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1 OBIIIME IMOJIOKEHU A

1.1. OcHoBHas npodeccuoHaIbHAS 00pa3oBaTe/ibHAsi MPOrpaMMa BBICILIET0 00pa-
30BaHHU - IPOrpaMMa NOATOTOBKH 0akajaBpoB (zasee - nporpamma 0akanaspuara, OOII
0akajaBpuarTa), peaquzyemas B COOTBETCTBHHM C (elepalibHbIM TOCyJapCTBEHHBIM 00pa-
30BaTeNbHBIM CTaHIAPTOM BBICHIETO 00pa3oBaHus (enepaabHbIM TOCYAapCTBEHHBIM OIO/IKET-
HBIM 00pa3oBaTelbHBIM YUYPEKICHHEM BbIcHIero oOpa3oBaHus «Poccuilckuii  XMMHKO-
TEXHOJOTH4ecKuii yHuBepcuteT umeHu .M. MenzgeneeBa» No HaNpaBIEHUIO IMOJATOTOBKH
18.03.02 - Duepro- m pecypcocOeperarwime Mporecchl B XUMUYECKONH TEXHOJIOTHH, HedTe-
XUMUU ¥ OWOTEXHOJIOTHH, HAMPABICHHOCTh (Mpodwib) moaroroBku «OxpaHa OKpyKaromei
Cpelibl U pallMOHAJIbHOE UCIIOJIb30BaHNE TPUPOIHBIN PECypCOBY, IPEACTABISIET COO0N KOMILIEKC
OCHOBHBIX XapaKTEPUCTUK 00pa3oBaHMsI, OPraHU3AIMOHHO-TIEarOTHYECKUX YCIOBUM, popm at-
TeCTallH, KOTOPBI MPEJICTaBICH B BUJIE OOIIEH XapaKTEpUCTUKH MPOrpaMMbl OakajaBpHara,
y4eOHOTO TIaHa, KaJIeHIapHOTO Y4eOHOro rpaduka, paboynx nporpaMM JUCHUTUIHH, TPOTPaMM
MPAKTHUK, OLIEHOYHBIX CPEJCTB, METOJAMYECKUX MATEPHAIIOB.

1.2 HopMmaTuBHBIEe JAOKYMEHTHI /sl pa3padoTKu NporpaMMmbl OakajaBpuara 1o
HAINPaBJICHUIO OATOTOBKHU COCTABIISOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
®enepanuny;

- [Ipuka3 MunoOpnayku Poccun ot 12.03.2015 r. Ne 227 «O0 yTBepxaeHUU
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENILHOTO CTaHIAPTa BBICIIETO OOpa3oBaHUsS IO
HarpaBieHuto noarotoBku 18.03.02 DuHepro- u pecypcocdeperaroiiye mponecchl B XUMUUECKON
TEXHOJIOTHH, HehTeXuMuu U OuOoTexHOoNornu (YpoBEeHb OakanaBpuara)» (3aperUCTPUPOBAHO B
Munrocte Poccun 27.03.2015 Ne 36590) (manmee - ®I'OC BO mno HampaBieHHIO MOATOTOBKU
18.03.02 DHepro- u pecypcocOeperaroiye npoueccsl B XMMUYECKOH TeXHOJIOTUH, HePTeXUMUU
u OuoTexHosoruu (ypoBeHb OakajgaBpHara);

- [Tpukaz MunoOpnayku Poccun ot 05.04.2017 Ne 301 «OG6 yTBepkaeHUU
[Topsinka  opraHu3anMu M OCYIIECTBJIEHUS ~ 00pa3oBaTeNbHOM  JAEATENbHOCTH  I10
o0Opa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO 00pa3oBaHUs — IporpamMmam OakajaBpHara,
porpaMMam ClelualnTeTa, IporpaMmMaM MarucTparypbl».

1.3 O0mas xapakTepucTHKA NPOrpaMMbl fakajlaBpuaTa

Leasio nmporpaMmsl 6aKkajiaBpuaTa sBISETCS CO3JAaHHUE Ui O0YYaroIIUXCsS yCIOBUH
JUIs TIPUOOpETeHUs] HEOOXOIUMOro JJIsi OCYLIECTBIEHHs MPO(EeCCHOHAIBHOW JesTeIbHOCTH
YPOBHSI 3HAHWW, YMEHH, HABBIKOB, OIBITA JCATEIHHOCTA U TIOJATOTOBKU K 3alMTE BBITYCKHOM
KBaJTM(PHUKAIIMOHHOHN paboThI.

[Tonyuenue oOpazoBaHusi MO 00pa3OBATENBbHON IMpOTrpaMMe BBICIIETO O00pa3oBaHUS —
nporpaMMe OakalaBpuara JOIMYCKAaeTCsl TOJBKO B 00pa3oBaTeIbHON OpPraHU3allMM BBICIIETO
00pa3oBaHMs U HAYYHOUM OpraHu3anuu (Jajee — OpraHu3aIms).

OOyuenue 1o o00pa30BaTENbHOM MporpaMMe BBICHIETO OOpa30BaHUS — MPOTrpaMMe
OaxanaBpuaTa B 00pa3oBaTeNbHON OpraHW3alluy OCYIIECTBIISETCS B OYHOM ¢opMe oOyudeHus.
O6wvem mporpammsbl OakanaBpuara cocTaBiseT 240 3adeTHBIX enuHMIl (anee — 3.€.) BHE
3aBUCUMOCTH OT ()OPMBI OOYUEHUsI, TPAMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, peaTn3aliu
nporpaMMbl  OakalaBpHara C HCIHOJb30BaHHEM CETeBOW (HOpPMBI, peain3alud MPOrpaMMbl
OakanmaBpuaTa 10 WHAWBUAYAIBHOMY Yy4eOHOMY IUIaHy, B TOM YHCJIE TIPH YCKOPEHHOM
0o0ydeHuu.

Cpox nomydeHust o0pa3oBaHus 10 MporpaMMe OakajiaBpuara.

B OYHOI (hopme 00yUyeHHs, BKIIOYAsi KaHUKYIIbI, IPEI0CTABIsIeMbIE TIOCIE MPOXOKICHUS
roCyJapCTBEHHON UTOrOBOM aTTeCTallM, BHE 3aBUCUMOCTH OT IPUMEHSIEMbIX 00pa30BaTEIbHbIX



TeXHOJIOTHH coctaBisier 4 rona. O0beM mporpamMmsl OakajaBpuaTa B O4HOM Gopme oOyueHwus,
peanu3yeMblii 3a OJIMH y4eOHBIN 101, cocTaBisieT 60 3.¢.;

npu oOydyeHHH 0 WHIMBHIYaJbHOMY y4e€OHOMY IUIaHY, BHE 3aBHCUMOCTH OT (DOPMBI
oOydeHus, cocTaBisieT He Oojiee cpoka TMONydeHHs oOpa3oBaHUS, YCTAHOBJIEHHOIO IS
COOTBETCTBYIOILIEH (POpMBI 00yUeHHS, a TPU OOYUEHHUH 110 MHIUBUAYAIbHOMY Y4€OHOMY IJIaHY
JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI MOXKET OBITh YBEIMUEH IO MX KEJIAHUIO HE
6osiee yem Ha 1 o MO CPAaBHEHMIO CO CPOKOM MHOITYUEHHUsSI 00pa30BaHuUs I COOTBETCTBYIOIICH
dbopmbl 00yueHuss. OObeM IporpaMmbl OakajiaBpuara 3a OJUH Y4€OHBIN TOJ] IPH O0yYEHUHU T10
UH/IMBUYaJIbHOMY y4eOHOMY IUIaHY BHE 3aBHCHUMOCTH OT ()OpMBI OOYUEHHS COCTAaBISET HE
MOJKET COCTaaBIATh Ooiee 75 3.e.

KonkperHslii Cpok modydeHuss oOpa3oBaHUS M O0BEM NpOrpaMMbl OakanaBpHara,
pean3yeMblii 3a OMH Y4eOHBIH o/l 0 UHAUBUAYAIBHOMY IJIaHYy ONPEIEIIAIOTCS OpraHu3aluei
CaMOCTOSITENILHO B MIPEJIeNIaX CPOKOB, YCTAHOBICHHBIX HACTOSIIUM ITYHKTOM.

[Ipn peanuzanuu mnporpamMmbl  OakalaBpuaTa OpraHu3alvs BIOpaBe MPUMEHSTH
AIIEKTPOHHOE 00YYEHHUE U JUCTAHIIMOHHBIE 00pa30BaTEIbHbBIC TEXHOIOTHH.

[Ipn oO0yyeHHH JUI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3J0POBbS JJIEKTPOHHOE
o0yyeHHe W JUCTAHIMOHHBIE OOpa30BaTEeNbHBIC TEXHOJOTHH JOJDKHBI IpEeIyCMaTpUBaTh
BO3MOXKHOCTh MpueMa-nepeaadn nHhopMauu B JOCTYIHBIX AJ HUX (popmax.

Peanmzanus mporpaMmel OakaaBpraTa BO3MOXKHA C UCIOJIB30BAHUEM CETEBOM (HOPMBI.

OOpazoBarenbHasi JEATENBHOCTh IO MporpamMme OakajaBpuara OCYIIECTBISICTCS Ha
roCyIapCTBEHHOM s3blke Poccuiickoit ®denepanvu, €Cild HWHOE HE OINPEAECIEHO JIOKAJIbHBIM
HOPMATUBHBIM aKTOM OpTraHU3aIlHH.

CTpykTypa nporpamMmMsbl 0aKajgaBpuaTa BKJIIOYaeT 00513aTEJIbHYI0 4acTh (0a30BYI0)
U 4acTb, (pOpMHPYEMYI0 YYaCTHHKaAMU 00pa30BaTeJbHbIX OTHOLICHHH (BAPHMATUBHYIO).
OT10 o0ecrieynBaeT BO3MOXHOCTh peaiu3aliiyi MporpaMM OakajaBpuaTa, UMEIOIMINUX Pa3InYHyI0
HaIpaBJIEHHOCTH (Mpoduiib) 00pa3oBaHus B paMKaX OJHOIO HalpaBJIeHUs MOJIrOTOBKH (Jajee —
HaMpaBJIeHHOCTH (MPO(UIIb) TPOTrPAMMBI).

[IporpamMma GakanaBpuaTa COCTOUT U3 CIAEAYIOIINX OJIOKOB:

- bnok 1 «/ucuumiuHel (MOIYJH)», KOTOPBIH BKIIIOYAET TUCHMILIMHBI (MOAYINN),
OTHOcAIMecs K 0a30BOM 4YacTH MpPOrpamMMbl, W JAUCHUIUIMHBI (MOAYNIHM), OTHOCSIIUECS K ee
BApUATUBHON YaCTH.

- bnok 2 «IIpakTukH, KOTOPBIH B HOJIHOM 00bEME OTHOCUTCS K BapUaTUBHOM 4acTH
IIPOTrpaMMBI.

- bnok 3 «'ocynapcTBeHHass UTOroBasi aTTecTalys», KOTOPbIH B MOJHOM 0ObeMe
OTHOCHUTCS K 0a30BOM YacTM MNpOrpaMMbl W 3aBEpIIACTCS MPHCBOCHHEM KBaTU(HUKAIUH,
YKa3aHHOHN B IMepevHe CIelUaIbHOCTEH W HaIlpaBJIEHUH IMOATOTOBKH BBICIIETO 0Opa3oBaHUS,
yTBepkIaeMoM MuHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit dexepanuu.

Crpykrypa nporpammsbl 0aKajaBpuara

CrpyKkTypa nporpaMMbl MarucTpaTypsl O6beM mporpaMMbl OakanaBpuara
B 3a4YETHBIX €IMHHUIIAX
brnoxk 1 JlcuumiuHel (MOJTyIN) 216
ba3oBas yacTb 96 — 108
BapuaruHas yactp 108 —-120
brox 2 [IpakTuku 15-18
BapuaruBHas yactb 15-18
Biok 3 ['ocynapcTBeHHas UTOTOBAsI ATTECTAIIUS 6-9
basoBas yacTb 6-9
O0BemM mporpamMmbl OakajiaBpuara 240




B bnok 1 «ductuniauael (Moaynn)» B ba3oBylo 4acTh BXOAST AUCHUIUIMHBI (MOIYINIH),
OTHOCSIIMECS K 0a30BOM YacTH MPOrpaMMbl OakajaBpuara, KOTOpPbIE SBISIOTCA 00sS3aTeIbHBIMU
JUIE OCBOEHHSI OOYy4aroIIMMCSl BHE 3aBUCHUMOCTH OT HampaBiICHHOCTH (Tpoduisl) mporpaMmmbl
OakanaBpuaTa, KOTOPYIO OH ocBamBaeT. Habop mucrumniaus (Moaysiei), OTHOCAIUXCS K 0a30BOM
YacTH NpOoTrpaMMbl OakanaBpuaTa, OpraHU3alMs OIpPEIENIIeT CaMOCTOATEIBHO B 00BEMeE,
yctanoBieHHoM @®I'OC BO mno nampasnenuto 18.03.02 Duepro- m pecypcocbdeperaromiye
nporecchl B XMMHUYECKOH TEXHOJOrMH, HepTeXuMuu ©  OHOTeXHONOrHMH (ypOBEHBb
OakanmaBpuaTa), C Y4€TOM COOTBETCTBYIOIIEH (COOTBETCTBYIOIIMX) NPUMEPHON (IPUMEPHBIX)
OCHOBHOU (OCHOBHBIX) 00pa3oBarebHON (00pa30BaTEIbHBIX) IPOTrPAMMBI (IIPOrPaMM).

Jucrunauael (MOaynH) 1o ¢uinocoduu, UCTOPUN, THOCTPAHHOMY SI3BIKY, O€30MaCHOCTH
KU3HEJEATEIILHOCTH PeaTu3yrTcs B paMkax 0a30Boi yactu bioka 1 «JluCUImInHbl (MOIYIIH )
nporpaMmel 6akanaBpuata. O0beM, coepKaHue U MOPSI0K pean3alui JUCIHUILINH (MOJTy el )
OIpEAEIAETCS OPraHu3alMed CaMOCTOSTENIBHO.

Jucuumnuael (MOynu) 0 GU3UYECKOM KYIbTYPE U CIIOPTY PEIU3YIOTCS B paMKax:

bazoBoii wactu bnoka 1 «ucuummael (MOAyNN)» MporpaMMbl OakanaBpuara B 00beMe
HEe MeHee 72 akaJeMU4ecKnX 4acoB (2 3.e.) B 04HO# opMe o0yueHus;

9JIEKTUBHBIX JNUCIMIUIMH (MoOnysei) B oObeme He MeHee 328 akaJeMHUYeCKHX 4YacoB.
VYka3aHHbIE aKaJeMUYECKHE Yachl SBISAIOTCA OO0S3aTEIbHBIMU i OCBOCHHUS M B 3a4ETHBIC
€/IMHUIIBI HE TTEPEBOUTCSI.

Jucuummuael (MOIyau) M0 (QU3NYECKONW KYJIbTYpe U CIIOPTY PEaTU3yIOTCs B MOPSJIKE,
YCTAHOBJICHHBIM OpraHu3anueil. s WHBaNMIOB M JIMII C OTPAHWYCHHBIMH BO3MOXXHOCTSIMHU
3/I0pOBbSI OpPTaHU3AlMS YCTAaHABIMBACT OCOOBIA MOPSAOK OCBOCHHUS JAMCHUHUIUIMH (MOIyJei) Mo
($U3UIECKOil KyIbType U CIIOPTY C YI€TOM COCTOSIHUS UX 3/JOPOBBS.

B buok 1 «/luctumuunel (Moxynu)» B BapuaTMBHYIO 4YacTh BXOIAT JUCIUILIMHBI
(Momynu), OTHOCSIIMECS K BapHAaTUBHOW YacTH MpOrpamMMbl OakajlaBpwaTta W NPaKTHKH,
KOTOpBIE OMPEENAOT HaIlpaBIeHHOCTh (mpoduns) mporpammbl OakamaBpuata. Habop
TUCIUTUTHH (MOJyJIeH), OTHOCSIIUXCS K BapHaTUBHOW YacTH TNPOTpaMMBbl OakalaBpuata, |
NPaKTUK OpraHMu3alys ONpesessieT caMOCTOATENbHO B 00beMe, yctanoBieHHoM OI'OC BO no
HarpasieHuto 18.03.02 DHepro- u pecypcocOeperaromniye mpouecchl B XAMUYECKON TEXHOJIOTHH,
HepTexuMuu U OMOTEeXHOJOruH (ypoBeHb OakamaBpuata). [locie BbIOOpa oOyuaromuMmcs
HamnpaBJieHHOCTH (Mpouisl) mporpaMMbl HAOOp COOTBETCTBYIOLIUX AMCLUUIUIMH (MOIyJeil) u
MPAKTUK CTAHOBUTCS 00s3aTE€IBHBIM IS OCBOCHUS 00YJarOIINMCS.

B bnok 2 «lIpaktuku» BXoAAT YydeOHas M NPOU3BOJCTBEHHas, B TOM 4HCIE
MpeIUIUIOMHAs, TPAKTUKH.

Tunsl yueOHON IPaKTUKU:

- TMpaKTHKa MO MOJYUYEHHUIO MEPBUYHBIX MTPO(HECCHOHATBFHBIX YMEHUHN 1 HABBIKOB.

Tunel Npon3BOJICTBEHHON MTPAKTHKHU:

- MpaKTUKA MO TMOJYYCHUIO MPO(PECCHOHAIBHBIX YMEHHUN W OMbITa MpodeccrnoHalbHOM

NeSITeTbHOCTH;

- Hay4HO-HCCJIeZIOBaTeNIbCKas paboTa.

CriocoOsl mpoBeieHusT y4eOHOM U MPOU3BOICTBEHHOM MPaKTUK:

- CTaIlMOHapHas;

- BBIE3[IHAS.

[TpenaumniomHas OpakTUKa  TPOBOAMWTCS IS BBITIOJTHEHUS BBIMTYCKHOMN
KBaJIM(UKAIIMOHHOM paboThI U SABJISETCS 00s13aTEIBHOM.

[TIpu paspaboTke mporpamm OakanaBpuaTa OpraHu3alus BBIOUPAET THUIBI MPAKTUK B
3aBUCHMOCTH OT BHUJA (BUJOB) JEATEIBHOCTH, HAa KOTOPBIA (KOTOphIE) OPHUEHTHPOBAaHA
nporpamMma OakanaBpuata. OpraHu3anus BIpaBe NPeIyCMOTPETh B MporpamMme OakanaBpuaTa
WHBIC TUIIBI TPAKTHK JOMOJHUTENBHO K ycTaHOBIeHHbIM PI'OC BO no nHanpasnenuto 18.03.02
DHepro- u pecypcocOeperaronme Mnporecchl B XUMHYECKON TEXHOJOTHH, He()TEXUMHUHU U
OuotexHonoruu (YypoBeHb OaKajgaBpuaTa).



VYueOHast U (WIM) NMPOU3BOACTBEHHAS! MPAKTHKH MOTYT NPOBOAMTHCS B CTPYKTYPHBIX
NOpa3JCIICHUAX OPraHU3alHN.

Jis nui ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI BBHIOOP MECT IMPOXOXKICHHS
IPAaKTUK YYUTHIBAET COCTOSIHUE 3J0POBbs U TPEOOBAHUS IO JOCTYITHOCTH.

B bnok 3 «locynmapcTBeHHass WUTOroBas arTeCTALMsS» BXOAUT 3allUTa BBITYCKHOU
KBAJTM(UKALIMOHHON PabOThl, BKJIIOYas MOJArOTOBKY K 3alllUTE U MPOLEAYPY 3aLIUThI, a TAKXKe
NOJArOTOBKAa K CIplY€ M cJadya TOCYJapCTBEHHOIO SK3aMeHa (eciu opraHu3alus BKIIOYMIIA
roCyJapCTBEHHBIH 3K3aMEH B COCTAB IOCYIapCTBEHHON UTOrOBOM aTTECTALIUN).

[TporpamMmel OakanaBpuata, coAepikallllie CBEAECHUS, COCTABISAIOLINE IOCYAAPCTBEHHYIO
TallHy, pa3pa0aTbIBAIOTCS U PEANTMU3YIOTCS C COOJIOJEHHEM TpeOOBaHUM, NpelyCMOTPEHHBIX
3aKoHOJIaTeNbCTBOM Poccuiickoit denepannu 1 HOPMAaTUBHBIMU NIPABOBBIMU aKTaMU B 00JacTh
3alIUThl TOCYAAPCTBEHHOM TAIHBI.

Peanmuzanus wactu (wacteil) oOpa3oBaTENBbHOW MPOrpaMMbl M TOCYAApCTBEHHOM
UTOTOBOM aTTecTalMM, COAEpKalleld Hay4YHO-TEXHMYECKYI0 HH(POPMALUIO, IOAJIESKAILYIO
OKCIOPTHOMY KOHTPOJIIO, U B pPaMKax KOTOPOH (KOTOpPBHIX) A0 OOYYaIOMIMXCS IOBOJASATCS
CBEJICHUS OrPaHMUYEHHOTO JOCTyNa, U (MIM) B Y4YEOHBIX LENSAX MCIOIb3YIOTCA CEKpETHbIe
o0pa3lbl BOOPY)KEHUSI, BOGHHOM TEXHHUKH, UX KOMIUIEKTYIOLIUE HW3/EIHs, HE JIOIMYCKAETCs C
HIPUMEHEHHUEM DJICKTPOHHOTO0 00y4eHUsl, JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

[Ipu pa3paborke mnporpammbl OakajnaBpuaTa oOOydarolUMCS  00eCIeYUBAETCS
BO3MOYKHOCTh OCBOCHUS AUCLUIUIMH (MOAYJIEH) 110 BBIOOPY, B TOM YHCJIE CIIEUAIbHBIE YCIOBUS
UHBAJIMAAM W JIUIIAM C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 370POBbs, B 00beme HEe MeHee 30
IPOLIEHTOB 0ObeMa BapraTuBHOM yacTu biioka 1 «lucuumiuas! (MOayIn)».

KonuuecTBo 4acoB, OTBEIEHHBIX Ha 3aHATHS JIEKIMOHHOTO TUIa, B LeioM 1o bioky 1
«ucuuminHel (MOAYIJIN)» OJIKHO COCTaBIATh He O6onee 40 MpOLIEHTOB OT OOLIEro KOJIMYecTBa
4acoB ayJIUTOPHBIX 3aHATHI, OTBEJEHHBIX HA PeaJIn3alUIo TaHHOrO biioka.

[TpoduibHas HampaBleHHOCTh  NporpamMMm OakajaBpuaTa ONpEAEseTcs BBICHIMM
yu4eOHBIM 3aBEJCHHMEM, pPEAM3YIOUM 00pa30BaTENIbHYIO MPOrpaMMy IO COOTBETCTBYIOIIEMY
HaIPaBJIEHUIO IO OTOBKHU.

1.4 TpeboBaHus K NOCTYNAIOIEMY

TpeGoBanust K MOCTYMAKOUIEMY ONPEAETSIOTCS (penepanbHbIM 3aKOHOJATEIHLCTBOM B
oOmactu oOpa3zoBaHus, B ToM uucie llopsakom nmpuema Ha oOydeHHe MO 0Opa3oBaTEIbHBIM
nporpaMMaM BBICIIETO 00Opa3oBaHUS — MporpaMMaM OakalaBpuiaTa Ha COOTBETCTBYIOIIUN
yueOHBIN TO/I.

2 XAPAKTEPUCTHUKA MPOPECCUOHAJIBHOM JEATEJbHOCTH
BbIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Ob6aactb npogeccHOHATbHOI 1eATeJIbHOCTH BhITYCKHUKA
BbimyckHUK, OCBOMBIIMH mporpamMMmy OakajiaBpuara, B COOTBETCTBUM C BUIAMHU
npoQeCCUOHATBHON JEATEIbHOCTH, HAa KOTOpPblE OPHEHTHUpPOBaHA IporpaMma OakajaBpuaTa,
TOTOB pelaTh Cileayrole NpopecCuOHaTbHbIE 3a/1a4H:
npoU3800CMEEHHO-MEXHOIO2UYECKAS 0eAMENbHOCMb!
- OpraHu3anMsi BXOJHOTO KOHTPOJIS ChIpbs M MaTepuajoB C MO3UIMUI »HEpro- u
pecypcocOepexeHns Ipu X nepepadboTKe;
- KOHTpOJIb KadecTBa BBITYCKaeMOW MPOAYKUMH M PECypco-, 3SHEPronoTpedseHHs
TEXHOJIOTMYECKHX IPOLECCOB C UCIOIb30BAHUEM CTaHJAPTHBIX METOJIOB;
- opraHu3anus o0CITy)KUBaHUS U YIIPABICHUS TEXHOJIOTHYECKHMMHU POIIECCaMH;
- y4acTue B IKCILUTyaTalliy aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJIECHMS TEXHOJOTUYECKUMU
IpOoLECCaMU;
- ydacTue B OCYILIECTBICHHM MEPOIPHUATHI 10 OXpaHE OKPY)KAIOLIEH Cpelbl Ha OCHOBE
TpeOOBaHUI IPOMBIIIJIEHHON 0€30MaCHOCTH U APYTMX HOPMATUBHBIX JOKYMEHTOB, perjiaMeHTH-



PYIOIIMX Ka4eCTBO MPUPOHBIX CPE;

- yyacTue B paboTe LEHTPaJbHBIX 3aBOJCKHX JIabopaTopuil U abopaTOpuil CaHUTAPHO-
SMUAEMHOJIOTHYECKOr0 KOHTPOJIS, OT/IENaX OXpaHbl OKpPYKAIOLIEH cpelbl MpearnpusaTHil XUMHU-
YeCKOM, He(hTeXUMUUECKOI, OMOTEXHOJOTUYECKON U CMEKHBIX OTpacieil MPOMBIIIJICHHOCTH.

HAY4YHO-UCCTIe008aMENbCKASL 0eAMeNIbHOCb !

- U3y4eHHE HAyYHO-TEeXHUYECKOW MHGPOpMaIUU, OTE€UYECTBEHHOIO U 3apyOeKHOro OIbITa
M0 TEeMaTUKE UCCIICIOBAHNUS,

- IUJTAHUPOBAHUE U MPOBEJECHUE IKCIEPUMEHTAIBHBIX UCCIEIOBAHUMN 110 SHEPTrO- U pecyp-
cocOepekeHUI0, 00ECTIEYCHNIO KOJIOTUYECKON 0€30MacHOCTH MpH peau3alii TeXHOJIOTHYe-
CKOTI'0 IIPOIECCA U aHAJIU3 UX PE3YJIbTATOB;

- MaTeMaTU4ecKOoe MOJEIMPOBAHUE TEXHOJOTHYECKHX IIPOLIECCOB C HCIOJIb30BAHUEM
CTaHJAPTHBIX MAKETOB aBTOMATU3UPOBAHHOIO PAaCUeTa U MPOCKTUPOBAHUS;

- CHCTeMaTH3alvs JTaHHBIX JUJIS COCTABIICHUSI 0030pOB, OTUYETOB U HAYYHBIX MyOIMKAIUH,
COCTaBJICHHE OTYETa IO BBIMOJIHEHHOMY 3a/IaHUI0, YYaCTHE BO BHEJIPEHHUH PE3YJIbTATOB HCCIIE-
JIOBaHUM U pa3paboOTOK;

- ydactue B pa3paboTKe CHUCTEeM YIPaBICHUS TEXHOIOTHYECKUMH MPOIIECCaMU;

- y4yacTHE€ B TPOBEACHHUH MEPOIPHUATHI MO 3aluTe OOBEKTOB HHTEIEKTYalbHOM
COOCTBEHHOCTH M pE3YJIbTaTOB HCCIEJOBAHMM M pa3pabOTOK KaKk KOMMEPYECKOW TaifHbI
PEIIPUITHS,

- pa3paboTka ¥ BHEAPEeHHE UH(POPMAIIMOHHBIX CUCTEM, 0a3 TaHHBIX, 0a3 3HAaHUM.

2.2 O0beKThI NPOo(ecCHOHATBLHOM NeTeJIbHOCTH BHIMYCKHUKA

OO0bekTamMu MPOPECCHOHATBHON JEITEITFHOCTA BBITYCKHHKOB, OCBOHMBIIHX IPOrpaMMy
OakanaBpuaTa, SBJISIFOTCS MPOLECCHl U ammaparbl XMMHYECKOW TEXHOJOTMH, He(PTEeXUMHUH H
OHMOTEXHOJIOTHH;

MIPOMBINIICHHBIE YCTAHOBKH, BKITIOYasi CHCTEMbI aBTOMAaTU3UPOBAHHOTO YIIPaBJICHHUS,
CUCTEMBl aBTOMATH3UPOBAHHOTO TPOCKTUPOBAHUS;, ABTOMATHU3WPOBAHHBIC CHCTEMBI HAyYHBIX
HCCIIeTOBAHUIM;

COOPYKCHHSI OYUCTKM CTOYHBIX BOJ M Ta30BBIX BBIOPOCOB, IMEPEpadOTKH OTXOJIOB,
YTUIU3ALUN TETUIOPHEPTeTUYECKUX MTOTOKOB U BTOPUYHBIX MaTEPHUAJIOB;

METOJIBI M CpPEJCTBA OIICHKH COCTOSHHUS OKPYXAIOMIeH Cpeasl W 3alluThl €€ OT
AHTPONIOTEHHOTO BO3/ICHCTBUS;

CUCTEMBl HCKYCCTBCHHOTO HWHTEJUICKTa B XUMHUYECKOH TEXHOJOTHH, HE()TEXVUMHH H
OMOTEXHOJIOTUH,

JNCHCTBYIONME MHOTOACCOPTUMEHTHBIC TMPOU3BOJCTBA XUMHUYCCKOM W CMEXKHBIX
oTpaciieil TPOMBIIIIIEHHOCTH.

2.3 Buabl npogeccHoHATbHOI JeTeJbHOCTH BbINYCKHUKA
BI/I)IBI HpO(i)eCCHOHaﬂBHOﬁ ACATCIIBHOCTH, K KOTOPBIM I'OTOBATCA BBIITYCKHUKH, OCBOUBIINEC
nporpaMmy OakanaBpHara:
IMPOU3BOJACTBCHHO-TCXHOJIOTHYCCKAs,
Hay4HO-UCCIIEN0BATEIbCKAs;

3 IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA
IHPOI'PAMMbBI BAKAJIABPUATA

3.1 B pesynmpTaTe OCBOSHHWS MPOTPAMMBI OaKalaBpuaTa y BBITYCKHUKA JIOJKHBI OBITH
c(hOopMHUPOBaHbI OOIIEKyNbTypHBIE, —oO0IIenpodecCHoOHaNbHBIE U  MpOodecCHOHATbHBIC
KOMIIETEHIIUH.

3.2 BBINycKHHK, OCBOMBIIMK mporpamMmy OakanaBpuatra, JOJDKEH  00iaaaTh
CIIEYIOIIUMU 00IEeKYJIbTYPHBIMH KOMIIETeH UMM

- CIOCOOHOCTBIO UCTOIB30BAaTh OCHOBBI (PUIOCOPCKUX 3HAHUH 111 (POpMUPOBAHHS



MuUpoBo33peHdeckoi mosuimu (OK-1);

- CIIOCOOHOCTBIO ~ aHAJIM3UPOBATh  OCHOBHBIE  d3Tallbl M 3aKOHOMEPHOCTHU
MCTOPUYECKOTO pa3BUTHS 00IIeCTBa i OPMUpPOBaHUS rpaxaanckoit nosunuu (OK-2);

- CIOCOOHOCTBIO HUCHOJB30BaTh OCHOBBI SKOHOMHUYECKUX 3HAHUM B Pa3IMYHBIX
chepax xusnenestenpHoct (OK-3);

- CMOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI MPABOBBIX 3HAHHWH B PAa3JIMYHBIX cdepax
xusHenestenpaoctu (OK-4);

- CIOCOOHOCTBIO K KOMMYHUKAIIUU B YCTHOM M MUCbMEHHON (opMax Ha pycCKOM U
MHOCTPAaHHOM  fI3bIKaX JJIA pElIeHUs 3aJad MEXKIMYHOCTHOTO U MEXKKYJIbTYpHOTO
B3aumoeiictBus (OK-5);

- CIOCOOHOCTBIO paboTaTh B KOJIJIEKTUBE, TOJIEPAHTHO BOCIPUHUMATD COLIMATIbHBIE,
STHUYECKHUE, KOH(DECCHOHANBHBIC U KyabTypHbIe pasnuuns (OK-6);

- CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopasosanuto (OK-7);

- CTIIOCOOHOCTBIO MCHOJB30BATh METOJBl U CPENCTBA (DU3WYECKON KYIBTYPBI JUIS
obecrieueH st MOJTHOIIEHHOM ColMabHO# U npodeccuonansHoi aesitenbHocTr (OK-8);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh TMPHEMBI MEPBOW IOMOIIM, METOJBI 3alIUTHl B
YCIIOBUSX Ype3Bbluaitnbix cutyarmii (OK-9).

3.3 BrilyckHUK, OCBOMBIIMII mporpaMMmy ©OakaiaBpuaTa, JODKeH 00Jaaath
CJICAYIONIMMHU 001eNnpPodecCHOHATBLHBIMM KOMIETEHIIUSIMMU

— CIOCOOHOCTBIO peliaTh CTaHJAPTHHIE 3a/la4 MPO(EeCCUOHATFHON AESITeTbHOCTH
HAa OcHOBe uH(popManMoOHHOW © OubnuorpaduyecKkoil KyIbTypbl C TPUMEHEHHEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHMH M C YYETOM OCHOBHBIX TpeOOBaHUI
uHdopmarmontoii 6ezomnacuoctu (OITK-1);

- CIOCOOHOCTBIO ~ HCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYYHBIX
JTUCHUTUTMH B TPO(ECCHOHANBHON JESTeTHbHOCTH, MPUMEHITH METOJbl MaTeMaTHYECKOTO
aHaJIN3a U MOJICITMPOBAHUS, TEOPETUUECKOTO M IKCIIEpUMEHTaIbHOro uccieaoBanus (OITK-2);

- CTIIOCOOHOCTBIO HCITOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAyUYHBIE 3aKOHBI IS
MOHUMaHHMsI OKPY’KAIOIIero Mupa u sieieHui mpupoas! (OI1K-3);

3.4 BpINycKHUK, OCBOMBIIMN mporpamMmy OakanaBpuara, JOJDKEH  00Ja1aTh
NpogecCHOHAIBHBIMH KOMIETEHIIUSIMH, COOTBETCTBYIOUIMMH BHJAM NPOPEeCcCCHOHATHHON
NesITeIbHOCTH, Ha KOTOPbIE OPUEHTHPOBaHA IporpaMMa OakajaBpuaTa:

NPOU3800CMEEHHO-MEXHOTI02UYECKAS] 0esMeNbHOCb!

- CMOCOOHOCTBIO OCYILIECTBIIATh TEXHOJOIMUYECKUI MpOLECC B COOTBETCTBUH C
pErJIaMeHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEJCTBA JJISI MU3MEPEHMs OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOT0 TPoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CMOCOOHOCTBIO YYaCTBOBATh B COBEPILIEHCTBOBAHUH TEXHOJIOTMYECKHUX MPOLIECCOB
C MO3UIUH 3HEPro- U pecypcocOepexeHnss, MUHUMU3aUN BO3JICHCTBHS Ha OKPYXKAIOILYIO Cpery
(IIK-2);

- CIOCOOHOCTBIO HCIOJb30BAaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH,
MPOBOJIUTH 00Pa0OTKYy MH(POPMAIIMK C UCIOJIB30BAaHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTMYECKUX MapaMeTpoB OOOPYAOBAaHUS MU MOHUTOPHUHIA MPUPOIHBIX CpPe
(TIK-3);

- CMOCOOHOCTBIO ~ HMCIIOJIB30BaTh ~HOPMATHBHBIE JOKYMEHTHI 10  KadecTBY,
CTaHJApTU3aIMK U cepTrduKanuu npoaykToB u uznenui (I1K-4);

- TOTOBHOCTBIO ~ OOOCHOBBIBAaTh  KOHKPETHBIE TEXHHUYECKHE PEUICHUS IPH
pa3paboTKe TEXHOJIOTMYECKHX IPOIIECCOB; BHIOMPATh TEXHHUYECKHE CPEICTBA M TEXHOJOTHH,
HalpaBJICHHbIE HAa MUHUMH3AIMIO AHTPOIIOTEHHOTO BO3JEHCTBHS Ha OKPY)KAIOLIYIO CPEdy
(IIK-5);

- CIOCOOHOCTBIO CJEIUTh 3a BBINOJHEHWEM IMPAaBUJ TEXHUKU OE€30MacCHOCTH,
NPOM3BOJICTBEHHON CaHUTapUM, IMOKAapHOM O€30macHOCTH W HOPM OXpaHbl Tpylda Ha
npeanpustusx (ITK-6);



- TOTOBHOCTBIO OCBaMBaTh M IKCILTyaTUPOBAThH HOBOE OOOpYyIOBaHHE, MPHUHUMATH
y4acTHe B HAIAXHBAHUU, TEXHHUECKUX OCMOTpaX, TEKYIIMX PEMOHTaX, MPOBEPKE TEXHUICCKOTO
COCTOSIHHSL 000pyIoBaHus U porpaMMHbIX cpencts (ITK-7);

- CIOCOOHOCTBIO HCIOJIB30BATh AJIEMEHTHI JKOJIOT0-3KOHOMHUYECKOTO aHalln3a B
CO3JIaHUH FHEPro- U pecypcocdeperarommux texHomnoruit (I1K-8);

HAYYHO-UCCNIe008AMENbCKAS 0eAMENbHOCD

- TOTOBHOCTBIO H3y4aTh HAayYHO-TEXHUYECKYI0 WH(POPMAINIO, aHAIN3UPOBAThH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 110 TeMaTuke ucciaenoanuii (I1K-13);

- CIIOCOOHOCTBIO IPUMEHSTh COBPEMEHHBIC METOIbI WCCJICTOBAHHSI
TEXHOJIOTUYECKUX TPOLECCOB M MPUPOAHBIX CpPEl, UCIOJIB30BaTh KOMIBIOTEPHBIE CPEICTBA B
Hay4YHOHCCIemoBareabckoi padore (ITK-14);

- CMOCOOHOCTBIO TUIAHUPOBATh 3KCIIEPUMEHTAIBHBIE HCCIEOBAaHUS, IOIYy4YaTh,
o0OpabaTbIBaTh U aHAJTM3UPOBATh MOJydeHHbIC pe3yibTathl (I1K-15);

- CIIOCOOHOCTBIO MOJICIIUPOBATh JHEPro- U pecypcocOeperaronme Mmporecchl B
XUMHYECKON TeXHOI0ruu, Heprexumuu u ornotexuosaorun (ITK-16).

4 OPTAHU3ALINSA OBPA3OBATEJIBHOI'O ITPOLECCA
IIPU PEAJIMZALIUU ITPOI'PAMM BAKAJIABPUATA

4.1 O0mas xapaKkTepucTHKa 00pa3oBaTeJIbHOM AeTeJbHOCTH

OO6pa3oBarenbHas A€ATEIBHOCTD 110 IPOrpaMMe OakajgaBpuaTa npeaycMaTpUBacT:

— TpOBEJCHHWE YYEOHBIX 3aHATHH IO JUCHUIUIMHAM (MOAYIsSIM) B (opMe JIEKIHUH,
CEMMHApCKHUX 3aHATHH, KOHCYJIbTallMi, J1abOpaTOpHBIX paboT, HHBIX (GOopM o00yueHus,
IPEyCMOTPEHHBIX YU€OHBIM ILUIAHOM,;

—  TPOBEACHUE NIPAKTHUK;

— TpPOBEACHHME HAy4YHBIX HCCIEIOBAaHUN B COOTBETCTBUM C HAlpPaBICHHOCTBHIO
(mpo¢uem) nporpammsbl 6akanaBpuaTa;

— TpOBEIEHHE KOHTPOJISI KauecTBa OCBOEHMSI NMPOrpaMMbl OakaiaBpuaTa MmocpeCTBOM
TEKYIIero  KOHTpOJII  YCHEBAa€MOCTH, IPOMEXYTOYHOM  aTTecTalMu  O0y4arouuxcs,
roCyJapCTBEHHON UTOTOBOM aTTEeCTalluU O0yJarOIUXCs.

4.2 YyeOHblii IUVIaH MOATOTOBKU 0aKaJIaBpOB

VY4eOHbIil TIaH NOArOTOBKM OakajlaBpOB pa3pabOTaH B COOTBETCTBUHU C TPEOOBaHUSIMU
(benepasbHOro roCcyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA 10 HANpPABIECHHIO MOATOTOBKU
18.03.02 DHepro- u pecypcocOeperaromnye mporecchl B XAMUIECKOW TEXHOJIOTHH, He(DTeXUMIH
U OHMOTEXHOJOTMHM, YTBEP)KJICHHOMY MpHKa30oM MMUHHUCTEpCTBa O0pa3oBaHMs M HAyKH
Poccuiickoit ®eneparuum ot 12.03.2015 r. Ne 227.

B yueOGHOM miaHe oToOpaskeHa JIOTHUYECKasi MOCJIEOBATEIbHOCTh OCBOCHMS LIUKIOB U
paznenoB OOIl (aucuuIuinH, TPaKTUK), oOecrmeyrBarOImMUX (POPMUpPOBAHUE KOMITETCHIIHA.
VYkazana o0mast Tpy10eMKOCTh JUCLHUIUIMH, MOJIyJIeH, IPAaKTUK B 3aYETHBIX €IUHUIIAX, @ TAaKXKe
uX 0011ast ¥ ayAUTOpHAasi TPYJOEMKOCTb B Hacax.

VYueOHbIl MaH TOATOTOBKM OakanaBpoB 1o HampasieHuto 18.03.02 Ouepro- u
pecypcocoOeperaromue mpoIecchl B XUMUYECKOW TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTHH,
npopmis  «OxpaHa OKpyXKarolled cpeapl U pPalHMOHAIBHOE HCIHOJIb30BAHUE MPUPOIHBIX
pecypcoB» Mpusaraercs.

4.3 KanennapHusiii yueOHblii rpadpuk

[TocnenoBaTenbHOCTh peaNM3alldy MPOrpaMMbl OakanaBpHara Mo ToAaM M CeMecTpaM
(BKJIIOYAsl TeopeTHuecKkoe OoOydeHHe, MPaKTUKU, HAYYHBIE HCCIEIOBaHUS, MPOMEKYTOUHBIE U
rOCYJapCTBEHHYIO MTOTOBYIO aTTECTALMU, KAHUKYJbI) MPUBOIAUTCA B KaJICHIAPHOM Y4eOHOM
rpaduke (MPUIOKEHUE — KaJICHIAPHbIN yueOHbIH rpaduk).



4.4 AHHOTanUH padoYHuX MPOrPpamMM JUCHUIINH
4.4.1 IucuMJIMHBI 00s13aTeJIbHOI YyacTH (0a30Basi 4acTh)

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«Hnocrpanuplii a361k» (b1.5.01)

1 Heap AUCHUMIMHBI — TPHOOPETEHUE OO0YUYAIOIUMHKCS OOIIeH, KOMMYHUKAaTUBHOW U
npoeCCHOHATPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIENBHBIX JTamax S3bIKOBOM
MOATOTOBKMA  IO3BOJIAET  MCIIOJIB30BAaThb  WHOCTPAHHBIM  A3BIK  IPAKTUYECKH KAK B
npodeccHoHaNbHOW (MTPOU3BOJICTBEHHOW WM HAy4HOH) [EATENbHOCTH, TaK W I LeJeH
camMmo00pazoBaHusl.

2 B pesyabrare wu3y4YeHHs] JMCHMILUIMHBI O0y4Yaloluiicd 10 MNporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnadamys CleAyIOMKAMHA OOIIEKYIbTYPHBIMU KOMITETCHIIASMHU:

- CIIOCOOHOCTh K KOMMYHHUKAIlMM B YCTHOW M MUChMEHHOW (hopMax Ha PyCCKOM U
MHOCTPAaHHOM  fA3bIKaX JJI1 pElIeHUus 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOTrO
B3aumoeictus (OK-5).

3nameo:

- OCHOBHBIE  CHOCOOBI COYETAEMOCTH JIEKCUYECKUX  €IUHUI] M  OCHOBHBIC
CJIOBOOOPA30BATEIBHBIC MOJICIIH;

- PYCCKME HKBUBAJIEHThl OCHOBHBIX CJIOB W BBIP@XEHUH peud B IIpouecce
MEXJIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aMO/IEHCTBHUS;

- OCHOBHBIE IIPUEMBI U METO]IbI pedepUpPOBAHUS U AHHOTUPOBAHUS JINTEPATYPHI,

- MaCCUBHYIO M aKTHBHYIO JIEKCHKY, B TOM 4YHCI€ OOIICHAay4YHYI0 U CHELHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO U1l pabOThI Ha/l TUIIOBBIMU TEKCTAMU;

- npueMsbl paboThl C OPUTUHAIBHOW JIUTEPATYpPOl HA HHOCTPAHHOM SI3bIKE.

Ymemy:

- paboTaTh C OPUTMHAIBHOM JINTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTU MEPENUCKY Ha M3y4aeMOM S3BbIKE C LENbI0 MEXKIMYHOCTHOTO H
MEXKYJIBTYPHOT'O B3aUMOIEHCTBUS;

- BECTH pPEYEBYIO JEIATEIbHOCTb NPUMEHUTEIBHO K cdepe ObBITOBOW U
npodeccuOHATbHON KOMMYHUKALINH.

Braoemw:

-MHOCTPAHHBIM S3bIKOM Ha YpPOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO OOIIEHHS,
HaBbIKAMU M YMEHHUSMH pEUYEeBOW JESATeNbHOCTH MPUMEHHUTEIBbHO K cdepe ObITOBOM U
npodecCHOHaTbHON KOMMYHUKALIMU, OCHOBAMH ITyOIMYHON peyun;

- OCHOBaMHM pepepupoBaHUs U AHHOTHUPOBAHUS JIMTEPATYPhI HA U3y4aeMOM HHOCTPAHHOM
A3BIKE.

3 Kparkoe coaep:xaHue TUCHUILIHHBI

Mooyne 1. I pammamuyeckue mpyoHocmu u3yuaemoco A3ulka

1.1 JInunble, NpUTSHKATENBHBIE U IPOYME MECTOUMEHMS.

CrpsikeHue riiaroja-cBsi3KHy.

N3menenue rnarosia-cBsi3ku B popMax Hacrosiero BpemeHu. OOpa3oBaHHe pa3IMuHbIX
BUJOBpPEMEHHBIX (OPM C TOMOIIBI0 Iiaroia-cBa3ku. OOpa3oBanue u ymorpebienue (opm
MaCCHUBHOTO 3aJI0TA.

1.2 TlopsAnoK €J10B B peANIOKEHUH. DMpaTUIECKHEe KOHCTPYKIINH.

2.1. Uadpunutus. ®opmel nnpuauTHBa. [IpomomkeHHbId U nepheKTHBIM WHOUHUTHB.
OyHkuuu  WHOUHUTHBA B TpemiokeHud. OOpa3zoBaHue W ynorpeOiieHue HH()UHUTHBHBIX
000pOTOB THUNA «CIIOKHOE TMOJJIeXKAILEee» U «CIOXKHOE JomojHeHue». BapuanTel mepeBoa
UHOUHUTUBHBIX 00OpPOTOB HA PYCCKHI A3BIK.
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2.2. Buno-BpemenHble (opmbl TiarosioB. OOpa3oBaHHE MPOCTHIX, MPOIOJIKEHHBIX,
nep@ekTHeIX M Nep(eKTHO-IPOAOKEHHBIX BpeMeH. BorpocuTenbHble NPEIIOKEHUS B
pa3nn4HbIX BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (DOPM TIIaroja B pa3InYHbIX BpeMEHaXx.

Mooy 2. Umenue memamuueckux mexkcmos.

UreHne TEKCTOB MO TEMaM:

1. BBenenue B crieniuajbHOCTD

2. I.1. Mennenees

3. PXTY um. JI.1. MenpaeneeBa

[TonsiTue 0 BUAax ureHus Ha npumepax TekctoB o Xumuu, .M. Menneneese, PXTY um,
J.1. Menneneena.

AKTUBH3AIUA JTEKCUKU IPOYUTAHHBIX TEKCTOB.

N3yyaroiiee ureHrne HayYHO-TIOMYJISIPHBIX TEKCTOB MO BHIOPAHHOM CIIEUAIIBHOCTH.

IIpumepHas TeMaTuKa TEKCTOB:

«Hayka, TeXHOJIOT Ul U HAyYHbIE METOJIbI»
«XHMMHUYECKOE MPEIITPUATHE
«Xumuueckas 1a00paTopus.
«M3MepeHus B CIICIUATBHON J1a00paTOPHI.

Jlekcuueckre  OCOOGHHOCTM ~ TEKCTOB  HAy4YHO-TEXHUYECKOW  HAIPaBICHHOCTH.
TepMUHOJIOTHSI HAYyYHO-TEXHUYECKON JIUTEPATYphl HA U3y4AaEMOM SI3bIKE.

Mooy 3. Ilpakmuxa ycmuoi peuu

[IpakTHka yCTHOM pedH 10 TEMaM:

1. «I'oBopuM 0 cebey,

2. «B ropoae»,

3. «PaiioHn, rae s )KUBy».

Momnosnorudeckasi peub 1o TeMe «0 cebe». JIekcuueckne 0CoOOEHHOCTH MOHOJIOTHYECKOM
peun. PeueBoii 3THKET MOBCETHEBHOTO OOIIEHNUS (3HAKOMCTBO, NPE/ICTaBIEHUE, YCTAHOBICHHE U
NoJJep)KaHUE KOHTAKTa, 3ampoc M cooOuieHne uHpopMaluu, MO0YyXKAEHHE K JeHCTBHIO,
BBIpaXXEHHE MPOCKOBI, cornacusi). DoHETHYEeCKHEe XapaKTePUCTHKH HW3Yy4aeMOro s3bIKa.
Oco0eHHOCTH JUAIOTUYECKON peuy MO MPOWIEHHBIM TEMaM.

Oo11ee konuyecTBO MoayJIeH - 3.

4 O0beM yueOHOH THCHHMIIINHBI

Bugpsl yaeOHOM paboThI B 3agernbIX B akanem.
eIMHUIIAX yacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY ILIAHY 8,0 288
KonrakTHas padora (KP): 2,23 80,6
Jlexumn (Jlek) - -
IIpaktuueckue 3anstus (I113) 2,22 80
CamocrositesibHas padora (CP): 4,77 171,8
Bua xoHTpoJsi: 3aueT/3K3aMeH 1,0 3ay4erT,
IK3aMeH
(35,6)
B ToMm unciie no cemecrpam:
1 cemecTp
O0mas TpyA0eMKOCTb B ceMecTpe 4,0 144
KonrTaktHas padora (KP): 1,33 48,2
Jlexiuu (Jlek) -
[Tpaktnyeckue 3anstus (I13) 1,33 48
CamocrosiTeabHas padora (CP): 2,67 95,8
Bua koHTpOJIA: 3aUueT / IK3aMeH 3ayerT
2 cemecTp
O01as Tpy10eMKOCTh B ceMecTpe 4,0 144
KonrakTHas padora: 0,90 32,4
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IIpooonsicenue mabauyvl

Bunst yueOHoI paboThI B 3auetHpix | B akanem.
eIMHUIIAX qacax
Jlexuuu (JIek) -
ITpaxtrueckue 3ansatus (113) 0,89 32
CamocrositesnsHas padora (CP): 2,11 76
YrpakHEHHUS IO COOTBETCTBYIONTUM pa3jieinaM JUCIUILUTHHBI 2,11 76
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 rsaMen
' (35,6)

Bunbl yueOHOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TpPyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IIAHY 8,0 216
KonTaktHas padora (KP): 2,23 60,45
Jlexmm (Jlek) - -
ITpakTnueckue 3anstus (I113) 2,22 60
CamocrositesibHas padora (CP): 4,77 128,85
Ypa)KHEeHUs 0 COOTBETCTBYIOIIUM pa3ziesiaM AUCHIUTIINHBI 477 128,85
Bua xouTpoJsi: 3auer/3K3amMeH 1,0 3auyer,
IK3aMeH
(26,7)
B ToM umnciie mo cemecrpam:
1 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 4,0 144
KonTaktHas padora (KP): 1,33 36,15
Jlexumn (Jlek) -
[Tpaktuueckue 3anstus (I13) 1,33 36
CamocrositesbHas padora (CP): 2,67 71,85
YpakHEHUs 10 COOTBETCTBYIOIIMM pa3fiesiaM JUCIHUILIMHEI 2,67 71,85
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 4,0 144
KonTaktHas padora (KP): 0,89 24,3
Jlexium (Jlek) -
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesnbHas padora (CP): 2,11 57
YrpaxHeHus 110 COOTBETCTBYIOIIMM pa3JiesaM JUCIHUIIINHBI 2,11 57
Bupa xouTpoJsi: 3a4er / 3k3aMeH 1,0 dlsamen
(26,7)

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIHHBI

«®unocodpun» (b1.5.02)

1 Heap aucuumiuHbl — cQOPMHUPOBATH y CTYAEHTOB KOMIUIEKCHOE IPEJCTABIECHUE O
pomu u Mecte GUIOCOPUU B CHCTEME TYMaHUTAPHBIX, COLMATBHBIX U ECTECTBEHHBIX HaYK,
MO3HAKOMHUTh WX C OCHOBaMU (miocodCcKoro 3HaHUS, HEOOXOAUMBIMH I PpEIICHUS
TEOPETUYECKHUX U MPAKTUYECKUX 3a/1a4.

2 B pe3yabrare u3y4YeHUS] AMCHHUIIUHBI
0akajaBpHUaTa qOJIKEH:

Obnadams cnenyronumu o0mekyasTypHbiMU (OK) KoMneTeHITUsAMU

- CIOCOOHOCTBIO UCIIOJIB30BaTh OCHOBBI (hri1ocockux 3HAHUHM 17151 POPMUPOBAHUS
MuUpoBo33pendeckoi mosuiun (OK-1);

o0yyamomuiicsi 1m0 mnporpamme
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- CIIOCOOHOCTBIO MCIIONIB30BaTh OCHOBBI IIPABOBBIX 3HAHUI B Pa3IMYHBIX chepax
xusHenestensaoctu (OK-4).

3uame:

- OCHOBHOE COJIep’KaHHUE INIABHBIX (PUIOCOPCKHUX ILIKOJI U HAIIPABICHUH,

IPEJCTaBUTEINICH 3TUX HIKOJ, CBA3b U Pa3iIMuue UX PUIOCOPCKUX UIEH, CBA3b HCTOPHKO-
¢bmocopckux KOHIENUUI ¢ COBPEMEHHBIMU IPOOIeMaMu MHIUBUAYAJIbHON U 0OIIECTBEHHON
KHU3HU.

Ymems:

- TOHUMATh ¥ aHATM3HPOBATH MHUPOBO33PEHUECKUE, COIIMATIBHBIC U UHANBUIYAIbHBIC
po0JIeMbl COBPEMEHHOM JKNU3HU; TPAMOTHO BECTH AUCKYCCHIO, apI'YMEHTHPOBAHHO OTCTauBaTh
CBOIO MO3UIIHIO 110 3HAYUMBIM (pUI0cOPCKUM MpodieMaM COBPEMEHHO KU3HH, ONUPasiCh Ha
HapaboTaHHBIN B HcTOpUU (pritocoduu MaTepuar, MPUMEHSTh MOJydeHHbIe puaocodckue
3HAHUS K PEHICHUI0 MPO(eCcCHOHANBHBIX 3a1a4.

Braoemy:

- TpeaCcTaBIeHUSAMH O (punocodun Kak HayKe U CHCTEME IIEHHOCTEH, ee MecTe B CHCTEME
IYMaHUTApHOI'O 3HaHUS; OCHOBaMM (MIOCO(CKOr0 MBIIUICHHS; KaTerOpHUaJIbHBIM aIlapaToM
U3y4aeMOl IUCIHILTUHBI, (PUI0COPCKIMH METOAAMHU aHAJIHM3a Pa3IMYHBIX MPOOIeM, HaBBIKAMHU
¢wiocopckoil  KynabTypbl Il BBIpaOOTKM  CHCTEMHOIO, LIEJIOCTHOIO  B3IVIAJa Ha
JeMCTBUTENFHOCTh M MECTO XUMHUH U XUMHUYECKOH TEXHOJIOTUH B LIEJIOCTHON KapTHHE MUpA.

3 Kpartkoe coaep:xaHue JUCUMILIHHBI:

Beenenne. ®unocodus, ee MPOUCXOXKISHUE U POJIh B OOIIECTBE.

Monynb 1. OcHOBHBIE (GHIIOCO(DCKUE IIKOJIBI.

AnTtnuHas  punmocodust  (mocokpatuku, coductel, Cokpar, Jemoxpur, IlmaTow,
ApucroTenb, MHUCTHYECKU-pUMCKas ¢unocodus). OcHOBHBIE NMPOOIEMbl CPEAHEBEKOBOM
¢unocopun u snoxu Bospoxnaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas kinaccuueckas ¢unocodus. Pycckas ¢umiocopus XIX —
XX BB. OcHOBbl MapkcucTckoi ¢uinocopuu. OCHOBHbIE HAaNpaBiICHHUs COBPEMEHHOMN
duocodpun.

Mopyns 2. ®unocodckre KOHIETIUHA ObITHS U TIO3HAHUSL.

IIpobnema ObiTus B uctopuu ¢unocopuu. I[loHATHA MaTepUaIbHOTO U HJEATBHOTO.
OcHoBHble (unocoCckye HaIpaBlIeHUSA: MaTepHalu3M M uaeanusM. [IpuHuun riodanbHOTO
HBOJIIOI[MOHU3MA B COBPEMEHHON Hay4YHOU KapTHHE MUpA.

Konnenmuy npocTpancTBa M BpeMEHH B UCTOPHH (QMIIOCO(OUU B HAYKH.

ITpoucxoxaenue co3Hanus. Poib Tpyaa B IpoucXoxIeHUH co3HaHus. M neanuctuueckue
U MaTepUaNNCTHYeCKue KoHIenuuu co3HaHus. Co3nanme u Mo3r. Co3HarenpHOE U
6ecco3narenbHoe. Co3HaHMe U s3bIK. CO3HAHME U CaMOCO3HAHME.

Konnenmuun rHOceosormu B UCTOpUHU  Quiocopuu: CEHCyallu3M, palHoOHAIU3M,
CKENTHIIM3M, aTHOCTUIM3M, KOHIEMIINS BPOXKIACHHBIX UeH, anpuopu3M. J[nanexkTuka No3HaHus:
YYBCTBEHHOE M paninoHaIbHOe. OCHOBHBIE TEOPHH NCTHHEI.

Monyns 3. [Ipo6iemsl uenoBeka B GHiIocopu.

Yenosek kak mpeaMeT ¢puiaocopckoro aHanusa B uctopuu ¢puiocodpun. Iponcxoxaenne
4eJoBeKa: TMPHUPOJAHBIE M COLHUAIbHBIE YCIOBHS aHTPOIOCOIMOreHe3a. buonornueckoe u
COLIMAIbHOE B YeJoBeke. HIMBUI, MHINBUAYATbHOCTD, THYHOCTH.

CMbICH XKHU3HM U TpeAHa3HaueHue yenoseka. JKu3Hb, cMepTh, Oeccmeprue. JBHkeHue
HEHACW/Ius, €ero pojb B coBpeMeHHOM »xu3Hu. Llemm u nennoctu. CBoboma BOIM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHbIE, PETUTHO3HBIE, SCTETUYECKUE [IEHHOCTH.

Monyns 4. ®unocodust HCTOPUHU U OOIIECTBA.

YemoBeK B CHCTEME COLMAIBHBIX CBs3eil. JIMUHOCTE M Maccel, cBoOoOma U
HeoOxoaumocTe. Dunocogust ucTopuu: (GopManUoOHHAs W LUBWIM3ALMOHHAS KOHILENLUU
UCTOPUYECKOTrO pa3BUTHs. lIporpeccucrckue M IUKIMYECKHE MOJENU pa3BUTHA. [ TobanbHbIE
po0eMbl coBpeMeHHOCTH. KoHuenus ycToiunBoro pa3BuTHs U CLIEHapUu OyayILero.
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OOmectBo u ero crTpykrypa. ComuanbHasi, TOJUTHYECKas W JTyXOBHas cgepbl
obmectBa. Konuenuuu rocyaapcrsa B uctopuu punocodckoit Mpiciu. I'paxkaanckoe o0111ecTBO
Y IIPaBOBOE rOCYAAPCTBO.

Mopyns 5. @unocodckre npoOaeMbl XUMUHA U XUMUYCSCKON TEXHOJIOTHH.

Hayunoe u BHeHay4yHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHHS, €T0 METOAbI U (HOPMBI.
Hayunble peBoitonuu U CMEHa TUIOB paloHajdbHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HAyKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomeHUST HAayKd M TexHUKU. ColuanbHble TMOCIEACTBUS HAy4YHO-
TEXHUYECKOTO Iporpecca. OTHYECKHE W OSKOJIOTHYECKHE HMMIIEPATUBBI DPA3BUTHUA HAYKH U
TEXHUKHU.

MecTo XMMUHU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpo0ieMa XMMHU KaK HAyKHd U
npousBojacTBa. llenn w 3amaunm  xumudeckod — TexHoioruu. Croenuduka XHUMHKO-
TEXHOJIOTUYECKOT0 3HAHUS: (PyHAAMEHTAILHOE U MPHUKIAHOE, SMIUPUIECKOE U TEOPETUIECKOE.

OO111ee KOIMYECTBO MOTyIIEH - 5.

4 O0beM yueOHOH THCHHMIIINHBI

Bunel yue6HoI paboThl B 3auerHbIX B akanem.
eIMHULIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
KonraktHas pa6ora (KP): 1,33 48,4
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,44 16
CamocrositesnHas pa6ora (CP) 2,67 96
Bua koHTpOJIS: 3a4eT/IK3aMeH 1,0 IK3aMeH
(35,6)
Bunsl yueOHol paboThl B 3auernsix | B actponoM.
SIMHATIAX gacax
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 10 Y4e0OHOMY IIAHY 5,0 135
KonTaktHas padora (KP): 1,33 36,3
Jlexmm (Jlek) 0,89 24
ITpakTnueckue 3anstus (I113) 0,44 12
CamocrositesibHas padora (CP) 2,67 72
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 draamen
(26,7)

AHHOTanus padoyeil NPOrpaMmbl IUCHUIIIHHBI
«HUcrtopus» (b1.5.03)

1 Heab JMCHUIUIMHBI - (OPMHUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO IpPEJICTAaBICHUS O
pOJM M MEeCTe HCTOPHUM B CHUCTEME TyMAaHMTAPHBIX M COIMAJIbHBIX HAyK, KYJIbTYPHO-
UCTOpUYECKOM cBoeoOpazun Poccum, ee mecTte BO BCEMHUPHO-MCTOPHUECKOM Tpolecce, o0
OCOOEHHOCTSIX U OCHOBHBIX JTamax €€ MCTOPUYECKOTO Pa3BUTHS;, BBEJECHUE CTYAEHTOB B KPYyT
UCTOPUYECKHX MPOOJIeM, CBSI3aHHBIX C 00J1acThio OyayIiel mpodecCuoHanbHOM eI TETbHOCTH.

2. B pesyabrare u3yYeHUs] JAMCUMIUIMHBI O0y4YamlouWiicd IO MporpaMme
0akaJlaBpHAaTAa J0JI/KEH:

Obnadams CIENYIOUTUMA 00WeKYIbMYPHbLMU KOMIIETSHITUSIMUA:

- CMOCOOHOCTh ~ AHAJM3UPOBAaTh  OCHOBHBIE  dTalbl U 3aKOHOMEPHOCTH
HCTOPUYECKOTO pa3BUTHs 00IIecTBa Ui POpMUpPOBaHUs rpaxaanckoi nosuimu (OK-2);

- CIOCOOHOCTh PabOTaTh B KOJUJICKTHBE, TOJIEPAHTHO BOCHPUHUMATH COIMAJIbHBIC,
STHHYECKHUE, KOHPECCHOHATBHBIC U KYIbTypHbIC pasimnuus (OK-6).

3uams:

- OCHOBHBIE HaIlpaBJICHUS, TPOOIEMbI U METO/Ibl UCTOPUYECKON HAYKU;
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- OCHOBHBIC JTalbl M KIIOYEBBIE COOBITUS HCTOpHHM Poccuu um Mupa; O0COOCHHOCTH
pPasBUTHSI POCCHUMCKOIO TOCYAapCTBa, BBIJAIOIMXCS JesTeled OTeYecTBEHHOW M BceoOuien
UCTOPUHU.

Ymems:

- COOTHOCHTH OOIIME HCTOPUYECKHUE TPOLECChl M OTHACIbHBIC (DaKThl; BBIABIATH
CYLIECTBEHHBIE YEpPTbl MCTOPUYECKUX IPOLECCOB, SIBIEHUH M COOBITUH; aHaIM3MPOBATH
COLMAJIbHO-3HAYMMBbIE ITPOOIEMBI;

- (opMynMpoBaTb M apryMEHTHPOBAHO OTCTAuBaThb COOCTBEHHYIO IO3UIHIO 110
Pa3IMYHBIM NPOOIIEMaM UCTOPHH.

Braoemy:

- TpEeACTaBICHUAMHU 00 UCTOPUH KaK HayKe, € MEeCTe B CUCTEME T'YMaHUTaPHOTO
3HaHUS;

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

- KaTeropuaabHO-NOHITUWHBIM aIlapaToM U3y4aeMoil TUCHUIUIMHBI;

- HABBIKaMU aHAJIN3a UCTOPUYECKUX UCTOYHUKOB.

3 Kpartkoe conep:kanue JMCIUILTHHBI.

Mopnyns 1. Uctopus B cucteMe colMalIbHO-TyMaHUTapHbIX HayK. OCHOBBI METO/10JI0TUN
ucropuyeckoit Hayku. OcoOOEHHOCTH CTaHOBJICHHUS TOCYAapCTBEHHOCTH B Poccum.

Mecto ucropuun B cucteme Hayk. lIpenmer ucropuueckoil Hayku. Ponb Teopuu B
no3HaHuu npouwioro. CymHocTs, GopMbl, (QYHKIMH HCTOPHUYECKOTO 3HaHHUA. VICTOYHHMKH 1O
OTEUECTBEHHOW HcTOpuHM, uX Kiaccupukanus. Mcropus Poccum — HeoThemiemas 4acTh
BCEMUPHON UCTOPHH; 00111ee 1 0COOEHHOE B HCTOPUYECKOM Pa3BUTHUU.

Hawano poccuiickoii rocyaapcrBeHHocTH. KueBckas Pycb. OTHOKyIbTypHBIE U
COLIMAIbHO-TIOJIMTUYECKHUE NPOLIECCHI CTAHOBJICHHUS] POCCUIMCKOM roCyapCTBEHHOCTH. [Ipunstue
XPUCTHAHCTBA.

Pycckue 3emmm B XII — nauane XVI BB. O6pazoBanue Poccuiickoro rocymapcrsa, ero
ucropuyeckoe 3Hauenue. Poccus B cepenune XVI — XVII Ba.

Monynsb 2. Poccuiickas umnepus B XVIII- nauane XX B.

Poccuiickoe rocynmapctso B XVIII Beke — Beke MOACpHM3aLUMU U IPOCBEIICHMUS.
Pedpopmbr Ilerpa [ kak mepBas mONBITKA MOJIEPHU3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nmnepun. OCHOBHBIE HaIIPaBJICHUS «EBPOIEU3ALMN» CTPaHBI.
OBOJIOIUS COLMATBHONW CTPYKTYphI oOmiecTBa. JlanpHelee pacmupenue rpanul Poccuiickoit
UMIIEPHH.

Poccus B XIX cronetun. IIpomsbliiuienHslil nepeBopoT B EBporne u Poccun: obuiee u
ocobenHoe. Baxuelime ycnosus nepexona Poccun k HHAYyCTpUaIbHOMY OOILIECTBY — pELLICHHUE
KpPECThSIHCKOTO BOIpoca u OrpaHHYEHUE camoJepKaBHUs. JlnurenbHOCTD,
HEMOCJIe0BaTEeIbHOCTh, LMKIUYHOCTh Tpolecca OypikyasHoro pedopmupoBanus. Poinb
cyOBeKkTHBHOTO (hakTopa B mpeojosieHnn oTcTaBaHus. Pedopmer XIX Beka, ux 3HaueHUE.
Oo6mmecTBeHHbIe ABMXKEHUS B XX Beke.

Poccus B mauane XX Beka (1900 — 19171r.). OcoOGeHHOCTH CONMATTEHO-DPKOHOMHYECKOTO
pasButust Poccum B Hauane XX Beka. OOBEKTHBHas MOTPEOHOCTh HHAYCTPHAIBLHOU
MoaepHuzanuu Poccuu. CooTHomeHune mnonuthdeckux cuil B Poccun B Hawane XX Beka.
Hapactanue kpusuca camonepxkaBus. llepBas poccuiickas pepomonus. OOpazoBaHue
MOJMUTHYECKUX mapTtuil. ['ocymapctBeHHas nayma Hadasa XX BEKa KakK TEPBBIA  OMBIT
poccuiickoro napinamentapusma. CToibInuHCKas arpapHas pedopma. IlepBas mupoBas BoiiHa U
yuactue B Hed Poccun. ®eBpanbckas peomronus 1917r. M KOpeHHblE W3MEHEHHUS B
MOJIMTUYECKON KU3HU CTPAHBI.

Moaynb 3. OT COBETCKOr0 TOCyJapcTBa K COBpeMeHHO# Poccun.

dopmupoBaHue U CYIIHOCTh coBeTckoro crpost (1917-1991rr.). [loaroroBka u mobena
OxkTs0pbcKoTo BoOpykeHHOro BoccTanusi B Ilerporpaze. II Bcepoccuiickuii cbe3n CoBeToB U
€ro pemeHusl. JKOHOMHYECKasi U COIMaIbHAsA MOJUTHKA OOJBIIEBUKOB. ['paXk1aHcKas BoiHA U
uHocTpanHass wuHTepBeHIUsA. Cynpba u 3Hadenue HOIIa. VYTBepkaeHue ogHOMApTUHHON
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nonutuieckor cucrembr. O6pazoanre CCCP. [Tonmutudeckas 60pp0a B mapTUU U TOCYAAPCTBE.
CCCP B roas! nepBbIX nmatuiieTok (koHer| 20-x rr. — 30-¢ rr.). @opMHUpOBaHHE PEKUMA JTUIHON
Bractu CTalMHa M KOMAHJHO-aJMUHUCTPAaTUBHON CHCTEMBI YIPABIEHUS TOCYIapCTBOM.
Buemnsss nmomutuka CCCP B 20-30-¢ rr. CCCP Bo BTOpOodi MupoBoii  u Benukoi
OtedecTBEHHOH BOMHE. VMI3MEHEHNE COOTHOIIEHHUS CUJI B MUPE I1OCJIE BTOPOI MUPOBOW BOMHBI.
Hauano «xononuoi BoiHbY. Tpyanoctu mnocneBoeHHoro pazutuss CCCP. VYixkecrodyeHue
HNOJUTUYECKOTO  pEKHMMa M HACOJIOTHYECKOTO  KOHTpousiss.  [lombITku  OOHOBIIEHUS
«rocynapctBeHHOro conuanuzmay. XX cwve3a KIICC u ocyxnenue KynbTa JudHoctd CTanuHa.
«OTTenensy B TyXOBHOH cdepe. DkoHOMHUUeckue pedopmbl cepenuubl 60-X T0OA0B, TPUUUHBI
uX He3aBeplleHHOCTU. HapacTanue KpU3HCHBIX SIBICHHUH B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x ronos. Buemnssa nonuruka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIku K
000CTpeHHuI0 MeXAyHapoJaHOW oOctaHoBku. «llepecTpoiika»: CyIIHOCTb, L€, 3aaud,
OCHOBHBIE 3Tanbl, pe3ynabTarel. Pacman CCCP. O6pazoBanue CHI'.

CraHoBieHHe HOBOHM poccuiickoi rocyaapctBeHHocTH (¢ 1991- mo Hacrosiiee Bpewms).
JluOGepanpHass KOHLENIMS POCCHMCKHX pedopMm: Tepexoa K phIHKY, (opMupoBaHue
rpakaaHckoro oOmiecTBa M MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMUYECKHX
pebopm B Hauane 90-x romoB. Koncturymus Poccuiickoit  ®epepauum  1993r.
MesxHannoHanbHble oTHOUIeHHs. [lonmuTudeckue mapTuu M OOILIECTBEHHBIC ABIMKEeHUsA Poccun
Ha coBpeMeHHOM »7tane. Poccuss Ha myt MmoaepHuszauuu. Poccust B cucreme MHpPOBOM
SKOHOMHMKH M MEXAYHAPOIHBIX CBS3CH.

OOmiee kKonuyecTBO MOyIIeH — 3.

4 O0beM yueOHOI TUCIUIIIHHBI

Bunel yue6HoI paboThl B 3auerHbIX B akanem.
eIMHULIAX yacax
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 110 Y4eOHOMY ILIAHY 4,0 144
KonTaktHas padora (KP): 1,33 48,4
Jlexmm (Jlek) 0,89 32
ITpakTnueckue 3anstus (I113) 0,44 16
CamocrositesnbHas padora (CP): 1,67 60
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,28 10
Pedgepar / acce 0,56 20
CaMOCTOATETFHOE N3YICHHUE TUCIUILTAHBI 0,83 30
Buja xonTpoJisi: 3a4er/aK3aMeH 1,0 IK3aMeH
(35,6)
Bunsl yueOHoI paboThI B 3auerHbIx B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonrTaktHas padora (KP): 1,33 36,3
Jlexmm (Jlek) 0,89 24
[TpakTnueckue 3anstus (I113) 0,44 12
CamocrositeabHas padora (CP): 1,67 45
[TonroToBKa K KOHTPOJILHBIM paboTaM 0,28 7,50
Pedepar / acce 0,56 15
CaMoCTOsITETbHOE N3YYEHUE TUCIMILIUHBI 0,83 225
Buja koHTpoOJISi: 3a4eT/aK3aMeH 1,0 IK3aMeH
(26,7)
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AHHOTAIHA padoyeil MPOrpaMMbl TN CHUILIMHBI
«®Dusznyeckasi KyabTypa u cnopr» (b1.5.04)

1 eab TMCHUIUIMHBI - OBJIAJICHUE METOJOJIOTHEH HAYYHOTO IMO3HAHUS (U3HYECKOU
KyJIbTYpbl M CHOpPTa; CHUCTEMOM MPAKTUYECKMX YMEHHUW U HaBBIKOB, OOECHEUMBAIOIINX
COBEPIIICHCTBOBAHUE TICUXO(U3HUECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH MCIOIB30BATh
pazHooOpa3Hbie (opmbl (U3MUECKON KYIbTYpbl, CHOpPTa M TypH3Ma Uil COXpaHEHUS U
VKPEIUICHUSI CBOETO 370POBBbSI M 3J0POBBS CBOMX OJIM3KUX B TIOBCEJHEBHOW JKM3HU U
npodeccuoHaNbHOM JesTeNbHOCTH; (hOpMHUPOBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIIEHUS K
¢du3nueckoil KynpType, (PU3n4ecKoMy COBEPIICHCTBOBAHUIO M CAMOBOCIIMTAHHIO, YCTAHOBKA Ha
3JI0pOBBI 00pa3 KU3IHU.

2 B pe3yabrare u3y4YeHUSl UCHMUIJIMHBI OOy4YalIIUiicd 1O Mporpamme
0akaJjiaBpuaTa J0JIKeH:

Obnadamy cnepyromumu o0mekyasTypabiME (OK) KoMIieTeHnusaMu:

—  CIOCOOHOCTH K caMoopraHu3aiuu u camoobpasosanuio (OK-7);

—  CIOCOOHOCTh UCIOJIB30BaTh METOABI W CPEACTBA (PU3UYECKOM KYIbTYpHl JUIs
obecrieyeH st OJHOIICHHOH COIMaIbHOM U npodeccronanbHoi aestensHoctu (OK-8).

3name:

—  HAYYHO-TIPAKTHYECKHE OCHOBBI (PU3NYECKON KYIbTYpPhI U CIIOPTA;

—  COLHMaJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3UUYECKOM KYIbTYPHI U CIOPTA,

—  BIMSHHE O3JOPOBHUTENBHBIX CHCTEM (DHU3MUECKOrO BOCIHUTAHUS HAa YKpEIUICHHE
3I0pPOBbS, TPODUIAKTUKY MPOPECCHOHATBHBIX 32a00JIEBaHNN U BPEIHBIX TIPUBHIYCK;

— crHocoObl  KOHTPOJS W OUEHKM (PU3UYECKOro Ppa3BUTHS U (PUIUUYECKOM
MOJITOTOBJICHHOCTH;

— TpaBWjia M CIOCOOBI TUIAHUPOBAHUS WHIUBUIYAIBHBIX 3aHATUN PA3TUYHOMN IIEJIEBOM
HaIpPaBJIEHHOCTH;

—  HUCTOpHIO (U3MUYECKON KyIbTYypbl M CHOPTa, UMETh MPEACTAaBICHHE O 3HAUYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEW CTpaHbl, HO U MHPOBOTO YpPOBHS; BaKHEUIINE
JIOCTHKEHHS B 00JIaCTH CIOPTA;

— cnopruBHble Tpaguuuu MXTU-PXTY um. JI.1. MenneneeBa, HOMHUTH O MOJABUTAX
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

—  CaMOCTOSITENTFHO 3aHUMAThCs (PU3NIECKON KYJIBTYPOH U CIIOPTOM;

—  OCYILECTBIATH CAMOKOHTPOJb 32 COCTOSIHHEM CBOETO OpraHu3Ma M COONIOAATh
MIpaBHJIa THTUEHBI U TEXHUKH OC30MTaCHOCTH;

—  OCYILECTBIATH TBOPYECKOE COTPYAHMUYECTBO B KOJJIEKTUBHBIX (popmax 3aHITUN
¢du3nUecKoil KylnbTypoil U CIIOPTOM.

Bnaoemy:

— CpeACTBaMH W METOJaMU YKPEIUICHUS WHAWBHUIYaTbHOTO 3/I0POBBS, (PU3UUECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JOJDKHBIM  ypOBHEM  (DM3WYECKOM TOATOTOBJICHHOCTH, HEOOXOIUMBIM IS
KauyeCTBEHHOI'0 YCBOEHHUSI MPOPECCHOHANBHBIX YMEHHI 1 HaBBIKOB B IIpoliecce 00yUeHus B BY3e,
JUis o0ecrieyeHusl TOJHOLIGHHOW COIUaNbHOW M MNPOQPEeCcCHOHATBHON esITeNbHOCTH TOCIe
OKOHYaHUS y4eOHOTO 3aBe/ICHUSI.

3 Kpartkoe conep:kaHue JMCIHHUIITHHBI

Jucuumnuza (Moaynu) mo «®u3nueckol KyJabType U CIOPTY» Pealu3ylTCs B paMKax
6a3oBoii yactu broka 1 «/lucuunianHbl (MOAYIH)» MpOrpaMMbl OakaiaBpuaTta B o0beme 72 akaj.
4acoB WK 54 acTp. 4. (2 3a4eTHBIC €UHUIIBI) TIPU OUHOU (hopme 00yYeHUs.

[TporpamMMma paccuuTana Ha U3y4eHHUE TUCIUILIMHBI B TEYCHHUE IBYX CEMECTPOB (TIEPBOTO U
IIIECTOTO).
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Pa3nessl iucunJIMHbI 1 BUABI 3aHATHI

Mopyins Hassanue monyns Bcero, Yacos
aKaj. Jlex MII3 | IIII®IT| KP
gacax
1. [Ipeamer «Dusndeckas KynbTypa u 18 2 6 9 1
cnopt». MUctopus ®KuC
2 OCHOBBHI 3J0pOBOTO 00pasa KU3HU 18 2 6 9 1
(30X)
3 buonornueckne ocHOBBI pusznueckor| 18 2 6 9 1
KYJIBTYPBI ¥ CIIOPTa
4 [TpodeccuonanbHO-TIpUKIIATHAS 18 2 6 9 1
¢du3nueckas KyapTypa U CopT
Bcero yacos 72 8 24 36 4
Mopyns Hassanue monyns Bcero, Yacos
acrTp. Jlex MII3 |IIPIT | KP
gacax
1. [Tpenmer «®Pusnueckas KyibTypa u 13,5 1,5 45 6,75 0,75
cnopt». MUctopus ®KuC
2 OCHOBBI 3JJ0pOBOTO 00pasa KU3HU 13,5 15 45 6,75 0,75
(30X)
3 Buonornyeckue 0CHOBBI 13,5 1,5 45 6,75 0,75
(U3HYECKOM KYIBTYPBI U CIIOPTA
4 [TpodeccuonanbHO-TIpUKIIATHAS 13,5 1,5 45 6,75 0,75
dbusnyeckas KyJbTypa U CIIOPT
Bcero yacos 54 6 18 27 3

Kaxnbiii Moy Ib IporpaMmMsbl HMeeT CTPYKTYPY:

- JICKIIMH WJIM TEOPETHYECKUN pa3aen;

- TPAaKTUYECKUH pa3fen, COCTOMT H3: METOIUKO-TipakTHueckux 3aHiatuil (MII3) wu
y4eOHO-TPEHUPOBOYHBIX 3aHATUN (MpodecCHoHANbHO-TIpUKIIaHAs (uU3HUecKasi IMOJArOTOBKa,
[TI1DIT);

- KoHTpoIbHEIHN pa3nen (KP).

Teopernueckuii pazgen GopMUpyeT CUCTEMY HAyYHO-IIPAKTHYECKMX U CIELUAIbHBIX
3HaHUM, HEOOXOMMMBIX JUIsi TOHMMAaHUS HOPHUPOAHBIX M  COLUUAIbHBIX  IPOIECCOB
(GYHKIMOHUPOBAHUS (PU3MUECKON KyJIbTYPHI OOILIECTBA M JMYHOCTH, YMEHHUS MX aJalTHBHOTO
TBOPYECKOTO  MCIIONB30BAaHMS  JUI1  JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  Pa3BUTHUS;
CaMOCOBEPILIEHCTBOBAHMS, OPTaHU3alMK 310pOBOro 00pa3a *KHU3HU MPH BBHIOJIHEHUU y4eOHOM,
po¢eCCHOHATBHON U COLMOKYIBTYPHOU JAESITEIbHOCTH.

MeTtoauko-npakTuyecKue 3aHATHSA MPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
cnoco0oB (opMUPOBaHUA Y4eOHBIX, TPOPECCHOHATBHBIX U KXU3HEHHBIX YMEHUH M HaBBIKOB
cpencTBaMu GU3NYECKOM KYIbTYpHI U CIIOPTA.

Ha MeToauko-npakTHYecKuX 3aHATHSIX yIAENIeTCs BHUMaHUE!

- OCHOBHBIM Ipo0JIeMaM CIIOPTUBHON TPEHUPOBKHU;

- BIMSHMIO (PU3MYECKUX YNpPaXHEHUH Ha (opMHUpOBaHUE NMPO(ECCHOHATBHBIX KayecTB
OyIylLIero crenuagucTa v JMYHOCTH 3aHUMAIOILErocs;

- BO3JEUCTBHUIO CPEIACTB (DU3MYECKOTO BOCHUTAHUS HAa OCHOBHBIE (DU3MOJIOTHUECKUE
CUCTEMBI Y 3BE€HbSI OTIOPHO-ABUTaTEIHHOIO anapara 3aHUMaIOLIErocCs;

- BOIIpOCaM IIPOBEJIEHUS] COPEBHOBAHM (IIpaBUiia COPEBHOBAHUM, CUCTEMA PO3BITPHILIEH,
omnpeneneHue nodeaureneii, 000pya0BaHNE U HHBEHTAPh ).

IIpodeccuoHanbHO-NPUKIAAHAA TOATOTOBKA TPOBOAMTCA C Y4YeTOM Oyayei
npohecCuoHaNBHOM NeTeIbHOCTH CTYIEHTA.
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Y4eOHO-TPEHUPOBOYHbBIE  3aHATUS  0a3UPYIOTCS HA  IIUPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN M METOJUYECKUX YMEHHMH, Ha NPUMEHEHUH DPAa3HOOOPA3HBIX CPEICTB
¢u3nUecKkoil  KymbTypbl, CHOPTHBHOH W  NpOo(ecCHOHANBHO-TIPUKIAAHON  (u3ndecKoi
IOATOTOBKH CTYJEHTOB.

KonTpoabublii pa3gen. KpurepueMm ycCHemHOCTH OCBOEHHS Y4eOHOro MaTepualia
ABJISICTCA OLIEHKA IIPEroJaBaTelsi, YYUTHIBAIOIIAS pecylapHOCMb NocCeujeHus 00:13amenbHbIxX
YueOHblX  3aHAMuUl, 3HAHUM TEOPETHYECKOrO  pas3lena IporpaMMbl U BBIIIOJIHEHHE
YCTQHOBJICHHBIX Ha JaHHbBI CEMeCTp KOHTPOJIBHBIX TecTOB oO0med ¢usnyeckod u
TEOPETUYECKOU ITOATOTOBKH JUIsl OTACIBHBIX I'PYIII Pa3jIu4HONW CIOPTUBHOW HAIIPaBICHHOCTH,

BXOJIUT B IPAKTUYCCKUE 3aHATHS.
4 O0beM yueOHOH THCHHMILINHBI

B B I VI
Bupl yaeOHOM paboThI 3aYETHBIX | aKaJieM. | CEMECTp | ceMecTp
eIMHUIAX | Yacax
O0mas TpyA0eMKOCTb JMCIHMIIJIMHBI 110 2,0 72 1,0 3.ex. | 1,0 3.ex.
y4eOHOMY ILIaHY 36 yac. | 36 uac.
KonraktHas pa6ora (KP): 2,0 72 36 36
Jlexunn (Jlek) 0,2 8 4 4
IpakTrueckue 3anstus (I13) 1,8 64 32 32
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer 3ayer 3a4er
B I Vi
. B actp.
Bunel yue6HoI paboThl 3QUETHBIX |~ | CEMECTp | CEMECTp
CIIMHUIIAX
Oo6mas TpyA0eMKOCTh TUCHHUIJIHHBI 0 2,0 54 1,0 3.ex. | 1,0 3.en.
y4eOHOMY ILIAHY 27 yac. | 27 ygac.
KounraktHas pa6ora (KP): 2,0 o4 27 27
Jlexmm (JIek) 0,2 6 3 3
[MpakTrueckue 3anstus (I13) 1,8 48 24 24
Bua koHTpoJIsA: 3a4eT / IK3aMeH 3a4er 3a4eT 3a4eT

AHHOTAIMA paGoyeii MPOrpaMMbl AUCHUIIAHBI
«Maremaruka» (b1.5.05)

1 Menbl0 AMCHMIIMHBLI - (OPMUPOBAHUE Y CTYAEHTOB CHCTEMbI OCHOBHBIX ITOHSATHIA,
U yMCHHS

HCIIOJIB3YEMbIX JIA TOCTPOCHUA

BaXHEHIIIMX MaTeMaTUYECKUX MOJeNeH ,

HCII0JIB30BATh MATEMATHYCCKHUEC MCTOIBI AJId OIMMCAHUA PA3JIMYHBIX IIPOLIECCOB.

2 B pe3yabTare
0akajiaBpUaTa J10JIKeH:

H3Y4YCHHUSA JUCHUIIJIMHBI

Obnadamy crnenyronmmu odrenpodeccuonanbubiMu kKomrieTeHnusaMu (OITK):
CCTCCTBCHHOHAYYHBIX
JUCHUIIJIMH B HpO(i)CCCI/IOHaJ'II)HOI\/II ACATCIIBHOCTU, HNPHUMECHATHL METOJAbI MATEMATHYCCKOI'O

— CIIOCOOHOCTBIO

aHaJIn3a U MOACIINPOBAHUA, TCOPECTUICCKOI'0 U SKCIICPUMCHTAJIbBHOT'O UCCIICAOBAHU A (OHK-Z)

HCIIOJIB30BaTh

OCHOBHBIC

3aKOHBI

o0yyaomuiicd 10 MNporpaMmme

3uamo:

- OCHOBBl  Ju(PepeHIInanbHOT0 U UHTETPATBLHOTO UCYHUCIEHUs, AUdQepeHIInanbHbIX
YpaBHEHUN;

- MaTeMaTUYECKUE TEOPUH U METO/bI, JIEKAIIUE B OCHOBE MOCTPOCHUSI MaTeMaTHUYECKUX
MOJCIICH;

- OCHOBBI IPUMEHEHUSI MATEMAaTHUYECKUX MOJIETIEH U METOJIOB.

Ymems:

- BBIGI/IpaTB MAaTCMaTUYCCKNUEC MCTOAbI, IPHUTI'OJHBIC AJId PCUIICHUA KOHKpGTHOﬁ 3aJa4du,

- UCIIOJIb30BAaTh MAaTEMAaTHYCCKUEC ITOHATHUA, METOAbI U MOACINU AJId OIMMHMCAHUA pa3JINIHbIX
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IIPOLIECCOB;

- BBIBIIITb MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, JIEKAIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCII0JIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKO 00pabOTKH TaHHBIX;

- IPUMEHSATHh MaTeMaTUYECKUE 3HAHUS HA MEXIMCIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (PyHJaMEHTAJIbHBIX MAaTEMaTHUYECKUX TEOPUN W HABBIKAMH HCIIOJIb30BAaHUS
MaTEMaTHYECKOT O anrapara;

- METO/IaMH CTaTHCTUYECKOH 00paboTKH MH(OPMAIIHH.

3 Kparkoe cogepixanue THCHMIIMHBI:

1 cemectp

1.BBenenue.

[Ipenmer 1 meronsl mareMatuku. OmMcaHHe OCHOBHBIX paszesioB Kypca. lIpasuna n
TpeOOBaHUS IPU U3YUYEHUHU Kypca.

2. DneMeHTHI areOpsl.

UucnoBele MHOXeCTBa, KoMIulekcHble uucna. Omnpepenutenu Il m Il nopsakos.
BeKTOpbI: OCHOBHBIE MOHATHS, CKAJIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
AHanuThueckas reoMeTpHsi: IpsiMasi Ha IIockocTd, KpuBble I mopsiaka. Matpuubl: aeicTBus
HaJl MaTpHIIaMH, IPUBEJICHUE K CTylleH4YaToMy BUIy M Buay ['aycca. Panr marpuusl. OOpatHas
matpuna. Teopema Kponekepa-Kamemmm. Pemenne cucteM IWHEHHBIX —alreOpandecKux
ypaBHeHHH. CoOCTBEHHbIE YKcia U BeKTopbl. KBagpaTuunsie popMsl.

3. ®ynknus oxHoit nepemennoi. [Ipenen pynkuuu. HempepsiBHOCTE GyHKINY.

Oynkuusa. Crnocobs! 3ananus ¢yHkuuu. [Ipenen ¢ynkuumm B Touke. OAHOCTOpPOHHHE
npeznensl. [Ipenenst Ha 6eckoHeuyHOCTH. beckoHeuyHO Mambie 1 OECKOHEUHO OobIIue (DYHKIHH,
X CBOMCTBAa M B3aMMHas cBs3b. CBolicTBa mpenenoB. IlepBblii M BTOpOil 3amedaTesbHbIE
npenensl. HempepsiBHOCTH (PyHKIIMM B TOUuKe MU Ha mpoMmexyTrke. CBoiicTBa (PyHKIUH,
HENpEepbIBHBIX Ha OTpe3kax. TOUKU pa3peiBa (YHKIIMU U UX KJIaCCU(PUKAIIUS.

4. TuddepennmanbHOe UCYUCICHUE PYHKITUN OJHON MTEPEMEHHOI.

[TpousBonHas (QyHKIUM, €€ TeOMETpUYECKHMl W MexaHuuyeckuil cwmbici. [IpaBuia
mupdepenurpoBanus. TalOnuma OCHOBHBIX Mpou3BOAHBIX. Jluddepenunan ¢GyHKIUU, €ro
OpUMEHEHHs K TNpUOMMKEHHBIM — BbIUMCIEHUSAM. HBapumaHTHOCTE  (QOpPMBI  IEPBOro
muddepennmana. [lpousBognass cinoxuoit ¢yHkuuu. uddepeHuupyemMocts (QyHKIUU:
olpesieieHne, TEeopeMbl O CBA3M JUPPEPEeHIMPYEMOCTH C  HENPEphIBHOCTBIO U C
CYILIIECTBOBaHHEM MPOU3BOIHON. OCHOBHBIE TeOpeMbl AU depeHIInaTbHOr0 neuncienus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonmutans (packpbiTHe HeomnpeneneHHocTel). IIpousBonHbie
BBICIIUX MOPsAKOB. JIOKambHBINA SKCcTpeMyM QyHKIMH. HeoOxoaumble U 10CTaTOYHBIE YCIOBUS
skcTpemyMa. IlpaBuno uccienoBanus (yHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyM. [Ipu3Haku
BBIMYKJIOCTH U BOTHYTOCTH (yHKIMU. Touku nepernda. Heo6xoaumoe 1 J0CTaTOYHOE YCIOBHS
nepern6a. AcuMNTOTH (YHKIMH, HX BHIBl M CIOCOOBI HaxoxjaeHus. OOmas cxema
uccieoBaHusl PYHKINN, TOCTPOEHUE X I'padUKOB.

5. MHTerpanpHoe ucuucieHue pyHKIUU OHON NEPEMEHHOI.

[lepBooOpa3znas ¢Qynkuus. HeompeneneHnuslii uHTErpad u ero cBoicTBa. TaOmuia
OCHOBHBIX HMHTETpaJIoB. MeToAbl HMHTETPUPOBAHMS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE,
MHTETPUPOBAHUE MOICTAHOBKOM, MHTETpUpOBaHUe MO YacTsAM. HTerpupoBaHue paroHaIbHbIX
npobeit. MHTerpupoBaHue HEKOTOPHIX HPPALHOHAIBHBIX W TPUTOHOMETPUUYECKUX (QYHKIUIL.
OmnpeneneHHbIl UHTETpaJl, €r0 FeOMETpUUECKU cMbICI. CBONCTBA ONPEEIEHHOTO MHTETpaa.
®opmyna Herorona-JleiiOnuma. Teopema o cpeaHem 3HAaYeHUH. 3aMeHa TIEPEMEHHOM U
MHTETPUPOBAHUE 110 YACTSIM B ONpEACIEHHOM uHTerpane. llpuiokeHus omnpeneseHHoro
MHTErpaja K BBIUMCICHUIO IUIOoIafel miockux ¢uryp. [ToHATHE HECOOCTBEHHBIX MHTErPAJIOB:
OIpeZIeNICHUs], CBOWCTBA, METObI BEIUMCIICHHUS.
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2 cemecTp

1. ludpdepenimansioe ucuucienne (QyHKIMA HECKOIBKHX MEPEMEHHBIX. DJIEMEHThI TEOPUU
TOJIS.

OyHKIMKM ABYX M 0ojiee NMEpEeMEHHBIX: OIpeleleHue, 00JacTh ompezeneHus, o0IacTb
U3MEHEHHS, T€OMETpHYEeCKas HMHTepIperanusi, JUHUM ypoBHA. IIpenen ¢yHkuum B TOUKe.
YactHple Mpou3BOJAHBIE (Ha TpuMepe (YHKIHMH ABYX IMepeMeHHbIX). JuddepeHmupyeMocts
(GYHKIIMM HECKOJBKUX MepeMeHHbIX. JlocTarounsie ycnmosus muddepenmupyemoctu. [lonHas
npous3BoaHas. [IpousBonnas cinoxxkHou (ynkmuu. [lomaerii nmuddepennman. HBapuaHTHOCTH
nonmHoro  guddepennmana.  AHATUTHYECKWH  mpu3Hak  nosHoro  nuddepenmana.
HuddepenurpoBanre (QyHKIMM OAHOM M JBYX IEPEMEHHBIX, 3a/JlaHHOM HeIBHO. YacTHbIE
OPOM3BOJHBIE W TOJIHBIE Ju(depeHanbl BBICIINX TOPSIAKOB. TeopemMa O pPaBEHCTBE
CMEIIAHHBIX MPOU3BOAHBIX (AN (YHKUMU JBYX NEpeMeHHbIX). JIoKaiabHBbIE HSKCTPEMYMBI
(GYyHKIMU BYX NEPEMEHHBIX: HEOOXOAMMOE M JOCTATOYHOE YCJOBUS IKCTpeMyMa. Y CIIOBHBIH
IKCcTpeMyM (MeToJ MHOuTenei Jlarpanxka). Haubomnbiiee 1 HauMeHsblee 3HaueHne QyHKIIUU B
3aMKHYTON oOnactu. OcHOBHBIE MOHATUS Teopuu mnousd. CkamspHoe noie. IloBepxHoctu u
auHuKM ypoBHs. [IpousBogHas mo HampaBiieHUIO. ['pagueHT CKaJIspHOro IMOJsl U €ro CBOWCTBA.
Bekropnoe none. JuBeprenmus nossi. Porop nomns. CBsi3b MEXAYy TPAIUEHTOM U TMPOU3BOAHOU
10 HaIlPaBJICHUIO.

2. KpaTtHbie unTerpaisl. [[BoitHON nHTErpail: onpeaeneHue, reOMeTpUIEeCKU CMBICH,
cBoiicTBa. Brrunicrnenue n1BOMHOr0 MHTErpaja B IEKapTOBOM U MOJISPHOI cucTeMax KOOpIUHAT
Nurerpan Ilyaccona. TpoitHOM HHTErpaJl: ONIPEAEIICHHE, TEOMETPUYECKHUM CMBICT, CBOMCTBA.
Brrancnenue tpoiiHoro unterpana. [Ipunoxenus 1BOHOTO U TPOHHOTO HHTETPAJIOB.

3. KpuBosinHeliHbIE U TOBEPXHOCTHBIE UHTETPAJIBI.

KpuBonuHelHblii MHTETpad MO KOOpJAMHATAM: OIpe/IeieHHe, CBOMCTBA, BBIYMCIICHUE.
Pabora B cunoBom nose. ®opmyna I'puna. KpuBonuHeliHble HHTETpasibl, HE 3aBUCSIINE OT IyTH
uHTerpupoBanus. [loteHuuanbHas QyHKIMS, MOTeHIMaNbHOE nosie. [ToHsATHEe MOBEPXHOCTHOTO
unterpana. [lotok Bektopa uepe3 moBepxHocThb. Teopema [aycca-Octporpanckoro. dopmyna
Crokca.

3 cemecTp

1. HuddepennunanbHble ypaBHEHH IEPBOrO MOPSIIKA.

JuddepenumanpHple ypaBHEHUS: NOPSAAOK, pELIEHHE, TeopeMa CYIIECTBOBAaHUS U
€IMHCTBEHHOCTH peleHus. 3anada Komm. YpaBHeHHs C pa3felsoOIUMUCS ITEPEMEHHBIMU.
OpnHoponnble nuddepennuanbable ypaBHeHus. JluneiHble nuddepeHnranbHble  ypaBHEHUS
HEPBOTO MOPsAKA. Y PaBHEHUS B MOJIHBIX U epeHuanax. IHTerpupyromuii MHOKUTENb.

2. JuddepennnanbHble ypaBHEHUSI BTOPOTO U N-T0 MOPSIKA.

Juddepenunanbable ypaBHEHUS] BTOPOTO MOPSIKA, JONYCKAOLINE TOHMKEHUE MOopsaKa.
Jluneiinbie nudpepennmnanbapie ypaBHEHUsT BTOporo mopsiaka. CBoicTBa pemieHnid. JInHneliHas
He3aBUCHUMOCTh QyHKUui. Onpenenurens Bporckoro. CTpykTypa o0I1ero pemeHus JMHEHHOro
muddepeHManbHble ypaBHEHUsT BToporo mnopsaka. (dDyHaaMmeHTanbHas cUCTEMa pPEIIeHUN.
Jlunelinple ogHOpoAHBIE AUDdepeHnanbHble ypaBHEHUsS BTOPOTO IMOPSJIKAa C MOCTOSHHBIMU
Koa(duIMeHTaMH: TOCTpoeHue obiiero perenus. Meroa Dinepa. JlnHelHble HEOTHOPOAHbBIE
muddepeHIaIbHbIe YpaBHEHUS BTOPOTO MOPs/IKA ¢ TOCTOSHHBIMU KodpduuuenTamu. Oduiee u
YacTHOE pellleHUs] HEOJAHOPOIHBIX ypaBHeHUH. JIunelinble nuddepenHuanbable ypaBHEHUs N-TO
HOpsi/IKa: CBOMCTBA peIIeHUH, TEOpeMbl O CTPYKType OOLIero pemeHus, MEeTOJA BapHaluu
NOCTOSIHHBIX. JIuHelHble nuddepeHInanbHble ypaBHEHHS N-TO TOpSAAKa C MOCTOSHHBIMU
KodduImeHTaMu. AJTOPUTM TTOCTPOCHUS OOIIETO PEIICHHS.

3. Cucremsl auddepeHunanbHeIx ypaBHeHUH. Cuctemsl nuddepeHnaibHbIX
YpaBHEHMI MEPBOTrO MOpsAKa: OOIIME TMOHATHS, TEOpeMa CYIIECTBOBAHUS U €IMHCTBEHHOCTHU
obmiero pemenus. Cuctembl JTHHEHHBIX IUddepeHINaTbHbIX YpaBHEHUN MEpPBOro MOpsIKa:
MHTETPUPOBAHNE METOAOM HCKItOUeHHs. CUCTEMBI JTMHEHHBIX TU(PepeHIINaTbHbIX ypaBHEHUH
MEpPBOro MOpSAJKA: CBOMCTBA pELIEHUH, TEOpEeMbl O CTPYKType OOIIEro pemieHus, MeTO]
BapyallMM  INOCTOSHHBIX.  CHCTEMBl  JMHEMHBIX  OJHOPOAHBIX M HEOAHOPOIHBIX
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T depeHMaIbHbBIX YPAaBHEHHH € TOCTOSHHBIMU KO3(pQHUIMEHTaAMU. ODJIEMEHTHl TEeOpUu
ycToMuuBOCTH. MeTObl UNCIIEHHOTO petleHns AuddepeHnnanbHbIX ypaBHEHUH.

4. UucnoBbie U QYyHKIMOHATBHBIE PSIIBI.

YucnoBele psabl: OCHOBHBIE IOHSTHSA, CBOMCTBA CXOJSIIUXCS PAJOB, HEOOXOIMMBIH
IpU3HAK cxoauMmocTu. ['apmonudeckuit psan. Psaasr Jupuxie. lIpusHaku cpaBHEHHs DPSAOB C
noJoXUTeNbHbIMU wieHaMu. [IpusHak [lanamOepa. MHTErpanbHblii M paguKalbHbIi IpU3HAKU
Kommu. 3nakouepenyromuecs: psapl: npusHak JleiiOHuma. 3HaKONepeMEeHHbIE PSIbl: MOHATHUS
aOCOJIIOTHOW UM YCJIOBHOM CXOAMMOCTH, IpPU3HAK aOCONIOTHOM CXOAMMOCTH, CBOWCTBa
a0COJIFOTHO U YCJIIOBHO CXOJSIIIUXCSI PSAJIOB.

@OyHKIMOHAIBHBIE Ps/Ibl: OCHOBHBIE MOHATHS, 001acTh cXOAUMOCTU. CTEeleHHbIE PsIIbL:
paauyc, WHTEpBaI, 00JacTh cXxoauMOCTH. CBOWMCTBAa CTENMEHHBIX psoB. Psawl Teitmopa u
Maxsiopena: CcBOMCTBa, YyCIOBHE CXOJUMOCTH psila K HCXOAHOM (YHKLIMH, OCHOBHBIE
paznoxxenus. Pasnoxxenne QyHKuM B psag MakiiopeHa ¢ MOMOIIBIO OCHOBHBIX Pa3O)KEeHUIL.
['maBHOe 3HaueHue QyHKUUMU. OKBUBaleHTHble ¢GyHKuuMU. Ilpumenenue psnos Teitnopa u
MakJsiopeHa /1j1s1 BBIUMCIIEHUS [IPE/IETIOB.

5. 3axmoueHue. Mcnonp3oBaHue MaTeMaTHYECKMX METOJOB B IPAKTUYECKOU
JESITEIIbHOCTH.

4.00beM yueOHOH TUCHMILINHBI

Bunast yueOHoIi paboThI B 3auerHbIxX B akanem.
CIIMHUIIAX qacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 15,0 540
KonTaktHas padora (KP): 5,36 193
Jlexumu (Jlek) 2,67 96
[Tpaktuyeckue 3anstus (I13) 2,67 96
CamocrositenbHas padora (CP) 7,66 275,8
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 drsamMen
(71,2)
B ToMm yuciie mo cemecTpam:
1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KounraktHas padora (KP): 1,78 64,4
Jlexmm (Jlek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 dlsamen
(35,6)
2 cemecTp
O0mas TpyA0eMKOCTb B ceMecTpe 4.0 144
KonrakTHas padora (KP): 1,78 64,2
Jlexruu (JIek) 0,89 32
IIpaktuueckue 3anstus (I113) 0,89 32
CamocrositesibHas padora (CP) 2,22 79,8
Buj koHTpoOJIS: 3a4eT / IK3aMeH 3auyer
3 cemecTp
O01asi TPYA0eMKOCTH B ceMecTpe 6,0 216
KonrakTHas padora (KP): 1,78 64,4
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3arstus (I13) 0,89 32
CamocrositesbHas padora (CP) 3,22 116
Buja koHTpoOJISI: 3a4eT / IK3aMeH 1,0 sk3ameHn(35,6)
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Bunbr yue6HOM paboThI B 3auetnrix | B acTtpoHoMm.

eUHHIIAX yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 15,0 405

Konrakthas pa6ora (KP): 5,34 144,75
Jlexmm (Jlek) 2,67 72
[Ipaktuueckue 3austus (I113) 2,67 72

CamocrositesibHas padora (CP) 7,66 206,8

Buj koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 Jrsamen
(53,4)

B Tom umcie mo cemecTpam:

1 cemecTp

Bunbr yueOHOM paboThI B 3auernbix | B actpoHoM.
SIMHHIIAX gacax
O01mas TPy10eMKOCTh B ceMecTpe 5,0 135
KonTaktHas padora (KP): 1,78 48,3
Jlexmm (Jlek) 0,89 24
[TpakTuueckue 3anstus (I13) 0,89 23
CamocrositesbHas padora (CP) 2,22 60
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 FKIAMEH
(26,7)
2 ceMecTp
Oo0mas TPy10eMKOCTh B CEMeCTpe 4,0 108
KonraktHas pa6ora (KP): 1,78 48,15
Jlexruu (JIek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositenbHas padora (CP) 2,22 59,85
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 3a4yer
3 cemecTp
O01mas TPyA0eMKOCTh B ceMecTpe 6,0 162
KonrakTHas padora (KP): 1,78 48,3
Jlexmm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositenbHas padora (CP) 3,22 87
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 dsamen
' (26,7)
AHHOTanus padoveil NPOrpaMmbl AU CHUTIITHHBI
«HAupopmaruka» (b1.5.06)
1 Heab aucHUmIMHbLI — TpuUoOpeTeHne 0a30BBIX 3HAHUKA O COBPEMEHHBIX

UHPOPMAIIMOHHBIX TEXHOJOTHIX, a TAaKK€ YMEHHH W TPAaKTUYECKHX HABBHIKOB B 00JIacTH
UH(QOPMATHUKH, HUCIOJB3yEMBIX TPU PEUICHUH HAYYHBIX M TMPAKTUYECKUX BBIYUCIUTEIBHBIX
3aj1a4d CTy/ICHTaMH BCEX CIEIMaTIbHOCTEH.

2 B pe3yabrare u3yYeHUS THCHHUILTHHBI
0akajlaBpUaTa J10JIKeH:

Obnadamy crnenyrommu odrenpodeccuonanbubiMu kKoMrieTeHnusMu (OITK):

- CIOCOOHOCTBIO pelIaTh CTaHAapTHBIC 3a7addl MPO(eCcCHOHAILHOW AEATEIHHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduecKoi KyIbTyphl ¢ IPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTMH M C Yy4YeTOM OCHOBHBIX TpeOOBaHMN WH(MOPMAMOHHON
6e3omacuoctu (OITK-1).

3namo:

- cBOlicTBa MH(OpMAITNH, CTIOCOOBI €e XpaHEHHs U 00pabOTKH;

o0yyamomuiicd 10 Mporpamme
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- CTPYKTYPY, IPUHITUTIBI paOOTH M1 OCHOBHBIE BO3MOKHOCTH DBM;

- TOIIOJIOTHIO U APXUTEKTYPY BBIUMCIUTENbHBIX CETEH;

- IPUHUMIIBI aPECALIUN MOJIB30BATEIICH, KOMITBIOTEPOB U PECYPCOB B ceTu MHTEpHET;

- pa3nuuath U paciudpoBsiBath [P — agpec, 1oMeHHOE UMS KOMITBIOTEPA;

- a TaKXe BJIAJECTh HABBIKAMU CaMOCTOATEIIBHOTO PEIIEHUS 3aJa4 Ha KOMIBIOTEPE,
BKJIIOYAIOIIME MIOCTAHOBKY 33aJ1aui, pa3pabOTKy alropuTMa 1 OleHKY ero 3 (PpeKTUBHOCTH;

- CTPYKTYPY, IPUHITUTIBI PAOOTHI M OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THUIIbI aJITOPUTMOB, SI3bIKH IPOTPAMMUPOBAHNS;

- CTaHJapTHBIC IPOrPaMMHBIE 00ecIIedeHHs CBOeH TPO(eCCHOHATLHOM e TeIbHOCTH,

- AJITOPUTMBI PELIECHUSI HETMHEWHBIX YPABHEHUN;

- AITOPUTMBI OJTHOMEPHOUN ONITUMHU3ALUH.

Ymemy:

- IMCaTh ¥ OTJIAKUBATH TporpamMmbl Ha VBA 110 pa3paboTaHHBIM allrOPUTMAaM;

- IPUMEHSTh METO/Ibl MAaTEMATUYECKOM CTATUCTUKU ISl pELICHUsI KOHKPETHBIX 3a/a4;

- HCIOJb30BAaTh IMAaKEThl MPHUKIAAHBIX MPOrpaMM IMpU JalIbHEHIIEeM OOy4YeHUU |
MIPaKTUYECKOU JeATEIbHOCTH.

Braoems:

- HaBbIKAMHM CaMOCTOATEJIbHOIO pELICHUsS 3aJad Ha KOMIIbIOTEpE, BKIHOYAKOUIUE
MOCTAHOBKY 3aJadd, pa3pa0d0TKy aJroputMa M OIEHKY ero 3()(QEeKTUBHOCTH METOJIaMHU
MaTeMaTHYECKON CTaTUCTUKU 11 00pabOTKU HKCIIEPUMEHTA;

- METOJIAMU PeaIn3alMy aJrOpUTMOB Ha KOMIIBIOTEPAX.

3. Kpatkoe cofep:kanue AMCHUILIUHBI:

3.1. ApXUTEKTypa KOMIIbIOTEPOB U KOMITBIOTEPHBIX CETEH:

HcTopus pa3BUTHS BBIYUCIUTEIBHON TEXHUKHU U NIEPCOHAIBHBIX KOMIBIOTEPOB. KpaTkas
UCTOpPUSl Pa3BUTHUS BBIUMCIMTEIBHOM TEXHUKM U IepcoHalmbHBIX KommbioTepoB (ITK).
BeruncnurensHas mamumHa @on-Helimana u wmamumza Teropunra. Paspabotku HopOepra
Bunepa.

Apxurekrypa IIK, annaparneie cpenctBa [IK. HMcnonbe3yemble cucTeMbl cuucieHus,
3JIEMEHThl MaremaTuyeckod joruku. OOmee npezacraBieHue o [IK u uX BO3MOXKHOCTSX.
OynknuoHanpHass cxema IIK, warucrpansHO-MOnynbHBIM —npuHOUN noctpoeHus 11K,
Amnmnaparssle cpencrtsa IIK: mukponpoueccop, onepaTuBHas U K3II NMaMATb, BHEIIHSAS MaMATh,
HIMHBI ajjpeca, KOMaH/A M JaHHBIX, TaKTOBBIM reHeparop. [IpMHIMI OTKPBITON apXUTEKTYpHI:
cUCTeMHas IMHa, pa3psaaHocTb. [lepudepuitnsie ycrpoiictsa I1K: knaBuarypa, Mblllb, MOHUTOD,
npuHTep U Jp. OcoOEHHOCTH MpeACTaBIeHUs JaHHBIX HAa MalIMHHOM ypoBHe. [IpemmyiecTtsa
UGPOBOro MpeJCTaBlIeHUs] HHPOPMALMU Tepe/l aHAJIOTOBBIM IPEICTABICHUEM: BBICOKOE
KayecTBO 3allUCU U OTOOpakeHUs HHPOpMAIMM, MPOCTOTa M HAAEKHOCTb JyOJIUpOBaHUS
(xonmupoBanust) HHGOpMaruu 0Oe3 moTepu KadecTBa. CHCTEMbl CUHUCIEHHs (AecCATHYHAS,
JBOMYHAsi, BOCbMEpPHYHAs, IIECTHA/ALIATEpUUHas), MpaBWia NEpeBOoJa W3 OJHON CHCTEMBI B
JIpyryto. DJIEeMEHThl MaTeMaTH4eCKOH JIOTHMKU: MOHATHS (OpManbHOM JIOTHKH, OCHOBHBIE
JIOTUYECKHE OTepanuu U GopMyIIbl, JOTHIECKUe OCHOBBI paboThI T1K.

KoMmnploTepHbIE CETH: TONOJIOTUU CETEH, UX XapakTepuUCTUKH. KommbroTepHas ceTb —
COBOKYITHOCTh KOMIIBIOTEPOB W PA3IUYHBIX YCTPOMICTB, 00€CHeurBaOMNX HHGOPMAIMOHHBII
OOMEH MEXJy KOMIIBIOTEpaMH B CeTH 0e3 HCIOJIb30BaHUS KaKUX-JIMOO TNPOMEXKYTOUHBIX
HocuTene nmHpopmanuu. Tomomorun ceTei: 3Be3qHas, MHHHAS, KoJyiblieBas. CeTHu 3aKphITOTO
TUIIA: JIOKAJbHBIE M PACIpPEIEIECHHbBIE CETH, KOpIopaTUBHBIE ceTH. [IporpaMMHO-TeXHUYECKOE
ofOecrieueHue: aJanTep, KOTOPBIM yIpaBiseTcss CHEeNHaTbHOM MporpaMMol JpaiiBepom;
ONEpalMOHHAs CHUCTEMa, YINpaBJAOLIas KOMIIBIOTEPOM, IPENOCTABISAIOIIMM  PECYPCHI;
IPOTOKOJIBI — OCOOBIE SI3bIKH, HA KOTOPBIX OOMEHMBAIOTCS MH(pOpPMALUEll KOMIIBIOTEPHI B CETU
(TCP, TCP/IP, UDP). I'mobGanbubie cetu paznuunoro macmraba (WAN —WideAreaNet, MS
Network wu Internet). Bo3moxknoctu cetu WHtepuer. DOnektponHas moura. Jloctym K
uHpOpMalMOHHBIM pecypcaMm. Cucrema TenekoH(pepeHIui. Anpecanuss U TPOTOKOIBI B
Nurtepner.
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MynbpTUMeMa — JUAJIOroBas KOMIBIOTEpHAs CHCTeMa, 00eCIIeunBaroasi CHHTE3 TEKCTa,
rpaduku, 3ByKa, peud ¥ BUJEO. YCTpoWcTBa MyiabTUMenna. TpeOoBaHUS K MYJIbTUMEIUITHBIM
CpeACTBaM KOMIIBIOTEpPOB. PacimmpenHbie BO3BMOKHOCTH 00paboTKH, mpeoOpa3oBaHus, CHHTE3a
nHpopmanuu (KOMIBIOTEpHAsT aHUMAITUsA, MOAU(PUKAIMS U300paKeHUH, TpeXMepHas rpaduka).
MynbTumMeauitiple  nporpaMMsbl. IIporpammbl pelakTUpOBAaHMS, MOHTa)Ka 3ByKa M BHJCO.
Buneo-penaktopsl, Moayiau cnemdPPexToB, MOHTAXKHbBIE CTYAMHU. DJIEKTPOHHBIC MPE3CHTAIUN
(ocHoBHBIE BO3MOXXKHOCTH MS PowerPoint), sTambl co3maHus Tpe3eHTAIM, CTPYKTypa
Mpe3eHTalNi 1 0COOEHHOCTH PabOThI C PEJAKTOPOM.

3.2. IlporpammMHoOe oOecrieueHue:

CrpykTypa ONECpAllMOHHBIX CHCTEM, MAKEThl NMPUKIaaHBIX mporpamm, MicrosoftOffice.
Knaccugukarus nporpaMmMHbIX cpeacTB. CHCTEMHOE U MPUKIATHOE TPOrpaMMHOE 00ecTieyeHrne
ITK. O630p onepamuonnsix cucteM (OC). [Tpuniumne co3ganus u cocraB OC: sapo, uaTEpdeEiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, moxyneubiidi npuniun nocrpoenus. Cpena
WINDOWS: okna, ux ayieMeHThl, paboTa B MHOTOOKOHHOM pexume. PaboTta ¢ oObekTamu
WINDOWS. Spneikn u pabota ¢ aumu. Ilanku: coznanue, nepeMMEHOBAaHHE; KOITUPOBAHHUE U
nepeMenieHrne o0beKTOB (MamoK U SPIBIKOB), yaajdeHue o0bekToB. Kop3uHa u ee Ha3HA4eHUE.
Hactpoiiku WINDOWS: nata u Bpems, HacTpoOilKa MBIIIHN, YKpaHa. DJIEMEHThl TEXHHYECKOTO
ceppuca [IK: ycraHoBKka onepanMoOHHONW CHUCTEMBI, CO3JaHHE MHAWBHUIYaTbHON OMEpaIiMoOHHOMI
Cpeapl TOJIh30BATENs, MOIICPKKA IETOCTHOCTH MH(OPMAINH, PACHIMPEHHE W MOJEPHU3AIUSL
KOH(UTYpalMK alnapaTHbIX U IPOrPAMMHBIX CPEACTB.

TexcroBelii pegaktop WORD, penakTopsl MareMaTHYECKUX M XUMHUYECKUX (HOpMYI.
OCHOBBI HCHOJNB30BAHUSI TPOTPaMM OOIIETO Ha3HAa4YeHUs (KpaTKuil 0030p) Ha mpuMepax
TekcToBoro penakropa WORD, peaakTopoB MaTeMaTHYeCKUX M XHMHUYECKUX (POPMYIL.
OcoOenHoctu TekctoBoro penakropa WORD. Bson u pepaktupoBanue texkcra. KonupoBanue u
nepemelnieHre 00bEeKTOB, pabora ¢ Tabmumamu. Bpeibop Buzma, pasmepa mpudTa,
dbopmarupoBanue cuMBOJIOB U abO3aneB. Kommpoanue dopmata. OCOOEHHOCTH CO3AaHUS
CChUIOK, oryaBieHud. Co3gaHue JTOKYMEHTOB pa3iM4HbIX (opM  (CTaHAAPTHBIX U
HECTaHAAPTHHIX). Vcrmonp30BaHMe peaakTopa MaTeMaTH4eckux (opMyal B TEKCTOBBIX
JNOKyMeHTax. Penmaktop xumuyeckux ¢GopMmys, Ha3HadYeHHE U OCOOEHHOCTH PabOTHI
KonupoBanne xumuueckux (opMys B TEKCTOBBIE TOKYMEHTEI.

Cucrema ymnpasnenust 6azamu ganHeix ACCESS: co3nanue nonb3oBatensckux CYB/,
dbopmupoBanue 3amnpocoB, ordyeToB U popm. HNuHPopmanmonneie cucrembl. Cuctemsl
ynpaBieHus: 0aHKaMu M 0a3amMM JaHHbBIX. PensiuonHass Mozenb JaHHbIX. CTPyKTypa 3aIlucH,
MeTOABI JocTyna K uHpopmanuu. OOMeH maHHbIMU ¢ Apyrumu npuinoxkeHusimu WINDOWS:
TEKCTOBBIMM PEAAKTOPaMH U JIEKTPOHHBIMU Tabiuuamu. Pensiunonnas 6a3a nanueix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, TaHelb WHCTpyMeHTOB. Co3/1aHue W OTKPBITHE Oa3bl JaHHBIX.
BBoa 1 penakTupoBaHue TaHHBIX B peXUMeE TaOIUIbI U pekuMe KOHCTpyKTopa. dopmMupoBaHue
3aIpocoB. 3ampOoCkl MPOCTHIE U MHOTOTAOIMYHBIE, 3aIIPOCHI ¢ yciaoBUsSMU. Co3laHHE OTYETOB U
dopm. Texnonmorus peanuzanuu npocrenmmx 3aaad cpeacrsamu CYB/] ACCESS.

Pemenne BBIYMCITUTENBHBIX 3amad ¢ wucroib3oBanneM EXCEL: obpaborka Ttadumm,
[OCTpOeHHE TpadUKOB M JUarpaMM, BBIUYHCIEHHE MATPUUYHBIX BblpakeHUil. Ha3nauenue
atekTpoHHbIX Tabmu (MS EXCEL). OcobenHoctn Tabmuaroro mpomeccopa EXCEL u
UCIIOJIb30BaHUE €T0 JJIS peleHHs] MHPOPMALMOHHBIX U WHKEHEPHBIX 3a/1ad. TexHuka paboThl ¢
EXCEL. Oxnmo EXCEL. AOGcomroTHass W OTHOCHTENbHAs ajpecanus. BbIIeicHue sdeek,
nepemelnieHue no padouemy yiucty. Pacuer no ¢popmynam. Konuposanue dopmyin. Iloctpoenue
rpaduxoB. Pacyer pyHKIIMOHATBHBIX 3aBUCUMOCTEN M NOCTPOEHUE TpapuuecKuX U300pakeHui
¢ wucnojib3oBaHueM crtaHnaptHeix ¢yakuii EXCEL u wmacrepa ¢ynkuuit. Iloctpoenue
MOBEPXHOCTEH C UCIOIB30BaHUEM MacTepa Auarpamm. Pabora ¢ tabmumamu. dopmatupoBanue,
opopmnenue Tabmaum. YwucnoBele U ToJb30BaTeibckue (popmarel. CBOAHBIE TaOIMUIIBL
[TocTpoenue nuarpamm. PazpaboTka u peanu3amnus MpOCTEHIINX aJTOPUTMOB C UCTIOJIb30BaHUEM
Bo3MoxkHOCTe EXCEL (HaxoxaeHne MakCMMaabHOTO (MUHUMAIBHOTO) JIEMEHTa BEKTOpa U
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MaTpHULbI, HAaXOXKIEHHE CYMMbI 3JIEMEHTOB BEKTOpAa M MATPHIIbl, BBIUYUCIEHUE MaTPUYHBIX
BBIPOKCHHM ).

3.3. AIropuTMbI 1 OCHOBBI IIPOIPaMMUPOBAHUS:

Anroputwmsl, TUIBI anropuT™MoB. [lonsaTue anropurMa u ero cpoictBa. CriocoObl 3anucu
aIropuTMOB. MOAYNbHBIN IPUHLUII IOCTPOEHUS AJITOPUTMOB U IIPOTPAMM.

ApPaKTEepUCTUKU A3BIKOB IporpaMMupoBaHus. OCHOBHBIE CTPYKTYPbl U IPUHIIMIIBI
CTPYKTYpHOIO IporpamMmupoBaHusi wunoctpauusd. CTpyKTypHOE NpOrpaMMHUpPOBaHUE, €ro
ocobeHHocTH. TexHosoruss 0OBEKTHO-OPUEHTHUPOBAHHOIO IPOrpPaMMHUPOBAHUSA; CBOMCTBa
S3BIKOB: HAclie[I0BaHUE, MHKANCYIALUs, ToauMopdu3m. [ToHATHS A3BIKOB: KIacChl U OOBEKTHI.
OBouoLys U KNacCupUKaLMs A3bIKOB IporpaMMupoBanus. [IoHATHS TpaHCIAMY, KOMITUIIALMH,
UHTEpIIpETallUM, HUX pa3auuus. ba3oBble anropuTMuyeckue KOHCTPYKIMHM (CIE€I0BaHUE,
BETBJICHUE, IIOBTOPEHME), HpUMepbl uX peanu3auuud. OCHOBHbIE KOHCTPYKLUHU S3BIKOB
IIPOrpaMMUPOBAHUSA. SI3BIKH IPOTPAMMUPOBAHMSI BBICOKOTO YPOBHS.

BbruucnuTenpHbple alropuT™Mbl U IporpaMMHble peanuzanuu Ha VBA nns oOpaboTku
uHpopmanuu Ilponecc pemenus 3agau Ha koMnbloTepax. [IporpaMmmupoBanue Ha s3pike VBA:
OCHOBHBIE OIIEpaTOPHI SI3bIKa, IpoLeypbl U GpyHKUUU. Pa3paboTka U peanusanus MpOCTEHIINX
QITOPUTMOB 00paboTKM WHpOpManuu (peuieHne 3aaady ¢ OJHOMEPHBIM U MHOTOMEpPHBIM
o0beMoM uH(popManuu). UncaeHHble METO/Ibl aHaIM3a OJJHOI'O HEIMHEHHOIro ypaBHEHHUS: TIOUCK
KOpHEW, pelleHHe 3aJauyd OJHOMEPHOW ONTHUMH3alUU (HaXOXKJIEHHE TOYEK MakCcuMyma U
MUHMMYMa (QYHKIMH). MeToJbl CTaTUCTUYECKOH 00pabOTKH pPe3ysbTaTOB M3MEPEHHH OHOMN
BEJIMYMHBI: BBIYUCIIEHUE TOUEUHBIX (CPEIHEro, AUCIIEPCUH, CTaHapTa) U MHTEPBAIbHBIX OLEHOK
CIIy4allHO! BEJIMYUHBI.

3.4. 3ammra nHGOpPMALUH:

AJNropuUTMBI 3alIUTHl HHPOPMALIMU: METO/IbI 3aLUTHI, KOMIIbIOTEPHbIE BUPYCHI U OOpbHOa
¢ HuMmH. [loHsATHE O€30macHOCTH KOMIBIOTEPHON HMH(OpMalMM: HAJISKHOCTh KOMIIbIOTEpA,
COXPaHHOCTb JIaHHBIX, 3alUTa OT BHECEHUS W3MEHEHMH HEYNOJHOMOYEHHBIMU JIMLAMH,
COXpAaHEHHE TalHbl IIEPENUCKM B DJIEKTPOHHOM CeTH. MeTroasl peanu3anuu  3alluThl
uHpOpPMaLlMU: TpPOTrpaMMHbIE, ammapaTHbIE, OpraHM3alUoOHHbIe. McTOpHUs BO3HMKHOBEHUS
BUPYCOB M aHTUBUPYCOB. CIIOCOOBI 3apa’keHus, 3alIUThl U O0pHObI ¢ Bupycamu. OCOOEHHOCTH
paboThl aNTOPUTMOB BHPYCOB: PE3UAECHTHOCTh, IMOJUMOP(UYHOCTh U caMoIIu(pOBaHUE.
KomnreloTepHsle BUpYyCHI, UX cnienuduka U aHTUBUpycHbIe nporpammsl (Kacnepckuii, Dr. Web,
Avast, AVG). CnocoObl mu¢ppoBaHus U nepeaayd MHPOPMALMU HA AaJbHHE PACCTOSHMSL.
OTKpBITHIN U 3aKpHITHIN KTI0UM muppoBanus. JlepparmeHranus qucka.

4 O0beM yueOHOI THCHUIIHHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
CIIMHUIIAX Jacax

Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
KonTaktHas padora (KP): 1,33 48,2
Jlexiuu (Jlek) -
Jlaboparopueie 3ansaTus (J1ao) 1,33 48
CamocrositesbHas padora (CP) 1,67 58,8

Buj koHTpoOJISA: 3a4eT/IK3aMeH 3auer

Bunast yueOHol paboTh

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexuuu (Jlek) -
JlabopaTtopusie 3anstus (J1ab) 1,33 36
CamocrositesnbHas padora (CP) 1,67 44,85
Bua KOHTpoJIsA: 3a4eT/IK3aMeH 3ayer
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Dusuka» (b1.6.07)

1 Heap AuMCUUMIUIMH - TpuOOpeTeHHe CTYyAEHTAaMM 3HAHWW 10 OCHOBHBIM pasjeiam
(GU3MKY U YMEHHIO IPUMEHSTH UX B JPYTUX €CTECTBEHHOHAYYHBIX JIUCHUIUIMHAX.

2 B pe3yibTare wu3y4YeHUs] AMCHUIUVIMHBI O0yYyamoluiicsi MO mporpaMmme
0akaJjlaBpuaTa J0JIKeH:

Obnadamy cnienyronmmu odmenpodeccuonanbHbiMu  KoMrieTeHmmsMu (OITK):

- CHOCOOHOCTBIO HCIIOJI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
npoeCCHOHATIBHON  JEATENbHOCTH, NPUMEHSATh METOJbl MAaTEMAaTHYECKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIIepUMEHTanbHOrO HccneaoBanus. (OITK-2)

- CIIOCOOHOCTBIO HCHOJIb30BaTh €CTECTBEHHOHAYYHbIE 3aKOHBI I IHOHMMAHUS
OKpYsKaromero Mupa u ssieHui npuposr.(OITK-3).

3name:

- (pusmveckre OCHOBBI MEXAaHUKH, (DU3UKHU KOJICOAHHI U BOJIH, DJIEKTPUYECTBA U
MarHeTH3Ma, EKTPOAMHAMUKH, CTATHCTUIECKON (PU3UKH U TEPMOAMHAMUKY, KBAHTOBOU
(07370478

- CMbICIT (PyHIaMEHTAJIbHBIX (PU3NUECKUX 3aKOHOB, IPUHIIUIIOB U MOCTYJIATOB; UX
(GbOpMYyITHUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b NIMPOKOTO Kpyra GU3NIECKUX SIBICHUH ¢ PyHIaMEHTATbHBIMU MPHHIATIAME U
3aKOHaMU (DU3HKHY;

- OCHOBHBIE METO/IbI PELICHUS 3314 110 OMMCAHUIO (PU3NUECKUX SBJICHMUIA;

- METOJIbl 00pabOTKH PE3yNbTaTOB (PUINYECKOTO IKCIIEPUMEHTA.

Ymemo:

- IPUMEHSTh TEOPETUUYECKUE 3HAHUS U IKCIIEPUMEHTAIbHbIE METO/IbI UCCIEAOBAHUS ITPU
pelieHny npodeccnoHaIbHbIX 3a/1a4;

- IPOBOJIUTH Pacu€Thl, OCYIIECTBIIATh aHAJIU3 U Ha OCHOBE ATOr'0 JIe1aTh 00OCHOBAHHBIE
BBIBOJIBI,

- aHAJIM3UPOBATh PE3yJIbTAThl HAOIIOAEHUI U HIKCIIEPUMEHTOB C IPUMEHEHHUEM
OCHOBHBIX 3aKOHOB U NPUHIUIIOB (PU3UKU;

- OTIPENIENATh XapakTep PU3NUECKUX MPOLECCOB M0 KOMILIEKCY SKCIIEPUMEHTAIbHON
uH(pOpMalliy Py MOMOIIM rpaUuKOB, TAOJIUI U ypaBHEHMI;

- IPEJCTABIATh 00pab0TaHHYIO HKCIIEPUMEHTAIBHYIO U TEOPETUYECKYI0 HH(POPMALIUIO B
YCTHOM ¥ MMUCbMEHHOM (JopMe, B TOM YHUCIIE C UCIIOJIB30BAaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOTHUM.

Braoemy:

- HaBBIKAMU PabOThI C IUPOKUM KPYroM (hU3HYeCcKHX MpUOOPOB 1 000py10BAHHUS;

- HaBBIKaMU 000CHOBAHUS CBOUX CYXKJIEHHUU U BHIOOpA METO/1a UCCIIEOBAHUS.

3 Kpartkoe cogep:kanue IUCUHIIUHBI:

Cemectp 2

Bsenenue

[Tpenmet puznku. MeToap! HU3MUECKOr0 UCCIIEIOBAHUS: OBIT, TUIIOTE3a, SKCIIEPUMEHT,
Teopusl.

1. ®u3nyeckue OCHOBBI MEXAHUKH

[Tpenmer kunemaTuku. Ilepememienne, ckopocts, yckopenue. Kunemarnueckue
XapaKTepUCTUKHU BpalllaTeIbHOTO JABMKeHUs. 3akoHbl HbroTOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBuKeHMe Tena NepeMEHHOM Macchl. 3aKOH BCEMUPHOTO TATOTEHUs. [|BUKEHUE Tena
nepeMeHHOM Maccel. Y paBHeHns Memepckoro. @opmyina Llnonkosckoro. Yopyruii u
HEYyNpYruil yaapsl mapos. MOMEHT HHEPLUU MaTEPUAIBHONU TOYKHU U TBEPAOIO TEa.
KunemaTtuka rapmonndeckux konebanuid. Jluddepenimanbaoe ypaBHEHHE TaApMOHUYECKIX
kosiebanui. [ToHsITHE 0 3aTyXalOMUX U BBIHYKACHHBIX KoJieOaHUsIX. BoIHOBOE IBMKEHUE.
BoaHBI IPOAOIBHBIE U TONIEPEYHBIE.

2. OCHOBBI MOJICKYJISIPHOM (pr3UKH
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DeMeHTHl TEPMOJMHAMUKY U (pu3nueckoi KuHeTHKH. MneanbHblii ra3. Pacnipenenenue
bonwsimMana u ero obmedusnueckuii cMpici. PeanpHblii ras. YpaBuenue Ban-nep-Baanbca.
TepMmoanHaMuyeckuii MeTo]] B pusnke. PaBHOBecHBIC cocTosiHUS. Hauana TepMoqHaMUKH.
[{uKpl. DHTPOMHKS U €€ CTaTUCTUYECKOE ToJIKOBaHUE. SIBnenue nepenoca. {uddysus. 3akon
®uxka. TennonpoBogHocTh. 3akoH Pypbe. BHyTpenHee TpeHue (Bsi3kocTh). 3akoH HbroToHa.

3. DIEKTpOCTaTUKA U MOCTOSHHBIN 3JIEKTPUUYECKHUI TOK

3akon Kynona. Teopema Octporpazackoro-I'aycca. Junoins. {usnekTpuku B
3JIEKTPOCTATHYECKOM I10JI€.

Cemectp 3

1. DaekTpoMarHeTu3m

3akon Amrnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenua. Maruetuku.
DJIeKTpOMarHuTHas MHAYKUIKS. Y paBHeHUE MakcBea.

2. Onrtuka

Wnrepdepennus Bonu. Judpaxius BonH. [lonspusanus BonH. TernoBoe u3nydeHue.
3akon Kupxroda. ['mnoresa [Tnanka. KBanToBOE 00BsICHEHHE TEIIIOBOTO U3ITydeHUS. DPheKT
Komnrona. SAnepnas moaens aroma. [loctynarst bopa. Atom Bogopozaa no bopy.

3. DneMeHTHI KBAaHTOBOW (hM3UKH

I'mnoresa ne bpoiuist. Bonnosoe ypasHenue llpeaunrepa 1uist CTalMOHAPHBIX
cocrosauii. OneiTel Ll Tepna-I'epiaaxa. MHoroanekTponHsiid atoM. Dddexr 3eemana. [Tpuniun
[Taynu. KBanToBbIE cTaTucTHUECcKuE pacnpeneneHus boze-Oinmreitna u ®epmu-/lupaxa.
®ononsbl. 3akonsbl Jlebast u DiiHIITeITHA. XapaKTepUCTHKH Sapa: 3apsill, Macca, SHEPTUs CBS3U
HYKJIOHOB. SlnepHble peakuuu. @yHIaMEHTAIbHbBIE B3AUMOJICHCTBHS U1 OCHOBHBIE KJIACChI
AJIEMEHTAPHBIX YaCTHII.

4 O0beM yueOHOi TUCIUIIHHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
SIMHMIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 10,0 360
KonTaktHas padora (KP): 3,56 128,8
Jlexmm (Jlek) 1,33 48
Jlaboparopusbie 3ansTus (J1ad) 0,89 32
[Tpaktnueckue 3anstus (I13) 1,33 48
CamocrositesibHas padora (CP) 4,44 160
Buja koHTpoJsi: 3a4er / IK3aMeH 2,0 dlaamen
' (71,8)

B Tom umncie nmo ceMecrpam:

2 cemecTp
O0mas TpyA0eMKOCTh B ceMecTpe 40 144
KonrakTHas padora (KP): 1,33 48,4
Jlexmm (Jlek) 0,44 16
JlaGopatopusbie 3ansTus (J1ab) 0,44 16
[TpakTueckue 3anstus (I113) 0,44 16
CamocrositeanHas pa6ora (CP) 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 1,0 sx3ameH(35,6)
3 cemecTp
OO0masi Tpy10eMKOCTh B CeMecTpe 6,0 216
KonraktHas pa6ora (KP): 2,22 80,4
Jlexmum (Jlek) 0,89 32
JlaGopatopusbie 3ansTus (J1ad) 0,44 16
[Tpaxtrueckue 3ansatus (I13) 0,89 32
CamocrtositesbHas padora (CP) 2,78 100
Buja xkoHTpoOJISI: 3a4eT / IK3aMeH 1,0 sk3ameH(35,6)
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Bunbr yue6HOM paboThI B 3auetnrix | B acTtpoHoMm.
eIMHUIIAX gacax
O0mas TPyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIaHY 10,0 270
KonTaktHas padora (KP): 3,56 96,6
Jlexmm (Jlek) 1,33 36
Jlaboparopusie 3ansTus (J1ad) 0,89 24
[Tpaxtrueckue 3ansatus (I13) 1,33 36
CamocrositesibHas padora (CP) 4,44 120
Buja xoHTpOJISi: 3a4eT / IK3aMeH 2,0 IK3aMEn
) ' (53,4)
B ToM umciie o cemecTpam:
2 ceMecTp
Oo0mas TPy10eMKOCTh B CEMeCTpe 4,0 108
KonraktHas pa6ora (KP): 1,33 36,3
Jlexumn (Jlek) 0,44 12
JlabopaTtopusbie 3ansatus (J1ab) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,44 12
CamocrositesibHas padora (CP) 1,67 45
Bua xonTpoJ: 3auer / 3K3aMeH 1,0 JK3aMen
) ' (26,7)
3 cemecTp
Oo0mas TPy10eMKOCTh B CEMeCTpe 6,0 162
KonraktHas pa6ora (KP): 2,23 60,3
Jlexmu (Jlek) 0,89 24
JlabopaTtopusbie 3ansatus (J1ab) 0,44 12
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP) 2,77 75
Buja KoHTpOIsA: 324€eT / IK3aMeH 1,0 rIameH
) ' (26,7)

AHHOTaN U padoyeil MPOrpaMmMbl JIUCHUTIIHHBI

«Oo6mast u Heopranuueckasi xumus» (51.5.08)

1 Ieab AMCHMIUVIMHBI - TpHOOpETeHHE 3HAHUNH M KOMIETEHIMH, (popMUpOBaHUE
COBPEMEHHBIX IPECTaBICHNUN B 00JaCTH TEOPETUUYECKUX OCHOB XUMHMU U XUMHUHU AJIEMEHTOB.

2 B pe3yabrare wu3y4YeHHS] AUCHUIVIMHBI 00y4YaloIIMiicd MO Mporpamme
0akaJjlaBpUaTa J10JIKeH:

Obaaoams cnepyroumu oomenpodeccnonansubiMu koMieteHusamMu (OI1K):

— CIIOCOOHOCTBIO HMCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLUUIUIMH B
npoeCCUOHATIBHON  JEATENbHOCTH, MPUMEHSATh METOJbl MaTeMaTHYeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepUMeHTanbHoro uccnenaoBanus (OITK-2);

— CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI  JUIA
NOHUMAHHsI OKpYXKaromiero Mupa u siieruit mpuposl (OT1K-3).

3nams.

—  DIJIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYII;

— OCHOBBI TE€OpHUU XMMHMUYECKON CBA3M B COCIMHEHUSAX Pa3HBIX THUIIOB, CTPOEHUE
BElIECTBa B KOHJEHCUPOBAHHOM COCTOSIHUU;

—  OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKHUX MPOLIECCOB U XapaKTEPUCTUKHU
PAaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl OIIMCaHMsI XUMUYECKMX PAaBHOBECHI B PACTBOPAX AJIEKTPOJIUTOB,

— CTPOEHHE U CBOMCTBA KOOPAUHALIMOHHBIX COCTUHEHUI;
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— XUMHUYECKHUE CBOMCTBA AJIIEMEHTOB PA3JIMYHBIX TPy MEPUOIUUECKON CUCTEMBI U UX
BaXKHEUIIINX COCTUHEHUH.

Ymems:

— BBIIOJIHATh OCHOBHBIE XHMHMYECKHE OIEpalUH, OMNPENEsATh TEPMOJUHAMUYECKHE
XapaKTEPUCTUKU XUMUYECKUX PEAKIIUNA U PaBHOBECHBIC KOHIIEHTPAIIMH BEIIECTB;

— HCIIOJb30BATh OCHOBHBIE XMUMHUYECKHE 3aKOHbI, TEPMOJUHAMUYECKHUE CIIPABOYHBIC
JaHHBIC IS PEeIIeHUsS TPOPECCHOHATBHBIX 3a/1a4;

— MPOTHO3UPOBATH BIMSHUE PA3TUYHBIX (DAaKTOPOB Ha pPaBHOBECHE B XUMHYECKHX
peakiusx.

Braoems:

— TEOPETUYECKUMHU METOJAMH OIMCAHUS CBOMCTB IMPOCTBHIX M CIIOXKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOEHUS HMX aTOMOB M IIOJIOXKEHHS B IEPUOJUYECKONM CHUCTEME
XUMUYECKHUX AJIEMEHTOB;

— DKCIEPUMEHTaJbHBIMA METOJIaMU OMNPEIEICHUS HEKOTOPHIX (PUIUKO-XUMUYECKUX
CBOWCTB HEOPTaHUYECKUX COCIMHEHUN.

3 Kparkoe conep:kanue TUCIUINIHHBI

CtpoeHue aTOMOB U MEPUOIUYECKHI 3aKOH.

BonHoBbIe cBoMicTBa MaTepuaibHBIX 00bEKTOB. YpaBHeHue Ae bpoitnga. CooTHomieHue
HeonpeneneHHoctei ['elizenoepra. [lonsTue o kBaHTOBOM Mexanuke U ypaBHenuu lllpenunrepa.

CoBpemenHas (HopMynHpOBKa MEPUOAMYECKOro 3akoHa. [lepuoanueckas cuctema u ee
CBSI3b CO CTPOCHHUEM aTOMOB. 3arllOJIHEHHUE DJIEKTPOHHBIX CJIOEB M OOOJIOYEK aTOMOB B
nepuoauueckoit cucrteme siemMentoB J[.M. MengeneeBa. CteneHu okucieHus. Baxueine
OKHCIIUTENN U BOCCTAaHOBUTENU. BakHeiine cxeMmbl MpeBpaIieHusl BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMIX.

XUMHUECKas CBSA3b U CTPOECHUE MOJIEKYIL.

KoBasieHTHast CBsI3b, OCHOBHBIEC TOJIOKEHUSI METO/Ia BAJICHTHBIX CBs3el. PaccMoTpeHue
CXEM TEepPEKPhIBAaHMS aTOMHBIX OpOMTANEC MpU 0O0pa3oBaHUU CBs3e B MoJiekysax. OCHOBHbBIE
MOJIOKEHUs MeTo1a MoJieKylsapHbIx opoutaneii (MO JIKAO). O6miue cBeeH!sI 0 KOMITIEKCHBIX
COCIMHEHUSX, UX CTpoeHue. MEeXMONCeKYJIspHas U BHYTPUMOJICKYJIApHAs BOJOPOJHAS CBS3b.
Honnast cBsi3b Kak TMpeAeNbHBbIN clydyail KOBaJeHTHON cBsizu. OOIIMe MpenCcTaBICHUS O
MEXMOJIEKYJIIPHOM  B3aMMOJICUCTBUHU: OPUEHTAIIMOHHOE, WHIYKIIMOHHOE, JHCIEPCHOHHOE
B3aUMO/ICHCTBUSI.

DHepreTuka peakinii 1 XAMUYECKOE paBHOBECHE.

[ToHsiTHE O XMMHUYECKOH TepMOJWHAMHUKE, TEPMOAMHAMHYECKHE (DYHKIHUU COCTOSHUS
(xapakTepuctuyeckue (¢QyHKIOUHM). XHUMHYECKOe paBHOBecue. VCTMHHOE M Kaxylieecs
paBHOBecus. KoHCTaHTa XMMHUUYECKOrO0 paBHOBECHS. DJIEKTPOXMMUUYECKHE MPOLECCHI, MOHSATHE
00 AJIEKTPOJHBIX MOTEHIIMATAX. DJIEKTPOJBIDKYINAS CHUJIAa OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii U KpUTepUd CaMONIPOU3BOILHOTO MPOTEKAHUSI MPOLIECCOB.

PaBHOBecus B pacTBOpax.

[Ipomeccrl, compoBOXKTAIOIIME  OOpa3oBaHWE  JKHAKUX  HCTHUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLMHUPOBAHHBIE SJIEKTPOJIMTHIL.
Crenenp aucconuanuu. KoHcranTa auccounanuu. PaBHOBecHe B CHCTEME, COCTOAIICH U3
HACBIIIEHHOTO0 PacTBOpa MaJOpPacCTBOPUMOTIO JJIEKTPOJIUTAa M €ro KpucramuioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX CO€IMHEHU. PaBHOBecHe nucconuanuy BOAbl, HOHHOE MTPOU3BEICHNE
BO/JIbI M €r0 3aBUCUMOCTB OT TeMrieparypsl. [lkana pH. 'naponus comnen.

CKopoCTh peakuuii U KaTaius.

[lonsatue o xumuyeckoil kuHeTuke. OAHOCTAIUMUHBIE M CJIOXKHBIE pEAKIHMH. 3aKOH
JIEeUCTBYIOINUX Macc. KOHCTaHTa CKOpOCTH peakiuu. MOJNEKYISIpPHOCTh U TOPSAOK pPEaKIIHH.
3aBUCUMOCTh CKOPOCTH PEAKIUU OT TEMIEPATypbl; HHTANbIHUS AKTUBALMHU. [ OMOTeHHBIN U
TreTepOTCHHBIN KaTalu3.

Xumuda S- U P- 2JIEMEHTOB. BOgopoa-nepBbIii 3JIEMEHT MEPHOIUYECKON CHCTEMBI, €ro
JIBOMCTBEHHOE TMOJOXKEeHUEe. JneMeHThl 1 - 2 u 13 - 18 rpynm mnepuoguyeckol CHCTEMBI.

30



3aKOHOMepHOCTI/I B HM3MCHCHHH  3JICKTPOHHBIX

KOH(UTyparui,

BCJIIMYHH

pannycos,

QJICKTPOOTPULATCIILHOCTU W SHCPIrUuh HMOHHU3AlWU aTOMOB. TunuyHple CTEIEHU OKHUCIICHHUS.
XHUMHUYECKHE CBOMCTBA IMMPOCTBIX BCUICCTB. 3aKOHOMepHOCTI/I B CTPOCHHHU U CBOICTBaX OCHOBHBIX

THUIIOB COCHHHGHHﬁ. HpI/IpO,Z[HBIe COCIMHCHUA, ITOTYYCHHUE U IIPUMCHCHUC.

Xumus d- u f- 3meMeHTOB.

OnemeHThl 3-12 Tpynn NepUoOIUYECKOM CUCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHUU
AIIEKTPOHHBIX KOH(PHUTYpaAIUi, BEIMYUH PATUyCOB, SHEPTHH HOHU3AIUH, XaPAKTEPHBIX CTEIECHEH

OKHUCJICHUS, KOOPAHMHAIMOHHBIX YHCCJI aTOMOB.

HpI/IpO,Z[HbIe COCAMHCHUA, IIOJIYYCHHE U

COIIOCTAaBJICHUEC (1)I/ISI/II-I€CKI/IX 1 XMUMHUYECKHUX CBOMCTB IMPOCTBIX BCUICCTB. CTpOGHI/Ie U CBOICTBa

OCHOBHBIX TUIOB coenuneHuid. OcobennoctH f- aeMeHToB.
4 O0beM yueOHOH THCHHMILINHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHHIIAX gacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IUIAHY 12,0 432
KonTaktHas padora (KP): 4,45 160,8
Jlexmm (Jlek) 1,78 64
JlaGopaTtopHsbie 3ansatus (J1ab) 1,78 64
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositesbHasi padora (CP) 5,55 200
Bua xonTpoJs: 3auer / 3K3aMeH 2,0 IK3AMEH
(71,2)
B Tom yuciie mo cemecTpam:
1 cemecTp
O0mas TpyA0eMKOCTh B ceMecTpe 7,0 252
KonTaktHas padora (KP): 2,67 96,4
Jlexmm (Jlek) 0,89 32
Jlaboparopusbie 3ansTus (J1ad) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,89 32
CamocrositeanHas padora (CP): 3,33 120
IK3aMeH
Buja koHTpoJIsi: 3a4er / IK3aMeH 1,0 (35,6)
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KounraktHas padora (KP): 1,78 64,4
Jlexmm (Jlek) 0,89 32
JlaboparopHsbie 3ausaTus (J1ad) 0,89 32
IIpaktuueckue 3anstus (I113) -
CamocrositesibHas padora (CP) 2,22 80
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 drsaMen
(35,6)
Bunsl yueOHoI paboThI B 3agernbix | B actponoM.
CIMHUTIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 12,0 324
KonraktHas pa6ora (KP): 4,45 120,6
Jlexmm (Jlek) 1,78 48
JlaGopaTtopHsbie 3ansatus (J1ab) 1,78 48
[Tpaxtrueckue 3ansatus (I13) 0,89 24
CamocrtositesbHas pa6ora (CP) 5,55 150
Buja xkoHTpoJisi: 3a4er / 3k3aMeH 2,0 sk3ameH(53,4)
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IIpooonsicenue mabauyvl

Bunpl yaeOHoI paboThI B 3auetHpix | B actpoHOM.
eIMHUIIAX qacax
B ToM umciie o cemecTpam:
1 cemecTp
OO0mas TPy10eMKOCTh B CeMeCTpe 7,0 189
KonraktHas pa6ora (KP): 2,67 72,3
Jlexiuu (JIek) 0,89 24
Jlaboparopueie 3ansTus (J1ad) 0,89 24
[Tpaxtrueckue 3ansatus (I13) 0,89 24
CamocrosiTeabHas padora (CP): 3,33 90
Buj koHTpoJsi: 3a4eT / 3K3aMeH 1,0 dlamen
' (26,7)
2 ceMecTp
Oo0mas TPy10eMKOCTh B CEMeCTpe 5,0 135
KonTaktHas padora (KP): 1,79 48,3
Jlexmm (Jlek) 0,89 24
Jlaboparopusie 3ansTus (J1ad) 0,89 24
[Tpaktuueckue 3anstus (I13) -
CamocrositesbHas padora (CP): 2,22 60
Bupa xoHTpoJIsi: 3a4eT / 3k3aMeH 1,0 draamen
' (26,7)

AHHOTAaIUs padoyeil MPOrpaMMbl AU CHUIIIMHBI
«Opranuyeckasi xumus» (51.5.09)

1 Heap AUCHUNIMHBI — IPUOOpPETEHUE CTYIEHTAMU 3HAHUN O CTPOEHUU OPTaHMYECKUX
COCIMHEHUI, OCHOBHBIX XHMHUYECKHMX CBOWCTBAaX pa3JIMYHbIX KJIACCOB OPraHMYECKUX

COGI[I/IHGHI/Iﬁ U MCTOAaxX X IMOJTYYCHUS, KaK MPOMBIIIJICHHBIX, TaK 1 na60paTopHHx.

2 B pe3yabraTre H3yYeHMs IMCHHMILUIMHBI O00ydaloluiicss MO Nporpamme
O0akajlaBpHaTa J0JIKeH:

Obnaoams cnepyroummu o6mekynbTypHbiME (OK) u obmenpodeccrnonaabHbIMU
komrnereHusmu (OI1K):

- COCOOHOCTBIO paboTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCIPUHUMATE COLMAJIbHBIE,
ITHUYECKHE, KOH(PECCHOHANbHBIE U KYIbTypHBbIe pasinuus (OK-6);

- CIIOCOOHOCTRIO K CaMOOpraHu3aliuu u camoodpasosanuto (OK-7);

- CIIOCOOHOCTBIO  WCIIOJIB30BAaTh  OCHOBHBIE 3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B MPO(ECCHOHANBHOM /EATENIbHOCTH, MPUMEHSTh METOJbl MaTEeMaTHYECKOTO
aHaM3a M MOJICITUPOBAHHS, TEOPETHUECKOTO M OKCIEPUMEHTAIBHOTO HCCIIEIOBaHUS
(OIIK-2);

- CHOCOOHOCTBIO HCITOJIB30BAaTh OCHOBHBIC E€CTECTBEHHOHAYYHBIC 3aKOHBI IS
NOHUMaHHsI OKpY Karouiero Mupa u sisnernit npupoasl (OI1K-3).

3namo:

— TEOPETHUYECKUE OCHOBBI CTPOEHUS M CBOMCTB pa3jIMYHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUH;

— CIOCOOBI TOJTYYEHUSI U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKHUX
COCIMHEHMH;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHUSI OPTAaHUYECKUX PEAKIIHA;

Ymems:

— TPUMEHATh TEOPETUYECKHUE 3HAHHS JUIsI CHHTE3a OPraHMYeCKHX COCIMHEHUI
pa3IMYHBIX KJIACCOB;
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— AQHAJIM3UPOBaTh M TPEICKA3bIBaTh PEAKIMOHHBIE CBOWCTBA OpPraHUYECKHUX
COCIUHCHMI,

— COCTAaBJIATh CXEMbI CUHTE3a OPTaHUYECKUX COCAUHEHUH, 3aJaHHOTO CTPOEHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYPhl M KJIAaCCHU(PHUKALIMN OPraHMUECKUX COCTMHEHUII,

— OCHOBHBIMH T€OPETHYECKUMU MIPEACTABICHUSIMU B OPraHUYECKON XUMUH,

— HaBBIKAMH OOOCHOBAHMS PAIMOHAIBHBIX CIIOCOOOB MOJYYEHHUS OPTraHUYECKHX
BEILECTB.

3 Kpartkoe cofep:kaHue AU CHUITAHBI

Homenkiarypa opranudeckux coeauHeHHd. Teopuss XUMHUYECKOro CTPOCHHS U
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBaneHTHOR cBsa3u. Dopmynsl Jlptouca.
®opmanbHbiii 3apsana. OddexTor 3amectutencii. [IpoMexyToyHbIE COETUHEHUS W YaCTHIIBI
OpraHMYECKUX peakUMsIX. OHepreTudeckas JadarpaMMa peakiuu. MexaHu3M peaklMH.
Crepeounsomepusi, €e BUIbl U 0003HAYCHHUS.

AmudaTtndeckne coequHeHHs. HacelllieHHBIe ¥ HEHAChIeHHBIe YB. AJkaHsI,
[UKIIOANIKAaHbI, aJKEHBI, AJIKUHBI, MOJUEHBI (AMEHBbI). B KaXXIOM Kiacce paccMaTpUBAIOTCS
CIIEAYIONINE pa3JeNibl: HM30MEpHs, HOMEHKIATypa, (u3uuecKkue M XHMHUYECKHE CBOWCTBa,
crocoObl oyyeHusi. MexaHU3Mbl peakiuid. JHepreTuueckas [uarpaMmma peakimii.

Apomaruueckue coeuHenus. Teopun apomarnyHoctu. CoenuHeHust 0€H30IbHOIO psijia.

N3omepus. Homenknarypa. CrnocoObl monydeHus. XUMUYECKHE CBOMCTBa. BiusHue
3aMecTHTeNel B OEH30JbHOM KOJIBLIE Ha HAINPaBICHHE M CKOPOCTh PEAKIHH 3JIEKTPOPHUIHLHOTO
3aMEILEHHUS.

4 O0beM yueOHOH TUCHUILTUHBI

Bunast yue6HoI paboThI B 3aueTHBIX B akagewm.
SIMHATIAX yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonraktHas padora (KP): 1,33 48,2
Jlexumn (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositeanHas pa6ora (CP) 1,67 59,8
Bujx koHTpoJs: 3a4eT/IK3aMeH 3a4eT ¢
OLICHKOM
Bugpsl yaeOHOM paboThI B 3auerHbIX B actponom.
SIMHATIAX yacax
O0mas TPyA0EMKOCTh JMCHHIIIHHBI 10 Y4eOHOMY IIAHY 3,0 81
KonrTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesnbHas padora (CP) 1,67 44,85
Buj koHTpoOJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUIIMHBI

«Dusznyeckas xumus» (51.5.10)

1. [eab AUCHUNIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIPAaBIISIOIINX
XOJIOM XHMHYECKOTO TMpoIliecca, MOoKa3aTh 0O0JacTH MPHIOKEHUS ITHX 3aKOHOB U HAYYUTh
CTYJEHTa TPAMOTHO MPHUMEHSTh UX MPU PEIICHUN KOHKPETHBIX TEOPETUUECKUX U MPAKTUYECKUX
3az1ad.

2. B pe3yabTaTre uH3yYeHHs JUCUHMILIMHBI OOyYAOIIMHCH 1O MporpamMme
0akaJlaBpHaTAa J0JI/KEH:
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Obaaoams crienyromumu obmienpodeccruonanbHbiMu Komnerennusmu (OI1K):

- CIIOCOOHOCTBIO  HCIOJIb30BAaTh  OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAYUYHBIX
JUCIUIUIMH B TPO(ECCHOHATBLHOW JIEATEIBHOCTH, MPUMEHATH METOABl MaTeMATHYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U dKCIIepuMeHTaIbHOro uccienosanus (OI1K-2);

- CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JUIS
NOHUMAaHHsI OKpYXKaromiero Mupa u sisnernit npupoasl (OI1K-3).

3namo:

- OCHOBHBIC 3aKOHBI (PU3NICCKON XUMHUH, B3aUMOCBS3b (DU3MYECKUX U XUMUIECKHIX
XapaKTEpUCTHK IIPOLIECCa;

- MyTU OIpEAeTCHUs] BAXKHEHIIMX XapaKTePUCTHUK XUMHUYECKOTO DPaBHOBECHS
(KOHCTaHTBHI PaBHOBECHS, PAaBHOBECHOT'O BbIXOJA MPOJYKTA, CTEIIEHU MpPEBpaIleHUs UCXOIHBIX
BEIIECTB) U BIMSHUS Pa3IUIHBIX (DAKTOPOB HA CMENICHUE XUMHYECKOTO PABHOBECHS;

- YCIIOBUSI YCTaHOBJICHUS (PA30BBIX PaBHOBECUH B OJHO- U MHOTOKOMIIOHEHTHBIX
CUCTEMax, BO3MOKHOCTH pa3/IeJICHHS CIOKHBIX CHCTEM Ha COCTABISIONINE KOMIIOHEHTHI,

- TEPMOJAMHAMUYECKOE OIHUCAHUE CBOMCTB HJICAJIbHBIX M HEHUJICAJTbHBIX PACTBOPOB,
MOAXOAbI K HAX0KICHUIO TapIIHAIbHBIX MOJIIPHBIX BETMYMH KOMIIOHEHTOB pacTBOpa.

Ymems:

- NPUMEHITh  TEOPETUYECKHUE 3HAHHUA U OKCIEPUMEHTAIbHBIE  METOMbI
uccienoBaHus PU3NYECKON XUMHH MPH PEIIeHUH MPO(heCcCHOHANBHBIX 3a/1a4;

- IIPOBOAUTH TEPMOJMHAMUYECKHE PACUYEThl, OCYIIECTBIATh AHAIU3 U HAa OCHOBE
3TOTO J1eaTh 000CHOBAHHBIE BBIBOJIHI,

- Mpe/ICKa3blBaTh M HAaXOAWTh ONTHUMAJbHBIC YCIOBUSI MPOBEICHUS XUMHUYECKOTO
IpoLecca ¢ HeNlblo MOIyYeHUs] MaKCUMaJIbHO BO3MOKHOT'O BbIX0/1a HMHTEPECYIOIIEr0 IPOAYKTA;

- MIPEJICTaBIATh JaHHbIE Ja00PATOPHOTO MCCIe0OBaHUs B rpaduueckoit popme u Ha
OCHOBE TMOJYYEHHBIX 3aBUCHUMOCTEH OMNPENENATh COOTBETCTBYIOIIHME TEPMOJAMHAMUYECKUE U
KHHETHYECKUE XapaKTEPUCTUKN XUMHYECKOW CUCTEMBbI U XUMUYECKOTO MTPOIIeCCa;

- MPOBOJIUTh AHAIN3 M KPUTUYECKHU OLICHUBATH MOJYyYEHHBIE SKCIEPUMEHTAIbHbBIC
JIaHHbIE, 00001IaTh U JeNaTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX TEOPETHMUECKUX METOJ0B (U3MYECKON XUMHUU IS
pElIeHUs] KOHKPETHBIX HCCIEN0BATENbCKUX 3a/1a4;

- HaBbIKAMU  OIpPEJENIEHUS COCTOSHUS paBHOBECHS U  CaMOIPOU3BOJIBHOIO
HaIpPaBJIEHUsI XMMUYECKOT0 MpOIiecca;

- nprueMaMu OOpaOOTKHU TOJIYUYEHHBIX OMBITHBIX JaHHBIX JJIs BBISBICHUS U
YCTaHOBJICHHSI B3aMMOCBSI3€H MEXIy TEPMOJMHAMUYECKHUMH CBOWCTBAaMU U (PU3NYECKUMU
napaMeTpamH Mpoliiecca;

- 3HAHUSMH OCHOBHBIX 3aKOHOB (DU3MYECKOW XMMHUU Ui COAEPIKATEIHHOM
MHTEpIpPETALU TEPMOAMHAMUYECKUX PACUETOB.

3 Kparkoe coaep:xaHue TUCUUILIHHBI

Xumuyeckass TepMoAMHAMHMKA. 1-plif W 2-0ff 3aKOHBI TEPMOJWHAMHKH, IOCTYJAT
[Tnanka. B3aumMocCBs3p TEMIOTH, paOOTHI W M3MEHEHMs] BHYTPEHHEH SHEpPTUHM B TMPOIECCaxX C
ydacTueM WujaeaqbHoro rasa. TemmoéMkocTh TBEPABIX. JKUIKMX M Tra3000pa3HBIX BEIIECTB.
Tepmoxumusi. Berancnenue TermioBbIX d()PEKTOB XUMUUYECKHX PEAKIHMM, MPOIEccoB (Ha30BBIX
MEPEeX0JI0OB, PACTBOPEHHS] U IPYrHX (PU3UKO-XUMHUUYECKUX TMporeccoB. JHeprusi [mbbca u
sHeprust ['empMrospia Kak KPUTEPUU HAMPaBICHUS XUMHYECKOTO Tmporecca. Pacuér
a0CONIOTHOW DJHTPONUU. XUMHUYEeCKoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO PAaBHOBECUS H
MeTOJbl €€ pacuéTa M SIKCHEPUMEHTAIbHOIO ompezesieHus. PaBHOBECHBIH BBIXOJ MPOAYKTA,
BIIMSIHUE J1aBJICHUS, TEMIIEpaTypbl, NPUMECH HHEPTHOTO Tra3a Ha pPaBHOBECHBIM BBIXO/I.
VYpaBHenus: u3otepmbl U u300apel Bant-T'odda. Crarucruueckas tepmoauHamuka. Pacuér
TePMOJMHAMHUYECKHUX (YHKITHI Ha Oa3e MpeCTaBICHU O CyMME MO COCTOSTHHSIM.
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@da30Bble paBHOBeCHS] B OJHOKOMIIOHEHTHBIX cHcTremax. (Da3oBble MEpexoabl U
(azoBas quarpaMMa COCTOSIHUSA Uil OJIHOKOMIIOHEHTHBIX cucTeM. TpolHas Touka. YpaBHEHUE
Knaneiipona-Knaysuyca. 3aBUCHMOCTb JaBJI€HHMsI HACBILIEHHOI'O Iapa OT TEMIIEpATyphl.
Omnpeznenenue TepMoauHamMHuyeckux (yHKIMH mpouecca (a3oBoro mnepexona.Kpuruueckas
TEeMIIeparypa.

TepmonnHamuueckass Teopusi pacTBopoB. Kinaccudukanus pactBopoB. CrocoOb
BBIpOKEHHUS COCTaBa pacTBopa. l[lapumanbHble MONApHBIC BeNWYMHBL. YpaBHeHus [uOOca-
Mrorema. MpneanbHble pacTBOpbl. TepMoauHaMuyeckue (GYHKIUU CMEIIEHUS Ul UAealbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pazOaBiieHHbIe pacTBOpHI, 3akoH ['eHpu. HemneanbHbie
pacTBOpBI,  IIOJIOXKUTEIBHBIE M OTPUUATEIBHBIE  OTKJIOHEHMs OT  3akoHa Payis.
TepMoaMHAMUYECKOE OINMCAaHWE HEWJCAIBHBIX PACTBOPOB, AKTUBHOCTb, KOI(P(UIMEHT
akTuBHOCTH. KosumratuBHble CBOMCTBA pacTBOPOB HENETYYMX BELIECTB B JIETYy4EM
pactBopuTene. Kpuockonus, 30ymrockonus. OcMOC, 0CMOTHYECKOE JIaBIICHHE.

da30Bbl¢ PABHOBECHS B MHOIOKOMIIOHEHTHBIX CHCTeMaXx. J(marpaMMmbl «JaBlcHHE-
COCTaB», «TEMIIEPATypa-COCTaB», «COCTAB I1apa-COCTAB IKUAKOCTU» I HUACAIbHBIX U
HEeHJIeJIbHBIX pacTBOpoB. 3akoHbl ['nb66ca-KonoBanoBa, A3zeorponus. DPU3MKO-XMMHUYECKHE
OCHOBBI pa3JeNICHHs KHUIKUX CMeceld, pekTuukarms. OU3NKO-XUMAYECKHA U TEPMUYECKUN
aHanu3. Pa3nuyHble TUIIBI AMAarpamMM IUIaBKOCTH. DBTeKTUKA. [IpaBuio (a3 u nmpaBuio peryara.

4 O0beM yueOHOH THCHHMIIINHBI

Bunet yueGHoii paboThl B 3aueTHBIX B akagewm.
CTMHUTIAX gacax
OO0masi TpyA0eMKOCTh JUCIHUIIJIUHBI M0 Y4eOHOMY IJIAHY 5,0 180
KonraktHas pa6ora (KP): 1,78 64,4
Jlexmu (Jlek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrosiTesibHas pagora (CP) 2,22 80
Bujx koHTpOJIS: 3a4eT/IK3aMeH 10 IK3aMeH
’ (35,6)
Bunel yue6HoI paboTh B 3auernsix | B actponowm.
eIMHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 35
KonrakTHas padora (KP): 1,78 48,3
Jlexruu (JIek) 0,89 24
[Tpaktnueckue 3anstus (113) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
Bujx koHTpoOJs: 3aUeT/IK3aMeH 10 IK3aMeH
’ (26,7)

AHHOTaNUs y4eOHOH NPOrpaMMbpl JUCHHUILIMHBI
«Komnougnas xumus» (b1.b.11)

1 Heap aucHUNIMHBI — O3HAKOMJICHHE CTYJEHTOB C OCHOBAaMU TEPMOAMHAMUKHU
MOBEPXHOCTHBIX SIBJICHUM, CIIOCOOAMHU TIOJYYCHHS W BAKHEUIIMMHU CBOWCTBAMH JUCIEPCHBIX
CHUCTEM.

2 B pe3yabTare wu3y4YeHUs] AMCHUIUVIMHBI O0YyYalOlIWiicsi MO TporpaMmme
0akajaBpHUaTa q0JIKEH:

Obnaoame cnenyrommmu oodmenpodeccnoHanbHbIME KoMmrteTeHIusiMu (OI1K):

- CIIOCOOHOCTBIO HCIIOH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX JHUCHIUILIINH B
npodecCHOHANBHOM  AEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTH4YecKoro aHajiu3a |
MO/JICTMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMEHTaIbHOTO HccinenoBanus (OIMK-2);

- CITIOCOOHOCTHIO HCTIOIH30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI 1711 TOHUMAaHUS
OKpyXarouiero Mupa u sinennit npupoasl (OI1K-3).
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3namey:

- OCHOBHBIC TMOHSTHS M COOTHOUICHHSI TEPMOJWHAMUKHU TOBEPXHOCTHBIX SIBICHUN
(TepMOaMHAMUKa IIOBEPXHOCTHOIO CJOS; aJAre3us, CMauMBaHUE U pAaCTEKaHHE >KHUIKOCTEW;
JTUCIIEPCHOCTh U TEPMOAMHAMMYECKHE CBOMCTBA Tel; acOpOIus Ta30B U MapoB, aJcopOLus U3
pacTBOpPOB);

- OCHOBHBIE METO/IbI MTOJIYYECHHUS JUCTIEPCHBIX CHCTEM;

- OCHOBHBIE CBOWCTBAa JHCIEPCHBIX CHCTEM (3JIEKTPOIOBEPXHOCTHBIE CBOWCTBA;
KMHETUYECKHE M ONTHYECKHUE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUIOUIHBIX IOBEPXHOCTHO-
AKTUBHBIX BEIIIECTB);

- OCHOBHBIE TIOHSATHS W COOTHOUICHHSI TEOpUN arperaTUBHOM yCTOMYMBOCTH U
KOaryJsiuu J10(OoOHBIX TUCTIEPCHBIX CHCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3OBaHHS M PEOJOTHUYECKHE CBOMCTBA
JUCIIEPCHBIX CUCTEM.

Ymemy:

- NPOBOJUTH PaCUEThl C UCIOJIb30BAHUEM OCHOBHBIX COOTHOIICHHUH TEPMOJWHAMUKHU
MOBEPXHOCTHBIX SIBJICHHUM U PACUEThl OCHOBHBIX XapaKTEPUCTUK TUCIEPCHBIX CUCTEM.

Braoemy:

- METOJIaMU HM3MEPEHUS MOBEPXHOCTHOTO HATSIKEHHs, KPAaeBOTO YIJa, BEIUYHHBI
azcopOMM M YHENbHOH  TIOBEPXHOCTH,  BSI3KOCTH, KPUTHYECKOH  KOHIICHTPALUU
MUIEIO00pa30BaHUs,  JJIEKTPOKMHETUYECKOTO  IMOTEHIMala;  METOAaMHM  IPOBEICHUS
JUCIIEPCUOHHOIO aHall3a, CHUHTE3a JUCHEPCHBIX CUCTEM U OLEHKM HUX arperaTuBHON
YCTOMYUBOCTH.

3 Kparkoe cogep:kanue JUCUUNITUHBI

Monyns 1. [IpenMer u npu3Haku 0ObEKTOB KOJIOMIHON XUMUHU

Konnmounnas xumusi - Hayka O TOBEPXHOCTHBIX SIBJIICHUSX M JUCIHEPCHBIX CHCTEMaXx.
OcHOBHBIE IPU3HAKU JUCIIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAMCIIEPCHOCTD; MOBEPXHOCTHAS
SHEprusi; KOJUYECTBEHHbIE XapaKTEPUCTUKH JucrnepcHocTH. Kiaccudukamus IucnepcHbIX
CHUCTEM.

Mopyns 2. TepmoarHaMuKa MTOBEPXHOCTHBIX SIBICHUMN

OOmiast xapakTepuCTHKa MOBEPXHOCTHOW »HHepruu. IloBepXHOCTHOE HaTSHKEHHE.
VYpasuenue ['u60ca-I'eapmronbia 111 BHyTpEeHHEH yelbHON NOBEPXHOCTHOM dHEpruu (TIOJIHON
MOBEPXHOCTHOM PHEPTHUN).

Merton u30bITKOB ['mOOca. dyHmameHTaIbHOE aAcopOIMoHHOE ypaBHeHue ['ubOca.
YactHoe BbIpaXkeHMe YypaBHeHHs [nb0ca. IIoBepXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO-
VMHAKTUBHBIEC BEILIECTBA.

Anresus u kore3us. YpaBHenue [lrompe ans pabotsl aaresud. CMauMBaHue, 3aKOH
Onra. VYpasnenue [lronpe-FOnra. Pactexanue »xuakoctedd, ko3)PHUIMEHT pacTeKaHus IO
[apkuncy. Dddext Mapanronu, npaBuiao AHTOHOBA.

[IpaBuno ¢a3 [mubbca w nucnepcHOCTh. BrusHWEe KpUBU3HBI TIOBEPXHOCTH Ha
BHyTpeHHee JaBieHMe Ten (ypaBHeHue Jlamnaca). KanwuispHsle sBieHMs. YpaBHEHHE
KenpBuHa. BrnusiHue nucnepcHOCTH Ha PacTBOPUMOCTh, KOHCTAaHTY PAaBHOBECUS XUMHYECKON
peakuuu, TeMinepaTtypy ¢pa3zoBoro nepexosa.

Metoapl moNydyeHUs JAUCIEPCHBIX cucTeM. YpaBHeHHe PeOunaepa nias paboThI
mucnieprupoBanus. D¢ ekt PeOunaepa. 'omorenHas u rereporeHHas KOHJAEHcCAlUs. DHEpPrus
['u606ca obpazoBanus 3apoapiiia HOBoH (a3el. Kunernka o6pa3zoBaHus HOBOH (as3bl.

Monynb 3. AncopOIHOHHBIE PABHOBECHUS

[Ipupona aacopOUMOHHBIX cuU. AJCOpOIMS Tra3oB U MapoB Ha OJHOPOJHOM
noBepxHocTu. 3akoH I'eHpu. Monens u ypaBHenue JleHrmiopa. Teopust MOJIMMOJIEKYISIPHON
ancopbmuu  bpynayspa, Ommera, Temrepa (BOT). Omnpenenenune ynenbHON MOBEPXHOCTH
meroaom bOT.
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AncopOmusi ra3oB M MapoB Ha TMOPHUCTHIX Marepuanax. Kiaccudukanus mop 1o
Jyoununy. Teopusi kKanmwuIsspHOW KOHACHcCAIMu. PacueT mHTerpanbHol U nuddepeHnnaibHon
KPHUBBIX paclpeieieHus: 00beMa 1mop Mo pa3mMepam.

AncopOuusi Ha MHUKPONOPHUCTBIX MaTepuanax. IloreHuuanbHas teopus IlonsHu.
Xapakrepuctudeckas KpuBas ancop6omuu. OOoOmeHHoe ypaBHeHuwe Tteopun JyOuHuHa
00BEMHOT0 3alOJIHEHHSI MUKPOTIOp, ypaBHeHue JlyounuHa - Pagynikesuya.

AncopOumsi  TIOBEpXHOCTHO-aKTUBHBIX — BemiecTB. llpaBunmo [iokino -  TpayoOe.
3aBUCHUMOCTh MMOBEPXHOCTHOI'O HATSHKEHMSI OT COCTaBa pactBopa. YpaBHeHue lllumikoBckoro.
VYpaBHEHUS COCTOSHHSI Ta3000pa3HBIX IOBEPXHOCTHBIX (aCOPOIMOHHBIX) IUIEHOK. Beckhl
JlenrMmriopa.

Mogyns 4. DnekTpruuecKue sIBJICHUS Ha TOBEPXHOCTH

Mexanusmbl oOpa3oBaHusi JBOMHOTO anekTpudeckoro cnosa ([ADC). VYpapaeHus
Jlunnmana. OnekTpokanwuisipHble Kpusble. Teopun crpoenus [IOC. Pemenue ypaBHeHus
[Tyaccona-bonsimana s auddysnor yactu AIC. IOC mo teopum llrepna, mepesapsaka
MOBEPXHOCTH.

OJIEKTPOKMHETUYECKUE  SBJICHUS, JJIEKTPOKMHETUYECKUA NOTEHUUal. YpaBHEHUE
['enpmromnbiia-CMOITyXOBCKOTO IS 3JIEKTPOOCMOca | AIeKTpodopesa.

Monyns 5. Kunetnueckue cBOMCTBA JUCHIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OC@KACHUS YaCTHI[ C UX pa3MepoM. YCIOBHS COOIIOJCHUS 3aKOHA
Crokca. CenMMEHTALIMOHHBIA aHAJIW3 MOJUAUCIIEPCHBIX cucteM. KpuBble pacnpeneneHus
gactuip 10 pa3Mepam. I[lpupoma OpOyHOBCKOTO JBIDKEHHWS. 3aKOH OWHINTEHHa -
CmonyxoBckoro. CneactBusi W3 TeOopuH OpoyHOBCKoro JBikeHHs. CeauMeHTalnOHHO-
¢ Py3nOHHOE paBHOBECHE, THIICOMETPHYECKHI 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMYMBOCTb M KOATryJISILUs JUCIIEPCHBIX CUCTEM

CenuMmeHTallMOHHAs M arperatuBHas yCTOMYMBOCTH CHUCTEM. JInoduneueie u
ano¢poOHble cuctembl. Kpurtepuit nuodunasHoctn mno Pebunnepy-lLlykuny. Jlnodunbhsie
nucnepcHele cuctembl. Kimaccudukaiys moBepXHOCTHO-aKTUBHBIX BelIeCcTB. TepMoarHaMuKa 1
MexaHu3M MunennooopasoBanus. Crpoenne muuenn [TAB. Comrobunuszanusa. Kputuueckas
KOHIEHTpaIUsl MUIEJIJI000pa30BaHusl, METObI €€ OIPE/ICICHHUS.

JInopoOHble nucnepcHble cucteMbl. DakTopbl ycTOMUMBOCTH JTUO(OOHBIX CHCTEM.
brictpas u meanenHas xoarynauus. Kuneruka xoarynsuuu no CMoJIyXOBCKOMY. 3aBUCUMOCTh
YKCJla 4acTUI] Pa3HOTO MopsAIKa OT BpeMeHUu. OCHOBHBIE MOJI0XKeHUs Teopun [epsruna, Jlannay,
®epaes, OsepOeka ([JJIPO). PackinHuparoiee naBieHHEe M ero cocrapistoniue. OOiee
YPaBHEHHE MJIs JHEPIUM B3aWMOACHUCTBHS IUCIEPCHBIX dYacTull. IloTeHumanpHbBlE KpHUBBIE
B3aUMOJICUCTBUS YacTull. HelTpanu3aumoHHass W KOHUEHTpalMoOHHas koaryisuus. [IpaBuio
[ynsue-I'apau.

Monyne 7. CrpykrypooOpa3oBaHHE U CTPYKTYpHO-MEXaHUYECKHE CBOICTBa
JUCIIEPCHBIX CUCTEM

Tunsl cTpyKTYp, 0Opa3yrOMUXCS B AUCIIEPCHBIX CUCTEMAaX. B3anMOCBS3b MEX]y BHIOM
MOTEHIIMaTbHONU KpUBOH B3auMoeicTBus yactull (mo teopun JJIDO) u THIOM BO3HUKAIOIINUX
cTpykTyp.  KoarynslMOHHO-TUKCOTpONHBIE M KOHJIEHCAI[MOHHO-KPHUCTaIN3allMOHHBIE
CTPYKTYpBHI.

Peonornueckuii Meroa HcCCiIeIOBaHUS JUCHEPCHBIX cucTeM. OCHOBHBIE MOHATUSA H
UJcalbHBIE 3aKOHBI PEOJIOTHH. MoenpoBaHie PEOIOrHYECKUX CBOMCTB TE.

Knaccudukanus AucepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHHYECKHUM CBONCTBaM.
Bs13kOCTh JKHMIOKHMX arperaTMBHO YCTOMYMBBIX JUCIEPCHBIX CHUCTEM. YpaBHEHUs ONHIITEHHA,
[Iraynuuarepa, Mapka - XayBuHka. Peonormueckne CBOWMCTBA CTPYKTYpHPOBAHHBIX
KHUJIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

OO6miee KoIMYeCcTBO MOYJEH — 7.
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4 O0beM yueOHOH THCHHUIINHBI

Bunpl yaeOHoI paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
Oo0mas TPyA10eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5,0 180
Konrakrnas padora (KP): 1,78 64,4
Jlexiuu (Jlek) 0,89 32
[Tpaxtrueckue 3ansatus (I13) - -
Jlaboparopusie pabots (JIP) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
IToaroroBka K J1abopaTopHBIM paboTaM 1,11 40
Jpyrue Buapl caMOCTOSTEILHON pabOThI 1,11 40
Bua xoHTpOJIA: 3aUeT/3K3aMeH 10 IK3aMeH
' (35,6)
B
Bunasr yue6HOM paboThI 3a4ETHBIX B acrponom.
SIMHHIIAX Hacax
Oo6mas TPyA0eMKOCTh JUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 5 135
KonrakTHas pa6ora (KP): 1,78 48,3
Jlexuun 0,89 24
[TpakTuueckue 3anstus (I13) - -
Jlaboparopusie paboTs (JIP) 0,89 24
CamocrositesbHasi padora (CP): 2,22 60
[ToaroroBka K 1a00paTopHBIM paboTam 1,11 30
Jpyrue Buapl caMOCTOSITEIbHON pabOThI 1,11 30
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 Jkamen
' (26,7)

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIHMHBI

«AHaIMTHYECKAsi XUMUS M PU3UKO-XUMHYecKHe MeToabl aHaau3a» (b1.5.12)

1 IMeap AMCHMIUIMHBI - TpHOOpPETEeHHE OOYYArONTUMHUCA 3HAHUU IO OCHOBHBIM
rpynnaM  METOAOB  XMMHYECKOrO aHalu3a, Haumbojee I[IUPOKO TMPUMEHSEMBIX B
IIPOMBIIIJIEHHOCTH M MCCIEA0BaTENbCKOM paboTe, a TakKe KOMIIETEHIUH, HEOOXOAMMBIX [
pEIIeHUs] KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaJIN3a.

2 B pe3yabrare O0CBOCHMSl AWUCHMIUIMHBI oOydamommiics 10 HporpaMmme
0akajaBpHuaTa q0JIKEH:

Obnadams crnenyronumu obdmenpodeccuoHabHbiMUA KoMmmeTeHIusIMu (OI1K):

- CIIOCOOHOCTBIO MCHOJIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIMH B
npoecCHOHANBHOM  AESITETbHOCTH, MPUMEHSITh METOJAbl MaTeMaTUYecKoro aHajiuza |
MOICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepUMeHTanbHoro uccnenoBanus (OI1K-2);

- CIIOCOOHOCTHIO HCTIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI JIJIs1 TOHUMaHUs
OKpy>Karomiero Mupau sigieHuit npuposr (OITK-3).

3namo:

- OCHOBHBI€ MOHSATHUSA, TEPMHUHBI, METOJIbI U TPUEMBbI KQUECTBEHHOT'O U KOJIMYECTBEHHOTO
XUMHYECKOTO aHaJIh3a, TEOPUI0 XUMHYECKUX M (PU3UKO-XMMHUYECKUX METOJO0B aHalu3a,
MPUHIIAIIBI pA0OTHI OCHOBHBIX MTPUOOPOB B (PU3UKO-XUMHYECKHX METO/aX.

Ymemo:

- TMpPUMEHATh TNPHOOpPETEHHBIC MPAKTUYECKHE HABBIKM B  MPO(EeCCHOHATHLHOM
JEATEIbHOCTH ISl PEIIEHUs KOHKPETHBIX 3a/1a4; BIAJAETh. MOHMMAHUEM LI€JIEd U aJITOPUTMOB
XMMHUYECKOTO aHalu3a, CIIOCO0aMU PELICHHUsS aHAIUTHYECKUX 3a/1ad, OICHKOH BO3MOXKHOCTEH
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Ka)XJIOTO METO/Ia aHaJIh3a, OCHOBAMHU METPOJIOTHYECKOMN OLEHKHU Pe3yIbTaTOB KOJIUYECTBEHHOIO
XUMHUYECKOIO aHaJIu3a.

Brnaoemu:

- MOHUMaHUEM IeJied W aJrOpUTMOB XMMHUYECKOrO aHaiHu3a, Crnoco0aMu pelieHus
AQHAJUTUYECKUX 3a/lay, OIIEHKOM BO3MOXXHOCTEH KaXJOro METOJa aHajlin3a, OCHOBaMU
METPOJIOTUYECKOW OIIEHKH PE3YNIbTAaTOB KOJIMUYECTBEHHOIO XUMHYECKOI0 aHAJIN3A;

- MPEACTABICHUEM O €IMHOM JIOTMKE XMMHUYECKOTO aHalln3a, 0 MHOTOOOpa3uu METO0B
XMMHUYECKOIO aHaJIM3a U O KOHTPOJIE KadyecTBa PE3yJIbTATOB KOJIMYECTBEHHOIO XUMHUYECKOIO
aHaJIn3a.

3 Coaep:xkaHue TUCHUILIUHBI

Beenenne. Ilonstne 00 ananmutudeckol xumun (AX) Kak O CHCTeME 3HAHWM,
MO3BOJISIIOIIEH YCTAHOBUTh KAYECTBEHHBIM M KOJMYECTBEHHBINM COCTaB BellecTBa. 3amaun AX.
AHaIUTHYECKUN CHUTHAJI KaK HOCHUTENIh KAa4eCTBEHHOW M KOJMYECTBEHHOW HH(opmammu 00
oOwvekTe aHanuza. [loHsTHE O TWpobooTOOpe U mpobomoarotoBke. OCHOBHBIE TpPEeOOBAHUA,
NpEAbSIBISIEMbIE K METOJaM XHMMHYECKOTO aHalii3a. Y CIOBHUS BBHITIOJHEHUS OIpPEIeNCHUN.
AHanutnueckas ¢hopMa, aHATUTUYECKHE MTPU3HAKU. AHATUTHYECKHUE KIACCH(PUKAIMU KaTHOHOB
Y aHUOHOB.

Cucrematnueckuii u ApoOHbI  aHanu3. COBpPEeMEHHbIE METOIbl HIACHTH(PHUKAIIN
AJIEMEHTOB M coequHeHn. OpraHnvecKkue aHATUTHYECKUE PEareHThl B aHAIN3€ HEOPTraHUYECKUX
BelecTB. PaBHOBeCHs B aHAIMTHUYECKUX TOMOT€HHBIX M IE€TEpOreHHBbIX cucreMax. OCHOBHbIE
TUIBl peakuui, npumeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKUCICHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). OnucaHue paBHOBECHUS! aHATUTHUECKUX
PEaKIyii ¢ MOMOIIbI0 KOHCTAHT PAaBHOBECHS. YUET MOOOYHBIX PEaKIUil C MOMOIIBIO amnmapara
YCIIOBHBIX KOHCTaHT paBHOBecus. lCIonb30BaHHWE YCIOBHBIX KOHCTAHT PABHOBECUS s
ONTUMHU3AINH AHATUTUYECKUX PEAKIMM U TPAKTUYECKUX YCIOBUM WX BBITONHEHHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOT0 XMMHUYECKOro aHanu3a. MeToapl KOJIMYECTBEHHOIO aHalu3a.
TpeGoBanusi, TPEABSBISIEMbIE K XHUMHYECKUM PEAKIUSM, HCIOJIb3YeMbIM B XUMHUYECKOM
aHaju3e. OTambl KOJMYECTBEHHOrOo aHaiu3a. [loHsATHE O TIpaBUMETPUYECKOM aHAJIU3E.
Teopernueckre OCHOBBI TUTPUMETPUYECKOTO aHanm3a. IIpuemel TuTpoBaHms. PacueTsl B
TuTpuMeTpun. ['paduueckoe oTodbpaxeHue mporecca TUTpoBaHus. CKadyoK THTPOBAHHS, TOUYKA
HKBUBAJICHTHOCTH, KOHEUHAsl TOYKa TUTpoBaHUs. [lepBHUHbIE U BTOPUUYHBIE CTaHAAPTH. MeTo
KHCIIOTHO-OCHOBHOTO TUTPOBaHUA. BBIOOp KHCIOTHO-OCHOBHOTO HHAMKaTopa. I[lpumepsi
omnpeneneHud. MeToIbl OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHOTO THUTpOBaHMs. OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIN NoTeHIIHal. DakTOphl, BIMUAIOLIME HA €r0 BeIUYUHy. Y paBHeHue HepHcra.

[epmanranatomerpust. Momomerpust. ONTHMH3ALKS YCIOBHII ompemeneHus. Mertox
KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHUsS. (OCOOEHHOCTH peakiuii KOMIUIEKCOOOpa3oBaHUs
(xemaTtooOpa3oBanus) uOHOB MeTawioB ¢ OJITA. Bwibop onTUMambHBIX  YCIOBHI
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBaHUA.  TUTpOBaHME  TO  METOAY  OCAXKJICHHUS.
Mertponoruueckasi OIleHKa pe3ylbTaToOB aHanu3a. MHAWKATOpHBIE W WHCTPYMEHTAIbHBIC
CIOCOOBI YCTAaHOBJICHHUS TOUEK SKBHBAJIIEHTHOCTH.

Brenenue B pu3uko-XxuMu4ecKkne (MHCTPYMEHTAIBHBIE) METOIbI XMMUYECKOTO aHan3a
(MMXA-OXMA). Knaccudpukanus (GpU3NKO-XUMUYECKHX METOJOB aHalW3a. AHATUTUYECKUI
curHan Kak wHpoOpMaTuBHAs (QYHKIMS COCTaBa BemiecTBa. MeTOAbl KOJTMYECTBEHHBIX
m3mepennit B OXMA, wux xapakTepuCTHUKa. AHAJIUTHUYECKHE U  METPOJIOTHYECKUE
XapaKTEPUCTUKUA METOIHMK OTIPEICTICHUSI.

4 O0beM yueOHOi TUCIUIIIHHBI

Bunael yue6HOM paboThI B 3aueTHbIX B akanem.
eIMHULIAX Jacax
O01as Tpya10eMKOCTh THCHUILIHHBI N0 Y4eOHOMY IJIAHY 4,0 144
KonrakThas pa6ora (KP): 1,78 64,2
Jlexuuu (Jlek) 0,44 16
Jlaboparopusbie 3ausatus (J1ab) 1,34 48
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IIpooonsicenue mabnuyvl

Bunbl yueOHOM paboThI B 3aueTHEBIX B akanmewm.
eINHUIIAX yacax
CamocrositesibHas padora (CP): 2,22 78,8
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 78,8
Bujx koHTpOJIS: 3a4eT/IK3aMeH 3a4erT ¢
OLICHKOH

Bunbl yueOHOM paboThI

B 3aueTHEBIX

B actponom.

SIMHUIIAX qJacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 108
KounrakTnas padora (KP): 1,78 48,15
Jlexumn (Jlek) 0,44 12
Jlaboparopusie 3austus (J1ab) 1,34 36
CamocrositebHas padora (CP): 2,22 59,85
CamocTosITeIbHOE H3YYCHUE PA3/IeNIOB TUCIIUIUIHHEI 59,85
Bua KOHTpO.JIsA: 3a4UeT/IK3aMeH 3ayeT ¢
OLICHKOM

AHHOTaNuUA padoyeil NPOrpaMMbl AU CHUNIMHBI

«Anxenepuas rpapuka» (51.5.13)

1 Ileab AMCHUILUIMHBI — IPUOOPETEHNE 3HAHUM U BbIpaOOTKA HABBIKOB, HEOOXOIMMBIX
CTYJEHTaM JUIsl BBIIIOJIHEHUSI U UTEHUS] TEXHUYECKUX YepTEXkell, BHIITOJIHEHUSI ICKHU30B JIeTalIEH,
COCTaBJIECHUSI KOHCTPYKTOPCKOM M TEXHOJIOTMYECKOM JOKYMEHTAllMM B COOTBETCTBHM CO
crannapramu ECKJI; o3HakoMiieHHEe ¢ METOaMKi KOMITbIOTEPHOU rpaduku.

2 B pe3yabTrare wu3y4YeHHs JAUCHHUILIMHBI
0akajaBpuaTa q0JIKeH:

o0yyamomuiica mo0 mnporpamme

Obnaoams cnepyromumu oo0exynsTypabiMu (OK) u obmenpodeccuonansasivu (OITK)

KOMIICTCHIIUSIMU

- CIIOCOOHOCTBIO K CAMOOPraHu3alii u camooodpasosanuto (OK-7);
- CIIOCOOHOCTBIO MCIOJIB30BATH OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHILIMH B

npoecCHOHANBPHON  1eATeIbHOCTH,

MNPUMCHATb MCTOIBI

MATEMAaTHYICCKOI'O

aHallu3a Hu

MOJICTTUPOBAHHUSI, TEOPETUIESCKOTO U IKCIIEpUMEHTaIbHOTO uccaenoBanus (OI1K-2).

3name:

- c1Oco0BI OTOOPaKEHHS IPOCTPAHCTBEHHBIX (POPM Ha TUIOCKOCTH;

- IPaBUJIA U YCIIOBHOCTH IIPY BBIITOJIHEHUH YEPTEXKEM;
- BUJIbI U3JIETTUH U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- Ha YPOBHC MPCACTABJICHUA XaPAKTCPUCTHUKHU (I)OpMBI H MIOBEPXHOCTU HBHCHHﬁ;

Ymems:

- BBIIOJHATL W YUTATh YCPTCIKU TCXHUYCCKUX U3ICIUNA C Y4€TOM ﬂeﬁCTByIOHlHX

CTaHdapTOB,

- BBIIIOJIHATD U YUTATh CXEMBI TEXHOJIOTUYECKUX IIPOLIECCOB;
- HCIIOJIb30BATh CPE/ICTBA KOMIIBIOTEPHOM TpaduKH Ui U3TOTOBICHUS YepTexeil.

Braoems:

- C1oco0amMu ¥ MpueMaMH U300paKeHUsI PEIMETOB Ha TUIOCKOCTH;

- rpaduueckoii cucremoit «Kommacy.
3 Kparkoe cogep:kaHue IUCHHILIUHBI:
Beenenue. [Ipeamer u  MeToabl

WH)XEHEPHOH Tpadukw.

Kpatkue wucropuueckue

CBCICHUA. 33,[[3‘11/1 M MECTO KypcCa B IIOAT'OTOBKE 6aKanaBpa TEXHUKH U TCXHOJIOTHUU.

Monyins 1. U3nenus 1 KOHCTPYKTOPCKUE TOKYMEHTHI.
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1.1. Bunb! usgenuii 1 KOHCTPYKTOPCKUX JOKYMEHTOB.

Bunbr m3nenuii mo 'OCT: nmeranb, cOopodyHas €IuHUIIA, KOMIUICKC, KOMIUICKT. Buapl
KOHCTPYKTOPCKMX JOKYMEHTOB: YEpTEX AeTanu, cOOPOUYHBIN YepTexk, YepTeK oOuiero BuUja,
cneunpukanus, cxema. Ludpsl KOHCTPYKTOpCcKMX JOKyMeHTOB. KpaTkue cBepeHus o
CTPOUTEINIBHBIX YEPTEKAX.

1.2. Pe3p00BBIE U3IENNS U COEQUHEHNUS.

Pe3nObl: 0Opa3oBanme, KiaccuduKaius, HU300pakeHHe W 00O3HAUYeHHWE Ha YEpTeKe.
CranpaptHble pe3bOoBble n3nenus. OmnpeneneHue pe3bObl n3MepenueM. CoennHeHus Aetanen
6osToM U mnmuibkoil. Pe3ap0oBbie TpyOHBIE coeuHenus. LlankoBbie coeTMHeHus!.

1.3. DCcKku3bl U TEXHUYECKUE PUCYHKHU JIETATICH.

[TocnenoBaTenbHOCTh  BBIMOJHEHUS  M300paXCHWH  AeTanu:  BbIOOp  TJIABHOTO
n300pakeHusl; ONpeAereHne HEOOXOJUMOro KOJMYECTBa H300pa)kKeHWM; IOATOTOBKA I0JIA
yepTexa K N300paKeHUIO JeTaln; H300paKeHne OCHOBHBIX BHEUTHUX U BHYTPEHHUX O4YepPTaHUI
neranu. OOMep JeTanu IpU BBINOJHEHMM €€ 3cku3a ¢ HaTypbl. OdopmieHue udeprexeid u
3cKku30B aeraneil. [IpaBuia BeImomHEHUS U 0)OPMIICHUS! TEXHUIECKUX PUCYHKOB. O003HAUCHHS
MaTepHaoB.

1.4. YepTexu cOOPOUHBIX €AMHULL

[IpaBuna BbimonHeHUs H  opopMIIeHHs COOPOYHOrO uepTexka: BHIOOP IJVIABHOTO
M300paeHUs, ONpPEJEICHUE KOJIMYEeCTBa H300paKeHUM, HaHECEHHWE HOMEPOB IO3ULUH,
HaHeceHUe pa3MepoB (rabapUTHbIE, YCTAHOBOYHbBIE, IPUCOCTUHUTENbHbIE, IKCIUTYaTal[HOHHBIE).
Crnenuduxanms. [IpaBuia BeIMOTHEHUS B 0(OPMIICHHSI YepTexka 00IIIero BUa.

Monyns 2. CoenuHenus eranei.

2.1. Cxewmsl.

Knaccugukanus cxem no Bugam u tunaMm. O6o3HayeHue cxem. IIpaBuiia BBIIOIHEHUS
CTPYKTYPHBIX U HPUHIUIHAIBHBIX TEXHOJIOTMUECKUX cXeM. CXeMbl PACIIONOKEHHUS.

2.2. N300pakeHus cCoeTMHEHUH eTanen.

@nanueBble coeauHeHus. lllnuueBble W mmoHouHble coeauHEeHUs. CoequHEHUs
mTudToM M IIMUIMHTOM. HepasbeMHble coelMHEHMs JAeTallell: cBapka, Maiika, CKJIEUBaHHE,
00BaJIbIIOBKA, pa3BaJIbLIOBKA, COCUHEHNE 3aKJIETIKOM.

2.3. Apmatypa TpyOOIIpOBOJIOB.

Knaccudukanus apmarypbl TpyOONpOBOJOB MO HA3HAYEHHUIO, MO THUILYy MEPEKPBITHS
noTtoka paboyeil cpenpl, MO cHoco0y NPUCOEIUHEHUs K TpyOonpoBoay, IO CIocoly
repMeTU3alNY IMUHIEIS.

Monyns 3. YUepTexu cOOPOUHBIX €AUHULL. DIEMEHThI KOMIBIOTEPHO rpaduKu.

3.1. 'eomeTpuueckne XxapakTepUCTUKH (POPMBI U TOBEPXHOCTH U3/AETUH.

Pasmeprl, mpaBmia HMX HaHeCEeHMs Ha 4epTeke. Pa3mepbl HCHOJIHUTENBHBIE H
CIpaBOYHblE, TrabapUTHbIE, KOOPAUHHUPYIOIIME M  4YacTHble. ba3sl  HU3MepuTenbHbIE,
KOHCTPYKTOPCKHE, TEXHOJIOTUYEeCKHEe, BcroMorarenbHble. HaHeceHue pasmepoB oT 0a3.
[IpenenbHbIE OTKIOHEHUS Pa3MEpOB IJIaJIKMX MOBEPXHOCTEH, OMYCKH, Mocaaku. Jlomycku u
nocaaku ans geraneid ¢ pe3pboi. IllepoxoBarocTh MOBEpXHOCTEH neTaneil, mapamerpbl
[IEpOXOBATOCTH, IIPaBUJIa HAHECEHUS MapaMeTpPOB IIEPOXOBATOCTH MOBEPXHOCTEH Ha UepTexe.
[TpenenpHbIe OTKIOHEHHS (POPMBI U PACTIOTIOKEHHUS.

3.2. JleranupoBaHue YepTexKeil COOPOUHBIX €IMHUII.

[IpaBuna peranupoBaHUs dYepTekell COOPOUHBIX €OUHMII. BrlnoiaHeHue dvepTexedl u
TEXHUYECKHUX PUCYHKOB JI€TaJeH.

3.3. DneMeHTBl KOMITbIOTEPHOH rpaduKu.

Kommbrorepnas rpaduka u pemaemsie €ro 3anadn. [ padudeckue 00bEKTH, MPUMUTHUBHI,
aTpuOyThl, CHHTE3 Wu300paxeHus. IlpencraBieHue BUACOMHPOPMALUM U €€ MAalIWHHAS
redHepanus. COBpEeMEHHbIE CTaHIAPTHl KOMIIBIOTEPHOH rpaduku, rpaduyeckue S3bIKH U
metadainbl.  Peanuzanus anmapaTHBIX — Mofayned  rpaduyeckoit  cuctembl. OCHOBHBIE
rpa¢uyecKkue aaropuTMbl Ha IUIOCKOCTHM M B IpocTpaHcTBe. IIporpamMmHble rpadudeckue
CUCTEMBI U UX IIPUMEHEHHUE.
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Oo1m1ee konuyecTBO Moyei - 3.
4 O0bem yuyeOHOH THCIHMIIINHBI

Bunbr yueOHOM paboThI B 3aueTHEBIX B akanmewm.
eIUHULIAX yacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 4.0 144
KonraktHas pa6ora (KP): 1,34 48,4
Jlexuun (Jlek) 0,44 16
JlaGopaTtopusie 3anTus (J1ab) 0,22 8
[Ipaktuueckue 3austus (I113) 0,67 24
CamocrositenbHas padora (CP): 2,66 95,6
KypcoBas pabora 27
Jlpyrue BUIBI CAMOCTOSITENIHON PaOOTHI 68,6
Buja xoHTpOJISI: 3aUeT/AIK3aMeH 3a4er ¢
OLIEHKOI1,
3ayer

Bunsr yue6HOM paboThI B 3aueTHbBIX B actponom.

eIMHUIIAX qacax
O0mas TpPyA0EMKOCTb JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonraktHas pa6ora (KP): 1,34 36,30
Jlexumn (Jlek) 0,44 12
JlaGopaTtopHsbie 3anTus (JIab) 0,22 6
[Tpaktuyeckue 3anstus (I13) 0,67 18
CamocrositesbHas padora (CP): 2,66 71,70
Kypcosas pabota 20,25
Jpyrue Buapl caMOCTOSTEILHON pabOThI 51,45
Bua koHTpoOsIsA: 3a4ueT/IK3aMeH 3a4eT ¢
OLIEHKOI1,
3a4er

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI

«be3onacHocTthb xku3nenesireabnocrn» (b1.6.14)

1 Heap qucuumiMHbl - GopMHpOBaHUE MPOGECCHOHATBHONW KYNbTYyphl 0€30IacHOCTH,
oJ KOTOPOW TIMOHMMAaeTcs TOTOBHOCTh W  CIIOCOOHOCTh JIMYHOCTH HCIIONIB30BaTh B
npodeCCHOHATIBHON JesITeIbHOCTH PUOOPETEHHYIO COBOKYITHOCTh 3HAHHMM, YMEHUI M HAaBBIKOB
I oOecrmiedeHs: 0e30MacHOCTH B cdepe MpoPecCHOHATBHOW ACATENHHOCTH, XapaKTepa
MBIIUIEHUSI M LIEHHOCTHBIX  OpHUEHTAallMd, TpPH KOTOPHIX  BOMPOCH  0OE€30MaCHOCTH
paccMaTpUBAIOTCS B KAYECTBE IPUOPUTETA.

2 B pe3yJbTare 0CBOCHHMs AUCHMILIMHBI 2. B pedyiabrare M3ydyeHusl AUCHMIIMHBI
oOyyarommiicsi o NporpaMMe 0aKaJaBpHaTa J0JIKeH:

Obnaoams cnenyromumu o0uekynsTypHbiMu (OK) n obmenpodeccuonansupiMu (OITK)
KOMITETEHIIMSAMU:

- CIIOCOOHOCTBIO HCITOJIb30BaTh OCHOBBI SKOHOMHYECKUX 3HAHWN B PAa3JIMUHBIX cdepax
xusHenestensHoctu (OK-3);

- CIOCOOHOCTBIO paboTaTh B KOJUIEKTHUBE, TOJEPAHTHO BOCIPHHHUMATH COIMAIBHEIC,
ITHUYECKHE, KoeccuanbHble U KyabTypHbIe pa3nuuaus (OK-6);

- CIOCOOHOCTRIO K CaMOOpraHu3aIiy U camooopasoBanuio (OK-7);

- CIIOCOOHOCTBIO MCIIOJIB30BATh MPUEMBI IEPBOI MOMOIIIM, METOIBI 3aLIUTHI B YCIOBUAX
ype3BbIUaiiHbx cutyaruii (OK-9);
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- CI0COOHOCTBIO UCTOJIB30BATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JJI1 TOHUMaHUS
OKpYysKaromiero Mupa u spieHuit npupos! (OITK-3).

3uams:

- OCHOBHbIE TeXHOC(EepHbIE OMMACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKU;

- XapakTep BO3JEHCTBHSA BpPEAHBIX U OMACHBIX (DAaKTOPOB HA YEJIOBEKA M MPUPOIHYIO
Cpelly, METOAbl 3allUThl OT HHUX MPUMEHHUTEIHLHO K cdepe cBoel MnpodeccuoHaNbHOMI
JESITENIbHOCTH.

Ymemo:

- HUJIEHTH(UIUPOBATH OCHOBHBIE OMACHOCTH CPEIbl OOMTAHUS YEIOBEKa;

- OLIEHMBAaTh PHUCK HX peaju3aluH, BBHIOMpPATh METOAbl 3alIUTHl OT OMACHOCTEH
NPUMEHHUTENBHO K cepe cBoeil mpodeccnoHanbHON AEATENIbHOCTH M CHOCOOBI oOecreueHus
KOM(DOPTHBIX YCIOBHH KU3HEIEATEIBHOCTH.

Brnaoemu:

- 3aKOHOJATEJIbHBIMU M MPABOBBIMU aKTaMH B o00JacTh O€30MacHOCTH M OXpaHbl
OKpYyXarollel cpeapl, TpeOOBAHUAMM K O€30MaCHOCTH TEXHUYECKUX PErIaMEeHTOB B cdepe
npodeccCuoHaNbHOM NesTeNbHOCTH;

- crmoco0aMy U TEXHOJIOTHUAMH 3aIIUTHI B UPE3BBIYAMHBIX CHTYALIUsAX;

- MOHATHIHO-TEPMUHOJIOTHYECKUM armapaToM B 00JacTu 6€30MacHOCTH;

HaBBIKAMHU PAIMOHAIN3AIUHN MTPOGECCHOHATLHON JEATENILHOCTH C IeNbI0 00ecTieyeHHs
0€30MacHOCTH U 3aIUThI OKPYKAIOIIECH CPEeIbI.

3 Kparkoe cogep:kanue JUCUUIIUHBI.

1. Beenenue B OezonmacHocTh. OCHOBHBIE MOHATHS U ompexaeneHus. bezomacHOCTh u
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe COCTOSIHHE TeXHOC(hEphl U TeXHOCHEPHOU 0€30MacHOCTH.

3. Unentuduxanus u Bo3/IEHCTBHE HA YEIOBEKa BPEIHBIX U OMACHBIX (PAKTOPOB Cpebl
oOuTaHusl.

Knaccugukanus HeraTMBHBIX (DAKTOpOB cpefbl OOWUTaHMS uYesloBeKa. XHMHUYECKHE
HeraTUBHbIE (akTOphl (BpeAHbIC BelIecTBa). MeXaHWYeCKHEe U aKyCTUYeCKHe KoJieOaHus,
BUOpalMst M IIyM. OJIEKTPOMAarHUTHBIE H3IydeHHUs M mojis. MoHM3MpyIole Hu3IydeHue.
Onekrpuueckuil Tok. OnacHble MexaHuueckue (paxtopsl. [Ipoecchl ropeHus U MoKapoB3PbIBO-
OIIACHBIE CBOMCTBA BEIIECTB U MaTeprasoB. CTaTHYECKOE ANEKTPUUECTBO.

4. 3amuTa 4enoBeKa U cpe/ibl OOMTaHUs OT BPEAHBIX U OMACHBIX (PaKTOPOB MPHUPOIHOTO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'O MPOUCXO0KICHUS.

OcHOBHbBIE MPUHIUIIBI 3ALIUTHL. 3alIUTa OT XUMHUYECKUX M OMOJIOTMYECKUX HEraTHBHBIX
¢dakTopoB. 3ammuTa OT JHEPreTHYecKUX BO3JeHcTBUH M (usznyeckux mnosel. OGecreueHue
0e30MmacHOCTH  cucTeM, paboTaromMX TMOJ JaBieHueM. be3omacHOCTh  IKCITyaTaluu
TpyOONPOBOJIOB B XMMHUYECKOW NMPOMBINUIEHHOCTH. be3onacHas sKcIuTyaTalnus KOMIIPECCOPOB.
AHau3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U MPUPOJHBIX PUCKOB.

5. Obecrnieuenne KOMGPOPTHBIX YCIOBHM /s )KU3HU U I€ATENILHOCTH denoBeka. [lonarue
KOM(DOPTHBIX UM ONTUMAJIbHBIX yCI0oBUI. MUKpokinMaT nomemnieHuii. OcBelieHne U CBETOBas
cpelia B IOMELICHHH.

6. Ilcuxodusnonoruueckue u IProHOMHUUECKHE OCHOBBI 0€3011aCHOCTH.

[Icuxmyeckue mporeccsl, CBOMCTBAa U COCTOSIHUS, BIUAIOLINE HA 0€30MacHOCTh. Busl u
YCIIOBUS TPYAOBOM 1€ATEIbHOCTUH. DPrOHOMUYECKHE OCHOBBI O€30MMACHOCTH.

7. Upe3BbluaiiHble CUTYallMM U METO/bI 3ALLUTHI B YCIOBUAX UX pealU3aliH.

O6mue ceenenus o YC. [oxap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00bEKTaX.

Pagunanmonnsie  aBapuu. [Ipubopsl paguaniMoOHHOW, XMMHYECKOW pa3BeoKd U
JIO3UMETPUYECKOr0 KOHTPOJIA. YUpe3BblYallHbIE CHUTYyalldd BOEHHOIO BpPEMEHHU. 3alluTa
HAaceJeHUs B UPE3BBIYAWHBIX CUTYyalUsX. YCTOWYMBOCTh (DYHKIIMOHHUPOBAHUA OOBEKTOB
SKOHOMUKH B YPE3BBIUYANHBIX CUTYalLUAX.

8. YmpaBneHue 6€30MacHOCThIO KU3HEAEATEIIbHOCTH.
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3akoHOAATEeNTbHBIE W HOPMATHBHBIE TPABOBHIE OCHOBBI YIIPABICHUS O€30MaCHOCTHIO
JKU3HEACITEIIBHOCTA. DKOHOMHYECKHE OCHOBBI YIpaBieHHUs Oe3omacHOCThio. CTpaxoBaHUE
puckoB. ['ocygapcTBeHHOE yrpaBieHUuE 0€30MaCHOCTHIO.

4 O0beM y4eOHOH TUCIHIINHBI

Bunbl yueOHOM paboThI B 3aueTHEBIX B akanmewm.
SIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IJIAHY 4.0 144
KonraktHas pa6ora (KP): 1,33 48,4
Jlexiuu (JIek) 0,89 32
Jlaboparopusbie 3ausaTus (J1ab) 0,44 16
CamocrositenbHas padora (CP): 1,67 60
[TonroroBKa K KOHTPOJILHBIM paboTaM 1,11 40
ITororoBka K J1ab0paToOpHBIM paboTam 0,56 20
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(35,6)
Bunasr yue6HOM paboThI B 3aueTHbBIX B actponom.
CIMHUTIAX gacax
O0mas TpPyA0EMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonraktHas pa6ora (KP): 1,33 36,3
Jlexmm (Jlek) 0,89 24
Jlaboparopusie 3ausTus (J1ab) 0,44 12
CamocrositesbHasi padora (CP): 1,67 45
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 30
ITororoBka k 1ab0paTOPHBIM paboTam 0,56 15
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTauA padoyeil NporpaMMbl JUCHUIJIMHBI

«IIpoueccol u annaparel xXumndeckoii Texunonorun» (b1.6.15)

1 Heap AUCHUIUIMHBI - BMECTE C KYpCcOM OOIIEeH XMMHUYECKON TEXHOJOTUU CBSA3aTh
oO0IIeHayYHYIO0 ¥ OOLIEMHKEHEPHYIO MMOATOTOBKY Ha OCHOBE M3Y4EHHUS OCHOB T'MPABIMUYECKUX,
TEIUIOBBIX M MacCOOOMEHHBIX MPOIECCOB XMMHMYECKON TEXHOJOTHUH, YTO HEOOXOAMMO Npu
MOJArOTOBKE OakalaBpOB IO JaHHOMY HANpaBiICHUIO I HAay4YHO-MCCIIEOBATEIbCKON U
MPAKTUYECKON pabOThI HAa MPENNPUATHSIX.

2 B pe3yabraTe H3yYeHHMs JUCHMIUIMHBI oOydawummiics 10 mnporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams cnepyrommmu obmernpodeccunonansubivu (OIIK) u mpodeccuonanbHbIMU
(ITK) xomnereHIusAMU

- CIIOCOOHOCTBIO MCHOJIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIMH B
npoecCHOHANBbHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTHYecKoro aHajiuza |
MOJIETTMPOBAHHS, TEOPETUIECKOTO M SKCIIeprMeHTanbHOro uccnenoBanus (OI1K-2);

- CITIOCOOHOCTBIO UCTIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI JIJIsl TOHUMaHUs
OKpyXaromiero Mupa u sinennit npupoasl (OI1K-3).

- CIOCOOHOCTBIO YYacTBOBATh B COBEPILIEHCTBOBAHUHU TEXHOJOTHYECKHUX IPOILIECCOB C
MO3UILIUN PHEPro- U pecypcocOepekeHMs, MUHUMU3ALUU BO3/IEHCTBHS HA OKPYXKAIOIIYIO Cpeny
(IK-2).

3nams:

- OCHOBBl TEOpUHU IIEpEeHOCa MMILYJIbCa, TEIUIa M MAacChl; MPUHLUIBI (DPU3UUECKOTO
MOJIEJIMPOBAaHUS TPOLIECCOB; OCHOBHBIE YPaBHEHHUS [IBUKEHUS JKUAKOCTEH; OCHOBBI TEOPUU
TEIUIONEpelaul; OCHOBBI TEOPUU MACCONEPEAayd B CUCTEMax CO CBOOOJHON M HEMOABHIKHOU
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rpaHuneld paszgena (as; THIIOBBIE HPOIECCHI XUMHUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE
anmnaparbl 1 METOJIbl UX Pacyera;

- METOAbl IOCTPOECHMSI SMIIMPUYECKMX W TEOPETUYECKMX MOJENEH XUMHKO-
TEXHOJIOTHYECKHUX IIPOLIECCOB;

- OCHOBHbI€ IIPUHIUIIBI OPraHU3ALMH [TPOLIECCOB XUMUYECKOW TEXHOJIOTHH,
He(TEXUMHUH U OMOTEXHOJIOTHH.

Ymemo:

- ONpENeNATh XapaKTep ABM)KCHUS JKUIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTHUKU
IPOIIECCOB TEIJIO- U Maccolepeadn; pacCUUTHIBaTh MapaMeTphl U BBHIOMpATh anmaparypy Uit
KOHKPETHOI'O TEXHOJIOTHYECKOTO MPOLIECCa;

- paccuuThIBaThb OCHOBHBIE XapaKTEPUCTHKU XHMHUKO- TEXHOJIOIMUYECKOIo Ipolecca,
BbIOMPATh PALIIOHAIBHYIO CXEMY.

Braoemu:

-METOJAMH TEXHOJIOIMYECKUX PpacdyeTOB OTIENIBHBIX Y3JI0B U JAETaledl XUMHUYECKOIO
000pyI0BaHNS;

- HaBBIKaMM IIPOCKTUPOBAHUS TUIIOBBIX allllapaTOB XUMUYECKOM TPOMBIIIIIEHHOCTH;

- METOJaMH OIpEAENCHUsI  pAlMOHAJIbHBIX TEXHOJIOIMUECKUX PEKUMOB pPabOTHI
000pyIOBaHUS.

3 Kparkoe cogep:xanue AuCHMIINHBI

Monyne 1. I'mpponnHamuyeckue IpOLIECCH M anmaparbl XMUMHYECKOM TEXHOJOTHUHU.
OcHOBBI TeopuH sBIeHUH TiepeHoca. O0mmue 3aKOHOMEPHOCTH THAPOJMHAMUKY, TETJIoNepeaadn
u Macconepenaun. JKunkoctu u rasel. I'maponmnamuka. TedeHue B TpybOax M KaHauax.
[Tomo6HOe peobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPHU
rUIpoAMHaMuYeckoro mopobus (Dinepa, PeiiHonbiaca, @Ppyna, TOMOXpPOHHOCTH), UX
¢uznyeckuil CcMBICT; TNapaMeTpuuyeckue Kpurtepuu. KputepuanabHoe ypaBHEHHE ABH)KEHUS
BS3KOU JKUAKOCTH. BpIOOp ckopocTelt moTokoB. Ilepemenienne KuaKoCTe 1 ra3oB ¢ IOMOIIBIO
MaII{H, TOBBIIIAIOIINX JaBJICHUE.

Monynb 2. TeroBblie MPOLECCH U annapaTbl XUMUYECKON TEXHOJIOTHH.

OcCHOBHBIE TEIJIOBBIE TIPOIIECCHl B XUMHUYECKOW TexHonoruu. [uddepenunanbuoe
ypaBHEHHE TIepeHoca »HHepruu B ¢opme TemnoThl. KOHBEKTUBHBIM IEPEHOC TEIIOTHI.
PanuanTHbIl Temonepenoc. Temnonepeaaya B HOBEPXHOCTHBIX TEMNIOOOMEHHUKAX.

Monyns 3. IIponecchl u anmnapatsl pa3aeaeHus TOMOreHHbIX cucteM. (OCHOBHBIE
MacCOOOMEHHBIE MPOIIECCHI).

OcHoBBI MaccOOOMEHHBIX IporieccoB. AuddepernunanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHbBIX cpefax. Macconepenada. MarepualibHbIi OanaHc HEMPEPHIBHOTO
yCTaHOBMBIIETOCs Mpolecca. Pacuer MaccooOMEHHBIX IPOIIECCOB U alMapaToB /sl CUCTEM C
OJIHUM pacIipe/ieIsieMbIM KOMIIOHEHTOM.

Pacuer nonepeunoro ceuenus (quameTpa) KOJOHHBI; IPEAEIBHO T0IyCTUMAs U
HKOHOMUYECKHU ONTHUMAabHAasi CKOPOCTHU CIUIOMIHOM (a3bl. OCHOBBI pacyeTa BhICOTHI
MacCOOOMEHHBIX aNapaToB ¢ HEMPEPHIBHBIM U CTYIIEHUATHIM KOHTAaKTOM (a3. O0rime
MIPUHIIMIIBI YCTPOICTBA U KJIacCU(UKALIUS alllapaToB JJisi MACCOOOMEHHBIX MPOLIECCOB B
cucrteMax «ra3(map)-xKuIkocTb». OcoOEHHOCTH KOHCTpYKLUi abcopbepoB. OCHOBBI pacyera u
anmnapatsl JUIsl TUCTUILIALUN.

Monyns 4. OcHOBHblE TIuApoMEXaHHYeckue mpouecchl. Ilpomeccsl u  ammaparsl
pa3JiesieHusl TeTePOreHHBIX CUCTEM.

Pa3nenenune ®uAKUX M ra3oBbIX N€TEPOT€HHBIX CHCTEM B I0OJE€ CHI TskKecTH. TeueHue
yepe3 HEMOJIBUKHBIE 3EpPHHUCTHIE U IICEBJIOOKM)KEHHbIE ciou. DUiIbTpoBaHHE CYCIEH3UH U
OYHCTKA ra30B OT MbLIeH Ha GuiabTpax. ObIIee KoIn4ecTBO Moyeii - 4.
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4 O0beM y4eOHOMH JUCHUNJIMHBI

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 10,0 360
KonraktHas pa6ora (KP): 3,56 128,8
Jlexuun (Jlek) 1,78 64
[Tpaktrueckue 3ausatus (I13) 1,78 64
CamocrositesibHas padora (CP) 4,44 160
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 2,0 Jkamen
' (71,2)
B ToM umciie mo cemecTpam:
S cemecTp
OO0mas TPyA10eMKOCTh B CEMeCTpe 5,0 180
KonraktHas pa6ora (KP): 1,78 64,4
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositesbHasi padora (CP) 2,22 80
Buja konTposi: 3a4er / 3k3aMeH 1,0 Jiczamen
' (35,6)
6 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KonraktHas pa6ora (KP): 1,78 64,4
Jlexumu (Jlek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,22 80
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 Jx3amen
' (35,6)

Bugpsl yaeOHOM paboThI

B 3aueTHBIX

B actponom.

SIMHHIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 10,0 270
KonTaktHas padora (KP): 3,56 96,6
Jlexumn (Jlek) 1,78 48
[Tpaktnueckue 3anstus (I13) 1,78 48
CamocrositesibHas padora (CP) 4,44 120
Buja konTpoJsi: 3a4er / 3K3aMeH 2,0 draamen
' (53,4)
B TOoM umciie o cemecTpam:
S cemecTp
Oo6mas Tpy10eMKOCTh B CEMeCTpe 5,0 135
KonrakTHas patora (KP): 1,78 48,3
Jlexrum (JIek) 0,89 24
IIpaktuueckue 3anstus (I113) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 draamen
' (26,7)
6 cemecTp
OO0mas Tpy10eMKOCTh B CeMeCTpe 5,0 135
KonraktHas pa6ora (KP): 1,78 48,3
Jlexumm (Jlek) 0,89 24
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[Tpogomxenne TabIUIIbI

Bunst yueOHoI paboThI B 3auetHpix | B actponom.
eIMHUIIAX qacax
[TpakTaeckue 3anrstust (I13) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
IK3aMeH
Bua KOHTpOJIAA: 3a4eT / IK3aMeH 1,0 (26.7)

AHHOTAUHA padoyeil MPOrpaMMsbl AUCHUILIHHBI

«O0mas xumuuyeckas rexuogaorus» (61.5.16)

1 eab AUCHMIJIMHBI — TOJNyYeHWE 3HAHUK B 00NACTH  pealu3aliil XUMHKO-
TEXHOJIOTHYECKHUX TIPOIECCOB C Y4eTOM (PH3UKO-XMMHUYECKUX OCOOECHHOCTEH MPOTEKAIOIINX
peakiuii, BbIOOpa ONTHMAJbHBIX YCIOBHU pPEaM3yeMBIX IPOILECCOB, BbIOOpa 3PPEKTHBHBIX
PEaKTOpOB, MPUOOPETCHHSI HABBIKOB B COCTABJICHUM MATCPUAIBHBIX W TCIUIOBBIX OaaHCOB, B
pacyere TPOIIECCOB M PEaKTOPOB HA OCHOBE MATEMAaTHUYECKOTO MOJICIUPOBAHMS, MOJTYYCHUS
3HaHUH B 00J1aCTH pa3pabOTKH YHEProcOeperamux XuMIuKo-Texnonornaeckux cucrem (XTC),
0€30TXOIHBIX U MaJOOTXOIHBIX TEXHOJOTHI HA IIPUMEPE COBPEMEHHBIX MTPOU3BOJICTB.

2B pe3yabTare W3yYeHHs UCHMIUIMHBI O0y4YyalIIMiicsi MO TporpamMme
0akaJjlaBpHUaTa J10JI7KeH:

Obnaoams cnenyrommmu  obmenpodeccruonanbabiMu (OIIK) 1 nmpodeccrnoHanbHBIMU
(ITK) xoMITeTeHIIUSIMMU:

- CIIOCOOHOCTBIO ~ WCIIOJIb30BAaTh  OCHOBHBIC  3aKOHBI ~ ©CTECTBEHHOHAYYHBIX
JUCITUIUIMH B TIPO(ECCHOHATLHOW JIEATEIBHOCTH, MPUMEHATH METOABl MaTeMAaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUYCCKOTO U dKCIIepuMeHTaIbHOro uccienosanus (OIMK-2);

- CIIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUH TEXHOJIOTHUYECKUX TPOIIECCOB
C TIO3UIIMH JHEPro- M PecypcocOepeKeHHsl, MUHUMHU3AIMU aHTPOIIOTEHHOTO BO3JCHCTBUS Ha
okpyxatorryio cpeny (ITK-2)

3namo:

- OCHOBBI TEOPUU XMMUYECKUX MPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIIEOBAaHUS B3aUMOJCHCTBUS XUMHUYECKHUX MPEBPALICHUN U SBICHUU
IepeHoca Ha BCeX MacIITaOHBIX YPOBHSX;

- METOJIMKY BbIOOpA peakTopa U pacuéra mpolecca B HEM;

- OCHOBHbBIE PEaKI[MOHHBIE MPOLIECCH M PEAKTOPbI XUMHUECKOH U OMOTEXHOIOTUH;

- OCHOBHBIC IIPUHIUIIBI OPTaHU3ALUN XUMUYECKOTO ITPOU3BOJCTBA, €I0 UEPAPXUUYECKYIO
CTPYKTYPY, METO/Ibl OLIEHKU 3(PPEKTUBHOCTH IPOU3BOJICTBA;

- OCHOBHBIE XMMHYECKHE IPONU3BOICTBA.

Ymemu:

- paccunTaTh OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOTO MTPOLIECCa,;

- BBIOpATh PAallMOHAIBHYIO CXEMY MPOU3BOACTBA 3a/IaHHOTO MPOJIYKTa,

- OLICHUTh TEXHOJIOTUYECKYIO 3P PEKTUBHOCTH TPOU3BO/ICTBA;

- BbIOpaTh 3 (EKTUBHBIIN TUIT PEaKTOPa,;

- IPOBECTH PacuyeT TEXHOJOTUYECKUX NTapaMeTPOB /IS 33JJaHHOIO IIpoLecca;

- OIPENENNUTD MapaMeTphbl HAWTYUIlel OpraHru3aluy MPoLecca B XUMUYECKOM PEaKTOPeE.
Bnaoemy:

- MeTo/1aMu aHayn3a 3)PEeKTUBHOCTU PAOOTHI XUMUYECKUX MTPOU3BOJICTB;

- METOJIaMH pacyeTa M aHajlInu3a IPOLECCOB B XUMHUYECKMX PEAKTOpax, ONpPEAEICHUS
TEXHOJIOTUYECKUX MTOKa3aTeseH;

- METOJIaMU BBIOOpa XUMHUECKUX PEAKTOPOB.

3. Kparkoe copep:kaHue 1MCHUIINHBI

Mopnynb 1. XuMuueckast TEXHOJIOTHUSI U XMMHUYECKOE IPOU3BOICTBO

1.1. OcHOBHBIC OTIIPEICTCHUS U TTOJIOKEHUS.
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XuMHUUECKasi TEXHOJIOTUS - HayKa 00 HSKOHOMHYECKH, JKOJOTMYECKH M COIHAIBHO
000CHOBaHHBIX CIOCO0AaX M Tpoleccax MepepadOTKH ChIPbsi C M3MEHEHHWEM €ero cocTaBa M
CBOMCTB MyTEM MPOBEICHUS XMUMHUYECKUX U (U3UKO-XUMHYECKHX MPEBPANICHUA B TMPEIMETHI
notpebsieHuss U cpeAcTBa Mpous3BoacTBa. OOBEKT XUMHUYECKONH TEXHOJIOTUU - XHUMHUYECKOe
MIPOU3BOACTBO. MEKOTpaciaeBOM XapaKTEP XUMHUYECKOM TEXHOJIOTMU. Pa3BuUTHE XHMHUYECKHX
MIPOU3BOJICTB U XMMHUYECKON TEXHOJIOTHMH. MecTO XMMUYECKON TEeXHOJIOTUU B MPOMBILIUICHHOM
chepe ¥ METOIOB XMMHUYECKOW TEXHOJIOTUM B HEXMMHUYECKHX OTPACISAX MPOMBIIUICHHOCTH.
MeToapl XUMHYECKOW TEXHOJOTMM — CHUCTEMHBIA aHalu3 M METOAbl MaTeMaTHYeCKOTo
MoaenupoBaHus. CUCTEMHBIH aHAJIN3 CIOXKHBIX CXEM U B3aMMOJICHCTBHI 3JIEMEHTOB CXEMBI —
MOHSTHE U coliep:kaHue MeTona. Dusnueckoe U MaTeMaTUYeCKOe MO EIHUPOBAaHHUE, OIIPEIEICHNE
U OCHOBHBIE TOHSTHS, UX MECTO B MH)KEHEPHO-XMMHMYECKHX HCCIEAOBAHHUAX U pa3pabOTKax.
MecTo u 3HaYeHHE HATYPHOTO U BBIYUCIUTEILHOTO SKCIIEPUMEHTA.

Copneprkanue 1 331a4 yueOHOTO Kypca.

1.2. Xumuyeckoe nmpou3BOICTBO.

[ToHsATHE O XUMHYECKOM TMPOM3BOACTBE KaK O CHCTEME MAallMH H alllapaTros,
COCIMHEHHBIX MaTepUaIbHBIMU U SHEPreTUYECKHMMH TMOTOKaMHU, B KOTOPBIX OCYIIECTBIISIFOTCS
B3aMMOCBSI3aHHbIE XUMHUECKUE TPEBPALICHUS U (PU3MUYECKHE MPOLECCH NepepadOTKU CHIPbS B
OPOAYKTHl. MHOTO(pYHKIIMOHATHHOCTh XUMHUYECKOTO MPOU3BOACTBA - MOJYYCHHE MPOAYKTOB,
JHEPro- M pecypcocOepexeHre, MUHUMHU3alusl BO3ACUCTBUS Ha OKpyKarolryto cpeny. OOmast
CTPYKTypa XHMHUYECKOTO MPOM3BOACTBA - COOCTBEHHO XMMHYECKOE MPOU3BOJCTBO, XPaHEHHE
CBIPbsI U TMIPOIYKIIUU, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U Oe30macHoCcTH. OCHOBHBIE MOJICUCTEMBI
XUMHYECKOTO TPOU3BOJACTBA - MOATOTOBKA CHIPbSI U MaTepUANOB, XUMHUYECKHE U (PU3HUKO-
XUMHUYECKHE IPEBPAIICHUS. BBIJCICHHE IMPOIAYKTOB, 00C3BPEKHBAHUE YTWIIM3ALHUS OTXOJIOB,
TEIJIO- M JHeproodecredeHue, BOAOIMOATOTOBKA, YIpaBlIeHHE MPOU3BOACTBOM. (OCHOBHbBIE
TEXHOJIOTUYECKAE KOMIIOHEHTHI - CBIPbE, BCIIOMOTATENbHBIE MaTepUANbl, OCHOBHOW H
JIOTIOJTHUTEIBHBIN MPOIYKThI, OTXO/Ibl, JHEPTETHUECKUE pECYPChl, 000pyI0BaHUE, CTPOUTENILHBIE
KOHCTPYKIIUHU ¥ TPHOOPHI, IPOU3BOJICTBEHHBIN TIEPCOHAIL.

KayecTBeHHBIE M KOJMYECTBEHHbIE IIOKa3aTe€lIM XHMMHUYECKOTO  IPOU3BOJICTBA:
TEXHOJIOTUYECKHE TOKa3aTelIn - IMPOU3BOAMTENBHOCTh M MOIIHOCTH MPOM3BOJCTBA, BBIXOJ
IPOAYKTa, PACXOAHbIE KOA(POHUIMEHTHl MO CHIPbIO W 3HEPrUHM, MHTEHCHUBHOCTH IPOLIECCOB,
Ka4eCTBO MPOJAYKTa; SKOHOMHYECKHE IOKa3aTelld - ce0eCTOMMOCTh MPOAYKTa, MPUBEICHHBIC
3aTpaThl, yAeNbHbIE KallUTalIbHBIC 3aTPaThl, MPOU3BOAUTEIHHOCTh TPYIA; IKCILTyaTallMOHHBIC
MOKa3aTey - Ha/Ie)KHOCTh M 0E30MacHOCTh ()YHKIIMOHHPOBAHUS CUCTEMBI, YyBCTBUTEILHOCTS,
peryaupyeMocTb U YHPaBIsIeMOCTh MpoOIecca; COLUalbHbIe MOKa3aTelu - BO3JCHCTBHE Ha
OKPYKaIOUIYIO Cpey, 0€301acHOCTh OOCITYKUBAHHS, CTETIEHh MEXaHU3alIMU 1 aBTOMAaTH3AIHH.

1.3. ChIpbeBBIE pECYPCHI, BOJIA M SHEPTUS B XMMUYECKOM IPOU3BOCTBE.

Knaccudukanus CbIppeBBIX pECypcoB IO pa3jiMYHbIM MpU3HAKaM - (a3oBoMy
COCTOSIHUIO, TIPOUCXOXKJICHHIO, HCTOYHHKAM. MUHepanbHOe ChIpbe (PyIObl M IOJIE3HBIE
HCKOIIaeMbl€), OPTaHWYECKOE MPUPOJHOE ChIpbe (TOPIOYME HCKOMAeMbl€), PAaCTUTEIbHOE U
KUBOTHOE ChIpb€, BTOPUYHOE CBHIPbE - UX HCIOJIb30BaHUE U MYyTHU nepepaboTku. OCHOBHBIE
CrocoObI MEPBUYHON 00pabOTKH CHIPhs (0OOTaIeHNe, OUYNCTKA, MMOATOTOBKA K TPAHCTIOPTUPOBKE
u nepepaborke). I[loHsATHE, CYIIHOCTP M MpPUMEpPHI YIIYOJNEHUs HCHOJIB30BAHUS CHIPbA,
KOMOMHHMPOBAHUS MPOU3BOICTB U KOMIUIEKCHON NEpepabOTKU CHIPBSI.

3HAUEHUE U HCIIOJIb30BAHME BOJBI B XMMUYECKMX IPOM3BOACTBaX. VMICTOUHHMKHM BOJBI.
TpeGoBaHus K TEXHOJOTHYECKOWM W OBITOBOM Boje. [IpompllieHHAss MOATOTOBKA BOJBI W
METOJIbl €€ OUUCTKU OT Nnpumeceil. OCHOBHBIE METOJbI KOHTPOJS KadecTBAa BOJIbI. DKOHOMMS
BOJIOTIOTPEOIICHNSI B TIPOU3BOICTBE. BO/100OOPOTHBIE CUCTEMBI.

Bugsl W MCTOYHMKM SHEPrUM B  XHMHUYECKOH MPOMBIIUICHHOCTH. MacmTalsl
noTpedsieHusT W CIocoObl YMEHBbIIEHHs] 3HepreTudyeckux 3arpar. CyIMIHOCTh W TNPUMEPHI
pereHepalMl M peKylnepaluuyd SHEpPruu. OHEPrOTEXHOJIOIMUECKHE CHCTEMBl. BrTopuuHble
SHEPreTUYECKHUE PECYPCHI.

Monyinsb 2. TeopeTndueckiue 0OCHOBBI XMMHUECKUX IPOLIECCOB U PEAKTOPOB
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2.1. OcHOBHBIE ONPENEIIEHUS U TIOJIOKEHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX MpeBpalleHHA -
CTEeXHOMETpUYECKHEe, TepMOAUHAMUYECKHE, KHHETHueckue. Ilokaszarenn  XUMHYECKOTro
IpEeBpalleHHs] - CTEIIeHb PEBPAIICHUs, BBIXO NPOAYKTa, HHTErpajibHas U quddepeHnnaibHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMH U IIPEBPALLEHUS PEAreHTOB.

2.2. XuMHUYECKHUE MPOLECCHI.

Omnpenenenne. Knaccudukanus XMMHYECKHX IMPOIECCOB MO PA3IMYHBIM IMPH3HAKAM -
XUMHYECKUM (BHJ XHMHUYECKOW peaklHuH, TEePMOJUHAMHYECKHE XapaKTEepPUCTUKH, CXeMma
npeBpalieHnii) U Ga3oBbIM (YHCIIO U arperaTHoe cocTossHue (has).

['omorennsiii xumMmudeckuii npouecc. OnpenesieHue U nNpuMepsl. BinsHue XuMHYECKUX
NPU3HAKOB M YCIOBHI MPOTEKaHUS MpoIlecca Ha ero nokasarenu. CrocoObl MHTEHCU(PUKAIHH.

[TonsTue onTumanbHbIX Temieparyp. ONTUMaIbHBIE TEMIIEPATypbl Ui OOpPaTUMBIX U
HEOOPaTHUMBIX K30- U SHIOTEPMUUECKUX PEAKIIHH.

['eTeporeHHbIl (HEKATATUTUYECKHI) XUMUYECKUI mporecc. OnpeneneHue U MpuMepsbl.
CrpykTypa mporecca U ero cocramBisomue (craaun). Habmogaemas CKOpOCTh XMMHYECKOTO
npespatienus. O6nactu (pexuMbl) MPOTEKaHUs MpoIlecca, JIUMUTUPYIOIAs CTaIus.

['ereporennsiii xuMuyeckuil mporecc 'raz (KuAkocTh) - TBepaoe". OOocHOBaHuUE,
MOCTPOCHUE U aHAIM3 MAaTEMAaTUYECKON MOJIENH ISl peakiuii ropeHus (MoJienb "CKIMAIOIIasICs
chepa") m TomoxXxMMHUUECKOW (MOenb ''Cc HeB3amMojaeucTByrommM siapom"). HaGmromaemas
CKOPOCTh TMPEBpPAILEHUS, BpEMsS MpEBpallleHUs M MYyTH UHTCHCHU(PHUKAIUU ISl Pa3THYHBIX
oOyacTell MpoTeKaHus Ipolecca.

['ereporeHHslii XuMUYeckuil mpouecc '"ra3 (KUIKOCTh) - XKUAKOCTH'. OOOCHOBaHUE,
IIOCTPOCHHE M aHaJIM3 MaTeMaTHuecKoi mozaenu. HaOmromaemas CKOpPOCTh MpeBpaiieHus U
obnactu nporekanus mporecca. [Iyru nunTeHcubukanuu 1 pa3inyHbIX PeXUMOB Mpoliecca.

Karanutnueckuii mpouecc. Omnpeznenenue, kiaccuukanusi, npumepsl. | eTeporeHHblil
KaTajau3 Ha TBepaoM Kartanuzatope. OOOCHOBaHWE, MOCTPOCHHWE W aHAIU3 MaTeMaTUYEeCKOU
MOJIeJIM Ha KaTAJIWTUYECKOW MOBEPXHOCTH U B MOPHUCTOM 3epHe Karainu3aTopa. Habmronaemas
CKOpOCTh TpeBpalleHus U o0jgacTh npoTekaHus mnpouecca. CTeneHb HCHOIb30BAHUS
BHYTpEHHEH moBepxHOCTH. [1yTH nHTeHCH(DHUKAINN KaTaTUTHYECKHIX TTPOIIECCOB.

2.3. XMMHUYECKUE PEAKTOPBI.

OmnpeneneHre W Ha3HAYCHHE XUMHUYECKOTO peakTopa. PeakTopbl B XWMHYECKUX H
HEXMMHMUYECKUX OTpacisiXx MpoMbiiieHHOCTH. OO030p THUIOB XHMHUYECKUX PEAKTOPOB, HX
CTPYKTYPHBIE DJIEMEHTHI (pEeaKIMOHHas 30HA, YCTPOHCTBA BBOJA W BHIBOJA, CMEUICHHS,
pas3zieleHuss U pacupezesieHus] MOTOKOB, TEIIOOOMEHHbIE 3JIEMEHTBI), OCHOBHBIE MPOILECCHl U
SIBIICHUS B HUX.

CucremaTu3zaiiys MpoIEecCOB B XMMHUYECKOM PEAKTOpe MO MacimiTady UX MPOTEKAHUS:
XUMHUYECKasl peaklMs, XUMHUYECKMH Tpollecc B DIIEMEHTApHOM 00beMe, IMpoLecchl B
PEaKIIMOHHOM 3JIEMEHTE U B PEaKTOpE B IIEJIOM, - UX B3aUMOCBS3b U HepapXudeckas CTPYKTypa
MaTeMaTU4ecKOll MoJenu mpolecca B peaktope. [Ipumepsl mpoiieccoB B pa3iuYHBIX BHAAX
XUMHUYECKHX PEAKTOPOB.

Knaccugukarus mporeccoB B peakTopax 1Mo pa3IudHbIM MPU3HAKAM - BU XUMHUECKOTO
npoliecca, OpraHu3alusl IMOTOKOB PEAareHTOB (CXeMma JABWKEHHsI PEreHTOB 4Yepe3 peaxTop,
CTPYKTYpa IMOTOKOB B PEaKIIMOHHOW 30HE), OpTraHU3aIHs TeIUIOBBIX ITOTOKOB (TEIUIOBOW PEXUM,
cxema TerooOMeHa), CTallMOHAPHOCTH Mpoliecca.

O6ocHOBaHMEe M TOCTPOEHHE MaTeMaTUYECKOM MOJeNu Ipoliecca B peakTopax
Pa3IMYHOTO THUMA KaK CHCTEMbl ypaBHEHUN MaTepHaIbHOTO M TEIIOBOrO 0aJaHCOB HAa OCHOBE
JMAHHBIX O CTPYKType IOTOKA, XWMHUYECKHUX TIPEBPAIICHUAX, SBICHHUSX ITIEpeHOoca Telia W
BellecTBa W WX B3amMozeicTBuu. CucremMaTu3anuss W KIacCUPUKALUSA MaTEMATHUECKUX
MoJieJIel MPOLIECCOB B PEAKTOPaX.

N3oTepMuueckie MpoIecchl B XMMHUYECKOM peakTope. BnmsHue CTpyKTyphl MOTOKa
(umeampbHOE CMEIICHHE W  BBITECHEHHE), CTAIlMOHAPHOCTH TMporecca (IPOTOYHBIA |
MEPUOANYECKHIA), TApaMETPOB U YCIIOBUH MPOTEKAHMsI Mpolecca (TemrepaTrypa, KOHIIEHTpaIus,
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JaBiieHNe, 00beM peaKIIMOHHON 30HbI, BpeMsl), BUJa XUMUUYECKON peakluu (MpocTast U CIOXKHAs,
oOparumasi U HeoOpaTuMmasi) U €€ IapaMeTpoB Ha MPO(PUIM KOHILIEHTPALUNA M IMOKa3aTelH
npolecca B peakTope (CTENeHb INMPEBPALIEHUS, BBIXOJ IMPOIYKTa, CEJIEKTUBHOCThH Ipoliecca).
OcHoBbl pacyera mpouecca B peaktope. ComoctaBieHue 3(PGEKTHUBHOCTH IPOLIECCOB B
peaxKTopax, OIMMCHIBAEMBIX MOJEISIMH UJ1€aIbHOIO CMEIIEHUS U BBITECHEHUSI.

Hewnsorepmuueckne mnpoueccel B XUMHUYECKHX peakTopax. OpraHuszanus TeEIIOBBIX
IIOTOKOB U PEKMMOB B XUMUYECKUX peakTopax. Pacmpenenenue reMneparypbl, KOHIEHTpALU U
CTENEHU MPEBPALLEHUsS B pEAKTOPE B pPEKHUMaX HUACAIBHOTO CMELIECHHUS U BBITECHEHHS,
annabatnyeckoM M C TermnooOMeHoM. CBs3b TeMIlepaTypbl M CTENEHU IpEeBpalleHus B
aguabatuueckoM mnporecce. CoOmocTaBieHHE C H30TEPMUYECKUM pexUMOM. Yucio u
YCTOMYMBOCTb CTAllMOHAPHBIX PEXKUMOB B PEAKTOPAX UIEATBHOTO CMELLIECHUS.

2.4. IIpoMbIIITIEHHBIE XUMHUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX npuMepax HpPEeIMETHO pacCMaTPUBAIOTCS MPOMBIIIJIEHHBIE PEaAKTOPbI
JUIsl IPOBEAEHUS MPOLECCOB TOMOIE€HHBIX, T€TEPOr€HHbIX U KaTAIUTUYECKHUX - TUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU M OCOOCHHOCTH PEKHUMa, 00JIACTH UCTIONb30BaHUSI.

Monyne 3. XuMu4yeckoe Mpou3BOACTBO, KaKk XMMHUKO-TexHonoruueckas cuctema (XTC).

3.1. CtpykTypa u onucaHue XUMHKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHYECKOE MPOU3BOJCTBO Kak XHUMHUKO-TexHonoruueckas cucrema (XTC). Iloustue
cucreMbl U XTC. CocraB XTC: »aemMeHTB, CBSI3H, HOoAcCHCTEMEL. OineMeHThl XTC,
KJIacCU(UKalMs M0 BUJY MPOLIECCOB M Ha3HaueHUIo. TexHomornyeckue cpsizu anneMeHToB XTC
(motoku). IlocnemoBarenbHas, mapajulelbHas, pPa3BETBICHHAs, IIOCIIEI0BATEIHLHO-00BOIHAS
(Gaiimmac), oOpaTHas (PEIMKII) TEXHOJIOTHYECKHE CBS3U. MIX cXeMbl M Ha3HAYCHUE.

Omnwucanne XTC. Bunst moneneit XTC - onucarensHbie U rpadpudeckue. OnucarenbHbIe
MOJIEIM - XUMHYECKas CXeMa M MaTeMmMaTudeckas Mojenb. [paduyeckue Moaenu -
(GyHKIIMOHAIbHAs, TEXHOJOTMYEcKas, CTPYKTypHas W Jpyrue (CHeluagbHble) CXEMBI.
HazHnaueHnue, mpuMEHEHHE U B3aUMOCBS3b MOJIEIIEH.

3.2. Anamus XTC.

[Tonsitue, 3amaun u pesynbrarel aHanuza XTC - cocrosaue XTC, marepuanbHbeli U
TEIUIOBOM OajlaHChl, MOKa3aTeu XUMHUYECKOTO MPOU3BO/ICTBA.

Cpoiictea XTC Kkak cHCTEMBI: B3aUMOCBSI3aHHOCTb PEXHMOB 3JIEMEHTOB, pa3jIndue
ONTUMAJIBHOCTU 3JIEMEHTa OJAMHOYHOIO U B CHUCTEME, YCTOMYMBOCTh U CYIIECTBOBaHHE
CTallMOHAPHBIX PEXKUMOB U JIp.

MartepuanbHblii U TEMJIOBOM OataHchl. MeToIuKa COCTaBIeHUs M pacueTa MaTepHUaIbHbIX
u teroBbix OanaHcoB XTC um ee moncucreM. OcoOeHHOCTH pacueTa OalaHCOB B CXEMax C
perukioM. Q@opMsl IpescTaBiIeHus 0anaHcoB (TaOIUIIbI, AUArPaMMBI U Ip.).

MarepuanpHblii  OanaHc A7 MacCOOOMEHHBIX M PEAKIHMOHHBIX  DJIEMEHTOB.
Hcnonp30BaHWE CTEXHOMETPUYECKHUX, TEPMOJMHAMHUYECKHMX M MeX(pa3HbIX OalaHCOBBIX
cooTHoweHNH. CTEXMOMETPUYECKUE COOTHOLIEHUS U HUX pa3HOBUAHOCTH. CTeneHb
HCIIOJIb30BaHUs CBIPHEBBIX PECYPCOB.

DHTaIbIUIHBIN, SJHEPTeTUYECKHUH (110 TOTHOW PHEPTHH) U DKCEPTreTHUECKUd OalmaHChl U
KII. Ux conocraBineHnue u ucnosb3oBanue B ananmze XTC.

3.3. Cunre3 XTC.

[Tonstue u 3amaun cunte3a (moctpoenusi) XTC. OcHoBHble 3Tanbl paspaborkun XTC.
Ponp MareMaTn4ecKuX M 3BPUCTUYECKUX METOJIOB.

OcHoBHbIE KOHUEeNUu npu cuHTe3e XTC: TONMHOE HCMOJb30BAHUE CHIPHEBBIX U
HHEPreTUUECKUX PECYPCOB, MUHUMHU3ALMS OTXOJ0B, ONITUMAIBHOE UCII0JIb30BAHUE aIlllapaTypsl.
Ux coxpepxanue u crnocoObl peanuzauuu. KoMOWHUPOBAaHHbBIE MPOU3BOJICTBA, COBMEIECHHBIE
IIPOLECCHl, BTOPUYHBIE DHEPIETHUUECKUE PECYPCHI, SHEPrOTEXHOJIOIMUECKUE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIe, MaJTOOTXOAHbIE IPOU3BOJICTBA - UX MOHSITHSI, OCOOEHHOCTH
U IIPUMEHEHHUE.
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OnHOpOIHBIE TEXHOJOTMYECKHE CXEMBI: CHUCTeMa pEKyNepaTHBHOIO TEIUI00OMEHa,
CUCTEeMa pa3JieJIeHuss MHOTOKOMIIOHEHTHOI cMecH, cuctemMa peakTopoB. OCHOBBI TOCTPOCHUS UX
ONTUMAJIbHOU CTPYKTYPbI

Monynsb 4. IIpombllIeHHbIE XUMHYECKHE TPOU3BOJICTBA.

XUMHUYECKUE TPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK peain3anus W3y4eHHBIX
TEOPETUUYECKHX OCHOB XUMHUKO-TeXHOJIOrnyeckux mporeccoB 1 XTC, KoHIeNIMi NOCTpOeHUs
BoIcOKOd((pexkTnBHOM XTC. OCHOBHOWM aKIEHT aAenaercs Ha (U3UKO-XMMHUYECKHE OCHOBBI
KOHIENIIMK TIOCTPOEHHUSI TEXHOJOTHYECKOW CXEMbl TPOU3BOACTBA M €ro  IOJICHCTEM.
[IpousBoacTBo cepHoil kucioThl. [Ipon3BoacTBo ammuaka. [Ipon3BOICTBO a30THOW KHUCIIOTHI.
[TpousBoaCcTBO CcTUPOIIA.

Monyns 5. CoBpeMeHHBIE TeHICHIIMN B Pa3BUTUU XUMHUECKOW TEXHOJIOTHH.

Tekyiiee coCTOIHNE XUMUYECKOW MPOMBIIIIIEHHOCTH B MUPE U TEHACHILIUU €€ Pa3BUTHSL.
[lepcnieKTHBHBIE HICTOYHUKH CHIPbS U 3HEPTruu. Kiactepu3zamust XAMHUYECKOH MPOMBIIIUIEHHOCTH.
CoBMerniennble mpoueccel. ['MOkue U mepecTpanBaeMble TEXHOJOTHYECKHEe cXxeMbl. HoBbie
XUMHKO-TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOTy4eHUs MPOAyKTOB. HaHOTeXHOMOTHSI.

OO11ee KOIMYECTBO MOAYIIEH - 5.

4 O0beM y4eOHOH JUCHUNJIMHBI

Bunst yueOHOI paboThI B 3auerHbIX B akanem.
CIMHUTIAX gacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 7,0 252
KonTaktHas padora (KP): 2,23 80,4
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
Jlaboparopusbie 3ausatus (J1ab) 0,44 16
CamocrositesibHas padora (CP): 3,77 136
Buja xouTpoJisi: 3auet/aK3aMeH 1,0 IK3aMeH
(35,6)
Bunpt yueOHoI pabOThI B 3auerHbIX B actponom.
eIMHUIIAX yacax
O01as TpyA10eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 7,0 189
Konrakthas patora (KP): 2,23 60,3
Jlexruu (JIek) 0,89 24
[Tpaktueckue 3anstus (I13) 0,89 24
Jlaboparopusie 3ansTus (J1ab) 0,44 12
CamocrositesibHas padora (CP): 3,77 102
Buja koHTpoJsi: 3aueT/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanus padoyeil NPOrpaMmbl IUCHUIIIHHBI
«CucTeMbl yNpaBJieHHs] XHMUKO-TeXHOJIornueckumu npomeccamu» (b1.5.17)
1 Henp aucuuniamHbl — AaTh 0a30Bble 3HAHUS [0 TEOPUU CHCTEM YIPaBJICHUS

xuMHKo-TexHojoruueckumu mpoueccamu (CY XTII), nmpuBUTh HAaBBIKM U YMEHHUE aHalIu3a
cBoiictB XTIl kak 0OBEKTOB ympaBieHUS U MPAKTHUECKOIO MPUMEHEHHUS! TEXHUUYECKUX CPECTB
YIIPaBICHUS.

2 B pe3yabTare u3ydyeHMs JMCHUILIMHBI 0Oydamomuiics N0 Nporpamme
O0akaJiaBpHaTAa J10JI/KEH:

Obnadams cnepyrommmu odmenpodeccunonanbabiMu (OIIK) u mpodeccrnonanbHbpIMU
(ITK) xoMIieTeHUUSIMU:
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- CIIOCOOHOCTBHIO UCIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUIMH B
npodecCuoHaNbHOM  AESITETbHOCTH, MPUMEHSITh METOAbl MaTeMaTHYeCKOTO aHajau3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMEHTaIbHOTO HccinenoBanus (OITK-2);

- CIOCOOHOCTBIO ~ OCYIIECTBIISTh TEXHOJOTMUYECKHH MPOIECC B COOTBETCTBHUH  C

pEerjJaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENICTBA NIl U3MEPEHHUs OCHOBHBIX MapaMETpPOB
TEXHOJIOTHYECKOT0 MpoLiecca, CBOMCTB chipbst u mpoaykiuu (ITK-1).

3uams:

- OCHOBHBIE IIOHATHUS TEOPUH YIIPABIICHUS;

- CTAaTUYECKHE U IUHAMHYECKHE XapaKTEPUCTHUKH OOBEKTOB YIIPaBICHUS;

- ocHOBHbIE BUJIbl CAY 1 3aKOHBI PEryJIUpPOBAHUS;

- TunoBele CAY B XMMHYECKON IIPOMBILIEHHOCTH;

- METOJBI U CPENICTBA U3MEPEHUS OCHOBHBIX TEXHOJIIOTHYECKUX [1apaMETPOB;

- ycroitunBocth CAY;

- OCHOBHbIE TMOHATUSA O HenuHedHblx CAY, penedHbIX cHUCTEMaX, JIOTMYECKHUX
AIrOpUTMax YIPaBJICHUS, aJANITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABICHUS,

Ymemn:

- OIPENENsITh OCHOBHBIE CTATUYECKHME M JIMHAMUYECKUE XapaKTEPUCTUKH OOBEKTOB
yIIpaBJICHUS;

- BEIOMPATh PAlMOHANBHYIO CUCTEMY PErYJIMPOBAHUS TEXHOJIOTUYECKOTO TIPOIIECcca;

- OLlEHUBaTh ycToNunBOCTH CAY;

- BEIOMpATh KOHKPETHBIE TUTIBI TPUOOPOB yist auarnoctuku X 111,

Braoemy:

- METOJaMU TE€OPUM aBTOMATUYECKOTO PETYIMPOBAaHUs, OPraHU3alMu U Pacuy€ra CHUCTEM
ONTUMAJIBHOTO YIPABJIEHUS IPOLECCAMU TEXHOJIOTMM OXpaHbl OKpYXKAalOWEH cpensl U
PalMOHATIBHOTO UCIIOJIB30BAHUS IIPUPOJHBIX PECYPCOB.

3 Kparkoe cogep:kanue 1uCHUIINHBI

Monynb 1. OcHOBHBIE IOHSTHSI YIPABIECHUS XUMUKO-TEXHOJIOTMUECKUMHU POLECCAMH.

3HaueHue aBTOMAaTHUYECKOIO YIPABIIECHUS JUISl Pa3BUTUS XUMUYECKONW MPOMBIIUIEHHOCTH.
OcoOeHHOCTH  yIpaBiE€HUS XUMHUYECKUM NPEANPUITHEM M  XUMHUKO-TEXHOJIOTUYECKUM
nporeccoM. TeXHHUKO-5KOHOMUYECKUH 3¢ (eKT BHEAPEHHs aBTOMAaTU3MPOBAHHBIX CHCTEM
ynpasineHus. Ponab cucreM ympaBieHuss B oOecrieueHUH O€30MacHOCTH  XMMHUYECKOTO
IIPOU3BOJICTBA U OXPaHbl OKpYy>Karolel cpeabl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Mepapxus
ynpasiaeHusi. OCHOBHblE NpPUHLUIBI yrnpasieHus. Kraccudukamus cucTeM yHpaBiieHUs
®yHkumroHanbHas crpykrypa CAY. [Tokazarenu kauecTBa yrnpaBieHHUS.

Monyinb 2. OCHOBBI TEOPUU aBTOMATUYECKOTO YIIPABICHUSI.

Marematuueckue monenu CAY. /lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
omepanoHHoro nucuuciaeHus s anannza CAY. TunoBsie TnHaMUYeCKHE 3BEHbS. BpeMeHHbIC
Y YaCTOTHBIC XapaKTEPUCTHKH. DKBUBAJIICHTHbIE TPEOOPA30BaHUS CTPYKTYPHBIX CXEM.
VYeroitunBocTs imHEHHBIX CAY ¢ 00paTHO# cBs3bio. Kiaccudukanyst 1 OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBieHHs. MeTo/ibl onpeeseHns CBOUCTB 00bEeKTOB yrpaBieHus. OCHOBHBIE
3aKOHBI peryiupoBaHus. PerynsTopbl Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX ceTel. LludpoBbie
U poOacTHbIE CUCTEMBI yIpaBieHus. BeIOOp 3akoHa perynTupoBaHus U OINpeaesieHIe
ONTUMAJIBHBIX TAPAMETPOB HACTPOMKH TPOMBILIUIEHHBIX PETYJIATOPOB.

Monyne 3. HM3MmepeHHE TEXHOJOTMYECKMX MapaMeTPOB XUMHKO-TEXHOJIOTHYECKOTO
mporecca.

I'ocynapcTBeHHass cucTeMa MNPOMBIIUIEHHBIX HPUOOPOB M CPEICTB ABTOMATH3AIHH.
OCHOBHBIE TEpMHUHBI M oOmpenenaeHuss Merposorud. Meronsl u3Mmepennil. Cpexacrsa
U3MEPUTEIIBHOM TEXHWKM, MX CTaTUYECKMEe U JUHAMU4yecKue cBoucrea. IlorpemHuoctu
n3mepennii. CriocoOwl nepenaun nHGopManuu Ha paccrosHue. OpraHu3anus JUCTAHIIMOHHOW
quarHoctukn  XTII. M3MepeHune OCHOBHBIX TEXHOJIOTMYECKUX IapaMETpPOB: JABIICHUS,
TEMIIEPATYPBI, PACXOJa M KOJIMYECTBA, YPOBHA >KMIKOCTH M CBIIYYHMX MAaTEpPHAIIOB, COCTaBA U
(U3UKO-XMMUYECKIX CBOHCTB BEIECTB.
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Monynp 4. OCHOBBI NPOEKTUPOBAHUS ABTOMAaTHYECKMX CHUCTEM YIPABICHUS XUMHUKO-
TEXHOJIOTMYECKUMU ITPOLIECCAMH.

Oco6ennoctu ynpasneaus X T11. PerynupoBanie OCHOBHBIX TEXHOJIOTHYECKUX
napaMeTpoB: pacxoja, JaBjleHUs, TemnepaTypsl, ypoBHs, PH. Texunueckue cpeacrsa CAY.
OcHOBHBIE Pa3HOBUIHOCTH YIIPABJISIONIMX YCTPOUCTB. THUIIBI, XapaKTEPUCTUKHU U PacUéT
MCIIOJTHUTENIbHBIX MEXaHU3MOB U PETYIUPYIOUUX opraHoB. OdopmiieHre MpOoeKTHOTO 3aJaHus
Ha aBTOMAaTHU3aLIMI0 TEXHOJIOIMYECKOro npouecca. Beloop Touek u3mepeHus, KOHTpOIIs,
YIPABJISIEMBIX [TAPAMETPOB U YIPABISAIOIINX BO3eHCcTBUIM. CTaHAAPTHI U YCIOBHBIE
o0o3HadyeHwms IS TexHoJorudecknx cxem. OcHoBHble cBeienus 00 ACY TII B xumuueckoit
npombiuieHHOCTH. [Ipumepsr ACY TII B xumudeckoi mpoMbIIIIIEHHOCTA. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsbie TenaeHuu B pazsutuu CY XTIL.

Oomiee konuyecTBO MoayJiei — 4.

4  O0béM y4eOHOI TN CIUNTHHBI

N B 3aueTHBIX B akagem. yacax
Bunel yue6HOI paboThI
CTMHUTIAX
OO0mast TpyA0eMKOCTb 1M CHUILIHHbBI 5,0 180
10 y4eOHOMY ILIAHY
Konrakrnas pa6ora (KP): 1,33 48,4
Jlextuu (JIek) 0,89 32
[Tpaktuueckue 3ansatus (I113) - -
Jlaboparopusie 3anstus (JI3) 0,44 16
Camocronitesnnas padora (CP): 2,67 96
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTLIMHBI 2,67 96
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 1,0 318;“;5“
Bitbt yueGHO# paGoTs! B 3auerHbIX B actponom.
eIMHUIIAX yacax
OO0mast Tpy10€eMKOCTb M CHUILITUHBI 5,0 135
1o y4e0HOMY IUIAHY
KonraktHas paoora (KP): 1,33 36,3
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) - -
JlabopaTopnsie 3ausartust (J13) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
CamocTosTeIbHOC H3YUYCHHUE PA3/IeTIOB TUCIIUILIMHBI 2,67 72
IK3aMeH
Bua nToroBoro KOHTpoOJIs: 3a4eT / IK3aMeH 1,0 (26.7)

4.4.2. JIncuMnJuMHbI BAPUATUBHON YacTH (00513aTeIbHbIE TUCIUIJIHHBI)
AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«OCHOBBI JKOHOMUKH U ynpajenus npoussoacrsom» (b1.B.01)

1 Heap AUCHMIUIMHBI - TOJNYYCHHE CHUCTEMBI 3HAHMH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSAX  (DYHKIIMOHHPOBAHHS  IMPOMBIIUICHHOTO  TPOM3BOACTBA B  CHCTEME
HAI[MOHAJILHOW IKOHOMHUKH, (POPMHUpPOBAHUE SKOHOMHUYECKOTO MBIIUIEHUS M HCIOJIb30BaHUE
MOJTYYCHHBIX 3HAHUH B TIPAKTUIECKOM JCSITEIIBHOCTH.

2 B pe3yabrare Wu3y4YeHUs] AUCHUIUVIMHBI O0y4YalIIMiiCA MO MporpamMmme
0akaJjiaBpuaTa J0JIKeH:

Obaadoamse clieqyOMUMU O0IIEKYIbTYPHBIMA U TPO(HECCUOHATLHBIMA KOMITETECHITUSIMHU:

- CIIOCOOHOCTh HCIIOJIH30BaTh OCHOBBI IKOHOMHYECKHMX 3HAHWH B Pa3IWYHBIX
cdepax xuznenesrenpHocTH(OK-3);
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- CMOCOOHOCTBIO HCHOJB30BATH 3JIEMEHTH JKOJIOT0-3KOHOMHUYECKOTO aHalu3a B
CO3JIaHUH PHEPro- U pecypcocdeperaronux TexHonoruii (ITK-8).

3uams:

— OCHOBBI 9KOHOMHUKHU B Pa3IMUHBIX chepax KU3HEeAEATeIbHOCTH;

— METOo/bI pa3pabOTKU ONEPATUBHBIX U MPOU3BOICTBEHHBIX IAHOB;

— METOJIbI U CIIOCOOBI OIIATHI TPYAQ;

Ymems:

— COCTAaBJIATH OTUETHI 10 BBIIIOJIHEHUIO TEXHUYECKUX 3aaHUN;

— TOTOBUTH MCXOJHBIC JaHHBIC JJIs BHIOOpAa M OOOCHOBAHMSA HAYYHO-TEXHUYECKHX WU
OpraHM3aL[MOHHBIX PELIEHUI HA OCHOBE YKOHOMUYECKOT0 aHAJIN3a;

— paspabarbhiBaTh OIEpaTHBHbIE IUTAHBI PAa0OT MEPBUYHBIX MPOU3BOJICTBEHHBIX
MOApa3ICICHHUI;

Braoemy:

— METOJaMHU M HMHCTPYMEHTAMU IPOBEACHUS 3KOHOMHYECKOIO aHajlu3a 3aTpar Hu
Pe3yJIbTaTOB EATEIbHOCTH POU3BOACTBEHHBIX M10/Ipa3/ICIICHUI;

— UHCTPYMEHTaMM IUIAHUPOBAHUS W BBHINOJHEHUS MEPONPUITHI MO MPOU3BOJACTBY
MPOTYKIIHH.

3 Kparkoe coaep:kanue Ay CUHIITUHBI

Mopyns 1. BBenenue. OCHOBBI ppIHOYHOM SKOHOMHUKHU

DKOHOMHYECKHE IMOTpeOHOCTH, Onara U pecypchbl. OOIIECTBEHHOE MPOHU3BOJICTBO U
SKOHOMHYECKHUE OTHOIIeHHs. [Ipon3Bo/ICTBEHHBIE BO3ZMOKHOCTH OOIIECTBA U SKOHOMHMYECKUMN
BbIOOp. KpuBas Npou3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaroUled mpeneinbHON
none3HocTuM. TpaguninonHas sxkoHoMudeckasi cuctema. CoOCTBEHHOCTh: (DOPMBI U MYTH HX
npeoOpazoBanusa. PblHOUHBIM MexaHuU3M crnpoca U nOpemioxkeHus. CoBeplieHHas U
HECOBEpIIEHHAsd KOHKYpeHIMH. CyIIHOCTh U yCIIOBUSI BO3SHUKHOBEHMS phIHKA. BHUIIBI PBIHKOB U
ux crpykrypa. @ynkuuun peiaka. ToBap u ero cpoiictBa. Cnpoc U MpenoKEeHUE Ha pPHIHKE.
[Tonsitne «odmactuyHOCTE». (COBEpIIEHHAass M HECOBEPLIEHHAs KOHKYypeHUHU.MOHOMOoNS.
Onurononus. IloHATue HaMOHANBHOM HOKOHOMHUKHM, OCHOBHBIE MaKpPOIKOHOMHYECKHE
nokazarenu. Ilotpebnenuss u cOepexxenuss. IlpomsBoacTBo, OOMEH M pacHpereleHHeE.
[Torpebnenue, cOepexeHne, MHBECTULIMU TOBapoB U yciyr. OuHaHcoBas cuctemMa U (pruHaHCOBas
nojuTHka obuectBa. Hanoru u Hajorosas cucrema.

Monyinb 2. DKOHOMUYECKUE OCHOBBI YIIPABJICHUSI IPOU3BOICTBOM

[Ipennpusitie kKak CyOBEKT PBIHOYHOTO XO3AHCTBA. ODKOHOMHUYECKHE 3aKOHBI U
OCOOCHHOCTM WX TMpOsABIEHUS Ha mOpeanpuatud. Ponap cnenuanucra  XUMHUYECKON
npoMbllUIeHHOCTH. [lpennpusitue B cucTeMe pHIHOYHOW SKOHOMUKH. llpenmpusitue — kak
CyOBEKT ©  OOBEKT MPEANPUHUMATEIBCKON  JCSATENBHOCTH. 3aKoHOJaTelnbHas  0Oa3za
NpEeANPUHUMATENIbCKON esITeNbHOCTU. HopMaTUBHO-TIpaBOBBIE AaKThI, PErIAMEHTHPYIOLINE
JIeSTeNIbHOCTh npeanpustus. OpraHu3aloOHHO-TIPaBOBbIe (POPMBI  MPEANPUHUMATENIHCKON
JeSITeIbHOCTH M KpUTEPHH MX BbIOOpa. DOpMBI COOCTBEHHOCTH. BHEIIHSAS 1 BHYTpEHHSS cpena
npennpusTus. MaTepuanbHo-TeXHUYecKass 0a3a mpousBojacTBa. ChlpbeBas U TOIUIMBHO-
JHepreTuyeckass 0aza XMMHUYECKMX Mpou3BoACTB. [Ipom3BoAcTBeHHass mporpamMma U
MIPOU3BOJICTBEHHAS] MOIIIHOCTD NMpeAnpuaTus. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKIUH.
OKoHOMHYecKkoe OOOCHOBaHME BbIOOpa  ChIp W TomiuBa. PecypcocOepexeHue.
ATnbTEepHAaTUBHbIE HCTOYHUK ChIpbS U DJHEPruu. MaTepuanbHO-TEXHUYECKHE PECYPCHI
npeanpustis. OCHOBHBIE MPOU3BOACTBEHHBIE (DOHIBI XUMHUYECKUX MNPEANPHUATHNA: MOHSATHE,
KJaccudukanus u cTpykrypa. [lonsTie u cTpykTypa, 1 olieHKa OCHOBHBIX cpecTB. [lokazaTenu
UCIIOJIb30BaHUSI OCHOBHBIX IPOM3BOJCTBEHHBIX (OHIOB. M3HOC M amopTu3anus, M OILEHKa
3¢ (PeKTUBHOCTH HCHOIB30BaHUS OCHOBHBIX IPOU3BOJCTBEHHBIX (OHIOB. BocmnpousBoactso
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeACTBa NPEANPHUATHSA: MOHATHE, COCTaB U CTPYKTYypa.
Ucrounnku dopmupoBanuss o00OpOTHBIX cpeAcTB. OOopaurBaeMOCTh OOOPOTHBIX CPEICTB.
MarepuanbHble 3anacel Ha INpeaupusTuu. Tpynosble pecypceel npennpusitusa. Ilepconan
NPEANPUITHS W €ro CTPyKTypa. O(DPEKTUBHOCTh HCIOIB30BaHMs TEpCOHaNa W pabodero
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BpeMeHH. [Ipon3BOMUTENBHOCTh TpyAa W omiata Tpyaa. OpraHuzanus 3apa0OTHON IIaThl Ha
npennpusTu. I[Ipou3BoAUTEN HOCTE TpyAa: MOHSATHE, IMOKA3aTeNd U METOJbl HU3MEpEHUS.
WuauBuayaibHas ©  OOIIECTBEHHAs MPOM3BOAMTEILHOCTh TpyAa. Pe3epBol U (akTOpb
MOBBILICHUST TPOU3BOAUTENbHOCTU Tpyna. Dopmbl, cucTeMbl W pa3Mep OIUIaThl Tpyda Ha
PEIPUSATHH.

Monaynb 3. TeXHUKO-PKOHOMHYECKUM aHAIN3 UHKCHEPHBIX PEIICHUI

Jloxonsl W pacxolIbl Ha TPOU3BOJCTBO, M PEATHM3ANMIO MPOAYKIUU TPEAIPUSTHS.
W3nepxku TPOM3BOACTBA MPOAYKIHH (CEOECTOMMOCTH), MPUOBLIb, PEHTA0EIBHOCTh U
neHooOpazoBanue. IloHsTHe 3arpaThl Ha TMPOU3BOJICTBO W pEAIM3ALUI0 MHPOIYKIUHU
(cebectouMocTb). Buapl u 3Havuenuwe kiaccudukanuu 3arpar. CTpykTypa 3arpar Ha
MPOU3BOJICTBO M PEATU3ALUI0 TPOAYKIUU. TEeXHHUKO-YKOHOMHYSCKUN aHaIN3 HWHKEHEPHBIX
pemiennii. OcOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO U pEAIHU3ALMIO MPOIYKIHH B
KOMIUIEKCHBIX ~Mpou3BojacTBaX. (OCHOBHBICE IIyTH CHUXKCHHS 3aTpaT Ha IPOU3BOJCTBO
nponaykuuu. Joxonsl mpennpusitus. [lonsTHe NpuOBLIH U J0X0Ja MPENNPHUSITH, METOABI UX
pacuera. PeHTabenbHOCTh, €€ BUABI M METONbI pacuera. [lyTH TOBBINICHUS TPUOBLIH U
peHTa0enbHOCTH Ha mnpeanpustusx. lLleHooOpazoBanue u 1eHoBas mnonuTHkKa. llena Ha
MPOAYKIIMIO ¥ TMPHUHIMIEI IIeHooOpa3zoBanus. Bunubl meH. CTpykTypa IEHBI, CHUCTeMa IICH.
BzaumocBssu  men u u3gepxkek. llenoBas — monmutuka.  Pa3paboTka  1€HOBOIt
crparerun. DUHAHCOBO-KPEJUTHBIC OTHOIICHHS TPEINPHITHA W CHCTEMa HAJIOT000JIO0KEHUS.
[TonsiTue, coctaB u cTpykTypa ¢uHaHcoB npeanpusatus.lIpunnumnel Hagoroobnoxenus. Hamoru
U TUIATE)KH, YCTAHOBIICHHBIC 3aKOHOIATEIHCTBOM: BUIIBI, CTABKH, OOBEKTHI HAJOT0OOI0KEHUS U
CPOKH YILIAThl HAJIOTa B OFOJIKET.

OOmiee kKonuyecTBO MOyIIeH — 3.

4 O0beM yueOHOI TUCIUIIIHHBI

Bugpsl yaeOHOM paboThI Ba‘{e]?HBIX B axazewm.
SIMHAIIAX Hacax
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IUIAHY 4,0 144
Konrakthas padora (KP): 0,89 32,4
Jlexumn (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocrositeabHas padora (CP) 2,11 76
Bupa xoHTpoJsi:3aveT/3K3aMeH 1,0 3'8;“%;“
Bunpr yue6HOM paboThI Ba‘IeIiHLIX B actponow.
eIMHHIIAX Hacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 4,0 108
Konrakthas pa6ora (KP): 0,89 24,3
Jlexmm (Jlek) 0,44 12
[Ipaktuueckue 3anstus (I113) 0,45 12
CamocrositesibHas padora (CP) 2,11 57
Bupa xoHTpoJsi: 3a4eT/3K3aMeH 1,0 damen
(26,7)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IIpaBoBeneHHe B OXpaHe OKPYKAKIEH cpelbl 1 PAIHOHAJIBLHOM HUCNO0JIb30BAHUH
NpUpoIHbIX pecypcoB » (51.B.02)
1 Ieam AUMCHUNJIMHBLI - OBJIAJICHUE OCHOBAaMH TPABOBBIX 3HAHMH, (POPMUpPOBAHUE
IIPaBOBOM KYJIbTYPBI aKTUBHOI'O, 3aKOHOIIOCIYIITHOTO TpaXXAaHNHa.
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2 B pe3syabTare wu3y4YeHUs] AMCHUIVIMHBI O0y4yamoluiicsi MO MporpaMmme
0akajiaBpuaTa J0JIKeH:

Obnaoams  cnepytoumumu  oOmekynbTypabiMd  (OK)  wu  mpodeccuoHanbHBIMU
KOMITETEHLIUSIMU:

—  CHOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI TPABOBBIX 3HAHUH B pa3iIMyHBIX cepax
nesrenapaoctr (OK-4);

- CIOCOOHOCTBIO YYaCTBOBATH B COBEPIIEHCTBOBAHMH TEXHOJIOTUYECKHUX TPOLIECCOB
C TO3UIIUH 3HEPro- U pecypcocOepereHNss, MUHIMHU3ALUU BO3ICHCTBHUS HAa OKPYKAIOUIYIO CPEIy
(TIK-2).

3uamo:

—  OCHOBBI POCCHICKOM ITPAaBOBOI CUCTEMBI U POCCUIICKOI'0 3aKOHOJATENbCTBA, OCHOBBI
opranu3anul ¥ (QYHKIUOHUPOBAHMUS CYAEOHBIX M HMHBIX IMPAaBONPUMEHUTEIbHBIX U
IIPABOOXPAHUTENBHBIX OPIaHOB;

— TpaBOBbIE U HPABCTBEHHO-ITHUECKHE HOPMBI B cdepe mpodeccrnoHalbHOM
JIeSATEIbHOCTH;

— IIpaBOBBIE HOPMBI, PETYJIHPYIOLIME OTHOLICHHE YEJIOBEKa K 4YEJIOBEKY, OOLIECTBY,
OKpYKaroIlEH Cpese;

— MpaBa M 0053aHHOCTHU I'PaXTaHUHA;

—  OCHOBBI TPYJOBOI'0 3aKOHOIATEIbCTBA;

—  OCHOBBI XO35IICTBEHHOI'O ITpaBa.

— TIpaBOBBIC HOPMEI B chepe Oyaymien mpoecCHOHaTbHOMN eI TeTbHOCTH.

Ymemns:

—  HCHOJIb30BaTh 3TUYECKHUE U IIPABOBBIE HOPMBI, PETYIHPYIOLINE OTHOIICHUE YETOBEKA
K YEJIOBEKY, OOIIECTBY, OKpY’Kalollell cpele, MCIONb30BaTh MpaBa M CBOOOJBI YEIOBEKa U
rpakAaHUHA [P pa3paboTKe COLUAIbHBIX MPOEKTOB;

—  HCIIOJIB30BATh U COCTABJIATh HOPMATHUBHBIE U IIPABOBBIE TOKYMEHTBI, OTHOCSIINECS K
npodeCCHOHATIBHON JEATeNbHOCTH, NPEANPUHUMATh HEOOXOAUMbIE MEpbl K BOCCTaHOBJIEHHUIO
HapYyIICHHBIX [IPaB;

— peanM30BbIBaTh IMpaBa U CBOOOJBI YEJOBEKA M IpakJaHHMHA B Pa3IMYHBIX cdepax
KU3HEJECATEIIBHOCTH.

Bnaodemu:

—  HaBbIKaMU IPUMEHEHHUS 3aKOHOAATEIIbCTBA IIPU PELICHUH NTPAKTUYECKUX 3a]ad.

3 Kpartkoe cogep:kanue IUCHHUIIUHBI:

[TonssTue w mnpusHaku rocynapcrBa. Dopmbl rocynapcrBa. DOyHKIHHM TOCYJapCTBa.
[TonsiTe n npusHaku npaBa. OCHOBHBIE NIPABOBBIE CUCTEMBI COBPEMEHHOCTH. [IoHATHE M BHUIBI
UCTOYHUKOB MpaBa. OmpesernieHne 3aKOHA M TOJ3aKOHHBIX aKTOB. [leiicTBHe HOpMaTHUBHBIX
IPaBOBBIX aKTOB BO BpeMeHH. OOpaTHast cuia 3akoHa. [IoHsATHe MpaBOBBIX HOPM, UX CTPYKTYypa.
Cuctema mpaBa. YactHoe W myOnu4HOE TpaBo. MarepuaibHOE M TPOIECCYaTbHOE IPaBo.
[TpaBooTHOLIEHNE: OOBEKT, CYOBEKT U CO/IepKaHue MpaBooTHOMEHHUH. FOpuanueckue GpaxTol.

Konctutynusa — ocHoBHoM 3akoH Poccutickoit @enepannun. denepaTuBHOE YCTPOMCTBO
P®. Cucrema rocynapcTBEHHBIX OpraHOB M NpHHLMI paszfaencHus Biacted B P®. Ilondarue
rpaxaaHcTBa. llpusHanue, coOmofeHHe, 3allMTa PaBHBIX NPaB KEHIIWH M MYXYUH Kak
OCHOBHas 00513aHHOCTb TOCY/1apCTBA.

[TonsiTve u npeaMeT aAMUHUCTpAaTUBHOrO mpaBa. Ob6mas xapakrepuctrka Koxexca PO
00 aJMMHUCTPAaTUBHBIX NPaBOHAPYILIECHUSIX. AOMUHUCIMPAMUGHbIE NPAGOHAPYUIEHUA: TIOHATHE
U TpHU3HAKU. AOMUHUCMPAMUBHAA OMEEeMCHEeHHOCmY: TIOHATHE W NpuHUMILL. [loHsTue,
IIPU3HAKU ¥ BUJBI aIMUHUCTPATUBHBIX HaKa3aHUM.

[lonsiTHe W mnpeaMer YroJIOBHOTO IIpaBa. YTOJIOBHAs OTBETCTBEHHOCTh: IIOHATHE,
OCHOBaHUE BO3HUKHOBEHUAA. [lonamue npecmynienus: Tnpu3Haku, cTpykrypa. Cocras
npectymienus. Coyudactue B npecTyrieHHH. OOCTOSTeNbCTBA, UCKIIOYAIONINE MPECTYMHOCTD
nesiHus. [lonsaTue, nenu U BUABI HaKa3aHUU. Yzono0enas omeemcmeennocmo 3a cogepuienue
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npecmynjienuil. YCIOBHOE OCYXJCHHE, OCBOOOXKIEHHE OT YTrOJIOBHOH OTBETCTBEHHOCTH.
[Ipenmer u OOBEKT KPUMUHAIMCTUKH. MeToabl M 3aAayd  KpUMUHAIUCTUKU. [loHsATne
KPUMHHAIUCTHYECKON — maeHTH(ukanmu. OOBEKTHI M BHIBl  KPUMHUHAJIUCTHYECKOU
uaeHtupukanuu. KpuMmunanucruueckas Texuuka. Kpumunanucruyeckas TakTHKA.

OKOJIOTUYECKOE MPABO: MOHSITHE, MPEAMET METOJ] U UCTOYHMKHU IKOJIOTMYECKOrO IIpaBa
P®. IlonsaTue, BUABI U CTPYKTYypa DKOJIOTMYECKUX MPABOHAPYILIECHUMN, OTBETCTBEHHOCTh 33 UX
COBEpLICHHUE.

[Tonstue nupopmanuu. OTBETCTBEHHOCTh 3a HapyIIEHUE 3aKOHOJATEIbCTBA O 3allUTE
uHpopmanuu. [ocymapcTBeHHass TaiiHa: TIOHSATHE, 3allUTa, TIPABOBOE pPETYIMPOBAHUE
roCyJapCTBEHHOH, ciy)keOHOH M uHON uHpopmauuu. KonbuaenuuanbHas uHGoOpMaLus:
MOHSITHE, BUBI U 3aIIMTA. 3alIUTa IE€PCOHAIbHBIX IaHHBIX I'PaX/1aHUHA.

[TonssTve, mnpexMer MW METOJ TpakJaHCKOro mpasa. IloHaTHe rpakgaHCKOro
npaBoOTHOWIeHUs, ero  crneuudpuka. CTpykTypa  TpaXIaHCKOTO  MPABOOTHOLICHHMS.
[TpaBoseeciocOOHOCTh CYOBEKTOB IPAXKAAHCKOTO MPABOOTHOLICHUS. ['paxiaHe Kak CyObEeKTbI
rpaxkaaHckoro npasa. @U3nyeckue U IPUINYECKUE JINLA: TIOHSATHE, IPU3HAKH, KJIACCU(DUKALINSL.
IOpunnueckue ¢aktel. IlpaBo cobctBeHHocTH. [loHstue aBTOpckoro mnpasa. IlonsTHE
nateHTHoro mnpasa. [lonstue uHTemekTyanbHoM coOctBeHHOCTH (MC) M MCKIIOYMTENBHOTO
npasa. Kiaccuduxamus MC. Cucrema npaBoBOM OXpaHbl MHTEIEKTYalbHONH COOCTBEHHOCTH,
aBTOPCKUX U MMATEHTHBIX MPaB.

[TonsTHe XO03sHicTBEHHOrO (IIpEeIIpPUHUMATENbCKOr0) mpasa. [IpenMer xo3siiicTBEeHHOrO
(mpeAnpuHUMATENLCKOI0) MpaBa, MPU3HAKM, METOJbl NIPaBOBOrO peryiaupoBanusd. [lonsTue
XO35MCTBEHHOU U NPEAIPUHUMATEIBCKON JEATEIBHOCTH.

[IpaBoBO€ peryaupoBaHue CEMEMHBIX OTHOLIEHUM. 3aKI0YeHHEe U IpeKpalleHue opaka.
[IpaBa u o6s13aHHOCTH poauTenei u aered. AnuMeHThl. @OPMbI BOCIUTAHUS €T, OCTaBLIIMXCS
0e3 MoneyeHus! poAUTENEH.

[IpenMer u MeTOx TpPyZOBOroO IipaBa. [pynoBOHW JOTOBOp: IOHATHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpems otasixa. Tpynossie criopsl. Jlucuurumaa Tpya.

[TonsiTue u ucroku koppynuuu. HopmaTtuBHOE ompeneneHue koppynuuu. [IpudmHb
pacnpocTpaHeHusi koppynuuu. Hakasyemble n HeHaka3zyemble (Gopmbl koppynuuu. CKpbIThIE
(;marentHble) (opmbl Koppynuuu. DopMbl KOppyNUUHU-TIpECTyIIeHUs. DPOpMbl KOPpPYHIHHU-
npoctynka. @opMbl NOJUTHYECKOW Koppynuuu. HopmaTuBHBIE NpaBOBBIE aKThl B cdepe
npotuBoAekcTBUd  Koppynuuu. PenepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
POTUBOAECUCTBUN KOPPYIILIUNY.

4 O0beM yueOHOI THCIHUIIHHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 2,0 72
KonrakTHas padora (KP): 0,89 32,2
Jlexmm (Jlek) 0,44 16
[Ipaktuueckue 3anstus (I113) 0,44 16
CamocrositeibHas padora (CP): 1,11 39,8
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 39,8
Bujx koHTpoJss: 3a4eT/IK3aMeH 3auyer
Bunael yue6HOM paboThI B 3auetHbIX B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 2,0 54
KonraktHas pa6ora (KP): 0,89 24,15
Jlexmuu (Jlek) 0,44 12
[Tpaxtrueckue 3ausatus (I13) 0,44 12
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IIpooonsicenue mabauyvl

Bunast yueOHoIi paboThI B 3aueTHbIX B actponowm.
eUHALIaX yacax
CamocrositesnbHas padora (CP): 1,11 29,85
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 29,85
Buj koHTpOJIS: 3a4eT/IK3aMeH 3a4er

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI
«Teopusi BepoSATHOCTEH U MaTeMaTHYeCKasi CTATUCTHKA B OXPaHe OKPY:KaloLei cpeabl U

PAIMOHAILHOM HCII0JIb30BAaHHH MPUPOAHBIX pecypcoB» (b1.B.03)

1 Ileabo JMCHUILVIMHBI SBIsSETCS (HOPMUPOBAHHE y CTYIAEHTOB CHUCTEMbl OCHOBHBIX
HNOHSTUN, UCIOJIB3YEMBIX JJISl MOCTPOEHUS BAKHEHUIINX MAaTEMaTHUYECKUX MOJENEH, U YMEHUS
UCII0JIb30BaTh MaTEMAaTUYECKHE METOBI JUIsl OIIMCAHUS Pa3IMYHBIX ITPOLECCOB.

2 B pe3yabraTe H3yYeHHsA [IHCUMIUVIMHBI oOydawumiics 10 mnporpaMmme
0akaJjiaBpuaTa J0JIKeH:

Obnaoams cnenyrommmu  obmenpodeccruonanbabiMu (OIIK) n npodeccrnoHabHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CIOCOOHOCTBIO ~ HCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCHUTUTMH B TPO(ECCHOHANBHON JESTeIbHOCTH, NPUMEHSTh METOABl MAaTeMaTHYeCKOro
aHaJIN3a U MOJICITMPOBAHUS, TEOPETUUECKOTO M IKCIIepUMeHTanbHoro uccienosanus (OITK-2);

- CIOCOOHOCTBIO TUIAHUPOBATh SKCIIEPHUMEHTAIBHBIE HWCCIIEAOBAHMS, I0JIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MOJy4eHHbIE pe3ynbrarhl ([1K-15).

3namo:

- OCHOBBI TEOpUHU BEPOATHOCTENW U MAaTEMATUYECKOM CTaTUCTUKY;

- MaTeMaTHYeCcKUe TEOPHUM M METOJbI, JIeKallMe B OCHOBE IOCTPOCHHS
MaTeMaTUIeCKNX MOJEIIEH;

— OCHOBBI IPUMEHEHHSI MATEMAaTHUYECKUX MOJIETIEN U METOJIOB.

Ymemn:

- BbIOMpATh MaTEMaTHUECKHE METObl, MPUTOAHbIE Uil PELICHUS KOHKPETHOU
3a]1auu;

- UCIOJIb30BaTh MaTeMaTHUYECKHE TIOHATUS, METOJAbl M MOJENIU JUIsl ONHCaHUs
Pa3IUYHBIX [TPOLIECCOB;

- BBISBJIAITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, JIEXKAIMEe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTHUECKON 00paOOTKH JaHHBIX;

— MPUMEHSTh MaTeMaTHUYECKHe 3HAHUS Ha MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMH  (yHIaMEHTAJIbHBIX  MaTeMaTHYECKUX TEOpUH U  HaBBIKAMH
MCIIOJIb30BAaHUSI MATEMATUUYECKOTO aIapara;

- METOJIaMU CTaTUCTUYECKONH 00paboTKu HHPOpMAIUH.

3 Kparkoe cogep:kanue 1uCUMNIHHBIL

1. Teopus BepositHOcTel. CitydaiiHble BEJIMYUHBI U MX 3aKOHBI paCIpeIeIeHUs.

[Tpeamer Teopun BeposTHOCTEH. CiywaiiHble cOOBITHS. IIpOTHBOMOIOKHbBIE COOBITHSL.
HezaBucumbie coObiTus. OTHOcuTenbHas 4yactoTa. Kitaccuueckoe M reoMeTpHYecKoe
ONpEACIEHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpUs BEPOSTHOCTEH. MeTolbl BBIYMCICHUS
BeposaTHOCcTel. [IpocTpaHcTBO  3neMeHTapHbIX coOblTUH. Kiaccuueckoe —ompexaeneHue
BEPOSTHOCTH.  AnreOpa  coObITHH: TEOpeMbl O  BEPOATHOCTH  CYMMBI  COOBITHIA,
IPOTUBOIOJIOKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, OOpa3yOIIMX
MOJIHYIO TpyNIy. AKCMOMaTH4YECKOE OIPeEIeHNE BEPOATHOCTU. CTaTUCTUYECKOE OINPENEICHHE
BEPOSITHOCTH. Y CIIOBHAsI BEPOSTHOCTb. T€OpEMBbI O BEPOSITHOCTU MPOU3BEIEHUS 3aBUCHUMBIX U
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He3aBUCHMBIX coObITHH. [lonmHast BepositHOCTh. [loBTOpHBIE McnbITanus. @opmyna beprysmm.
JlokanbHas v uHTETpagbHas Teopembl MyaBpa-Jlannaca. @opmyna [lyaccona.

IlonsTHe ciy4allHOM BENMYMHBIL. J[MCKpETHBIE M HENIPEPBIBHBIC CIy4alHbIC BEIUYMHBI.
3aKoH pacrpeeneHus ciuydaiiHoi BenuunHbl. DYHKIMS pacipeneieHus, ee CBOMCTBa, rpaduk.
[1n0THOCTH pacmpenesieHnus HENPEPbIBHOW ClyyallHOW BEIWYMHBI (IJIOTHOCTh BEPOSTHOCTH).
®opmynia Uil BEPOSITHOCTH MOMAJaHUs HENPEPHIBHOM CIIydyaHOW BEJIWYMHBI B JIAHHBIN
MHTEPBAJI, BBIPAKECHHBIH 4Yepe3 IUIOTHOCTb BEPOSITHOCTH, F€OMETPHYECKUH CMBICT (HOPMYIIHI.
bunomuanbHOe pacmpenenenue, pacnpeaenenue llyaccoHa, paBHOMepHOE pacHpelereHue,
HOpPMAaJIbHOE PaCIIpeieI€HUE, IKCIIOHEHIINATIbHOE PACIIPEIETICHHE.

2.MaremaTnueckasi CTaTUCTHKA.

[Ipeamer Maremaruueckoid cTaTUCTUKA. OCHOBHBIE 3aJaud  MaTEMaTUYECKOU
cTaTUCTUKH. BbiOopounbrii mMeroa. Cratuctuyeckoe omucaHue. Bpioopku. I'mcrorpamma u
noauron yactor. Craructuyeckas (dMIHupudeckas) (yHKIMS pacrpeneiceHus. BeibopouHbie
XapaKTepUCTUKU U ux pacnpenenenus. CocrostenbHble, 3(G(EKTHUBHbIE CMEIICHHbIE U
HECMEILIEHHbIE OLEHKU NapaMeTpoB. CTaTUCTUYECKOE CpellHee, CTATUCTUYECKass AUCIEPCHUS U
CTAaTUCTUYECKOE CPE/IHEE KBAPATUYHOE KaK TOUEUHBIE OLICHKU HEU3BECTHBIX: MATEMaTHYECKOTO
OKUJAHUS, TUCIEPCUU, CPEIHEr0 KBAaJApAaTUYHOTO OTKJIOHEHUS. JloBepUTENIbHbIE MHTEPBANIbI U
MHTEPBAJIbHBIE OLEHKU. JlOBEpUTENbHBIE OLIEHKHM HEU3BECTHOW BEPOSTHOCTU IO OOIBIINM
BbIOOpKaM. JloBepuTenbHas OLEHKAa MATEMAaTHUYECKOIO OXKUAAHUS MPU HEU3BECTHOM TUCIIEPCUU.
JloBepuTenbHas OIICHKAa CpPEAHEr0 KBAAPAaTUYHOTO OTKJIOHEHHS. TOuHbIE BBHIOOPOYHBIC
pactipenenenusi: CrterogeHta (t- pacmpenenenue), Pumepa-Caenexopa (F-pacnpenenenue),
[Tupcona (xz-pacnpez[eneHHe). [IpoBepka cTaTUCTUYECKUX TUIOTE3. MaTemMaTuyecKue MeTO/bl
IIPOBEPKU CTATUCTUYECKUX TMIOTE3. DJIEMEHTHI TEOPUU KOPPEISALUU.

4 O0beM yueOHOH THCHUITUHBI

Bunst yaeGHoI paboThI B 3aueTHBIX B akanem.
SIMHATIAX qacax
OO0masi TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KounraktHas pa6ora (KP): 1,33 48,2
Jlexmm (Jlek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositenbHas padora (CP) 1,67 58,8
Bua KoHTpoJIs: 3a4eT/IK3aMeH 3ayer
Bunsl yueOHol paboThl B 3auernsix | B actponoM.
CIMHATIAX qacax
OO0mas TpPyA0EMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonrakTHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
[Ipaktuueckue 3anstus (I113) 0,89 24
CamocrositesibHas padora (CP) 1,67 44 85
Buj koHTpoOJISA: 3a4eT/IK3aMeH 3auyer

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
«Haueprarensnas reomerpus» (51.B.04)

1 ean AUCHUNJIMHBI - TPHOOPETEHUE CTYIEHTAMH 3HAHUW B 00J1aCTH HA4epTATEITHHOM
TEOMETPUH W WHXXCHEPHOW TpaduKH, OCBOCHHE OCHOBHBIX TMOJIOKECHHA pa3paboTKu
MPOCKIMOHHBIX  YepTeXKeW, NPUMEHSEMbIX B  MHXXEHEPHOW  IpPaKTUKE,  pa3BUTHUE
MPOCTPAHCTBEHHBIX MPEICTABICHUN, HEOOXOIMMBIX B KOHCTPYKTOPCKOM pabdoTe.

2 B pe3yabTare wu3y4YeHHs JUCHUIUVIMHBI oO0ydaloummiicas Mo Tmporpamme
0akajaBpHUaTa q0JIKEH:
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Ognadems cnenyrommmu o0mekynbTypabiMu (OK), obmenpodeccuonansapivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmereHmusIMu:

- CIOCOOHOCTRIO K caMOOpraHu3aiuu u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLUIUIMH B
npoeCCUOHATBLHON ~ ACATENbHOCTH, NPUMEHSATh METOAbl MAaTeMaTH4YecKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepUMeHTaIbHOro uccienosanus (OITK-2);

- CIIOCOOHOCTBIO HUCITI0JIb30BaTh HOPMAaTUBHBIE JOKYMEHTHI 10 KaU€CTBY, CTaHAapTU3aLUN
u ceprudukanuu npoaykroB u uznenuii (ITK-4).

3uams:

-OCHOBHBIE 3aKOHBI T'€OMETPUYECKOTO (HOPMUPOBAHMS, TMOCTPOSHUS U B3aHUMHOIO
nepeceueHusi MOJIeNeH TIIOCKOCTH M MPOCTPAHCTBA, HEOOXOAUMBIE JUIS BBHIIOJHEHUS U YTEHUS
yepTexel KOHCTPYKUUHN, pellieHrne MO3UIMOHHBIX, METPUYECKUX 3a]1a4, BBINOJIHEHHUE Pa3BEePTOK
IIOBEPXHOCTEH;

- IpeumylnecTBa rpapuieckoro crocobda mpeacTaBieHus UHbopManuu; rpaduueckue
(GopMbI, IpaMMaTHKY.

Ymemn:

- BOCIPUHUMATh ONTUMAJIbHOE COOTHOIIEHNUE YacTEeHl U 1IEJIOr0 Ha OCHOBE rpapUuecKux
MoJieliei, TPaKTHUYECKU pEaTUu3yeMblX B BHUJIE YEPTEkKEH KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB;

- HCIIOJIb30BaTh YepTEX, TEXHUUECKUH PUCYHOK JUIsl TrpauuecKoro MpeacTaBIICHUS
TEXHUYECKUX PEIICHUN;

- ucnonb3oBaTth cranaaptel ECKJI, KOHCTpYKTOPCKYIO JOKYMEHTAIUIo (4epTEXHYIO U
TEKCTOBYIO) B IPOM3BOICTBEHHOM, TPOEKTHON M UCCIIEAOBATENBCKOM padoTax.

Braoems:

- OCHOBHBIMHU TIOHSITHSIMH, CBSI3aHHBIMHU C TpapUUecKUM Ipe/CTaBlIeHHEM WH(GOpMAIUN
rpadpu4ecKUMU CIoco0aMu pelIeHUsT METPUUYECKUX 3a7ad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
yeprexax, METOJaMU MPOEIUPOBAHUS U N300pakKeHUs IPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTU
IIPOEKIINH.

3 Kparkoe cogep:kanue JUCUUIITUHBI

IIpenmer HauepTarenbHON reomerpuu. Buasl mpoernupoBanus. KommiekcHbIN depTex
TOYKM Ha 2 U 3 IUIOCKOCTH IpoeKUUid. CBsA3b CUCTEMBI INIOCKOCTEN MPOEKIUN C CHUCTEMOM
OpSMOYTOJIbHBIX KoopauHat. KommiekcHbli uepTex npsimMoi. [Ipsmble U MI0CKOCTH, 4YaCTHOTO
nosiockeHus. OnpeneneHne HaTypaJbHON BEJIMYMHBI OTpe3ka. BzauMonpuHaaneKHOCTh TOUKH U
npsMoil. ['1aBHble TMHUM TUIOCKOCTH. B3anMHoe pacrnonoxkeHue AByx npsimbix. Ompenenenue
BUJUMOCTH Ha KOMILIEKCHOM 4YepTexke. B3auMHoe pacrosiokeHue npsMo M IJIOCKOCTH, JBYX
wiockocteil. IlepneHauKyaIsipHOCTh MPSAMON M IIOCKOCTH, JABYX NPSAMBIX, ABYX IUIOCKOCTEM.
CrniocoOs1 mpeoOpa3zoBaHus KOMIUIEKCHOTO yepTexka. Croco0 BpalieHHsi BOKPYT MPOESHUPYIOIINX
npsaMbix. Crioco® BpalieHus: BOKpYr MpsiMoil ypoBHsA. IlnockomapasuienbHOe mepeMelieHHe.
Cnoco6 3ameHbI TIOCKOCTeH mpoeknuit. OCHOBHBIE 3a/aud, peliaeMble CIOCOOOM 3aMEHBI
iockocteil npoekuuid. Kpussle muauu u noBepxHoctH. OOpa3oBaHue, 3ajaHle U U300pakeHue
noBepxHocTed. [loBepxHOcTHM BpalleHusi: KoHyc, cdepa, mwimuHIap, Top. Ilepeceuenue
MOBEPXHOCTU € IIOCKOCThIO. [lepeceueHne moBepxHocTH ¢ JmHUeH. Ilepeceuenue
noBepxHocTed. Meron cexkymmx Iuiockocred. Ilepeceuenme moBepxHocTe. Meton
KOHIIEHTpUYECKHX cdep. MeTol KOHLIEHTpUYEeCKHX cdep. MeTol 3KCIEHTpUUYECKHX cdep.
AKCOHOMETpPUYECKHE MPOEKINH.

4 O0beM yueOHOi TUCIUIIIHHBI

Bunael yue6HOM paboThI B 3aueTHbIX B akanem.
eIMHULIAX Jacax
O01mas Tpya10eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 144
KonTaktHas padora (KP): 1,33 48,2
Jlexmm (Jlek) 0,44 16
[Ipaktuueckue 3austus (I13) 0,67 24
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IIpooonsicenue mabauyvl

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
Jlabopatopusbie 3ausTus (J1ao0) 0,22 8
CamocrositesibHas padora (CP) 2,67 95,8
Buja koHTpoOIs: 3a4eT/IK3aMeH 3ayeT ¢
OLICHKOM

Bunbr yueOHOM paboThI

B 3aueTHEBIX

B actponom.

SIMHUIIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 108
KonTaktHas padora (KP): 1,33 36,15
Jlexumu (Jlek) 0,44 12
[Tpaktuyeckue 3anstus (I13) 0,67 18
Jlaboparopusie 3austus (J1ab) 0,22 6
CamocrositesibHas padora (CP) 2,67 71,85
Bujx koHTpOJIS: 3a4eT/IK3aMeH 3ayeT ¢
OLICHKOM

AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«MarepuaJioBe/ieHHe U 3aIMTA OT KOPPO3UH /JIsl JHEPro- U pecypcocOeperammx
MPOIECCOB XUMHYECKOi TexHoorun» (b1.B.05)

1 Heau AUCHMIVIMHBI. TIPUOOPETEHHE CTYJICHTaMH 3HAHWM, HEOOXOAWUMBIX IS
CaMOCTOSITENILHOTO PEIICHUs BOIPOCOB, CBSI3aHHBIX C BEIOOPOM MaTepUasoB i 000pyI0BaHUS
XUMHYECKHUX IMPOU3BOJCTB C YYETOM YCIOBHH JKCIUTyaTallMM, a TaKKe C MO3UIMI 3HEpro- u
pecypcocOepeeHns: U OXpaHbl OKpYXKaroleil cpebl,

nojsiyueHue HHPopManuu O (UIMYECKON CYIIHOCTH SBJICHWH, NPOUCXOA[IIUX B
MaTepuanax, UCIIOJIb3YeMbIX B XUMUYECKOU TEXHOIOTHH, HeTEXUMUU U OUOTEXHOJIOTHH;

YCTaHOBJICHHE 3aBUCHUMOCTH MEXIY COCTaBOM, CTPOEHHUEM U CBOMCTBAMM MaTEepUasoB,
UCIIONIE3YEMBIX B XUMUYECKOM TEXHOJIOTHH, He(TEXUMHUH U OMOTEXHOJIOTHH;

U3Y4YEHHE TEOPUM U TMPAKTUKH pPa3IMYHBIX CIIOCOOOB YHPOYHEHUS MAaTepUasoB,
o0ecreunBaroIuX BBICOKYIO HaJIe)KHOCTb W JOJTOBEYHOCTH JIeTallell MalllMH, MHCTpYMEHTa U
JIPYTUX U3JEINN;

U3Y4YEHHE OCHOBHBIX TPYII MaT€pUaAJIOB, HCIOIb3YEMbIX B XMMHMUYECKOH TEXHOJIOTHH,
HePTEeXUMHUU U OMOTEXHOJIOTUH, UX CBOMCTB M 00JacTell MpUMEHEHUs!.

2 B pe3yabraTe H3yYeHHs [IUCHHUIUIMHBI O0yYaloUIuiicsi 1O
0akajaBpUaTa J0JIKEH:

Obnaoams caenyromumu oduienpodeccuonanbubiMu (OIIK) u npodeccronanbHbIMU
(TTK) xoMrieTeHITUSIMU:

- CIIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoeCCUOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMAaTHYEeCKOro aHaiu3a |
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMEHTanbHOTo uccienoBanus (OITK-2);

- CIOCOOHOCTBIO YYacTBOBAaTh B COBEPILIEHCTBOBAHMHM TEXHOJOTHMUECKUX IPOIIECCOB C
MO3UIUI HEPTo- U pecypcocOepekeHusl, MUHUMH3AIMN BO3ACHCTBUS Ha OKPYXKAIOIIYIO Cpery
(IIK-2);

-CIIOCOOHOCTBIO MCIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI IO Ka4eCTBY, CTaHAapTU3ALUN
u ceprudukanuu npoaykroB u uznenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE DELICHHUS IMpH pa3paboTke
TEXHOJIOTHYECKUX MPOIIECCOB; BHIOMPATh TEXHHUUECKHE CPEACTBA M TEXHOJIOTHH, HAIpaBICHHbIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOT0 BO3/ICHCTBHUS Ha OKpysKarornyio cpeay (ITK-5).

3uams:

nporpamme
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-KJIaCCU(PMKAIMIO, CTPYKTYpYy, COCTaB M CBOMCTBa MaTepHajoB, HCIOJIb3YEMbIX B
XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOJIOTUH;

-MapKUPOBKY MaTE€pPHaJIOB, MCIIOJIb3YEMbIX B XUMHUECKOW TEXHOJOTHU, HEPTEXUMUH U
OMOTEXHOJIOTHH, [0 POCCUUCKUM U MEXKIYHAPOJHBIM CTaHapTaM;

-OCHOBBI KOPPO3UHU METAJIOB, IPUHLIUIIBI U METO/IbI 3aILUThl OT KOPPO3UU;

-IIpUMEHEHUE MaTepUasoB, HCIOIb3YEMbIX B XUMUYECKOM TEXHOJIOTHU, HEPTEXUMUHN U
OMOTEXHOJIOTHH, C MMO3UIUNA YHEPTO- U pecypcocOepexreHns Mpu uxX nepepadoTke;

-OCHOBHbIE KOHCTPYKLIMOHHBIE U (DYHKUIHMOHAJIbHbIE MaTe€pUalibl, MPUMEHSEMbIE B
XUMHUYECKON TEXHOJIOTHH, HEPTEXUMUU 1 OMOTEXHOJIOTHH.

Ymems:

- aHaIM3MPOBaTh (PU3MKO-XMMHUYECKHE W MEXaHHMYECKHE CBOWCTBA MAaTEepHajOB, HUX
KOPPO3UOHHYIO CTOUKOCTh U TEXHOJIOTUYHOCTB;

- pallMOHAIBLHO MOA00PaTh KOHCTPYKIIMOHHBIN MaTepral Uil XUMHUKO-TEXHOJIOTUIECKOTO
Ipolecca ¢ y4eTOM METOI0B 3aIUThl OT BO3MOKHOTO BO3ICHCTBHS TEXHOJIOTUYECKON CPE/IBI.

Braoemy:

- MPOCTEHIIMMH OMNEpalusIMU OINpEACNICHUS] CBOWCTB MaTepUajoB, HCIOJIb3yEeMBIX B
XUMHYECKON TEXHOJIOTHH, HEPTEXUMHUU ¥ OMOTEXHOJIOTHH.

3 Kpartkoe copep:xaHue JTUCHUILUIHHBI

MarepuanoBeieHre Kak Hayka: I€JM, 33Ja4d W 3HAUYCHUE JTUCUUIUIMHBI. 3HaueHUe
MaTepuajoB B Pa3BUTHUH XUMHKO-TEXHOJOTHYECKHX TIPOIECCOB C TMO3ULUNA DJHEPro- u
pecypcocOepexeHns, MUHIMU3AIUN BO3JICHCTBUS HA OKPYKAIOIIYIO CPELy.

OcHOBHbIE TOHATHS O CTPOCHHUH, CTPYKType M CBOMCTBaX MaTepuajoB. MeTomabl
M3YYEHHUS CTPYKTYPbI U CBOMCTB MaTepHaIOB.

OU3NKO-XUMUYECKUE OCHOBBI MaTepUaIOBEICHUSI.

OcHOBBI Teopuu CIIaBOB. JlMarpaMMbl COCTOSIHUS CILIaBOB. TEPMUHBI U ONPEJEIICHHUS.
JlnarpamMmbl — «COCTaB-CBOKWCTBO». Pa30BbIl COCTAB CILUIABOB. 3aBUCUMOCTh MEX]ly CBOWCTBAMU
CIJIaBOB M TUTIOM auarpammsl coctosiaus. [Ipasuio H.C. Kypnakoga.

Mertannnueckue martepuansl. JKene3o M cruiaBbl Ha ero ocHoBe. CTanu M 4yryHBbl, MX
CBOIiCTBa, 00JacThb NPUMEHEHHs, MapKUpOBKa. JluarpaMMbl COCTOSIHUS IKEJI€30-IEMEHTHUT.
KomnoHeHTsl, (ha3bl U CTPYKTYpHBIE COCTABIISAIOLINE CTalIe ¥ OEIbIX YyT'YHOB.

Bnusinue tepmuueckoir oOpaOOTKM Ha MeXaHHWYECKHE CBOMCTBa craiuu. Pusznyeckue
OCHOBBI XUMHUKO-TEPMUYECKOI 00pabOTKH.

[IBeTHBIE MeTaIBI U CIUIaBBI HA UX OcHOBE. O0IIas XapaKTepUCTHKA U KilacCU(pUKALIUS
CIUIaBOB.

OcCHOBBI KOPpPO3UHU METALIOB. [ [pUHIIUIIBI U METO/IBI 3AIIUTHI OT KOPPO3UHU.

XuMudeckass KOppo3usa. OJEKTpOXHMHUecKas Kopposus. Koppo3us MertannoB B
YCIOBUSIX  TEXHOJOTHYECKMX Cpell XHMMHUYECKHUX Mpou3BoJACTB. Koppo3moHHOCTOMKHE
METAJIIIMYECKHE MAaTEPUAJIBL.

Matepuaisl Ha OCHOBE BBICOKOMOJIEKYJSPHBIX coeAMHEHUH. OCHOBHbBIE Pa3HOBUIHOCTU
IIPOMBIIIIEHHBIX [TOJINMEPOB U IJIACTMAcCC.

Pe3unsl o0miero Ha3HaueHUs, CrielMaibHbIE PE3UHBI M 00JIACTH UX MPUMEHEHHUS.

Jlaxoxpacounsie marepuaiibl (JIKM). OcnoBuble Buapl JIKM. Kpacku, 1aku, TpyHTOBKA,
HIMAaTiIeBKa.

Kepamuueckne Marepuansl. KOHCTpyKIIMOHHAs, MHCTpyMEHTaJbHAas W TEXHUYECKas
kepamuka. Heopranuueckoe crekino. Kmaccudukamuss cTexosnl Mo Ha3HAYeHHIO W 00JIacTH
npumMeHenus. Cutamisl. ['padgur. AcGect. CBoiicTBa 1 06JaCTH IPUMEHEHUS.

Cma3ouHble Macia, IIaCTUYECKUE CMa3Ku, TBEpAbIE CMa304yHble MaTepHraibl. CMa304HO-
OXJIaXKJAIOLINE KUIKOCTH.

HpeBecHble MaTepHUabl.

Komnosunmonnsie marepuansl (KM). OOmias xapakTepucTHKa KOMIO3HIIMOHHBIX
marepuasioB.  [lucnepcHo-ynpouenusle KM,  cnoucteie KM,  Bonoknucteie  KM.
KomMmno3uiimonnsle Marepuanabl Ha METAUIMYECKOW M HemeTanueckod ocHoBe. CAII
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(crieueHHBIE  ANIOMUHHUEBBIE MOpOIIKM). KepaMuueckne KOMIO3UMIMOHHBIE MaTEpUalIbl.
['n6GpuaHbIe KOMIO3ULIMOHHBIE MAaTEPHAIBL.

DKOHOMHUYECKH OOOCHOBAaHHBIN BBIOOpP MaTepHaioB JUii KOHKPETHBIX Iieneil. Bribop
KOHCTPYKLIMOHHBIX ~ MaTepuanoB Uil  OOOpylOBaHMS  HIPOM3BOJACTB  XMUMHYECKOH
OPOMBIIIICHHOCTH, HE(PTEXUMHM M  OHMOTEXHOJIOTMH.  DKOJOTUYECKHE, HHEpPro- H
pecypcocOeperarolye acleKThl MaTepUaIOBEACHUS U 3aIUThl METAIIOB OT KOPPO3HH.

4 O0beM yueOHOI JUCHMIITIMHBI

B 3aueTHBIX B akazem.
Bunasr yueOHoI paboThI €IMHULIAX qacax
OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILJIAHY 3,0 108
Kounrakthas pa6ora (KP): 1,33 48,2
Jlexumu (Jlek) 0,89 32
[IpakTuueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 1,67 59,8
Pedepar 0,56 20
CamocToATeNbHOE U3YYCHNE Pa3AeioB JUCIUTUIHHBI 39,8
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3a4er
B 3aueTHbIx B actp.
Bupl yaeOHOM paboThI CIIMHUIIAX qacax
O01asi TPY/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3,0 81
Konrakrnas pa6ora (KP): 1,33 36,15
Jlextuu (JIek) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,44 12
CamocrositesibHas padora (CP): 1,67 44 85
Pedepar 0,56 15
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/Ie€]I0B JUCIUILINHEI 29,85
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer

AHHOTanus padoveil NPOrpaMmbl IUCHUIIIHHBI
«MopaeaupoBaHue XUMHKO-TEXHOJOTHYECKUX MPOIECCOB JIA OXPAHbI OKPY:Ka0IIei

cpeabl ¥ PAHOHAILHOTO HCIOJIb30BAHUS PHPOIHBIX pecypcoB» (51.B.06)

1 Henp aucuMnjiMHbI - TOJy4YEHHE CTyAEHTaMU-OakandaBpaMu 3HaHMM B oOnacTu
KOMITBIOTEPHOTO MOJIEIMPOBAHUS XUMHKO-TEXHOJIOTMYECKUX TPOLECCOB C NPUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMMBIOTEpHON Martematuku, B yacTHocTH MATLAB u VBA, a Taxke
NpHOOpeTeHNEe HMHU MPAKTUYECKUX HABBIKOB Pa3paOOTKU JaHHBIX KOMIBIOTEPHBIX MOJENEH C
OJTHOBPEMEHHBIM PEIICHUEM 3aJ1a4 CTPYKTYPHOU U TTapaMeTPHUIECKON UICHTHU(PUKAIINH.

2 B pe3yabTtare OCBOeHHSl [IMCUMIUVIMHBI OOy4amommiicss 1m0 mnporpamme
0akajlaBpUaTa J10JIKeH:

Obaaoams cnenyromumu npodeccuaHanbHbMU kKommeteHisamu (11K):

- CHOCOOHOCTBIO YYacCTBOBAaTb B COBEPIICHCTBOBAHWM TEXHOJIOTHYECKUX IPOIIECCOB
C TO3MIUNA DHEPro- U pecypcocOepereHusi, MUHUMHU3AIMN BO3JICHCTBUS Ha OKPYKAIOUIYIO
cpeny (IIK-2);

- CIOCOOHOCTBIO MIPUMEHSTh COBPEMEHHBIE METO/IbI WCCIICIOBAHHUS
TEXHOJIOTHYECKUX TIPOILIECCOB W MPUPOJHBIX CPEIl, UCIIOIh30BaTh KOMIBIOTEPHBIE CPENICTBA B
HayJYHO-HCCIe0BaTeNbekoi padote (ITK-14);

- CIIOCOOHOCTHIO  IJIAHMPOBATh  AKCIEPUMEHTAJIbHbIE  HCCIEAO0BaHUS, TOJIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-15);

- CIIOCOOHOCTBIO MOJIETTUPOBATh HSHEPro-U pecypcocOeperaroniye MpoLecchl B
npombituieHHoctr (I1K-16).
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Suame:

- METOJbI IOCTPOCHHS SMIUPHUYCCKUX (BEPOSATHOCTHO-CTATHCTUYCCKUX) U (PH3UKO-
XUMHUYECKHX (TEOPETUYECKUX) MOJENEeH XHUMHUKO-TEXHOJIIOTUYECKUX TMPOILECCOB;  METOMIBI
UACHTH(HUKAIIMM MaTeMaTHYEeCKUX OINHMCAHUM TEXHOJOTHYECKMX IIPOIIECCOB Ha OCHOBE
OKCIIEPUMEHTATIBHBIX JTAHHBIX; METOJbl ONTUMHU3AINHA XUMHKO-TEXHOJIOTUYECKIX MPOIECCOB C
MPUMEHEHUEM SMITMPUICCKUX H/UITU PU3NKO-XUMHUYCCKUX MOJICIICH;

Ymems:

- NPUMEHATh W3BECTHBIC METOJbI BBIYUCIIUTEIHHOW MAaTEMAaTHKH W MaTeMaTHYCCKOM
CTaTHCTUKH JUIsI PEIICHHWS KOHKPETHBIX 3a7ad pacyera, MOJCIHPOBAHUS, HICHTUDUKANUU U
ONTHMH3AIMK TPH HCCICIOBAHUU, MPOCKTUPOBAHUU M YIIPABICHUHU MPOIECCAMH XUMHUYECKOU
TEXHOJIOTUM, a TakKe YMETh HCIIOIb30BaTh B CBOCW TMPAKTHUECKON IEATEIBHOCTH IS
JOCTHIKCHUS 3TUX IIeJICH M3BECTHBIC ITAKEThI MMPUKIIAIHBIX IPOrpaMM.

Brnaoemn:

- METOJIaMH MaTeMaTHYECKOW CTATHUCTUKU Ui 0OpabOTKH pPe3ysIbTaTOB aKTUBHBIX U
MACCUBHBIX YKCIIEPUMEHTOB, a TAK)K€ METOJAMH BBIYUCIUTEIHFHOW MaTEeMAaTUKH JIJIS Pa3paboOTKu
U pealin3allii Ha KOMITBIOTepax alfOPUTMOB MOJICIIMPOBAHMS, HICHTU(PUKAIIUN U ONTHMH3AIUH
XUMHUKO-TEXHOJIOTUIECKHIX TIPOIECCOB.

3 Kparkoe coaepixanne TUCHUINIMHBI:

3.1. OcHOBHBIE PUHLMIIBI KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS XUMUKO-TEXHOJIOIMUECKUX
nporneccoB (XTII). Maremaruueckue 3MIUpUYECKUE U MaTeMaTHYeCKUe (DU3MKO-XMMUYECKHE
MOJCIA M KOMIIBIOTEPHOE MOJAEIUpOBaHUE. JIeTEpMMHMPOBAHHBIE W  BEPOSTHOCTHBIE
MaTemMaTuueckue Mozaenu. [IpuMeneHne MeTo10JI0rMi CUCTEMHOTO aHaJIN3a ISl PEIEeHUs 3a1a4
MozaennpoBaHusa. [IpuMeHeHMe TNpUHIUIA «UEPHOTO SIIHMKa» MpPH  MaTEeMaTUYECKOM
MOJICIMPOBAaHUH. ABTOMaTH3UPOBaHHbIE CUCTEMBI MPUKIIAAHON HH(popMaTuku. Mepapxuueckas
CTPYKTypa XMMHYECKHX MPOM3BOJACTB M HX MaTeMaTH4yecKux wmoxened. lIpumenenue
KOMIIBIOTEPHBIX MOJEJIEH XMMHWYECKUX IIPOLIECCOB [UIs aHalu3a, ONTHUMM3alUU M CHUHTE3a
XUMHUKO-TEXHOJOTHYECKUX cucTteM. OCHOBHbIE NPHUEMbl MaTEMaTHUYECKOTO MOJEIUPOBAHUS:
AMIUPHYUECKUI, CTPYKTYPHBIN ((PU3MKO-XUMUUECKUH) U KOMOMHHPOBAHHBINA (TEOPETHUECKUIN).
ITocTpoeHne craTHYecKuX M AMHAMHUYECKUX Mojenel. Pemenue npsameix 3agad. [IpoexkTHbIN u
NOBEPOYHBIH (OLIEHOUYHBII) pacyeT mpoieccoB. Pemenne oopaTHbix 3a1au. [lapamerpudeckas u
CTPYKTypHasi MJEHTU(UKALKUA MaTeMaTUYeCKUX MoJielei. YCTaHOBJIEHHE aJIeKBaTHOCTH
MaTemMaTuueckux  mojeneid. Crpareruss NPOBENEHUS  PAaCUETHBIX  MCCIENOBAHMW U
KOMITBIOTEPHOTO MOJIEJIUPOBAHNS PEAIBHBIX IPOLECCOB.

3.2.IlocTpoeHne SMIUPUUECKUX MOJIENIEH:

@opMynMpoOBKa 3a7a4M AMMPOKCHMALIMKM JAHHBIX JJI OMMCAHUS SKCIEPUMEHTAIbHBIX
3aBUCUMOCTEH M IOJY4YEHHUS OMIMPHUYECKMX MOJEIEH IIpOoLeccoB. Buael Kpurepues
anmpokcuManuu.  Kpurepuii MeTona  HaWMEHBIIHMX KBaAparoB. Pemenue 3amaun
annpoKCHMalluM JJIs HEIWHEHHBIX M JIMHEHHBIX IO @apaMeTrpaMm Mozeneil. MatpuuHnas
dbopMynupoBKa 3ajaud anmnpoKCUMalUU. AHAJIUTUYECKUN U aITOPUTMUYECKHM MOIXOIbI IS
pelIeHus 3aJa4d allpoKCUMalUu Il JUHEHHBIX U JIMHEAPU30BAaHHBIX MOJENIEH METOA0M
HaWMEHBIIINX KBAJIPaTOB.

3aKOH HOPMaJbHOTO paclpeiesieHUus s BEKTOPHBIX CIy4YalHbIX  BEJIMYMHBI H
ONpENETICHNE MX YHUCIOBBIX XapaKTEPUCTHK. MaremaTHdeckoe OKHWIAHWE WM JHUCIEepCHs s
BEKTOPHBIX CIIy4alHBIX BEIUMYMH. JIUCIEPCHUOHHBIA M KOPPEIALHMOHHBbIM aHanu3. [loHsarus
JUCIIEPCUU  BOCIIPOM3BOJMMOCTH M AQJCKBATHOCTH, a TakKK€ OCTATOYHOW JHMCIEPCHH.
Omnpenenenre BHIOOPOUHBIX KOA(PPHUIMEHTOB KOPPEIALUU U KOAPPHUIHMEHTAa MHOXKECTBEHHOM
koppermsanun. CTaTUCTUYECKUA TIOAXOA K ONPEACNICHUI0 OIMOOK | TOTPENTHOCTeH B
JKCIIEPUMEHTAIIBHBIX TOYKAX U3MEPEHUM.
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PerpeccroHHbIl U KOPPETALMOHHBIN aHAIU3 ISl IOCTPOEHUSI SMIUPUUYECKUX MOJEIEN
Ha OCHOBE JaHHBIX IACCUBHOIrO 3KcrepuMeHTa. lloHsaTHs (yHKUMM OTKIMKA W (AKTOPOB.
OcHOBHBIE JTONYUIEHUS] PErPECCMOHHOIO M KOPPEISIIMOHHOrO aHanus3a. Kpurepun npoBepku
OJTHOPOJHOCTH Jaucnepcuil. BpiOop Buaa ypaBHEHUH perpeccuM, a TakKe OIpe/ielieHue
KOO(QHUIMEHTOB perpeccud M HUX 3HAYUMOCTH C HCIOJb30BaHHEeM KpuTepusi CThIOJCHTA.
[Iponienypa  MCKIIOYEHUS  HE3HAYMMbIX  Kodg¢uuueHtoB  perpeccuu.  Omnpenenenue
aJIeKBaTHOCTHU PETPECCUOHHBIX MOJIENIEN ¢ MOMOILBIO Kputepus duiepa.

OCHOBHBIE MOJIOKEHUSI TEOPUH IIJIAHUPOBaHUS dKcnepuMeHTOB (I): monHbIl (pakTopHbIH
skcnepument (IIPD) u obpaborka ero pe3ynbraTtoB. ONTUMaNbHBIE CBOWCTBA MAaTPHIIBI
IUIAHUPOBaHMUSI M CBOMCTBO OpTOroHanbHOCTU. OmnpezneneHue Kod(Q(UIMEHTOB MOAENCH, HX
3HAaYMMOCTH W TPOBEpKa aJeKBATHOCTH ypaBHEHHs perpeccuu. CBOWCTBO poraTabenbHOCTH
HOJIHOTO ()aKTOPHOI'O 3KCIIEPUMEHTA.

OcHOBHBIE TIOJNIOKEHUSI TEOPUM IIaHUpoBaHUS sKcrepuMmeHTOoB (II): opToronanpHbIM
LEeHTpaJIbHbI KoMno3uunoHHbIi miaH (OLIKII) skcniepumenToB 1 00paboTKa €ro pe3ysibTaToB.
ObecnieueHne OpTOroHaAIbHOCTH MAaTPULbl IUIAHUPOBAHUS U ONPEJCIICHNE BEIMYMHBI 3BE€3/IHOTO
wieya. Omnpenenenue Kod(PQOHUIMEHTOB MOJEIH, UX 3HAYUMOCTH U OIEHKAa aJIeKBaTHOCTH
ypaBHEHHUs perpeccuu. PacueTHoe BbIYMCIIEHUE KOOPAUHAT TOUKH ONTUMYMa (3KCTPEMYMA).

OnTumuzanus SKCIEPUMEHTAIBHBIX HCCIECJOBAaHMM C INpUMEHEHHMEM Meroaa bokca-
Bunbcona. OcHOBHBIE NOAXOJbl K ONTHUMM3ALMM OSKCIEPUMEHTAIBHBIX HCCIIEJOBAHUMN.
OKCHEpUMEHTAIBHO-CTATUCTUYECKUM MeTof. CTparerust ABW)KEHHS K ONTHUMYMY LIEJIEBOU
¢ynkumn (QyHKIMHM — OTKJIMKA) TPAgUCHTHBIM MeETOAOM. KpuTepuu IOCTHKEHHS «IIOYTH
CTaLlMOHAPHOM 00J1aCTU» U METO/bl YTOUHEHUS MOJIOKEHUSI ONTHUMAJIbHON TOUKU B (PaKTOPHOM
IIPOCTPAHCTBE.

3.3. IlocTpoeHne GU3NKO-XMMUUYECKUX MOJIeNeil:

Otanbl MaTeMaTHYecKoro MojeiaupoBaHus. @DOpMylIHpoOBKa THUIIOTE3, I[OCTPOEHHUE
MaTeMaTHYECKOro OMHMCaHus, pa3paboTKa MOJICIUPYIOIIETO aIrOPUTMa, IPOBEPKa aIeKBATHOCTH
MOJIEIM W WJEHTU(UKALUsi HMX [apaMeTpoB, pacueTHble MCCIEAOBAaHUSA (BBIYMCIUTEIbHBIN
HKCIIEPUMEHT).

CocraBieHne CUCTEM ypaBHEHUN MaTeMaTH4YeCKOro OMHMCAHMSI MPOLIECCOB U pa3padoTKa
(BbIOOpP)  aNTOPUTMOB UX peuieHHs. bIOYHBIM NPUHIMI [OCTPOEHMSI CTPYKTYPHBIX
MareMaTthdeckux Mmojeneid. OO0O0IIEHHOEe ONMMCcCaHue ABWKEHHUsS MOTOKOB (a3 B ammaparax ¢
NOMOULIbI0  TUAPOAVMHAMHYECKUX  MOJENEH,  YYUTHIBAIOUIMX  COCPENOTOUYEHHBIE U
pacnpenelieHHble MCTOYHUKH BEIIECTBA U SHEpPruu (TersioTel). JlokanbHble WHTEHCHBHOCTH
UCTOYHHMKOB BEILIeCTBa M TEMJIOThl B IOTOKaX, COOTBETCTBYIOIIME pa3IMYHBbIM (PU3HKO-
XUMHUYECKHX MpoieccaM. OCHOBHbIE THUIIBI ypaBHEHUII MaTEeMaTHMYECKOTO OMHCAHMSI XHMHUKO-
TEXHOJIOTUYECKHUX MPOIIECCOB — KOHEYHblE, OOBIKHOBEHHblE auddepeHnanbuple U
muddepeHIManbHble YpaBHEHUS B YACTHBIX TPOU3BOIHBIX.

MaremaTnueckoe MOJEIMPOBAHUE CTALMOHAPHBIX W JUHAMHYECKHX PEKHUMOB
TUIPABIMYECKUX MPOILIECCOB B TPYOOIIPOBOJHBIX CHCTEMaX, Ii1o0aibHbIe U JEKOMIIO3UIIMOHHbBIE
METOJbl PEIICHHUsS] CHCTEM HEIMHEWHBIX YPAaBHEHMH, a TakKkKe SBHBIE M HESBHBIE METOJbI
YHUCIIEHHOTO PEIIeHUs CUCTeM OOBIKHOBEHHBIX Mu(depeHIHnanbHbIX ypaBHeHH. CocTaBieHue
YpaBHEHMI MaTeMaTU4eCKOro omnucaHus mnpoiecca. [ToctpoeHre MHGOPMAIIMOHHBIX MAaTpPHUIL
MaTeMaTHUYeCKUX Mojeneil ajisg BblOOpa OOLIEro ajaropuTtMa pelieHdus — MOIENHUPYIOLIEro
anropuT™a.  Peanuszanus — adropuTMOB  PELICHHMS  HEJNMHEHHBIX W OOBIKHOBEHHBIX
muddepeHManbHBIX ypaBHeHHH. Onucanue cranuoHapHbX pexumoB XTIl ¢ mpumeHnenuem
CUCTEM JIMHEHHBIX W HEIMHEWHBIX YpaBHEHMH. lTepallMOHHBIE aNrOPUTMbBI pPELIEHUS.
[IpumeHneHre MeTonoB MpocThIX uTepauuit U Hprotona-Padcona nns momydeHus peieHus.
[Tpobnema cXOOUMOCTH Mpolecca pemeHus. J[eKOMIO3UIIMOHHBI METO/ PEIICHUS CIIOKHBIX
CHCTEM KOHEYHBIX ypaBHeHHH. [locTpoeHne wH-QOPMAIMOHHOW MATPHUIBI JUIsl BBIOOpA
ONTUMAJIFHOTO AJIITOPUTMA pelieHus 3a1a4n. [loHsaTHe xecTKocTu cucteM auddepeHInaIbHbIX
YpaBHEHUW W KPUTEPUHU KECTKOCTH. SIBHBIC (OBICTpBIC) W HEsABHBIC (MEJICHHBIC) METOJbBI
pewenns. Metosl iepBoro (Meron Ditniepa), Broporo ( MOAU(PHUIIMPOBAHHBIE METOIBI Ditepa)
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u yerBepToro nopsnaka ( Meroq Pynre-Kyrra). Onienka TOYHOCTH METOJIOB — OIIMOOK yCeUeHHs..
[lepexopuple omMOKM M OMMOKKM  OKPYIJIEHHS IPU  YHUCIEHHOM  HMHTErPUPOBAHUU
muddepeHManbHbpIX  ypaBHeHHH. CrocoObl o0ecreyeHus CXOAMMOCTH PpEHICHUs 3aJadyH.
[IpuMeHeHHE HESBHBIX METOJOB JUIsl PpELICHUs KECTKUX cHucTeM anddepeHInantbHbIX
ypaBHeHuH. Onpenenenus mara UHTErpUPOBaHMs UTEPALlMOHHBIM MeTo oM. MeTtonoB Kpanka-
Hukonbcona (METOT Tpameruii).

MaremaTnueckoe MOJEIMPOBAaHUE CTALIMOHAPHBIX PEKMMOB IIPOLIECCOB TEILIONEPEIaYn
B IJJACTUHYATBIX M 3MEEBHKOBBIX TEIUIOOOMEHHHMKAX. MaremaTHuueckoe OnMcaHue MpoLeccoB ¢
NpUMEHEHHEM MoJIeNIell WICaJbHOr0 CMENIEHHs M BBITECHEHHs. BbpIOOp u Tpaduueckoe
IIPEJICTaBICHUE AJITOPUTMOB pelleHus. l[puMeHeHne CTaHIapTHBIX METOJOB BBIYMCIUTEIBHON
MaTEMaTHUKH JIJIsl peLIEHUs 3a1a4.

MatemaTnyeckoe MOJIEIMPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLIECCOB TEILUIONEPEIauH
B MPSMOTOYHBIX W MPOTUBOTOYHBIX TPYOUATHIX TEIJIOOOMEHHHMKOB, peuieHue 3anaun Komwu u
KpaeBoOH 3a/1a4M [IPU HHTETPUPOBAHUH CUCTEM OOBIKHOBEHHBIX TU(HEpeHIINAIbHBIX YPaBHEHUH.
MaremaTnueckoe OIMCaHuE MPOLECCOB C MPUMEHEHUEM MOJIENed HJCAJIbHOIO BBITECHEHUS.
Pemenne 3anaun Komm u kpaeBoil 3amaun. IIpencrasieHue anropuTMoB BBIYUCIIEHUM B BHUIE
MH(POPMALIMOHHON MaTpHIIBI CUCTEMbl ypaBHEHHMH MAaTEMaTHYECKOrO OMHCAaHUS U OJOK-CXeM
pacuetoB. Maremarudyeckoe onucanue XTII ¢ npuMeHeHHeM cHCTEM OOBIKHOBEHHBIX
g depeHnaIbHbIX ypaBHeHUH. OmncaHne 00bEKTOB C paclpelleIeHHBIMA B IPOCTPAHCTBE
napaMmerpamMu. GOpMyJIMpPOBKAa HAYaJIbHBIX M KPAaeBbIX YCIOBUH 3ajad pelieHus. YHucaeHHbIN
anroput™m l-ro mopsaka s pemeHus 3agaun Komm. Meton «@IpucTpenkm» i peuieHus
KpaeBOH 3a/1auu.

MaremaTnueckoe MOJEIUPOBAHHUE CTAIlMOHAPHBIX PEKUMOB IPOLECCOB B PEAKTOpax C
Memankoi. OnucaHue MHUKPOKMHETUYECKMX 3aKOHOMEPHOCTEH IPOTEKaHWs IPOU3BOJIBHBIX
CIIOXKHBIX XMMHMYECKUX peakuMil B KUAKOW (a3e i MHOIOKOMIOHEHTHBIX CHCTEM.
OnpeneneHne KIIOYEBBIX KOMIIOHEHTOB CJIIOJKHBIX XHMHUYECKHMX PEAKUUH ¢ TIPUMEHEHUEM
METOJIOB JINHEWHOM anreOpbl - paHrOB MAaTPHUI] CTEXMOMETPUYECKUX KOA(P(UIIMEHTOB pEaKIIUU.
MaremaTnueckoe ONHCAHHWE PEaKTOPHOTO IMpolecca ¢ pyOalikod Ui MPOM3BOJBHON CXEMbI
NPOTEKaHUs XMMHUYECKON peakuuu. BpiOop anropuTMoB peuieHus 3aadd ¢ MPUMEHEHUEM
UHPOPMALIMOHHOM  MaTpHLlbl  CHCTEMbl  YpaBHEHHMH  MaTreMaTH4ecKoro OMNHMCaHUs |
IIPEJICTaBJICHUSI aJITOPUTMA PELICHHS C TOMOIIBIO OJIOK-CXEMBbI pacyeTa Mpolecca.

MaremaTnueckoe MOJEINPOBAHNE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C
MEIIAKoW. MareMarnueckas T[OCTAaHOBKA 3aJadyd Uil  pPEeaklud C  IPOM3BOJIBHOU
crexuomerpuyecko cxemoil. dopmynuposBka 3amaunm Komm — 3agaunm ¢ HavalabHBIMU
ycioBusIMU. Pa3sHOCTHOE TpeNCTaBI€HHE CHCTEMbl OOBIKHOBEHHBIX U depeHInalIbHbIX
ypaBHeHuid. IlocTpoeHne WHPOPMALMOHHOM MaTpuUIbl Ui BbIOOpa aaropuTMa perieHHs.
['padmyeckoe mpencTaBieHe aJropuT™Ma peleHus B BUAe OJIOK-CXeMBbl pacyeTa.

MareMaTHuecKkoe MOJETUPOBAaHHE CTAIIMOHAPHBIX PEKUMOB B TPYOUaTHIX peakTopax ¢
MPSIMOTOYHBIM M NMPOTUBOTOYHBIM JIBHUKEHHEM TEIJIOHOCUTeNelH. MaTteMaTudeckasl MOCTaHOBKA
3a/1a4M JJIs peakuy ¢ KOHKPETHOM cTeXHoMeTprudeckon cxemoil. @opmMynnpoBka 3anaun Komm
— 33/1a4yd C HayaJbHBIMU YCIIOBHUSMHU M KpPaeBOM 3aJaud — 3aJjaud C KPAeBBIMU YCJIOBHSIMH.
PasHocTHOEe TmpencTaBiieHHME CUCTEM OOBIKHOBEHHBIX UG (EepeHINaTbHbIX  YpaBHEHHM.
[Toctpoenne WHGOPMALMOHHBIX MaTPHIl JUIsl BbIOOpa anropuTMOB pemieHus. I'paduueckoe
IpeJCTaBICHNE AITOPUTMOB PELICHHs B BUJIE OJIOK-CXEMBbI pacyera.

MatemaTtnyeckoe MOJEIUPOBAaHHE HECTAMOHAPHBIX PEKUMOB MPOIIECCOB B TPYOUATHIX
peaKTopax U YHCICHHbIE ITOPUTMbI TUCKPETU3AINH [T pelieHUs cucTeM AudQepeHnanbHbIX
YpaBHEHUH C YaCTHBIMH NMPOU3BOAHBIMH. MaTeMaTHueckasl MOCTaHOBKA 3aJjaud JUIsl peakluu ¢
KOHKPETHOU CTEXHOMETPUUYECKOU cXeMOoU. POpMyNnHpOBKa HAYAJIbHBIX U IPAHUYHBIX YCIOBUM.
JuddepeHumanbaple  ypaBHEHHs B 4YaCTHBIX  IPOM3BOJHBIX -  AIUIMITHYECKOTO,
napaboNuYeckoro W TUNepOOIMYECKOr0  THIOB. ANTOPUTMBI  pEIICHUS  ypaBHEHUH
napaboiMyeckoro  Tuma. Marematudeckas ~ MOAEIb ~ XMMHUYECKOro  IpPEBpAllleHUus B
U30TEPMHUYECKUX YCIOBHUSX JJIsl HECTALlMOHAPHOTO IMpoIecca B TPyOUaThIX ammaparax ¢ yueToM
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IPOJIOJIBHOTO TEPEMEIIMBAaHUs U C MPUMEHEHHEM OJHONapaMeTpU4ecKoil audQy3noHHOH
MOJIEJIN JAJIs1 ONMCAHUS TMIPOAMHAMHUYECKOW OOCTAaHOBKU B PEAKLIMOHHOM ITOTOKE. AJITOPUTMBI
pemieHHss B BHJE CHUCTEM  HEJIMHEMHBIX  ypaBHEHHH, a Takke OOBIKHOBEHHBIX
T epeHaIbHbIX YPaBHEHUH IEPBOTO U BTOPOTO MOPSIKOB.

MareMarnueckoe MOJEIUPOBAHUE CTALMOHAPHBIX PEKMMOB IPOLIECCOB HENPEPBIBHOM
MHOIOKOMIIOHEHTHOM pekTUUKanuu U abcopOuuu. MaTeMaTHuecKkoe OINHCaHHe Ipolecca
MHOTOKOMIIOHEHTHOM peKTU(UKAIMK B TapeibyaTod KoloHHe. MojenupoBanue (Ha3oBOro
paBHOBECHS U IIPOLIECCa Maccolepeaud Ha Tapejakax B MHONOKOMIIOHEHTHBIX CUCTEMax. Y4eT
TEIUIOBBIX OallaHCOB Ha Tapesikax IpH MOJACIMPOBAHUU TIpolLecca B PEKTU(UKATUOHHOU
KOJIOHHE. JIeKOMITO3MIIMOHHBIN aJIrOpuUTM pacyera Ipolecca pPeKTHU(PUKALUU B KOJIOHHOM
anmapare. MaTeMaTH4ecKoe OINMCAaHWE Tpolecca MHOTOKOMIIOHEHTHOH abcopOumu B
HAacalloyHoOM KOJIOHHE. MozenupoBaHue Ipolecca MHOIOKOMIIOHEHTHOM Maccollepefadu B
CEKLHMAX HAcaJ04YHOM KOJOHHBI. AJITOPUTM pELIEHUS KpaeBOM 3aJaud JJs MOJAEIMPOBAHUS
nporecca abcopOLUHU B HACAI0UHON KOJIOHHE.

3.4. OcHOBBI ONTUMH3ALH XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB!

Pemenne 3amau  onTMMM3anMM € TEPMOJAMHAMUYECKHMMH, TEXHOJIOTMYECKHMH,
HKOHOMUYECKUMH, TEXHUKO-3KOHOMUYECKUMHU U SKOJIOTMUYECKUMHU KPUTEPUSIMU ONTUMAJIbHOCTH.
OntumansHble pecypcocOeperatonie XTII. Bbibop kpuTepueB ONTUMalbHOCTH (LEJIEBBIX
¢yHknuii). PopMynupoBKa MHOTOKpUTEpPHAIbHOM 3amaun ontuMuszauuu. OcoOeHHOCTH
pelieHuss  ONTHUMM3alUMOHHBIX 3agad XTIl 1npu  Hanuuum  HECKOJIBKMX  KPUTEpUEB
ONTUMAIILHOCTH, OBPKHOM XapaKTepe 1eIeBOH (HYHKIMK U HAJTMYUH OTpaHUYEHHH 1-ro 1 2-To
poza.

ANTopUTMBI OJHOMEPHOM M MHOTOMEPHOM ONTHUMHU3aLMU. MeToabl CKaHUpPOBaHUS,
JOKaJM3alMU 3KCTpEeMyMa, 30JI0TOro cedeHus U uucen PuboHauum B cilydae OAHOMEpPHOU
ONTUMU3AIMKU. MeTO bl MHOTOMEPHON ONTHUMHU3ALMKU HYJIEBOTO, IEPBOTO U BTOPOTrO MOPSAIKOB.
CuMIiekcHble, CllydaiiHble W T'paJUEHTHBIE METOAbl MHOTOMEPHOM onTuMHu3auuu. Meton
mTpadHbIX QYHKIUH.

3.5. 3aknroueHue:

IIpumenenne xomnbproTepHbIX Moaenerd XTIl mpu NpoeKTHpPOBaHMM XUMHUYECKHX
npou3BojacTB — B CAIIP. 3anaun cucrem aBTomaruzupoBaHHoro npoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIBIOTEPHOI'O NpPOEKTHpOoBaHUA. MHpopManmoHHOE W MaTeMaTUYECKOe
obecnieuenne CAIIP. ABTOMaTH3MpPOBaHHOE MPOEKTUPOBAHKUE C MPUMEHEHUEM KOMITBIOTEPHBIX
moneneu XTIL

IIpumenenne koMmmbroTepHbIX Moxened XTII mpu ympaBieHUH TEXHOJIOIMYECKUMU
npoueccamu — B ACVYTIIL. KommnbrotrepHoe moxaenupoBanue XTII B pexume peasbHOro
BpeMeHU. CHcTeMbl MpSMOro IUGPOBOro (KOMIBIOTEPHOIO) YIPaBJIEHUS TEXHOJIOTHYECKUMHU
MPOIIECCAMMU. OcobenHoctu peanm3anuu KOMITBFOTEPHBIX MoJenen XTII B
aBTOMATH3UPOBAHHBIX CHCTEMax YIpaBieHHs TexHonornueckumu npoueccamu (ACYTII).

4 O0beM yueOHOI TUCIUIIIHHBI

B 3aueTHEBIX B akanmewm.
BI/IJII)I y‘IG6HOI71 pa6OTBI eIUHHUIaX gacax
O0mas TpyA0eMKOCTh TUCIHUIIJIMHBI M0 YYeOHOMY MJIAHY 3,0 108
KonTaktHas padora (KP): 1,33 48,2
Jlexrnm (JIek) 0,89 32
JlaGopatopusie 3ansTtus (I13) 0,44 16
CamocrositeanHas pa6ora (CP) 1,67 59,8
Buj koHTpoOJIs: 3a4eT/IK3aMeH 3a4eT ¢
OLICHKOM
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B 3auerHbIx B actponom.

Bunbr yueOHOM paboThI e IMHHIAX qacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IJIAHY 3,0 81
KonTakrtHas padora (KP): 1,33 36,15
Jlexiuu (Jlek) 0,89 24
JlabopaTtopusie 3ansTus (113) 0,44 12
CamocrositesibHas padora (CP) 1,67 44,85

Bujx koHTpoOJIS: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOH

AHHOTaNUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
Opranuyeckasi XHMHsI M IPo0JIeMbI OXpaHbl OKpYy:karmeii cpean» (b1.B.07)

1 HeJIb AUCHUIIIMHBbI — HpI/IO6peTeHI/Ie CTYACHTaMH 3HaHHUH O CTPOCHHUHU OPraHUYCCKUX
COCHHHGHHﬁ, OCHOBHBIX XHMHYECKHX CBOMCTBaX Pa3IMYHBIX KJIACCOB  OPraHHUYCCKHUX
COG,I[I/IHGHI/Iﬁ U MCTOAAX UX IMOJYUCHUS, KaK IPOMBIIIJICHHBIX, TaAK U Ha60paTOpHHX.

2 B pe3yibrare H3y4eHHs TUCHUIIIUHBI CTYIEHT JH0JIKEH:

Obnaoams crnenyromumu npodeccuonanbHbiMu KomneTeHusmu (I11K):

- CIOCOOHOCTBbIO OCYHIECTBJISAITh TEXHOJOTMYECKHM IpoleccC B COOTBETCTBUU C
pErjlaMeHTOM M MCHOJIb30BaTh TEXHUYECKHE CPEACTBA Il U3MEPEHUs OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOT0 TPOolLiecca, CBOUCTB ChIpbs U npoaykimu ([TK-1);

- TOTOBHOCTBIO H3y4YaThb HAyYHO-TEXHUYECKYI0 HWH(MOpMAalLMIO, aHAIU3UPOBAThH
OTEUECTBEHHBIH U 3apyOCIKHBII OMBIT 110 TeMaTuke uccienaoBanuii (ITK-13)

- CIIOCOOHOCTHIO  MJIAHHPOBATh OKCIEPUMEHTANIbHBIE  HCCIENIOBaHUS, TMOJy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHbIe pe3ynbrarhl (I1K-15).

3Hnams:

— TEOpPETUYECKUE OCHOBBI CTPOCHHMS M CBOWCTB Pa3IMYHBIX KJIACCOB OPTaHUYECKUX
COE€IUHEHUI;

— CHOCOOBI TIONYYEHUSI M XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHHUYECKUX
COE€IUHEHMI;

— OCHOBHBIE MEXAaHU3MBI MPOTEKAHUSI OPTAHUUECKUX PEaAKIIHiA;

Ymemy:

— MPUMEHSTh TEOPETHUECKUE 3HAHUS JIJII CHHTE3a OPTaHMUYECKUX COCTMHEHHUMN Pa3uIHbIX
KJIACCOB;

— aHAJIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHMIA;

— COCTaBJISITH CXEMbBI CHHTE3a OPTAaHUYECKUX COCTMHEHUM, 3aIaHHOTO CTPOCHHS;

Braoemy:

— OCHOBaMH HOMEHKJIATyPhI M KJIacCU(UKAIIUN OPTaHUIECKUX COCTMHECHUH;

— OCHOBHBIMH T€OPETUUECKUMU MPEACTABICHUSIMU B OPTaHUYECKON XUMUH;

— HaBBIKAMH 00OCHOBAHUS PAIIMOHAIBHBIX CIIOCOOOB MOTYUYEHHUsT OPTaHUYECKHUX BEIIECTB.

3 Kpatkoe coaep:kanue TUCHUTIIUHBI

["asloreHonpon3BOIHEIE. Knaccudukarnus. Homenkiarypa. Ankuit- "
AUTWITATOTeHUIbl.apoMaTuueckue  ramoreHuasl.  M3omepus. Homenkmatypa.  CrocoObl
nonydeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE cTpoeHue. Pdusnyueckue cBoiCTBA. Peakumu
HYKJICOUIHHOTO 3aMelieHusi W oTmiersieHus. [loHsTue HYKICOPUIBHOCTH W OCHOBHOCTH
peareHTOB. AMOUICHTHbIE HYKJI€O(UITbHBIE PEareHThI.

MeraiopraHuyeckue  COSOUHEHMUS. TuUmbl  CBA3EM B DJIEMEHTOPTAHUYECKHX
coemuHeHUAX. CrocoObl TMONMYYeHUs] JUTUHA- W MarHUHOPraHWYECKUX CoeauHEeHWH. Peakius
['punbsipa, Mexanu3Mm. Peakinm ¢ KapOOHUIBHBIMU COSTMHEHHSIMH.
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Cruptel. ®enonsl. IIpocteie 3¢dupbl. DOmnokcucoeaUHEHUS. AJNbACTUIBI, KETOHBI.
KapOoHoBBIe KHUCIOTHI U MX MPOU3BOJHBIE. B KaxaoM Kiacce paccMaTpUBAIOTCS CIEAYIOLIUE
pasziensl: M30MEpHs, HOMEHKIATypa, (U3MYeCKHe M XHUMHYECKHE CBOWCTBA. MeXaHU3MBI
peaKIui.

KapOoHoBble KHCIOTHI M HX (YHKIMOHAIbHBIE NPOM3BOAHBIE. B Kaxmom kiacce
paccMaTpUBAIOTCS CIEAYIOUIUE Pa3/iesibl: U30MEPHs, HOMEHKIIATypa, GU3NYECKUE U XUMHUECKHE
CBOWCTBA, CIOCOOBI TMOJIydeHHUs. MexXaHu3Mbl peakuuid. «3en€Hble CHHTE3BI»-TPUMEPHI
SKOJIOTUYHBIX CUHTE30B.

Manonossiit 3¢up. Ilomydenue. Crpoenne, CH-KucnotHocTs. Peaknum koHAeHcauu
MaJIOHOBOTO 3(Hipa U MAJIOHOBOM KHCIIOTHI C albJeruaaMu. AMHHOKHCIOTHL. JlukapOOHOBbIE
KHCJIOTBHI.

A3oTcoaepkale COCIUHEHHUS. Hutpocoenunenunsi. AmuHbl. B Kaxaom Kiacce
paccMaTpUBAIOTCS CIEAYIOIINE Pa3/ieibl: H30MEPHsl, HOMEHKIATYpPa, GU3NYECKUE U XUMUYECKHE
CBOICTBa, CIOCOOBI ONyUeHUsl. MeXaHU3MbI peaKIUi.

A3a- 1 1Ma30coeIMHEHUS

[lonyyenue AMa30COENMHEHUI peakuued JIua30TUPOBAHUSA: YCJIOBUS IPOBEACHUS
peakuuu u MexaHusM. Dusmyeckue cBoicTBa. XHMMHUYecKHne cBoWcTBa. llonmydenue u
IIPUMEHEHUE a30COECITUHEHUM.

4 O0beM y4eOHOM THCIUNJINHBI

B 3aueTHBIX B akagewm.
Bunasr yue6HOM paboThI eIMHHIAX yacax
Oo6mas TPyA0eMKOCTh TUCIUIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
KonraktHas pa6ora (KP): 1,78 64,4
Jlexruu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I113) 0,89 32
CamocrositesibHas padora (CP) 2,22 80
Buja konTpossi: 3aueT/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3auerHbIX B actponom.
Bunasr yue6HOM paboThI e IMHHUIAX yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 5,0 135
KonTaktHas padora (KP): 1,78 48,3
Jlexmm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP) 2,22 60
Buja konTpossi: 3aueT/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanuA padoyeil NPOrpaMmMbl AU CHUNIHMHBI
«JlaGopaTopHbIii TPaKTHKYM 10 opranuyeckoii xumum» (51.B.08)

1 Heap aucHUIIMHBI — TPUOOpPETEHHE CTYACHTAMH OCHOBHBIX HABBIKOB CHHTE3a
OpPTraHUYECKHUX BEIECTB.

2 B pe3yabrare u3ydYeHMs AMCUMILVIMHBI oOOy4yawuuiics MmO mnporpamme
0akajaBpuaTa q0JIKEH:

Obnadams crnenyronumu npodeccuonanbabiMU KoMreTeHusmMu (11K):

- CMOCOOHOCTBIO OCYIIECTBIIATh TEXHOJIOTHYECKHI TIPOIECC B COOTBETCTBUU C
pErjlaMeHTOM M MCHOJIb30BaTh TEXHUYECKHE CPEACTBA Il U3MEPEHHs OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOTO MPOIecca, CBOMUCTB ChIpbs U npoaykiuu (ITK-1);

- CHOCOOHOCTBIO CIEAWTHh 32 BBINOJIHEHUWEM TMpaBWJI TEXHUKH O€30MacHOCTH,
MPOU3BOJICTBEHHOW CaHWUTApHUM, TMOXKAPHOW OE30macHOCTH W HOPM OXpaHbl Tpyda Ha
npeanpustusx (ITK-6);
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- TOTOBHOCTBIO HM3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OpPMALHIO, aHATU3UPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 110 TeMaTuke ucciaenoBanuii (ITK-13)

- CHOCOOHOCTBIO IJIAHUPOBAaTh SKCIEPUMEHTAJIBHBIE HCCIIECOBAHMS, IOJIy4aTb,
obOpabaTbIBaTh U aHATHU3UPOBATH MoJydeHHbIe pe3ynbTathl (ITK-15).

3uams:

- TEXHHUKY 0€30MaCHOCTH B JIAOOPATOPUH OPraHUYEeCKOM XUMHUH;

- MPUHIUIIBI 6€3011aCHOTO 00pAIEHHsI ¢ OPraHUYECKUMU COSTUHEHUSMU;

- METOBI M BUJBI XpOMaTOrpaduu sl ONpPEAETICHHUS COCTaBa PEaKIIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CIOCOOOB BBIJCICHHS, OYUCTKH M HICHTU(DUKALUH
OpraHMYECKUX BEIIECTB;

- SKCIEPUMEHTAJIbHBIE ~ METOJbl  IPOBEACHUS  OPraHUYECKUX  pEeaklMii,
MIPOTEKAIOLIUX M0 Pa3JINYHbIM MEXaHU3MaM;

- OCHOBHBIE O0IIME METOAMKH B3aUMHOHN TpaHC(HOPMALMU KIACCOB OPTaHUYECKUX
COCIMHEHU.

Ymemn:

- IPUMEHITh  TEOPETUYECKHME  3HAHHUA U DKCIIEPUMEHTAIbHBIE  METOMbI
WCCJICIOBAHMS OPraHUYECKOU XUMHH MIPH PEIIeHUH MPO(heCcCHOHANBHBIX 3aa4;

— chopMymupoBarb  mpobiemMy W OOOCHOBaTh  BBIOOp  NPHOOPOB U
HKCIEPUMEHTAJIbHBIX METOJIOB MCCIIEJOBAHUSI, IOCTABUTh LN U 337a4d U HAMETUTh IYTU UX
JOCTH>KECHHS;

- CHUHTE3UPOBATh COETUHEHUS 10 IPEJIOKEHHON METOUKE;

- IIPOBECTU BBIJCIIEHUE W OYHCTKY CHHTE3MpPOBAHHBIX BELIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUM 1T0 OPTaHUYECKON XUMHUH;

- BBIOMpATh paIMOHATBHBIA CHOCOO BBIIEICHUS W OYUCTKH OPraHu4ecKoro
COEJIMHEHUS;

- MPE/CTaBIATh JlaHHble J1a0OpaTOPHOTO MCCIEIOBaHUS B BUAE TI'PAMOTHO
0(OPMIIEHHBIX METO/TUK;

- MPOBOJIUTh AHAIN3 M KPUTUYECKHU OLICHUBATH MOJYYEHHBIE SKCIEPUMEHTAIbHbBIC
JaHHbIE, 00001IaTh U JeaTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEAEHHBIX OIBITOB;

- BBIOpaTh coco0 UACHTU(DUKAIIMH OPTaHUYECKOTO COSTUHEHUSI.

Braoems:

- KOMIUJIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJIOB OPraHU4YE€CKOW XUMHUU
JUISI pEIIEHNs] KOHKPETHBIX MCCIIe0BaTENbCKUX 3a/1a4;

- AKCMEPUMEHTAIbHBIMUA METOAAMH MPOBEJICHUS] OPTAaHUUYECKUX CUHTE30B.

- OCHOBHBIMH METOJIaMU UACHTU(PUKAIIMN OPTaHUIECKIX COeTMHEHUN

- npreMaMu 00pabOTKU U BBIJICICHNUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMU  OCHOBHBIX 3aKOHOB  OpPraHMYeCKOM XUMHUU Uil  COJIep KaTesIbHOM
MHTEPIIPETALNU MTOJTYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTaTOB.

3 Kpatkoe coaep:kanue TUCHUILTUHBI

be3omnacHeie mpreMsl U paBuia paboThl B 1a00paTOpUN OpraHUYECKON XUMUH.

O6ue MeTop! paboThl B TabopaTopuu oprannyeckoit xumuu. [locyna, Hanbosnee yacto
npuMmensiemas B Jaboparopun. HarpeBanume. Oxnaxnenue. IlepememnBanue. MeTtomsl
UACHTU(HUKAIIMY ¥ OYUCTKU OPTraHMYECKUX BellecTB. MIeHTHudUKalus OpraHM4ecKUX BEIIECTB
MOCPEACTBOM  paznuyHblx BHIOB xpomartorpadpuu (TCX, xpomatorpaduss Ha Oymare,
nonoobMenHass xpomarorpadus, BDXKX), temmepaTypsl I1UIaBieHus W pedpakTOMETpUU.
MeTopl CrieKTpaIbHON HACHTU(PUKAIIMA OPTAaHUYECKUX COSTUHEHUH.

Ilenn u 3agauM SKCIEpUMEHTa B OPraHUYECKOM CHHTE3€. TeOopeTHYeCKHE OCHOBBI
nporecca. Breibop ycnoBuit peaknumu. Pacuer cuHTe3a. OOmme mpaBuia IMOATOTOBKH U
npoBeseHus cuHTe3a. TexHuka 6e3onmacHoctu. [lpubop s npoBenenus cuntesa. [IpoBeneHue
onbiTa. KOHTpOb 3a X0IOM peakuuu. Beiaenenue, ouuctka W aHanu3 npoaykTa. CHHTE3bI
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BCIICCTB PA3JIMYHBIX KJIACCOB OPraHUYCCKHX COCHHHGHHﬁ. HpOBCIIeHI/Ie OKCIICPUMCHTAJIbHBIX

METOJIOB MCCIIEOBAHUS PEAKIUH.
IIpoBenenue peakui, IPOTEKAOLIUX 110 MEXaHU3MAM:

- HYKJ'ICO(i)I/IJ'II)HOFO 3aMCIICHUA — CHHTE3 I'aJIOI'CHAJIKaHOB,

- HYKJICOQHJIBHOTO MPUCOCTUHEHUSI — CHHTE3 CIIOKHBIX 3(pUpPOB KapOOHOBBIX KHUCIOT,
aMHJI0B KapOOHOBBIX KHCIIOT, a30TCOACPIKAIIMX aIbJICTUI0B U KETOHOB;
- DIEKTPOPMIBHOTO 3aMEIICHHsI B apOMAaTHUYECKOM pALYy — pPEaKUUUd HUTPOBAHMA,

OpoMupoBaHUs, CyIb(PUPOBAHNS;
- peakuii TMa30TUPOBAHUS U a30COUYCTAHNUS;

- peaknuii OKHCIeHHS (CHHTE3 areToHa, |,4-0eH30XWHOHA, OCH30MHOW KHCIIOTHI) U

BOCCTAHOBJICHUS.
4 O0beM y4eOHOH JUCHHIINHBI
B 3aueTHEBIX B akanmewm.
Bunasr yue6HOM paboThI e IMHHIAX qacax
O01mas Tpya10eMKOCTh JUCHUILIUHBI 110 Y4eO0HOMY IUIAHY 2,0 12
KonTaktHas padora (KP): 0,89 32,2
Jlexumu (Jlek) - -
Jlaboparopusbie 3ausTus (J1ab) 0,89 32
CamocrositesbHasi padora (CP) 1,11 39,8
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 3a4er

Bunasr yue6HOM paboThI

B 3aueTHBIX

B actponom.

CIMHULIAX yacax
O01as Tpya10eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY IJIAHY 2,0 54
KonTaktHas padora (KP): 0,89 24,15
Jlextuu (Jlek) - -
Jlabopartopusie 3austus (J1ad) 0,89 24
CamocrositesibHas padora (CP) 1,11 29,85
Buj koHTpoOJIsI: 3a4eT/IK3aMeH 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«JlabopaTtopHbie padoThl M0 pU3MYECKOIl XUMHUHU MPOIECCOB C UCNOJIb30BAHUEM
npupoaHsIx pecypcon» (51.B.09)

1 Heap AUCHMIJIMHBI — O3HAKOMHUTH M PACKPHITH BO3MOXHOCTH OCHOBHBIX 0a30BBIX
HKCIEPUMEHTAIBHBIX METO/0B (U3NYECKON XUMMH, HAy4YUTh CTYAEHTa BHJETh O0JACTH U
npeensl MPUMEHEHUST STHX METOJIOB WCCIIEOBAHMS, YETKO TMOHUMATh MX MPHHIUIHAIBHBIE
BO3MOYXHOCTH U OTPaHUYEHUS MPH PEIICHNH KOHKPETHBIX 3KCIIEPUMEHTABHBIX 3a/1a4.

3amaun M3ydeHHs TUCHUTUTMHBI CBOAATCS K (DOPMHUPOBAHHIO Y CTYIEHTAa TBOPYECKOTO
NOJX0/1a K Pa3BUTHUIO HAaBBIKOB (PU3UKO-XUMHUECKOTO HCCIIEOBAHMS, IPAMOTHONW MOCTAaHOBKE
1a00paTOPHOTO HMCCIICOBAHUS M HAXOXKJIEHUIO MyTEeH €ro pealn3alud, aHajn3a U 0000IIeHuUs
MOJYYEHHBIX SKCIIEPUMEHTABHBIX PE3yIbTATOB.

2 B pe3yabrare u3y4YeHMS AMCLHMILIHHBI
0akajaBpHuaTa q0JIKEH:

OO6nanath CIeIyrOIUMI KOMITETCHIINSIMU:

- CIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAyYHBIE 3aKOHBI JUIs
NOHUMAaHUsI OKpY Karouiero Mupa u siieruid npupos (OI1K-3);

- CIOCOOHOCTBIO OCYLIECTBIIATh TEXHOJOIMUECKUI MpOLECC B COOTBETCTBUHU C
pErIaMEeHTOM U MCIIOJIb30BaTh TEXHUYECKUE CPEJCTBA U1 M3MEPEHHs] OCHOBHBIX IapaMeTpOB
TEXHOJOTUYECKOT0 TpoLiecca, CBOUCTB ChIpbst U npoaykimu ([1K-1);

- CIIOCOOHOCTBIO IPUMEHSTh COBpPEMEHHBIE

o0yyawuuiics 1m0 nporpaMmme

METOIBI HCCIIET0BAHUS
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TEXHOJIOTHYECKHUX MPOIECCOB M MPUPOTHBIX CpPEel, MCIOIh30BaTh KOMIBIOTEPHBIE CPEICTBA B
Hay4YHO-HCCiIeq0Barebekoi padbote (ITK-14);

- CIIOCOOHOCTBIO TIAHUPOBATH OIKCIIEPUMEHTAIBHBIC WCCIEAOBAHUS, I0JIy4aTh,
obOpabaTbIBaTh U aHATHU3UPOBATh MMOJydeHHBIE pe3yiabTatsl (I1K-15).

3uams:

- IPUHIIUIIBI PA0OTHI U CXEMbI UCIIOIB3YEMBIX H3MEPUTEIbHBIX YCTAHOBOK;

- BO3MOXXHOCTH METOJIOB CHCKTPOXMMHH JUISi TPOBEICHUS KA4YECTBEHHOTO W
KOJIMYECTBEHHOTO aHallu3a XUMHUYECKHX CHCTEM, ONpEAeNIeHUs TePMOJUHAMHUYECKUX CBOMNCTB
XUMHUYECKHX BEIIECTB;

- KOHAYKTOMETPHUYECKHMH W  TMOTCHIMOMETPUYECKUH  METOAbl  HAXOXKACHUS
TEPMOJMHAMHYECKUX XAPAKTEPUCTHK OJCKTPOJIUTOB (AaKTHMBHOCTEH U KO3 PUIMCHTOB
AKTUBHOCTH, KOHCTaHTbI AUCCOIMAIINH, TEPMOAMHAMUYECKUX XapPAKTEPUCTHK PEAKIINH);

- (PMBUKO-XUMHUYECKHE METOJIbI MCCIICIOBAHMS U aHAIM3a (Pa30BBIX PaBHOBECHUU B OJTHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMAaX, yTH MOCTPOeHus (ha30BbIX JUarpaMm COCTOSHUS,

- DKCIIEPUMCHTAILHBIC METOJIBI M3YYCHHS] KUHETHKH XUMHUYECKHX PEaKIHi, CIOCOOBI
ompezeNieHus: KOHCTAHT CKOPOCTEH U MOpsiIKa XUMHUYECKUX PEaKIIHii;

- KQJIOPHUMETPUYECKHE METOIbl OMPEICIICHUS TEIIOEMKOCTH, TEIUIOBBIX Y(P(EKTOB U
JIPYTUX TEPMOXUMUYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemo:

- NPUMEHATh TEOPETUYCCKUE 3HAHHWS M IKCIEPUMEHTAIBHBIC METOJBI HCCIICIOBAHUS
bu3nYECKO XUMUU MPU pelIeHUH MPoQecCUOHANBHBIX 33/1aY;

- chopMyIpoBaTh MpoOJieMy W OOOCHOBAaTh BBIOOP IKCICPUMEHTAILHOTO METO/a
WCCJICIOBAHMSI, TIOCTABUTD LIETH U 3a/1a4l U HAMETUTH IMYTH UX JOCTHKCHHUS,

- MIPOBECTH MAaTEMATHUYECKYI0 00pa0dOTKYy SKCIICPUMCHTAIBHBIX ITaHHBIX Ha 0ase
TEOPETUYECKUX 3HAHUHN N0 (PU3HUECKON XUMUU;

- TIPEICTABIIATH JIaHHBIC JTAOOPATOPHOTO HCCIECNOBaHUS B rpadudeckoil Gopme u Ha
OCHOBE TOJTYYEHHBIX 3aBUCHUMOCTEH OIpENeNsaTh COOTBETCTBYIOIIHE TEPMOJMHAMUYECKHE U
KHHETUICCKUE XaPAKTEPUCTUKNA XUMHUECKON CHCTEMbI B XUMHYECKOTO TIPOIIecca;

- TPOBOAWTH aHAIM3 M KPUTUYECKU OLIEHWBATh TOTy4YEHHBIE JKCIEPUMEHTaIbHbIC
JaHHBIE, 0000MIaTh U JeNIaTh 00OCHOBAHHBIC BEIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

- KOMIIJICKCOM COBPEMEHHBIX 3KCICPUMEHTAIBHBIX METOJIOB (DM3MUYECKON XUMHUU IS
pelIeHus KOHKPETHBIX UCCIIEeI0BATEIbCKUX 33/1aY;

- DKCMIEPUMEHTAIBHBIMUA METOJAMH UCCIICOBAHHS COCTOSHUS XUMHUIECKOTO PAaBHOBECHS
Y KHHETUKU XUMHUYECKOTO MpoIiecca.

- nprueMaMu  OOpa0OTKH TIOMYYCHHBIX OIBITHBIX JIAHHBIX JUIS  BBISBJICHUS U
YCTaHOBJICHHSI B3aMMOCBSI3€H MEXKIYy TEPMOJIMHAMUYECKUMH CBOWCTBAMU U (U3HUYECKUMHU
napamMeTpamH Mporecca;

- 3HAHUSIMH OCHOBHBIX 3aKOHOB (PH3UYECKOW XUMHH JJIs COJAEp)KaTeNbHOMN
WHTEPIIPETAIMH TTOJTYIEHHBIX YKCIICPUMEHTAIBHBIX PE3YJIbTATOB.

3 Kpatkoe conep:xkaHue TUCHUNIUHBI:

[IpumeHeHHEe METOM0B  (PU3WKO-XHMMHYECKOTO HWCCIICIOBAHUS JUIS  ONPEICTICHUS
TEPMOJMHAMHYECKUX U KHHETHUECKUX XapPAKTEPUCTUK XUMHUYECKUX CHCTEM.

Cnexmpoxumuyeckue Memoovl ucciedoganus. KauecTBEHHBI aHAM3 BeIIeCTBa
(ompeneneHne MEXbSIEPHBIX PACCTOSHUNA, MOMEHTOB WHEpPIUMU MoJekyn). OrmpenencHue
KOJIMYECTBEHHBIX XAPAKTEPUCTUK (CTENCHW JIUCCOIMANMA W KOHCTAHTHI JMCCOITUAINH
AIIEKTPOJIUTOB, TETIIOEMKOCTH BEIIECTBA).

Onekmpoxumuyeckue Memoowvl ucciedoganusd. Konoykmomempus. OnpeneneHue
KOHCTAHTBl JHUCCOIMAIIMKU C1a00T0 d3IEKTPOJIUTA, CTENEHW IUCCOIMAILUU, JIIEKTPHUICCKON
IPOBOAMMOCTH  MNpU  OECKOHEYHOM  pa30aBl€HUH  KOHAYKTOMETPUYECKUM  METOJIOM.
Tomenyuomempus. OnpeneneHne TSPMOJIMHAMUYECKUX XAPAKTEPUCTHK XUMUYECKOUW PEaKIHH
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(AH®, AG°, A,S°), TemneparypHoro koddduumenta DJC (dEO/dT ), crarmaptHoir DJIC

(E®), n3ydenue BIUSHUS JOOABOK HA MIOTEHIIHAI DJIEKTPO/IA.
dDa3zoeoe pasHosecue 6 0OHOKOMNOHEHMHbIX cucmemax. PUu3uKo-XuMudeckui amanus.
H3ydeHue 3aBUCUMOCTH CBOWCTB CHUCTeMbI 0T €€ cocTaBa. Kpussie oxnaxaenus. OnpeneneHue
cocTaBa 3BTEKTHMYECKOW cmecu. IlocTpoeHne nuarpaMM KWUIIEHHS U JUarpaMM IUIaBKOCTH JUIS
OuHapHbIX cucteM. OrpaHUYeHHAs PACTBOPUMOCTH B TPEXKOMIIOHEHTHBIX CHCTEMAaX.
Xumuueckoe paenosecue. OmnpenelieHne KOHCTAHThl XHWMHUYECKOTO pPABHOBECUS M
TEIUIOBOTO 3P eKTa XUMUYECKON peaKiuu Ha MPUMepPe PEeaKINil pa3IoKeHusl.

Tepmoxumus. Kanopumempus. Omnpenenenue TEIIOEMKOCTH BEIIECTB
KaJIOPUMETPUUECKHM METOJIOM.
4 O0beM y4eOHOH JUCHUIJIMHBI
B 3aueTHEBIX B akanmewm.
Bunasr yue6HOM paboThI e IMHHIAX qacax
OO0mas TPyA0eMKOCTh TUCIUIIJIUHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonTaktHas padora (KP): 0,89 32,2
Jlaboparopusie 3ausTus (J1ab) 0,89 32
CamocrositesbHas padora (CP) 2,11 75,8
Buj koHTpOJIS: 3a4eT/IK3aMeH 3a4yer
B 3auerHbIX B actponom.
BI/IIH)I y‘IG6HOI71 paGOTI)I €IUHHUIaX yacax
O0mas Tpy10eMKOCTb JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 3,0 81
KonrakTHas padora (KP): 0,89 24,15
Jlaboparopusie 3ansTHs (J1a0) 0,89 24
CamocrositeanHas pa6ora (CP) 2,11 56,85
Buj koHTpoOJISI: 3a4eT/IK3aMeH 3auer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUILIMHBI
«JIaGopaTopHbIi NPAKTUKYM [0 MPOIECCAM U ANNAPATAM XMMHYECKOI TEXHOJIOTHID)

(51.B.10)

1 Henp AUCHMIUIMHBI - 3aKpelIeHWE 3HAHWW, TOJIYYEHHBIX MpPU H3Yy4YE€HUU

JUCHUITIINHBI «Hpoueccm U anmnaparbl

XUMHYECKOM TEXHOJIOTHM

B 00JlacTH OCHOB

TUAPABIMYECKUX, TEIUIOOOMEHHBIX M MacCOOOMEHHBIX IPOIIECCOB, YTO HEOOXOAMMO TpH
MOJATOTOBKE OakajgaBpoB MO JAHHOMY HAMpaBlIEHUIO I HAyYHO-HCCIENOBATEIbCKOW U

HpO@KTHO-TeXHOHOFquCKOﬁ JACATCIIBHOCTH.

2 B pesyabrare u3ydyeHHsi AMCHUILUIMHBI O00yYawIMiics 1O mporpamMme
0akaJjlaBpUaTa J10JI7KeH:
Obnaoams  crnenyromuMu  obmenpodeccruonanbHbiMu - KomrneTeHmusiMu  (OIIK) u

npodeccuonansubiMu (I1K) komneTeHuusIMHU:

- CIIOCOOHOCTBIO HCITOJIb30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHLIX JUCHOUIIINH B

MpOoPECCHOHAIBHON ~ ACSITEIBHOCTH, TPUMEHSIThH METOJIbI

MaTEMaTHYCCKOI'O

aHajin3a Hu

MO/JICIIMPOBAHUS, TEOPETUIYECKOTO M AKCIIepuMeHTaIbHOro rccienoanus (OIK — 2);
- CIIOCOOHOCTHIO UCIOJIH30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JIJISI TOHUMAHHUS

OKpy>Karomiero Mupa u ssieHuit mpuposi (OITK — 3);
- CIOCOOHOCTBIO  TIJIAHUPOBATh

OKCIICPUMCHTAJIBHBIC

ncciacagoBaHusd,

00pabaThIBaTh U aHATU3UPOBATH MoTy4eHHbIe pe3ynbrarhl (I1K -15).

3name:
- 3aKOHBI MIEPEHOCA UMITYJIbCA, TEIJIOTHl U MACCHI;

MOJIy4aTh,
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- OCHOBHBIC YpPAaBHEHHMs MPUKIATHON THAPABIMKM W 3aKOHOMEPHOCTH NEPEMEIICHUS
JKHUJIKOCTEH;

- OCHOBHBIC 3aKOHOMEPHOCTH IPOIECCOB OCAXKICHUS, (DUIBTPOBAHUS M TECUYCHUS Yepe3
3€pHHUCTHIE CJIOH;

- (pu3MUECKyIO CYIIHOCTH MPOIIECCOB TEIIO- U MAaCCOOOMEHA; OCHOBHBIC KHHETHUECKUE

3aKOHOMEPHOCTH MacCOTEPEeHOCca A1 CUCTEM ra3(Imap)->KHIKOCTh;

- TUTIOBBIE MPOIIECCHl XUMUUYECKOW TE€XHOJIOTHUHU, COOTBETCTBYIOIIUE AIIMApPaThl U METOIbI
WX pacuera.

Ymems:

- ONIPE/ICIIATh XapaKTep ABMKCHUS KUIKOCTSH U ra3oB;

- HCIIOJb30BaTh OCHOBHBIE KHHETUYECKHUE 3aKOHOMEPHOCTH TEIUIO- U MaccollepeHoca
MIPU aHAJIM3€ TEIUIOBBIX M MACCOOOMEHHBIX MPOIIECCOB;

- COCTaBIISATh MaTepUaIbHBIC U TEILIOBBIC OAAHCHI JJIsI CUCTEM ra3(map)-KHUIKOCTh;

- pacCcUMTHIBATh MapaMeTPhbl HACOCHOTO, TEILJIO- U MAaCCOOOMEHHOTO 000PYI0BaHUS;

- COCTaBIIATh TEXHOJIOTHYECKHUE CXEMBI 1 H300pakaTh Ha HUX OCHOBHBIC allliaparthl;

- aHaJM3UpOBaTh OHKCIEPUMEHTAIbHO TMOJYUYEHHbIE U TEOPETHYECKH pacCUMTaHHBIC
MoKa3aTesii padoThI almapaToB.

Brnaoemy.:

- METOJIOJIOTHEH pacyeTa T'HIpOMEXaHMUYECKUX, TEMJIOBBIX 1 MAaCCOOOMEHHBIX MPOIIECCOB.

- METOJIaMH COCTaBJIEHUS TEXHOIOTMYECKUX CXEM.

3 Kparkoe coaep:xxanne 1ucuMNJIHHBI

Haumenosanue nabopamopuvix pabom.:

1. Omnpenenenne peKUMOB TEUEHUS KUJIKOCTEH.

2. N3yuenue npoduiis ckopocTeit MOTOKa B TpyOOIIpoBOE.

3. 'mapaBnuueckoe COMpOTHBIEHHE B T pyOompoBogax (METAJUIMYECKOM H
CTEKJISHHOM) M 3JIEMEHTax TPyOOI pOBOJHOM apMaTyphl.

4. OmnpeneneHre  THAPABIMYECKOTO  CONPOTHBICHUS  OPSIMOTO  yJacTKa
TpyOonpoBoa.

5. OmnpeneneHne THAPABINYECKOTO COMPOTUBIICHUS B DIIEMEHTaX TPyOOIPOBOIHOM
apMaTypsl (quadparma, 1pocceabHbI BEHTUIIb).

6. Omnpenenenne THAPOJUHAMUYECKOTO CONPOTUBIICHUS CYXOW CHTYATOH TapeiKu
KOJIOHHOTO arlnapara.

7. Omnpenenenne THIPABINIECKOTO COMPOTHUBICHHUS OPOIIAEMON CUTYATON TapesKH
KOJIOHHOTO arlnapara.

8. W3mepenne THIPaBIUYECKOTO COMPOTHBICHUS TPYOHOTO ¥ MEXTPYOHOTO
IPOCTPaHCTBA TEMJI000MEHHOT0 arnmapara.

9. Kamm6poBka pacxoiomMepa BECOBBIM METO/IOM.

10.  M3yueHue XapaKTEpUCTHK LIEHTPOOEKHBIX HACOCOB.

11.  Omnpegnenenue koa¢dunreHTa TeIuIonepe1auu B JIBYXTPYOHBIX
TEMI000OMEHHUKAX.

12.  Temnomepenaya B METAJUIMYECKOM W CTEKISTHHOM  KOXXYXOTPYOHBIX
TEMI000OMEHHUKAX.

13. VHTEHCHBHOCTH TEIUIONEPEIadyH B TUIACTHHYATOM TETUIOOOMEHHHKE.

14.  H3yuenue mporecca HECTAIMOHAPHOTO TEIUIOOOMEHA B ammapare ¢ MEUIalKoi U
MOTPY>KHBIM 3MEEBHUKOM.

15.  Onpenenenne K03(p(PUIMEHTOB MaccOOTIaud B Ta30BOW (aze MpU HCHApEHUH

KHUJKOCTH B BO3JIYIIHBIA IOTOK WJIM TIPH KOHJICHCAIIMHM I1apa Ha TUICHKE J>KUIKOCTH B
HAaCaJl0YHOM KOJIOHHE.

16. Ompenenenne ko3(pGUIIMEHTOB MacCcOOTIaYu B KHUAKON (daze mpu JaecopOIuu
JTUOKCHJIa yIIIepo/ia U3 BOABI B TUIEHOYHOH KOJIOHHE.
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4 O0beM yueOHOH 1 CHUNTHHBI

B 3aueTHBIX B akagewm.
Bunsr yae6HoIT paboTh eAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IVIAHY 2,0 12
KonraktHas pa6ora (KP): 0,89 32,2
Jlexuun (Jlek) - -
Jlaboparopusbie 3austus (J1a0) 0,89 32
CamocrositesbHas padora (CP) 1,11 39,8
Buj koHTpOJIsI: 3a4eT/IK3aMeH 3a4erT
B 3auernsix | B actponom.
BI/II[BI y‘IG6HOﬁ pa60TbI eIUHHUIaX yacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
KonraktHas pa6ora (KP): 0,89 24,15
Jlexumn (Jlek) - -
Jlabopatopusbie 3ausTus (J1ao0) 0,89 24
CamocrositesbHasi padora (CP) 1,11 29,85
Buj koHTpOJIS: 3a4eT/IK3aMeH 3a4erT

AHHOTaNUs padoyeil NPOrpaMmMbl AUCHUIIIHHBI

«IIpoexkTHpOBaHUE NMPOLECCOB U ANNAPATOB XUMHU4Yeckoil TexHooruu » (b1.B.11)

1 Ilesb AMCUMILIUHBI - CYIIECTBEHHO PACIIMPUTh, CHCTEMATH3UPOBATh U UCIIOJIH30BATh

HAa TPAaKTHUKE 3HAHUNA OCHOB THUIPABINYECKUX, TEIJIOBBIX M MacCOOOMEHHBIX MPOLIECCOB

XUMHYECKOH  TEXHOJIOTUH,  IMO3BOJIAIOIINX
2 B pe3yabtare wu3yueHMs AUCHUILIHHBI

0akajaBpHUaTa J0JIKEH:

BBIITYCKHHKaM
UCCIIEIOBATEIbCKYIO U MPAKTUUECKYIO paboTy Ha MPEANPUATHSIX.
o0yyawouuiicd Mo mnporpamme

Obnadams cnenyouMu IpoQPeCcCUuOHATBHBIMA KOMIIETCHITUSIMU
- CHOCOOHOCTBIO YYacTBOBATh B COBEPIIEHCTBOBAHUHU TEXHOJOTHYECKHX IPOIIECCOB C
MO3UIUI DHEPTo- M PecypcocOepeKeHUsl, MUHIMH3AINN BO3JICHCTBHS HA OKPYKAIOIIYIO CPEeIy

(TK-2);

OCYLIECTBIIATh

Hay4HO-

- TOTOBHOCTBHIO OOOCHOBBIBATH KOHKPETHBIC TEXHHUYECKHUE PEIICHHS TpU pa3paboTke
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTUH, HANPABICHHbBIE
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3AEHCTBHS Ha OKpyxkaroyio cpeay (ITK-5).

- CIOCOOHOCTBIO IJIaHUPOBATh

OKCIICPUMCHTAJIbHBIC

HUCCICIOBaHMA,

00pabaThIBaTh U aHATU3UPOBATH MONTy4deHHbIe pe3ynbraThl ([TK-15).

3nams:

- MCTOJBI pacycTa TCIIJI0- U MacCOOOMEHHBIX arrmapaToB;

- OCHOBHBIC ITPUHIUIIBI OPraHU3aluu NpoucccoB XUMHYECKOMN TCXHOJIOTHH,
- TUIIOBBIC ITPOLECCHI XHUMHYECKOU TEXHOJIOTHH, COOTBCTCTBYIOUIHE allltapaTbl U METO/AbL

HX pacycTa,

- MCTOABI COCTAaBJICHUA TEXHOJIOTHYCCKUX CXEM C HAHCCCHUEM BCEX aIlllapaToB.

Ymems:

- COCTaBIISITh MaT€pUaIbHBIE M TETUIOBBIE OATaHCHI JIJIsi CHCTEM Ta3-KUIKOCTh;
- pacCYMTHIBATh MAapaMETPhI TEIJIO - © MACCOOOMEHHOT0 000PY/I0BaHMSI U HACOCOB;

- moAOupaTh cTaHAapTHOE 000PYAOBAaHKE, UCIIOIb3YEMOE B XMMHUECKOM

HpOMBIH_IHCHHOCTI/I.
Bnaners:

- MCTOHOHOFHCﬁ pacucTa OCHOBHBIX MMAPaAMCTPOB T'UAPOMEXAHNUYCCKUX, TCIIJIOBBIX U

MacCOOOMEHHBIX IMpOoLECCOB,

oJIy4yarThb,
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- OCHOBaMH MPAaBUIILHOTO 1OA0Opa TEIIO K MAaCCOOOMEHHOTO 000PYI0BaHUS;

- METOZAMHU COCTABJICHUS TEXHOJIOTHYECKUX CXEM U TpapuuecKoro u300pakeHus
OCHOBHOT'O 000PY/IOBaHMS.

3 Kparkoe cogepkanue 1uCHHIINHBI

Beenenne. Onucanue NpUHIMIHAIBLHON CXEMBbI PeKTU(UKAITNOHHON YCTAaHOBKU
HenpepbIBHOTO AeicTBUsl. CpaBHEHHE U 00JaCTH IPUMEHEHUS HACaJ0YHbIX U TapeIb4yaThIX
KoJIOHH. [locTpoenue paBHOBECHOW JIMHUM HA OCHOBE MOJYYEHHBIX MHIMBUyaIbHBIX 3aJaHUM.

Monyns 1. Pacuer pekTuukamoHHON KOJIOHHBI.

Pacuer HacamouHoil M TapenbyaToil PEKTU()UKALMOHHOW KOJOHH HEMpPEPBHIBHOTO
neiictBus. MaTtepuanbHblii OajlaHC KOJOHHBI. PacueT MUHMMaIbHOIO U pabodero (uierMoBOro
ynucia. Iloctpoenne paboumx nuHUE. Pacder ckopocTH mapoB W JaMameTrpa KOJOHHBL
Onpenenenue BBICOTHI ammapara. PacdeT ruapaBiIM4ecKOro CONPOTHUBIICHUS KOJIOHHBI
CpaBHeHuE [1aHHBIX pacdyeTa HacaJo4HOM M TapeinpdyaTod KoJIOHH. COIOCTaBJIEHUE JIaHHBIX,

MOJIYYCHHBIX 110 IpOIrpaMMaM KOMIIBIOTCPHBIX U PYYHBIX paCUYCTOB. BBI60p KOJIOHHBI.

Monyns 2. Pacuer 1 BEIOOD TETIIO0OMEHHUKOB.

PacueT 1 BbIOOp TEIII000MEHHHUKOB (MCIIAPUTEIIS, KOHIEHCATOPA, MOI0TPEeBaTEIs,
XOJIOAWJIBHUKOB JUCTHIUIATA U KyOOBOTO OcTaTka) 1o odmier cxeme. ConocTaBiieHUE TaHHbIX,
MOJYYCHHBIX 110 IIPOTrpaMMaM KOMIBIOTEPHBIX M PYYHBIX pacueToB. [ MApaBIMUYECKHI pacyer.

Br10op onTuManbHOTO BapuaHTa TEIIOOOMEHHUKA.
Monynse 3. T'uapoauHaMUuecKue pacyeThl.

Pacuer ruapaBanyeckoro COnpoTUBIICHUs TPYOOITPOBOIOB. PacyeT onTuMaibHbIX

JMaMETPOB TPYOOIPOBOIOB. Pacuer u moabop HACOCOB.
Monyis 4. I'padpuueckoe odhopmieHHe.

TexHomornyeckas cxema. PCKTI/I(I)I/IKaI_II/IOHHaH KOJIOHHA OIIpCACIICHHOI'O THIIA C
I/1306pa)K€HI/I€M I[CTaJ'ICI\/II KOHTAKTHBIX 3JICMCHTOB, PACCYUTAHHBIX B MOAYJIC 1.

Oo11ee konuyecTBO MoayJieit - 4.
4 O0beM y4eOHOH JUCHHILINHBI

B 3aueTHBIX B akanem.
Bunsr yaeGHoit paboTh eAMHUIIAX gacax
O0mas TpPyA0EMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
KonraktHas padora (KP): 0,45 16,2
Jlexumn (Jlek) - -
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocrositesibHas padora (CP) 1,55 55,8
Bu MTOroBOro KOHTpOJISA: 3a4eT/IK3aMeH 3a4eT ¢
OLIEHK Ol

Bunsl yueOHOM paboThI

B 3aueTHBIX

B actponom.

CIMHUTIAX qacax
OO01mast TPyA0eMKOCTh THCIUIIIMHBI N0 Y4e0HOMY IJIaHY 2,0 54
KonraktHas pa6ora (KP): 0,45 12,15
Jlexiuu (Jlek) - -
[TpakTnueckue 3anstus (I113) 0,45 12
CamocrositesbHas padora (CP) 1,55 41,85
Buj koHTpoOJIS: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM
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AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
«JIEKTPOTEXHNKA U MPOMBIILJIeHHAs dJIeKTpoHuKka» (b1.B.12)

1 Heap aucuumiauHbl - (GopMupoBaHHEe Yy OOy4yarolUUXCs KOMIIETEHLUH,
o0ecrieunBarOIUX TEOPETUYECKYI0 M IPAKTHUYECKYIO IOATOTOBKY BBIITYCKHUKA, YMEIOLIETO
BbIOHMpATh U KCILTyaTUPOBATh JJEKTPOTEXHUYECKUE U DJIEKTPOHHBIE YCTPOICTBA, BIIACIOIIETO
HABBIKAMU  HCIIOJIb30BAHHUS ~ COBPEMEHHBIX  HMH(QOPMAIMOHHBIX  TEXHOJNOTWUH IS
ABTOMATU3MPOBAHHOTO MOJEIUPOBAHUS U PACUETA ANEKTPUUECKUX U JIEKTPOHHBIX LIETIEH.

2 B pe3yabTare wu3yueHus JUCHUILIMHBI oOyyamolmuiicss 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obaaoamse CIEAYIOMUMA KOMIICTCHIIUSIMU .

- CIIOCOOHOCTh pelllaTh CTaHJIAPTHBIE 3a7aud NpOo(eCCHOHATbLHOW NEesATENIbHOCTH Ha
OCHOBE MH(DOPMAITMOHHON U OMOIHOrpaduuecKoi KyIbTyphl C IPUMEHEHUEM HH(POPMAITUOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJOTMA U C Yy4€TOM OCHOBHBIX TpeOoBaHUN HHGOPMAIMOHHOM
6e3zomnacHoctu (OITK-1);

- CIIOCOOHOCTH HCIIOJI30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npo(eCCHOHANBHOM  AEATEIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYEeCKOro aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIEpUMEHTaIbHOTO uccienoBanus (OITK-2).

- FOTOBHOCTBIO OCBamBaTh M IKCILIyaTUPOBAaTh HOBOE 00OpYyIOBaHHE, NPUHUMATH
y4acTue B HAIAKUBAHUHU, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTAaX, IPOBEPKE TEXHUUECKOIO
COCTOSIHHSI 000pymoBaHus U porpammHubix cpeacts (ITK-7).

3uams:

- OCHOBHBIE TOHSATHS, ONIPEICICHHS U 3aKOHBI JIEKTPUUECKUX IIeTIei;

- METOJbl MOJEJIMPOBAHMSI, aHAIM3a M pacuéra Leneil MOCTOSHHOIO U INEPEMEHHOIO
TOKOB, METO/IOJIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHNI;

- YCTpOMCTBO Y MPUHIMNBI PabOTBl AJIEKTPOTEXHUYECKOTO U  AJIEKTPOHHOIO
o0opynoBaHus, TpaHC(HOPMATOPOB, STEKTPUUECKUX MAIIUH, HCTOYHUKOB MUTAHUSI.

Ymemy:

- TPUMEHITh TEXHOJOTHMH  MOJEIHpPOBAHUS, aHaiuW3a, pacuéra M OKCILTyaTalluu
AIIEKTPUYECKUX CETEH, MPOMBIIIJIEHHOTO 3IEKTPOOOOPYI0BaHUS U 3JIEKTPOHHBIX IPUOOPOB;

- BBIOMpATh DJEKTPOTEXHMYECKOE U 3JIEKTPOHHOE 00OpYyIOBaHME Ul pEIleHHs 3ajay
IMPOEKTUPOBAHUS U PEATTU3ALNN XUMHUKO-TEXHOJIOTMUECKUX MPOIIECCOB U MPOU3BOJCTB.

Braoems:

- METOJaMU MOJEJIMPOBAHMS U pacuéra 3JEeKTPUUECKUX U 3JIEKTPOHHBIX IIeTel;

- HaBBIKAMH MPAKTUYECKON pabOTHI C INMEKTPUUYECKON ammaparypodl U IIeKTPOHHBIMU
YCTPOMCTBAMU.

3 Kpatkoe cogep:kaHue TuCHUILIHHBI

Beenenune. IlpenMer, OCHOBHbIE TOHSTHS, METOAOJOTHS  ANEKTPOTEXHUKU H
NEeKTpoHUKU. KpaTkue wucropuyeckue CBEACHMs. 3aladyd M MECTO Kypca B IIOJrOTOBKE
OaxanaBpa TEXHUKH U TEXHOJIOTUU.

Monyins 1. DnekTpudeckue nenu

1.1. OcHoBHbBIE OIpeAencHHUs, OMUCAaHHWS MMapaMeTpOoB U METOJOB pacuéra
AIEKTPUYECKUX LETICH.

OcHoBHBIE TIOHATHSI ¥ OOO3HAUEHHUs DJICKTPUYECKUX BEIUYUH M DIIEMEHTOB
anekTpudeckux 1enei. OcHOBBI  anekTpoOe3omacHOCTH. (OCHOBHBIE TIOHSATHS  TEOPUU
ANEeKTpUUecKuX 1eneil. OCHOBHbIE MPUHIUIIBI, TEOPEMbl U 3aKOHBI AJIEKTPOTEXHUKH. MeToabl
MOJICIMPOBAHUS, aHATN3a U pacuéTa JTMHEHHBIX YJIEKTPUICCKUX TETel TTOCTOSHHOTO TOKA.

1.2. DnexTpuyecKkue U3MEpEHUs U IPUOOPHI.

MeToapl M3MepeHHUs DIEKTPUYECKHX BEJIMYUH: INPSAMBIE U KOCBEHHBIC. AHAJIOTOBBIC
AIIEKTPOU3MEPUTENIbHBIE U HU(POBBIE ANEKTPOHHBIE TPUOOPHI: YCTPOHCTBO, MPUHIIHIT JEHCTBHSA,
obOmactu mpuUMeHeHMs. VI3MepeHMe SIEKTpPUYECKMX  BEIMYMH: TOKOB,  HAIpPSKEHWH,
COIPOTUBIIEHUH, MOIITHOCTH U SHEPTUU.
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1.3.  Amnanu3 u pacyér JIMHEHHBIX IeTel IepEMEHHOT0 TOKa.

Crioco0bl mpencTaBieHust (B BHJE BPEMEHHBIX JAMAarpamMM, BEKTOPOB, KOMILJIEKCHBIX
quceNn) W HapameTpsl (aMIUIMTyJa, 4acToTa, HadaibHas ¢a3a) CHHYCOMIAIbHBIX (DYHKIIMH.
MrHoBeHHOe, cpelHee M JACHCTBYIOLEE 3HAYEHUS IEPEMEHHOI0 CHHYCOMJAIBHOIO TOKa
(manpsoxenust 1 3J1C). AKTUBHOE, PEAKTUBHOE U IIOJHOE CONPOTUBIIEHUS BETBU. MOIIHOCTD B
nensax nepeMeHHoro Toka. Koaddumuent monrHoctr (cos(])) U ero TeXHUKO-3KOHOMHUYECKOE
3HayeHue. [I[pumenenue anreOppl KOMIUIEKCHBIX YMCEN B 3JIEKTPOTeXHUKE. KOMIUIEKCHBINH METOA
pacuéra JMHENHHBIX Lenell nepeMeHHoro Toka. bajgaHc MOLTHOCTH B LIEMSAX NEPEMEHHOI0 TOKA.
Pe3oHaHcHBIE sIBIIEHUS B 2JEKTPUYECKHUX LENsAX. Pe3oHaHC HanpspKeHWH M TOKOB. AHamu3 U
pacuér Tpexda3HbIX Leneil NepeMEeHHOro Toka. ABTOMAaTU3UPOBAHHOE MOJICIMPOBAHUE U PACUET
ANIEKTPUYECKHUX M AIIEKTPOHHBIX (makeTsl nporpamMm MultiSim, Mathcad, Excel).

Monyib 2. DJIeKTpOMarHuTHBIE YCTPOMCTBA U SJICKTPUUYECKUE MAITUHbI

2.1. Tpancgopmaropsl.

Ha3nauenne u o0sacTy HpUMEHEHHMs TpPaHC(HOPMATOPOB. YCTPOWCTBO W NPHUHIIMII
neiictBusi  ogHO(asHOro TpaHchopmaropa. AHaIM3 SJICKTPOMArHUTHBIX —IPOLECCOB B
TpaHchopmarope, cxema 3amerieHus. Ilotepu sHeprum B TpaHchopmarope. Buemnue
XapaKTEPUCTHUKHU.

2.2. ACUHXPOHHbBIC MaIIUHBI.

YCeTpoHCTBO W NpPUHLUMII  JAEUCTBUSA  Tpex(a3HOro aCHMHXPOHHOIO  JIBUraTesl.
Mexanunueckue U paboune XapakTepUCTUKU. DHepreTuyeckue auarpaMmmbl. I1yck acHHXpOHHBIX
JIBUTATENICHl C KOPOTKO3aMKHYTHIM M (a3sHBIM poTOpoM. PeBepcupoBaHWEe M pEryiIMpOBaHUE
YaCTOThI BpaLLlCHHS.

Monyib 3. OCHOBBI AIEKTPOHUKU

3.1. DnemeHTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKH. YcCIOBHBIE O0O3HAU€HUs, MPUHLMII JACUCTBUS, XapaKTEPUCTUKU U
Ha3HA4Y€HHE IOJIYIPOBOAHMKOBBIX JHOAOB, TPAH3UCTOPOB, TUPHUCTOPOB. MHTerpanbHble
MHUKpPOCXEMBI, UX Ha3HauUeHHUE, Kilaccu(uKalus U MapKUpOBKa.

3.2. Ucmounuku 6mopuyno2o 31eKmponumanus u yCUIumen d1eKmpudecKux CUHauo8.

[TomynpoBOTHUKOBBIE BBIIPSIMUTENN: KJIacCU(UKAIUs, OCHOBHBIE MapaMeTphl, CXEMbl U
IOPUHLMI paboThl BBIIpAMUTENA. Onekrpudeckue ¢uiabTpbl. Knaccuduxanus m OCHOBHbIE
XapakTepUucTUKH ycunurened. OOpaTHble CBs3W B omepaluoHHbIX ycwuremix (OVY), ux
BJIMSIHUE Ha MapaMeTpbl U XapaKTepUCTUKH ycuiauTens. OCHOBHBIE THUIIBI yCUJIUTENEH Ha Oase
oVv.

OO0mee kKomM4YecTBO MOyIei — 3.

4 O0bémM yueOHOM TMCUMITHHBI
B 3aueTHEBIX B akanewm.
Bunpr yue6HOM paboTh eIMHULIAX yacax
OO0mas TpyA0eMKOCTb JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
KonraktHas pa6ora (KP): 1,33 48,4
Jlexmm (Jlek) 0,44 16
JlaboparopHsbie 3ausatus (J1a0) 0,89 32
CamocrositesbHas padora (CP): 2,67 96
[ToaroToBka K KOHTPOJIBHBIM paboTam 1,11 40
Pedepar 0,84 30
CamocTosTeTbHOE N3YUYCHHUE Pa3/IeSIOB JUCITUTITHHBI 0,72 26
Buja koHTpoOJISi: 3a4eT/aIK3aMeH 1,0 IK3aMeH
(35,6)
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B 3auetHbix | B actpoHoMm.
Bupl yue6HOM paboTh eIMHULIAX qacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5,0 135
KonTaktHas padora (KP): 1,33 36,3
Jlexmn (Jlek) 0,44 12
Jlabopatopusbie 3ausTus (J1ao) 0,89 24
CamocrositesibHas padora (CP): 2,67 72
[TonroroBka K KOHTPOJIBHBIM paboTam 1,11 30
Pedepar 0,84 22,5
CamocTosiTeTbHOE U3YUYCHHUE Pa3/IesiOB JUCITUTIIMHBI 0,72 19,5
Buja koHTpoJisi: 3a4er/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«O6mas 3xosorus» (b.1.B.13)

1 eab auCHUIUIMHBI - CHOPMHUPOBATH Y CTYIEHTOB CHCTEMHbIE 0a30BbIC 3HAHUS
OCHOBHBIX JKOJIOTMYECKUX 3aKOHOB, OINPEACISAIONIMX CYIIECTBOBAHUE M B3aUMOJICHCTBUE
OMOJIOTUYECKHUX CHCTEM Pa3IMYHBIX YPOBHEH; 00 aHTPONOTEHHBIX BO3ACHCTBUAX Ha Ouocdepy u
0 OuopazHooOpa3uu, Kak OCHOBE YCTOMUHNBOCTH COOOIIIECTB.

2 B pesyabraTe M3yueHHusl NJUCHUILIMHBI 00y4YAOUIUiics MO mMporpaMme 0akajas-
pHaTa 10JIZKeH:

Ognadems CAENYIONIMMH KOMITETEHIIUSIMU:

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI IS
MOHUMAaHHSI OKPYXKAroIero Mupa u sisineruii mpuposi (OITK-3);

- CIIOCOOHOCTBIO Y4acCTBOBAaTh B COBEPIIEHCTBOBAHMHU TEXHOJIOTMYECKUX MPOLIECCOB
C TIO3MIIMM 3HEPTO- U pecypcocOepexeH s, MUHUMU3AlMK BO3IEHCTBUS HAa OKPYKAIOIIYIO Cpely
(TIK-2).

3uams:

- (yHIaMeHTallbHbIE MOHATHUS, 3aKOHBI U PUHIIUIIBI SKOJIOTHH;

- 3aKOHOMEpPHOCTHU Pa3BUTUS IKOCUCTEM U UX KOMIIOHEHTOB;

- TPUYMHBI U TEHACHLIUHN Pa3BUTHs COBPEMEHHBIX IKOJIOTHUECKUX MPobiem;

- OCHOBHBIE pe€3ylbTaThl BO3ACUCTBHUS O0OIIECTBA Ha MPUPOIY; HKOJIOTMUECKUE
MIOCJIEACTBHSI TOTO BO3/IEHCTBUS;

- YCJIOBHSI YCTOMYMBOT'O Pa3BUTHS YEJIOBEUECTBA;

Ymemo:

- OOBSICHUTH NPUYUHHO-CJIE/ICTBEHHBIE CBSA3HM SKOJIOTMUECKUX M MCTOPUUYECKHUX IpoIec-
COB, BJIMSIHUE YEJIOBEKA HA DKOJIOTMYECKUE SIBICHUS, UJEH YCTOWYMBOIO Pa3BUTHSI, SKOJIOIHYE-
CKOH J1eATeNbHOCTH U KYJIbTYPHI;

- aHaJM3UPOBATH PA3JIUYHBIE IKOJOTUYECKUE CUTYallU, IPUHUMATh KOHKPETHBIE pellie-
HUS TI0 UX YIIYYILIEHUIO.

Bnaodemu:

- TIOHATUHHBIM aIlMapaToM 3KOJIOTUY JJIs aHAJINU3a TaHHBIX 110 HKOJIOTHH.

3 Coaepxanue THCHMIIHHBI

OcHOBHBIE MOHATHUS U ONpPEJIEICHUS FKOJIOTHH. YueHue o 6uochepe. DKOCUCTEMBI U UX
knaccugukanus. Cykueccust skocucteM. Tpoduueckue B3auMoJICHCTBUS SKOCUCTEMaX. DKOJIO-
rudeckue nupaMmusl. [Ipoaykius u sHeprus B skocucremMax. OCHOBHBIE Cpebl KU3HHU. DKOJIO0-
ruueckue (pakTopsl cpenbl. OCHOBHbBIE 3aKOHOMEPHOCTH JICHCTBHUS SKOJIOTHYECKUX (PAaKTOPOB Ha
’KUBBIE OpraHu3Mbl. buoTHueckue cBsi3u OpraHu3MoB B OuorieHo3ax. CTpyKTypa cOOOIIECTB.
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[Momynsiust u ee cBoiicTBa. BrimsiHue skonorndeckux (pakTopoB Ha OpraHU3M yeloBeka. Ajar-
Tanus 1 akkimmatuzanusa. Ocobo oxpaHsemble IPUPOAHbIE TEPPUTOPUU U UX COBPEMEHHAs CHUC-
Tema. ' mobanpHbIe 9KOJIOTHYECKUE MTPOOJIeMbl YeloBedecTBa (MapHUKOBBIN 3(h(eKT; 030HOBBIE
JBIpBI;  JHepreruyeckas  mnpobsiema;  JeMorpapuueckuil B3pbIB). Me:xnyHnaponHoe
COTPYIHUYECTBO B 00JaCTH OXpaHbl OKPYKAIOIICH Cpelbl. Y CTOHYHBOE pasButne
O6uocdepsl U YeI0BEeYECTBA

4 O0beM y4eOHO#H JUCHUIINHBI

B 3aueTHbBIX B akanem.
BI/II[BI y‘IG6HOﬁ pa60TbI eIUHHUIaX gyacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4.0 144
KonraktHas pa6ora (KP): 1,78 64,4
Jlexiuu (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP) 1,22 44
Buja xonTpoJisi: 3aueT/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3aueTHbBIX B actponHowMm.
Buner yueGHoiI paboThl eIMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4€0HOMY IUIAHY 4,0 108
KonrakTHas pa6ora (KP): 1,78 48,3
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
CamocrositeanHas pa6ora (CP) 1,22 33
Buja koHTpoOJIsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTaUUs padoyeil NPOrpaMmMbl AUCUUIIMHBI
«OcHoBbI TOKcuKoJorun» (b.1.B.14)

1 Ileabl0 AUCHMIUIMHBI SBISIETCd NpUOOpeTeHHe OOydarolMMUCS 3HaHUM B
00JaCTH TOKCHUKOJIOTHH, HEOOXOAMMBIX AJisi MOHHUMAaHHS M PEUIeHHs MpoOJieM yIpaBlIeHUS
KaueCTBOM OKPY’KAIOIICH Cpeiibl, COXpaHEHUsI YCTOWYMBOTO (YHKIIMOHUPOBAHUS TIPUPOTHBIX
DKOCHUCTEM U 370POBbs YEIIOBEKA.

2 B pe3yabTare u3ydyeHUs] TUCIHIIHHBI 00YyYAKIIUICS MO0 MporpaMmMe 6aKajiaB-
puaTa J0JI2KeH:

Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

- CIIOCOOHOCTh  HCIIOJIb30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMSI OKPY’KaIOIIero Mupa u seieHui mpupost (OITK-3).

- CIOCOOHOCTH y4acTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUECKUX MPOIIECCOB C
MO3UIIMHA YHEPTO- U PECypcocOepeKeHrsI, MUHIMHU3AIIUA BO3JCHCTBUS Ha OKPYKAIOUIYIO CPEIy
(TIK-2).

3uamo:

- OCHOBHBIE 3aKOHOMEPHOCTH MW MEXaHU3Mbl B3aUMOJEHUCTBUS TOKCHYECKUX
BEILIECTB C KMUBBIM OPraHU3MaMHM, IIPEXKIE BCETO, UETTOBEKA;

- OCHOBHBIE  IIPOLIECCHI,  XAPAKTEPU3YIOIIUE  TMOBEACHHE  TOKCUKAHTOB B
OKPY’KaIOIIEeH cpeie, MEXaHU3Mbl SKOTOKCHYHOCTH, TOKCHYECKHE d(DPEKTH U 3aKOHOMEPHOCTH
WX MPOSIBJIICHUS HA Pa3IMYHBIX HEPAPXUUECCKUX YPOBHIX OpraHU3aIH OMOIOTUYECKUX CUCTEM;

- CHUCTEMBbl CAHUTAPHO-TUTHCHUYECKUX M PHIOOXO3SMCTBEHHBIX HOPMATHBOB
XUMHUYECKHX BEIIEeCTB, MPUHATHIX B Poccuiickoit denepaiuu; METOAOIOTHU OOOCHOBAHUS U
YCTaHOBJICHUSI HOPMAaTUBOB COJICP’KAHKS BPEIHBIX BEIIECTB B 00BEKTaX OKPYKAIOIICH CPEIbI;
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- KJIacCU(PUKALUKA BPETHBIX BEHIECTB MO CTEMEHH WX OMAaCHOCTH B OOBEKTax
OKpY’Karollel cpeibl U METOI0JIOTMU 00OCHOBAHUS U YCTAHOBJICHUS KJIACCOB OMACHOCTH;

- KJIaCCU(UKALUIO OTXOJOB TMPOM3BOJACTBA M TMOTPEOJICHUS TIO CTENCHU
BO3/ICIICTBUS Ha cpely OOMTaHHUS M 340POBbE YeNIOBEKA W IPHUHIMUIIBI OMpENeeHUs Kiacca
OMacCHOCTH; KPUTEPUH OTHECEHHUS OTXOJI0OB K KjaccaMm OIACHOCTU IO CTENEHU HEraTUBHOTO
BO3JICUCTBUS Ha OKPYXKAIOLIYIO CpPENy.

Ymems:

- OOBSCHATH U OILICHUBATh OMACHOCTh MPUCYTCTBUS BPEIHBIX XUMHUYECKUX BEILIECTB
B OKPY’KaIOIIEH cpene,

- MPAKTUYECKH MPUMEHSTHh IOJY4YCHHbIE 3HaHHS B CBOEH mpodeccrHoHanbHON
NESTEIIbHOCTH C TO3UIMN JHEPro- M pecypcocOepekeHus, MUHHUMH3AIUU BO3JCUCTBHUS Ha
OKPYKaOILYIO Cpeny.

Braoemy:

- MOHATUMHBIM  anmapaToM B OO0JAacTH TOKCHKOJIOTMM M JKOJIOTUYECKOTO
HOPMHPOBAHMS;

- HaBbIKaMU PabOThI ¢ OCHOBHOM HOPMATHUBHOW M METOAMYECKON JOKYMEHTAIHEH,
KacarolIeicsl perjJaMeHTUPOBAHUSI U OLICHKH OITACHOCTH BEIECTB B OOBEKTAX OKpYXKaroIlei
Cpepbl.

3 Kparkoe coaep:kanue T CUUIIMHBI

Monynb 1. OcHOBBI O0IIEH TOKCUKOIOTHH.

OmpenerieHMe W  OCHOBHBIE TIOHATHA TOKCUKojoruu. IlpemMer u  cTpyKTypa
TOKCHKOJIOTMH, LIeJI U 33aJ1a4H.

OcHOBBI TOKCHMKOAMHAMHUKHA. OCHOBBI TOKCHUKOKMHETUKH. DaKTOphI, BIUAIONINE Ha
MPOSIBJICHUE TOKCUYHOCTH BelecTBa. [[0OBTOpHBIE BO3IEHCTBHS BPEAHBIX XUMUUECKUX BEUIECTB.
Koeprusm kceHoOnoTrkoB. KoMIiekcHOE U cOueTaHHOE JeHCTBUE. AHTHUIOTHI.

Crnenunanbabie (OPMbI TOKCHYECKUX TTpolieccoB. M30upaTenbHas TOKCHYHOCTD.

OcHOBBI TOKCUKOMETpUHU. Jl03bI M KOHIICHTpAllUM, OCHOBHBIE THMBL. Kpurepuu
MOTEHIIMAIbHONW OMACHOCTH W pPEeaTbHOW OIMAaCHOCTU. 3aBUCHMOCTH «103a-3((}eKT» u «103a-
OTBET».

DKOJIOrO-3MUAEMHUOJIOTHYECKUE HcciieqoBanusa. OneHKka pucka Juisl 3J0pOBbsl YelIOBEKa
MIPU BO3JICHCTBUU XUMUYECKUX BEIIECTB, 3arPS3HSIONINX OKPYKAIOIIYIO CPEy.

Monyns 2. HopmupoBaHre XUMHUECKUX BEIIECTB B OKPYXAIOLIEH Cpejie.

CaHuTapHO-TUTUEHUYECKOEe HOPMHUPOBAHHUE U KJIaCCHU(UKAIIUS IO CTETIEHH OMAaCHOCTH B
BOJIE BOJHBIX OOBEKTOB XO3SHUCTBEHHONMUTHEBOTO U KYIbTYPHO-OBITOBOTO BOJOMOIB30BAHUS, B
atMOoc(hepHOM BO3JyXEe HACEJIICHHBIX MECT, B BO3JyXe paboueil 30HbI, B TOYBE, B IMHUIIEBBIX
npoaykrax. [lopsgok 060CHOBaHMSI HOPMAaTHUBOB U Kjlacca OmacHOCTH . OCHOBHBIE JOKYMEHTHI.

HopmupoBanne XWMHUYECKHX BEHIECTB M KJIACCH(HUKAIUS MO CTETICHH OMAaCHOCTH B
BOJIE BOJHBIX OOBEKTOB, MMEIOIIUX PHIOOXO3SMCTBEHHOE 3HAUEHUE; MOPSIOK O00OCHOBAHUE
HOPMAaTHBOB M Kjlacca ormacHOCTU. OCHOBHBIE TOKYMEHTHI.

Mopyns 3. Dxonorudyeckas TOKCUKOJIOTHS.

OcCHOBHBIE TIOHATHSA. DKOTOKCUKOKMHETHKA. OCHOBHBIC XapaKTEPUCTUKH TIOBEICHHUS
3arps3HAIONIMX BEUIECTB B OKPYXKAWOIIEH cpene. DKOTOKCHUKOAMHAMHUKA. DKOTOKCHYHOCTb,
MEXaHU3MBbI SKOTOKCHYHOCTH. TOKCHYHOCTh XUMHYECKHUX BEIIECTB ISl PA3IUYHBIX JKHUBBIX
OpraHu3MoB M pacTeHui. KoMIIIeKCHast OlleHKa OINMAaCHOCTH BEHIECTBA C DKOJIOTMYECKUX
no3unnid. Kiaccel 0rmacHOCTH TOKCUYHBIX OTXOJIOB MPOW3BOJICTBA U MOTPEOJICHUS 110 CTENEHU
BO3JICHCTBUS Ha cpely OOWMTaHUS U 370POBbE uenoBeka. KpHTepuu OTHECEHHUs OTXOJO0B K
KJIaCCy OMACHOCTH TIO CTEMEHW HETaTHBHOTO BO3JEHCTBHS HA  OKPYXKAIOIIYI0  Cpemy.
Dxonorudyeckoe HopmupoBaHue. OCHOBHBIE MPUHLHUINBI U MOHATHSA. MeEToI0I0rHYecKue
noaxobl kK pacuery DJ1K.

Mopyns 4. XapakTepucThKa OCHOBHBIX 9KOTOKCUKAHTOB.

HaxoxzaeHue B MpUPOJE; HMCTOYHUKHM MOCTYIUIEHHSI B  OKPYXKAWOIIYI0 Cpeny;
OCOOCHHOCTH JICHCTBUS HA OpraHWU3M 4YeJIOBEKa, JCHCTBHE Ha JAPYrUe JKUBBIE OPraHU3MEI;
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MIOBEJICHUE B OKPYXKAIOLLIEH Cpele;

00BEKTOB OKPYKAIOILIEH CPEeIbl.
Oomiee konuyecTBO Moyl — 4.
4 OQ0beM yueOHOI THCHUTITHHBI

TOKCUKOMCTPUYCCKUC MMapaMCTPbl; HOPMATHUBLI KAYCCTBA

B 3aueTHEBIX B akanmewm.
Bunbl yueOHOM paboThI e IMHHIAX qacax
O0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonraktHas padora (KP): 1,33 48,2
Jlexmm (Jlek) 0,89 32
[Ipaktuueckue 3austus (I113) 0,44 16
CamocrositesibHas padora (CP) 1,67 59,8
Bua xoHTpoOJIA: 3aueT/3K3aMeH 3a4erT ¢
OIIEHKOM
B 3auernsix | B actponowm.
BI/I[[I)I y‘-I@6HOﬁ pa6OTI)I €IUHHUIaX yacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,44 12
CamocrositesbHasi padora (CP) 1,67 44,85
Bujx koHTpOJIS: 3a4eT/IK3aMeH 3a4eT ¢
OLIEHKOH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI

«IIpoMbIlIEeHHAS IKO0JI0THS OCHOBHBIX XUMH4YecKuX npoussoacTs» (b1.B.15)

1 HeJb AUCHMIIMHBI - TPHOOpPETEHNE 00YUYAOIMMUCS 3HAHUHM M KOMIIETeHIIUH, TPo-
(deccroHaNbHBIX YMEHUN M HABBIKOB B 00JIACTH OpPraHU3alliyd MaJOOTXOJHBIX MPOMBIIIIEHHBIX
IPOM3BOJICTB HA OCHOBE METOA0B 00E€3BPEKUBAHMS TBEPJBIX, KUIKUX U Ta3000pa3HbIX 3arps3-
HSIOILUX BEILECTB.

2 B pe3yabTaTe M3y4yeHUsl IHCHMIIMHBI 00y4YalOIMiicsi MO mporpamMMe 0akajab-
pHaTa J0JI2KeH:

Ob6nadams cnepyromumu npodeccuonanbHbiMu (I1K) komnereHusamu:

- CIIOCOOHOCTHIO y4YacTBOBAaTh B COBEPILIEHCTBOBAHMHM TEXHOJOIMUYECKHUX IPOLECCOB C
MO3MIIMI SHEPTO - U pecypcocOepeskeH s, MUHUMU3AIUN BO3JACUCTBUS HA OKPYXKAIOILIYIO Cpeay
(TIK-2);

- TOTOBHOCTBIO OOOCHOBBIBaTh KOHKPETHBIE TEXHUUECKUE PEIIEHUS MPH pa3paboTKe TeX-
HOJIOTUYECKHUX IMPOLIECCOB; BBIOUPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTHH, HAIIPABJIEHHBIE Ha
MHHHUMH3AIUIO aHTPOIIOTEHHOTO BO3/IeHCTBUS Ha OKpyxatomryro cpeny (I[1K-5).

3namo:

- OCHOBBI XMMMUYECKHUX TEXHOJIOTMH NPOU3BOJCTB C IMO3ULUIN UX BO3JAECHCTBUS Ha OK-
PyXaromyro Cpeay;

- OCHOBHBIE METO/Ibl OOPALIEHUS C TEXHOT'€HHBIMHU 3aTrPSA3HAIOLUIMMHU BEIIECTBAMHU.

Ymemo:

- aHaATU3UpPOBATh JAaHHBIE IO MCTOYHHKAM BBIOPOCOB (COpPOCOB) 3arps3HSIONIMX Be-
IIECTB; BBIICJIATh NPUOPUTETHBIEC 3arps3HSIOIIME BEIECTBA U UCTOYHUKH MX BBIOPOCOB (cOpo-
COB);

- INPOBOJUTH OLEHKY NPUPOAOOXPAHHBIX MEPOIPHUATHM 10 HOPMATHBAM IPEIEIBHO
JIOITYCTUMBIX BBIOPOCOB (COPOCOB) 3arps3HSIONINX BEIIECTB U 3KOHOMUYECKOH IIefiecoo0pa3Ho-
CTH MX IPAMEHEHUS.
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Bnaoemu:

- HaBBbIKAMU COCTAaBJICHHS U aHAJIM3a MPHUHIMUIHAIBHBIX TEXHOJOTHYECKHX CXEM IIO
OYHUCTKE BEIOPOCOB (COPOCOB) MPOMBIIIJICHHBIX IPOU3BO/ICTB;

- METOJIaMU CpPaBHEHHS BapHAHTOB IPOEKTHBIX PEIICHUI, HAIIPABJICHHBIX HA YHEPrO- U
pecypcocOepekeHrne 1 MUHUMH3AIKIO BO3ACHCTBHUS Ha OKPYKAIOIIYIO CPEY

3 Kparkoe cogepxaHue I CUUIIMHBI

OcCHOBHBIE XMMHUYECKHE TEXHOJOTMHM M MX BO3JCHCTBHE Ha OKpYXKAIOIIyI0 cpeay (B
MIPOMU3BOJICTBE CEPHOM, a30THOU M (PochOpHOI KUCIOT, MUHEPAIBHBIX YI0OpEHUH, IETOYEH,
aMMHaKa, CTPOUTEIbHBIX MaTEPHAIOB, LIEUTIOJI03HO-0yMaXHOH MPOMBIIIJICHHOCTH U HedTe-
razof00bI14e).

[TpuHIMITEI OpraHu3anuy nepepaboTKH, 00e3BPEKUBAHNS U YTUIU3AIUU OTXOJI0B OC-
HOBHBIX MPOU3BOJICTB B XUMHUECKOH, HEPTEXUMUUECKON, CTPOUTEIHLHON U IP. OTPACTIAX.

MeToibl OYMCTKU MPOMBIIUICHHBIX Ta30B OT TBEPJABIX YACTHI[ H a3PO30JICi, OKCHUIOB
Cepbl U a30Ta, XJIOp- U (TopcoAepKaluX ra3oB, OPraHMYECKUX 3arps3HSIONINX BEIIECTB U
OKCcHIa yriepona. XuMHYECKHe, (PU3UKO-XUMUICCKHE W OMOXHMMHYECKHUE METOJbI OYHCTKHU
cTtouHblx BoJ. Cucrema cOopa, mepepaloTKu U 00e3BpeKUBAHUS TBEPIBIX MPOMBIIIICHHBIX
OTXO/I0B.

4 O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akagem.
Bunsr yue6HOM paboThI e IMHHIAX qacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 144
KonTaktHas padora (KP): 1,33 48,4
Jlexmu (Jlek) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,44 16
CamocrositeanHas pa6ora (CP) 1,67 60
Buja konTpossi: 3aueT/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3auerHbIX B actponom.
BI/II[BI y‘I@6HOI>i pa6OTI>I €IUHHUIIaX yacax
O0mas Tpy10eMKOCTb JMCUUILIHHBI N0 Y4e0HOMY IIAHY 4,0 108
KonraktHas padora (KP): 1,33 36,3
Jlexmm (Jlek) 0,89 24
ITpakTnueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP) 1,67 45
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanus pado4eil NporpaMMsbl y4eOHOM TUCHHUTIINHBI
«TexHuka 3amuThl oOKpyxarwuei cpeas» (b1.B.16)

1 Ieap AucuMMIMHBI - GOpMUPOBAHHE aHCAMOJsl CHUCTEMAaTU3UPOBAHHBIX 3HAHUI O
METOJaX M MpHeMax 3allUThl OKpYXKAIOLIeH cpelnbl OT 3arps3HEHUs MPOU3BOACTBEHHBIMU
0TX0J]aMH, cOpocamMH U BBIOpOCaMHU.

2 B pe3yiabTare M3yyeHHs] TUCHUILUIMHBI 00y4YalOIIMiicA MO MporpaMMe 0akaJiaB-
pHaTa 10/IKeH:

Obnadams crienyronumu npodeccuoHaibHbIMUA KommneTeHIusaMu (I1K):

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIIEHCTBOBAHUH TEXHOJIOTMYECKHUX IPOLIECCOB
C MO3ULUHI 3HEPro- U pecypcocOepexeHnss, MUHUMU3aLuU BO3/ICHCTBHS HAa OKPYXKAIOILYIO Cpeny
(IIK-2);

- TOTOBHOCTBIO ~ OOOCHOBBIBaTh  KOHKPETHBIE TEXHHUYECKHE pELICHUs IpH
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pa3paboTKe TEXHOJIOTHMYECKUX IPOIECCOB; BHIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTHH,
HAIpaBJICHHbIE HAa MUHUMH3ALMIO AHTPONOTEHHOIO BO3ACHCTBHS HA OKPYXAIOIIYI0  Cpeay
(TIK-5);

- TOTOBHOCTBIO U3ydaTh HAay4YHO-TEXHHUYECKYI0 HWH(OpMALMIO, aHAIU3UPOBATH
OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT 10 TeMaTuke ucciaenoBannii (ITK-13).

3namo:

- OCHOBHBIC TEXHOJIOTHYECKHE METOJbI U MPUEMbl MUHUMHU3ALUN TOCTYIICHUS B
00BekThl Ouocdepbl Hambojee KPYMHOTOHHAXKHBIX PAa3HOBUIHOCTEH MMPOU3BOJICTBEHHBIX
OTXO/JIOB, MX 00E3BPEKUBAHUS U TIEPEPAOOTKHY;

- (U3HKO-XUMHUYECKOE CYIIECTBO, anmnapaTypHoe oopmieHue u
COIOCTaBUTENIbHYIO 2P(EKTUBHOCTh PEaTN3yeMbIX MPUPOIOOXPAHHBIX TEXHOJIOTHIA;

Ymemy:

- KBUTU(UIIUPOBAHHO OOOCHOBATH BBIOOP COOTBETCTBYIOIICH MPUPOIOOXPAHHON
TEXHOJIOTUH MPUMEHHUTEIHHO K PEIICHUI0 KOHKPETHOH 3a7aun 00e3BpexkuBaHus (IepepadboTKu)
OTXO0JI0B, COPOCOB U BBIOPOCOB B YCIOBUSIX JCHCTBYIOMIETO (TPOEKTUPYEMOTO) IPEAIPHUSITHS,

Braoems:

- HaBBIKAMHU aHAIM3a HAyYHO-TEXHUYECKOH HWH(OpMAanud B OOJACTH TEXHOJIOTHH
oOpallleHus1 C aHTPOTIOTCHHBIMU MOCTYIICHUSIMU B Ouochepy.

3 Kpatkoe conep:kaHue THCHUIIMHBI

Beenenue. CoBpeMeHHOE coCTOsHHE Ouochepsl Kak CIEACTBHE IMOCTYIUICHUS
TEXHOTCHHBIX 3arps3HSIONIMX BemecTB. HOMEHKIaTypa OCHOBHBIX IIPUEMOB U CPEICTB
MPeIOTBpAICHHS, COKpAIlleHus, 00e3BpeKUBaHUS (OUYUCTKU) U TepepaboTKU OTXOJI0B, COPOCOB
U BBIOPOCOB.

TexHonorust OYUCTKM OTXOAAIMX Tra3oB. (OCHOBHBIE 3arpsi3HAIOLIME BELIECTBA
OTXOJIIMX Ta30B, MaclITaObl U MOCIEACTBHS MOCTYIUICHHS OTXOJISIIMX Ta3oB B aTMmocdepy.
Haubonee s¢dexTrBHBIE TEXHOIOTUU NMPEAOTBPAILIEHUSI BHIOPOCOB MUK M TOKCHUYHBIX T'a30B,
ux o0opyroBaHME, TPUHIMIBI M YCIOBHS peanu3aluM, Moka3arean 3((EeKTHBHOCTH
AKCIUTyaTaliH.

TexHoJOorusl OYMCTKU CTOUHBIX BoA. Kilaccudukanus 1 XapakTepucTUKa BOAHBIX pecyp-
COB, MpOOJIEMBbI UX 3arpsA3HEHHUs, MOoKa3zaTen 3()pPEeKTUBHOCTH HCIOJIB30BaHUs, BOIPOCH! BOJO-
HOJArOTOBKU. TEXHOJOTUM NPEOTBPALICHUS M COKPALCHHs 3arpsi3HEHHs] MPOM3BOJCTBEHHBIX
CTOYHBIX BOJ AHTPOINOIEHHBIMH NPUMECSMHU COTJACHO WX KJIACCHU(UKALMU Ha B3BEIICHHBIE
(KpyTIHO- ¥ MEJIKOAMCIIEPCHBIE) U paCTBOPEHHBIE (HEOPraHMYECKUE, OPraHNYeCKHUe U Tasbl), am-
napatypHoe oopmiieHUE COOTBETCTBYIOIIUX MPOILIECCOB, CYHIECTBO U 3()(PEKTUBHOCTh HUX pea-
au3aimu. Borpockl pecypco- U sHeprocoepexeHus: B 00JIaCTH OUYUCTKU CTOYHBIX BOJ (peKyre-
paTHBHBIE METOIbl OYMCTKH U MCIIOJIb30BAaHUE B HUX MPOMBIIIJICHHBIX OTXO/IOB).

TexHonorust mepepabOTKH TBEPAbIX OTX010B. CBeJCHHS O HOMEHKIAType, oObemax
o0pa3oBaHUsl M TMOCIEJACTBUSAX pa3MEUIeHHs] Ha 3E€MHOIl IMOBEPXHOCTH TBEPABIX OTXOJOB.
TexHOJIOrMM U3MEbUEHUs, arjioMepalii U 00oramieHus, Kak o0Iue mporecchl o0palieHus ¢
TBEPABIMU OTXOJAaMU, HUX OCHOBHOE oOopynoBaHue. TexHosoruu oOparieHus c Haubosee
KPYIMTHOTOHHAXXHBIMH OTXOJIaMH C MPUMEPAMU COOTBETCTBYIOLIMX MaTepHabHBIX pacueToB U
OILICHKOW TEXHUKOIKOHOMUYECKOH 3(pPEeKTUBHOCTH.

3akmoyeHue. HanpaBieHus: U NepCrneKTUBBI pa3BUTHS TPUPOJAOOXPAHHBIX TEXHOJIOTUHN B
chepe oOpareHust ¢ OTXO0daMH.

4 O0béM yueOHOM TUCIHUITHHBI

B 3aueTHBIX B akanewm.
Bunbt yueOHO paboThI eAMHUIIAX yacax
O01as Tpya10eMKOCTh THCHUILIHHBI 10 Y4eOHOMY IJIAHY 5,0 180
KonraktHas pa6ora (KP): 1,78 64,4
Jlexumm (Jlek) 0,89 32
[Tpaxtrueckue 3ausatus (I13) 0,89 32
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IIpooonsicenue mabauyvl

B 3aueTHbBIX B akanewm.
BI/II[BI y‘-IC6HOI>i pa6OTH €IUHHUIaX gyacax
CamocrositesibHas padora (CP) 2,22 80
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 1,0 IK3aMeH
(35,6)
B 3aueTHbIx B actponom.
Bunbr yueOHOM paboThI e IMHHIAX yacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5,0 135
KonraktHas pa6ora (KP): 1,78 48,3
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
Bua xoHTpoOJIA: 3aueT/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTaUMs padoyeii MPOrpaMMbl IMCHUTLIHHBI
«IKOHOMHKA H NIPOTrHO3MPOBAHNE NPOMBILLICHHOT0 IpUpoaonoan3oanus» (b1.B.17)

1 Ieiu JAUCHMIVIMHBI - TIOATOTOBKA CIICIUAIMCTOB-IKOJIOrOB, 00IaJal0mmx
HaBbIKAMU CBOOOJHOTO BJIAJEHUs  METOJAaMU U TOAXOJAaMH K TNPUHATHIO pPELICHUH,
ONMPAIOLIUXCS HAa PE3yNbTAThl INTyOOKOTO 3KOJIOTO-3KOHOMUYECKOTO aHaln3a 3KOJOTHYECKHX
npo6ieM, BO3HUKAIOIIUX B chepe GyHKIMOHUPOBAHUS MPOMBILIUIEHHOT'O POU3BOJICTBA.

2 B pe3yabraTe wu3yYeHHs] AUCHUILUIMHBI oOydawmmiics Mo mnporpaMmme
0akajaBpHaTa J0JIKEH:

Obnaoams cnenyromumu obmenpodeccrnonanbubiMu (OIIK) u npodeccrnonanbHbIMU
(ITK) xoMIieTeHITUSIMU:

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE HMH(OPMAIMOHHBIE  TEXHOJIOTHH,
IPOBOJIUTH 00pabOTKY MH(pOPMAIMK C UCHOIb30BAHUEM MPUKIIAJHBIX MPOrpaMM U 0a3 JaHHBIX
JUI pacdeTa TEXHOJIOTWYECKHX MapaMeTpoB OOOPYAOBAaHHS M MOHUTOPHHTA MPHUPOIHBIX CPEX
(TK-3);

- CIOCOOHOCTBIO HCHOJIB30BaTh 3JIEMEHTHI 3KOJOr0-3KOHOMUYECKOIO aHajau3a B
CO3IaHHHU dHEPro- U pecypcocOeperaromux Texnomnoruit (I1K-8);

- CIOCOOHOCTBIO TIPUMEHSITh COBPEMEHHBIE METOJbI HCCIIEAOBAHUS TEXHOJIOTHYECKHX
IpPOIECCOB M NPUPOJHBIX CpEJA, HCHOJIb30BaTh KOMIIBIOTEPHBIE CpEJICTBA B HAy4YHO-
uccienoBareabekoit padore (ITK-14).

3nams.

— TIpPaBOBBIE, METOAWYECKHE, HOPMATHBHO-METOIMUYECKHE TOKYMEHTHI, KacalolIHecs
peanu3ai SJKOHOMHUYECKUX MEXaHU3MOB OXPaHbl OKPY>KaIoIIe MPUPOJHON Cpe/ibl;

— METOJBI OLIEHKH ymiepOa OT 3arps3HEHUs OKPYKAIOMIeW Cpeabl MPOMBINIIICHHBIMA
OpeANPUATHIMU;

— METO/Ibl UCUMCIICHHSI KOJIOTHUECKUX IIJIATEXKEN 3a 3arpsi3HEHNE OKPYKAIOIIEH Cpepl;

— CYIIECTBYIOIIME CepTU(PULIMPOBAHHBIE TPOrPAMMHbIE IPOAYKTHl U MH(POPMAIIMOHHBIE
CHCTEMBI, IPUMEHSIEMbIC B CHICTEMaX yIPaBJICHHS CPEO3AIMUTHON ACATEIbHOCTHIO;

— METOJbl TPOBEJACHHUA TEXHUKO-D)KOHOMHUYECKHUX pacueToB, OIEHKH 3KOJIOro-
9KOHOMHUYECKOH 3(PPEKTUBHOCTH KAIUTAJIbHBIX BIOKEHUI B CTPOUTENILCTBO MPOU3BOJACTBEHHO-
XO3SIMCTBEHHBIX OOBEKTOB, pa3pabOTKM M BHEIAPEHUS HOBOM TEXHHKH,  OCYIIECTBICHUS
CPEeA03alIUTHBIX MEPOIIPUATHUH;

— METO/IbI YKOJIOT0-?KOHOMHUYECKOT'0 aHaJIi3a, IPOrHO3UPOBAHMS U YIIPABICHHS B cepe
IPOMBIIIJICHHOTO PUPOIOTI0JIb30BAHMSL.
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Ymemo:

- NPUMEHATH TOJYYCHHbIE 3HAHMS, YMEHUS U HaBBIKM B O0JIACTH 3KOJOTHYECKON
HKOHOMHKH JUI KBATH(PUIUPOBAHHOTO BHIMOJIHEHUS HAYYHO-HCCIIEAOBATEILCKOM, MPOSKTHOM,
MIPOU3BOJCTBEHHO-TEXHOJIOTMYECKON,  AKCIEPTHOM U OpraHU3allMOHHO-YIPABIECHYECKON
po(hecCHOHATLHOM e TSIILHOCTH.

Braoemy:

- MPaKTUYECKMMM HaBbIKAMU MPHUMEHEHUS JEHCTBYIOIIMX HOPMAaTHUBHO-METOJIUYECKUX
JIOKYMEHTOB, CHEIUAIM3UPOBAHHBIX IPOTPAMMHBIX IMPOAYKTOB M IOJYYEHHBIX B IIpoLecce
0o0y4yeHUs1 3HAHUU I TPOBEJCHUS HATYpaJbHOM M CTOMMOCTHOM OIEHKH BO3JCUCTBUS
NPOMBIIUICHHBIX  NPENNPUATAA HAa  OKPYXKAIOLIYID  Cpeay; ONpeNeleHUus  pa3MepoB
KOMIICHCAIIMOHHBIX IUIATeXKEH 3a 3arps3HeHue atMoc(hepbl, BOAHBIX OOBEKTOB M IIOYB;
MOJTOTOBKU 3KOJIOT0-3KOHOMHUYECKOT0 000cHOBaHUS 3((HEKTUBHOCTH pa3pabOTKU U BHEAPEHUS
OJIHOLIEJIEBBIX U MHOTOLIEJIEBBIX CPENO3AIIUTHBIX MEPOIPUITUH.

3. Kpartkoe coaep:xanue JUCUMILIHHBI:

HaponHoe XO03sHCTBO Kak LEIOCTHAas 3KOJOro-sKoHomMuYeckas cucrema [lonarue
MPOMBIIUIEHHOTO  MPUPOJONOJb30BaHUA.  XapakTep B3aUMOJICMCTBUSL MPOMBIILIEHHBIX
00BEKTOB C OKPYKAIOIICH MPUPOJHON CPEIOM M €ro SKOJOTr0-3PKOHOMHYECKHE TOCIEICTBUSA.
Ponp u 3HaueHHE 3KOHOMHMKH MPUPOAOIIONIB30BAHUS B PEIICHUM 3aJad Pa3BUTHsS OTpaciei
HAapOJIHOT'O XO35MCTBA U OXPaHbl OKPYXKAIOLIEH IPUPOJHON CPEBL.

HopmaTtuBHO-paBOBbIE  aKThl,  PETYJHMPYIOIIME  MPUMEHEHHE  SKOHOMHUYECKHX
MEXAaHU3MOB MPUPOAONOIB30BAHUSA. DJIEMEHThl IKOHOMUYECKOTO MEXaHM3Ma pPalliOHAIBHOTO
MPUPOJONOIB30BaHUs. MecTO HOPMHMPOBAaHHUS YPOBHS 3arps3HEHUsI OKpYKarollell cpeabl B
3a/laye peanu3alidyd 3KOHOMHYECKOIO0 MEXaHHM3Ma OXpaHbl OKpyxkarouieil cpenpl. Cucrema
IIaTexeil 3a 3arps3HeHre OKPYXKAIoUIel cpelpl KaKk HHCTPYMEHT oOecriedeHHs HOpMaTUBHOTO
KauecTBa OKpyxaromieil cpenbl. Ponb sKoj0ro-skoHOMHYECKOro aHanmm3a B 3G (EeKTUBHON
peann3anuyi SKOHOMHUYECKOTO MEXaHNU3Ma IIPUPOIOTIOIb30BaAHUS.

Hcnonp3oBanne MHGOPMALMOHHBIX TEXHOJOTUN U CEpTU(ULMPOBAHHBIX MPOTrPAMMHBIX
IOPOAYKTOB JUIsI OLIEHKM BO3JEHCTBUS Ha OKPYKAIOUIYIO Cpely BBIOPOCOB 3arpsi3HAIOLIMX
BEIECTB B aTMOc(epy v cOPOCOB B BOJHBIE OOBEKTHL. Y CTAHOBJIICHHE HOPMATHUBOB IMPECIHHO
JIONTYCTUMBIX BBIOPOCOB B arMocepy M HOPMATUBOB COPOCOB B BOJHBIE OOBEKTHI IO
pe3ynbTartaM OLEHKH BO3JeHCTBUS. BbIOOp cpemo3aluTHRIX MEpONpUsATHi, 00ecrednBarOIINX
HOPMAaTHUBHOE KaueCTBO OKPY’KAOLIEN CPEBI.

DKOJIOT0-3KOHOMMUYECKUN yIep0 Kak CpeACcTBO aHalW3a pa3MEpPOB AHTPOIIOT€HHOIO
BO3JCHCTBUS HA  OKPYXAIOUIYIO Cpely M YydyeTa JKOHOMUYECKUX IOCJIEICTBUH 3TOrO
BO3JICUCTBUS IIPH  aHAIMU3E HapOJHOXO3SMCTBEHHONW 3P (EKTUBHOCTH CpPEA03alUTHBIX
MEPONPUITHA N HWHBECTHULMOHHBIX NPOEKTOB. CyIIECTBYIOIME METOABI OLIEHKH 3JKOJOro-
SKOHOMHUYECKOTO yiiepOa. OCHOBBI MOAXOJa K YKPYITHEHHOM OIIEHKE yiepOa OT 3arps3HeHUs
aTMocdepbl, BOAHBIX OOBEKTOB U pa3MelleHHs oTXoAoB. Ilopspok ompeneneHus pa3MepoB
yiiep0a oT 3arpsi3HeHus 3eMelb XUMUYECKUMH BEIleCTBAMHU.

MeTonbl HCUYHMCIIEHUS IUIATEXEW 3a 3arps3HEHUE OKPYKAIOIIEH Cpelbl U HEraTHUBHOE
BO3/ICIICTBIE Ha OKPYKAIOLIYI0 Cpely MpU pa3MEIIeHUH OTXOAOB. AHalIM3 SKOHOMHUYECKUX
MEXAHU3MOB CTHMYJMPOBAHUS CHIKEHHS 3arps3HEHUs OKpYXKAIOUIEH cpeapl U B3UMaHHUU
sKosiornueckux rmiartexked. OCHOBHbIE (DaKTOpHI, BIMAIONIME HAa BEIMYMHY IIaThl. Bumbl
IUIaTeKeH, MCTOYHUKM (OPMHMPOBAHUS, HANPABICHUS MCIONb30BaHMA. Pacduer rmuiatexel 3a
BBIOPOCHI 3arps3HSIONIMX BEIIECTB B aTrMocdepy, cOpoc B BOJHBIE OOBEKTHI, HEraTHBHOE
BO3/ICHCTBUE HAa OKPYKAIOUIYI0 CpeAy IpU pa3MelIeHUH OoTXooB. IlpuHummnel ¢popmupoBaHus
CTaBOK IUIaTeXel 3a 3arps3HeHHe OKpykawled cpenbl. llpuMmeHeHune HHPOpPMAILMOHHO-
BBIUMCJIUTENBHBIX CHUCTEM MJI pacueTa SKOJIOIMYECKMX IIIaTeKed W aHajau3a BKIIAJOB
Pa3IMYHBIX JIEMEHTOB MPOU3BOICTBEHHO-XO03HCTBEHHOU CUCTEMBI B UX (DOpMHUpOBaHHE.

AHau3 3KOJIOT0-3KOHOMHUYECKOH 3()h()EeKTHBHOCTH OCYLIECTBICHHUS MPUPOITOOXPAHHBIX
MEpONpUITHA, pa3pabOTKW W BHEIPEHUS HOBOM TEXHUKH, OCYIIECTBIICHUS KalUTaIbHBIX
BioxeHui. ConepkaHue SKOJIOT0-3KOHOMUYECKOTO O0OOCHOBAHUSI WHBECTHIIMOHHBIX MPOEKTOB,
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UX KOMMepueckas, OmJDKeTHass M SKOHOMHYecKas 3(¢eKkTUBHOCTh. HeauckoHTHpyemble U
JMCKOHTUPYEMBIE MTOKA3aTeNN AKOJIOT0-9KOHOMUYIECKOH 3((EKTUBHOCTH, METOBI MX pacdera u
oOmacte mpuMeHeHHs. [lOHATHE CONMOCTABUMOCTH pa3jMYHBIX BapUAHTOB OJHOIEICBBIX U
MHOTOIIETIEBBIX  NPHPOJAOOXPAHHBIX  MepomnpuaTuii. Mertoasl aHamm3a 3(GGEKTHBHOCTH
OJTHOLIEJIEBBIX PECypcocOeperarnix U Cpeio3aluTHRIX Meporipuatuii. Cnennduka noaxona K
aHaJIM3y  9KOJIOTO-DKOHOMHYECKOH  3(QEKTHBHOCTH MHOTOLCJIEBBIX  CPEIO3AIIUTHBIX
MeponpusaTHidi. BnusHue pa3znuumnii B 00beMax NMpOU3BOACTBA MPOIYKIIMM Ha METOJbI OLIEHKU
9KOJIOT0-9KOHOMHYECKUX ITOKa3aTeNIei pa3InuHbIX BApHAHTOB TEXHUYECKUX PELICHUI. AHAIN3
HKOJIOTO-IKOHOMHUYECKONW  3(PPEKTHUBHOCTH TEXHHUYECKHX PpEIICHWH, HalpaBICHHBIX Ha
yAydIIeHHe KadecTBa NPOMYKUWH. AHAIM3  JKOJIOT0-d9KOHOMHUYECKoH 3ddextuBHOCTH
pa3IMYHBIX BApUAHTOB MHOTOLIENEBBIX  HPUPOAOOXPAHHBIX MEPONPHUSATHIA, CBS3aHHBIX C
KOMIUIEKCHOH IepepabdOTKON CBIPbs, CO3/JaHHEM MAaJIOOTXOJHBIX TEXHOJIOTUH, YTHIM3alueH
OTXOJI0B. BimsiHue pa3inuumii acCOpTUMEHTa MPOAYKIMM M €€ KayecTBa Ha COMOCTaBHUMOCTb
9KOJIOT0-9KOHOMHYECKUX TTOKa3aTeleH.
4 O0bEM y4eOHOH JUCHHUILINHBI

B 3auerHbIx B akanmem.
Bunbt yueOHOM pabOThI eUHHULIAX yacax
O0mas TpPyA0EMKOCTb JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
KonraktHas pa6ora (KP): 1,78 64,4
Jlexumn (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,89 32
Jlaboparopusie 3ausTus (J1ao0) 0,45 16
CamocrositesbHas padora (CP) 2,22 80
Buja xonTpossi: 3aueT/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3auerHbIX B actponom.
BI/II[BI y‘I@6HOI>i pa60TI>I €IUHHIIaX yacax
OO0mas TpPyA0EMKOCTb JMCHHMIIJIMHBI 110 Y4eOHOMY IIAHY 5,0 135
KonrakTHas patora (KP): 1,78 48,3
Jlexumn (Jlek) 0,44 12
[Tpaktnyeckue 3anstus (I13) 0,89 24
JlabopartopHsie 3ausTus (J1ao) 0,45 12
CamocrositeanHas pa6ora (CP) 2,22 60
Buja koHTpoJsi: 3aueT/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«OcHOBBI MUKPOOHOJIOTHH U OuoTexHosorun» (b1.B.18)

1 Heap AMCHUIIMHBI - W3y4YeHHE OMONOTUYECKUX CBOMCTB MHUKPOOPTaHU3MOB,
OTIPENIECTISAIOMNUX HMX POJIb B JBOJIOMUHM aTMOC(HEphI, y4acTHE B OMOTCOXMMHYECKUX ITUKJIaX
mpeBpalieHus B TPUPOJE YIiepoaa, a3zoTa, cepbl, ¢docdopa, xKeme3a; CaMOOUYHUIIAIOIIEH
CIOCOOHOCTH 3KOCHUCTEM, 3aKOHOMEPHOCTEM HCTOJIb30BAHUS MHKPOOPTaHU3MOB;
OMOTEXHOJIOTHYECKHUX CIIOCOO0B OUMCTKHU 3arpsI3HEHHBIX MPUPOIHBIX U TEXHOTCHHBIX CUCTEM.

2 B pe3yabTrare u3y4YeHHs] JAUCHMUILVIMHBI O00y4YamIIMiCi MO MporpamMmme
OakajaBpHaTa J0JIKEH

Obnadams CIETYIONTUMA KOMITETCHIIUSIMU:
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- CI0OCOOHOCTBIO UCTOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIIsl TOHUMAaHUS
OKpYysKaromiero Mupa u ssicauii mpupozst (OITK-3);

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIIEHCTBOBAHUH TEXHOJIOTMYECKHUX TPOLIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepekeHsl, MUHUMH3AIUHN BO3ICUCTBUS HAa OKPYKAIOIIYIO Cpely
(TIK-2).

3namo:

- OuoxuMuueckne M (HU3MOIOIMYECKHE CBOWCTBA MHUKPOOPIaHU3MOB (OakTepuii
uaHoOaKkTepHil, apxedakTepuii, BUPYCOB, OJHOKIETOYHBIX BOJIOPOCIIEH, MPOCTEUITNX, TPUOOB);

- TCHETHYECKHE 0COOEHHOCTH MHUKPOOPTaHNU3MOB, POJIb TUIa3MH/] B SBOJIFOLIMOHHBIX
mpoueccax,  3aKOHOMEPHOCTH  MOJM(UKAIMOHHOM M TEHETHYECKOW  HM3MEHYHUBOCTH
MHUKPOOPTaHU3MOB;

- MPOLIECCHI aJanTalllK, BIMSHUE TUIIOB €CTECTBEHHOTO OTOOpa Ha M3MEHYMBOCTD
HOMYJSUI, XapakTep  BIMSHUS  OKOJOTHYECKMX W TEXHOTCHHBIX  (aKTOpOB  Ha
MUKPOOPTaHU3MBI;

-OCHOBBI MEPHUOJANYECKOTO M HEIPEPHIBHOTO KYJIbTUBHUPOBAHUS, 3aKOHOMEPHOCTH OHO-
TEXHOJIOTHYECKHUX CIIOCOO0B OUMCTKHU 3arpsi3HEHHBIX MPUPOIAHBIX U TEXHOTCHHBIX CUCTEM.

Ymemy:

- OnpeAensiTs MOPQOIOTUI0O MHUKPOOPTaHM3MOB U OTHOIIEHHWE HX K pPa3HbIM
rpyImiaM, MUKpoOHYI0 00CEMEHEHHOCTh OOBEKTOB OKPYKAOIIEH Cpelbl U TEXHOTCHHBIX CPEJI;

- BBIICTISITh MUKPOOPTAaHU3MBI C OINpeNeIEHHBIMU (PU3UOIOTMYECKUM CBOMCTBAMU
METOZIOM HAaKONHUTEIbHBIX KYJIbTYP, BBIIEIATH YHCTBIE KYJIbTYPHI, ONPEACTSATh AKTUBHOCTH
OMOLMIOB U YYBCTBUTEIHHOCTH MUKPOOPTaHU3MOB K aHTHOUOTHKAM;

- TOTOBUTh THUTATEIbHBIE CpPEIbl M KyJIbTHBHPOBATH MHKPOOPTaHH3MBI B
CTAIlMOHAPHBIX YCIOBUSX;

- ompenenats  3(pQPEKTHBHOCTh  WUCIONB30BaHUS ~ MUKPOOPTAaHU3MOB  JUIS
OropeMenrauy 3arpsi3HEHHBIX MOYB U OYUCTKH BOJIBI.

Braoemy:

- OCHOBAMH MMKPOOHOJIOTUYECKOM TEXHUKH, METOJaMH MHUKPOCKOIHHU B CBETIIOM
1ojie, METOAaMH TIOATOTOBKM TPENapaToB Ui MHKPOCKOINHH, IIOATOTOBKOW TIOCYIBl |
NUTATENbHBIX Cpell AJs KyIbTUBUPOBAHUS MUKPOOPTaHW3MOB, METOJJaMU TIOCEBOB U IEPECEBOB
Ha JKUJIKKE U TBEP/IbIC MUTATEIbHBIE CPEIBL.

3 Kparkoe coaep:kaHue IMCHUIINHBI:

Beenenne B mpeamer. OOBEKTHI U METOJBI MHUKPOOHOJIOTHH, MHP MHUKPOOPTaHU3MOB,
oO1ue npu3Haku 1 pazHooOpasue. Poib B pupo/ie U NPakTUYECKOH e TeTbHOCTH.

buonorust  mpotuctoB  (MUKpoBOJOpocnu, rpuObl, mpocTeilmue,  OakTepuw,
IMaHOOAKTEepUH, apXeOAaKTepUM, BHUPYCBHI) : OCOOEHHOCTH CTPOCHMS KIETOK IMPOKApHOT U
DYKapHOT, MPHHIUIBI KIacCH(UKAIUK, OCOOCHHOCTH THTaHUS W OTHOIIEHHUS K YCIOBHUSIM
OKpykatomield cpensl. Ponb B mpupoze, 3HaYeHHE UM HCIOIb30BaHHE B OMOTEXHOJIOTUYECKHUX
nporeccax.

Poct u KynpTHUBHpOBaHME MHKPOOPTaHM3MOB. XHUMHUECKHH COCTAaB  KIJIETOK
MHUKPOOPTaHU3MOB. THIIBI MMUTaHUS MUKPOOPTAHW3MOB, TIOCTYIUICHUE THTATEIFHBIX BEIIECTB B
KJIETKy. BUABI M cOCTaB MUTATENbHBIX Cpel Ul KYJIbTUBUPOBAaHUS. MeETOABI OIpeaesieHus
aKTUBHOCTH poOCTa MHKpOOpraHu3MoB. CrocoObl  KyJIbTHBHPOBAaHUS:  TEPHOJHYECKOE,
HENpepbIBHOE, UMMOOMIIN3ALUS KIETOK.

Metabonn3m MukpoopraHu3moB. OOMEH BeLIECTB, KaK COBOKYIHOCTb pPEaKIIHi
aHabonmm3ma u karabonmuszma. TuIbl OMOIOTHYECKOTO OKHUCIEeHHs (adpoOHOE W aHa’pOoOHOE
JIIXaHUeE, Opo’keHue). AspobHoe OKHCJIEHHE OpraHUYECKUX cyOCTparos,
LEJUTIOJIO30COICPKAIIMX ~ MPUPOIHBIX  OMONMOJIMMEPOB,  YIJIEBOJOB, OEIKOB,  JIMIIHUJOB,
yraeBogopoaoB, C-1 coenunennii. [TonHOE OKMCIEHUE, HETIOTHOE OKHCIICHUE, TPaHC(HOpMAIIHsl.
OxucneHue HEOPraHMYECKHX CyOcTpatoB. AHa’poOHas TpaHchopMalyst OpraHHYECKUX
cybctpaToB (OpoxeHus, aHadpoOHoe npixa- HUE).OCOOEHHOCTH OaKkTepuanbHOTO (POTOCHMHTE3A.
Ponp B mpupome M MpakTHYECKOE 3HAYEHHWE HSTUX IPOLECCOB B OHOTEXHOJOTHH U
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IIPOMBILICHHOW DKOJIOTHH.

['eHernyeckue  acmeKkTbl ~ MHUKPOOPraHM3MOB. ['@HOM  JyKapHOTHYECKUX U
MPOKAPUOTUYECKUX OPTaHU3MOB. Poib m1a3Mu1 B 3BOJIFOIIMOHHBIX MPOIIECCaX, 3aKOHOMEPHOCTH
MOIM(PUKAIIMOHHON U TeHEeTUYEeCKOH U3MEHYMBOCTH MUKPOOPTaHU3MOB, MIPOLIECCOB aJaNTallly,
BIUSTHUSL THUIIOB €CTECTBEHHOTO OTOOpa HAa HM3MEHYMBOCTH MOIMYJNSIHMA, XapaKTep BIUSHUSL
9KOJIOTHYECKHUX U TEXHOTEHHBIX (DAKTOPOB Ha MUKPOOPTraHU3MblL. [[pHHIIUITBI METOOB CENEKINN
MUKPOOPTaHU3MOB. OKOJIOTHSI MHKPOOPTaHM3MOB. PacmpocTpaHeHne MHKPOOPTraHU3MOB B
MPUPOJIHBIX U TEXHOTCHHBIX Cpefax. Y4yacTHe MUKPOOPraHU3MOB B OMOTCOXUMHUYECKHUX IMKIIaX
MIPEeBpaICHAU B IPUPOJIE YIIIepoia, a30Ta, cepsl, hocdopa, xeneza. PopMbl B3aUMOOTHOIICHUN
MHUKPOOPTaHU3MOB.

Ponb MHUKPOOPTraHU3MOB B mporeccax CaMOOOYHIIICHHUS MPUPOTHBIX
cpen.3aKOHOMEPHOCTH OMOTEXHOJOTHYECKHX CHOCOOOB OYUCTKHU 3arps3HEHHBIX MPHUPOAHBIX U
TEXHOTE€HHBIX CUCTEM ( ITOYBBI U BOJIBI).

4 O0beM y4eOHOH JUCHHUILINHBI

B 3aueTHBIX B akagewm.
Bunasr yue6HOM paboThI eIMHHIAX qacax
OO0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY IJIAHY 5,0 180
Konrakthas pa6ora (KP): 2,22 80,4
Jlexmu (Jlek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,44 16
Jlaboparopusie 3ausTus (J1a0) 0,89 32
CamocrositesbHasi padora (CP) 1,78 64
Buja konTpoJisi: 3auet/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3auerHbIX B actponom.
Bunasr yue6HOM paboThI e IMHHUIAX yacax
O0mas TpPyA0EMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 135
KonraktHas patora (KP): 2,22 60,4
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,44 12
Jlaboparopusbie 3ausTus (J1ab) 0,89 24
CamocrositesbHas padora (CP) 1,78 48
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanus padoveil NPOrpaMmbl AUCHUNIIHHBI
«Ikogornyeckuit MouutTopunr» (b1.B.19)

1 Ieab IMCHUNJIMHBI - TOJYYCHUE CTYACHTAMU 3HAHUN B OOJACTH JKOJOTHYECKOTO
MOHHMTOPHHTA KaK CIICIHATbHOW HH()OPMAIIMOHHONW CUCTEMBI - CHCTEMBI HAOJFOICHUS W aHAJTH3a
COCTOSTHUS IPUPOJHOMN CpENbl, B TIEPBYIO O4Yepeb 3arps3HeHuil u 3pPeKToB, BHI3BIBAEMBIX UMHU
B Omocdepe.

2 B pe3yabTare u3yyeHHs THCHUILIHHBI 00y4alOLIUiics MO MporpaMmMe 0akajiaB-
pHaTa J0JKeH:

Obnaoams cnenyromumu npodeccruoHanbHbiMU kKomrnerennusmu (I1K):

- CIOCOOHOCTBIO HCITOJIB30BaTh COBPEMEHHBIC HH(OPMAIIMOHHBIC TEXHOJIOTHH,
MIPOBOJIUTH 00pabOTKY WHGOpPMAIMU C HUCIOJIB30BAaHWEM IMPHUKIATHBIX MporpaMM U 0a3
JAHHBIX N7 pacdyeTa TEXHOJOTHYECKHX MapaMeTpoB OOOPYIOBaHHMS W MOHHUTOPHHTA
npupoaubix cpex (IK-3);

- CTIOCOOHOCTHIO MIPUMECHSITh COBPEMEHHBIC METOIbI WCCIICTOBAHHSI
TEXHOJIOTHYECKHX MPOILIECCOB U MPUPOJIHBIX CPEll, UCIIOIB30BAaTh KOMIIbIOTEPHBIE CPECTBA
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B Hay4HO-HcCIenoBarenbekoi padore (ITK-14).

3nams:

- TpeOOBaHUS JCWUCTBYIOIIETO 3aKOHOAATENbCTBA B YacTH HKOJOTHYECKOTO
MOHUTOPHHTA;

- OCHOBHBIC HCTOYHHMKH TMOCTYIJICHHS 3arps3HSIOIIMX BEHIECTB B OOBEKTHI
OKpYKarolleH Cpeibl;

- OPUHLUIBL  [POEKTHUPOBAHUSA  MPOrpaMM M METOMOB  HKOJOTHMYECKOro
MOHUTOPHHTA.

Ymemu:

- HCIOJIb30BAThTEXHUUECKUE CPEICTBA SKOJOIMUECKOr0O MOHUTOPUHTA, ITOKa3aTeIn
OLIEHKH COCTOSIHUSL OKPY’KaIOLIeH Cpelibl, MPOBOAUTH HEOOXOAUMBIE PACUETHI C UCHOJIb30BAHUEM
COBPEMEHHBIX TEXHUYECKHX CPE/ICTB;

- BBINOJIHATE MaTEMAaTUYECKOE IUIAHUPOBAHHE HKCIEPUMEHTAa U 0OpaboOTKy ero
PEe3yJbTATOB C LIEBI0 ONTUMH3ALMU IPOTPaMM HKOJIOTHYECKOT0O MOHUTOPUHT .

Braoemy:

- HaBBbIKAMU IPOEKTUPOBAHUS CXEM IKOJIOTHYECKOT0 MOHUTOPUHTA;

- aHamM30M  (AKTUYECKOro MaTepuaja IpU OpraHU3alUM  HKOJOTHYECKOTO
MOHHUTOPHHTA, aHATU30M COCTOSIHHS 00BEKTOB HAOIIOCHUSI.

3 Kparkoe cogepxxanne JUCHHUIIHHBI

Knaccugukanuss BUJOB M HampaBiIeHUH AEATENBHOCTH cucTeM MoHuTopuHra. CoBpe-
MEHHBbIE MIPEJCTABICHUSI O MOHUTOPUHIOBBIX CUCTEMaX - MH(POPMALMOHHBIX CUCTEMAaX, BBINOJ-
HSIOIIME 3a7ady HAOMIOACHUS, OLEHKH M MPOTHO3UPOBAHMS COCTOSHHSI MPUPOTHBIX cpenl (Tmac-
CUBHBI MOHUTOPUHT).

OcHOBHBIE 33]]a4¥ ¥ OCHOBHBIE ITPUHLIUIIBI OpraHu3aiy [ ocy1apcTBEHHON CHCTEMBI Ha-
omonennit (I'CH), I'moGanbHO# cucTtembl MOHUTOpUHTA oKpyxatomei cpensl [CMOC/GEMS.
KoHTakTHBIE U TUCTAaHIIMOHHBIE METOAbI HAOIIOEHUH (J1a3epHBIA, a9POKOCMUYECKUH MOHHUTO-
PHHT).

Mertoabl npo6ooTOOpa, MPOoOONOATrOTOBKH, aHaIU3a U 00pabOTKH JaHHBIX B 3aBUCHMO-
CTH OT paccMarpuBaemMoro maciraba. ['eorpadus HCTOUHUKOB U pacoIOKEeHUE TOCTOB HA0JI0-
JICHUM.

[Tpo6ooTOOp M MPOOONOArOTOBKA - BaXKHEUIIINN aCIEKT aHATUTHUECKON XUMHH IPUPOI-
HBIX cpell, OTJINYAIOIUXCS BapuabeIbHOCThIO, MHOTOKOMIIOHEHTHOCTBIO, allpUOPHON Hempea-
CKa3yeMOCTBIO BEIIECTBEHHOTO COCTaBa, a TAaK)X€ YpPE3BBIYAHO MaJbIMH OIPEIesIIEMbIMU
KoHIeHTpauusimu. Crneunduka npob6oordopa Hpu B3STHH NMPOO Ta30B, BOJAbI, OMOTHYECKHUX
arieMeHTOB. ONTUMH3AIINS CXEMBI aHAJTN3A.

Metoabl U cpeAcTBa aHaidM3a OOBEKTOB OKpYyKarouie cpeabl. MeToabl OHOaKKyMyJIs-
¥, OMOMHINKAIINN U OMOTECTUPOBAHHS. DJIEKTPOXUMHUYECKHE METObI aHam3a. OnTHUecKue
MeTo/bl aHaiu3a. ['a30KUAKOCTHAs XpoMaTorpaduu ¢ CEIeKTUBHBIMH JIETEKTOPaMH, IIPUMEHE-
HUE XpOMAaTO-MacC-CIEKTPOMETPHH HHU3KOTO pa3pemieHus ¢ KBaJpYyNOJbHBIMA Macc-
nerekropamu. CepHifHble Ta30aHATN3aTOPbl, OCHOBAaHHBIE HA KOHIYKTOMETPHUYECKUX, KOJIOpH-
METPUYECKUX, TOTEHIIMOMETPHUECKUX METOAax aHanmu3a. [IpuOopsl 1 METOABI TMCTAHIIMOHHBIX
Ja3epHBIX U3MEPEHUH.

4 O0bEéM y4eOHOH JUCHHIINHBI

B 3aueTHbIxX B akanmem.
Bunbt yueOHO paboThI e TUHHIIAX qacax
OO0mas TpyA0eMKOCTh JHCHHUIIIMHBI 110 Y4eOHOMY IJIaHY 5,0 180
KonTaktHas padora (KP): 1,33 48,4
Jlexmn (Jlek) 0,89 32
[Ipaktuueckue 3austus (I13) 0,44 16
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IIpooonsicenue mabauyvl

B 3aueTHBIX B akagewm.
BI/II[BI y‘-IC6HOI>i pa6OTH €IUHHUIaX gyacax
CamocrositesibHas padora (CP) 1,67 60
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 1,0 K3aMeH
(35,6)
B 3auerHbIx B actponom.
BI/II[BI y‘-IC6HOI>i pa6OTH €IMHHUIaX yacax
OO0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IUIAHY 5,0 135
KonraktHas pa6ora (KP): 1,33 36,3
Jlexmn (Jlek) 0,89 24
ITpakTnueckue 3anstus (I113) 0,44 12
CamocrositesbHasi padora (CP) 1,67 45
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«Xumus okpy:xkawmeii cpensn» (51.B.20)

1 Heap nucuunauHbl - GOpMUPOBAHUE KOMILJIEKCA CHCTEMaTU3UPOBAHHBIX 3HAHHIMA
0 XHMHYECKHX DJJIEMEHTaX M WX COCJAMHCHUAX, a TaKKe 3aKOHOMEPHOCTSX, KOTOPBIM
MOIYUHSIOTCS pa3InYHbIe XUMUYECKUE PEaKIIMU MEX/y BEIIECTBAMU B OKPYKAIOIIEH cpeie.

2 B pe3yabTare wu3ydyeHus JUCHUIUIMHBI OOyYalOIIUiicd MO mporpaMmme
OakajaBpHATA J0JIKEH

Obnadams cnenyrouuMu mpodeccuoHaibHbiMU kKommneTeHIusMu (I1K):

- CMOCOOHOCTH y4acCTBOBATh B COBEPILIEHCTBOBAHMH TEXHOJIOTUYECKUX MPOIECCOB C MO3U-
[IUHA SHEPro- U pecypcocOepexeHrss, MUHUMHU3AIUA BO3JACHCTBUSA Ha OKPYKAIOIIYIO Cpeay
(TIK-2);

- TOTOBHOCTH OOOCHOBBIBATh KOHKPETHBIC TEXHHUYECKUE PEIICHUS IPH pa3paboTKe TEXHO-
JIOTUYECKHUX TPOIECCOB; BHIOUpATh TEXHHUECKHUE CPEJCTBA U TEXHOJIOTMH, HANpaBICHHBIE Ha
MHUHHMH3AIUIO aHTPOITOTEHHOTO BO3/ICHCTBHS Ha oKpyskatomryto cpeny (I1K-5);

- TOTOBHOCTH M3y4YaTh HAYYHO-TEXHUUYECKYIO MH(POPMAIINIO, aHATU3UPOBATh OTEUECTBEH-
HBIN ¥ 3apyOSIKHBIN OMBIT M0 TeMaTuke ucciaepoBanuii (ITK-13);

3nams:

- CTPYKTYpY Onocdepsi;

- cnenupuIeckie 0COOCHHOCTH CTPOEHHS W XUMHYECKOrO COCTaBa aTMOCQeEpsl,
ruapocdepsl U TUTOChHEpPHI;

- XUPATHHYIO YUCTOTY KUBOTO BEIIECTBA;

- HEpa3phIBHYIO CBS3b YEJIIOBEKA, KaK TPEJICTABUTENs >KMBOTO BEIIECTBA, C
MaTepuaIbHO-IHEPreTHUECKUMHU TTpolieccaMmu Ouocgepsr,

- OCHOBHBIE MMPUPOJIHBIE MEXAHU3MBI, OTIPEIEIISIFOIINE €€ YCTONINBOCTb.

Ymemn:

- TMPOTHO3WUPOBATH IIOCIICJICTBUS HETAaTHBHOTO aHTPOIOTEHHOTO BO3JCHCTBHS HA
OPUPOJHBIE MEXaHU3MBI, OMPEACISAIONINe YCTOMYUBOCTh Ouocdepbl U, Kak CIEICTBUE,
OKa3bIBAIOIIME HEOIArompusaTHOE JEWCTBHE HAa HACTosIIee W Oyaymiee MOKOJICHHS
YeJI0BEUYECTRA.

Braoemy:

- COBPEMEHHBIMHM TMPEACTABIECHUSIMU O MHUTPAUU M TpaHCPOpMAUH XUMHYECKHX
AJIEMEHTOB U UX COeIMHEHHMH B atmocdepe, ruppochepe U BEpXHUX CIOSX JUTOChEpHl MOJ
BO3/JICIICTBMEM  MPOIIECCOB  pacceMBaHMs UM  KOHIIGHTPUPOBaHUS,  OOYyCIaBIMBAEMbBIX
CYIIECTBYIOIUMHU (POPMAMHU TBUKCHHS MATEPH;
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- HaBBIKAMHU aHaJIHM3a HAYYHO-TEXHHUYECKON MHQpOpMAIMU B 00JacCTH XUMHH OKpYKalo-
men cpeipl.

3 Kpartkoe coaep:kanue JUCUHINIUHBI

Beeoenue. CoBpeMeHHbIE MIPEJICTABICHNUS O BOSHUKHOBEHUU BcelleHHOo# U Ku3HU Ha
wiadere 3ewd. CUMMETpUsS M acUMMETpHUsl OKpyKarouero mupa. IloHarne XupaibHOU
YUCTOTHI OMOCHEPHI.

Qusuxo-xumuueckue npoyeccol 8 ammocgepe. CoctaB atmochepsl, coiepkaHiue MUKPO
u makpo npumeced. DopmupoBanue noHochepsl 3emau. O30H B atmocdepe. Ilpomeccs
oOpa3zoBanus u rubenu ozoHa. [loHsATHE "HYyJEeBOro HUKIA" 030HA, MPUYMHBI €O HAPYIICHUS.
[IpyuvHBl ¥ TIOCHEACTBHUS BO3HUKHOBEHHS O30HOBOW "mpipbl" Hag AnTapktupoi. [Ipornos
COCTOSIHUSI 030HOBOTrO ¢josi. [IyTh yMeHbLIEHUSI aHTPOIOIN€HHOrO BIIMSHUS HAa O30HOBBINA CJIOU
IIaHeThl. MexayHapoaHOe COTPYJHHUYECTBO B OOJACTH M3YYEHHS W OXPaHbl O30HHOTO CIIOS.
XuMHUECKue TMpeBpamieHust B Tponocgepe. Kunernueckne mapamerpbl MPOLECCOB OKUCICHUS
npumeceidl. OOpa3oBaHHs CBOOOIHBIX pPAJAMKANOB, WX pOJb B Ipolieccax TpaHchOpMaluu
npumeceil B Tponocdepe. [lytn mocTymieHus u croka coeAMHEHUI cepsl U a3zora. [Iporecch
CYXOro U MOKpOTo ocaxkJeHust mpumeceil. OCOOEHHOCTH MPOIIECCOB EPEHOCA COSAUHEHUN CEPhI
U azota B Tporocdepe. OpraHndeckue coequHeHus: B arMocdepe. VICTOYHUKN TOCTYIUICHUST U
CTOKa opraHmyeckux coemuHeHuil. IIpomeccol TpaHchopmanuu OpraHUYeCKUX COSAMHEHUN B
tponocdepe. AucnepcHsie cucteMsl B atmocepe. TemrnepaTypHble HHBEPCHH M yCTOMYMBOCTh
atMoceppl.  OcobGeHHOCTH mNpoTekaHuss (OTOXMMHUECKUX pEeakluid B BO3AyXE TOPOJIOB.
OO0pa3oBaHue 030Ha, NEPOKCUALIETHIIHUTPATA U €ro roMoioros. CXoACTBO U pa3ivyue MNpUYUH
oOpazoBanusi cmora B Jlonmone u Jloc-Anmxkenece. OcoOeHHOCTHM cocTaBa BO3AyXa B
nomMemieHusx. Paguanmonnsni O6anmaHc mmaHetsl. [lapHukoBwiii  3¢dexT. [lapHUKOBBIE Ta3bl.
[IpyurHBl U BO3MOXKHBIE  TIOCJIEJACTBUS YBEIWYEHUs KOHILIEHTPALMU IAapHUKOBBIX Ta30B B
atMocdepe. Anpbeno 3emnn. BausiHue aspososieir Ha kiauMmar. [lonsitme “‘anepHas HOYB,
“saepHas 3uma”. [Ipobrema coxpaHeHus: KIMMaTa U €€ MeKIyHapOHbIe aCIIEKTHI.

Qusuko-xumuueckue npoyeccvl 6 uopocghepe. I'MIpoIOTUUECKUN LUK U CTPOCHUE
ruapocdepbl. AHOMaIbHBIE CBOWMCTBA BOJbI. OCHOBHBIE BHJBI MPUPOJHBIX BOA M CIOCOOBI MX
kinaccupukanuu. dopmMupoBaHHE cOCTaBa MPUPOJIHBIX BOA. [ J1aBHbIE aHWOHBI U KAaTHOHBI.
Oprannueckue BeUIeCTBa B IPUPOJIHBIX Bojax. PacTBopumocTs ra3os. Kpurepun ycTolumBoCcTH
MuHepasoB. JKeCTKOCTh M WIENIOYHOCTh MPHUPOAHBIX BOJ. 3aKHUCIEHHE BOJOEMOB. DBOJIOIMS
XMMHYECKOro cocTaBa okeaHa. ConeBoil OanmaHc okeaHa. [J1aBHblE KOMIIOHEHTHI M COJIEBOU
coctaB Boj okeaHa. 3akoH Jlutmapa. COJ€HOCTP M 3aKOHOMEPHOCTH €€ paclpeiesieHus B
okeaHaX. OKHCIMTEIbHO-BOCCTAHOBUTENBHBIA  MOTEHLIMAN NpUpoAHbIX BoA. Ilonsrue pe.
I'pannns! ycroiunBocTH BOAbl. BiausHue pH u pacTBOPEHHOro KMCIOPOJa HA OKUCIMTENIBHO-
BOCCTAHOBUTEJIBHBIM NMOTEHIMA U 3HayeHue pe. Juarpammel pe - pH 118 MoaenbHbIX U
npUpoaHbIX cucteM. Penokc-OydepHocTs mnpupoaHbix BoA. CTpaTuduKanus HOPUPOHBIX
B0J1I0eMOB. OJUTOTPOQHBIE U IBTPOPHBIE COCTOSAHUSA BOAOEMOB. OCOOEHHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX MPOLIECCOB B OJIUTOTPOGHBIX M 3BTPO(HBIX BojoeMax, okeaHe, UepHom
Mope. KuHeTnka OCHOBHBIX OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB B MPUPOIHBIX
BojioeMax. Pepokc-mporeccsl ¢ y4yacTHeM MEepeKHCH BOJOpPOAa M CBOOOJHBIX paJUKaJIOB.
Hcrounnku oO6pa3oBaHus MEPEKUCH BOIOPO/Ia U CBOOOTHBIX pajuKaioB B BojoeMax. [Iporeccho
KOMIUIEKCOOOpa3oBaHusi B NPUPOJAHBIX Boaax. KomrmekcooOpa3oBarenu MNPUPOIHOTO U
AHTPOIIOTEHHOTO MPOUCXOKAeHUA. ['uapaT MeTaHa B MOpsIX.

Qusuko-xumuueckue npoyeccol 8 1umocgepe. CoBpeMEHHOE MPECTABIEHUE O CTPOCHUU
auTocqepsl U 3JIEMEHTHOM COCTaBe 3€MHOW KOpbl. ['OpHBIE MOpPOABI W MOPOA0OOpPa3yIOIINe
muHepainsl. [Iponeccsl BbIBeTpuBaHHUA W TouBOoOOpa3oBaHus. I[louBooOpa3zyromue (HakTOpbI.
CoBpeMeHHOE Tpe/ACTaBICHUE O MOYBE, TEPMUHBI W ompeneneHus. llouBeHHBIH MPOQuUIb,
MOYBEHHBIM TOPU3OHT. Du3nyeckue CBOMCTBA MOYB. TBepjas 4YacTh MOYBBI. MeXaHHYECKUE
AJIEMEHTHl TOYBBL. Braro€éMkocTh U BO3AYXOEMKOCTh MouBHL Kiaccudukanus mous mo
MEXaHUYECKOMY COCTaBy. XMMUUYECKHUU COCTAB M CBOMCTBA MOYB. DJIEMEHTHBIM COCTaB MOYBBHI.
Oprannueckue Bemectsa B nouse. ['ymyc. ®dpakunonsslii coctaB rymyca. ['yMHHOBBIE U
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¢byneBo- kucnotel. ['ymuH. OpraHoMuHepanbHbIe COCIUHEHHS TMO4YBBL [lormoTurensHas
COCOOHOCTh, MOYB. [loYBEHHBIN DOIJIOMIAIOMMIT KOMIUIEKC. VOHHBIE OOMEH B IIO4YBE.
OOMeHHbIe KaTUOHBI TT0YB. EMKOCTH KaTHOHHOTO 0OMEHa. 3acoIeHUE TTOYB, MPUYUHBI U METO/IbI
060pbrObI. KHCITOTHOCTH U 1IETOYHOCTh MOYB. AKTyallbHas U MOTEHIMAIbHAS KUCIOTHOCTh MOYB.
[TprunHbl 3aKuciIeHuss TOYB U Mepbl 00prObl. CoenuHenus: azota U (ocdopa B MOYBEHHOM
cnoe. Tpanchopmanus coenuHeHuii azora u ¢ocdopa B mouBeHHOM cioe. ['mapar meraHa Ha
KOHTHHCHTAX.

Qusuko-xumuyecKue npoyeccvbl Ha NYMAX MUSpayuu 8peoHvlX eeujecme 6 ceocgepax.
[lonsiTie O mpomeccax MUrpalMy d3JEMEHTOB, WX KOHIICHTPUPOBAHUS M paccesHUs B
OKpyXkaromiel cpene. buoreoxumuueckue Oapbephl. [loHsTHE O KpyrooGopoTax BELIECTB B
npuponae. Buabl kpyroo6opotoB. ['mobanbHbie KpyrooOopoTsl a3ora u (docdopa B mpHUpoOJE.
OcHoBHBIE OTJINYUSI KPYTOOOOPOTOB a30Ta U (ocdopa. BiausHue aHTpONOreHHON NeATeIbHOCTH
HAa Kpyroobopotel azora u ¢ocdopa. OCHOBHBIE IKOJIOTHUECKHUE MPOOIEMBI, CBSI3aHHBIC C
HCIIOJIb30BaHUEM a30THBIX U QochOopHBIX yI0OpeHUll B CeIbCKOM X035iCTBE. PaquoHyKiIuab! B
OKpy>Karolen cpene. EcrecTBeHHbIE HCTOYHUKH paauanuu. VICTOUHUKH paauanuu, CO3JIaHHbBIC
yenoBekoM. Oco00 oracHble aHTPOIIOTeHHbIE OpraHndeckue coennuenus. HedTs 1 mpoaykThl ee
nepepaboTku. XIIopcoaepiKalliue OpraHuYecKue coeamHeHus. [Iporeccel Tpancopmamuu U
MyTH MUTPAIMN 0CO0O0 OMACHBIX OPraHUYECKUX coeAMHEHUN B Omocdepe. Tsokenbie MeTamibl U
UX COCMHEHUs B OKpyxaromeil cpene. [lyru nocrymienus B 6uocdepy. [Iponeccsr xumudeckoit
TpancopMalliil COEAMHEHUN TSOKENbIX METaIOB B OKpyxkawied cpene. McTounuku
MOCTYIJICHUSI CYMIEPIKOTOKCUKAHTOB B OPTaHU3M YEJIOBEKA.

3axnouenue. Aunanu3 Haubolee CIOXKHBIX, TPEOYIOUUX JAIbHEUIIEro U3yYeHHs
po0JIeM XUMHUHU OKPYXKAIOIIEH CPE/Ibl.

4 O0beM yueOHOI TUCIUIIIHHBI

B 3aueTHEBIX B akanewm.
BI/II[BI y‘I@6HOI>i pa60TI>I €IUHHIIaX yacax
OO01mas TPyA0eMKOCTh THCHHUIIIMHBI N0 Y4eOHOMY IJIaHY 3,0 108
KonTaktHas padora (KP): 1,33 48,2
Jlexium (Jlek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositenbHas padora (CP) 1,67 59,8
Bua koHTpoOJIsA: 3aUeT/IK3aMeH 3ayeT ¢
OLIEHKOH
B 3auerHbIX B actponom.
Bunasr yue6HOM paboThI e IMHHUIAX qacax
OO01mast TpyA0eMKOCTh THCHUTIJIMHBI 110 Y4eOHOMY TIaHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexiuu (Jlek) 0,44 12
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP) 1,67 44,85
Bua koHTpoOJs: 3a4UeT/IK3aMeH 3ayeT ¢
OLIEHKOH

AHHOTaIus pado4yeld MIPOrpaMMbl JUCHHUILJINHDBI

«JJIeKTHBHBIE IUCHUIUITHHBI 10 (pu3nuecKkoii KyabType u cnopty» (b1.B.21)

1 Ieab AMCHUIUIMHBI — OBJIAJICHHME CUCTEMON INPAKTUYECKUX YMEHUH M HaBBIKOB,
00€ecTeunBarOMX  COBEPIICHCTBOBAHUE  IMCHUXO(U3UYECKUX  CIIOCOOHOCTEH;  pa3BUTHE
CHOCOOHOCTEH HMCMONb30BaTh pa3zHooOpasHble (OpMBI (U3NYECKOH KyIbTYphl, CIOpTa W
Typu3Ma JJii COXPaHEHHUsI M YKPEIJICHUS CBOEro 3J0pPOBbsi M 370POBbsl CBOMX OJM3KUX B
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MOBCEHEBHOM XH3HU U NMPO(ECCHOHAIBHONW AEATENIbHOCTH; (OPMHPOBAHUE MOTHBALMOHHO-
[EHHOCTHOTO OTHOIIEHHUS K (U3NYECKON KYyIbType, (U3NYECKOMY COBEPUICHCTBOBAHUIO H
CaMOBOCIIMTAaHHUIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 »KU3HU; OOyYCHHE TEXHHYECKUM U
TaKTUYECKUM ITPUEMaM OJIHOT'O U3 BUJOB CIOPTA.

2 B pesyabrare wu3y4YeHHs] JMCHMIUIMHBI OO0y4Yaloluiicd 10 Mporpamme
0akaJjlaBpuaTa J0JIKeH:

Obaaoams crnienyromumu o0mekyasTypHbiMU (OK) KOMIETCHIHSIMH:

—  CIIOCOOHOCTBH K caMOOpraHu3aiuu u camooopasoBanuio (OK-7);

—  CIOCOOHOCTH HCHOJIB30BaTh METOABI M CPEACTBA (DU3MUECKOH KyJIbTYpBI ISt

obecrieyeH s TOJTHOLICHHOM COIMAIbHOI U mpodeccuonanbHoi aesirenbHocTy (OK-8).

3namy:

—  Hay4YHO-TPAaKTUYECKHE OCHOBBI (PH3UUECKOM KYIbTYpHI U CIIOPTA;

—  COIMAJIBbHO-OMOIOTHYECKUE OCHOBBI (DU3MUYECKON KYJIBTYPHI M CIIOPTA;

—  BJIMSIHME O3JJOPOBUTEIBHBIX CHCTEM (DHU3MUECKOrO BOCIMTAHUS Ha YKpEIUIEHHE

3II0POBBSI, TPOPHIAKTUKY TPOPECCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIYCK;

— crnocoObl  KOHTPOJS W ONEHKM (PU3UYECKOro Ppa3BUTHS U (PUIUYECKOM

MIOATOTOBJIEHHOCTH;

— TpaBuiia U CHOCOOBI IJIAHUPOBAHUS UHJMBUYaIbHBIX 3aHATHHA PA3IMYHON 1I€JIEBOM

HaIlpaBJIEHHOCTH;

— cnoprusHble Tpaguuun MXTU-PXTY um. /1.1. Menneneesa.

Ymemn:

—  BBINOJHITh UHIUBUAYAIBHO MOJO0OpPAHHBIE KOMILIEKCHI M0 (PU3UYECKON KYIbType U

pa3IMYHBIM BUJAM CIOPTA;

—  OCYILECTBJIATh CAaMOKOHTPOJb 3a COCTOSIHUEM CBOEr0 OpraHu3Ma M coOJroaaTh

MIpaBWJIa TUTUEHBI U TEXHUKU O€30MacHOCTH;

—  OCYIIECTBJISITb TBOPYECKOE COTPYIHHUYECTBO B KOJJICKTUBHBIX (opMax 3aHATUIH

¢u3nvecKoil KylIbTypoil U CIOPTOM;

—  BBINOJHSATH IPUEMBI 3aLIUTHl 1 CAMOOOOPOHBI, CTPAXOBKU M CAMOCTPAaXOBKH.

Braoemw:

— CpeICTBAaMM M METOJaMH YKpEIUIeHUs MHIMBUAYaJIbHOTO 3/10pOBbS, (U3NUYECKOTO

CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM  YpOBHEM  ()M3MYECKOM  IMOJATOTOBICHHOCTH, HEOOXOAMMBIM  JUIS

Ka4yeCTBEHHOI'0 YCBOEHHsI MPO(eCcCHOHANBHBIX YMEHUI 1 HaBBIKOB B IpoLecce 00ydeHus

B By3e, i oOecnedyeHHs [OJIHOIEHHOM COLMaIbHOW U  MNpoQecCHOHANbHON

JesITeIbHOCTH MOCTIe OKOHYaHUs y4eOHOTO 3aBE/ICHHS;

—  TEXHUYECKUMH U TAKTUYECKMMU HaBBIKAMH B OJHOM U3 BUJIOB CIIOPTA.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Kypc muciumummHbel «JJIeKTHBHbIC IMCHUILIMHBI 10 (u3MYecKol KyJbType H
CIIOPTY» peajn3yeTcs yepe3 BapuaTUBHBIA KOMIOHEHT (JIEKTUBHBIN Mo/yIb) 328 akaj. yacos /
246 actp. yacoB (BHJ CIOpTa MO BBIOOPY CTyIEHTa), B 3aU€THHIC €IMHUIBI HE MEPEBOIMTC,
ABJIIE€TCS 0053aTEIbHBIM IS UCIIOJIHEHUS TIPU OYHOU (hopme 00yUeHUs..

IIporpaMMa paccuMTaHa Ha HM3y4YEHHE AUCLHUIUIMHBI «JIeKTHBHBbIC NUCHHUILUIMHBI 110
(pu3uyeckoii KyJbType W CHOPTY» B TEUYEHHE IIECTH CEMECTPOB M IIPENIoJiaraer, 4To
oOyyaromuecsi MMEIOT TEOPETUYECKYIO IOATOTOBKY B OOJACTH IUCHUILIMHBI «DHU3nuecKas
KylIbTypa M CIOPT», 3aKaHUMBAaETCA 3aue€TOM B KOHIE Kaxzaoro ceMectpa. KoHTpoib
YCIIEBAEMOCTH CTYACHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEHTUHIOBOM CHCTEME.

IIpakTuyeckue 3aHATHS.

[IpakTryeckuii pa3aen mporpaMMbl pearn3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSX B
y4eOHBIX TPYIITax Mo o0IIei (U3HNIECKON MOATOTOBKE MIIH 110 BEIOPAaHHOMY BHY CIIOPTA.

[IpakTuyeckue 3aHATHS TOMOTalOT NPUOOPECTH OMBIT TBOPUECKOW MPAKTUYECKOM
NEeSITEIbHOCTH, Pa3BUBAIOT CAMOCTOSITEIBHOCTh B (PM3WYECKOM KyJIbTYype M CHOPTE B IIENAX
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JOCTHKEHUS  (PU3UYECKOTO COBEPIICHCTBA, TIOBBIIIAIOT YPOBEHb (DYHKIMOHAIBHBIX U
JIBUTATEIILHBIX CIIOCOOHOCTEH, HAITPAaBICHHO ()OPMUPYIOT Ka4eCTBA M CBOMCTBA JINYHOCTH.

[IpakTuyeckuii paszen BKIOYaeT B ceds moapasfensl: 1o oOlmed (uzndeckoi
noaroToBke (ODII) u cnenuanpHOM Gu3nUecKol MOAroTOBKE 1Mo Buaam cropra (CDII).

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  0a3MPYIOTCS HA  IIUPOKOM  HCIOJIH30BAHUHU
TEOPETUYCCKUX 3HAHWN W METOJUYECKUX YMEHHH, Ha TPUMEHEHUU Pa3HOOOPA3HBIX CPENICTB
(bu3MUeCcKOil KyIbTYpHI U CIIOpPTA.

Yaensiercss BHUMaHUE BOINPOCAM IPOBEJCHHS COPEBHOBAaHWH (IIpaBHJa COPEBHOBAHWUM,
crcTeMa PO3BITPHILICH, ONIpeieieHue modeauTesnel, 000py0BaHHE U HHBEHTAPh).

Kputeprem ycrnenrHoCTH OCBOCHHUSI YUEOHOTO MaTepHalia SBISICTCS SKCIEpTHasl OlECHKA
IPENoIaBaTessl, YUUTHIBAIOIIAS PecyiApHOCHb NOCeujenus 00A3ameNbHbIX Y4eOHbIX 3aHAMULL,
BBINTOJIHEHUE YCTAHOBIICHHBIX Ha JaHHBIA CEMECTP KOHTPOJIBHBIX HOPMATHBOB (TECTOB) OOIIeH
(GU3MYECKON U CHOPTHBHO-TEXHUYECKOW TMOATOTOBKH Ui OTICNBHBIX TPYII Pa3THIHON
CTIIOPTUBHOM HATIPABJICHHOCTH.

Moayap 1. OcHOBBI IOCTPOEHHSI 0310POBUTE/ILHONH TpeHUpPOBKH. Teopernyecko-
MeTOANYeCKHEe OCHOBBI (PU3HYECKOH KYJIbTYPHI U CHOPTA.

1. O310poBuTENbHAS HANPABICHHOCTh — KaK BOKHEHIITUI MPUHIUI CHCTEMBI (PHU3UIECKOTO
BOoCIIMTaHUs. OCHOBBI IOCTPOEHUS 030POBUTEIBLHON TPEHUPOBKHU.

2. @U3KyIbTYPHO-03J0OPOBUTEIBHBIE METOIUKU U CUCTEMBI.

3. OneHka COCTOSIHMSI 3/0pOBbSI M (PM3UYECKOM IOATOTOBIEHHOCTH 3aHHUMAIOIIHUXCS

(bu3nyeCcKOi KyIbTypOl U CLIOPTOM.

Moayas 2. /IBurarejbHble BO3MOKHOCTH 4eJ0BeKa — BOCHUTAHHME (QU3HYECKHX
kadecTtB. BOCK I'TO.
1. [TosiBnenue u BHeapenue komiiekca ['TO
2. Bocnuranne Qusnueckux kauecTB oOydaronuxcsi (OTAeIbHbIE Ka4eCTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOXHOCTEH YEI0BEKA).

Moayab 3. MeToauka OpraHu3aluy U NPOBedeHHs CIIOPTHUBHBIX COPEBHOBAHMI H
(pU3KYJIBTYPHO-MACCOBBIX MEPONIPUATHH.
1. XapakTepucTrKa CIIOPTUBHBIX COPEBHOBAHUM U (PU3KYIBTYPHO-MACCOBBIX MEPOTIPHUATHH.
2. ®enepanbhblil 3akoH oT 04.12.2007 Ne 329-®3 «O ¢usuueckoit KyiabType U CIOpPTE B
Poccuiickoit ®enepannny». OpraHnusaius CHOPTUBHBIX MeponpusTuil. VIHBEHT-MEHEI)KMEHT B
CIIOpTE.

3. OcHOBHBIC TOHATHs JTUKU cropta. Fair Play. Ipodunaktuka HapyuieHwid
CIIOPTUBHOM TUKHU (60pbOa ¢ monuHroM B criopte). BAJIA. O61iee konnuecTBO MOAyel — 4.

4. O0beM y4eOHOH TUCHUIIMHBI

B CemecTpsl
Bun yuebHoit paboTbl aKazeMm. I I Il v \Y Vi
Jacax

OO6masi Tpy10eMKOCTh THCIIHIIIHHBI 110 328
y4eOHOMY IIaHy
Konraktnas paoora (KP): 328 32 66 66 66 66 32
[Mpaktryeckue 3anstus (I13) 328 32 66 66 66 66 32
Bua uToroBoro KOHTpOJIS: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4eT | Yer | uer | uer | 4er | der
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B actp CemecTpbl

Buj yueOHOM paboTh qacax I I Il v \Y Vi
OO0masi Tpy10eMKOCTh JUCIUILIHHBI 110 246
y4eOHOMY IIaHy
Konrakrhas padora (KP): 246 25 49 49 49 49 25
[Tpaktuyeckue 3austus (I13) 246 25 49 49 49 49 25
Buja uToroBoro KOHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4er / IK3aMeH yer | 4eT yer yer | yer | der

4.4.3 IucuMnIMHbI BAPUATHUBHOM YaCTH (IUCUMILUIMHBI 110 BHIOOPY)
AHHOTAaIUs padoyeil MPOrpaMMbl AU CHUILIMHBI
«PU3UKO-XUMHUYECKHEe OCHOBBI POLECCOB € UCMOJIL30BAHMEM NMPUPOIHBIX PECYPCOB»
(b1.B.J1IB.01.01)

1. Heab AUCHMILUIMHBI — O3HAKOMUTHCS C TEPMOJUHAMHUYECKOW TEOpHEH pacTBOPOB
AJIEKTPOJIUTOB U DJEKTPOXUMHUSCKUX IeNeH (raJbBaHUYCCKUX DJIEMEHTOB), IMOHSATH OCHOBHBIC
KMHETUYECKHUE 3aKOHOMEPHOCTH MPOTEKaHUS XMMHUYECKHUX IMPOLIECCOB, POJIb Karanuza MAJis
XUMHYECKON TEXHOJIOTHH.

2. B pesyabTrare MH3y4YeHUs] MCHUIUVIMHBI O00y4YawlIuiics MO0 Mporpamme
0akajaBpuaTa J0JI/KeH:

Obaaoams crienyomumu oduienpodeccruonanbHbiMu Komnerenuusamu (OI1K):

- CIIOCOOHOCTBIO UCIIOJB30BaTh OCHOBHBIC €CTCCTBCHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHSI OKPYXKAoIIero Mupa u sisyeHuid mpuposi (OITK-3);

- CIIOCOOHOCTBIO OCYIIECTBIISATh TEXHOJOTUYECKUI MPOIECC B COOTBETCTBUU C
perJIaMeHTOM M HCITOJIb30BAaTh TEXHUYECKUE CPEJICTBA JUIT M3MEPECHHSI OCHOBHBIX TapaMeTPOB
TEXHOJIOTUIECKOT0 TPOIecca, CBOUCTB ChIpbst U mpoaykiuu (TTK-1);

— CIIOCOOHOCTBIO MIPUMCHSITH COBPEMEHHBIC METOIbI WCCIICTOBAHMSI
TEXHOJIOTHYECKHUX TPOIECCOB M TPUPOTHBIX CpPEll, MCIOIh30BaTh KOMIBIOTEPHBIE CPEICTBA B
Hay4YHO-HUCCIe0BaTenbekoit padore (ITK-14).

3nams:

- OTIUYUTETHbHBIE 0COOCHHOCTH B TIOBEJICHUH PACTBOPOB DJIEKTPOJIUTOB, CBSI3aHHBIC
C TIPOXOXKICHUEM DIIEKTPUIECKOTO TOKA;

- TEOPHUIO TATbBAHHYCCKUX SIBJICHU;

— TEOPUN KWHETUKH, ITyTH TEOPETUYECKOrO0 pacueTa CKOPOCTEH XWMHUYESCKUX
peaKIuii ¥ OrpaHUYCHUS B TPUMEHIUMOCTH PACYCTHBIX METOJIOB;

- OCHOBBI TeOpUH (HOTOXMMHUYECKUX U IEMHBIX peakluid, OCOOEHHOCTH WX
CTaJIMHOTO MPOTEKAHUS U YCIIOBHUS OCYIIECTBICHUS;

— OCHOBHBIC YepPThI TOMOTEHHOTO M T€TEPOTreHHOr0 KaTajaun3a, MPUIHHBI YCKOPEHUS
XUMHYECKOT0 TpoIecca B MPUCYTCTBUU KaTaau3aTopa.

Ymems:

- MPUMEHITh KOHAYKTOMETPUYECKHE U MOTCHIIMOMETPUYECKUE HU3MEPEHHS IS
ompesieNieHus] TePMOJAMHAMUYECKUX (PYHKIIUNA XUMHUECKUX PEaKIUid, KOHCTAHTHI TUCCOIIUAIINHY,
MIPOU3BEICHUS PACTBOPUMOCTH, pH pacTBOpPOB | T.11.

- MPUMEHITh  TEOPETUYECKHWE 3HAHUA W OKCIEPUMEHTAIBHBIE  METOMIbI
UCCIIeIoBaHMs (PM3MYCCKOH XUMHUHM JUIS PEHICHHS BOIPOCOB, BO3HUKAIOIIUX NPH HW3YYCHUU
KMHETUKHA XUMHYECKHUX PEaKIIHA;

- MPOBOJIUTH AHAIM3 M KPUTUYECKH OIICHUBATH MOJYyYEHHBIE SKCIIEPUMEHTAIbHBIC
JlaHHbIE, 00001IaTh U JeaTh 000CHOBAHHBIC BBHIBOIBI HA 0a3€ MPOBEAEHHBIX OIBITOB.

Braoemy:
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- KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXUMUYECKUX METOJO0B HCCIECIOBAHMS UL
OIpeCIICHUSI TEPMOAMHAMUYECKUX XapPAKTEPUCTHUK JIEKTPOJIUTOB U XMMUYECKHUX PEaKLIM;

- METOJIaMU  ONPEJEICHUS TOpsAKAa M CKOPOCTH PEAKIUH, YCTAaHOBIICHUS
JUMUTHPYIOIIEH CTaIUA U MEXAaHN3Ma U3y4aeMON XUMUYECKON PEaKLIUH;

- HABBIKAMUCOCTABJICHUS TallbBAHWYECKUX DJIEMEHTOB ISl LEJICH OINpeneacHUs
TEPMOJUHAMUYECKHUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEyEMOMN PEaKILIVH;

- 3HAHHWAMM OCHOBHBIX 3aKOHOB XUMHYECKONW KUHETHKH, BIUSHUS Ppa3IU4HbIX
(daxTopoB (TEMIEpaTypHl, aBICHUS, KaTaJH3aTOPa) Ha CKOPOCTh XUMUYECKOH PEaKIIHH.

3 Kpartkoe cogep:kanue I CHHIIIHHBI

PacTBOpbI 3JIEKTPOJIMTOB. JiekTpocraTuyeckas Teopus Jlebas-Xiokkens. Pacuer
AKTUBHOCTHU U CPEJHUX MOHHBIX KOA(P(PHUIHMEHTOB AKTUBHOCTHU CUJIBHBIX JIEKTPOJIUTOB B
pa30aBICHHbIX M KOHLIEHTPUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOW KOHLIEHTPALMU.
VYaenpHas U MOJSPHAs JIEKTPUYECKUE IPOBOAUMOCTH. CKOPOCTb IBHXKCHHS M IOABUKHOCTH
noHOB. [IpenenbHble MOJSIPHBIE 3JIEKTPONPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHUMOIO JIBUXKECHUS
noHoB Konbpayma. [IpumeHeHre n3MepeHuil 2JeKTPUYECKON POBOJAUMOCTH JJISl ONIPEACICHUS
CTENEHU U KOHCTAHTbI AUCCOLMALMU CIa0bIX AJIEKTPOJIUTOB.

DJIEKTPOXMMHYECKHEe cHcTeMbl (memu). BoO3HMKHOBEHME CKayka IOTEHIMaNa

HarpaHuine pasgena npoBoaHukoB  lu llpoma.  JIBoiHONM  3yieKTpuYecKuil  CJOM.
ONEKTPOABMKYIAass  CWjla  TaJbBAaHUYECKOTO  3JIEMEHTa,  3JEKTPOAHBIA  MOTEHLHMAIL
TepMmoauHamuueckas TeopUs TraJlbBAHUYECKUX SIBJICHUI, YpaBHEHHE Hepucra.

OnexkTpoxumuueckass (GopMa OCHOBHOTO YpaBHEHHMsI TEpPMOJMHAMMKM, TEMIIEpaTypHbII
kodppurment DJIC. Dnexrpomsr | ullpoma, ra3oBble M OKHUCIUTEIHLHO-BOCCTAHOBHUTEIHHBIC
3EeKTpoAbl. THUIIBI rajbBaHUYECKUX JIEMEHTOB: XUMUYECKUE, KOHLIEHTPALIMOHHBIE, C IEPEHOCOM
u 0e3 nepeHoca. XUMUYECKHE HCTOYHUKHU TOKA, TOTLTUBHBIC 3JIEMEHTHI.

Xumuyeckass KHHeTHKAa. CKOpPOCTh XUMHUYECKOW PpEaKIMH, KOHCTaHTa CKOPOCTH,
NOPSAJOK U MOJIEKYJISIpHOCTh peakuuu. KuHernka HeoOpaTuMbIX peakuui 1-ro, 2-ro, 3-ro u
HyjeBoro mnopsakoB. JuddepeHunanbHble U MHTETpajbHbIE METO/bl ONpPEIENeHHs MOpsIKa
peakuuu. CnoxxHble peakuuu. [IpuHIUN HE3aBUCUMOTrO NMPOTEKAHMS JIEMEHTAPHBIX PEaKIIMM.
OOparumMble, mnapaljienbHble M IOCHEeA0OBaTelIbHbIE peakiuuu 1-ro mnopsaka. BiusHue
TEMIEpaTypbl Ha CKOPOCTb peaklMH, NpuoOamxkeHHoe mnpaswio Baut-I'opda. VYpasueHnue
Appennyca, nuddepeHManbHas W UHTErpaibHble (OpPMBI ypaBHEHHs. ODKCIIOHEHLMANbHas
¢dopMma ypaBHeHUSI AppeHuyca. DHEprusi akTUBALlUU U MPEA3KCIOHEHIIUAIbHBIA MHOXKHUTEb.

Teopun XMMHUYECKOW KMHETUKH: TEOPHsI AKTMBHBIX COYIApEHUM M TEOPHsI MEPEXOIHOrO
cocrossHust TIIC (akTUBHPOBAHHOTO KOMIUIEKCA). OHTalbIMS M SHTPOIUS AKTHUBALIUU.
@DoTOXMMHUYECKHE peakuud. XUMudeckue u (poTopuszndeckue CTaguu, BTOPHUUHBIE MPOLECCHI.
Kunernka ¢ortoxumuuecknx peakiuid. CeHCHUOWTU3UPOBAHHBIE (POTOXMMHUYECKUE PEAKIIUU.
LlenHble peakiy, MEXaHU3MbI 3apOKACHUS, Pa3BUTUSA M OOpbIBa 1enu. Hepa3BeTBieHHBIE U
pa3BeTBICHHbIE IEMHBIE peakuu. BeposTHOCTHas Teopusi pPa3BETBICHHBIX peaKLUM.
[TpenenbHbIE ABICHMS B LIETTHBIX PEAKIUAX, HUOKHUN U BEPXHUH NPEAEIIbl BOCIUIAMEHEHUS.

Karamm3. T'oMoreHHelii u rereporeHHbli KaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHUUECKUX peakuuil. BiausHue karanuzaTopa Ha TEPMOAUHAMHYECKHE M KMHETUYECKHUE
napaMmeTpbl peakiuu. CeleKTUBHOCTh KaTaanu3aTopa, KaTaIuTHYeCKas akTUBHOCTh. | OMOT€HHBIN
katanu3. CIuTHBIA U pa3[esbHbI MEXAHM3Mbl KaTAIMTUYECKOTO ACUCTBHUA. DHEPreTHUECKUE
JuarpaMmbl  B3aUMOJEWMCTBHSI peareHToB ¢ KaTaiuzaropoM. OOmmii u crneuuduueckuit
KHCJIOTHO-OCHOBHOM ~ KaTaJIu3. Karanmz  xommuiekcaMM ~ NEPEXOJHBIX  METAJUIOB.
DepMEHTAaTUBHBIM KaTalu3. l'eTeporeHHbI KaTanu3. THUIBI T€TEpOTreHHBIX KaTaJIU3aTOPOB.
3aKOH JEHCTBYIOIUX NMOBEPXHOCTENW. KNHETHKA reTepOreHHbIX peakuil.
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4 O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHbIx B akanmem.
BI/II[BI y‘-IC6HOI>i pa6OTH €IUHHUIaX gyacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IVIAHY 6,0 216
KonraktHas pa6ora(KP): 2,67 96,4
Jlexiuu (JIek) 0,89 32
[Tpaxtrueckue 3ansatus (I13) 0,89 32
Jlaboparopusie 3ansTus (J1ad) 0,89 32
CamocrositesbHas padora (CP) 2,33 84
Buja xoHTpoOJs: 3aUeT/IK3aMeH 1,0 IK3aMeH
(35,6)
B 3auerHbIxX B actponom.
BI/IIH)I y‘IG6HOI71 paGOTI)I €IUHHUIaX yacax
O0mas TpyA0eMKOCTb JMCHHMILIMHBI 110 Y4eOHOMY IJIaHy 6,0 162
KonrakTHas pa6ora (KP): 2,67 72,3
Jlexmn (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
JlaGopaTtopHsbie 3ansatus (J1ab) 0,89 24
CamocrositeanHas pa6ora (CP) 2,33 63
Buja xonTpossi: 3aueT/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI

«XuMHyeckass KHHETHKA OCHOBHBIX IIPOLECCOB € MCN0JIb30BaHHEM NPUPOAHBIX

pecypcos» (51.B./IB.01.02)

1 Heap AuMCHMIVIMHBI — OBJAAETh 3HAHUAMU OO0 OCHOBHBIX KHHETHYECKHX
3aKOHOMEPHOCTSIX IPOTEKaHNWs XMMHMUYECKHX IIPOLIECCOB, IYTSIX BBIABICHHUS METOJOB,
MO3BOJIIONIMX YCTAaHABIMBATh MPUPOY CKOPOCTh-ONPEAEIAONel CTalun U JeNlaTh BbIBOJBI O
BO3MO>KHOM MEXaHU3ME PEAKIUH, IOHUMATh POJIb KaTalnu3a JJIsl XUMUYECKOW TEXHOJIOTHH.

2 B pe3syabrare wu3y4YeHHs IMCHUILUIMHBI O0yYawuuiics M0 mporpamMme
0akajaBpHuaTa q0JIKEH:

Obnadams cnenyrouumu oodmenpodeccnonanbHbiMu KomneTeHmsaMu (OI1K):

- CIOCOOHOCTBIO MCIIONIb30BaTh OCHOBHBIE €CTECTBEHHOHAy4YHBIE 3aKOHBI JUIs
NOHUMAaHUI OKpYKaroero Mupa u sBienuii npupost (OI1K-3);

- CIIOCOOHOCTBIO OCYHIECTBIISITh TEXHOJOTWYECKUI MpPOLECC B COOTBETCTBUU C
pEerJaMeHTOM M MCIOJIb30BaTh TEXHUYECKHE CPE/ICTBA JJIsi U3MEPEHUS OCHOBHBIX MapaMETPOB
TEXHOJOTUYECKOT0 TpoLiecca, CBOUCTB ChIpbst U npoaykimu ([1K-1);

- CIOCOOHOCTBIO MPUMEHSITh COBpEMEHHBIE METO/IbI MCCJIETOBAHMUS
TE€XHOJIOTHYECKHUX IPOLECCOB M NMPUPOJHBIX CPEl, MCIOIb30BaTh KOMIIBIOTEPHBIE CPEACTBA B
Hay4HO-HccieoBarenbekoit padore (ITK-14).

3nams:

- OCHOBHBIE KHHETHYECKNE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX PEaKLU;

- TEOPUM XHMHUYECKOM KHHETHKHM, IIyTH TEOPETHYECKOTO pacdera CKOPOCTEH
XUMHUYECKHUX PEAKIIMHA U OTPAHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOZOB;
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- OCHOBBI TEOPHHM (OTOXMMHMYECKMX M LIEMHBIX PEaKLui, peakiuil B pacTBOpax.
O0COOCHHOCTH MX CTaJAUHHOTO MPOTEKAHUS U YCIOBUS OCYILIECTBICHHUS;

- OCHOBHBIE YEpPThl TOMOT€HHOI'O U T€TEPOr€HHOr0 KaTaau3a, IPUUYUHbBI YCKOPEHUs
XMMHUYECKOI'0 IIpoliecca B IPUCYTCTBUU KaTalu3aTopa.

Ymems:

- IPUMEHATh  TEOPETUYECKUME  3HAHHUA U JKCIIEPUMEHTAIbHBIE  METOAbI
uccienoBanusl (U3MUECKON XUMHH JJI1 PEHIeHHs BOMPOCOB, BO3HHUKAIOUIMX MPU H3YYCHHH
KMHETUKHU XUMHUYECKHUX PEaKIIMii;

- HaxOJIUTh CKOPOCTh U YCTaHABIIUBATh MOPAIOK XUMUYECKON peaKkuu;

- MIPOBOJIUTh AHAIN3 M KPUTUYECKHU OLICHUBATH MOJYYEHHBIE SKCIEPUMEHTAIbHBIC
JIaHHbIe, 00001IaTh U JieflaTh 000CHOBAHHBIE BHIBO/IBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

- 3HAHUSIMU OCHOBHBIX 3aKOHOB XHMHUYECKON KHHETUKH, BIMSHUS Pa3IUYHBIX
dakTopoB (TEeMIiepaTypsl, JaBICHUS, KaTallM3aTopa) Ha CKOPOCTh XUMHUECKON PEAKITHH.

- KOMILJIEKCOM METO/I0B OIIpEAEICHUS MOPSAKA U CKOPOCTU PEAKIIMH;

- [IO/IXO0JIaMU IS YCTAHOBJICHUS TUMUTHUPYIOIIEH CTaAUN U MEXaHU3Ma U3ydaeMon
XUMHUYECKOW PEaKIUU.

3 Kparkoe coaep:xkaHue TUCHUILINHBI

Xumuyeckasi KuHeTHKa. CKOpPOCTh XUMHUYECKOW pEaKIMM, KOHCTaHTa CKOPOCTH,
MOPSAOK U MOJIEKYJISIPHOCTh peakiuu. KuHeTnka HeoOpaTUMBIX peakuui 1-ro, 2-ro, 3-ro u
HyJleBoro mnopsakoB. JuddepeHnnanbaple U WHTETPaIbHBIE METOJBI ONPEICICHHS IMOPSIKa
peakuuu. CioxkHble peakuuu. [[puHIUI HE3aBUCUMOIO MPOTEKAHUS 3JEMEHTApPHBIX PEaKLUM.
OOpatumble, mnapaiedbHble U IOCJIENOBAaTENbHblE peakuuu 1-ro mnopsaka. [lpuHumn
JTUMUTHPYIOIIEH CTaJuM NOCIEA0BATEIbHOM XUMHYECKON peakiuu. MeTo1 KBa3uCTallMOHAPHBIX
KOHIEHTpalui, o0nacTe MpUMEeHEeHUs. BiusHue TeMmmeparypbl Ha CKOpPOCTb peakluHu,
npubsnmkenHoe mnpaswio Baurt-I'opda. VYpaBHenue Appenuyca, auddepeHuuanbHas u
MHTETpaJIbHbIE (JOPMBI ypaBHEHHUS. DKCIIOHEHIIMANIbHAsA (hopMa ypaBHEHUs AppeHnyca. DHeprus
AKTHUBALIMU U MPEIIKCIIOHEHINAIBHBIA MHOKUTEID.

Teopun XUMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYJApEHUN U TEOpHs MEPEXOJHOrO
cocrosanuss TIIC (axTuBHpoBaHHOro Komiuiekca). OcHoBHble mojnoxeHus TAC, mMexaHU3M
aKTHBalMu MOJIeKyJ. KoHCTaHTa CKOpOCTH OMMOJIEKYJSIpHOW peakiuu. DU3NUeCKHil CMBICI
IIPEIIKCIIOHEHIIMAIBHOTO MHOXHTENS W DHEPrUM aKTUBAllMM B paMKax TEOPUM AKTHBHBIX
coynapenuit. Crepudeckuii paxTop, HEOOXOIUMOCTh €0 BBEICHUSI B KHHETUYECKOE YpaBHEHUE
peakuuu. JlocToMHCTBA W HENOCTAaTKM TEOPUM AKTHBHBIX COyJapeHHid. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta30BbIX peaknuid B pamkax TAC. Cxema Jlunnemana. Teopus
nepexonHoro cocrosHus (aktuBupoBaHHOoro komiuiekca)(TTIC wumn  TAK). OcHoBHBIE
nonoxenus TIIC, knHeTnueckas cxema peakuuu. AKTUBHPOBAHHBIN KOMIUIEKC M €r0 CBOMCTBA.
[ToBepxHOCTh MOTEHIMAIBHON »Hepruu. Koopaunara peakuuu, Npoduib IMYyTH pPEaKIUH,
SHEprus aKTUBAaLUU. OHTaIBIUA u SHTPOMHUS aKTUBaIUU. HcTtonkoBanue
IPEIPKCIIOHEHIIMAIBHOTO MHOXKHTENS M CTEPUUECKOro (hakTopa B paMKaxX TEOPUHU MEPEXOJHOTO
COCTOSIHUS. JIOCTOMHCTBA U HEJJOCTATKU TEOPHUH.

@DOTOXMMHYECKHE peaKIMU. XHUMHYecKHe U (OTOPHU3UYECKUEe CTaIuH, BTOPHYHBIC
npouecchl. Kunernka ¢oroxumuyeckux peakuuid. CeHcHUOMIM3UpOBaHHBIE (POTOXHMUYECKUE
peakuuu. llemHbple peakiuu, MEXaHU3MBl 3apOXJAEHUS, pPa3BUTHUA M OOpbIBA LEMH.
HepasBeTBiieHHbIE U pa3BETBICHHbIE LIEMHbIE peaKIMHU. BeposTHOCTHAs TeOpHs pa3BETBIECHHBIX
peakuuii. [lpenenbHple SBIEHMS B LENHBIX PEAKUUAX, HWKHUA M BEPXHMHM IIPEIEIIbI
BocruiaMeHeHus. . OCOOEHHOCTH MPOTEKaHUsS XUMUYECKUX peakiuil B pacTBopax. KieTouHslit
s dext. Kunernueckas cxema npoTeKaHust OMMOJIEKYIIpHON peakuuu B pactBope. [lpenensHbie
CIydyau TPpOTEKaHWs peakuuu. beicTpeie  (auddy3noHHO-KOHTPOIUPYEMBIE)  PEaKIIHH,
T y3MOHHBIN Tpenen KOHCTaHThl CKOPOCTH peakiuu. YpaBHeHUe bpencrena-breppyma.
Kunernka MOHHBIX peakiuid B pacTBOpax. BiusiHHMEe HMOHHOW CHJIBI pacTBOpa Ha CKOPOCTh
peakuuii ¢ y4yactueM HOHOB. MakpokuHeTtuka. Ponb nuddysun B KHHETHKE TeTepOTreHHBIX
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peakuuii. Paznuunple pexXUMbI IPOTEKAHMSI pEakIiil (BHEIIHSS KHHETHYEeCKast 00J1acTh; 00JIacTH
BHEIIIHEW U BHYTpeHHEH nuddy3un).

Karanu3. ['omoreHHelii u rereporeHHbli Karanu3. (OCHOBHBIE 3aKOHOMEPHOCTU
KAaTaJIUTUYECKUX peakuuil. BiausHue karanusaTopa Ha TEPMOAUHAMMYECKHE M KMHETUYECKHUE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaJIuTHUecKas aKTUBHOCTb. | 'OMOreHHbIN
karanu3. CIuTHBIA U pa3[esIbHBIA MEXAaHHU3Mbl KaTAIMTUYECKOrO JEHCTBUSA. DHEPreTUUYECKUE
JIUarpaMMbl  B3aUMOJICWCTBUSL peareHToB ¢ Karainu3atopoM. OOmmii u cneunduyeckuit
KHCJIOTHO-OCHOBHOW  KaTaJIn3. Karanuz  komIulekcaMM ~ NEPEXONHBIX  METAJUIOB.
DepMEHTAaTUBHBIN KaTalnu3. l'eTeporeHHbI KaTanu3. TUlbl T€TepOreHHBIX KaTaJIU3aTOPOB.
3aKOH JIEUCTBYIOIIUX MOBEpXHOCTEW. KnHeTrka rereporeHHbIX peakiuii. Teopuu kaTanusa.

4 O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHbIx B akanmem.
Bunbt yueOHOM pabOThI EIMHULIAX Jacax
OO0mas TpyA0eMKOCTb JUCHHMILIMHBI 110 Y4eOHOMY ILIaHy 6,0 216
KonraktHas pa6ora (KP): 2,67 96,4
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
Jlaboparopusie 3ansTus (J1ad) 0,89 32
CamocrositesbHasi padora (CP) 2,33 84
Bua xoHTpoJA: 3aueT/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3auerHbIX B actponom.
Buast yueOHOM pabOThI EIMHULIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 6,0 162
Konrakthas padora (KP): 2,67 72,3
Jlexruu (JIek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
JlaGopatopHsie 3ansaTus (JI1ab) 0,89 24
CamocrositeanHas pa6ora (CP) 2,33 63
Buja konTpossi: 3aueT/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanusA padoyel NporpaMMspl JUCHHUILIMHBI
"NHCTPpYMEHTATbHbIE METO/IbI XHMHYECKOr0 AHAJIHN3a B OXpPaHe OKPY:Kalolleil cpeabl U
PallMOHAJILHOM MCI0JIb30BaHNU NPUPOAHbIX pecypcoB" (b1.B.J1B.02.01)

1 eab AUCHUIIHHBI - TPUOOpETEHNE 00YUAIOIUMUCS 3HAHUIA TI0 OCHOBHBIM TpYIIIaM
METO/IOB XMMHYECKOTO aHalM3a, HamOoyiee IIUPOKO TPUMEHSIEMBIX B MPOMBIIUICHHOCTH M
UCCIIEIOBATEIbCKON paboTe, a TakKe KOMIETEHINH, HEOOXOIUMBIX XMMUKaM-TEXHOJIOTaM BCeX
CTHEeHATBHOCTEHN /ISl peIIeHHs] KOHKPETHBIX 33/1a4 XUMHUYECKOTO aHAIIN3a.

2 B pe3yabTtare u3yYeHUsi AUCHUILIMHBI O0yvyalouuiicsi 1m0 mNporpaMmme
0akajlaBpUaTa J10JIKeH:

Obnaoams cnenyromumu npodeccruoHanbHbIMU kKomrnerennusmu (I1K):

- CIOCOOHOCTBIO TIPUMEHSITh COBPEMEHHBIE METOJbI HCCIIEAOBAHUS TEXHOJIOTHYECKHX
OpOIIECCOB M NPUPOIHBIX CpeJA, HCIOIb30BaTh KOMIIBIOTEPHBIE CpEJICTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14);

- CIIOCOOHOCTBIO  IUIAHMPOBATH AKCIEPUMEHTAIbHBIE HCCIECIOBAHUSA, IOJYYarTh,
o0OpabaTbIBaTh U aHATH3UPOBATh MMOJydeHHBIE pe3yiabTathl (ITK-15).

3uams:

- TeopeTuyeckue oCHOBbI MeTOJI0B UMXA;
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- Tporecchl (OPMUPOBAHUS AHATUTHYECKOTO CUTHANIA B pa3nnyHbix UMXA;

- paccMOTpeHHue NPUHLKIIOB U3MEPEHUH B CTAaHAAPTHBIX IPUOOpPaAX;

- ocHoBbI MeTposoruu UMXA B cootBercTBuu ¢ pekoMeHaanusmu MIOITAK.

Ymemo:

- IPUMEHATb IMPUOOPETEHHBbIE TEOPETUUECKUE 3HAHUSA M IPAKTHUUECKUE HAaBBIKU B
npodeCCHOHATIBHOMN EATENbHOCTH [Tl PEIICHHUs KOHKPETHBIX XMMHUKO-aHAJIMTUYECKUX 3a/1ay;

Bnaoemu:

- meronoiorueii MMXA, MHUPOKO HCHOIB3yEeMbIX B COBPEMEHHOM aHAJIUTHYECKOMN
IIPAKTHUKE;

- CUCTEMOM BbIOOpa METO0/1a KAYUECTBEHHOI'O M KOJIMYECTBEHHOI'0 XUMUYECKOT0 aHAJIN3a;

- OLICHKOM BO3MOYXKHOCTEH METO/a aHaJIN3a;

- OCHOBHBIMH CIIOCO0aMM METPOJIOTMYECKO 00paboTKH pe3yabTaToB KOJUYECTBEHHOIO
XUMHYECKOI'0 aHAJIN3a.

3 Kpartkoe coaep:kanue I CHHIIIUHBI

Ob6mas xapakrepuctuka MIMXA. OcHOBHbIE MCTOYHUKU HOTPELIHOCTEN PE3YyIbTaTOB
aHanmu3a U cnocoObl ux oneHku. OueHka npezena OOHApYXKEHUs C UCHOJIb30BaHUEM (OPMYIIbI
Kaiizepa u cranaapTHOro OTKJIOHEHHS MUHUMAIbHOIrO JeTektupyemoro curnana no MIOITAK.
JluHelHbIN AUana3oH onpenenseMblx KoHueHTpanuil. CtannapTaeie 00passl coctaBa. OCHOBHBIE
AQHAIUTUKOMETPOJIOTMYECKUE XapaKTEPUCTUKU METOJIOB W PE3yJbTAaTOB aHAU3a, CIOCOOBI X
OLIEHKU: Tpesaen OOHapyKeHUs, KO3(QQUIMUEHT YyBCTBUTEIBHOCTH, T'PAaHHUIBl AHANIa30HOB
OIpeEIAEMBIX COAECPKAHUM, CENIEKTUBHOCTh, IPELIU3UOHHOCTD, PABUIIBHOCTh, SKCIIPECCHOCTD.
Mertonasl mpo600TOOpa, pa3ieneHuss 1 KOHIEHTPUPOBAHNUS BEILIECTB.

Metononorus UMXA. IIpreMbl KOJIMYECTBEHHBIX U3MEPEHUN (METOJ IpalyupOBOYHOI
3aBUCUMOCTH,. BHEIIHEr0 M BHYTPEHHEro CTaHJIapTa, METOJl J00aBOK). AHAlIUTHYECKHE U
METPOJIOTHUECKHUE XapaKTEPUCTUKU PA3IUYHbIX HHCTPYMEHTAJIbHbIX MeToAoB. [loHsTHE 00
aTTecToBaHHOW Metoauke. IIpoOGnembl BeIOOpa Merona aHanuza. OOOOLIEHHbIE CBEICHHUS O
I'OCT P UCO 5725 (2002).

OOmiast  xapakTepuCTHKa  CHEKTPaJbHBIX  METOAOB  aHanmu3a. Kiaccudukanums
CHEKTpaJIbHbIX METO/0B aHaiu3a. [lomydyeHne XuUMUKO-aHAIUTHYECKOW HH(OpMalMKU MpU
B3aMMOJEHCTBUM DJIEKTPOMAarHUTHOIO H3JIyYE€HHUs C BEIIECTBOM. ATOMHAas M MOJEKYJSpHAs
cnekTpockonusi. AOCOpOIIMOHHbBIE U SMUCCHOHHBIE METO/Ibl aHAIH3A.

ATOMHO-DMHCCHOHHBIA CIIEKTPalbHBIA aHanu3. TeopeTHYEeCKne OCHOBBI ATOMHO-
AMHUCCHOHHOTO CIIEKTpalbHOr0 aHanu3a. VcTouHukn Bo30yxaeHHs crekTpoB. KauecTBeHHas
XapaKTEepUCTHKA AHAJUTHYECKOrO CHUrHaia. MIHTEHCHBHOCTH CHIEKTpaibHBIX JMHHUI Kak Mepa
coJlepkaHusi eMeHTa B mpoOe. DaxkTophl, BIUAIONME HAa HHTEHCHBHOCTb CHIEKTPaJIbHBIX
auHud. CrekTpayibHble TPUOOPHI M CHOCOOBI  PErMCTpallMd  CIEKTpa. paciiu(poBKa
HMHUCCHOHHBIX CHEKTPOB U MACHTHU(PUKAIMS HIEMEHTOB 10 UX CIIEKTpaM. ATOMHO-3MUCCHOHHBIN
aQHAIN3 C MHAYKTHBHO CBA3aHHOM Iuta3mMoil. KosimdecTBeHHBIN aHann3. ATOMHO-PMHCCHOHHAs
doromeTpus nuameHu. ['a30Bble MIaMeHa Kak BHJIbl HU3KOTEMIIepaTypHO mia3Mbl. biok-cxema
IUIaMeHHOTo oToMeTpa. Bo3aMOXXKHOCTH MeTo/1a U ero orpaHuueHus. AHMOHHBINH U KaTHOHHBIN
s dexTer. O6macT TpUMEHEHUS.

AToMHO-abcopO1oHHast — cnekTpoMmerpusa. OOmas  XapakTepuUCTHKa MeToja H
aHAIUTHUYECKOro curHaia. [lornomienne a1eKTpoMarHuTHOTO U3JIy4eHus: CBOOOAHBIMU aTOMaMHU.
bnok-cxema npubopa. Mcrounukn MoHOXpomaThyeckoro uaiaydeHus. CrocoObl aToMH3aluu
npoObl. CpaBHEHNE AHAIMTUYECKUX XAPAKTEPUCTHUK METOJOB aTOMHOHN aOCcopOIHUHM M aTOMHOMN
OMHUCCHH.

AHanuTHueckas MOJIEKYJSpHasi CIEKTPOCKOMMs. MeToapl ONTUYECKON MOJIEKYISpPHOI
CHEKTPOCKONUU. XapaKTEPUCTUKA aHAIUTUYECKOro curHaina. [lormomenue 31eKTpoMarHuTHOTO
U3IIy4EHUs] MOJIEKYJIaMH. DJIEKTPOHHBIE NEPEXOABl M CIEKTPHI IOIVIOUICHHS MOJIEKYJN. 3aKOH
Byrepa-Jlam6epra-bepa. Momnspublii koadduuuent nornomenus. CrieKTpooTOMETPHUECKUI 1
dboTomerpruueckuit aHamu3. ONTUMHU3ANKS YCIOBUH aHATUTUYECKHUX OmNpeaeieHnil. OTKIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa. Anmaparypa ains CekTpo- U pOTOMETPUUECKUX U3MEPEHUI.

101



To4yHOCTH pe3ynbTaToOB (OTOMETpUUYECKHX onpeaeneHuid. [luddepeHunansaas ¢GoToMeTpus.
MeTtob1 crieKTpOo(POTOMETPHUUECKOTO TUTPOBAHUSI.

Onyopumerpudeckuii aHanus. [Ipupoma aHaMUTUYECKOro cUTHANIA (IYOPECUEHIIUU H
dochopecuenunu. KBaHTOBBIE U 3HepreTHueckuii BbIXOJbl. DakTopbl, BIUAIOUIME Ha
UHTCHCUBHOCTh  (hayopecueHiuu. TemmepaTypHoe€ W KOHICHTPAIMOHHOE  TYIICHUE
diyopecueHMy. 3epKaibHas CHUMMETPHs CIEKTPOB MOTJIOLIEHUS M HCIYCKaHUs (IIPABHIIO
JlepmmHa). 3akon BaswmiioBa. Cxema QuyopuMeTrpudeckux u3mepeHuid. Beibop mepBu4HOrO U
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoyHas 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIU3.

TypOuaumerpudeckuii U HederoMeTpuyecKrii MeToasl aHanu3a. PaccesHue cBera
JUCIIEPCHBIMM  cucTeMaMd. CBsI3b  ONTHUYECKOM IUIOTHOCTH JIUCIIEPCHOM CHUCTEMBI €
KOHIIEHTpanuei onpenensemoro BemecTBa. Koadpumment myrnoctu cuctemsl. Teopernueckue
OCHOBBI TypOuguMeTpuu U Hedenomerpuu. YpaBHenue Pases. CpaBHUTENbHAS XapaKTEPUCTHKA
AHAJTUTHYECKUX CUTHAJIOB B TypOuaumerpuu u Heeromerpun. TpeboBaHus, MpeabsIBIsieMble K
HCIIOJIb3YEMbIM AHATMTUYECKUM PEAKIIUSAM.

OO0mmas XxapakTeprCcTHKa JJICKTPOXHUMHUYSCKAX METOJIOB aHAlIM3a W WX Kiaccuurarus.
Knaccudukanus >1eKTpoIOB B AJNIEKTPOXMMHUYECKUX MeTojnax aHanuza. l[lomspuszyembie u
HEIOJIPU3yEeMbIE JJIEKTpOAbL. Vcronb3yeMbple XMMHYECKHE U JJIEKTPOXUMHUYECKHE DPEAKLUU,
TpeOoBaHUs, MPEAbIBIAEMbIC K 3TUM peakiusaM. Bosmoxuoctu DXMA.

Konnykromerpuss W KOHIYKTOMETpHUYecKoe TuTpoBaHHe. OOmas XapaKTephCcTHUKa
MeTO/Ma. AHAJIUTUYECKUH CHUTHAJI B KOHJIYKTOMETPUM. YJeiabHas M  SKBUBAJCHTHAas
ANEKTPONPOBOJHOCTL  PAacTBOPOB  31eKTpoauToB.  [logBuwxHOCTs  MOHOB.  [lpsmas
KOHJIYKTOMETPHUSI U KOHIYKTOMETpUueckoe TuTpoBaHue. Kpusbie tutpoBaHusi. DaxTopsl,
BIMAIOIIME HAa BUJ KPUBBIX TUTpoBaHus. [IpuHIMNManbHAs cXxeMa YCTAaHOBKH JUIA
KOHJYKTOMETPHUUYECKUX HM3MEPEHUN, HCIOJIb3yEMbIE 3JIEKTPOAbl. Bo3MoxHOCTH MeToa.
IIpumeps! onpenenenuii. BeicokouacTtoTHoe TUTpOBaHKHE. Bo3MOKHOCTH MeTOAA.

IToreHmoMETpHs U NMOTEHLIMOMETPUUYECKOE TUTPOBaHUE. MIHAMKATOPHBIE DIIEKTPOABI U
ANEKTPOAbl cpaBHeHUd. [loTeHIMan 3JeKTpojJa Kak aHAIMTUYECKUuW curHaia. HMoHomerpus.
JlonHaHOBckuit u  auddy3uoHHbI noreHuMansl. Kiaccupukamuss HMOHOCETEKTHBHBIX
ANEKTPOIOB. Y paBHeHne Hukonbckoro-OiizeHMana. MeToibl KOJTUYECTBEHHBIX OMpPEACIeHUN U
ycnoBus ux npumenenus. Ilpsamas norenunomerpus (pH-merpus, noHometpusi). BosmoxHoCTH
MeToza. Meronbl TuTpoBanus. O6paboTka KpUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBAHMSL.

Boneramnepomerpuueckue meroabl aHanuza. Knaccmueckas mnomsporpadus. IMomspo-
rpamMMbl. MHTepriperanusa noasporpamMM. OcCTaTOYHBIA M KOHAEHCATOPHBIM TOKH. YpaBHEHHE
nonsiporpaduueckoit  BomHbl  ['eiipoBckoro-MnbkoBuya.  [loTeHIMan  MOMYBOJHBI  Kak
KaueCTBEHHasl  XapaKTEepUCTHKA  AaHAJUTUYECKOro  CHUrHaia. Bwibop ©  Ha3HaueHue
nojsporpadguueckoro ¢ona. IlpenenpHplii  nup@GY3MOHHBIH TOK Kak KOJMYECTBEHHAs
XapaKTepUCTHKAa AaHAJIUTUYECKOro CUTHala. AmmepomeTrpuyeckoe TuTpoBaHue. OOmias
XapaKTEepUCTHKa METOJa U AHAIUTHUYECKOro CUTHaia. BbIOOp ycrnoBHil ammepoMeTpuyecKux
n3Mmepennil. [IpuHIunuanpHas cxemMa aMIepoMEeTPUYECKOr0 TUTPpOBaHUs. KpuBble TUTpOBaHUS.
IIpuMepsl IPAKTUYECKOT0 UCIIOIb30BaAHUSA METOA.

Kynonomerpuueckuit meton ananuza. Kiaccupukanuss MeETOIOB KYJIOHOMETPHH.
KonuuecTBo nayieKTpuyecTBa Kak aHaJuTU4Yeckuil curHan. [lpsmas KyjgoHomeTpus U
KYJIOHOMETPUYECKOE THUTpOBaHME. PacuerT KoiM4YecTBa HSJIEKTPUYECTBA, 3aTPAayeHHOrO0 Ha
AIIEKTPOXUMHUYECKYIO peakuuio. KymoHoMmeTpudeckoe tutpoBanue. BbiOop Toka anekTposn3za.
[IpyHnmnuaneHas cxema YCTAHOBKM JUISl KYJIOHOMETPUYECKOro THUTpoBaHudA. [IpakThueckoe
OpUMEHEHHE MeTo/a. DJEeKTporpaBUMeTpruecKuil aHanu3. OO0Imas XapakTepucTUKa MeTojaa U
AQHAJIMTUYECKOTO CUTHAJIA.

OOmast XapakTepUCTHKAa XpOoMaTorpapuuecKux MeTol0B. TeopeTHuecKkue OCHOBBI
XpoMarorpaguieckux MeTon0B. Xpomatorpamma. [lapamerpsr ynepkuBanus. KauecTBeHHas u
KOJINYECTBEHHAsT XapaKTEPUCTUKH aHAJTUTHYECKOI'O CHUTHajla B KOJIOHOYHOH Xpomarorpaduu.
OU3NKO-XUMHUYECKHE OCHOBBI Xpomarorpaduueckoro mpouecca. Knaccudukanus MeTon0oB
Xpomarorpauu IO arperaTHOMy COCTOSIHHIO (a3, MO0 MEXaHU3My pa3leleHUsi U CIoco0y
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opopmnenus mnporecca. CreneHb pa3feleHUs U KpuTepuil cenekTuBHOCTU. Kpurepuit
pasgenenusa. Ontumuzanus IpoueccoB pasfeneHus cMecedl  BemiectB.  Koadduuumenr
pactipenenenusi. OcHoBHOe ypaBHeHHe Xpomartorpaduu. Csizb (pOpMBI BBIXOJHON KPUBOW C
U30TEPMOM  paclpelelieHus: B  KOJIOHOYHOM Xxpomarorpaduu. BeicoTa, sKkBHBajeHTHas
TeopeTudeckoi Tapenke. Knnerndeckas teopust xpomarorpaduu. YpaBaenue Ban-Jleemrepa.

["azoxxuakoctHas xpomatorpadus. O6mas xapakrepuctuka meroaa. IlpunnunuanbHas
cxeMma ra3oBoro xpomarorpada. YcTpoilcTBo U Ha3Ha4YeHHUeE y3i10B xpomarorpada. TpeboBanus,
IpebsBIseMble K HEMOABMKHOW 1 MOJABMXKHOM (a3am. Jlerekropsl. MeToabl uaeHTHGUKALUU
BEIIECTB B Ta30BOi xpomarorpaduu. MaeHTUUKAIMS KOMIOHEHTOB pa3/iesieMbIX CMecel ¢
IIOMOILBIO JIOTApU(PMHUUECKUX HHIEKCOB yraep:kuBaHHUs. CrocoObl KOJIMYECTBEHHOI'O aHAJIN3a.
[TprMepbl MPaKTHYECKOTO UCTIONB30BAHUS Ta30BON XpoMaTorpadu.

XKunxoctHas xpomarorpadus. Knaccupukanus MeTo10B )KUAKOCTHONH XpoMaTorpaguH.
Oco6ennoctn  BDOXX. [IlpunnmunuanbHas cxemMa IKHUAKOCTHOrO xpomarorpada. Tursr
nerektopoB B BOXKX. XXunkoctnoaacopommonnas BOXKX. HopmanbHo-(]a3oBeIil 1 oOparieHo-
(a30BbIl BapUaHTHI: COPOCHTHI, IIIOEHTHI, pa3eisieMble BellecTBa. Y paBuenne Hokca. Metoibl
UJCHTU(QUKAIMK BELIECTB M KoJuuecTBeHHOro aHaiauza B BOXKX. I[Ipumeps! mpakTtudyeckoro
ucnons3oBanuss BOXX. PacnpenenurenphHas OymaxkHas xpomartorpadus. KauecTBeHHas u
KOJINYECTBEHHAsI XapaKTEPUCTUKU aHAIUTUYECKOro curHaia. O6macte npumeHeHus. lenb-
xpomarorpadus. IlomsuwxnHas u HenonBmkHas ¢a3pl. OOmee ypaBHEHHE, OIMCHIBAIOIIEE
npoiiecc reyb-xpomaTtorpaduu. BosmoxHocTu renb-xpomarorpaduu. [Ipumeps! npakTuyeckoro
ucnosp3oBaHus. MoHooOMeHHass U HMoHHas xpomatorpadus. TpeOoBaHus, HpeabIBISIEMbIE K
peakuusM HOHHOro obmeHa. OcobeHHOocTH HOHOOOMEHHOW xpomarorpaduu. KoncranTa
noHHOoro obmena. M3orepmbl monHoro oOmena. Karmonutel u anmoHHTHL. Koaddumment
cenexktuBHOCTU. MoHHas xpomarorpadus. biok-cxema nonHoro xpomarorpada. Pazaenstomue
Y KOMIICHCAIIUOHHBIE KOJIOHKU. AHAJIUTUYECKHE BO3MOXXHOCTH METO/Ia.

ABTOMaTHMYECKMH W aBTOMATU3MPOBaHHBIM aHanu3. Jlpyrue MeTOApl aHanIM3a.
JuckperHble aBTOMaTudeckue aHanu3artopsl. [IpmHnmn nerictBus. HenmpepbIBHBIN IPOTOYHBIN
aHau3 W NPOTOYHO-WHXKEKIMOHHbIM aHanu3. [loHstne 00 aHanMTHYeCKOH  Macc-
criektpoMeTpuu. CyIHOCTh METO/1a. AHAIU3 OPTaHUYECKUX BEIIECTB. DJIIEMEHTHBINA aHAJU3.

4 O0beM y4eOHOM TUCIHUIIHHBI

. B 3aueTHbIxX B akanem.
Bunsl yaeOHOM paboThI
€IMHULIAX qacax
Oo0mas TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas padora (KP): 1,33 48,2
Jlexumn (Jlek) 0,44 16
Jlabopartopusbie 3ausTus (J1ab) 0,89 32
CamocrositeanHas pa6ora (CP) 1,67 59,8
Buja kouTpoJsi: 3a4et / 3K3aMeH 3a4er ¢
OLICHKOM
. B 3auetHbIX B actponowm.
Bunet yueGHoI paboTh
€IMHULIAX qacax
OO01masi TPyA0eMKOCTh THCIUIIMHBI N0 Y4eOHOMY IJIAHY 3,0 81
KounrakTHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
Jlabopartopusbie 3austus (J1ab) 0,89 24
CamocrositenbHas padora (CP) 1,67 44,85
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
OLICHKOH
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«JlomoJiIHUTEIbHBIE TJIABbI AHAJUTHYECKOH XMMHUM B OXPaHe OKPY:Kaloel cpeabl U

PAlMOHAIBLHOM HCIOJIH30BAHUHU JHepreTuieckux pecypcon» (b1.B.JIB.02.02)

1 Ileabl0 AUCHUILUIMHBI SBISETCS (QOPMUPOBAHME UETKUX MPEICTABICHUN O
IIPAKTUYECKOM HCIIOJIb30BAHUH XUMUYECKOTO 3HAHUS JIUIsl COBPEMEHHOI0 XMMHUECKOIO aHaIu3a
KaK CpEJCTBA MOJIyUYECHUS XUMHUYECKOW HMH(OpPMALUU, COBPEMEHHBIX IMOAXO0/JaX K PEHICHUIO
aKTyaJbHBIX 33J]a4 B aHAIHU3€ PA3IMYHBIX 00BHEKTOB.

2 B pe3yabrare u3yYeHHMs JMCHUILUIMHBI oOOy4yamoumuiicss 10 MNporpamMmme
0akajiaBpuaTa J0JI3KEH:

Osnadems cnenyromumu npodeccrnonanbHbiMu KoMiteTeHnusmu (11K):

- CHOCOOHOCTBHIO TPUMEHSTH COBPEMEHHBIE METO/bl HCCIICAOBAHUS TEXHOJIOTUYECKUX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIOJNb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAY4YHO-
uccienoBareabckoi padore (ITK-14);

- CHOCOOHOCTBIO IJIAHUPOBATh OSKCIEPUMEHTAIBHBIE HCCIEAOBAHUSA, IOIYYaTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHBIE pe3ynbrarhl ([1K-15)

3namo :

- XHUMHUKO-aHQJIMTUYECKYIO  CINEUU(UKY KOHTPOJIUPYEMBIX OOBEKTOB;  METOJIbI
POOOIOATOTOBKY U aHAIIN3A,

Ymemo:

-IIPUMEHSATh  NMPUOOPETEHHbIE  MPaKTUYECKHEe HAaBBIKK B MpodecCHOHaTbHON
JESTEIbHOCTH JUIsl pEIIeHNs] KOHKPETHBIX 3a/1a4;

Braoems:

- [pUEMaMM HUHTEPIPETAlUU DPE3YyIbTaTOB aHAJIM3a HAa OCHOBE KBaJIMMETPUUYECKHUX
OIICHOK.

3 Kparkoe cogep:kanue JUCUHNIUHBI

1. Beenenue

AKTyalnbHOCTh Kypca, MpeaMeT, Leiau U 3agaud. CpaBHUTEIbHas OLIEHKAa (aKTOpOB,
BIMSIOUIMX Ha NMPUPOJHYIO cpeny. Kpurepun oleHKM BMEIIATENbCTBA YEJIOBEKA B HDKOCUCTEMY.
Ponb aHanuTHUECKON XMMUU B PELIEHUH 3KOJIOTHYECKUX IPOOJIEM COBPEMEHHOCTH.

2. DKONOT0-aHATUTHYECKUA MOHUTOPHUHT M aHAJTUTUYECKUN KOHTPOJIb

OKOJIOT0-aHATUTUYECKUH MOHUTOPUHI. AHalIMTUYeCKas Ciyx0a. AHaJIUTHYECKUH
KOHTPOJIb COCTOSIHMSI Pa3IMYHbIX 00BEKTOB. HopMaTHBHO-TEXHUUYECKass JIOKyMEHTalMs,
METOJMYECKOE, alapaTypHOEe M METpPOJIOTMYecKoe obecreueHue, NMpaBoBas pEriaMeHTalus
CHCTEMBl AHAIUTUYECKOTO KOHTpois. OOoOmieHHas cxema aHain3a. KayecTBo XMMHYeCKOMH
uHpopmanuu. [IpruoputerHbie 00BEKTH U KOHTPOJIHMpPYEMble KOMIOHEHTHI. llpuHuum, meron,
METOAMKa aHaiau3a. ABTOMaTh3auus aHaiuza. Atrecranuss Mmetoauk. Ceprudukamus.
AKKpenuTanus I3MepUTEIbHBIX JIa00OpaTOPHil.

3. IIpo6ooTOOp 1 MPOOOIIOATOTOBKA

Cneuuduxka o0OBEKTOB C TOYKM 3peHUs aHanuTuyeckol xumuu. IIpo6GooTdop.
[TpencraButensHas npoda. Buasl npob. Cxema mporecca oréopa npoOsl. Biusiaue matepuana
MOAPYYHBIX CPEACTB Ha MOCTOSHCTBO cocTaBa MpoObl. OTOOP pa3nuvHBIX MPo0: YCTPOMCTBA U
cnocoObl. CoxpaHeHue U KoHcepBamus mpod. [IpoGomoaroroBka: BakHEHIINE METOABI
pa3fesieHuss U KOHIIEHTPUPOBAHUS: Ta30Basl, *HUJAKOCTHas, TBepAo(dasHas, CBEpXKpUTHYECKas
duronHas YKCTPAKIUs, COpOLUs, OCaXIAEHUE U COOCAXKJEHHE, BbIApUBaHUE, JUCTHIUIALNA,
OTTOHKA, KPUOTE€HHOE KOHIEHTPUPOBAaHHWE, MEMOpaHHbIE METOAbI, 3JIEKTPOXUMHUYECKUE U
xpomatorpaduueckue MeTo bl 1 T.7. OO0CHOBaHKE BBIOOpA crioco0a MpoOOMOATOTOBKH, METO/1a
KOHIEHTPUPOBAHUS U Pa3/IETICHUS CIEAOBBIX KOJMYECTB BELIECTB.

4. MeTosbl KOHTPOJIS COCTOSIHUS Pa3IMUHBIX OOBEKTOB

Knaccudpukanus MeronoB aHanuza. KOHTakTHble M JUCTAaHIMOHHBIE METOJBI.
CHeKTpOCKONMUYECKUE METOJbl: ATOMHO-3MUCCHOHHBIN CHEKTPaJbHBIA aHAIM3, AaTOMHO-
a0COpOITMOHHBIA aHAIW3, SYMUCCUOHHAS CIEKTPOMETPUS C WHIYKTUBHO-CBSI3aHHOW ILJIa3MOM,
JIOMMHECLICHTHBIM  aHaU3, HEUTPOHHO-AKTUBALMOHHBIN aHanmu3. Macc-crnekrpomerpus.
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ONEKTPOXUMHYECKHE  METOJbl:  MOTCHIMOMETPUSA,  KOHAYKTOMETpHUS,  KanWUIAPHBIN
anexkTpodope3, , UHBEPCUOHHAS BOJIbTAMIIEPOMETpPHUS, KYJIOHOMETpus. XpomaTtorpaduueckue
METOMABI: Ta30Bas, Tra30-KUAKOCTHAs, BBICOKOA(P(EKTUBHAS HKHUIKOCTHAS Xpomarorpadus,
TOHKOCJIOMHAs, HMOHHas XxpoMartorpadus. XpoMaTo-Macc-CHeKTpoMeTpusa. XHUMHUYECKUE
ceHcopbl. Tect-meroasl. MukpounnoBbii aHanu3. Karanuthueckue Metoabl. buonornueckue
MeTobl. DepMEHTATUBHBIE U UMMYHHBIE METO/Ibl. TE€pPMOAHAIMTUYECKHE METOIbI. DIEKTPOHHO-
30H/I0BbIN MUKpOaHalu3. IOHHO-30H/10BbIE METO/bl. ABTOMAaTU3UPOBAHHBIN U aBTOMaTUYECKUI
aHayu3, poOOTOTeXHUKA. J[MCKpeTHble aHAIW3aTOpbl, NpUHIMN UX JeicTBus. I[Iporounsie
MeToAbl aHanu3a. HemnpepslBHBIM NPOTOYHBIM aHaIM3. IIpOTOYHO-MHKEKIMOHHBIM aHAIU3.
['uOpunubie Mertonbl. OOmas xapakrepucTuka MeTroAoB. CrnocoObl  AETEKTHPOBAHUS
aHAJTUTHYECKOTO curHana. Beibop merona ananm3a. CpaBHHUTENbHAS XapaKTEPUCTHKA METOIOB
aHanu3a. BO3MOXHOCTM NpPaKTUYECKOrO0 HCIOJIb30BAaHUS METOJOB B AHAINU3E€ Pa3IMYHBIX
00BEKTOB, IIpeIeNbl OOHAPY)KEHUS U HANa30Hbl ONPENeIIeMbIX KOHIICHTPALUH, JOCTOMHCTBA 1
HEJIOCTAaTKN METO/IOB.

5. AHanu3 pa3InyHbIX 00OBEKTOB

Anamu3 xuakux cpea. [lomeBoit ananmmus3. Bo3gyx kak oO0bekT aHanuza. OmnpenencHue
3arpsi3HAOIIMX BELIECTB B IIOYBAX U JOHHBIX OTJIOKEHUSAX. VI3BI€UeHNE TOKCUUHBIX IpUMeEcen
13 1no4yB. XMMHUYECKUN aHAIW3 MUILEBbIX NMpoAykToB M HanuTkoB. CAHIIMH kak Hopmarus
KadyecTBa MPOAYKTOB muTaHus. OOmme TpeOoBaHWS K OpTraHU3allMd M METOJaM KOHTPOJIS
KauecTBa

npoAykToB nuTaHus. OlEHKa KadecTBa HUTHEBOM BOABI M CIOCOOBI €€ OYHCTKHU.
KonTponbp me- nuko-Ouonornyeckux oO0bEeKTOB. JKuBoe BemiecTBO. ['eHOMHMKa M MPOTEOMUKA.
MexnyHapoanbiii mpoekT "I'eHom yenoBeka". [IpuMeHeHNEe T€HHO-UH)KEHEPHBIX MPOJYKTOB B
meaunune. Knuandyeckuil 1 dapmaieBTUYeCKuil aHaU3. AHAU3 JIEKapCTBEHHBIX MPENaparos.
DKcnepTu3a reHeTUYeCKU MOIU(GUIIMPOBAHHBIX MPOAYKTOB. [I[pOMBIIIIEHHBIN aHAIH3.

6. O0ecnieueHne KayecTBa pe3ysIbTaTOB XMMUYECKOTO aHaIM3a

OcHOBHbBIE UCTOYHUKH MOTPELUIHOCTEN PE3yIbTaTOB XMMHUUECKOI0 aHAJIM3a U CIIOCOOBI UX
ycrpaHeHus. ChydaliHple M CHCTEMAaTHYEeCKHE TIOTPEIIHOCTH, BBIOPOCH, KBa3HUBBIOPOCHI.
Mertposioruueckue mapaMeTpsl U CrocoObl ux oreHkd. [IpaBmibHOCTH. Bocmpon3BoanMocTsb.
[Tpermsnonnocts. Ilpenen oOHapykeHHs W Tpenen omnpeneneHus. YyBCTBUTENBHOCTb.
Juana3zoH ompenensieMbIX coaepxaHui. M30uparenbHOCTh (CENEKTUBHOCTH). DKCIPECCHOCTD.
[TponsBoauTenbHOCTh. KBanumerpuueckre TECTbl OLIEHKM CHCTEMAaTHYECKUX IOIPEHIHOCTEM:
tectel ®umepa, Koxpena, ['pab0ca, [uxcona, xaptel IOnena, IleBapra u T.I.
NudopmanronHas 3pPeKTUBHOCTb.

4 O0beM y4eOHOH JUCHHILINHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoIt paboThl
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlexiuu (Jlek) 0,44 16
Jlaboparopusbie 3austust (J1ab) 0,89 32
CamocrositesbHas padora (CP) 1,67 59,8
Bua xoHuTposs: 3aueT / IK3amMeH 3a4eT ¢
OLICHKOH

Bunsl yueOHoI paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlexuun (Jlek) 0,44 12
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IIpooonsicenue mabauyvl

. B 3auerHbIx B actponom.
Bupl yue6HOM paboTh
eIMHUIIAX qacax
Jlabopatopusbie 3austust (J1ao) 0,89 24
CamocrositesibHas padora (CP) 1,67 44,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM

AHHOTAUUs padoyeid MPOrpamMMbl JUCUMILIHHBI
«BbruncanTeIbHAS MATEMATHKA 1JIS1 OXPAHbI OKPY KAIOIIel cpelibl H PAIIHOHAJIBHOIO
HCIOJIb30BaHUS NPUPOAHBIX pecypcos» (B1.B.J[B.03.01)

1 Henp aMCHMIVIMHBI -  HAy4YUTh CTYJEHTOB TEOPETUUYECKUM 3HAHUIM MU
MPaKTUYECKUM YMEHHSIM U HaBbIKaM HCIIOJIb30BAHUSI COBPEMEHHBIX MaTEMAaTUYECKUX METOOB C
MpUMEHEHUEM IakeTa marematudeckux mporpamm MATLAB s pemieHus mupokoro Kpyra
3a/1a4y BbIYUCIUTEIbHON MaTeMaTUKHU.

2 B pe3syabTrare wu3yyeHMs JUCHUIVIMHBI oO0ydYaloluiicd 1O Mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnadams CleNyIONUMU KOMITETCHIIUSIMHU:

- CIOCOOHOCTBIO peIllaTh CTaHJAPTHBIE 3a/la4ll MPO(PECCHOHANBHON [EATEIbHOCTH Ha
OCHOBE MH(POPMAITMOHHOW U OMOIHOTrpaduecKoi KyabTyphl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTMA W C Yy4YeTOM OCHOBHBIX TpeOoBaHUN WHGOPMAIMOHHOM
6e3zomnacHoctu (OITK-1);

- CIIOCOOHOCTBIO HMCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCUUIUIMH B
npoecCHOHANBHOM  AESATEIbHOCTH, MPUMEHSITb METOJbl MaTEeMaTHUYeCKOro aHaiu3a u
MO/ICIIUPOBaHHUsI, TEOPETUIECKOTO U dKCIepUMeHTaIbHOro nccaenosanus (OI1K-2);

- CIIOCOOHOCTBIO MOJEIUPOBATh SHEPro- MU pecypcocOeperarouiie Mporecchl B
XUMHYECKON TeXHOJI0ruu, Heprexumuu u ornotexuosorun (I1K-16).

3namo:

- (U3MKO-XMMHUYECKHE U XUMHKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTU MPOTEKAHUS
IPOIIECCOB M3MEHEHHs arperaTHOro COCTOSTHHSI Mapo(ra30)->KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
IIPOLIECCOB U OCHOBHBIX MPOLIECCOB Pa3/JIeIC€HNs XUMUUECKON TEXHOJIOTHH;

- METOIbl M aITOPUTMBl KOMIIBIOTEPHOTO MOJEIUPOBAHUS OCHOBHBIX ITPOLIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIOTHYECKUX CXEM XUMUYECKUX ITPOU3BO/ICTB,;

- NPUHUUIOBl NPUMEHEHHS] METOAOJIOTHH KOMIBIOTEPHOIO MOJAEIUPOBAHUS XHMHKO-
TEXHOJIOTHYECKHUX IPOILIECCOB MPU aBTOMATU3UPOBAHHOM NPOEKTUPOBAHUU M KOMIBIOTEPHOM
YIPaBICHUN XUMHUUYECKUMU TPOU3BOJCTBAMU.

Ymemo:

- pemartk 3a/la4d KOMITBIOTEPHOTO MOJIETUPOBAHMS IPOLIECCOB Mapo(Ta30)->KUAKOCTHBIX
paBHOBecHii, abCOpOLNH, TUCTUIUIALUY, PeKTU(DUKAILIMY U KUIKOCTHOU SKCTPAKIUY;

- TPUMEHSTH MOJYUYCHHbIEC 3HAHUS MIPU PELICHUU NMPAKTUYECKUX 337a4 KOMIIbIOTEPHOTO
MOJIEJTMPOBAHUS OCHOBHBIX IPOLIECCOB XUMHYECKOH TEXHOJOTUUU TEXHOJIOTHUYECKUX CXEM
XUMHYECKHUX IIPOU3BOCTB.

Braoemy:

- METOJaM{ TPHUMEHEHHUS CTaHAApPTHBIX MaKeTOB MpuKiIaaHbix mnporpamm (IIIIIT) u
nakeroB Mojenupytouux nporpamm (IIMII) nns MopenupoBaHHsS OCHOBHBIX IPOILIECCOB
XUMHYECKON TEXHOJIOTMUH TEXHOJIOTMUECKHUX CXEM XUMHUYECKUX NTPOU3BOJICTB.

3 Kpatkoe conep:kaHue TUCHUTINHBI:

Beenenne. llenn wu 3agaun  kypca. KpaTkuii HCTOpUYECKHH OUYEpPK PpPa3BUTHS
OTEUYECTBCHHOM M 3apyOC)KHOW BBIYMUCIUTEIILHOW MaTeMaTUKu. OCHOBHBIC dTaIlbl pa3pabOTKU U
peann3anyuy aIropuTMOB Ha KOMITBIOTEPAX.

Monyns 1. BerancnurtensHas matemaTuka. OCHOBHBIC ATallbl: pa3pabOTKa U pean3arus
aIrOpUTMOB Ha KommbloTepax. Cucrtema kommbioTepHo maTemaTuku (CKM) MATLAB s

106




peleHns 3aa4 BEIYUCIUTEIbHON MaTEMaTHKH.

Tema 1.1. Cozmanue M-mporpaMm W OCHOBHBIE  omeparopel  M-s3bIKa
nporpammupoBanus MATLAB. Bapuantsl ctpykrypsl nporpaMmm Ha MATLAB: opranuzanus
pabouero croma DesktoplLayout; ocuoBubie omepammu B CommandWindow; ocHoBHBIE
omepanuu B Editor; nmHeiiHO opraHuW3oBaHHasi mporpamMma (ajaropuTM); BETBICHHS C OJHUM
YCJIOBHEM, HECKOJILKUMHE YCIOBUSMH, BIOKEHHBIC, CO CIIUCKOM ycioBuil. if, Switch; moruueckue
omeparuu and, Or, NOt; LUKIBI CO CYETYUKOM, C MPEAYCIOBHUEM, C IOCTYCIOBHEM, C
IpephIBAHUEM TIOJHBIM M IMpEpbIBAHUEM YAaCTUYHBIM, C 3aJaHHBIM IIAarOM CYETYHKa, C
OTIeNIbHBIM OoTCueTOM uTeparwmii; for, while, break, continue; ¢ Bei3oBOM (G yHKIIHIA; C THATOTOM C
nosb3oBateseM B CommandWindow u B crieriaibHbIX THATOTOBBIX OKHAX.

Tema 1.2 CrangaptHble W HecTaHaapTHble (GyHKIMH M-s3bIKa TPOrpaMMHUPOBAHUS H
ocuoBHble pemarenn (Solvers) MATLAB: ¢yukuuu ¢ rpa@u4eckuM BBIBOJOM pPE3YJIbTATOB;
plot, subplot, surf, mesh, polar; ¢yHkuuH ¢ 4YKUCIOBBIM BBIBOAOM pE3yJabTaTOB B
CommandWindow; ¢yHKIMH ¢ 3alMuChbi0 pe3yibTaToB B (aily; (QyHKIMH, BIOKCHHBIC B
INIaBHYI0 (QYHKIUIO; (YHKIMHA C TIEPEMEHHBIM YHCIOM apryMEHTOB; (DYHKIIMH, BBI3BIBAIOLIHE
Ipyryio QyHKIHIO, UMsI KOTOPOI MepelaHo KaK apryMeHT.

Mopyns 2. Bektopel u matpuibl. CucreMa JMHEHHBIX alreOpandyeckux ypaBHEHHI
(CJIAY).

Tema 2.1. OOparHas MaTpuiia. YMHOXCHHE MATPHIL: oreparop iNV; omeparopsl Strcat,
int2str, numa2str; omeparopsr length, min, max, mean, sort; omeparopsr dot, tril, triu, eye, zeros,
ones, diag; omeparopsr rand, linspace, logspace, repmat; oreparopsi Size, det, trace, norm;

Tema 2.2. Meron 'aycca. MeToa npocTtsix utepanuii: oneparopsi linsolve, rank, eig.

Tema 2.3. OOyCHOBJICHHOCTh CHUCTEMBL. UHMCIO OOYCIOBICHHOCTH: oOreparopbl cond,
rcond.

Mopayns 3. OOGpaboTka pe3yiabTaTOB HM3MEpPEHUS OJHOW BeluuuHbl. [IpubmmkeHue
GbyHKIHIH.

Tema 3.1. Kpurepuii Cteronent: oneparopsi polyfit, polyval.

Tema 3.2. Aunpokcumanusi: ornepatop Isqcurvefit;

Tema 3.3. Untepnonsiums: onepatops interpl, linear, spline, nearest.

Monynb 4. UnciaeHHOe HHTETpUPOBaHUE.

Tema 4.1. Metozs! IpsIMOYTOJIBHUKOB: OIlepaTopbl SUM, mean;

Tema 4.2. Metozs! Tpaneuuii: oneparop trapz.

Tema 4.3. Meron Cumricona: omneparop quad, int.

Tema 4.4. Meron Hetorona-Koteca 8 mopsiika: onepatop quads.

Monayns 5. YpaBHEHHE C OJHUM HEU3BECTHBIM.

Tema 5.1. Merton nenenus momojam: orepatopsl conv, deconv, polyval, polyder.

Tema 5.2. Metox KacaTenbHBIX: oreparopsl roots, poly, fzero;

Monyinb 6. CricTeMa HEIMHEWHBIX ypaBHEHUM.

Tema 6.1. Metox Herotona-Padcona: oneparopsr solve, diff, subs.

Tema 6.2. Meton npocteix uteparuii: oneparopsl Simplify, collect, pretty.

Moayns 7. OnHOMEpHast ONTUMHU3ALMS

Tema 7.1 MeToabl 0THOMEPHO#M onTUMH3aNUK: oneparopsl fminbnd.

Monaynb 8. MHOroMepHasi ONTUMHU3AIHA.

Tema 8.1 Meroasl MHOroMepHOW ontumm3anuu: omeparopsl fminsearch, linprog,
fmincon;

Monyns 9. luddepennmanbHble ypaBHEHHUS.

Tema 9.1 Metosl penienuns tuddepeHiraibHbIX ypaBHeHU: oneparopsidsolve, diff.

3akiroueHue. 3aKI0YUTeNbHAas JIEKIUS M0 MOIBEICHUIO UTOTOB Kypca.

O6miee kommuecTBo Moaysei — 9.
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4 O0beM y4eOHOH JUCHHUILINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eAUHULIAX yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
KonTaktHas padora (KP): 0,89 32,2
Jlexmm (Jlek) - -
Jlabopatopusie 3austust (J1ao) 0,89 32
CamocrositesbHas padora (CP) 2,11 75,8
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer
N B 3auetHbIx B actponom.
Bunel yue6HoI paboThl
eUHULIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,89 24,15
Jlexmu (Jlek) - -
Jlabopatopusie 3austusi (J1ab) 0,89 24
CamocrositesbHasi padora (CP) 2,11 56,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er

AHHOTaUUs padoyeii MPOrpaMMsbl IMCHUTLIHHBI
«/luckpeTHasi MATEMATHKA B OXpaHe OKPY Kalowleli cpebl M PALMOHATIbHOM
HCI0JIb30BaHUH NPHPOIHBIX pecypcon» (b1.B.1B.03.02)

1 Iesb10 AMCHUMIIMHBI SBJISIETCS POPMHUPOBAHUE Y CTY/IE€HTOB CUCTEMbI OCHOBHBIX
MOHATHH, WCIONB3YEMbIX [UIA TOCTPOCHHUS BaKHEHIIMX MaTeMaTHYeCKHMX MoJened, u
MaTeMaTHYECKUX METOJIOB JJIsl ONMCAHUS PA3JIUYHBIX MPOLIECCOB.

2 B pesyabTare u3yueHMs AUCHUIUIMHBI OOydawumMiics Mo mnporpaMmme
0akajaBpHaTa qOJIKEH:

Obnadams cnenyronumu  odmenpodeccuonanbupiMu Komretrenusimu (11K):

- CIIOCOOHOCTBIO MCHOJIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIMH B
npoeCCHOHATPHON  JEATENbHOCTH, NPUMEHSITh METOJIbl MaTeMAaTHYEeCKOTO aHalu3a |
MO/ICIIUPOBaHHMsI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOTO nccaenoBanus (OITK-2);

- CTIIOCOOHOCTBIO TUIAHUPOBATh OSKCIIEPHUMEHTAIBHBIE HWCCIIEIOBAHUS, II0JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MONTy4eHHBIC pe3yinbraThl ([TK-15).

3nams:

-OCHOBHBIC TIOHATHSI M METOJBI IHCKPETHOW MaTeMaTHKH, MaTeMaTHYEeCKHX METOJIOB
peleHus mpoecCUOHANBHBIX 3a/1ay.

Ymems:

- NPUMEHATh MAaTeMaTHYeCKHE METOAbl NPU PELICHHH TUIOBBIX MPO(ECCHOHATBHBIX
3ajad.

Braoemw:

-METOJIaMH TIOCTPOCHUST MAaTEeMaTHUECKOW MOJIECTH TUIIOBBIX MPO(ECCHOHATBHBIX 3a/1a4 1
coJiepKaTeIbHOM HHTEpIpPETallMK MOTYYEHHBIX pPe3yabTaToB.

3 Kparkoe cogep:kanue AUCHUIIUHBI:

1. Beenenue.

Pome  muckpeTHOW MaTeMaTWKW TpH  pa3paboTKe W OKCIUTyaTallill  XHUMHKO-
TEXHOJIOTUYECKUX CUCTEM.

2. DJeMeHTBl TEOPUU MHOXKECTB U alnreOpanyeckue CTpyKTYpBhl.

BBenenne B JUCKpETHYIO MaTeMaTHKYy. Poib TMCKpEeTHOM MaTeMaTHKU NpU pa3paboTke U
9KCIUTyaTallud XUMHKO-TEXHOJOTMUECKUX CHCTeM. MHOXeCTBa, OTHOUIEHHS U (DYyHKIUH.
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3amaHne MHOXECTB M OCYIIeCTBICHUE omepanuii Hajgy HuMH. CrnocoObl 3amanus. Omnepauuu
00BbEeIMHEHHUS, [IEPECCUEHUs], PA3HOCTH, JONOJIHEHUS U JeKapTOBa IPOU3BEICHUA. AKCHOMATHKA
TEOpHH MHOXKeCTB. Anredpa Kantopa. MuHMMH3aLus MPeACTaBICHUNA MHOXKECTB. JlmarpaMmbl
Diinepa-Benna. bunapusie oTHomeHus. CriocoObl 3aqaHuss OMHapHBIX OTHOmIeHUU. CBOWMCTBa
OuHapHbIX OoTHOUIeHUH. Pa3ouenns. OTHOMIEHNS SKBUBAJICHTHOCTH U Topsiika. [lpeacraBnenue
N-apHBIX OTHONICHWH OMHApHBIMHU. AnreOpa oTHomeHUd. DyHKIUU. NHBEKIUS, CIOPBEKIUS U
Oouekuus. AunreOpandeckue CcTpykTypbl. [lomyrpynmsl. Monouasl. ['pynmer. loarpynmsi
[Muknuueckue rpynnsl. ['pynmnel moacraHoBok. M3omopgusm rpynmn. CMmexHble KIacchl IO
noarpynme. Hopmanbubeie penutenu. ®@akrop-rpynnbl. Kosbloa: omnpeneneHus, CBOMCTBa,
npumepsl. [Toss.

3. DnemMeHTHl Teopun rpados.

I'padpr. 3amanue u xapakrepuctuku rpadoB. Bumer rpado. Iloarpadsr. Matpuiisi
CMEXHOCTH U uHIUAeHTHocTH. Crenenu BepminH. Mapmpytsl Lenu. Iluknsl. PaccrosHue
MEXy BeplinHamu. Jluamerp u paguyc rpada. YHapHble 1 OMHapHbIe onepaluy HaJ rpadamu.
Homonaenne rpada. YiganeHue u n0o0aBIieHWE BEpIIMH. YJalleHWe W Jo0aBieHHe pedep.
Otoxnectienue BepuminH. Pacmeruienune BepmunH. OObenunenue rpados. Ilepeceuenue
rpadoB. KomroHeHTsl cBsi3HOCTH. Moctel. Bepmmnanas u pedepHas cBs3HOCTb. CBS3HOCTD
OpPUEHTHUPOBAHHBIX I'padoB. AJTOPUTM BBIYMCIECHUS CBSI3HOCTU. BHYTpeHHsS yCTOHYMBOCTS.
BepmmaHoe yncio HezaBucuMocTH. PebepHoe uyncio HezaBucuMocTu. BepmmHHoe u pedepHoe
nokpeiTue rpada. BremHss ycroiWuuBocTh. BepmmHHOe M pebepHOE 4YMCIO BHEIIHEH
ycToiunBocTd. LUKIIBI 1 pa3pes3nl. DinepoBbl HUKIBL. ['aMuibTOHOBBI 1TUKIEL. [l1anapHocTs u
ykiagka rpagos. ['panu minockoro rpaga. Packpacka rpados. Xpomaruueckoe yucio. I'unoresa
yeTblpex Kpacok. [lepeBbsi. Ompenenenus. CpoiictBa. Teopema Komu. ®yHnameHTanpHas
cuctema IUKIOB. OCTOB HAaMMEHBIIErO Beca. YIOPsIOYEHHBbIE AepeBbsi. bUHApHBIE NEpEBBA.
JlepeBbst cCOPTUPOBKU. AJITOPUTM MOMCKA B IEPEBE COPTUPOBKH.

4. Bynessl pyHKIIMH.

Anre6pa noruku. byness! pynkiuu. Crioco6sl 3aganus. byneBsl pyHKIMM OAHOM U IBYX
HNEepeMEeHHbIX M HX cBoiicTBa. @opmynbsl OyneBoil anreOpbl. OCHOBHbBIE 3aKOHBI OyJeBOM
anreOpsl.  ODKBUBaIEHTHOCTb  (opmyn.  [lpunmun  gBoiicTBeHHOCTH.  CoOBEpIICHHBIC
JTU3BIOHKTUBHBIE M  COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMalibHble (opmbl. CucTeMbl
3JIEMEHTApHbIX OyNeBbIX PYHKIMH. DYHKIIMOHAIBHO MOJTHbIE CUCTEMBI AJIEMEHTAPHBIX OYJIEBBIX
¢bynkuuit. Ilpumepbl (GyHKIMOHAIBHO NOJHBIX Oa3zucoB. BakHeilme 3aMKHYThIE KIJIACCHI.
Teopema o ¢yHKIMOHaIbHOW moONHOTE. MuHuMM3anus OyneBbix (GyHkumid. CokpalleHHas,
TynukoBass ¥ MuHuUManbHas ¢opmbl. Kaptel KapHo. Meton coueTaHuss MHAEKCOB U METOJ
Kyaitna. MunuMu3anysi KOHbIOHKTUBHBIX HOpMabHBIX (hopM. O630p NMPUIIOKEHUNH TUCKPETHON
MaTEMAaTHKH. Pazpabotka 3¢ HEKTUBHOTO MaTEMaTHYECKOrO, IIPOrPaMMHOTO,
MH(OPMALIMOHHOTO M TEXHUYECKOTro OOecledeHHsi Ha OCHOBE METOJOB JUCKPETHOU
MaTEMaTHKH.

5. Ucuncnenue BbICKa3bIBaHUH.

BBenenne B MaTemaTHueCcKyo JIOTUKY. KpaTkue cBeeHUs U3 UCTOPUU MaTEMaTHYECKON
gorukd. Ponp MaTemaTuyeckoil JIOTMKM TpU  pa3pabOoTKe M OIKCIUTyaTallud XHUMHKO-
TEXHOJIOTHYECKUX cUCTeM. DopMalbHbIE aKCMOMAaTHYECKUE CUCTEMbl. CHMBOIIBI, BBIPAKEHUS,
bopmynbl, akcuoMsl. [IpaBuiio BeIBOJa, HETIOCPEICTBEHHOE CIIECTBUE, BBIBOA, TeopemMa. Jloruka
BbICKa3biBaHMil. Jlornueckuii BoIBOJI. Akcrombl. [IpaBuiio modus ponens. Teopema AeAyKIuu u
npaBwio  cwutorusma. [lonHoTa ¥ HENMPOTUBOPEYMBOCTh. He3aBHCHMOCTH — aKCHOM.
Pazpemmmocts Teopuun. [lpyrue akcmomaruszanuu. I[IpoBepka BBIBOZUMOCTH € HOMOUIBIO
UCTUHHOCTHBIX Tabnmuu. CexkBeHuuu ['ennena. Moaens mupoB Kpumke. Merox pesomronuit
Pobuncona. Metoz kiay3 Bonra. O6pathsiii MeTog MacnoBa (61aronpusiTHeIX HaOOpOB).

6. Vcuncnenue npeJuKaToB U HEYETKasl JOTHKa.

Jloruka mpeaukKaToB. ABTOMATH3allUsl JIOTHUECKOro BbIBOAA. llepeMeHHbIe, (YyHKIHH,
TEpMBbl, IpeIuKaThl, KBaHTOPHI, (Gopmyinsl. OOnacTe neiicTBug kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIC NepeMeHHbIe. IHTepnpeTannu, paBHOCHILHOCTh. Pacro3HaBaHue 001e3HaYMOCTH.
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[Tpobnema pa3pemMMocTH. AKCHOMBI M TpaBHJIa BBIBOAA HUCUMCICHHUS MpeaukaToB. Teopema
Jenykuuu. HenmpoTuBopeduMBOCT, M NHOJHOTA. BbIHECeHHME KBaHTOPOB M IpeABapeHHas
HopMmanbHast (opma. CkylneMoBCKHe cTaHnapTHbie (OpMbL. DpOpaHOBCKUI YHHBEPCYM U
Teopema DpOpana. [logctanoBka ¥ yHHUKausa. MeTon pe3oonuii u ero noiaHora. CTpareruu
Metona pesonouuil. Ju3ptoHkTel XopHa. IlpuHOMI JOrMYecKoro mporpaMMHUpPOBaHUS.
Heuetkne MHoOxkecTBa. Heuerkas noruka. IlosBieHne u cytb HedeTkocTH. Popmanuszanus
HeueTKocTu. DyHKIMS NpUHAIeKHOCTU. JIMHrBUcTHYecKas nepeMeHHasd. Onepauuu Hal
HEYEeTKMMH MHOXecTBamu. Heuertkas apudmernka. Mertoasl aedazzudukanuu. Heuerkue
oTHouieHHs. CTaHJapTHblE HEYETKHE Jiorndeckue onepauuud. HeueTkuit BbIBOA. CTeneHu
VMCTUHHOCTH M CTENIEHU YBEpEHHOCTU. HeueTkuii aHanor MeToaa pe30ItoLnii.
7. Koneunslie aBTomatsl, Maiuubl TeropunHra-Ilocra, ClioxHOCTh BEIUUCTCHUMN.

OnemeHTHl TeopuH aBToMaToB. [loHsATHE aBTOMaTHOrO MpeodpazoBaHusl HHGOPMAIUU U
KOHeYHOro aBTomara. CriocoOsl 3a1anust aBToMaToB. ABToMaTsl Munu u Mypa. [Iporpammuas u
arnmnapaTHasl peaju3alus aBTOMaToOB. DKBUBAJICHTHOCTh U MUHUMMU3ALMS aBTOMATOB. MalluHbI
Trropunra-Ilocra. @opmanuszanus MOHITHUS AITOpUTMa U (popMalibHbIE MOJEIN AITOPUTMOB.
Mammna TeropuHra: onpezeneHus, CBOiCTBa, rpadsl nepexonoB. Mammna [locra. I[TporpamMmer
s mamuH.  [Ipobmema  pacmosnaBanms. IlpoOiema  OCTaHOBKH.  AJNTOPHUTMHUYECKH
Hepazpeummbie mpoOieMbl. CIOXKHOCTh alrOpuTMOB. Mephl CIOKHOCTH. BpemeHHas wu
€MKOCTHasl CJIOXKHOCTb. ACHMITOTHYECKAsl CJIOKHOCTb, HMOPSAJOK CIOKHOCTH, CII0O)KHOCTH B
CpelIHEM M B XyAlIeM ciydae. TpynHopa3pemnMmele 3anaud. HenerepMuHHpOBaHHAas MallvdHA
Teropunra. Kmaccet P u NP. NP-nomnasie 3amaun. NP-momnora mpoGiieMbl BBIIOTHHMOCTH
dbopMyn nmoruku BbIckazbiBaHHi. O030p MpHIIOKEHUN MaTeMaTH4ecKoW Joruku. HampaBienus
UCTIOJIB30BAaHUS amnmapara MaTeMaTHYecKOoW JIOTHMKH B 3a/la4ax MPaKTUYECKOH WH(POPMATHUKH.
Crneunduxanuss u  BepuuKanmus  MNPOrpaMMHO-ANMAPATHBIX  MPOEKTOB,  JIOTHYECKOE
IPOrpaMMHUPOBAHKE, TOCTPOEHUE OHTOJIOTUH, SI3bIKU OOIIEHUSI UHTEIUIEKTYyaJIbHbIX areHTOB.

4 O0beM y4eOHOMH TUCIHUIITHHBI

. B 3aueTHbIxX B akanem.
Bunsl yueOHoI paboThl
eIIMHUIIAX qacax

Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas padora (KP): 0,89 32,2
Jlexumn (Jlek) - -
IMpaktrueckue 3ausatus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,11 75,8

Bua koHTpoJs: 3a4eT / IK3aMeH 3ayer

Bunsl yueOHoI paboThI

B 3aueTHBIX

B actponowm.

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,89 24,15
Jlexiuu (Jlek) - -
[Mpaktrueckue 3anarust (I13) 0,89 24
CamocrositeanHas pa6ora (CP) 2,11 56,85
Bua koHTpoJIs: 3a4eT / IK3aMeH 3ayer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI

«OcHOBBI MeHeMKMeHTa 1 MapkeTuHra» (b1.B./[B.04.01)

1 IeJb AUCHUILUIMHBI — MTOJIyY€HUE CHCTEMbI 3HAHUI 0 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS MPEANIPUATHN B CHCTEME HAIIMOHATLHON SKOHOMUKH, TPE/ICTABICHU B
06HaCTI/I MCHCIPKMCHTA U MAPKCTUHI'A, BKJIITOYasd MCTOAOJIOTNICCKHNEC OCHOBBI U
3aKOHOMEPHOCTH, PYHKIIUH, METOIbl, OPTaHU3AIMOHHBIC CTPYKTYPHI, OPTraHU3AINI0 TIPOIIECCOB,
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TEXHUKY U TEXHOJIOTHIO MEHE/PKMEHTA M MAPKETHHTa B YCJIOBUSAX PIHOYHOW HKOHOMHMKH;
3aJI05K€HUE OCHOB MPO(eCCHOHATBHON AESITebHOCTH OaKaiaBpoB.

2 B pe3syabraTe u3y4YeHHS] JAUCHMILIMHBI 0O0y4yalolMiici MO mporpamme
0akaJjiaBpuaTa J0JIKeH:

Obnadams  cneayrOIMIMMHU obmekyneTypubiMa  (OK) u  mpodeccnonambHbBIME
komrereHmsmu (I11K):

- CMOCOOHOCTh HCIIOJIB30BaTh OCHOBBI 3KOHOMUYECKHMX 3HAHHA B pa3IMYHBIX
chepax xusnenestensaocta (OK-3).

- CMOCOOHOCTh HCIIOJIB30BaTh 3JEMEHTHI HKOJIOT0-3KOHOMHYECKOTO aHalu3a B
CO3JIaHUM PHEPro- u pecypcocodeperaromux rexuoaoruit (ITK-8).

3namo:

- NPUHIUIBl  COCTABJIICHUS TEXHUUYECKOW JoKyMeHTauuu (rpadukoB pador,
WHCTPYKIUH, MJIAHOB, CMET, 3asBOK HAa MaTepUaibl 1 000PYIOBaHUE) U JIP.;

- TEOPETUYECKHE OCHOBBI M METO/IbI BEIPAOOTKH LIEJIeH U CTpaTernuu OU3Heca;

- MPUHIMIBI MOATOTOBKM TOKYMEHTAIMU JJISl CO3/IaHUSl CHCTEMbl MEHEKMEHTa
Ka4ecTBa MPEANIPHUSTHS;

- METO/Ibl U TEXHOJIOTHH MPUHATHS U Pealli3allii yIPaBICHUECKUX PELICHHM.

Ymemo:

- COCTaBJIATh 3asBKH Ha 000PYAOBaHUE;

- pa3padarbIBaTh TEXHUYECKYIO JTOKYMEHTAIIHIO;

- MIPUHUMATD YIIPABICHUYECKHE PEIICHUS U OPTaHU30BBIBATh UX BHITIOJHEHHE;

- cobupaTh, 00padaThIBaTh U UCIIOIB30BaTh YIPABICHYECKYIO0 HHPOPMALIUIO;

- paboTaTh C yIpaBIeHYECKON JOKYMEHTAIHEH, M0JIb30BaThCs 3aKOHAM, HOPMaMHU
U TIpaBWJIaMH aIMHUHHACTPATUBHOHN EATEILHOCTH;

- pacrpenienaTh 0053aHHOCTH U OTBETCTBEHHOCTb;

- WCTIOJIH30BATh METO/IbI MOTHBAIIMH TIEPCOHAIIA;

- KOHTPOJIMPOBATh U PEryJIupOBaTh UCIOJHEHUE TJIAaHOB.

Braoemy:

- HABbIKAMU MPUMEHEHUS ONTUMAIBHBIX MOAXOAOB JUIsl NUAarHOCTUKH M aHalu3a
PBIHKA;

- METOAAaMHU PYKOBOJCTBA EPCOHAIOM;

- WHCTpYMEHTaMH PPEKTHBHOTO YIPABICHUS TPEATPUSITHEM.

3 Kpartkoe coaep:kanue AU CHHITUHBI

Monynb 1. OcHOBBI ynpaBiieHUs! TPEATPUSITHEM

1.1 Beeoenue. Ilpeomem, memoo u cooeparcanue oucyuniunvl « OCHO8bL MeHeoIcMeHma
u mapremunea». Teopusi yrnpaBlIeHUs: yIpaBlIeHHE KaK TOTPEOHOCTh M Kak (akTop ycmexa
NeSITeIbHOCTH, CYIIHOCTh U COJIepKaHUE YIPABICHHS, MECTO TEOPUHU YIPABIECHUS B CHUCTEME
COBPEMEHHBIX 3HAHHM, crenuduka yrnpaBlIeHYECKOH AEATENIbHOCTH, COBPEMEHHBIE MPOOIeMbl
yrpaBieHusl. ['eHe3uc TeopHH YIpaBIEHHs: YIPABICHUYECKHE PEBOIIOIMH, BO3HUKHOBEHHE
Hay4YHOI TEOpUH YIpPaBICHHsS, UCTOKM M TEHJCHLUHU PA3BUTUS POCCUHCKOTO YIPABICHHUS.
3aKOHOMEPHOCTH W TIPHHIMUIIBI YIPaBIEHUs: CyOBEKTHBHBIE W OOBEKTHBHBIE (DaKTOPHI B
yIpaBICHUH.

1.2 Cucmema ynpasnenus npeonpusamuem u ee cmpykmypa. Oyenxa 3¢hghexmusnocmu
ynpasnenus. CucremMa yrpaBlIeHHUs: TIOHSATHE CUCTEMbI yIpaBlIeHUs, pacrpeaeneHne QyHKIIH,
MIOJTHOMOYHI ¥ OTBETCTBEHHOCTH, MPHHIIAIIBI TOCTPOSHHS CHCTEM yrpaBieHus. L{eHTpanmzamus
U JICUEHTpAIM3alusl YIpaBJICHUs, JeNerHpoBaHUE IIOJIHOMOYMN B Mpoleccax yIpaBIeHUs.
Opraau3anoHHas CTpyKTypa u ee BUAbl. OCHOBHBbIE TOHATHS PPEKTHBHOCTH YIPABICHHUS.
[Tokazarenu 3¢ (HeKTUBHOCTH YIIPABICHUSI.

Monynb 2. OCHOBBI MEHEKMEHTA

2.1 Llenu 6 cucmeme ynpaenenus. Pazpabomka cmpamezuii u nianos opeanusayuu. Llemn
U IIeJienojlaTaHue B YINPaBICHUM: POJb LIEM B OPraHU3allud U OCYIIECTBICHHM IPOLIECCOB
yIpaBieHus, Kilaccu(uKkauus LeJei, MOCTpPOCHUE JepeBa LeJiei; coyeTaHue pasHoOOpas3us
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neneid W QYHKIUH MEHEDKMEHTa; CUCTeMa YIpPAaBIEHHUS MO LEsIM; CTpaTerduss U TaKTHKa
ynpaneHus. CylHOCTb, IPUHIHUIIBI K METObI IIaHUpoBaHus. [Iporiecc BbIpabOTKH CTpaTEruu.
@DopMBI TEKYIIETO IJIaHUPOBAHUSI.

2.2 Texnonocus paspabomku u npuHAmMus ynpaeienuyeckux peuwenuti. Pa3paboTka
VIPaBICHYCCKUX PEHICHWH: TMOHATHE U KJIacCU(UKANMS  YIPABICHUYCCKUX  PEIICHUI,
OCHOBOIIOJIATaOIIUEe 3JEMEHTHI JEATEIbHOCTH, YCIOBHS W KPUTEPUU MPHUHITHUS pPEIICHUM,
MpolecC U MOJEIHM TMPUHATHS YIOPABJICHUECKUX PEUICHUM, peanu3alus YIpaBIeHYECKUX
pelIeHU.

2.3 Bnacmv 6 cucmeme ynpagnenus. audepcmeo u cmuiv ynpasieHus. OTHOIICHHS
BJIACTHU B CHUCTEME YIIPABJICHUS: TIOHATHE U TUIIOJIOTHS BJIACTH; BIACTh U aBTOPUTET MEHEIKEPA;
npu3Hakd, (aKTOpbl W TPOSBICHUS HEYNPAaBISIEMOCTH; WCTOYHUKUA BIACTH B YIPABICHUH
OpraHu3alyeil; MmapTHEPCTBO B Ipolieccax MEHeKMeHTa. JIMIepcTBO M CTHIIb YNpaBJICHHUS:
nporecchl  (OPMHUPOBAHHMSI U OCHOBHBIC COCTABIISIOIIME JIMJIEPCTBA, (opMaibHbBIE U
HedopMasbHbie (HaKTOPHI JIUAEPCTBA, IPOSBICHUE JTUICPCTBA B CTHIIC YIPABICHUS, TCHICHIIUS
Pa3BHUTHS CTUIISI YIIPABIICHUSI.

2.4 MomusayuoHnusie 0cHO8bl ynpasieHus u Kon@aukmol. MoTUBaIMS ACSITEILHOCTU B
VIPaBICHUHN: MOTHUBHI JIESTSIILHOCTH YEJIOBEKA U MX POJIb B YIPABICHUH, OCHOBHBIC TIOHITHS U
JIOTUKa Tpolecca MOTHBAIuH, (QakTopsl (HOpMHUPOBAHHS MOTHUBOB TpyJa; HCIHOJIb30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEIKMEHTA; (hakTopbl d(P(HEKTHBHOCTH MOTHBAIIMH, COBPEMCHHBIE
KOHIENIIMK MOTUBaluu. ['pymnmoBas AMHAMHKA U KOH(JIMKTBL: POJIb TPYMIbl B MOBEACHUH H
JESTEIIbHOCTH YeJIOBeKa, (POPMUPOBAHUE TPYII, B3aUMOJACUCTBHS B TPYIIC M B OpraHU3aIlny;
BO3HUKHOBEHHUE, TPOSBICHUE W PA3HOBUAHOCTH KOH(IMUKTOB, BIHSHHE KOH(DIMKTOB Ha
yIpaBJICHHE.

Monyns 3. OCHOBBI MapKETHHTA.

3.1 Mapkemune kax cucmema ynpaenenus, peyiuposanus u uzyuenus pvinka. llonstue
MapKEeTHHTa, MPOUCXO0KICHUE U CYIIIHOCTh MAPKETHHTA, [IeJH MapKkeTuHTra. OCHOBHbBIE MPU3HAKT
MapKETHHTOBOTO CTHJIs yrpasieHus. Konnenmuu mapkernHra. OCHOBHBIC BUIBI MapKETHHTA.
MapxkeTHHroBas cpefa.

3.2 Komnnexc mapxemunea. Ocnognvie mapkemunzogvle uncmpymenmsi. Conepkanue u
MPOLIECC YIpaBieHus MapKkeTUHroM. OcHOBHbIE (DYHKIIMM MapKeTHHra. ToBapHas, LI€HOBas,
COBITOBasl 1 KOMMYHUKAIIMOHHAS TOMUTHKU (hupmbl. ToBapHbIe cTpareruu. Pa3paboTka HOBBIX
TOBapOB.

4 O0beM y4eOHOH JUCHHILINHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoI paboTh
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTaktHas padora (KP): 0,89 32,2
Jlexmm (Jlek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrositesnbHas padora (CP) 1,11 39,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auyer
. B 3auetHbIX B actponowm.
Bunel yue6HoIt paboTh
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHUILJIMHBI 10 Y4eOHOMY IIAHY 2,0 %4
KonTaktHas padora (KP): 0,89 24,15
Jlexmn (Jlek) 0,44 12
[Ipaktuueckue 3austus (I113) 0,45 12
CamocrositenbHas padora (CP) 1,11 29,85
Bua koHTpOJIA: 3a4eT / IK3aMeH 3ayerT
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AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
« OCHOBBI TEXHHMYECKOTr0 peryaupoBanusi u ynpasJjenus» (b1.B.J1B.04.02)

1 IeJab AUCHMUILUIMHBI — [TOJIYYCHHUE CUCTEMBI 3HAHUH 00 YIPaBJICHUH Ka4eCTBOM Ha
HpepHs TUSIX B CUCTEME HAIMOHATBLHOM SKOHOMUKH, BKJIIOUAsi METOI0JIOTUYECKUE OCHOBBI U
3aKOHOMEPHOCTH YIIPABIICHUSI KAYECTBOMB YCJIIOBUSX PHIHOYHOW YKOHOMUKHH BHEJPECHHE
pPe3yJIbTaTOB HAYYHO-TEXHUYECKUX U MIPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B peasibHbII
CEKTOP SKOHOMHKH.

2 B pe3yabrare u3ydYeHHMs AUCHMIUIMHBI oOOydYalolluiics MO0 mnporpamMme
O0akajiaBpHaTa J0JI:KeH:

Obnadams  CIEAYIOIIMMHA obmekynpTypabiMu  (OK) wu  mpodeccruoHambHBIMU
komnerenuusmu (11K):

- CIIOCOOHOCTh HCHOJIB30BaTh OCHOBBI IKOHOMHUYECKHMX 3HAHUH B Pa3iIHUHBIX
chepax xusnenestenpaoctu (OK-3).

— CHOCOOHOCTh HMCHOJB30BaTh AJIEMEHTHI JKOJOT0-35KOHOMHYECKOIO aHajiu3a B
CO3JIaHUH SHEPro- u pecypcocoeperaromux Texuonoruii (ITK-8).

3uams:

- MPUHIMIIBI  COCTABIICHUS TEXHUYECKOM JOKyMeHTanuu (rpadukoB padoT,
WHCTPYKIUH, TUTAHOB, CMET, 3asIBOK HAa MaTepHaiibl U 000pYyJI0BaHUE) U JIP.;

- TEOPETUYECKHE OCHOBBI U METObI BEIPAOOTKH LIEJIeH U CTpaTeruu Onu3Heca;

- MIPUHIIMITEI TTOATOTOBKU JTOKYMEHTAIlMU JIJISi CO3JIaHUs CHUCTEMBI MCHEKMCHTA
KauyecTBa MPEANPUATHUS;

- METOJIbI ¥ TEXHOJIOTHH MPUHATHS U PEATU3alUN YIIPABICHUCCKUX PEIICHHM.

Ymemy:

- COCTABIISITh 3asIBKM Ha 000py/10BaHNE;

- pa3pabaThiBaTh TEXHUYECKYIO JOKYMEHTAIHIO;

- MIPUHUMATD YIIPABICHUYCCKHUE PEIICHUS U OPTaHU30BBIBAThH VX BHITIOJTHCHIE,

- coOupatb, 00pabaThIBaTh U UCIOJIB30BAThH YIIPABICHUECKYIO HH(OPMAILIUIO;

- paboTaTh ¢ ympaBIeHUECKOW TOKYMEHTAIMeH, IMOIb30BaThCsl 3aKOHAM, HOpPMaMH
Y TIpaBUJIaMH aIMUHUCTPATUBHOM J1€ATEIbHOCTH;

- pacrpenenaTs 00s3aHHOCTH U OTBETCTBEHHOCTB;

- HCIOJIb30BaTh METOII MOTHBAIIMH MTEPCOHAIA;

- KOHTPOJIMPOBATh H PETYJIUPOBATH UCITOJIHEHUE TUIAHOB.

Braoems:

- HABBIKAMHU TPUMEHECHHS ONTUMAIBHBIX ITOIXOJ0B JUISl JUArHOCTUKH W aHaN3a
PBIHKA,

- METOZaMHU PYKOBOJCTBA EPCOHAIIOM;

- HHCTpYMeHTaMu 3 (HEKTUBHOTO YIIPaBICHUS MPEATPUITHEM.

3 Kpatkoe coaep:kaHue TUCHUTLTUHBI

Monyinb 1. OCHOBBI ylpaBiaeHUs KA4ECTBOM Ha MPEANPUATHI

1.1 Beeoenue. Ilpeomem, memoo u codepicanue OucyuniuHvl. Teopusl ynpaBICHUS:
yIpaBJIeHUE KakK MOTPEOHOCTh M KakK (PakTop ycmexa AEATeNbHOCTH, CYITHOCTh M COJEepKaHUe
yIpaBlIeHUs, MECTO TEOPUM VIPABICHHUS KAa4eCTBOM B CHCTEME COBPEMEHHBIX 3HAHUHU,
cnenu(drKa yrnpaBIeHIECKOH NESTEITLHOCTH, COBPEMEHHBIE MTPOOJIEMBI YIIPABICHUS KAa4eCTBOM.
3aKOHOMEPHOCTH Y TPUHLUIIBI YIPABICHHUS KAueCTBOM: CYOBEKTHBHBIE M OOBEKTHBHBIE
(bakTopsI.

1.2 Cucmema ynpaeénenus rauecmeom Ha npednpuamuu. Oyenka >¢hghexmusnocmu
ynpasnenus kawecmeom. CHCTeMa YIPABICHHUS KA4eCTBOM: IOHITHE CHUCTEMBI YIPABICHHS,
pacnpenenenue (GyHKINUU, MMOJHOMOYUN W OTBETCTBEHHOCTH, MPHUHIIUIBI MOCTPOCHUS CHCTEM
ynpapieHusikadyecTBOM. LleHTpanuzanuss M AeleHTpalu3alus YIpaBleHUS, JI€JIeTHpOBaHUE
MOJTHOMOYMI B TMpoleccax yrpaBieHUsKa4uecTBOM. OCHOBHBbIC TMOHATUS S()PEKTUBHOCTH
ynpasieHus kauecTBoM. [lokazaTenu 3¢ (heKTUBHOCTH YIPaBICHUSKAYECTBOM.

Monyinb 2. OCHOBBI CUCTEMBI MEHE)KMEHTA KauecTBa
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2.1 l{enu 6 cucmeme ynpasnenus kauecmeom. Llenu B ynpaBlIeHUUKaue€CTBOM: POJIb LIETH
B OpPraHU3alluy U OCYIIECTBICHUH MPOLIECCOB YIpaBIeHUs, KiacCUpUKaLus 1eiei, TOCTPOeHUE
JiepeBa IeJieii; coueTanne pasHooOpasus 1enie 1 pyHKIM MEHeKMEHTA; CHCTEMa YIPaBJICHUS
MO IeNsIM; CTpaTerusi W TaKTUKa YIpaBlieHHsAKauecTBOM. CyIIHOCTb, MPUHIMUIBI U METOJbI
rianupoBanus. [Iporecc BeipaboTKH cTpaTeruu. GopMbl TEKYIIEro MIIaHUPOBAHUS YIIPaBICHUS
KauecTBOM. BHenpeHHe pe3yibTaTOB HAay4yHO- TEXHUYECKUX M MPOEKTHO-KOHCTPYKTOPCKHX
pa3pabOTOK B peajbHbIN CEKTOP SKOHOMHUKH.

2.2 Texnonocus paspabomku u npuHasmus ynpasienuyeckux pewenuti. Pa3paboTka
VIPaBICHYECKUX PEHICHUI: TMOHATHE W KiIacCH(UKAIMs  YIPABICHUYCCKUX  PEIICHHIA,
OCHOBOIIOJIATaOIIUE D3JEMEHTHI JEATEIbHOCTH, YCIOBHS W KPUTEPUU MPHUHATHS pPEIICHUM,
NpolecC U MOJCIHM TMPUHATUAS YIOPABICHUECKUX PELICHUN, peanu3aius YyrnpaBIeHYECKUX
pelIeHU.

Mooyns 3. Ynpasnenue nepconanom

2.3 Bnracms 6 cucmeme ympasneuus. Jludoepcmeo u cmunsb ynpasieHus. OTHOLICHUS
BJIACTH B CUCTEME YIIPABJICHUS: MIOHITHE U TUIIOJOTHUS BJIACTU; BJIACTh U aBTOPUTET MEHEKEPa;
npu3Haky, (akTopbl W MPOSBICHUS HEYNPABISIEMOCTH; WCTOYHUKUA BIACTH B YIPABICHHUH
OopraHu3aleil; mapTHEPCTBO B MpoIeccax MEHEHKMEHTa. JIMaepcTBO M CTHIIb YIpPaBJICHUS:
npouecchl  (OpPMUPOBAHHMSI U OCHOBHBIE COCTABIAIOIIME JIHUIAEPCTBA, (GopMaibHble U
HedopMaIbHbIe (DaKTOPHI JIMJEPCTBA, IPOSBICHUE JIUACPCTBA B CTHIIC YIPABICHUS, TCHICHITUS
pa3BUTHUS CTHJIA YIIPABJICHHUSL.

2.4 MomusayuonHbvle 0CHOB8bI ynpagieHuss u Kou@aukmosl. MOTHBAIMS JAEATEIBHOCTU B
yIpaBICHUHN: MOTUBBI JESTEIILHOCTH YEJIOBEKA U UX POJIb B yIPABICHUU, OCHOBHBIC MOHITHUS U
JIOTUKA TIpollecca MOTHBAIUH, (PakTopel (HOPMHPOBAHHS MOTHUBOB TPyJa; HCIOJIL30BaHUE
MOTHBAIIMM B MPAKTHKE MEHEMKMEHTa; (akTopbl 3((HEKTUBHOCTH MOTHBAIIMH, COBPEMEHHbBIC
KOHIICTIIIMK MOTHBAIMu. ['pynmoBasi [uHaMHKa U KOHQIUKTHI: POJIb TPYIIIBI B TMOBEACHUH U
JESTENIbHOCTH YelioBeka, (OpMUPOBAaHUE TPYII, B3aUMOJACUCTBUS B TPYIINE U B OpraHU3alluy;
BO3HUKHOBEHHE, TMPOSBICHUE W PA3HOBUIHOCTH KOH(JIUKTOB, BIUSHHE KOH(MIUKTOB Ha
YIPaBJICHUE KAYECTBOM.

4 O0beM y4eOHOH JUCHUILINHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoI paboTh
eIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 2,0 72
KonTaktHas padora (KP): 0,89 32,2
Jlexmm (Jlek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrositenbHas padora (CP) 1,11 39,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer

Bunsl yueOHoM paboThI

B 3aueTHBIX

B actponowm.

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTaktHas padora (KP): 0,89 24,15
Jlexiuu (Jlek) 0,44 12
[TpakTnueckue 3anstus (I13) 0,45 12
CamocrositesbHas padora (CP) 1,11 29,85
Bua koHTpos: 3a4eT / IK3aMeH 3a4er
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AHHOTaNUs Y4eOHOH NPOrpaMMspl JUCHHUILIMHBI
«IIpukIagHas MEXaHMKA B OXPaHe OKPYKaloLeil cpeAbl 1 PAIMOHAIBLHOM HCIO0JIb30BAHNH
npupoaHbix pecypcon» (b.1B./[B.05.01)

1 Heap DMCHMUNJIMHBI - HAYYUTh CTYJEHTOB TBOPYECKOMY MOJXOAY K BBIITOJIHEHUIO
MH)XEHEPHBIX PacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKLUH,
JleTajei v y3J10B MallluH U anmnaparos.

2 B pe3yabtare uH3y4YeHUs] JUCHUIUIMHBI O0y4YalOUIWiici 1O Mporpamme
0akajlaBpuaTa J0JIKeH:

Obnadams CleyIOUUMU KOMITETCHIIUSIMU:

- CIOCOOHOCTH MCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHUCUUIUIMH B
npoeCCHOHATBPHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MAaTEeMAaTHYEeCKOTO aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepUMEHTaIbHOTO uccienoBanus (OITK-2).

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIIEHCTBOBAHUH TEXHOJIOTMYECKHUX TPOLIECCOB
C TIO3MIIMI SHEPTo- U pecypcocOepexeHIsl, MUHUMU3AINH BO3ICHCTBUS HA OKPYKAIOIIYIO Cpely
(TIK-2).

3namo:

- OCHOBHbIE YpaBHEHHUS M METOAbl PELICHUS 3a7ad CONPOTHBIICHHUS MaTEpUAJIOB U
JeTane MallluH;

- OCHOBHBIE METOJIbl PACYETOB Ha MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKIUI MalllMH U alapaTos;

- OCHOBBI TEOPUM pacuera JeTajeil M Y3JI0B MAallUH M anlapaToB XHUMHYECKOM
TEXHOJIOTMH.

Ymemn:

- NPOBOJMTH PACYEThl 3JEMEHTOB KOHCTPYKIMH Ha OCHOBE METOAOB COIPOTHBIICHUS
MaTEepUasos;

- paccUYMTHIBATh U KOHCTPYHUPOBAThH JETAIM MAIIHUH 10 UCXOIHBIM JaHHBIM;

- IPOU3BOIUTh PACUYEThl IO OCHOBHBIM KPHUTEpPHUSIM pabOTOCIOCOOHOCTH H
KOHCTPYMPOBAHUS JI€Tajleil MallIuH.

Braoemy:

- HaBbIKaMU pacyeTa CONPOTUBJICHHS MATEPHAIOB AaHATUTHYECKUMH METO/IaMU;

- HaBbIKaMM BbIOOpa MaTepHUaIoOB MO KPUTEPHUSIM MPOYHOCTH;

- pacyeramMM THIIOBBIX JE€TaJed MallWH, IOJb3YysACh CIPAaBOYHON JIMTEPATypoOHd U
I'OCTamu.

3 Kparkoe cogep:kanue AUCUUINIUHBI

1. BBenenue

Ponp mucuurummssl «lIpuknanHas MexXxaHMKa B OXpaHE OKpYXKArOWIEHd Cpelapl H
palMOHAILHOM  HCIOJIB30BaHUM TMPUPOJHBIX pecypcoB» B (opMupoBaHHM OakanaBpa,
UMEIOLIET0 MH)KEHEPHYI0 MOATrOoTOBKY. [lpukianHas MexaHMKa Kak OCHOBa JUIsl TIOHMMaHUS
paboThl, ycTpoiicTBa U 6€30IacHOM IKCIUTyaTallui 000PyI0BaHUS XMMUYECKOTO TPOM3BO/ICTBA.

2. Mopnynse 1 «Onpenenenue peakuil onop. PactsokeHue-coxaruey.

Pazgen 1.1. Onpenenenuie peakiuii onop.

AOCONIOTHO TBEpAOE TeNno. DJIeMeHThl CTaTUKU. OCHOBHBIE TMOHATHSA. AKCHOMBI CTaTHUKH.
VYpaBHeHus paBHOBecHs. CBS3M U UX pEaKLUU.

Paszpen 1.2. Pactsxenne-cxkarue.
OcHOBHBIE JONYIIEHUS W MPHUHLMIIBI CONPOTUBIEHUS MaTepuanoB. MeTon ceueHuil.
Hanpsokenus, nedopmanuu u nepemerienus. 3akoH ['yka. IloctpoeHue smiop BHYTpEHHHUX
yCWINH, HamnpsokeHMM W nepeMmermieHuid. CTaTMYeCKM  ONpPENENIMMbIE W CTaTHYECKU
HeomnpeneauMble 3a1auu. JmarpaMMbl pacTspDKeHHS Ui IUTACTUYHBIX U XPYIKUX MaTepUaTIOB U
UX XapakTepUCTUKU. Jlomyckaemble HaIpsDKEHMs. YCIOBHE IPOYHOCTH IPU  PACTKEHUU
(cxarun).

3. Moaynsb 2 «Kpyuenue. U3rud».

Paznen 2.1. Kpyuenue.
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3akon ['yka mpu cnBure. BHyTpenHue cunoBble (akTopbsl Nmpu KpydeHuH. HampspkeHus B
CTEPXKHAX KPYTJIOro CeYeHUs. Y CJI0BHE TPOYHOCTH IIPU KPYUECHUH.

Paznen 2.2. U3ruo.
['eomeTpryeckue XapaKTEpUCTHKU IUIOCKMX cedeHMH. [IoHATME 4YHCTOro M NONepevHoro
u3rn6oB. IlpaBuia mMOCTpOEHUs SIHIOP TMOMEPEYHBIX CHJI M HM3THOAOIUX MOMEHTOB.
OmnpezneneHue HOPMAJIbHBIX HANpsDKEHUH. YClIOBHE HPOYHOCTU Npu u3rude. OmnpeneneHue
KacaTeJIbHBIX HANpsHKeHUH. PanmonanbHbie POPMBI CEUEHUH.

4. Moaynb 3 «CiioxHOE HaNpsSHKEHHOE COCTOSTHUE.

Paznen 3.1. CiioxxHOE HANPS>)KEHHOE COCTOSIHUE.
OCHOBBI TEOPUM HAIIPSHDKEHHOTO COCTOSIHMS M THUIIOTE3bl NIPOYHOCTU. [IoHATHE HANpsSKEHHOIO
cocTosHus. [7aBHBIE TUIOMAAKK M TJaBHble HampspkeHus. OOoOmeHHbd 3akoH ['yka.
Haznayenne rumnores npodyHoctd. IIoHATHE SKBUBAJICHTHBIX HANPSDKEHUH W KPUTEPHUEB
IIPOYHOCTH.

Pa3znen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIbl XHUMHUYECKMX Mpou3BoAcTB. OmpejeneHue HalpsDKEHUH 1O
6e3MoMeHTHON Teopuu. OcHOBHbE pgonyuieHus. BbiBoj ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 10 YypaBHeHMIO Jlamaca M 1O CTaHIAPTU30BAaHHOW METOJUKE.
VYcioBue Npo4HOCTH.

Pa3nen 3.3. Pacuer cxxaTbIX cTep:kHEN HAa YCTOWYMBOCTb.
Y CcTOIUMBOCTD 371EMEHTOB KOHCTpYKLUM. [ToHsATHE KpuTHYecKOM cuibl U K03 duuuenTa 3amnaca
npoyHoctu. Pacuer kputmueckoi cuibl no Oinepy. Ilpenensl mpumeHumoctu (OpMYyIibl
Oinepa. [IpakTnyeckuii cnocod pacuera Ha yCTOWYUBOCTD.

5. Moaynsb 4 «JleTayin Mamvn.

Pasnen 4.1. CoenuHeHne gerajeil MalvH.
Knaccudukanus peranedl MamuH M anmapaToB XUMUYECKUX MPOU3BOJACTB. Pe3pOoBbie
coeauHeHus. Pacuyer OONTOBBIX COEJMHEHUH IPH MOMEPEYHBIX W TMPOJOJIBHBIX HarpysKax.
[InoHouyHble coenuHeHus. HazHaueHne W BUBI IIMOHOK. PacyeT MIMOHOK Ha cCpe3 M CMSTHE.
Bugpl cBapku. O6sacts npuMeHeHus. Bupl cBapHbIX MIBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Pasnen 4.2. Bansl u ocu, UX ONOPBI U COEAVMHEHHUS.
Banel, ux knaccudukauus u HasHaueHue. Ocu. IIpoexkTupoBOUHBIE pacueThl BaJOB U OCEH.
[TonmMNHUKN ~ CKOJIBXKEHHUS. Martepransl  BKJIaJBIIIEH. [lonmumnHUKN ~ KadeHHs.
[IpyHIMNIMATbHOE YCTPOMCTBO M OCHOBHBIE Te€OMETpUYecKHue pasmepbl. JloCTOMHCTBA,
HE/OCTaTKU U OO0JIaCTH TNPHUMEHEHHs MOALIMITHUKOB KadeHUs U CKOJbXeHus. lIpuBogHbIe
Mydtol. Hasnauenue. Knaccupukanus mMypt nmo nmpuHUMIY JEHCTBUS U XapakTepy paOoThI.
[Topsinok noadopa MydT 1 OCHOBBI IPOUHOCTHOTO pacyera.

Pasznen 4.3. Mexannueckue nepeiadn.
3ybuatbie nepenaun. OkpykHOe M paavaibHoe ycwiua. Penykropel. Ompenenenue u
knaccudukanus. [Ipumepsl cxem peryKTopoB.

Oom1ee konuyecTBO Moayei — 4.

4 O0beM y4eOHOH JUCHUIINHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoIt paboThl
CIMHUTIAX gacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64,2
Jlexmm (Jlek) 0,89 32
[Tpaxtrueckue 3ausatus (I13) 0,89 32
CamocrositenbHas padora (CP) 2,22 79,8
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
OLICHKOH
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N B 3auetHbIx B acTponom.
Bupl yueOHOM paboTh

eAUHULIAX yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 4.0 108
KonraktHas padora (KP): 1,78 48,15
Jlexmm (Jlek) 0,89 24
[TpakTaeckue 3arstus (I13) 0,89 24
CamocrositesbHas padora (CP) 2,22 59,85

Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
OIIEHKOM

AHHOTAUUs Y4eOHOIi MpOorpaMMbl M CHUTLIHHBI
«TexHuyeckasi MexaHUKa B OXpaHe OKpY:Kalouleii cpeibl U PAMOHAIBLHOM
MCNOJIb30BAHUH NPUPOIHBIX pecypcoB» (b.1B./1B.05.02)

1 Heab IMCUMIJIMHBI - HAYYUTH CTYIACHTOB TBOPYECKOMY IMOAXOAY K BBIITOIHEHUIO
WH)KEHEPHBIX PacueTOB Ha MPOYHOCTb, )KECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIWH,
JeTaliell ¥ y3JI0B MAallluH U armapaToB.

2 B pe3syibraTe u3y4YeHHS] JAUCUHMILIMHBI 0O0y4yalolMiici MO mporpamme
0akaJjiaBpuaTa J0JIKeH:

Obaaoams crnenyromumu  obmenpodeccrnoHanbHbIME KoMiieTeHusaMu (11K):

- CIOCOOHOCTh MCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NWCUUIUIMH B
npoeCCHOHATBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTEeMAaTHYEeCKOTO aHalu3a |
MOJICTTMPOBAHHMS, TEOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO uccienoBanus (OITK-2);

- CIIOCOOHOCTBIO YUacCTBOBAaTh B COBEPIIEHCTBOBAHUHU TEXHOJIOTMYECKUX MPOLIECCOB
C TIO3MIIMI 3HEPTo- U pecypcocOepexeH s, MUHIMU3AlMK BO3/IEHCTBUS Ha OKPYKAIOIIYIO Cpely
(TIK-2).

3uams:

- OCHOBHBIE YPAaBHEHHUS M METOJbl PEIICHUs 3a/Jad CONPOTHUBICHHUS MaTepHalioB U
JeTane MalluH;

- OCHOBHBIE METO/bl PACYETOB HA MPOYHOCTb, KECTKOCTh U YCTOWYMBOCThH AJIEMEHTOB
KOHCTPYKIMH MAallVH U aIrmaparos;

- CHOBBl TEOpPUM pacueTa JeTajied M y3JI0B MAIlMH M ammaparoB XUMHUYECKOH
TEXHOJIOTHH.

Ymemn:

- MPOBOAUTH PacueThl AIEMEHTOB KOHCTPYKIMII Ha OCHOBE METOJOB CONPOTHBIICHUSA
MaTepHasoB;

- paccUMTHIBATh U KOHCTPYHPOBATH JETATH MAIIWH 10 MICXOTHBIM JIaHHBIM;

- MPOU3BOJIUTh PACUYETHl IO OCHOBHBIM KPHUTEpPHUSIM pabOTOCIOCOOHOCTH H
KOHCTPYUPOBAHHS JIeTaIei MaIlInH.

Bnaodemu:

- HaBBIKAMH pacyeTa COMPOTHBIICHHUS MaTEPUAIOB AaHATUTUIECKIMHU METO/IaMHU;

- HaBbIKaMM BbIOOpaA MaTEpHUaIOB MO KPUTEPHUSIM MIPOUHOCTH;

- pacyeTamMM THIIOBBIX JE€TaJed MallluH, MOJb3YysACh CIPAaBOYHON JIUTEPATypoOd |
I'OCTamu.

3 Kpatkoe conep:kaHue TUCHUTINHBI:

1. Beenenue. Ponp npenmera «TexHuueckas MexaHUKa B OXpaHe OKPYKaIOLIeH cpesibl 1
paloHaIbHOM HCIIOJIb30BAHUU TPUPOAHBIX PECypcoB» B » B (opMUpoBaHMM OakaiaBpa,
UMEIOILETO MH)KEHEPHYIO MOATOTOBKY. TexHHMYeckas MEXaHHWKa KaK OCHOBA JJIsi TOHUMAaHUS
paboThI, YCTPOMCTBA M 0€30MaCHOM dKCIUTyaTaIllui 000y I0BaHUS XUMHYECKOTO MPOU3BOJICTBA.

2. Monynb 1 «Onpenenenue peakuuii onop. PacTsbkeHue-coxkatuey.

Paznen 1.1. Onpenenenue peakuuii omnop.
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AOGCOTIOTHO TBEpJ0€ TEN0. DIEMEHTHI CTaTUKU. OCHOBHBIC MOHSATHS. AKCHOMBI CTATHKH.
VYpaBHeHus paBHOBecHs. CBS3U U MX PEAKLMH.

Paznen 1.2. Pactsxenue-cxarue.

OcHOBHBIE [JOIYIICHHS W IPHUHLUIBI CONPOTUBJICHHS MaTepuanoB. Merox cedeHuil.
Hanpsoxenus, nepopmanuu u nepemerieHusi. 3akoH ['yka. IlocTpoenue smiop BHYTPEHHHX
YCWINH, HanpshkeHMM W nepeMmemieHuid. CTaTMYeCKW  ONpPENENIMMBIE W CTaTHYECKU
HeolpeaenuMble 3a1a4u. JuarpaMmel pacTsDKEHUS JUIsl IIACTUYHBIX U XPYNKUX MaTEepUalIoB U
UX XapakTepUCTUKH. JlomyckaeMmble HaIPsDKEHHs. YCIOBHE IPOYHOCTH IIPU  PACTKEHUHU
(cxarun).

3. Moayns 2 «Kpyuenuey.

['eomeTpryeckue XapakTEpUCTUKU IUIOCKMX ce4eHHH. 3akoH I'yka mnpu caBure.
Buytpennue cuioBble akTopbl npu KpydyeHHH. HanpskeHHs B CTEpXKHAX KPYIJIOTO CEYEHHS.
VYcnoBrue NpOYHOCTH, YCIOBUE XKECTKOCTU TPU KPYUEHHH.

4. Moaynb 3 «U3rub».

Paznen 3.1. U3ru6.

[TonsTHe uyucroro u nomepeyHoro M3ruOoB. [IpaBuiia MOCTPOEHUS BMIOP HONEPEYHBIX
CWJI U M3ru0aIuX MOMEHTOB. OmnpeieneHiue HOPMAJIbHBIX HaNpsKEHU. Y ClIoBUE MPOYHOCTU
npu u3rude. OnpezeneHyre KacaTeabHbIX HaNpsDKeHUH. PanonanbHblie GOpMbI CeUeHuU .

Paznen 3.2. [lepemenienus B 6pyce

JuddepenunanbHoe ypaBHEHME M30THYTOM OCH Oalku. ODHEpPreTMYecKHil MeTon
onpexaeneHus nepemenienuii. arerpan Mopa. [Ipasuiio Bepemaruna.

Paznen 3.3. Pacuet ctaTuuecku HeoNpeenuMbIX OaloK U pam.

CremneHb cTaTMuYecKoll HeompenenuMocTH. BuiOop ocHOBHON cuctembl. Meron cui.
KaHoHn4ecKHe ypaBHEHHs METO1a CHIL.

5. Moaynp 4 «CnoxHoe HalpsHDKEHHOE COCTOSIHUEY.

Paznen 4.1. CnoxHOe HapsKEHHOE COCTOSTHUE.

OcCHOBBI TEOpUU HANPSDKEHHOTO COCTOSIHUSL W TUnoTe3bl npoyHocTu. [loHsTHe
HaNpsHKEHHOT0 COCTOsIHMA. [ T1aBHbBIE MIIOLIAIKU U TJaBHbIE HanpspkeHus. OO0O0IIEeHHBINH 3aKOH
I'yka. Haznauenue runore3 npouyHocTH. [IoHSITHE SKBUBAJIEHTHBIX HANpPSYKEHUH M KpUTEpUEB
IIPOYHOCTH.

Pa3znen 4.2. ToHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYABl XMMHMUYECKHX INPOM3BOACTB. OIpeneiacHue HalpsHKEHUH 110
06esmMomeHTHON Teopuu. OcHOBHbIE JomymieHus. BwiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000J04YeK MO YypaBHeHHIO Jlarulaca M 1O CTaHAApPTU30BAHHOM METOJMKE.
VYcnoBue npoYHOCTH.

Paznen 4.3. PacueT cxaTbIX CTep)KHEH Ha yCTOMYMBOCTb.

VY cToMuuBOCTD 371IeMEHTOB KOHCTPYKIMMA. [loHsATHE KpUTHUECKOH CHIIBI U KOO dUIIHeHTa
3araca npoyHocTu. Pacuer kputuueckoit cuibl o Ditnepy. [Ipeaensl mpuMeHUMOCTH (HOPMYITbI
DOitnepa. [IpakTudeckuii crmocod pacdyera Ha YyCTOMYUBOCTb.

Ob1ee konuyecTBo MoayJiei — 4.

4 O0beM yueOHO# JUCUMIIJIMHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoIt paboThl
CIMHUTIAX gacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64,2
Jlexmm (JIek) 0,89 32
[Tpaxtrueckue 3ausatus (I13) 0,89 32
CamocrositenbHas padora (CP) 2,22 79,8
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
OLICHKOH
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o B 3auerHbIx B actponom.
Bunsl yueOHoI paboThI

eIMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48,15
Jlexiuu (Jlek) 0,89 24
[Tpaxtrueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP) 2,22 60

Bujx koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM

AHHOTanuA padoyeil NpOrpaMmbl AUCUUNIMHBI
«buonorus» (b.1.B.1B.06.01)

1 Henp0 AUCHUIUIMHBI sBiseTCcs (QopMHpoBaHME 3HAHUH O pazHOOOpa3zuu
OMOJIOTMYECKUX OOBEKTOB JKMBOM MPHUPOABI, MCTOPHUUECKOM M WHIUBUIYAIBHOM pa3BUTUU
OpPraHU3MOB JIJIsl TOHUMAHUS CTPAaTEruy COXpaHEHUs OMOPa3HOOOPa3Usi U OXPAHBI IPUPO/IBIL.

2 B pe3yiabrare H3y4YeHHUs JAUCHHUILVIMHBI O0y4YawIIUiici MO MNporpaMmme
OakajiaBpHUaTa J0JIKEH:

Obnadams CIEIYIONUMU KOMITETCHIIUSIMU:

- 001aaTh CIIOCOOHOCTHIO UCIIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI IS
MOHUMAaHHMSI OKPY’KAIOIIero Mupa u siiieHuit npupos! (OI1K-3);

- CIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUU TEXHOJIIOTUYECKUX MPOIIECCOB
C TIO3ULIUM SHEPTO- U PECYpCOCOEpeKeHNsI, MUHIMHU3AIIMKA BO3JACHCTBUS HA OKPYKAIOLIYIO CPEeIy
(TIK-2).

3namo:

- OCHOBHBIE PA3JIM4MS )KUBBIX U HEXKUBBIX CUCTEM;

- CTpO€HHE, COCTaB U  (PU3HUOJOTHYECKYID pOJIb  KIETOYHOW CTEHKH U

[UTOTIIA3MAaTUYECKOM MEMOpaHbl; BHYTPUKIETOYHBIX OPTaHEIT;

- XUMUYECKYI0O OpTraHU3alMio, CTPOCHHE W (DYHKIIMU KIETOK DJYKApUOTOB U

MIPOKapPHOTOB;

- CTPYKTYpPY HYKJIEHWHOBBIX KHCJIOT M TPHUHIUI MaTPUYHOTO CHHTE3a KaK OCHOBY

HAaCJEACTBEHHBIX CBOMCTB KUBBIX CUCTEM,;

- TEHETUYECKUI KOJ U €T0 CBOMCTBA;

- OCHOBHBIE dTarbl OMOCHHTE3a OenKa,;

TEOPETHYECKUE OCHOBBI U TPAKTUUYECKUE TOCTHXKCHUSI OMOJIOTUN Pa3BUTHS;

- CYWIIHOCTh TMPOIECCOB, NPOTEKAIOUMX B OpPraHU3M€ M  3aKOHOMEPHOCTH

B3aUMOJICVCTBHS OpraHU3Ma C OKPYXKaOIIEH Cpeaoil;

- 0a30BBIC MPEJICTABICHUS O pa3HOOOpa3uu OMOIOTMYECKUX OOBHEKTOB,;

- OCHOBBI TEOPHH IBOJIIOIIHH.

Ymemn:

- BBIOMPATh TEXHUUYECKHUE CPEACTBA JJIS PEIICHUS TTOCTABICHHBIX 3a]1a4;

- JIOTHYHO MHTEPIPETUPOBATH MOTYyUYEHHYIO HH(POPMAIIHIO;

- aHaJU3HPOBATH MOJTYICHHBIC PE3YIIbTATHI.

Braoemy:

- OCHOBHBIMH TOHSATHSIMUA OHMOJIOTHH.

3 Kparkoe cogep:xxanue JUCUUIINHBI.

CBoiicTBa ®KUBOTr0. YPOBHU OpPraHU3aIlMU KUBBIX cUCTEM. BHOOTHST Kak COBOKYITHOCTh
HayK, U3YYalollUX CTPYKTYpPY, GYHKIIMOHUPOBAHHUE U pa3HOOOpa3ue KUBBIX CUCTEM Ha Pa3HbIX
YPOBHSIX OpraHU3alMU. XUMUUYECKHE KOMIIOHEHTHI )KUBOTO: 3JIEMEHTHI, COJIEPKAIIUECS B HKUBBIX
cucTtemax, Ouonoruueckue Mojekyibl. CTpoeHue, coctaB U (GU3HONIOrHUEcKas Pojib KIETOYHOM
CTEHKH W BHYTPUKIETOYHBIX Opraneii. PasmuokeHue u pa3Butue. OCHOBBI KIACCUUYECKOMU
reHeTuku. [loHsATHE O HACIEACTBEHHOCTHM M MU3MEHUYMBOCTH. MaTepHallbHble U MOJIEKYJISIPHBIE
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OCHOBBI HaciencTBeHHOCTH. (OcHOBHBIe 3akoHbl Menzensa. Ilporeccsl BHI000pa3oBaHUs.
OCHOBHBIE THITBI SBOJIFOLIMOHHBIX MPOIECCOB. [ TaBHBIC HAIIpaBlIeHHs 3BOIIOIMUA. PasHOOOpasue
JKUBBIX OPTaHU3MOB.

4 O0beM y4eOHOM JUCHUINIMHBI

o B 3auerneix | B akanem.
Bunbr yueOHOM paboThI

eIIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,89 32,2
Jlexuun (Jlek) 0,44 16
[Tpaxtrueckue 3ansatus (I13) 0,45 16
CamocrositesibHas padora (CP) 2,11 75,8
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3a4yer
B
N B 3aueTHbIx
Buner yue6HOM paboThI aCTPOHOM.
CIMHULIAX
qacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,89 24,15
Jlexumu (Jlek) 0,44 12
ITpakTnueckue 3anstus (I113) 0,45 12
CamocrositeanHas pa6ora (CP) 2,11 56,85
Bua koHTpOJIs: 3a4eT/IK3aMeH 3a4er

AHHOTanuA padoyeil NPOrpaMMbl IHCUUIIMHBI
«Axonorus» (b.1.B./[B.06.02)

1 Heabro u3yyeHus JUCHMIIMHBI - COPMHUPOBATh Yy CTYAECHTOB HEOOXOIUMBIN ISt
YCIICIIHOTO OCYIIECTBIEHHS TPO(PECCHOHANBHON NEeSTETbHOCTH YPOBEHb 3HAHHWW B 00JacTh
HKOJIOTHUECKUX 3aKOHOB, OMOC(HEPHBIX MPOLECCOB, TEOPHH IBOJIOLMH, TPUUUH BO3ZHUKHOBEHUS
U TIPOSIBJICHUH TIIOOAJTBHBIX DKOJOTHMUYECKUX TPOOIIeM, 00 aHTPOIOTEHHBIX BO3JCHCTBHIX Ha
ounocepy u o 6mopazHo0Opa3nM, Kak OCHOBE YCTOMUYHUBOCTH COOOIIIECTB.

2 B pe3yabraTe M3yyeHUs] TMCHHUILIMHBI 00y4YalOIIMiic MO mMporpaMMe 0akajiaB-
pHATAa J0JIKEH:

Obnaoams cnenyromumu kommnereHuusamu (OIIK):

- CMOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAy4YHBIE 3aKOHBI JUIs
NOHUMAaHHUSI OKpYIKaroIero Mupa u sisieruit npupoast (OI1K-3);

CIOCOOHOCTBIO y4YacTBOBaTb B COBEPIICHCTBOBAHUU TEXHOJOTMYECKHX IIPOLIECCOB C
MIO3HIIAN DHEPTO- U PecypcocOepekeH s, MUHIMH3AINN BO3ICHCTBHSI HAa OKPYKAIOIIYIO CPEIy
(TIK-2).

3namo:

- (axTopbl, ONpeAeAIoIINe YCTORYUBOCT OHOChEpHI;

- TJI00aNbHBIE TPOOIEMBI IKOJIOTHH;

- OCHOBHBIE aHTPOINOIeHHBbIE (HAaKTOpBI, BIMIIOIIME HA COCTOSHHE aTtMochepsl,
ruapocdepsl U TUTOChHEpHL;

- (yHIaMEHTAJIbHbIE OHATHS, 3aKOHBI U IPUHIIUIIBI HKOJIOTHH;

- 3aKOHOMEPHOCTH Pa3BUTHS IKOCUCTEM U HX KOMITOHEHTOB.

Ymemo:

- OCYIIECTBJISTH B O0IIIEM BUE OIEHKY aHTPOIIOT€HHOTO BO3JICHCTBHS Ha OKPYKAIOIIYIO
cpeny,

- TPUMEHSATh NPHHLHUIBI O0ECIEUYEHUS SKOJIOTUYECKOH Oe30MacHOCTH NpU pelIeHUU
MPaKTUYECKHX 3aJ1a4y B TpoeccHoHaIbHON 00J1acTH.

Braoemy:

- MeToJaMH BbIOOpa pALMOHAIBHOIO CHOCO0a MHUHUMHU3ALMKU BO3JACHCTBUS Ha

120



OKPY’KaIOIIYIO Cpeay.

3 Kparkoe coiep:kaHue TUCIHHIIAHBI

OcHOBHBIE TTOHATHS YKOJIOTUU; OMocdepa U YeIOBEK: CTPYKTypa Ouocdepbl, 3KocucTe-
MBI, OCHOBHBIC 3aKOHOMEPHOCTH UX ()YHKIIMOHHPOBAHUS, B3AUMOOTHOIICHUSI OpraHu3Ma U cpe-
JIbl, SKOJIOTHUS M 3/I0POBBE YEIOBEKa; TI00aNbHbIe MPOOIEMbl OKPYKAIOLICH CPeabl; KOIOTuye-
CKHE TIPUHIIMITBI PAIMOHAIBHOTO HCIOJIB30BAHUS MPHPOTHBIX PECYPCOB M OXPAHBI MPHPOJIBL;
OCHOBBI MH)KEHEPHON 3KOJIOTHH; HOPMATUBHBIC TOKYMEHTHI B 00JACTH OXpaHbl OKpYXKarolei
Cpelbl; MEXTyHApOJIHOE COTPYIHUYECTBO B O0JIACTH OXPaHbl OKPY)KAIOLICH CPEIbl, YCTOWYHBOE
pa3BUTHE OMOC(EPHI U YEIOBEUECTBA.
4 O0beM y4eOHOH JUCHUIINHBI

o B 3auerneix | B akanmem.
Bunbl yueOHOM paboThI

eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonrakTHas pa6ora (KP): 0,89 32,2
Jlexumn (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocrositesibHas padora (CP) 2,11 75,8
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3ayer
B
N B 3aueTHbBIX
Buner yue6HOM paboThI aCTPOHOM.
CIMHULIAX
qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,89 24,15
Jlextuu (Jlek) 0,44 12
[TpakTnueckue 3anstus (I113) 0,45 12
CamocrositeanHas pa6ora (CP) 1,0 56,85
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3auyer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«Hayku o 3emuie» (b1.B./IB.07.01)

1 Heab AMCHUNIMHBI - (OPMHUPOBAHUE IETOCTHOTO CUCTEMHOT'O MPEACTABICHUS O
3emiie u Teocdepax, HX CTPOCHUH, (DYHKIMOHHUPOBAHWUM W B3aUMOCBS3SX, METOJAX
MCCJIETOBAHMSI T€09KOCUCTEM PA3ITUYHBIX YPOBHEH HepapXuu.

2 B pe3yabTare M3y4YeHHsl AUCHUILUIMHBI 00yYaKIIUICA MO MporpaMMe 0akajiaB-
pHaTa J10JIKeH:

Obnadams cnenyronumu obmernpodeccuoHanbabiMu (OI1K) komneTeHusaMu:

— CHOCOOHOCTH HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI TS
MOHUMAaHHUsI OKPY’Karolero Mupa u sisienuit npupo sl (OI1K-3);

- CIIOCOOHOCTBIO MIPUMCHSITh COBPEMEHHBIC METOJTbI WCCIICTOBAHMSI
TEXHOJIOTHYECKHUX TPOIECCOB M TPUPOTHBIX CpPEJl, MCIOIh30BaTh KOMIBIOTEPHBIE CPEJCTBA B
Hay4JHO-MccieaoBarenbekoit padore (ITK-14).

3nams:

- TeHE3UC, pa3BUTHE, CTPOCHHE U (YHKIITMOHUPOBAHKUE 000JI0UEK 3eMITH;

- MIPOIIECCHI U SIBJICHHS, POUCXOIATINX B HEXKUBOW M )KUBOH TIPUPOJIE;

- TJIaBHBIE 3aKOHOMEPHOCTH B3aUMOJAEHCTBUS reocdep;

- METOJIbI WCCIICJIOBAHHSI T€OCUCTEM W TMPHUEMBI MOJCIUPOBAHUS IS TTOTYICHHUS
00BEKTUBHBIX PE3YJIbTATOB.

Ymems:

- OPUEHTUPOBATHCS B TEPMUHOJIOTUH T€OIKOJIOTUIECKUX HAYK;

- paboTaTh ¢ IUTEpaTypHBIMU MCTOYHUKAMHU, KapTaMu, rpadukaMu, AMarpaMMaMu
U PaCYCTHBIMU CXEMaMHU, JIS)KAIUMHU B UX OCHOBE.
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Bnaoemu:

- BO3MOXXHOCTSIMU COBPEMEHHBIX HAay4YHBIX METOJOB IIO3HAHUS MPUPOJBI Ha
YpOBHE, HEOOXOAMMOM IS pEIICHUs 3a]ad, MUMEIOIINX E€CTeCTBEHHOHAYYHOE COJICpKaHUE U
BO3HHUKAIOIIUX MPHU BHIMOJIHEHUN TPO(HECCUOHATBHBIX (YHKITHIMA.

3 Kparkoe conep:kaHue THCHUIIMHBI:

Teonocust u eudpoeeonocus. CTpoeHue, COCTOSTHUE 3eMJIM U 3€MHOM Kopbl. DU3UKO-
XMMUYECKUIM COCTaB M arperatHoe cocTosiHue BemiectBa 3emud. [lonarue kinapka. MuHepaibl:
(bopMbI HAXOXKACHUS MUHEPAJIOB, CHAHTOHUH, METO/IbI onpezeneHus. [Ipouecchl BHeHIHeH quHa-
Muku. [Iponeccel rumneprenesa. I'paBuTaniMOHHBIE INpouecchl. I'eosmornueckas neATEIBHOCTD
BeTpa, Aeduisiiust U Koppasus. ['eonornyeckas AesITEIbHOCTh TOBEPXHOCTHBIX BOJI: TNIOCKOCTHOM
CKJIOHOBBIM CTOK, BPEMEHHBIE PYCIIOBBIE IIOTOKH, JIEATENBHOCTh peK. ['eonoruueckast AesiTemnn-
HOCTb 03¢ep U 6010T. [Iponeccsl hopMupoBanusi, COCTaB U CBOMCTBA MOA3eMHBIX BoA. [Ipoiiecchr
BHYTpPEHHEN IMHAMUKH (3H/I0T€HHBIE NTPOLIECCHI).

Tlousogeoenue.Ilonarue o mouse. Poias mouBbl B OnocdepHbIx mporeccax. DakTopsl U
yCIIOBUS 1MO4YBO0Opa3zoBanusa.O0mas cxema mouBooOpa3oBarenbHOro mporecca. Ctaauu B pas-
BuUTHHU MoYB. [louBOOOpazoBaTenbHBIC MPOIECCH KAaK Pe3yabTaT JEPHOBOTO, MOA30IUCTOr0, 60-
JIOTHOTO, JIATEPUTHOTO, COJIOHIIOBOTO THUIIOB MOYBOOOOpa3zoBaHUA.DOPMUPOBAHUE MTOYBEHHOIO
npoduns. Opranudeckoe BemecTBO mMo4yB. OCHOBHBIE THUIBI U CBOWCTBA IMOYB MO MOYBEHHO-
reorpaguueckuM 3axkoHaMm.Kimaccudukaryst mous. DKOHOMHYECKAs OIEHKA ITOYB.

T'uoponozus. OcuoBsl TupoMeTpun. KpyroBopot Bobl B mpupojae. Obiue 3aKkoHOMep-
HOCTU TUJpPOJOrHueckux mnpoueccoB. [lonstus BomocObopa, Bomopaszaena, ruaporpaduueckoi
ceT. ['uaponornyeckuii peskxuM U THAPOIOTUYECKUE MPOIECCHI, THIPOJIOTHYECKHE XapaKTepu-
CTUKH BOJIHOTO oOBbekTa. ['maponorus pek. Mopdosorust u mopdomMerpust pexu u ee d6acceiiHa.
Boanblit pexxuM peku, ero ¢asbl. JBrkenue Boabl B pekax.[ unponorus o3ep. ['uaponornyeckas
CTpyKTypa o3epa. Boauslii 6ananc o3zepa. TemnoBoil pexxuM o3zepa.l'maponorust 6onot. Knaccu-
bukanus 60J10T. Crpykrypa 6os0T.BogHo-0anancoBble pacyeTsl pa3IMYHBIX
o0bekToB.Bomoxpanmwmmima. Pacder perymupoBaHus CTOKa W TpaHcopMaluu TaBOIKOB
BOJOXPaHWINIIAMU. BO10X0351ICTBEHHBIE PACUETHI.

Knumamonoaus u memeoponozus. CoctaB u crpoenue armochepsl. Paguanuonssiii 6a-
JaHc muaHeTsl 3emuis. TemnoBoi pexxuM aTMocdepsl U nepeHoc Tera. BoaHbli pexxum aTMmo-
chepsl. Tymansl u ob6naka. Ocanku. OCHOBHBIE 3aKOHOMEPHOCTH  aTMOC(EpHBIX
JIBUKEHHUN.DNeMeHTsl o0meld mupkymsuuu atmochepsl.Knumar u  kimMarooOpasyromiue
¢dakTopbl. AHTPONOreHHOE BIMSHUE Ha KiIMMar 3emun.Meteoposorudyeckue HaOMIOACHUS U

HPOTHO3BI.
Jlanowagpmoseoenue.  Jlangmadr u  reocucrema. JlanamadrtHas — cdepa.
['eorpaduueckas 30HAJIHOCT, COBpPEMEHHBIE " UCTOpPUYECKHE (bakTopsl

3oHanbHOCTH.JlanAmadT kak ocHOBHas (¢usuko-reorpaduueckas eauHuna. Pa3Butue
nanamadra.Cucrematuka nanamadros. Jlanamadt kak OOBEKT NPHPOJONOIB30BAHUS U
orepalMoOHHas €MHHIIA 3eMJICyCTPONCTRA.

4 O0beM y4eOHOM TUCIUTLTHHBI

Bunst yae6Hoi paboTh B sauernbix B akagem. gacax
eAMHUIAX
Oo6mas TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
KonrakTHas padora (KP): 1,33 48,2
Jlexmm (Jlek) 0,44 16
[Tpaktnueckue 3anstus (I13) 0,89 32
CamocrositesibHas padora (CP) 1,67 59,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4eT C OLlEHKOH
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o B 3auerHbIX B actponom.
Bunsl yueOHol paboThI

€IMHUIIAX qyacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlexuun (Jlek) 0,44 12
[TpakTaeckue 3anrstust (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44,85

Buja kouTpoJisi: 3a4er / 3k3amMeH 3a4eT C OLIEHKOH

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI

«I'eoskosrorus» (b1.B.1B.07.02)

1 Heap aucuumIMHbI - GOPMUPOBAHUE LEIOCTHOTO CUCTEMHOI'O MPEJCTABICHUS O
3emie u reocdepax, HUX CTPOCHUH, (GYHKIMOHHPOBAHUM M B3aWMOCBA3SX, MeETOJax
MCCJIEJOBAHMSI T€OIKOCUCTEM Pa3IMYHbIX YPOBHEN UEPAPXUU.

2 B pe3yabraTe u3y4YyeHHs] JAUCHUIUVIMHBI O0yYyaloluiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnadams clieayronMMu 001EenpoPeCcCHOHAIBHBIMUA KOMITETCHIIHSMHU:

- CIOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JUIS
HOHUMAaHHSI OKpPYIKaroIero Mupa u sisieHuid mpuposi (OI1K-3);

- CIIOCOOHOCTBIO IIPUMEHSTH COBPEMEHHBIE METO/BI WCCIIEJOBAHMS
TEXHOJOTMYECKHUX IPOLECCOB M MPUPOJIHBIX CPEl, UCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4HO-HccieaoBarenbekoit padore (ITK-14).

3uams.

- TeHEe3UC, pa3BUTHE, CTPOCHUE U (DYHKIIMOHUPOBAHKE 000I04YeK 3eMIIH;

- MIPOLIECCHI U SIBJICHMS, IPOUCXOSAIINE B HEKUBOU U )KMUBOW IPUPOJIE;

- IJIaBHbIE 3aKOHOMEPHOCTH B3auMOoJelicTBuUs reocdep;

- METOJIbl UCCIIEJIOBAHUSI T€OCUCTEM U IMPUEMbl MOJEIWPOBAHUS JJISl MOITY4YECHHUS
00BEKTHBHBIX PE3YJIbTATOB.

Ymemo:

- OpPUEHTUPOBATHCS B TEPMUHOJIOTUU T€0IKOJIOTUYECKUX HAYK;

- paboTaTh C  JHUTEpPATypHBIMHM  HCTOYHMKAaMH, KapTamH, rpaduxamu,
JuarpaMMaMH U pacue€THBIMU CXEMaMH, JIEKAIIMMH B X OCHOBE.

Braoemy:

- COBPEMEHHBIMU HAayYHBIMU METOJIaMU [TO3HAHUS IPUPOJIbI HA YPOBHE, HEOOXOIMMOM
JUIsL pelIeHMs 3ajad, MMEIOIUX €CTECTBEHHOHAYYHOE COJIEP)KAHWE M BO3HHUKAIOUIMX IIPH
BBIMOJIHEHUH MTPO(EeCcCHOHATBHBIX (QYHKIUH.

3 Kpartkoe coep:kaHue U CHUIIAHBI

Crpoenue, cocTossHMe 3eMIU U 36MHOM KOpbl. DU3NKO-XUMUYECKHN COCTaB U arperar-
HOE cocTosiHue BelecTBa 3eMiu. IIponeccel BHemHeW nuHamuku. [Ipoueccel runepresesa.
['eonoruueckas JesTeNbHOCTh BeTpa, nedisaius u koppasus. ['eonmorudeckasi nesiTeIbHOCTh
MIOBEPXHOCTHBIX BOJ: IUIOCKOCTHOW CKJIOHOBBIM CTOK, BPEMEHHBIE pYCJIOBBIE IIOTOKH,
nesTeNbHOCTh pek. [lpoueccel (opmupoBaHus, COCTaB M CBOWCTBAa IMMOA3EMHBIX BOJI.
ITpouieccsl BHYTpEeHHEN TUHAMUKH.

[Tonsitue o mouse. Ponp mouBbl B OuocdepHbix mnpoueccax. PakTopbl M YCIOBUA
noyBooOpazoBanus. OOmas cxema I04YBOOOpa3oBaTebHOrO IMporecca. DopMupoBaHHe
MOYBEHHOTO npoduiiss. OpraHnyeckoe BemecTBo MoYB. OCHOBHBIE TUIIBI U CBOMCTBA MOYB 10
noyBeHHOreorpaduyeckum 3akonam. Knaccudukanus noys. DkoHoMHUYecKast OIIEHKA MOYB.

OOume 3aKOHOMEPHOCTH THMIpOJIOTMYecKHuX mpoueccoB. [lonsarus BogocOopa,
BOJIOpasaena, ruaporpaduyeckoi cetu. ['MAPOIOTHUECKUH peXHM U THIPOJIOTHYECKHE
IpPOLIECChl, TUIPOJIOTUYECKHE XapaKTEPUCTUKU BOJHOro oOBbekTa. I'maposorus pek.
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I'maponorust o3ep. ['maponorust 6onot. BogHo-0anancoBble pacueTsl pa3IMYHBIX OOBEKTOB.
Bo010X03511CTBEHHBIE PACUETHI.

CocraB u crpoenue arMmocdepsl. PaguanonHnsnii 6ananc ianetsl 3emis. BoaHbli pe-
*uM atMochepsl. OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(EPHBIX ABMKEHUNA. DIEMEHTHI 001Ieit
mupkyasuu atMocdepsl. Knmmmar u knmmarooOpasyromue (GakTopsl. MeTeopoorndecKkue
HAOJI0/IEHUS ¥ TIPOTHO3BI.

JlannmadT u reocuctema. ['eorpaduueckas 30HaTLHOCTh, COBPEMEHHBIC U HICTOPHUECKUC
dakropbl 30HanbHOCTU. PaszButne nanmmadra. Cuctemaruka nanamadgToB. Jlangmadr kak
00BEKT MPUPOIOIIOIH30BAHHUS.

4 O0beM y4eOHOH JUCHHIINHBI

. B 3auerHbIx B akanem.
Bunpl yueOHoI paboThI
eIIMHUIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlexumn (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositesnHas pa6ora (CP) 1,67 59,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM
N B 3auerHbIX B actponom.
Bunet yueGHoi paboThI
CIMHULIAX Jacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44 85
Buj kouTpoJsi: 3a4eT / 3K3aMeH 3a4er ¢
OLICHKOM

AHHOTanus padoveil NPOrpaMmbl AUCHUIIIHHBI

«buoxumus» (51.B.71B.08.01)

1 Ieab IMCHUNIMHBI — JIaTh MPEJCTaBIEHUE O MHOTOOOpa3uu COeNUHEHUH, BCTpe-
YAIOIUXCSl B KUBOW MPHUPOJIC, XUMUUYECKOM COCTaBE OPTraHU3MOB U (PYHKIIHUAX KOHKPETHBIX
COCIMHEHUIN B KIIETKe, 0 OMOXMMHYECKUX MPEBpAIICHUAX, B XOJ€ KOTOPBIX 00pa3yroTcs
BEIIECTBA, COCTABJISIOUINE CTPYKTYPHYIO OCHOBY KIIETKH, KOJIUpYIOLIHe OuoMH(OpMaluio,
BBITIOJHSIONINE PETYIATOPHYIO WIH KaTaTuTHUeckue (QYHKIUHU, a TAKKe O OHMOXMMHYECKUX
mpoleccax, JeKaluX B OCHOBE (PU3MOJIOTUU U TPOIIECCOB KU3HEIEATEIbHOCTH OpraHu3Ma, u
0 Tpolieccax peryisiiui MeTaboar3Ma 1 00pa30BaHUs OMOIOTUYECKH AKTHBHBIX BEIIIECTB.

2 B pesyabrare u3yYeHHs [JAUCHUILUIMHBI oOydawmmiicds 10 mporpamme
0akajlaBpuaTa J10JIKeH:

Obnadams CIETyIONTUMA KOMITETCHIHSMU:

- CIIOCOOHOCTBIO  HUCMOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI  JUIS
MOHUMAaHHMsI OKPY’KaIOIIero Mupa u sieieHuit mpupoas! (OITK-3);

- CIIOCOOHOCTHIO MPHUMEHSTh COBPEMEHHBIE METOJNbI HMCCIECIOBAHUS TEXHOIOTUYECKUX
MPOLIECCOB M NPUPOAHBIX CpPEl, MCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEICTBA B HAy4HO-
uccnenoBareabckoi padore (ITK-14).

3namo:

- XUMHYECKYI0 U TIPOCTPAHCTBEHHYIO CTPYKTYpPBI, XUMHUYECKUe, (pu3mveckue u
(GU3UKO-XMMHUYECKHE CBOMCTBA AMUHOKHUCIOT M UX TMPOU3BOAHBIX, OHOJIOTUYECKYIO pOJIb
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AMHHOKHUCIIOT ¥ UX NMPOU3BOAHBIX, METOBI BBIICICHUS U MOJYYEHHs B YICTOM BHUJI€, OCHOBHBIC
OMOXMMHYECKHE MTPEBPALICHHS C YUaCTHEM aMHUHOKHCIIOT;

- CTPYKTYpY, CBOWCTBa U Onosiornueckrue (pyHKIMK HanOojee BAKHBIX TENTHIIOB;
CTPYKTYpY U TNPOCTPAHCTBEHHYIO OpPTraHU3AIMI0 OEJIKOB, METOAbl UX BBIJCICHUS M OYUCTKH,
OCHOBHBIE (PYHKIINY;

- OCHOBHBIE IMPOLIECCHl MPEBpalIeHHs] OCIKOB U MENTHAO0B B JKUBBIX OpraHH3Max,
MEXaHH3M pUOOCOMAIIEHOTO CHHTE3a OSTKOB;

- CTpoeHHe U Kiaccupukanuio GepMEHTOB, UX OCHOBHBIE CBOMCTBA, BUIBI U POJIb
KO(EpPMEHTOB, MPOCTETUYECKHUX TPYII U APYTHUX KOPAKTOPOB B PEPMEHTATUBHOM KaTaJIN3E;

- XUMHUYECKYIO CTPYKTYpPY U CTPOCHHE HYKJICO3UJIOB, HYKICOTUIOB U Pa3IUYHBIX
TUIIOB HYKJICMHOBBIX KHCIIOT, MX OCHOBHBIE CBOWCTBA M OHONIOTHYECKHE (QYHKINUU; MEXaHH3MBI
XpaHeHUus, Tepeaun Mo HacleACTBY M peaju3alluu TeHeThdyeckoil nHdopmanuu (MaTpuyHbIe
OMOCUHTE3BI);

- KJacCU(PUKALINIO, XUMHUYECKYIO CTPYKTYPY U CTPOEHHUE YIIIEBOJOB, UX U30MEPUIO,
a TaKKe OCHOBHBIE (H3UKO-XMMHYECKHE CBOMCTBA W Pa3HOOOpa3ue BBIMNOJIHSAEMBIX HMHU
Ounonoruveckux (GyHKIUI; OCHOBHBIEC TyTH MeTab0IM3Ma YIIIeBOIOB;

- KJIacCU()MKALMIO M CTPOCHUE JIMIK/IOB, IIPOU3BOAHBIX JIMITHIOB, UX XUMHUYECKHE,
busznueckue W (PUIMKO-XMMUYECKHE CBOMCTBAa, a TakkKe pa3HOOOpa3ue BBIMOIHICMBIX
Ounonornyecknx (yHKIWH; OCHOBHBIC NPUHIMIIEI OPTaHU3AMA W CTPOCHUS OHMOIOTHYECKHUX
MeMOpaH, UX OuoNoTMYecKue (PYHKIHUU; OCHOBHBIE MYTH METAa0OJIM3Ma JIMIUIOB U >KUPHBIX
KHCJIOT.

Ymemu:

- OTNpEeNeNIATh BO3MOXKHBIE IyTH OHOCHMHTE3a U PACHICIUICHUS KIIFOUYEBBIX
OMOJIOTUYECKUX COeTMHEHHH (YTIIeBOJIOB, JIUMTUI0B, aMUHOKHCIIOT);

- aHAJM3UpPOBaTh pPOJIb BHYTPUKIETOYHBIX KOMIIOHEHTOB, OMOMNOJIMMEPOB H
BBISIBJISITh B3aUMOCBSI3b OMOXUMUYECKUX MPOLIECCOB B KIIETKE;

- 3alUChIBaTh OTAENbHbIE (EPMEHTATUBHBIE DPEAKIIMU, PACCUUTBHIBATH CKOPOCTH
IPOTEKAIOIUX MPEBPAILCHHI;

- aHAJIM3UPOBATh OTJIEJIbHBIE ITYTH METAab0JIN3Ma U UX B3aUMOCBS3b, PETYIISLHUIO;

- OIpeNieNIATh 10 MCXOJHBIM JIaHHBIM AaKTUBHOCTb (DEPMEHTOB, PacCUUTHIBATDH
MOJICKYJISIPHYIO Maccy OHMOJIOTMYECKHX COCAMHEHWH, HMCIONB30BaTh JUIS 3TOTO TPHUKIATHBIC
IPOTPaMMBI.

Bnagers:

- npUeMaMH ONpeeNeHUs] CTPYKTYphl U Kilacca OMOJOTMYECKUX COETUHEHUH Ha
OCHOBE UX (PU3MKO-XHMHUYECKUX XapaKTEPUCTHK U KaYeCTBEHHBIX PEAKIIMIA;

- METOAAMHU OIpe/IeIeHUs] aKTUBHOCTH (DEPMEHTOB, MPOBEACHUS OMOXMMHYECKUX
IIPEBPALLICHUN.

3 Kparkoe coaep:kanue TUCIHHIIHHBI.

Beéeoenue. Vcropusi usyuenus Ouomoiiekyn. [loHsTHe O OMOJIOTHYECKH aAKTHBHBIX
BEIIECTBAX, KIIOYEBBIX MeTabonuTtax, MeTtabomuzme. CBsA3b OHOXUMHMM C  JIPYTUMH
TUCIHATUTMHAME. BHOMOJNEKybl, WX OCOOCHHOCTM W 3HAYEHHUE IS JKU3HEACSTEIhbHOCTH
opranu3MoB. Vlepapxusi MOJEKYJISIpHOH OpraHU3aIlH KIETOK.

1. AMMHOKHCJIOTHI U X MPOU3BOJAHbIE, MENTH/IbI, DeJTKH.

1.1.  AMHMHOKHCIOTBHI. XUMHYECKOE CTPOCHHME, XMMHUYECKHEe M (U3UKO-XUMHUECKUE
CBOICTBA, OMOJIOTHYECKAST POJIb B OPTaHU3ME, METO/BI TTONYYCHUS M BBIICICHUS U3 TIPUPOTHBIX
00BEKTOB, OCHOBHBbIE OMOXMMHYECKHE pEaKIUH C ydyacTHeM aMUHOKHUCIOT. Ilpou3BonHbIe
AMHHOKHUCIIOT, UX OWonorndyeckne (yHKIHUH, XUMHUECKHE W (DU3UKO-XMMHUYECKHE CBOWCTBA,
MOJy4YeHHe.

1.2. Ilentuasl. XUMHYECKOE CTPOCHHE M  TPOCTPAHCTBEHHAs  OpraHU3aIus,
XapaKTEePUCTHKN NENTUAHON CBsA3M, OHOJOrMYEecKas poJib B OpPraHM3ME Kak peryssiToOpoB
OMOXMMHYECKHX MPOIECCOB, IKOJIOTUYEeCKasi QYHKIUS, TETTH/IbI-aHTUOMOTHKH.

1.3. benku. XuMu4eckoe CTpOEHHE M IMPOCTPAHCTBEHHAs OpraHU3alys, MEepBHYHAs,
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BTOPHYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYPbI OCJIKOB, XUMHUYECKUE U (PU3HKO-XMMHYECKHIE
CBOWCTBAa OEIKOB M MX pacTBOPOB, MHOroo0pazue OHOJOrMYecKuX (YyHKIMHA, MeTObI
BBIJICJIEHUS] U3 MPUPOIHBIX O0BEKTOB, OYUCTKH M KaYECTBEHHOTO M KOJMYECTBEHHOTO aHAIN3a,
METO/bI UCCIIEJOBAHUS CTPOECHUS U CTPYKTYPBI.

1.4. ®epmentsl. [lpupoma ¢epMeHTOB, UX cTpoeHHe, cocTaB. Kiaccudukarus
(epMEHTOB O TUIYy KaTalU3UPYEMBbIX MMM pEaKlHil, OCHOBHbIE CBOWCTBAa ()EPMEHTOB KakK
O0enxkoB M OuokaTtamu3aTopoB. CpaBHeHHE (EPMEHTOB C XUMHYECKMMH KaTalU3aTOPaMHU.
CyOctpatHast crerqupuuHOCTh (pepMeHTOB, ee BUbl. KopepMeHThI, IpocTeTHYecKue Irpymisl,
KO(aKTOpHl, BATAMUHBI, UX OHoOJOrHYeckas pois. MynbrudepMeHTHbIe cucTeMbl. Onpenenenne
aKTUBHOCTH (DEPMEHTOB M CHOCOOBI €€ peryisuuu B XUBOW KieTke. IIoHsATHE O KUHETHKe
(epMEHTATUBHBIX pEaKIMii, THTHOMPOBAHUH (PEPMEHTOB.

15. Ilonarue o merabomm3me. [loHsATHE 00 OCHOBHBIX IpoIECCaX MPEBpaIICHUS
0€IKOB, MENTH/I0B, AMHHOKHUCIIOT U MX MPOU3BOJHBIX B )KUBBIX OpraHU3MaXx.

2. HyxkenHoBble KHCJIOTBI.

HcTopust OTKpPBHITUS ¥ M3YYEHUS] HYKICHHOBBIX KHCIOT. [IMpUMUIMHOBBIC U ITypUHOBEIC
OCHOBaHHMS, HYKJIEOTHJbl U HYKJICO3U[bl, UX XUMHUUYECKHE WU (PU3UKO-XHMHUYECKHE CBONCTBA.
buonornueckne (GyHKIMM HYKJICOTHJOB M WX TNPOHM3BOTHBIX B opraHuszMe. HykienHoBble
kucnotsel, JHK u PHK, ux xumunyeckas M HpOCTpaHCTBEHHAs CTPYKTYpbl, XUMHUECKHE U
¢busuko-xumuueckue cpoiictBa, nonydenue. Buast JJHK u PHK B knerkax mnpokapuor u
9YKapHOT, UX Ouonornyeckue GpyHkuuu. [loHsTre 06 OCHOBHBIX Ipoleccax, IPOUCXOIAIIUX C
y4acTHEM HYKJICHHOBBIX KHCJIOT M HYKICOTHIOB B JKUBBIX OpraHm3Max. MarpuuHsie
OMOCHHTE3bl B KJIETKE: PEIIMKAlMs, TPAHCKPUIILUS, TPAHCIALMS, OCOOEHHOCTH IPOLIECCOB Y
npo- U dykapuotT. IloHsATHE TreHa B MOJEKYISPHO OHOJOrMYecKHX TepMmuHax. [loHsTHE O
IeHETUYECKOM HHKEHEPUH.

3. YrjeBoabl, JUNHABI U UX MPOU3BOAHBIE.

3.1. VYrmeBogsl u  ux npousBoaHble.  Knaccudukanus, XUMHYECKOe U
IPOCTPAHCTBEHHOE CTPOCHHE OCHOBHBIX YIJIEBOJOB. MOHO-, OM- H TpHUcaxapa, uX
O6uonornyeckne (GyHKLIUU, XUMUYECKHEe U (pU3MKO-XxMMUYeckue cBoicTBa. Ilonmcaxapuabl, ux
Ouonoruueckue (QYHKIUH, XUMHUYECKHE U (QU3MKO-XUMHUYecKue cBoicTBa. IloHsTHe 00
OCHOBHBIX IPOIECCAX, MPOUCXOASAIIMX C yJaCTUEM YITIEBOJIOB B JKMBBIX Opranusmax. [ mukonus.
[TenTo3odocdarnusiii mukn. CydcrpatHoe pochopunrpoBanue ADP. Perenepauust NAD+, ponb
JaKTaTAETUAPOreHa3sl B 3ToM mpouecce. CrnuproBoe OpoxeHue. A3poOHbBIM MeTaboau3M
nupyBata. MUTOXOHIpPUHU: CTPYKTypa W dHepretuueckne ¢yHkuuu. JlexapOokcuiampoBaHue
nupyBata. l{ukn numonnoi kucnotsl. Oxucienue NADH u FADH2 B npixarenbHO# 1emu.
Conpsixenne cunte3a ATP ¢ mepenocom anekrpoHoB u mporoHoB oT NADH u FADH2 x
MOJIEKYJSIpHOMY  Kuciopoxy.  buocunTe3  yrmeBomoB.  I'mokoHeoreHe3d.  buocunTes
nonmcaxapugoB. OOpazoBaHme Kpaxmana, riaukoreHa. ®otocuHTe3. DOTOCMHTETHYECKUI
ammapar pacTeHMH M ero JIOKalM3alus B XJopoIulactax. TeMHOBas M CBETOBas CTaJAuU
dotocunTe3a. Cunres riaoko3sl. Cz u C4 pacTeHuUs.

3.2.  Jlunuasl ¥ UX mpou3BojHbIe. PazHooOpa3ue munuaHbX BemiecTB. OcoOEHHOCTH
CTPOCHUS M KiaccuuKaus JunuaoB. [IpocTeie (KHUPHI, )KUPHBIE CIIUPTH U BOCKA) U CIIOXKHBIE
(HeHTpanbHble, MOJIIPHbIE U OKCHJIMIIHMHBI) JTUIHUIBL. bronornyeckue (GyHKIMHU, BBITOIHSIEMbIE
Pa3NIMYHBIMA THTIAMH JTUNHIOB. JKUpPHBIE KHCIOTBI W WX TPOWU3BOJAHBIC, XHUMHYECKHE U
¢du3ukoxumMHueckue cBoiicTBa. buonornueckue MmemMOpaHbl, UX cTpoeHue U QyHKIMH. JIMmuab
OMOJOTHYECKMX MeMOpaH: TIULEPONUNUIbL, COUHTOMUIUIBI, (HOChHONUNUIBI, TIUKOIUMUIBI
(TJIMKOTTUIEPO- U TNIMKOC(HUHTOIUIIMIBI), XOJIECTEpUH. B3auMOCBsA3b CTPOEHUS JMIUAOB C UX
byHKIMSAMH B coctaBe MeMmOpaH. [Ipon3BojHble NUMHMIOB M HUX OUOJIOTHYECKHE (PYHKIIHH
(’KUpOpacCTBOpPUMbIE BUTAMHHBI, MPOCTArJaHINHbBI, KETYHbIE KHUCIOTHI, MOJIOBBIE TOPMOHBI U
KopTukoctepoubl). [loHaTne 00 OCHOBHBIX Ipoleccax, MPOUCXOAALINX € yYaCTHEM JIMIHUIOB U
UX TMPOU3BOJAHBIX B JKMBBIX Opranmizmax. KaraGoim3Mm JHMUIOB: JUIONUTHYECKUE (EPMEHTHI
(yumaza, docdonmmaszel). IMYyIETHPOBAHKE JKUPOB TIPU UX TIEPEBAPUBAHUY B MTUIIEBAPUTEIHLHOM
TPaKTe, POJIb KEMTYHbIX KUCIOT. KaraGoiamsm KHUPHBIX KUCIOT. BUOCHHTE3 KUPHBIX KHUCIOT U
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TPUALUIITIIULEPOJIOB.
4 O0béM yueOHOH JUCITUIIMHBI

o B 3adeTHBIX B akazem.
Bupl yue6HOM paboThI
eINHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
KonraktHas padora (KP): 1,33 48,2
Jlexmm (Jlek) 0,45 16
[TpakTaeckue 3arstus (I13) 0,89 32
CamocrositesbHas padora (CP) 1,67 59,8
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer

B 3aueTHbIx B actponom.

Bunet yueGHoi paboThl

CIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCIHHILIMHBI 110 Y4eOHOMY ILJIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmu (Jlek) 0,44 12
[Tpaktuueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP) 1,67 44,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTauus padoyeii MporpaMMsbl JUCHUTLIMHBI
«buonoruyeckas xumus» (b1.B.J1B.08.02)

1 Heab IMCUMIUIMHBI - JaTh CTYACHTY NPEACTABICHUE O XMMHUYECKHX COCIUHEHHSIX
OMOJIOTMYECKOT0 MPOMCXOXKIECHHUS, XUMHUUECKOM COCTaBe OPraHU3MOB U (DYHKIIMH KOHKPETHBIX
COCIMHEHUH B KJIETKE W OpPraHW3Me B IIEJIOM, a TaK)K€ O XUMHUYECKUX M (PU3UKO-XUMHUECKUX
CBOMCTBaX M IMPOCTPAHCTBEHHOM CTPYKTYpe OCHOBHBIX OMOJIOTMYECKUX BEIIECTB, UX CHUHTE3E,
pacmajie u B3auMOIPEBPAIEHIH, METOaX BBIICICHUS U3 TPUPOJHBIX OOBEKTOB H XUMHUYECKOTO
CHHTE3a JJIS TOCIEAYIOIIEro MPUMEHEHUs B MEIHIIMHE, MUIIEBOM IPOU3BOJCTBE, CEIbCKOM
XO03sICTBE, BETEPUHAPHUH U JIJISI SKOJIOTMYECKOHN 3aIIUTHI, @ TAK)KE YMEHBIICHHUS aHTPOIIOT€HHOTO
BO3/EUCTBUS Ha IKOCUCTEMBI.

2 B pe3syabrate
OakajiaBpHuaTa J0JIKEH:

Obnaoams cnenyromumu obmenpodecnonanbubivu (OIIK) u npodeccrnonanbHbIMU
(ITK) xoMrieTeHIIUSIMU:

- COCOOHOCTHIO UCTIONB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIIsI TOHMMAaHUS
OKpyXaromiero mupa u sisnernit npupozsl (OI1K-3);

- CIOCOOHOCTBIO TIPUMEHSITh COBPEMEHHBIE METOJ/bI HCCIIEIOBAHUS TEXHOJIOTUYECKHX
IpPOIIECCOB M NPUPOIHBIX CpEl, HCHOJIb30BATh KOMIBIOTEPHBIE CpEICTBA B HAy4YHO-
uccienoBareabekoit padore (ITK-14).

3nams.

- XUMHYECKYIO U TIPOCTPAHCTBEHHYIO CTPYKTYPHI, XUMHUYECKHE, PU3NIEeCKre M (PH3HKO-
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT U UX NMPOU3BOAHBIX, OEIKOB, ENTHIOB;

- OMOJIOTHYECKYIO POJIb AaMHHOKHUCIIOT U MIX TIPOM3BO/IHBIX;

- CTPYKTYPY M IPOCTPAaHCTBEHHYIO OpPTraHM3ALMI0 OEJIKOB, METOAbI UX BBIACICHUS U
OUYHUCTKH, OCHOBHBIC TPOIIECCHI TMpEBpalleHHsi OENKOB, MENTHUIOB W AMHHOKHCIOT B JKHUBBIX
OpraHu3Max;

- CTpOGHHUE U Ki1accuukanuio pepMEeHTOB, MX OCHOBHBIE CBOMCTBA, POJIb KOGEPMEHTOB,
IPOCTETUYECKUX TPYII, KOYaKTOpOB B (pepMEHTATHUBHOM KaTallu3e, CIOCOObI TpaHCchopMaluu
KCEHOOMOTHKOB B OPTaHU3ME;

- XMMHUYECKYI0 CTPYKTYpPY U CTPOEHHE HYKIJICO3HUIOB, HYKJICOTUIOB M Pa3IMYHBIX THIIOB
HYKJICMHOBBIX KHCJIOT, WX OCHOBHBIC CBOWCTBa W OHOJOrMYeCKHE (YHKIIMH, MEXaHHU3MBI

H3YyYCHUA JTUCHUIIJIMHBI oﬁyqaloumﬁm mo ImporpamMmme

127




XpaHEeHHs, Tepelaynl M0 HACIEACTBY M pealln3allui IeHeTHYecKoi mHpopMaiuu (MaTpuuHbIC
OMOCUHTE3bI), METO/IbI BBIICTICHUS, OYMCTKHI U aHAIN3a HYKJICHHOBBIX KHUCIIOT;

- KJIACCH(PMKAINIO, XUMUYECKYIO CTPYKTYPY M CTPOCHHE YIJIEBOJIOB, MX XMMHUYECKHE,
buznueckne M (HU3MKO-XUMHUYECKHE CBOWCTBA, a TAKXKE METOJbl TMOJYYEHUS, BBIICICHUS U
OUYUCTKH, pa3HOOOpa3We BBHIMOJHAEMBIX OWONOTHYECKUX (PYHKIMH, OCHOBHBIE YEPTHI
MeTabonu3Ma yrieBoioB;

- KJIacCCH(PMKAIMIO, XUMUYECKYIO CTPYKTYPY U CTPOCHHUE JIMMUAOB, MX XHMUYECKHE,
busnueckue M (QU3MKO-XUMHYECKHE CBOWCTBA, a TaKXKe METOJbl IMONYy4YeHHs, pasHooOpazue
BBITOJIHSAEMBIX OMOJOTMYECKUX (PYyHKIUH;

- OCHOBHBIC TMPUHUUIBI OPTraHU3allMd M CTPOCHHS OHOJOTMYECKMX MeMOpaH, HX
Owonoruveckre (YHKIUH, OCHOBHBIE 4YepThl MeTabonm3Ma  JUIUAOB, MEXaHU3MBI
MOBPEXKAAIOIIETO JEUCTBUS AaKTHUBHBIX (DOPM KHUCIOpPOJAa M AHTUOKCHAAHTHOM 3alllUThl OT
NIEPEKUCHOIO OKUCIJIEHUS JIUIH]IOB.

Ymemn:

- OCO3HAHHO W apPTryMEHTHPOBAHO BHIOMPATh OMOJIOTMYECKH OOBEKT sl BBIICICHUS
OMOJIOTUYECKH AKTUBHBIX BEIIECTB, MPOBOJAUTH JE3MHTETPALMIO KIETOK U (PpakIMOHUPOBaHUE
KJIETOYHBIX KOMIIOHEHTOB;

- AQHAJIM3UPOBATH POJIb BHYTPHUKJIETOYHBIX KOMIIOHEHTOB, OMOMOJIMMEPOB U BBISBIATH
B3alMOCBSA3b OMOXUMHUYECKUX MPOLIECCOB B KIIETKE;

- 3amMchiBaTh OTAENbHbIE (EPMEHTATUBHBIE pEaKUUH, PACCUUTHIBATH CKOPOCTHU
IIPOTEKAIOIIMX MPEBPALLCHU;

- aHAJIM3UPOBATH OTJIEIbHBIE ITYTH METa0O0IM3Ma U UX B3aUMOCBSI3b, PETYIISIHIO;

- ONpeneNaTh IO WCXOAHBIM JaHHBIM aKTUBHOCTh (PEPMEHTOB, pPACCUUTHIBATH
MOJICKYJISIPHYIO MacCy OHMOJOTMYECKHX COEAMHEHUH, MCIOJB30BaTh [UISl 3TOTO IMPUKIIAJHbBIE
POrPaMMBI.

Braoemy:

- METOJaMHU BBIJCJIEHUS M OYMCTKM O€JIKOB, HYKJIEHMHOBBIX KHCIOT M JPYIHX
OMONOJIMMEPOB;

- MeTOoJaMM TPOBEACHMS CTaHIAPTHBIX HCHBITAHUN IO OMNpENEelIeHHI0 IoKa3aTesen
(U3UKO-XMMUYECKUX CBOMCTB Pa3IMYHBIX OMOJIOIMYECKHX BEIECTB;

- METOJIaMU OTIpe/IeNICHUs] CTPYKTYPBI U Kjacca OMOJOTUYECKUX COEIUHEHHUI Ha OCHOBE
uX (PU3UKO-XUMUYECKIX XapAKTEPUCTUK U KaUECTBEHHBIX PEaKIIUM.

3 Kparkoe cogep:xanue TuCUHNIUHBI

Beenenne. Omnpenenenust o0bEKTOB M MeTOA0B u3ydeHus. I[lonsatue o Ouosormyecku
AaKTHBHBIX BEIIECTBAX, COCTUHEHUSIX OMOJIOTHYECKOTO MpoucxoxacHus. CBsa3p “buonornyeckoi
XUMHUK” € JPYTMMH JUCLHUIUIMHAMH. BHOMONEKynbl, WX OCOOEHHOCTHM U 3HAuYeHHE JUIs
KU3HEAESITENIbHOCTH opraHu3moB. CBs3u B OHONOrMYeCKHX coeAMHEHusax. HWepapxus
MOJIEKYJISIDHOM U HaMOJIEKYJIIPHONW OpraHU3aliK KJIETOK.

Monynb 1. AMUHOKHUCIIOTHI U UX TPOU3BOIHBIE, TENTHU IbI, OesKH. DEPMEHTHI.

1.1. AMMHOKHCIOTBI. XMMHMUYECKOE CTPOCHHE, ONTHUYECKAs H30MEpHUsS, XUMUYECKHE U
(bU3NKO-XMMHUYECKHUE CBOMCTBA, OHOJOTMYECKas pojib B OpPraHU3ME, METOJbl MOJYYeHHS U
BBIJICJIEHUS] U3 MPHUPOJHBIX OOBEKTOB, INPOU3BOAHBIE AMHUHOKHCIOT, HUX OHOJOrHMuYecKas
GyHKIMSA, XUMUYECKHE U (PU3UKO-XMMUYECKUE CBOICTBa, XMMHYECKHE, (EepPMEHTATUBHBIE U
OMOTEXHOJOTMYECKUE METO/IbI TOTYUECHHUSI.

1.2.  Ilentumpl. XWMHYECKOE€ CTPOCHHME W  IPOCTPAHCTBEHHAs  OpraHMU3aLus,
XapaKTEepUCTUKN NENTUAHON CBsA3M, OHOJOrHyeckas poJib B OpPraHU3MEe KaK pEeryssiTOpoB
OMOXMMHYECKHX IMPOLECCOB, IMENTHUIHbIE AHTUOMOTUKHU, METOJbl TOJYYEHHsS] M BbIIEICHUS
pa3sHOOOpa3HBIX NENTUIOB U3 MPUPOIHBIX OOBEKTOB.

1.3. benku. XuMHUYECKOE€ CTPOCHHME M MPOCTPAHCTBEHHAs OpPraHW3alMs, NEpBUYHAS,
BTOPHYHAS, TPETUYHAS U YETBEPTUYHASL CTPYKTYPbI OCJIKOB, XUMUYECKUE U (PU3HKO-XMMHYECKHIE
CBOMCTBa OCIKOB M UX pPacTBOPOB, MHOrooOpazue OHOJOTHYEeCKUX (DYHKIMH, METOIbI
BBIJICJIEHUS] M3 TMPUPOJIHBIX OOBEKTOB, OUUCTKH U KaYECTBEHHOI'O M KOJMUYECTBEHHOTO aHAIIN3a,
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METO/bI UCCIICAOBAHUS CTPOCHUS M CTPYKTYPbI, METO/ABI ONPEAEICHUS KOHLEBBIX aMUHOKHUCIIOT
U METO/Ibl CEKBEHUPOBAHMUS.

1.4. ®epmentsl. I[lpupoma d¢epmenToB, ux crpoeHue, cocraB. Kiraccupukamms
(epMEHTOB IO TUIy KaTalIU3HPYEMBbIX MMM pEaklHil, OCHOBHbIE CBOWCTBAa (EPMEHTOB KakK
O0enkoB M OuokaTtamu3aTopoB. CpaBHeHHE (EPMEHTOB C XUMHYECKMMH KaTaJlU3aTOPaMHU.
CyOctpatHast cneruguuHOCTh (pepMeHTOB, ee BHIbl. KopepMeHThI, IpoCTeTHYECKUE IPYIIIbL,
KO(aKTOpHl, BATAMUHBI, X OMOJOrHyeckast poib. MynbTudepmMeHTHbIe cucteMbl. Onpenenenue
aKTUBHOCTH (EpPMEHTOB U CIIOCOOBI €€ pEeryisiiud B JKMBOM Kierke. TpaHcopmanus,
00€e3BpeXUBaHUE U BbIBEJICHUE KCEHOOMOTUKOB U3 OpraHu3Ma.

1.5. Ilonstue o metabonusme. IIoHsATHE 00 OCHOBHBIX MPOLIECCAX MPEBpAILEHHs OEIKOB,
NENTH0B, aMUHOKHUCIIOT U MX MPOU3BOJIHBIX B )KUBBIX OPTaHU3MaXx.

Monyinb 2. HykjieMHOBBIE KHCIIOTHI.

2.1. Hykneotuasl, UX MPOU3BOAHBIE U HYKJIECHHOBBIE KHCIOTBHL. VICTOpHUS OTKpPBITHA U
U3y4eHHs] HYKJIEMHOBBIX KHUCIOT. [IMpUMUIMHOBBIE M MypUHOBBIE OCHOBAHUS, HYKJIEOTHIbl U
HYKJICO3UbI, (HOCHOPUIHPOBAHHBIC HYKJICOTHIBI, MX XHMHYECKHE U (PUINKO-XUMHYCCKHE
CBOWCTBA, NoJyyeHue. buonornueckue GyHKIUN HYKJICOTHIOB U UX IPOU3BOJHBIX B OpraHU3ME.
JHK u PHK, ux xumuyeckas W TPOCTPAHCTBEHHAs CTPYKTYpPbI, XUMHYECKHE H (DHU3HUKO-
XUMUYeckue cBoiicta, nonydenue. Buael JIHK u PHK B kietkax nmpokapuoT u 3ykapuoT, Ux
Oounonornyeckue (HyHKIHU.

2.2. Tlonstue 00 OCHOBHBIX IIpoleccax, MPOUCXOISIIMX C YYacTHEM HYKJIEMHOBBIX
KHUCJIOT U HYKJICOTHUIOB B JKUBBIX OpraHu3Max. MaTpuyHble OMOCHHTE3bI B KIIETKE: PEIUIMKALINS,
TPAHCKPUIILUSA, TPAHCIALUSA, OCOOCHHOCTU IPOLECCOB Y IMpO- U 3yKapuoT. lloHsTHe rena B
MOJIEKYJISIpHO Ouosiornyeckux TtepmMuHax. IloHsTHEe O reHeTMueckod WHXeHepuu. [ eHHo-
MH)KEHEpHbIE IITaMMbl MHUKPOOPTaHU3MOB Ha CIIy’KO€ y uelloBeKa W B OKpy’Karollel cpene.
TpaHcreHHblEe OPTaHU3MBbI: BIUSHUE Ha OKPYXKAIOIIYIO CPEy U 3/10pOBbE YEIOBEKA.

Monyns 3. YraeBosl, TUIHUIBI U UX TPOU3BOJIHBIE.

3.1. YrneBoab!l U ux npousBojaHble. Knaccudukaius, XuMUYeCKOe U MPOCTPAHCTBEHHOE
CTPOCHHE OCHOBHBIX YIJIEBOAOB. MOHO-, Iu- M TpHcaxapa, UX Ouosorudeckas (yHKIHS,
XUMHYECKHE U (PU3MKO-XMMHUYECKHE CBOMCTBA, MOJydeHHe. [ HMKo3uibl, uX Ouonorunyeckas
GbyHKLUSA, XUMUYECKUE U (PU3HKO-XMMHUYECKHE CBOWCTBA, MoJyuyeHue u aHanu3. Onurocaxapuibl
U TIOJIMCAXapHIbl, NX OWoJorHYecKast GyHKIUsS, XUMHUECKUE U (PU3NKO-XUMHUUECKUE CBOMCTBA,
NOJy4YeHWe W aHanu3. [JMKomenTHbl, MENTUIOTNIMKAHBI, TJIMKONPOTEUHBI, XUMHUYECKHUE U
($U3UKO-XMMHUYECKHUE CBOMCTBA, OMOJIOrMYECKas poOJib B OpPraHU3ME, METOAbl BbIACIEHUS W3
OpUpoaHbIX 00bekToB. [loHATHE 00 OCHOBHBIX Hpoleccax, MPOUCXOMAIIMX C Yy4acTHEM
VIJIEBOJOB B KUBbIX opraHusmax. [mmkonu3. Ilentozodocdaraeiii mukia. CyOcTpaTtHOe
dochopunuposanue ADP. Perenepanns NAD+, ponb nakTaTaeruiporeHasbl B 3TOM IMpoLecce.
CnuprtoBoe OpoxkeHue. AlpoOHBI MeTabonu3M nHupyBaTa. MUTOXOHIpPHM: CTPYKTypa H
sHepreruueckue ¢yHkuuu. JlekapOokcunupoBaHue mnupyBaTa. LMK JIMMOHHOM KHCIOTHI
Oxucnenne NADH u FADH2 B npixarensHoi nenu. Conpsbkenue cuate3a ATP ¢ mepenocom
anekTpoHoB U mpoToHOB 0T NADH u FADH2 x MosexyssipHoMy KUCITIOpOly. AKTUBHBIE (DOPMBI
KHCJIOpO/1a U X TOKCHYECKOe JIeHCTBUE.

3.2. Jlunuapl U ux mpousBogHble. Pa3sHooOpasue nunuaHbix BemecTB. OCOOEHHOCTH
CTPOCHUS M KJaccupuKaus JunuaoB. [IpocTeie (KUPHI, )KUPHBIE CIIUPTH U BOCKA) U CIIOXKHBIE
(HeHTpanbHbIe, MOJIAPHbIE U OKCHJIUIHMHBI) JTUIHBL. bronornyeckue QyHKINU, BBITOIHSAEMbIE
Pa3NUYHBIMHE TUNAMH JHMHAI0B. CTPYKTYpHBIE (parMeHTHl JIMIUAOB: XUPHBIE KUCIOTHI M WX
POM3BOJIHBIE, KUPHBIE CIUPTHL. X XUMHUeckue U pU3UKO-XUMHUECKUE CBOMCTBA, MOTyYeHHE
U aHanu3. buonornueckue MemMOpaHbl, UX CTpoeHHWE W (QyHKUMU. JIMmHIbl OMOIOTHYECKUX
MeMOpaH: TIMLEPOIUIUABI, COUHTOTUMHUIBL, (POCHOTUNUIBI, TTUKOIUIHIBI (TIIMKOTIIUIEPO- U
[JIMKOC(UHTOJIMIN/BI), XOJIEeCTepUH. B3auMMOCBSA3b CTPOEHHsS JIMNHMIOB C HUX (DYHKIUAMH B
cocraBe MeMOpaH. [Ipon3BoHbIC TUNNIOB U UX OHMOIOrHYecKrue PYHKIUN (>KUPOPACTBOPUMBIC
BUTaMMHBI, IPOCTATJIaHIUHbI, XKETYHbIE KUCIOTHI, TOJOBBIE TOPMOHBI U KOPTUKOCTEPOUIBI), UX
XUMHUYECKHE U (U3MKO-XUMHUYECKHE CBOMCTBA, MoxydyeHue U aHanu3. [loHsTHE 00 OCHOBHBIX
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npoliieccax, MPOUCXOASAIINX C YYaCTHEM JIUMHUAOB U UX MPOU3BOIHBIX B JKHMBBIX OpraHU3Max.
KaraGonu3m munuaoB: TUMOIUTHYCCKAE (DEPMEHTHI, ITyTH OKUCICHUS XKUPHBIX KUCIOT, CHHTE3
JKUPHBIX KUCIIOT. [lepekucHoe OKUCIIeHHE JIMITUI0OB U MEXAaHU3MBI 3aIIUThI OT HETO.

4 O0béM yueOHOH THCIMIIINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eINHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas padora (KP): 1,33 48,2
Jlexmm (Jlek) 0,45 16
[TpakTuaeckue 3anrstust (I13) 0,89 32
CamocrositesbHas padora (CP) 1,67 59,8
Buja koHTpoOJISI: 3a4eT / IK3aMeH 3a4yer
Bibt yuc6Hoi paGoTs! B 3aueTHbBIX B actponom.
eINHUIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmu (Jlek) 0,44 12
[Tpaktuueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44,85
Buja koHTpoOJISi: 3a4eT / IK3aMeH 3a4yer

AHHOTauus padoyeii mMporpaMMsbl JUCHUTIMHBI
«CoBpeMeHHbIE MeTObI MIOUCKA U 00Pa0OTKH HAYYHO-TeXHMYECKOI HHpopMaum»
(51.B.1B.09.01)

1 Henabo AUCHMIUVIMHBI  SBISETCS  NOArOTOBKA  CTYAGHTOB B  00JacTu
UHPOPMAIIMOHHOTO  CONPOBOXKACHUS HAYYHOH  JIEATENIFHOCTH, TPHUBUTHE HABBIKOB
CaMOCTOSITENIbHOTO MOUCKAa XUMUYECKOH MH(OPMAIMK B PA3JIMYHBIX HICTOUHUKAX.

2 B pe3yabraTe MH3yYeHHs JUCHUILIMHBI oOydaluMiics 1O mporpamme
OaxajiaBpuaTa J0JIKEH:

Obnaoams cnenyromumu obmenpodeccnonanbubiMu (OIIK) u npodeccronanbHbIMU
(ITK) xoMrieTeHITUSIMU:

- CTIIOCOOHOCTBIO peliaTh CTaHAAPTHBIE 33a7add MPOPECCHOHATBLHON IeATeTbHOCTH
Ha OCHOBe WHGPOpPMALMOHHON M  OuOIMOrpaguueckoil KynbTypel € HpPHUMEHEHHEM
WH(POPMAIMOHHOKOMMYHHUKAIIMOHHBIX TEXHOJOTHH W C Yy4YeTOM OCHOBHBIX TpeOOBaHUI
uHpopmannonHoi 6ezonacuoctu (OITK-1);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE HMH(MOPMAIMOHHBIE TEXHOJOTHH,
IPOBOJIUTH 00pabOTKY MH(OPMAIMK C UCHOIb30BAHUEM MPHUKJIAAHBIX MPOrpaMM U 0a3 JTaHHBIX
JUTS pacdeTa TEXHOJIOTHYECKHX MapaMeTpOB OOOPYIOBaHHS W MOHHTOPWHTA TPUPOIHBIX CpEI
(IIK-3).

3nams.

- OCHOBHBIE  COCTAaBJIAIOIIME  HMH(MOPMAIIMOHHOTO  OOecredeHus:  Ipolecca
COITPOBOKICHUS HAYIHOH NI TEFHOCTH, TOHATHUS U TEPMUHBL;

- OCHOBHBIE OTEUECTBEHHBIE U 3apy0OeKHbIe HCTOYHUKH NMPO(UIBHOMN HH(pOpMAIIH;

- oO11re MPUHIMIBI TOTy4YeHHs, 00padOTKH U aHAIM3a HAYYHOH MH(pOpMAaIIH.

Ymemo:

- BBIACNIATh KOHKpPETHble HH(GOPMALlMOHHBIE TEXHOJIOTUH, HEOOXOIUMBIE I
UH(POPMALIMOHHOTO 00ecneueH s pa3IMYHbIX HAyYHBIX TOTPeOHOCTEH;

- HaxoAuTh NPOQWIBHYIO MH()OPMAILUIO B Pa3IMYHBIX OTCUYECTBEHHBIX U 3apyOEKHBIX
UH(POPMALIMOHHBIX MacCUBax;

- 00pabaTbIBaTh U aHAJTM3UPOBATh JAHHBIE C LIEIbIO BBIABICHHS PEJICBAaHTHOM HH(pOpMa-
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LUH.

Braoemy:

- 3HaHUSIMH O COBPEMEHHBIX aBTOMATHU3MPOBAHHBIX MH(POPMALMOHHO-TIOMCKOBBIX
cucreMax (AUIIC), ux BO3MOKHOCTSIX, CITOCO0AX B3aMMOJICHCTBHS C HUMU;

- MPAKTUYECKUMH HaBBIKAMU MH()OPMAIIMOHHOTO TIOMCKA C MOMOIIBIO TEXHOJIOTHMA
TEJIEKOMMYHUKAILIMOHHOTO OCTYIa U HTepHEeT-TeXHOJIOTHIA;

- OCHOBHBIMM IOJIXOJAaMU JUI aHaJIM3a I[IOJY4EHHOM JaHHBIX C LENbI0
MH(OPMALIMOHHOTO YIOBJIETBOPEHHUSI PA3IMUYHBIX HAYYHBIX TOTPEOHOCTEH.

3 Kparkoe coaep:kaHue JUCHUIIUHBI

Beenenne. OCHOBHBIE NOHATUS W TEPMHUHBL. ['OCYyapCTBEHHAas CHUCTEMA Hay4HO-
TexHrnueckoi napopmanuu. Paccesuue u crapenue nnpopmanuu. Cnenuduka nabpopmauu mo
XUMHUHM U XUMHUYecKoW TexHosnoruu. [lepBuunas u BropuuyHas uHpopmaius. Gopmbl cBEpTHI-
BaHus uHpopmanuu. bubmmorpaduyeckoe onmcanue. Ilpumepsr 6ubnmorpaduyeckoro omnrca-
HUS pa3audHbIX BUAOB nepBoucTouHMKOB. 'OCT 7.1 - 2003 «bubauorpaduueckas 3amuch.
bubmuorpaduyeckoe onucanue». OcnoBHbie opransl 'CHTU. Pacnpenenenne moTokoB Hayd-
HoM mH(popmanuu cpeau opranoB 'CHTU. Xapakrepuctuka U Ha3HaYeHHE OCHOBHBIX BHJIOB
u3nannid. M3maHus OTEYeCTBEHHBIX W 3apyOCKHBIX WH(POPMAIMOHHBIX OpraHoB. OCHOBHBIE
CIIPaBOYHbIC U3/IaHUS.

[Touck wHOpMaUM ¢ MOMOIIBIO pedepaTUBHBIX KypHAIOB. VCTOpUS MOSBICHUS
pedepaTUBHBIX KypHAJIOB U WCIOJIb30BaHUE WX IS TIOMCKa XuMudeckoi nHpopmanuu. Pede-
paTHBHBIE XypHaJIbl 1O XUMHHU. PedepatuBHblii x)ypHaT «Xumus». CTpyKTypa, pyOpHKamms,
cucreMa ykaszatenei. Paznuunblie anropuT™Mel noucka ¢ ucrnonb3zoBanueM PXXX. [Ipumeps! nouc-
Ka XMMHYECKOH MH(OpPMAIMK ¢ UCTIONb30BaHuEM ABTOpcKoOro, [Ipeamernoro, @opMmynbHOTO U
[TaTtentHoro ykasareneil. PedeparuBnbiii xypHan «Chemical Abstractsy (CILIA). Cnyx06a
Chemical Abstracts Service (CAS). CtpykTypa pedeparuBroro xypuana «Chemical Abstractsy.
Cucrema pyOpukanuu. Cuctema TpeTUYHOM MH(pOpPMAaLUU - yKazaTesau. Pa3muuHble BUJIbI OUC-
ka ¢ ucnoip3oBanueM CA. Ilpumepsl moucka XHMHYECKOW HH(OpMAIMH C HCIOIB30BAaHHEM
Author Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

[Touck undopmanuu B BJI AUIIC. ABTomMaTu3npoBaHHbIE HHPOPMAIITMOHHO-TIOUCKOBbBIE
cucTeMsbl. JlanoroBble MOMCKOBBIE CUCTEMBI - OCHOBHbIE (DYHKLIMH U BO3MOKHOCTH, CIIOCOOBI
nocrtyna. OcobGeHHOCTH OOpaOOTKM W MOMCKAa XWMHUYECKOM HHpOpMalUu B JHATOTOBBIX
cucremax. [lowckoBble  cHCTeMBl IO XMMHM B  TOJIUTEMAaTHYECKUX  CIyxOax.
Crernuanu3upoBaHHBIE TTOUCKOBBIE CHCTEMBI. ANTOPUTM HH(POPMAIMOHHOTO TOHCKA. BwiOOp
JEKCUYECKMX  €IMHULl, HCIOJb30BAHUE JIOTUYECKUX U  IO3ULUOHHBIX  OIEPAaTOpPOB.
NH(popMalinoHHO-TTOMCKOBBIN S3bIK. JIOTHKa U cTpaTerus noucka.

AMUIIC Beepoccuiickoro HHCTUTYTa HayqHOH U TexHu4eckoil napopmarnuu (BUHUTH).

OcHoBHbIE NPOAYKTHI W ycayrH, npenoctaBisemble BUHUTU B obnactu Hayku u
TexHuku. baszel ganHeix BUHUWTU. Ilpeamernoe conepkaHune u HanoaHeHue. CTpyKTypa
nokymentoB B bJ[ BUHUTU. MudopmarnmonHo-nouckoBbiil s3bIK. [lonckoBasi crpaTerus.
Ocob6ennoctu moucka wuHpopmanuu B bJ[ BUHUTU. Ananu3 pe3yiabTaToB MOUCKA IO
peneBaHTHOCTU. IlpuMepsl ocCyllecTBiIeHHs] MoMCKa HH(OpPMALMK IO pa3IU4YHBIM BHJIAM
nouckoBsix 3anpocoB B /I BUHUTU. AUIIC Scopus (Elsevier). Ocobennoctu, opranusaius u
BO3MOXKHOCTH Tmioucka. IlouckoBasg ctparerusa. AHanmu3 pe3yiabTaToB moucka. lIpumepst
OCYILIECTBJICHHUS] MOMCKAa MH(MOPMAIMK MO Pa3IMYHBIM BHJIaM ITOMCKOBBIX 3alpocoB. AHaIu3
HUTUPOBAHUS HaY4HbIX MyOiuKkanuii. OTeyecTBeHHbIE U 3apyOexHble UICTOUYHUKU HHPOPMAIUH
0 XUMHHU U CMEXHBIM o0sacTsM. O030p CyIIECTBYIOIIUX HH(MOPMALMOHHBIX MCTOYHHUKOB B
o0nacTu XMMHUYECKON MH(OpPMAlMM U CMEXHBIX HayK. [leyaTHble M 31EKTPOHHBIE UCTOYHUKHU
uHpopmanuu. Pacupenre nHGOPMAIIMOHHOTO MPOCTPAHCTBA 32 CUET CO3JAHHSI 3JIEKTPOHHBIX
BEPCUI JKYPHAJIOB M OTKPBITOIO JOCTyHa K AJIEKTPOHHBIM MEPUOAMYECKHM M CIPABOYHBIM
u3ganuaM. OrpaHuyeHHuss CBOOOJHOTO M aBTOPU30BAHHOTO AOCTymHa. OTKPBIThIE MOMCKOBBIE
cucreMsl pedeparuBHoi napopmanuu (Scirus, PubMed u mp.).

[Touck uHpOpMaIK B AJIEKTPOHHBIX >KypHasaxX. MH(opMaIloHHbIE TTOPTAIbl U CaUTHI
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AIIEKTPOHHBIX ~HW3JAHHWH: CANT 3JEKTPOHHBIX JKYpPHAIOB AMEPHUKAHCKOTO XHMHYECKOTO
obmectBa, moprtan Informaworld wusmarensctea TAYLOR&FRANCIS, undopmannoHHbIH
nopran SCIENCE DIRECT wusnmarensctBa ELSEVIER, mopraner uznmarensctB SPRINGER,
WILLEY &SONS, caiitel npyrux uznarenbcts. OOmme 0ocOOCHHOCTH MpeacTaBieHus nHpopma-
mun. Kpatkas xapakrepuctuka pecypcoB. OCOOEHHOCTH MPOCMOTpA MOJHBIX TEKCTOB CTaTed B
html- u pdf-popmarax. JlonoaauTenbHbIe )YHKIHH.

Nudopmannonnsie pecypcsl cetu Internet. I'moOGanbHble KOMIBIOTEPHBIE —CETH.
Bo03MOXHOCTH KOMITBIOTEPHBIX ceTed B mepenaye u obMmene uHdpopmanueil. ['mobdanbpHas ceTh
Internet. Ucropust co3manuss u  pa3Butusa. OCHOBHBIE YCIAYIH KOMITBIOTEPHBIX CETEH:
JJIeKTpoHHas mouta W TenekoHpepeniuu, Telnet, FTP, WWW. Hasnauenue, HpUHIIMIIGI
NeMCcTBUs, CTPYKTYpa, BO3MOXKHOCTH. VIconbp30BaHne MOMCKOBBIX cucteM Internet mis momcka
uHpopmanuu.

[Tone3nsie pecypcsl XMMUYECKOH MH(POpPMaLUK, TOCTyNHbIe yepe3 ceTh Internet. Ilouc-
KOBas cucTema SCIrUS - creruaau3upoBaHHas MOMCKOBas cucrema Internet, comeprkaras Ha-
YUHYI0 HH(OpPMAINIO, COOPaHHYIO M3 PAa3IUYHBIX PECYpPCOB CETH. AHAIN3 TOKYMEHTOB, Hai/1eH-
HBIX B pe3yJbTaTe Moucka. Bo3MOXKHOCTH UX UCIIOJIB30BAHMUS.

Hcrounnku natentHOW nHpopmanuu. [larenTHast ToKyMeHTanus Kak HHPOPMAITMOHHBIN
mMaccuB. OCHOBHbIE TOHSTHS U OIpeaeneHus B obmactu nmareHTtoBeaeHus. OObeKThl u300peTe-
Hull. MexayHnapoaHas nateHTHast kinaccudukanus (MIIK). OcoGeHHOCTH MaTeHTHOro MOUCKA.
OrteuectBennble U 3apyoexnsie AUIIC natentHoit nndopmannu. XapakTepucTUKa, OpraHu3a-
151, BOBMOKHOCTH TTOHCKA.

b/l ®enepanbHoro uHctuTyTa npombliieHHOW cobctBeHHOCTH (DUIIC). OcHoBHBIE
¢yukmun OUIIC, mpoxaykrsl u ycnyru. bJl natentHoit umnpopmauunun OUIIC. CocraB u
BO3MOXKHOCTH foctymna. CTpykrypa mateHTHOro nokymeHta B bJl. CocraBieHue pa3nuyHBIX
BapUaHTOB TIOMCKOBBIX 3ampocoB. llpumepsl mpoBeneHusi moucka B pedeparuBHOW U
noaHoTekcToBoM B/l «300peTenusy. AHanu3 pe3yabTaToB MHUCKA.

b/l Awmepukanckoro mareHtHoro BemomctBa United States Patent and Trademark
Office (USPTO). Cocras BJ[ USPTO. Bo3moxuoctu goctyma. CTpyKTypa MaT€HTHOTO
nokymenta B BJl. CocraBieHne pa3lMYHBIX BAapHAHTOB ITOMCKOBBIX 3ampocoB. [Ipumepsl
NPOBE/ICHUS MOMCKa. AHAIN3 PE3yIbTaTOB MOUCKA.

B ESPACENET. Komrexknus marentasix bJ] ESPACENET. Bo3moxHocTH moctyma.
CrpykTypa nmateHTHOro aAokymeHTa B BJl. CocTaBieHue pa3iMyHBIX BapUaHTOB MOMCKOBBIX
3ampocoB. [Tpumepsr mpoBenenus novcka B b/ ESPACENET. Aranu3s pe3yabTaToB MOKCKa.

Bo3moxkHOCTH co3/1aHns COOCTBEHHBIX MH(POPMAIIMOHHBIX Tpoduiieit. Mcrnons3oBaHue
pOoOJIEMHO-OPUEHTHPOBAHHBIX WH(GOPMAIIMOHHBIX MAaCCHBOB, OTOOpPAaHHBIX M3 Pa3IMYHBIX
UH(POPMALIMOHHBIX HICTOUHUKOB JUISL CO3/1aHUSI COOCTBEHHBIX MPOUIIEH.

4 O0beM y4eOHOH JUCHHIINHBI

o B 3aueTHBIX B akagem.
Bunet yueGHoI paboTh
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonraktHas pa6ora (KP): 0,45 16,2
Jlaboparopusbie 3ausTus (J1ab) 0,45 16
CamocrositeanHas pa6ora (CP) 1,55 55,8
Bua koHTpoJIs: 3a4eT / IK3aMeH 3ayer
Bunel yue6HoIt paboTh B 3auetHbIX B actponowm.
eIMHUIIAX qacax
O0masi TpyA0eMKOCTh JHCIHUIIIMHBI 110 Y4eOHOMY IJIAHY 2,0 54
KonraktHas pa6ora (KP): 0,45 12,15
JlaGopatopusbie 3ansatust (J1ab) 0,45 12
CamocrositesibHas padora (CP) 1,55 41,85
Bua koHTpoJs: 3a4eT / 3K3aMeH 3ayer
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AHHOTanus padoyeil NPOrpaMMbl JUCHUNIMHBI
«Andopmannonnbie Texnooruu B xumum» (51.B.J1B.09.02)

1 IMeabl0 AUCHMIVIMHBI  SIBIISIETCS  HOATOTOBKAa  CTYIEHTOB B  oOjactu
MH(OPMALIMOHHOTO COIMPOBOXKIECHUS HAYYHOW JIE€ATENbHOCTH B 00JacTH CHEIHaTIbHOTO
NOWUCKAa XHMHUYECKOH WH(POpPMAlKU, TPUBUTHE HABBIKOB CAMOCTOSTEIHHOIO IOMCKA
XUMHUYECKON MH(POPMAIIUH B PA3TUYHBIX HCTOUHUKAX.

2 B pe3yabTrare H3yYeHUs] IUCHMIUIMHBI o00y4yaloluiici 10 mporpamme
OakajiaBpUaTa J0JIKEH:

Obaaoams crnenyromumu obmenpodeccunonansubiMu (OITK) u mpodeccrnonanbHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CIOCOOHOCTBIO ~ pemaTh  CTaHAAPTHBIE  33Jaydl  NpOQecCHOHATBHOM
NESTEIbHOCTH Ha OCHOBE HMH(POpPMAIMOHHOM u  Oubiamorpaduueckoil KyiabTypsl C
NpUMEHEHHEM HH()OPMAITMOHHOKOMMYHUKAIIMOHHBIX TEXHOJOTUH M C YY4E€TOM OCHOBHBIX
TpeboBanuii uHpopmaimonHoit 6e3onacuoctu (OITK-1);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE HMH(OPMAIMOHHBIE TEXHOJIOTHH,
MPOBOAUTE 00pabOTKy MH(OPMALIMK C MCIIONB30BAHUEM MPUKIATHBIX MPOTrpaMM U 6a3 JaHHBIX
JUIsL pacueTa TEXHOJIOTMYECKUX IapaMeTpoB OOOPYIOBAHMSI U MOHMUTOpPUHIA MPUPOAHBIX CpENl
(TIK-3)

3uams:

- OCHOBHBIE  COCTABIISIIOIIME HMH(POPMAIIMOHHOTO oOecmedyeHus Mmpoiiecca
COIPOBOKACHUSI HAYUYHOH J1€ATENbHOCTH, IOHATHS U TEPMUHBL;

- OCHOBHBIE OTEYECTBEHHBIE M 3apyOEKHbIE HCTOYHHKHU MPOGUIHLHON
MH(pOpMaLIUU IO XUMHH;

-00111e TPHUHIIUIIBI TOTY4YeHHsI, 00pabOTKU U aHalu3a HayYyHOU nH(popManuu,

Ymemo:

- BBIJACNATh KOHKpPETHblE HWH(MOpPMAIMOHHBIE TEXHOJIOTUH, HEOOXOAWMBIE IS
MH(OPMaLIMOHHOTO 00eCNeYeHNs Pa3IMUHbIX HayYHBIX OTPEOHOCTEH;

- HaXOJIUTh NMPO(UIbHYIO MH(OPMAIMIO B Pa3IMYHBIX OTEUECTBEHHBIX M 3apyOEeKHBIX
MH(OPMaLIMOHHBIX MaCCUBAX;

- 00pabaThIBaTh U AHAJM3UPOBATH JIAHHBIE C LIEJIBIO BBISBICHUS pelieBaHTHON MHpOpMa-
11,

Braoemy:

- 3HAHHUSAMHU O COBPEMEHHBIX AaBTOMATHU3MPOBAHHBIX WH(OPMALMOHHO-ITOMCKOBBIX
cucremax (AUIIC) B obmacT XMMMHM M CMEXHBIX OTpaciei, X BO3MOMXHOCTSX, CIIOCO0ax
B3aNMOJICUCTBHS C HUMHU,

- NPAKTUYECKMMH HaBbIKAMU MH()OPMAIIMOHHOTO TIOMCKA C MMOMOIIBIO TEXHOJIOTUI
TEJIEeKOMMYHUKAIlMOHHOTO A0CTymna U MIHTepHeT-TeXHOIoTHi;

-OCHOBHBIMH ITOJIXO0JIaMU JIJISl aHAJIN3A [TOJIyYE€HHBIX JaHHBIX.

3 Kparkoe cogepkaHue AU CHUTINHBI

Beenenne. OcCHOBHBIE NOHATHS W TEpMUHBL. [OCyAapcTBEHHas cHUCTEMa HAYy4HO-
TexHu4deckon napopmanun. Paccesaue u crapenue uHbopmaruu. Crnernuduka nHGOpMaIuy mo
XUMHUU ¥ XUMHUYeCKoW TexHojoruu. IlepBuunas u BropuuHas mHpopmauus. @opMbl cBEpThI-
BaHus MHpopmanuu. bubnmuorpaduyeckoe onucanue. [Ipumepsr Oubimorpaguueckoro omnuca-
HUS pa3nuyHbIX BUAOB mnepBouctouHukoB. 'OCT 7.1 - 2003 «bubnuorpagpuyeckas 3amuch.
bubnuorpaduueckoe ommcanuey. OcHoBHbie opranbl [ CHTU. Pacnpenenenne moTokoB Hayd-
Hoi mHpopmarun cpeau opranoB 'CHTU. XapakrepucTika U Ha3HaYeHHE OCHOBHBIX BHUJIOB
u3nanuil. M3naHusi oTeuecTBEHHBIX U 3apyOeKHbIX HHQOPMAIMOHHBIX OpraHoB. OCHOBHBIE
CIIPaBOYHbBIC U3AHUS.

[Touck wuHOpManMu C MOMOIIBI0 pedepaTUBHBIX >KypHaloB. Vcropus mnosBiaeHUS
pedepaTUBHBIX KYPHAIOB U HCIIOJIB30BaHUE UX JUIS TMIOMCKAa XUMHUYECKOW nHpopmanuu. Pede-
paTuBHBIN KypHan «Xumus». CTpykTypa, pyOpukamus, cuctemMa ykasarened. Pasnuunbie an-
TOPUTMBI TIOUCKa ¢ ucnoib3zoBanueM PXKX. IIpumepsl moucka XuMHUECKOW MHPOPMALIUU C UC-
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nosib3oBaHneM ABTtopckoro, [Ipeamernoro, @opmynbHoro u IlarentHoro ykasareneil. CpaBHe-
aue PXKX u PIK «Chemical Abstracts» (CILA).

[Touck undopmanuu B b/ AUIIC. ABTOMaTu3npoBaHHble HHPOPMALMOHHO-TIOMCKOBEIC
cucreMbl. OcoOeHHOCTH 00paOOTKM M IOMCKAa XMMHYECKOH HH(OpManuu B AHATIOTOBBIX
cucremax. llouckoBele cHcCTeMBl 1O XHMHA B  TOJUTEMAaTHUYECKUX  CIyx0ax U
CHELMaTU3UPOBAHHBIE MOMCKOBBIE CHCTEMbI. AJIFOPUTM HH(GOpPMALMOHHOIO noucka. Beibop
JEKCUYECKUX  €IMHULl, HCIOJIb30BAHUE JIOTUYECKUX U  IO3ULHUOHHBIX  OIEPaTOpPOB.
HMHpopMannoHHO-TIOMCKOBBIN A3bIK. JIOruKa 1 cTpaTerus noucka.

AMUIIC Beepoccuiickoro HHCTUTYTa HAYYHOH U TexHUueckoi napopmanun (BUHUTN).

OcHOBHBIE TIPOAYKTHI W yciyrH, npenoctraBiasembie BUHUTU B obGmactu Hayku u
texuuku. basel nanHeix BUHUTU. Ilpenmernoe coaepkanue u HamnosnHeHue. CTpykTypa
nokymentoB B bJ[ BUHUTHU. HMuadopmanmoHHO-TOMCKOBBINA s13bIK. [lomckoBas crTparerus.
Ocobennoctu moucka wuHpopmanmu B b/ BUHUTU. Anamu3 pe3yiabTaToB IOUCKA IIO
peneBaHTHOCTU. [IpuMepbl ocymiecTBIEHUS IMOMCKa HMH(DOpPMAlUMM IO pa3jIMYHBIM BHJAM
nouckoBbIx 3anpocos B b/l BUHUTH. OteuecTBeHHble 1 3apy0OexHbIE HCTOYHUKU UHPOPMALIUU
[0 XUMHMHU U CMEXHBbIM obOsacTsM. O030p CyLIECTBYIOIUMX HH()OPMAIIMOHHBIX HCTOUYHUKOB B
00acTH XUMHYECKOH MH(MOpMAIMM ¥ CMEXHBIX HayK. [ledaTHbIE W 3JEKTPOHHBIE MCTOYHUKU
uHpopmauuu. Pacupenue nH(OpMaMOHHOIO MPOCTPAHCTBA 3@ CUET CO3JaHMsI 3JEKTPOHHBIX
BEPCHUM KYpPHAJIOB U OTKPBITOTO JOCTYNA K 3JIEKTPOHHBIM IMEPUOAUYECKMM M CIPABOYHBIM
u3gaHuaM. OrpaHuyeHHus CBOOOJHOTO M aBTOPU30BAHHOIO AoCTyma. OTKPBIThIE MOMCKOBBIE
cucteMsbl pedepaTuBHOM HHPOP-

manuu (Scirus, PubMed u ap.). AUTIC Scopus (Elsevier). Oco6eHHOCTH, OpraHU3aIus
U BO3MOXXHOCTH mnoucka. IlouckoBas crparerusi. AHaiu3 pe3ynbTaroB moucka. [Ipumepsr
OCYILECTBJICHUS TIOMCKAa MH(POPMALIMU N0 Pa3IMYHbIM BHJIaM IOUCKOBBIX 3aIpOCOB. AHaIIN3
[IUTHPOBAHUS HAYYHBIX ITyOIHKAIIHHA.

Wcrounnkn  mateHTHOM  uHpopmanuu.  [laTeHTHas  JOKyMeHTanus  Kak
nH(pOopMalMOHHBIA MaccuB. OCHOBHBIE MOHATHUS U ONpEAEeHUsI B 00JIaCTH MMaTEHTOBEIECHUSI.
OO6mwexThl n300perenuil. Mexaynaponnas nareHTHas kiaaccugukanus (MIIK). Ocobennoctu
naTeHTHoro noucka. OrteuectBeHHble U 3apyOexHble AUIIC nateHTHON uHpOpManuu.
XapakTepuCTUKa, OpraHu3alus, BO3MOXKHOCTH moucka. bJ[ denepanbHOro HHCTUTYTa
npomeinuieHHONH cobctBeHHOcTH (DUIIC). BJ AmepukaHCKOro MaTeHTHOTO BEIOMCTBA
United States Patent and Trademark Office (USPTO). B/l EBpomeiickoro mnaTeHTHOTO
BenomctBa ESPACENET. CocraB u Bo3MokHOCTH jgoctyna. CTpyKTypa NTaT€HTHOTO
nokymenta B BJl. CocraBieHue pas3iMYHBIX BApHMAHTOB IOMCKOBBIX 3ampocoB. [Ipumepsl
IIPOBEJCHUS TOUCKa. AHaiau3 pe3yiapTaToB noucka. Ilowck mHpopManuu B 3JIEKTPOHHBIX
KypHanax. H(popMallMOHHbIE OPTAJIBI U CAUTHI SJIEKTPOHHBIX U3JAHUN: CAalT AJIEKTPOHHBIX
KYpHAJIOB AMEPUKAHCKOTO XHMHYecKoro obmiectBa, moptan Informaworld wsmatenscrea
TAYLOR&FRANCIS, wundopmanuonnsii moptan SCIENCE DIRECT wusnarensctBa
ELSEVIER, mopramer wm3marenscte  SPRINGER, WILLEY&SONS, caittel  apyrux
u3narenbcTB. O0mue ocoOeHHOCTH TpeAcTaBieHuss nHpopmanuu. KpaTkas xapakTepuCcTHUKa
pecypcoB. OCOOCHHOCTH TPOCMOTpa MOJHBIX TeKcToB crareit B html- u pdf-popmarax.
JlononHuTtenbHbIe QYHKIMH.

Undpopmanmonnsle pecypcbl cetu Internet. Mcrnonb3oBaHue MOMCKOBBIX CHCTEM
Internet s momcka xumuyeckod wuHpopmaruu. IlonesHsle pecypchl  XMMHUYECKOU
uHopMmanmu, JOCTymHble 4epe3 cerb Internet. TlomckoBas cuctema  Scirus -
criellMaIM3upoBaHHas TOUCKOBas cuctema Internet, coxepskamias HaydHyl0 HH(OpPMAIHIO,
CcOOpaHHYIO0 U3 Pa3IMYHBIX PECYPCOB CETH. AHANW3 IOKYMEHTOB, HAMJICHHBIX B PE3yJIbTaTe
noucka. Bo3aMOXHOCTH X HCIIOJIB30BaHUS.
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4 O0beM y4eOHOH JUCHHUILINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
KonraktHas padora (KP): 0,45 16,2
Jlaboparopusbie 3austus (J1a0) 0,45 16
CamocrositesbHas padora (CP) 1,55 55,8
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
Bunpsl yaeOHol paboThI B 3aueTHbIX B actponom.
eIMHULIAX qyacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 110 Y4eOHOMY IJIaHy 2,0 24
KonraktHas pa6ora (KP): 0,45 12,15
JlabopaTtopusbie 3anstus (Jlab) 0,45 12
CamocrositesbHasi padora (CP) 1,55 41,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTanuA padoyeil NPOrpaMMbl AUCUUIIIMHBI

«OCHOBBI MPOEKTHPOBAHMS U IKoJoruueckas ykcneprusa » (b1.B.JIB.10.01)

1 Ieab AMCHMIVIMHBI - TpUOOpeTeHHe OOYYalOIIMMHUCS YIUIYOJNEHHBIX 3HAHUN U
KOMIIETEHIIH, MOJydeHHEe W 3aKpeIuIeHne MpodecCHOHAIbHBIX YMEHHI M HABBHIKOB B 00JacTh
IPOBEIEHUST HKOJOTMYECKOW SKCIEPTU3bl IPOEKTOB CTPOMUTENHBCTBA C HCIOJIb30BAHUEM
CHeIMaJIbHbIX METO/I0B OLEHKU U aHaJIn3a IPOEKTHBIX MaTEPUaOB.

2 B pe3yabTare M3y4yeHus AMCUUILIMHBI 00y4YaloLuiicsl MO nMporpamMme Gakajab-
pHaTa 10JIZKeH:

Obnadams cnepyromiuMu npodeccuonanbHbMU KomnereHusMu (11K):

- CIOCOOHOCTBIO YYacTBOBaTh B COBEPIIEHCTBOBAHUHU TEXHOJIOTMYECKHUX IPOILIECCOB C
MO3UILIMI SHEPTO - U pecypcocOepekeH s, MUHUMU3AMN BO3ACHCTBUS HA OKPY>KAIOLIYIO Cpeay
(IIK-2);

- CHOCOOHOCTBIO  HCHOJBb30BaThb  HOPMAaTHUBHBIE  JIOKYMEHTBI IO
CTaHaapTU3aIMu U cepTudukanyu npoayktos u uzaenuii (I1K-4);

- TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHUUYECKYI0O MH(OpMAIUIO, aHAIU3UPOBATh OTEYECT-
BEHHBII ¥ 3apyOeXKHBIN OMBIT 10 TeMaTuke uccaenopanuii (ITK-13).

3namo:

- 00Ut MopsIIOK MPOBEAECHUSI SKOJIOTHUECKON IKCIEPTU3bI MPOEKTOB CTPOUTENHCTBA,

- OCHOBHBIE METO/IbI IKOJIOTMYECKON IKCIEPTU3BI IPOEKTOB CTPOUTEIILCTBA;

- OCHOBBI PacueTOB 3arpsiI3HEHUS MPU3EMHOTO CJI0si aTMOC(HEPHOTo BO3yXa U BOJHBIX
00BEKTOB Ul OJAMHOYHBIX MCTOUYHUKOB M TPYII B3aUMOJCHCTBYIOIMX MCTOUHHUKOB BBIOPOCOB
(cOpOCOB ) 3arpsA3HSIONINX BEIIECTB.

Ymemo:

- aHaJTW3HWPOBATH MPOCKTHBIC JAHHBIC MO HWCTOYHHKAM BHIOPOCOB (COPOCOB) 3arpss-
HAIOLMX BEIIECTB; BBIAEIATh IPUOPUTETHBIE ISl DKCIEPTU3BI 3arps3HAIOIINE BELECTBA U UC-
TOYHUKH UX BBIOPOCOB (COPOCOB );

- IPOBOAMTH OLIEHKY NPaBUJIBHOCTH MPOEKTHBIX PELIEHUI 10 HOPMaTUBaM IMPENEIbHO
JIOTTYCTUMBIX BEIOPOCOB (COPOCOB) 3arpsi3HSIONINX BEIIECTR;

- TIPOBOAUTH OIIEHKY IPABMWJIBHOCTH NMPOEKTHBIX PEIIEHUH MO pa3MepaM CaHUTapHO-
3aLIUTHBIX 30H U 30H BIMAHUS POCKTUPYEMBIX OOBEKTOB.

Braoemy:

- METOJIaMH CPaBHEHUS BapUAHTOB IMPOEKTHBIX PEIICHUH;

- HaBBIKAMM COCTABJICHMS M aHAJIM3a MPUHLUUIHAIBHBIX TEXHOJIOTHYECKUX OJOK-CXeM
Y IPUHIMITHAIBHBIX alMapaTypHBIX CXeM MPOEKTHPYEMBIX MPOLIECCOB;

Ka4ueCTBY,
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- HaBbIKAMHU COCTABJICHUS JKCIIEPTHBIX 3aKIIOUYECHUHN MO PEe3yJbTaTaM 3KOJIOTUYECKOU
SKCIEPTHU3BI MPOCKTHBIX PELICHUM.

3 Kpatkoe conep:kaHue TUCHUILINHBI:

OCHOBBI pacyeToOB 3arpsA3HEHHUS] MPU3EMHOTO CJIOS aTMOC(EpPHOTO BO31yXa M BOIHBIX
00BEKTOB ISl U30JIMPOBAHHBIX UCTOYHUKOB U TPYII B3aUMOJIEHCTBYIOIUX UCTOYHUKOB BBIOPO-
COB M COPOCOB 3arps3HSIONIMX BEIIECTB; METOAbI aHAIN3a MPABUILHOCTH MPOSKTHBIX PEIICHUN
no HopmatuBam [IJIB (HAC) nisi mprOpUTETHBIX 3arps3HSIONIMX BEIIECTB M MCTOYHUKOB HUX
BBIOPOCOB (COPOCOB ), pEIICHUH 10 pa3MepaM CAaHUTAPHO-3AIIUTHBIX 30H U 30H BIUSHUS MPOCK-
TUPYEMBIX OOBEKTOB; KOJIWYCCTBEHHBI METO/Abl CPAaBHEHHUS BAaPHAHTOB MPOEKTHBHIX PEIICHUM;
METO/IbI COCTaBJICHUS MPUHIIMIUAIBHBIX TEXHOJOTHYECKUX M alllapaTypPHbIX TEXHOJOTMYECKHUX
CXEM IO MPOEKTHBIM JIaHHBIM U UX KCIOJIb30BaHUS MPH MPOBEICHUHN SKOJIOTMYECKOU IKCIIEPTH -
3bl IPOEKTOB CTPOUTENIHCTBA.

4 O0beM y4eOHOH JUCHHILINHBI

o B 3aueTHBIX B akanem.
Bunet yueGHoiI paboTh
CIMHULIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonraktHas padora (KP): 1,33 48,2
Jlexrmu (JIek) 0,89 32
ITpakTnueckue 3anstus (I113) 0,44 16
CamocrositesbHasi padora (CP) 2,67 95,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHK O
o B 3auerHbIX B actponom.
Bunsl yueOHol paboThl
SIMHUTIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 4,0 108
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,44 12
CamocrositesibHas padora (CP) 2,67 71,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM

AHHOTAIUA padoyei NporpaMmMbl JUCHUIIJIMHbBI
«Ouenka Bo3aeiicTBus Ha okpy:kawmyio cpeny» (51.B.J1B.10.02)

1 egb AMCUMIUIMHBI — TPHOOpPETeHHE OOYYArONIUMHUCA 3HAHUW W KOMIIETEHITUH,
NOJydeHHE M 3aKperuieHue Mpo(QecCUOHANbHBIX YMEHUH M HaBBIKOB B 00JACTH OLIEHKU
BO3/ICIICTBUSL Ha OKPYXKAIOIIYIO0 Cpedy, MO3BOJSIONIMX MpPEeTeH0BaTh Ha pabodre MecTa B
paccmaTpuBaeMoit cepe npodeccuoHaNbHbINH AesTeTbHOCTH.

2 B pe3yabrare u3ydYeHMs AMCUMIUIMHBI oOyyamuuiics MmO Mnporpamme
0akajaBpHUaTa q0JIKEH:

Obnadams crnenyronmmMu podeccruonanbHbIMU KoMiieTeHusiMu [1K):

- CIIOCOOHOCTH Y4acTBOBATh B COBEPLICHCTBOBAHUU TEXHOJIOTMYECKHUX IMPOIECCOB C TO-
3ULIUHA DHEPro - M pecypcocOepexeHusi, MUHUMU3AlUU BO3JEHCTBUS HAa OKPYXAIOIIYI0 Cpeny
(IIK-2);

- CIOCOOHOCTH MCMOJIb30BaTh HOPMATHUBHBIE JTOKYMEHTHI 110 Ka4eCTBY, CTaHIAapTU3ALUN
u ceprudukanuu npoaykroB u uznenuit (I1K-4);

- TOTOBHOCTh H3Yy4aTh HAyYHO-TEXHUYECKYI0 HH(OpMalNio, aHaIU3UPOBATh OTEUECT-
BEHHBII ¥ 3apYOeKHBII OIBIT 10 TeMaTuke uccnenopanuii (ITK-13).

3nameo:
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— OCHOBHBIE TpeOOBaHUS HOPMATHUBHBIX JTOKYMEHTOB, PETYIHPYIONINX IPOBEICHUE
OBOC B Poccuiickoit @enepanuu;

— npunuunsl OBOC;

— o6yt mpouenypynpoenenus OBOC, Brirodas opraHu3anyio OOIIECTBEHHBIX
CIIyLIaHUU.

Ymems:

— OIeHHBaTh (DOHOBOE COCTOSHHE OKPYXKAIOMIEH cpefpl W 370pPOBbS HACETCHHUS B
paiioHe pa3meneHuss 00bEKTa HaMEeUaeMO TPOU3BOJICTBEHHOM e TEIILHOCTH;

— OLIGHHUBAaTh BEJIMYMHY, HWHTEHCHUBHOCTh U MPOJOJIKHUTEIbHOCTHIIOTCHIINAIBEHOTO
BO3/ICIICTBUS HAMEUYAEMOM JEATEIIbHOCTH Ha OKPYXKAIOIIYIO CPEly U 310pOBbE HACEIICHUS;

— CpaBHUBaTh U OIICHUBATh AQJIbTEPHATHMBHBIC BapUaHThl pPAa3MEUICHUS IUIOUIAJKU
CTPOUTENHCTBA U TEXHOJIOTMUECKUX PEUICHUH, BKIIOYASIPUPOT00XPAHHBIE MEPOIIPUSITHUS,

— pazpabatsiBaTh mporpammsel nposeaenus OBOC.

Braoemy:

— cucTeMol mpo(hecCHOHANBHBIX MOHITHA U JTOTUYECKUX 0OOCHOBAHHM /eATeIbHOCTH
BOOJIACTH OLIEHKU BO3JEICTBHSI Ha OKpYyxkarolyio cpeny (OBOC);

— OCHOBaMH OpraHu3ald MOHUTOPHHIA BO3JICHCTBUSI HAMEYAEMOW MPOU3BOICTBEHHON
JIeATEITLHOCTH Ha OKPYKAIOIIYIO CPEeNy U 3J0POBbE HACEICHNS,

— MeToJaMH MOATOTOBKH W TMPOBEACHHUS OOIIECTBEHHBIX CIYIIAHUN 0 MaTepuaiam
OBOC, Bxirouas oopMiIeHHE TPOTOKOJIOB OOIIIECTBEHHBIX CIYIIaHHA.

3 Kpartkoe conepkaHue JUCHUILINHBI:

JlucuuninHa BKIIOYAET: UCTOPUIO BOSHUKHOBEHHUS W PAa3BUTHS OLIEHKHU BO3JCHCTBUS Ha
OKpyXaroImryro cpeny (environmental impact assessment, EIA)3a pybexom u B P®; cucremy
OCHOBHBIX TMOHSTHA B paccMmaTpuBaeMoil oOmactu; mnpuHmunsl OBOC kak HHCTpyMEHTa
dbopMHUpOBaHMS PEIICHW Ha paHHUX »JTarnax MPOEKTUPOBAHUS OOBEKTOB XO3SICTBEHHOM
JEATEIbHOCTH C YYacTHEM BCEX 3aMHTEPECOBAHHBIX CTOPOH; MPEUMYIIECTBA M BBITOJIBI,
cBsa3aHHble ¢ npoBegeHrneM OBOC; mpoOiembl M OTpULIATENIbHBIE MPUMEPHl UTHOPUPOBAHUS
OBOC; ocnoBuble yuacTHUKH OBOC, uX MOJIHOMOYMS M OTBETCTBEHHOCTb: 3aKa3UUK OLICHKH,
WCIIOJTHUTENIb paboT, OOIIECTBEHHOCTh PETHOHA pa3MElIeHUs] 00BbEeKTa OICHKU; MpOoIeaypa
OBOC: ocHoOBHBIE STambl, BHABI paboT, pa3padaTbiBaeMas JAOKYMEHTAIMs; IOATOTOBKA U
MPOBEICHUE OOIIECTBEHHBIX chymanuii nmo marepuaiam OBOC, odopmiieHne MNpOTOKOJIOB
OOIIECTBEHHBIX CIyIIaHWi; pa3paboTka mporpammbl mnpoBeaeHus OBOC; omenka ¢GpoHOBOTO
COCTOSIHMSI OKPY’)KAIOIIeH Ccpeabl M 30pPOBbSl HACENICHHWs B palioHE pa3MENIeHHs OO0bEeKTa
HaMeyaeMoO#l JESITeNIbHOCTH; CPAaBHEHHE M OLIEHKA aJlbTEPHATHBHBIX BAapUAHTOB pPa3MEUICHUS
MJIOMIAKK  CTPOMTENIbCTBA U TEXHOJIOTMYECKUX  PEIICHWH, BKJIIOYas PEIICHUs]  T10
MPUPOJOOXPAHHBIM ~ MEPOINPHUATUAM; METOAbl OLUEHKH BEIWYMHBI, HWHTEHCUBHOCTH U
MPOJIOJDKUTENIFHOCTH  TIOTCHIIMAIIBHOTO ~ BO3JCUCTBUS  HaMEYaeMOW  JIeATENTbHOCTH  Ha
OKPYKAIOIIYI0 Cpely U 3I0pOBbE HACENEHHUs; OpraHu3alusi MOHUTOPUHIA BO3JECUCTBUS
HAMEYaeMON  XO3SAWCTBEHHOW JEATENbHOCTH Ha OKPYXAWIIYyIl0 CpeAy U  3I0pPOBbE
HacelIeHus;noaAroropka oruaera mo OBOC.

4 O0beM y4eOHOH JUCHHIINHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoIt paboThl
CIMHUTIAX Jacax
O01as TPyA10eMKOCTh THCHUIIHHBI N0 Y4eOHOMY IJIAHY 4,0 144
KonrakTHas padora (KP): 1,33 48,2
Jlexmum (Jlek) 0,89 32
[Tpaxtrueckue 3ausatus (I13) 0,44 16
CamocrtositesbHas pa6ora (CP) 2,67 95,8
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
OLICHKOM
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N B 3auetHbIx B acTponom.
Bupl yueOHOM paboTh

eAUHULIAX yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 4.0 108
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,89 24
[Ipaktuueckue 3austus (I113) 0,44 12
CamocrositesbHas padora (CP) 2,67 71,85

Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
OIIEHKOM

AHHOTauus padoyeii MporpaMMsbl JUCIUTLIMHBI

«MeToabl XHMHYECKOT0 MOHUTOPUHIa OKpYyxkatwei cpean (b1.B./[B.11.01)

1 IHeab AUCHMIVIMHBI - TIOXYYE€HUE CTYIACHTAMH MPAKTUYECKHX HABHIKOB B 00JacTH
XUMHUYECKHX METOJIOB MOHUTOPUHTA OKPYKAIOIIEH Cpeibl.

2 B pesyabraTe u3yYyeHHs] JAUCUHMILIMHBI oO0yyaloluiicsi 1O mporpamme
OakajiaBpHUAaTa J0JIKEH:

Obaaoams crnenyromumu npodeccruonanbabiMu (ITK) KoMmeTreHIusMU:

- CIOCOOHOCTh  HCIIOJIB30BAaTh COBPEMEHHBIE HMH(GOPMAIMOHHBIE TEXHOJIOTHH,
POBOIUTH 00pabOTKY MH(MOPMAIMH C UCIOIB30BAHUEM MPHUKIIAJHBIX MPOTpaMM U 0a3 JaHHBIX
JUIsL pacueTa TEXHOJOTWYECKUX MapaMeTpoB OOOPYIOBAHMS WU MOHHUTOPUHIA MPUPOAHBIX Cpell
(IIK-3);

- CIOCOOHOCTH MPUMEHSATH COBPEMEHHBIE METO/IbI HCCIIEIOBAHMUSI TEXHOJIOTUUYECKHIX
IPOIECCOB M TPUPOIHBIX CpEN, HCIOJIh30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienosareabekoit pabore (ITK-14).

3uams:

- OCHOBHBIE ITapaMeTPhl OIIEHKH KayecTBa OKPY KaloIlel cpebl;

- HKCIIEPUMEHTATBHBIE METO/IBI OIICHKH KAa4eCTBa OKPYKAIOIIEH Cpeibl, OCBOCHHBIC
B [IPOLIECCE 3aHATUM;

- TEOPETUYECKHE OCHOBBI METO/IOB OLIEHKH KAa4eCTBa OKPY)KAIOIIEH CPEIbl;

- OCHOBHBIE HOPMAaTHBHbIE JOKYMEHTHI 110 KaUeCTBY OKpY’Karollel cpebl.

Ymemo:

- OpPraHU30BaTh U OCYIIECTBUTH SKCIIEPUMEHT;

- MOJTYYUTh PACYETHBIC TAPAMETPHI IO IKCIIEPUMEHTAIBHBIM JJAHHBIM;

- MIPOBECTH CPABHUTEIBHBIA aHAW3 TMOJYUYEHHBIX JAHHBIX C HOPMATHBHBIMU WU
JPYTHMH JTUTCPATYPHBIMH JTaHHBIMHU.

- ClIeNaTh BBIBOJ O COCTOSTHMM Ka4eCTBA OKPY KaroIlel Cpeibl.

Braoemy:

- HaBBIKAMHU OJKCIIEPUMEHTAILHON paboThl M METoJaMH pacyera IapaMeTpoB
Ka4yeCTBa OKPYKAIOIIEH CPEbI.

3 Kpatkoe conep:kaHue JMCHUNINHBI:

Oyenka kauecmea ammocgeprozo 6o30yxa. IpaBmia mpo60OTOOpPa M OIIEHKA KayecTBa
aTMOC(EpHOro BO3/yXa. ONpPEAEICHUE 3arpy’>KeHHOCTH YIUI[ I'. MOCKBBI aBTOTPAaHCIOPTOM
(mepexpecTKu yIull 3aAaroTcs nmpenojaBaTeneM). OneHka YpOBHS 3arps3HEHHs] aTMOC(EpPHOTro
BO37lyXa OTPaOOTAaHHBIMU Ta3aMH aBTOTPAHCIIOPTA HA Y4acTKE MarucTpalbHOU ymuiel. Pacuer
N3A.

Oyenka xauecmea 600bl NO OCHOBHBIM 2UOpOXUMuUYecKkum nokasamensam. OnpeneneHue
aktuBHOHU peakuuu (pH), 6uxpomarnoii okucisemoctu (XIIK), conepxanus pacTBOpEHHOTO KU-
CJIOpOJia, B3BEIICHHBIX BEIECTB, CYXOro OCTaTKa, OOIIEro Keie3a, MapraHiia, XJIOpUI0B, CyIb-
¢aros, Hutparos. Pacuer 13B.
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Ob;eHKa COCMOARUA NOYBEHHO2CO NOKpoOe6d.

Ot6op mnpoO® TOYBHI,

KBapTOBaHHE,

NOAroTOBKa K aHanu3y. Onpeznenenue pH BOJHOM U COJEBOM BBITSXKEK, OOMEHHBIX KalbLUs U
MarHusi, HUTPAaTOB, OPraHUYECKUX coeauHeHull (rymyca). duro-tect Kak OAUH U3 METO/IOB

OMOJIOTHYECKOTO.
4 O0beM y4eOHON JUCHHILINHBI

o B 3adeTHBIX B akazem.
Bunpl yueOHOM paboTh
eINHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas padora (KP): 1,33 48,2
Jlaboparopusbie 3austus (J1a0) 1,33 48
CamocrositebHas padora (CP) 1,67 59,8
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer

Bunet yueGHoiI paboTh

B 3aueTHBIX

B actponom.

CIMHULIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlaboparopusbie 3ausatus (J1a0) 1,33 36
CamocrositesbHasi padora (CP) 1,67 44,85
Buj koHTpoJIs: 3a4eT / IK3aMeH 3ayer

AHHOTAIUs padoyeil MPOrpaMMbl THUCHHIIHHBI
«MeToabl OlIeHKH KavecTBa OKpyxkawiueii cpeani » (61.B./[B.11.02)
1 Heap AUCHUIUIMHBI - TOJTYYEHHUE CTYJEHTaMH NPAKTUYECKUX HABBIKOB B 00JIaCTH

OIICHKH KaueCcTBa OKPYKaroLEeH Cpeibl.
2 B pe3yabrare wu3yYeHHS JAUCHHUILIMHBI
OakajnaBpuaTa J0JIKEH:

o0yuawuuiics

Osnadems caeaymMUMH MpodhecCuOHATEHBIMU KOMIIETEHIIUSIMHU:
- CIMOCOOHOCTHIO MCMOJIh30BaTh COBpEMEHHBIE HH(DOPMAIIMOHHBIE TEXHOJIOTHH, MPOBOIUTEH 00-
paboTKy MH(pOpPMallMU C UCHOJB30BaHUEM IMPHUKIAIHBIX MPOrpaMM U 0a3 JTaHHBIX Ul pacdera
TEXHOJIOTUYECKUX TapaMeTpOB 000PyI0BaHUS ¥ MOHUTOpUHTA pupoanbiX cpex (ITK-3);

- CIIOCOOHOCTBIO OPpUMCHATE COBPCMCHHEBIC  MCETO/bI

HUCCiIcaJ0BaHUA

nporpamme

TEXHOJIOTHYCCKHUX

nmponeccoB MU IMPUPOAHBIX CpEl, MHCIIOJIb30BaTh KOMIBIOTCPHLBIC CPEACTBA B HAYYHO-

uccienoBareabekoit padore (ITK-14).
3nams.

- OCHOBHBIE MMAPaMETPhI OIIEHKU KaYeCTBA OKPYKAIOIICH CPEIbI;
- JKCIIEPUMEHTAJIbHbBIE METO/Ibl OLIEHKH KaueCTBa OKPYKAIOIIEH CpeJibl, OCBOCHHBIE B MPOILIECCE
3aHATHI;
- TEOPETHUYECKHME OCHOBBI OCBOEHHBIX B IPOIIECCE 3aHSATUH METOJOB OLIEHKH KauecTBa OKpY-
KAIOIIEH Cpeabl;
- OCHOBHBIE HOPMATUBHbIE JOKYMEHTBI [10 KAYECTBY OKPYXAIOILIEH Cpeibl.

Ymems:
- OpraHu30BaTh U OCYIIECTBUTH FKCIIEPUMEHT;
- TOJYYUTh PaCUETHBIE TapaMETPHI IO SKCIIEPUMEHTATHHBIM JIaHHBIM;
- MPOBECTU CPABHUTENIbHBIA aHANW3 MOJYYCHHBIX JAHHBIX C HOPMATHUBHBIMU WM JAPYTUMHU
JTUTEPATYPHBIMH JTAHHBIMH.
- clienaTh BbIBOJ O COCTOSIHUM KaueCcTBa OKPYXKAIOIIEH CPebl.

Bnaoemo:
- HaBBIKAMHU SKCIIEPUMEHTAIBLHOW padOThl M METOAAMH pacdeTa MapamMeTpoB KadecTBa OKpY-
KAIOIIECH Cpebl.

139



3 Kparkoe coneps:kaHue JUCHUILINHBI

Oyenxa kauecmsea ammocgeprozo 6o30yxa JlpaBuna npobooTOopa U OlleHKa KauecTBa
aTMOC(EepHOro BO3/yXa. ONMPEIEICHNE 3arpy>KEHHOCTH yIHIl T. MOCKBBI aBTOTPaHCIIOPTOM (T1e-
PEKPECTKH YUl 3a/1at0Tcs npemnojaasareneM). OLeHKa ypoBHS 3arpsi3HEHUsI aTMOC(EPHOTO BO3-
qyxa OTpabOTaHHBIMU Ta3aMd aBTOTPAHCIIOPTAa HA y4YacTKEe MarucTpaidbHOW ymuibl. Pacder
N3A.

Oyenka kauecmea 600bl NO OCHOBHbIM 2UOPOXUMUYECKUM nokazamensm. OnpenencHue
aktuBHOM peakiuu (pH), Ouxpomarnoit okucissemoctu (XIIK), comepxanust pacTBOPEHHOTO KH-
CJIOpOJIa, B3BEIIEHHBIX BEUIECTB, CYXOT0 OCTAaTKa, OOILEro jkeie3a, Maprania, XJIOpUAOB, CyIb-
daros, HuTparos. Pacuer N3B.

Oyenka cocmoaHusi noyseHHo20 nokpoga. Ot16op 1pod TMOYBBI, KBApTOBAHUE,
NOAroToBKa K aHanuzy. Omnpenenenre pH BOAHON M COJIEBON BBITSKEK, OOMEHHBIX KaJbIUs U
MarHusi, HUTPATOB, OPraHUYECKUX coenuHeHul (rymyca). DUTO-TeCT KaK OJUH M3 METO/OB
OMOJOTNYECKOT0 MOHUTOPHHTA.

4 O0beM y4eOHOH JUCHHUILINHBI

o B 3aueTHBIX B akanem.
Bunet yueGHoi paboThl
CIMHULIAX qacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 110 Y4eOHOMY IIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
JlaboparopHsbie 3austus (J1a0) 1,33 48
CamocrositenHas pa6ora (CP) 1,67 59,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
o B 3auerHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qacax
Oo0mas TPyA0eMKOCTh JUCHHUIJIMHBI 0 Y4e0HOMY IJIaAHY 3,0 81
KonrakTHas padora (KP): 1,33 36,15
Jlaboparopusbie 3ausaTus (J1ao) 1,33 36
CamocrositenbHas padora (CP) 1,67 44,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4yer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«TexHo0rMM MMHMMHM3A1UM AHTPONOTeHHOT0 BO3/1eHCTBHUSA
Ha okpy:xawmyo cpexy» (b.1.B. IB. 12.01)

1 Ileab IMCUHMIVIMHBI - 3aKpelyieHUE U MPAKTHUECKOe NMPUMEHEHHE TEOPeTHUYECKHUX
3HaHUH O TEXHOJOTHSAX MHUHHMM3ALUU BO3ACUCTBHS Ha OKPYKAIOUIYIO Cpedy, MOJyYeHHBIX
00y4JaromuMucs MPU OCBOEHUH AUCUUIUINH «[IpoMBIIITIEeHHAs 3KOJIOTHS OCHOBHBIX XUMUYECKHUX
npou3BoACTB» U «TexHuKa 3alluThl OKpYXKarolled cpeab», NpuoOpeTeHHe HaBBIKOB
AKCIIEPUMEHTAIbHON padOTHI M pacyeTa mapaMeTpoB Ipoliecca, ero 3(p(HeKTUBHOCTH.

2 B pe3yabTare M3y4eHHMs JMCHUILUIMHBI 00ydalouuiics no nmporpamMmme 0aKaJjiaBp-
pHATa J0JIKeH:

Osnadems cnenyromumu npodeccuonanbubiMu (I1K) kommereHusMu:

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPILIEHCTBOBAHUH TEXHOJIOTMYECKHUX MPOLIECCOB
C TIO3MIIMI 3HEPTO- U pecypcocOepexeHusl, MUHUMU3AIMK BO3IEUCTBUS HAa OKPYKAIOIIYIO Cpelly
(IIK- 2);

- TOTOBHOCTBbIO  OOOCHOBBIBAaTh  KOHKPETHbIE TEXHUYECKHE pElIeHHUs Ipu
pa3paboTKe TEXHOJIOIMYECKHX IPOIIECCOB; BHIOMpATh TEXHHUUYECKUE CPEICTBA U TEXHOJOTHH,
HalpaB/IeHHblE HA MHHMMH3ALUIO AHTPOIIOTEHHOTO BO3IECHCTBUS HAa OKPYXKAMOIIYI0 Cpeay
(IIK-5);

- CIOCOOHOCTBIO IUIAHUPOBATh 3KCIIEPUMEHTAJIbHBIE HCCIIEOBAaHUs, IIOIYy4arTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHbIE pe3ynbrarhl (I1K-15).
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3uams:

- METO/bl OYUCTKM CTOYHBIX BOJA M Ta30BO3AYIIHBIX BHIOPOCOB, NepepabOTKH
TBEPAbIX IPOMBIIUIEHHBIX OTXOJ0B, METOJbl aHaJIM3a TEXHOJIOIMYECKUX IIapaMeTpoB H
HOJYYEHHBIX LEJIEBbIX MPOAYKTOB, OCBOEHHBIE B IPOLECCE 3aHATUN Ha HKCHEPUMEHTAIBHBIX
MOJIETISIX;

- TEOPETUYECKHE OCHOBBI OCBOCHHBIX B IIPOLECCE 3aHATUH TEXHOJIOIMUYECKHX
IIPOLIECCOB U AHAIUTUYECKUX METO/AUK.

Ymemy:

- OpraHM30BaTh U OCYILIECTBUTH IKCIEPUMEHT;

- MOJIyYUTh PACUETHBIE TApPaMETPhI IO HIKCIIEPUMEHTAIbHBIM JIAHHBIM;

- cnenarb BbIBOJ 00 3¢ (}eKTHBHOCTH Mpolecca W OICHUTh BIMSHHE Ha Hee
pasInYHbIX (PAKTOPOB.

Braoemu:

- HaBbIKAMU SKCIIEPUMEHTAJIbHOH paboThl M METOJaMM pacyeTa MapaMeTpoB
nporecca u ero 3 (HeKTHBHOCTH.

3 Kpartkoe cofep:kanue I CHHIIIUHBI

JucuuriuHa BKIIOYaeT B ce0s 1abopaTopHbie pabOTHI:

- 10 KOHTPOJIIO M OYUCTKE ra30BbIX BEIOPOCOB;

- [0 OYUCTKE CTOYHBIX BOJ (HAa TpUMEPE MOJENbHBIX PACTBOPOB) C
UCIOJIb30BAHUEM  PEAreHTHBIX, aJCOPOILMOHHBIX, HOHOOOMEHHBIX, 3JEKTPOXUMHUYECKUX,
MEXaHUYECKUX U IPYTHX METOJIOB OUHCTKH;

- 10 nepepadoTKe MPOMBIIIIEHHBIX OTXO/IOB.

Kaxnass pabora BkIrodaeT 3 paszjierna: aHAIMTUYECKYIO 4acTh, TEXHOJOTHYECKYIO
YacTh U BBINOJIHEHEHHE UHAMBUAYAILHOTO 3aJJaHHUS.

Paspen 1. Ananutuyeckas 4YacTb paOoThl IpeAHa3Hau€Ha sl OTPAOOTKH METO/I0B
aHaJiM3a COOTBETCTBYIOIIUX TE€XHOJOTHYECKUX Cpell W/WIIM MOJYyYEHHBIX MPOAYKTOB, BKIIOYAET
IPUTOTOBJICHHE KaTMOPOBOYHBIX PACTBOPOB, MOJIYYEHHE U pacyeT KaTMOpOBOYHOIO ypaBHEHUS,
onpeneneHue (PpU3MKO-XMMUYECKUX XapaKTEPUCTUK ChIPbS W/WIM TOJYYEHHBIX IPOIYKTOB
OcBauBaroTcs cleAyrole MEeTOIbl aHaJIn3a: CIeKTPO(YOTOMETPHUUECKHE, XpOMaTorpapuueckue,
HOTEHIIMOMETPHUECKUE U JAPYTHE.

Paznen 2. TexHonoruueckas 4acTb paOOThbl BKJIIOYAET HMPUTOTOBICHHE HEOOXOIUMBIX
pacTBOPOB W/WJIM MaTepHaloB; O3HAKOMJIEHHE M TOJTrOTOBKY K paldoTe 3KCIepHUMEHTaIbHOU
YCTaHOBKHM; MTPOBEJICHUE IKCIIEPUMEHTA; OTOOP TEKYIIMX U KOHEUHBIX MP00, MX aHAJINU3; pacueT
napaMeTpoB TIpoliecca C HCIOJb30BAaHUEM IONYYEHHBIX HKCIEPHUMEHTAIbHBIX JIaHHBIX;
NOCTpOECHHE TpaduyecKuX 3aBUCHUMOCTEHl (eciu HeoOXOIuMMO); pacyueT IapaMeTpoB,
XapakTepu3yromux 3¢ (HeKTUBHOCTH Mpoliecca.

Paznen 3. BrimonHeHue uHAMBUAyalbHOTO 3amaHus. [lo okoHuyanuu jabopaTopHOI
paboThl  OOydYaroLIWiicss MONydaeT HMHIUBUAYaJbHOE 3aJaHHe, Halpumep, pacuet
(MporHO3upOBaHKE) PEATLHOTO MpOoIecca ¢ MCMOJIb30BAHUE MOJIYYEHHBIX AKCIEPUMEHTATbHBIX
WIN 3aJIJaHHBIX TPerojaBaTesieM JaHHbIX, pacyeT MaTepuajbHOro OajaHca, MOCTPOEHHE MPHUH-
[UATTAATTEHON OJIOK-CXEMBI MpoIiecca.

4 O0beM y4eOHOM TUCIUTLTHHBI

. B 3aueTHEBIX B akanem.
Bunsl yueOHoM paboThI
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
KonrakTHas patora (KP): 1,33 48,2
Jlaboparopusbie 3austus (J1a0) 1,33 48
CamocrtositeabHas padora (CP) 1,67 59,8
Bua koHTpOJIA: 3a4eT / IK3aMeH 3ayerT
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o B 3auerHbIx B actponom.
Bunsl yueOHoI paboThI

eIMHULIAX Jacax

O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15

Jlabopatopusbie 3ausTus (J1ao) 1,33 36
CamocrositesibHas padora (CP) 1,67 44,85
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer

AHHOTaN U padoyeil MPOrpaMMbl AU CHUILIMHBI
«MeToIbl OYHCTKH CTOYHBIX BOJ M ra30BO3AYyHIHBIX BhIONpocos» (b.1.B. JIB. 12.02)

1 Hesb AMCUMIUVIMHBI - 3aKPEIJICHHE W MPAKTUYECKOE MPUMEHEHHE TEOPETUUYECKUX
3HAHUW O TEXHOJIOTMSIX OYMCTKH CTOYHBIX BOJI M Ta30BO3AYIIHBIX BBIOPOCOB, MOJIYUEHHBIX
00y4aromuMUCs P OCBOCHUU JUCUUIUIAH «[IpOMBIIIUIEHHAs 9KOIOTHS OCHOBHBIX XUMHUECKUX
npou3BOJACTB» U «TexHuWKa 3alluThl OKpYXKAIoLIeH cpeabl», MNpUOOpEeTeHHE HAaBBIKOB
IKCIIEPUMEHTAIBHOM paboThI U pacyeTa mapaMmeTpoB mporecca, ero 3hdekTuBHOCTH.

2 B pe3yabTare M3y4YeHHs AUCHMILUIMHBI 00y4yaloummiicsi mo mporpamme 0akajas-
pHAaTa J0JIKeH:

Obnaoams cnepyromumu npodeccruonanbabiMu (I1K) komnereHusaMu:

- CTIIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHNUN TEXHOJIOTMUECKUX MPOIIECCOB
C TIO3MIIMI 3HEPTO- U pecypcocOepexeHusl, MUHUMU3AIMH BO3ICUCTBUS HA OKPYKAIOIIYIO Cpelly
(IIK- 2);

- TOTOBHOCTBbIO  OOOCHOBBIBAaTh  KOHKPETHBIE TEXHHUYECKHUE pEIICHUs TMpu
pa3paboTKe TEXHOJOTHYECKUX MPOIECCOB; BHIOMpATh TEXHUYECKHE CPEJCTBA M TEXHOJOIHH,
HAIpaBlIEHHbIE HA MHHHMH3ALUIO aHTPOMIOTEHHOTO BO3JICHCTBUS HAa OKPYXKAIOIIYIO Cpeay
(IIK-5);

- CIOCOOHOCTBIO TJIAHUPOBATh OSKCIIEPUMEHTANBHBIC HCCIEAOBAHUS, IOJIYy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJy4eHHbIE pe3ynbrarhl ([1K-15).

3nams:

- METOBI OYMCTKH CTOYHBIX BOJI M T'a30BO3AYIIHBIX BEIOPOCOB M METOJIBI aHATIM3a
TEXHOJIOTUYECKUX MapaMEeTPOB, OCBOCHHBIE B TIIPOIECCE 3aHATHH Ha HKCIEPUMEHTAIBHBIX
MOJIETISIX;

- TEOPETHYECKHE OCHOBBI OCBOCHHBIX B TMPOIECCE 3aHITHHA TEXHOJOTHYECKHX
IPOILIECCOB U AaHATTUTHYECKUX METOMMUK.

Ymemy:

- OpraHM30BaTh U OCYILECTBUTH SKCIIEPUMEHT;

- MOJTYYHUTh PACYETHBIC TAPAMETPHI IO IKCIIEPUMEHTAIBHBIM JJAHHBIM;

- cnenarb BbIBOJ 00 3(p(}EeKTHBHOCTH Mpolecca W OLECHUTh BJIMSHHE Ha Hee
pa3InyuHbIX (AaKTOPOB.

Braoemy:

- HaBBIKAMU DJKCIIEPHUMEHTAILHOW pa0OTBl M METOAAMH pacueTa NapaMeTpoB
npoiiecca 1 ero 3pPpeKTUBHOCTH.

3 Kpatkoe conep:kaHue THCHUTIIAHBI

JluciunivnHa BKITFOYaeT B cedst 1abopaTopHble paboThI:

- 0 KOHTPOJTIO M OYMCTKE Ta30BBIX BEIOPOCOB;

- [0 OYMCTKE CTOYHBIX BOJA (HAa TMpHUMEpPEe MOJAEIbHBIX pAcTBOPOB) C
UCTIOIF30BAHUEM  PEAareHTHBIX, aJCOPOIMOHHBIX, HOHOOOMEHHBIX, D3JEKTPOXUMHUECKHUX,
MEXaHUYECKUX U IPYTUX METOJOB OUHCTKH,

- 0 nepepaboTKe MPOMBIIIIEHHBIX OTXO/IOB.

Kaxxnas pabora Brirouaer 3 pasjerna: aHAIUTUYECKYIO YacTh, TEXHOJOTHUYECKYIO
YacTh U BHINIOJHEHEHHE WHIUBUAYAIBHOTO 3aJaHUsl.

Pazmen 1. Awnanutuyeckas dYacTb pabOThl MpeAHAa3HAu€Ha Jisi OTPAOOTKH METO/IOB
aHaJIM3a COOTBETCTBYIOIIUX TEXHOJOTHYECKUX CpeJ W/UIU MOJYyYEHHBIX MPOAYKTOB, BKIIOUAECT
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MPUTOTOBJICHUE KaTHOPOBOYHBIX PACTBOPOB, MOTYYCHHE M PacueT KATMOPOBOYHOTO ypaBHEHUS,
onpezeneHue (GUINKO-XUMUYECKUX XapaKTEPUCTUK ChIPbS W/UIU TOJYYEHHBIX IPOIYKTOB
OcBanBarOTCA CIeIyIOINUE METOABI aHATTN3a: CIEKTPOPOTOMETpUUYECKHE, XpoMaTorpaduyeckue,
MOTEHLIMOMETPUYECKHE U JPYyTHE.

Paznien 2. TexHosioruyeckasi 4yacTb PabOThl BKJIIOYAET MPHUTOTOBIIEHHE HEOOXOIUMBIX
pacTBOPOB W/WJIM MAaTE€pUAJIOB; O3HAKOMIIEHHWE M IMOATOTOBKY K paboTe IKCIepUMEHTaIbHOU
YCTaHOBKH; MPOBEACHUE IKCIEPUMEHTA; OTOOP TEKYIIUX U KOHEYHBIX MPOO0, UX aHAJIU3; pacyeT
napaMeTpoB IIpolecca C HCIOJIB30BAHUEM TOJYYEHHBIX OSKCIIEPUMEHTAJIbHBIX JaHHBIX;
MOCTpOCHHE TpadUUYecKuX 3aBUCHMOCTEH (ecimm HeoOXOIMMO);, pacueT MmapaMeTpoB,
XapaKTepu3yromux 3pGeKTUBHOCTH MpoIiecca.

Pazgen 3. BeimonHeHWe WHAMBUAYAILHOTO 3amanus. [lo okoHyaHww 1abOpaTOpHOI
paboTel  oOywaromuiicss moJlydyaeT HWHIMBUAyaJbHOE 3a/laHue, HampuMmep, pacuer
(IIpOrHO3UPOBAaHUE) PEAILHOTO IPOLEcca C UCIOJIb30BAaHUE MOJYYEHHBIX SKCIIEPUMEHTAIbHBIX
WK 3aJ]aHHBIX TPETojaBaTeieM JaHHbIX, pacyeT MaTepuaibHOro OajaHca, MOCTPOSHHE MPUH-
[UIHAATEHON OJIOK-CXEMBI MpoIiecca.

4 O0beM y4eOHOM TUCIHUIITHHBI

. B 3auerHbIx B akanem.
Bunel yue6HoI paboThl
eIMHULIAX qacax
Oo0mas TPyA0eMKOCTh JUCHUILJIMHBI 10 Y4e0HOMY IJIaHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlaboparopusbie 3ausTus (J1ao) 1,33 48
CamocrositesbHasi padora (CP) 1,67 59,8
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
Bunel yue6HoI paboTh B 3auerHbIX B actponom.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
KonrakTHas padora (KP): 1,33 36,15
Jlaboparopusbie 3ansTus (J1ad) 1,33 36
CamocrositesnbHas padora (CP) 1,67 44,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer

4.5. [lpakTUKHU
AHHOTanus padoyeil nporpamMmbl [IpakTHKH 10 MOJy4YeHHI0 TEPBHYHBIX
npogeccuoHaJbHbIX yMeHHuii 1 HaBbIKOB (52.B.01(Y))

1 Iesp NPAKTHKU MO MOJYYEHHI0O MNEPBUYHBIX NMPOdecCHOHATBTHBIX YMEHUI U
HABBIKOB - TIOJIYYCHHE CTYJIE€HTaMH OOIIMX MPEACTAaBICHUN 00 aHTPOMOTEeHHOW Harpys3ke Ha
OKPY’KaIOIIYI0 CpeAy CO CTOPOHBI MPOMBIIUIEHHOIO IPOU3BOJACTBA (MPUMEHHUTENIBHO K
OPEANPUITHIM XUMHUYECKOTO, HEPTEXMMHUYECKOTO, JHEPIeTHUYECKOTr0 KOMIUIEKCa), a TakKkKe
MOJTy4YeHUE TEePBUYHBIX MPO(ECCHOHANBHBIX YMEHUH M HABBIKOB IMYTEM CaMOCTOSTEIHHOTO
BBITIOJTHEHHS 33714, TOCTABJICHHBIX MMPOTPAMMOM TPAKTUKH.

2 B pe3yabTaTe NpoXo:KaeHUs] Y4eOHOI NMPAKTHUKHU o0ydawoumiics Mo mporpaMmme
0akajlaBpUaTa J10JIKeH:

Obradoams credyrouumu KOMNemeHyuamu.:

- CIOCOOHOCTBIO y4acTBOBAaTh B COBEPIIEHCTBOBAHWU TEXHOJOTMYECKUX IPOIECCOB C
MO3UIUI DHEPTO- U pecypcocOepekeHsl, MUHIMU3AINH BO3JICHCTBUS HA OKPYXKAIOIIYIO CPEay
(TIK-2);

- TOTOBHOCTBIO  OOOCHOBBIBATH  KOHKPETHBIE TEXHUYECKHUE pEIICHHUS TIpU
pa3paboTKe TEXHOJIOTMYECKUX IPOIIECCOB; BbIOMpATh TEXHUYECKHE CPEICTBA M TEXHOJIOTHH,
HaIpaBJE€HHbIE HAa MHUHHMH3ALMIO aHTPOIMOTCHHOI'O BO3JCUCTBUSL HA OKPYXAIOLIYI0 Cpeay
(IIK-5);

-TOTOBHOCTBIO ~ M3y4aTh  HAayYHO-TEXHHUYECKYI0  WH(POpPMAIMIO,  aHAIU3HPOBATH
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OTEYECTBEHHBIH U 3apyOe:KHBIH OMBIT O TeMaTHKe uccienoBanuii ([1K-13).

3namo:

- 9KOJIOTUYECKHE TMpoOJieMbl M TYTH WX pEUICHUs, HampaBJCHHbIE Ha
MUHUMU3ALUI0 aHTPONOTEHHOTO BO3JICHCTBUS Ha OKpYXalollylo cpeay (Ha mpumepe
KOHKPETHOI'O IIPEIIIPUSITHS).

Ymems:

- BBISIBIIAITh MCTOYHHMKM  3arpsA3HEHUs  OKpYKaloUled cpeibl  KOHKPETHOTO
PEITPUATHSL.

Braoemy:

- KOMIUIEKCOM I€pBOHAYabHBIX 3HAHUNW M MPEICTaBICHUNA 00 OpraHu3aluu
HKOJIOTHYECKOTO KOHTPOJS Ha NPOMBIIIICHHBIX MNPEANPHATUAX W MeTonax OopbObl ¢
3arpsi3HEHNEM OKPY>KalolIeil cpebl;

- HaBBIKAMU H3JIOKEHHsI TOJYYEHHBIX 3HAHWHA B BUJAE OTYETa O IMPOXOXKICHUH
NPAKTUKK, OMNHCAHUS KMCXOJHBIX MAT€pUAOB, TEXHOJOTHYECKOH CXEMbl OTAENBHOTO
IIPOM3BOJICTBA, M3JIOKEHUIO MEPOTIPUSTHIA 110 KOHTPOITIO 32 BRIOpOCaMH, COpOCaMu U TBEPIBIMU
OTXO0JIaMU TPEIITPUSITHS.

3 Kparkoe coaep:kaHHe NPAKTHKM 10  MOJYYEHHIO NepBHYHBIX
npogeccHoHAIbTHHIX YMEHUI U HABBIKOB:

[IpakTHKa TO TONYYEHUIO TEPBUYHBIX NPO(PECCHOHAIBTHBIX YMEHHUH W HAaBBIKOB
BKJIIOUAET: TMOCEIIEHUE ACUCTBYIONINX MPEANPUATHI XUMHUYECKOT0, HEPTEXUMUUYECKOTO WU
HHEPTEeTUYECKOT0 MPO(UIIsl; 03HAKOMIIEHHE C OPTaHU3alUe MPOU3BOACTBA, TEXHOIOTHYECKIMHU
IpoleccaMl U UX almnaparypHbIM 0(OpMIICHHEM; O3HAKOMIIEHHE C OCHOBHBIMH CIIOCOOAMH U
obopynoBanueM it OOpbOBI C 3arpsA3HEHHEM OKPYXKAIOIIEH Cpeapl; O3HAKOMIJICHHE C
NEPCIEeKTUBHBIMUA PEUICHUSIMH TIO0 JHEPro- U PecypcocOepekeHHI0 Ha IPOU3BOJICTBE;
MOCEIICHNEe Hay4yHbIX JabopaTopuili kadenpsl W 3HAKOMCTBO C OpraHu3aiueii paboTel B
UCCIIEI0BAaTEIbCKON J1a00paTOpuu; MOATOTOBKY OTYETA O MPOXOXKIEHUH Yy4eOHOM MPAKTUKH.

KonkpeTtHoe conepkaHue yu4eOHON MPaKTUKH ONPENENIIeTcs ¢ y4eTOM BO3MOXKHOCTEH U
UHTEpecoB Kadeapsl, OpraHu3yIoLlel NPakTUKY, U IPUHUMAIOLIEH OpraHu3aluy.

4 O0beM NPAKTHKH

B
. B akamem.
Bunpt yueOHoI paboThI 3a4ETHBIX
yacax
eIMHUIIAX
O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IIAHY 3,0 108
Konrakthas patora (KP): - -
CamocrositeanHas padora (CP): 3,0 108
WuauBuyanbHOE 3a/1aHKE 15 54
CaMOCTOsITETbHOE OCBOCHUE 3HAHUM, YMEHUI W HABBIKOB 110 15 54
nporpaMMe y4eOHOM MPaKTUKU
3ayeT ¢
Buj koHTpoOJISA: 3a4eT / IK3aMeH .
OLIEHKOii
B
. B actponom.
Bunasl yueOHoM paboTh 3aUETHBIX
qacax
eIMHUIIAX
O0wmas TpyA0eMKOCTh JHCIHUILIMHBI 110 Y4eOHOMY ILJIAHY 3,0 81
KonTakTHas padora (KP): - -
CamocrositeabHas padora (CP): 3,0 81
MuauBuayaibHOE 3a/1aHHE 15 40,5
CaMocCTOATEIbHOE OCBOGHNE 3HAHUM, YMEHUI Y HABBIKOB I10 1,5 40,5
nporpamMme yu4eOHOH MPaKTUKH
3ayeT ¢
Buj koHTpOJISI: 3a4eT / IK3aMeH .
OLICHKOI1
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AHHOTanusa padoyeil nporpammbl [IpakTuku 1Mo moaydyeHu1o npogeccuoHAIbHBIX

yMeHHii 1 onbITa npodeccuoHanbHoi AeaTeabHocTH (52.B.03(11))

1 Heap NpakTUKH MO0 MOJYYeHUIO NPO(ecCHOHANBHBIX YMEHMii M ONbITa
npogeccHOHAIbHON /1eSITeIbHOCTH - TMOJIydeHHE Mpo(ecCHOHATBbHBIX yYMEHUHW U OIbITa
npoeCCHOHATIBHON EATENIbHOCTH IIYTEM CaMOCTOSATEIBHOTO TBOPYECKOTO BBIIOJHEHHS 33/ad,
MOCTaBJICHHBIX MPOTPaMMON MPAKTHKH;, MPAKTUYECKOE H3YUYEHHE TEXHOJIOTMYECKUX IIHKIIOB
IPOM3BOJICTBA XUMHUECKOTO, HEPTEXMMHUUYECKOTO WIIM YHEPTETUUYECKOTO MPO(UIIs U BUJOB €ro
BO3/ICHICTBUS HA OKPYXKAIOIIYIO cpeay; popMupoBaHUE y 00y4YaIOUIerocsi HaBHIKOB OpraHU3alul
TEXHOJIOTHYECKOTO0 Tpolecca ¢ y4yeToM TpeOOBaHMS MHUHUMH3AIMH  aHTPOIIOI€HHOTO
BO3/ICIICTBUS Ha OKPYXKAIOLIYIO CPEeNy.

2 B pe3yabTare NPOXO:KAeHUS] NMPAKTUKHM MO MOJYYEHHI0 TNpodeccHOHATBHBIX
YMeHUil W onbiTa NpodeccHOHAJBLHOH AeSiTeJIbHOCTH O0OyYAKIIMHCS 10 IporpamMmme
0akajlaBpHATA J0JIKEH:

Obraoams crnedyrouumu KOMInemeHyuamu.:

- CTIIOCOOHOCTBIO OCYIIECTBIISATH TEXHOJOTHUECKUI TPOLECC B COOTBETCTBUH C
pErJaMeHTOM M UCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJIsi M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOT0 TpolLiecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CHOCOOHOCTH y4acCTBOBATh B COBEPIIEHCTBOBAHUU TEXHOJIOTHUECKUX MPOIECCOB C
MO3HIIAN DHEPTo- U pecypcocOepekeH s, MUHIMH3AIUN BO3ICHCTBHS Ha OKPYKAIOIIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTh  HCIIOJIB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHH,
POBOIUTH 00pabOTKY MH(GOPMAIMH C WCHOIB30BAHUEM MPHUKIIAJHBIX MPOTpaMM U 0a3 JaHHBIX
JUIsL pacueTa TEXHOJOTWYECKUX MapaMeTpoB OOOPYIOBAHMS WU MOHHUTOPUHIA MPUPOAHBIX CpeEll
(IIK-3);

- TOTOBHOCTh OOOCHOBBIBATH KOHKPETHBIE TEXHHUUECKUE pEIIeHUs NMpHU pazpaboTke
TEXHOJIOTUYIECKUX MPOIIECCOB; BEIOMPATh TEXHHUYECKHE CPEACTBA M TEXHOJIOTHH, HAIpaBICHHBIE
Ha MHUHHMH3AIIMIO aHTPOIIOTEHHOTO BO3/ieiicTBHs Ha okpyxatomiyo cpeny (ITK-5);

- CIIOCOOHOCTh CTIENUTh 32 BBHIMOJIHEHHWEM TMPABHJI TEXHUKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapuM, IMOXKapHOM O€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx ([1K-6);

- TOTOBHOCTh OCBAaMBaTh M 3KCILTyaTHPOBAaTh HOBOE OOOPYJOBaHUE, MPUHHUMATh
y4acTHe B HATAXMUBAHUU, TEXHHUECKUX OCMOTpaX, TEKYIINX PEMOHTAaX, MPOBEPKE TEXHUIECKOTO
COCTOSIHUSI 000pYy/I0BaHuUs U MporpammHsbIx cpencts (I1IK-7);

- TOTOBHOCTh HW3ydYaTh Hay4yHO-TEXHUYECKYI0 HH(OpMAIMIO, aHATIU3UPOBAThH
OTEUYECTBEHHBIH U 3apyOe)KHBIIH ONBIT 10 TemaTtrke uccinenoBannii (IK-13).

B pe3ynbraTe 0cBOSHUS IUCHUIUIMHBI O0yYarOMMiCs JOIKEH

3namu:

- TEXHOJOTWYECKHE TpOIecChl W OCHOBHOE TEXHOJOTHMYECKoe 00O0pyIoBaHUE,
UCIIOJIb3yeMOe Ha MPEIIpUsATHH;

- OCHOBHBIC TPUHIIMITBI, METOJBI ¥ (POPMBI KOHTPOJISI TEXHOJIOTHYECKOTO IMpoIecca u
Ka4yecTBa MPOIyKIINH;

- OCHOBHBIE HOpPMAaTHBHBIC JIOKyMEHTHl IO OXpaHE OKPYKAIOMEeH cpenbl Uis
KOHKPETHOT'O IPOM3BOJICTBA;

- TpaBWJIa TEXHUKH O€30MMaCHOCTH M MTPOM3BOJICTBEHHON CaHUTAPHH;

- BUJBI M HICTOYHUKH 00pa30BaHUs OTXOJ0B IPOU3BO/ICTBA;

- MeToIbl 00e3BpeXHBAHUS T'a3000pa3HBIX, KHUIKAX M TBEPIBIX OTXOJOB OCHOBHBIX
XUMHUYECKHX MPOU3BOJICTB U PEKyMepaly X HEeHHBIX KOMIIOHEHTOB.

Ymems:

- HCIIOJIb30BaTh TEXHUYECKHE CpPEICTBAa Ui H3MEPEHUS OCHOBHBIX MapaMETpPOB
TEXHOJIOTHYECKOT0 IIpoIecca U KOHTPOJIS 3a 3arpsI3HEHUEM OKPY>KaIoIlel Cpeibl;

- aHaIM3MPOBATh TEXHUYECKYIO JTOKYMEHTAIIMIO, BBISABIISATH MCTOUHUKHU 3arpsi3HEHHS
OKPY)KAIOIIEH  Cpelbl, PpEanu30BbIBATh  TPeOOBAaHWS  HOPMATHBHOW  SKOJOTUUYECKOU
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JOKYMEHTAIUH.

Bnaoemu:

- MeromamHu oOpameHuss ¢ BbeIOpocamu, cOpocamMu W TBEPABIMH  OTXOJAMH
HOpENpUATHS;

- TPEACTaBICHUSAMH 00 3KOJIOTr0-3KOHOMUYECKOH 3((EKTUBHOCTH MPUPOIOO0XPAHHBIX
MEPONPUATHIA TPUMEHHUTEIBHO K KOHKPETHOMY IPEANPUATHIO.

3 Kparkoe coaep:xkanue IlpakTuku mo nojydeHno npogeccHoOHATbHbIX YMeHUI 1
onbITa NpodeccHoHAILHOI AeATeILHOCTH

[IpakTUKM TO MONyYEHHIO MPO(PECCHOHATBHBIX YMEHHH M OMbITa NPOQecCHOHATBHOM
NEeSTEIbHOCTH COCTOMT M3 JIBYX O5TaloB: O3HAaKOMJICHME C TEXHOJOIMEeH IpOM3BOJICTBA;
IIPAKTUYECKOE OCBOEHHE METOJOB 3alUThl OKPYXKAIOUIEH Cpeapl Ha IPEANpUSATUH.
[IpakTHyeckoe OCBOEHME METOJOB 3aLIUTHI OKPY)KAIOLIEH Cpelbl Ha MPEANpPUATHH BKIIOYAET:
U3YYEHHUE MapaMETPOB TEXHOJOTMYECKOrO IIpOIEcca, MPEAyCMOTPEHHBIX B pErjJaMeHTe, U
METOZI0OB €ro KOHTpOJIA; TpeOOBaHMS HOPMATHUBHOM JOKYMEHTAllMM K COCTaBy U 00Bemy
cOpOCOB, BBIOPOCOB U OTXOJ0B; ONMCAHHE UCIOIb3YEMOIO Ha MPENNPUITUH 000pyI0BaHUS IS
OCYILECTBIICHUSI TPUPOI03AILUTHBIX MEPONPUATHIA; NeHCTBUS 00CITYKUBAIOIIEr0 IepCOHaNa Ipu
Ype3BbIYANHBIX CUTYAIHIX.

[IpakTuka mnpeaycMaTpuBaeT 3aKpeIUICHHE TEOPETUYECKMX 3HAHUM, IOJIYYEHHBIX
00y4arouMuUCcs IpU U3YYEHUU TPOrpaMMbl OakajgaBpHara.

4 O0beM NPaAKTHKHU

B
o B akagem.
Bunsr yue6HOM paboThI 3a4ETHBIX
yacax
eUHHIIAX
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 3,0 108
NunuBunyanpHOE 3a/1aHKE 1,5 54
CamocTrosTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 15 54
POrpaMMe TEXHOJIOTHUECKOM MPAKTUKH
3a4eT ¢
Buja koHTpoOJIsi: 3a4eT / 3K3aMeH .
OLIEHKO¥i
B
. B actponom.
Bunpsl yaeOHOM paboThI 3aYETHBIX
gacax
eUHHIIAX
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTakTHas padora (KP): - -
CamocrositeabHas padora (CP): 3,0 81
WuauBuayaibHOE 3a1aHHE 15 40,5
CamocTrosiTeIbHOE OCBOCHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 15 40,5
IPOrpaMMe TEXHOJIOTHYECKOM MPAKTHKH
3a4eT ¢
Buj koHTpOJIS: 3a4eT / IK3aMeH .
OLIEHKO#1

AHHOTanus padoueii mporpamMmbl npeaauniomMuoii npaktuku (b52.04 (Ix))
1 Heap npeaaMnjioMHOi NPAKTHKHM — BBIIOJHEHUE BBIMYCKHOM KBaTH()HUKAIIMOHHOMN
paboTHI.
2 B pe3yabTraTre NPOXO:KIEHHUS] NPEeIIUIIOMHOM NPAKTHKH O0y4YaKOIIMICA 10
nporpaMmme 0aKaJIaBpHaTA J0JIKEH:
Obnadams CIETYyIONTUMA KOMITETCHIHSMU:
- CMOCOOHOCTBIO OCYIIECTBIIATH TEXHOJOTHUECKUI TMPOLECC B COOTBETCTBUHU C
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perIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA JJISi U3MEPEHHUS OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOTr0 Ipolecca, CBOMCTB chipbst 1 npoaykuuu (I1K-1);

- CIOCOOHOCTBIO y4acTBOBATh B COBEPIICHCTBOBAHNHU TEXHOJIOIMYECKHX MPOLIECCOB
C MO3ULUHI 3HEPro- U pecypcocOepexeHnss, MUHUMU3aLuU BO3/ICHCTBHS HAa OKPYXKAIOILYIO Cpey
(I1K-2);

- CIOCOOHOCTBIO HCIOJIb30BATH COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHUH,
POBOANTH 00pabOTKy MH(MOPMAIIMK C WCIIOB30BAHUEM MPHUKIIATHBIX MPOTpaMM U 6a3 JTaHHBIX
JUI pacyera TEXHOJIOTMYECKUX MapaMeTpoB 0OOPYHOBaHMS M MOHMTOPUHIA IPUPOAHBIX Cpel
(IIK-3);

- CIOCOOHOCTBIO ~ HUCIOJIb30BaTh ~ HOPMATHBHBIE JIOKYMEHTBl II0  KayecTBy,
cTaHjapTu3almu u ceprudukanyuu npoayktos u uzaenuii (I1K-4);

- TOTOBHOCTb OOOCHOBBIBATH KOHKPETHBIE TEXHUUECKUE PEIEHUs MpHU pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB; BEIOMPATh TEXHHUUECKHE CPEACTBA M TEXHOJIOTHH, HAlpaBICHHBIC
Ha MUHHMH3ALHIO0 aHTPOIIOTEHHOT0 BO3ICHCTBHUS Ha Okpyxkatoinyto cpeny (I1K-5);

- CIOCOOHOCTBIO CJIEIUTh 3a BBIIOJHEHWEM IIPaBHJ TEXHUKU O€301acHOCTH,
IPOM3BOJICTBEHHON CaHUTapuM, IOKAapHOM O€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx ([1K-6);

- TOTOBHOCTBIO OCBAaMBaTh M JKCILTyaTUPOBaTh HOBOE 00OpYyJIOBaHME, NMPUHUMATh
y4acTHe B HATAXHBAHWU, TEXHHUECKUX OCMOTpaX, TEKYIIMX PEMOHTaX, IPOBEPKE TEXHUIECKOTO
COCTOSIHUSI 000pYyI0BaHuUs U MporpammHusbix cpencts (I1IK-7);

- CTIIOCOOHOCTBIO HCIOJB30BATH 3JEMEHTHl JKOJIOT0-3KOHOMHUYECKOTO aHalli3a B
CO3aHHHU 3HEPro- u pecypcocoeperaroiux texuonoruit (I1K-8);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHUYECKYI0 HWH(POPMALNIO, aHAIN3UPOBAThH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (ITK-13);

- CTIOCOOHOCTHIO MIPUMEHSTh COBpPEMEHHBIC METO/IBI WCCIIEIOBAHHS
TEXHOJIOTUYECKUX TPOLECCOB U MPUPOAHBIX CpPEJ, UCHOIB30BaTh KOMIIBIOTEPHBIE CPEACTBA B
HayJYHO-KCClIe0BareNbekoi padote (ITK-14);

- CMOCOOHOCTBIO IUIAHUPOBATh 3KCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS, I0JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MONTydeHHBIE pe3ynbraThl ([TK-15);

- CMOCOOHOCTBIO MOJIENIUPOBATh JHEPro- M pecypcocOeperaroiiye Mpolecch B
XMUMHYECKON TeXHOJIOTHH, HeTexuMuu u ouorexHonoruu (I1K-16).

3namy:

- OCHOBBI OPT'aHM3ALMU M METOAOJIOTHUIO HAYYHBIX UCCIIETOBAHMIA;

- COBpEMEHHbIC HayyHbl€ KOHLEMIMH B 00JIaCTH 3HEPro- U pecypcocOepeKeHHU .

Ymemn:

- paboTaThb C HAay4YHBIMH TEKCTaMHM, MOJb30BaTbCi HAYYHO-CIPABOUHBIM aIllapaToM,
0OpMIIATH pe3yIbTATHI HAYYHBIX UCCIICTOBAHMIA,

- (¢opmynHMpoBaTh LeJdb U 3aJa4d MCCIEOBaHUS, JeNaTh BBIBOABI U3 IOJYYEHHBIX
pe3yJbTaToB,

- HCIOJIb30BaTh MOJTYYEHHbIE TEOPETHUECKUE 3HAHUS U MPAKTHUECKUE PE3yNbTaThl JUIs
IPOCKTHPOBAHUS DHEPTO- U pECypcocOeperaroInX TEXHOIOTUI Ha PEANPHATHIX XUMHUECKOTO,
HEPTEXUMHUYECKOTO, ONOTEXHOJIOTUYECKOT0 M SHEPreTHUYECKOT0 Npodue.

Bnaoemy:

- HaBBIKAMU CaMOCTOSITEJIbHOM Hay4YHO-UCCIIEIOBATEIbCKON JEATENIbHOCTH, PabOTHI C
MCTOYHUKAaMU HayqHOU nH(popMaluu, pedhepupoBaHus HAyUHBIX MyOJIMKAIIHiA;

- HaBBIKAMU CaMOCTOSTEJILHOTO TOJyYeHUs,, 0OpabOTKH, aHaiaM3a M HHTEPIIPETalH
IKCTIEPUMEHTAITBHBIX JIN0O paCUETHBIX TAaHHBIX.

3 Kpartkoe conep:kaHue NpeiIuIIOMHON NPAKTUKH

dopMynHpoOBKa paccMaTpUBaeMON MPHUPOJOOXPAHHOU TPOOJIEMBI, BEIOOD METOIBI €€
peuieHus, pa3paboTKa IJlaHa M TNPOBEIACHHUEH CCCIEAOBAaHHMM, MPOBOAAT HMX, 00paboTKa H
oOcyxzene TOJIY4YeHHBIX JaHHbIbIX. (OCHOBHBIE pE3ynbTaThl OQOPMISIOTCS B  BUJE
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NPaKTUYECKUX BBIBOJIOB M pekoMeHpaanuii. [IpakTrka MoxeT ObITh MpoOBeieHa B TaOOpaTOPHIX
kadenpsl 1100 MOApa3IeICHUSIX OPraHU3allHiA, T/Ie BBIOIHIETCS BITyCKHAs paboTa.
Hpel[I[I/IHJIOMHaSI IMPpaKTUKa BKJIKOYACT IMOATOTOBKY MAaTCpHAIIOB [JISI BbIIIOJIHCHUA
BBIIMYCKHON KBaM(UKAIMOHHOW paboTel. OHa pe3loMUpYeT 3HAHUS, YMEHUS U HaBbIKH,
MOJIYYEHHBIE B XO/I€ TEOPETUUECKOTO OOYUYCHHS U MPEIbIIYIINX MPAKTHK.
4 O0beM npeIUIVIOMHON TPAKTHKHU

B
. B akagewm.
Bunpl yueOHol paboThI 3aUETHBIX
yacax
eIMHULIAX
O01mas TpyA10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 9,0 324
KonrTakTHas padora (KP): - -
CamocrosiTeabHas padora (CP): 9,0 324
NHnuBuyanbHOE 3a/1aHKE 45 162
CaMocToATeIbHOE OCBOEHUE 3HAHUM, YMEHUI 1 HaBBIKOB 110 4,5 162
porpaMMme NpeJANILIOMHON TPAKTUKU
3a4er ¢
Buja koHTpoJIsi: 3a4eT / IK3aMeH .
OIIEHKOH
B
N B actponom.
Bunst yueGHoi paboTh 3a4ETHBIX
gacax
SIMHHIIAX
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 9,0 243
Konrakthas pa6ora (KP): - -
CamocrositesbHasi padora (CP): 9,0 243
NunuBunyanpHOE 3a/1aHKE 4.5 121,5
CamocTosiTeTbHOE OCBOCHHUE 3HAHUM, YMEHUI U HaBBIKOB 10 45 121,5
porpaMMe NpeANILIIOMHON TPAKTUKHU
3a4er ¢
Bupa xonTpoJsi: 3a4er / Ik3aMeH .
OIIeHKOH

4.6 Hayuno-uccaenoBarenabckas padora (52.B.03(H))

1 Heas HayuHO-uccaenoBareabeckoi padorsl (HUP) — hopmupoBanne He0OXOIUMBIX
KOMIIETEHIIMH 111 OCYLIECTBICHHS HayYHO-UCCIE10BaTeIbCKON AEATEIbHOCTH IO HAlpaBJIEHUIO
noaroroBku 18.03.02 DHepro- u pecypcocOeperaronie mporecchl B XUMHUECKON TEXHOJIOTHH,
He(TEXUMHUH U OMOTEXHOJIOTHH.

2 B pesyabTare BBINOJTHEHHS HAYyYHO-HCCJIEI0BATEIbCKONH PadOThl 00y4aroMiics
10 mMporpamMmMe 0aKaJjaBpHuaTa J10JKeH:

Obnadames KOMIETEHITUIMU:

- TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHYECKYI0 HWH(POPMALMIO, aHAJIN3UPOBAThH
OTEUECTBEHHBII U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenoBanuit ([TK-13);

- CIOCOOHOCTBIO IPUMEHSTh COBpEMEHHBIE METO/IbI UCCIIEI0BAHUS
TEXHOJIOTHYECKUX TPOIECCOB W MPUPOAHBIX CpPEl, WCIOJIh30BaTh KOMIBIOTEPHBIE CPEICTBA B
Hay4JHoucclenoBarensckoi padore (I1K-14);

- CTMIOCOOHOCTBIO TUIAHUPOBATh JKCIIEPHUMEHTAIILHBIE HCCIIEIOBAHUS, TIOTYy4YaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-15);

- CTIIOCOOHOCTBIO MOJIENIUPOBATh JHEPro- W pecypcocOeperaronime Mporecchl B
XUMHYECKOW TexXHOJI0ruu, Herexumuu u onotexuosoruu (I1K-16).

Iloocomosums u npedcmasums K 3awume HaydIHO-UCCIeAOBaTeNbeKy0 padory (HUP),
BBIITOJIHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH M TEXHUKU M COOTBETCTBYIOIIYIO
BbIOpaHHOMY HAIPaBIIEHUIO TOJATOTOBKHU U MporpamMme oOyueHus. B mpencTaBieHHON K 3amuTe
HUP nomkHBI MONYyYUTh DPAa3BUTHE 3HAHUA M HABBIKM, IMOJTYYE€HHBIE OOYYAIOUIUMCS IPH
OCBOEHHUHU MpOrpaMMbl OakanaBpuaTa, B TOM YHCIIE€ MPU U3YUYEHUU CIECUUATbHBIX TUCIUIUINH.
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IIpencraBnennas k 3amure HMP nomkHa comepxkaTb OCHOBHBIE TEOPETHUECKHUE ITOJIOKEHUS,
9KCHEPUMEHTAJIbHbBIC PE3YJIbTATHI, IPAKTUYECKHUE JOCTUKEHUS U BBIBOJBI U3 PaOOTHI.

3 Kpartkoe coaep:kanue HAy4HO-HCCJI€10BATEILCKON padoThI

IlocraHoBKa menu M omnpeaeneHue 3agad ucciaenoBaHusa. OLeHKa aKTyaJbHOCTH TEMBbI
Hay4HOU paboTsl. IInanupoBanue HayuHOH paboThl. COCTAaBIEHUE AHAINTHUYECKOTO 0030pa Io
TeMe ucciieioBaHus. BeIOOp METO0B HCCe10BaHys Ul PELICHUs] KOHKPETHBIX HAYYHBIX 3a/1a4.
[IpoBeneHNE COOTBETCTBYIOLIUX SKCIIEPUMEHTOB M PACUETOB JUISl MOJIYYEHHUS MHPAKTHUECKHUX
pe3yibTaToB; aHaIM3, UHTEpHpeTanus MU 0000LIeHHE pe3yJbTaTOB HCCIENOBaHUSA; (QopMy-
JIMPOBKA BBIBOJOB; HAIMCAHUE HAay4dHOro oryéra. IloaroroBka HaydyHOro IOKJIaja U Npe3eHTa-
LUU.

4 O0beM HAYYHO-HCCIEA0BATEIBCKOM padoThl

Bunast yueOHoIi paboThI B sauernpix B akanem. yacax
eIMHULIAX
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas pa6ora (KP): 2,0 72
KoHnTakTHas paboTa ¢ npenojaBarenem 2,0 72
CamocrositesbHasi padora (CP): 1,0 36
CamocTrosiTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUM U HaBBIKOB 110 1,0 36
nporpamme HAP
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3a4eT ¢ OLeHKOI
Bujs! yueGHOH paboTs! B 3aueTHBIX B akanewm.
eIMHULIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonrakTHas pa6ora (KP): 2,0 54
KonrakTHas paboTa ¢ mpenojaBareineM 2,0 54
CamocrositesbHas padora (CP): 1,0 27
CamMocToATeIbHOE OCBOCHNE 3HAHUH, YMEHHUI 1 HABBIKOB 110 1,0 27
nporpamme HUP
Bua KoHTpoJIsA: 3a4eT / IK3aMeH Jater ¢©
OLICHK O

4.7 T'ocynapcTBeHHAsi HNTOTOBasi aTTECTALUSA
3amuTa BbINYCKHOI kKBajupukanuonnoii padorsl (53.5.01)

1 Ieab rocyrapcTBeHHON MTOTOBOM aTTECTANMH — BBIBICHUE YPOBHS TEOPETUUECKON
Y TIPAaKTUYECKOM MOATrOTOBIEHHOCTH BBITYCKHUKA BY3a K BBIIOJIHEHHIO MPO(PECCHOHATBHBIX 3aa4
U COOTBETCTBUSA ero noAroroBku Tpedoanusm GI'OC BO no nanpasnenuto noarorosku 18.03.02
DHepro- u pecypcocOeperarone MpoIrecchl B XUMHUYECKOW TEXHOJOTUHM, HeDTEXUMUU U
OMOTEXHOJIOTHH

2 B pe3yabTare rocyAapCTBEHHOH HWTOrOBOM aTTeCTANMH OOy4Yalouuiics 10
nporpamMme 0aKajaIaBpuaTa J0JKeH 00J1a1aTh CJeAYIOIMMHE KOMIIeTCHIUSAMU:

ObwexynomypHoiMu:

- CIIOCOOHOCTBIO HCIOJb30BATh OCHOBBI (HIOCOPCKUX 3HAHUK g (HOPMUPOBAHUA
MupoBo33peHueckoi mosummu (OK-1);

- CHOCOOHOCTBIO AHAIM3MPOBATH OCHOBHBIE JTAlbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs odmiecTBa A popMupoBaHus rpaxaanckoi nosuipn (OK-2);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI SKOHOMHYECKUX 3HAHMN B Pa3IMUHBIX cdepax
xusuenestenboctu (OK-3);

- CIMOCOOHOCTBIO HCHOJB30BAaTh OCHOBBI IPABOBBIX 3HAHUM B pasiWYHBIX cdepax
xu3HenesTeapHocT (OK-4);

- CIIOCOOHOCTHIO K KOMMYHHUKAIIUU B YCTHOW M MHUCbMEHHOHU (hopMax Ha PyCCKOM M MHO-
CTPaHHOM S3bIKaxX Ul PELIeHUs 3a]a4 MEXJIUYHOCTHOIO M MEXKYJIbTYPHOIO B3aUMOIECHCTBUS

(OK-5);
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- CHOCOOHOCTBIO paboTaTh B KOJUIGKTUBE, TOJEPAHTHO BOCIPUHHMATH COIHMAJIbHBIE,
STHUYECKHUE, KOH(DECCHOHANbHBIC U KyabTypHbIe pasinuus (OK-6);

- CIIOCOOHOCTBIO K caMoOpraHu3aiuu u camooopaszosanuio (OK-7);

- CIHOCOOHOCTBIO HCIIOJIB30BaTh METOJbl M CpPEACTBA (DU3MUECKON KYIbTYPHI JUIS
oOecrieueHus OJTHOLICHHOM coluabHO U npodeccnonansHoi nesrensaoctr (OK-8);

- CIOCOOHOCTBIO MCIOJIb30BATh MPUEMBI IEPBON MOMOIIN, METO/bI 3aIIUThI B YCIOBUAX
upe3BbluaiiHbIX cutyanuii (OK-9).

ObwenpogheccuonanvHvimu.

- CHOCOOHOCTBIO pEIaTh CTaHAAPTHHIC 33aJaud NMPO(EeCCHOHANBHOM IEATENbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIMOTrpaPUIECKO KyIbTYphl C TPUMEHEHUEM MH(GOPMAITHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUI U C Y4ETOM OCHOBHBIX TpeOOBaHMN MH(POPMALMOHHON O6e30-
nacuoctu (OIIK-1);

- CIOCOOHOCTHIO UCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX AMCLMILIMH B
npodecCHoHaNbHOM eATeIbHOCTH, TPUMEHSITh METOAbl MaTEeMaTHYECKOT0 aHajdnu3a U MOJEIu-
POBaHMsI, TEOPETUUECCKOTO M IKCIIepUMEHTaIbHOTO HccnenoBanus (OITK-2);

- CIIOCOOHOCTBIO  MCMOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JUIS
MOHUMaHHMsI OKPY’KaIOIIero Mupa u siieHui mpupost (OITK-3).

IIpogpeccuonanvuvimu:

- CIIOCOOHOCTBIO OCYIIECTBISATh TEXHOJIOTMYECKHH TPOLECC B COOTBETCTBUU C
pErJaMeHTOM M UCIOJIb30BaTh TEXHUYECKHE CPENICTBA JJIsi U3MEPEHHUs OCHOBHBIX MapaMETPOB
TEXHOJIOTUYECKOT0 TpoLiecca, CBOUCTB Chipbs U npoaykimu (ITK-1);

- CIOCOOHOCTBIO Y4acTBOBATh B COBEPIIEHCTBOBAHUU TEXHOJIOTHMUYECKHUX IMPOLIECCOB C
MO3UIUI 3HEPro- U pecypcocOepekeHusi, MUHUMHM3AMN BO3ACUCTBUS Ha OKPYXKAIOIIYIO0 Cpeny
(IK- 2);

- CHOCOOHOCTBIO HCIOJB30BaTh COBPEMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJIOTHH,
MPOBOAUTH 00pabOTKy MH(OPMALIMK C MCTIONB30BAHUEM MPUKIIATHBIX MPOTrpaMM U 6a3 JaHHBIX
JUI pacdeTa TEXHOJIOTWYECKHX MapaMeTpoB OO0OPYAOBAaHUS W MOHUTOPHHTA MPUPOIHBIX CpPE
(TK-3);

- CIIOCOOHOCTHIO UCTI0NIB30BaTh HOPMATHUBHBIE IOKYMEHTHI 110 KaYECTBY, CTaHAapTU3ALUN
U cepTUdUKaUK MpoaykToB u u3aenuit (ITK-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHE PEIICHHs MpHU pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOUPATh TEXHUUECKHE CPEJCTBA M TEXHOJIOTUH, HalpaBIeHHbIE
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACHCTBHS Ha OKpyKaroryio cpeny (ITK-5);

- CIOCOOHOCTBIO CIIEIUTh 32 BBINOJHEHHMEM MIPaBUI TEXHUKH O€30MacHOCTH,
IPOU3BOJICTBEHHOW CaHUTapuUM, MOKapHOW O€30macHOCTM W HOPM OXpaHbl Tpylda Ha
npeanpustusx (ITK-6);

- TOTOBHOCTBIO OCBamMBaTh U JKCIUIyaTUPOBAaTh HOBOE OOOpYyIOBaHUE, MPUHUMATh
y4acTHe B HAIAXHBAHUU, TEXHUUECKUX OCMOTpaX, TEKYIIMX PEMOHTaX, IPOBEPKE TEXHUYECKOTO
COCTOsTHHSL 000pymoBaHus U porpaMMHubIX cpencts (ITK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh 3JEMEHTBHl HKOJIOT0-3KOHOMHYECKOTO aHaiu3a B
CO3JIaHUH SHEPro- U pecypcocdeperaronux TexHonoruii (ITK-8);

- TOTOBHOCTHIO H3y4yaTb HAyYHO-TEXHHYECKYI0 HWH(POpPMALMIO, aHAJTU3UPOBAThH
OTEUECTBEHHBII U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenaoBanuii (ITK-13);

- CHOCOOHOCTBIO MPUMEHSATh COBPEMEHHBIE METOIbl MCCIIEIOBAaHUS TEXHOIOTHUYECKUX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIONb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccrnenoBarenbckoi padore (ITK-14);

- CHOCOOHOCTBIO TUIAHUPOBATH JKCHEPHUMEHTAIbHBIE HCCIIEIOBaHMS, I0JYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3ynbraThl ([1K-15);

- CIOCOOHOCTBIO MOJENHUPOBATh 3HEPIro- M pecypcocOeperaroniye Mporecchl B
XUMHYECKON TexHOJI0ruu, Herexumuu u onotexuosoruu (I1K-16).

3namo:

- COBpPEMEHHBIC Hay4yHbIE JTOCTM)KCHHUS U TEPCIEKTUBHBIC HAIlpaBIEHUS PaldoOT B
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o0nacTu OXpaHbl OKPYKAIOIICH CPElbl U PAIIMOHATBHOTO UCTIOIB30BAHUS MPUPOTHBIX PECYPCOB.

Ymems:

- MPUMEHATHh 3HAHUSA, I[OJYYEHHBbIE MPU H3YYCHUHU E€CTECTBEHHOHAYYHBIX U
CHEHUANIbHBIX JAUCUHUIUINH, JJs perieHus (yHIaMEHTANbHbIX U MPUKIAJHBIX 3a7a4 B 00JacTH
HHEPTO- U pecypcocOepekeHus;

- (dbopMyIMpOBaTh LENU U 33/1a4ll HAYYHOTO HUCCIEeI0BaHUs, IPOBOIUTH 00pabOTKyY
pE3yJIbTaTOB SKCIIEPUMEHTA;

- OLICHUBATh IOTPEIIHOCTH, aHaJM3UPOBaTh, HHTEPIPETUPOBATH M 0000IIATH
pe3yibTaThl HAy4YHOTO MCCIEIOBAHUS, MPEACTABISATh IMOJYyYECHHbIE PE3yJbTaThl HAYYHOT'O
MCCJICIOBAHMSI B BUJI€ HAYYHOTO JTOKJIA(a U MPE3eHTaIUi.

Braoemy:

- HaBbIKaMU TUIAHUPOBAHUSA U IPOBEJCHUS HAYUYHBIX UCCIIEIOBaHUH,

- CTAaTHCTUYCCKUMU METOAAMH 00pa0OTKH IKCIIEPUMEHTAIILHBIX PE3YIhTATOB;

- HaBbIKaMU pabOThl € HAYYHO-TEXHUYECKOM, CIPABOYHOM JHUTEpaTypod u
AJIEKTPOHHBIMU PECYPCAMHU.

3 Kparkoe congep:xanue 'HA

l'ocynapcTBeHHass UTOroBas aTTecTalus OOYYarOIIMXCS MO IporpaMMe OakajgaBpuara
npoBoAuTcs B ¢dopMe  3alUThl  BBIMYCKHOW  KBanudukanuoHHoit paboter  (BKP).
['ocymapcTBenHast utorosas arrecranus B ¢popme 3ammtel BKP npoxoaut B 8 cemectpe Ha 6aze
3HaHWH, TOJIYYEHHBIX CTYI€HTAMH IIPU U3YYEHUU AucUUIUIMH HanpaieHus 18.03.02 Duepro- u
pecypcocOeperaroniie mporuecchl B XAMUYECKONW TEXHOIOTHH, HE()TEXUMHUU U OMOTEXHOJIOTHH.

l'ocynapcTBeHHast UTOroBasi arrecranusi o0y4aronuxcs 1Mo nporpaMMe OakanaBpuaTa —
3alIUTa  BBIIYCKHOW  KBAIM(UKAIMOHHOW  pabOTBl  NPOBOJUTCA  TOCYIApCTBEHHOMN
3K3aMEHALIMOHHON KOMUCCHEH.

KonTponb 3Hanuii oOyuaroniuxcs, noiaydeHHbix npu ocBoenun OOII, ocymiectBuseTcs
myTeM npoBeneHus 3amuTbl BKP u nmpucBoenus kBanudukanuu «bakanaBpy.

4 Oobem T'HA

[IporpamMma oTHOCHUTCS K 0a30BOI YacTH yuyeOHOro miaHa, k 010ky 3 «['ocynapcTBeHHas
utoroBas arrectamus» (b3.5.01) m paccuntana Ha COCpPeIOTOYECHHOE NPOXOXACHHE B 8
cemectpe (4 xypc) oOyuenuss B odwveme 216 u (6 3ET). Ilporpamma mnpeamomnaraer, 4To
oOydJaronuecss UMEIOT TEOPETHYECKYI0 M IMPAKTHYECKYI0 TOJTOTOBKY B OOJacTH OXpPaHbI

OKPY)KaIOH_Ieﬁ Cpeabl U PAllMOHAJIBHOT'O UCITIOJIb30BAHU MIPUPOAHBIX PECYPCOB.

. B 3agerHbIX B akagem.
Bunpt yueOHoi paboThI

eIMHUIIAX qacax

O0mas TPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 6,0 216
KonrakrtHas pa6ora (KP): - -
CamocrositensHas padora (CP): 6,0 216
Brmmonaenue, Hanmcanue u opopmienne BKP 6,0 216
. 3aIUTa
Bupa xourpoJsi: 3amura BKP BKP

Bunel yue6HOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TpPyA0EMKOCTb JMCIHHILIMHBI 110 Y4eOHOMY IVIAHY 6,0 162
KonTakTHas padora (KP): - -
CamocrositeabHas padora (CP): 6,0 162
Brimonaenue, Hanncanue u opopmiierne BKP 6,0 162
3aIUTa
Bup xonrpoJus: 3amura BKP BKP
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4.8 ®akyJabTaTUBBI
AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
«IlepeBoa Hay4YHO-TeXHUUYECKOIi JuTepaTypb» (PT/.B.01)

1 eap AUCHUMIMHBI — TPHOOPETEHUE OO0YUYAIOIUMHKCS O0IIeH, KOMMYHUKAaTUBHOW U
npoeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIEJNBHBIX JTamax S3bIKOBOM
MOJATOTOBKA  TO3BOJISICTBBINONHSIT PAa3IMYHbIE BUIbI MPOPECCHOHATBHO OPUEHTUPOBAHHOTO
IIEPEBO/A B IPOU3BOJCTBEHHOM W HAY4YHOM JE€ATEIbHOCTH.

2 B pe3yabrare H3yYeHHMsl AUCHMIUIMHBI 00y4Yamouuiics 10 NporpamMme
O0akajiaBpuaTa J10JI/KeH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMHU:

- CIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M HHCBMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAHHOM  SI3bIKAX JUISl PEIIEHUS 3aJad  MEXKJIMYHOCTHOIO M MEXKYJIbTYPHOIO
B3aumoeiictBus (OK-5);

— TOTOBHOCTBIO U3ydaTh HAay4YHO-TEXHHUYECKYIO HWH(GOpMALMIO, aHATU3UPOBAThH
OTEYECTBEHHBIH U 3apyOC:KHBIN OMBIT 0 TeMaTuke uccienoBanuii ([TK-13).

3namy:

- OCHOBHBIE CIIOCOOBI IOCTUKEHUS IKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE TIPHUEMBI [1EPEBOA;

- SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITUH SI3bIKA KaK CUCTEMBI;

- JIOCTaTOYHOE [UIsl BBINOJHEHHS II€peBOJa KOJIMYECTBO JIEKCHUYECKUX EAMHHIL,
(b pa3eoqoru3MoB, B TOM YHCIIE COLUATBHBIX TEPMHUHOB U JIMHTBOCTPAHOBEAUECKUX PEATUN.

Ymemn:

- IPUMEHSITh OCHOBHbBIE IIPUEMBI I1IEPEBOA;

- OCYUIECTBJIATb IUCBMEHHBIM MEpeBOJ] C COOIIOAEHHMEM HOPM JIEKCHUECKOMN
HKBUBAJIEHTHOCTH, COOIIO/IEHUEM I'PaMMATHYECKUX, CHHTAKCUUECKUX M CTHIIMCTHUECKUX HOPM;

- 0(OpMJISITH TEKCT NEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYLIECTBIATh NEpPEeBOJ C COONIOJIEHMEM HOPM JIEKCHUECKOW SKBHBAJEHTHOCTH,
coOI0ICHEM I'PaMMaTHYECKUX, CHHTAKCUUECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBoja U
TEMIIOPAJIbHBIX XaPAKTEPUCTUK UCXOJHOIO TEKCTA.

Braoemw:

- METOAMKOH TpeANepeBOAYECKOr0 aHajh3a TEKCTa, CIHOCOOCTBYIOIIEH TOYHOMY
BOCTIPUSATHIO HCXOJJHOTO BBICKA3bIBAHUS;

- METOJMKOM MOATOTOBKM K BBHIMOJHEHHUIO MEPEeBOJa, BKIIOYAs MOUCK MH(OpMaIUM B
CIIPaBOYHOM, CIICLIUAJIbHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBAMHM CHUCTEMBI COKPALLEHHOW MEPEBOJYECKOMN 3alIMCU TIPU BBITIOJIHEHUMIIEPEBOIA;

- OCHOBHOM MHOSI3BIYHONM TEPMUHOJIOTHEN CIIENUAIBHOCTH,

- OCHOBaMH pedeprupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPHI 110 CIIEIHATLHOCTH.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Beenenue.Ilpeamer u ponb mepeBojia B COBpeMEHHOM oOriecTBe. PaznuuHble BUABI
nepeBojia. 3ajauyd M MECTO Kypca B IOATOTOBKE OakajiaBpa MO HAMpaBiICHHUIO MOJITOTOBKU
«QHepro- u pecypcocbOeperaromuye MNpouecchl B XUMHYECKOM TEXHOJOTHUH, HEPTEXUMHH U
OMOTEXHOIOTHH.

Mooyns 1. Ilepesod npednosicenuii ¢ suoospemenuvimu hopmamu Indefinite, Continuous.

1.1.CpaBHEeHME mOpsAKa CIOB B AHIIIMHCKOM M PYCCKOM mpemnoxkeHusx. [lepeBox
MPOCTOTO IMOBECTBOBATEIBLHOTO MPEIOKEHHSI HACTOSAIIEr0, OyIyIIEro ¥ MpoIeAIero BpEMEHH.

OcoOeHHOCTH TepeBOAa BONPOCUTENBHBIX U  OTPULIATENBHBIX MPEAJOKEHUN B
pa3IMYHBIX BpEMEHAX.

1.2ITepeBon mpemnoxenuit Bo BpemeHax Indefinite, Continuous. YUrenue u mepeBo 1o
teme "Xumus'".

Mooyne 2. Ilepesod npeonoscenuti ¢ ucnoiavzosanuem eudospemennvix gopm Perfect,
PerfectContinuous.

2.1. IlepeBox npeaokeHuit Bo BpemeHax rpymn Perfect, Perfect
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Continuous  (yTBepAMTENbHBIC, BOIPOCHTEIBHBIE W  OTPULATENbHBIC  (OPMBI).
OcoOeHHOCTH yNIOTPEOICHHS BCTIOMOTATENIbHBIX [TIarojoB.

2.2 llepeBox crpanarenbHOro 3anora. TpynHble ciaydyau MEpEeBOAA CTPaiaTElIbHOIO
3ajora.

Urenue u nepeBos TekcToB 1o TeMe "Hayka u HayuHble MeTObI". AKTUBH3ALMS JIEKCUKH
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa MPUAATOYHBIX MTPEIOKEHUI.

[Ipunarounsle nmoanexKaIue.

[IpunaTouHblie ckazyeMsle.

[Ipunarounblie onpeaenuTeIbHbIE.

[Tpunarounbie 00CTOATEIBCTBEHHBIE, TPUAATOUYHBIE JOMOTHUTEIbHEIE.

2.4. Tunbl YCIOBHBIX IPEIJIOKECHHH, MPaBUIa U OCOOEHHOCTH MX MEPEBO/IA.

[IpakTuka nepeBoja Ha IpuMepax TEKCTOB O Xumuu, [.U. Menoeneese, nayke u
MexXHOL02UMU.

2.5. IlepeBon mpemsioKEHWH € Y4eTOM IMpaBHJa COTJacoBaHHs BpemeH. llpsmas u
KOCBEHHAas peyb.

2.6. PaznuuHple BapuaHThI IEPEBOA CYILIECTBUTEIBHOIO B IIPEITIOKEHUH.

2.7. MopanbHble I1arojibl 1 0COOEHHOCTH MX MEPEeBOAA.

Pa3Butue HaBbIKOB nepeBoja o Teme "Hayka 3aBTparinero aus".

2.8. CnenmanbHas TepMuHosorus mno teme "Jlabopatopus".

2.9. Cokpamtenus. OCOOEHHOCTH UX MepeBoia. Pa3BuTHE HABBIKOB MEPEBOJIa HA IPUMEPE
TeKCTOB 1o TeMe "Jlaboparopus, u3MepeHus B XuMuu".

Mooynb 3. Ocobennocmu nepegooa nNpeonodceHull ¢ UCNOIb30BAHUEM HENUYHBIX POpM
enazoa.

3.1. Henuunele popmsl riarona.

NupunutuB (HeompeneneHHas gopma riarona). Pons MHQUHUTHBA B NpeASIOKEHUH U
BAPUAHTHI MIEPEBOJIA HA PYCCKUM sA3bIK. [IpnyacTus u repyHani.

3.2. VIHpuHUTHBHBIE OOOPOTHI.

O6opor gomnonHeHne ¢ WHOUHUTHBOM. BapuaHThl mnepeBoja Ha pPYCCKUM  S3BIK.
Tepmunonorus o teme "CoBpeMeHHBIE SHEPTO- U pecypcocOeperarone TeEXHOIoruu".

3.3. O6oport noaJiexkariee ¢ MHGUHUTUBOM. Pa3nuHbie BapraHThI IEpEBOIA.

Tepmunonorus mo teMe ""XuMuueckas TEXHOIOTHsI, HeQTEXUMHUS 1 OMOTEXHOJIOTHS .

3.4. TlepeBox mpuvacTHbIX 000pOTOB.AOCONIOTHBIN NpuUyacTHBIH OOOPOT W BapUAHTHI
nepeBojia.Pa3BuTre HaBBIKOB NiepeBoja 1o Teme "buorexHonorus”.

OOmiee kKonm4yecTBO MOTyIIeH - 3.

4 O0beM yueOHOI TUCIHIIHHBI

. B 3aueTHbIx B akanmem.
Bunast yueOHoM paboTh
SIMHHIIAX gacax
O01as TPyA0eMKOCTh THCHUIIHHBI 110 Y4€OHOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 1,78 64,4
Jlexiuu (JIek) - -
[TpakTnueckue 3anstus (I113) 1,78 64
CamocrositeabHas padora (CP): 2,22 79,6
YrpaxxHeHUs 110 COOTBETCTBYIONIUM pa3/iejaM JUCITUTITHHBI 2,22 79,6
3a4er ¢
Bua koHTpoOss: 3aueT / IK3aMeH »
OIEHKOM
B Tom 4mnciie o cemecTpam
3 cemecTp
O0mas TPyA0eMKOCTh JMCIHHIIJIUHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTaktHas padora (KP): 0,89 32,2
Jlexmmm (Jlek) - -
[Tpaktuaeckue 3anrstust (I13) 0,89 32
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IIpooonsicenue mabauyvl

o B 3aueTHBIX B akamem.
Bunbr yueOHOM paboThI
eIMHULIAX qacax
CamocrositeabHas padora (CP): 1,11 39,8
YrpakHEHHUS IO COOTBETCTBYIONTUM pa3JieiaM JUCIUILUTHHBI 1,11 39,8
3a4er ¢
Bujx koHTpoOJs: 3a4eT / 3IK3aMeH .
OLICHKOI1
4 cemecTp
O0mas TpyA0eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,89 32,2
Jlexuun (Jlek) - -
ITpaxtrueckue 3ansatus (I13) 0,89 32
CamocrositeabHas padora (CP): 1,11 39,8
YpakHEeHUs 0 COOTBETCTBYIOIIUM pa3ziesiaM AUCHIUTIIMHBI 1,11 39,8
3a4er ¢
Bujx koHTpoJs: 3a4eT / IK3aMeH .
OLICHKOI1

Bunst yueOHOI paboThI

B 3aueTHBIX

B actponom.

SIMHHIIAX gacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY ILIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48,3
Jlexumn (Jlek) - -
[Tpaktuueckue 3anstus (I13) 1,78 48
CamocrositeibHas padora (CP): 2,22 59,8
YrpakHeHus IO COOTBETCTBYIOIIUM pa3zesiaM AUCIUTIINHBI 59,7
3a4er ¢
Bujx koHTpoJs: 3a4eT / IK3aMeH .
OIEHKOH
B ToM umnciie mo cemecTpam
3 cemecTp
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY ILIAHY 2,0 54
AyIUTOPHBIE 3aHITHS: 0,89 24,15
Jlextuu (Jlek) - -
[Tpaktnueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,11 29,85
YrpaxHeHus 1o COOTBETCTBYIOIIUM pa3jieJaM JUCIUIUIINHBI 29,85
Bua koHTpossi: 3aueT / IK3aMeH ater ¢
OIIEHKOH
4 cemecTp
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 54
AyIMTOPHBIE 3aAHSITHS: 0,89 24,15
Jlexmm (Jlek) - -
IIpaktuueckue 3anstus (I113) 0,89 24
CamocrositesibHas padora (CP): 1,11 29,85
YrpaxHeHus 1o COOTBETCTBYIOIIUM pa3jieJaM JUCIUTUIMHBI 29,88
Bua koHTpossi: 3aueT / IK3aMeH Jater ¢
OIIEHKOH
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AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«'pakaaHcKkas 3aIMTA B Ype3BbIYaiiHbIX cuTyanusax» (PT/1.B.02)

1 eab AUCHUIVIMHBI --TIOATOTOBUTH CTYACHTAa K OCMBICICHHBIM MPAKTUYECKUM
NEHCTBUSAM 10 00ECNeYeHHIO CBOEH 0e30MacHOCTH M 3allluThl B YCIOBUSX BO3HUKHOBEHUS
Ype3BbIYANHON CUTYAI[UU TPUPOTHOTO, TEXHOT€HHOTO U BOGHHOI'O XapaKTepa.

2 B pe3yabrare oCBOeHHMsI JIMCUMIUIMHBI O0y4YalIIMiicsi MO TporpamMmme
0akajaBpuaTa q0JIKeH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMHU:

— CIIOCOOHOCTBIO HMCIOJIb30BaTh MPHEMBI TEPBOM MOMOIIM, METOJIBI 3allUTHl B
YCIOBHSX Upe3BblYaiiHbIxX curyaruii (OK-9);

— CIIOCOOHOCTBIO CIICIUTh 3a BBHIMOJHEHHEM IMPABHJI TEXHUKH O€30MMaCHOCTH,
MPOU3BOJICTBEHHOW CaHUTApUM, TMOXKAPHOW OE30MacCHOCTM W HOPM OXpaHbl Tpyda Ha
npeanpusatusx (I1K-6).

3nams:

- XapaKTepUCTUKU MPUPOJIHBIX OEICTBUN, TEXHOTEHHBIX aBapuii U KaracTpod Ha
paaMaMOHHO, XUMHYECKH U OMOJIOTUIECKH OMACHBIX 00BEKTaX, MOPAXKAIOMIHE (PAKTOPBI IPYTHX
OITACHOCTEM;

- OCHOBBI BO3JICHCTBUSI OMACHBIX (PAaKTOPOB UPE3BBIUAWHBIX CUTYyallMi Ha YeIOBEKa U
MPUPOJHYIO CPENY, 1ONYCTUMBIE NPEACIbHBIE KPUTEPUU HETaTUBHOTO BO3/ICHCTBHS;

- Mepbl 0€30MacHOr0 TOBEACHHUS MpHU NMpeObIBAHUU B pailloHax (30HaX) MOXKApOB,
PaZ0aKTUBHOTO, XMMHUYECKOTO M OMOJIOIrMUYECKOTO 3arps3HeHNUS,

- CIOCOOBI M CPENCTBA 3aIIUTHl YeJIOBEKa OT BO3ACUCTBHUS MOpAXKArOIMUX (pakTopoB
Ype3BbIYANHBIX CUTYALMI IPUPOJTHOIO, TEXHOTEHHOTO U BOEHHOT'O XapakTepa.

Ymemn:

- WCIOJb30BATh CPEJCTBA 3AIUTHl OPTaHOB JBIXaHUS W KOXH, MEIULMUHCKUE s
CaMO3aIUThI ¥ OKa3aHUSI IOMOIIIH IPYTUM JTIOJISIM;

- NMPUMEHATHh NEPBUYHBIE CPEICTBA MOXKAPOTYLICHUS Uil JOKAIU3alUU U TYIICHUS
1o’kapa, BOHUKIIIETO B ayTUTOPUH (J1aOOpaTopuH);

- OKa3plBaTh cebe W JPYyrUM TMOCTPAAAaBIIMM MEIUIHUHCKYIO TIOMOIIb C
WCIIOJIb30BaHUEM TaOEIbHBIX U MOJAPYUYHBIX MEIUIIMHCKUX CPEJICTB.

Braoemy:

- npuémMamMH NPOBENECHUS YaCTUYHOW CaAaHUTApHOM 0OpabOTKM MpH BBIXOJE M3 palioHa
(30HBI) PAIMOAKTUBHOTO, XUMHYECKOTO U OMOJOTHYECKOT0 3arps3HEHUS (3apakKeHUs);

- C10c00aMM ¥ TEXHOJIOTUSIMU 3aIIUTHI B YPE3BBIYANHBIX CUTYAIIHIX.

3 Kpartkoe copep:kaHue JMCHUIINHBI:

1. OnacHoctu mnpHupogHOro Xapakrtepa. CTHXUilHbIe O€ACTBUS, SBJIEHUS MPUPOIBI
pa3pyLIUTENbHON CUIIBI - 3€MJIETPSACEHUS, HABOJHEHUS, CEJIEBbIE TIOTOKH, OMOJI3HHU, CHEXHbBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHsl, OypH, MOKaphbl.

2. OmacHOCTM TEXHOTEHHOTO XapakTepa. ABapuu W KaracTpodbl Ha paaualliOHHO
OMacHOM OOBEKTe, XUMHMYECKH OIACHOM OOBEKTE, OHOJIOIMYecKH ONacHOM OO0bBEKTe; Ha
TpaHcmopTe  (OKENIe3HOJIOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBUAIlMOHHOM);  Ha
THJIPOCOOPYKEHUSX; HA KOMMYHAJIBHBIX CHCTEMax XKM3HeoOecreueHus..

3. OmacHOCTH BOEHHOTO XapakTepa. I[IpumMeHeHne OpyXHus MacCOBOTO NOPAKEHUs
(AIepHOrO0, XUMHMYECKOrO, OHOJOIMYECKOro), OOBIYHBIX CPEICTB C  3aXKUraTeJbHBbIM
HAINlOJJHEHUEM, HOBBIX BHUJIOB OpPYXHsS. 30HBI 3apa’k€HUS OT CPEIACTB MOPAXKEHUS U HUX
BO3/ICIICTBUE HAa HACEJIEHNE U OKPY’KAIOLYIO IPUPOJHYIO CPENY.

4. TloxapHasg O€30IaCHOCTb — COCTOSIHME 3alllMIIEHHOCTH HAaceJIeHUs, HUMYIIECTBa,
olmiecTBa M rocygapcTBa OT moxapoB. [lokapHas ONacHOCTh (MPUYMHBI BO3HUKHOBEHHS
MOKapoB B 3/IaHMX, JIECHBIE MOXapbl). Jlokanusamust U TymieHue moskapoB. I[Ipocrelimue
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TeXHUYECKUe cpeacTBa noxaporyuenus (oruerymurenu Oll -8, OY-2) u npaBuiia nonb30BaHUs
HMH.

5. KoMIutekc MeponpusTHil rpaKJaHCKOM 3aIUThI HACEIICHUS.

Onosemenue u uHGOpPMHpOBaHHE HaceleHUs 00 omacHocTH. [IpuHsTHE HaceneHueM
curHanioB omnosenieHus («Buumanue Bcem!», «Bosnymnas TpeBora», «PaamanumoHHas
OMACHOCTBY, «XHUMHUECKas TpeBora», «OTOOW OMmacHOCTW») U MOPSAOK JACUCTBUSA IO HUM.
OBakyaluss HaceJIeHHs U3 30HbI omacHOCTH. CrocoObl 3BakyallMM OKCTpEHHas »BaKyalus
CTYJIEHTOB U3 ayJUTOPUH NP BOBHUKHOBEHUH I10XKapa.

CpencrtBa nHaMBHIYyaIbHOM 3amuThl opraHoB abixanus (I['T1-7, I'TI-7B, I'11-9, P-2, V-
2K, PITA-1, PIII"-67M, PVY-60M, «®enuxcy, I'I3K, AT, AIIT-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUIIMHCKHIE CPEACTBA 3ALUTHI .

CpencrBa KOJUIEKTMBHOW 3alllUThl HaceneHus. Ha3zHaueHue,  3alIUTHBIE CBOWCTBA
yoexuml.  I[IporuBopamuanmonusie ykpoeiTus (IIPY, moazemuble mnemexoaHbie MEPEeXobl,
3arnyOJieHHbIE CTAHIMM METPOIOJIUTEHA), npocTeiiue YKpbITHS (TpaHIIeH, OKOIIbI,
nepeKpeIThie menn). [IpaBuia 3anaTus yoexuina.

6. OxkazaHue MHepBOM MEIUIMHCKOW NOMOIIM MPH 0XKOraxX, PAHEHUSX, 3apaXKECHUSIX.
[IpoBeneHne 4aCTUYHONW CAHUTAPHON OOPaOOTKU KOKHBIX MOKPOBOB YEJIOBEKA IPHU BBIXOJIE W3
30H PaJMOaKTHBHOTO, XHMHUYECKOTO M OHOJOTHYECKOrO 3apakeHUs (3arps3HEHHs), U3 30H
MOXapOoB.

7. JIukBuaauus MOCIEACTBUM YPE3BBIYAMHON cUTyauuu. PaguanuoHHas 1 Xxumuyeckas
pa3Benka odvara TOpakeHHs (3apakeHus). ABapuifHO-cracateinbHble paboThl. CreruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBCKTOB (J€3aKTHBAIMs, Jera3zanus, JAe3uH(EKIus,
JIE3UHCEKIUS

8. DOKcTpeHHas »HBakyallss U3 ayauTopud (1abopaTopuu) B YCIOBHSAX MOXKapa,
paauaMoOHHOTO, XUMUYECKOTO, OMOJIOTHYECKOTO 3arps3HEHUS TEPPUTOPUH C HCIIOIH30BAHUEM
npocreimmx cpeacts 3amuThl («Pennkey, I'J[3K, nporusorasa I'TI-7 ¢ AT1T-3).

4 O0beM y4eOHOH JUCHHILINHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoI paboTh
SIMHUTIAX Jacax
O0mas TPyA0EMKOCTh JMCIHHILIMHBI 10 Y4e0OHOMY IIAHY 1,0 36
KounraktHas pa6ora (KP): 0,44 16,2
Jlexmm (Jlek) 0,44 16
CamocrositeanHas pa6ora (CP) 0,56 19,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer

Bunsl yueOHoI paboThI

B 3aueTHBIX

B actponowm.

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 1,0 27
KonraktHas pa6ora (KP): 0,44 12,15
JlabopatopHsie 3ausTus (J1ao) 0,44 12
CamocrositeanHas pa6ora (CP) 0,56 15,85
Bua koHTpoJs: 3a4eT / IK3aMeH 3a4er

5 TPEBOBAHMUS K YCJOBUSAM PEAJIN3ALIUU ITPOI'PAMMBbBI BAKAJIABPUATA

5.1 TpeGoBanus Kk KagpoBOMY o0ecredeHNI0
KanpoBoe obecnieuenue rporpamMmMbl OakaiaBpuara cootrBeTcTByeT TpedoBanmsiM GI'OC BO

(mepeuncnenne TpedoBanuii 3 GI'OC):

- peann3zanus MporpaMMbl OakanaBpuaTa 00€CIeYMBACTCSl PYKOBOASIIUMU H
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HAyYHO-TIEJArOTUYECKUMU Pa0OTHUKAMH YHHBEPCHUTETA, a TAKXKE JIUIAMH, MPUBIEKAEMBIMH K
peanu3zalMu MOporpamMmbl OakajlaBpuara Ha YCJIOBHSX TI'pakJaHCKO-TIPABOBOTO JOrOBOPA,
KB (UKL KOTOPBIX COOTBETCTBYET KBaJTM(UKAITMOHHBIM XapaKTepUCTHKAM,
YCTaHOBJCHHBIM B EIMHOM KBalM(PHUKAIMOHHOM CIIPABOUYHUKE TOJIKHOCTEH PYKOBOIUTEIEH,
CHECLMAINCTOB M CHyXammx, pasnaen «KBaimpukalmoHHbIE XapaKTEPUCTHKH TOJDKHOCTEH
PYKOBOAMTENEH U CHEHMATUCTOB BBICIIETO MPOGECCHOHAIBLHOTO U JOMOJIHHUTEIHHOTO
npo¢ecCuOHaIBHOTO 00pa3oBaHU», YTBEP)KJICHHOM MIPUKA30M MunucrepcTBa
3paBOOXPAaHEHHSI U colManbHOro pa3utusi Poccuiickoit ®@enepauuu ot 11.01.2011 Ne 1m
(3apeructpuposan MunuctepctBom FOctuiu Poccuiickoit ®enepaunn 23.03.2011, Ne 20237)
U ipo¢heCCUOHATBbHBIMU CTaHAAPTaMHU (IIPU HAJTHYHUN);

— 70T IITaTHBIX HAayYHO-TIEJAArOTMYECKHMX pPaOOTHUKOB (B TPUBEACHHBIX K
LEJIOYHUCICHHBIM 3HAUEHUSM CTAaBOK) JIOJDKHA COCTaBIATH HE MeHee 50 mpoIeHTOB OT 00Iero
KOJIMYECTBA HAYYHO-TIEIArOTMYECKUX PaOOTHUKOB OpraHU3allly;

— JI0JISl HAYYHO-TIEIarOTMYeCKUX Pa0OTHUKOB (B MPUBEIEHHBIX K LEI0YHCICHHBIM
3HAYEHUSIM CTAaBOK), MMEIOUIMX YYEHYIO0 CTEeMeHb M (WJIM) y4eHOe 3BaHuEe, B OOIIeM uucie
HAy4YHO-TIEarornyeckux pabOTHUKOB, peaIM3yOIIUX Mporpammy OakanaBpuarta JI0JDKHA
COCTaBIISITh HE MEHEe 65 MPOIEHTOB;

- J0J1s1 HAYYHO-TIEJArOTHIECKUX PAOOTHUKOB (B MPUBEACHHBIX K IEIOYUCICHHBIM
3HAUEHUSM CTaBOK) M3 YHMCIA PYKOBOJAUTENEH U paOOTHUKOB OpraHU3alui, AeATEIbHOCTh
KOTOPBIX CBsI3aHA C HAIPaBJICHHOCTHbIO (mpoduieM) peanu3yeMoil mporpaMMbl OakanaBpuaTa
(uMeroIuX cTaxk paboThl B JaHHOW NpodeccuoHaNIbHON o0JacTh HE MeHee 3 JieT) B 00lieM
yrciie pabOTHUKOB, pEaM3YIOLIUX MPOorpaMMy OakanaBpuaTa, I0JKHA COCTaBJISATh HE MEHee 5
IIPOLIEHTOB;

— JI0JISl HAYYHO-TIEIarOTMYeCKUX Pa0OTHUKOB (B MPUBEIEHHBIX K LEI0YHCICHHBIM
3HaYeHUSM CTAaBOK) MMEIOLIMX OOpa30BaHUE, COOTBETCTBYIOLIEE MPOMUIIO IMpernoaaBaeMon
JTUCHUTITMHBI (MOIYJs1), B 00IEM 4YKCiie HAyYHO-TIEAArornuecKux pabOTHUKOB, PEATM3YIOIINX
npo-rpamMmy GakanaBpuara, JOJKHA COCTAaBIATh He MeHee 70 MpoLeHTOB.

5.2 MaTepuajbHO-TeXHHYECKOe ofecreyeHne

MarepuanbHO-TEXHHUECKas 0a3a  YHHBEPCHUTETa  COOTBETCTBYET  JCHCTBYIOIIUM
OPOTHBONOXAPHBIM TpaBWJIaM W HOpMaM U oOecrneunBaeT MPOBEAECHUE BCEX BHUJIOB
TUCIUATUTMHAPHON W MEXIUCHHUIUTMHAPHOW  TOATOTOBKH, NPAKTUYECKOH W HAaydHO-
UCCIIEI0BATEIbCKON PaboThl 00yUaroImuXcs, IPEeAYCMOTPEHHBIX YU€OHBIM IJIAHOM.

[lepeyeHp MaTepuatbHO-TEXHHUYECKOTO OOECIEUEHHUs] BKIIIOYACT: JIEKIIMOHHBIC YYeOHBIE
aynuropun  (0OOpyZOBaHHBIE BHJICONPOEKIMOHHBIM 000pylOBaHMEM Il  IPE3EHTAlMi,
CpeACTBaMHU 3BYKOBOCIIPOW3BENICHHSI, SKPAaHOM, U MMEIOIINE BBIXOA B VIHTEpHET), MOMEIICHHS
JUISL TIPOBEJICHHSI CEMMHAPCKUX M MPAKTUUYECKUX 3aHATHH (000pynoBaHHbBIE yueOHOM Mebenbio),
OuOIMoTEKY (MMEIONIyI0 padodrie KOMIBIOTEPHBIE MecTa Il OOYyJaromuxcsi Mo Mporpamme
OakanaBpuaTa, OCHAIlEHHbIE KOMIIBIOTEpAMH C JIOCTYIIOM K 0a3aM JaHHBIX M BBIXOJOM B
WutepHer), mabopaTopwu, OCHAIIEHHBIE COBPEMEHHBIM OOOpYIOBaHWEM JIJISl BBIOJHEHHUS
HAY4YHO-HUCCIIEJIOBATEIIbCKOM  paboOThl, KOMIbIOTEpHblE Kiacchl. Ilpu  mcnosibp3oBaHuU
DIIEKTPOHHBIX HW3JIAHWHA YHHUBEPCHTET O0ECIeYnBaeT KaKIOro OOydJaromerocs BO BpeMs
CaMOCTOSITENIbHOW MOJATOTOBKM pabodyMM MECTOM B KOMIIBIOTEPHOM KJIacC€ C BBIXOJIOM B
WHTEpHET B COOTBETCTBHH C TPYJOEMKOCTBIO N3Y9aeMBbIX TUCITHILIHH.

MarepuansHo-TexHuueckoe odecrnieuenne OOII GakanaBpuara 1Mo HarpaBICHUIO MOJTO-
toBkU 18.03.02 DHepro- u pecypcocOeperaroiue mpouecchl B XMMUYECKOH TEXHOJIOTHH, HedTe-
XUMHU U OMOTEXHOJIOTUH, HAMIPaBIEHHOCTH (Mpoduib) «OXpaHa OKpyXkaroleil cpesl U panuo-
HaJIbHOE UCMOJIb30BaHUE IPUPOIHBIX PECYPCOBY, BKIIOYAECT:

5.2.1 QOébopyoosanue, Heobxo0umoe 8 oopazosamenbHOM npoyecce:

- Ilapk 0bopyoosanus 0 MOHUMOPUHSA COCMOAHUS OKPYIICAtOueli Cpeobl.

nonometp-pH metp Dxotect - 2 mT; aBTocemnep (uekep pH); nHppakpacHblii aHaIM3a-
top HedrenpoaykroB, xkupoB, [IAB Ku-2M; razoananuzarop nepeHocHor «Komerta-4»; ¢o-
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tokosopumerp KOK-2; poromerp KDK-3; nonomerp; xomriekt cnekrpomerpa UK-dypswe; yc-
TAHOBKH >KHUJIKOCTHOM 3KCTpakKIMu opraHudeckux coeauHenuit; Ikorect BITK-2000, cnekTpo-
METp aTOMHO-aJICOPOIIMOHHBIM.

- Obopyoosanue 0151 cunmesa u n0O20MOBKU 00PA3YO8 MAMEPUATLOB.

BECHI 3JICKTPOHHbIC TexHW4eckue u aHamutuiyeckue GR-200 - 2 mr, Wqgas 220/C/2..
AR5120 , u ap.; Becol nabopatopubie. Texuuueckue (Ek600i); yapTpasBykoBas BaHHA; THIJIH
KopyHaoBbIe 06beMoM 10 - 500 mur; Turimm mamoTHble 00beMoM 500 - 1000 mur; XxuMHuUYecKas
nocyzaa apdopoBasi; XUMHUUYECKasi MOCYAa CTEKJSHHAsS; BBITSDKHbIE HIKa(dbl; BUOPOCTOJNBI; CY-
MIWJIbHBIE MKaQBI - 3 mT., akBaaucTuiarop3-10

- Ilpubopvr u obopyoosanue 011 UCCIEO0BAHUL CBA3AHHBIX C MBEPOLIMU OMX00AMU
npouU3600Cma:

MEIIAJIKK MarHuTHbIe ¢ HarpeBoMm u 0e3 (MSH-300, I19-8100 u ap); meysr BakyymHas;
npecc pyunoit ruapasmuyeckuii [TPT" 400; npece ¢popma; uentpudyru OITH-8 u [1-3-418; ycra-
HOBKa CHHTE3a KOAryJsHTOB M3 OTXOJOB; YCTaHOBKA MUPOJU3a OTXOJIOB; Meuu My(deabHbIe C
JIEKTPOHATPEBOM - 2 TIT; MUKpPOCKOT ¢ hoToHacaakoi X 100.

- Ilpubopwl u 0bopydosanue 0Jisi NPOBeOeHUs: NPOYECCO8 OYUCTKU B0ObL U 2A308.

CTEH]] OTCTOMHHMK TOHKOCJIONHBIN; cTeH (oTanuu (1eKTpodaoTanuy 1 HamoOpHOU
duorarun), GUIBTPAMOHHBIA cTeH I, JJabopaTtopHbiii ¢uokymsatop Velp-4, ycraHoBKa CHHTE3a
AIIEKTPOXUMUYECKUX OKUCIIUTENEH; yCTaHOBKa 030HUpOBaHUs AM-1; ycTaHOBKa yiabTpaduoie-
TOBOT0 00€33apakKMBaHMs M OYUCTKU BObI; CTEH OYMCTKU BO3yXa OT OPraHUYECKHX COECIMHE-
HUI; YCTaHOBKA AJIEKTPOKOATYJISINH; CTEH COPOIIMOHHON OYMCTKH BOJBI; CTEH]] OUYMCTKH BOIbI
ot [TAB.

5.2.2 Yuebno-naznaousie nocoousn:

KoMmriekTsl miakaToB K  JEKIMOHHBIM — Kypcam; 00paslbl  OTXOJIOB TOpHO-
000TaTHTENBHBIX MMPOU3BOJICTB; KOMIBIOTEPHBIE TPOrPAMMBI IO OOYYECHHUIO pacueTaM TuIaTexei
3a HEraTHBHOE BO3JEHCTBHE Ha OKPYXKAIOLIYI0 NPUPOAHYIO Cpely, pacdery JIOMYCTHMBIX
BBIOPOCOB U COPOCOB.

5.2.3 Komnsromepui, UHPOPMAUUOHHO-MENEKOMMYHUKAUUOHHDBLE cemu,
annapamuo-npozpammHsle u ayouo8u3yaibHvle cpeocmea:

IlepconanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE mpourpeBarensimu CD u DVD,
OPUHTEpAaMH W TPOTPAMMHBIMH  CPEICTBAMHU; TIPOEKTOPBI, OKPaHbI, ayJUTOPUU  CO
CTAllMOHAPHBIMHU KOMILIEKCAMU OTOOpaxKeHUs1 MH(OPMAIMH C JIFOOOTO 3JEKTPOHHOTO HOCUTEIS;
WEB-kameps1; 1mudpoBoii ¢oroannapar; KONHPOBAJIbHBIE almaparbl; JIOKaJbHAas CEThb C
BbIX0JI0M B MHTEpHET.

5.2.4 Ileuammnvle u 3nekmponnsie 0dpazosamenvhsvle U UHPOPMAUUOHHBLE PECYPCHL:

HNHpopMalMOHHO-METOIMYECKHE MaTepuanbl: ydyeOHble MocoOus MO JUCHMILTIMHAM
BapUaTUBHOW YacTH TMPOTPAMMBbI; METOJUYECKHE PEKOMEHIAIMU K TPAKTHYCCKUM 3aHATHUSIM;
pa3aToyHbBIi MaTepuall K JICKIMOHHBIM KypcaM; HH)KEHEPHO-IKOJOTHYECKUE CIPAaBOYHBIE
W3IAHUST; DJIEKTPOHHBIE TIPE3EHTAIMH K pa3ziesiaM JISKIIMOHHBIX KYPCOB.

5.3 YueGHO-MeTOIHYECKOE O0ecTIeueH e

Jliis peanuzanud OCHOBHOW 00pa3oBaTENIbHON MPOrpamMMbl MOJATOTOBKU IO MPOTpPaMMe
OakamaBpuata mo HanpabieHuio 18.03.02 Duepro- m pecypcocOeperaromme IPOIEcCH B
XUMHUYECKOH TEXHOJOTHH, HEPTEeXUMUU U OmoTexHoioruu, npoduns «OxpaHa OKpyKarolien
Cpelbl W PpalMOHAIBHOE WCIOIh30BAaHUE TPUPOTHBIX PECYPCOB» HCIONIB3YIOTCS (DOHIBI
yueOHOM, yueOHO-METOIUUYECKON, HAYYHOH, TEPUOINYECKON HayYHO-TEXHUYECKOU JTHTEepaTyphl
Nudopmanmonno-o6udamoreunoro mentpa (UBL)) PXTY wum. [. . MenneneeBa u kadenp,
YYaCTBYIOIINX B PeallU3alluy IPOTPAMMBI.

Nudopmanmonno-o6udauoreunsrii nenrp PXTY um. JI. 1. MenaeneeBa obecrnieunBacT
WHOOPMALIMOHHYIO  TOAJEPXKKY  peamu3alldd  IpOrpaMMbl,  COJEHUCTBYET  IMOATOTOBKE
BBICOKOKBTM()UITUPOBAHHBIX ~ CIICIMAIMCTOB, COBEPIICHCTBOBAHHIO YYEOHOTO IMpolecca,
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HAYYHO-HUCCIIEIOBATEIbCKON PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPO(PECCHOHATBHON KYIbTYpPHI
OyIylIero CrenuainucTa.

WBL] yHuBepcurera obOecreunBaeT OOYYarOIIMXCS OCHOBHOW Yy4eOHOH, y4eOHO-
METOJMYECKOW M HAyyHOW JIHUTepaTypoid, HeoOXOIMMOH i peanu3ald M KaueCTBEHHOTO
OCBOCHHS 00YUaIONIMMUCS TI0 IporpaMMe OakajaBpuaTa 00pa3oBaTEIbHOIO MPOIEcca MO0 BCEM
JUCIUIUIMHAM ~ OCHOBHOHM  00pa3oBaTenbHOW MpOorpaMMbl MOJATOTOBKM OakalaBpoB IO
nHanpasnenuto 18.03.02 Duepro- u pecypcocdeperariine mporecchl B XUMHUECKON TEXHOJIOTHH,
HepTexuMuu U OHOTeXHONOrnH, npodmib «OXpaHa OKpYyKalollell cpenbl W palroHaIbHOe
UCTIOJIb30BaHUE MPUPOTHBIX PECYPCOBY

O6mmit 06seM MHOTOOTpacaeBoro ¢houaa MBI Ha 01.09.2017 coctaBnsier 1 696 322 k3.

@®onx y4yeOHONW M y4eOHO-METOIMYECKOH JHUTEepaTyphl YKOMIUIEKTOBAH IEYaTHBIMHU
U3JIaHUSIMU U3 pacyera He MeHee S0 HK3eMIUIIPOB KaXKA0ro U3 U3/IaHUN OCHOBHOI JIUTEPaTyphI,
NEPEYHCICHHON B pabouMx MporpaMMax IUCIMIUIMH (MOIyJei), NpakTUK, U HE MeHee 25
9K3EMILIIPOB IONOTHUTENbHOM TuTepaTypsl Ha 100 oOyyarommxcs.

@oH JONOTHHUTENBHOM JHTEPATyphl BKJIIOYAET IOMHMO YYE€OHOH JUTEpaTyphl
oduIMaNbHbIe, CIPaBOYHO-OMOIMOrpaduUeckre, CHEMUATN3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOeKHbIC TIEPUOINYECKIE U HH(POPMAIIMOHHBIEC N3IaHHS.

NudopmaninoHHO-OMOTMOTEYHBI IIEHTP OOECleuynBaeT CaMOCTOATEIbHYI0 paboTy
o0yJaromuxcsi B YUTAJIBHBIX 3ajlaX, TPEAOCTABISAS INIUPOKANA BBIOOP JUTEpATyphl IO
aKTyaJIbHBIM HaIlpaBJICHUAM, a Takke OOEeCHeurBaeT AOCTYN K MpodecCHOHaIbHBIM 0Oa3am
JAHHBIX, HTHOOPMAIIIOHHBIM, CITPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

Kaxapiii oOyuatomuiics odecrieueH CBOOOJHBIM JIOCTYIIOM U3 JHO00W TOYKH, B KOTOPOU
uMeeTcs JocTynm K cetu HWHTepHeT, K dieKTpoHHO-OmOimoreyHoit cucreme (DBC)
YHuBepcuTera, KOTOpas COJEPKUT pa3ldyHble U3JaHUs 10 OCHOBHBIM H3Yy4aeMbIM
JUCIIUIUIMHAM U c(OpMHpOBaHa MO COTJIACOBAHUIO C MpaBooOIafaTeNsIMU yueOHOW U ydeOHo-
METOANYECKOH JINTepaTyphl.

Jliga  Oonee MONHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIMOrpaduueckoro
uHpopMannoHHoro obcimyxuanus B MBIl peann3oBaHa TEXHONOTHs 3JEKTPOHHOM J1OCTAaBKU
JIOKYMEHTOB.

DJIeKTPOHHBbIE HH()OPMALIMOHHBIE PECYPCHI, HCNOJIb3yeMble B Mpolecce 00y4eHust

«3maTenbcTBO «JIaHbY,
norosop Ne0917 ot 26.09.2016
T.
Ccruika Ha cant ObC —
http://e.lanbook.com
Cymma norosopa — 45000-00
10 25.09.2017 r.
KonuuecTBo kimroueii -
JOCTYII JUTSIBCEX
nonn3oBareneit PXTY ¢
0000 KOMIThIOTEpA.

No DNEeKTPOHHBIN PexBu3uTH 0rOBOpa (HOMED, XapakTepucTuka OUOINOTEYHOTO
pecypc JlaTa 3aKJII0UYEHHUs, CPOK dboHIa, TOCTYI K KOTOPOMY
JENCTBUS), CChIITKA HA CAMUT MPEAOCTABIIAETCS TOTOBOPOM
9BC, cymma ngorosopa,
KOJIMYECTBO KITHOYEH
1 ObC «Jlanb» [IpuHa IeKHOCTD - CTOPOHHSIA | DIEKTPOHHO-OUOIMOTeUHAs ~ CHCTEMa
PexBusuthl norosopa - OO0 H31aTeIbCTBA "Jlanp" —Dpecypc,

BKJIIOYAIOIIUHI B ce0sl KaK 3JIEKTPOHHBIE
BEPCUM KHHUI BEIyIIUX HW3JATEIIbCTB
yueOHOW 1 HayYyHO! JUTEepaTypsl (B TOM
qHce YHUBEPCUTETCKUX H3/1aTeNbCTB),
TaK u 3JIEKTPOHHBIE BEpCUU
MEPUOJNYECKHUX U3JaHUuI 1o
pasnmuuHbiM  obnactssMm 3HaHumid. ObC
«JIAHb» MPENOCTABIISIET
10JIb30BATEIAM MOOUJIbHOE
npunoxenue st i0S um Android, B
KOTOPBIX HMHTETPUPOBAHbI OECIIaTHBIC
CEpBHUCHI JJII HE3pAYUX CTYAECHTOB U
CUHTE3aTOp PEUU.
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http://e.lanbook.com/

DJIEKTPOHHO - [IpunanyiexxHOCTD — DNEeKTPOHHBIC BEPCHH YICOHBIX U
OoubnuoreyHas cobctBennas PXTYVY. HayuyHbIX u31anuil asropos PXTVY no
cuctemallbI] Cchuika Ha cat ObC — Bcem OOIL.
PXTYVY um. http://lib.muctr.ru/
AN .MenneneeBa | Jloctymnais nmoias3oBaTenei
(na 6aze AUBC PXTY c¢ mo00ro koMmbroTepa.
«HpOucy)
HNndopmanuonno | [Ipunamie:xHOCTh CTOPOHHSSA. | DJEeKTpoHHas OubinoTexa
-CIIpaBOYHas PexBusutel forosopa ~O00 HOPMAaTUBHO-TEXHUYECKUX U3JIaHUN.
cucreMa «HHDPOPMIIPOEKT»,noroBo | Coxepxut 6onee 40000 HarmoHaIbHBIX
«TEXOKCIIEPT | p Ne 165-1126/mot1 O1MmapTta cranaproB u ap. HT/I.
» «Hopmbl, 2017 r.432240-00Ccplnka Ha
MpaBuIIa, caiit ObC —
CTaH/IapThI http://reforma.kodeks.ru/refor
Poccuny. ma/
o 31.12.2017 r.
KonnuectBo kiroueit — 5
JULEH3UN + JIOKaJIbHbBIN
JnocTyn ¢ KoMnsrorepos MBI
DneKTpoHHAas [IpuHaAIEKHOCTH — CTOPOHHSS B OB/l noctymHbl 37E€KTPOHHBIE
oubnmmorexa PexBusutel norosopa —PI'b, Bepcun  aumcceprauuii  Poccuiickon
JccepTarui noroBopNe 095/04/0-158 ot lNocynapctBenHO OMOIHOTEKHU:
(BBM). 29.09.2017 r. Cymma noroBopa | ¢ 1998 roma — mo cCHeNHaIbHOCTSM:
- 299130-00 "JKOHOMHUYECKHE HayKu',
Ccpuika Ha caiit 9bC — "lOpunuueckue Hayku'",
http://diss.rsl.ru/ "Tleqaroruyeckue HayKH" u
Jo0 31.06.2018 r. "Ilcuxonornueckue Hayku';
KomnuectBo xinroueit — 10 C 2004 roma - 10 BCEM
TUIEH3UH +(JIOKaTbHBIN CHELUATBHOCTSM, KPOME MEAMIUHBI U
nocrtyn u pacrnieyatkas UBIl). | dapmanuu;
¢ 2007 roma @ - o  BCEM
CHEIUATBLHOCTSM, BKJIIOYast pabOThI 1O
MeJMIMHE U hapMallnu.
N3narenscTBO [IpunagnexxHocts — ctopoHHsisi | Komneknuss — KypHajloB 1O BCEM
Wiley Horosop ¢ PODU —6/m (kax o0macTsiM 3HaHWH, B TOM YHCIE
TPaHTOIeP>KATEIH ) U3BECTHBIE JKypHAJIbl 1O  XHMHH,
[Tncemo PODU Ne 779 ot MAaTepUAIIOBEACHUIO, B3pbIBYATHIM
16.09.2016 BEILIECTBAM H JIp.
KonnuecTBo kitouent - 1ocTyn
1 ntonb3oBaresied PXTY 1o
ip-agpecaM HEOTpaHHYCH.
http://onlinelibrary.wiley.com/
10 31.12.2017 r.
DIIEKTPOHHBIE - [TonHoTekcToBas KOJUIEKIUS
pecypchl [IpuHa IeKHOCTD — CTOPOHHSS | DJIEKTPOHHBIX )KYPHAJIOB M3aTElIbCTBA
U3/1aTENbCTBA Horosop ¢ PODU —6/m (kax Springer 1O pa3IMYHBIM  OTPACIIAM

SpringerNature

TPAHTOIEPKATEIIN )

ITucemo PODU Ne 779
0116.09.2016

KonunuecTBo kimroueit - toctyn
g monb3oBaresied PXTY 1o
Ip-agpecaM HeOrpaHHYCH.

3HAHUM.

- [TonHoTekcToBbIe 85 KypHAJIOB
Nature Publishing Group

- Komnexmus Hay4HbIX
MIPOTOKOJIOB IO PA3JIMYHBIM OTPACISIM
3HaHuil Springer Protocols

160



http://lib.muctr.ru/
http://reforma.kodeks.ru/reforma/
http://reforma.kodeks.ru/reforma/
http://diss.rsl.ru/
http://onlinelibrary.wiley.com/

http://link.springer.com/

1o 31.12.2017 r.

- Konnexnus Hay4YHBIX
MaTepuaioB B OOJIACTH (U3UIECKUX
HAyK U  UHXUHUpUHTA  Springer
Materials  (The Landolt-Bornstein
Database)

- ITonHbIl OOCTYII K CTATHYECKUM
u JUHAMHAYECKUM CIIPaBOYHBIM
W3JIAaHUSM TI0 JTF000H Teme

- PedeparuBHas 6a3za maHHBIX IO
YUCTOM W MPUKIATHOM MaTeMaTHKe

ZbMATH

7 Royal Society of | [Ipunamiexunocts — croponssist | Komnekuust Bkiarodaer 44  kypHaia.
Chemistry JloroBop ¢ PODU —6/m (kak TemaTuka:opraHudeckas,
(Koponesckoe TPAHTOIEPKATEIIN ) aHATUTHYCCKas, (QU3NYECKas XHUMHS,
XUMHUYECKOE ITucemo PODU Ne 779 OHMOXUMHUS, BIIEKTPOXUMMSI,
0011eCTBO 0116.09.2016 XUMUYECKUE TEXHOJIOTHH.

KonunuecTBo kitouent - 1ocTyn
qutst mose3oBarened PXTY no
ip-agpecaM HEOTrpaHHUCH.
http://pubs.rsc.org/

no 31.12.2017 r.

8 9bC «HayuHo- [IpuHaIeKHOCTh — CTOPOHHSAS | DJIEKTPOHHBIEBEPCUN IEPUOANUECKUX U
JIEKTPOHHAs PexBusutel forosopa 000 HENEePUOANYECKUX U3TaHUMN 11O
oubnmmorexa «PYH3Bby, noroop Ne SU-28- | pa3nu4HbIM OTpaciisiM HAYKH
eLibrary.ruy. 11/20116-3 ot 26.12.16 .

Ccplika Ha calT —
http://elibrary.ru

Cymma noroopa -833 935-40
KonnuecTtBo kimrouent - toctyn
qutst mosp3oBarened PXTY nmo
ip-agpecaM HeOrpaHHUCH

1o 31.12.2017 r.

9 QUESTEL [Ipunannexxuocts — ctoponHsas | ORBIT ABIIAETCS r7100aIbHBIM

ORBIT PexBU3NTHICYONUIIEH3NOHHOTO | OTIEPATUBHO OOHOBIISIEMBIM MAaTEHTHBIM
norosopa —['TIHTB Poccun, IIOPTAJIOM, MO3BOJISIOIIM
Jorosop NeQUESTEL /130 oT | oCYIIECTBISATh OUCK B MEPEYHE 3a5IBOK
09 siuBaps 2017 rona. Ha IMaTeHTHI, MTOJTYyYEHHBIX,
Ccblka Ha caT — MPUOJIU3UTENBHO, 80-nmaTeHTHBIMH
http://www.questel.orbit.com YUPEXKACHUSMH B Pa3IMYHBIX CTpaHax
KonnuecTBo kimrouelt - 1ocTyn | MUpa U MIPEIOCTaBIEHHBIX TPAHTOB.
1 tonb3oBaresie PXTY 1o
ip-aapecam HeOrpaHUYEH
10 31.12.2017 r.

10 | American [IpunaniexxHOCTh — Komtekuusi>kypHanoB 1Mo XUMHHA U
Chemical Society | croponHsist XUMHYecKoi TexHonorunCore

PexkBU3NTHICYOIUIIEH3NOHHOTO
norosopa —['TIHTB Poccun,
Jorosop Ne ACS /130 ot
01.03.2017 r.

CchllIKa Ha caT —
http://www.acs.org/content/acs
/en.html

+u3garenscrBa American Chemical
Society
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KonnuecTBo kiroueit - noctyn
11 rmonb3oBareiied PXTY 1o
ip-aapecam HeOrpaHHUYEH

mo 31.12.2017 r.

11 [IpunaanexxHocTh — cTOpoHH:A | KoyekuspkypHanoB 10 TEXHUYECKUM
Americaninstitute | PekBU3UTHICYOIMIICH3HOHHOTO | U €CTECTBCHHBIM HayKaM HM3/IaTelIbCTBA
of Physics (AIP) | norosopa —I'TIHTB Poccun, AMEpPUKAaHCKOTO HHCTHTYyTa (U3UKH

Horosop Ne Science /130 ot (AIP)
01.04.2017 r.

Ccbuika Ha cailT —
http://scitation.aip.org/

KommyecTBo kintouen - 10CTyI

1 nmonb3oBareiied PXTY 1o
ip-agpecaM HeOrpaHUUCH

mo 31.12.2017 r.

12 | Science — [MpuHaIeKHOCTh — CTOPOHHSISL | SCIENCE — OJIMH U3 CaMbIX
HaY4HBIIDKypHall | PeKBU3UTHICYOIUIIEH3MOHHOIO | aBTOPUTETHBIX AMEPUKAHCKUX HAy4HO-
(anexTponnasBep | norosopa —['TIHTB Poccun, NONYJISAPHBIX KypHainoB. HoBoctn
custHay4yHO#Oa3el | JoroBop Ne Science /130 ot HAyKU U TEXHUKHU, IEPEIOBbIE
naHHeIxSCIENCE | 01.08.2017 1. TEXHOJIOTHH, TOCTHKEHUS IIporpecca,
ONLINE- Ccbuika Ha cailT — 00CYX/IeHUE aKTyaJIbHBIX NPO0JIEM U
SCIENCE NOW) | http://www.sciencemag.org/ MHOTO€ JIpyroe.

KoMnanuu The KonnyectBo kitoueit - nocryn

American st nonp3osareneid PXTY no

Accociation for ip-azipecaM HeOrpaHUYCH

Advancement of | 10 31.12.2017 1.

Science

13 | Scopus [TpuHaaeXHOCTD CTOPOHHSIST | MyJIbTHIUCIUTUTMHAPHAS

PexBusnTel forosopa — pedepaTrBHas 1 HaAyKOMETpUUECKas
I'TIHTB, cybnuiieH3nOHHBIH 0asza mauaeixusaarenbctsa ELSEVIER
noroBopNe Scopus/076 ot
20.06.2016 1.
Ccpuika Ha cailT —
http://www.scopus.com.
KonnuecTBo kimrouen - 1octyn
Ut mosb3oBarened PXTY nmo
ip-agpecaM HeOrpaHUUYCH
10 31.12.2017 r.

14 | Pecypch [IpuHanne:xHOCTh CTOPOHHASA | OTKPBIT JOCTYI K pecypcam:
MeXIyHapoaHOH | PekBU3UTHI JOoroBopa — WEB of SCIENCE - pedepatuBHas u
KOMIIaHUH I'TIHTB, cyOnuieH3uoHHbII HayKoMeTpHuueckas 6a3a JaHHBIX.

ClarivateAnalytic
S

noroBopNeWo0S/1035 ot
01.04.2017 r.

CcrlIKa Ha caiiT —
http://apps.webofknowledge.co
m/WQOS_GeneralSearch_input.
do?product=WOS&search_mo
de=GeneralSearch&SID=R1lj2
TUYmdd7bUatOlJ&preference
sSaved=

KonuuectBo kitoyeit - qoctyn
g monb3oBarenied PXTY 1o

MEDLINE - pedepatuBHas 6a3za
JAHHBIX 10 MEJIUIIHE.
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ip-aapecam HeOrpaHUYEH
10 31.12.2017 r.

15

CrnpaBouHo- [TpunannexxHocts croponHsisi | ['apant — CIIPaBOYHO-TIPaBOBast
npaBoBasicucteMa | PekBusuthl gjorosopa- Ne31- cucTema 1o 3aKOHOJATENIbCTBY
“I"'apanT» 393y-223/2015 ot 01.06.2017r. | Poccuiickoit deaepanum.

CchlIka Ha caiT —
http://www.garant.ru/

Cymma norosopa -512000-00
KonnuecTBo kiroueit - foctyn
11 rmonb3oBareiied PXTY 1o
ip-agpecam 10 01.06.2018 1.

5.4 KoHTpPOJIb KauecTBa OCBOEHHsI MPorpaMmMbl 0akanaBpuaTa. OueHo4YHbIe CpeaCcTBA

KoHTposib kauecTBa OCBOEHHUsI NMporpamMmbl OakajlaBpuaTa BKJIIOYAET B ce0S TEKYIIMi
KOHTPOJIb yCIIEBAEMOCTH, MPOMEXKYTOUYHYI0O M UTOrOBYIO (TOCYJapCTBEHHYIO MTOTOBYIO)
aTTECTAIUIO0 00YYaIOIIUXCSI.

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOECIEeUMBaeT OLICHUBAHHME XOJa OCBOCHHS
JUCLUIUIMH M TPOXOXKACHMSI MpPaKTUK, I[POMEKYTOUYHAsl aTTecTalus OOydaroIuxcs —
OIICHMBAHHE TMPOMEKYTOYHBIX U OKOHUYATENBHBIX PE3YyJIbTaTOB OOYYEHHsS MO IUCIUILIMHAM,
MIPOXOKICHUSI IPAKTHUK, BBITIOJIHEHUSI HAYYHBIX UCCIICTOBAHUM.

[lepeueHb OLIEHOYHBIX CPENICTB BKIIOYAIOT: KOHTPOJIbHBIE BOIPOCH U TUIIOBBIC 3aJaHUS
JUTSL IPAKTUYECKUX 3aHATHM, KOHTPOJIBHBIX paboT, 3a4ETOB U 9K3aMEHOB, IPUMEPHYIO TEMATUKY
pedeparoB, KypCOBBIX pabOT; HHbIE (QOPMBI KOHTPOJS, IO3BOJSIONIME OICHUTHh CTENEHb
c(hOpMUPOBAHHOCTH KOMIIETeHIIMM oOy4atomuxcsi. OIEHOYHBIE CpEJCTBAa MPEICTaBICHBI B
pabounx mporpammax TUCIHILTUH.

l'ocynapcTBeHHass uTOroBasi aTTecTalus OOydarollerocs SBIsSETCS 00sA3aTeIbHOU U
OCYIIECTBIISIETCS  TOCII€ OCBOEHHUS TMporpaMMbl OakajmaBpuara B IOJTHOM  OObeMe.
['ocynapcTBeHHass WTOroBasi arTecTalus BKIIOYAET TMOATOTOBKY M 3alllUTy BBITYCKHOU
KBAJTM(PHUKAIIMOHHOHN paboThI.

6 PaGouue nporpaMmMbl AU CHMILIUH

Pabouue mporpamMmbl JUCIUILTUH:

WNHOCTpaHHBIN S3bIK

dunocodus

Hcropus

duzndeckas KyabTypa U CIIOpT

Marematuka

WNudopmaruka

®dusnka

OO0mas u HeopraHu4decKasi XUMUs

. Opranundeckasi XumMus

10. dusnueckast Xumust

11. KonnonaHast XuMmust

12. Ananutudeckast XuMusi U PU3NKO-XUMHUYECKHUE METOIbI aHAIIH3A
13. UmxenepHas rpaduka

14. be3onacHOCTh )KU3HEACATEIHLHOCTH

15. [Ipomecchl u anmapaThl XUMUYECKON TEXHOJIOTUH

16. Obmras XuMHUYECKasi TEXHOJIOTUS

17. Cuctembl ynpaBieHHs] XUMUKO-TEXHOJIOTUYECKUMH MPOIIECCaMU
18. OcHOBBI 5KOHOMUKH U YIPABJICHUS POU3BOJICTBOM

©CoNoR~WNE
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19.
20.

21.
22.

23.

24.
25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,

45.
46.
47.

48.

49.
50.
51.
52.
53.
54.
55.
. UHopmaniioHHbIe TEXHOJIOTH B XUMHUU
S7.
58.
59.

56

IIpaBoBeneHnEe B OXpaHE OKPYXKAIOUIEH Cpenbl W pPalMOHAIBHOM HCIOJIb30BAHUU
IIPUPOJHBIX PECYPCOB

Teopus BEpOATHOCTEN U MaTeMaTU4YeCKas CTATUCTUKA B OXPAHE OKPYXKaloLeH Cpenbl U
palMOHaIbHOM UCIIOJIB30BaHUU IPUPOJHBIX PECYPCOB

HaueprarenbHas reomerpus

MarepuanoBeJjeHue M 3allUTa OT KOPPO3UU Ul SHEPro- U pecypcocOeperarnmx
MPOLECCOB XUMUYECKOW TEXHOJIOTUH

MoznenpoBaHue XHUMHMKO-TEXHOJIOTMYECKHX IPOLIECCOB JUIsl OXpaHbl OKPYKAIOLIEH
CpeJibl U PALIMOHAIIBHOI'O UCIIOIb30BAaHUS IIPUPOJHBIX PECYPCOB

Opranuyeckast XUMHs U IPOOJIEMBI OKPY>KarOLIeH cpe/ibl

JIaGopaTopHBIi MPAKTUKYM 110 OPTAHHYECKON XUMUHU

JIaGopatopHble pPabOTBl 1O (U3MYECKOW XHUMHUHM IPOLECCOB C HCIOIb30BAHUEM
IIPUPOJIHBIX PECYPCOB

JIaGopaTopHBbIif IPAKTUKYM I10 ITPOLIECCaM U araparaM XUMHYECKOW TeXHOJIOTHH
[IpoekTupoBaHue MPOLIECCOB U ANNIapaTOB XMMUUYECKON TEXHOJIOTUN

DNEKTPOTEXHUKA U TPOMBILITICHHAS SJIEKTPOHUKA

OO61was ’Ko0JI0THA

OCHOBBI TOKCHKOJIOTUU

[IpombliieHHAast 3KOJIOTUSI OCHOBHBIX XUMUYECKUX ITPOU3BOJICTB

TexHuKa 3aIUThl OKPYXKaKOIIEH CpeIbl

DKOHOMMKA Y IPOTHO3UPOBAHUE IPOMBILUIEHHOTO PUPOIOII0Ib30BAHUS

OCHOBBI MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUH

DKOJOTU4YECKHIT MOHUTOPUHT

XUMUS OKPYKAIOIIEN CpeJIbl

DNEeKTUBHbIE TUCIUILIMHBI 110 PU3NYECKON KYIbTYpE U CIIOPTY

DU3NKO-XUMUYECKUE OCHOBBI ITPOLIECCOB C UCIIOJIB30BAHNEM IIPUPOIHBIX PECYPCOB
XuMuyeckasi KHHETHKa OCHOBHBIX IPOIIECOB € UCIOIb30BAaHUEM MPUPOTHBIX PECYPCOB
WNHcTpyMEeHTalIBHBIE METOABI XMMHYECKOIO aHalIM3a B OXPAaHE OKPYXKAIOIIEH Cpenbl U
PalMOHATILHOM HCII0JIb30BAaHUU IIPUPOJIHBIX PECYPCOB

JloTIOJIHUTENBHBIE TJIaBBl AHAIWTUYECKOM XHMHH B OXpaHE OKpYXKarolleW cpensl U
PalMOHATILHOM HCIIOJIb30BAaHUU IIPUPOJIHBIX PECYPCOB

BoeruncnuTenbHas MaTemMaTHKa JUIsl OXpaHbl OKPYXKaroIleW Cpelbl U PAlMOHAIBHOIO
MCIIOJIb30BaHUsl IPUPOJIHBIX PECYPCOB

JluckpeTHass MaTeMaTHKa B OXpaHE OKpY)KaoIled cpeasl M pallOHaIbHOM
MCIIOJIb30BaHUU MPUPOTHBIX PECYPCOB

OCHOBBI MEHEIKMEHTA U MAPKETHHTA

OCHOBBI TEXHUYECKOTO PETYJIIMPOBAHUS U YIIPABICHHS KAU€CTBOM

[IpuknanHas MexaHUKa B OXpaHE OKPYXKAIOIIEH CPebl U PallMOHAIBHOM HCIIOJIb30BAHNN
MIPUPOJIHBIX PECYPCOB

TexHnueckass MexaHMKa B OXpaHE OKpYXaloUlel cpeasl M PalMOHAIBHOM
MCIIOJIb30BaHUU PUPOJIHBIX PECYPCOB

buonorus

OKoJorus

Hayxwu o 3emiie

I'eoskonorus

buoxumus

buonornueckas xumus

CoBpeMeHHbIE METO/Ibl TIOUCKA M 00pabOTKH HayYHO-TEXHUYECKOH nH(popMauu

OcHOBEI MMPOCKTUPOBAHUA U DKOJIOTMYCCKAA SKCIICPTHU3a

O1nieHKa BO3JICHCTBUA Ha OKPYKAIOIIYIO CPEY
Meroasl XUMUYECKOTO MOHUTOPHUHIA OKPYXKAIOLIEH CPEebl
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60. MeTo/1bpI OLIEHKH Ka4eCTBA OKPYKAIOILEH Cpe/ibl

61. TexHOoNMOrMM MMHUMHU3AMK AHTPOIIOI'€HHOT'O BO3AECHUCTBHS HAa OKPYXKAIOIILYIO Cpey
62. MeTo bl OYMCTKH CTOYHBIX BOJI M Ta30BO3YIITHBIX BEIOPOCOB

63. IlepeBo; Hay4UHO-TEXHUYECKO JTUTEpaTyphbl

64. I'paxxnanckas 3aInTa B Ype3BHIYAHHBIX CUTYAITUSIX

Paboune nporpaMMbl MPaKTHK:
1.IIpakTrKa 10 MOJYy4YEHUIO MEPBUYHBIX MPOPECCHOHATFHBIX YMEHUN U HABBIKOB
2.IlpakTika TO TOJYYEHUIO NPOPECCHOHATBHBIX YMEHHH W OmbITa Npo(hecCHOHAIbHOM
paboThI
3.IIpexmurioMHas mpakTHKa

Pabouas nporpamma:
Hay4Ho-Hccie1oBaTenbckoi paboThl

Pabouas nporpamMma
[ocynapcTBEeHHON UTOTOBOM aTTecTayy (3alluTa BBITYCKHON KBATU(PUKAIIMOHHON pabOThI)

Bxomsammx B OOIl mo wanpaenenuto moaroroBku 18.03.02 DHepro- u pecypcocOeperarorime
IPOIECChl B XUMHUYECKOW TEXHOJIOTUH, HeYTEXUMHUH M OuoTexHojoruu, mnpoduiab «Oxpana
OKpY’KaloIIeH Cpe/ibl U PalMOHAIBHOE HCIIOIB30BaHUE MPHUPOIHBIX PECYPCOBY, BBIMOJIHECHBI B
BUJIC OT/ICNIbHBIX IOKYMEHTOB, SIBJISFOLIUXCSI HEOTheMJIeMoii YacThio ganHoi OOII.

7 OueHOYHbIe MATEPHAJIBI

OneHoyHbIe MaTepUaIbl IO TUCIUTLIMHAM:
1.MHocTpaHHbIN A3bIK
2.@unocodpus
3.Uctopus
4.Dusnueckas KynbTypa U CIIOPT
5.Maremaruka
6.Mudopmaruka
7.®usnka
8.001mas 1 HeopraHuyecKas XUMHUS
9.0prannyeckasi XUMHS
10.Dusnyeckas XUMH
11.Komnouanasa XuMus
12. Ananutndeckast XuMus 1 GU3NKO-XUMUYECKUE METOBI aHAIIN3a
13.MmkenepHas rpaduka
14.be30macHOCTh JKU3HEAEATECILHOCTH
15.I1poniecch! u anmapaTbl XUMUYECKON TEXHOIOTHH
16.001as xuMru4YecKast TEXHOJIOTHS
17.CucteMbl yIIpaBJICHHS XUMHKO-TEXHOJOTUICCKIMH ITPOIIeCCaMu
18.OcHOBBI SKOHOMHKH M YIPABIECHUS TPOU3BOJICTBOM
19.TlpaBoBeicHHEe B OXpaHE OKPYXKAIOMIEH Cpeasl W PalMOHATBHOM HCIOJIb30BaHUU
MPUPOJIHBIX PECYPCOB
20.Teopust BeposATHOCTEH M MaTeMaTHUYeCKasl CTATHCTUKA B OXpaHE OKPYXKAIOMIEH Cpelbl U
parroHaIbHOM UCTIOIB30BAHUU MPUPOTHBIX PECYPCOB
21.HaueprarenbHasi TeOMETPHSI
22 MarepualloBeICHHE U 3allluTa OT KOPPO3WH IS DHEPro- M PecypcocOeperaronimx
MPOIIECCOB XUMUUYECKON TEXHOJIOTUH
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23.MonenupoBaHue XUMHKO-TEXHOJOTHUECKUX MPOIECCOB Ui OXPaHbl OKpPY)KarowlleH
Cpelbl U PAllMOHAIBHOTO UCTIOJIB30BAaHUS MPUPOTHBIX PECYPCOB

24.0Oprannyeckasi XuMUs 1 IpoOJIEMBbI OKPYXKAFOIEH cpeibl

25.JIabopaTopHBIi MPAKTUKYM IO OPTaHUYECKOW XUMUH

26.J1abopatopHbie pabOThl MO (PHU3UUECKOW XUMHUHM TPOIECCOB C HCIOIb30BAHUEM
IPUPOJIHBIX PECYPCOB

27.J1abopaTOpHBII MPAKTHKYM T10 MPOLIECCaM U anaparaM XUMHUYECKO TeXHOJIOTUI
28.IIpoexTupoBaHrEe IPOLECCOB U alNapaTOB XUMUYECKONU TEXHOIOTHH

29.D5eKTpOTEeXHUKA U TPOMBIIIIICHHAS JIEKTPOHUKA

30.00mas sxoJIorusg

31.OcHOBBI TOKCHKOJIOTUH

32.I1poMbllIeHHAs SKOJIOTHSI OCHOBHBIX XUMUYECKHX MTPOU3BOJICTB

33.TexHuKa 3aLIUTHI OKPYKAIOLIEH Cpe/Ibl

34.OKOHOMUKA ¥ POTHO3UPOBAHKE IPOMBIIIJICHHOTO IPUPOIOTIOIH30BAHUS

35.0CcHOBBI MUKPOOHOJIOTUN ¥ OMOTEXHOJIOTUN

36.OK0JI0THYeCKIil MOHUTOPUHT

37.XuMust OKpyKaromien cpebl

38.01eKTUBHBIE TUCIUILIMHBI 110 (PU3NYECKOU KYIBTYPE U CIIOPTY

39.Du3HKO-XUMUYECKHE OCHOBBI MTPOIECCOB C UCIIOIB30BAHUEM IPHUPOIHBIX PECYPCOB
40.Xumuueckasi KHHETHKA OCHOBHBIX MPOIIECOB C HCIIOIb30BAHUEM IIPUPOIHBIX PECYPCOB

41 . lHCTpyMEHTANIbHBIE METOAbl XMMHUYECKOTO aHallu3a B OXpaHE OKpYXKAloUled cpelapl U
paloHaIbHOM UCHIOIB30BAaHUU MPUPOIHBIX PECYPCOB

42 JIoTIONHUTENbHBIE TJIaBbl AaHAJUTHYECKOW XUMHHM B OXpaHE OKPYXaIOUIeW cpenbl U
paloHaIbHOM UCHIOIB30BAaHUH MPUPOIHBIX PECYPCOB

43.BerynicnuTeNbHAas MaTeMaTUKa Il OXPaHBl OKPYKAIOMIeW Cpeasl W PalMOHAIBHOTO
UCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB

44 JluckpeTHass MaTeMaTWKa B OXpaHE OKpYXKAaromled Ccpeabl W PalMOHAIBHOM
UCIIOJIb30BaHUU MTPUPOJTHBIX PECYPCOB

45.0CHOBBI MEHEKMEHTA U MAapKETHHTa

46.OCHOBBI TEXHUUECKOTO PETYIMPOBAHUS U YIIPABJICHUS KaUeCTBOM

47 IlpukiagHas MEXaHUKA B OXpaHE OKPYXKArOIIEH Cpelbl U PallMOHAITBHOM HCIIOJIb30BaHUH
IPUPOHBIX PECYPCOB

48.TexHnueckasi MEXaHHKA B OXpaHE OKPY)KAIOIIEH Cpellbl U PallHOHAIEHOM HCTIOJIh30BAHUT
HOPUPOHBIX PECYPCOB

49.Bbuosorus

50.2komnorus

51.Hayku o 3emie

52.I'eoakomnorus

53.buoxumus

54 . buonoruyeckas XUMHS

55.CoBpeMeHHbIe METO/IbI TOMCKA U 00pabOTKH HAYYHO-TEXHUUYECKON HHpOopMauu
56.MH(popMaIiiOHHBIE TEXHOJIOTH B XUMHHU

57.OCHOBBI POEKTUPOBAHUS U SKOJIOTHYECKAs! IKCIIePTH3a

58.01meHKa BO3ACHCTBUS HA OKPYKAIOIIYIO CPEIy

59.MeTo1pI XUMHUYECKOTO MOHHTOPHHTA OKPYKAIOIIEH CpeIbl

60.MeTo/1bI OLIEHKH KauecTBa OKPY>KatoIei cpe/ibl

61.TexHOJIOTHH MUHHUMH3AITUN aHTPOIIOTCHHOTO BO3ICHCTBHSI Ha OKPY)KAIOIIIYIO CPETy

62. MeTobl OYMCTKU CTOYHBIX BOJ] M Ta30BO3AYIIHBIX BHIOPOCOB

63. [lepeBo1 HAYYHO-TEXHUYECKOH JIUTEPATYPhI

64.I'paskqaHCcKas 3alIUTa B YpE3BBIYANHBIX CHTYAIUSIX

65. [IpakTrKa MO MOJYYSHUIO IEPBUYHBIX TPOPECCUOHATBHBIX YMEHHUI 1 HABBIKOB
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66.IIpakTHKa MO TONXYYEHHUIO NPOPECCHOHATBHBIX YMEHHUIH M OmbITa MPO(EecCHOHATBHOM
paboThI

67.1lpenauniuomHast mpaKkTuKa

68.HayuHo-uccnemnoBarenbckas padboTa

69. T'ocynmapcTBeHHON HWTOrOBOM arrecTaruu (3alMTa BBITYCKHOW KBaTU(UKAIMOHHON
paboThI)

Bxomsammx B OOII mo wampasnenuto noarotoBku 18.03.02 Duepro- u pecypcocbdeperaroniye
MPOIECCHl B XUMHUYECKOW TEXHOJOTUHU, HEPTEXUMUU U OHOTeXHONornu, mpodpmib «OxpaHa
OKpY’KalolIie Cpe/ibl U PalMOHAIBHOE WCIOIB30BaHUE MPHUPOIHBIX PECYPCOBY, BBITIOJIHEHBI B
BUJIE OTACIBHBIX JOKYMEHTOB, SIBIISIOIIUXCSI HEOThbeMJIieMol YacThio nanHoi OOIL.

8 MeToanuyecKue MaTepHaJbl 10 ITUCHUIIJINHAM

MeTtoanyeckre MaTepralIbl O JUCIUTUIAHAM:
1.MlHoCcTpaHHBIN S3BIK
2.@unocodust
3.Uctopus
4.duznyeckas KyJabTypa U CIIOpT
5.Marematuka
6.Mudopmarnka
7.®Ou3uka
8.00m1ast 1 HeOpraHMYECKask XUMHSI
9.0prannyeckasi XuMHus
10.Dusnueckass XUMHUS
11.Komnouanasa XuMus
12. Ananutiaeckast XuMus 1 (QU3NKO-XUMHUECKUE METO/IbI aHATTN3a
13.UnxenepHas rpaduxa
14.be3onacHOCTb KU3HEEATEIBHOCTH
15.1Tponecchl 1 anmapaTbl XUMHUECKOW TEXHOJIOTHU
16.00mas xuMuyecKast TEXHOJIOTHS
17.Cucremsl ynpaBiaeHHs XUMUKO-TEXHOJIOIMYECKHMMHU IPOIlecCaMU
18.0cHOBBI S5KOHOMUKH ¥ YIIPABJICHUS TIPOU3BOJICTBOM
19.IlpaBoBeieHnEe B OXpaHE OKpYKaloIIed cpeAbl M pPalMOHAIBHOM MCIOJIb30BaHUU
IPUPOHBIX PECYPCOB
20.Teopust BEpOSTHOCTEH W MaTeMaTHYeCKas CTAaTUCTHKA B OXpaHE OKpPY’Kalolle cpelbl U
paIMOHAIFHOM HCIIOJIb30BaHUH TPUPOIHBIX PECYpPCOB
21.HauepTrarenbHasi TeOMETPUS
22 MarepualloBe/ICHHEC W 3allluTa OT KOPPO3WH JUIS DHEPro- M pecypcocOeperaronmx
IPOIIECCOB XUMHUECKOW TEXHOJIOTHH
23.MonenupoBaHue XUMHKO-TEXHOJOTHUECKUX TPOIECCOB JUII OXPAaHBl OKpPY)KaoIIeH
CpeZibl M pallMOHAILHOIO UCIIOJIb30BAaHUS IPUPOTHBIX PECYPCOB
24.0Oprannyeckasi XuMUs 1 TPOOJIEMBI OKPYKAFOTIEH cpeIbl
25.J]abopaTopHbIil IPAKTUKYM 110 OPraHUYECKOW XUMUU
26.J1abopaTopHble pabOTBI 1O (PHU3UYIECKOW XUMHUH TIPOIECCOB C HCIOIB30BAHUEM
HNPUPOHBIX PECYPCOB
27.J1abopaTOpHBII MPAKTHKYM II0 TIPOIIECCaM U armaparaM XUMHUIECKOH TEXHOJIOTHU
28.1IpoexkTupoBaHue MPOIECCOB U aMapaTOB XUMHUYECKOH TEXHOJIOTUU
29.051eKTPOTEXHUKA U TTPOMBITINICHHASI SJIEKTPOHUKA
30.00mmas sKomorus
31.OcHOBBI TOKCUKOJIOTUU
32.IIpoMbINUTIEHHAs 3KOJIOTHS OCHOBHBIX XMMUYECKHUX IPOU3BO/ICTB
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33.TexHuKa 3aLIUTHI OKPYKAIOLIEH Cpe/Ibl

34.9K0OHOMHKA U IIPOrHO3UPOBAHHE IPOMBIIIIICHHOTO TPUPOJI0NI0JIb30BAHMS

35.0CcHOBBI MUKPOOHOJIOTUU U OUOTEXHOJIOTUN

36.9K0I0TrHYeCKUii MOHUTOPUHT

37.Xumust OKpyKaroIen cpesl

38.051eKTUBHBIE AUCHUIUIUHBI 10 (U3NYECKOH KYIbTYpE U CIOPTY

39.Du3UKO-XUMUYECKUE OCHOBBI MTPOIIECCOB C UCTIOIB30BAHUEM MPUPOIHBIX PECYPCOB
40.XuMunyeckas KUHETHKAa OCHOBHBIX IIPOLIECOB C UCIIOJIb30BaHUEM IPUPOIHBIX PECYPCOB
41.IHCTpyMEHTAIIbHBIE METOAbl XMMHUYECKOTO aHalli3a B OXpaHE OKPYXKAIOUIEH cpelbpl U
paLMOHAIBHOM HMCII0JIb30BaHUH IPUPOIAHBIX PECYPCOB

42 ]JlomioNHUTENbHBIE TJIAaBbl AHAJUTHYECKOW XUMHHM B OXpaHE OKpYXKAloIIeH Cpelasl |
paLMOHAIBHOM HMCII0JIb30BaHUH IPUPOIAHBIX PECYPCOB

43.BpryricnuTeNbHas MaTeMaTUKa I OXPaHbl OKpPYKAIOUIeW Cpeapl W PaluOHAIBHOTO
UCIIOJIb30BaHUS PUPOIHBIX PECYPCOB

44 JluckperHass MaTeMaThKa B OXpaHE OKpY)KawoIled Ccpeapl U palloHaIbHOM
UCIIOJIb30BaHUU ITPUPOJIHBIX PECYPCOB

45.0CHOBBI MEHEKMEHTA U MApKETHHTa

46.0OCHOBBI TEXHUUECKOTO PETYJIMPOBAHUS U YIIPABJICHUS KaUeCTBOM

47 IlpuxnagHas MEXaHUKA B OXpaHE OKPY)KAIOILIEH cpeibl U PAllMOHAIILHOM HCIIOJIb30BaHUU
HIPUPOIHBIX PECYPCOB

48.Texanueckasi MEXaHHKA B OXpaHe OKPYKAIOIIEH CPe/ibl U pallMOHAIbLHOM UCTIOIb30BAHUH
HIPUPOIHBIX PECYPCOB

49 . buonorus

50.9konorus

51.Hayku o 3emie

52.I'eoskonorus

53.buoxumust

54 .buonoruyeckas XuMHsI

55.CoBpeMeHHbIE METO/IbI TOMCKA U 00pabOTKH HAYYHO-TEXHUUYECKON NHpOopMauu
56.1H}popMaMOHHbBIE TEXHOJIOIU B XUMUHU

57.OCHOBBI POEKTUPOBAHUS U SKOJIOTHYECKAs! KCIIEPTH3a

58.01eHKa BO3JCHCTBHS Ha OKPYKAIOIIYIO CPEey

59.MeTo1pI XUMHUYECKOTO MOHHTOPUHTA OKPYXKAIOMIEH CpeIbl

60.MeTo/1bI OLIEHKH KauecTBa OKPY>KatoIeH cpe/ibl

61.TexHOIOTHY MUHHUMH3AITUN AaHTPOTIOTCHHOTO BO3ICHCTBHSI HA OKPYKAIOIIYIO CPEeIy

62. MeTobl OUMCTKU CTOYHBIX BOJ M Fa30BO3/YIIHBIX BEIOPOCOB

63. [lepeBor HAYYHO-TEXHHUECKON JIUTEPATYPHI

64.I'paxkaHckas 3aluTa B Ype3BbIUANHBIX CUTYAIHIX

65.1IpakTHKa 10 MOTyYEHHIO MTEPBHYHBIX MPO(HECCHOHAIBHBIX YMEHUN 1 HABBIKOB
66.IIpakTHKa MO TOJXYYEHUIO NPOPECCHOHATBHBIX YMEHUH M OmbITa Mpo(ecCHOHAIbHON
paboTHI

67.1IpenaunuomHast mpakTUKa

68.HayuHo-uccnenoBarenbckas padboTa

69. T'ocymapcTBeHHOM HUTOroBOM arrectanuu (3amuTa BBITYCKHON KBalM(UKAMOHHON
paboThI)

Bxomsamux B OOIl mo HampaBneHuto moAaroToBku moarotoBku 18.03.02 Duepro- u
pecypcocOeperaroIime mporecchl B XUMUYECKOW TEXHOJIOTUH, He(hTEXUMHUHU W OMOTEXHOJIOTHH,
npodpuas «OxpaHa OKpYXKArOIICH Cpeasl W PalMOHAIBHOE HCIIONB30BAHUE IPUPOTHBIX

pGCprOB», BBIITOJIHCHBI B BUJIC OTACJIBHBIX I[OKYMGHTOB, ABJISIIOIIIUXCS HGOT’bCMHGMOﬁ 4acCTbHO
nagaou OOIL.
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npogune «Oxpana okp

[puioxkenust
Mampuya KomnemeHnyuil no HanpaegieHuo N002omosxku mazucmpos 18.03.02 Inepzo- u pecpcocoepezaroujue npoyeccol € XUuMu4ecKoil mexHono2uu,

Hegpmexumuu u OUOMEXHON0ZUU
yacaroueii cpedvl U payuoOHAIbHOE UCHOIb308AHUE NPUPOOHBIX PECYPCO8)

Oo6urenpodec
OOuIeKyIBTYpHBIC CHOHAJTb- [podeccronanbHbIC
HaumeHnoBanue KomnereHunu HbIC
JHCHHILIHHEL Slalelsiele|s|2(2 |||z (a2 Slele/n||2]3]2|S
2lx 2 g g g g | 2| BB B | ¥ | ¥ |2 | 2|2 |2 |2\l
O|o0|0C|O0|OC0|O0O|O|OC|QC |85 |3|3|F|FIFIEIEF|IE|IEFEIE|IE|IE|IE|E
WMHocTpaHHBIN A3bIK +
Dunocodus + +
Hcropus + +
Pusnyeckas KyJbTypa U CIOPT + | +
Maremaruka +
Wudopmaruka +
Dusnka + +
a OO611ast ¥ HeopraHudecKas XUMHUs + | +
§ Opranuueckas XuMHs + | + + |+
; dusnueckas XuMus + +
% Konmonnnas xumust + | +
L§ AHanuTHYecKasi XUMHA U QU3UKO-XUMHUYECKIE + |+
METO/IbI AaHATH3a
WmxenepHas rpaduka + +
be3onacHOCTh KU3HEACATEILHOCTH + + | + + +
Iporiecch U anmapaThl XUMHUYECKOH N .
TEXHOJIOTHH
O01ast XUMHYECKAst TEXHOJIOTHS + +
CHCTEeMBI YIPaBICHUS XUMHKO- + +
TEXHOJIOTHYECKUMH MTPOIECCAMHU
OCHOBBI PKOHOMHKH U YIIPABICHUS 4 N
é " MIPOU3BOJICTBOM
g EE IIpaBoBeneHUE B OXpaHE OKPYIKAIOIICH CPEeIbl U
S| £ E | pauHoHaJIbHOM MCIOJIb30BAHHH IPUPOLHBIX + +
E %E pecypcoB _
g 2 3 Teopus BeposSTHOCTEH M MaTeMaTHIECKas
§ & & | cTaTcTHKa B OXpaHe OKpYKalolleH cpesibl 1 N +
faa) palMOHATILHOM HCIIOJIB30BAHUH MPUPOTHBIX
pecypcoB
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HaqepTaTenLHaﬁ reoMeTpusd

BapI/IaTI/IBHa}I 4acThb

OO0s3aTelIbHbIE JUCHHUIIIINHBI

MarepuanoBeieHHe U 3aIllUTa OT KOPPO3UH ISt
9HEPro- U pecypcocOeperaroninx mporeccon
XMUMHUYECKON TEXHOJIOTHH

MOHCJ’II/IpOBaHI/Ie XUMHKO-TCXHOJIOTHYCCKHUX

MPOLIECCOB ISl OXPaHbl OKPYKAIOIIEH Cpesibl U +
PanHoOHAIBHOTO UCIIOIb30BaHMS IIPHPOIHBIX

pecypcoB

Opraandeckast XUMHAS U TIPOOIIEMBI +
OKpYXKaloIeH cpepl

JlabopaTopHBIiA IPaKTUKYM IO OPTaHUIECKOIH +
XUMUH

JlabopaTopHBIe pabOTHI IO GU3NIECKOI XUMHN

MPOLIECCOB C MCIOIB30BAHUEM PUPOTHBIX +
pecypcoB

JlaGopaTopHBIil MPAKTHUKYM IO IIpoLieccaM 1 +
annapaTaM XMMHUYeCKOH TeXHOJIOTUU

IIpoexTupoBaHue MPOIECCOB U allllapaToB +

XUMHUYECKOH TEXHOJIOTHHU

DNEeKTPOTEXHUKA U IPOMBIIIIICHHAS
JIEKTPOHHKA

OO01ast 3K0Ja0Tus

OCHOBBI TOKCHUKOJIOTHI

HpOMI)IHIHeHHaSI 9KOJIOTHA OCHOBHBIX
XUMHUYCCKHUX MMPONU3BOJICTB

TexHUKa 3alUThl OKPYKAIOLIEH Cpebl

DKOHOMHKA 1 MNPOrHO3MpPOBaHUC
IMIPOMBIIJICHHOT'O IMTPUPOJ0I0JIb30BaHUSA

OCHOBEI MI/IKp06I/IOJIOFI/II/I 1 OMOTEXHOJIOTUU

OKOIOTHYECKUH MOHUTOPHHT

Xumust OKpyKarouen cpeaslt

DJIeKTUBHBIE NCIUTUIMHEI 110 (HPU3NUECKOI
KyJbTYpPE U CIOPTY

Jucuurim

HBI 110

BEIOOpY

DU3UKO-XUMHUECKHUE OCHOBBI IMPOIIECCOB C
KCII0JIb30BaHNEM IPUPOJHBIX PECYPCOB

Xumudeckasi KHHETHKA OCHOBHBIX IIPOIIECOB C
HCIIOJIE30BaHUEM PUPOIHBIX PECYPCOB

I/IHCprMeHTaHBHHC MCTObI XUMHYCCKOI'O

170




aHalin3a B OXpaHC 0pr>1<alome171 Cpeabl 1
paiuOHaJIbHOM HUCIIOJIb30BAHUU NPUPOJAHBIX

pecypcoB

BapI/IaTI/IBHa}I qacThb

JIMCHUIUINHBI 110 BRIGOPY

JlomoTHUTENbHBIE TIaBbl aHATUTUYECKOH
XHUMHMH B OXpaHE OKpY’Karollel cpeabl U
panroOHAIBLHOM HCITIOIb30BaHUHU MTPHUPOIHBIX

pecypcoB

BrruucnurensHas MaTeMaTHKa AJIST OXPaHbI
OKpYXKaIOIIeH Cpelbl U paliOHAIEHOTO
MCTIOIb30BaHMS IPHPOJHBIX PECYPCOB

JluckpeTHas MaTeMaTHKa B OXpaHe
OKpYXKaIOIIeH Cpelbl U palOHAIEHOM
WCTIOJIb30BaHHUHU TPHPOAHBIX PECYPCOB

OCHOBBI MCHC/PKMCHTA U MApKCTHUHI'A

OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS U
yIPpaBJIEHUs] KAYECTBOM

IIpuknanHas MeXaHUKa B OXpaHe OKpY>Karoien
Cpelsl M palliOHaIbHOM HCIOJIB30BAHUN
IIPUPOAHBIX PECYPCOB

TexHnueckass MEXaHHKa B OXpaHe OKPY’KaloIIen
Cpelsl ¥ palloHaIbHOM HCIOJIB30BAHUT
MIPUPOAHBIX PECYPCOB

Buonorus

DKOJIOTHS

Hayxku o 3emue

I'eoskonorus

buoxumus

Bronornueckas xumus

+l+ |+ |+ | +] +

+ |+ |+ |+

CoBpeMeHHbBIE METOIBI TTOVCKA B 00paboTKH
Hay4YHO-TEXHUUYECKON HHPOpMAIIH

I/IH(I)OpMaIII/IOHHLIG TEXHOJIOTH B XUMHWH

OCHOBBI IPOEKTUPOBAHUS U HKOJIOTHUECKAs
JKCHepTU3a

OueHka BO3JIEHCTBUS Ha OKPY>KAIOLIYIO Cpeay

MeTo1bl XUMHUYECKOTO MOHUTOPUHT A
OKpYyXarouieu cpeabl

Metop! OLIEHKHM KauyecTBa OKPY KAroIIeH Cpeibl

TexHomoruu MWUHHUMHA3AIUNA aHTPOITOTCHHOI'O
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BO3JICHCTBHS Ha OKPYXKAIOIIYIO CPEAY

MeTtoapl OUMCTKH CTOYHBIX BOA U
Ta30BO3YHIHBIX BI)I6pOCOB

[IpakTuku

HpaKTI/IKa IO MOJIYYCHUIO MEPBUIHBIX
HpO(l)eCCI/IOHaJ'H)HI)IX yMeHI/Iﬁ " HaBBIKOB

[pakTnka No NOJIy4eHUIO NPOHEeCCHOHATBHBIX
YMEHHH | OTIBITa PO ECCHOHATBHON PabOTHI

[Ipenmumiomaas npakTuKa

Hay‘IHO'I/ICCJ'IeI[OBaTeIILCKaSI pa60Ta

'

>

3amuTa BBITYCKHON KBaJM()UKAIIMOHHON paboThI

DakynbT

THBAbI

IIepeBo HAyYHO-TEXHUUYECKOH JIUTEPATYPBL

Fpa)KI[aHCKaSI 3aluTra B ‘Ipe3BbI‘IaI>iHLIX
CUTyalludax
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;a.)x.'yea AT

—" ——_— PABOYMIA YYEBHBIV MJIAH

no nporpamMe Gakanaspwara

| 18.03.02 |

no 06pa3oBaTenHboil Nporpamme Boicluero o6pa3osaxus - nporpamme BaknaBpuara 3HEpro- U pecypcocheperaoWE FPBHECCH B XUMUYECKOH TEXHONOMI

Kagpedpa:  [poMbiLUNEHHOR 3xonorum
Dakynsmem: BUOTEXHONOIMM W NPOMBILLNEHHOR SKONOrMK

Keanugpuxayus: Gaxanaep 08 wavana nodzomoexy (no y4e5HoMy nnaxy) 2017
lpozpamma nodzomoeku: akademuveckull bakanaspuam YyebHeili 200 2017-2018
@opma obyvesus: OyHasn ObpasoeamenbHbiil cmaHdapm Ne 227 ot 12.03.2015
Cpox obyveHus: 42
+ Bude! npogheccuoHansHol deamensHocmu COIMACOBAHO
HAYUHO-MOLNEA0BATENLCKAR
] NPOVIBOACT BEHHO-TEXHONOMUECKas MpopexTop no YP
MNMpopexTop no YMP
Hauanbhuxk YY
Aexan
3aB. xaeapon
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L B b POHIIENEHHOR Se0norM TH-1; FBE-2; FBC-3; ME-4; MH-5; MK-6; NE-T; NE-8; NK-13; MK-14; MK-15; MK-16
] 2 215
] 2 215
PIHOC TS M A (OH-5; ME-13
Tesmocchepron BesnascHocT (-5 MG
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CBOHbBIE JAHHbIE Yyebnbit nnax faxanaBpuata '180302-00-17-1234-341684_00C u PAMNPpiX’, xog vanpasnewus 18.03.02, rop vayana nogroTosku 2017

Wtoro Kypc 1 || Kypc 2 Kypc 3 Kypc 4
AB(OT 3.8,
9 % Cem1 [Cem2 Cem3 |Cem 4 Cem5 |Cené Cem7 |Cem8
bas.% | Bap.% Bap.)% Ty IMBKC. I Dt Bcero Beero Bcero Bcero
Wroro (c dakynoTaTisam) | [ [ 242 | 298 | 245 61 | 32 | 29 | 64 [ 32 | 32 || 60 [ 29 [ 31 | 60 | 30 | 30 |
Wroro no ON (6es daxynsTaTHs08) | | [ 237 [ 243 | 240 60 | 31 [ 20 || s0 | 30 | 30 |[ 60 [ 29 | 31 60 | 30 [ 30 |
Anasmnmms (Moaynm) 49% | 51% |[354% | 216 | 216 216 60 | 31 | 29 || 57 [ 30 [27 || 57 | 9 [ 28 | 92 | 30 | 12
Basosas 4acTo 9% | 108 106 53 [ 24 | 20 || 21 12 9 16 5 11 16 7 9
BapuatusHas uacTb 108 | 120 110 7 7 [[ 38 | 18 | 18 41 | 24 | 17 | 26 | 23 3
MpakTing 0% | 100% [ 0% | 15 | 18 18 | 3 3 3 3 12 12
Bapuatusrias uacTs 15 | 18 18 | 3 3 3 3 12 12
TOCYAapCTBEHHAs UTOroBas aTTECTaLMS B3 g 6 | 3 3
Basosas 4acTb 6 9 6 | 6 6
DaKynsTaTHBb 5 5 5 1 || 4 2 2
BapuaTisHas uacTo 5 5 5 1 || = 2 2
- . - NEKLMOHHBLIX 39.28%
MPOUEHT ... 33HATHA OT ayAUTOPHLIX STV DORRe 3L1%
On, pakynsTaTues! (8 nepuoa TO) 58.2 - |28 | 57 || - |s27] 59 - | 585|549 | - [547]541
0N, dakynsTaTHes! (5 NEPUOA K3, CECoHii) 44.2 - | 428 [475 | - s7 358 | - [428[357] - 57 | 356
YuebHas Harpyska (akaa.ya
ey iea) KomT. pab. (O - 3nexT. Kypcs! Mo dms.K.) 23.1 - | 246 | 209 || - 22,5 | 20.8 - 26.3 | 23.9 - 21.6 | 25.1
KoHT, pab., (3nexT, Kypcsl no ¢ms.x.) 2.6 - 1.9 3.9 |] - 3.9 3.9 - 3.9 1.9 -
3K3AMEHbI (3k3) 7 3 B 7 - 3 6 3 3 6 - 2
3AYETH! (3a) 4 3 1 B 1 3 7 3 B 2 1 1
D6a3aTensbHbIE GOPMEl KOHTPONR 3AYETHI C OLIEHKOM (3a0) - 2 2 - 2 2 5 2 3 3 1 2
KYPCOBbIE NMPOEKTHI (KM) 1 1
KYPCOBbIE PABOTHI (KP) 1 1
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PACMNPELOENEHWE KOMMNETEHLWMIA

YyeOHEIM Nnad Oakanaspwara '180302-00-17-1234-341684 OOC w PUMP.plx', kog HanpaeneHwa 18.03.02, rog Havana nogrotoskn 2017

WMHaek: HanMeHoBaHWe DOPMUPYEMbIE KOMMETEHLIMKA
E1 [cLnnMEHL (MoaynW) OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; ONK-2; ONK-3; NK-1; NK-2; NMK-3; NK-4; NK-5; NMK-6; NMK-7;
H Ay MK-8; NK-13; MK-14; MK-15; NK-16
Bl.B B330B3A YacTb OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; ONK-2; ONK-3; NK-1; nK-2
B1.5.01 WHOCTPaHHBIA A3LIK OK-5
b1.5.02 ©unocodma OK-1; OK-4
EBE1.6.03 WcTopus OK-2; OK-6
Bl.B.04 PUIMYECKaA KyNbTypa ¥ CnopT OK-7; OK-8
B1.E.05 MaTemaTika OnK-2
b1.5.06 WHdopmMaTHka OnK-1
B1.B.O7 DUINKa ONK-2; ONK-3
B1.6.08 OBLWan ¥ HEOPraHWUECKaA XMMUA OnNK-2; ONK-3
BE1.6.09 OpraHWueckan XMMMa OK-6; OK-7; ONK-2; ONK-3
B1.6.10 OUENMYSCKAA XMMKA OMNK-2; ONK-3
Bl.B.11 KonnowaHaa xuMmMua ONK-2; ONK-3
ELE.12 AHAMMTHYECKSA XUMUA W DUSMKD-XMMUUECKHE METObI ONK-2; OMK-3
aHanwaa
B1.B.13 WHxeHepHaA rpadvka OK-7; ONK-2
bl.6.14 Be30MacHOCTE WM3HEASATENLHOCTH OK-3; OK-6; OK-7; OK-9; OIK-3
Bl.B.15 MpOLECCEl M aNNapaTs XMMUUECKOA TEXHOMOMMK ONK-2; ONK-3; NK-2
BEl.B.16 OBWan ¥XMMUYSCKaA TEXHONOMMA OnNK-2; MK-2
ELE.17 CHCTeMbl YNPABNeHMA XMMMKO-TEXHOMNOTMMECKMMM ONK-2; MK-1
NMpoLeccamm
OK-3; OK-4; OK-7; OK-8; OMK-1; ONK-2; OMNK-3; NK-1; NMK-2; NMK-3; NK-4; NK-5; NMK-6; NMK-7; NK-8; MK-13; NK-14; NMK-15; NK-
B1.B BapwaTUBHaA YacTs 16
B1.B.01 OCHOBLI 3HOHOMWKWM W YNP3BNEHWA NPOV3BOACTEOM OK-3; TK-8
E1.B.02 MNpaBoBefeHke B OXpaHe OKPYXAloWed cpensl 1 OK-4; MK-2
paLMoHanbHOM MCMONB30BaHMKM NPMPOOHLIX PECYpProB
TeopuA BEPOATHOCTEA M MaTEMaTWUECKaA CTATMCTHKE B
B1.B.03 OXpaHe OKPYWIWER Cpedsl U PaLMoHaNEHOM OnNK-2; NK-15
WCMONBE30BaHUN NPMPOSHLIX pecypooB
E1.B.04 HauepTatensHan reoMeTpmua QK-7; ONK-2; NK-4
MaTepranoeeqeH1e 1 3aluMTa oT KOPPoSuK AN SHepro-
EBE1.B.0S M pecyprocOeperaloWmx NPoUeCcoB XMMUYSCKOH ONMK-2; MK-2; NMK-4; NMK-5
TEXHOMOTHA
MogenpoBaHne XMMHKO-TEXHONOMYECKMX NMPOLESCcoB
B1.B.06 OMA OXPaHbl OKPYHAKLWER CPefbl W PAUMOHANEHOTO MK-2; NK-14; NK-15; NK-16
MCMONE30B3HKMA NMPHPOJHLIX pecypcos
B1.B.07 OpraHH4Yeckan XMMUA W NpobneMsl okpykaklWwed cpenepl |MK-1; NK-13; NK-15
51.B.08 NaBopaTopHbLIA NPAKTUKYM NO OPraHWYeckKon  XMMIMK MK-1; MK-6; MK-13; MK-15
NabopaTopHble paboThl Mo GUIMYECKOR XUMAK e e A Al
B1.8.09 MPOLESCCoB © WINONL30BaHWeM NPUPOAHLIX PecyproB ONMK-3; MK-1; NK-14; TIK-15
E1.B.10 ﬂaﬁopaTopﬁblu MPaKTHKYM NC NPOLSCccaM U annaparam ONK-2; OMK-3; MK-15
HUMMUECKOH TEXHOMOMMK
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PACIMPENENEHWE KOMIMETEHLMA  Y4yeGHbIi nnad Gakanaspuata '180302-00-17-1234-341684_00C v PUNMP plx', Kof Hanpasnexdwa 18.03.02, roa Hadyana noarotosku 2017

WHaexc HaumeHoBaHWe DOpMUPYEMBIE KOMMETEHLIMK
E1B.11 MpoeKTMpOBaHWE NPOUSCCOB M aNMNapaTos XMMHUUYSCKON MK-2; MK-5; MK-15
TEXHOMOTMK
B1.B.12 INEeKTPOTEXHWKA W NPOMBILLNEHHAA 3NEKTPOHMKE OMK-1; ONK-2; NK-7
B1.B.13 ObWan 3xkonorna QMK-3; NK-2
B1.B.14 OCHOBBI TOKCHKONOMMKA OnK-3; NK-2
E1E.15 MpOMBILLINEHHAA 3KONOTWA OCHOBHBIX XMMUUSCKMX MK-2; MK-5
MNpouU3BOACTE
B1.B.16 TexHUKa 3aLWTLI OKpYHaloWwen cpesl MK-2; NK-5; NMK-13
E1B.17 IKOHOMMKA M NPOrHO3MPOBAHME NMPOMBILLNEHHOMD MK-3; MK-8; MK-14
MpUpogonoens308aHua
B1.B.18 OcHOBB MUKpOOMONOrK M BroTEeXHONOr MK OnK-3; NK-2
B1.B.19 IKONOTMUECKHA MOHUTOPWHT MK-3; NK-14
B1.B.20 XMMUA OKpy#alowWen cpedel MK-2; NK-5; NK-13
E1B.21 INeKTHBHEIE QUCLMNAMHEL Mo GU3MYeckol KynkType 1 OK-7; OK-8
CropTy
B1.B.AB.01 Aucumnnmiel no esibopy 61.B.0B.1 ONMK-3; NK-1; NK-14
51.B./18.01.01 DUIMKO-XMMUYECKME OCHOBLI NMPOLECCoB © OMK-3; MK-1; MK-14
WMCMONL30BAHKMEM MPHUPOJHLIX PECYPCOB
51.B./18.01.02 XWMHUYECKAA KMHETHKS OCHOBHLIX NPOLECCOB © ONK-3; MK-1; MK-14
WCMONL30BaHWEM NMPUPOAHLIX PeCypCos
B1.B.AB.02 Oucumunnmeel no esibopy 61.B.0B.2 MK-14; NMK-15
MHCTpYMEHTaNbHBIE METOALI XMMUYECKOrD aHansa B
B1.B.0B.02.01 OXpaHe OKpy#atowWwei cpedsl M PauuoHaNEHoM MK-14; NK-15
WMCTMONL30BaHWA NPUPOAHBIX PeCypCros
[onoNHATENLHLIE MaBbl aHAMHUTHYSCKOR XMMKW B
B1.B.[1B.02.02 OXpaHe OKPYMaKLWed cpeasbl W PaUMOHANBHOM MK-14; MNMK-15
WMCMONL30BaHWK NMPUPOAHLIX PEeCYPCoB
B1.B.AB.03 OucumunnuHel no esbopy 61.B.0B.3 ONK-1; ONK-2; NK-16
BelunCnMTENbHAA MAaTEMaTHKa ONA OXpaHsl
B1.B.0B.03.01 OKPY#IOWEH cpedkl M PaUMOHANBHOMD HCEnone3oBaHKA |OMK-1; OMNK-2; NK-16
NpHUPOAHEIX PECYPCoB
51.B./18.03.02 JMCKpPEeTHan MaTeMaTUKa B OXPaHe OKPYXAWed cpeasl OMK-2; MK-15
M PALMOHANEHOM MCMONLI0BaHUK NPUPOHLIX Pecypcos
|51.B.,[|,B.D4 Oucumnnmiel no exibopy 61.B.0B.4 OK-3; NK-8
B1.B.[B.04.01 OCHOBLI MEHEDKMEHTA M MAPKETHHIa OK-3; NK-8
51.B./18.04.02 OCHOBBI TEXHWUECKOrO PeryMpoBaHvuA W ynpasneHua OK-3; 1TK-8
KauecTBoM
|51.B.,[|,B.05 Oucumnnnmesl no esibopy 61.B.1B.5 OnK-2; Nk-2
51.B./18.05.01 MpUKNagHas MeXaHWKa B OXPaHe OKPYKaLWed cpeasl U OMK-2; MK-2
PaUMoHanEHOM MCNONL30BaHWKM NPUPOOHLIX Pecypros
£1.B./18.05.02 TexHWUECKan MEXaHWKa B OXPaHe OKPYMaroWen cpeasl OMNK-2; MK-2
W palUWoOHaNEHOM WCNOMNL30BAHMK NPUPOOHEIX PeCcypCoB
|51.B..EI,B.DE AucumnnnuHel no esibopy 61.B.0B.6 QNMK-3; NK-2
|El.B.ﬂB.06.D] BEMONOrMa QNMK-3; NK-2
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PACMPEOENEHWE KOMI‘IETEHL[MIF! Yy4yeQHbIi nnad Oakanaepwata "180302-00-17-1234-341684_0OO0C w PUMP.plx', kog Hanpaenedua 18.03.02, rog Havana nogrotosku 2017

| MHaekc HaumeHoBaHue DOPMUPYEMEIE KOMTMETEHLIMK
|El.B.,EI,B.06.02 3KOMNOrMA ONK-3; NK-2
|51.B.,EI,B.D? OWCUMNNKHGE Mo seibopy B1.B.JB.7 OMK-3; NMK-14
B1.B.4B.07.01 Hayku o 3emne ONK-3; NK-14
B1.B.AB.07.02 MNeosKonorKa ONK-3; NK-14
|I51.B.,EI,B.DS AucuwnnuHel no ewbopy 61.8.0B.8 ONK-3; NK-14
B1.B.AB.08.01 BHOXMMKWA ONK-3; NK-14
B1.B.0B.08.02 BHonorMuyeckan XMMIA ONK-3; NK-14
|51.B.,EI,B.DEI [OWcUMNnnHGL Mo seibopy 61.B.JB.9 OMK-1; MK-3
61.8./18.09.01 fﬁffﬁﬁiﬁ:ﬁfﬂﬂﬁﬂm M 0BpaBOTKH HAYUHO |y g k-3
B1.B.AB.09.02 MHDOpMaLMOHHEIE TEXHOMOMMK B XMMMHH ONK-1; NK-3
|El.B.,EI,E-.lD OucunnnuHel no ewibopy 61.8.0B.10 MK-2; TK-4; MNK-13
EB1.B.AB.10.01 OCHOBBI NPOSKTUPOBAHWA M IKONOrMueckan skcneptusa |MK-2; NMK-4; NK-13
B1.B.0B.10.02 OueHKa BO3OSACTBMA Ha OKPYHAOWYW0 cpeqy MK-2; NK-4; NK-13
|El.B.,[|,B.Ll [OWCcUMNnKHG Mo Beifopy B1.B.JB.11 MK-3; NK-14
B1.B.04B.11.01 MeTogb! XMMMUECKOTO MOHMTOPMHIA OKpYXalowed cpeg |MK-3; NK-14
B1.B.AB.11.02 MeTogb! OLEHKM KaYecTBa OKPY#alowWed cpes NK-3; NK-14
|51.B.,EI,E-.12 OucunnnuHel no ewibopy 61.8.0B.12 MK-2; NK-5; NMK-15
51.B./18.12.01 ;z;;g;g:ﬁﬂm”a”zr:;ig”m”&“gi;”ez;e””c'm MK-2; NK-5; MK-15
51.8./1B.12.02 ;ﬂj;;ﬂ:loguumu CTOYHBIX BOJ W F330B020YLUHLIX MK-2; MIK-5; MK-15
|52 MpakThiwM MK-1; NK-2; NK-3; NMK-4; NK-5; NMK-6; NK-7; NK-8; MK-13; NK-14; NK-15; NK-16
|52.B BapMaTHBHaA YacTs MK-1; NK-2; MK-3; MK-4; NK-5; MK-6; MK-7; NMK-8; NK-13; MK-14; NK-15; NK-16
) e e
B2.B.02(H) HayuHo-uccnegoeaTensckan pabota MK-13; NK-14; NK-15; NK-16
52.8.03(M) gﬁjg”;;;?ezf:;:::::;:‘;‘;if;i:ﬁg?:H""‘ YMEHHA M | e 3 IK-2; MIK-3; MIK-5; MIK-6; TTK-7; MK-13
£2.B.04({Ma) MpeaaMnoMHan MK-1; NK-2; MK-3; MK-4; NK-5; MK-6; MK-7; NMK-8; NK-13; MK-14; NK-15; NK-16
B3 FOCYNIAPCTBEHHAA MTOMORAR ATTECTALMA CIK—l:' OK-2; .DK_B'I QK4; DIF—S; OK-6; OK-7; OK-8; OK-9; OMK-1; ONK-2; OMNK-3; NK-1; NMK-2; NK-3; NK-4; MK-5; NK-5; MNK-7;
MK-8; NK-13; NK-14; NMK-15; NK-16
E3.E E330B38 UaCTH OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; ONK-2; ONK-3; NK-1; NMK-2; NK-3; NK-4; NK-5; MNK-6; MNK-7;
MK-8; NK-13; NK-14; MK-15; MK-16
E3.6.01 3aUIMTa BLINYCKHON KBANUGMKALMOHHON PaBOTHE CIK—l:' OK-2; .DK_B'I QK4; DIF—S; OK-6; OK-7; OK-8; OK-9; OMK-1; ONK-2; OMNK-3; NK-1; NMK-2; NK-3; NK-4; MK-5; NK-5; MNK-7;
MK-8; NK-13; NK-14; MNMK-15; MK-16
|:1>m ®aKyNLTATUBE OK-5; OK-9; MK-6; MNK-13
|t11T,EI,.B BapuwaTHBHaA YacTb OK-5; OK-9; NK-6; NK-13
@TA.B.01 MNepeBof HAYUHO-TEXHUUECKOH NMUTEPATYPLI OHK-5; NK-13
@©TA.B.02 [paxOaHCKaA 2alMTa B UPe3BLIYaiHEX CUTYaUMAX OK-9; NK-6
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CMNPABOYHMK KOMNETEHUMW  YyeGHulit nnaH Gakanaspwarta '180302-00-17-1234-341684_00C u PUMP.plx', kog Hanpaenexua 18.03.02, roq Havyana nogrotoskn 2017

| WMHoekc Cogepxadwme | Tun

B1.B.21 INEKTUBHLIE AWCLIMMMMHEL MO (PU3NUECKOR KyNETYPE W CNIOPTY
B3.6.01 33WMT3 BEIMYCKHOW KEAaNMPMUKALMOHHON paboTel

|0K-8 CNOCOBHOCTBH MCMONB30BaTh METOALI M CPEACTBA (PUIMYECKOM KyNbTYPbl ANA 0becneYyeHua NONHOLEHHOW COLMANbHOM W NPOeccMOHANEHON NeATENBHOCTH | OK
B1.B.04 DUINUECKAA KYNLTYPa U CnopT
B1.B.21 INEKTUBHLIE AUCLUMNNKMHE! NO GHIMUECKON KyNETYPE M CNopTY
B3.6.01 33WMT3 BEIMYCKHOW KEAaNMPMUKALMOHHON paboTel

|0K-9 CNOCOBHOCTHH MCMONB30BaTh NPUEMBI NEPBOW NOMOLIW, METOMBI 33LLWThl B YCNOBUAX YUPE3BbIYalHBIX CUTYALMH | OK
B1.6.14 Be30nNacHoCTh MMIHEOeATENEHOCTH
B3.6.01 33WKTA BLINYCKHOW KBANMPUKALWOHHOH paboTel
@©TA.B.02 MPaMAOaHCKEA 33WMTa B UPE3BLIYAHHEIX CHTYaLIMAX

onk-1 CNOCODHOCTRH pellaTh CTaHAapTHLIE 3adaqYu npcnui]er:c WOHaNBHOK AGATENLHOCTH Ha OCHOBE MHnbopmauMPH_Hoﬁ M BUENMorpaUUecKoi KynbTyphl C NPUMEHEHUEM onK

MH(hOpPMaLMOHHO-KOMMYHHMKALIMOHHBIX TEXHOMOMMIA M C YYETOM OCHOBHbIX TpeboBaHuH MHdopMaLMoHHoW be3onacHocTH

B1.6.06 WHdopmaTika
b1.B.12 SNEeKTPOTEXHWKE WM NPOMbILINEHHAA INEKTPOHWKE
B1.B.AB.03.01 BRIUMCNMTENLHAA MATEMATUKE ONA OXPaHbl OKPYHAKOLWER Cpebl M PAUWOHANBHOMO WCNONB3I0BAHWA NMPUPOAHLIX DECYDPCOB
B1.B.AB.09.01 CoBpeMEeHHBIE METOEI NOMCKA W 0DPaboTHM HayUHO-TEXHWYECKDH WHEOPMALIMK
B1.B.4B.09.02 MHGOPMaLMOHHEIE TEXHOMNOTUH B XUMHKH
B3.B.01 33lMTa BLIMYCKHOW KBaNMpUKaLMOHHOA paboTsl

OnK-2 CNoCODHOCTEH MCMONB30BaTh OCHOBHLIE 3aKOHDI eCTeCTBEHHOHAYYHBIX AWCUMNIKMH B HpOlI:E‘CCI-‘IOHaI'IbHOIFI ACATENLHOCTH, NPUMEHATEL METOOLl MATEMATHYECKOMD onK

dHanusa U MOOENUPOBaHWA, TEOPETHHECKOND W 3KCNEPUMEHTaNbHOMD MCCNeA0BaHHA

Bl1.B.05 MaTeMmaTHka
b1.6.07 DUIUKA
B1.6.08 OBLW3A W HEOPTAHMUYECKAA XMMHA
b1.B.09 OpraHuyeckan XxMMua
B1.B.10 DUINYECKan XMMUA
Bl1.B.11 KonnowaHaa XMMUA
bl.b.12 AHANMTHYECKAA XMMUA W QU3IMKO-XMMWYECKHE METOOR! 3HANM3a
B1.B.13 WMH¥eHepHan rpaduka
Bl.B.15 Mpoueccsl ¥ aNNaPaThl XMMUUECKOH TEXHONOMMM
Bl.B.16 DbWan XMMUUSCKaR TEXHONOMMA
B1.B.17 CUCTEMBI YTMPABNEHWA XMMHUKO-TEXHONMOMMUECKMMU NPOLIECCaMu
51.B.03 TeopwA BEPOATHOCTEN M MaTEMATMUECKaA CTATMCTUKE B OXPaHe OKPYXalowed cpefbl M PaLMoHaNsHOM MCMoNE30BaHMK NPUMPOAHEIX PECYPCOB
B1.B.04 HauepTtatensHaa reoMeTpun
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CMNMPABOYHMK H:OMI'IETEHLI,MLﬁ YyeOHLIA Nnad Gakanaepuara '180302-00-17-1234-341684_00C v PUMP plx', kog Hanpaenexdua 138.03.02, rog Havana NnogroToBky 2017

MHaeKc CopgepaHue Tun
B1.B.05 MaTepuanoBegeHHe M 33lUMTa OT KOPPO3WK ANA SHEPro- W pecypcocbeperatowmy NpoLeccos XMMUUECKOH TEXHDNOMMKM
B1.B.10 NabopaTopHBIA NPAKTUKYM NO NPOLECCaM M aNNapaTaM XMMHUUYECKOoW TEXHONOor MK
B1.B.12 INEKTPOTEXHWKA WM NPOMBILINEHHAA INEKTPOHUKA
B1.B.AB.03.01 BLIUMCNHUTENBHAA MATEMaTHKa ANA 0XPaHbl OKPYHAWER cpeabl M pauWoHaNEHOMO WCNONB30BaHWA NPUPOOHLIX PECcyproB
B1.B.AB.03.02 [WCKpPEeTHaA MaTEMaTHKA B OXPaHE OHPYHALWER Cpeibl M PpaUMOoHANEHOM MCMONBE30EAHMM NPUPOOHLIX PECYPLOB
B1.B.AB.05.01 MpUKNagHaA MEXaHMKA B OXPaHe OKPY#aoWel cpedsl M PaUMoHaNsHOM MCMOAL30B2HWW NPUPOOHEX PECYpCoB
B1.B.AB.05.02 TexHMuYeckan MEXaHWKa B OXPaHe OKpYWaWWen cpegbl M PaLMoHaNEHOM WCMONEI0BaHWKM NPHUPOOHEIX PECYpProB
B3.6.01 33lUWTa BLINYCKHOA KBaNWMUKALMOHHON paboTel

ONnK-3 CNOCOBHOCTBH MUCTIONB30BaTh OCHOBHBIE ECTECTBEHHOHAYYHbIE 3aKOHbI [NA NOHMMAHUA OKPYXAHLIEro MUPA W ABNEHWIA NMPUPOfL OnK
B1.6.07 DH3IKKa
EB1.6.08 OB6WaA M HeOPraHUYeCKan XMMUA
B1.6.09 OpraHuyeckan XMMUA
B1.5.10 DUIMUECKAA XMMHA
B1.B.11 KonnowaHasa xMMins
Bl1.6.12 AHANMTMYECKAA XMMUA M DU3MKO-XMMHUYECHME METOOR 3HANMU33
B1.B.14 Be30nNacHoOCTE MHM3HEOEATENBHOCTH
B1.6.15 Mpoueccsl W aNnapaTsl XMMUUECKOoH TEXHONOrMK
B1.B.09 NabopaTopHele paboTel N0 GU3KMUYECKOR XMMUW NPOLECCOB © MCNONL3I0BAHWEM NPHUPOOHBIX PECYDCOE
B1.B.10 NabopaTopHLId NPAKTMKYM Mo NPOLECCaM M annapaTtaM XMMMUECKOH TEXHOMOMMK
B51.B.13 0B6WaA 3Konorms
B1.B.14 OCHOBELI TOKCUKOMOTMM
B1.B.18 OCHOBbLI MUKPODWONOrHK M BUOTEXHONOTMK
B1.B.4B.01.01 DHUINKO-XMMHYECKME OCHOBLI NPOUECCOB © MCMNONL30BIHWEM MPUPOLOHLIX PECYpCos
B1.B.AB.01.02 XMMHUECKan KUHETHUKA OCHOBHLIX NMPOUECCOB C MCNONL30BaHMEM NPUPOOHLIX PECYPCOB
B1.B.[1B.06.01 Buonorus
B1.B.AB.06.02 SKONOrMa
B1.B.AB.07.01 Haykw o 3emne
B1.B.AB.07.02 MensKonorMa
B1.B.[1B.08.01 BuoxuMKA
B1.B.AB.08.02 BuonorMyeckan XMMua
B3.5.01 33lUMTa BEIMYCKHOW KEaNMQMKALMOHHOA paboTel

Bua geATenbHOCTH: NPoM3B0aCcTBEHHO-TEXHONOMMYeCKan
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WHgexkc Cogepxadue Tun
MK-1 CNOCOBHOCTH OCYLWECTBAATE TEXHOMOrMYECKUIA NpoUECe B COOTBETCTBUM C PEFNAMEHTOM M WCMONB3DBATL TEXHUHECKWE CPEACTEA ANA USMEPEHNA OCHOBHBIX MK
napaMeTpoB TEXHOMNOrMYECKOro Npouecca, CBOMCTE ChipbA W NPOOYyKLMM

B1.B.17 CHCTEMB! YNIPABNEHWA XMMUKO-TEXHOMOMMYECKMMKA NPpoUeCccaMm

b1.B.07 OpraHuyeckan XMMua 1 NpobneMsl oKpyXaroLen cpekl

51.B.08 NabopaTopHbIA NPaKTHUKYM N0 OPraHWUECKoH XMMAW

B1.B.09 NabopaTtopHeie paboTel No GU3MYECKOR XMMUKM NPOLECCOB C MCMONEI0EaHWEM NPUPOOHEIX PECYpProB

B1.B.AB.01.01 DHIMKO-XMMHUECKWE OCHOBLI MPOLUESCCOB € MCNOME30B3HMEM NPUPOOHLIX PEcypCoB

b1.B./1B.01.02 XMMUYECKAA KWHETUKE OCHOBHLIX NPOUECCOB C MCNONL30BAHWMEM MPHPOOHLIX PecypCos

B2.B.03(N) MPaKTHKa No NOAYUYeHUKD NPodecCHOHANBHLIX YMEHWA W ONbITa NpodercMoHansHoR JeATENBHOCTH

B2.B.04(Na) MpegannnoMHas

B3.5.01 33LMTA BLINYCKHON KBANMPWKAUMOHHOH paboTel
MK-2 CMOCOGHOCTLIO YHACTBOBaTL B COBEPLUEHCTBOBAHMM TEXHONMOMMYECKMX NPOLECCOB C MO3WUMA SHEPro- W pecyprocbepexeHna, MHHMMM3aUmMK BO34eCTBMA Ha MK

OKPYHatWwyo cpeqy

B1.B.15 Mpoueccs M aNNapaTsl XMMUUECKOH TEXHONOTMK

51.6.16 OBWEA XMMUYECKan TEXHONOMMA

B1.B.02 MpaBoBefeHre B OXPaHe OKPYXalolWed cpeasl M PALMOHANBHOM MCMDNBE30BAHWK NPMPOAHEIX PECYPCOB

B1.B.05 MaTepuanosedeHve W 33IUMTA OT KOPPO3HKM AN 3HEpro- M pecypcocheperatowmx NPoLeccos XMMUYECKod TEXHOMOrMH

B1.B.06 MoAenMpoBaHNE XMMWKO-TEXHOMOMMUECKMX MPOLECCOB ANA OXPaHbl OKPYXEOWER Cpegsl M PaLMOHANEHOM0 WCTONL30BaHWA MPUPOAHEIX PECYpProB

B1.B.11 MpoeKTUPOB3HKME NPOLECCOB M aNNaPaToE XUMHUECKON TEXHOMOMMK

B1.B.13 0BWan sKkonorva

B1.B.14 OCHOBbLI TOKCMKONOTMA

B1.B.15 MpoMBILNEHHAA IKONOTMA OCHOBHLIX XMMUYECKMX NPOU3BOLCTE

B1.B.16 TexHWKa 33WWTEl OKPYHa0WEA cpegsl

B1.B.18 OCHOBBI MUKPOOMONOriK W BUOTEXHONOMMK

B1.B.20 XWMMKMA OKDYHaloLWeH cpegel

B1.B.[B.05.01 MPUKNagHaA MEXaHUKa B OXPaHe OKPYXaWed cpeasl M PaUMOoHansHOM UCMONb30BIHWK NPUPOAHLIX PECYDPCOB

B1.B.AB.05.02 TexHUUeCKan MEXaHWKa B OXPaHe OKPYWaloWen cpedbl M PaLUMOHANEHOM MCNONEI0BAHWA NPUPOLHEIX PECYpPCoB

B1.B.AB.06.01 Bronorua

51.B.AB.06.02 IKONorma

B1.B.[B.10.01 OCHOBLI NPOSKTUPOBAHWA W 3KONOMMUECKanA 3KCnepTH3a

B1.B.AB.10.02 OUeHKa BO3EeHCTENA HA OKPYXaoWyio cpeqy

B1.B.AB.12.01 TexHoNorMM MMHUMH3aLKMKM aHTPONOTrEeHHONC BO3AeHCTEMA Ha OKPYMIOWYHD Cpeny

51.B.[B.12.02 MeToabl OUWCTM CTOMHEIX BOf M ra30B03AYWHLIX BelOpocos

B2.B.01(Y) MP3KTHKa NO NOAYUEHMKD NEPEHUHLIX NPOMECCHMOHANBHLIX YMEHHA M HABLIKOE
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WMHpexc CogepxaHwme Tun
B52.B.03(N) MPaKTMKa Mo NonyJYeHuo NPpoheccMoHANBHBIX YMEHWA M ONbITa NpodeccMoHanbHoW QeATEenbHOCTH
B2.B.04(Na) MpegounnoMHas
B3.5.01 33lMTa BLINYCKHON KBaNMGUKAUWOHHOW paboTel
K-3 CNOCOBHOCTHH UCMONB30BATh COBpEMEHHbIE HHLbOpMaLlHOHHbIe TEXHOMNONMK, NPoOBOAWTL 06pat50T|<y HHLbOpMaLIHH C UCNONb30BaHWEM NPUKNaaHbIX NPorpaMmMm M Gas MnK
OaHHBIX AnNA pacyeTa TeEXHONOrMYeCKKuX NapaMeTpoB Oﬁop\fﬂOBaHHﬂ W MOHUTOPWUHIMa NpAPOaHbIX Cpeq
B1.B.17 SKOHOMMWKA W NPOrHO3MPOBaHKWE NPOMBILUNEHHOTD NPHUPOLONONE30BaHUA
B1.B.19 SKOMOTMYECKHIA MOHWTOPWHI
B1.B.fIB.09.01 CoBpeMEHHBIE METOAL NOMCKa M 06paboTKK HayuHO-TEXHUYECKoW WHDOopMaLMKM
bB1.B.AB.09.02 MHGOPMALMOHHEIE TEXHONOTHK B XUMUK
B1.B.JIB.11.01 MeToabl XMMUYECKOTD MOHWTODMHIA OKPYXAIOWEN cpeqbl
51.B.[1B.11.02 MeToabl OLEHKM KaYecTBa OKPYXalWen cpensl
B2.B.03(N) MPaKTUKI NO NONYUSHUED NPODECcCMOHANEHEIX YMEHWA M ONbITa NpodeccMoHanEHoN QeATEeNEHOCTH
B2.B.04(Na) MpeanMnnoMHan
B3.6.01 33WKTa BRINYCKHON KBaNWPUKALMOHHOA paboTel
K-4 CNOCOBHOCTHI) MCNOMB30BaTh HOPMATUBHLIE IOKYMEHTHI M0 KAY4ECTBY, CTAHAAPTU3AUMKA W CEPTU(MKALIMK NPOAYKTOB M M3AENMA nK
B1.B.04 HauepTaTensHan reoMeTpua
51.B.05 MaTepuanoBefeHHe W 33LWTA 0T KOPPO3WKM ANA SHEPro- W pecypcocbeperatolux NpoLEccoB XMMUUECKOA TEXHOMNOTMK
B1.B.[IB.10.01 OCHOBLI NPOSKTHPOBAHMA M IKONOMMYECKaA IKCNepT3a
B1.B.0B.10.02 OueHKa Bo3QeiCTEHA H2 OKDYXAKWYI cpegy
B52.B.04(Na) MpegnMnioMHas
B3.5.01 33WMTA BRINYCKHON KBANMQUKAUWOHHOH paboTel
K_5 rOTOBHOCTLHO 0BOCHOBLIBATE KOHKPETHbIE TEXHWYECKKE DE:LIJEHMFI np paapatSDTKe TEXHONOMYECKWX NpouUeccos; BbIEIu‘IDaTb TEXHHWYECKKME CDENCTBA M TEXHONOTMMK, MK
HanpaBneHHble Ha MMHUMKM3aUWKD aHTPONOreHHOro BO3AeMCTEMA Ha OKPYMalWyo cpeay
51.B.05 MaTepuanoBefeHHe W 33LWTA 0T KOPPO3WKM ANA SHEPro- W pecypcocbeperatolux NpoLEccoB XMMUUECKOA TEXHOMNOTMK
B1.B.11 MpoeKTUPOE3HKE NPOUESCCOB M aNNapaTos XMMHUECKOR TEXHONOMMK
B1.B.15 MPOMBILWMEHHAA 3KOMOTUA OCHOBHBIX XMMWUUYECKHMX MPOM3BOLCTE
EB1.B.16 TexHWKa 3aMThl OKPYXaIOWEeR cpeqbl
B1.B.20 XWUMWA OKDYHAOWER cpegkl
B1.B.JIB.12.01 TexHoNorMM MUHUMU3aLWK AHTPOMOMNEHHOTD BO3AeHCTENA Ha OKDYAREIOWYI0 Cpegy
51.B.[1B.12.02 MeToAbl OUWCTHH CTOUHBIX BOJ M F330B03AYLWHLIX BIBpOCOB
B2.B.01(Y) MPaKTUKI N NONYUSHUED NEPEMUHEIX NPODECCMOHANEHEX YMEHWIA M HABLIKOB
B2.B.03(N) MPaKTUKa MO NONYUYEHUH NPOhECCMOHANBHBIX YMEHWA M ONbITa NpodeccMoHanbHoW QeATENBHOCTH
B2.B.04(Na) MpegounnoMHas
B3.5.01 33lMTa BLINYCKHON KBaNMGUKAUWOHHOW paboTel

193



CMNPABOYHUK KOMMETEHLMWA

YyeOHbIA NnaH Gakanaepuvata "180302-00-17-1234-341684 0O0OC w PUNP plx', kog Hanpaenenwa 18.03.02, rog Hayana noaroToskK 2017

WMHoexc CogepmaHue Tun
MK-6 CNoCOBHOCTHID CNEQUTh 33 BhINOMHEHWEM npaenn TexHUKKW be3onacHoCTy, I'IDOMEIBO,U,CTBE‘HHDI::'I CaHWTapMu, I'IOH{EIDHOH be3onacHoCTA K HOPM OXpPaHbl TPYOa Ha MK
npeanpuaTHaX
51.B.08 NabopaTopHbIA NPEKTUKYM MO OPraHWYeckon XUMAK
B2.B.03(N) MPaKTMKa Mo NoTYUYeHND NpodeccMoHaNBHEIX YMEHMA W ONbITa NpodeccMoHanEHoN QeATeNEHOCTH
B2.B.04(Na) MpegaunnoMHan
B3.6.01 33lUWTa BLINYCKHOW KBaNMDKMKaIUMOHHOW paboTwl
@TA.B.02 MPamgaHCKanA 33IMTa B YUPE3BbIYAHHBIX CUTYaLIMAX
nK-7 rOTOBHOCTLHD) OCBaMBATb U ?Kcnnyampoearb HOBOE oﬁopmosaHHe, NMPAUHAMaTL Yy4acTHE B HanaxMBaHWK, TEXHHHECKWX OCMOTPAX, TEKYLLMX pEMOHTAX, NPOBEpKE K
TEXHWYECKOrD COCTOAHWA OBOPYAOBAHWA M NPOrpaMMHeIX CpeacTe
b1.B.12 INEKTPOTEXHUKA M NPOMbILLNEHHAA 3NEKTPOHWUKA
B2.B.03(N) MpaKTMKa Mo NomyYeHno NpodeccMoHaneHBIX YMEHMA W ONbiTa NpodeccnoHantHoOW QeATENEHOCTH
52.B.04(Na) MpeaounnoMHas
B3.6.01 33lUWTa BEINYCKHOW KBaNWDMKAUMOHHON paboTwl
MK-8 CNOCOBHOCTBID MCNOMB30BaTh INEMEeHTEl IKOMOro-3KOHOMHYECKOro aHanM3a B CO3AaHnK IHEPro- M pecypcocﬁeperalomux TEXHOMOTHIA MK
B1.B.01 OCHOBBI 3KOHOMUMKK W YNPABNEHWA MPOU3B0LCTEOM
bl1.B.17 IHOHOMMKA W NPOrHO3MPOBAHWE NMPOMBILWMEHHOTD NPHUPOLONONL30BEaHAA
B1.B.AB.04.01 OCHOBBLI MEHEIHMEHTA W M3PKETHHIA
b1.B.AB.04.02 OCHOBLI TEXHUYECKOMD PEryNMPOBaHWA W YNIPABNEHWA KaYecTBOM
52.B.04(Na) MpeagunnoMHas
B3.6.01 33lUWTa BEINYCKHOW KBaNWOMKAUMOHHON paboTwl
|Bu,q [EATENEHOCTH: HAYYHO-UCCMEOEaTENLCHARA
||_||'(-].3 rOTOBHOCTLH) M3YYaTb HaY4YHO-TEXHUYECKYIHD anlaopmaumo, dHanuiIMpoBaTh OTEYECTBEHHBIA U 3ap}‘69}KHblﬁ OnNbIT N0 TEMATUKE MCC HE‘ﬂ,OBaHHﬁ MK
B1.B.07 OpraHuYyecKan XMMHUA 1 Npobnemsl oKpYKaroWen cpeghl
b1.B.08 NabopaTopHbii NPaKTUKYM N0 OPraHUYeckon XMMUK
B1.B.16 TEXHMKA 3aLMTHI OKPYXaloLWed cpedsl
b1.B.20 XMMUA OKpyXamLeid cpegs
51.B.0B.10.01 OCHOBLI NPOSKTUPOBAHWA M SKOMOMMUECKaA IKCMEPTH3a
b1.B.ABE.10.02 OueHKa B030efCTEMA Ha OKPYMAIOWYK Cpeqy
B2.B.01(Y) MPaKTMKa Mo NOTYYEHNI NEPBUYHEX NPOEeCCHOHANBHLIX YMEHWA M HABLIKOB
B2.B.02(H) HayuHo-uccnegoeatensckas paboTa
B2.B.03(N) MpaKTMKa Mo NomyYeHno NpodeccMoHaneHBIX YMEHMA W ONbiTa NpodeccnoHantHoOW QeATENEHOCTH
52.B.04{Nga) MpeagunnoMHan
B3.6.01 33lUWTa BLINYCKHOW KBaNMDKMKaIUMOHHOW paboTwl
¢TA.B.01 MepeBog HaYUHO-TEXHWUECKOH NUTepaTyphl
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| WHOeko Cogep#adue | Tun
B2.B.04{Ng) NpeanunnoMHanA
B3.6.01 33lUKWTa BLINYCKHOA KBaNWbWKaUMOHHOH paboTo!l

|I'IK—16 CcnocoGHOCTBLI0 MOAENMpoBaTh 3Hepro- W pecypcocbeperauMe NPoLUeccsl B NPOMbILLNEHHOCTH ‘ MK

B1.B.06 MogenupoBaHne XMMUKO-TEXHONOMTMYECKMX NPOLECCOB ONA OXPaHbl OKPY#aoWed cpedbl M PAaUMOHaNEHOMO MCMNoNL30BaHWA NPUPOOHLIX pecypCos
B1.B.4B.03.01 BRIUMCIUTENEH2A MAaTEMATUKa ANA OXpaHkl OKPYXALWER cpedkl M PaLUMOHANEHOMD MCMONL30E3HWA NMPUPOAHLIX PECYDCoB
52.B.02(H) HayuHo-uccnefoBaTensckas pabota
52.B.04{Nga) MpeagunnoMHas
B3.6.01 33WKTa BLINYCKHON KBanM@WKaUMOHHOH paboTw
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