77, T'OCT 2.730-73, TOCT 1494-77). UcTOYHUKU U IPUEMHHUKH JIEKTPUUECKON SHEPTUU.
OcHoBbl a51ekTpoOe3onacHocT. CxeMbl 3aMeleHHS JIEKTPOTEXHUUECKUX YCTPONCTB.

OcHOBHBIEC TIOHATHSI TEOPUU AIEKTpuueckux 1enerd. Knaccudukanus nerneii: TuHEHHbIE W HETMHEHHEIE,
HEpa3BETBJICHHbIE U PA3BETBIEHHbIC, C OJHUM U HECKOJIbKMMHU HCTOUHUKAMU MUTAHUS, C COCPEAOTOUECHHBIMU U
pacnpeiesieHHbIMU TapaMeTPaMHU.

OCHOBHbBIE MPUHLIHUIIBI, TEOPEMbI U 3aKOHBI 3JIEKTPOTEXHUKHU. [IpuHIUI HENpepbhIBHOCTH (3aMKHYTOCTH)
AJIEKTPUYECKOT0 TOKAa U MarHUTHOTO MoToKa. 3akoHsl OMa u Kupxroda.

Metoasl MOAETMPOBAHNS, AHAJIN3A U PACUETA JIMHENMHBIX JIEKTPUYECKHUX 1IENEH IOCTOSHHOIO TOKAa. AHAIIN3
U pacy€T pa3BETBJICHHBIX DJEKTPUUECKUX LENell ¢ HECKOJbKMMHM MCTOYHHKAMU MUTAHUS IYTEM COCTABJICHUS U
pelIeHHs CHUCTeM YpaBHEHMH 10 3akoHam Kupxroda, npuMeHeHHs METOJOB Y3JIOBBIX IOTEHLHAJIOB U
SKBHUBAJIEHTHOTO AKTUBHOTO JIBYXITOJIFOCHHKA.

OcHoBHbIE CBOIICTBa M 00JIACTH MPUMEHEHHUSI MOCTOBBIX II€MeH, MOTEHIIMOMETPOB, ACTUTENIeH HaPsDKEHUs
U TOKa.

MatpuyHas 3anuch ypaBHEHH 1ienel B 000011eHHBIX popMmax.

1.2.91ekmpuueckue uzmepenus u npuoGopvl
MeTo 1l U3MEPEHHSI AIISKTPUICSCKUX BEITUYHH: TIPSIMBIC U KOCBEHHBIC. AHAJIOTOBBIC YJICKTPOU3MEPUTEIILHBIC
1 1U(GPOBBIE 3JIEKTPOHHBIC MPUOOPHI: YCTPOWCTBO, MPUHIMI JCHCTBUS, 00JIACTH TpUMeHeHus. V3mepeHue
EKTPUICCKUX BEITUYHH: TOKOB, HAIIPSKCHHIA, COIPOTHBIICHUH, MOIITHOCTH M SHEPTHUH.



1.3.Ananus u pacuyém nuHneiinbIX yenei nepemenHo20 moKa

CriocoObl npesacTaBieHus (B BUAE BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMIUIEKCHBIX YMCEN) U HapaMeTpbl
(ammuTyna, yactoTa, HadajdbHas (a3a) CUHyCOWJAIbHbIX (PYHKUMNA. MrHOBEeHHOE, CpelHee U JEUCTBYIOIIEe
3HAYEHUS IEPEMEHHOT0 CUHYCOUJAJIbHOTO TOKA (HAIPSKEHUS).

AKTUBHOE, PEAaKTHMBHOE U IOJHOE COMpOTHUBIIEHUS BeTBU. (Da3oBble COOTHOLIEHUS MEXKIYy TOKOM H
HamnpspDkeHneM. MOIIHOCTh B IEmsAx mnepeMeHHoro Toka. KoaddummeHnT momHocTH (COS(P)) M €ro TEeXHHKO-
HKOHOMMUYECKOE 3HAUCHHUE.

[Ipumenenue anredpbl KOMIUIEKCHBIX YUCEI B 3JEKTpoTeXHUKe. KoMIUIeKCHBINH MeTo ] pacuéTa JTUHEHHBIX
CXeM LeMed MepeMEeHHOro Toka. KOMIIeKCHOE CONMpOTHBIEHHE M KOMIUIEKCHAs IPOBOJUMOCTh BETBH.
KommnekcHas MOITHOCTb 1 6ajjaHC MOUTHOCTH B LIETISIX IEPEMEHHOTO CUHYCOUJAJIbHOTO TOKA.

Pe3oHaHCHBIE sIBIIEHUS B JJIEKTPUYECKHUX IEMsIX, YCIOBHUS BO3HHUKHOBEHHS, MPAKTHYECKOE 3HAYCHHE.
Pe3onanc HampsbkeHuid M TOKOB. YacTOTHBIE CBOMCTBA ILenell nepeMeHHOro Toka. [IoHsaThe o JNMHEMHBIX
4eThIpEXTOoItOCHUKaX. [IoHsTHE 00 ANIEKTPUYECKUX 1EeNsIX ¢ MHAYKTUBHON (MarHUTHOM) CBS3bIO.

Ananu3 u pacu€r TpéxdaszHbIX ILernel MepeMeHHOro Toka. JieMeHThl Tpéxdasubix neneil. CrocoOsl
n3o0paxeHuss U coenuHeHus: (a3 TpEx(pazHOro UCTOYHMKA MUTAHUS U MPUEMHUKOB sHepruu. CoeauHeHue
NOTpeOUTENEN AIIEKTPOIHEPIUU 3BE3/I0M M TPEYroJbHUKOM. TpEX- M YeTHIPEXIPOBOJIHBIE CXEMbl MUTAHUS
npueMHUKOB. HasHaduenme HeWTpanbHOro mpoBoja. MomHocTs Tpéxdasznoi nenu. KosrpduimeHt momHoCTH.
TexHrka 0€30MaCHOCTH IIPU KCIUIyaTal[il YCTPONUCTB B TPEX(Pa3HbIX LEIX.

[Ipumenenue a1 aBTOMaTU3MPOBAHHOTO MOJIEIMPOBAHUS U pacuéra Leneil mporpaMMHBIX MPOJIYKTOB,
pa3paboTaHHBIX Ha Kadenape, a Takke nakeTos nporpamm «Multisimy», «Mathcad», «Excel».

PA3JEJ II. 2JIEKTPOMATHHUTHBIE YCTPOHCTBA H 3JIEKTPHYECKHE MAIITHHBI
2.1. Tpancghopmamoput

Haznauenue u o0nactu npumeHeHUs] TpaHCPOPMATOPOB. Y CTPOMCTBO U MPUHLIUIT AEUCTBUS OJHO(A3ZHOTO
Tpanchopmaropa.

AHanu3 3J1eKTPOMarHUTHBIX MPOLIECCOB B TpaHChOpMAaTOpe, CXeMa 3aMeleHUS.

[ToTepu suepruu B Tpanchopmarope. Buemnue xapakrepuctuku. [lacnopTHbie JaHHbIE TpaHCPOpMaTOpa U
oTnpe/iesieHne HOMUHAIIBHOTO TOKAa, TOKa KOPOTKOTO 3aMbIKaHUS B IEPBUYHON OOMOTKE ¥ U3MEHEHUS HANPSyKEHUS
Ha BTOPUYHON OOMOTKE.

2.2. AcunxponHnule Mawiunbl

YCTpolCTBO M OpUHLMII JEHCTBUS TpEX(Pa3HOro ACHHXPOHHOIO AJeKTpojaBHratens. Bpaimaromieecs
MarHuTHoe ToJie craropa. MarautHoe nose mamuHbl. IJIC 06MoTOK ctatopa u poropa. CkonpxeHue. Yacrorta
BpaIleHUsI pOTOPaA. DJIEKTPOMArHUTHBI MOMEHT. MexaHuuyeckue u paboune XapaKTepUCTUKU.

OHepreruyeckue nuarpaMmmsl. [lacnoprHblie TaHHbBIE.

[lyck acMHXpPOHHBIX JBHUrareie C KOPOTKO3aMKHYTBIM M (a3HbIM poTopoM. PeBepcupoBanue u
peryupoBaHUE YAaCTOThI BpALLIEHUs pOTOPA.

PA3JIEJI 1I1. OCHOBBI DJIEKTPOHUKH
3.1. Dnemenmnasn 6aza co6pemMeHHbIX INEKMPOHHBIX YCMPOUCHE

VYcioBHble 0003HAYEHMsI, NPUHLUN JCHCTBUS, XapaKTEPUCTUKU M HA3HAYEHHUE MOJIYyIPOBOIHUKOBBIX
JIMOJI0B, TPAH3UCTOPOB, TUPUCTOPOB.

WuTerpanbHble MUKPOCXEMbI, UX Ha3HAYEHHE, KJIaCCU(PHUKALUI U MapKUPOBKA.

3.2. Hcmounuku 6mopuuno20 31eKmponumanus u ycuiumenu
INNEKMPUYECKUX CUSHAI08

[TonynpoBOAHUKOBBIE BBIIPSIMUTENN: KiIacCU(PUKAIMA, OCHOBHbIE MapaMeTpbl. DIEKTPUUECKUE CXEMBl U
MPUHIMI PaObOThI BEIIPSIMUTENS. DIIEKTPUUECKUE (PUITBTPBHI.

Knaccugukanuss M OCHOBHbIE XapaKTEpUCTUKU ycuwiauTened. AHanu3 paOoThl OJHOKACKAIHBIX H
MHOTOKACKaJHbIX ycunuteneid. OOpaTHble CBS3U B ONEPAIMOHHBIX YCHWJIMTENSAX, UX BIIMSHHE HA MapaMmMeTphl U
XapakTepucTUKHU ycunutens. OCHOBHbIE THUIBI ycuunuTesei Ha 6asze OVY.

4. O0beM yueOHOH TUCHMITUHBI



O0bemM TUCUMIIIIMHBI
Bup yyeOHoM padoThI Axan. | Actp.
3E
4. 4.

OO61m1ast TPyI0€MKOCTh AUCITUTITUHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHSA: 1,33 48 36
Jlexinm 0,44 16 12
Jlaboparopusie 3anstus (JI3) 0,88 32 24
CamocrositesbHast pabora (CP) 1,67 60 45
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIINHBI 1,11 40 30
KoHnTpoabsHbie paboTh 0,56 20 15
Buabl KOHTpOJIS:
DK3amMeH 1 36 27
KonTakTHasi paboTa — IpOMe:KYTOUYHAsI aTTeCTAIUs 1 0,4 0,3
IloaroroBKa K 3K3aMeHy. 35,6 26,7
Buj uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTaNUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«MarepuajioBeeHue 1JI TEXHOJOTHYECKHUX MPOLECCOB M MPOU3BOACTBY»

1. Heas aucuunjuHbl — IpuoOpeTeHne CTyACHTaMU 3HAHHH, TO3BOJISIONINX OIICHUBATH MOBEACHUE MAaTEPHUAIIOB B
YCIIOBUSIX DKCILUTyaTalli, BHIOMPATh MaTepual W TEXHOJIOTHIO €ro OOpaOOTKH C IENbI0 TOJyYeHUs 3aJlaHHOU
CTPYKTYPBI U CBOMCTB, 00ECIIEYMBAIOIINX BEICOKYIO HAJIEKHOCTh M JIOJTOBEYHOCTh MU3ICTHH.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4aIOIMIACH JOJI2KEeH:

Obnadams cAeAyOMUMI KOMIIETCHITUSAMA U UHAUKaTopaMu ux noctuxenus: YK-2.2, YK-2.4, YK-2.10, T1K-7.2;
I1K-7.3.

3namo:

- OCHOBHBIE THIIBI U KJIACCHI COBPEMEHHBIX ITPOMBITIUICHHBIX MaTEPHAJIOB;

- CTpOEHHE, CTPYKTYPY, CBOMCTBA COBPEMEHHBIX MTPOMBIIIICHHBIX MAaTEPUAIIOB;

- CIIOCOOBI MOTYYEHUS U 00JIaCTH TPUMEHEHHUS COBPEMEHHBIX MMPOMBIIIJICHHBIX MAaTEPHUAIIOB;

- YCJIOBHSI OKCIUTyaTallii COBPEMEHHBIX MTPOMBIIIJICHHBIX MAaTEPHAJIOB;

- TUTIOBBIE METO bl KOHTPOJISI I UCTIFITAHUNA ~ OCHOBHBIX KJIACCOB COBPEMEHHBIX ITPOMBIIIUICHHBIX MaTEPHUAJIOB;

- TIpaBWJIA U MIPUHITUATIEI MAPKAPOBKHA OCHOBHBIX MTPOMBIIIIICHHBIX MAaTEPHAJIOB.

Ymems:

- OCYILECTBJISITH BEIOOP MTPOMBIIINICHHBIX MaTEPHATIOB, HAN0O0JIee OTBEYAIOIIUX YCIOBHUSAM IKCILTyaTalluu;

- OIpPEAeNATh OCHOBHBIE CBOMCTBA MPOMBIIIUICHHBIX MAaTEPHAIIOB;

- MPOTHO3HMPOBATH TOBEACHUE U PabOTOCIIOCOOHOCTh MPOMBIIIUICHHBIX MAaT€pUAJOB B 3aBUCUMOCTH OT YCIOBUM
IKCIUTyaTaIuu;

Braoems:

- METOJIaMH 3aIIUTHl MAITMH U alliapaToB XUMHUUYECKHUX ITPOU3BOJICTB OT KOPPO3HUH;

- HaBBIKAMM W YMEHHEM OpPraHM3allid U TPOBEJACHUS IMOMCKa WHGOpPMAIMKM O MaTepHaiax C 3aJaHHBIMHU
CBOMCTBaMH.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

BBenenue

MarepuanoBeieHue Kak Hayka: LI€JH, 33Ja4d ¥ 3HaueHUe AUCUUILIMHBL. OO1iue TpedoBaHus, IPEeabsIBIseMbIe K
MarepuaigaM B 3aBUCUMOCTH OT YCJIOBUU UCIIOJIB30BAHUS UJTH DKCIUTyaTanuu. Pa3Butre Hayku o marepuanax. Posb
PYCCKMX YUYEHBIX B pa3BUTUU HayKd. JloCcTwkeHuss B 00JacTH CO3JaHUST HOBBIX MaTEpHATIOB, TEXHHUKO-
SKOHOMHUYECKAst Y3PPEKTUBHOCTh WX MPUMECHECHHS. 3HAUCHUE MATEPUATIOB B PA3BUTHH XUMHKO-TEXHOJIOTHUYECKUX
MIPOIIECCOB M 00ECTIEYCHNH UX 0€30MMaCHOCTH.

Paznen 1. ®u3nko-xuMu4ecKue 0CHOBbI MaTepHaI0BeIeHUs

OCHOBHBIE TIOHATHS O CTPOCHUH, CTPYKTYpPE M CBOMCTBaX MaTepHaoB. MeTOIbl U3y4eHHUs CTPYKTYPHI M CBOWCTB



MatepuanoB. Ctpoenue matepuanoB. OCHOBHbIE TUIIBI KpUCTANIMYECKUX pemeTok. Kiaccubukanus kpucTaiios
[0 TUIAM CBSI3U. AHU30TPONUS CBONCTB KpucTasioB. CTpoeHUEe pealibHbIX KpPHUCTAUIOB. [ledekThl peasbHbIX
KPUCTAJIJIOB M UX BJIMSHUE HA CBOMCTBA METAJUIOB U ciiaBoB. CBoiicTBa Aucnokaiuil. Kpucraminzanus MeTamion
n cmwiaBoB. CamorpousBoiibHas Kpucramimszauud. HecamornpousBosbHas kpucraminzauus. AMopgHbie
MaTepuabl.

CpoiictBa wmatepuasioB. Ilokazarenu cBoiicTtB. Kiaccubukamuss cBoiicTB. Mexanuueckune, (QuU3NIECKHE,
XUMUYECKNE, SKCIUTyaTallHOHHBIE U TEXHOJOTUYECKHE CBOMCTBA MaTepualloB. [lokazarenn MexaHNYECKUX CBOMCTB,
onpefensieMble MPH CTATUUYECKUX MCIBITAaHUSX Ha pacTsbKeHHe M u3rub. MeTonsl omnpeaeneHus TBEpAOCTU
MaTepHuasos.

OU3UKO-XUMUYECKHE OCHOBBI MarepHayioBeieHna. OCHOBbI TEOpUU CILIABOB. JlMarpaMMbl COCTOSTHUS
crutaBoB. TepMuHbl U onpezenenus. JuarpaMmel - «coctaB-cBoicTBO». Da30BbIi cOCcTaB CIUIaBOB. 3aBUCUMOCTh
MEXy CBOMCTBaMH CIIJIaBOB M TUIIOM Juarpammel coctosHud. [Ipasmiio H.C. Kypnakosa
Paszpen 2. Meraniimyeckue MaTepHabl
XKeneszo u cinaBel Ha ero ocHoBe. Ctanu u uyryHsl. JKenesoyriaepoauctbie cruiaBbl. CTPYKTYpbI CIUIABOB JKEJIE30-
yraepo . JluarpaMmbl COCTOSIHUS Kee30-11eMeHTUT. KoMIIOHEeHTHI, a3bl U CTPYKTYpPHBIE COCTABIISIIOIINE CTaJIeH U
OeJbIX YyT'YHOB.

KoHcTpyKIImoHHBIE METAJUIMUECKHE MaTepUabl. YTIEpOIUCTbIE U JIerupoBaHHble cTan. Kiaccudukanus
CTaJIeH, OMpeeieHNe MOHATUSA KadecTBa cTanu (TpeOOoBaHMS K KadyecTBY). BimsHue yriepona v MOCTOSIHHBIX
(TEXHOJIOTUYECKUX) TpUMecell Ha KadyecTBO CTalM, METOJbl YIYYIIEHUS KauecTBa CTajlu (NOBBILIECHHE €€
KOHCTPYKIIMOHHOM MPOYHOCTH). BiusHue JNerupyromux 31eMeHTOB Ha CBOMCTBA cTaiu. JlmarpaMMbl COCTOSIHUS
JKeJe3o-Jierupyronuii - 3meMenT. KoHcTpyknmonHble cranud. HWHCTpymMeHTanmpHBIE cranu. Kiaccudukaims
YIAEPOIMCTHIX U JISTUPOBAHHBIX cTajie. MapKupoBKa cTajel 110 XUMUYECKOMY cocTaBy. KOHCTPYKIIMOHHBIEC CTAIN
u craBbl. UHCTpyMEHTalIbHBIE CTalld U cIulaBbl. UyryHbl U TBepable cruiaBbl. CBOMCTBA M Ha3HAUYEHUE YYT'yHa.
[Ipouecc rpadutnzauun. YyryHsl cepble, Oenble, KOBKHE, BEICOKOIIPOYHbIE, UX CBOMCTBA, 00JIaCTh NPUMEHEHUS,
MapKUpOBKa.

[{BeTHBIE METaIIIBI U CIUIaBBI Ha WX OCHOBe. OOIas XapaKTEepUCTUKA U KIaCCU(PHUKAIUS MEIHBIX CIUIABOB.
Jlatynu, OpOH3bI, METHO-HUKEJEBBIE CIUIaBbl. AHTHUQPUKIIMOHHbIE MeTaUIMueckue Marepuaibl. OO1mas
XapaKTepUCTHKAa aJlOMUHUEBBIX CIUIaBOB. JleopMupyemble altOMUHUEBBIE CIUIaBbI, JUTHEBBIE AIIOMHUHHEBBIE
cruiaBbl. ['panynupoBanHble criaBbl. OOLIas XapaKTepUCTUKA MarHUeBbIX CIU1aBoB. JlepopmupyeMble MarHueBbie
cruiaBbl. JINTbeBbIe MarHueBbie CIUIaBbl. BiiMsHNE JerUpyOUUX 3JIEMEHTOB CTPYKTYPY U Ha CBOMCTBA TUTAHOBBIX
CIUIaBOB. bepniunii ¥ CIIIaBbl HA €r0 OCHOBE. TyroIiaBKue METaJUIbI U CILIaBbl HA UX OCHOBE.

Paspnen 3. OcHoBBI KOPPO3MHU MeTAJLI0B. [IpHMHIMIIBI 1 METOABI 3A1UMTHI OT KOPPO3HUH.

OcHoBHbIE NpUYHHBI KOppo3uu MeTaysioB. llokazarenu xopposun. Kiaccuduxaius KOppo3HOHHBIX MPOLIECCOB.
Xumunyeckasi kopposus. ['azoBas kopposus. Kopposust B KUIKOCTSIX — HEIIEKTPOJIUTAX. DJIEKTPOXUMUYECKAs
Koppo3us. KnHeTrnka 31eKTpoXuMHUYecKor Koppo3un. Koppo3usi METAIIOB B YCIIOBHUSAX TEXHOJIOTMYECKUX Cpex
XUMHUYECKUX TPOU3BOJICTB.

[IpyHIMOBI ¥ METONbl 3alUThl OT KOppo3uu. Koppo3MOHHOCTOWKHE METaNIMYeCKHEe W HEMETaUInYeCKue
Marepuanbl. MeToApl 3allMThl MallMH W ammapaToB XUMHYECKUX IPOU3BOJCTB OT Koppo3uu. MHruOutopsl
KOPPO3UHU. DNEKTPOXUMHUYECKas 3alUTa. 3aIIUTHbIE TOKPBITUS.

Paznen 4. Hemerannuyeckue MaTepuabl

Hemerannuueckue maTepuansl. Mateprainbl HA OCHOBE BBICOKOMOJICKYJISIPHBIX coenHeHn. CTpoeHue U CBOMCTBA
nosuMepoB. TepMopeakTuBHbIE U TepMOIUIACTUYHbIE MouMepbl. CTpoeHue u cBoiicTBa riactMacc. OCHOBHBIE
Pa3HOBUIHOCTH IPOMBIIIJIEHHBIX MOJMMEPOB M IJacTMacc. ApPMHUPOBAHHBIE MOJIMMEPHbIE MaTepHabl.
["a30HaroIHEHHBIE MIJITACTMACCHI.

Oco0eHHOCTH CTPOEHUS , CBOMCTBA PE3MHOBBIX MaTepuaaoB. Pe3suHbl o0Ouiero HazHaueHus, ClielialbHble PE3UHBI
1 00J1aCTH UX TPUMECHEHUS.

Jlakokpacounsie matepuainsl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, TpyHTOBKa, IITIATICBKA.
Kepamuueckue matepuansl. KoHCTpyKIIMOHHAS, UHCTpYMEHTaJIbHAsl U TEXHUUYECKas kepaMmuka. Heopranmueckoe
crexno. Knaccuduxanus crekos no HazHadeHuto U obnactu npumeHenus. Curamisl. ['padut. AcGect. CoiicTBa u
00J1aCTH TTPUMEHEHUS.

JpeBecHBIC MaTepHAIIbL.

Komno3zunmonnsie matepuansl (KM). OOmias xapakTepucTHKa KOMIIO3ULIMOHHBIX MaTepuanoB. JlucrnepcHo-
ynpouyeHHble KM, cnoucteie KM, BosiokHucthie KM. KoMmno3unuoHHbIE MaTepuanbl Ha METALIMYECKOW U



HeMetaimuueckol ocHoBe. CAIl (cnedeHHble aqrOMUHUEBBIE MOPOIIKH). Kepamuueckne KOMMO3UIIMOHHBIE
Matepuaisl. [ MOpHIHbIE KOMIIO3ULIMOHHBIE MAaTEPUAIIbI.

Pa3nes 5. JxkoHoMHu4YecKku 000CHOBaHHBII BHIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIMOHHBIX MaTepUaioB JJIsi KOHKPETHOIO TEXHOJIOTHYECKOTo mpouecca. Kpurepuu u aaropurm
BbIOOpa KOHCTPYKIIMOHHBIX MaTE€pUalIOB JUIsl TEXHOJIOTHMYECKUX MPOIIECCOB U MPOU3BOJACTB. DKOJIOTUYECKUE U
HSKOHOMMUYECKHE aCTIEKThl MAaTEPUAIIOBECHHS U 3alLUTHI MATEpUaAIOB OT KOPPO3HH AJisl oOecrieueHs: 6e3011acCHOCTH
TEXHOJIOTHYECKUX IIPOLIECCOB U MTPOU3BOJICTB.

4. O0beM yueOHOMH THCHMIIHHBI

O0beM TUCIUTUTHHBI
Buner yue6HOM paboThI
3E Akan.y. | Actp.4.
OO0uasi TPy10€eMKOCTh IUCHUIIMHBI 110 Y4€0HOMY IJIAHY 3 108 81
KonTrakTHasi padoTa - ayIMTOPHBIE 3aHATHS: 1,3 48 36
Jlexmm (JIek) 0,9 32 24
[Tpaxtnueckue 3anstus (113) 0,4 16 12
CamocrositesbHast padora (CP): 1,7 60 45
KonrakTHas camocrositenbHas paboTa 0,2 0,15
1,1

CaMOCTOSTETbHOE N3YUYEHUE Pa3/IeioB JIUCHUIUIMHBI 59,8 44,85
Bua konTpoJsi: 3ayer

5.3 IucuunJnHbI 4acTu, (popMHUPyeMoii yHaCTHUKAMHU 00pPa30BaTeJbHbIX OTHOIIEHUH (IMCUMILVIMHBI M0
BbIOOpY)

AHHOTANUA padoyeil NPOrpaMmMbl IUCUUIIMHbBI

«Cucremsl YupaBJ€HUSA TEXHOJOTHYCCKUMU IpoueccaMmu»

1. Heab 1M cUMIIMHBI — JaTh 0230BbIC 3HAHUS 110 TEOPUU CUCTEM YIIPABIICHHUS] XUMUKO-TEXHOJIOTUYECKUMHU
nporeccamu (CY XTII), mpuBuTh HaBbIKM W yMeHHs aHanu3a cBOWMCTB XTII, kak OOBEKTOB ympaBICHHUS U
MPAKTUYECKOTO MPUMEHEHHS TEXHUUECKUX CPEICTB yIPABICHUS.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00YYAIOIIUIACHA TOIKEH:
Obnadams CIeyONMMA KOMIIETEHITUSAMU U MHAuKatopamu ux noctmwkenus: YK-1.1, YK-1.2, YK-1.5.

3uamo:

— OCHOBHBIE ITIOHATHS TEOPUH YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BU/JIbI ccTeM aBTOMaTtuyeckoro yrnpasiieHus (CAY) 1 3aK0HbBI PEryIHpOBaHUs;

— TunoBble CAY B XUMHUYECKOM MPOMBIILIEHHOCTH;

— METO/JBI ¥ CPEJICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTHYECKUX [TapaMeTPOB;

— ycroitunBocts CAY;

— OCHOBHBIEC TOHATUS O HenuHelHbIX CAY, penelHbIX cucTeMax, JIOTMUECKUX alrOpuTMax yIpaBJeHHUS,
aJANTUBHBIX U ONITUMAJIBHBIX CUCTEMAX YIPABIICHHUS.

Ymemu:

— OIpeAENATh OCHOBHBIE CTATUYECKHE U JUHAMHYECKUE XapaKTEPUCTUKH OOBEKTOB YIIPaBICHUS;



— BbIOMpATh PalMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;

— olLleHuBaTh ycToitunBocTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Asst AuarHocTuku XTI

Braoemy:

— METOJIAMH TEOPUM ABTOMATHUYECKOI'O PEryJIupOBAaHMS, OPraHU3alMM U pacyéra CUCTEM ONTHUMAIBHOIO
YIPABJIECHUS IPOLIECCAMU XUMHYECKOM TEXHOJIOTUH.

3. Kparkoe coaep:xanue JTUCUMIIIIMHBI:

Paszpnen 1. OcHOBHBIE OHATHSA YIPABJICHUA XMMHKO-TEXHOJOIHYECKUMH MPOLECCaMU.

3HaueHUEe aBTOMATUYECKOI'O YIPABJIEHUS JUISl Pa3BUTHS XUMHUYECKOW MPOMBIILIEHHOCTH. OCOOEHHOCTH
YOPABJICHUS XUMHUYECKUM MPEANPUITHEM M XUMHKO-TEXHOJOTMYECKUM IPOLECCOM. TEXHUKO-3KOHOMHUYECKHI
3¢ deKT BHEApPEeHHs aBTOMATHU3MPOBAHHBIX CHCTEM YyrpaBieHHs. Poyib cuctem ympaBieHuss B oOecreueHuu
0€30MacHOCTH XUMUYECKOT0 MPOU3BOACTBA U OXpaHbl OKpy»Karowieil cpe/ibl. OCHOBHBIE TEPMUHBI U OIIPEJICICHHUS.
Wepapxus ympaBienus. OcCHOBHble MNpUHLMIBI  yrnpaBieHus. Kinaccuduxamuss cuctem — yrnpaBieHHS
OynkunoHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrnpaBiaeHUs.

Pa3pnen 2. OCHOBBI TEOPUM ABTOMATHYECKOI'0 YIIPABJICHUS.

Maremaruueckne monenu CAY. Jlunamuyeckue xapakrepuctuku CAY. Hcnons3oBanue oneparmoHHOTO
ucurcnenus ans aHanuza CAY. TunoBele TuHaAMHYECKHUE 3BEHbS. BpeMeHHbIE M YaCTOTHBIE XapaKTEPUCTHUKU.
DKBUBaJIEHTHbIE NPE0OpPa30BaHUsl CTPYKTYpPHBIX cXeM. YcroiuuBocTh JUHEHHbIX CAY c oOpaTHOH CBS3bIO.
Knaccudukanuss 1 OCHOBHBIE CBOWCTBA OOBEKTOB yIpaBieHUS. MeETOAbl OINpeaesieHus] CBOWCTB OOBEKTOB
yrnpaieHusi. OCHOBHBIE 3aKOHBI PErylIMpoBaHus. PeryisTopel Ha OCHOBE HCKYCCTBEHHBIX HEMPOHHBIX CETEH.
[Mudpossle 1 pobOacTHbIE CHUCTEMBI yrpaBieHUs. BolOOp 3akoHaA peryaupoBaHHs U ONpeAeTeHUE ONTHMAalbHBIX
IapaMeTpOB HACTPOMKH MPOMBIIICHHBIX PETYIISTOPOB.

Paspnen 3. U3MepeHne TEXHOJIOIMYECKUX TAPAMETPOB XUMHMKO-TEXHOJIOIMYECKOI0 mpoiecca.

l'ocynapcTBeHHast cucTemMa IPOMBILITIEHHBIX MPUOOPOB U cpeAcTB aBTOMaTu3auuu. OCHOBHBIE TEPMUHBI U
ompeneneHus MeTposiorud. Metonsl u3MepeHuid. CpencTtBa HM3MEPUTENBHOM TEXHUKH, MX CTaTUYECKHE |
nuHaMuueckne cBoiicTBa. [lorpemHoctnn m3mepenuit. CrocoObl mepeaaun HUHPOPMAMA Ha PaACCTOSHHE.
Opranuzanus puctaHiMoHHoM nuarHoctuku XTII. M3MepeHne OCHOBHBIX TEXHOJOTMYECKUX I1apaMETPOB:
JaBJICHUS, TEMIIEpATypbl, pacXo/a U KOJIMYECTBA, YPOBHS JKUJIKOCTH U CBHIIYYUX MaTEpPHUAJIOB, COCTaBA U (PU3UKO-
XUMHUYECKNX CBOKCTB BEILIECTB.

Paznen 4. OcHOBbI NPOEKTHPOBAHWS ABTOMATHYECKHUX CHCTEM YNPaBJIeHUS] XMMMKO-
TEXHOJIOTHYECKUMHM MPOLEeCCaAMM.

OcoOennoctu ynpaienuss XTII. PerynupoBaHune OCHOBHBIX TEXHOJIOTMUECKHX I[apaMETpOB: pacxoja,
naBiieHus, Temieparypsl, ypoBHs, pH. Texuunueckue cpeactsa CAY. OcHOBHBIE Pa3HOBUAHOCTH YIPABIISIOMINX
YCTpOWCTB. THIIBI, XapakKTEPUCTUKH W PACUET HCIOJIHUTEIBHBIX MEXaHW3MOB M PEryIUPYIOIIUX OPraHOB.
OdopmieHne NpoeKTHOTO 33JaHUs Ha aBTOMATH3AIMI0 TEXHOJIOIMUECKOTo Ipouecca. Bribop Touek n3mepeHus,
KOHTPOJISI, YIIPaB/ISIEMbIX [1apaMETPOB U YIPABISIOUIUX Bo3aeicTBUi. CTaHIapThl U yCIOBHbIE 00O3HAUEHUS AJIs
texHosjorudyeckux cxem. OcHoBHble cBesieHust 00 ACY TII B xumuueckoit npomsinuieHHOCTH. [Ipumepst ACY TII
B XMMHUYECKON IPOMBINIIEHHOCTH. OCHOBHBIE BbIBOIbI 110 Kypcy. CoBpemeHHble TeHaeHmu B pa3sutuu CY XTI

4. O0béM yueOHOMH THCUMITUHBI

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCUMIJIMHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexinm 0,433 16 12
[Tpaxtuueckue 3ansarus (113) 0,433 16 12
Jlaboparopusie padboTs! (JIP) 0,433 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
CaMoCTOSATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 1,67 62 45




Bujx koHTpoJs:

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Has aTTeCTalus 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpost IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«ABTOMaTH3aNUs 0o0ecnieyeHUus1 0e30MACHOCTH TEXHOJIOTHYeCKUX MPOoIeccOB U MPOU3BOJACTB

1. Heab 1M cUMNIIMHBI — JaTh 0230BbIC 3HAHUS TI0 TEOPUU CUCTEM YIIPABIICHHUS] XUMUKO-TEXHOJIOTUYECKUMHU
nponeccamu (CY XTII), mpuBuTh HaBBIKM M yMeHHs aHanu3a cBOWMCTB XTII, kak OOBEKTOB ymMpaBICHHUS U
MPAKTUYECKOTO MPUMEHEHHS TEXHUUECKUX CPEICTB yIPABICHUS.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIUIICH TOIKEH:
Obnadams ClenyONMMA KOMIIETEHITUSAMU U MHAuKatopamu ux noctmwkenus: YK-1.1, YK-1.2, YK-1.5.

3uamo:

— OCHOBHBIE ITIOHATHS TEOPUU YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTePUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BU/IbI ccTeM aBTOMaTtuyeckoro yrnpasiieHus (CAY) 1 3aK0HbBI PErylIUpOBaHUS;

— TunoBble CAY B XUMHUYECKOM MPOMBIIIIEHHOCTH;

— METOJBI ¥ CPEICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTHYECKUX [TapaMeTPOB;

— ycroitunBocth CAY;

— OCHOBHBIE TOHATUS O HenuHeNHbIX CAY, penelHbIX cUCTeMax, JIOTMUECKUX alrOpUTMax yIpaBJeHMUs,
aJANTUBHBIX U ONITUMAJIBHBIX CUCTEMAX YIPABIICHHUS.

Ymemu:

— OIpeENATh OCHOBHBIE CTATUUYECKHE U JUHAMHYECKUE XapaKTEPUCTUKH OOBEKTOB YIIPaBICHUS;

— BbIOMpATh palMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;

— olLleHuBaTh ycToitunBocTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Ast AuarHoctuku XTI

Braoemy:

— METOJAMHU TEOPUM ABTOMATUYECKOI'O PEryJIupOBAaHMS, OPraHU3alMM U pacyéTa CUCTEM ONTHUMAIBHOIO
YIPABJIECHUS IPOLIECCAMU XUMHYECKOM TEXHOJIOTUH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paszpnen 1. OcHOBHBIE OHATHSA YIIPABJICHHUA XMMHKO-TEXHOJIOIHYECKUMH MPOLECCaMU.

3HaueHUuEe aBTOMATUYECKOIO YIPAaBJIEHUS JUIsl Pa3BUTUS XUMHUYECKOW MPOMBbIILIEHHOCTH. OCOOEHHOCTH
YOPABJICHUS XHUMHUYECKUM MPEANPHUITHEM M XUMHKO-TEXHOJOTMYECKUM IPOLECCOM. TEXHUKO-35KOHOMHYECKHUI
3¢ deKT BHEApPEeHHs aBTOMATHU3MPOBAHHBIX CHCTEM YyIpaBieHHs. Poiib cuctem ympaBieHus B oOecreueHUn
0€30MacHOCTH XUMUYECKOT0 MPOU3BOACTBA U OXpaHbl OKpy»Katouieil cpe/ibl. OCHOBHBIE TEPMUHBI U OIIPEJICICHHUS.
Wepapxus ynpaBienus. OCHOBHblE MNpUHLIMINBI  yhnpaBieHus. Knaccudukanuss cucrteM — ynpaBiieHUs
OynkunoHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrnpaBieHUs.

Pa3pnen 2. OCHOBBI TEOPUM ABTOMAaTHYECKOI'0 YIIPABJICHUS.

Maremaruueckne monenu CAY. Jlunamuyeckue xapakrepuctuku CAY. Ucnons3oBanue oneparmoHHOTO
ucuucnenus ans aHanuza CAY. TumoBble TuHaAMHYECKHE 3BEHbs. BpeMeHHbIE M YaCTOTHbBIE XapaKTEPUCTUKU.
DOKBHUBaJEHTHbIE IPEOOpPa30BaHUsl CTPYKTYpPHBIX cxeM. YcroilunBocTh JHHEHHbIX CAY ¢ oOparHO#l CBs3bIO.
Knaccudukanus 1 OCHOBHblEe CBOICTBA OOBEKTOB YyImpaBieHHs. MeToJbpl oInpeaeneHus CBONCTB OOBEKTOB
ynpaieHusi. OCHOBHBIE 3aKOHBI PErylIMpoBaHuUs. PeryiasiTopel Ha OCHOBE HCKYCCTBEHHBIX HEMPOHHBIX CETEH.
[Mudpossle 1 pobOacTHbIE CHUCTEMBI yrpaBieHUs. BblOop 3akoHa perynupoBaHHs U ONpeAeeHUEe ONTHMAalIbHBIX
IapaMeTpOB HACTPOMKH MPOMBIIICHHBIX PETYIISITOPOB.

Paspnen 3. U3MepeHne TEXHOJIOIHYECKUX TAPAMETPOB XUMHMKO-TEXHOJIOIMYECKOI0 Mmpoiecca.



['ocynapcTBeHHast cucTeMa IPOMBILIIEHHBIX PUOOPOB U CPeICTB aBTOMaTu3auuu. OCHOBHBIE TEPMUHBI U
ompeneneHus MeTposioruu. Metonsl u3MepeHuid. CpencTtBa HM3MEPUTEIBHOM TEXHUKH, MX CTaTUYECKHE |
nuHamMuueckne cBoiicTBa. [lorpemHoctn m3Mmepenuit. CrocoObl mepegaun HMHGOPMAIMM HA PACCTOSHUE.
Opranuzanus puctaHiMoHHoM guarHoctuku XTII. M3MepeHue OCHOBHBIX TEXHOJOTMYECKHX IapaMeTpOB:
JaBJICHUS, TEMIIEpATypbl, pacXo/ia U KOJIMUYECTBA, YPOBHS JKUJIKOCTH U CHIIYYUX MaTEpPHUAJIOB, COCTaBA U (PU3HKO-
XUMHUYECKNX CBOKCTB BEILIECTB.

Paznen 4. OcHOBbI NpPOEKTHPOBAHWS ABTOMATHYECKHX CHCTEM YNpPaBJIeHUS] XMMHKO-
TEXHOJIOTHYECKUMH MPOLeCcCaAMM.

OcoOennoctu ynpainenuss XTII. PerynupoBaHune OCHOBHBIX TEXHOJIOTMUECKHX I[apaMETpOB: pacxoja,
naBiieHus, Temieparypsl, ypoBHs, pH. Texuunueckue cpeactsa CAY. OcHOBHBIE Pa3HOBUAHOCTH YIPABIISIOIIMX
YCTpOWCTB. THIIBI, XapaKTEPUCTUKH N PACUET HUCIHOJHMUTENIBHBIX MEXaHW3MOB M PEryJIMpPYIOIIMX OPraHOB.
Odopmienue IpoeKTHOTO 3aJaHUs Ha aBTOMATH3AIMI0 TEXHOJIOIMYECKOTo Impouecca. Bribop Touek n3mepeHus,
KOHTPOJISI, YIIPaBISIEMbIX [1apaMETPOB U YIPABISIOUIUX Bo3aeicTBUN. CTaHIapThl U yCIOBHbIE 00O3HAUEHUS AJIs
texHojoruyeckux cxeMm. OcnoBHble cBesieHust 00 ACY TII B xumunueckoit npomsinuieHHOCTH. [Ipumepst ACY TII
B XMMHUYECKOU MPOMBIIITIEHHOCTH. OCHOBHBIE BBIBOIBI 110 Kypcy. CoBpeMeHHble TeHAeHuuu B pazsutuu CY XTII.

4. O0béM yueOHOMH TUCUMILIUHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIIJIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,433 16 12
[Tpaxtuueckue 3ansarus (113) 0,433 16 12
Jlaboparopusie padboTs! (JIP) 0,433 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
CaMOoCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 1,67 62 45
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KoHTpost IK3aMeH
5.4. llpakTuku
AHHOTanusA padoyeil NporpaMmsl
Y4eOHo# npakTUKU: O3HAKOMHUTEIbHOU IPAKTUKHU
1. [eab nmpakTHKM — O3HAKOMJICHHWE YdYaluXcs ¢ OOJacThio, 3aJadyaMu, BUJAMU U OOBEKTaMU

Oynymei mpoQecCHOHAIBHON JEATeIbHOCTH, TMOJIYYCHHE CBEACHHN O crnenuduKe HampaBiICHHUs IMOATOTOBKH
«TexnochepHnas 6e30macHOCTbY, Ipodpuiist «be3onacHOCTh TEXHOJIOTHYECKUX MTPOLIECCOB U IIPOU3BOICTB.

2. B pe3yiabTaTe npoxoxkaeHusi NPAKTUKH 00y4AIOIIMICS T0JIKEeH:

Obnadams cnenyoMUMHA KOMIIETCHIIUAMYI U MHAUKaTOpaMu ux noctwxenus: YK-3.3; VK-3.5; VK-6.2; VK-
6.3; VK-6.4; OIIK-2.1; IIK-1.1.

Buame:

-TIOPSI0K OpPTraHMU3AlMH, INITAHUPOBAHUS, TPOBEJICHUS U 00CCIICUCHIS HAyYHO-UCCIICIOBATEIILCKIX PaboT ¢
HCII0JIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHIA,



-MOPSA0K OpraHu3alluy, IJIAHUPOBaHUs, MPOBEACHUS U o0ecnieueHrs o0pa30BaTEIbHON A€ATEIbHOCTH 110
poQUITI0 U3yyaeMol NporpaMMbl OakaiaBpuara.

Ymemn:

-OCYILLECTBIATH MOUCK, 0Opa0OTKY M aHAJIN3 HAyYHO-TEXHUYECKOH HH(pOpMAaLIK 10 NMPOQUITIO TPOHICHHON
IIPAKTHKH, B TOM YHCJIE C IPUMEHEHUEM Internet-TeXHOIO0rui;

-HCIOJIb30BaTh COBpPEMEHHbIE MNPUOOPHl U METOJUKH [0 MNPOGMII0 MpPOorpaMmbl MarucTparypsbl,
OpraHU30BBIBATH IPOBEACHUE IKCIEPUMEHTOB W MCIBITAHUM, IMPOBOJUTH MX O0pabOTKYy M aHAIM3UPOBATH HX
PE3yJIbTaTHI.

Braoemy:

-CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCJIEI0BATENbCKON NEATENILHOCTH 110 MPOQUIII0 H3y4aeMOM IpoTrpaMMbl
OakanaBpuaTta;

-METOJI0JIOTHYECKUMH TOAXO0JlaMU K OpraHu3aldyd Hay4dHO-HCCIEA0BATEIbCKOM U 00pa3oBaTenbHON
NEeSATENBHOCTH;

-CIIOCOOHOCTBIO Ha NMPAKTUKE UCTIOJIb30BaTh YMEHUS U HaBBIKM B OPraHU3alMK HayYHO-UCCIIEJ0BATENbCKUX
U IIPOEKTHBIX paloT.

3. Kpartkoe cogep:xaHue NPpaKTHUKM:

VYyeOHas nmpakTUKa MPOBOJUTCS B YHUBEpPCHUTETE Ha Kadeape TexHOchepHON Oe30MacHOCTH B yUEOHbIX U
71a00paTOPHBIX AYAUTOPUSIX, B KOMIIBIOTEPHBIX KJIacCax, a TAKXKE B LIEHTPE KOJUIEKTUBHOTO nosib3oBanus (LIKII) u
My3€e€ YHUBEPCHUTETA.

VYyeOHas MmpakTHKa BKJIIOYAET dTarbl 03HAKOMIICHHSI C METOJOJIOTUYECKUMU OCHOBAMHU U MPAKTUYECKOTO
OCBOEHHUSI NPUEMOB OpraHu3alluy, IUIAHUPOBAHMS, MPOBEIACHUS U OOecleueHUs] HAydyHO-HCCIIEN0BATENIbCKOU U
00pa30BaTeNIbHOM AESTETLHOCTH, 03HAKOMJIICHHUSI C IEATEIbHOCThIO 00pa30BaTeNbHbIX, HAYYHO-UCCIIEA0BATEIbCKUX
Y IPOEKTHBIX OpraHu3aluil no npouiIo U3yyaemoil nporpaMmbl 6akanaBpuara.

KonkpeTHoe conepkanue yueOHOM NMPaKTUKK ONPEAEAeTCs] UHIUBUYalbHBIM 3aJaHUEM 00yJaroerocs ¢
y4€TOM MHTEPECOB U BO3MOXKHOCTEHN Kadeaphl UM OpraHU3aliHy, T/ie OHa mpoBoAuTcs. HauBuayanbHOE 3aaH1e
paspabaTsIBaeTCs 1o poGuITto u3ydyaeMoi mporpaMmmbl OakajiaBpuara.

3.1. Pa3nennbl npakTUKU

JUIs  BBITTOJIHGHWS IIOCTABJICHHBIX HA TMPAKTHKE 33Ja4 PEKOMEHAYETCS CIIeAYyIIIee MPUMEPHOS
pacrpenernieHue pado4ero BpeMeHH .

Paznen CamocTosTenbHas
Ne n/mt CopepxaHue MPaKTUKU
pabora, 4
1 1. O3HaKOMJIEHHE C TPOrPaMMOIl MPAKTUKH. 9
O3Hakomure WHcTpyKTax Mo TexHuke 6€301acHOCTU
) JIbHBIH O3HakoMJIeHHE ¢ UCTOpUEl YHHUBEpCUTETa. DKCKYpCHUs B 9
Myselt YHuBepcurera
N3yuenune cucreMsl yrpaBieHUs OXpaHOU TpyAa,
3 MIPOMBIIIJIEHHON U KOJIOTUYECKOH 0€3011aCHOCTH 9
YHuBepcurera
O3znakomiienue ¢ ucropueit kadenpsl TCh.
4 [IpocMoTp HaydHO-ITyOMUIIMCTUYECKUX BHIEO MAaTEpUAIIOB 9
u3 donaa kadeaps TCh.
5 2. YyeOnblil |O3HaKOMJIEHHE C IPOTpaMMaMU CIIEHUATIbHBIX TUCHUIUIMH, 9
npenogaBaeMbix Ha Kadeape TCh
6 N3yuenne 0CHOBHBIX HAIPABICHU HAY4YHO- 9
HCCIIEIOBATENIbCKON JESITEIbHOCTU Kadeapbl
7 O3zHakomieHHE C JJabOPaTOPHOM U MaTepuaIbHOM 0a30i 9
kadenpsr TCh




No /i Paszien ConeprxaHne MpaKTUKA CamoctosTenbhas
pabora, 4
] Oznakomnenue ¢ LIKII. M3yyenue oCHOBHBIX METO/] 9
uccleI0OBaHusl, 000pyJ0BaHMs, IPUOOPOB U T.JI.
9 3. COop u camocTOATEIFHOE U3yYeHHUE YIeOHOU 1 9
OTtueTHbIi HOPMaTUBHO-TEXHUYECKOW JIMTEPATYPHI

10 [ToaroroBka oT4yeTa o NPaKkTUKE 18

11 3amura oTyeTa. 3auer 18
NTOI'O 108

3.2. ConepxxaHue pa3ieioB NPAKTUKHU

Paznena 1. O3nakoMuTeIbHBIN.
O3HakoMJIeHHE C TPOrpaMMoOi TpakTUKH. WHCTpyKTak MO TexHUKe Oe3omacHOCTH. O3HAKOMIICHHE C

ucropuell YHuBepcutera. DKckypcuss B Myseit YHuBepcutera. M3yueHue cuctemMsl ynpaBieHUs] OXpaHOU Tpyla,
MPOMBIIIIJICHHON M SKOJOTHYeCKOW Oe3omacHocTu YHuBepcutera. O3HakomieHue ¢ ucropueit kadeapsr TCh.
[IpocMoTp HaydHO-ITyOIUIIMCTUYECKUX BUIE0 MaTepuanos u3 pouaa kadenpsl TCh.

Pa3nen 2. YueOHblii.

O3HakoMIIEHHE C MPOrpaMMaMH CIeIHATbHBIX TUCIHILINH, IpenoaaBaeMbix Ha kadeape TCH. H3yuenne
OCHOBHBIX HAIIPABIICHUI HAyYHO-MCCIIEIOBATEIBCKON NesITeIbHOCTH Kadenpbl. O3HaKoMIIeHHE ¢ Ja00paTOPHOH U
MarepuanbHoil 0azoit kadempst TCh. Os3makomnenue c¢ LKII. M3ydenwe OCHOBHBIX METOJIl HCCIIEIOBAaHMUS,
06opynoBaHusi, MpUOOPOB U T.J.

Paspen 3. OTuyeTHBbIil.

CO6op u camMoCTOSTENBbHOE U3YYeHHE YUeOHOM 1 HOpMAaTUBHO-TEXHUYECKOH iuTeparypsl. [logrotroska
OTueTa 110 MPAKTHKE. 3alluTa OTYEeTa.

4. O0beM NPaKTHKH:

O0beM npakTuKH
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0u1asi TPy10€eMKOCTh NPAKTHKH 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: - - -
CamocrosiTesbHasi pabora 3,0 108 81
KonrakTHas camocrositenbHas paboTa 3.0 0.4 0,3
CaMOCTOSTETbHOE N3YYEHUE PA3/AETI0B IPAKTUKU ’ 107,6 | 80,7
Buj uTOroBOro KOHTpOJIs: 3auer ¢ oneHKOii

AHHOTanusA padoyeil NporpaMmsl
IIpou3BOACTBEHHOM MPAKTUKHU:
TexHos0rn4eckou (MPOEeKTHO-TEXHOJIOTNYeCKO) MPAKTHKH

3. Lenp mnpakTuKH — TMoJiyyeHHE NPO(ECCHOHATBHBIX YMEHHH U omblTa HpodhecCHOHATBHOM
JEATENBHOCTH ITyTEM CaMOCTOSITEIBHOIO TBOPYECKOTO BBIINOJIHEHUS 3a/1a4, TIOCTABJICHHBIX IPOrPaMMOi PAKTHKHU.

4. B pe3yJjibTaTe NPOXO0KIACHUSA MMPAKTUKH oﬁyqawlum‘flca JOJI/KCH:



Obnadams cneayomMUMHA KOMIIETCHIIUAMYI U MHAUKATOpaMu X noctwxenus: YK-4.3; VK-4.6;, VK-4.8; VK-
6.3; VK-6.4;, VK-6.5; VK-6.6, IIK-2.1; [IK-5.1, I[IK-6.1, I[IK-6.2; IIK-6.3.

3nams:

- TIOJIXOJIbI K OpPraHu3aIii CaMOCTOSITEIbHON U KOJUIEKTHBHOM TIPOU3BOICTBEHHOM IEATEIIbHOCTH;

- IPUHIIAIIBI OPraHU3aIH MPOBEICHUS SKCIIEPUMEHTOB M HCTIHITAHUM;

- TIPUHIIMITBI ¥ CTIOCOOBI 3aIIUTHl 0OBEKTOB HHTEIIEKTYAIbHOM COOCTBEHHOCTH M KOMMEPIMATN3alliy TIpaB
Ha 00BEKTHI HHTEIJIEKTYAIbHOW COOCTBEHHOCTH.

Ymemo:

- BBINOJHATH TOWUCK, OOpaOOTKY, aHadu3 W CHUCTEMATH3AIMI0 HAyYHO-TEXHUYECKOW WHMOpMaIuu,
OCYIIECTBIISATH BBIOOP METOAMK M CPEACTB PELICHHUS 3a/1a4, TOCTaBICHHBIX TPOTPaMMO MPAKTHKH,

- BBITIOJHATH 00pabOTKy U aHAJIN3 PE3yIbTATOB SKCIIEPUMEHTOB U UCIIBITAHUH;

- aHAIM3UPOBATh BO3HUKAIOIIME B HAYYHO-MCCIEIOBATEIBCKOW JACSITCIBPHOCTH 3aTPYAHCHHUS U
croco0OCTBOBATh MX Pa3peIICHUIO.

Braoemy:

- mpueMaMu pa3pabOTKH IUIAHOB W MPOTPaMM BeACHHUS MPOo(EeCCHOHATBHON NeATEeIbHOCTH, 3alaHUM IS
WCTIOJTHUTENCH padoT.

3. Kpartkoe cogep:xaHue NPpaKTHUKM:

[IpousBoicTBEHHAs MPAKTHKA MPOBOIUTCS B YHHUBEpCUTETE Ha Kadeape TeXHOCPepHOW OEe30macHOCTH B
y4eOHBIX U Ta00PaTOPHBIX ayTUTOPHSX, B KOMIIBIOTEPHBIX KJIACCaX, a TAK)KE B IICHTPE KOJUIEKTUBHOTO MOJIb30BAHHS
(LIKII) 1 my3ee yHUBEpcUTETA.

[IponsBojcTBEHHAs] TPAKTHUKA BKIIOYAET ATallbl O3HAKOMIJICHHS C METOHOJOTMYECKHMH OCHOBaMH U
MPAaKTUYECKOTO OCBOCHUS TIPUEMOB OpraHU3allid, IUIAHUPOBAHWS, TPOBEICHUS W OOecmeueHus HaydHO-
MCCIIEIOBATENILCKOM M 00pa3oBaTENbHON JESTEIHbHOCTH, O3HAKOMIICHHUS C JAEATEIBHOCTBIO 00pa3oBaTEIbHBIX,
HAyYHO-HCCIIEIOBATEIBCKUX M MMPOSKTHBIX OPraHu3alnii o IpoQIITI0 N3y4aeMOoi MporpaMMBbl OaKkaJaBpuara.

KonkperHoe conepxaHue NpPOU3BOJICTBEHHOW MPAKTUKH OTPEACISICTCS HWHIMBUAYAIbHBIM 33JaHUEM
oOyyaromerocsi ¢ y4€ToM HMHTEPECOB M BO3MOXKHOCTEH Kadeapel WM OpraHu3alfiy, TAe OHa IPOBOIMTCS.
WupuBuayanbHOE 3a1aHUe pa3padaTbIiBaeTcs M0 MPOQIIII0 H3ydyaeMOi IPOrpaMMBbl OaKallaBpraTa.

3.1. Pa3nenbl NpakTUKHU

Paznenst Paznen nmpakTuku CamocrosTenbHas
pabora, yacoB

Pazpen 1 | Osnakomnenne ¢ mporpammoii npaktuxu. MHcTpykTak mo | 28
TexHuke Oe3omacHoctu. OOmiee  03HAKOMIIEHHE  C
MPEATNPUATHEM. O3HakoMJIeHHE c CHUCTEMOU
['ocynapcTBeHHOro Haza30pa M KOHTPOJIA 3a COOJIOIEHHEM
3akoHoarenbcTBa PO no oxpane TpyJa ¥ MpPOMBIIUIEHHOM

0€301MacHOCTH, C CHCTEMOW 00IIECTBEHHOTO KOHTPOJIS.
Pasnen2 | 3yuenue cucrembl yrpaBieHHs oxpaHod Tpyaa u |40
MPOMBIIIJIEHHOW ~ 0€30IacHOCThIO  HA  MPEANPUSITHH.
WucTpykTaxk u oOyueHue 0e30macHbIM IprueMaM paboThl Ha
npeanpusaTuu. V3ydyeHue npuYMH TpaBMaTU3Ma, aBapuid U
[I0’KapOB Ha OCHOBAHUM aKTOB PacciieI0BaHU, TEXHUYECKUX
METO/IOB U CPEACTB 3allUThl IEpcoHaia OT OMNACHBIX H
BpeAHbIX (hakTOpOB

Pazgen 3 | MI3ydeHne TEXHOJIOTHUECKOTO periaMenTa mnexa (otaenenus). | 40
O3HakoMJieHME €  TOPSAAKOM  OCBUJAETEILCTBOBAHMS,
MIPUEMOM U caueil 000pyA0BaHUSI M YCTAHOBOK (B TOM 4HCIIE
nocie  pemoHTa). O3HakOMJeHHME C  pe3yjibTaTaMu
CHEIMAJbHOM OLEHKM YCIOBUM TpyJa U  IUIAHOM




Paspnensr Pasznen npaktuku CamocTrosTenbHas
pabora, yacoB

MEPONPHUATHI IO YIYUYIICHUIO W O30POBICHHUIO YCIOBHMA
TpyZda. 3alura oTyeTa. 3auer

Bcero yacos | 108

3.2. ConepxxaHue pa3ieioB NPAKTUKHU

Paspean 1.

1.1. O0mee 03HaKOMIIEHHE € NPEANIPUATHEM

Bo Bpems o3HaKOMIICHUS C MPEINPUATAEM U OTACIBbHBIMH II€XaMU CTYACHTHI-ITPAKTUKAHTHI 3HAKOMSTCS C
OOIMMH TIPUHITUTIAMU OPraHU3alMK TPEANPUITHS, C Ha3HAYEHWEM M pabOTOH OCHOBHBIX M BCIIOMOTATEIbHBIX
[IEXOB, CXEMOU ABMKEHUS NUCXOHOTO CHIPBS, MOTYNPOIYKTOB ¥ TOTOBBIX IIPOYKTOB, KPATKON TOKCHUKOJIOTHIECKOM
XapaKTEPUCTHUKONW M TOXAPOB3PBIBOOIIACHOCTHIO BEIIECTB, CKIIAJICKUM XO35SHUCTBOM, IOIBE3THBIMU ITyTIMH,
BHYTPH3aBOJICKM TPAHCTIOPTOM, a[IMUHUCTPATUBHOU CXEMOU YIIPABJICHUS U POJIBIO aIMUHUCTPATUBHBIX OT/IEIOB
U CIIy’K0 10 BBIIIOJIHEHUIO MTPOU3BOICTBEHHBIX 33724 M CO3/IaHUIO OE30IMACHBIX U 3[J0POBBIX YCIOBUM Tpyaa.

OcMoTpy mpennpusTus T0JDKHA MPEAIIecTBOBATh Oecefa PYKOBOIUTENS MPAKTHKUA OT MPEANPUATHS CO
cTyneHTamMu. B 31Ol Oecene MOJDKHBI OBITh M3JI0KEHBI OCHOBHBIC MCTOPUYECKHE CBEACHHUS O MPEANPHUITHH,
BOKHEWININE TOKa3aTeau ero paboThl, OCOOEHHOCTH CTPYKTYpPhl M OpraHU3aIlMd IMPOU3BOJCTBA C YYETOM
TpeboBaHuil 3akoHojaTenbcTBa PO 1o NpOMBINUIEHHON 0€30MacHOCTM W OXpaHe TpyAad, CBS3b C JPYrUMU
MPEANPUITHIMU.

1.2. Os3nakomiieHue ¢ cucreMoil ['ocynapcTBeHHOro Haa30pa MW KOHTPOJS 3a COOJIOJeHHeM
3akonogarenbcTBa P® no oxpane Tpyaa M NPOMBINLIEHHON 0€30IaCHOCTH, € CHCTeMOii 00lIeCTBEHHOI0
KOHTPOJIA

1.2.1. T'ocynapcTBeHHbIN HAA30p U KOHTPOJIb HA NPEINPUITUU HE3aBUCUMO OT (OpM COOCTBEHHOCTH U
MO JYMHEHHOCTH OCYIIECTBIISAIOT CIEIIUATBHO YIIOJHOMOYEHHBIE HA TO TOCYAAaPCTBEHHBIE OPTaHbl U UHCIICKITUU:

. 1o 6e30MacHOMY BEJICHHIO PadOT B OTIEIBHBIX OTPACIISX MPOMBIIUIEHHOCTH — PocTexHan3op;

. 3a TIPOBEACHHEM MEPONPHUATHH, OOecleunBaronux O0e30macHoe OOCTy)KMBAaHUE DJIEKTPUUYECKUX H
TEIUTOHCIIOJNIB3YIOIINX YCTaHOBOK, — ['0caHEpProHaa30p;

® 3a CO6J'IIO)ICHI/IGM OpCANPUATUAMHA, YUIPCKACHHUAMU, OpraHU3aluaAMU TUTUCHUYCCKUX HOPM, CAHUTAPHO-
THTUCHUYCCKUX U CAHUTAPHO- MMPOTUBOINMUACMHOJIOTHYCCKUX ITPABUIT — FOCC&HC)HI/II[HaI[SOp;

. 3a cOOI0ICHUEM MPABUJI TIO SIIEPHOM M paIualliOHHOM O6e30macHoCTH — ["'ocaTMHAI30D;
. 3a OXpaHou Tpyaa — PocTpyauHcnexkuus.

1.2.2. OO1ecTBeHHBINM KOHTPOJIb 32 OXPAHOU Tpy/a:
. npodeCCHOHANBHBIE COIO3BI W TPEICTABUTEIILCKUE OpraHbl, YIIOJHOMOYECHHBbIE pPabOTHUKAMH
(coOCcTBEHHBIE MHCTIEKIUH), UX [IPaBa;
. YIOJITHOMOYEHHBIE (IOBEPEHHBIC) JIMIA TI0 OXpaHe Tpylaa Mpo¢eCcCHOHATBHBIX COIO30B WM TPYAOBOTO
KOJIJICKTHBA, UX 33/1a4¥ U (QYHKIUH.

Paznea 2.

2.1. H3yuyeHue cHCTeMbl YNpPAaBJIEHHMS] OXPAaHOM TpPyJa M TMPOMBIILIEHHOW 0e30IMacCHOCTHI0O Ha
npeanpusTHH

2.1.1. Opranuzarus yrpaBieHUs OXpaHOU TPya U MPOMBIIIUICHHONW 0€30MaCHOCTHIO Ha MPEAIPHUSITHH.

2.1.2. N3ydyenue paboThl CiIy’KObl OXpaHbl TPyAa M IPOMBIIUIEHHON 0€30MacHOCTH, ee PYHKUUN U 3aj1ad,
paboThl KaOMHETA MO0 OXpaHe TPyAa, CAHUTAPHOU J1ad0paTOpuH.

2.1.3. O3HakoMJIeHHE C NMPABOBbIMM U HOPMAaTUBHBIMH MCTOYHHUKAMHU I10 IPOMBILIUIEHHON 0€30MacHOCTU U
OXpaHe TpyAa.

2.1.4. KonnekTUBHBIN 10roBOpP, HOPAIOK pa3pelieHus: TPYI0BbIX CIIOPOB.



2.1.5. Opranuzanmsi COIMAIBLHOTO CTPAaxOBaHWS M COLMAIBHOTO oOecriedeHus. DOHI COMHAIBHOTO
CTpaxoBaHMUsl, €ro 00pa3oBaHUE U PacX0/I0BaHUE.

2.1.6. MenuuuHCcKOe CTpaxOBaHUE; COL[MAIILHOE CTPAXOBaHHE OT HECUYACTHBIX CIIy4yaeB Ha IMPOU3BO/ICTBE;
KOMIIEHCAIIUH 32 TSDKEYI0 paboTy ¢ BPEIHBIMU WM OMACHBIMH YCIIOBUSMHU TPY/A.

2.1.7. Ob6s3anHOCTH paboTomarenss MO OOECNEYeHWI0 OE30MacHBIX H 3J0POBBIX YCIOBUM Tpy[a.
OTBETCTBEHHOCTD 32 HAapYIICHUE 3aKOHOAATEILCTBA 110 OXpaHe TpyAa.

2.2. UHcTpyKTakK U 00yueHHne 0e30MacHbIM IpHeMaM padoThl Ha NPeANPUATHH

2.2.1. llenb 1 CPOKU MPOBEICHUS HHCTPYKTAKEM.

2.2.2. OcBoeHue nopsaKa IpoBeaeHUs U 0POPMIIEHUS BBOJHOTO, TEKYILET0, BHEOUEPETHOIO HHCTPYKTaXeEH
U MHCTPYKTa)ka Ha paboueM MecTe.

2.2.3. [Inan neficTBUS MepcoHANIa MPEINPHUATHSA B cinydae Bo3HUKHOBeHUsT YC 10 JIoKaIu3auu U JIMKBUIAITUN
€€ IOCJIEICTBHIL.

2.3. U3yyeHue NpuYMH TPABMATH3Ma, aBapMii M IO0KapOB HA OCHOBAHUM AKTOB paccjel0BaHUIii,
TeXHUYECKHX METO/I0B U CPEACTB 3alIHUThI MEPCOHAJIA OT ONACHBIX U BPeAHbIX (GaKTOpPOB

2.3.1. Arasin3 aBapuiHOCTH HA NPEIIPUATHU:

. oOl1ye nokasareau aBapuiHOCTH;
. BU/JIbl U IPUYUMHBI aBApUil.
2.3.2. Anaiin3 TpaBmMaTu3Ma:
. nopaxaroniue GakTopsl;
. MIPUYMHBI U 00LIME MOKa3aTeNln TPaBMaTU3Ma,
. pacciefioBaHue TpaBMaTH3Ma 1o npogdeccusiM pabOTHUKOB.

2.3.3. U3ydeHune TeXHUYECKUX METOJIOB U CPEJICTB 3alIUTHI IEpCOHANIa OT OTIACHBIX U BPEAHBIX (DAaKTOPOB Ha
MPENNPUITHH:

® 3amuTa OT BPCAHBIX XUMHWYCCKUX (paKTOPOB. KommektnBHBIE U HHIUBUAYAJIIBHBIC CPCACTBA 3allIUTHI.
HpOH?;BOI[CTBGHH&?I BCHTHUJIAIHUA U KOHAUIWMOHUPOBAHNEC BO31yXa,

. 3alIiTa OT OMACHOCTH MOPAKECHUS IIEKTPUIECKUM TOKOM;
i TpeOOBaHUs K HCKYCCTBEHHOMY IIPOU3BOJACTBEHHOMY OCBELICHHUIO;
® Cp€acTBa U METOJbI 3allIMTHI OT IIyMa U BI/I6paHI/II/I;
b MCPBI U CPCACTBA 3alIMUTBI OT BJICKTPOMArHUTHBIX nojiel u I/ISHy‘IeHI/Iﬁ paanuno4aCTOTHOTO AHAIla30Ha,
neicTBust HHGPaKpacHOTO U YIbTPAPHOJIETOBOTO H3IYYCHHUH. 3amuTa Ipu paboTe ¢ Ja3epamu;
. obecrnieueHre 6e30MacHOCTH MpU paboTe ¢ HOHU3UPYIOLUMU U3ITyYEHUSIMU;
. 3ammuTa npu pabore ¢ cocyaamu, paboTaIOMUMH 10/ TABICHUEM.
2.3.4. [loxxapHast 6e3011aCHOCTb Ha NPEIIPUITHN:
. crcTeMa MpeloTBpaIleHus Mmokapa (ycTpaHeHue 00pa3oBaHMs TOPIOYEH Cpeibl, ycTpaHeHHe 00pa3oBaHuUs
B HEM HCTOYHHKA SAKUTraHus, MOAACPKAHUC TEMIICpATypbl U OABJICHUA FOpIOT-ICI\/’I Cp€abl HMXKXE MAKCHMAJIbHO
JOIYCTUMBIX);
® oOecrieueHre CUCTEMBI HpOTHBOHO)I(apHOfI 3alIUThI (MaKCI/IMaJ'II)HO BO3MOJXHOC ITPUMEHCHNUEC HCTOPHOYNUX

U TPYJHO TOPIOYMX BEIIECTB U MATEPHAJIOB U MX pa3MEIEHUE; U30JLUs Toproueii cpeibl; IPUMEHEHHE CPEJCTB
MO’KAPOTYILLIEHUS; CUCTEMBI IIPOTUBOIBIMHOMN 3aILUThI; IPUMEHEHUE CPEJICTB MOKAPHOW CUTHAIN3ALMKU U CPEJICTB
M3BEILECHUS O M0Kape; OpraHu3alysl MoKapHO 0XpaHbl);

® IUTIaH TYHICHUS IOXKAapOB U JIMKBUAAIIUN aBapHﬁ Ha OpCAIPUATHHN.

Paspean 3.

3.1. U3yueHHe TeXHOJIOTM4YeCKOr0 perjiaMeHTa mexa (oraejaeHus)

TexHOJIOTM4YeCKUH periiaMeHT — OCHOBHOM HOPMAaTUBHO-TEXHUYECKNN JOKYMEHT, ONPECISIIONIUN PEXKUM U
MOPSIIOK IPOBEACHUSI ONIEpaLMi TEXHOJIOIMUECKOT 0 Ipolecca.

OcHoBa obecrieueHus: 6€30MaCHOCTH TEXHOJIOIMUECKOT0 IIpolecca 3aJI0KeHa B Psijie pa3/iesioB perjiaMeHTa:

oOuras XxapakTepucTUKa MIPOU3BOJICTBA;



XapaKTEPUCTUKA U3TOTOBIAEMOMN MPOLYKIINH;

XapaKTEPUCTUKA UCXOIHOIO ChIPbS, MaTEPUAJIOB U MOJIYIIPOIYKTOB;
OIMCAHNE TEXHOJIOTHYECKOTO IPOLIECCa;

HOPMBI TEXHOJIOTHYECKOTO PEKAMA:

. TEXHOJIOTMYECKasl CXeMa IIPOU3BOJCTBA;

. crenu(puKanus OCHOBHOTO TEXHOJOTUYECKOTO 000PYI0BaHMUS;
. KOHTPOJIb IIPOU3BO/JICTBA;

. OCHOBHbIE ITpaBuia 6€30MaCHOCTH BEACHUSI ITPOLIECcCa;

. BO3MOYHbBIE HEMOJAAKH, UX IPUYHHBI U CIIOCOObI yCTPAaHEHUS;
. €XKEroJHbI€ HOPMBI Pacx0/i1a ChIPbsl U S3HEPrOpECypCoOB;

. OTXOJIbl IPOU3BOJICTBA, CTOYHBIE BOJIbI, BHIOPOCHI B aTMOC]epYy;
. nepeyeHb 003aTeNIbHbIX NHCTPYKIIH.

3.2. O3HakoMmJIeHHEe C MOPSIIKOM OCBHAETEIbCTBOBAHMS, INPHEMOM H cAadeil 000pyaoBaHHMs U
YCTaHOBOK
3.2.1. Peructpanus 1 TEXHUUECKOE OCBUJIETENLCTBOBAHUE COCYI0B, paOOTAOLIUX 10/ JaBICHUEM:

. MOPSIIOK Pa3pelIeHHs Ha ITyCK B paboTy COCYIOB MO/ JABJICHUEM;
. MOPSIIOK U CPOKH TEXHUYECKOTO OCBUETEILCTBOBAHUS COCY/I0B, paObOTAIOUIUX M0 IaBJIeHUEM (0CMOTp,
TUIPaBINYECKUE U THEBMATHUYECKHUE UCIIBITAHNSA).

3.2.2. IlopsiioK OCBUIETENHCTBOBAHUS OAJUIOHOB JUISI CKATHIX, CKUKEHHBIX U PACTBOPEHHBIX a30B.

3.2.3. TexHuueckoe OCBUIETEIHCTBOBAHHE LUCTEPH U OOuYeK (BHYTPEHHUI OCMOTpP U TUIPABINYECKHE
WCTIBITAHUS).

3.2.4. Texanyeckoe OCBUICTEIIHLCTBOBAHNE TPYOOTIPOBOIOB:

. Hapy>KHBII OCMOT;
. TU/IPaBINYECKUE UCTIBITAHNUS.
3.2.5. OcBuaeTENHCTBOBAHUE IPY30I10IbEMHBIX MAILUH:!

. YaCTUYHOE TEXHUYECKOE OCBUCTEIHCTBOBAHNUE;
. [IOJIHOE€ TEXHUYECKOE OCBH/IETEIbCTBOBAHUE:
- OCMOTp;

- CTaTUYECKUE U TUHAMUYECKHE UCIIBITAHUS.

3.3. O3HakoMJIeHHE ¢ Pe3YJIbTATAMH CIEHHATbHOM OLEHKH YCJIO0BHI TPY/Aa U IVIAHOM MEPONPUATH 110
YJIy4YILIEeHHIO U 03/10POBJICHHIO YCJIOBHI Tpy/Aa

3.3.1. CnenuanpHasi OL€HKa YCJIOBUM Tpy/a SIBISIETCS BaXXHOW COCTABIISIFOIIEH OpraHU3allMi OXpaHbl TpyAa
Ha IPEIIPUSITHH.

OcHOBHbIE TIOJIOKEHUS IPU U3YUYEHUHU PE3YIbTATOB CIIELUAIbHON OLIEHKH YCIOBUH Tpy/ia Ha MPEANPUATUH:

. 1eb U MOPSJIOK IPOBEICHUS ClIeLUaIbHONU OLIEHKH YCIIOBUN TPYAa;
. TUTHEHUYECKUE KPUTEPUU U Kilaccu(UKaLKs yCIOBUHM Tpy/la IO CTENIEHU BPEIHOCTH U ONaCHOCTH;
. [IpaBOBBIE OCHOBBI MPOBE/ICHNUS CIIELUAIIBHON OLIEHKU YCIOBUH Tpy/a.
3.3.2. Onenka (pakTHYECKOro COCTOSHUS YCIOBHUH Tpyaa Ha paboynX MecTax:
. 0 XUMHYECKOMY (DaKTOpy;
. 10 OCBELIEHHOCTH;
. 10 aKyCTHYECKOMY (aKTopy;
. 1o akTopaM MUKPOKINMATA;
. HEMOHU3UPYIOIIHNE 3JIEKTPOMarHUTHbIE MOJIS;
. MOHU3UPYIOIINE U3ITYYCHHUS;

. BUOpaLys;



. 00€ecre4eHHOCTh CpeACcTBaMU HHIUBUyanbHOU 3auuThl (CU3).
3.3.3. Onenka TpaBMOOE30MacHOCTH pabOYMX MECT.
3.3.4. OteHKa TSHKECTH U HANPSHKEHHOCTH TPYJ0BOTO IMPOIIecca.
3.3.5. [IpenocTaBiieHue JIbroT U KOMIIEHCALMH 32 pabOTy ¢ BPEAHBIMU U (MJIM) OMACHBIMH YCIIOBUSMHU TpyAa
Ha TPEATIPHUITHH.
3.3.6. O3HakOMJIEHHE C IJIJAHOM MEPOIPUATHI MO YIy4HIEHHIO M O3J0POBJIEHHUIO YCIOBHH Tpyna Ha
MPEIIPUSTHH

4. O0beM NPAKTHKH

Bcero 4 cemecTp 6 cemecTp
Buner yue6HOM paboTh 3B Axkan. 3E AKaL, 4 3E AKaL, 4
o . 4. . 4.
OGuast TPYA0EMKOCTh NPAKTHKH 6,0 216 3,0 108 3,0 108
KonrakTHas pabora — ) ) ) )
ay/INTOPHbIE 3aHATHSI: ) )
CamocrosiTesibHAs paboTa 6,0 216 3,0 108 3,0 108
KoHTakTHas caMOCTOsITeIIbHAS 0.8 0.4 0.4
2161\/?;:TO${TCHBHOG H3yUYCHHE 6,0 3,0 3,0
pa3zesioB MPaKTUKU 2152 107,6 107,6
Buja nToroBoro KOHTpoOJIS: 3aver ¢ 3aver ¢
OLIEHKOM OLIEHKOM
. Bcero 4 cemecTp 6 cemecTp
Brer yaeonoi padoret 3E AcTp u. 3E AcTp. 4. 3E AcTp. 4.
OO0 ast TPYyA0eMKOCTh MPAKTHKH 6,0 162 3,0 81 3,0 81
KonrakTHas pabora — ) ) ) )
ay/INTOPHBIE 3aHATHSI: ) )
CamocrosiTesibHas paboTa 6,0 162 3,0 81 3,0 81
KoHTakTHas caMOCTOsITeIIbHAS 0.6 0.3 0.3
padora 6,0 ’ 3,0 ’ 3,0 :
CamMocCTOSITeIbHOE H3YUCHHUE ’ ’ ’
pa3zesioB MPaKTUKU 1614 80,7 80,7
Buja nToroBoro KOHTpoJIS: 3aver ¢ 3aver ¢
OLIEHK O OLIEHK O

AHHOTanusA padoyeil NporpaMmsl
IIpou3BOACTBEHHOM NIPAKTUKU:
Hay4Ho-ucciie10BaTesibCKoi padoThl

1. Ieab NpakTHKHU — TOJy4YE€HUE TPOPECCHOHAIBHBIX YMEHHUI U OMbITa MPO(EeCCHOHATBHOUN ACSITEIHPHOCTH B
00JacTy MOJArOTOBKU U MPOBEACHUS HAYYHO-UCCIIEAOBATENbCKUX pabOT MO HaNpaBlIEHUIO TEXHOC(HEpHOU
0€30MacCHOCTH.

2. B pe3yJibTaTe NpoxoxkaeHus NPAKTHKH 00YYAIOLIUICH T0JI/KEH:

Obnadams cnenyoMUMHA KOMIIETCHIIUAMY U MHAUKaTOpaMu ux noctwxenus: VK-1.1; VK-1.3; VK-6.2; VK-
6.3; VK-6.4; [1K-1.1; I[IK-1.2; IIK-1.3; [1IK-2.1; IIK-2.3; [IK-5.1; I[IK-6.1; IIK-6.2; [IK-6.3.
Bname:



- MIOJXO/1bI K OpraHU3ali CAaMOCTOSATEIbHON U KOJUIEKTUBHOM Hay4YHO-HCCIIEI0BATENbCKOM PabOThI;

- IPUHIUIIBI OpraHU3alK IPOBEACHUS SKCIIEPUMEHTOB U UCIIBITAaHUII;

- IPUHIUIIBL ¥ CTIOCOOBI 3aIUThl 00BEKTOB MHTEIIIEKTYaIbHOM COOCTBEHHOCTH U KOMMEPLIMAIN3aluK MpaB
Ha 00BEKTHI HHTEIJICKTYAIbHOW COOCTBEHHOCTH.

Ymemo:

- BBIIOJHATH MOUCK, 00pabOTKy, aHAIW3 M CHCTEMAaTU3alMI0 HAyYHO-TEXHUYECKON uHpopManuu,
OCYILIECTBJISITH BEIOOP METO/IMK U CPEJICTB PELIEHUS 3a]a4, IOCTABJIEHHBIX MPOTPaMMON MTPaKTUKU;

- BBIIIOJIHATH 00pabOTKy U aHAIM3 PE3Yy/IbTaTOB SKCIIEPUMEHTOB U UCIIBITAHUIA;

- aHaJIM3UpPOBATh BO3HUKAIOUIME B HAYYHO-UCCIIEIOBATEIIbCKOW JIEATEIbHOCTH 3aTPYAHEHUS U
CIOCOOCTBOBATH UX PA3PELICHHUIO.

Braoemy:

- [pUeMaMH pPa3pabOTKU IUIAHOB U MPOTpaMM IPOBEJIEHUS HAYYHBIX MCCIEAOBAHUN, TEXHUYECKUX
pa3paboToK, 3aJaHUi U1 UCIIOJIHUTENEH.

3. Kpartkoe cogep:xaHue NPpaKTHUKM:

BoinoJsiHeHHe M pe/icTaB/IeHHE Pe3yJIbTATOB HAYYHBIX MCCJIe0BAHUMH

1.1. BeirmosiHEHME HAYYHBIX UCCIIEIOBAHUM.

Cocrasienue nporpammsl ucciefoBanus. CTpykTypa U coiep>KaHie OCHOBHBIX pa3JIeioB OTYETa O HAYYHO-
HCCIe0BaTENbCKOM paboTe.

dopmynupoBaHue LEeJIe M 3a7ad HCCIEIOBAaHUS; COCTABIIEHHWE aHAJIUTUYECKOro o030pa MO TeMme
uccienoBaHus; BbI0Op 3¢ (HEKTUBHBIX METO0B U METOJMK JOCTH)KEHHUS HKEJIaeMbIX PE3yIbTaTOB UCCIEIOBAHUSI.

[IpoBeneHne COOTBETCTBYIOLIUX SKCIIEPUMEHTOB JUIsl TMOJYYEHMsI NMPAKTUYECKUX PE3YJIbTAaTOB; aHAIU3,
MHTEpIpeTanus 1 000011eHrne Pe3yIbTaTOB UCCIEN0BaHM; (OPMYIHPOBKA BHIBOJOB; HAllMCAHUE OTYETA.

1.2. IToaroToBKa HAY4HOTO JOKJIAJa U IPE3CHTALNH.

4. O0beM NPaKTHKH:

O0beM npakTUKH
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01as TpyA0eMKOCTh MPAKTHKHA 6,0 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,56 128 96
B TOM 4HcJjie B (popMe NPAKTHYECKOH NOATOTOBKH 3,56 128 96
[TpakTnueckue 3anstus (113) 3,56 128 96
B TOM 4ucJie B (popMe NpaKTUYECKOU MOATOTOBKH 3,56 128 96
CamocrosiTesibHasi paboTa 2,44 88 66
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
2,44
CaMOCTOSITETbHOE N3YYEHUE PA3AETI0B IPAKTUKU 87,6 65,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

AHHOTanusA padoyeil NporpaMmsl
IIpou3BOACTBEHHOM NPAKTUHKHU: NPEAIUIIOMHON PAKTHKH

1. Ieab NpakTHMKHM — BBINOJHEHUE BBITYCKHOW KBadU(UKAMOHHOW paboOThl, HapabOOTKa MaTepuaoB B
COOTBETCTBUHU C 3aJaHMEM JUISl BBIIIOJIHEHUS BBIMYCKHON KBaTM(UKAUIUOHHOW paboThl, (opMUpOBaHUE
YMEHHI ¥ HABBIKOB BBINOJHEHUS MPUKIATHBIX HCCIEIOBAaHUN B INpodeccuoHaNIbHOM cdepe, a Takke



HpI/IO6peTCHI/IC CTYACHTaMH HAaBBIKOB HH)I(eHepHOfI U OpPraHu3alMOHHO ynpaBHGHLIGCKOﬁ JCATCIBHOCTH B
COOTBETCTBHU C Tpe6OBaHI/I$IMI/I K YPOBHIO ITOATOTOBKH BBIITYCKHUKA.

2. B pe3yJibTaTe NpoxoxkaeHus NPAKTHKH 00YYAIOLIUIICS T0JIKEH:

Obnadams cneayoMUMHA KOMIIETCHIIUAMEI U MHAUKaTOpaMu ux noctwxenus: VK-1.1; VK-2.7; VK-6.2; VK-
6.3; [IK-1.1; I[IK-1.2; I[IK-1.3; I[IK-5.1; I[IK-6.1; I[IK-6.2; I[IK-6.3.

Buame:

- (PMBHKO-XMMHYECKHE 3aKOHOMEPHOCTH TEXHOJOTHU 10 MPO(HII0 BBITYCKHOW KBaTU(UKAIMOHHON
paboThl;

- 9KOHOMMYECKHE IMOKA3aTEIIN TEXHOJIOTUH;

- KOMILIEKC MEPOIIPHSATHH 10 TEXHUKE 0€30IMaCHOCTH, OXPaHE OKPYKAIOIICH CPeJIbl, OXpaHe TPy/a.

Ymems:

- OCYIIECTBJIATh KOHTPOJIb CAMOCTOSITEIILHOW U KOJUICKTUBHON HAYYHO-UCCIICA0BATEIBCKON paObOTHI,

- BBITIOJTHATH IMOATOTOBKY HAYYHO-TEXHUICCKOW TOKYMEHTAIUH JUUIsl IPOBEICHUST HAYIHBIX UCCIICIOBAHUH 1
TEXHUYECKUX pa3paboOToOK;

- BBITIOJHATH PAcueThl, CBS3aHHBIC KaK C Pa3pabOTKOW 3aJaHWil IS OTACIBHBIX HCIIOJIHUTENICH, Tak U C
COCTAaBJICHUEM TUIAHOB M IPOTPAMM IPOBEICHUS HAYYHBIX HCCIICIOBAHUN M TEXHUYECCKHUX Pa3pad0TOK B IIEIOM.

Braoemw:

- CHCTEMOH TUIAHWPOBAHUS W OPraHU3allMy HAyIHO-HCCIICOBATCICKUX W MPOEKTHBIX paboT B pamMKax
M3y4aeMoi porpaMMbl OakaaaBpHara;

- OCHOBHBIMH JIOJDKHOCTHBIMU (DYHKITUSMU PYKOBOJISIIETO MEepcoHana (PyKOBOJIUTEINS HAYIHOW TPYIIIIHI,
MIPOEKTa, IPOrpaMMbl) B paMKax U3y4aeMoi IporpaMMbl OakajiaBpuara.

3. Kparkoe cogep:kaHue NPAKTHKH:

3.1. Pa3nennl npakTUKHU

Paznen O06bem pazzena
Pasznen npaktuku
MIPAKTUKH, T
Paszpen 1 O3HaKOMJIEHHE C TPOrPaMMOIl MPAKTUKH. 9
WHcTpyKTax no TexHuke 6€301acHOCTH.
OO61iee 03HAKOMIJICHUE C TIPEANIPUATHACM, TTOAPA3ACTICHUEM 13
1 pabOYUM MECTOM MPOBEJICHUS] TPAKTUKU
[Tonyuenue u oOCyX€HHE TEMbl UHIUBUYaIbHOTO 13
3a/laHus
CocraBiieHHe IUIaHA IPOXOKIACHUSI TPAKTUKU 13
Paznen 2 [Touck u BBIOOD MUTEpaTYpPHI ISl HATMCAHUS 0030pa 1Mo 36
TeM€ MHIAUBUAYAJIbHOTO 3aJaHUs
N3ydeHust METOZ0B U METOIUK BHITIOJTHEHUS 36
WHMBUIYAJIbHOTO 3a/1aHuUs
[IpoBenenne sKCIEpUMEHTAIEHON W/WJTN PacuyeTHON YacTH 36
WHMBUIYAJIbHOTO 3a/1aHuUs
Paznen 3 Amnanusz, o0cyxeHue u opopMIICHHE TOTYYEHHBIX 13
pe3ysbTaToB

CocraBlieHHE OTYETA 10 TPAKTUKE 18

3amura oTyeTa. 3auer 9
Bcero yacos 216




3.2. ConepxxaHue pa3ieioB NPAKTUKHU
CopnepxaHue KakJIOro IyHKTa IUIaHA MPEIJUIUIOMHOM MPAKTUKU OMPENENseTcs HCXOIS U3 HaydHOIo
HaIpPaBJICHUS U TEMbI BBIITYCKHON KBaTU(UKALMOHHOW pabOoTBhI.
CTyneHT caMOCTOSITENIbHO COCTABJISIET IUIAH MIPOXOXKACHUS TPAKTUKU U YTBEPKIAET €ro y CBOEro Hay4yHOro
pykoBouTens. QopMynupyroTcs Lelb U 33a4d HAyYHOTO HCCIIEeI0BaHUs, BEIOMPAIOTCSI METO bl MCCIEI0BAHUS U
IIPOBEACHUS YKCIIEPUMEHTAIIBHON U PACUETHON 4aCTEH.

4. O0beM NPAKTHKH

O0beM npakTHKH
B .
U1 y4eOHoi padoThl Axax, | Actp.
3E
4. 4.
O01as TpyA10eMKOCTh PAKTHKH 6,0 216 162
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: - - -
CamocrosiTesibHasi paboTa 6,0 216 162
KonrakTHas camocrositenbHas paboTa 0.4 0,3
6,0
CaMOCTOATETFHOE U3YUCHUE PA3/IeTIOB MTPAKTUKHI 215,6 | 161,7
Buja nToroBoro KOHTpoOJIs: 3ader c onleHKOM




5.5 T'ocynapcTBeHHAasi UTOrOBasi ATTECTALMS:
IMoaroroBka K npoueaype 3allUThl U 3a1UTA BHINYCKHOI KBAJIN(PUKATMOHHOMH PadoThI

1 Iegp rocyaapcTBeHHOH HMTOIrOBOM aTTECTALMM: MOATOTOBKHM K NpoOLeAype 3alluThl W 3aliuTe
BBIIIYCKHOH KBaJTU(PMKANUOHHON PadOThl — BBIABICHUE YPOBHS TEOPETUYECKOM M IMPAKTUYECKOU
MO/ATOTOBJIEHHOCTH BBIITYCKHUKA BYy3a K BBIIOJIHEHUIO MPO(ECCHOHATBHBIX 3a7]ad U COOTBETCTBHS €TI0 MOJArOTOBKU
tpedoBanusiM OI'OC BO no nanpasienuto noarorosku 20.03.01 TexnochepHas 6e30MacHOCTD.

2 B pesyiabTare NpoXoKJAeHHs IOCYJIaPpCTBEHHON HMTOrOBO# aTTecTallMM: MOATOTOBKH K Ipoueaype
3alIMThI U 3a1UTe BbINNYCKHON KBaJIN(UKANMOHHON padoThl y cTy/JAeHTa npoBepsieTcs c¢(popMHUPOBAHHOCTH
CJACAYIOIMUX KOMIIETEHUHH, a TaK:Ke CIeAYIOIIMX 3HAHMH, YMEHUH U HABBIKOB, IO3BOJISIIOIIUX OLECHHUTH
CTeNeHb FOTOBHOCTH 00YYAKOILIUXCH K AajbHeleil npodeccHoHAJIbHOM AeTeIbHOCTH.

BrinmyckHuK, 0CBOMBLINI porpaMmy OakajlaBpuaTa, 10JKeH 00s1ajaTh cleAyomuMu komnereHuusmMu: YK-
1.1; YK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.2; YK-2.3; VK-2.4; VK-2.5; YK-2.6; VK-2.7; YK-2.8; VK-
2.9; VK-2.10; YK-3.1; YK-3.2; VK-3.3; YK-3.4; VK-3.5; VK-3.6; YK-4.1; VK-4.2; VK-4.3; VK-4.4; YK-4.5; VK-
4.6; YK-4.7; YK-4.8; YK-4.9; YK-5.1; VK-5.2; VK-5.3; VK-5.4; YVK-5.5; YK-5.6; YK-5.7; YK-5.8; YK-5.9; VK-
5.10; YK-5.11; YK-5.12; VK-5.13; VK-5.14; VK-6.1; YK-6.2; YK-6.3; YK-6.4; VK-6.5; YK-6.6; YK-7.1; YK-7.2;
VK-7.3; YK-7.4; YK-8.1; VK-8.2; YK-8.3; YK-8.4; VK-8.5; YK-8.6; YK-8.7; YK-8.8; YK-8.9; YK-9.1; VK-9.2;
VK-9.3; VK-10.1; YK-10.2; YK-10.3; VK-11.1; YK-11.2; YK-11.3; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-
2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; I1K-1.1; T1K-1.2; T1K-1.3; TIK-2.1;
[IK-2.2; TIK-2.3; [IK-3.1; T1K-3.2; TIK-3.3; [1K-4.1; T1K-4.2; [1K-4.3; [1K-5.1; TIK-5.2; [1K-5.3; I1K-6.1; T11K-6.2;
I1K-6.3; I1K-7.1; I1K-7.2; TIK-7.3.

3nams:

- METOJbl, MOJXOJbl U MPHUHLIMIIBI HCCIEAOBAHUN BO3JACHCTBUS aHTPOIOICHHBIX (PAKTOPOB M CTUXUUHBIX
SIBJICHUN Ha MPOMBIIIEHHbIE 0OBEKTHI;

- IPUHIMIIBI ¥ ITOAXO0AbI B OPraHU3ALMH ACSITEIBHOCTH I10 3aIIUTE YEJIOBEKA U OKPYKAIOIIEH CPEJIbl HA YPOBHE
IIPOU3BOJICTBEHHOI'O MIPEATIPUSTHS, a TAKXKE ICATEIBHOCTH MPEANPUATHN B UpE3BbIYANHBIX CUTYAIUAX;

- OCHOBBI U IIPUHIIMIIBI pa3pabOTKHU HOPMATHUBHBIX IPABOBBIX aKTOB I10 BOIIpOcaM oOecrieueHus: 0€301acHOCTH
Ha ypOBHE IPOU3BOJICTBEHHOIO MPEAIPUATHUS;

- MOAXOJbl W TPUHLHIBI OCYIIECTBJICHHS OPraHU3alMOHHO-TEXHUYECKUX MEPOIPHUATUH 10 3aluTe
TEPPUTOPUI OT MPUPOJHBIX U TEXHOTCHHBIX YPE3BbIYANHBIX CUTYAIUH;

Ymemo:

- IPUHUMATh Y4acTHE B BBIIIOJIHEHUU HAyYHBIX HCCIIEJOBaHUI B 001acT 0€3011aCHOCTH 1101 PYKOBOJCTBOM
U B COCTaBE€ KOJUIEKTHUBA, BBIIIOJHEHHE SKCIIEPUMEHTOB U 00paboTKa UX pe3yabTaTOB;

- IOATrOTABIUBATh U OPOPMIISITH OTUETHI [0 HAYYHO-HCCIIEA0BATEILCKUM paboTaM;

- IIPUHUMATh Y4acTHE€ B JCATEIBHOCTH IO 3alIUTE 4YEIOBEKA M OKPYXKAIOLIEH Cpelpl Ha YpPOBHE
IIPOU3BOJICTBEHHOI'O MIPEATIPUSTHS, a TAKXKE IEATEIBHOCTH MPEANPUATHNA B UpE3BbIYANHBIX CUTYaIUAX;

- OCYILIECTBJISITh TOCY/IapPCTBEHHBIE MEPHI B 00J1aCTH o0OecrieueHus 0€301acHOCTH;

- IPUHUMATh y4acTue B IIPOBEICHUH 3KCIIEPTU3bI 0€30I1aCHOCTH, IKOJIOTUYECKOH IKCIIEPTU3HI;

Braoemy:

- METOJaMH KOMITJIEKCHOTO aHaJIN3a OMAaCHOCTEH TeXHOC(hephl;

- METOJaMH MIPOBE/ICHUSI MOHUTOPUHTA 110JI€H U UCTOYHUKOB OMACHOCTEN B cpelie OOUTaHUS;

- MeToZaMH 00ydeHus paboumX U CIyXKalluxX TpeOoBaHUSIM 0€30MacHOCTH;

- METOJIaMH OIIPE/EIICHNs 30H IMOBBIIIEHHOTO TEXHOTEHHOTO PHUCKA.

3 KpaTkoe cojep;kaHue rocy1apCTBEHHON MTON0BOM aTTeCTALMU: OATOTOBKH K IpoLeaype 3alUThI
U 3aIIMTe BHINYCKHON KBAJM(PUKALMOHHOI padoThI

l'ocynapcTBeHHass uTOroBas aTrTecTalus: MOArOTOBKAa K IPOLEAYpE 3allUTHl M 3alUTA BBIITYCKHOMN
KBaJIM(UKALIMOHHON paboThl MPOXOJUT B 8 ceMmecTpe Ha 0Oa3e 3HAHUIM, YMEHUNH U HaBBIKOB, MOJYYEHHBIX
CTyJleHTaMH TIpu n3ydeHuu nucuuruinH HampasieHus 20.03.01 TexnocdepHasi 06e30aCHOCTb W MPOXOXKICHUS
IIPaKTHK.

l'ocynapcTBeHHass WTOroBas aTTeCTalys: INOATOTOBKAa K MPOLEAypE 3alluThl M 3allUTa BBIITYCKHOU
KBaJIN(DUKAIIMOHHOM pabOThI MPOBOIUTCS rOCYAAPCTBEHHOMN 3K3aMEHAIIMOHHON KOMHCCHUEN.




KonTtpoas ypoBHS chOpMHUPOBAHHOCTH KOMIIETSHITNI 00ydaronuxcs, npruoopereHHbIX mpu ocBoennu OOI,
OCYILIECTBJISIETCSl IyTEM MPOBEACHUS 3alUThl BBITYCKHON KBamu@ukanuoHHoi pabotel (BKP) m mpucoenus
KBaJIM(UKaMK «OaKamaBpy.

4 O0beM rocy1apcTBeHHOH HMTOroBOW aTTeCTAlMHM: MOATOTOBKH K MpoIleIype 3alMThl W 3alluTe
BBINYCKHOH KBATH(UKALNMOHHON padoThI

[IporpamMma oTHOCUTCS K 00s3aTeNbHOM yacTH yueOHOTo IutaHa, K 05oky 3 «['ocygapcTBeHHass UTOroBas
aTTecTalus» U paccuuTaHa Ha COCPEJOTOYEHHOE poxoxaeHue B § cemectpe (4 Kypc) oOydeHus B oobeme 324 u
(9 3ET). IIporpamma mpenamnosiaraet, 9To 0Oy4aroIIuecss UMEIOT TEOPETHIECKYIO0 U MTPAKTUYECKYIO MOJITOTOBKY B

obyacTu 00s13aTeNbHBIX AUCIUTUINH HanpasiaeHus: moarotoBku 20.03.01 «TexnocdepHas 6€30mMacHOCThY.

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI
eAMHUTIAX gacax
Oo6mas Tpynoemkoctb 'HA no yueoHOMY miiany 9 324
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 9 324
KonTtakTHas paboTa — HTOroBasi aTTecTalus 0,02 0,67
Brinonnenue, Hanucanue u oopmienne BKP 8,98 323,33
Bujx koHTpoJs: 3amuTta BKP
Bib! yueGHoi paGoTs! B 3auerHbIx B actponom.
SIMHULIAX gacax
Oo6mas Tpynoemkoctb 'HA no yueoHOMY miiany 9 243
KonrTaktHas padora (KP): - -
CamocrositesbHas padora (CP): 9 243
KonTtakTHas paboTa — HTOroBasi aTTecTaIus 0,02 0,5
Brinonnenue, nHanucanue u opopmiienue BKP 8,98 242.5
Bujx koHTpoJs: 3amuTta BKP




5.6 ®akyabTaTUBBI

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«['paxknanckas 3alUTA B YPe3BbIYAMHBIX CUTYALUSAX»

1. leab AMCHUIIMHBI -- TOATOTOBUTH CTYAEHTAa K OCMBICICHHBIM IPAKTUYECKUM JIEHCTBUSAM 10
o0ecreyeHnIo cBoel 6€30MaCHOCTH U 3alIUTHI B YCIOBUSIX BOZHUKHOBEHUS YPE3BbIYAMHON CUTYallUH IPUPOIAHOTO,
TEXHOTE€HHOI'O ¥ BOGHHOT'O XapakTepa.

2. B pe3yabTaTe u3ydeHUs] JUCHUILIMHBI 00y4aIOLIUIICA J0JI/KEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMU U HHAUKaTopamu ux noctwkenus: VK-8.1, VK-8.5, VK-8.7.

3nams:

- XapaKTepUCTUKHU MPUPOIHBIX O€ICTBUI, TEXHOTEHHBIX aBapUi U KaTacTpod Ha paJuallMOHHO, XMMHYECKU
1 OMOJIOTMYECKH OIACHBIX 00bEKTaX, Nopakaromue GakTopbl IPYyrux ONacHOCTEN;

- OCHOBBI BO3JICHCTBUS OMACHBIX (DAKTOPOB UpE3BbIYAMHBIX CUTYallMil HA YeJOBEKa U IPUPOJIHYIO Cpedy,
JOIYCTUMBbIE TIPEJEIIbHbIE KPUTEPUU HETATUBHOTO BO3/IEHCTBUS;

- Mepbl 0e30MacHOro MOBEJEHMs NpU NpeObIBaHUM B paioHaxX (30HaX) MOXKAapoB, paJUOAKTUBHOTO,
XUMHYECKOTO U OMOJIOrMYECKOT0 3arpsiI3HEHUS;

- crmocoObl U CpeAcTBa 3alllUThl YEJOBEKa OT BO3ACUCTBUS MOpPAXKAOMMX (PAKTOPOB UYPE3BbIYANHBIX
CUTYyalluil IPUPOJIHOTO, TEXHOICHHOT'O U BOGHHOT'O XapakTepa.

Ymemo:

- HCII0JIb30BATh CPE/CTBA 3aAIIMUTHI OPraHOB JIBIXaHUS U KOXKU, MEAUIIMHCKHE JJI1 CaMO3alUThl U OKa3aHuUs
MIOMOILY APYTUM JIFOJISM;

- IPUMEHATH NIEPBUYHbBIE CPEJICTBA MOKAPOTYIIEHUS ISl JIOKAJIU3alUU U TyLIEHUS [0’Kapa, BO3HUKIIETO B
aynutopuu (JabopaTtopun);

- OKa3pIBaTh ceOe M JPYruM INOCTPAJaBIIMM MEIUIMHCKYIO MOMOUIb C HCIOJb30BaHUEM TaOENbHBIX U
MOAPYYHBIX MEIULIUHCKUX CPECTB.

Braoemy:

- npuéMamMu IPOBEJIEHUS YaCTUYHOM caHUTapHON 00pabOTKM Npu BBIXOJAE W3 pailloHa (30HBI)
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUs (3apakeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3aLIUThI B UPE3BbIYAMHBIX CUTYALIUSIX.

3. Kparkoe cogep:xanue JTUCUMIIIMHBI.

Pazoen 1. Onacnocmu npupoonoco xapaxmepa

CruxuiiHble 6e/ICTBUS, SBJIEHUS IPUPOJIbI Pa3pyLIUTEILHON CHIIBI - 3eMJIETPSICEHUS], HABOJHEHMUSI, CEIEBbIE
MTOTOKH, OTOJI3HHU, CHEXKHBIE 3aHOCHI, U3BEPKEHHUE BYJIKAHOB, 00BaJIbl, 3aCyXH, yparaHbl, Oypu, HOKapsbl.

Paszoen 2. Onacnocmu mexnozennozo xapakmepa

ABapuu u KatacTpo@bl Ha paAMALIMOHHO OMACHOM OOBEKTE, XMMHUYECKU OMACHOM OOBEKTE, OMOIOrHUeCKU
OomacHOM OOBEKTe; Ha TpAHCHOPTE (JKEIE3HOJOPOKHOM, AaBTOMOOMJIBHOM, pPEYHOM, AaBHALlMOHHOM); Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMAaX XKU3HE0OecreueHusl.

Pasoen 3. Onacnocmu 6oennozo xapakmepa

[IpumeHeHure Opy»Kus MaccOBOTO MOpPaXEHHUs (SACPHOTO, XUMHYECKOrO, OMOJIOIMYECKOro), OOBIYHBIX
CPEICTB C 3aKUraTeJIbHbIM HaIlOJIHEHUEM, HOBBIX BUJIOB OpPYXKHUs. 30HBI 3apakK€HUsI OT CPEJICTB MOPAXKEHUS U UX
BO3JICHCTBUE HA HACEJIEHHUE U OKPYKAIOILYIO IPUPOJIHYIO Cpeay.

Pazoen 4. Iloxcapnas 6ezonacnocmo

[Toxapnas omacHocts. [lokapnast oxpana. Kiaccudukamnus noxxapoB B 31aHusIX U nomenieHusx. Craauu
pa3BUTHS OXKapoB. Jlokanu3zanus u TyleHue noxapon. llepBuuHble cpeacTBa MOKApOTYIIEHUS (OTHETYILIUTENH
OIl -8, OVY-2, OBII-5, BHyTpeHHMI MOXKapHBIM BOJONPOBOJ) U IMpaBUiIa MOJb30BAHUA WMU. ABTOMAaTHYECKHE
CUCTEMBbI MOXKAPOTYIICHUs — COIPUHKIIEPHBIE U JpeHYepHble. OrHeTylaniie BeecTBa — Boja, eHbl, HEToproune
ra3bl U pa30aBUTENH, TOPOLIKOBBIE COCTABBI, TAJIOT€H3aMELICHHbBIE YTTIEBOOPOIBI.

Pazoen 5. Komnnexc meponpusmuii epaxcoanckot 3aujumul HaceneHus.

Onosenienre u uHGopMupoBaHUE HaceaeHust 00 onacHocTU. [IpuHsTHE HaceTIeHMEM CUTHAJIOB OMOBEIEHUS
(«Baumanue Bcem!», «BoszmymiHas TpeBoray, «PammanmoHHas OMacHOCTHY, «XUMHUYECKas TpeBoray, «OTOoi



OMACHOCTH») U MOPSAJIOK JIEHCTBUS IO HUM. DBaKyallus HacelleHHs U3 30HbI omacHocTH. CrocoObl 3BaKyaluu.
DKCTpeHHasi 3BaKyalus CTy/I€HTOB U3 ayAUTOPHH NIPU BO3SHUKHOBEHUH M0OXKapa.

CpencrtBa MHAMBUYaTbHOU 3amuThl opranoB abixanus (I'T1-7, I'TI-9, P-2, V-2K, PIIA-1, PIII-67M, PVY-
60M, «Denuxcy», ['I3K, AT, AII-3, I13V-K, UIl-4M, UII-5, UII-6, KUII-8), xoxu (JI-1, O3K) uenosexa.
MenuunHCKHE CpeiCTBA 3alUTHI.

CpenctBa  KOJUIEKTUBHOM — 3alllUThl  HaceneHus. HasHaueHue, 3allMTHBIE CBOMCTBA  yOEXKWUIL.
[IpotuBopamuanuonnsie ykpoiTus (IIPY, mnomseMHple mnemexoaHble TMepexoibl, 3ariiyOJieHHbIE CTaHIUH
METPOIIOJIUTEHA), IPOCTEHNIINE YKPBITHUS (TpaHILEH, OKOIIbI, epeKpbIThie 1ienn). [IpaBuna 3anstus yoexuria.

Pa3zoen 6. Oxazanue nepsoti nomowu

OxazaHue MepBOi MOMOIIM IPU 0KOTax, paHEHHsX, 3apakeHusx. [IpoBegeHne yacTMYHOUN CaHUTApHOMU
00pabOTKM KOKHBIX ITOKPOBOB YEJIOBEKA MPHU BBIXOJI€ U3 30H PaJAMOAKTUBHOIO0, XUMUYECKOTO U OHOJIOTMYECKOTO
3apakeHus (3arpsi3HEHUs ), U3 30H MOKapOB.

Pazoen 7. Jlukeuoayus nocneocmauii upe3euluatiHo cumyayuu

ABapuiiHo-criacaTesibHble pabOThl. DKCTpEHHas 3Bakyallusi U3 ayauTopuu (1adopaTOpuu) B YCIOBHSIX
Mo’kapa, pajualMOHHOIO, XHWMHUYECKOTO, OHOJOTHYECKOTO 3arpsi3HEHUS TEPPUTOPUU C HCIOJIB30BAHHEM
npocreimux cpenacts 3auuthl («Denukey, I'/[3K, npotusorasza ['TI-7 ¢ AII-3).

4. O0beM yueOHOH TUCUUITHHBI

O0bemM TUCUMIIIIMHBI
Bun yueOHo# padboThl
y P Axkan. | Acrp.
3E
q q
O01mas TpyA0eMKOCTb JUCHMIIJIMHbI 1 36 27
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,44 16 12
Jlexinmu 0,44 16 12
CamocrosiTeJibHAs paboTa 0,56 20 15
KonrakTHas camocrositenbHas paboTa 0,2 0,15
0,56
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIMHbI 19,8 14,85
Buja nToroBoro KOHTpoJIs: 3a4er

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IlepeBol HAYyYHO-TEeXHHUYECKOM JIUTEPATYPbI»

1. eap aucHUMIUVIMHBI — TpuoOpeTeHne oOydaromuMucs OOmie, KOMMYHHMKaTHUBHON U
podecCHOHAIBHON KOMITETEHITUH, YPOBEHb KOTOPBIX HA OTACIBHBIX 3Talax S3BIKOBOM IMOJATOTOBKH ITO3BOJISICT
BBITIOJTHATEH Pa3JIMYHBIC BHJIBI MPO(PECCHOHAIEHO OPUSCHTHPOBAHHOTO TIEPEBO/Ia B IPOU3BOJACTBEHHONW W HAYYHOU
JIEATEILHOCTH.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUITHHBI 00yYAIOIIHIACH TOIKEH:

Obnadams cneayoMUMHA KOMIIETCHIIMSIMU U UHIMKATOpaMu ux qocTmwkeHus. YK-4.2; VK-4.3; VK-4.4; VK-
4.5, VK-4.6; YK-4.9.

Buame:

— OCHOBHBIE CITOCOOBI JOCTHIKCHHS SKBUBAJICHTHOCTH B IIEPEBOJIC;

— OCHOBHBIC ITPUEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUU SI3bIKA KaK CHCTEMBI,

— JIOCTaTOYHOE JJIsi BBIMIOJTHCHHS TMEPEBOJIa KOJWICCTBO JICKCHYECKHX CIUHUIL, (pa3eoJIOTU3MOB, B TOM
YHCIIC COMMATBHBIX TEPMUHOB M JIMHTBOCTPAHOBEIUECKUX PEAITHIA,

ymems.

— IPUMEHSATh OCHOBHBIC IPUEMBI TIEPEBO/IA;

— OCYHISCTBJISITh IMCBMEHHBIM TIEPEBOJ] C COOJIIOJICHUEM HOPM JICKCHYECKOW 3KBHUBAJCHTHOCTH,
COOJTI0ICHHEM IPAMMATHYECKUX, CHHTAKCHICCKUX U CTHIIMCTUICCKIX HOPM;



— 0(hopMIIATH TEKCT IIEPEBOJAa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYILECTBJISATh IEPEeBOJ C COOJIOJCHHUEM HOPM JIEKCHUYECKON SKBUBAJIEHTHOCTH, COOJIOICHUEM
IrPaMMAaTUYECKUX, CHHTAKCUYECKUX U CTUIIMCTUYECKUX HOPM TEKCTa MEPEeBOJA U TEMIOPATIbHBIX XapaKTEPUCTUK
HCXOJHOTO TEKCTA;

gnademsn:

— METOJMKOM MpennepeBoIYeCKOro aHajanu3a TEeKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCHPUSITUIO UCXOJIHOTO
BBICKA3bIBAHUS;

— METOAMKOW NOJIrOTOBKM K BBINOJIHEHHUIO IEPEBOJA, BKIIOYas MOMCK HMH(OpManuM B CHPAaBOYHOM,
CHeIHaJIbHOM JINTepaType U KOMIBbIOTEPHBIX CETSIX;

— OCHOBaMU CHCTEMbI COKpAIIEeHHON NIepeBOAUECKOM 3allMCH MPHU BBIMOJIHEHUH NIEPEBOA;

— OCHOBHOU MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI 1O CHEIUAIBHOCTH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paznen 1. OcHoBHbIe JieKCHYeCKHMe W CTHJIHMCTHYECKHE 3aKOHOMEPHOCTH IepeBOAa HAy4HO-
TeXHUYeCKOH JIUTepaTypbl

1.1 Jlexcuyeckue 3aKOHOMEPHOCTH HAyYHO-TEXHHYECKOro ImepeBoja. CMBICIOBOM aHamu3 Hay4dHO-
TEXHUYECKOTO TeKCcTa U ero cerMeHTtauus. CTHWINCTUYECKHE OCOOEHHOCTH HAYYHO-TEXHHUYECKHUX TEKCTOB.
[Ipeoosienne TpyAaHOCTEH, CBSI3aHHBIX C PACXOXKJIECHHUEM CHHTAKCUYECKUX CTPYKTYP MHOCTPAHHOTO M PYCCKOTO
TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHHE NOpsAJKA CIIOB B aHIVIMHCKOM M PYCCKOM MNpeiiokeHusx. [lepeBon ciioB, yCcTaHOBIIEHUE
3HaueHus cioBa. IlepeBos cBOOOJHBIX U (hpa3eoqorndeckux ciioBocoueTaHnuid. IlepeBos 3arojloBKOB TEKCTOB U
cTaTei

1.3 Cokpamienusi. OcoOeHHOCTH UX nepeBoja. Pa3BuTre HaBBIKOB IEPEBO/Ia HA IPUMEPE TEKCTOB MO TEME
«Xumuueckas nadoparopusk» «M3mepeHus: B XUMHUM.

1.4. Jlexcuueckue TpaHchopmauy mpu NepeBoie TEKCTOB 110 TEMATUKE XUMUU U XUMUYECKON TEXHOIOT L.

Paspnen 2. OcHOBHBIE TpaMMaTHYeCKHE 0COOCHHOCTH IepeBojaa.

2.1. Ocobennoctu mepeBona mnpemioxeHuid Bo BpemeHax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mHpuMepe MNepeBoja TEKCTOB MO TeMaTHKE XWMHYECKOM TexHosoruu llepeBoa mpuaaToOuHBIX
MIPEIIOKEHUM.

2.2. Meroapl M mpUeMBl NEPEBOJA CTPAJATENBHOIO 3aJI0Ta HA IPUMEPE IEPEBOJA TEKCTOB IO TEME
"Texnosioruu Oymymiero".

2.3. Tumnsl yCIIOBHBIX IIPEJIOAKEHHH, ITpaBuiia U 0COOEHHOCTH UX nepeBoja. [IpakTuka nepeBoia yCIOBHBIX
MpeI0KEHUI Ha MPUMEpPax TEKCTOB M0 Pa3IMYHbIM pa3jieiaM XUMUU U XUMUYECKON TEXHOJIOTHH.

2.4. MopanpHble TJ1arojibl 1 0COOEHHOCTH UX IEPEeBOJia Ha IMpUMeEpe MepeBoaa TEeKCTOB «TexHoyorusy,
«[IpombllieHHOE 000pYIOBaHUE)

Pa3nes 3. OcoGeHHOCTH NepeBoa NMpelI0KeHUH ¢ HeJIMYHBIMU (popMaMH ri1arosa

3.1 UndunutuB (HeompeneneHHas Qopma rmarosa). Posb WHUHUTHBA B TPEUIOKCHUM W BapUAHTHI
IepeBoJia Ha pycCKui A3bIK. [Ipuuactust u repynanii. BapuanTsl nepeBoia Ha pyCCKUH S3BIK.

3.2 WudunutuBHbie 0060poThl. OO60pOT ponoigHeHHe ¢ HHPUHUTHUBOM. OOOpOT moOMIeKalEee ¢
uH(puHUTHBOM. Pa3nuuHble BapuaHThl IEpeBOA.

3.3 [lepeBo mpryacTHBIX 000POTOB. AGCOJIOTHBIN MPUYACTHBIN 00OPOT M BapHaHThI IepeBoa. PazBurue
HaBBIKOB IIepeBoia B chepe XUMUU U XUMHUUYECKOM TEXHOJIOTHH.

Paznen 4. OcobenHocTH pepepaTHBHOIO NEepeBoOIa

4.1. Anroput™ npeanepeBo4ecKoi paboThl C HAYIHO-TEXHUYECKUM TEKCTOM 110 XUMUKO-TEXHOJIOTUUECKON
TEMaTHUKE.

4.2. AnropuTM cocTaBieHHs pedepara Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTHKe (aHHOTAIUN)

4.3. Anroput™ paboThI 10 pedepaTUBHOMY MEPEBOY M0 XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.



4. O0beM yueOHOH TUCHMILTHHBI

Cemectp
. Bcero
Bun yuebnoit paboTsl 3 cemecTp 4 cemectp

3E Axan. 4. 3E Axan. 4. 3E Axan. 4.
OO61ast TpyA0€MKOCTh TUCIUTUTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
KonrakTHasi paboTa — ayIuTOpPHBIE 1.8 64,4 0,9 32,0 0,9 32,0
3aHATHSA:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,2 0,2

2,2 1,1 1,1
CamocTosATeNnbHOE N3YUYCHHE 79.6 39.8 398
pa3enoB TUCIUTIIUHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auyer

Cemectp
. Bcero
Bun yuebnoit paboTsl 3 cemecTp 4 cemectp

3E AcTp. u. 3E AcTp. u. 3E AcTp. u.
OO61mast TpyA0€MKOCTh TUCITUTUTHHBI 4 108 2 54,0 2 54
KonrakTHas paboTa — ayIuTOpPHBIE 1.8 48,3 0,9 24 0,9 24
3aHATHSA:
[IpaxTuueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHAs paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonrtakTHas camocrositenbHas paboTa 0,3 0,15 0,15

2,2 1,1 1,1
CamocTosATenbHOE N3YUYCHHE 507 29.85 29.85
pa3enoB TUCIUTITUHBI
Buabl koHTpOJIA:
Buo xonmponsn uz YII 3auyer 3auyer

* JOKYMEHT ITOAIIMCAH
HEKBAJIU®ULIMPOBAHHOM
SJIEKTPOHHOU TTOATNCHIO

H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM
pabote

HeiictButeneH: ¢ 26.03.2021 no 26.03.2022

(Q: Bnaneneu: ®unaros Cepreii Hukonaesuu
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