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1. OBIIME ITOJIOXKEHUA

1.1. OcHoBHas npodeccuoHabHas o0pa3oBaTe/ibHAsi MPOrpaMMa BbICILIEro o0pa-
30BaHUS - NPOrpaMMa MOAroTOBKHU 0akajlaBpoB (naJjiee - mporpamma dakajgaspuara, OOII
O0akajiaBpuaTa), peanuszyemas B COOTBETCTBHHM C (elepalibHBIM TOCYJapCTBEHHBIM 00pa-
30BaTeJIbHBIM CTaHJIAPTOM BbICIIEro oOpa3zoBaHus (efepaibHbIM T'OCYIapCTBEHHBIM OIOIKET-
HBIM 00pa3oBaTeNbHBIM YUpEXKJICHHEM BbIcHiero oOpa3oBanusi «PoccHMiCKuil XUMHKO-
TexHosiornueckui ynusepcuter umenu JI.MI. MengeneeBa» 1no HampaBiI€HUIO NOATOTOBKU
18.03.02 - DHepro- u pecypcocOeperaronme mporuecchl B XUMUYECKOW TEXHOJIOTHH, HedTe-
XUMUM ¥ OWOTEXHOJIOTUH, HANpaBICHHOCTh (Mpoduib) moaAroroBku «OxpaHa OKpysKarolei
CpeIbl U PAIMOHATIFHOE UCIIOJIb30BAHNE TTPUPOIHBIN PECYPCOBY, IPEICTABISIET COO0N KOMIUIEKC
OCHOBHBIX XapaKTEepPUCTUK 00pa3oBaHUs, OpraHU3al[MOHHO-TIEIarOTHYECKUX YCIOBUM, GopM at-
TECTaIlN¥, KOTOPBI MPEJICTABICH B BUJIC OOIIEH XapaKTEpPHCTUKH MPOrpaMMbl OakajaaBpHara,
yueOHOro miaHa, KajJeHIapHoro yueOHoro rpaduka, pabounx mporpaMm JUCIUILINH, TPOrpaMM
MIPaKTUK, OLIEHOYHBIX CPEJICTB, METOJAMUYECKIUX MATEPUAJIOB.

1.2 HopmaTuBHBIe JOKYMEHTHI /Jisi Ppa3padoTKu NporpamMmsl OakajaBpuaTa Mo
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

— ®OenepanbHblil 3aK0H 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

- [Ipukaz Munobpuayku Poccun ot 12.03.2015 r. Ne 227 «O06 yTBepKIeHUU
(denepaabHOrO TOCYAapCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa BBICHIETO OOpa30BaHUS 110
HanpaieHuto noarotoBku 18.03.02 Duepro- u pecypcocdeperaroinire npouecchl B XUMHUIECKON
TEXHOJIOTUH, HEPTEXUMHUU M OMOTEXHOJOTHH (YpOBEHb OakamaBpHuara)» (3aperucTpupoBaHO B
Muntocte Poccun 27.03.2015 Ne 36590) (manee - ®I'OC BO mo HampaBieHHIO TOATOTOBKU
18.03.02 Duepro- u pecypcocOeperarome mpoiecchl B XUMUUECKOW TEXHOJIOTHH, HEPTEXUMHUHT
U OnoTexHOJIOruu (ypoBEeHb OakalaBpuara);

- [Tpuxaz MunucrtepctBa oOpa3oBaHuss U Hayku Poccuiickoit ®enepanuu ot
19.12.2013 Ne 1367 «OO6 yrBepxkneHun Ilopsoka oOpraHum3allid W OCYIIECTBICHHS
00pa30oBaTeNbHON JIEATENILHOCTU 10 00pa30BaTENIbHBIM MPOrpaMMaM BbICIIET0 00pa30BaHUS —
nmporpaMmam OakajiaBpuaTa, porpaMMaM CHelHaluTeTa, IPorpaMMaM MarucTpaTypbl».

1.3 O0mas xapakTepucTHKA MPOrpaMMbl fakajaBpuaTa

Lesablo mporpaMmsl 0aKkajiaBpuaTa sBISETCS CO3JlaHHE Ui O0y4aroluXcs yCIOBUH
JUIE TIPHOOpETeHUs] HEOOXOIUMOTO ISl OCYHIECTBIICHHS MPO()ECCHOHAIBHOW esITeTbHOCTH
YPOBHSI 3HAHUH, YMEHH, HaBBIKOB, OIBITA JAEATEIBHOCTH U MOJATOTOBKU K 3aILUTE BBITYCKHOM
KBaJIM(DUKAIIMOHHOM paboTHI.

[Tonyyenue oOpa3oBaHMs 1O 00pa30BaTEIbHON MPOTrpaMMeE BBICIIEIO OOpa30BaHUS —
nporpaMMe OakaliaBpuara JOIMyCKAaeTCsl TOJIBKO B 00pa3oBaTEeIbHON OpPTraHU3aIliH BBICIIETO
00pa30BaHUs U HAYYHOI OpraHu3aluu (Jlajee - OpraHu3amus).

O6yuenne mo mporpamMme OakamaBpuara B 00pa3oBaTenbHON OpraHU3aIuf
OCYILECTBIISICTCS B OUHOM U 3a049HOI popmax oOyueHwHs.

O6beM nporpaMmsl bl cocTanisieT 240 3a4eTHBIX eUHUI] (J1aee - 3.€.) BHE 3aBUCUMOCTH
oT (GopMbl 00yueHHsI, TPUMEHIEMbIX 00pa30BaTENbHBIX TEXHOJOIMH, peaau3aliii MpOrpaMMBI
OakayaBpuaTa C MCIIOJIB30BaHUEM CETEBOW (POPMBI, pealn3allii MpoTrpaMMbl OakallaBpuaTa o
UH/IMBUIYaJIbHOMY Y4€OHOMY IIJIaHy, B TOM YHCIIE IPU YCKOPEHHOM O0yUYCHHH.

Cpox norydeHust o0pa3oBaHus 110 MporpaMMe OakajaBpuara:

B OYHOI (hopMe 00yUyeHHs, BKIIOUAsT KAHUKYJIIBI, PEIOCTABIIsIEMbIe TIOCIIE MPOXOXKIACHUS
roCyJapCTBEHHON UTOrOBOM aTTeCTal[K, BHE 3aBUCUMOCTU OT MPUMEHAEMBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH cocTaBiser 4 roga. OObeM mporpammsl OakanaBpuaTa B OYHOH (Gopme oOyueHwus,
peanu3yeMblii 3a OIMH y4eOHBIN T0/1, cocTaBiseT 60 3.¢.;



B 3a04HOW (hopMax oOyuyeHHs, , BHE 3aBUCHMOCTH OT IMPUMEHSEMBIX 00pa3oBaTelbHbIX
TEXHOJIOTUH, YBEIMYMBACTCS HE MEHee ueM Ha 6 MecsleB W He Oosiee yeM Ha 1 ropa mo
CPaBHCHHMIO CO CpPOKOM TMOJYy4YeHHs O0OpazoBaHus MO O4YHOH ¢opme oO0yueHus. OOBem
porpaMMbl OakajaBpuaTa 3a OJUH y4eOHBIN ToJl 0 0OYHO-3204HON (hopMe 00yUCHHSI HE MOXKET
COCTaBIIATEL Oosiee 75 3.€.;

npu OOydYeHHH IO WHIMBHIYaJbHOMY Y4eOHOMY IUIaHY, BHE 3aBHCHMOCTH OT (OPMBI
oOydeHus, cocTaBisier He Ooyiee Cpoka TMONXy4YeHHs OOpa3oBaHUs, YCTAHOBICHHOTO ISt
COOTBETCTBYIOIIEH (GOpPMBI O0yUCHHS, a TPH OOYYECHUH 110 UHANBUAYAILHOMY y4eOHOMY TUIaHY
JIMI] ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI MOXET OBITh YBEJIMUECH 10 UX YKCIAHHIO HE
Oosiee yem Ha 1 TOJ MO CPAaBHEHHIO CO CPOKOM TOJIYYEHHUsI 00pa30BaHuUs Ui COOTBETCTBYIOIICH
dopMmbl 00ydeHms. O0beM MporpamMmbl OakaaBpuaTa 3a OJUH Y4EOHBIN rox Mpu OOyYCHHH I10
WH/IMBUYAIbHOMY Y4e€OHOMY IIJIaHY BHE 3aBHCHMOCTH OT ()OPMBI OOYYEHUS COCTAaBIISCT HE
MOYET cOCTaaByATh Ooinee 75 3.e.

[lpu peanmsanuu mTporpaMMbl OakajlaBpuaTa OpraHU3alUsl BIPaBE IPUMEHSTH
AJIEKTPOHHOE O0yUEHUE U TUCTAHIIMOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH.

[Ipu oOyueHMM /NHMII C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbSI JIEKTPOHHOE
oOydeHHe W JUCTAaHIMOHHBIC OOpa30BAaTEIbHBIC TEXHOJOTUU JOJDKHBI IPETyCMaTPUBAThH
BO3MOXHOCTbH MpHEMa-Tiepeiadr HHGOPMAIIMK B JOCTYITHBIX I HUX (pOpMax.

Peanu3amus mporpammel OakanaBpruaTa BO3MOKHA C HCIIOIH30BAaHUEM CETEBOH (POPMBL.

OOpasoBarenbHasi JEATEILHOCTh [0 IpOrpaMMme OakajlaBpuaTa OCYIICCTBIIICTCS Ha
roCyIapCTBEHHOM s3blke Poccuiickoit ®denepanvu, €Cild HWHOE HE OINPEAECIEHO JIOKAJIbHBIM
HOPMATHUBHBIM aKTOM OpPTaHU3aIUH.

CrpykTypa nporpaMmmMsl 6aKkajaBpuarTa BK/JIOYaeT 00513aTeIbHYI0 4acTh (0a30BYy10)
H 4aCTh, (opMHPYeMYyI0 YYACTHHKAMH 00pa30BaTeJbHbIX OTHOLICHMH (BAPMATHBHYIO).
OT0 obecrneynBaeT BO3MOKHOCTh pealin3alliy IporpaMMm OakanaBpuaTa, UMEIOIUX Pa3IH4YHYIO
HalpaBJIeHHOCTh (Mpoduib) 00pa3oBaHMs B paMKax OJHOTO HAINpaBlIeHUs MOATOTOBKHU (fajee —
HaIpPaBJIEHHOCTD (IPOUIIb) IPOrPaMMBI).

ITporpamma 6akanaBpuaTa COCTOUT U3 CIEAYIOMIMNX OJIOKOB:

- bnok 1 «/lucuunnuasl (MOAYNIH)», KOTOPBIA BKJIIOYAET AUCUMUILIMHBI (MOAYIH),
OTHOcsIMecs K 0a30BOM 4YacTW HPOrpaMMbl, W AUCHMILIUHBI (MOJYJH), OTHOCAILIHECS K €€
BapHMaTUBHOMN YaCTH.

- brok 2 «IIpakTuku, KOTOPBIM B MOJHOM 00beME OTHOCUTCSI K BApUATUBHOM YaCTH
IIPOrPaMMBI.

- bnok 3 «['ocynapcTBeHHasi UTOroBasi aTTeCTalMs», KOTOPbIH B MOJHOM 00beMe
OTHOCUTCSI K 0a30BOl 4YacTuM MporpaMMbl U 3aBepIIAeTCs TPUCBOCHHEM KBaIU(pUKaILUH,
yKa3aHHOM B IEpEeYHE CIEHUAIbHOCTEH M HampaBleHHH MOATOTOBKM BBICHIETO OOpa30BaHMA,
yTBepxkaaeMoM MuHucTepcTBoM 00pa3zoBaHus U Hayku Poccuiickoii @enepanuu.

Crpykrypa nporpammsl 0aKajiaBpuara

CrpyKTypa nporpaMMbl MarucTpaTypsl O6beM mporpaMMbl OakanaBpuara
B 3a4ETHBIX eIMHHUIIAX
brnoxk 1 JlcuumiuHel (MOJTyIN) 216
ba3oBas yacTb 96 — 108
BapuaruHas yactp 108 —-120
brnok 2 [IpakTukn 15-18
BapuaruBHas yactb 15-18
Biok 3 ['ocynapcTBeHHas HTOTOBAsT aTTECTAIUS 6-9
basoBas yacTb 6-9
O0BemM mporpamMmbl OakajiaBpuara 240




JucuuruinHel (MOIYyJH), OTHOCSIIMECS K 0a30BO YacTH MporpaMMbl OakajaBpuaTa,
ABJISIIOTCSL 00513aTEJIbHBIMU JUIsI OCBOEHHS 00YYaroLMMCs BHE 3aBUCUMOCTH OT HAIIPABJICHHOCTU
(mpodwist) mporpaMMbl OakaiaBpuaTa, KOTOpYK OH ocBaumBaeT. Habop mucuuruime (Moaynei),
OTHOCALIMXCA K 0a30BOM dacTM MporpamMmbl OakajlaBpuara, OpraHu3alus OIpeaesser
camMoCTOsTeNIbHO B 00beMe, ycraHoBieHHOM @PI'OC BO mno nampasienuto 18.03.02 Duepro- u
pecypcocOeperaronme nporeccbl B XMMUYECKOH TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTHU
(ypoBeHp OakanaBpuara), C YYE€TOM COOTBETCTBYIOUICH (COOTBETCTBYIOIIMX)  NPHUMEPHOMN
(mpuMepHBIX) OCHOBHOH (OCHOBHBIX) OOpa3oBareiabHON (00pa3oBaTEIbHBIX) IPOrPaAMMbI
(mporpamm).

Jucrunauael (MOaynH) 1o ¢uinocoduu, UCTOPUN, THOCTPAHHOMY SI3BIKY, O€30MaCHOCTH
KU3HEJEATEIILHOCTH Pealn3yroTcs B paMkax 0a30Boil wactu bioka 1 «Jluciuruimael (MOTyn)»
nporpaMMsl 0akanaBpuata. O0beM, CoepKaHNe U MOPSAA0K peau3aluyi JUCHUIUIMH (MOIyse)
OTIpeNIeNIAeTCs OpraHU3alKel CaMOCTOSITEIBHO.

JMcuuIuinHel (MOAYINN) 10 (PU3MUECKON KYJIBTYpe U CIOPTY PEU3YIOTCS B PAMKAX:

bazoBoii wactu bnoka 1 «Aucuurumael (MOAyNn)» mporpaMMbl OakajgaBpuaTa B 00beMe
HEe MeHee 72 akaJeMU4ecKnX 4acoB (2 3.e.) B 04HO# opMe o0yueHus;

9JIEKTUBHBIX JNUCIMIUIMH (MoOnysei) B oObeme He MeHee 328 akaJeMHUYeCKHX 4YacoB.
VKa3zaHHbIE aKaJeMUYECKHE Yachl SIBISIOTCS OO0S3aTENbHBIMU Ul OCBOEGHUS M B 3a4eTHBIC
€/IMHUIIBI HE TTEPEBOIUTCS.

JucuuiuinHel (MOAYIH) MO (PU3HYECKOM KYJIbType M CHOPTY peau3yloTcs B MOPSJIKE,
YCTAHOBJICHHBIM OpraHu3anueil. s WHBaNMIOB M JIMII C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsl OPraHU3alMsl YCTAHABIMBACT OCOOBIM MOPSIOK OCBOEHUS JUCLUIIMH (MOAayJiel) 1o
($U3NIECKOil KyIbType U CIIOPTY C YUE€TOM COCTOSIHUS X 37J0POBBSI.

JucuumuinHel (MOIYNN), OTHOCAIIMECS K BAPMATUBHON YacTH IMPOrpaMMbl OakagaBpuaTa,
IPAKTUKU ONPEIENAIOT HalpaBlIeHHOCTh (Mpoduiib) mnporpamMmel OakanaBpuata. Habop
JUCHUIUIMH (MOJyJei), OTHOCSIIMXCA K BapHMAaTHBHOW YacTM NpOrpaMMbl OakajlaBpuaTa, |
MPAKTUK OpraHU3alusl OMpeesseT caMOCTOsATENbHO B 00beMe, ycraHoBieHHOM PI'OC BO no
HanpasieHuto 18.03.02 DHepro- u pecypcocOeperaroiye mpouecchl B XMAMHUUECKOW TEXHOJIOTHH,
Heprexumun u OuoTexHosornu (ypoBeHb OakanaBpuara). Ilocie BwriOOpa oOydaromIMMCS
HanpaBJIeHHOCTH (TMpoduisl) mporpaMmMbl HaOOP COOTBETCTBYIOLIMX TUCHMIUIMH (MOIyJei) u
NPaKTUK CTAHOBUTCS 0053aTENBHBIM IS OCBOSHHS 00YUJaIOIIMCSI.

B bnok 2 «lIpaktuku» BXOAAT ydeOHAas M TPOU3BOJCTBEHHAs, B TOM 4HCIe
NPeIIUTUIOMHAS, IPAKTUKH.

Tunel yueOHOM NpakTHKH:

- TPaKTUKa MO TMOJYYCHUIO TIEPBUYHBIX MPO(PECCUOHATBHBIX YMEHHUI U HABBIKOB.

Tumnel TpoU3BOACTBEHHOMN MPAKTHKU:

- MPAaKTHKa MO TOJYYCHUIO NMPOPECCHOHATBHBIX YMEHHH W OmMbITa MPOodecCHoHATEHOM

NesTeNbHOCTH;

- HAaYYHO-HCCIIeJIOBATENbCKast padoTa.

CrniocoObI poBezieHHs yueOHOM U IPOU3BOCTBEHHOM MPAKTHUK:

- CTallMOHApHAs;

- BbIE3/IHAS.

[MpenmuruioMHass ~ TpakTHKa  TPOBOMUTCS  JUIA  BBIIOJNHEHHWS  BBITYCKHOU
KBAJTM(PHUKAIIMOHHOHN paboThI U ABINsETCS 0053aTENbHOM.

[lpu pa3paboTke mporpaMMm OakaiaBpHaTa OpTaHU3aIMs BBIOMPACT THUIBI MPAKTHK B
3aBUCHMOCTH OT BHUjAa (BUJOB) JEATEIBHOCTH, Ha KOTOPBIH (KOTOphIE) OpPHUEHTHpPOBaHA
nporpamMa OakanaBpuaTta. OpraHu3amnus BIIpaBe MPEAyCMOTPETh B Iporpamme OakaisaBphara
MHBIC TUIIBI MPAKTHK JOMOJHUTENbHO K ycTaHoBieHHBIM PI'OC BO no nampasnenuro 18.03.02
OHepro- M pecypcocOeperaromue Mpouecchl B XUMHYECKOM TEXHOJIOIMH, HEe(PTEXUMHUH U
6uoTexHosoruu (YypoBeHb OaKanaBpHuara).

VYyebHast u (W1M) NPOU3BOACTBEHHAs MPAKTHKM MOTYT MPOBOAMTHCA B CTPYKTYPHBIX
MOJPa3/ICIEHUSIX OPTaHU3aIUH.



Jnis nuI ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 310pPOBBSI BBHIOOP MECT IMPOXOXKICHHS
IPAaKTUK YYUTHIBAET COCTOSIHUE 30POBbs U TPEOOBAHUS MO JOCTYITHOCTH.

B bnox 3 «l'ocymapcTBeHHass MTOroBas aTTEeCTalUs» BXOAMUT 3allUTa BBIIYCKHON
KBAJTM(PUKALMOHHON paboThl, BKJIIOYas MOJArOTOBKY K 3alllUTE U MPOLEAYpPY 3aIIUTHI, a TaKKe
IOJArOTOBKAa K CIplYE M cJadya TOCYJapCTBEHHOIO 3K3aMeHa (eciu OpraHu3alus BKIHOYMIIA
roCyJapCTBEHHBIH 3K3aMEH B COCTAB FOCYJapCTBEHHON UTOTOBON aTTECTALUN).

[TporpamMmel OakanaBpuata, coAepikKallllie CBEAECHUS, COCTABISAIOLINE IOCYAAPCTBEHHYIO
TailHy, pa3pa0aTbIBAIOTCS U PEAIMU3YIOTCS C COOJIIOJCHMEM TpeOOBaHUM, MpenycMOTPEHHbBIX
3aKOHOJIAaTeNbCTBOM Poccuiickoit denepanvu 1 HOPMATUBHBIMU NPABOBBIMH aKTaMH B 00J1acTh
3alIUThl TOCYAAPCTBEHHOM TAIHBI.

Peanmuzanus wactu (dacteid) oOpa3oBaTeNbHOW MPOrpaMMbl W TOCYAApCTBEHHOM
UTOTOBOM aTTecTalMy, COAEp)Kalled Hay4HO-TEXHHYECKYI0 HH(QOPMALUIO, IOAJIEKAILYIO
AKCIIOPTHOMY KOHTPOJIIO, U B paMKax KOTOPOM (KOTOPBIX) 1O OOYyYaroUIuxcsi JTOBOISTCS
CBEJICHUS OrPaHMYCHHOTO [OCTyNa, U (MIM) B Y4EOHBIX LEISIX MCIOJIB3YIOTCA CEKPETHbIE
o0pa3lbl BOOpPYKEHUS, BOGHHOM TEXHHMKH, UX KOMIUIEKTYIOLUE H3/ENNs, HE JOIYCKaeTcs ¢
HPUMEHEHHUEM DJICKTPOHHOTO 00y4eHUsl, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

[Ipu pa3paborke mnporpammbl OakajnaBpuaTa oOydarolUMCS  00ecIeYnuBaETCS
BO3MOYKHOCTh OCBOCHHUS JUCLUIUIMH (MOAYJIEH) 110 BBIOOPY, B TOM YHCIIE CIIELUalIbHbIE YCIOBUS
MHBaJIMJaM U JIMLAM C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pOBBSI, B 00beMe He MmeHee 30
IPOLIEHTOB 00beMa BapuaTuBHOM yacTu biioka 1 «ucuuminyel (MOAyIn)».

KonuuecTBo 4acoB, OTBEIEHHBIX Ha 3aHATHS JIEKIIMOHHOTO TUMa, B 1e1oM 1o bioky 1
«lucuurnHel (MOAYIN)» OJIKHO COCTaBIATh He O6osee 40 MpOLIEHTOB OT OOLIEro KOJIM4YecTBa
4acoB ay/IUTOPHBIX 3aHATUN, OTBEJIEHHBIX Ha peajn3altio JaHHoro bioka.

[IpodwmibHas HampaBleHHOCTh  IporpamMMm OakajaBpuaTa ONpPEAEseTcs BBICHIMM
yu4eOHBIM 3aBEJCHHMEM, PEATM3YIOIIUM 00pa30BaTENbHYIO MPOrpaMMy IO COOTBETCTBYIOIIEMY
HaIPAaBJIEHUIO IO OTOBKHU.

1.4 TpeOoBaHus K NOCTYNAIOIEMY

TpeboBaHMs K TOCTYMAOUIEMy ONPEACISIOTCS (peepaibHbIM 3aKOHOJATEIhCTBOM B
oOmactu oOpa3zoBaHus, B ToM uucie llopsakom nmpuema Ha oOydeHue MO 0Opa3oBaTEIbHBIM
nporpaMMaM BBICIIETO 00pa3oBaHUS — MporpaMMaM OakalaBpuaTa Ha COOTBETCTBYIOIINN
yueOHBIH TO]I.

2. XAPAKTEPUCTUKA MPO®ECCUOHAJBLHON JEATEJIBHOCTH
BbIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Obaactb npogeccHOHATBHOI 1eATeJIbHOCTH BBITYCKHUKA

Obnacte TpoQecCHOHANBHON JESITeTbHOCTH BBITYCKHHKOB, OCBOMBIIUX IPOTPAMMY
OakanmaBpuaTa, BKJIIOYAeT  CO3JaHME, BHEAPEHHE W  OKCIUIyaTallMi0  dHEepro- H
pecypcocOeperarmnmx, 3KOJOTHIECKH O€30MMacHBIX TEXHOJIOTHH B MPOU3BOACTBAX OCHOBHBIX
HEOPraHMYECKUX BEIIECTB, MPOJYKTOB OCHOBHOI'O M TOHKOTO OPraHMYECKOro CHHTE3a, IO-
JMMEPHBIX MaTEePHUaIOB, MPOAYKTOB epepadbOTKH HEPTH, ra3a U TBEPJIOTO TOILUINBA, MUKPOOHO-
JIOTMYECKOTO CHHTE3a, JIEKAPCTBEHHBIX MpEnapaToB U MUIIEBBIX MPOJIYKTOB, pa3pabOTKy METO-
JIOB OOpaIIeHus] ¢ MPOMBIIUICHHBIMH M OBITOBBIMHA OTXOJaMH ¥ BTOPUYHBIMH CHIPHEBBIMU pe-
cypcamu.

2.2 O6bexTbI podeccHOHATbHOI 1eATeTbHOCTH BBIMIYCKHHKA

Oo6bexTamu Mpo(hecCHOHAIBHON AEATETbHOCTH BBITYCKHUKOB, OCBOMBIIHX MPOrpaMMy
OakanmaBpuaTa, SBISIOTCS TPOIECCHI W amnmapaTbl XMMHUYECKOH TEXHOJOTHH, HEPTEXUMHU W
OMOTEXHOJIOTUH,

HPOMBIIIUICHHBIE YCTAHOBKH, BKJIIOUasi CHCTEMbI aBTOMAaTH3UPOBAHHOTO YIIPABJICHNUS;
CHCTEMBbl aBTOMATHU3MPOBAHHOTO MPOEKTHPOBAHUS; ABTOMATHU3UPOBAHHbBIE CHUCTEMbl HAaYYHBIX
HCCIICTOBAHUII;



COOPYKCHHSI OYUCTKM CTOYHBIX BOJ M Ta30BBIX BBIOPOCOB, IMEpPEepadOTKH OTXOJOB,
YTHJIM3AIUN TETJIOOHEPTETHYECKUX MTOTOKOB M BTOPUYHBIX MaTEPUAJIOB;

METO/Abl M CpPEACTBa OIEHKH COCTOSIHHS OKpYXKaloIlel cpeabpl M 3allUThl €€ OT
AHTPOIIOTEHHOTO BO3/ICHCTBUS,

CUCTEMBl HCKYCCTBEHHOT'O HHTEJUIEKTa B XUMHUYECKOH TEXHOJOTHH, HE()TEXVMHH H
OHMOTEXHOJIOTHH;

JNEUCTBYIOIIME MHOTOACCOPTUMEHTHBIE TMPOU3BOJICTBA XHMMHUYECKOW ©  CMEXKHBIX
oTpacieil TPOMBIITUICHHOCTH.

2.3 Buabl npodeccHOHATLHOM 1€ATEIHLHOCTH BBITYCKHUKA

Buapl mpodeccuoHaNbHONW — JIEATETLHOCTH, K KOTOPBIM TOTOBSITCS  BBIITYCKHHUKH,
OCBOUBIIIME TIporpamMmy OakajmaBpwara - TPOU3BOJCTBEHHO-TEXHOJIOTMUYECKAs W HAy4YHO-
HCCIIeIOBATENbCKas JIEITEIIbHOCTh B OOJIACTH HEPro- M pecypcocOeperarmmx IpoieccoB B
XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOJIOTHH.

2.4. 3agaum npodeccuOHAIBLHOM AeSITeJIbHOCTH

BrimyckHuk, OCBOMBIIMI TIporpaMmy OakajaBpuara, B COOTBETCTBHU C BHUIAMU
po)eCCHOHAIBHON ACATEIIPHOCTH, HAa KOTOPhIC OPHEHTHUPOBAaHA IporpamMma OakallaBpHara,
JOJKCH OBITH TOTOB peliaTh CISAYIONINE MPOQPeCCHOHANTBHBIC 3a1a4u:

MIPOM3BOICTBEHHO-TEXHOJIOTHYECKAS JEATCIbHOCTD:

- OpraHu3amys BXOJHOTO KOHTPOJIS CBIpbS M MAaTEPUAJIOB C IO3UIUH DSHEPro- M
pecypcocOepeRkeHus IPH UX MmepepadoTKe;

- KOHTPOJb KauecTBa BBHIMYCKAEMOW TMPOAYKIIHMH U PECYpCo-, IHEPromnoTpediieHus
TEXHOJIOTHYECKHUX MPOIECCOB C UCTIOIB30BaHUEM CTAaHAAPTHBIX METOJIOB;

- opranuzaius o0CITy>KUBaHUS U YIPABIECHUS TEXHOJIOTHUYECKUMU MIPOLIECCAMU;

- y4acTHE B IKCIUTyaTallid aBTOMATU3UPOBAHHBIX CUCTEM YIPABICHUS TEXHOJIOTHYECKUMHU
MPOIIECCAMU;

- y4acTH€ B OCYIIECTBJICHUU MEPOIPHUATHN MO OXpaHE OKpPYXKAloLeHd Cpelbl Ha OCHOBE
TpeOOBaHUI MPOMBINIIICHHON O€30MaCHOCTH U IPYTUX HOPMATUBHBIX TOKYMEHTOB, PETIaMEHTHU-
PYIOIIMX KaueCTBO MPUPOIHBIX CpPE;

- yuacTue B paboTe LEHTPaTbHBIX 3aBOJCKHX JiabopaTopuil u jgabopartopuil CaHHUTapHO-
AMUJAEMHUOJIOTMYECKOT0 KOHTPOJISI, OT/IENIaX OXPaHbl OKPYXKAIOIIEW Cpellbl MPEAIpPUSITHN XUMU-
4ecKoi, HehTEXUMUYECKOM, OMOTEXHOIOTHYECKON U CMEKHBIX OTpaciiei MPOMBIILIEHHOCTH.

Hay4YHO-HCCIIeI0BaTeNIbCKast 1eATENbHOCTh!

- U3y4€HUE HAYYHO-TEXHHYECKOW MH(OpMaIlUU, OTEUECTBEHHOIO0 U 3apyOe’KHOro OIbITa
10 TEMAaTHUKE UCCIICIOBaAHUA,

- IJJAHUPOBAHUE U NMPOBEJICHUE dKCIEPUMEHTAIBHBIX HUCCIECIOBAaHUM 110 JHEPIO- U pPeCyp-
cocOepekeHnI0, 00ECIIeYeHUI0 HKOJIOIMUECKOil 0€30MacHOCTH MpHU peau3aliyd TeXHOJIOorh4e-
CKOT'O TpOIIeCcca U aHAJIU3 UX Pe3yJIbTaToB;

- MaTeMaTU4ecKOE€ MOJEIMPOBAHUE TEXHOJOTHYECKHX IIPOLIECCOB C HCIOIb30BAHUEM
CTaH/IapTHBIX ITAKETOB aBTOMATU3UPOBAHHOTO pacueTa v MPOEKTUPOBAHUS;

- CHCTEeMaTH3allysl JaHHBIX Il COCTABIEHUS 0030pOB, OTUETOB M HAYYHBIX MYOIUKAIUH,
COCTaBJIEHUE OTYETA 110 BBINOJIHEHHOMY 3a/laHUI0, YYaCTUE BO BHEJIPEHUM PE3YJIbTaTOB MCCIIE-
JIOBaHUH U pa3paboToK;

- ydacTHue B pa3pabOTKe CHCTEM YIPaBJICHUS TEXHOJOTHYECKUMH MPOLIECCAMU;

- y4acTHe B TIPOBEACHUU MEPOINPHUATHNH TIO 3amuTe OOBEKTOB HHTEIJICKTYAIbHOU
COOCTBEHHOCTH M pe3yJNbTAaTOB HCCIIEIOBaHUI M pa3pabOTOK Kak KOMMEpPUYECKON TailHbI
HNpennpuaTus,

- pa3paboTka ¥ BHEApEeHHE HHPOPMAIIMOHHBIX CUCTEM, 0a3 TaHHBIX, 0a3 3HaAHUH.



3. TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS
INPOT'PAMMBI BAKAJIABPUATA

3.1 B pe3ynbraTe OCBOEHHS MPOrpaMMBbl MAaruCTPaTyphbl y BBITYCKHHKA JTOJKHBI OBITh
chopMupoBaHbl  OOIICKYJIbTYpHBIE,  OOmmenpodeccuoHadbHbIE W MPOQPECCHOHAIBHBIC
KOMITETEHIIHH.

3.2 BblIyCKHUK, OCBOMBIIMM HpPOrpaMMy MarucTparypsl, JOJDKEH 00JaaaTh
CJICAYIOIIMMHU 001IeKYJIbTYPHBIMH KOMIIETEHIUSIMH

- CHOCOOHOCTBIO UCIOJIb30BATH OCHOBBI (PUIOCOPCKUX 3HAHUN JUIsl (POPMUPOBAHUS
MupoBo33peHueckoi nosummu (OK-1);

- CHOCOOHOCTBIO  AHAJIM3UPOBATh  OCHOBHBIE  3Talbl M 3aKOHOMEPHOCTH
MCTOPUYECKOT0 Pa3BUTHs 00LIeCTBa JUisi popMHUpOBaHUs rpakaanckoit mosunun (OK-2);

- CHOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI DKOHOMMYECKHX 3HAHMWA B Pa3IHMYHBIX
chepax xusnenestenpHocTH (OK-3);

- CHOCOOHOCTBIO HMCIIOJIb30BaTh OCHOBBI NPABOBBIX 3HAHMM B pa3iMYHbBIX cdepax
xusnenestensaoctu (OK-4);

- CHOCOOHOCTHIO K KOMMYHHKAIIMU B YCTHOW U MUCHbMEHHOM (pOpPMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIsl  peIIeHUs 3a/a4  MEXKIMYHOCTHOTO UM MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

- CIOCOOHOCTBIO PadOTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCIIPUHUMATH COLTUAIIBHBIE,
ITHUYECKHE, KOH(ECCHOHAIBHBIC U KyIbTypHbIe pa3nuuus (OK-6);

- CIIOCOOHOCTRIO K cCaMOOpraHu3aliuy U camoobpasosanuio (OK-7);

- CIOCOOHOCTBIO HCIOJB30BATh METOJBI U CPEACTBA (DU3MUYECKOW KYIBTYPBI JUIS
oOecrieueHus OJTHOLIEHHOM colManbHO U npodeccnonansHou nestenbaoctr (OK-8);

- CHOCOOHOCTBIO HCIIOJIB30BaTh IMPHUEMbI MEPBOW MOMOILM, METOJbl 3aLIUTHl B
YCIOBHSX Upe3BbIyaiiHbIX cutyaruii (OK-9).

3.3 DBhINycKHWK, OCBOMBIIMK mporpamMmy OakanaBpuara, JOJDKEH 00lajaTh
CJIEAYIOUIMMHU 001enpo(ecCHOHATBLHBIMM KOMIIETEH UMM

- CIOCOOHOCTBIO pelIaTh CTaHIAPTHBIE 337aud MPOPECCHOHATBLHON NIESTeTbHOCTH
Ha OCHOBe HUH(MOpManMOHHOW U Oubnuorpapuyeckol KyJabTypel C MPUMEHEHUEM
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMM M € YyYeTOM OCHOBHBIX TpeOOBaHMH
uHpopmarmonHoi oezonacuoctu (OITK-1);

- CHOCOOHOCTBIO  MCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHbl  €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B TNPO(ECcCHOHANBHOM JesITeIbHOCTH, NPUMEHSTh METOAbl MaTeMaTH4ecKOro
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHUYECKOTO U dKCIIepUMeHTalbHOro nccnenoanus (OI1K-2);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAyUHbIE 3aKOHBI JUIS
NOHUMAaHUI OKpYXKarouero Mupa u sisieruid npupozs (OI1K-3);

3.4 BBINyCKHUK, OCBOMBIIMK TmporpamMmy OakajxaBpuara, JOJDKEH 00JajaTh
Npo(ecCHOHAILHBIMM KOMIETEeHIUSIMM, COOTBETCTBYIOIIMMH BHJaM MpOodecCHOHATbHON
NeSITeTbHOCTH, Ha KOTOPBIE OPUEHTHPOBaHA TpoTrpaMMa OakaiaBpuaTa:

MPOM3BOJICTBEHHO-TEXHOJIOTUYECKAs ACATEIbHOCTD:

- CIIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJOTHUYECKUI TPOIECC B COOTBETCTBUH C
pETJIaMEHTOM W WCIIOJIb30BaTh TEXHUYECKHE CPENCTBA I M3MEPEHHs] OCHOBHBIX MapamMeTpOB
TEXHOJOTUYECKOT0 TpoLiecca, CBOUCTB ChIpbst U npoaykimu ([1K-1);

- CIOCOOHOCTBIO YYacTBOBATh B COBEPIICHCTBOBAHUN TEXHOJOTHUECKUX MPOIIECCOB
C MO3UIUH 3HEPro- U pecypcocOepexeHnss, MUHUMHU3AUN BO3JICHCTBHS Ha OKPYXKAIOILYIO Cpery
(IIK-2);

- CHOCOOHOCTBIO HCHOJIB30BATh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHUH,
IPOBOIUTH 00pabOTKY MH(GOPMAIMK C UCHOIB30BAHUEM MPUKIIAJHBIX MPOrpaMM U 0a3 JaHHBIX
JUI pacdeTa TEXHOJIOTMYECKHUX MapaMeTpoB 0OOPYHOBaHMS U MOHHTOPUHIA MPUPOAHBIX Cpe
(IIK-3);

- CHOCOOHOCTBIO ~ HUCIOJIb30BaTh ~ HOPMATUBHBIE JIOKYMEHTBl II0  KayecTBY,



CTaHJapTU3aIMK U cepTrdukanuu npoayktoB u uznenuii (I1K-4);

- FOTOBHOCTBbIO  OOOCHOBBIBaTh KOHKPETHBIE TEXHMYECKHE PpEUIeHHs] MpH
pa3paboTKe TEXHOJIIOTHMYECKUX IPOIECCOB; BHIOMpPATh TEXHUYECKHE CPEICTBA W TEXHOJIOTHH,
HAIpaBJICHHbIE HAa MUHUMU3ALWIO AHTPONOTEHHOTO BO3JCHCTBUS HAa OKPYXAIOIIYIO Cpery
(I1IK-5);

- CIIOCOOHOCTBIO CJIEUTh 3a BBHINOJHEHUEM IMPaBWJI TEXHUKH O€30MacHOCTH,
MIPOU3BOJICTBEHHOW CaHUTapUM, IMOXKApHOW O€30macHOCTM W HOPM OXpaHbl Tpyda Ha
npeanpustusx ([1K-6);

- TOTOBHOCTBIO OCBAaMBaTh M JKCILTyaTUPOBATh HOBOE OOOpYyIOBaHUE, MPUHUMATD
y4acTue B HATAKMBAHUU, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUUECKOTO
COCTOSIHHSL 000pyIoBaHus U porpaMMHbIX cpencts (I1K-7);

- CIIOCOOHOCTBIO HCIOJIB30BaTh 3JIEMEHTHI JKOJIOr0-3KOHOMUYECKOTO aHaiu3a B
CO3JIaHUH FHEPro- u pecypcocbeperarommux texHomnoruit (I1K-8);

HAYYHO-HCCIIEJIOBATEIILCKAS ACATEIbHOCTD:

— TOTOBHOCTBIO HM3Yy4aTh HAyYHO-TEXHMUYECKYI0 WH(OpMALNIO, aHAIU3HPOBAThH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (ITK-13);

- CHOCOOHOCTBIO PUMCHSTH COBpEMEHHBIC METO/TBI HCCIICIOBAHUS
TEXHOJIOTHYECKHUX TPOIECCOB M MPUPOTHBIX CPEl, MCIOIh30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4HOHUCCIenoBarensckoi padore (ITK-14);

- CIIOCOOHOCTBIO TUIAHUPOBATh OJKCIICPUMEHTAIBHBIC WCCICAOBAHUS, IOTYJaTh,
00pabaThIBaTh U aHATU3UPOBATH MONydeHHBIE pe3yabTaThl (ITK-15);

- CIOCOOHOCTBIO MOJIENIMPOBATh JHEPro- W pecypcocOeperaromme Mporecch B
XUMHYECKON TeXHOJI0ruu, Herexumuu u ornotexuosorun (I1K-16).

4. OPTAHU3ALMSA OBPA30OBATEJIBHOT'O ITPOLECCA ITPU PEAJIM3ALIUA
MMPOI'PAMMBbI BAKAJIABPUATA

4.1 O6mas xapakTepucTHKa 00pa3oBaTeIbHOI JeATeJbHOCTH

OObpazoBatenbHast e TEIbHOCTH 110 IIporpaMme OakajiaBpuara rnpeaycMaTprBaeT:

- TNpOBEJCHME YUeOHBIX 3aHATUH MO AUCLUUIUIMHAM (MOIyJsM) B GopMme JeKUuil, ce-
MUHApCKUX 3aHATHH, KOHCYIbTALUN, Ta00PaTOPHBIX padoOT, MHBIX (pOopM 0OyUeHus, MPEeTyCMOT-
PEHHBIX Y4eOHBIM IJIAHOM;

- TIpOBEJCHHE NMPAKTUK;

- TpOBEICHHME KOHTPOJS  KadyecTBa OCBOGHUS  HIporpamMMmbl  OakanaBapuara
MIOCPEJICTBOM TEKYILEro KOHTPOJIS YCIIEBAEMOCTH, MMPOMEKYTOYHOM aTTeCTallMi 00yJarOIuXcs,
roCyJapCTBEHHON UTOTOBOM aTTEeCTallui 00YJarOIUuXCsl.

4.2 Y4eOHBIii NJIaH MOATOTOBKHU 0aKAJIaBPOB

VY4eOHbIil MIaH MOArOTOBKH OakanaaBpoB pa3paboTaH B COOTBETCTBUU C TPEOOBaAHHUSIMHU
(benepaabHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA 10 HANPABICHHUIO TTOATOTOBKH
18.03.02 BHepro- u pecypcocOeperaromye mporecchl B XUMUIECKOW TEXHOIOTHH, He(hTeXUMUN
U OHMOTEXHOJIOTHH, YTBEP)KIECHHOMY TPHUKAa30M MHUHHUCTEpCTBA OOpa3oBaHHWsI W HAYKH
Poccuiickoit ®enepanuu ot 12.03.2015 r. Ne 227.

B yueObHOM maHe oToOpaskeHa JIOTHUYECKasl IOCIIEOBATEIIEHOCTh OCBOCHHS ITUKIOB U
pasnenoB OOIl (aucuuIuIMH, NPakKTHK), oOecrneyuBaroImuX (opMUpOBaHUE KOMIETEHLUI.
VYkazana o01ast Tpy10eMKOCTh JUCLHUIUIMH, MOJIyJIeH, IPAaKTUK B 3aYETHBIX €IUHHIIAX, a TaKXKe
ux 0o0mIast U ayAUTOpHAsI TPYAOEMKOCTh B Hacax.

VYueOHbIl MaH TOATOTOBKM OakanaBpoB 1o HamnpasieHuto 18.03.02 Ouepro- u
pecypcocOeperaronme npoueccsl B XUMUUECKON TEXHOJIOIMH, HEePTEXUMUHU U OMOTEXHOJIOTUH,
npopmis  «OxpaHa OKpyXKarolled cpeabpl W PAaLUMOHAIBHOE UCIONb30BaHUE MPUPOIHBIX
pecypcoBy MpuIaraercs.



4.3 KanennapHusiii yueOHbIi rpadpuk

[TocemoBaTenbHOCTh peaIM3aluK MIPOrPaMMBbl MAarHCTPATYphl IO TOJaM M CeMecTpam
(BKIJIIOUAsl TEOpeTHYecKoe OO0y4YeHHe, MPAKTUKH, HAayYHbIC MCCICHOBAHUS, MPOMEKYTOUYHBIE U
TOCYZIapCTBEHHYIO MTOTOBYIO aTTECTALlMH, KAHUKYJbI) MPUBOAMTCS B KaJICHAAPHOM Y4eOHOM
rpaduke (MPHUIOKECHUE — KaJICHIAPHBIA y4eOHBII rpaduK).

4.4 AHHOTAUMHU PadOYUX MPOrPaMM JHCHUILIHH
4.4.1. IucuMIJIMHBI 00513aTeJIbHOM YacTH (0a30Basi 4acTh)

AHHOTanugA padoyeil MpOrpaMmMbl AHCUUIIMHBI
«HuocTpannslii a361»(b1.61)

1.Ieap AUCHMIVIMHBI — TpUOOpeTeHHe 00yJYaroIUMHUCs 001IeH, KOMMYHHKAaTUBHON U
npodecCHoHaNbHOM KOMIIETEHIMH, YPOBEHb KOTOPBIX Ha OTAENBHBIX JTamax s3bIKOBOU
MOJATOTOBKA  TIO3BOJIIET  HCIIOJIB30BaTh  WHOCTPAHHBIM  SI3BIK  TPAKTHYECKH Kak B
npodeccnoHanbHOM (MIPOU3BOJCTBEHHOM M HAaydHOH) [eATeNbHOCTH, TaK W N Lejel
camMo00pa3oBaHusI.

2.B pe3yabTare M3ydYeHHsl JAUCHMILUIMHBI  oOydawoluiics Mo mporpamme
0akajlaBpHaTa J0JIKeH:

Obnaoams cnegyromumu o0mekyasTypHbiMU (OK) KoMneTeHIusIMHu:

- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW W NMHCBMEHHON (opMax Ha PyCCKOM U
WHOCTPAaHHOM  fI3bIKaX JJI pEIIeHUs 3aJad MEXKJIMYHOCTHOTO U MEXKKYIbTYpHOTO
B3aumoeicteus (OK-5).

3nams:

- OCHOBHBIE  CIIOCOOBI ~ COYETaEMOCTH JICKCHUECKHMX  €IWHHUIl W  OCHOBHBIC
CJII0BOOOPA30BaTEIbHBIE MOIETIH;

- PYCCKHE OSKBHUBAJICHTHI OCHOBHBIX CIIOB W BBIPXCHHH pedd B Ipoliecce
MEXIMYHOCTHOTO U MEXKYIbTYPHOTO B3aMO/ICHCTBHUS;

- OCHOBHBIE MPUEMBI U METOJIBI peepUPOBAHUS U AHHOTUPOBAHUS JTUTEPATYPHI;

- TACCUBHYIO U aKTUBHYIO JIEKCHKY, B TOM 4YHCIIe OOIICHAy4YHYIO M CIEHUATbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO JIJIsl pa0OTHI HAJl TUTIOBBIMU TEKCTAMH,

- TpHeMbl pabOThl C OPUTHHAIBHOMN TUTEPATYPOIl HA MHOCTPAHHOM SI3BIKE.

Ymemy:

- paboTaTh C OpUTHHAIBHON IMTEPATYPO HA MHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTH TMEpPemHucKy Ha  H3y4aeMoM S3bIKE  C IENBI0 MEXINYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

- BeCTHM pEUeBYI0 JIEATEIbHOCTh MPUMEHUTENLHO K cdepe ObITOBOH U
poQeCCHOHAIBHON KOMMYHUKAITHH.

Braoemy:

- MHOCTPAHHBIM SI3IKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKKYJIBTYPHOTO OOIICHHSI,
HaBBIKAMH ¥ YMCHHUSMH pEUYCBOM JCATCILHOCTH MPUMEHHUTEIBRHO K cdepe OBITOBOH U
npodeccCHoHaNbHOM KOMMYHHKAITUN, OCHOBAMH ITyOJIMYHON peyn;

- ocHOBamMH pedepHpOBaHUS W AHHOTHPOBAHUS JIUTEPATyphl HA H3y4aeMOM
WHOCTPaHHOM SI3BIKE.

3. Kparkoe cogep:xaHue TUCHMILIUHBI:

Beenenue. [Ipeamer u poib HHOCTpaHHOTO si3bIKa. KpaTkue ucropuueckue cBeieHus o0
M3y4aeMoM S3bIKe. 3aJ]a4i M MECTO Kypca B MOJITOTOBKE OaKaaBpa TEXHUKH U TEXHOJIOTHH.

Mognayisb 1. |.I'pammaTrrueckue TpyAHOCTH U3y4aeMOro A3bIKa:

1.1 JInuHble, NpUTSKATEIbHBIE U MPOUYNE MECTOMMEHHS.

CrpsixeHue ri1aroa-cBs3KHy.

W3menenue rnarosia-cBsi3ku B ¢opMmax Hacrosiero BpemeHu. OOpa3zoBaHue pazIuUHbBIX

BUJIOBPEMEHHBIX (OpM C mMoMoIIbI0 Tharona-cBs3ku. OOpa3oBaHue u ymnorpebieHne Gopm

10



NAaCCUBHOTO 3ayora. l3MeHeHHe TIJlarona-cBs3KM B pPA3IUYHBIX (opMax MPOUIEAIIETO U
Oyayiiero BpeMeHu. [ 1aros-cBsizka B OTpULIATENIbHBIX PEITI0KECHUSAX.

1.2 Tlopsgox cnoB B mnpemioxkeHuu. I[IpsiMoil TOpSAIOK CIOB  YTBEPAUTEIBHOTO
OPEVIOKEHUs] B pa3IMYHbIX BHUIOBPEMEHHbIX (Qopmax. l3meHeHue mnopsaka cloB B
BOIIPOCUTENBHBIX NpeAokeHusAX. Iopsaok clIoB U MOCTpOEHUE OTPULIATENBHBIX MPEAIOKEHUN.
OMpaTHuecKue KOHCTPYKIUH.

Mopyns 2. |l.UTenne TeMaTu4ecKuX TEKCTOB:

2.1. BBenenue B cienMalILHOCTD

2.2 .. Menneneen

2.3. PXTY um. JI.1. Menpaeneena

ITonsaTHe 0 BUIax 4reHMs Ha npumepax TekcToB o Xumuu, .M. Menneneese, PXTY um.
J.1. Menneneena.

AKTHUBU3aLUs JTEKCUKU IIPOYUTAHHBIX TEKCTOB.

Monynb 3. 1. IIpakTrka ycTHOM pedn o TeMam:

3.1. «I"'oBopuM 0 cebey,

3.2. «Bropone»,

3.3. «PaiioH, rae s KUBYy».

MoHosoruueckast pedb 1o TeMe «o cedey.
Monyib 4. |.I'pammaruueckre TpyAHOCTH U3y4aeMoro A3bIKa:

4.1. Uadunutus. @opmel nHGuHUTHBA. [IpomomkeHHbId U TTep()EKTHBIN MH(MUHUTHUB.
Oynkuuu  uwHOUHUTABA B TpemtoxkeHnn. OOpa3oBaHue M ymoTpeOsieHHe WHOUHUTHBHBIX
00OpOTOB THUMA «CJIOKHOE MOJUIeXKAIIEe» U «CIO0XKHOE JONOJIHEeHue». BapuanTel mepeBoja
MH(QUTUBHBIX 000POTOB HA PYCCKUH S3BIK.

4.2. BunoBpemenHble ¢opmbl TriarosioB. OOpa3oBaHHE NPOCTHIX, MPOJODKEHHBIX,
nep@exTHeIX M Nep(EeKTHO-IPOAOKEHHBIX BpeMeH. BompocuTenbHble NPEIIOKEHUS B
pa3nnyHbIX BpeMeHax. OOpa3oBaHue OTpULATEIbHBIX (DOPM TiIaroja B pa3InYHbIX BpeMeHaXx.

Monyns 5. Il. U3ygaromee 4reHHe Hay4yHO-TIOMYJSPHBIX TEKCTOB MO BbIOpaHHOMN

CIEUAJIBHOCTH.

[IpumepHas TeMaTHKa TEKCTOB:

5.1. «bHOTEXHOJIOTHS U HAYYHBIE METOBI»

5.2. «Hedprexumuueckoe mpearnpusiTue».

Monyns 6. 1. TIpakTuka ycTHOH pedn 1o Teme

6.1. «CtyneHnueckas >KU3Hb».

6.2. «XuMusi, U3MEPEHUS B XUMUYECKOI TEXHOIOTUI

Monynsb 7. |. 'paMMaTnyeckue TpyTHOCTH U3y4aeMOro S3bIKa:

7.1. Ilpuuactus. IlpuyacTust HacTosero M Ipouieqmero BpeMeHH. llepdexTHble
dopMbl mpuyacTus. MecTto mNpuYacTUil B NpeUIOKEHMH. Pa3nuuHble BapuaHThl IepeBoAa
npUYacTUil Ha pycckuii si3bIK. [IpuuacTHbIe 000POTHI M IPUEMBI UX NIEPEBOJIA HA PYCCKUH SI3BIK.

7.2. CocnaratenbHoe HakJIoHeHne. DOpMBI cOCIaraTeaIbHOrO HAKJIOHEHUS B M3y4aeMOM
a3plke. MoJanbHble TJaroyibl U UX HCIOJIB30BAHUE B INPEUIOKEHHUSIX B COCIAraTelIbHOM
HAaKJIOHEHUN. THIIBI yCIOBHBIX IIpEeMJIOKEHUH. BapmaHThl mepeBoAa NPENTIOKEHUM B
cocJIaraTeIbHOM HAaKJIOHEHNUHU U YCIOBHBIX MPENJIOKEHUH.

Monyns 8. Il.M3yuatomiee yTeHre TEKCTOB IO TEMaTHKE:

8.1. «Xumuueckas 1a60paTopusi».

8.2. «MI3mepenus B CienMaIbHOM 1Ta00paTOPHI».

Monyns 9. lll.IIpakTrka ycTHON pedyn Mo TemMam:

9.1. «CtpaHa n3y4aeMoro s3bIKay,

9.2. «IIpoBeneHue nen0BOI BCTpEUM»,

9.3. «3akmoueHrEe KOHTPAKTA.
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4.00beM yueOHOH THCHUILINHBI

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
Oo0mas TPyA10eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 8,0 288
AYIHTOPHbBIE 3aAHATHS 80/36 80
Jlexuuu (Jlek) - -
ITpaxtrueckue 3ansatus (113) 80/36 80
CamocrositesbHas padora (CP) 172/36 172
BuJ HTOroBOIro KOHTPOJIA: 3a4eT/IK3aMeH 1,0 JK3aMeH
(36)

AHHOTaNUsA padoyeil NPOrpaMMbl JUCHUILIIHHBI

«D@unocopus» (b1.62)

1. Heap AuCUMIIMHBI — chopMUpOBaTh Yy CTYACHTOB KOMILIEKCHOE
MPEJICTAaBICHHE O POJu W MecTe (uimocopuu B CHCTEME T'YMAHHTAPHBIX, COIMAIBHBIX U
€CTECTBEHHBIX HayK, TO3HAKOMHUTH MX C OCHOBaMU (pruiococKoro 3HaHus, HEOOXOIUMBIMU IS
pEIICHUS TEOPETUICCKHUX U TPAKTHYSCKUX 3a/1a4.

2.B pe3yJabrare U3y4YeHUS AMCHMILUIMHBI 00y4alIMICA M0 NMporpamMme
O0akajaBpuara JI0JIKeH:

Obaaoams crnenyromumu o0mekyasTypHbiMu (OK) koMneTeHIusIMu:

- ciocOOHOCTHIO UCTIOIB30BaTh OCHOBHI (PUI0CO(PCKHUX 3HAHUN 1T POPMHUPOBAHUS
MEpoBo33peHdeckoit mosuimu (OK-1).

3nams:

- OCHOBHOE CO/IepKaHKe IIaBHBIX (PUI0COPCKUX IIKOT U HANIPABIECHUH, TpeICTaBUTENeH
ATHUX IIKOJI, CBSI3b M pa3inuue ux PuiocodCKux uaeu;

- CBA3b HCTOPUKO-(OUIOCOPCKUX KOHILEMIUI ¢ COBpEMEHHBIMU TMpoOIeMaMu
WHIUBUTYaJIbHOW U OOIIIECTBEHHON KU3HH.

Ymems:

- MOHUMATh W AHAIM3WPOBATH MHUPOBO33PCHUECKHE, COIMATBHBIC W WHIMBUIYATbHBIC
po0OJIeMbl COBPEMEHHOM JKU3HH;

- TPaMOTHO BECTH ITUCKYCCHIO, apTyMEHTHPOBAHHO OTCTaWBAaTh CBOKO IO3HIIAIO II0
3HaUYUMBIM (punocockuM MpodieMaM COBPEMEHHOHM >KHU3HH, OMHPAasch Ha HapaOOTaHHBIA B
UCTOpUH Qriiocopuu MaTepual;

- IPUMEHSATH MOTYYeHHbIE PHIOCO(CKUE 3HAHUS K PEUICHUIO TPOGECCHOHANBHBIX 3a]1a4;

Braoemns:

- TIpeJICTaBIEHUsIMHU O (GUIOCOPUU KaK HAYKE U CHCTEME IIEHHOCTEH, e MECTe B CUCTEME
T'YMaHUTaPHOTO 3HAHUS;

- OoCHOBaMU (hrI0CcO(PCKOTO MBIIUICHHUS;

- KaTerOpUaJbHBIM aIlllapaToM HW3y4aeMO IUCIUIUIHHBI, (QHIOCOPCKHMH METOIaMHU
aHaJIM3a Pa3UYHbBIX MPOOJIeM, HaBbIKaMU (GUI0COPCKOM KyIbTYpHhI VIS BRIPAOOTKH CUCTEMHOTO,
[IEJIOCTHOTO B3MJISIIa HA JICHCTBUTEIBHOCTP M MECTO XHMHHU M XHMHYECKOW TEXHOJIOTHU B
[EOCTON KapTUHE MUPA.

3. Kparkoe coaep:xanue JTUCUMIIIIMHbI:

Brenenune. dunocodusi, ee mpoucxoxaeHnue U poiab B 00IIECTBe.

Monaynsb 1. OcHoBHBIE (UTOCODCKUE TITKOIIBI.

AHnTnyHass ¢unocodus (nocokpatuku, coductel, Coxpar, [emokxpur, Ilnaros,
ApucroTenb, TMHUCTUYECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMBbI CPEIHEBEKOBOM
bunocopun u smoxu Boszpoxnenus. dunocopus Homoro Bpemenn (XVII — XVIII BB.)
Wneonorus IIpocsemenus. Hemernkas kiaccuueckas ¢unocopus. Pycckas gumocodpus XIX —
XX BB. OcHOBBI Mapkcuctckod ¢umocopuu. OCHOBHBIE HANpaBICHUS COBPEMEHHOMN
dumocopun.
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Monyinb 2. ®unocodckre KOHIETIHHA ObITHS U TIO3HAHHUS.

[Ipo6iema ObiTust B uctopuu unocopuu. IloHsTHS MaTepuanbHOro M HICATBHOTO.
OcHoBHbIE (unocockre HampaBICHUS: MaTepHaIu3M U uaeanusM. [lpuHiun riaodaabHOTO
SBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOI KapTHHE MUpA.

Konnenmuu mpocTpaHcTBa U BpEMEHH B HCTOpUU (PUITOCOPUUN B HAYKH.

[Ipoucxoxaenue coznanusi. Ponb Tpyaa B mpoucXoxaeHUU co3HaHus. Mneanucruueckue
U MaTepUaIMCTHYeCKue KoHnenuuu co3HaHus. Cosnanme u Mo3r. Co3HarenbHOE U
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHE.

Konnenmuu rHoceonoruut B uWCTOpud  (puimocopuu: CEHCyanu3M, paldOHAIU3M,
CKEIITUIU3M, arHOCTUIM3M, KOHIICTIIHSI BPOKICHHBIX UACH, anpruopu3M. J(nanexkTuka mo3HaHus:
YyBCTBEHHOE U panroHanbHoe. OCHOBHBIE TEOPUU UCTUHBI.

Monyns 3. [Ipo6iemMbl yenoBeka B puinocodum.

Yenosek kak npeamer ¢unocodcekoro ananuza B uctopuu ¢punocoduu. Ipoucxoxnenue
YeNoBeKa: TMPUPOJIHBIE U COIMAlIbHbIE YCIOBHUS AaHTPOIIOCOLIMOTeHe3a. buomornyeckoe u
COIMATILHOE B YelioBeKe. HAMBUI, WHAUBUIYAIbHOCTD, TUYHOCTD.

CMbICI KM3HU W TIpelHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBrkeHue
HEHACWIHSA, €ro poiib B COBpeMeHHOW km3HHM. llemu u wnenHoctn. CBoOoma BOMM U
OTBETCTBEHHOCTh TMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HBIE, SCTETUYECKUE IICHHOCTH.

Monyib 4. @unocodus uctopun U o0IIECTBA

YenoBek B CHCTEME COLMAIbHBIX CBs3ei. JIMuHOCT, W Maccel, cBoOoma U
HeoOxomumocTh. Dunocodpust wucropun: (HOpMalMOHHAS W IMBWIM3AMMOHHAS KOHIICTIIIHN
UCTOpUYECKOro pa3Butus. [IporpeccucTckue M MUKIMYECKHE MOJENU pa3BUTHs. [ ToOanbHbIE
PO0JIEMBbI COBPEMEHHOCTH. KOHIIETIIUST YyCTOMYNBOTO Pa3BUTHS M CIICHAPUH OYTYIIETO.

ObmectB0 U ero crpykrypa. ComuanbHas, MOJIUTAYECKAss U JOyXOBHas cdepsl
obmectBa. Konnenuuu rocynapctsa B uCTopuu Ppriocodckoii MeIciu. ['pakianckoe oOecTBo
U TIPaBOBOE TOCYAApPCTBO.

Mopyns 5. ®unocodckue mpoOaeMbl XUMUN U XUMUYECKON TEXHOJIOTUU

Hayunoe u BHeHayuHoe 3HaHue. CTPYyKTypa Hay4dHOTO 3HAHHsS, €r0 METOJbI U (POPMBL.
Hay4Hble peBOMIONMM ¥ CMEHA THIIOB PallMOHAILHOCTH. Hayka B COBpEeMEHHOM MHpe. DTHKA
HAyKH U OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHOMmEHUS HAyKd W TeXHUKW. ColuaiabHBIC TOCICACTBHS HAy4YHO-
TEXHUUYECKOTO TMporpecca. IDTUYECKHE U DKOJIOTUYECKHUE HMIIEPATHUBBI PAa3BUTHS HAYKU U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHas MpobiemMa XUMHUH Kak HAyKH U
npousBoacTBa. llemm w®  3agaum  xumudeckol  TexHojoruu. Crnenmuduka XUMHUKO-
TEXHOJIOTHYECKOT0 3HaHUs: (QyHIaMEeHTAIbHOE U MPUKIATHOE, SMITUPHUECKOE H TEOPETUIECKOE.

4.00beM yueOHOH THCHUIIUHBI

Bunast yueOHoIi paboThI B 3auerHbIX B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AYINTOpPHBIE 3aHITHS 48/36 48
Jlexiuu (Jlek) 32/36 32
IMpaktrueckue 3austus (I13) 16/36 16
CamocrtositesbHas padora (CP) 96/36 96
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1 IK3aMeH
(36)

AHHOTanus padoveil NPOrpaMmbl IUCHUNIIHHBI
«Hcropus» (b1.6.3)
1. leab AUCHMILUINHBI - POPMHUPOBAHUE Y CTYJECHTOB KOMILJIEKCHOTO MPEACTABICHUS O
pOIi U MECT€ HCTOPHUH B CHCTEME TyMaHUTapHBIX M COIMAIBHBIX HAyK, KYyJbTYPHO-
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UCTOpUYECKOM cBoeoOpazun Poccum, ee mecte BO BCEMUPHO-MCTOPHUECKOM TIpolecce, o0
OCOOCHHOCTSIX U OCHOBHBIX J3Tamax e€ MCTOPUYECKOTO Pa3BUTHSA;, BBEICHHE CTYJICHTOB B KPYT
HUCTOPUYECKHX MPOOJIEM, CBSI3aHHBIX C 00JIacThIO Oyaymieil TpodheCcCHOHATBHOU NeSTEIIbHOCTH.

2. B pe3yabTaTre H3yYeHHs] JIUCHUIVIMHBI  00OyYaloluiics Mo mporpamMme
O0akajiaBpuaTa J10JI/KeH:

Obnadams crnenyronumu o0mekyabTypHbIMU (OK) KoMIIeTeHIusAMU:

- CIIOCOOHOCTBIO  AaHAJIM3UPOBATH  OCHOBHBIE  JTallbl U 3aKOHOMEPHOCTHU
HCTOPUYECKOTO pa3BUTHs 00IIecTBa 1 POPMUpPOBaHUs rpaxaaHckoi nozuimu (OK-2);

- CIIOCOOHOCTBIO paboTaTb B  KOJUIEKTHBE, TOJIEPAHTHO BOCIIPUHUMATD
COIMaJIbHbIC, ITHUYCCKUE, KOH(PECCHOHAIbHBIC U KyJIbTYpHbIe pasiudus (OK-6).

3uams:

- OCHOBHBIE HANpaBJeHUs, MPOOIEMbI U METOIbI HICTOPUUECKON HAYKH;

- OCHOBHBIEC 3Talbl U KIIOUEBBIE COOBITHA HcTOpuM Poccum u mmpa; 0cOOEHHOCTH
pa3BUTUS POCCUHCKOTO TOCYIAapCTBA, BBLIAIOIIMUXCS JAESTeNeil OTEeYeCTBEHHON M BceoOIein
UCTOpUHU.

Ymemn:

- COOTHOCHTH OOIIME WCTOPHUYECKUE TMPOIECCH W OTACIbHbIE (DaKThI, BBIABISATH
CYILIECTBEHHBIE YEepPThl HCTOPUYECKUX TIPOIECCOB, SIBICHUN U COOBITUH; aHAIM3UPOBATH
COLMAIbHO-3HAYMMEIE TTPOOIIEMBI;

- (dopmynupoBaTh M apPryMEHTHUPOBAHO OTCTAaUBaTh COOCTBEHHYIO MO3UIUIO TIO
pa3IMYHBIM MPOOIEMaM HCTOPHH.

Braoems:

- IpeJCTaBICHUSIMH 00 UCTOPUHU KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTapHOT O
3HaHUS;

- TIpe/CTaBJIEHUSIMH 00 OCHOBHBIX 3TallaX B UCTOPUU YEIOBEYECTBA U UX XPOHOJIOTUHY;

- KaTeropuaJibHO-TIOHATUHHBIM aNapaToM U3y4yaeMon JUCIUIINHBL,

- HaBBIKaMH aHAJIM3a UCTOPUYECKUX UCTOUYHUKOB.

3. Kparkoe conep:kanue JMCHUINIHHBI:

B conepxanune Kypca BKIIOUaeTcs NOHATHE 00 HCTOPUM KaK HayKe, 0 €€ MecTe B CUCTEME
COLIMAJIbHO-TYMaHUTAPHBIX HAayK, U3J1araloTCsi OCHOBBI METO/I0JIOTMH UCTOPUYECKON HAyKH.

PackpbiBaercst cozepkaHue M o0Iasi XapaKTepUCTHKa OCHOBHBIX 3TaloB OT€YECTBEHHOM
uctopuu. Hauano poccuiickoil rocynapcrBeHHocTH. Kuesckas Pycbh. OTHOKynbTypHBIE U
COLIMAJIbHO-TTOJINTUYECKUE IIPOLIECCHI CTAHOBJIEHNS POCCUMCKON rocyapcTBEHHOCTH. [IpunsaTue
XPHUCTUAHCTBA.

Pycckue 3emnu B XII — nagane XVI BB. O6pazoBanue Poccuiickoro rocymapcraa, ero
ucropuueckoe 3HadeHue. Poccns B cepequne XVI — XVII BB.

Poccniickoe rocymapctso B XVIII Beke — Beke MOAECpHHU3ALUUU U IIPOCBEILECHHUS.
Pedbopmbr Ilerpa I kak mepBas mOMBITKA MOAEPHU3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nMnepun. OCHOBHBIE HAIPABICHUS «EBPONEU3ALMU» CTPAHBI.
DBOJIIONHS COMMANIBHON CTPYKTYpHI oOmiecTBa. JlanpHelee pacmmpenue rpanul] Poccuiickoi
UMIIEPUH.

Poccust B XIX cronerun. Ilpomsblmnenusiii nepeBopoT B EBpone u Poccuu: obuiee u
ocobenHoe. Baxuelinme ycnosus nepexona Poccun k MHAyCTpHaIbHOMY OOILIECTBY — pEILLICHHUE
KPECTBhSIHCKOTO BOIpoca u OrpaHHYEHUE camoJiep>KaBHUs. JnuTenbHOCTb,
HEMOCJIe0BaTeIbHOCTh, LUKIMYHOCTh Tpoliecca Oypikya3sHoro pedopmupoBanus. Poib
CcyObeKTUBHOrO (hakTopa B mpeojojeHuH orTcraBaHus. Pedopmbl XIX Beka, MX 3HAYCHHE.
OO6mectBennbie nBrkeHMs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OCOOEHHOCTH CONMATBEHO-IKOHOMHYECKOTO
pazButusi Poccum B Hawanme XX Beka. OOBbeKTHMBHas TOTPEOHOCTh WMHIYCTPHUATBHON
mozaepHuszanuun Poccuu. CooTHomeHue nonutudyeckux cuin B Poccum B Hawane XX Beka.
Hapacranue kpusuca camonepxkaBusa. llepBas poccuiickas peBomtonus. OOpa3oBaHue
noJIMTHYeCKUX naptuil. l'ocymapcrBeHHas nyma Hadana XX BEKa Kak IEPBBIA  OIBIT
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poccuiickoro nmapiamentapuzMa. CTonbIuHCKas arpapHas pedopma. [lepBast MupoBast BoitHa 1
yuyactue B Hel Poccum. PeBpanbckas peosouus 1917r. M KOpeHHBIE HU3MEHEHHUS B
MOJIMTUYECKOMN KU3HU CTPAHBI.

dopMupoBaHUE U CYITHOCTH coBeTckoro ctpost (1917-1991rr.). IloaroroBka u mobena
OxTsi0pecKOr0 BOoOpYy:keHHOTO Bocctanusi B Ilerporpane. II Beepoccuiickuit cpe3n CoBeToB U
€ro peueHusi. JKOHOMHYECKas U COIMalibHas MOJIUTUKA OOJIBLIEBUKOB. ['paskaHCKas BOMHA U
uHocTpaHHas wuHTepBeHnms. Cynp6a u 3Hadenwe HOIla. VYTBepxkaeHwe OIHOMAPTUIHHON
nosmtrdeckoi cuctembl. Obpazopanue CCCP. [Tonmutraeckas 60oppda B MapTHUH U TOCYIAPCTBE.
CCCP B roas! nepBbix msaTwiieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pexxuMa JUIHOU
Bractu CTanMHa YU KOMAaHJIHO-aJMUHUCTPATUBHON CHCTEMBbI YIPABICHUS TOCYIapCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOii MupoBoi U Benmkoi
OtedecTBEHHON BOiTHE. MI3MEHEHHE COOTHOIICHUS! CHUJI B MUPE MOCJI€ BTOPOH MHPOBOM BOMHBI.
Havano «xononnoii BolHb». TpyaHoctu mnocieBoeHHoro pasButus CCCP. VikecroueHue
MOJIMTUYECKOTO0  PEeKUMa W UACOJNOrHYecKoro  KoHTpois. [lombiTku  OOHOBIEHHS
«rocyaapctBeHHOro counanuzMa». XX cbe3g KIICC u ocyxnenue kyiabra nuuHoctd CTalivHa.
«OrtTenenby B AyXOBHOU cepe. DkoHomHueckue pedopMbl cepeanHbl 60-X ro/1oB, TPUYUHBI
UX He3aBeplleHHOCTH. Hapacranue KpHU3UCHBIX SIBJIEHMH B coBeTCKOM oOmiectBe B 70-¢ —
cepenune 80-x rogoB. Buemnss nonutuka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psaku K
000CTpEeHHI0 MEXIyHAapoaHOH oOctaHoBkH. «llepecTpoiika»: CyIIHOCTh, IIETH, 3aJ]ayH,
OCHOBHBIE 3Tanbl, pe3yibTarsl. Pacag CCCP. O6pazoBanue CHI'.

CraHoBIIEHHE HOBOW POCCHIMCKOI rocynapcTBeHHOCTH (¢ 1991- mo Hacrosiiiee Bpems).
JInbepanbHas KOHIENIMS pOCCHMCKMX pedopm: mepexod K pbIHKY, (HOpMUPOBaHUE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBass Tepamus» 3KOHOMHUYECKHX
pepopm B Hawane 90-x romoB. Kouctutymus Poccuiickoit  ®@enpeparuu  1993r.
MexHanuoHanbHble oTHOWEHUs. [lonuTndyeckue maptTuu U oOIIeCTBEHHBIE JABIMKEeHUs Poccun
Ha COBpeMeHHOM »7Tane. Poccuss Ha mnytm MonepHusanuu. Poccust B cucreMe MHUPOBOM
HSKOHOMHUKH U MEXTYHAPOJHBIX CBSI3EH.

4.00beM yueOHOH TMCHUILINHBI

Buast yueOHO# paboThI B 3aueTHbIx B akanmem.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 10 Y4e0OHOMY IIAHY 4,0 144
AYyIUTOpHBIE 3aHATUS 48/36 48
Jlextuu (JIek) 32/36 32
[Mpaktuyeckue 3ausatus (I13) 16/36 16
CamocrositeibHasi padora (CP) 60/36 60
Pedepar 20/36 20
[ToaroToBka K KOHTPOJIBHBIM paboTaM 10/36 10
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 30/36 30
Buja uToroBoro KOHTpOJIsi: 3aUeT/IK3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«@Pu3nyeckas KyabTypa u cnopm (b1.b.4)

1. Hesu AUCUMNJIMHBI:

—  OBJIQJICHHE METOJI0JIOTHEN HayYHOTrO MO3HAHUS (PU3HUECKOMN KYJIbTYphl U CIIOPTA;

— OBJIAJICHHE CHUCTEeMOH MPAKTHYECKHMX YMEHHUH W HABBIKOB, O00OECIICUMBAIOIINX
COBEPIIICHCTBOBAHUE TICUXO(PU3UUECKUX CITOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEW HCIONB30BaTh pa3zHooOpasHble (opMbl  (pruznUecKo
KYJIBTYpHI, CIIOPTa U TypH3Ma JUIsl COXPAHEHUS M YKPEIUIEHUS CBOETO 3JI0POBbSI M 3/10POBBS
CBOMX OJIM3KUX B IMOBCEAHEBHOM XKH3HHU U MPO(ecCHOHANBbHOM e TeNbHOCTH,

—  (opmupoBaHHE MOTHBALMOHHO-IIEHHOCTHOT'O OTHOWICHHS K (PU3NYECKOIl KYJIbTYpE,
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(bu3MYECKOMY COBEPIIICHCTBOBAHUIO i CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 370POBBIN 00pa3 KU3HH.

2. B pe3yabrare wu3y4YeHUs1 QUCHUIUVIMHBI O00y4YalwIUMiCA MO0 TMporpamMme
0akajaBpHUaTa J0JIKeH:

Obnadoams cnenyromumu o0meKynbTypHbiMU (OK) KoMITeTeHITusAMU:

- CIOCOOHOCTBIO K caMOOpraHu3anuu u camooopaszosanuto (OK-7);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh METOJBI U CpelICTBA (PU3UYECKOM KyJIbTYpHI IS
o0ecriedeHust IOJIHOICHHOM COIMAaNbHOM U npodeccronanbHoi aestensHoctu (OK-8);

3namo:

- HAyYHO-TIPAaKTUYECKUE OCHOBHI (PU3MUECKON KYIbTYpPHI, CIIOPTA, TypHU3Ma U 3J0POBOTO
o0pasa K13HH;

- COLIMATBHO-OMOJIOTHUECKUE OCHOBBI (DM3UYECKOM KYIbTYpPhI U CIIOPTA;

- BJIIUSIHUE O3[IOPOBUTEIILHBIX CUCTEM (PU3NYECKOTO BOCIIUTAHUS HA YKPEIJICHHE 30POBbs,
npoQUIAKTUKY MPOPECCHOHATBHBIX 3a00JICBaHUN U BPEIHBIX TIPUBBIYCK;

- CIIOCOOBI KOHTPOJIS ¥ OILICHKU (PU3UYECKOTO Pa3BUTUS U (PU3MUYECKOM MOATOTOBIEHHOCTH;

- MpaBujia U CHOCOOB!I IMJIAHUPOBAHUS MHAWBHUIYAJIbHBIX 3aHATUN Pa3IMYHON LIEJIEBOU
HaIlpaBJIECHHOCTH;

- UCTOpHIO (DM3MYECKON KYJIBTYphl W CIOpPTa, UMETh NPEICTABICHHUE O 3HAYUMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO U MHPOBOTO YPOBHS; Ba)KHEUIINE
JOCTHIKEHHS B 00JIACTH CIIOPTA;

- cnioptuBHble Tpaguiuu MXTU-PXTY um. JI.N. MeHneneera, TOMHUTh O IMOJBUTraxX
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOWHBI 1941-1945 rr.

Ymemy:

- CaMOCTOSTEIbHO 3aHUMAThHCS PU3NYECKOUN KYIbTYPOU U CIIOPTOM;

- OCYILECTBJISATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M COOJII0IaTh MpaBuiia
TUTHEHBI U TEXHUKU 0€30MaCHOCTH;

- BBINONHATh HMHAWBHUIYaTbHO TMOJOOpaHHBIE KOMIUIEKCHl O3J0POBUTEIHHOW U
(GU3UYECKON KYIbTYpPhl, KOMIIO3UIIMM PUTMHYECKOM W a’dpOOHON TUMHACTHUKH, KOMIUJIEKCHI
YOPa)KHEHHUH aTJIETUYECKON TUMHACTUKH;

- IpeojoseBaThb HCKYCCTBEHHBIE U €CTECTBEHHBIE INPEMATCTBUS C MCIOIb30BAaHUEM
pa3sHOOOpa3HBIX CIOCOOOB MEPEBIKEHUS;

- OCYILECTBISTh TBOPUYECKOE COTPYIHMYECTBO B KOJUIEKTUBHBIX (opMax 3aHATUI
(bu3nUecKoil KyIbTypou.

Braoemy:

- CpeACTBaMHU W METOJAaMHU YKPEIUICHHs WHIUBUIYaJbHOTO 3J0POBbS, (HHU3HUECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

- JIOJDKHBIM  YpOBHEM  (DM3MYECKOH MOJATOTOBJICHHOCTH, HEOOXOIUMBIM  JUIS
KauyeCTBEHHOI'0 YCBOEHHUSI MPOPECCHOHANBHBIX YMEHHUI 1 HaBBIKOB B IIpoliecce 00yUeHus B BY3e,
JUis O0ecreyeHusl TOJHOLICHHOW COIUATbHOW M TPOQEecCHOHATBHON JEeATETbHOCTH Mocie
OKOHYaHUS y4eOHOTO 3aBEJICHMUS;

3. KpaTrkoe conepxanue Q1M CUMILIHHBI:

Juctunnuza (Monynu) mo «®u3nueckoil KylbType U CHOPTY» peallu3yloTcs B pamKax
6a3oBoii yactu bioka 1 «Jucuumnuuel (MOIYJIM)» MporpaMMbl OakanaBpuara B oObeme 72
aKaJeMHYECKHX 4acoB (2 3a4eTHbIE €IUHULIbI) IPU 0UHOU (opme 00yyeHuUsl.

[Iporpamma paccunTaHa Ha U3y4eHUE TUCLUUILIMHBI B TEUEHHE ABYX cemecTpoB (1-ro u 6-
ro), MpeArnojaraeT, 4To o0yJarommecs UMEIOT TEOPETUUECKYIO U IMPAKTHUECKYIO MOATOTOBKY B
obnactu «duzndeckasi KyJabTypa u CIIOPT».
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Pa3nessl iucunJIMHbI 1 BUABI 3aHATHI

Moy, Haszsanue moyiist Bcero Yacos
Jlex MIT3 | TITIDIT KP

1. [Tpenmer «Puznyeckas KyJbTypa 18 4 4 9 1
u criopt». Mctopuss PKuC

2. OCHOBBI 3/10pOBOT0O 00pa3a >KU3HU 18 4 4 9 1
(30X)

3. Buonorudeckrne 0CHOBBI 18 4 4 9 1
bu3nyecKoil KyJabTyphl U CIOPTa

4. [TpodeccnonanbHO-TIPUKIaHAS 18 4 4 9 1
dbuznyeckas KyJlbTypa U CIOpT

Bcero yacos 72 16 16 36 4

Kaxnbiii Moy 1b mporpamMMsbl HMeeT CTPYKTYPY:

- JIGKIIUM WJIK TEOPETUYECKUH pa3aelt;

- MIPAKTHYECKUH pa3ziesl, COCTOUT U3: METOAMKO-TpakTHyeckux 3ausatuii (MII3) u yueOHo-
TPEHUPOBOYHBIX 3aHATUH (IIpodeccCHOHATBHO-TIPUKIa Has Gpu3nueckas noaroroska, [1I1DII);

- KoHTpOoJIbHBIN pazaen (KP).

Teopemuueckuu pazoen GHOPMHUPYET CHUCTEMY HAYYHO-IIPAKTUYECKMX U CIELUAIbHBIX
3HaHUM, HEOOXOMUMBIX  JUId  IOHUMaHWS  NOPUPOJHBIX U COLMAIBHBIX  IPOLECCOB
(GyHKIMOHUPOBAaHUS (DU3NYECKOM KyJIbTYpbl OOLIECTBa M JMYHOCTH, YMEHHUS UX aJalTHBHOTO
TBOPUYECKOTO  HCHOJIb30BaHUSA  JUII  JIMYHOCTHOIO U NPO(ECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEpPILIEHCTBOBAHUS, OPraHMU3alUU 370pPOBOro 00pa3a *HU3HU IPH BHINOJIHEHUH Y4eOHOM,
pohecCHOHANBHON U COLIMOKYJIBTYPHOH 1€ATENbHOCTH.

Memoouko-npakmuyeckue 3auamus TpeTyCMaTPUBAIOT OCBOCHHE OCHOBHBIX METOOB U
croco60B (QopMUpOBaHUS Y4E€OHBIX, MPO(ECCHOHAIBHBIX W JKU3HEHHBIX YMEHUH U HaBBIKOB
cpeAcTBaMU (PU3UYECKOM KyJIbTYpHI U CIIOPTA.

Ha meTonuko-npakTuyeckux 3aHATHSIX yIeNsIeTcs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIUSHUIO (QU3NYECKUX YNpPaXHEHUH Ha (opMupoBaHHE NPO(EeCCHOHATBHBIX KauecTB
OyAylIero crnenuanucTa ¥ JMYHOCTH 3aHUMAIOIIErocs;

- BO3JCHCTBUIO CpeACTB (DU3MUECKOrO BOCIHUTAHUS HA OCHOBHBIE (DU3MOJOTHYECKHE
CHUCTEMBI U 3BE€Hbs ONIOPHO-ABUTaTEIBHOIO anapara 3aHUMaroLIErocs;

- BOIIpOCaM IPOBEJCHHS COPEBHOBAHUM (IIpaBHJia COPEBHOBAHMM, crcTEMa pPO3bITPHILIEH,
omnpeneneHue nodeaureneii, 000pya0BaHNE U HHBEHTAPH ).

Ilpogpeccuonanvro-npukiaouas noo2omoska TPOBOAUTCI C  ydeToM Oymymien
npoecCuOHANBbHON NeSTeNbHOCTH CTYIEHTA.

Y4eOHO-TPEHUPOBOYHbIE 3aHATHS 0a3sUpylOTCs Ha IIMPOKOM HCIHOJIb30BAHUU
TEOPETUYECKUX 3HAHUN M METOAMYECKMX YMEHHI, Ha NMPUMEHEHHH Pa3HOOOpAa3HBIX CPEICTB
¢u3nueckoil  KymbTypbl, CHOPTHMBHOH H  Npo(ecCHOHAIBHO-TIPUKIAAHON  (u3nyecKkoi
MOJTOTOBKU CTYJE€HTOB.

Koumponvuwiti  pazoen. KputepueM yCHENIHOCTH OCBOEHHUS Yy4eOHOro Mmarepuania
ABIIIETCS OLIEHKA NPEINOoJaBaTess, YUYUTBHIBAIOIIAS pe2VIApHOCHb NOCeueHuss 0013amenbHblX
yueOHbIX  3aHAMUL, 3HAHUM TEOPETHYECKOro pas3jiena MporpaMMmbl M BBINOJIHEHHE
YCTAaHOBJIEHHBIX HA JAHHBIA CEMECTp KOHTPOJIbHBIX TECTOB oOmel ¢usnyeckoil u
TEOPETUYECKON MOArOTOBKHU ISl OTAEIBHBIX I'PYII Pa3IM4HON CIIOPTUBHOI HaIIPaBJIEHHOCTH.
KP BXOOuT B MpakTU4YECKUE 3aHATHUS.
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4. O0beM y4eOHOM JUCHUIIMHBI

B B | Vi
Bubl yaeOHOM paboThI 3aYETHBIX | aKaJeMHY. | CEeMecCTp ceMecTp
CAUHHULIAX yacax

OO0mas TpyA0eMKOCTb JMCUHMIIJIMHBI 110 2,0 72 13au4. ex. | 13a4. en.
y4eOHOMY ILIaHY 36 uac 36 uac
AY/JAUTOPHBIE 3aHATHSI: 2,0 72 36 36
Jlexuu (JIek) 8/36 8 4 4
[Tpaktuyeckue 3ausatus (I13) 60/36 60 30 30
KoHnTtposbHblii pa3nen, BXOAUT B 4/36 4 2 2
aynutopHsie 3ausaTus, (KP)
Buja koHTpoJs: 3auer/3K3aMeH 3auer 3auer

AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNIIMHBI

«Maremartuka» (b1.B.5)

1. Heabo DMCUMIUVIMHBI SBISETCS (OPMUPOBAHUE Y CTYAEHTOB CHUCTEMBbI OCHOBHBIX
MOHSITHIA, UCTIONB3YEMBIX JIJISi TIOCTPOSHUS BAKHEUIIUX MAaTEMATHYCCKHX MOJICICH, U YMEHUS
MCIOJIb30BaTh MAaTEMATUYECKUE METOIbI JJIsl OMMCAHUS PA3IMYHBIX MTPOIECCOB.

2. B pe3yabraTe MH3y4YeHHS [UCUMILIMHBI OO0y4Yalouuiicas 1O MNporpamMme
0akaJjiaBpuaTa J0JIKeH:

Obaadamy crienyronmmu odrenpodeccuonaibabiMu  KoMiteTeHmmssMu (OITK):

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh  OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHBIX
TUCIUIUIMH B TPO(EeCCHOHANBHOM NIEeATENbHOCTH, MNPUMEHSATh METOABl MaTeMaTHYeCKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS, TEOPETHUYCCKOTO M dKCIIEpUMeHTaIbHOTro uccaenopanus (OITK-2).

3nams:

- OCHOBBI
YpaBHEHUM;

- MaTeMaTUYeCKUE TEOPHUH U METOJbI, JIXKAIIUE B OCHOBE MOCTPOCHUSI MAaTEMaTHUYECKUX
MOJICIICH;

- OCHOBBI PUMEHEHUS MAaTEMaTHICCKUX MOJIETICH M METO/IOB.

Ymemy:

- BBIOMpaATh MaTEMaTHICCKUE METO/IbI, IIPUTOTHBIC JJIS PEIICHUsT KOHKPETHOH 3a1a4u;

- HCTIOJIH30BaTh MAaTEMAaTUYECKUE TTOHSITHS, METOIbI M MOJIEIH JIJIsl OTIMCAHUS Pa3IMUHbIX
IIPOILIECCOB;

- BBIBIATh MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, JIEXKAaIlUe B OCHOBE KOHKPETHBIX
MIPOILIECCOB;

- WCIOJB30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00pabOTKH TaHHBIX;

- TPUMEHSATHh MaTeMaTHYCCKHE 3HAHUS Ha MK IUCITUTUTMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (pyHJaMEHTAILHBIX MAaTeMAaTHYCCKUX TCOPUH W HABBIKAMH HCIOJB30BaHUS
MaTeMaTHYECKOTO anrmapara;

- METOJaMU CTaTUCTUYECKOW 00paboTKK MHPOpMaIUK.

3.Kparkoe cogepxxanne TUCUMIIMHBI

1 cemectp

T depeHIMaTbHOTO U MHTETPANIbHOTO UCUUCIEHMS, TU((depeHINaTbHbIX

1.BBenenue.

[Ipenmer u Metoapl maTeMatnku. OnHcaHWE OCHOBHBIX pa3neioB Kypca. [IpaBuna u
TpeOOBaHUS MPU U3YUEHUH Kypca.

2. DIEeMEHTHI anreOphl.

YucnoBsle MHOXeCTBa, KoMmIulekcHble umcia. Omnpepenutenu II m III mopsakos.
BeKTOpBI: OCHOBHBIE MOHATHUSA, CKAIIPHOE, BEKTOPHOE U CMEIIAHHOE NPOU3BEICHMS BEKTOPOB.
AHanuThueckas reoMeTpHs: IpsiMasi Ha IIockoctd, Kpusble Il mopsaka. Matpuusl: aeiicTBus
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HaJl MaTpHIIaMH, IPUBEJICHUE K CTyleH4YaToMy BUAy U Buay ['aycca. Panr marpunsl. OOparHas
Matpunia. Teopema Kponekepa-Kanemnu. Pemenue cucreM JIUHEHHBIX —alreOpanyecKux
ypaBHeHHid. CoOCTBEHHBIE YHcia U BEKTOpBl. KBagpaTuunbie popmal.

3. ®ynkuus ogHoM nepeMenHou. [Ipenen hynakuun. HenmpepsBHOCTh (QyHKITUN.

Oynkuus. Crnocobs! 3amanust ¢ynkuuu. [Ipenen ¢ynkumm B Touke. OZHOCTOpPOHHHE
npenensl. [Ipeaenst Ha OeckoHedHOCTH. beckoHeyHO Mainbie U OecKOHeYHO Oosbire QyHKIUY,
WX CBOWMCTBAa M B3auMHas CBsi3b. CBoMcTBa mpenenoB. [lepBwiii U BTOpOM 3amedaTelibHbBIC
npeaensl. HempepsiBHOCTH (QYHKIIMM B TOYKe M Ha mpoMmexyTrke. CBoiicTBa (PyHKIUH,
HETPEPHIBHBIX Ha OTpe3kax. Touku pa3priBa QYHKIIMH U X KIACCH(PUKAIIHA.

4. TuddepennuanbHOe UCUYUCICHUE PYHKIIUN OJHON MTEPEMEHHOM.

[TpousBonHas (QyHKIUH, €€ TEOMETPHUYECKHH W MexXaHW4yeckuil cwmbici. [IpaBuia
nuddepennupoBanns. Tabnuiia OCHOBHBIX MNPOM3BOJAHBIX. Juddepennuan dyHkmum, ero
OpUMEHEHHS K TNPUOMIDKEHHBIM — BbIUMCIEHUSAM. HBapumanTtHOCTE  (QOpPMBI  MEPBOTO
mubdepennmana. [IpousBomnHas cnoxHoW ¢ynkuuu. Juddepenuupyemocts (QyHKIUU:
OlpeNeNieHue, TEOpeMbl O CBS3W JTUPPEPESHIMPYEMOCTH C  HEMPEPHIBHOCTBIO U C
CYIIIECTBOBaHHEM MPOU3BOIHOM. OCHOBHBIE TeopeMbl AU hepeHInaTbHOTO Heuncinenus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonutana (packpeitTue HeomnpeneneHHocteil). IlpousBoaHbie
BBICIINX MOPsAKOB. JIOKanbHBINA SKCcTpeMyM GyHKIMH. HeoOxoauMble U 1OCTATOYHBIE YCIOBHS
skcTpemyMma. IlpaBuno uccinenoBanus (yHKIMH Ha MOHOTOHHOCTh M SKCTpeMyM. lIpu3Haku
BBIMYKJIOCTH U BOTHYTOCTH (yHKIMHU. Touku nepernda. HeoOxoaumoe 1 JOCTaTOYHOE YCIOBHS
nepern6a. AcuMNTOTH (YHKIHH, WX BHIABl M CIOCOOBI HaxoxaeHus. OOmas cxema
uccienoBanus PyHKINN, TOCTPOEHUE UX IpadUKOB.

5. UnTerpanbHoe ucuucienne QyHKIUN OJHONH NEePEMEHHOM.

[lepBoobOpasznas ¢Qynkuus. HeompeneneHHbli uHTErpadl M ero cpoiicTtBa. TaOmuia
OCHOBHBIX HHTETpajJioB. MeToAbl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE HWHTETPUPOBAHUE,
MHTETPUPOBAHUE MTOJICTAHOBKOM, MHTETPUPOBAaHUE O YacTsAM. VIHTerpupoBaHue panoHaIbHbIX
npobeil. MHTerpupoBaHue HEKOTOPBIX HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX (DPYHKIIHM.
OmnpeneneHHbl UHTETPAJl, €ro FeOMETPUUECKUN CMbICI. CBONCTBA ONPEJEIEHHOTO MHTETpaa.
®opmyna Herorona-JleitOnuma. Teopema o cpeaHeM 3HAYCHUH. 3aMeHa TIEPEMEHHOM U
MHTETPUPOBAHUE II0 YaCTSIM B ONpEeACIeHHOM uHTerpane. IlpuimoskeHus omnpeneseHHoro
MHTETpasla K BBIYMCICHUIO IJowmaaen miockux ¢uryp. IloHsaTue HecOOCTBEHHBIX MHTErPajoOB:
OIpEZEIIEHNUs, CBOWCTBA, METOBI BEIUNCIICHHUS.

2 ceMecTp

1./luddepenimanbHoe ncunciaeHne (yHKIMM HECKONBKUX MEPEeMEHHbIX. DJIEMEHThI TEOpUH
TOJIS.

OyHKIMU ABYX M OoJjiee MEPEeMEHHBIX: OINpe/eNeHue, 00JacTb OnmpeseneHus, 0oaacTb
U3MEHEHHUs, TeOMeTpUYecKass HHTeprpeTamusi, JuHuUU ypoBHs. llpenen QyHkuuu B TOUKe.
YacTHble MpoM3BOJHBIE (HAa mpuMepe (YHKIMU IBYX NepeMeHHBIX). uddepenunpyemoctsb
(GYHKIIMM HECKOJbKUX mepeMeHHbIX. [loctarounbie ycioBusi auddepenuupyemoctu. [lomHas
npousBosHas. [IpousBonnas cioxuod (ynxuuu. Ilonseit muddepenunan. MHBapHaHTHOCTH
nonHoro  auddepeHnuana.  AHAUIMUTHYECKWH — mpu3Hak  moigHoro  auddepenmnmana.
Huddepenuupoanue (QyHKIMH OAHOM W JABYX NEPEMEHHBIX, 33JaHHOW HesBHO. YacTHble
NPOU3BOJHBIE M TOJHBIE AudQepeHtnansl BBICHIMX MOpsSAKoB. Teopema o0 paBeHCTBe
CMEIIaHHBIX MPOU3BOAHBIX (11 (YHKIMM JBYX TIepeMeHHBIX). JIOKalabHbIE SKCTPEMYMBbI
GYHKIIMM BYX NEPEMEHHBIX: HEOOXOAMMOE M JIOCTaTOYHOE YCIOBHUSI IKCTpeMyMa. Y CIOBHBIM
IKCTpeMyM (MeTon MHOXkUTenel Jlarpanxka). Hanbomnblee u HauMeHblee 3HaueHue PYHKIUU B
3aMKHYTOM oOmactu. OcHoBHbIe MOHATHS Teopuu mojs. CkanspHoe mone. [loBepxHocTH U
nuHun ypoBHs. [Ipon3BojHas 10 HampaBiICHUIO. I'paMEHT CKAJAPHOIO IMOJS M €ro CBOMCTBA.
Bekropnoe none. JluBeprenuus noss. Porop nosg. CBsizb MEXIy IPaueHTOM U MPOU3BOJIHOM
10 HaIlpaBJICHUIO.
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2. KpaTHble uHTETpasl.

JIBOMHOW HMHTErpaj: ONpeaesiCeHuEe, Ie€OMETPUUYECKUM CMBbICI, CBOMCTBa. BhruncieHue
JIBOMHOTO MHTETpajia B JIE€KapTOBOM M NOJIApHOM cucreMax koopauHaT MHrerpan Ilyaccona.
TpoitHOM MHTErpal: onpenaeaeHue, reOMETPUUIECKUM CMBICH, CBOMCTBA. BhIunciieHre TPOMHOTO
uHTerpana. [Ipuioxenus qBOMHOTO U TPOMHOTO UHTETPAJIOB.

3. KpuBosauHeiHbIE U TOBEPXHOCTHBIE MHTETPAJIBI.

KpHBOJIMHENHBI HMHTErpall MO KOOPAMHATaM: OIPEIEIICHUE, CBOWCTBA, BBIYHUCIICHUE.
Pa6ota B cunmoBom noste. @opmyna ['puna. KpuBonuHeitHbIe HHTETPaIbl, HE 3aBUCSIINAE OT ITYTH
uHTerpupoBanus. IloTeHnuanbHas QyHKIMS, MOTeHIUANbHOE nosie. [ToHsATHEe TOBEPXHOCTHOTO
uHrerpana. [loTok BekTopa yepe3 moBepxHocTh. Teopema ['aycca-Octporpanackoro. @opmyia
Crokca.

3 cemectp

1. Huddepennnanbabie ypaBHEHHS IEPBOTO HOPSIIKA.

Juddepenunansuple ypaBHEHUS: TOPSAOK, pELIEHHE, TeopeMa CYIIECTBOBAHUS U
€MHCTBEHHOCTH peleHus. 3anaya Komm. YpaBHeHHs C pa3fensiolUMUCS [EPEMEHHBIMU.
Opnoponusie nuddepennuanbupie ypaBHeHus. JluHeiinble nuddepeHnnanbHble  YpaBHEHUS
NEPBOTO MOPSIKA. Y PaBHEHUS B MOJIHBIX U depeHuanax. HTerpupyromuii MHOKUTEIb.

2. Juddepennnanbabie ypaBHEHUSI BTOPOTO U N-T0 MOPSAIKA.

Juddepennnanpapie ypaBHEHUS] BTOPOTO MOPSIIKA, JOMYCKAIOUINE MOHKEHHUE MOPSAKA.
Jluneitnbie quddepeHnnaibHbie ypaBHeHUsS BTOporo nopsaka. CpoiicTBa pemieHui. JIlunelinas
He3aBUCHMOCTh QyHKuui. Onpenenurens Bpornckoro. CTpykTypa o0IIero pemeHus JMHEHHOTo
muddepeHIManbHble ypaBHEHUsT BToporo mnopsaka. (dDyHaaMeHTanbHas CUCTEMa pPEIICHUN.
Jlunelinpie ogHOpOAHBIE Au(QepeHnnanbHble ypaBHEHHUS BTOPOTO TOPSIKA C MOCTOSHHBIMH
koadduIMeHTaMu: OCTpoeHre obiiero permenus. Meroa Dinepa. JluHelHble HEOTHOPOIHbBIE
muddepeHIanbHble YpaBHEHHsI BTOPOTO MOPSIIKA ¢ MOCTOSHHBIMU K03 duiuenramu. Ob1ee u
YaCcTHOE PeLIeHHs] HEOJHOPOIHBIX ypaBHeHUH. JInneiHble nuddepeHnnanbubple ypaBHEHHs N-TO
MOpsJIKA: CBOICTBA pEIIEHUH, TEOpeMbl O CTPYKType OOIIEro peuieHus, METOJ BapHaluu
nocTossHHBIX. JIuHelHble auddepeHnnanbHple ypaBHEHHS N-TO MOpsAKa € MOCTOSHHBIMU
Kod(purmeHTaMu. AJITOPUTM OCTPOESHUS OOIIEr0 PEIICHHUS.

3. Cuctemsl tuddepeHIaIbHbIX YpaBHEHNH.
Cucremsl quddepeHIMaTbHBIX YPAaBHEHUH NEPBOro MOpsAKa: oOIIMe MOHATHS, TeOpeMa
CYLIECTBOBaHMS M  €IUHCTBEHHOCTH  oOmiero  pemeHus.  CucTeMbl  JIMHEWHBIX

T depeHIMaNbHBIX YpaBHEHUI MEpPBOro MOPSIKa: MHTETPUPOBAHUE METOAOM HCKIHOYEHHUS.
Cuctembl TuHEHHBIX AuddepeHInanbHbIX YpaBHEHUI MEepBOro MopsaKa: CBOHCTBA peLIEHHH,
TEOPEMBI O CTPYKType OOIIEro pemeHus, MeTo ] BapHallud MOCTOSHHBIX. CHUCTEMBbI JIMHEHHBIX
OJTHOPOJHBIX M  HEOJHOPOIHBIX U (depeHIUaTbHbIX  YpPaBHEHUH C  TMOCTOSHHBIMHU
KodpuimeHTaMu. OJIEMEHThl TEOpUHM YCTOWYMBOCTH. METOAbl YHWCIEHHOTO pPELIeHUs
muddepeHIraIbHbIX ypaBHEHUH.

4. Yucnosble M QYHKIIMOHAIbHbBIE PSJIBI.

YucnoBele psAbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOJSIIUXCS PAJOB, HEOOXOIMMBIH
INPU3HAK CXOAMMOCTH. ['apmonmnueckuil pan. Psaasr [{upuxne. IIpu3zHaku cpaBHEHHs PSIOB ¢
noJoXHUTeNbHbIME wieHaMu. [IpusHak [lanambepa. MIHTerpasbHblii M paguKalbHbIi TpU3HAKU
Kommu. 3nakouepenyrommecs: psiapl: npus3Hak JleiOHuia. 3HaKONIEpEMEHHBIE PSIbI: TOHSATHUS
abCOMIOTHOW W  YCJIOBHOM CXOJMMOCTH, NpPU3HAK aOCONIOTHOM CXOJUMOCTH, CBOWCTBA
a0COJIIOTHO U YCIIOBHO CXOJISIIITUXCSI PSIIOB.

OyHKIMOHANbHBIE Psi/Ibl: OCHOBHBIE MOHATHS, 007acTh cXxoauMocTu. CTeneHHbIe
pAAbL: paguyc, MHTEepBa, o0nacTh cxoaumocTu. CBoiicTBa cTeneHHbIX psiioB. Psabr Teinopa u
MakiopeHa: CBOICTBa, YCIIOBHE CXOAWMOCTH psfa K MCXOAHOH (YHKIIMHM, OCHOBHBIC
pasznoxxeHus. Paznoxenune QyHkiuu B psamg MakjgopeHa ¢ TMOMOIIBIO OCHOBHBIX Pa3lIOKCHHH.
['maBHOe 3HaueHue QyHKUMU. OKBUBaNEHTHbIC (GyHKuuu. llpumenenue psgoB Teitopa u
MakxsopeHa Ji1si BBIYMCIICHUS IIPEENOB.
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5. 3akiroueHue.
Hcnonp30BaHne MAaTEMAaTHYCCKUX METOJ/IOB B IIPAKTHUCCKOM JIeATEIbHOCTH.

4.00beM yueOHO# JUCUUIIJIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
IMHHIIAX Yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 15,0 540
AYIUTOpPHBbIE 3aHATHUS: 192/36 192
Jlexruu (JIek) 96/36 96
[Mpaktuyeckue 3ansatus (I13) 96/36 96
CamocrosTeabHas padora (CP): 276/36 276
IKk3amMeH
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 (72)

B ToM unciie mo cemecrpam:

1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
AYIUTOpPHBbIE 3aHATHUS: 64/36 64
Jlexruu (JIek) 32/36 32
[MpakTrueckue 3austus (I13) 32/36 32
CamocrositeabHas padora (CP): 80/36 80
JK3aMeH
Buja xonTpoJisi: 3auer / 3k3amMeH (36)
2 cemecTp
O01as TPy10€eMKOCTh B ceMecTpe 4,0 144
AyAnTOpPHBIE 3aHATHA: 64/36 64
Jlexru (JIek) 32/36 32
[Tpaktnueckue 3anstus (I13) 32/36 32
CamocTosiTeibHast padora (CP): 80/36 80
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 3auer
3 cemecTp
O01mas TPyA0eMKOCTh B ceMecTpe 6,0 216
AyANTOpPHBIE 3aHATHA: 64/36 64
Jlexru (JIek) 32/36 32
[MpakTrueckue 3austus (I13) 32/36 32
CamocTosiTeibHast padora (CP): 116/36 116
JK3aMeH
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 (36)

AHHOTanus padoveil NPOrpaMmbl JUCHUIIIMHBI

«Aupopmaruka» (b1.5.6)

1. Heas aucuMmiauHbl — TpHOOpeTeHHe 0a30BBIX 3HAHUH O COBPEMEHHBIX
UHPOPMAIIMOHHBIX TEXHOJOTHX, a TAaKK€ YMEHHH W TPAKTUYECKHX HABBHIKOB B 00IaCTH
UH(QOPMATHUKH, HUCIOJIB3YEMBIX NpPU PEIICHUH HAYYHBIX U MPAKTUYECKUX BBIYUCIHTEIBHBIX
3aj1a4d CTY/ICHTAMH BCEX CHEIHaTbHOCTEH.

2. B pe3yabrate wu3yuyeHHsi IUCHUHILIMHBI O0ydYalOIWiics MO mNporpamMme
0akaJjlaBpUaTa J10JIKeH:

Obnadamy crnenyronmmu odrenpodeccuonanbubiMu  kKomrieTeHmusMu (OITK):

- CIIOCOOHOCTBIO pEIIaTh CTaHAAPTHBIE 3aJaddl MPOQPECCHOHATBHON AEATeNbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyIbTyphl C IPUMEHEHUEM HH(POPMAITMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTMH M C Yy4YeTOM OCHOBHBIX TpeOOBaHMN HH(MOPMAMOHHON
6e3omacuoctu (OITK-1).
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3uams:

- cBOMcTBa MH(OPMAIINH, CTIOCOOBI €€ XpaHEeHUsI K 00pabOTKH;

- CTPYKTYPY, IPUHITUTIBI PAO0OTHI U OCHOBHBIE BOZMOXHOCTH DBM;

- TOIIOJIOTHIO U APXUTEKTYPY BBIUMCIUTENbHBIX CETEH;

- IPUHLAIIBL aIPECALUU [10JIb30BaTEIIEH, KOMIIBIOTEPOB U PECYPCOB B ceTH MHTEpHET;

- pa3nuyath U pacipoBsiBaTh [P — agpec, JOMeHHOE UMSI KOMITBIOTEPA;

- @ TAaKXe BJIAJICTh HABBIKAMHM CaMOCTOSITEJIIBHOIO PEUICHUS 3a7a4 Ha KOMIIBIOTEpE,
BKJIIOYAIOIIME MIOCTAHOBKY 33aJ1a4ui, pa3pabOTKy alropuTMa 1 OleHKY ero 3 (QeKTUBHOCTH;

- CTPYKTYPY, IPUHIIUTIBI PaOOTHI M1 OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THUIIbI aJITOPUTMOB, SI3bIKH IPOTPAMMHUPOBAHUS;

- CTaHJapTHBIE IPOTrPAMMHBIEC 00ECTIEYCHHS CBOEH MPOPECCUOHATIBHOM 1S TeNbHOCTH;

- JITOPUTMBI PELIECHUSI HETMHEWHBIX YPABHEHUN;

- QAITOPUTMBI OJTHOMEPHOUN ONITUMHU3ALUH.

Ymemn:

- IMCaTh ¥ OTJIAKUBATh Iporpammbl Ha VBA 110 pa3zpaOoTaHHBIM aJlrOPUTMaM;

- IPUMEHSTh METO/Ibl MAaTEMaTUUYECKON CTATUCTUKY JJI PEICHUSI KOHKPETHBIX 33/1a4;

- HCIOJb30BAaTh IMAKEThl MPHUKIAAHBIX MPOrpaMM IMpU JaJIbHEHIIEM OOYy4YeHUU |
MIPaKTUYECKOU NeATEIbHOCTH.

Braoemy:

- HaBbIKAMHM CaMOCTOATEJIbHOIO pELICHUsS 33Ja4 Ha KOMIIbIOTEpE, BKIIOYAKOUIUE
IIOCTAaHOBKY 3a/auyd, pa3paboTKy ainroputMa M OLEHKY ero 3(dQekTuBHOCTH MeTogamu
MaTeMaTHYECKON CTaTUCTUKU 11 00pabOTKU HKCIIEPUMEHTA;

- METOJaMU PEAIA3aLMU AITOPUTMOB Ha KOMIIBIOTEPAX.

3. Kpatkoe cofep:kanue AMCHUILIUHBI:

3.1. ApXHUTEKTypa KOMIIBIOTEPOB U KOMITbIOTEPHBIX CETEH:

HcTopus pa3BUTHS BBIYMCINTENBHON TEXHUKHU U NIEPCOHAIBHBIX KOMIBIOTEPOB. KpaTkas
UCTOpUS PA3BUTUS BBIYUCIUTENBHOW TEXHUKM M TepcoHalbHbIX KommbioTepoB (IIK).
Beruucnurensnas mammHa ®on-Helimana w wmammnaa Teropunra. Paspaborku HopGepta
Bunepa.

Apxurekrypa IIK, annaparnbeie cpenctBa [IK. Mcnonbs3zyemble cucTeMbl cuucCieHMS,
3JIEMEHThl MaremaThuyeckod joruku. OOmee npeacraBieHue o [IK M uX BO3MOXKHOCTSX.
OynknuoHanpHass cxema IIK, warucrpansHO-mMOnynbHBIM —npuHOUN noctpoeHus 11K,
Amnmnaparssle cpencrtsa IIK: mukponpoueccop, onepaTuBHas U K3II NMaMATh, BHELIHSAS MaMATh,
IIMHBI ajjpeca, KOMaHJA M JaHHBIX, TaKTOBbIM reHeparop. IIpuHIMO OTKPHITONW apXHUTEKTYpHI:
cUCTeMHas InHa, pa3psaaHocTb. [lepudepuitnsie ycrpoiictsa I1K: knaBuarypa, Mbllilb, MOHUTOD,
npuHTep U Jp. OcoOEHHOCTH MpeAcTaBIeHUs JaHHBIX HAa MalIMHHOM ypoBHe. [IpemmyiecTtsa
U(POBOrO TpeICTaBlIeHUs] HHPOPMALMU Tepe/l aHAJIOTOBBIM IPEICTAaBICHUEM: BBICOKOE
KayecTBO 3alUCH U OTOOpakeHUs HHPOpMAIMHM, MPOCTOTa M HAAEKHOCTb JyOIUpOBaHUS
(xonupoBanust) HHGOpMaruu 0Oe3 morepu KadecTBa. CHCTEMbl CUHUCIEHHs (AeCATHYHAS,
JBOMYHAsi, BOCbMEpHYHAs, IIECTHAJALIaTepUyHasi), MpaBHJia MEepeBOJa M3 OJHOM CUCTEMBI B
JIpyryto. DJIEeMEeHThl MaTeMaTH4eCKOH JIOTHMKU: MOHATHS (OpManbHOM JIOTHKH, OCHOBHBIE
JIOTHYECKHE onepaluu U GopMyJibl, JJornueckrue ocHOBbI paboTsl [1K.

KoMmnploTepHbIE CETH: TONOJIOTUU CETEH, UX XapakTepuCTUKH. KommbroTepHas ceTb —
COBOKYITHOCTh KOMIIBIOTEPOB U PA3IUYHBIX YCTPOMHCTB, oOecreyuBaromMX HH(OPMAIMOHHBIN
OOMEH MEXJy KOMIIBIOTEpaMH B CeTH Oe3 HCIOJIb30BaHUS KaKUX-JIMOO TNPOMEXKYTOUHBIX
HocuTene nHpopmanuu. Tomonmorun ceTeit: 3Be3qHas, MHHHAS, KoJyiblieBas. CeTHu 3aKphITOTO
TUIIA: JIOKAJbHBIE M PACIPEIEIICHHbIE CETH, KOpIopaTuBHbIE ceTH. IIporpaMMHO-TeXHUYECKOE
obecrieueHue: aganTep, KOTOPBIM YOpPABISIETCS CIENHAIBHONW MPOTpaMMOl  JIpaiiBepoM;
ONEpallMOHHAs CHUCTEMa, YIpaBJAlOUlas KOMIIBIOTEPOM, IPENOCTABIAIOIIMM  PECYPCHI;
IPOTOKOJIBI — 0COOBIE SI3BIKH, HA KOTOPBIX OOMEHMBAIOTCS MH(POPMALME KOMIIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'moGanbubie cetu paznuunoro macmraba (WAN —WideAreaNet, MS
Network wu Internet). Bo3moxknoctu cetu WHtepHer. DOnektponHas moura. JlocTtym K
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uHpopMalMOHHBIM pecypcaMm. Cucrema TenekoH(pepeHUuil. Axapecanuss W TPOTOKOJBI B
Nurtepuer.

MynbpTHMeRa — JUAJIOroBas KOMIBIOTEpHAs CHCTeMa, 00ECIIeYnBAaIOIIasi CHHTE3 TEKCTa,
rpaduku, 3ByKa, peud U BUJEO. YCTpoWcTBa MyiabTUMenna. TpeOoBaHUS K MYJIbTUMEIUITHBIM
CpeACTBaM KOMIIBIOTEpOB. PacimpenHbie BO3BMOXKHOCTH 00paboTKH, mpeoOpa3oBaHus, CHHTE3a
nHpopmaruu (KOMITBIOTEpHAsT aHUMAIUs1, MOAU(UKAIUSA U300pKEHHUM, TpeXMepHas rpaduka).
MynbTumMeauitiple  nporpaMMsbl. IIporpammbl pelakTUpOBAaHMS, MOHTa)Ka 3ByKa M BHJCO.
Buneo-penakropsl, Moayiau cnedPPexToB, MOHTAXKHbBIE CTYAMHU. DIEKTPOHHBIE MPE3CHTAIUU
(ocHoBHBIE BO3MOXXKHOCTH MS PowerPoint), »sTambl co3maHus mpe3eHTaluii, CTPyKTypa
Mpe3eHTalNi 1 0COOEHHOCTH PabOThI C PEJAKTOPOM.

3.2. IlporpamMHoOe obOecrieueHue:

CTpykTypa ONEpAlMOHHBIX CHCTEM, MAKEThl NMPUKIaaHBIX mporpamm, MicrosoftOffice.
Knaccugukarus nporpaMmmubsix cpencTB. CHCTEMHOE M MPUKIJIAIHOE POTrPaMMHOE 00ecriedeHre
[TK. O630p onepanmonnsix cucteM (OC). [Tpuniunst cozganus u coctaB OC: aapo, uaTepdeiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, moxyneueiid npuniun nocrpoenus. Cpena
WINDOWS: okna, ux ayieMeHThl, paboTa B MHOTOOKOHHOM pexume. PabGora ¢ oObekTaMu
WINDOWS. Spneikn u pabota ¢ HuMu. [lanku: cozmanue, nepeMMEeHOBaHKE; KOIMPOBAHUE U
nepeMenieHrne o0beKTOB (MamoK U SPIBIKOB), yaajdeHue o0bekToB. Kop3nHa U ee Ha3HAveHUE.
Hactpoiiku WINDOWS: nara u Bpems, HACTpOIKa MBIIIH, dKpaHa. DJIEMEHTHl TEXHUYECKOTO
ceppuca [IK: ycraHoBKka onepanMoOHHONW CHUCTEMbI, CO3JJaHie WHAMBHUAYAJIbHON OMepalmOHHON
Cpeapl TOJIH30BATENs, MOIIACPKKA IETOCTHOCTH HH(OPMAINH, PACHIMPEHHE W MOJEPHU3AIUS
KOH(UTYpalMK alfapaTHbIX U IPOTPAMMHBIX CPECTB.

TexcroBelii pegaktop WORD, penakTopbsl MareMaTHYeCKMX M XUMHYECKHX (OPMYIL.
OcCHOBBI HUCHOJB30BaHUS IporpaMM oOIIEro Ha3HaueHus (KpaTkuil 0030p) Ha mNpumepax
TekcToBoro penaktopa WORD, peaakTopoB MaTeMaTHYeCKUX M XHMHYECKUX (OPMYIL.
OcoOenHnoctu TekctoBoro pegakropa WORD. Bson u penaktupoBanue texcra. Konuposanue u
nepemelnieHre 00beKTOB, pabora ¢ Tabmumamu. Beibop Bupma, pasmepa mpudTa,
dbopmarupoBanne cUMBOJIOB U ab3aneB. Kommpoanue dopmata. OCOOEHHOCTH CO3AaHUS
CChUIOK, oruaBieHud. Co3gaHue JTOKYMEHTOB pa3in4HbIX (opM  (CTaHAAPTHBIX U
HECTaHAAPTHHIX). Vcronp30BaHME peaakTopa MaTeMaTHYeCKUX (OpPMYIT B  TEKCTOBBIX
JNOKyMeHTax. Penmaktop xumuueckux ¢GopMmys, Ha3HadYeHHE U OCOOEHHOCTH PabOTHI
KonupoBanne xumuueckux (GopMys B TEKCTOBBIE TOKYMEHTEI.

Cucrema ymnpasnenust 6azamu ganHeix ACCESS: co3nganue nonb3oBatensckux CYB/,
dbopmupoBanue 3anpocoB, ordeTtoB u (popm. Hudopmanmonnsie cuctembl. Cuctemsl
ynpaBiieHus: OaHKaMu M 0a3amMM JaHHbBIX. PensiuonHass Mozenb JaHHbIX. CTPyKTypa 3aIlucH,
MeTOABI JocTyna K uHpopmanuu. OOMeH maHHbIMU c¢ Apyrumu npunoxkeHusMu WINDOWS:
TEKCTOBBIMH PEAAKTOPaMH U JEKTPOHHBIMU Tabiuuamu. Pensunonnas 6a3a ganneix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJI, MaHelb WHCTpyMeHTOB. Co3/1aHue W OTKpPBITHE Oa3bl JaHHBIX.
BBoa 1 penakTupoBaHue TaHHBIX B peXUMeE TaOIUIbI U pekuMe KOHCTpyKTopa. dopmMupoBaHue
3aIpoCcoOB. 3ampOoCkl MPOCTHIE U MHOTOTAOIMYHBIE, 3alIPOCHI ¢ yciaoBusiMU. Co3/jaHHe OTYETOB U
dopm. Texnonmorus peanuzanuu npocrenmux 3aaad cpeacrsamu CYB/] ACCESS.

Pemenne BBIYMCITUTENBHBIX 3amad ¢ wucroib3oBanneM EXCEL: obpaborka Ttabimm,
[OCTpOeHHE TpaUKOB M JUarpaMM, BBIUYHCIEHHE MAaTPUUHBIX BblpakeHUil. Ha3Hauenue
atekTpoHHbIX Tabmmn (MS EXCEL). OcobenHoctu Tabmuuaoro mpomeccopa EXCEL u
UCIIOJIb30BaHUE €T0 JJIS pelieHHs] MHPOPMALMOHHBIX U WHKEHEPHBIX 3a/1ad. TexHuka paboThl ¢
EXCEL. Oxnmo EXCEL. AOGcomroTHass W OTHOCHTENbHAas ajpecanus. BbIIencHue sdeek,
nepemelneHue no padbouemy nucty. Pacuer no ¢popmynam. Konuposanue ¢popmyin. [Toctpoenune
rpa¢ukoB. PacueT QpyHKIIMOHATBHBIX 3aBUCHMOCTEH U TIOCTPOCHUE rpaduueCKUX M300paKeHU
¢ wucnoibp3oBaHueM craHnaptHeix ¢yakouii EXCEL u wmacrepa ¢ynkuuit. Iloctpoenue
MMOBEPXHOCTEH C UCIOJIb30BaHWEM MacTepa auarpamMm. Pabora ¢ tabimmamu. dopMatupoBaHue,
opopmnenue Tabmaum. YwuciaoBele W TMONb30BaTedabckue (Qopmarel. CBOAHBIE TaOJHUIBL
[Toctpoenue nuarpamm. PazpaboTka u peanuzamnus MpOCTEHIINX aJTOPUTMOB C UCTIOJIb30BaHUEM
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Bo3MokHOCTe EXCEL (HaxoxaeHne MakCMMaabHOTO (MUHUMAIBHOTO) 3JIEMEHTa BEKTOpa U
MaTpHUIbl, HAX0XKICHUE CYMMBbI 3JIEMEHTOB BEKTOpPa M MAaTpPHUIIbl, BBIYMCIECHUE MATPUYHBIX
BBIPAXECHUI).

3.3. AITOopUTMBI U1 OCHOBBI IPOTrPaMMHUPOBAHUS:

ANTOpUTMBI, THIIBI aNropuT™MOB. [loHsATHE anropuTMa U ero cBoicTBa. CriocoObl 3amucu
aIrOpUTMOB. MOYJIbHBINA TIPUHIUI IOCTPOEHUS AITOPUTMOB U IIPOIPAMM.

ApaKTepUCTUKU SA3BIKOB MporpaMMupoBaHus. OCHOBHBIE CTPYKTYpPbl M IPHUHIUIIBI
CTPYKTYPHOTO IporpammupoBaHusi wunrocTpanus. CTpyKTypHOE NIpOrpaMMUPOBAaHHUE, €ro
ocoOeHHOCTH. TexHoyoruss OOBEKTHO-OPUEHTHUPOBAHHOIO IPOTPaMMHPOBAHUS; CBOMCTBA
A3BIKOB: HAclleZIOBaHUE, MHKAINCYIALUA, MonuMopdu3M. [ToHATHS S3BIKOB: KJIacChl U OOBEKTHI.
DBouONUS U KITacCU(PHUKAIHS A36IKOB IPOrpaMMupoBaHus. [IoHATHS TpaHCIAIMH, KOMITHIISAINHN,
UHTEpIpEeTallui, UX pasznuuus. ba3oBble anropuTMuyeckue KOHCTPYKIMH (CIeI0BaHUE,
BETBJICHUE, IIOBTOPEHME), INpUMEpPbl UX peanu3anuud. OCHOBHbIE KOHCTPYKLUHU SI3bIKOB
pOorpaMMHUpOBaHusl. S3bIKM TPOrPaMMUPOBAHUS BBICOKOTO YPOBHS.

BrrancnuTenbHpIe anrOpUTMBl U MIPOrpaMMHBIE peanm3anuu Ha VBA mis oOpabotku
unpopmanuu IIponecc pemenus 3agad Ha kommnbloTepax. [IporpaMmmupoBanue Ha s3pike VBA:
OCHOBHBIE ONEPATOPHI SA3bIKA, MPOIEeNyphl U yHKIMU. Pa3zpaboTka M peamu3aiys MpOCTEHIIIX
QIropuTMOB 00paboTku HH(pOpManuu (pemieHue 3agad ¢ OJHOMEPHBIM M MHOTOMEPHBIM
00beMoM uH(pOpManum). UncIeHHbIE METOIbI aHAIHM3a OJJHOTO HEIMHEHHOTO YpaBHEHHS: TIOUCK
KOpHEH, pelieHue 3a7auyd OAHOMEPHOW ONTHUMH3alUU (HaXOXIEHHWE TOYeK MaKcuMyMma U
MUHHMYMa (YHKIHK). METOIbI CTaTUCTUYECKOH 0OpabOTKH pPe3ylbTaTOB M3MEPEHHH OIHOMN
BEJIMYMHBI: BEIYUCIICHUE TOUYCUHBIX (CPEeIHEro, AUCIIEPCHH, CTaHIapTa) U HHTEPBAIBHBIX OIEHOK
CIIy4ailHON BEJINYMHBI.

3.4. 3amuTa nHGOpMAIUH:

ANTOPUTMBI 3alIUTHl HHGOPMAIIMHI: METOJIBI 3aIlIUTHI, KOMIIBIOTEPHBIE BUPYCHI U 00pHOa
¢ HuMmu. [loHsATHe O0€30MaCHOCTH KOMITBIOTEPHOM HH(pOPMALUU: HAJEKHOCTh KOMIIBIOTEDA,
COXpPaHHOCTh JIaHHBIX, 3al[UTa OT BHECEHUS W3MEHEHMH HEYNOJHOMOYEHHBIMU JIMLIAMH,
COXpaHEHHME TaWHBl MEPENHUCKM B DJIEKTPOHHOM ceTH. Meroapl pealn3anuy  3aluThl
uH(pOpMallMu: TpOrpaMMHBIE, amnmnapaTHble, OpraHU3alUoOHHbIE. VcTOpUs BO3HUKHOBEHUS
BUPYCOB U aHTUBHUPYCOB. CIOCOOBI 3apaXkeHus, 3alMThl U 60pbOBI ¢ Bupycamu. OcobeHHOCTH
paboThl aNTOPUTMOB BHUPYCOB: PE3UACHTHOCTb, TMOJUMOPPUYHOCTh M camMoIu(poBaHHE.
KomneroTepHbie BUPYCHI, X crienuduKka U aHTUBUpYCHBIe porpammel (Kacnepcekuii, Dr. Web,
Avast, AVG). CrnocoObl mudpoBaHus U mnepenayn MHPOpMauM Ha JadbHUE PACCTOSHUA.
OTKpBITHIN 1 3aKpBITHIN KITI04YH muppoBanus. JlepparmeHranus qucka.

4.00beM yueOHOH THCHUIIUHBI

Bunasl yueOHol paboTh B 3auerHbIX B akanem.
eIUHHIIAX Yacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3 108
AYyIUTOpHBIE 3aHATHUS 48/36 48
Jlexmm (Jlek) - -
Jlabopartopusbie 3ausTus (J1ab) 48/36 48
[Tpaxtrueckue 3ausatus (I13)
CamocrositesbHas padora (CP) 60/36 60
By MTOroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 3auer

AHHOTauus padoyeii mMporpaMMbl TUCHUILTHHBI
«®u3uka» (b1.b7)
1. Henapo aMCHMNJIMHBI SBISETCS NpPUOOpETeHHE CTyJEeHTaMH 3HAHUHA IO
OCHOBHBIM pa3zzieniaM (HU3UKA M YMEHHUIO TPUMEHSITh HUX B JPYrUX €CTECTBEHHOHAYYHBIX
JTUCIUIINHAX.
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2. B pe3yabraTre u3y4YeHHUS [UCUMILUIMHBI O0y4amoumMiicd 1O MporpamMmme
0akajiaBpuaTa J0JIKeH:

Obnadamy cnienyronmmu odrenpodeccuonabHbiMu  KoMrieTeHmmsMu (OITK):

- CIOCOOHOCTBIO MCITOJIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUILIMH B
npo(eCCHOHANTLHOM  JACITETbHOCTA, MPUMEHSITh METOJbI MATEeMATHYECKOTO aHaiu3a |
MOJICITUPOBAHHKS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOr0 HccineaoBanus. (OITK-2)

- CIOCOOHOCTBIO HCHOJB30BaTh E€CTECTBEHHOHAYYHbIE 3aKOHBI I TMOHHMaHUS
OKpY’Karomero Mupa u spieHui npuposL.(OITK-3).

Suame:

- (puznueckre OCHOBBI MEXaHUKH, (PU3UKU KOJIeOAHUH U BOJIH, dJICKTPUICCTBA U
MarHeTu3Ma, MEeKTPOJAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOIMHAMUKH, KBAHTOBOM
(076370478

- CMBICIT (PyHIaMEHTAIBHBIX (PU3UYECKHUX 3aKOHOB, IPUHIIUIIOB U TIOCTYJIATOB; X
(GbOpMYyITUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b IIAPOKOTO Kpyra (U3HUECKUX SBICHHUN ¢ QyHIaMEHTATLHBIMY MPUHITUTIAME U
3aKOHaMU (DU3UKH;

- OCHOBHBIE METO/IbI PELICHUS 3a/1a4 MO ONMUCAHUI0 (U3HUECKUX SIBICHUIA;

- METOJIbl 00pabOTKH PE3yNbTaTOB (PUINYECKOTO IKCIIEPUMEHTA.

Ymems:

- IPUMEHATh TEOPETUUECKHUE 3HAHUS U AIKCIIEPUMEHTAIbHBIE METO/AbI UCCIICAOBAHUS TIPU
perieHnn mpodecCHOHABHBIX 3a71a9;

- IPOBOJUTH PACUEThI, OCYIIECTBIIATH AHAINU3 M Ha OCHOBE 3TOTO JIeNlaTh 000CHOBAaHHbBIE
BBIBOJIBI;

- AQHAJIM3UPOBATH PE3YIbTATHl HAOMIOACHUN U IKCIIEPUMEHTOB C IPUMEHEHHEM
OCHOBHBIX 3aKOHOB M MPUHIIUIIOB (DU3UKH,

- OTIPENENATh XapakTep PU3NYECKUX MPOLIECCOB MO KOMIUIEKCY KCIEPUMEHTATbHON
uH(pOpMalliy Py MOMOIIM rpaUKOB, TAOIUI U ypaBHEHHUI;

- IPEICTaBIATh 00Pa0OTaHHYIO SKCIIEPUMEHTANBHYIO U TEOPETUUYECKYIO0 HH(POPMAITUIO B
YCTHOM ¥ MUCHbMEHHOU (popMe, B TOM YUCIIE C UCTIOJIb30BAHNEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHUH.

Brnaoemy:

- HaBbIKaMU pabOTHI C MIUPOKUM KPYroM (PU3ndecKux mpruOopoB U 000pyI10BaHUS;

- HaBbIKaMU 000CHOBAHUS CBOUX CYXKJEHUM U BBIOOpPA METO/1a UCCIIEOBAHUS.

3.Kpartkoe conep:kanue JMCIUILIHHBI

Cemectp 2

Beenenue

[Ipeamert ¢usnku. MeTo bl GU3HUECKOTO UCCIICIOBAHUS: OIIBIT, TUTIOTE3a, YKCIIEPUMEHT,
TEeopHsl.

1. ®dusnyecKkre OCHOBBI MEXAHHUKH

[Ipeamer kunemaruku. [lepemenienne, ckopocTs, yckopenue. Kunemaruueckue
XapaKTEePUCTUKH BPaIaTEIHHOTO IBMKCHUS. 3aKkoHbI Hpl0TOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBr>keHue Tena NepeMeHHOM Macchl. 3aKOH BCEMUPHOTO TATOTeHUA. [|BukeHue Tena
nepeMeHHOoM Maccel. Y paBHeHns Memepckoro. @opmyina Llnonkosckoro. Yupyruii u
HEyNnpyruil yaapsl mapoB. MOMEHT HHEPIMU MaTEPHAIbHOW TOUYKU M TBEPAOIO Tea.
KunemaTtuka rapmonndeckux kojebanuit. JuddepenmansHoe ypaBHEHUE TAPMOHHYECKUX
konebanuii. [loHsTHE O 3aTyXaIONINX U BEIHYKICHHBIX KojeOaHusx. BoaHOBOe nBIKEHUE.
BomHbI Ipo0BHEIE U TOTIEPEYHBIC.

2. OCHOBBI MOJICKYJISIPHOM (pr3HUKH

DJIeMEHTHI TEPMOIMHAMUKY U pu3nueckoid KuHeTuku. neanpHbiii ras. Pacnpenenenue
Bonpivmana u ero obmedusnyeckuii cMmpici. PeanpHblil a3, YpaBHeHue Ban-nep-Baanbca.
Tepmonuuamuueckuii Mmeton B pusnke. PaBHOBecHbIe cocTosiHUsA. Havanma TepMogiHaMUKH.
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[{ukiel. DHTPOIUS U €€ CTAaTUCTHUECKOe ToNKoBaHue. SBienue nepenoca. Auddys3us. 3akoH
®uka. TermonpoBoaHOCTh. 3akoH Dypbe. BHyTpeHnHee Tpenue (BI3kocTh). 3akoH HeloToHA.

3. DnexTpocTaTHKA U TOCTOSHHBIN 3JIEKTPUUYECKUI TOK

3akon Kynona. Teopema Octporpaackoro-I"aycca. Jlumnoinb. JAusaekTpuku B
AJIEKTPOCTATUYECKOM I10JIE.

Cemectp 3

1. DnexTpoMarHeTusm

3akon Amrnepa. 3akoH buo-Capapa-Jlamiaca. Cuina Jlopenuia. MaraeTuku.
DneKTpoMarHuTHasi MHAYKIMs. Y paBHeHHe MakcBelia.

2. Onruka

Wutepdepennus BonH. Judpakuus BonH. [lonspuzanus BosH. TerioBoe u3mydeHue.
3akon Kupxroda. ['mnoresa Ilnanka. KBantoBoe 00bsICHEHHE TETUIOBOTO M3 IyYeHUs. DPdekT
Kowmnrona. fAnepuas moaens aroma. [locrynarst bopa. ATom Bogopozaa o bopy.

3. DneMeHTHI KBaHTOBOU (DU3UKHU

I'mnoresa ne bpoitns. BonnoBoe ypaBHenue lpenunarepa 1uisi CTalMOHAPHBIX
cocrosiHuil. OnbiThl LTepna-I'epinaxa. MuorosnekTpoHusiit atoM. D dext 3eemana. [Tpunmmmn
[Taynu. KBanToBble cTarucTuueckue pacupenenenus boze-OitHireiina u @epmu-/lupaka.
®oHoHbI. 3akoHbI Jlebast u DifHITeitHA. XapaKTEpUCTUKHU Aapa: 3apsl, Macca, JHEPTUs CBSI3U
HYKJIOHOB. SlnepHble peakiui. @yHJaMeHTalIbHbIE B3aUMOJICHCTBUS U OCHOBHbIE KJIacChl
3JIEMEHTapPHBIX YaCTHII.

4.00beM yueOHOH TUCHMILTUHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akagewm.
€AUHULAX Yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 10,0 360
AyAnTOpPHBIE 3aHATHA: 128/36 128
Jlexru (JIek) 96/36 48
JlaboparopHsie 3ansTHs (J1ad) 32/36 32
[MpakTrueckue 3austus (I13) 48/36 48
CamocrosiTeibHast padora (CP): 160/36 160
JK3aMeH
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 (72)
B ToM 4mciie o cemecrpam:
2 ceMecTp
O01mas Tpy10eMKOCTh B ceMecTpe 4,0 144
AYIUTOpPHBIE 3aHATHUS: 48/36 48
Jlexumm (Jlek) 16/36 16
Jlaboparopusbie 3ausTus (J1ab) 16/36 16
[Ipaktuueckue 3anstus (I113) 16/36 16
CamocrositeabHas padora (CP): 80/36 60
JK3aMeH
Buja konTpoJsi: 3a4er / 3k3aMeH (36)
3 cemecTp
OO0masi Tpy10eMKOCTh B CeMeCcTpe 6,0 216
AYINTOpPHBIE 3aHATHSA: 80/36 80
Jlexmm (Jlek) 32/36 32
JlabopatopHsie 3ausTus (J1aod) 16
[Mpaktuyeckue 3ausatus (I13) 32/36 32
CamocTosiTesibHast padora (CP): 100/36 100
JK3aMeH
Bua xonTpoJf: 3auer / 3K3aMeH (36)
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AHHOTanus padoyeil NPOrpaMMbl TN CHUTITHHBI

«O0mas u Heoprannuyeckasi xumus» (b1.5.8)

1. leab0 OUMCUMILUIMHBI - MPUOOPETCHHE 3HAHMK W KOMIIETEHIIUH, (OpMHUpOBaHUE
COBPEMEHHBIX MPEICTABICHUI B 00JaCTH TEOPETUUECKUX OCHOB XUMHUH U XUMHUH 3JIEMEHTOB.

2. B pe3yabrare wu3yYyeHHs] AUCHMILUIMHBI OOy4YalolIUiics 1O mNporpamMme
0akajaBpHUaTa J0JIKeH:

Obnadams crnenyromumu obmenpodeccuonanbubiMu KoMreTeHnusamMu (OI1K):

— CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npoecCHOHANBHOM  AEATEeIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTUYecKOoro aHajiu3a |
MOJICTTMPOBAHHS, TEOPETUUECKOTO M AKCIIepUMeHTanbHOro uccnenaoBanus (OI1K-2);

— CHOCOOHOCTBIO HCMOJb30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI IS
NOHUMAaHHsI OKpYXKaroliero Mupa u sisneruit npupoasl (OI1K-3).

3namo:

—  DJIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKYJI;

— OCHOBBI TEOPUM XUMHUYECKOH CBSI3M B COEAMHEHUSX Pa3HbIX THUIIOB, CTPOCHHE
BEIIECTBA B KOHJEHCUPOBAHHOM COCTOSIHUU;

—  OCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUSI XUMUYECKHUX MPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;

— METO/bl ONMCAaHUsI XUMUYECKUX PABHOBECUI B PACTBOPAX AJIEKTPOJIUTOB,

— CTPOCHHE U CBOMCTBA KOOPAWHALIMOHHBIX COCUHEHU;

— XUMHUYECKHUE CBOMCTBA AJIIEMEHTOB PA3JIMYHBIX IPYIIT NEPUOJIUYECKON CUCTEMBI U UX
BOKHENIINX COCTUHEHUM.

Ymems:

— BBINOJIHATh OCHOBHBIE XUMHUYECKHUE OIEpaliH, ONPEAENATh TEPMOJANHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKIUN U PaBHOBECHbIE KOHIIEHTPALIMH BEIIECTB;

— HCIOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJAMHAMHYECKHE CIIPaBOYHBIE
JaHHBIE JJIs peleHus MpopeCCHOHATBHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMSHUE PA3IUYHbIX (AKTOPOB HA pPABHOBECHE B XUMHYECKHX
peakumsX.

Braoemy:

— TEOPETHUYECKMMHU METOJAMH OINHMCAHUS CBOMCTB MPOCTBHIX M CIIOXHBIX BEIIECTB Ha
OCHOBE D3JIEKTPOHHOTO CTPOEHUSI HMX aTOMOB U TIOJOKEHUS B MEPUOIAMYECKON cucreme
XUMHUYECKHUX AJIEMEHTOB;

— DKCIEPUMEHTAJIbHBIMU METOJIaMU OMNPEJENIEHNUs HEKOTOPBIX (HU3HMKO-XUMUYECKHX
CBOMCTB HEOPraHUYECKUX COECTUHEHUI.

3. Kpatkoe cogep:kanue IUCUUINIUHBI:

CrpoeHne aTOMOB M IEPUOINYECKHI 3aKOH.

BosiHOBBIE CBOMCTBa MaTepHalbHBIX 00BEKTOB. YpaBHeHHE A€ bpoitng. CooTHoleHue
HeonpeneneHHocTei ['elizendepra. [lonstre o kBaHTOBOM MexaHuke U ypaBHeHuu llpenunrepa.

CoBpemenHass (opMyIHpOBKa MEpUoOaNYEecKoro 3akoHa. [lepuoanyeckas cucrema u ee
CBA3b CO CTPOEHHEM aTOMOB. 3alojHEHHE DJEKTPOHHBIX CJIOEB M O000JOYeK aTroMOB B
nepuoanuecko cucreme snemeHtoB JI.M. MenneneeBa. CreneHu okucieHus. Baxuelmue
OKHUCJIUTEIN U BOCCTAHOBUTENU. BakHelne cxeMbl MpeBpalleHts BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIX PEAKIIMIX.

XHUMHYECKAs CBSA3b U CTPOEHUE MOJIEKYIL.

KoBaneHTHast CBsA3b, OCHOBHBIE IOJIOXKEHHUSI METOJAa BAJIEHTHBIX CBs3ed. PaccMoTpenune
CXeM IEepeKpbIBaHUS aTOMHBIX opOuTaneil mpu oOpa3oBaHHM CBs3eil B Mosekyiaax. OCHOBHBIE
MOJIOKEHUS MeTo1a MoJIeKyJIsIpHBIX opouTtaneii (MO JIKAO). O6mmue cBeaeH!sI 0 KOMITIEKCHBIX
COEIMHEHUAX, UX CTpoeHHe. MEeXMONEeKyIsIpHas U BHYTPUMOJIEKYJIIpHAs BOJOPOJHAs CBA3b.
HoHHast CBsI3p Kak NpeAeTbHBIA cioydail KOBaJeHTHOM cBsi3u. OOIIme mnpencTaBieHUs o
MEXMOJIEKYJIIPHOM  B3aMMOJEHUCTBUM: OPUEHTAUMOHHOE, WHIYKIUOHHOE, JUCIEPCHOHHOE
B3aUMO/JICHCTBUA.
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DHepreTuka peakinii 1 XMuMUYECKOe PaBHOBECHE.

[TonsTHe O XMMHUYECKON TepMOJMHAMUKE, TePMOAMHAMHUYECKHE (DYHKLIHUU COCTOSHUS
(xapakTepuctudeckue (GyHKIUHM). XHMHUYECKOe paBHOBecue. VICTUHHOE H  Kaxymieecs
paBHOBecus. KOHCTaHTa XMMHMUYECKOTO paBHOBECHS. DIEKTPOXUMHUUYECKHE MPOLECCHI, MOHATHE
00 AJIEKTPOJHBIX MOTEHIMATIAX. DJIEKTPOJBIKYIIAS CHUJIa OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuUMii U KpUTEpUN CaMOIPOU3BOJIBHOTO MPOTEKAHHUSI IPOLIECCOB.

PaBHOBecus B pacTBOpax.

[Ipoueccrl, compoBokparomue 00pa3oBaHUE  KUAKUX  HCTHHHBIX  pPacTBOPOB
HEIJIEKTPOJIUTOB U 3JICKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLUUUPOBAHHBIC SJICKTPOIUTHIL
Crenens auccoumanuu. KoncranTta auccounanuu. PaBHOBecue B cHCTEME, COCTOSALIEH U3
HACBILIEHHOI'O PAacTBOpa MaJIOpPACTBOPUMOIO 3JIEKTPOJIUTA U €ro KpucramioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX CO€IMHEHUI. PaBHOBecHe aucconuanuy BOAbl, HOHHOE POU3BEICHHE
BO/JIbI M €r0 3aBUCUMOCTB OT Temmneparypsl. lllkana pH. ['maponus comnen.

CKopocTb peakiuii ¥ KaTtaius.

[lonsatne o xumuyeckoil kuHeTuke. OAHOCTAIUUHBIE M CIOXKHBIE PEaKUHUH. 3aKOH
nercTByromux macc. KoHcranta ckopoctu peakuuu. MOJIEKYJISpPHOCTh M MOPSAOK PEaKIIUH.
3aBUCUMOCTh CKOPOCTH PEAaKUUU OT TEMIEPATYpbl; HHTAIbIUSA AKTUBALMHU. ['OMOreHHBIM U
reTepOreHHbIN KaTaIns3.

XuMHs S- U P- 2I€MEHTOB. BoaopoA-niepBbIii 2JIEMEHT MEPUOANYECKON CUCTEMBI, €0
JIBOMCTBEHHOE TOJIOKEHHE. DieMeHThl 1 - 2 m 13 - 18 rpynn nepuoauyeckod CUCTEMBI.
3aKOHOMEPHOCTH B U3MEHEHUU DJIEKTPOHHBIX KOH(Urypanui, BEIUYUH PaTUYCOB,
ANEKTPOOTPHUIATEIIBHOCTA W SHEPTMH HOHMU3AIMU aTOMOB. THUIHMYHBIE CTENEHU OKUCICHUS.
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOCHUM U CBOWCTBAX OCHOBHBIX
TUIOB coeAnHeHUH. [Ipupoanble coelMHEeHNs], TOIYyYEHNUE U TPUMEHEHUE.

Xwumus d- u f- amemenTos.

OneMeHThl 3-12 Tpynn NEepUOIUYECKOM CHUCTEMBL. 3aKOHOMEPHOCTH B HW3MEHEHUH
AIIEKTPOHHBIX KOH(MUTYpaALIUiA, BEJIMUYMH PAANYCOB, SHEPTUH HOHU3AIUNH, XapAKTEPHBIX CTENIEHEH
OKHCJIEHUs, KOOPAMHAIIMOHHBIX 4YHCel aTroMoB. IlpuponHble coeAWHEHUs, MOIYy4YeHUE U
COTIOCTaBJICHHE (PU3NUECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BemlecTB. CTpoeHue U CBOMCTBA
OCHOBHBIX THIOB coeanHeHuit. OcoOeHHOCTH f- 2IIeMEeHTOB.

4. O0beM y4eOHOH JUCIUIJIMHBI

Bunpsl yaeOHOM paboThI B 3agerHbIX B akanem.
€IMHHILIAX Yacax
O0mas TpPyA0EMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 12,0 432
AYIUTOpPHBIE 3aHATHUS: 160/36 160
Jlexiuu (Jlek) 64/36 64
Jlaboparopusbie 3ausTus (J1ab) 64/36 64
IIpaktuueckue 3anstus (I113) 32/36 32
CamocrosiTeabHas padora (CP): 200/36 200
JK3aMeH
Buja konTpoJsi: 3a4er / 3k3aMeH 2,0 (72)
B ToMm unciie no cemecrpam:
1 cemecTp
O01asi TPYA0EMKOCTH B ceMecTpe 7,0 252
AYIUTOpPHBIE 3aHATHUS: 96/36 96
Jlexiuu (Jlek) 32/36 32
Jlaboparopusbie 3austus (J1ab) 32/36 32
[Mpaktuyeckue 3ausatus (I13) 32/36 32
CamocrosiTeabHas padora (CP): 120/36 120
JIK3aMeH
Buja koHTpoJIsi: 3a4eT / IK3aMeH (36)
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2 cemecTp
OO0mas TPy10eMKOCTh B CeMecTpe 5,0 180
AYIHTOPHbBIE 3AHATHS: 64/36 64
Jlexiu (JIek) 32/36 32
Jlaboparopusbie 3austus (J1ab) 32/36 32
[Ipaktuueckue 3austus (I113) - -
CamocrosiTeabHas padora (CP): 80/36 80
JK3aMeH
Buj KoHTpoJIsA: 3a4eT / IK3aMeH (36)

AHHOTaIUsA padoyei MPOrpaMMbl TUCUUIIMHBI
«Opranunveckas xumusn» (b1.5.9)
1. Heap AMCHMILIMHBI — IPHOOPETEHUE CTYEHTAMH 3HAHUN O CTPOSHUU OPTaHMYECKUX
COCIMHEHUH, OCHOBHBIX XHWMHUYECKMX CBOMCTBaX pa3IMYHBIX KJIACCOB OPraHUYECKHUX
COEIMHEHUI 1 METO/IaX UX MOJyYEHHs, KaK IPOMBILUICHHBIX, TaK U 1JA00PaTOPHbIX.

2. B pe3yabraTe H3y4YeHUs] IMCHUIUIMHBI O0ydawuuiics mo mnporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnadame cnenyromumu o0mekynbTypabiMu (OK) u obmenpodeccnoHaabHBIME
komneteHmusmu (OI1K):

- CIOCOOHOCTBIO paboOTaTh B KOJUICKTUBE, TOJEPAHTHO BOCIIPUHUMATH COIMAJIbHBIE,
STHUYECKHUE, KOH(ECCHOHAIbHBIE U KYIbTypHbIe pasnuuns (OK-6);

- CIOCOOHOCTRIO K CaMOOpraHu3aliu u camooopasoBanuio (OK-7);

- CHOCOOHOCTBIO  HCIOJB30BaTh OCHOBHBIE 3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCIUIUINH B NPO(ECCUOHATIBHON N1€ATENbHOCTH, IPUMEHATh METOAbl MaTeMaTH4YeCKOIo
aHaIM3a W MOJEIMPOBAHMUS, TEOPETUYECKOIO M DSKCIEPUMEHTAIBHOTO MCCIEN0BaHUS
(OIIK-2);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI IS
NOHUMaHHsI OKpY XKarolero Mupa u sisnernit npupoasl (OI1K-3).

3namu:

— TEOPETHUYECKHUE OCHOBBI CTPOEHHSI M CBOWCTB PA3IMYHBIX KJIACCOB OPraHMYECKUX
COE€IUHEHMI;

— CHOCOOBI MOJyYEHUs! U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMUYECKUX
COE€IUHEHUI;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPraHUYECKUX PEaKIIN;

Ymems:

— NPUMEHATH TEOPETHYECKHE 3HAHUS MJI1 CHHTE3a OpPraHHMYeCKUX COEIUHEHUI
pPa3IUYHBIX KJIACCOB,;

— aHAJIM3UPOBaTh M MPEACKA3bIBaTh pPEAKIMOHHBIE CBONCTBA OPraHMYECKUX
COE€IUHEHMI;

— COCTaBJISITh CXEMbI CHHTE3a OPIraHUYECKUX COEAMHEHUMN, 3aJaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATyphl U KJIaCCU(PHUKAIIUU OPTraHUYECKUX COeTUHEHUH;

— OCHOBHBIMU TEOPETUUECKUMH MIPEACTABICHUSAMH B OPraHUYECKON XUMMUH;

— HaBbIKaMU OOOCHOBAaHMSI PALMOHAIBHBIX CIIOCOOOB TOJTYYEHHUS OpPraHHMYECKHUX
BELIECTB.

3. Kpartkoe cogep:xanue JTUCUMIIIIMHBI

HomeHnkiarypa opranudeckux coeIuHEeHMA. Teopuss XUMHUYECKOrO CTPOCHHS U
HacklmeHable  yrieBogoponbl (YB). ITlpupoma xoBamentHOU cBszu. Dopmynsr Jlbionca.
QopmanbHbii 3apan. Oddektel 3amecturencii. [IpoMexyTOUHBIE COSAMHEHUS W YaCTHIIBI
OpPraHMYECKUX pEakUMsaX. OHEpreTuyeckas JauarpamMma peakuuv. MeXaHu3M peaklHuu.
Crepeonsomepus, ee BUIbI 1 0003HAUCHUS.
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Amudatudeckne coenuHeHUs. HachileHHBIE ¥ HEHAChINIEHHbIe YB. AnkaHbl,
[UKJIOANIKaHbl, aJKEHbI, AJIKUHBI, MOJUEHB (AMEeHBbI). B KaXXIoM Kilacce paccMaTpUBAIOTCS
CIIEYIOIINE pa3/iebl: W30MepHus, HOMEHKIAaTypa, (U3MYECKHe W XHMHYECKHE CBOWCTBA,
crocoObl oyyeHusi. MexaHn3Mbl peakiuil. JHepreTuueckas [uarpaMmma peakimii.

Apomatudeckue coeuHeHus. Teopuu apomaruunoctu. CoeauHEHUs: OEH30JIBHOTO Ps/Ia.

N3omepus. Homenkmarypa. CrocoObl mojydeHHs. XUMHYECKHE CBOWCTBa. BrnmsHue
3aMecTUTeNe B OCH30JbHOM KOJIBIIE Ha HAMPABJICHWE U CKOPOCTh PEAKIUI AIIEKTPOQPIILHOTO
3aMEILEHHUS.

4.00beM yueOHOH THCHUILINHBI

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3 108
AYIHTOPHbBIE 3aHATHS 48/36 48
Jlexru (JIek) 16/36 16
[Tpaktuueckue 3anstus (I13) 32/36 32
CamocrositenHas pa6ora (CP) 60/36 60
By MTOroBOro KOHTpoOJISA: 3a4eT/IK3aMeH 3aver ¢
OLICHKOM

AHHOTaNUA padoyeil MPOrpaMMbl TUCUUIIIMHBI

«Duznyeckas xumus» (b1.b.10)
1.IleJb AMCHMIUVIMHBI — PAacKpbITh CMBICI OCHOBHBIX 3aKOHOB, YIPaBIISIOLIUX
XOJIOM XHUMHYECKOTO TIpOIecca, IMOKa3aTh OO0JACTH TNPHIIOKEHHS ATUX 3aKOHOB M HAYYHTh
CTYI€HTa I'PaMOTHO NMPUMEHATh UX MPHU PELIEHUH KOHKPETHBIX TEOPETUYECKUX U MPAKTUYECKUX
3aja4.
2. B pe3yabraTe H3y4YeHHs AUCHMILIMHBI OO0ydawouuiics MmO mporpamme
0akajlaBpHaTa J0JIKeH:

Obnadams cnepyromuMu oodmenpodeccnonanbbiMu kKomnereHusmu (OIIK):

- CIIOCOOHOCTBIO MCIOJIB30BATH OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHIUINH B
npoeCcCUOHATBHON  AEATENbHOCTH, NPUMEHSATh METOJbl MAaTeMaTHMYeCKOro aHalu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMeHTanbHoro uccnenaoBanus (OITK-2);

- CIOCOOHOCTBIO UCMOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI JUIsl TOHUMaHUS
OKpyXaromiero mupa u sieiennit npupoasl (OI1K-3).

3namu:

- OCHOBHBIE 3aKOHBI (DM3MYECKONW XMMHH, B3aMMOCBS3b (DU3MUYECKMX W XUMHUYECKHX
XapaKTEPUCTHK MPOLECCca;

- IIyTH OTPEICTICHNUS BAKHEHITNX XapaKTEPUCTHK XUMHUIECKOTO paBHOBECHS (KOHCTAHTHI
paBHOBECHsI, PaBHOBECHOT'O BbIX0Jla NMPOJYKTA, CTENEHU MPEBPALICHUs HCXOTHBIX BEIIECTB) U
BIIMSTHUSL PA3ITUYHBIX (PAKTOPOB HA CMEIIEHHE XMMHYECKOTO PaBHOBECHST;

- yCIOBHS YCTAaHOBJEHMs (Pa30BBIX pPAaBHOBECHH B OJHO- M MHOTOKOMIIOHEHTHBIX
cucTeMax, BO3SMOKHOCTH Pa3/IeNICHHsI CJI0OKHBIX CHCTEM Ha COCTABIISIONINE KOMIOHEHTHI;

- TepMOJMHAMHUYECKOE ONHMCAaHUE CBOWCTB HACAIBbHBIX M HEUICAJIbHBIX PACTBOPOB,
MIOJTXO/IBI K HaX0KICHHIO MapIHaTbHBIX MOJSIPHBIX BEJTMYNH KOMIIOHEHTOB PacTBOPA.

Ymemo:

- TPUMEHATh TEOPETHYECKHE 3HAHWS W IKCIEPUMEHTAIbHBIE METOIBI HCCIICIOBAaHUS
(bu3nUecKoil XMMHUU TIPU pelIeHUH NMPpo(ecCHOHANBHBIX 3a/1a4;

- TPOBOJHUTH TEPMOJMHAMHUYECKHE PACUETHI, OCYIIECTBIISTh aHAIN3 U HA OCHOBE ITOTO
JenaTh 000CHOBAaHHBIE BHIBOJIBI;

- IPEJCKa3blBaTh U HAXOAUTh ONTHMAJIbHBIE YCIOBMS IMPOBEAECHHUS XHUMHUYECKOIO
npoliecca ¢ HeNbIo MOMYyYeHUS MAaKCUMaIbHO BO3MOXHOTO BBIXOJ[a HHTEPECYIOIIETO MPOAYKTa,
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- TPEACTaBIATH JaHHBIE JTa0OPATOPHOTO HMccieloBaHus B Tpaduueckoir popme u Ha
OCHOBE TIOJYYEHHBIX 3aBUCHUMOCTEH OIpeNlessTh COOTBETCTBYIOIIME TEPMOAMHAMHYECKHUE U
KMHETUYECKUE XapAKTEPUCTUKN XUMHUECKON CUCTEMbI U XMMHUYECKOI'0 IIPOLIECCa;

- TPOBOJAUTH aHAIM3 M KPUTHUYECKU OICHHBATHh MOJY4YCHHbIE IKCIEPUMEHTaIbHbIC
JaHHbIe, 0000IIaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Braoemy:

- KOMILJIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJ0B (PH3MUECKOM XUMHH JUIS
peleHnss KOHKPETHBIX UCCIIeI0BATENIbCKUX 3a/1a4;

- HAaBBIKAMM OIPEJEIICHUS] COCTOSIHUS PaBHOBECHS U CaMOIIPOU3BOJIBHOIO HAIIPABJICHMUS
XUMHYECKOT0 IIpoIecca;

- npueMamMu 00paOOTKM TONYYEHHBIX ONBITHBIX JaHHBIX JJIS BBIABICHUS U
YCTaHOBJICHHUSI B3aMMOCBSI3ed MEXIy TEPMOJIMHAMUYECKUMH CBOWCTBaMU U (U3UYECKUMU
napaMmeTpamH Ipolecca;

- 3HAHUSAMHU OCHOBHBIX 33aKOHOB (DU3UYECKOM XUMHUHU IJIS COJEp>KaTeNIbHON
MHTEPIPETANN TEPMOIMHAMUYECKUX PACUETOB.

3. Kpartkoe coagep:xanue JUCUMIIIMHBI:

Xumuueckas mepmoounamura. 1-plii 1 2-0¥ 3aKOHBI TEPMOJUHAMUKY, TocTyaT [lnanka.
B3anmocBs3b TemnoTel, paboThl M U3MEHEHHs] BHYTPEHHEH SHEpPruu B IMpoleccax ¢ y4yacTHEM
uaeanpHoro rasa. TermnoéMkocTh TBEPABIX. KUIKUX M ra3000pa3HbIX BellecTB. TepMOXUMUSL.
Brruncnenne TerioBbIX 3(PQPEKTOB XMMHYECKHX peaklui, MpoiueccoB (Pa3oBbIX MEPEX0JI0B,
pacTBopeHusT W JAPYrux (U3MKO-XUMHUECKUX TMpoleccoB. OHeprus [ubOca u sHeprus
['enpMmrosipiia Kak KpPUTEPUU HANpaBJICHUsS XUMHYECKOro mporecca. Pacuér abcomoTHON
SHTpoONMHU. XHUMHUYECKOEe paBHOBecue. KoOHCTaHTa XMMMUYECKOTO DPABHOBECUS U METOIbI €€
pacuéTta M OSKCIEPUMEHTAILHOTO oOlpeaencHus. PaBHOBECHBIM BbBIXOJ MPOAYKTA, BIUSHUE
JABJICHUsSI, TEMIIEpaTypbl, MPUMECH HHEPTHOTO Ta3a Ha pPaBHOBECHBIM BBIXOJ. YpPaBHEHHUS
uzorepMbl U u3o0apel  Bant-T'opda. Craructuueckas  TepMmonumHamuka.  Pacuér
TEPMOJMHAMHUECKUX (YHKIIMI Ha 6a3e MpeCTaBIEHUN O CyMME IO COCTOSIHUSIM.

Da3zosvie pasHogecus 8 00OHOKOMNOHeHMHbIX cucmemax. PazoBble epexoasl u dazoBas
JarpaMMa COCTOSIHMSL [UJII  OJJHOKOMIIOHEHTHBIX CHCTEM. TpoHHas To4YKa. YpaBHEHHUE
Knaneiipona-Knaysuyca. 3aBHCHMMOCTb JaBJE€HHs HACBIIIEHHOTO Tapa OT TeMIepaTyphl.
Ornpenenenne TepMoauHaMuuecknx GyHKIUNM Tmporiecca ¢azoBoro mnepexona.Kpuruueckas
TeMIeparypa.

Tepmoounamuueckass meopusi pacmeopos. Knaccubukaruss pactBopoB. CrocoObl
BBIpQXEHHSI cocTaBa pacTBopa. [lapruanbHble MONSpHBIE BETHYMHBI. YpaBHeHus [u6Oca-
Hrorema. Wneanbabie pacTBOpbl. TepMoamHamuyeckue (DYHKIIUU CMEIICHUS IS WeaTbHBIX
pacTtBOpoB, 3akoH Payns. IlpenenbHo-pazOaBieHHble pacTBOpbI, 3akoH ['eHpu. HewmpeanbHble
pacTBOpBl,  MOJIOKHUTENbHbIE M  OTpULATENIbHbIE  OTKJIOHEHHMs OT 3akoHa Payms.
TepMoaMHAMUYECKOE OINUCAaHME HEMJICAIbHBIX PAaCTBOPOB, AKTUBHOCTb, KOI(P(UIMEHT
akTuBHOCTH. KosuuratuBHble CBOMCTBa pAacTBOPOB HEJETYYMX BEHIECTB B  JIETYy4eM
pactBopuTene. Kpuockonus, 30ymnrockonus. OcMOC, 0CMOTHYECKOE aBIICHHE.

da3zosvie pasHoGecus 8 MHOSOKOMNOHEHMHbIX cucmemax. Jluarpammbl «J1aBJeHHE-
COCTaB», «TEMIIEpPaTypa-CoCTaBy», «COCTaB IMapa-COCTaB JKHUJIKOCTHU» JJs UACAlbHBIX U
HeWJealbHBIX pacTBOpoB. 3akoHbl [ nOOca-KonoBamoBa, A3zeorpomnus. DU3NKO-XUMUYECKHE
OCHOBBI pa3JieNieHHUs] KHUJIKUX cMeced, pekTuHuKaus. OU3NKO-XMMUYECKHMH U TEepMUYECKUN
aHanu3. Pa3nuuHble TUIBI AMAarpaMM IJIaBKOCTH. DBTekTHKA. [IpaBuio ¢a3 u npaBuio peryara.

4. O0beM y4eOHON JUCHHUILINHBI

Bunael yue6HOM paboThI B 3aueTHbIX B akagem.
eIMHUIIAX Jacax
OO0masi TpyA0eMKOCTh JHCHHUIIJIMHBI 110 y4eOHOMY IJIAHY 50 180
AyANTOpPHBIE 3aHATHSA 64/36 64
Jlexruu (JIek) 32/36 32
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[Tpogomxenne TabIUIIbI

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
[Mpaktuyeckue 3ausatus (I13) 32/36 32
CamocrosiTesbHas padora (CP) 80/36 80
Buja uTOroBOro KOHTPOJIA: 3a4eT/IK3aMeH 1,0 JK3aMeH
(36)

AHHOTAIUSA Y4e0OHOH MPOrpaMMbl AU CHUNIMHBI
«Koanounnas xumus» (b1.6.11)

1. eab DMCUMIVIMHBI — O3HAaKOMIIEHHE CTYACHTOB C OCHOBaMH TE€PMOJUHAMUKU
MOBEPXHOCTHBIX SIBJICHUW, CIOCOOAMHU TMOJYYECHHUS] U BAKHEUIIMMHU CBOMCTBAMM JUCIEPCHBIX
CUCTEM.

2. B pe3yabTaTe MH3y4YeHHS [UCUMILIMHBI OO0y4Yalouuiicas 1O MNporpamMme
0akaJjiaBpUaTa J0JIKeH:

Obaadamy crienyronmmu odrenpodeccuonababiMu  KoMiteTeHmmssMu (OITK):

- CIIOCOOHOCTBIO HCIIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCUUILIUH B
NpOoPECCHOHAIBHON ~ JACSITEIIBHOCTH, TNPUMEHSATh METOJbl MAaTeMaTHUYeCKOr0 aHajiu3a |
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M IKCIepUMEHTanbHoro uccieaoBanus (OITK-2);

- CITOCOOHOCTHIO HCIIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JIJISl TIOHUMAaHUS
OKpy»aroriero Mupa u sieiennii mpuposl (OITK-3).

3namo:

- OCHOBHBIC TMOHSTHS M COOTHOUICHHSI TEPMOJMHAMUKHU TOBEPXHOCTHBIX SIBICHUN
(TepMOoAMHAMUKA TOBEPXHOCTHOTO CJIOS; aire3vs, CMAauWBaHUE W PACTEKAHHE KHUIAKOCTEH;
JTUCTIEPCHOCTh U TEPMOJAMHAMHUYECKHE CBOMCTBA TEN; aACcOpOIHs ra30B U MapoB, aacopOIHs U3
pacTBOpoOB);

- OCHOBHBIE€ METO/Ibl OJIYYEHUS JUCTIEPCHBIX CUCTEM;

- OCHOBHBIE CBOMCTBAa JUCHEPCHBIX CHCTEM (DJIEKTPOIIOBEPXHOCTHHIE CBOMCTBA;
KMHETUYECKUE U ONTHYECKHE CBOMCTBA; CBOMCTBA PAcTBOPOB KOJUIOMJIHBIX MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB);

- OCHOBHbIE€ TIOHATHS M COOTHOILIEHUS TEOPUM arperaTMBHOM YCTOWYMBOCTU U
KOaryJsiiuu T10(OOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3OBaHHUS M PEOJOTHUYECKHE CBOWMCTBA
JTUCTIEPCHBIX CHUCTEM.

Ymemy:

- TPOBOJUTH PACUETHI C HCIOJIH30BAHMEM OCHOBHBIX COOTHOIIECHUN TEPMOIUHAMUKHU
MOBEPXHOCTHBIX SBJICHUMN U pacyeThl OCHOBHBIX XapaKTEPUCTUK JUCIIEPCHBIX CUCTEM.

Braoemy:

- METOJaMH HM3MEpPEHUs IMOBEPXHOCTHOTIO HATSKEHUs, KPAeBOrO yria, BEIMYHUHbI
afgcopOIMM W yOENbHOM  TOBEPXHOCTH,  BSI3KOCTH, KPUTHYECKOHW  KOHIICHTpAIlUU
MUIEIIO00pa30BaHUs,  DIEKTPOKMHETHUECKOTO  IMOTEHIMalla;  METOJaMH  IMPOBEIEHUS
JTUCIIEPCUOHHOTO aHalli3a, CHWHTE3a JHUCIEPCHBIX CHCTEM H OIEHKHM WX arperaTuBHON
YCTOMYUBOCTH.

3. Kparkoe coaep:xaHue TUCUMILIHHBI

Monyns 1. [Ipeamer u npu3HaKu 0OOHEKTOB KOJUIOMIHON XUMUN

Konnougnas xumMus - Hayka O IMOBEPXHOCTHBIX SBJICHUSAX W JHUCIEPCHBIX CHCTEMax.
OCHOBHbIE TPU3HAKU JUCHEPCHBIX CUCTEM - F€TEPOTr€HHOCTh U JUCIEPCHOCTh; MOBEPXHOCTHAS
SHEPrus; KOJIMYECTBEHHbIC XapaKTEPUCTHKU aucnepcHocTH. Kiaccudukamus IuCHepCHBIX
CUCTEM.
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Monyins 2. TepmoauHaMuKa IOBEPXHOCTHBIX SIBJICHUN

OOmast XxapakTepuCcTUKa IIOBEPXHOCTHOW »sHepruu. IloBepXHOCTHOE HaTSKEHHE.
VYpasuenue ['nu66ca-I'enpmronpia st BHyTpEHHEH yI€IbHON MOBEPXHOCTHON YHEPTUH (TIOJIHOU
IIOBEPXHOCTHOM YHEPIUN).

Meton wu30bITKOB ['mOOca. dyHmameHTanbHOE ancopOnMOHHOE ypaBHeHue [ubOOca.
YacTHoe BbIpaxkeHME YypaBHeHHs [nb0ca. IloBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
VMHAKTUBHBIE BEILECTBA.

Anresus u koresus. YpasHenue [lromnpe ans pabotel aare3uu. CMauyMBaHue, 3aKOH
IOnra. VYpasuenue Jromnpe-lOnra. Pacrexkanme xuakocted, Kod(pQHUIMEHT pacTeKaHHUs I10
I"apkuncy. DddexT Mapanronu, npaBwio AHTOHOBA.

[lpaBuno ¢a3z Iubbca u nucnepcHOCTb. BiusHWE KpPUBHU3HBI MOBEPXHOCTH Ha
BHYTpeHHee JaBiieHue Ten (ypaBHeHue Jlamnaca). KanwuisipHble sBieHUs. YpaBHEHHE
KenpBrHa. BnusiHue nucnepcHoOCcTH Ha PacTBOPUMOCTh, KOHCTAHTY PaBHOBECHSI XMMHMUYECKOM
peakuuu, TeMineparypy ¢pa3zoBoro nepexosa.

Mertonpl moNydeHHs JAUCIEPCHBIX CHCTEM. YpaBHeHue PeOunnepa ans paboThbl
mucnieprupoBanust. D¢ ekt PeOunaepa. 'omorenHas u rereporeHHas KOHJAEHcCAlUs. DHEprus
['u66ca oObpazoBanus 3apobiiia HOBOH (a3bl. KuHeTrnka 00pa3oBaHus HOBOH (a3bl.

Monyns 3. AncopOLOHHbIE paBHOBECHUS

[lpupona amcopOUMOHHBIX CHJI. AJCOpOIMS Ta30B W MMapoB Ha OJHOPOJIHOU
noBepxHocTu. 3akoH ['enpu. Monens u ypaBHeHue Jlenrmiopa. Teopuss moJMMONEKYISIPHOM
ancopbuun bpynayspa, Dmmera, Temnepa (BOT). OmnpenencHue yAeIbHOH TOBEPXHOCTH
MmetogoMm BOT.

AncopOmusi Ta30B M MapoB Ha TOPHCTHIX Marepuanax. Kiaccudukamuss mop 1o
Jy6ununy. Teopus kanuuisipHoil koHJeHcanuu. Pacuer uHTerpanbHoil U tuddepeHnuanbHoR
KPUBBIX pacrpesiesieHus: 00beMa Imop 1o pa3Mepam.

AncopOuusi Ha MHUKpOIOPHUCTBIX Marepuanax. [lotreHuuanbHas Tteopust IlonsHu.
Xapaktepuctuueckass KpuBas ajncopOumu. OO0oOIeHHoe ypaBHeHHE Teopun JlyOmHuHA
00BEMHOT0 3aMoJIHEHUs] MUKPOIIOp, ypaBHeHue /lyOuHunHa - PagymikeBuya.

AncopOunsi TTOBEPXHOCTHO-aKTHUBHBIX  BemiecTB. [lpaBmiio  [Hiokno -  Tpayoe.
3aBHCHUMOCTb IOBEPXHOCTHOTO HAaTSDKEHUs OT COCTaBa pacTBopa. YpaBHeHue llumkosckoro.
VYpaBHeHUs] COCTOSIHMSI Ta3000pa3sHBIX TOBEPXHOCTHBIX (aJCOpPOLIMOHHBIX) IJIEHOK. Bechl
Jlenrmropa.

Mopyns 4. DnekTpudecKkue SBJIECHUS Ha TOBEPXHOCTH

Mexanusmbl  oOpa3oBaHusi JBoWHOro 3jiekrpudeckoro cios ([A3C). VYpaBHeHus
Jlunmvana. DnexTpokanwuispHble Kpubble. Teopun ctpoenus J[IC. Pemenuwe ypaBHEHUS
[Tyaccona-bonsumana s nuddysnoi gactu A2C. I9C no teopuun llrtepna, mepesapsika
MOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJICHUS, IEKTPOKMHETHUYECKUHM TOTEHIMAl. YpaBHEHHE
['enpMmrombia-CMOITyXOBCKOTO JUIs 3JIEKTPOOCMOca U 3eKTpodopesa.

Monyins 5. Kunernueckne cBOMCTBa JUCTIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCXKAECHMSI YACTHUI[ C MX pa3MepoM. YCIOBHUS COONIOACHMS 3aKOHA
Crokca. CenuMMEHTAllMOHHBIN aHaIW3 TMOJMAUCIEPCHBIX cucTeM. KpuBble pacnpenencHus
gacTul, 1o pa3mepam. Ilpupoma OpOyHOBCKOTO JBWDKCHHS. 3aKOH OUWHINTEWHa -
CmonyxoBckoro. CreAcTBUS U3 TeOpUH OpOYHOBCKOro JBIMKEHUS. CeauMeHTalMOHHO-
muddy3noHHOE paBHOBECHE, TUTICOMETPUYECKHM 3aKOH.

Monynb 6. ArperaTuBHasi yCTOMUMBOCTD M KOAryJISLUs AUCIIEPCHBIX CUCTEM

CenMMeEHTAllMOHHAsT M arperaTuBHas YCTOMYMBOCTH CHCTEM. Jlnoduneueie u
mno¢poOHble cuctembl. Kputepuit nmuodunsHoctn mno Pebunnepy-llykuny. Jlnodunbusie
nucrepcHele cucteMsl. Kimaccugukanysi moBepXHOCTHO-aKTUBHBIX BeLECTB. TepMOAMHAMUKA U
MexaHu3M munennoodpasoBanus. Crpoenne wmunemn [TAB. Comobunuzanms. Kpuruueckas
KOHIIEHTPALUsl MULIEITIO00pa30BaHuUsl, METO/IbI €€ OIPEACICHHUS.
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JInopoOuble nucnepcHble cucTeMbl. DakTopbl yCTOMYMBOCTH JTHO(OOHBIX CHCTEM.
beictpas n mennenHas koaryssnus. Kuneruka xoarynauuu no CMoJyXOBCKOMY. 3aBUCHMOCTh
quclla 4aCcTUL] Pa3HOIo Mopska oT BpeMeHu. OCHOBHbIE NOJI0KeHUs Teopun [epsiruna, Jlannay,
®epes, Osepoeka ([JJIPO). PacknuHuBaromee aaBieHue M ero cocrapistonme. OoOmiee
YpaBHEHUE JIsl 3HEPIUM B3aUMOJACWUCTBUS AUCIEPCHBIX vacTull. lloTeHuManbHBIE KpUBBIE
B3auMoJieiicTBua yactul. HelTpanu3anuoHHas M KOHLEHTpalUOHHas koarymsuus. Ilpasuio
lyneue-I"apau.

Monayns 7. CtpykrypooOpa3oBaHHE€ M CTPYKTYpHO-MEXaHHYECKHE CBOMCTBA
JUCIIEPCHBIX CUCTEM

Tumnsl cTpykTyp, 00pasyromuxcs B AUCHEPCHBIX cucTeMax. B3auMocCBs3b MeX1y BUIAOM
NOTEHLMAIbHON KpUBOM B3aumoselcTBus yactull (o teopuu JJIPO) n TUIIOM BO3HUKAIOIIHUX
cTpyktyp.  KoarynsanuoHHO-THUKCOTpONHBIE M KOHJIEHCALMOHHO-KPUCTAJUIN3ALMOHHBIE
CTPYKTYpBHI.

Peonoruueckuii Meroa uccieqoBaHUS IUCIEPCHBIX cUCTeM. OCHOBHBIE MOHSATUSA U
ujealbHbIe 3aKOHBI peosIoTuU. MoenupoBaHue peoJorn4ecKuX CBONCTB Tell.

Knaccugukanus JQUCIEpPCHBIX CUCTEM M0 CTPYKTYPHO-MEXAHHMUYECKHUM CBOWCTBaM.
Bs13koCTh JKHMIKHMX arperaTMBHO YCTOMYMBBIX JUCIEPCHBIX CHUCTEM. YpaBHEHUs ONHIITEWHa,
lrayounrepa, Mapka - XayBuHKa. Peojoruueckue CBOMCTBa CTPYKTypHUpPOBaHHBIX
KHUJIKOOOPA3HBIX ¥ TBEPIOOOPA3HBIX CHCTEM.

4.00beM yueOHOil 11 CUMNIMHBI

Bunst yueOHOI paboThI B 3auerHbIX B akanem.
eIMHHIAX gacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
AYIUTOpPHBIE 3aHITHS 64/36 64
Jlexru (JIek) 32/36 32
Jlabopatopusie 3ausTus (J1ad) 32/36 32
CamocrositeanHas pa6ora (CP) 80/36 80
[ToaroToBka K 1a00PaTOPHBIM 3aHATHSIM 40/36 40
Jpyrue BUJbI CAMOCTOSATENIBHOM pabOThI 40/36 40
Buja uToroBoro KOHTpOJIsi: 3a4eT/3IK3aMeH 1,0 IK3aMeH
(36)

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI

«AHaJuTH4YeCKass XuMus U PU3MKO-XUMHUYeckue MeTobl aHaau3a» (b1.6.12)

1.LHeap AMCHUNUIMHBI - TIPUOOpETeHHE 00YYAIOIIUMUCS 3HAHUM 110 OCHOBHBIM T'pYIIIaM
METOI0B XMMHYECKOT0 aHalu3a, Hauboyiee LIMPOKO MPUMEHSIEMbIX B MPOMBIIUICHHOCTH M
HCCIIEIOBATENBCKON paboTe, a TakkKe KOMIETEHIINH, HeOOXOUMBIX I PEHIeHHUs] KOHKPETHBIX
3a/1a4 XUMUYECKOTO aHAJIM3a.

2. B pe3yabrare ocBOeHHUSI AUCHUILUIMHBI oOydamoluiics 10 Mporpamme
0akajaBpHaTa q0JIKEH:

Obnadams crnenyronumu obmenpodeccuoHabHbIMUA KoMmeTeHIusIMu (OI1K):

- CIIOCOOHOCTBIO MCHOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoecCHOHANBHOM  EATEeTbHOCTH, MPUMEHSITh METOJAbl MaTeMaTHYecKoro aHajiuza |
MOICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepUMeHTanbHoro uccnenoBanus (OI1K-2);

- CITIOCOOHOCTHIO UCTIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMaHUs
OKpyXaromiero mupau siBineHui npuposi (OI1K-3);

3namo:

- OCHOBHBIE ITOHSATHSI, TEPMUHBI, METOJbI ¥ IPUEMBI KAYECTBEHHOTO U KOJIMUYECTBEHHOTO
XMMHYECKOTO aHaliMu3a, TEOPHI0 XMMHUYECKMX M (U3MKO-XUMHUYECKUX METOIOB aHaju3a,
HPUHIUITB paOOTHI OCHOBHBIX MPUOOPOB B (PU3UKO-XMMUYECKHX METO/IaX.
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Ymemo:

- I[PUMEHATh IPHOOPETEHHblE MPAKTUYECKME HAaBbIKM B  IPOPECCHOHATBHON
JESATEIIbHOCTH Ul PELEHUs] KOHKPETHBIX 3a/1ay; BJIAJETh: IOHUMAaHUEM LEJIeld U aJrOpUTMOB
XMMHUYECKOIO aHajlu3a, COoCO0aMU PELICHHs aHAIUTUYECKUX 3a/ad, OLIEHKOM BO3MOXHOCTEH
Ka)KJ0ro METOJla aHaJIM3a, OCHOBAMHU METPOJIOTHYECKON OLEHKH PE3Yy/IbTaTOB KOJUYECTBEHHOTO
XUMHYECKOIO aHAJIN3A.

Bnaoemu:

- MOHMMaHUEeM LeJed W AIrOPpUTMOB XHMHUYECKOIO aHalu3a, CHoco0aMH pelieHus
AQHWINTUYECKUX 33734, OLIEHKOM BO3MOXHOCTEH Ka)XJ0ro MeEToJa aHaliu3a, OCHOBaMH
METPOJIOTMYECKON OLEHKHU PE3yIbTaTOB KOJIMYECTBEHHOIO XUMUYECKOTO aHAJIN3a;

- MPEJICTaBICHHUEM O €IMHOW JIOTHMKE XUMHUYECKOT0 aHaJIN3a, 0 MHOTOOOpa3uu METOH0B
XUMHYECKOIO aHajIM3a U O KOHTPOJIE KAa4eCTBA PE3y/IbTATOB KOJIUYECTBEHHOI'O XMMHUYECKOIO
aHau3a.

3. Kpartkoe coaep:xanue JUCUMIIMHBI:

Beenenue. Ilonstue 00 anamutuueckoi xumuu (AX) Kak O cuUCTEME 3HAHUH,
MO3BOJIAIOIIEH YCTAaHOBUTh KAUECTBEHHBIM M KOJMYECTBEHHBIM COCTaB BewlecTBa. 3agaun AX.
AHAIMTUYECKUI CUTHAI KaK HOCHUTENIb KAueCTBEHHOW M KOJIMYECTBEHHOH HWHQOpManuu 00
oOwvekTe aHanuza. [lomsitue o mpobooTdope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUSA,
IpeIbsABIsEMblE K METOJAaM XUMHUYECKOIO aHajlu3a. YCJIOBHUS BBIIIOJHEHUS OIPEIEICHUMN.
AnanuTtnydeckas popma, aHaIMTUYECKUE NPU3HAKU. AHAINTHYECKUE KJIacCU(PUKALUU KaTUOHOB
Y aHHOHOB.

Cuctematnueckuii u ApoOHbIA aHamu3. CoBpeMEHHble METOAbl MICHTU(UKALUU
3JIEMEHTOB U coelMHEeHN. OpraHnyecKkue aHaIUTUYECKUE PEareHThl B aHAJIN3€ HEOPraHUUECKUX
BeulecTB. PaBHOBeCHs B aHAIMTUYECKMX IOMOTE€HHBIX U IETEPOreHHBIX cucreMax. OCHOBHBIE
TUIBl peakuui, npuMeHsieMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIICHHE-
BOCCTaHOBJIEHHE, KOMILIEKCO0Opa3oBaHue, ocaxaeHue). Onucanue paBHOBECHS aHATMTUYECKUX
peakuuii ¢ MOMOIbI0O KOHCTAHT paBHOBECHs. YUeT MOOOYHBIX peaklMil C MOMOIIbIO ammapara
YCIOBHBIX KOHCTaHT paBHOBecHsA. VIcrmonbp3oBaHME YCIOBHBIX KOHCTaHT pPABHOBECUS UL
ONTUMM3AIMH AHAIUTUYECKUX pPEaKUUi M MPAKTUYECKUX YCIOBHM MX BBINONHEHUS. OCHOBBI
METOJIOB KOJIMYECTBEHHOTO XHMHYECKOI0 aHaiu3a. MeTonbl KOJIMYECTBEHHOI'O aHalu3a.
TpeboBanusi, NpeAbSBISIEMble K XHMHUYECKUM pEaKIUsAM, HCIOJIb3YEMBbIM B XHMHUYECKOM
aHaiM3e. OTamnbl KOJIMYECTBEHHOrO aHanu3a. lloHATHE O TpaBUMETPUYECKOM aHAIU3E.
Teopernueckre OCHOBBI TUTPUMETPUYECKOTO aHanu3a. IIpuemel TuTpoBaHms. PacueTsl B
tutpumerpun. ['paduueckoe otodpaxeHue nmporecca TUTpoBaHus. CKavyOK TUTPOBAHMS, TOUKA
HKBUBAJIEHTHOCTH, KOHEYHAs! TOYKa TUTpoBaHUs. [lepBuuHbIe U BTOPUYHBIE CTaHIapThl. MeTox
KHUCJIIOTHO-OCHOBHOTO TUTpOBaHMs. BbIOOp KHCIOTHO-OCHOBHOrO HHAMKaropa. I[Ipumepsl
onpezaeneHuid. MeTonbl OKHUCIUTENbHO-BOCCTAHOBUTENBHOTO TUTPOBaHUA. OKHCIUTETBHO-
BOCCTAaHOBUTENBHBIN NOTeHIMAN. DaKTOPBI, BIMSIOIINE HA €70 BEIMYMHY. Y paBHeHHe HepHera.
I[lepmanranatomerpus. Mojmomerpust. OnTuMu3amms — ycioBuil  ompefeneHns.  Merton
KOMIIJIEKCOHOMETPHUYECKOr0 THUTpoBaHUsA. (OCOOEHHOCTH peakiuid KOMILJIEKCOOOpa30BaHUsS
(xematooOpa3oBanus) uOoHOB MeTawioB ¢ OJTA. Bwibop onTUMambHBIX  YCIOBHI
KOMIUIEKCOHOMETPUYECKOTO  TUTpOBaHWsA.  TUTpoBaHME MO  METOLY  OCAXJIEHUS.
Metponoruueckass OILEHKAa pe3ylbTaToB aHanu3a. HHAMKaTOpHBIE W HMHCTPYMEHTAJIbHbBIE
CHOCOOBI YCTAaHOBJICHUS TOYEK SKBUBAJIEHTHOCTH.

BBenenne B (u3uKO-XxMMHUECKHUE (MHCTPYMEHTAJIbHBIE) METOABl XUMHUYECKOIO aHalu3a
(MMXA-OXMA). Knaccudpukanus (PpU3NKO-XUMUYECKHX METOJOB aHAW3a. AHAIUTHYECKUI
CUTHal Kak uH(popMaTuBHas (QYHKIMS CcocTaBa BellecTBa. MeTolIbl KOJIMYECTBEHHBIX
m3Mepenuit B DPXMA, uX XapaKTepUCTHKA. AHAJIUTUYECKME M  METPOJIOTHUYECKUE
XapaKTEPUCTUKU METOJUK ONPEICIICHUS.
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4.00beM y4eOHOH TUCHHUILINHBI

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
O01mas Tpy10eMKOCTh IMCHUILITHHBI N0 Y4€0HOMY IJIAHY 4,0 144
AyIUTOpPHBIE 3aHATUS 64/36 64
Jlexuu (JIek) 16/36 16
Jlaboparopusie 3austus (J1ab) 48/36 48
CamocrositebHas padora (CP) 80/36 80
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 80/36 80
Bu/1 HTOrOBOr0 KOHTPOJIA: 3a4eT/IK3aMeH 3auer ¢
OLICHKOH

AHHOTanuA padoyeil MPOrpaMMbl THCUUIIIMHBI

«Anxenepuas rpapuka» (51.5.13)

1. Heap AuCOMILIMHBI — TIPUOOpPETEHNE 3HAHUN U BBIPAOOTKA HABBIKOB, HEOOXOAUMBIX
CTYJIEHTaM JIJIs1 BHITIOJTHEHUS U YTEHUSI TEXHUYCCKUX YEPTEKEH, BBHITTOJIHCHHS ICKU30B JeTalleH,
COCTaBJICHUS] KOHCTPYKTOPCKONH U TEXHOJIOTMYECKON MOKYMEHTAllMM B COOTBETCTBHH CO
crannapramu ECKJI; o3HakoMiieHHE ¢ METOaMK KOMITbIOTEPHOM rpaduku.

2. B pe3yabraTre MH3yYeHUs JMCUMIUIMHBI oO0ydamlouuiics 10 MNporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnepyromumu o0mexynsTypusiMu (OK) u obmenpodeccuonansusiMu (OITK)
KOMITETCHIIUSIMU:

- CIIOCOOHOCTRIO K caMOOpraHu3aiuy u camoobpasosanuio (OK-7);

- CIIOCOOHOCTBIO MCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JHCIMILIUH B
npoecCHOHANBFHOM  JAEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHYecKOoro aHaliu3a |
MOJICTTUPOBAHHUSI, TEOPETUIESCKOTO U IKCIIepUMEeHTaIbHOTo uccienoBanus (OITK-2).

3namu:

- c1Oco0BI OTOOPaKEHHS IPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

- PaBUJIAa U YCIIOBHOCTH MPH BBINOJIHEHUHN YEPTEKEH;

- BUJIBI U3JIETTUH U KOHCTPYKTOPCKHUX JJOKYMEHTOB;

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKU (DOPMBI M IOBEPXHOCTH U3JIEIHIA;

Ymemo:

- BBIIOJHATh M YUTaThb YEPTEKHU TEXHUUYECKUX H3ACIUA C YYETOM JEHCTBYIOLIUX
CTaH/1apTOB;

- BBIIIOJIHSATH U YUTATh CXEMbI TEXHOJIOTUUYECKHUX MPOLIECCOB;

- HCIIOJIb30BATh CPE/ICTBA KOMIBIOTEPHOM TpaduKH Ui U3TOTOBICHUS YepTexeil.

Bnaodemu:

- crocobamu U IprueMaMH U300pakeHus IPEeIMETOB Ha IUNIOCKOCTH;

- rpaduueckoii cucremoit «Kommacy.

3. KpaTkoe conep:kanue TUCHUTIIHHBI:

Beenenue. [lpenmer u  meroapl uHXKeHepHOU rpaduku. KpaTkue wucropuyeckue
cBeZieHMs. 3a/1auyll U MECTO Kypca B IMOATOTOBKe OakajiaBpa TEXHUKU U TEXHOJIOTHH.

Mopyns 1. U3genust 1 KOHCTPYKTOPCKUE JOKYMEHTHI.

1.1. Buael u3nenuii 1 KOHCTPYKTOPCKUX TOKYMEHTOB.

Buner m3nenuit mo 'OCT: nmertanb, cOopouHasi €AMHMIIA, KOMILJIEKC, KOMIUIEKT. Bumbl
KOHCTPYKTOPCKHUX JIOKYMEHTOB: YEPTEX JeTanu, cOOpOUHBIH uepTex, depTex OoOIIero BHIA,
cnenudukanus, cxema. Iuppbel KOHCTPYKTOpPCKMX HOKyMeHTOB. KpaTkue cBeneHus o0
CTPOUTENbHBIX YEPTEKAX.

1.2. Pe3p00BbIC H3ACTUS U COSAMHECHHUS.
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Pe3bObl: 0Opa3oBanume, kiaccupukanusi, n300pakeHHE W O0O3HAYCHHE HA YEpPTEXKe.
Crangapthble pe3pOoBble u3aenus. OnpexneneHue pe3bObl namepeHueMm. CoeauHeHUs AeTaneit
6osToM U mnmuibkoil. Pe3sp0oBbie TpyOHBIE coeuHenus. LlankoBbie coeTMHeHus!.

1.3. DCcKu3bl U TEXHUYECKUE PUCYHKHU JIETATICH.

[TocnenoBaTenbHOCTh  BBIMOJIHEHUS  M300paXCHWH  AeTanu:  BbIOOp  TJIABHOTO
M300paKeHUsl; OIpe/eseHue HeOoOXOIUMOro KOJMYECTBa H300pa)K€HWH; MOArOTOBKA MO
yepTexa K N300paKeHUI0 JeTaln; H300paKeHne OCHOBHBIX BHEITHUX U BHYTPEHHUX O4YepPTaHUI
netanu. OOMep AeTranu HpH BBIIOJHEHUU €€ 3CcKu3a ¢ HaTypel. OdopmiieHue deprexend u
3CcKU30B jaertaneil. [IpaBuna BeImodHEHNS U OQOPMIICHUS] TEXHUYECKUX PUCYHKOB. OO03HaUEHUS
MaTepHaoB.

1.4. YepTexxu cOOPOUHBIX €AMHULL.

[IpaBuna BbIMOAHEHUS W OQOpMIIEHUS COOPOYHOrO UEpPTEka: BHIOOP TJIABHOTO
U300paKeHMsI, OIpeNeiICHUe KOJUYeCTBAa M300paKeHUH, HAHECEHHWE HOMEPOB IO3UIHH,
HaHECEHHE Pa3MepoB (rabapuTHBIC, YCTAHOBOYHbBIE, IPUCOCTUHUTENbHBIC, IKCIUTYaTallHOHHBIE).
Crnenuduxanws. [IpaBuia BEIMOTHEHHUS 1 0QOPMIICHHSI YepTexka 00IIIero BUa.

Monyns 2. CoenuHeHus aeranei.

2.1. Cxewmsl.

Knaccudukanusa cxem mo BuaaMm u tunam. O6o3HaueHnue cxem. [IpaBuia BbIMOTHEHUS
CTPYKTYPHBIX U IPUHUUIHUAIBHBIX TEXHOJIOTMYECKUX cXeM. CXeMbl PACIIOIOKEHHUS.

2.2. 300paskeHHs COSTUHEHUN JETaICH.

@nanueBble coeauHeHus. lllnuueBble U mmoHouHble coeauHEeHUs. CoeqUHEHMS
mTuGTOM M MIITMHTOM. HepazbeMHbIE COETUHEHHS [eTalleli: cBapka, Maiika, CKIEWBaHUE,
00BaJIbIIOBKA, Pa3BaJIbLIOBKA, COCMHEHHE 3aKIIETIKOM.

2.3. Apmatypa TpyOOIIpOBOIOB.

Knaccudukanus apmarypbl TpyOONpOBOJOB MO HA3HAYEHHIO, MO THUILY MEPEKPBITHS
noTtoka paboueil cpenpl, MO CcHoco0y NPUCOETUHEHHUS K TpyOONpoBOAY, MO CIOCO0Y
repMeTU3alNY IIMUHEIS.

Monyns 3. YUepTexu cOOPOUHBIX €AUHUILL. DIEMEHThI KOMIBbIOTEPHOI rpaduKu.

3.1. 'eomeTpuueckne XxapakKTepUCTUKH (POPMBbI U TOBEPXHOCTH U3/AETUH.

Pasmeprl, mnpaBmia HMX HaHeCEHMs Ha 4epTeke. Pa3mepbl HCHOIHUTENBHBIE H
CIpaBOYHbIE, TrabapUTHBIE, KOOPAUMHHUPYIOIIME M  4YacTHble. ba3sl  HM3MepuTeNnbHbIE,
KOHCTPYKTOPCKHE, TEXHOJIOTHYEeCKHEe, BcromorarenbHble. Hanecenue pasmepoB oT 0as.
[IpenenbHbIE OTKIOHEHUS Pa3MEpOB IJIaJIKMX MOBEPXHOCTEH, OMYCKH, Mocaaku. Jlomycku u
nocaaku ans Jeraned ¢ pespboit. IllepoxoBaTocTh NOBEpXHOCTEH aeraneid, mapameTpsl
[IEpOXOBATOCTH, IIPAaBUJIa HAHECEHUs MapaMeTPOB IIEPOXOBATOCTH MOBEPXHOCTEN Ha uepTexkKe.
[TpenensHble OTKIOHEHUS (POPMBI U PACTIOTIOKEHHUS.

3.2. JleranupoBaHue yepTexKeil COOPOUHBIX €IMHUII.

[IpaBuna peranupoBaHUs YepTekell COOPOUHBIX €IUHMII. BbIoHEHHEe yepTexed u
TEXHUYECKHUX PUCYHKOB JI€TaJeH.

3.3. DneMeHTBl KOMITbIOTEPHOH rpaduKu.

KommbrorepHas rpaduka u pemaemMsie €t 3agaun. [ padudeckre 0ObEKThI, TPUMUTHUBHI,
aTpuOyThl, CHHTE3 Wu300paxkeHusa. IIperncraBieHue BUACOMHPOPMALMM U €€ MAallWHHAs
reHepanusi. CoBpeMEHHbIE CTaHAAPThl KOMIIBIOTEpHOM Trpaduku, rpaduueckue S3bIKM U
meradainbl.  Peanuzanus  anmapaTHbBIX — Mofyned  rpagudeckoil  cuctembl. OCHOBHBIE
rpadguueckre anropuTMbl Ha IUJIOCKOCTH M B mpocTpaHcTBe. [Iporpammubie rpaduueckue
CUCTEMBI U UX IIPUMEHEHHUE.

4.00beM yueOHOH TUCHUILINHBI

Bunpr yue6HOM paboTh B 3adeTHBIX B akanem.
CANHHNIIax qacax
O01as Tpya10eMKOCTh THCHUILIHHBI N0 Y4eOHOMY IJIAHY 4,0 144
AYIHTOPHbBIE 3aHATHS 48/36 48
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[Tpogomxenne TabIUIIbI

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
Jlexiuu (Jlek) 16/36 16
JlabopaTtopusie 3antus (J1ab) 8/36 8
[TpakTaeckue 3anrstust (I13) 24/36 24
CamocrosiTesibHasi padora (CP) 96/36 96
Kypcosast pabora 27/36 27
Bu/1 HTOrOBOr0 KOHTPOJIA: 3a4eT/IK3aMeH 3auer ¢
OLIEHKOM,
3a4er

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI

«be3onacHocThb xku3Henesreabnocrn» (b1.5.14)

1. Heabp aJucHUIMHBI - (OpMUpPOBaHHE MPOPECCHOHATBHON KYIbTYPhl 0€30MacHOCTH,
OJ KOTOpPOW IOHMMAaeTcs TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTH MCIIOJIB30BaTh B
npoeCCHOHATIBHON EeSITeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHHI M HABBIKOB
uig  obecrieyeHust 0€30IaCHOCTH B cdepe MpodecCHOHANBbHOW JesATeIbHOCTH, XapakTepa
MBIIUICHUSI ¥ [IEHHOCTHBIX  OPHUEHTAlWH, TPH KOTOPHIX  BOMPOCH  0OE€30MMacCHOCTH
paccMaTpUBAIOTCS B KAUECTBE IIPUOPUTETA.

2. B pe3yabTare 0CBOEHHMS JMCHUILIMHBI 2. B pe3ysibrare u3yyeHHs] THCHUIIMHBI
o0y4yaruuiics Mo mMporpaMmme 0aKaJaBpuaTa J0JIKeH:

Obnadams crnenyronmumu o6mmexkyapTypasiMu (OK) u obmenpodeccuonanbusiMu (OITK)
KOMIIETEHIUSAMU:

- CHOCOOHOCTBIO PabOTaTh B KOJJIEKTUBE, TOJEPAHTHO BOCIPUHUMATh COIHMAJIbHBIE,
ITHHYECKHUE, KopeccHaibHble U KyIbTypHbIe pasinnuus (OK-6);

- CIIOCOOHOCTRIO K caMoopraHu3anuu u camoobpasosanuto (OK-7);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh MPUEMBI IEPBOIl MOMOIIN, METO/IbI 3aLIUTHI B YCIOBUAX
ype3BbryaiiHbix curyarmii (OK-9);

- CIOCOOHOCTBIO UCMOJIb30BATh OCHOBHbIE €CTECTBEHHOHAYYHbIE 3aKOHBI JJIs1 TOHUMaHHUS
OKpyXaromiero Mupa u sinennit npupoasl (OI1K-3).

3namo:

- OCHOBHBIE TEXHOC(EpPHBIE OACHOCTH, MX CBOWCTBA U XapaKTEPUCTUKH;

- XapakTep BO3JEHCTBHS BpPEAHBIX U OMACHBIX ()AaKTOPOB HA YEJIOBEKAa M MPUPOIHYIO
Cpelly, METOJAbl 3allUThl OT HHUX MPUMEHHUTEIBHO K cdepe cBoel mnpodeccuoHaNbHOI
NeSITeTbHOCTH.

Ymemo:

- HMJeHTU(UIUPOBATH OCHOBHBIE OMACHOCTH CPEJIbl OOMTAHUS YEIOBEKa;

- OICHMBAaTh PHUCK WX peaTM3alli¥, BBIOMPATh METOIBI 3aIIUTHl OT OIACHOCTEH
NPUMEHHUTENBHO K cepe cBoeil mpodeccnoHanbHON AEATENIbHOCTH M CHOCOOBI obecneueHust
KOM(OPTHBIX YCIOBUH KU3HEACITEITHHOCTH.

Bnaodemu:

- 3aKOHOJATENbHBIMH W TIPaBOBHIMH aKTaMH B 00JacTh O€30acHOCTH W OXpaHbI
OKpY’Karolie cpenpl, TpeOOBaHUSIMHU K O€30IMacHOCTH TEXHHYECKHUX DErJIaMeHTOB B cdepe
poeCCHOHAIBHON JEATENHHOCTH,

- Crnoco0aMM M TEXHOJIOTHSAMH 3aIIUTHI B UpEe3BbIYANHBIX CUTYAIHAX;

- MOHSATHUHHO-TEPMUHOJOTHYECKUM anmapaToM B 00jacTu 6€301acHOCTH;

HaBBIKAMHU PAIMOHAIN3AIUHN MTPO(ECCUOHATBHON JEATENIFHOCTU C IIENBI0 00eCTIeYeHuUs
0€30I1aCHOCTH U 3aILUThI OKPYKaIOIIEH Cpeibl.

3. Kparkoe conep:kanue JUCHUIINHBI.

1. Beegenue B Oe3omacHOCTh. OCHOBHBIC TOHSTHS W OMpeeieHus. be3omacHOCTs U
YCTOMUYUBOE Pa3BUTHE.
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2. Yenosek u TexHocdepa. CTpykTypa TeXHOC(HEpPDI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOE cocTosIHIE TeXHOc(hephl U TeXHOChEepHOil 0e30MacHOCTH.

3. UnenTuduxanys 1 BO3ACHCTBHE HA YEIOBEKa BPEIHBIX M OMACHBIX (PaKTOPOB CPE.bI
oOuTaHusl.

Knaccugukanuss HeraTMBHBIX (PAKTOpOB cpeipl OOWUTaHMSA YeJIOBeKa. XHMHUYECKHE
HeratuBHblEe (akTophl (BpedHbIE BellecTBa). MeXxaHMYeCKHE M aKyCTHUeCKHe KoyeOaHus,
BUOpalMsi W IIyM. OJIEKTPOMAarHWTHBIE M3Iy4eHHS W 1o VoHM3Mpyomue Hu3mydeHHe.
Onekrpuueckuii Tok. OnacHele MexaHuueckue paxtopsl. [Ipoiiecchl TopeHus U M0XapoB3PHIBO-
OIIACHBIE CBOMCTBA BEIIECTB U MaTepraioB. CTaTHYECKOE AIEKTPUUYECTBO.

4. 3amuTa 4enoBeKa U cpe/ibl OOMTaHUs OT BPEAHBIX U OMACHBIX (PaKTOPOB MPHUPOIHOTO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'O IPOUCX 0K ICHUSI.

OcHOBHbBIE MPUHIUIIBI 3aLIUTHL. 3alIUTa OT XUMHUYECKUX M OMOJIOTMYECKUX HEraTHBHBIX
¢dakTopoB. 3ammra OT SHEPreTUYECKUX BO3JACHCTBUN M (usndeckux mnosed. ObecrieueHue
0e30MacHOCTH  cuUCTeM, paboTarommx TMOJ JaBieHHeM. be3omacHOCTh  IKCITyaTalluu
TPyOOIPOBOJIOB B XMMHUYECKOW MPOMBINUICHHOCTH. be3onacHas sKcIuTyaTanus KOMIIPECCOPOB.
AHanu3 ¥ OLlEHUBaHUE TEXHOT€HHBIX U MPUPOJIHBIX PUCKOB.

5. Obecrieuenne KOM(POPTHBIX YCIOBHIA ISl )KU3HU U JIEATEIFHOCTH 4enoBeka. [lonarue
KOM(OPTHBIX UIU ONTUMAJIBHBIX yCIOBUH. MuKpokiuMar nomemenuid. OcBenieHre U CBEToBast
cpelia B IOMEIICHHH.

6. [lcuxodusnonoruueckrue U IProHOMHUIECKHE OCHOBBI 0€30M1aCHOCTH.

[Icuxuyeckue mpoiecchl, CBOMCTBA U COCTOSIHUSA, BIUAIONINE Ha 0e30macHOCTh. Busl u
YCIIOBUS TPYAOBOI 1€ATEIHHOCTH. DPrOHOMUYECKHE OCHOBBI OE30MMACHOCTH.

7. Upe3BbluaiiHbIe CUTYAIlMU U METO/IbI 3AILMTHI B YCIOBUIX UX pealli3alvu.

O6mue ceenenus o YC. Iloxkap u B3pbIB. ABapuu HA XUMUYECKH OMACHBIX OOBEKTaX.

Pagunanmonnsie  aBapuu. [Ipubopsl pagualiMOHHOM, XMMHUYECKOM pa3BeoKu U
JNO3UMETPUYECKOTO KOHTpOJIA. Upe3BblUaliHble CHUTyallUM BOEHHOIO BpEMEHM. 3alluTa
HacelleHWss B YpEe3BbIYAMHBIX CUTYyalUsX. YCTOMUMBOCTH (PYHKIMOHUPOBAHUS OOBEKTOB
SKOHOMUKH B UPE3BBIUYANHBIX CUTYalUAX.

8. YmpasneHue 6€30MacHOCTHIO )KU3HEAEATETLHOCTH.

3aKoHOJaTeIbHbIE M HOPMATHBHBIC IPABOBBIE OCHOBBI YIPAaBICHHUS O€30MaCHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHUs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocyiapcTBeHHOE ynpaBiieHHe 6€30MaCHOCThIO.

4.00beM yueOHOH THCHUITUHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akanem.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
AYINTOpPHBIE 3aHITHS 48/36 48
Jlexmm (Jlek) 32/36 32
JlaboparopHsbie 3ausaTus (J1ab) 16/36 16
CamocrositesbHas padora (CP) 60/36 60
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 40/36 40
[TororoBka k 1ab0paTOpHBIM paboTam 20/36 20
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanug padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
«IIpouecchl 1 anmapatbl XuMH4YecKoil TexHosornmw» (b1.6.15)
1. deab OMCUMIUIMHBI - BMECTE C KypcOM OOIICH XMMHUYECKON TEXHOJOTUH CBS3aTh
0OIIeHAYYHYIO0 U OOIICHHKEHEPHYIO MOATOTOBKY Ha OCHOBE M3y4YCHHS] OCHOB TMAPABINYCCKUX,
TEIJIOBBIX W MAacCCOOOMEHHBIX IPOIIECCOB XUMHUYECKOW TEXHOJIOTHH, YTO HEOOXOIUMO IpH
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MOJATOTOBKE OakajdaBpoB MO JAHHOMY HAMpaBICHUIO I HAyYHO-HCCIEIOBATEIbCKOW U
MPAKTUYECKON pabOThI HA MPEANPUATHSIX.

2. B pesyabtare u3ydeHusi AUCHUIJIMHBI O00y4YalIIMiicsi MO mNporpamMmme
0akaJjiaBpuaTa J10JI7KeH:

Obaaoams cnepyrommmu odbmenpodeccunonansubivu (OIIK) u mpodeccnonanbHbIME
(ITK) xoMIieTeHIHsIMU

- CIIOCOOHOCTBIO WCIIOJIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILUINH B
npodecCHOHANbHOM  AESITETbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYeCKOro aHajau3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMEHTaIbHOTO HccinenoBanus (OITK-2);

- CIIOCOOHOCTHIO UCIIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMaHUS
OKpy»aromiero mupa u sinenuit npupoasl (OI1K-3).

- CHOCOOHOCTBIO YYacTBOBATh B COBEPIICHCTBOBAHMHM TEXHOJIOTHYECKHX IPOILIECCOB C
MO3UIUI DHEPTo- M PecypcocOepeKeHUs], MUHIMH3AINH BO3JICHCTBUS Ha OKPYXKAIOIIYIO CpPEeIy
(TIK-2).

3namy:

- OCHOBBI TEOpPUM TEpEHOCAa HMITYJIbCa, TEIla M MAacChl; MPUHIUNBI (PUIUIECKOTO
MOJICJIMPOBAHUS TIPOLIECCOB; OCHOBHBIC YPAaBHEHHUS IBUKEHUS KHUIAKOCTEH; OCHOBBI TEOPUHU
TEIUIoNepelay; OCHOBBI TEOPHHM MAaCCOIEpEeayu B CHCTEMax CO CBOOOJHOW M HEMOJBUKHON
rpaHuiei pasnaena (as3; TUIOBBIE MPOIECCH XMUMHYECKOW TEXHOJOTUM, COOTBETCTBYIOIIWE
anmapaTbl 1 METO/bl UX pacyeTa;

- METOJAbl TOCTPOCHMSI OMIIUPUYECKUX U TEOPETUUYECKUX MOJEIeH  XHUMHKO-
TEXHOJIOTMYECKUX MPOIIECCOB;

- OCHOBHBIC MPUHIIUITHI OPTAaHU3AIMH IMPOIECCOB XMMHUYECKON TEXHOJIOTHH,
He(pTeXUMHUH U OMOTEXHOJIOTHH.

Ymems:

- ONpEeNeNsATh XapakTep IBWKEHHUS >KUAKOCTEM M Tra3oB; OCHOBHBIE XapaKTEPUCTUKH
MPOIIECCOB TEIUIO- U MacColepeayr; PacCCUUTHIBATh MapaMeTpbl U BBIOMpATH amnmaparypy s
KOHKPETHOT'O TEXHOJIOTMUECKOTO MPOLECCa;

- paccuuThIBaTh OCHOBHBIC XapaKTEPUCTUKH XHUMHKO- TEXHOJOTHMUYECKOTO TIpolecca,
BBIOMpATh PAIMOHATFHYIO CXEMY.

Braoems:

-METOJJaMl TEXHOJIOTMUYECKUX pAaCYETOB OTIEIbHBIX Y3J0B M JETajed XUMHUYECKOIO
000pyI0BaHNS;

- HaBBIKAMM NPOEKTHUPOBAHHUS TUIIOBBIX allapaToB XUMHUYECKON TPOMBIIUIEHHOCTH;

- METOJaMH ONpENeNIeHUS  PAlMOHAIBHBIX TEXHOJOTHYECKUX PEXKUMOB pPabOThI
000pyI0BaHUS.

3. Kpatkoe conep:kaHue THCHUTIAHBI:

Mopgyne 1. I'maponvHaMuyecKre NpPOLECChl M anmnaparbl XMMHUYECKOW TEXHOJIOTHH.
OcHOBHI TeopuH sIBJIEHUH nepeHoca. O0mme 3aKOHOMEPHOCTH THAPOAMHAMHUKH, TETUIONIEpPeIaun
u Macconepenaud. JKuakoctd u Tas3wl. [ uapoanHamuka. TeueHue B TpyOdax M KaHamax.
[Tono6noe nmpeobpazoBanue ypaBHeHus HaBre-CTokca. bespazmepHbie nepeMeHHbIE - KpUTEPUU
rupoanHaMudeckoro momodusi (Dinepa, PeitHonmpaca, ®pyna, TOMOXPOHHOCTH), WX
(GU3HYECKUN CMBICHT; TapamMeTpuueckue KpuTepuu. KpuTepuanibHOE ypaBHEHWE IBIKCHHS
BSI3KOH kuakocTu. Berbop ckopocteit moTokoB. [lepemenienne sxuaKocTe U ra3oB ¢ TOMOIIIBIO
MaITiH, TTOBBIIIAIOIINX JaBICHUE.

Mogyns 2. TennoBblie MPOLECCH U aNMapPaThl XUMUYECKOW TEXHOJIOTHH.

OCHOBHBIE TEIJIOBBIE TIPOIECCHl B XUMHUYeCKOW TexHonoruu. [uddepenumnanbaoe
ypaBHEHHE TepeHoca »HHepruu B (opme TemioThl. KOHBEKTHBHBIM TEPEHOC TETUIOTHI.
PanuanTtHbI TemonepeHoc. Temonepenada B TOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Mopyns 3. IIponeccsl U anmapatsl pa3iefeHus roMoreHHbix cucteM. (OCHOBHBIE
MaccOOOMEHHBIE TTPOIIECCHI).
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OcHoBBI MaccOOOMEHHBIX TporieccoB. uddeperunanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHbIX cpeaax. Macconepenaya. MarepuanbHblil OanaHC HENTPEPHIBHOTO
YCTaHOBUBLIETOCS Mpolecca. Pacuer MaccOOOMEHHBIX MTPOLIECCOB U AINAPAaTOB AJIsl CUCTEM C
OJIHUM pacIipeiesIieMbIM KOMIIOHEHTOM.

Pacuer nonepeuynoro cedenust (quameTpa) KOJOHHBI; IPEIEIIbHO I0IyCTUMAs U
9KOHOMHYECKHU ONTHUMAaJIbHAs CKOPOCTHU CIUIOMIHOMN (pa3bl. OCHOBBI pacyeTa BbICOTHI
MacCOOOMEHHBIX aNlapaToB ¢ HEMPEPHIBHBIM U CTYIIEHYATHIM KOHTAaKTOM (ha3. Oorime
HPUHIUIBI YCTPOWCTBA U KJIacCU(UKALUS alllapaToB JUIsi MACCOOOMEHHBIX IIPOLIECCOB B
cuctemax «ra3(map)-XuaKoctby». OcoO0eHHOCTH KOHCTPYKIUI abcopOepoB. OCHOBEI pacyeTa u
anmaparsl JUIsl JUCTUIUIALUH.

Monyns 4. OcHoOBHblE TuipoMexaHuyeckue rmpoueccel. Ilponeccsl u  ammaparbl
pa3/ieneHns TeTepPOreHHbIX CUCTEM.

Pa3nenenune ®uAKUX M ra3oBbIX METEPOr€HHBIX CUCTEM B I0J€ CHJ TskKecTU. TeueHue
Yyepe3 HEMOJBI)KHBIE 3EPHUCTBIC U ICEBJOOXKIKEHHbIE Cciou. DUIbTpOBaHHUE CYCIIEH3UH U
OYHCTKA ra30B OT MbUICH HA PHIBTpPaX.

4, O0beM yueOHOM JMCUMILINHBI
Bunasr yue6HOM paboThI B 3aueTHBIX B akagem.
€MHHLIAX Yacax

O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 10,0 360

AYIUTOpPHBbIE 3aHATHS: 128/36 128

Jlexruu (JIek) 64/36 64

[Mpaktrueckue 3anstus (I13) 64/36 64

CamocrositebHas padora (CP): 160/36 160
JK3aMeH

Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 (72)

B ToM umHciie o cemecTpam:
S cemecTp

O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180

AYIUTOpPHBIE 3aHATHUS: 96/36 64

Jlexru (JIek) 32/36 32

[Mpaktrueckue 3austus (I13) 32/36 32

CamocTosiTeibHast padora (CP): 120/36 80
JK3aMeH

Buja xouTpoJisi: 3auer / 3k3amMeH (36)

6 cemecTp

O01masi TPYA0eMKOCTh B ceMecTpe 5,0 180

AYIUTOpPHBbIE 3aHATHUS: 96/36 64

Jlexrun (JIek) 32/36 32

[Tpaktuyeckue 3austus (I13) 32/36 32

Camocrositesibaast padora (CP): 120/36 80
JK3aMeH

Buja konTpoJsi: 3a4er / 3K3aMeH (36)

AHHOTanus padoveil NPOrpaMmbl AU CHUTIIHHBI

«O0mas xummnuyeckasi texnosorusn» (b1.5.16)

1. Hegb AMCUMIVIMHBI - TIOJIyYeHHE 3HAHMA B OOJACTH pealu3allid XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB € Y4ETOM (PU3UKO-XUMHUYECKUX OCOOEHHOCTEH MHpPOTEKAarOIUX
peaknuii, BbIOOpa ONTHMAJIbHBIX YCIOBHH peaM3yeMbIX IPOLECCOB, BbIOOpa 3(PQPEeKTHBHBIX
PEAKTOPOB, NMPUOOPETEHNSI HABBIKOB B COCTABICHWU MaTE€pHUaJbHBIX U TEIUIOBBIX OallaHCOB, B
pacyere TPOLIECCOB M PEAKTOPOB HA OCHOBE MATEMaTHYECKOTO MOJEIUPOBAHUS, MOTYUCHUS
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3HaHUH B 00J1aCTH pazpabOTKH IHEProcOeperaomux XuMuKo-Texnonornaeckux cucreM (XTC),
0€30TXOAHBIX U MATOOTXOAHBIX TEXHOJOIMH Ha IPUMEPE COBPEMEHHBIX IPOU3BOJICTB

2. B pesyabTare u3yyeHMsl AMCUHUILIMHBI oOydawumiics M0 mnporpamme
0akaJjiaBpuaTa J10JI2KeH

Obnadame  creaylomMMu  KommeTeHImsaMu — obmernpodeccuonansabiMu - (OIIK)  u
npodeccuonanbabpiMU (I1K) koMmeTeHIMAME

- CIIOCOOHOCTBIO HMCIOJB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JWCIUILIAH B
npoeCCHOHATBHON  AEATENbHOCTH, IPUMEHATh METOJbl MAaTeMaTHYeCKOro aHalu3a u
MOJICTTUPOBAHHS, TEOPETUIECKOTO M AKCIIepUMeHTanbHOoro uccienaoBanus (OI1K-2);

- CHOCOOHOCTBIO Yy4acTBOBAaTh B COBEPILIEHCTBOBAHMM TEXHOJIOTMYECKUX ITPOLECCOB C
NO3HULIMN JHEPro- M pecypcocOepexeHrs, MUHUMHU3AIMH AHTPOIIOT€HHOTO BO3JCHCTBHS Ha
okpyskarorryio cpeay (ITK-2)

3namo:

- OCHOBBI TEOPHH XUMUYECKUX MPOLIECCOB M PEAKTOPOB,;

- METOJIOJIOTHIO MCCJIEOBAHUS B3aUMOJCHCTBUS XUMUYECKUX MPEBPALLICHUN U SIBICHUH
IIepeHoca Ha BCEX MacCIUTaOHbIX YPOBHSX;

- METOJMKY BbIOOpa peakTopa U pacyéra rnpoiecca B HeM;

- OCHOBHBIE PEaKIIMOHHBIE TPOIIECCH M PEAKTOPHI XUMHYECKON U OMOTEXHOJIOTHH;

- OCHOBHbIE IPUHIIMIIBI OPraHU3ALUU XUMHUECKOTO MPOU3BOJICTBA, €0 HEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OLIEHKH Y(PPEKTUBHOCTH IPOU3BOJICTBA;

- OCHOBHbIE€ XUMHUYECKHE IPOU3BO/ICTBA.

Ymemn:

- paccYMTaTh OCHOBHBIE XapaKTEPUCTUKH XMMHUUYECKOI0 IIpoliecca,;

- BEIOpATh PallMOHAIBHYIO CXEMY IPOU3BOJICTBA 3aJaHHOTO TPOTYKTa;

- OLICHUTh TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH TPOU3BO/ICTBA;

- BbIOpaTh 3((EKTUBHBII TUIT PEAKTOPA,;

- IPOBECTH PacueT TEXHOJOTUYECKUX MTapaMeTPOB IS 33JaHHOIO IIPOoLECCa;

- OIPEJENNUTD MapaMeTPphl HAMITy4Ilel OpraHnu3aluy [PoLecca B XUMUYECKOM PEAKTOPE.
Braoemy:

- MeTo/1aMu aHayn3a 3P PEeKTUBHOCTU PAOOTHI XUMUYECKUX ITPOU3BOJICTB;

- METOJaMHU pacueTa W aHaju3a MPOIECCOB B XMMHUYECKUX PEAKTOpax, ONpeaeleHUs
TEXHOJIOTMYECKUX MMOKa3aTeleH;

- METO/IaMHU BbIOOPAa XUMHUYECKHX PEAKTOPOB.

3. KpaTkoe conepkaHue IUCHUTLINHBI

Monyns 1. XuMmuueckasi TEXHOJIOTUS U XUMUYECKOE TTPOU3BOACTBO

1.1. OcHOBHBIE OIIpPENEIEHUS U MTOTOKEHHUS.

XuMuYecKasi TEeXHOJOTHS - Hayka 00 HSKOHOMHMYECKH, JKOJOTHUYECKH M COIUAIBHO
000CHOBAaHHBIX CIOCO0AX W MpoIeccax NepepadOTKU ChIPhS C W3MEHEHHEM €ro COCTaBa M
CBOICTB MyTeM MPOBEIEHUS XHUMHUYECKUX U (U3UKO-XUMHYECKHX MPEBPAIICHUA B MPEIMETHI
noTpeOeHuss U cpeacTBa Mpou3BojacTBa. OOBEKT XMMHUYECKOW TEXHOJOTHH - XUMHYECKOE
MPOU3BOJCTBO. MeXOTpaclieBOo XapakTep XUMHUYECKON TEXHOJOruu. Pa3BUTHE XMMHUUYECKHX
MIPOU3BOACTB U XUMHUUYECKON TEXHOJOTHMH. MeCTO XMMUYECKOW TEXHOJIOTUH B MPOMBIILICHHON
chepe U METOJOB XUMHUYECKOW TEXHOJOTHMH B HEXMMHUYECKUX OTpPACISAX MPOMBIIUICHHOCTH.
MeTtoapl XUMHUYECKOW TEXHOJIOTMM — CHCTEMHBIM aHalW3 WU METOJbl MaTeMaTHYECKOTO
MozenupoBaHusa. CUCTEMHBI aHAIU3 CIOKHBIX CXEM M B3aUMOJIEUCTBUUI 3JIEMEHTOB CXEMBI —
MOHSTHE U cojiepkaHue MeToaa. Pu3ndyeckoe 1 MaTeMaTHYECKOe MOACIIMPOBAHUE, OTIPEICTICHNE
U OCHOBHBIE TOHSITHUS, UX MECTO B WHKXCHEPHO-XUMHUYECKHX HCCIECIOBAaHUSX U pa3pabOoTKax.
MecTo 1 3HaYeHUE HATYPHOTO U BBIYUCIUTEIBHOIO YKCIIEPUMEHTA.

Cogepxanue U 3a1auu y9eOHOTO Kypca.

1.2. Xumuyeckoe npon3BOACTBO.

[loHsiTHE O XMMHYECKOM TMPOM3BOJICTBE KaK O CHCTEME MAIlMH U anmnaparos,
COEIMHEHHBIX MATEPUAJIbHBIMU U 3HEPreTUYECKUMHU MOTOKAMH, B KOTOPBIX OCYILECTBIISIOTCS
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B3aMMOCBSI3aHHbIE XUMHUECKUE MPEBPALICHU U (PU3MUYECKHE MPOLECCH NepepadOTKU CHIPbS B
OPOAYKTHl. MHOTrO(QYHKIIMOHAIHHOCTh XUMHUYECKOTO MPOU3BOACTBA - MOJYYEHHE MPOAYKTOB,
PHEPro- U pecypcocOepexeHrne, MUHUMH3AIKs BO3ICHCTBHS Ha OKpyXaroyto cpeny. OOmas
CTPYKTypa XHMHUYECKOTO MPOU3BOACTBA - COOCTBEHHO XMMHYECKOE IMPOU3BOJCTBO, XPAaHEHHE
CBIPbSl M NIPOJYKLUH, TPAHCIIOPT, CUCTEMbI KOHTPOJIS U Oe30macHOCTH. OCHOBHBIE MOJCUCTEMBI
XUMHYECKOTO MPOU3BOJACTBA - IMOATOTOBKA CHIPbSI U MaTepUAOB, XUMHUYECKHE U (PUZHKO-
XMMHUYECKHE IPEBPAIICHUS. BBIJCICHHE IMPOIAYKTOB, 00E3BPEKHBAHUE YTWIIM3ALHUSA OTXOJIOB,
TEIJIO- M JHeproodecredyeHue, BOAOIMOATOTOBKA, YIpaBlieHHE MPOU3BOACTBOM. (OCHOBHbBIE
TEXHOJOTMYECKHE KOMIIOHEHTBl - CBIpbE, BCIIOMOIaTEJIbHbIE MaTepualbl, OCHOBHOM U
JOTIOTHUTEIBHBINA MTPOYKTHI, OTXO/IbI, SHEPTrETHUECKHUE PECYPCHI, 000pYI0BaHUE, CTPOUTEIHHBIC
KOHCTPYKLUHU U PUOOPBI, IPOU3BOJACTBEHHBIN IEPCOHAI.

KauecTBeHHBIE M KOJIMYECTBEHHBIC IIOKA3aTEIM XMMHYECKOTO  IPOU3BOJICTBA!
TEXHOJOTMYECKHE I0Ka3aTelu - IPOU3BOJAUTENBHOCTh U MOIIHOCTh IPOM3BOJCTBA, BBIXOJ
MPOJYKTa, PacXojHble KO3()(UIMEHTH MO CHIPbIO M SHEPrUU, HWHTEHCHUBHOCTH IPOIIECCOB,
KayecTBO NPOAYKTA; HIKOHOMHUYECKUE IOKa3aTelu - ce0eCTOMMOCTh NPOAYKTa, NMPUBEICHHbBIE
3aTpathl, yAEJIbHbIE KallUTaJbHbIE 3aTPaThbl, MPOU3BOJUTEIBHOCTh TPYJA; IKCILIYyaTAllMOHHbIE
MOKa3aTeIy - Ha/Ie)KHOCTh M OE30MacCHOCTh ()YHKIIMOHUPOBAHUSI CUCTEMBI, YyBCTBUTEIBHOCTD,
PEryIupyeMOCTh U YIPABISIEMOCTh MPOLECCA; COLMAIbHBIE IMOKAa3aTead - BO3JEHCTBHE HaA
OKpPYXKaloIlyIo cpelly, 6€301aCHOCTh OOCITY)KMBaHUsl, CTENIEHb MEXaHU3ALUN U aBTOMATU3ALINH.

1.3. CeipbeBBI€ pecypchl, BOAA U SHEPTHS B XMMUYECKOM IPOU3BOJICTBE.

Krnaccudukanus ChIppEBBIX PECYpCOB IO pa3jMYHBIM MpU3HAKaM - (a3oBoMy
COCTOSTHUIO, TPOUCXOXKIIEHUIO, HUCTOYHMKAaM. MuUHepaibHOE CbIpbe (PyIObl U TMOJIE3HBIE
HCKOIIAa€MbI€), OPTraHWYECKOE MPHUPOJHOE ChIphe (TOPIOYHE MCKOMAEMbIEC), PACTUTEIBHOE U
JKUBOTHOE CHIPbE, BTOPUYHOE CHIPhE - MX HCIOJB30BAHUE U MYyTH mepepadoTku. OCHOBHBIC
CIocoObI MEPBUYHOM 00paOOTKHU CHIPhs (0OOTaIeHne, OYNCTKA, MOJATOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). IloHsATHE, CYyIIHOCTH W TPUMEPHl YIIYOJIEHHWS HCIOIB30BAaHUS CBIPbS,
KOMOWHHPOBAHUS TPOU3BOJICTB U KOMILJIEKCHON TIEpepabOTKU CHIPbSI.

3HaueHHE W HCMOJb30BaHUE BOJbl B XMMHUYECKHUX IMPOU3BOJACTBAaX. VICTOUHMKH BOJBIL.
TpeGoBanusi K TEXHOJOTHYECKON W OBITOBOM Boje. [IpomblliuieHHass MOATOTOBKA BOJBI U
METO/bl €€ OUYMUCTKU OT mpumeceil. OCHOBHBbIE METOAbl KOHTPOJS KauyecTBa BOJbl. DKOHOMUS
BOJIOTIOTPEOIICHUsI B TIPOU3BOICTBE. BO/100OOPOTHBIE CUCTEMBI.

Bugesl ¥ UCTOYHUKM DSHEPTUM B XUMHUYECKOHW MPOMBIIUIEHHOCTH. Macmra0sl
nOoTpeOJeHUsT W CHOCOOBI yMEHBINEHUsI JHepreTudeckux 3arpar. CymHOCTh U TPUMEPHI
pereHepallul W pPEKyNepalud SHEPIUH. ODHEProTEeXHOJIOTUYECKHE CHUCTEMBI. BTopuuHble
HSHEPTreTUYECKHUE PECYPCHI.

MO,Z[YJ'IL 2. TCOpCTI/IquKI/IC OCHOBBI XUMHYCCKUX ITPOLCCCOB U pCAKTOPOB

2.1. OcHOBHBIE OIIPEAEIICHNS U MOJI0KEHHS

PU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX IIPEBpaLCHUN -
CTEXUOMETPUYECKUE, TEepMOAMHAMUYECKHEe, KuHeTudeckue. [lokazarenn  XUMHUYECKOTo
IpEeBpaIlCHHs - CTENEeHb MPEBPALICHHUs, BBIXO NPOAYKTa, HHTErpabHas U auddepeHunanbuas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIH U MTPEBPALICHHS PEareHTOB.

2.2. XuMHUYE€CKHE MPOLECCHI.

Onpenenenne. Knaccudukanus XHMHYECKHX IPOIECCOB MO Pa3UYHBIM NPHU3HAKAM -
XUMHUYECKHM (BHJ XHMMHYECKOH peakUuu, TEePMOAMHAMUYECKUE XapaKTEpUCTHKH, CXeMa
npeBpalieHuii) u ¢pa3oBbIM (UHCIIO U arperatHoe cocTosHue as).

['omoreHHblii Xxumudeckuit mponecc. Omnpenenenue U NpuUMepsl. BiausHre XUMHYECKUX
IPU3HAKOB U YCIOBHUH MPOTEKaHMs Ipoliecca Ha ero nokasaresnu. CrnocoObl MHTEHCUPUKALIH.

[TonsTHe onTHUManIbHBIX TemmnepaTyp. ONTHMaabHBIE TEMIIEpaTyphl Ui OOpaTHUMBIX U
HEOOpaTHMBIX 9K30- U SHJOTEPMUYECKUX PEAKIUH.
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I'ereporeHHslil (HEKaTATUTUUECKUM) XUMUYECKUH npouecc. OnpeneneHue U MpuMepsl.
CrtpykTypa mporecca U ero coctaBismomue (ctaauu). Habmomaemas cKOpOCTh XMMHUYECKOTO
npeBpaienus. O6sactu (peKrUMbl) MPOTEKAHUS MPOLECCa, JUMUTUPYIOIIAs CTaIus.

['eTeporennslii XUMUYECKUN Tporecc 'raz (KuAKocTh) - TBepaoe". OOocHOBaHWME,
MOCTPOEHUE U aHAJIU3 MAaTEMaTUYECKOU MOJIEIH I peakuii ropeHust (MOoaeNb ""C)KUMAIOIIasics
chepa") m TomoXMMHUUECKOW (MoOenb 'Cc HeB3aumMojeHcTByrImmMM sapom"). HaGmromaemas
CKOPOCTh TMPEBpPAIEHUS, BPEMs MPEBpAIICHUS W TyTH HWHTCHCH(DHUKAIMHM IS Pa3ITAYHBIX
obracrei mpoTeKaHus mpolecca.

['ereporeHHplii XUMUYECKU mporecc '"ra3 (KHAKOCTh) - XKUAKOCTH'. OOOCHOBaHUE,
MOCTPOCHHUE M aHAIW3 MaTemaruuyeckoil Moxaenu. Habmronaemasi cKOpocTh NIpeBpalleHUs U
oOnactu nporekanusi mporecca. [lyru nHTeHCHbUKAIH U1 Pa3TUYHBIX PEKUMOB MPOIECCa.

Karanutnueckuit mporecc. Ompenenenne, KiaccuduKaims, TpUMeEpbl. | eTeporeHHbIN
KaTaJu3 Ha TBEpAOM Kartanuzarope. OOOCHOBaHWE, TMOCTPOCHUE M AHAINW3 MaTEMaTUYEeCKON
MOJIeJIM Ha KaTaJIMTUYECKOW MOBEPXHOCTH U B MOPHUCTOM 3epHE KaTanuzaropa. Habmromaemas
CKOpPOCTh IpeBpalleHus U obnactu mnporekaHus npouecca. CTeneHb HCHOJb30BaHUS
BHyTpeHHel noBepxHOCTH. [lyTn nHTeHCU(UKALUK KaTaTUTUYECKUX TPOLIECCOB.

2.3. XuMHUYECKUE PEAKTOPBI.

OnpeneneHnre M Ha3HAYCHHE XHUMHUYECKOTO peakTopa. PeakTopsl B XUMHYECKHX H
HEXHUMHUYECKUX OTpPACIsAX MNpOMBIILIeHHOCTH. OO030p THIIOB XHMHYECKUX PEAKTOPOB, HX
CTPYKTYpHBIE JJIEMEHTHI (peaklMOHHas 30HA, YCTPOMCTBA BBOAA M BbBIBOJA, CMEIICHUS,
pasfeneHuss U paclpeesieHus] TTOTOKOB, TEIJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IMPOIECCHI H
SBJICHUS B HUX.

Cucremaru3zanusi IpoIECCOB B XMMHUYECKOM PEAKTOpE MO MacumTady MX NpPOTEKaHWS:
XUMHUYECKasl peakIys, XUMHUYECKUH TMpolecc B JIIEMEHTApHOM o00beMe, IMPOLEecCh B
PEaKIIMOHHOM 3JIEMEHTE U B PEaKTOpe B IIEJIOM, - UX B3aMMOCBS3b M HEpapXHUECKasi CTPYKTypa
MaTeMaTHUYeCKON MoJenu mpolecca B peaktope. [Ipumepsl mpoiieccoB B pasNUYHBIX BHAAX
XUMHUYECKHX PEAKTOPOB.

Knaccudukanus npoieccoB B peakTopax Mo pa3IuyHbIM MIPU3HAKAM - BUJ XUMUYECKOTO
mporiecca, OpraHu3alusl MOTOKOB PEAareHTOB (CXeMma JBIDKEHHsI PETeHTOB 4Yepe3 peakTop,
CTPYKTypa MOTOKOB B PEAaKIIMOHHOW 30HE), OpraHU3aIus TEIJIOBBIX TOTOKOB (TETIOBOM PEkKUM,
cxema TeTuIo00MeHa), CTalluOHAPHOCTH MpoIlecca.

O0ocHOBaHME H TOCTPOEHHUE MAaTEeMaTUYeCKOM MOJeNu IIpoliecca B peakTopax
pa3IMYHOTO THUNA KaK CUCTEMBbI YpaBHEHHI MaTEepHaIbHOTO M TEIIOBOTO OaJaHCOB Ha OCHOBE
JaHHBIX O CTPYKTYpe IOTOKA, XMMHUYECKUX TPEBPAIICHUAX, SIBICHUSIX MEpeHoca Temia u
BeIleCTBA W UX B3amMojeicTBum. CHcTeMaTH3alus W KIACCU(PUKANUS MaTEMAaTHUECKUX
Mo/Ieliel MPOLIECCOB B peaKkTopax.

M3oTepMuyeckre MPOIECCHl B XMMHYECKOM peakTope. BimsiHMe CTPYKTYphl ITOTOKA
(umeanbHOE CMEIICHHE ¢ BBITECHEHHUE), CTallMOHAPHOCTU Tmporecca (IPOTOYHBIA |
NEPUOINIECKUN ), TTapaMeTPOB M YCIIOBUI MPOTEKAaHMUs Mpoliecca (TemrepaTypa, KOHICHTPAIHs,
JaBjieHne, 00beM PEaKIIMOHHOM 30HbBI, BpeMsl), BUJa XUMUYECKOW peakiuu (TIpocTast ¥ CIOKHAs,
obpatuMass U HeoOpaTuMas) M €€ MapaMeTpPoB Ha MPOQGWIM KOHIICHTpAIlMA W TOKa3aTelu
mpolecca B peakTope (CTENeHb MPEeBPAIlEHHs, BBIXOJ IMPOJIYKTa, CENIEKTHBHOCTH IMpoIlecca).
OcHoBBI pacueta mporecca B peakrtope. ComocraBienne 3(PPEKTHBHOCTH TMPOIECCOB B
pEeaKTopax, OMUCHIBAEMBIX MOJICISIMH UJICATBHOTO CMEIIIEHHUS U BBITECHEHUSI.

HewnzoTepMuyeckue TpoOIeCCHl B XHMHUYECKHX peaktopax. OpraHu3anus TEIUIOBBIX
MOTOKOB U PEKMMOB B XUMHUYECKHX peakTopax. Pacmpenenenue reMneparypbl, KOHIICHTPAIUI 1
CTCTICHW TIPEBpAIICHUS B PEAKTOPE B PEXKHUMAxX HIACATLHOTO CMEIICHUS W BBITCCHEHUS,
agnabaTudeckoM u ¢ TeriooOMeHoM. CBs3b TeMmmepaTypbl M CTEICHH TPEBpAIICHUS B
aguabatuueckoM mnporecce. ComocTaBieHHE C H30TEPMUYECKUM pexuMoM. Yucio u
YCTOHYHBOCTh CTAIIHOHAPHBIX PEXKUMOB B PEAKTOPaX UICATHHOTO CMEIICHUSI.

2.4. IIpoMbIIIITIEHHBIE XUMUYECKUE PEAKTOPHI.
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Ha xoHKpeTHBIX IpuMepax NPEeIMETHO PacCMaTPUBAIOTCS MPOMBIIIJIEHHBIE PEAKTOPbI
JUIsL IPOBEICHUS IIPOLIECCOB TOMOTEHHBIX, TETEPOreHHBIX U KaTAIUTUYECKUX - THIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU M OCOOCHHOCTHU PeKUMa, 00JIaCTH UCTIONb30BaHUSI.

Moayns 3. XuMHYECKOE MPOU3BOJICTBO, KAK XUMHUKO-TeXHOJIorndeckas cucrema (XTC).

3.1. CtpykTypa u onucaHue XUMMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XHUMHYECKOE TMPOM3BOJCTBO KaK XMMHKO-TexHojorndeckas cucrema (XTC). Ilonsarue
cucreMbl M XTC. CocraB XTC: »iaeMeHTBI, CBSI3H, HOACHCTEMBEL. JjeMeHThl XTC,
KJIacCU(UKalKs M0 BUY MPOILIECCOB M Ha3HaueHuto. TexHoynornyeckue cBsizu nemMeHToB XTC
(motoku). IlocnenoBarenbHas, mapajuleldbHas, pPa3BETBICHHAs, IOCIIEI0BATEIHLHO-00BOIHASL
(Gaiimmac), oOpaTHas (PEIMKII) TEXHOJIOTHYECKHE CBS3U. MIX cXeMbl 1 Ha3HAYCHUE.

Onucanne XTC. Bunst moneneit XTC - onucarensHbie U rpadpudeckue. OnucarenbHble
MOJEIM - XUMHYECKas CXemMa M MaremMaTudeckas wMojeib. [paduyeckue ™oaenu -
(GyHKIMOHAIbHAs, TEXHOJOTMYECKasl, CTPYKTypHas U Jpyrue (CHelHalibHbIE) CXEMBI.
Ha3nauenue, npuMeHeHNE U B3aUMOCBSA3b MOJIEIIEH.

3.2. Ananus XTC.

[lonsitue, 3amaun u pesynbraThl aHanu3za XTC - cocrossHue XTC, marepuanbHbll U
TEIUIOBOM OajiaHChl, IOKA3aTeI XUMUYECKOTO IPOU3BO/ICTBA.

CgoiictBa XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTb PEXHUMOB 3JIEMEHTOB, pa3Inyuue
ONTUMAJIBHOCTU 3JIEMEHTa OJAMHOYHOIO M B CHUCTEME, YCTOMYMBOCTh M CYILECTBOBAHUE
CTallMOHAPHBIX PEKUMOB U JP.

MarepuanbHbIii ¥ TEIUIOBOW OamaHChl. MeTOIMKa COCTABIICHUS M pacyeTa MaTepHaIbHBIX
u TterioBbix OamaHcoB XTC u ee moacuctem. OcoOeHHOCTH pacyeTra OamaHCOB B cxeMaxX C
perukiom. GopMBI TTPeICTaBICHHS 0ATAHCOB (TA0IHIIBI, THATPAMMBI U JP.).

MatepuanpHplii  OamaHc  AJiE  MacCOOOMEHHBIX M PEaKIMOHHBIX  AJIEMEHTOB.
Hcnonp30BaHWE CTEXMOMETPUYECKHUX, TEPMOJMHAMHUYECKMX M MeX(pa3HbIX OallaHCOBBIX
cooTHoweHNH. CTEXMOMETPUYECKUE COOTHOLIEHUS W HUX pa3sHOBUAHOCTH. CTeneHb
MCIIOJIb30BaHUs CBIPHEBBIX PECYPCOB.

DOHTaIbNUIHBIN, SJHEPTeTUYECKUl (110 TOJHOW YHEPTHH) U HKCEPreTUUYeCKuil OamaHChl U
KIIZI. Ux comocraBnenue u ucnosibzoBanue B ananuze XTC.

3.3. Cunre3 XTC.

[Tonsitue u 3amaun cuHte3a (moctpoenusi) XTC. OcHoBHble 3Tanbl paspabdorkun XTC.
Ponp MmaTeMaTH4YECKUX U 3BPUCTHUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHrese XTC: MonHOe HCMOJIb30BAHUE CHIPHEBBIX U
HSHEPreTUYECKUX PECYpPCOB, MUHUMHU3AIUS OTXO0/I0B, ONTUMAIbHOE UCIIOJIb30BAHUE aNNapaTypshl.
Ux copepxanue u crnocoObl peanuzaunu. KoMOMHHMpOBaHHBIE MPOW3BOJCTBA, COBMEIICHHbIE
MPOLECChl, BTOPUYHBIE HHEPreTHMUECKHE PECYPChl, DSHEPrOTEXHOJOIMUECKHE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYThIE, MaJTOOTXOAHBIE TIPOU3BOJICTBA - MX MOHSITHI, 0COOEHHOCTH
Y TIpUMEHEHHE.

OnHOpO/HBIE TEXHOJOTMYECKHE CXEMBI: CHUCTeMa pEeKyIepaTHBHOIO TeII000MeHa,
CUCTEMa pa3JIeJIeHUss MHOTOKOMIIOHEHTHOH cMecH, cuctemMa peakTopoB. OCHOBBI TOCTPOEHHUS UX
ONTUMAIBHON CTPYKTYPBI

Monyinb 4. [IpoMbIIITIEHHBIE XUMHUYECKHUE MPOU3BOICTBA.

XUMHUYECKUE MPOU3BOJACTBA PACCMATPUBAIOTCS MPEIMETHO KAK pealin3alrsl U3yYEHHBIX
TEOPETUYECKUX OCHOB XHUMHUKO-TEXHOJOTHYECKUX TporeccoB U XTC, KOHUENIHI MOCTPOECHUS
Bbicokod(ppektrBHOM XTC. OCHOBHOHM aklleHT Jenaercs Ha (PU3UKO-XMMHUYECKHE OCHOBBI
KOHIIEMIIUK TOCTPOEHUSI TEXHOJOTMYECKOW CXE€Mbl MPOM3BOJICTBA M €ro IMOJCHUCTEM.
[IpousBoacTBo cepHoil kuciaoThl. [IponsBoacTtBo ammuaka. [Ipon3BOACTBO a30THOW KHUCIIOTHI.
[IpousBoacTBO cTHUpOIIA.

Mopyns 5. CoBpeMeHHbIE TEH/ICHIIUH B Pa3BUTUU XUMUYECKON TEXHOJIOTHUHU.
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Texyliee cOCTOIHNE XUMUYECKOW IIPOMBIIIIEHHOCTH B MUPE U TEHACHLUHU €€ Pa3BUTHSL.
[lepcniekTHBHBIE HCTOYHUKY ChIpbs U 3Hepruu. Kinacrepusanus XMMUYECKON IPOMBIIIJIEHHOCTH.
CoBmenieHHble Tponiecchl. ['MOKuMe W mepecTpanBaeMble TEXHOJIOTHYECKHE cXxeMbl. HoBbie
XUMHKO-TEXHOJIOTHYECKHE IPOLIECCH] U CIIOCO0B! MOTy4eHuUs NpoaykToB. HaHoTexHOmOr M.

4.00beM yueOHO#H THCHUTIINHBI

Bunbr yueOHOM paboThI B 3aueTHEBIX B akanmewm.
eINHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 7,0 252
AyIMTOpHBIE 3aHATHSA 80/36 80
Jlekuuu (Jlek) 32/36 32
JIabopatopusie 3ansTus (J1aod) 32/36 32
CamocrositesbHasi padora (CP) 16/36 16
Bua uTOroBoro KOHTpoOJIsi: 3a4eT/IK3aMeH 1,0 9K3aMeH
(36)

AHHOTaus padoyel NPporpaMMsbl M CHHUIIJIMHBI

«CucTeMbl yIpaBJieHHs] XHMUKO-TeXHOJIornueckumu npomeccammn» (61.5.17)

1. Heap nucuMmiMHbl - AaTh 0a30Bble 3HAHUS [0 TEOPUU CUCTEM YIPABIICHUS
XUMHUKO-TexHoinornyeckumu mnpoueccamu (CY XTII), npuBUTh HAaBBIKM W YMEHHE aHAJIM3a
cBoiictB XTIl kak 00OBEKTOB ynpaBieHUS U NPAKTUUECKOIO MPUMEHEHUS! TEXHUUECKUX CPECTB
yIpaBIEHUS.

2. B pe3yabTtare wu3yyeHMs IMCHUIUIMHBI oOydamlmiics N0 mporpamme
0akajaBpuaTa J0JIKEH

Obnaoams cnenyromumu — obmenpodeccuonansubiMu (OIIK) u npodecrnonanbHbIMI
(ITK) xoMIieTeHITUSIMU -

- CIIOCOOHOCTHIO MCMOIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUILINH B
npoeCCUOHATIbHON  ESTETbHOCTH, NPUMEHSTh METOJbl MaTeMaTHYeCKOro aHajau3a |
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U dKCIIepUMEeHTanbHOTo uccienoBanus (OITK-2);

- CHOCOOHOCTBIO OCYHIECTBISATh TEXHOJOTHYECKUH TMPOLEcC B COOTBETCTBUM C
pErJaMeHTOM U MCTIONb30BaTh TEXHUYECKUE CPEJCTBA JJI U3MEPEHUS OCHOBHBIX ITapaMEeTPOB
TEXHOJIOTMYECKOr0 Mpolecca, CBOMCTB chipbs 1 npoaykiuu (ITK-1).

3nams:

- OCHOBHBIE IIOHATHS TEOPUM YIPABICHHUS; CTaTUYECKME M JUHAMUYECKUE
XapaKTepUCTHUKU OOBEKTOB YIpaBiieHUs; OCHOBHbIE BuAbl CAY U 3aKOHBI perylIMpOBaHMUS;
tunoBble CAY B XMMHYECKOM NPOMBIIUIEHHOCTH; METOJBl U CPEACTBA U3MEPEHUS OCHOBHBIX
TEXHOJIOTHYECKHUX NapaMeTpoB; ycTonuuBocTh CAY; OCHOBHBIE NMOHATHS O HENMHENHHBIX CAY,
pelleHBIX CUCTeMaX, JIOTMUECKHUX aIrOpuTMax yIpaBiIeHUs, aJalTUBHBIX W ONTHUMAaJIbHBIX
CUCTEMAX YIIPaBJICHHUS.

Ymems:

- ONpeAeNsATh OCHOBHBIE CTaTMYECKHE W JUHAMUYECKHE XapPaKTEPUCTHKH OOBEKTOB
yIpaBieHUs; BBIOUPATh PALIMOHAIBHYIO CHCTEMY PEryJIHPOBAaHUS TEXHOJOTUYECKOTO MPOLIECcca;
onleHuBaTh ycroilunBoctb CAY; BbIOMpaTh KOHKPETHBIE THUIBI MPUOOPOB ISl TUArHOCTUKU
XTII.

Bnaoemw:

- METOJAMH TE€OPUH aBTOMATHYECKOTO PEryJIMpOBaHUs, OPTaHU3ALNUN U Pacd€Ta CUCTEM
ONTUMAJIBHOTO YIPABJIEHUS IIPOLIECCAMU TEXHOJIOTMHM OXpaHbl OKpYXaroUlell cpeasl U
palMOHAIBHOIO UCIOJIB30BaHUS IPUPOIHBIX PECYPCOB.

3. Kpatkoe cogepxanue 1 CHUIIIMHBI

Monyib 1. OcHOBHBIE IOHATHS YIPABICHUS XUMHUKO-TEXHOJIOIMYECKHUMHU IIPOLECCAMH.
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3HaueHue aBTOMAaTHUYECKOI0 YIPABIEHUS JUIsl Pa3BUTUS XUMUYECKOW MPOMBIIIEHHOCTH.
OcoOeHHOCTH  YIpaBICHUS XUMHUYECKUM NPEIIPUITHEM UM  XUMHUKO-TEXHOJIOTUYECKUM
nporeccoM. TeXHUKO-5KOHOMUYECKUH A(P(EeKT BHEAPEHHS aBTOMATU3MPOBAHHBIX CHCTEM
ynpasineHus. Ponb cucrem ympaBieHuss B oOecrnieyeHUH O€30MaCHOCTH XMMHYECKOTO
IIPOM3BOJICTBA U OXPaHbl OKpYy:Karolel cpeabl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Mepapxus
ynpasineHusi. OCHOBHblE NPUHIUIBL yrnpaBieHus. Kiaccudukamus cucteM yopaBieHUs
®yHkuuroHanbHas crpykrypa CAY. [Toka3zarenu kauecTBa yrpaBiIeHHUS.

Mopynb 2. OCHOBBI TEOPUH aBTOMATUYECKOIO YIIPABJICHHUS.

Maremaruueckue moaenu CAY. Ilunamuyeckue xapakrepuctuku CAY. Mcnons3oBanue
ONEPALMOHHOIO ncuucieHus aig ananusza CAY. TunoBbele TMHAMUYECKUE 3BEHbs. BpeMeHHbIe
U YACTOTHBIE XapAaKTEPUCTHKU. OKBHUBAJCHTHbIE MpPeoOpa3oBaHUS CTPYKTYPHBIX CXEM.
YcroitunBocth JmHEHHBIX CAY ¢ oOpartHOW cBs3bro. Knaccudukanys ¥ OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBiieHHs. MeToAbl OIpeaeseHus] CBOMCTB 00BEKTOB ympasieHus. OCHOBHbBIC
3aKOHBI PETyIUpOBaHus. PeryiasTopsl Ha OCHOBE UCKYCCTBEHHBIX HEMpPOHHBIX ceTeil. L{udpoBbie
U poOacTHBIE CHUCTEMBI YIpaBleHHS. BbIOOp 3akoHa pErylIMpoBaHUS U ONpEeNiCHHE
ONTUMAaJIbHBIX IAPAMETPOB HACTPOMKHU TPOMBILUIEHHBIX PETYJIATOPOB.

Monyne 3. HM3MmepeHue TEXHOJOTMYECKHMX MapaMeTpPOB XUMHKO-TEXHOJOTHYECKOTO
npoiiecca.

l'ocynapcTBeHHast cuctemMa NPOMBIIUIEHHBIX HPUOOPOB M CPEICTB aBTOMATHU3AlUH.
OcCHOBHBIE TEpMHUHBI M oOmpenenaeHuss Merposorud. Meroasl u3Mmepenuil. Cpexacrsa
U3MEPUTEIIBHOM TEXHMKH, MX CTaTUYECKHEe W JuUHaAMU4yecKue cBoucrea. [lorpemnoctu
usmepenuil. CriocoObl nepenaun uHGopmanuu Ha pacctostHue. OpraHuzanus AUCTAHIMOHHON
nuarHoctTukn  XTII. M3MepeHne OCHOBHBIX TEXHOJIOTMYECKUX IapaMETpPOB: JABJICHUS,
TEMIIEpaTypbl, pacxo/la U KOJIUYECTBA, YPOBHA KUIAKOCTU M CHIIYYUX MaTEpUaTIOB, COCTaBA U
($U3UKO-XMMHUYECKHUX CBOWCTB BEIIECTB.

Monyne 4. OCHOBBI NPOEKTHUPOBAaHUS aBTOMAaTUYECKMX CHUCTEM YIPAaBJICHHUSI XMUMHKO-
TEXHOJIOTMYECKUMU ITPOLIECCAMH.

Ocob6ennoctu  ympasinenust XTII. PerymupoBanue OCHOBHBIX TEXHOJIOTHYECKHUX
apaMeTpoB: pacxoja, JaBlieHUus, TeMmieparypbl, ypoBHs, PH. Texunuueckue cpencrtsa CAY.
OcHOBHBIE Pa3HOBUAHOCTH YIPABILSIIOIIMX YCTPOMCTB. THIBI, XapaKTEPUCTHUKH U pacyuér
HCIIOJTHUTENIbHBIX MEXaHU3MOB M PEryIUpYIOIMX opraHoB. OdopMieHHe NMPOEKTHOrO 3a/aHus
Ha aBTOMATH3allMI0 TEXHOJIOTWYECKOro mpolecca. BbpiOOp Touek uH3MepeHus, KOHTPOJI,
yIOpaBiIsieMbIX [apaMeTpoB U YOpaBIAoOMUX BozaeicTBuil. CraHAapTel U yCIOBHBIE
o0o3HaueHust Juid TexHojoruueckux cxeM. OcHoBHble cBeneHust 00 ACY TII B xumuueckoi
npomeinieHHOCTH. [Ipumepsr ACY TII B xuMudeckoid mpOMBIIITIEHHOCTH. OCHOBHBIE BBIBOBI
o kypcy. CoBpemenHnble TeHaAeHIMH B pazsutun CY XTIL

4. O0bEéM yueOHOMH JUCIUNJIMHBI

Bunasl yueOHoM paboThI B 3auerHbIx B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AYyIUTOpPHBIE 3aHATHUS 48/36 48
Jlexrun (JIek) 32/36 32
JlabopartopHsie 3ausTus (J1aod) 16/36 16
CamocrositesibHasi padora (CP) 60/36 96
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(36)
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4.4.2. IucuMNJIMHbI BApDHATUBHOM YacTH (00s13aTeIbHbIE TUCIIUTLIMHDI)
AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
«OCHOBBI 3KOHOMHUKH U ynpasjeHnus npoussoacrsom» (b1.B.O/1.1)

1. Heab AUCHUILIMHBI - TIONYyYEHHE CHUCTEMbl 3HAaHUN 00 SKOHOMHYECKHX
3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  IMPOMBINIICHHOTO  MPOW3BOJICTBA B CHCTEME
HAI[MOHAJLHOW OSKOHOMHKHM, OOyUYe€HHE HKOHOMUYECKOMY MBIIJICHUIO U HCIOJIb30BAHUIO
IIOJIYYEHHBIX 3HAHUM B IIPAKTUYECKOH JESITEIBHOCTH.

2. B pe3yabrare un3ydeHUsl AUCHUIUIMHBI O0y4YalOIIMICA 1O MNporpamMmme
0akajaBpHaTa J0JIKeH:

Obnadams clieayronMMu 00meKyabTypHbIMUA KoMiteTeHusiMu (OK):

— CIIOCOOHOCTh HCIOJb30BaTh OCHOBBI IKOHOMHYECKHMX 3HAHUM B Pa3IUYHBIX
chepax xusnenestensaoctu (OK-3).

3uams:

— OCHOBBI SKOHOMHKH B Pa3JIMYHBIX cepax KU3HEIEATEIbHOCTH,

— HOPMAaTHUBHBIE MPABOBBIE AKThI, PETJIAMEHTUPYIOIIUE AEATEIbHOCTD IPEANPUATHS;

— METOJbI Pa3pabOTKH ONEPATUBHBIX U MTPOU3BOJICTBEHHBIX IJIAHOB;

— METOJIbI U CIIOCOOBI OIIaThI TPY/Ia.

Ymemy:

— COCTaBJISITh 3a5BKH Ha 000PYZ0BaHUE;

— COCTaBJISITh OTUETHI MO BHITOJHECHUIO TEXHUYECKUX 3aJaHU;

— COCTaBJISITh TEXHUUYECKYIO JJOKYMEHTAIIHIO;

— OpraHm3oBaTh paboTy KOJUIEKTHUBA B YCIOBHUSIX JEHCTBYIOIIETO IPOU3BO/ICTBA;

— TOTOBHUTHb WCXOJHBIE JaHHBbIE i1 BbIOOpa M OOOCHOBAHHS HAay4YHO-TEXHUYECKUX U
OpraHU3allMOHHBIX PEIIEHUI HA OCHOBE SKOHOMHYECKOIO aHAJIN3a;

— paspabaTbiBaTh ONEpPATUBHBICE TUIAHBI PA0OT TEPBUYHBIX IMPOU3BOJCTBEHHBIX
MIOAPA3/ACIICHAMN.

Braoems:

— MeTOJAaMH M WHCTPYMEHTAMH TIPOBEACHHUS SKOHOMHUYECKOTO aHajiu3a 3arpar |
Pe3yNIbTaTOB EATEIbHOCTH POU3BOACTBEHHBIX MO/Ipa3/IeIICHUI;

— UWHCTPYMEHTAMH IUTAHUPOBAHMS W BBIIIOJIHEHUS MEPONPHUATHI O MPOU3BOJCTBY
IPOTYKIINH;

— OCHOBaMH KOHOMHUYECKHX 3HAHUU B PA3NUYHBIX cepax KU3HEEATEIbHOCTH.

3. Kpartkoe cogep:xanue JTUCHUINIMHBI

Mopyns 1. BBenenue. OCHOBBI ppIHOYHON SKOHOMHUKH

1.1 Dxonomuueckue nompedHocmu, O1a2a u pecypcvl. IKOHOMUYECKUEe CUCEMbl U UX
cywnocmo. OOIIECTBEHHOE MPOU3BOJICTBO U SKOHOMMUYECKHE OTHoueHus. [IponsBoacTBeHHbIE
BO3MO>KHOCTH OOIIIECTBA U SKOHOMHUYECKHU BhIOOP. KpHBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH YyObIBarolled NpeaeNbHON MOJNE3HOCTUM.TUIBI M MOJENN SKOHOMUYECKUX CHCTEM.
DNeMEeHT SKOHOMHYECKON cUCTeMbl. TpaaunnoHHas 3koHOMuYeckas cucrema. CoOCTBEHHOCTS:
dbopMBI U TyTH UX TTpeoOpa3oBaHMs.

1.2 Puinounviii mexanuzm cnpoca u npeonoxcenus. CoeepuieHHas U Heco8epuieHHas
KoHKypeHyuu. TOBapHBINA (PHIHOYHBIN) THI 00IIECTBEHHOTO MPOon3BOACTBA. CYIITHOCTh U YCIOBUS
BO3HUKHOBEHHUsSI pbIHKA. Buabl peIHKOB M UX cTpykrypa. DyHKUMM pbiHKAa. ToBap U e€ro
cBoricTBa. Cripoc u npeuioxkeHne Ha pblHKe. [IOHATHE «3I1aCTHYHOCTBY. DIIaCTUYHOCTh CIpOca
u MpEeAJIOKEHUS, TOYeUHas u nyroBas.CoBepliieHHas u HECOBEpIICHHAs
KOHKypeHInu. Mononomnus. Makcumu3zanusi mpuObLTH MOHOTIONUCTOM. OJIUTOTIONHSI.

1.3 Ilonamue HayuoHanbHOU SKOHOMUKU, OCHOBHbIE MAKPOIKOHOMUYECKUE NoKa3amenu.
[ToHSTHS COBOKYMHOI'O CIPOCa M COBOKYITHOTO MPEUIOKEHHs, (PaKTOphI, BIMSIONIME HA HX
u3MmeHeHus. llorpebnenus u cOepexeHus. DKOHOMUYECKUU Kpyroobopot. I[Ipown3Boactso,
obmeH u pacrnipeaenenue. [lorpebnenue, coepekeHne, MTHBECTUIIMH TOBAPOB U YCIIYT.
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1.4 @umuancosas cucmema u ¢unancosas noaumuxa odbwecmea. 1'ocymnapCTBEHHBIN
OIOKET M rocyAapcTBEHHBIN nonr. Hanoru u Hanorosas cuctema.

Monyinb 2. DKOHOMHUYECKUE OCHOBBI YIIPABJIEHUS IPOU3BOACTBOM

2.1 Ilpeonpusmue kax cyOvekm pbIHOYHO20 XO03AUCMEd. DKOHOMHUYECKHE 3aKOHBI U
OCOOCHHOCTM HUX IIpOsBJIEHUS Ha mpeanpuatuu. Ponp cnenuamucra XUMHYECKOR
npoMbIUIeHHOCTH. [lpeanpustue B cuctemMe phIHOYHOW HKOHOMUKH. [Ipenmpusitue — kak
CyOBEKT H  OOBEKT MNPEANPUHUMATEIHCKONH  JEATEIBHOCTH. 3aKOHOJAaTenbHas  0Oaza
NpeIPUHUMATEIBCKON JIeATeNbHOCTH. HopMaTuBHO-TIPaBOBbIE AaKThl, PErJIaMEHTUPYIOIINE
NeSTeNbHOCTh mpeanpuarus. OpraHu3alMOHHO-TIPABOBBIE  (POPMBI  MPEANPHHUMATENHCKOM
JESTENIbHOCTH U KPUTEPUH UX BbIOOpa. POopMbl COOCTBEHHOCTH. BHENIHSAS U BHYTPEHHSS cpelia
HPEIITPUITHSL.

2.2  Mamepuanvno-mexnuueckas 6aza npouzeoocmea. CrelpbeBasi W TOIUIMBHO-
JHepreTuueckass 0aza XMMHYECKHX Mpou3BoACTB. [Ipom3BoacTBeHHass mporpamMma U
MIPOU3BOJICTBEHHAS] MOIIIHOCTD MpeAnpuaTus. KauecTBo 1 KOHKYPEHTOCIIOCOOHOCTh MPOAYKIUH.
DKoHOMHYECKOoe OOOCHOBaHHME BBIOOpAa CHIpbS H  TOIUIMBA.  PecypcocOepexeHue.
AJbTepHATUBHBIE HCTOUYHUK CHIPbs U 2Hepruu. OpraHu3anus CKIaJICKOro Xo3sicTaa.

2.3 Mamepuanvno-mexuuueckue pecypcol npeonpusmusi. OCHOBHbIC TIPOU3BOJACTBEHHBIC
GOHIIBI XMMHUYECKUX MPEANPUATUI: TOHATHE, Kilaccuukauus U cTpykrypa. Ilonstue wu
CTPYKTypa OCHOBHBIX cCpelacTB. OIlleHKa OCHOBHBIX CpeAcTB. MeTOoJbl OIIEHKH OCHOBHBIX
donnoB. IlokazaTenu HUCMONB30BaHUS OCHOBHBIX TPOM3BOACTBEHHBIX (HoHAOB. M3HOC
amMopTu3anuss OCHOBHBIX (oHmoB. OneHka 3(PQGEKTUBHOCTH HCIHOIB30BAHUS OCHOBHBIX
MPOU3BOJCTBEHHBIX (HOHAOB. Bocmpous3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpeacTBa
OPEINPUATHS: OHATHE, COCTaB U CTPYKTypa. Mcrounnku GpopMupoBaHusi 000OPOTHBIX CPEICTB.
O6opaunBaeMOCTh  OOOPOTHBIX CpeACcTB. MaTepuanbHble 3amacbl Ha  HPEINPHUITHU.
Omnpenenenne NOTpeOHOCTH B OOOPOTHBIX CPEJICTBAX.

2.4 Tpyooevie pecypcvi npeonpusamus. llepcoHan NpeanpusTHs U €ro CTPYKTypa.
OcHOBBI OpraHuzanuy Tpyzaa Ha npeanpusaTii. I((EeKTUBHOCTh MCIIONb30BaHMS MEPCOHANA U
pabouero BpeMeHH. [Ipon3BoAMTENBHOCTh TpyAa M orulata Tpynaa. Opranuzanus 3apaOoTHOU
w1atel Ha npeanpustid. CocTaB U CTPYKTYypa MPOMBILIUIEHHO-TIPOM3BOACTBEHHOTO NIEPCOHAIA.
ITpon3BOIUTENBHOCTD TPyJa: NOHITHE, NTOKA3aTeNN U METOAbI u3MepeHus. HauBuayanbHas u
oOlIeCTBEHHAss ~ MPOU3BOJIUTENBHOCTh  Tpyda. PesepBbl W (akTOppl  MOBBILICHUS
IIPOU3BOJUTENIBHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIUIATHI TPyZAa Ha MPEANPUATHH.

Monynb 3. TeXHUKO-3KOHOMHUYECKUN aHAJIN3 UHKEHEPHBIX PEeIIeHU

3.1 Jloxo0vl u pacxoodvl Ha Npou38O00CmEo, U pearu3ayuro NPoOVKYUU Npeonpusmusl.
W3nepxku TpoOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MNPUOBLUIb, PEHTA0EIBHOCTh U
neHooOpa3oBanue. IloHsATHe 3arpaThl Ha MPOM3BOACTBO U peaM3allfi0  MPOSYKLUHU
(cebectouMocTb). Buapl u 3HaueHue kiaccuduxanuu 3arpar. CTpykTypa 3aTpar Ha
IPOM3BOJICTBO M peayn3aiuio npoaykuuu. OcoOeHHOCTH pacueTa 3aTpar Ha MPOU3BOJACTBO U
peann3anuio NPpoaAYKINN B KOMIUIEKCHBIX TPOU3BOACTBaX. OCHOBHBIE TyTH CHUXKEHUS 3aTpaTr Ha
IPOM3BOJICTBO MpOoAyKIMHU. Jloxonel npeanpustus. [loHsTre npubbun U 10X0Aa MPEANPHUITHS,
MeTOJIbl MX pacuera. PeHTabenbHOCTb, €€ BUABI M METObl pacueTa. [lyTu noBbleHus TpruObLIN
U pEHTA0EIbHOCTH HA MPEANPUATHSIX.

3.2 Illenoobpazosanue u yenosas noaumuxa. lleHa Ha TPOAYKIHMIO W TIPUHIIMITHI
neHooOpa3zoBanus. Buasl nieH. CTpykTypa LeHbl, cucTeMa IieH. B3auMoCBsI3H 1IeH U U3JepiKeK.
[lenoBast monutuka. Pa3paboTka 11eHOBOW CTpaTeruu.

3.3 @unancogo-kpeoumHvle OMHOULEHUS NPEONPUAMULL U CUCEMA HA0200010MHCEHUSL.
[TonsiTue, coctaB u CTpyKTypa (uHaHcoB mnpeanpuatud. CymHOCTb, GQYHKIUMU U 3a7aud
¢unancos npeanpustus. CoOcTBeHHBIE U 3aeMHbIE (PMHAHCOBBIE pecypchl. bamaHc 10X010B U
pacxomoB. HamoroBas mnomutuka. I[lpwHIUnel HamorooOmoxeHus. Hamorm u  matexw,
YCTQHOBJICHHBIC 3aKOHO/ATEIIbCTBOM: BH[IbI, CTaBKH, OOBEKTHI HAJIOTOOOJIOKEHHS M CPOKU
yIUTaThl Hajora B OOJIKET.
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4. O0beM y4eOHOH JUCHHUILINHBI

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
O01mas Tpy10eMKOCTh IMCHUILITHHBI N0 Y4€0HOMY IJIAHY 4,0 144
AYIUTOpPHBIE 3aHATUS 32/36 32
Jlexruu (JIek) 16/36 16
[Mpaktuyeckue 3ansatus (I13) 16/36 16
CamocrosiTesibHasi padora (CP) 76/36 76
Buj uTOroBOoro KOHTpOJIsi: 3aUeT/IK3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«IIpaBoBenenue» (b1.B.0/1.2)

1. leau AMCUUILIMHBI - OBJAJCHHE OCHOBAaMH IIPABOBBIX 3HAHWU; (POPMHpPOBAHHE
MIPaBOBO KYJIbTYPbl aKTUBHOT'O, 3aKOHOIOCIYITHOTO TpaXAaHNHa.

2. B pe3yabtrare wu3yyeHMs JUCHUIUIMHBI O0y4yaloummiicsi 1O Mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oomekyapTypHbiMU (OK) komMneTeHuusiMu:

—  CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBBI MPABOBBIX 3HAHUW B PA3IUUYHBIX cdepax
nestensHocTH (OK-4).

3uamo:

—  OCHOBBI POCCHICKOM MTPAaBOBOM CUCTEMBI U POCCUICKOIO 3aKOHOJATENbCTBA, OCHOBBI
opranu3anui ¥ (QYHKIUOHUPOBAHMUS CYAEOHBIX M HMHBIX MPAaBONPUMEHUTEIbHBIX U
IIPAaBOOXPAHUTENBHBIX OPIaHOB;

— TpaBOBblE M HPABCTBEHHO-3TMYECKHME HOpPMBI B cdepe mnpodeccuoHanbHOM
JESTEIILHOCTH;

— IpaBOBBIE HOPMBI, PETYJIHPYIOLIUE OTHOUIEHHE YeJIOBEKa K 4YeJIOBEKY, OOIIECTBY,
OKpYKarollleil cpese;

— 1paBa M 003aHHOCTHU T'paKJaHNHA;

—  OCHOBBI TPYZOBOTO 3aKOHOJATEILCTBA,

—  OCHOBBI XO35IICTBEHHOI'O ITpaBa.

— IpaBOBBIE HOPMHI B chepe Oyaymieit npodeccrnoHaIbHOMN 1€ATEIbHOCTH.

Ymemns:

—  HCIIOJIB30BATh TUYECKHE U IIPABOBHIE HOPMBI, PETYIUPYIOLINE OTHOLIEHUE YEIOBEKa
K 4YeJIOBEKY, OOILIECTBY, OKpYXalolleil cpene, MCIOIb30BaTh IpaBa W CBOOOJBI YEIOBEKa U
rpakAaHUHA P pa3paboTKe COLUATIbHBIX MPOEKTOB;

—  HCIIOJIB30BATh U COCTABJIATH HOPMATHUBHBIE U IIPABOBBIE TOKYMEHTBI, OTHOCSIINECS K
npo¢eCCUOHATIBHON JESITeNbHOCTH, MPEeANPUHIMATh HE0O0XOAUMbIE MEpbl K BOCCTaHOBJIEHUIO
HapYyIICHHBIX PaB;

— peanM30BbIBaTh IMpaBa W CBOOOJBI YENOBEKA M TIpakJaHHMHA B Pa3IMYHBIX cdepax
KU3HEJEATEIBHOCTH.

Bnaoemu:

—  HaBbIKaMU IPUMEHEHHUS 3aKOHOAATEIbCTBA IIPU PELICHUH NTPAKTUYECKUX 3a/ad.

3. Kparkoe coaep:xanue JTUCUMIIIMHbI:

[TonssTue m mnpusHaku rocynapcrBa. Popmsl rocynapcrsa. DyHKIMHM TOCYIapCTBa.
[Tonsitue u npusHaku npasa. OCHOBHBIE NPABOBBIE CUCTEMbI COBPEMEHHOCTH. [loHsATHE U BUIBI
UCTOYHUKOB MpaBa. OmpenesieHne 3aKOHA M IOJ3aKOHHBIX aKTOB. [leficTBME HOpPMaTUBHBIX
MIPABOBBIX aKTOB BO BpeMeHHU. OOpaTHas cuia 3akoHa. [IoHsATHE MpaBOBBIX HOPM, UX CTPYKTYpa.
Cuctema mpaBa. YacTHoe W myOnw4HOE TpaBo. MarepuaibHOE W MPOIECCYaTbHOE IPaBo.
[TpaBooTHOLIEHNE: OOBEKT, CYOBEKT U CO/IepKaHue MTpaBooTHOMEHHH. FOpuanueckue GpaxTol.
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Koncturymust — ocHoBHo# 3akoH Poccuiickoit ®@enepanuu. denepaTuBHOE yCTPONUCTBO
P®. Cucrema rocynapCTBEHHBIX OpraHOB M NpUHIMN paszaeieHus Biacteii B PO. Ilonsarue
rpaxnaaHcTea. llpu3Hanue, coOnrofeHME, 3allUTa PABHBIX IPaB KEHIIMH M MYXYUH Kak
OCHOBHasi 00513aHHOCTh TOCYJIapCTBA.

[TonsTe M mpeaMeT agMUHUCTpaTUBHOTO HpaBa. OOmas xapakrepuctuka Kogexca PD
00 aJIMUHUCTPATUBHBIX MPABOHAPYLICHUSAX. AOMUHUCMPAMUGHbIE RPABOHADYUWIEHUA: TIOHATHE
U TNpU3HAKU. AOMUHUCMPAMUEHAA OMEEeMCmEeHHOCmY: TIOHATHE W NpuHUMIBL. [loHsTue,
MIPU3HAKYU U BUJbl aIMUHUCTPATUBHBIX HAKa3aHUM.

[TonsiTue M mpeaMET YroJOBHOIO IpaBa. YTIOJOBHAash OTBETCTBEHHOCTh: IIOHATHE,
OCHOBaHUE BO3HUKHOBeHUS. I[lonamue npecmynnenusn: npusHaku, crpykrypa. Cocras
npectymienusa. Coyuyactue B mnpecTymieHud. OOCTOATENbCTBa, MCKIIOUYAIOINE MPECTYIHOCTh
nesiHus. [lonsiTue, nenu v BUIBI HAKa3aHWUW. Yeonoenas omeemcmeennocms 3a cogepuienue
npecmynjienuil. YCIOBHOE OCYXJCHHE, OCBOOOXKICHHE OT YrOJOBHOW OTBETCTBEHHOCTH.
[IpenMeT U 00BEKT KPUMHHAIUCTUKUA. MeToasl M 3afaud KpUMUHAIHCTUKH. [loHsaTue
KPUMHHATACTHYECKOW — maeHTH(ukanmu. OOBEKTHI W BHIOBl  KPUMHUHAITUCTUYECKOH
uaentuduxanmu. KpuMmunanucruyeckas Texuuka. KppumuHanucTuueckasi TAKTHKA.

DKOJIOTUYECKOE MPaBO: MOHITHE, MPEAMET METOJ U UCTOYHMKHM HKOJIOTMYECKOTO IpaBa
P®. [lonsiTue, BUIbl U CTPYKTYypa SKOJOTMYECKHX IMPABOHAPYLUIEHUN, OTBETCTBEHHOCTh 33 UX
COBEpILICHHUE.

[Tonsitue uHpopmanuu. OTBETCTBEHHOCTh 3a HapyIICHHE 3aKOHOAATEIhCTBA O 3aIIHUTE
uHpopmanuu. [locynapcTBeHHass TaliHa: TIOHATHE, 3alllUTa, IPaBOBOE PpEryIUpOBaHUE
roCcy/1apCcTBEHHOU, ciyxeOHoM u wuHOW wuHbpopmanuu. KoundunennmansHas uHbopMaius:
MOHSITHE, BUBI U 3aIMTA. 3alIUTa IEPCOHAIbHBIX JAHHBIX TPakIaHUHA.

[lonsiTue, mnpeamMer W MeTOA TIpaxaaHckoro rmnpasa. [loHATHe TpaxAaHCKOTO
npaBoOTHOUIeHUs, ero  cnenuduka. CTpykTypa  TIpaXKIaHCKOTO  IPaBOOTHOIICHHUS.
[TpaBoseeciocOOHOCTh CYOBEKTOB IPaXKAAHCKOTO MPABOOTHOLICHUS. ['paxiaHe Kak CyObEeKThI
rpaxkaaHckoro npasa. Ou3nyeckue 1 IPUINIECKUE JINLA: TOHSATHE, IPU3HAKU, KJIaCCU(PUKALIKSL.
IOpunnueckue ¢aktel. IlpaBo cobctBeHHocTH. [loHsTHe aBTOpckoro mpaBa. IloHsTHE
naTteHTHoro mnpasa. [loHstue uHTemekTyanbHOM coOcTtBeHHOCTH (MC) M HCKIIOYMTENBHOTO
npaBa. Knaccuduxamms MC. Cucrema npaBoBOil oXpaHbl MHTEIIEKTYalbHOH COOCTBEHHOCTH,
ABTOPCKUX U MATEHTHBIX MPaB.

[TonsTHEe XO3sHiCTBEHHOTO (MIpEeINpUHUMATENbCKOr0) Mpasa. IIpeaMer X03sHCTBEHHOTO
(mpeAnpuHUMATENbCKOI0) MpaBa, MPU3HAKH, METOJbl NPaBOBOTO peryiaupoBaHusd. [loHsTue
XO35ICTBEHHO! U MPEAIPUHUMATENBCKON JESITEIBHOCTH.

[IpaBoBOE peryaupoBaHue CEMEMHBIX OTHOLIEHUH. 3aKI0YeHHe U MpeKpalieHue opaka.
[TpaBa u o6s13aHHOCTH poauTenei u aereil. AnumMeHTbl. @OpMBI BOCIIUTaHUS JE€TeH, OCTaBIIUXCS
0e3 morneyeHus: poAUTENeH.

[IpenMer u MeTOX TpPyZOBOro IipaBa. [pydoBOW JOrOBOp: IOHSTHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpems otasixa. Tpynossie criopsl. Jucuummaa Tpya.

ITonsiTue u ucroku koppynuuud. HopmaTtuBHOE omnpeneneHue koppynuuu. [IpuduHb
pacnpocTpaHeHusi koppyniuu. Hakasyemble n HeHaka3zyemble (opmbl koppynuuu. CKpbIThIE
(;marentHble) (opmbl Koppynuuu. DopMbl KOppyNUUHU-TIpECTyIICHUS. DPOpMbI KOPPYMHIHUHU-
npoctynka. PopMbl MOJUTHYECKOW Koppynuuu. HopmaTuBHBIE THpaBOBBIE aKThl B cdepe
npotuBoaelcTBUd  Koppynuuu. PenepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
MPOTUBOAECUCTBUN KOPPYIILIUNY.

4. O0beM yueOHOM QM CUMILIHHBI
Bunael yue6HOM paboThI B 3aueTHbIX B akanem.
CIMHUIIAX qyacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 YY4eOHOMY TUIAHY 3,0 108
AyANTOpPHBIE 3aHATHSA 32/36 32
Jlexruu (JIek) 16/36 16
[Mpaktuyeckue 3ansatus (I13) 16/36 16
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[Tpogomxenne TabIUIIbI

CamocrositesbHas padora (CP) 76/36 76
CaMoCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 76/36 96
Bu1 H”TOroBOro KOHTPOJISA: 3a4eT/IK3aMeH 3auer

AHHOTaN U padoyeil MPorpaMMsbl JUCHUILIHHBI

«Teopusi BeposiTHOCTEl 1 MaTeMaTH4eckas cratuctuka» (b1.B.0O/1.3)

1. Heablo DMCHUILUIMHBI SBIsIETCS (POPMUPOBAHUE y CTYAEHTOB CHCTEMBI OCHOBHBIX
MOHATUM, UCHOJIb3YEMbIX JJIA MMOCTPOCHUS BAXKHEHIIMX MaTeMaTHUYECKUX MOJENEH, U yMEHUs
HCIIOJIB30BaTh MaTEMAaTUYECKUE METO/IbI ISl OIIMCAHUS Pa3JIUYHBIX IIPOLIECCOB.

2.B pe3yabrare u3yYeHHs JUCHUIUVIMHBI oOyyawiuiicss 10 NporpamMme
0akajaBpHUaTa J0JIKeH:

Obnaoams crnenyromumu odmienpodeccuonanbbiMu komnetenuusmu (OI1K):

- CIIOCOOHOCTBIO  HCIOJIb30BAaTh  OCHOBHBIE  3aKOHbl ~ €CTECTBEHHOHAYYHBIX
TUCIUIUIMH B MpOo(ecCHOHANBHON NeATENbHOCTH, NPUMEHSATh METOAbl MaTeMaTHYeCKOTO
aHaJM3a U MOJICIIUPOBAHUS, TEOPETHYECKOTO U IKCIIepUMeHTaIbHOro uccienosanus (OI1K-2).

3namo:

- OCHOBBI TEOPHUH BEPOSATHOCTEN U MATEMAaTHYECKON CTaTUCTUKH;

- MAaT€MaTHYeCKUE TEOPUHM M METOABI, JIeKalue B OCHOBE IIOCTPOCHHUS
MaTeMaTUIeCKUX MOJICIICH;

— OCHOBBI IPUMEHEHHUSI MATEMaTHUYECKUX MOJIEIEH U METOJIOB.

Ymemn:

- BBIOMPAaTh MaTEeMaTHYECKHE METOJbl, NPUTOAHBIC JJS PEUICHHS KOHKPETHOM
3a/1a4u;

- WCIIOJb30BaTh MaTeMaTUYECKUE TOHATHS, METOAbl W MOJEHH JUIsl ONUCaHUs
pa3IMYHBIX IPOLECCOB;

- BBISIBIIATH MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, JIEKAIIME B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- MCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKON 00pabOTKH JaHHBIX;

- MPUMEHSTh MaTeMaTHUYECKHE 3HAHNUS Ha MEXIUCIIUIUINHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU  (yHIAMEHTAIbHBIX MaTeMAaTUYECKUX TEOpUA U  HaBBIKAMU
MCII0JIb30BaHUS MATEMATHYECKOT0 anmnapara;

- METOJIaMU CTaTUCTUYECKOW 00paboTKK MHPOpMaIUK.

3. Kparkoe coaep:kanue IHCHUNIHHBI:

1. Teopust BeposTHOcTel. CiydaliHble BETUYUHBI U UX 3aKOHBI PACTIPECICHHUS.

[Ipeamer Teopunm BeposiTHOCTel. CirydaitHbie cOObITHSA. [IpOTHBOIMONIOXKHBIE COOBITHS.
HezaBucumble coObiTusa. OtTHOcHUTenbHass uacToTa. Kiaccmueckoe M TeOMETpHUYEcKOoe
ONpENETICHUE BEPOSITHOCTH. OJIEMEHTApHAs TEOpPHUsl BEPOSATHOCTEH. MeTOIbl BBIUMCICHUS
BeposiTHOCTeH. IlpocTpaHcTBO  aneMeHTapHBIX  coObiTuil.  Kitaccumueckoe —ompenenenue
BEPOATHOCTH.  Anredpa  cOOBITUH: TeOpeMbl O  BEpPOATHOCTH  CyMMbl  COOBITHH,
IPOTHBOMNOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, OO0pa3yHOIIUX
MOJIHYIO TPyNIy. AKCHOMaTHYECKOe OmpeieieHre BepossTHOCTU. CTaTUCTUYECKOE OIpe/ieTieHHe
BEPOATHOCTH. YCIIOBHAsl BEPOSATHOCTb. TeOopeMbl O BEPOATHOCTH MPOU3BENEHUS 3aBHUCUMBIX U
He3aBUCUMBIX coObITHid. [lomHas BepositHOCTH. [loBTOpHBIE HcbITaHus. Popmyna bepHyu.
JloxanpHas u uHTErpansHas reopeMmsl Myaspa-Jlamaca. @opmyia Ilyaccona.

[TonsiTne cinydailHOW BeMWYUHBI. J[MCKpETHBIE W HENPEPBIBHBIE CIyYailHbIE BEIMYHMHBI.
3aKoH pacrpeseieHus ciydyailHoi BenmuunHbl. DYHKIHMS pacrpesiesieHus, €e CBOUCTBa, Irpaduk.
[TnoTHOCTH pacripenesieHus] HEMPEPHIBHON CIydyalHON BEIWYWHBI (IUIOTHOCTH BEPOSTHOCTH).
dopmyna Ui BEpPOSTHOCTH IIONAJAHUS HENPEPHIBHOM CIy4allHOM BEJIIMYMHBI B JIAHHBIN
WHTEpPBaJl, BBIPAKEHHBIM Yepe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPUUYECKUN CMBICT (DOPMYIIBI.
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bunommnanbHoe pacnpenenenue, pacnpenenenue Ilyaccona, paBHOMEpHOE pacIpeesieHue,
HOPMAaJIbHOE paclpeieieHue, SKCIIOHEHIMAIbHOE pacipeie/iCHuE.

2.MaremaTtuueckasi CTaTUCTHKA.

IIpeamer Maremarnueckod  cTaTUCTUKUA. (OCHOBHBIE 33Jaud  MaTEMaTUYECKOM
cTatucTukU. Bpibopounsnii Mmerton. Cratuctuyeckoe omucanue. Bpibopku. ['mcrorpamma u
nonuron yactor. Cratuctuueckas (dMnupuueckas) (GpyHkuus pacmpenesneHus. BriOopounble
XapaKTepUCTUKU W wux pacnpenencaus. CocrostenbHbie, 3(()EKTUBHBICE CMEIICHHBIE U
HECMELIEHHbIE OLICHKM MapamMeTpoB. CTaTUCTUYECKOE CpEeIHEe, CTATUCTHYECKass JUCIEPCHUS U
CTAaTUCTUYECKOE CPE/IHEE KBAPATUUHOE KaK TOUEUHBIE OLICHKH HEU3BECTHBIX: MATEMaTHYECKOTO
0’KMJIaHMSI, TUCIIEPCUH, CPEAHETrO KBAJIPATUYHOTO OTKJIOHEHUs. J[OBEpUTENbHBIE MHTEPBAIBI U
WHTEPBAIIbHBIC OLEHKU. JlOBEpUTEIIbHBIE OIICHKHM HEWU3BECTHOW BEPOSTHOCTU IO OOJBIIHM
BbIOOpKaM. JloBepuTenbHasi OlEHKa MAaTEMAaTHUYECKOTO OXKUAAHUS MPU HEU3BECTHON TUCIICPCUU.
JloBepuTenbHass OIICHKA CPEAHETr0 KBAJAPAaTUYHOTO OTKJIOHEHHS. TOYHBIE BBIOOPOYHBIC
pacnpenenenusi: Crtprogenta (t- pacnpexnenenue), Pumepa-Cuenekopa (F-pacnpenenenue),
Iupcona (y°-pacmpeneinenue). [IpoBepKa CTATHCTHYECKHX THIIOTE3. MaTeMaTHUCCKHE METObI
MIPOBEPKHU CTATUCTUUYECKUX TUIIOTE3. DIIEMEHTHI TEOPUU KOPPEIISIIIUH.

4.00beM yueOHOH THCHUILTUHBI

Bunst yueOHOI paboThI B 3auerHbIxX B akanem.
SIIMHHIAX gacax
OO0masi TPyA0eMKOCTh JUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AYIUTOpPHBIE 3aHATHUS 48/36 48
Jlexruu (JIek) 16/36 16
[MpakTrueckue 3austus (I13) 32/36 32
CamocrositeabHas pa6ora (CP) 60/36 60
By MTOroBOro KOHTpOJIsA: 3a4eT/IK3aMeH 3auer

AHHOTanus padoveil NPOrpaMmbl IUCHUIIIHHBI
«Haueprareabnasi reomerpusi» (b1.B.0/1.4)

1. Hean AuCOMILUIMHBI - TPUOOPETEHNE CTYIEHTAMU 3HaHUH B 00JIACTH HauepTaTeIbHOU
TEOMETPUM U WHXKEHEPHOM TpaduKu, OCBOCHHME OCHOBHBIX IIOJOKEHHUH pa3pabOTKu
MPOCKIMOHHBIX  YepTeKeW, MNPUMEHSEMbIX B  MHXEHEPHOW  MpakTUKE, pa3BUTHUE
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN, HEOOXOAMUMBIX B KOHCTPYKTOPCKOU padoTe.

2. B pe3yabTaTe M3y4YeHHS [MCUMILIMHBI O0y4amouUWiicd 1O MNporpamMme
0akajaBpuaTa q0JIKeH:

Osnadems cnenyromumu o0ekynbTypHbIME (OK) u obmenpodeccrnonansupiMu (OT1K)
KOMITETEHIIUSIMU:

- CIIOCOOHOCTRIO K caMoopraHu3anuu u camoobpasosanuto (OK-7);

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUILIINH B
MpoPECCHOHAIBHON ~ JCSITEIPHOCTH, TPUMEHSATh METOJbl MAaTeMaTHYeCKOrO0 aHajiu3a |
MO/JICITUPOBAHHSI, TEOPETUIECKOTO M IKCIIEpUMEHTaIBbHOTO nccnenoBanus (OITK-2).

3nams:

-OCHOBHBIE 3aKOHBI TE€OMETPUYECKOTO (HOPMUPOBAHUS, TOCTPOSHUS U B3aMMHOTO
MepPECEUCHHS] MOJICNICH TUIOCKOCTH M TIPOCTPAHCTBA, HEOOXOIUMBIE TSI BHITIOJIHEHUSI U YTCHUS
yepTekel KOHCTPYKIIUH, PEIIeHHE MO3UIIMOHHBIX, METPUUYECKUX 3a/a4, BHIIOJHEHUE Pa3BEPTOK
ITOBEPXHOCTEN;

- TpeuMylecTBa rpapuveckoro crocoba mpeacTaBieHus HHPopMaIy; rpaduyueckue
(bopMBbI, rpaMMaTHKY.

Ymems:

- BOCIPUHUMATh ONTUMAIBHOE COOTHOIIEHHE YacCTeil U IeJIOT0 Ha OCHOBE IrpapuuecKux
MoJielield, TPaKTUYECKH pPEANTM3yeMbIX B BHUJIE YEPTEXKEHW KOHKPETHBIX IMPOCTPAHCTBEHHBIX
00BEKTOB;
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- HUCTOJB30BaTh YEPTEK, TEXHUUECKUH PHCYHOK s Tpaduyeckoro mnpeacTaBICHUsS
TEXHUYECKUX PEUICHU;

- ucnonb3oBarh cranaaptbl ECK/I, KOHCTpYKTOPCKYIO0 JOKYMEHTAlUlo (4EpTEXHYIO U
TEKCTOBYIO) B IPOM3BO/ICTBEHHOM, TPOEKTHOMN M UCCIIE0BATENBCKOM paboTax.

Braoemu:

- OCHOBHBIMHU IOHATHSMH, CBSI3aHHBIMHU C Ipa)UyeCKUM IIPEJCTaBICHUEM MH(POPMALUU
rpadu4ecKuMU Croco0aMu pelIeHUsT METPHUYECKUX 3a7ad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
YyepTekax, METOJJaMH IIPOELIUPOBAHUS U U300paXKEHUs IPOCTPAHCTBEHHBIX (JOPM Ha IIIOCKOCTH
IIPOCKIUU.

3. Kpartkoe cogep:xaHue TUCUHMILIHHBI

IIpeamer HaueprarenbHON reomerpu. Bunbl npoenupoBanus. KOMIUIEKCHBIA 4epTex
TOYKM Ha 2 U 3 IUIOCKOCTH HpoeKiuil. CBsA3b CUCTEMBI IUIOCKOCTEH NPOEKUUN C CUCTEMOU
IIPSIMOYTOJIBHBIX KOOpAMHAT. KOMIUIEKCHBINM YepTex NpsAMOu. IIpsMble U IJIOCKOCTH, YaCTHOTO
nosiokeHus. OnpeneneHue HaTypaJbHOM BEJIMYMHBI OTpe3Ka. B3auMonpuHaaiae:KHOCTh TOUKH U
npsiMoil. [ 1aBHBIE TUHUU TUIOCKOCTU. B3amMmHoe pacnosioxkeHue AByX mpsiMbix. OmnpeneneHue
BUJUMOCTH Ha KOMIUIEKCHOM 4YepTexke. B3anMHoe pacrionoxeHue npsMoi U IJIOCKOCTH, ABYX
II0CKOCTEN. IlepneHauKyIsIpHOCTh IPSAMOM M IUIOCKOCTH, ABYX IPSMBIX, ABYX IUIOCKOCTEH.
Crioco6b1 mpeoOpazoBaHusi KOMIUIEKCHOTO uepTexa. Crocod BpalleHUsl BOKPYT IPOESLUPYIOIINX
npsimbix. Crioco0 BpallleHusi BOKpPYr mnpsiMoil ypoBHS. IlnockonapasuienbHoe mepeMelleHue.
Crioco6 3ameHbl IuIOcKocTe mnpoekiuil. OCHOBHBIE 33ayM, pellaeMble CHOCOOOM 3aMEHbI
iockocteit nmpoekuuid. Kpussle muauu u noBepxHocti. OOpa3oBaHue, 3ajaHie U H300pakeHue
noBepxHocTel. [loBepxHOCTM BpalleHus: KOHYyC, cdepa, UHMIMHIp, TOp. llepeceuenue
IIOBEPXHOCTU C IUIOCKOCTBIO. llepeceuenne mnoBepxHocTn ¢ JsmHUEd. IlepeceyeHue
noBepxHocrted. Merox cekymmx miuockocredl. Ilepeceyenne moBepxHocTen.  Meton
KOHIEHTpUYeckux cdep. MeTton KoHIeHTpudeckux cdep. MeTon sKcHeHTpUyYeckux cdep.
AKCOHOMETPUYECKHUE MPOCKIUH.

4.00beM yueOHOH THCHUITUHBI

Bunpsl yaeOHOM paboTh B 3auerHbIX B akanem.
eIMHUIIAX qacax
O01as Tpya10eMKOCTh JMCHUILTHHBI 110 Y4eOHOMY IJIAHY 4,0 144
AYIUTOpPHBIE 3aHATUS 48/36 48
Jlexru (JIek) 16/36 16
[Tpaktnyeckue 3anstus (I13) 24/36 24
JlaboparopHsie 3ansTus (J1a0) 8/36 8
CamocrositeibHas padora (CP) 96/36 96
Bua HTOroBOro KOHTPOJIA: 3a4eT/IK3aMeH 3auer ¢
OLICHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«MarepuaJsioBeenue u 3ammra ot koppozun» (b1.B.O/1.5)

1. Ileab AMCHMIINHBI:

- mpuoOpeTeHne CTyJAeHTaMU 3HaHWH, HEOOXOIUMBIX NIJIi CAMOCTOSITEILHOTO PEIICHHS
BOIIPOCOB, CBSI3aHHBIX C BBIOOPOM MaTEpHUasoB JUIsi 000PYAOBAHUS XUMHUECKUX MPOU3BOJICTB C
Y4E€TOM YCJIOBHM JKCIUTyaTalllid, a TAKXKe C MO3UIMA YHEPro- U pecypcocOepekeHus U OXpaHbl
OKPYXKaroIlEe Cpebl.

- monydeHne HHPOpPMAMU O (PU3MYECKOW CYITHOCTH SBJICHUN, MPOUCXOMSAININX B
MaTepuanax, UCTIOJIb3YeMbIX B XUMUYECKOU TEXHOJIOTHH, HE)TEXUMUU U OMOTEXHOJIOTHH;

- YCTAHOBJICHUE 3aBUCUMOCTH MEXAY COCTaBOM, CTPOCHHEM M CBOMCTBAMHU MaTEpHUAJIOB,
UCTIONIE3YEMBIX B XUMUYECKOW TEXHOJIOTHH, HeTEXUMHUH U OMOTEXHOJIOTHH;

- W3YYCHHE TEOPHUU W TMPAKTUKU PA3JTUYHBIX CIOCOOOB YIPOYHEHHUS MaTepHasOB,
00ecreYnBarOIINX BBICOKYIO HAJEKHOCTh M JIOJTOBEYHOCTh JETANel MalluH, MHCTPYMEHTa U
JIPYTUX U3IETUM;
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- U3y4€HUE OCHOBHBIX I'DYNI MaTepUaAOB, UCHOJIb3YEMBIX B XHUMUUYECKOM TEXHOJIOTHH,
He(TEXUMHUU U OMOTEXHOJIOTUH, MX CBOMCTB M 00JaCTel MPUMEHEHHUS.

2. B pesyabrare wu3y4yeHusi AMCUMIUIMHBI O0y4Yalluiicd N0 Hporpamme
OakajiaBpuaTa [10JI2KeH:

Obnaoams cnenyromumu odbmenpodeccnonansubivu (OITK) u mpodeccrnonaabHBIMU
(ITK) xoMITeTeHIIUSIMHU:

- CIIOCOOHOCTBIO MCHOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILIMH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOAbl MaTeMaTUYecKoro aHajiu3a |
MOJICTTUPOBAHHS, TEOPETUIECKOTO M AKCIIepUMeHTanbHOoro uccienaoBanus (OI1K-2);

- CHOCOOHOCTBIO YYacTBOBATh B COBEPILIEHCTBOBAHMM TEXHOJIOTHMUYECKHUX MPOIIECCOB C
MO3HILIMN PHEPro- U pecypcocOepekeH s, MUHIMU3ALUU BO3ICHCTBHS HA OKPYXKAIOIIYIO CpEIy
(IIK-2);

- CIIOCOOHOCTBIO HUCIT0JIb30BaTh HOPMAaTUBHBIE JOKYMEHTHI 10 KaUeCTBY, CTaHAapTU3aLUN
U cepTuduKanuu mpoaykros u usaenuit (ITK-4);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHHYECKHE pEIIeHUS Npu pa3padoTke
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTUHU, HAMPABICHHbBIE
Ha MUHHMU3AIIMIO aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha OKpyxkatomryto cpeny (I1K-5).

3namo:

- KJIaccu(pUKaIUIO, CTPYKTYPY, COCTaB U CBOWCTBA MAaTEPUAJIOB,;

- MapKUPOBKY MaTEpUAJIOB [0 POCCUMCKUM U MEXIyHAPOJHBIM CTaHJapTaM;

— OCHOBBI KOPPO3HH METAJIOB, IPUHITUIIBI U METOBI 3aIIUTHI OT KOPPO3UH;

— MPUMEHEHHE MaTepHajioB C TMO3MIMIA HEPro- M pecypcocOepekeHus MpU UX
nepepaboTKe;

- OCHOBHbIE KOHCTPYKIIMOHHBIE U (DYHKIIMOHAJIbHBIE MaTepuaibl, IPUMEHSIEMbIE B
XUMHYECKON TEXHOJIOTUU , HEPTEXUMUU U OMOTEXHOJIOTHH.

Ymemn:

- AHAIN3UPOBATh PU3UKO-XUMUYECKUE U MEXaHUUYECKUE CBOWCTBAa MaTepUalioB, UX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTUYHOCTB;

- paloHaIbHO  TMOA00paTh  KOHCTPYKLIMOHHBIA — Marepual Al XHUMHKO-
TEXHOJIOTHYECKOI0 TMpollecca € YYETOM METOAOB 3alIMTHl OT BO3MOYKHOTO BO3JIEHCTBUSA
TEXHOJIOTMYECKOU CpEebl.

Braoems:

- MPOCTEHIIMMHU OTIepalsIMU OIIPEIEICHHSI CBOMCTB MaTepHaoB.

3. Kparkoe coaep:kanue THCHUTIIAHBI

MarepuanoBeieHue Kak Hayka: LI€Jd, 3aJadyd M 3HAu€HUe JUCUUIUIMHBI. 3HaueHue
MaTepUajoB B Pa3BUTHM XUMHKO-TEXHOJOTMYECKHX MPOLECCOB C IMO3ULUN DBHEpPro- u
pecypcocOepexeHusi, MUHIMU3AIMK BO3JIEHCTBUS Ha OKPY>KAIOLIYIO CPENYy.

OcCHOBHBIE TOHATHSI O CTPOEHUHU, CTPYKTypE€ U CBOMCTBaX MarepuayloB. MeTozsl
U3YYEHHUS CTPYKTYpPbI U CBOMCTB MaTepUaOB.

PU3NKO-XUMHUYECKUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI TeopuH CIIaBOB. JlMarpaMMbl COCTOSIHUS CIIJIaBOB. TepMUHBI U ONpeAeIeHUs.
Jlnarpammbl — «cOCTaB-CBOWCTBO». Pa30BbIl COCTAB CIIABOB. 3aBUCUMOCTh MEX]ly CBOWCTBaMU
CILJIABOB M TUIIOM Juarpammbl coctosiaus. [Tpasuno H.C. Kypnakosa.

Mertannnueckue MaTepuabl.

XKenezo u crnaBbl Ha ero ocHoBe. CTajM U YyT'YHBI, UX CBOMCTBA, 00J1aCTh IPUMEHEHUS,
MapKUpPOBKA.

JluarpaMmbl  COCTOSIHUSL JKelle30-IIeMeHTHT. KoMIOHEHTh, (a3bl M CTPYKTYpHBIE
COCTaBJISIFOLIUE CTajeil U OeNIbIX YYTyHOB.

Bnusaue Tepmuueckoii oOpabOTKM Ha MeXaHWYecKue cBoiicTBa craiu. dusmueckue
OCHOBBI XUMHUKO-TEPMHUYECKON 00pabOTKH.

[[BeTHBIC METAIIBI U CILIABBI HAa MX OCHOBe. OOIIas XapakTepUCTUKA U Kiaccuukarms
CILIaBOB.
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OcHOBBI KOppO3uK METAIIOB. [IpUHIIUIIBI U METOIBI 3aLUTHI OT KOPPO3HH.

XuMHu4ueckass KOppo3us. OIEKTpoxumuueckas Kopposus. Koppo3us wmeramioB B
YCIOBUSAX  TEXHOJOTMYECKMX Cpel XHMMHUYECKUX Ipou3BoJACTB. Koppo3moHHOCTOMKHE
METaJUIMYECKUE MaTEPHUAIIBI.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX cO€AMHEHUNH. OCHOBHBIE PAa3HOBUIHOCTH
MIPOMBILIUIEHHBIX TIOJMMEPOB U IJIACTMACC.

Pe3unbl 0011ero Ha3HaueHUs, CIICIMATIBHBIC PE3UHBI B 00JIACTH UX IPUMEHEHHUSL.

Jlakokpacounsie matepuanbl (JIKM). Ocnoubie Buabl JIKM. Kpacku, aku, rpyHTOBKa,
LIMATIEBKA.

Kepamnueckue marepuanbl. KOHCTpyKIMOHHAs, MHCTPYMEHTAJbHAs W TEXHUYECKas
kepamuka. Heopranmueckoe crekio. Knaccudukanus cTekon MO Ha3HA4YeHUIO W o0jacTu
npumenenus. Cutauisl. ['padut. Acbect. CBoiicTBa U 00JaCTH TPUMEHEHUS.

CmazouHble Macia, IVIACTUYECKUE CMAa3KH, TBEPJIblE CMa30uHble MaTepuanbl. CMa304HO-
OXJIAXKAAKOUIUE )KUIKOCTH.

J[peBecHble MaTepraisbl.

Komnosummonnsie wmarepuansl (KM). OOmas xapakTepuCTHKa KOMIIO3HIIMOHHBIX
marepuasioB.  [lucnepcHo-ynpouennsle KM,  cnoucteie KM,  BosokHucteie  KM.
KomMno3uimonnsle Marepuanabl Ha METAUIMYECKOW M HemeTtanueckod ocHoBe. CAII
(crieyueHHBIE ~ ANIOMUHHUEBBIE TMOpouIKM). Kepamuueckue KOMIIO3ULMOHHBIE MaTEpUAIBbL.
['uOpuHbIe KOMIIO3UIITMOHHBIE MaTEPHAIIBI.

OKOHOMHUYECKH 000CHOBaHHbBIN BIOOp MaTEpUAOB JUIsl KOHKPETHBIX LIeJIeH.

Bb160p KOHCTPYKIIMOHHBIX MaTepuUajoB Jjsi 000pyHOBaHUs MPOU3BOJCTB XMMHUYECKOM
OPOMBIIIICHHOCTH, HEPTEXUMHH H  OHOTEXHOJIOTHH.  OKOJOTMYECKHE, DHEpPro- H
pecypcocOeperaromiye aclekTbl MaTepHaIOBEACHHSI U 3alIUThl METAILJIOB OT KOPPO3HH.

4.00beM yueOHOH TUCHUIITUHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akanem.
eIMHUIIAX Jacax
OO01mas TpyA0eMKOCTh THCHHUIIIMHBI 110 Y4eOHOMY IJIaHY 3,0 108
AyIUTOpHBIE 3aHATUS 48/36 48
Jlextuu (JIek) 32/36 32
[Mpaktuyeckue 3ausatus (I13) 16/36 16
CamocrositetbHasi padora (CP) 60/36 60
Pedepar 40/36 40
CaMOCTOATEIbHOC U3YYCHHE PA3/ICIIOB TUCITUTITHHBI 20/36 20
Buja uTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH 3ager

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIHHBI
«MopaenupoBaHue XUMHKO-TEXHOJI0rH4YecKux npoueccos» (b1.B.O/1.6)

1. Heab AuMCUMIUIMHBI - TOJIyY€HUE CTyJeHTaMH-OakaiaBpaMy 3HAHUUW B oOjacTu
KOMIIBIOTEPHOT'O MOJIEIMPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX IPOLECCOB € IPUMEHEHUEM
COBPEMEHHBIX CHCTEM KOMIIbIOTEpHOM MaTemaTtuku, B yactHocthu MATLAB u VBA, a takxe
NpHOOpEeTEeHNE HMHU MPAKTUYECKUX HABBIKOB Pa3paOOTKU JaHHBIX KOMIBIOTEPHBIX MOJENEH C
OJIHOBPEMEHHBIM pEelICHHEM 3aJ1a4 CTPYKTYPHON U MapaMeTpUuyecKol HAeHTU(PUKALIUY.

2.B pe3yabTare oCBOeHHUS] JAUCHHUILVIMHBI oOydamommiics 10 mporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams cnenyromumu npodeccuaHanbHbIMI kKommereHiusamu (11K):

- CIOCOOHOCTBIO Y4YacTBOBaTh B COBEPIICHCTBOBAHMHM TEXHOJIOTMYECKUX IIPOIECCOB

C TMO3UIMHA BHEPro- U pecypcocOepexeHrss, MUHUMHU3ALUN BO3JCHCTBUS HA OKPYXKAIOIIYIO
cpeny (ITIK-2);
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- CIIOCOOHOCTBIO TIPUMEHSTh COBPEMEHHBIC METOJBI HCCIICIOBAHUS TEXHOJIOTHYCCKHX
MPOILECCOB W MPUPOAHBIX CpPEIl, HCIOJIL30BAaTh KOMITBIOTEPHBIC CpPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

- CIIOCOOHOCTHIO  IJIAHUPOBATh  JKCICPUMEHTAIBHBIC  HCCICIOBAaHUS, TIOJIYyYaTh,
obOpabaTbIBaTh U aHAJTU3UPOBATh MMOJydeHHbIE pe3yiabTarhl (ITK-15);

- CIOCOOHOCTBIO MOJAETHPOBATh JHEPTO-U pecypcocOeperarone Mporecchl B
npomsbituiearoctr (ITK-16).

3nams:
- METOJbI IOCTPOCHHS SMIUPHUYCCKUX (BEPOSATHOCTHO-CTATHCTUYCCKUX) U (PH3UKO-
XUMHUYECKHX (TEOPETUYECKUX) MOJENEH XWMHUKO-TEXHOJIOTHYECKUX TPOIIECCOB; METOJIBI

UISHTU(UKAIIMM MaTEMaTHYECKUX OINHMCAaHUN TEXHOJOTHYECKUX IPOILIECCOB HAa OCHOBE
AKCIIEPUMEHTAIBHBIX JTAHHBIX; METOJBl ONTUMHU3AINHA XUMHKO-TEXHOJOTUYECKIX MPOIECCOB C
MPUMEHEHHUEM SMITUPUICCKUX U/UIN HU3HKO-XUMHIECKUX MOJICIICH;

Ymems:

- NPHUMEHATh W3BECTHBIC METOJbl BBIYUCIUTEIBHON MaTEMaTUKH M MaTeMaTHYCCKOMN
CTAaTHCTUKH JUISl PEIICHHWS KOHKPETHBIX 3aJad pacdyera, MOJCIHPOBAHUS, HICHTU(PUKAIUU |
ONTUMM3AIMU TIPU HUCCIECIOBAHUH, MPOCKTHUPOBAHUHM U YIPABICHHUH MPOLIECCAMU XUMUYECKOU
TEXHOJIOTMH, a TakKKe YMETh HCIIOJIb30BaTh B CBOCH TMPAKTHUECKOH IEATCIBHOCTH IS
JIOCTYDKCHHS THX 11eJIeH N3BECTHBIC MAKEThI MPUKIIAIHBIX ITPOTPAMM.

Brnaoemy:

- METOJaMU MaTeMaTH4eCKOW CTAaTUCTHKHU Ui 0OpaOOTKH pe3ydbTaTOB aKTUBHBIX U
MACCUBHBIX YKCIIEPUMEHTOB, a TAK)KE€ METOJaMH BBIYUCIUTEIHLHOW MAaTEeMATHUKH IS pa3paboTKu
U peajn3alii Ha KOMITBIOTEPAaX aJIf'OPUTMOB MOJICTUPOBAHMS, UACHTU(UKAIIUN U ONITUMHU3AIUN
XUMHUKO-TEXHOJIOTUIECKHIX TIPOIECCOB.

3. Kparkoe conep:kanue IMCIUNIHHBI:

3.1. OCHOBHBIE NPUHILIMIBI KOMIIBIOTEPHOTO MOJIETUPOBAHUS XUMHKO-TEXHOJIOTUYECKUX
nporeccoB (XTII). MaremaTnueckue SMIUPUYECKHE U MaTeMaTHYeCKue (U3UKO-XUMUUYECKUE
MOJEIM M KOMIBIOTEPHOE MoOJAenupoBaHue. JleTepMHUHUPOBAHHBIE U  BEPOSITHOCTHBIE
MaTemaTuyeckue Mojaenu. [IpuMeHeHrne MeTo10J10rMM CUCTEMHOTO aHaJIM3a JJIsl pellIeHus 3a/1a4
MojaenupoBaHusa. lIpuMeHeHHe NpUHIUIA «UEPHOIO  SIIMKa» NP  MaTEeMaTUYECKOM
MOJICIUPOBAHUU. ABTOMATU3UPOBAHHBIE CUCTEMBI MpUKIaAHON nHpopMmaTuku. Mepapxuueckas
CTPYKTypa XUMHYECKHX TPOU3BOJACTB M HUX MaTeMaTHdyeckux wmoaenel. llpumenenue
KOMITHIOTEPHBIX MOJIEJIE XMMHYECKHUX TPOIIECCOB [JIsi aHajiu3a, ONTUMHU3AIMK M CHUHTE3a
XUMHUKO-TEXHOJIOTUUECKUX CHUCTEM. (OCHOBHBIE MPUEMbl MAaTEMaTUYECKOIO MOJIETUPOBAHUS:
AMIUPUYECKUHN, CTPYKTYPHBIA ((PU3UKO-XUMHUECKUI) U KOMOWHHUPOBAHHBIN (TEOPETUUECKHUIN).
[TocTpoeHue craTuueckux U AMHAMUYECKUX Mojenel. Pemenune npsimbix 3aaad. [IpoexTHbIN u
MMOBEPOYHBIN (OIEHOYHBIN) pacueT mporieccoB. Pemenue oOpaTHbix 3a1ad. [lapamerpudeckas u
CTPYKTypHasi HJEHTU(QUKALUSA MATeMaTUYeCKUX MOJIeNeid. YCTaHOBJIICHHE aJIeKBaTHOCTH
MaremaTuyeckux  mognened. Crparerdss THPOBENECHUS  PACUETHBIX  MCCIEAOBAHUM U
KOMITBIOTEPHOTO MOJIETTUPOBAHUS PEATIbHBIX MPOIECCOB.

3.2 IloctpoeHne SMOUPUYECKUX MOJIEIICH:

@opMynMpoBKa 3a7auM aANMPOKCUMALIMM JAHHBIX JJI OMHCAHUS 3KCIEPUMEHTATbHBIX
3aBUCUMOCTEN M TIOJIy4EHHMsS OMIMPHUYECKMX MOJENEH MpoueccoB. Buael Kpurepues
anmnpokcuManuu. Kpurepuii  MeTola  HaMMEHbBIIHX KBazpaToB. Pemenue 3amaun
alMpoOKCUMAIIMKM JUIsl HEJIWMHEWHBIX W JIMHEWHBIX [0 TMapaMeTpaMm Mojeneil. Marpuunas
dbopMyTUpOBKa 3a7a4d ANMPOKCHUMAIMHA. AHAJIUTHYECKUNA W aNTOPUTMUYECKUN TOIXOIBI IS
pelieHus 3aJayd anmnpoKCHUMAaluu Ui JUHEHHBIX W JIMHEAPU30BaHHBIX MOJENIEH METOJI0M
HAaMMEHBIIIUX KBaJIPaTOB.
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3aKOH HOPMAaJbHOTO paclpeiesieHus s BEKTOPHBIX CIy4alHbIX  BEJIMYMHBI H
ONpPECIICHNE UX YHUCIIOBBIX XAPAaKTEPUCTHK. MaremMaTH4ecKoe OXKMIAaHUE M JUCIEPCHs Il
BEKTOPHBIX CIIy4alHbIX BEIWYMH. JIUCIEPCUOHHBIA WM KOPPEIALMOHHBIN aHanu3. IlonsaTus
JUCIIEPCUM  BOCHPOM3BOAUMOCTH M aJEKBATHOCTH, a TAaKKE OCTaTOYHOW JUCIEPCHH.
Omnpenenenre BBHIOOPOYHBIX KOAPPHUIMEHTOB KOPPEIALUU U KOA(PPHUIHEHTa MHOXKECTBEHHOMH
koppensauuu. CTaTUCTUYECKUH MOAXOA K ONpPEAENCHMIO OIIMOOK M IOrpemiHocTed B
AKCIIEPUMEHTAIbHBIX TOUKAX U3MEPEHUI.

PerpeccroHHbI U KOPPEIALMOHHBIN aHAIU3 JUIsl MOCTPOCHHS 3SMIUPUUYECKUX MOJIEIEH
Ha OCHOBE JaHHBIX IACCUBHOrO 3KcrepuMeHTa. lloHsaTus (yHKUMM OTKIMKA W (AKTOPOB.
OcHOBHBIE ONYLICHUS PErPECCMOHHOIO M KOPPEISIMOHHOIO aHanusa. Kpurepunm npoBepku
OJTHOPOJHOCTH aucnepcuil. BpiOop Buaa ypaBHEHHMH perpeccu, a TaKKe OIpeAeieHHe
KO3(DQULMEHTOB perpeccud U HUX 3HAYUMOCTH C MCIOJb30BaHMEeM Kputepusi CTbhIOJEHTA.
[Iponienypa  MCKIIOYEHUS  HE3HAUMMBbIX  Kodd¢uiueHtoB  perpeccuu.  Ompenenenue
aZIcKBaTHOCTHU PErPECCUOHHBIX MOJEIIEH ¢ MOMOILBI0 kputepus dumepa.

OCHOBHBIE MOJIOKEHUSI TEOPUH IIJIAHUPOBAaHUS dKcnepuMeHTOB (I): momHbIN (GakTOpHBIH
skcnepuMeHT (IIPD) u obpaboTka ero pes3ynabTaroB. ONTHUMajbHBIE CBOHCTBA MAaTpHUIIbI
IUIAHUPOBaHMUSI M CBOMCTBO OpTOroHanbHOCTU. OmnpezneneHue Kod(p(UIMEHTOB MOAENeH, X
3HAYMMOCTH M NPOBEpKa aJEKBaTHOCTU ypaBHEHHs perpeccuu. CBoicTBO poraTabenbHOCTH
HOJHOTO ()aKTOPHOT'O 3KCIIEPUMEHTA.

OcHOBHbBIE TIOJNIOKEHHSI TEOPUM IIaHUpoBaHUS dSKcrepuMmeHTOB (II): opToronanpHbIH
HneHTpanbHbIA KoMro3unoHHbid mwian (OLKII) sxcriepuMeHTOB 1 00padOTKa €ro pe3yabTaToB.
ObecneueHne OpTOroHAIbHOCTH MAaTpPHULIbI IUTAHUPOBAHMS U OIPEJIETICHUE BEIMUMHBI 3BE31HOTO
wieda. Omnpenenenue KOdIPQPHUIMEHTOB MOJIETH, MX 3HAYMMOCTH W OIICHKAa aJIeKBaTHOCTH
ypaBHEHHUs perpeccuu. PacueTHoe BbIYMCIIEHUE KOOPAUHAT TOUKH ONTUMYMa (3KCTpEMyMa).

OnTumu3zanusi SKCIEPUMEHTAIbHBIX HCCIEJOBAHUM C NpUMEHEeHHeM Meroja bokca-
Bunbcona. OcHOBHBIE TOJIXOJbl K ONTHUMM3AIMH OSKCIEPUMEHTAIBHBIX HCCIIEOBAHUM.
OKCNepUMEHTAIbHO-CTAaTUCTUUECKU MeTof. CTparerust ABMKEHHUS K ONTHUMYMY II€JIEeBOM
¢byHkMM (QyHKIMM ~ OTKIMKA) TpaJueHTHBIM MeTojaoM. Kpurepunm AOCTHKEHUS «I10YTH
CTallMIOHApPHOM 00JacTU» U METOJIbl YTOUHEHHS MOJIOKEHHUSI ONTUMAIBHON TOUYKU B (PaKTOPHOM
IIPOCTPAHCTBE.

3.3. Iloctpoenune GU3NKO-XUMHUECKUX MOJIEIICH:

Oranbl MaTeMaTH4ecKoro MojenupoBaHus. @DopMyaMpoBKa THIOTE3, MOCTPOSHHE
MaTeMaTHYECKOTO OTHMCaHUs, pa3padoTKa MOJEIUPYIOIIET0 aIroOpuT™Ma, IIPOBEPKa aIeKBaTHOCTH
MOJIETTM W WISHTU(UKAIMS WX I[MapaMeTpOB, pacueTHbIe HCCIEAOBAHUS (BBIYMCIUTEIBHBIN
HKCIIEPUMEHT).

CocraBieHne CUCTEM ypaBHEHHMI MaTeMaTHYeCKOTO OMMCaHMs MPOIECCOB U pa3paboTKa
(BBIOOp) aNrOpUTMOB WX PpEIICHHs. bIOYHBI NPUHIMI TOCTPOEHUS CTPYKTYPHBIX
MaTteMaTHueckux mojeneil. O0001meHHoe onucaHue ABWKEHHs MOTOKOB (a3 B ammaparax ¢
IIOMOIIIBIO THAPOANHAMUNYCCKUX MO)IeHefl, YUYUTBIBAIOIIUX COCPEAOTOYCHHBIC n
pacripe/ie/ieHHble MCTOYHHKHM BEIIeCTBA W SHEpruu (TeruioTsl). JlokalbHble MHTEHCHMBHOCTHU
HCTOYHHUKOB BC€HICCTBA MW TCINIOTBI B IIOTOKAX, COOTBETCTBYIOIIHME Pa3IMYHbIM (1)I/I?>I/IKO-
XUMHUYECKHX mporieccaM. OCHOBHBIE THIBI yYpaBHEHUN MaTEeMAaTHYECKOTO OMHCAHHS XUMHUKO-
TEXHOJIOTUYECKUX NPOIECCOB — KOHEYHble, OOBIKHOBEHHbIE au(pdepeHnnanbuple U
muddepeHIManbHbIe YpaBHEHUS B YACTHBIX TPOU3BOIHBIX.

MaremaTrueckoe MOJEIHPOBAHUE CTAIMOHAPHBIX W JUHAMHYECKHX PEKHUMOB
TUIPABIMYECKUX MPOILIECCOB B TPYOONIPOBOIHBIX CHCTEMaX, Ii1o0aibHbIe U JEKOMIIO3UIIMOHHBIE
MCTOJbl PCIICHHUA CHUCTEM HEJIMHEUHBIX ypaBHeHHfI, a TakKXE€ ABHBIC U HCIBHBIC MCTOIAbI
YHCIIEHHOTO PEIIeHUsl CUCTeM OOBIKHOBEHHBIX nu(depeHmanbubix ypaBHeHuil. CocraBieHue
YpaBHEHHMII MaTEeMaTH4YEeCKOro omnucaHus mnporuecca. [loctpoeHne MHOOPMAIIMOHHBIX MAaTpPHUIL
MaTeMaTUYeCKUX Mojeeil ayis BbIOOpa OOLIEro airopuTtMa pemieHus — MOAEIUPYIOLIEro
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anroput™a.  Peanmzamusi  alrOPUTMOB  peIICHHS]  HENMMHEHHBIX W OOBIKHOBEHHBIX
nuddepeHraIbHBIX ypaBHeHUH. Onucanue cranmuoHapHbiX pexkumoB XTII ¢ mpumeHeHHEM
CUCTEM JIMHEWHBIX W HEIMHEWHBIX ypaBHEHUH. VTepalnMOHHBIE QJITOPUTMBI PELICHUS.
[Ipumenenue MeTonoB MpocThix uTepauuid u HproToHa-Padcona ans mosyueHus pelieHus.
[TpoGiieMa cX0IMMOCTH Hpolecca peuieHus. J{eKOMIIO3UIIMOHHBII METOJl PEIIEHUsl CIOKHBIX
CUCTeM KOHEYHbIX YypaBHeHUH. [locTpoeHune uH-QOpPMAIIMOHHON MAaTpUlbl i1 BbIOOpa
ONTUMAJILHOTO AITOPUTMA pelieHus 3aaa4n. [lonsaTre xectkocTu cucteM auddepeHInaIbHbIX
YpaBHEHUHW W KPUTEPUU KECTKOCTH. SIBHBIC (OBICTpBIC) M HESABHBIC (MEIJICHHBIC) METObI
pemienus. Meroasl mepBoro (Metos Ditiepa), BToporo ( MOIuUIIMPOBAHHBIE METOIBI Diiiepa)
u yetBeproro nopsaka ( Meron Pynre-Kyrra). OnieHka TOUHOCTH METOAOB — OIIMOOK YCEUEHHS.
[lepexomgnble oOmMOKM W  OMMOKKM OKPYIJICHHS TPH  YHUCICHHOM  HMHTETPUPOBAHHU
mubdepeHManbHbIX  ypaBHeHUH. CrocoObl o0ecreueHusi CXOJUMOCTH pELIEHHUs 3ajjayu.
[IpuMeHeHHEe HESBHBIX METOJOB /IS PEHICHHS JKECTKHX CUCTeM AuQdepeHIIHaTbHBIX
ypaBHeHui. OnpeneneHus mara UHTETpUPOBAHMS UTEPAllMOHHBIM MeTooM. MetonoB Kpanka-
Huxonbcona (MeTon Tpanenui).

Marematrnueckoe MOAECIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IPOLIECCOB TEILIONEPEIaun
B IUIACTUHYATHIX M 3MEEBUKOBBIX TEIJIOOOMEHHUKAX. MaTeMaTHuecKoe OMMCAHUE IPOLIECCOB C
NPUMEHEHHEM MOJeNiell HIealbHOTO CMEIIeHUS W BbITeCHeHHs. Bpibop u rpaduueckoe
IIPEJICTaBICHUE AITOPUTMOB pelieHus. [IpuMeHeHrne cTaHIapTHBIX METOJ0B BBIYMCIUTEIbHON
MaTE€MaTUKH JJIs PELICHUS 3a1a4.

MaremaTnueckoe MOJIETMPOBAHNE CTALMOHAPHBIX PEKUMOB IMPOIIECCOB TEILJIONEPEAAYN
B IPSIMOTOYHBIX M MPOTUBOTOYHBIX TPYOUATHIX TEMIOOOMEHHUKOB, pelieHue 3agaun Komu u
KpaeBOM 3a/1a4 TIPU UHTETPUPOBAHUU CHCTEM OOBIKHOBEHHBIX JU(PepeHITNATBHBIX YPaBHCHUN.
MareMaTnyeckoe OmMCaHUE IPOLIECCOB C MPUMEHEHHEM MOJENEH HICalIbHOIO BBITECHEHUS.
Pemenne 3amaun Komm m kpaeBoil 3amaun. lIpencraBieHne alropuTMoOB BBIYMCICHHM B BHJE
WH(OPMAIIMOHHONW MAaTpHUIIbl CUCTEMBbl YPaBHEHHUN MaTeMaTUYECKOTO OMHCAHMs U OJOK-cXeM
pacueroB. Maremarnyeckoe onucanue XTIl ¢ mnpuMeHeHueM cHUCTeM OOBIKHOBEHHBIX
muddepeHIManbHBIX ypaBHeHMH. OmrcaHne OOBEKTOB C paclpeeIieHHBIMH B TPOCTPAHCTBE
napamerpamMu. GOpMyJIHMPOBKA HAYAJIbHBIX M KPAeBbIX YCJIOBUU 3ajad pemeHus. YHCIeHHBI
anroput™m l-ro mopsiaka s pemieHust 3agaun Komm. MeTon «pucTpenkum» A penieHust
KpaeBOH 3a/1a4u.

MaremaTnueckoe MOAEIMPOBAHNUE CTALIMOHAPHBIX PEKHUMOB IPOLIECCOB B PEAKTOPAX C
Memankoi. OnucaHue MUKPOKHHETHYECKMX 3aKOHOMEPHOCTEH MpPOTEKAaHUS IMPOM3BOJIBHBIX
CIOXHBIX XMMHUYECKUX peakiuii B KUAKOW (a3e s MHOTOKOMIOHEHTHBIX CHCTEM.
OnpeneneHne KIIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XHMHUYECKUX PEaKUUi ¢ MNpHUMEHEHUEM
METOJIOB JIMHEWHOM anreOpbl - PaHTOB MAaTPHUI] CTEXUOMETPUIECKUX KOA(D(UIIMEHTOB peaKIIUu.
MatemaTtuyeckoe OMHCAHME PEAKTOPHOIO Mpolecca ¢ pyOamikoi uis MPOU3BOJIBHOW CXEMBbI
MPOTEKaHUs XMUMHUYECKON peakuuu. BpiOOp anropuTMOB pelieHus 3aJadd C MPUMEHEHUEM
MH(OPMALIMOHHOW  MAaTpHUIBl CHUCTEMbl  ypaBHEHHH  MaTeMaTH4YecKOro OMNHCAHUA U
IPEJICTAaBICHUS AITOPUTMA PEIIEHUS C TOMOILBIO OJIOK-CXEMBI pacueTa Mpolecca.

Matematuueckoe MOJEINPOBaHNE HECTALIMOHAPHBIX PEKMMOB MPOLIECCOB B PEAKTOpax ¢
Memankoil. Maremaruueckass TIOCTaHOBKAa 3aJaud Uil  peakuMu C  MPOU3BOJIBHOU
crexuoMerpuueckon cxemoil. dopmynupoBka 3amaunm Komm — 3agaum ¢ HadalbHBIMHU
yclnoBUsIMU. Pa3HOCTHOE TPENCTaBICHHE CHCTEMBI OOBIKHOBEHHBIX U (epeHInaIbHBIX
ypaBHeHui. [locTpoenne wWHGOPMAIIMOHHONW MATPHUIIBI IS BbIOOpa airopuT™Ma pEIICHUS.
['paduueckoe npeacTaBiIeHre alrOpUTMa peIIeH s B BUJE OJIOK-CXEMBI pacyera.

MatemaTtuueckoe MOJETUPOBAHUE CTAMOHAPHBIX PEXUMOB B TPyOUaTHIX peakTopax C
MNPSIMOTOYHBIM U IIPOTUBOTOYHBIM JBUKEHUEM TEIUIOHOCHUTENe. MaTreMaTruyeckasi MOCTaHOBKa
3a71a4M JJIsl PEaKIMU C KOHKPETHOM cTexnoMeTpuueckoil cxemon. @opmynupoBka 3agaun Ko
— 3aJja4d C HAYaJIbHBIMU YCJIOBHUSIMU U KPaeBOM 3aJaud — 3a/lauyd C KPaeBbIMU YCIIOBUSIMH.
Pa3zHocTHOEe mpencraBieHWEe CHCTEM OOBIKHOBEHHBIX JIU(PPEpeHITMAIBHBIX  YpaBHEHUH.
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[Toctpoenne MHPOPMALMOHHBIX MATpPHUIl JAJs BbIOOpa anropuTMOB pemieHus. I'paduyeckoe
IPE/ICTaBICHNE aJITOPUTMOB PEIICHHsS B BU/IE OJIOK-CXEMBbI pacyera.

MareMaTHuecKoe MOJEIHPOBAHNE HECTAIMOHAPHBIX PEXHMMOB IPOIECCOB B TPYOUATHIX
pEaKTOpax M YHCICHHBIE AITOPUTMBI TUCKPETH3AMH ISl pEIeHNs cucTeM AU depeHInaIbHbIX
YpaBHEHHI C YaCTHBIMHU MPOU3BOAHBIMH. MaTreMaTHuecKasi IOCTAaHOBKA 33Ja4M JUIsl PEaKIu C
KOHKPETHOW CTEXMOMETPUYECKON cxeMoil. POpMyIMpOBKa HAaYaIbHBIX U TPAHUYHBIX YCIOBHUIL.
Huddepenumanbaple  ypaBHEHHsS B YaCTHBIX  HPOHM3BOAHBIX -  DIUIMITHYECKOTO,
napaboJMYeckoro W TUNepOOIMYECKOro  THUMOB.  AJNTOPUTMBI  PEUICHUS  YpaBHEHUH
napabonuyeckoro  Tuma. Maremartudeckas ~MOAeTb ~ XMMHUYECKOTO  NpEBpalleHus B
M30TEPMHUYECKHUX YCIOBHUSX JUIS HECTAIMOHAPHOTO IpoIlecca B TPyOUaThIX ammapaTax ¢ y4eToM
IPOJIOJIBHOTO TEPEMEIIMBAaHUs W C MPUMEHEHHEM OJHONapaMeTpUuecKoil auddy3noHHOM
MOJEIH ISl ONMCAaHUsI THAPOJIUHAMUYECKONH OOCTAaHOBKH B PEAKIIMOHHOM ITOTOKE. AJITOPUTMBI
pemieHnss B BHJIE CHCTEM  HEIMHEHHBIX  ypaBHEHUH, a Takke OOBIKHOBEHHBIX
mddepeHanbHBIX ypaBHEHUH IEPBOTO  BTOPOTO MOPSIIKOB.

MareMaTHuecKkoe MOACITUPOBAHHUE CTAIIMOHAPHBIX PEKUMOB IPOILIECCOB HEMPEPHIBHOM
MHOTOKOMIIOHEHTHON pekTH(duKkanuu u adcopOruu. MaremaTHyeckoe ONHMCaHHE Mpolecca
MHOTOKOMIIOHEHTHOM peKTU(UKAIMK B TapeibyaToil KonoHHe. MonjenupoBanue (Ha3oBOro
pPaBHOBECHSI U MPOIECcca Maccolepeaud Ha TapeiaKax B MHOTOKOMITOHEHTHBIX CHCTEMax. YueT
TEIUIOBBIX OallaHCOB Ha TapesKax IpH MOJCIMPOBAHUU TIpolecca B PEKTU(HUKAUOHHOU
KOJIOHHE. JIeKOMIO3WIIMOHHBIM aNrOpuTM pacuera Iporecca peKTU(PHUKAIUU B KOJIOHHOM
amnmaparte. MareMaTH4ecKkoe OINKUCAaHHWE TMPOoIecca MHOTOKOMIIOHEHTHOM abcopOiuu B
HAcaJ0uHOH KOJIOHHE. MoJenupoBaHue Ipolecca MHOTOKOMIIOHEHTHOH Maccomepenadyd B
CeKIMSX HACAIOYHOW KOJOHHBI. AJITOPUTM pELICHHS KpaeBOW 3alauyd Ui MOJCITUPOBAHHSA
npouecca abcopOIMK B HACAJOYHON KOJIOHHE.

3.4. OcHOBBI ONTUMH3ALMH XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB:

Pemenne 3amau  onTMMM3auMM € TEPMOJAMHAMHUYECKMMH, TEXHOJOTHYECKHMH,
HKOHOMUYECKUMH, TEXHUKO-3KOHOMUYECKUMHU U SKOJIOTHYECKUMU KPUTEPUSMHU ONTUMAIbHOCTH.
OntumanbHble pecypcocOeperatone XTII. Bbibop kpuTepueB ONTUMalbHOCTH (IEJIEBBIX
¢byHkuii). PopMynupoBKa MHOTOKpUTEpPHATBbHOM 3adaun onTtuMuzanuu. OcoOeHHOCTH
pelieHuss  ONTHUMM3alMOHHBIX 3agad XTIl 1npu  Hanuumm  HECKOJIBKMX  KPUTEpUEB
ONTUMAJILHOCTH, OBPAKHOM XapaKTepe 11eJIeBOM (PYHKIMK U HAJIMYUM OrpaHuyeHuil 1-ro u 2-ro
poza.

ANTOpUTMBI OAHOMEPHOW M MHOTOMEPHOM ONTHUMHU3aLMU. MeToabl CKaHUpPOBaHUS,
JOKaJHM3alMU 3KCTpEMyMa, 30JI0TOro cedeHus U uucen PuboHauum B cilydae OAHOMEpPHOU
onTUMH3AIMU. MeTo/Ibl MHOTOMEPHOI ONTUMU3ALMU HYJIEBOTO, IEPBOTO U BTOPOTO MOPSIKOB.
CuMIiekcHble, CllydaiiHble W TI'paJUEHTHBIE METOAbl MHOTOMEPHON onTuMH3auuu. Meton
mrpadHbIX QYHKIUH.

3.5. 3akimo4eHue:

IIpumenenne xomnberoTepHbIX Mozeneld XTIl mpu NpoeKTHPOBaHMM XUMHUYECKHX
npou3BojacTB — B CAIIP. 3amaun cucrem aBTomaruzupoBaHHOro rnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIBIOTEPHOIO MpPOEKTUpOBaHUA. MHpopManmoHHOE W MaTeMaTUYECKOe
obecnieuenne CAIIP. ABTOMaTH3MpPOBaHHOE MPOEKTUPOBAHKUE C MPUMEHEHUEM KOMITBIOTEPHBIX
monenen XTIL

IIpumenenne xomnbroTepHblx Mmonenedt XTIl mpu ymnpaBieHHH TEXHOJIOTMYECKUMU
npoueccamun — B ACVYTII. Kommnbiotrepnoe moxaenupoBanue XTIl B pexume peasbHOTO
BpeMeHU. CHCTeMbl MPSMOro IUGPOBOro (KOMIBIOTEPHOIO) YIPAaBJICHUS TEXHOJIOTHYECKUMHU
MPOIIECCAMMU. OcobenHoctu peanuzanuu KOMITBFOTEPHBIX MoJenen XTII B
AaBTOMATHU3MPOBAHHBIX CHCTEMAX YIPaBJIeHUs TeXHonornueckumu npoueccamu (ACYTII).
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4.00beM yueOHOH TUCHUILINHBI

B 3aueTHbBIX B akanewm.
Bunbt yueOHOM pabOThI eIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IVIAHY 3,0 108
AYIHTOPHbBIE 3aHATHS 48/36 48
Jlexuu (JIek) 32/36 32
JlabopaTtopusie 3ansTus (113) 16/36 16
CamocrositesbHas padora (CP) 60/36 60
Bu/1 HTOrOBOro KOHTPOJIA: 3a4eT/IK3aMeH 3auer ¢
OLICHKOM

AHHOTaNUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«JlomostHuTENIbHBIE IJIaBbI opranuveckoii xumum» (b1.B.O.7)

1. Heap aAucuMnmInHbl — IpUOOpPETEHHE CTYACHTaAMU 3HAHUI O CTPOCHUN OPTraHUYEeCKHUX
COCIMHEHUH, OCHOBHBIX XHMHYECKHMX CBOWCTBaX pa3UYHBIX KJIACCOB OPTaHUYECKHUX
COEIMHEHUI U METO/IaX UX MOJy4YEHHs, KaK IPOMBILUICHHBIX, TaK U TA00OPaTOPHBIX.

2. B pe3yabTrare oOCBOEHHMS JAUCHMIVIMHBI O0y4yaloINMiici 1O mporpamMme
0akaJjiaBpUaTa J10JIKeH:

Obaaoams crneayromumu npodeccuonanbHbiMu KommeTeHusMu (I1K):

- CIOCOOHOCTBHIO OCYHIECTBIISATh TEXHOJOTHYECKHH TpOIecC B COOTBETCTBUU C
pEriIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPENICTBA Ul M3MEPEHHs] OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYIECKOT0 MPOIecca, CBOUCTB ChIpbst U npoaykiuu (ITK-1);

- TOTOBHOCTHIO H3y4aTb HAyYHO-TEXHUYECKYIO HH(OpMAaIio, aHaIM3HPOBATH
OTEUYECTBEHHBIH U 3apyOe:KHBIH OMBIT O TeMaTHke uccinenoBanuii (IK-13)

- CIIOCOOHOCTBIO  ITUIAHMPOBATH AKCIEPUMEHTAIbHBIE HCCIECIOBAHUS, TOJYyYarTh,
00pabatbiBaTh ¥ aHATU3UPOBATh NOMy4deHHbIe pe3yabTaThl (ITK-15).

3uams:

— TEOPETUYECKHUE OCHOBBI CTPOCHHS M CBOMCTB pa3jIMYHBIX KIACCOB OPTaHMYECKUX
COCIUHCHMUIA,

— CIocoOBbl TONYYEHUsST M XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPTaHMYECKUX
COCIUHCHMUIA,

— OCHOBHBIE MEXaHU3MBbI TPOTEKAHUS OPTaHUUECKUX PEaKIIN;

Ymemo:

— TpPUMEHATh TEOPEeTUYEeCKHEe 3HAHUS Ui CHUHTE3a OpPraHMYeCKHX COETUHEHUI
Pa3INYHBIX KIIACCOB;

— aHaJIM3MPOBATH U MPEJICKA3hIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHMYECKUX COCIMHECHUH;

— COCTaBJISTh CXEMBI CHHTE3a OPTAaHMUYECKUX COSAMHEHUI, 3a]JAaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYPhI U KJIaCCH(PUKAIIUU OPTaHUIECKUX COeTUHEHUM;

— OCHOBHBIMH T€OPETUYCCKUMH MPEICTABICHUSIMHI B OPraHNICCKON XHUMHUH,

— HaBbIKAMU OOOCHOBaHHUS pAIlMOHAJBHBIX CIIOCOOOB TIONYyUYEHUS OPTaHHMYECKUX

BEIIECTB.
3. KpaTkoe coaepskanue Q1 CHUNIITHHBI
["asloreHonpon3BOIHEIE. Knaccuduxkarnus. Homenkiarypa. Ankuit- "

AUTWITATIOTeHUIbl.apoMaTuUecKkue  ramoreHuanl.  M3omepus. Homenknatypa. CrnocoObl
nonydeHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE cTpoeHue. dusnueckue cBoilcTBa. Peakumu
HYKJICO(DUIBHOTO 3aMEIIeHUs U OTIneruieHus. [loHsATHEe HYKICO(pMIBHOCTH U OCHOBHOCTH
peareHTOB. AMOUICHTHbIE HYKJI€O(UITbHBIE PEareHThI.
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MerajuiopraHu4eckue  COEAUHEHMs.  Tumbl  CBSI3€M B 2JIEMEHTOPraHUYECKUX
coemuHeHUAX. CrocoObl TMONYYeHUsT JUTUH- W MarHMHOpraHWYECKUX CcoeauHEeHWH. Peakius
['punbspa, Mexanusm. Peakiiuu ¢ KapOOHWIBHBIMUA COCAMHEHUSIMH.

Crouptel. ®Denomnbl. [IpocThie 3dupbl. OnoOKCHCOSAMHEHUS. AJBIACTUIIBI, KETOHBI.
KapOoHOBBIC KHUCIOTHI U MX MPOU3BOJHBIC. B KaXIOM Kilacce pacCMaTPHUBAIOTCS CIIEAYIOIIHE
pasnenbl: HU30MEpUs, HOMEHKIATypa, (U3UYECKHEe U XHMHYECKHE CBOWMCTBA, CIIOCOOBI
MOJTy4YeHHs. MexaHu3Mbl peakiui.

ManonoBeiii 3¢up. Ilomydaenne. Crtpoenne, CH-KucnmotHocts. Peakumm koHIeHcanuu
MaJIOHOBOTO 3(rpa U MAJIOHOBON KHUCIIOTHI C albJeTHIaMH. AMUHOKHCIOTHL. J[MKapOOHOBBIC
KHCJIOTHI.

A3zorconepxkaue coeauHeHud.  Hutpocoenunenus. AmuHbl. B kaxgom kiacce
paccMaTpUBAIOTCS CICAYIOIINUE pa3aelibl: U30MEpHs, HOMCHKIIATypa, GU3HUECKUE U XUMUUYCCKUC
CBOWCTBA, CIIOCOOBI MosTyueHus. MexaHu3Mbl peaklni.

A3a- 1 1ua3ocoeUHEHUS

[Tomyyenue AMA30COCNMHEHHI peakiued IUa30TUPOBAHUS: YCJIOBUS TMPOBEACHUS
peakuuu U MexaHu3M. Pusnyeckue CBOWCTBA. XHMMHUYECKME CBOMCTBA. llomyueHue wu
IIPUMEHEHUE a30COCIUHEHUN.

4. O0beM y4eOHOM JUCHHUILINHBI

B 3auerHbIx B akanmem.
BI/IIH)I y‘IG6HOI71 paGOTI)I €IUHHIaX gyacax
OO0masi TpyA0eMKOCTh JUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
AYIUTOpPHBIE 3aHATHUS 64/36 64
Jlexruu (JIek) 32/36 32
[MpakTrueckue 3austus (I13) 32/36 32
CamocrositeibHasi padora (CP) 80/36 80
Buja uToroBoro KOHTpOJIsi: 3aUeT/IK3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NporpaMMbl AUCHHUILINHBI
«JIabopaTopHbIil NPAKTHKYM 10 oprannyeckoi xumum» (b1.B.O/1.8)

1. Heab AuMCHMIVIMHBI — NPUOOpPETEHUE CTYAEHTaMU OCHOBHBIX HAaBBIKOB CHHTE3a
OpPraHUYECKUX BEILECTB.

2. B pe3yabtare wu3yyeHMs JUCHUIUIMHBI O00y4yalouUMiicsi 1O Mporpamme
0akajaBpuaTa J0JIKEH:

Obnadams crnenyronumu npodeccuonanbapiMu KoMmneTeHusmMu (I1K):

- CIOCOOHOCTBIO OCYHIECTBIISATh TEXHOJOTMYECKHM TpOIecC B COOTBETCTBUU C
pPErIaMEHTOM M MCIOJIb30BaTh TEXHUYECKHE CPEICTBA JJISl U3MEPEHUs OCHOBHBIX [1apaMETPOB
TEXHOJIOTMYECKOT0 Mpoliecca, CBOUCTB Chipbs U npoaykimu ([TK-1);

- CIIOCOOHOCTBIO CIIEAMTH 3a BBIOJHEHWEM MpPaBUI TEXHUKH O€30MacHOCTH,
MIPOM3BOJICTBEHHOW CaHUTapUM, MOXKapHOW OE30MacHOCTM W HOPM OXpaHbl Tpyda Ha
npeanpustusx ([1K-6);

- TOTOBHOCTBIO H3y4yaThb HAyYHO-TEXHMUYECKYI0 HH(OpPMalNIO, aHaJIU3UPOBAThH
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT IO TeMaTuke uccienoBanuii ([1K-13)

- CHOCOOHOCTBIO TIJIAHUPOBATh OSKCIIEPUMEHTAIbHBIE HCCIEAOBAaHUSA, IOIYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MOTy4eHHBIE pe3ynbrarhl (I1K-15).

3nams.

- TEXHUKY 0€30MacHOCTH B Ja0OpaTOPUU OPTaHUUECKON XUMUU;

- IPUHIUIBI 0€30IaCHOr0 00pAILEHNs ¢ OPraHUYECKUMH COETUHEHUSMU;

- METO/BI U BUIBI XpOMaTOrpapuu Ui ONpeIeeHUs] COCTaBa PEaKLIMOHHOM CMeCH;

62




- TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIJCICHUS, OYUCTKA W HACHTH(PUKALUU
OpPraHUYECKUX BEIECTB;

- OKCIIEPUMEHTAJIbHbIE ~ METOAbl  IPOBEJACHUS  OpPraHMYECKUX  peaKiuil,
[IPOTEKAOIUX 10 PA3JIMYHBIM MEXaHU3MaM;

- OCHOBHBIE O0IME METOAMKHM B3aUMHOI TpaHC(OpMaLMU KJIACCOB OPraHUYECKUX
COCTUHEHUN.

Ymemo:

- IPUMEHATh ~ TEOPETHYECKHE  3HAHUS M SKCIEPUMEHTAJIbHBIE  METOJIbI
UCCJIEI0BaHMsI OPIraHUYECKON XUMUHM IIPU PELIEHUH IPOPeCcCHOHATIbHBIX 3a/ay;

— chopMmynupoBath ~ mpodieMy W OOOCHOBaTh  BBIOOp  HPHOOPOB U
AKCIIEPUMEHTAIbHBIX METOJ0OB MCCIIEOBAHUS, TIOCTABUTh LIEJIM U 33a4d U HAMETUTh IyTH HX
JOCTH)KEHUS;

- CUHTE3UPOBATH COEIUHEHUS 110 IPEJIOKEHHON METOTUKE;

— IIPOBECTU BBIACJIEHUE U OYMCTKY CHHTE3MpPOBAHHBIX BEIIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUN 110 OPraHUYeCKON XUMHUU;

— BBIOMPATh pAMOHATBHBIA CHOCO0 BBIACTICHHS M OYUCTKH OPraHUYeCKOTO
COEJIMHEHUS;

- NpPEJCTaBIATh JaHHbIE JIAOOPATOPHOIO MCCIENOBaHUA B BHJE TI'PAMOTHO
0(pOpPMIICHHBIX METO/IUK;

- IIPOBOAMTH aHAIN3 M KPUTHUYECKHU OLIEHHWBATH IOJYYEHHbIE IKCIIEPUMEHTAIbHbIE
JaHHbIe, 0000IIaTh U JeNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB;

- BBIOPATh CIOCO0 UACHTU(UKALMU OPraHUYECKOTO COEMHEHUS.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIbHBIX METOJOB OPraHU4YE€CKON XUMHUU
JUISI pEIIEHUs] KOHKPETHBIX MCCIIEI0BaTENbCKUX 3a/1a4;

- AKCIEPUMEHTAIbHBIMUA METOJAMH NPOBEACHUS OPraHUYECKUX CUHTE30B.

- OCHOBHBIMH METO/IaMU UJCHTU(PUKAIIUN OPTaHUYECKUX COETUHEHUN

- nprueMaMy 00pabOTKY U BBIJIEJIEHUS CUHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMM ~ OCHOBHBIX 3aKOHOB  OpPraHMYECKONM XHMHUU JJIs  COJEepKaTebHOMN
UHTEpIpEeTallU MOTY4YEeHHBIX SKCIIEPUMEHTAIBHBIX PE3YIIbTATOB.

3. Kparkoe coaep:kanue JUCHUTIINHBI

bezonacHble mpreMsbl U npaBuiia paboThI B J1AOOPATOPUN OPraHUYECKOW XHUMUH.

OO6mue meTonbl paboThl B JabopaTopuu oprannueckor xumuu. [locyna, Hanbonee yacto
npuMeHnsiemas B Jaboparopuu. HarpeBanue. Oxnaxaenue. IlepememmBanue. MeTobl
UACHTU(DUKAIIMM U OYUCTKU OpraHMYecKUX BeulecTB. MeHTudukanys opraHM4ecKuX BEIIECTB
MOCPEJCTBOM  pa3nuyHbIX BuA0B xpomarorpadpun (TCX, xpomatorpaduss Ha Oymare,
noHoobMenHass xpomarorpadus, BDOXKX), temmepaTypsl I1uiaBieHHs U pedpaKkTOMETpUU.
MeToap! crieKTpaabHON UIEHTH(PHUKALIMN OPTaHUUECKUX COCTUHEHUH.

Ilenn u 3amaun SKCIepUMEHTa B OPraHUYEeCKOM CHHTe3e. TeopeThyecKue OCHOBBI
nporecca. BpiGop ycnoBuit peakuuu. Pacuer cuuTe3a. OOmmue mnpaBuia TMOATOTOBKH U
npoBeJeHUs cuHTe3a. TexHuka Oe3onacHoctu. [lpubop ansg mposeneHus cunresa. [Iposenenue
onbiTa. KoHTponpe 3a XxomoM peaknuu. BelieneHue, oyncTka W aHaiau3 Npoaykra. CHHTE3BI
BEIIECTB PA3JIMYHBIX KJIACCOB OpPraHMYECKUX coeluHeHui. [IpoBeneHne sKcrnepuMEHTabHBIX
METOJIOB MCCIIE0BAHUS PEAKIIUI.

IIpoBenenue peakui, NPOTEKAONIUX 110 MEXaHU3MAM:

- HyKJICO(PUIIBHOTO 3aMEIIEHHSI — CHHTE3 TaJlor €HAJIKAHOB;

- HYKJICO(DHUIBHOTO MPUCOEINHEHUS — CHUHTE3 CIIOKHBIX 3(HUpOB KapOOHOBBIX KHUCIOT,
aMHJIOB KapOOHOBBIX KHCIIOT, a30TCO/ICPIKAIINX aJIbJICTHI0B U KETOHOB;

- JJEKTPOQWIBHOIO 3aMELICHUs B aAPOMAaTHUECKOM pALy — pPEaKLUUd HUTPOBAHMI,
OpoMupOBaHUs, CyIb(OUPOBAHMUS;

- peakluii AMa30TUPOBAHUS U a30COYETAHUS;
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- peakiuil OkHCIeHHUS (CHHTE3 areTroHa, 1,4-0eH30XWHOHA, OCH30MHON KHUCIIOTHI) H
BOCCTAHOBJICHUS.
4. O0beM y4eOHOMH JUCHHILINHBI

B 3auerHbIx B akanmem.

Bunbt yueOHOM pabOThI eIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IJIAHY 2,0 72
AYIHTOPHbBIE 3aAHATHS 32/36 32
Jlexuuu (Jlek) - -
Jlaboparopusbie 3austus (J1ab) 32/36 32
CamocrositesbHas padora (CP) 40/36 40
Bu1 HTOroBOro KOHTPOJIA: 3a4eT/IK3aMeH 3auer

AHHOTaN U padoyeil MPOrpaMMbl AU CHHUIIIMHBI
«JIaGopaTopHbie padoTsl no ¢pusnveckoit xumun» (b1.B.0/1.9)

1.leap AMCHMINIMHBI — O3HAKOMHUTb U PACKPBITh BO3MOYKHOCTH OCHOBHBIX 0a30BbIX
SKCIIEPUMEHTAIBHBIX METOJ0B (U3NYECKOM XUMHUHM, HAYYUTh CTYyJIEHTAa BHUIETh O0JACTH U
npeensl MPUMEHEHUSI STHX METOJIOB HCCIIEIOBaHMS, YETKO MOHUMATh WX MPHHLIUIHAIBHBIE
BO3MOXXHOCTH M OTPAaHUYEHUS IIPU PEIICHUU KOHKPETHBIX SKCIIEPUMEHTANBHBIX 3a71a4.

3anauu U3y4yeHUs AMCLUMILIMHBI CBOAATCS K (POPMUPOBAHUIO Y CTYJAEHTa TBOPYECKOIO
MOJX0Ja K Pa3BUTUIO HABBIKOB (PM3UKO-XMMHUYECKOTO HCCIIEOBAHUS, IPAMOTHON MOCTaHOBKE
7a00paTOPHOTO MCCIENOBAHUS U HAXOXKICHHUIO IyTeH €ro peaju3aliy, aHalin3a U 00001meHus
MOJTy4YEHHBIX IKCIIEPUMEHTAIbHBIX PE3YIbTATOB.

2. B pe3yabrare wu3yyeHMs [IMCHUILIMHBI OOyvyaloummiics 10 HporpaMmme
0akajaBpuaTa J0JIKEH:

O6nanate cnegyrommmu odienpodeccruonansubiMu kommerenuusymu (OIIK):

— CIIOCOOHOCTBIO  HCHOJb30BATh  OCHOBHBIE  33aKOHBl  €CTECTBEHHOHAYYHBIX
JTUCITUIIMH B MPOQECCHOHANBHON eATEeIbHOCTH, MPUMEHSITH METOABl MaTeMaTHYeCKOTrO
aHaJIM3a U MOJIETMPOBAHUS, TEOPETUYECKOTO M  HKCIEPUMEHTAIbHOIO  HUCCIIEOBAHUSA
(OIIK-2);

— CIOCOOHOCTBIO HCIMOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAY4YHbIE 3aKOHBI JUIS
MOHUMAaHHMSI OKPY’KaIOIIero Mupa u sBieHuit mpupos! (OITK-3).

3nams:

- IPUHITUITBI paOOTHI 1 CXEMBI HCIIOJIB3YEMBIX H3MEPUTEIBHBIX YCTAaHOBOK;

- BO3MOXHOCTH METOJIOB CHEKTPOXMMHH JJii TPOBEIACHHS KAueCTBEHHOTO U
KOJIMYECTBEHHOTO aHallu3a XUMHUYECKUX CHCTEM, ONpEAENIEHUs TePMOJUHAMHYECKUX CBOMCTB
XUMHUYECKHUX BEIIECTB;

- KOHAYKTOMETPUYECKHMA W  TOTCHIIMOMETPUYECKAH  METOABl  HAXOKICHUS
TEPMOJMHAMHYECKUX XaPAaKTEPUCTHK OJIEKTPOIUTOB (aKTHUBHOCTEH U K03 PHUIHEHTOB
AKTUBHOCTH, KOHCTaHTBI AUCCOIMAIINH, TEPMOAMHAMUYECKUX XapaKTEPUCTHK PEAKIINH);

- (PMBUKO-XUMHUYECKHE METOJIbI MCCIIEIOBAHUS U aHAMU3a (Pa3oBBIX PAaBHOBECHI B OJIHO-
Y MHOTOKOMITOHEHTHBIX CUCTEMaX, IyTH MOCTPOeHUs (ha30BbIX JUarpamMm COCTOSIHUS;

- DKCIIEPUMEHTAIBHBIE METOJbl WM3YYCHHsS] KMHETHKH XUMHUYECKHX PEaKIHil, CrocoObl
ONpeIeNeHUsI KOHCTAaHT CKOPOCTEN M MOPSAAKA XUMUYECKUX PEAKIIUN;

- KaJIOpUMETPHUYECKUE METOJbl ONpEeAeNeHUs TEIUIOEMKOCTH, TEIUIOBBIX 3(PQeKToB u
JIPYTUX TEPMOXUMUYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemn:

- TMPUMEHATh TEOPETUYECKUE 3HAHUS U IKCHEPUMEHTAIbHbIE METOJbI HMCCIIEIO0BaHUS
(bu3nUecKoil XUMHUK TIPU peIIeHUH NPo(hecCHOHANBHBIX 3a/1a4;

- copmynupoBaTh mpoOieMy W OOOCHOBaTh BBHIOOP SKCHEPUMEHTAIHHOTO METOJa
WCCJICIOBAHMSI, IOCTABUTH LI U 3314l U HAMETHUTb ITYTH UX JTOCTHKCHUS;
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- MPOBECTH MaTEeMaTUYECKyl0 OOpabOTKY O3KCIEPHUMEHTAIbHBIX JaHHBIX Ha 0Oa3ze
TEOPETUYCCKUX 3HAHUN TI0 (PU3NICCKON XUMHU;

- TIPEJCTaBIIATh JAaHHBIE JaOOPAaTOPHOTO HCCeNoBaHUs B rpadudeckoil ¢popme u Ha
OCHOBE TOJYYCHHBIX 3aBHCHUMOCTEH ONpEACTSATh COOTBETCTBYIOIIUE TEPMOJIUHAMHYECKHE W
KUHETHYECKUE XapaKTEPUCTHKH XUMHUYECKOW CHCTEMBI 1 XUMHUYECKOTO MIPOIIecca;

- TPOBOAWTH AHAIU3 M KPUTHYECKH OIICHUBATH TIOJYYCHHBIC SKCIICPHUMEHTAIILHBIC
JaHHbIe, 0000IIaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX IKCIEPUMEHTAIBHBIX METOMOB (PU3MUECKOW XMMHUU IS
pelIeHHsI KOHKPETHBIX MCCIICIOBATEIbCKUX 3a/1a4;

- SKCIIEPUMEHTAIbHBIMUA METOJIAMH UCCIICIOBAaHHSI COCTOSIHUSI XUMHUYECKOTO PAaBHOBECHS
Y KHHETUKU XUMHUYECKOTO MpoIecca.

- mpuemMamMu O0OpaOOTKM TIOJIyYEHHBIX OMNBITHBIX JAaHHBIX JJIS BBISIBICHUS U
YCTQHOBJICHHSI B3aMMOCBSI3€H MEXKIy TEPMOJWHAMHYECKUMH CBOMCTBAMH M (U3NYECCKUMU
napamMeTpamH Mporecca;

- 3HAaHUSIMH OCHOBHBIX 3aKOHOB (DM3MYECKOW XHMHHU JUJIS  COJCPIKATEeIbHOU
MHTEPIPETAINH TTOTYIEHHBIX SKCIIEPUMEHTAIBHBIX PE3YIIbTATOB.

3. Kpartkoe cogep:xanue JUCUMIIUHBI:

[lpumeHenne MeTOAOB  (PUBHKO-XMMHUYECKOTO HCCICNOBAHHUA JUIS  ONPEACIICHHS
TEPMOJIMHAMHYECKUX U KHHETUYECKUX XaPAKTEPUCTUK XUMUYECKUX CUCTEM.

Cnexmpoxumuyeckue Memoovl ucciedoganus. KadecTBEHHBI aHAJM3 BEUIECTBA
(ompeneneHne MEXbSIEPHBIX PACCTOSHUNM, MOMEHTOB MHEpPIUH Mojekyn). OmnpeneneHue
KOJIMYECTBEHHBIX ~ XAPAaKTEPUCTHK (CTETIEHW JUCCONMAIMA W KOHCTAHTHI JTUCCOIMALUU
AJIEKTPOJIMTOB, TEIUIOEMKOCTH BEIICCTBA).

Onekmpoxumuyeckue Memoovl ucciedosanus. Kounoykmomempus. OnpeneneHue
KOHCTaHTBl JIUCCOLMAIMM CJIAb0ro 3JIEKTPOJMTA, CTENEeHHW AUCCOLHUAIMM, SICKTPUUYECKOH
NPOBOJUMOCTH  TpU  OECKOHEYHOM  pa30aBIeHUM  KOHIYKTOMETPHYECKHM  METOIOM.
Tlomenyuomempus. OnpeneneHne TEPMOIUHAMUYECKUX XapaKTEPUCTHK XUMHUYECKOH peakIuu

(AH®, AG°, A,S°), TemmeparypHoro koddduumenta DJC (dEO/dT ), cranmaptHoir DJIC

(E®), uzydenue BIUSAHUS JOOABOK Ha MIOTEHIIMAI DIIEKTPO/IA.

da3zosoe pasHosecue 6 0OHOKOMNOHEHMHbIX cucmemax. PU3UKO-XUMUYeCKUll aHAIU3.
N3yueHune 3aBUCUMOCTH CBOMCTB CUCTEMBI OT €€ cocTaBa. Kpusble oxnaxaenus. OnpeneneHue
CcOCTaBa JBTEKTUUYECKOU cMecHu. [locTpoeHue nuarpamMMm KHUIEHUS M JUArpamMM TUIaBKOCTH ISt
OuHapHBIX cucteM. OrpaHUYEeHHAs PACTBOPUMOCTH B TPEXKOMIIOHEHTHBIX CHCTEMAaX.

Xumuueckoe pasnosecue. OrnpeneneHue KOHCTAHThl XWMHYECKOIO pPAaBHOBECUS W
TEIUIOBOTO (P deKTa XUMUIECKON PEaKIIuu Ha MPUMEPE PEAKIINI pa3IoKeHUsI.

Tepmoxumusi. Kanopumempus. Onpenenenue TEMIOEMKOCTH BEIIECTB
KaJIOPUMETPUUECKUM METOJIOM.

4. O0beM yueOHOW JUCUMIIJIMHBI

B 3ageTHBIX B akanem.

Bunbt yueOHO paboThI eAMHUIIAX yacax
O0mas TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 108
AYINTOpPHBIE 3aHITHS 32/36 32
Jlexiuu (Jlek) - -
Jlabopatopusie 3ausTus (J1ao) 32/36 32
CamocrositesibHasi padora (CP) 76/36 76
Buja uTOoroBoro KOHTpoOJIsi: 3a4eT/IK3aMeH 3auer
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«JlabopaTopHbBIil MPAKTHUKYM 110 MIPOIECCAM M ANNAPATAM XMMHUYECKON TEXHOJIOT MM
(b1.B.0/1.10)

1. Henap AUCHMIVIMHBI - 3aKpeIJICHHE 3HAHUW, TIONYYEHHBIX MpPH HU3YyYEHUU
muctumuinael - «[Ipomecchl W ammapaThl  XMMHYECKOM TEXHOJIOTMH» B 00JacTH OCHOB
TUAPABIMYECKHUX, TEIUIOOOMEHHBIX M MacCOOOMEHHBIX IPOILECCOB, YTO HEOOXOAMMO NpHU
MOJATOTOBKE OakajgaBpoB MO JAHHOMY HAMpaBICHUIO I HAay4YHO-HCCIEIOBATEIbCKOW U
MIPOEKTHO-TEXHOJOTUYECKON JESITETbHOCTH.

2. B pesyabTrare u3ydyeHHsi AUCHUILVIMHBI oOyyawuuiics 10 MNporpamMme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams  crienyromumMu  obmienpodeccrnonanbabiMu - KomreTeHmusiva  (OIIK) u
npodeccuonanbabpiMu (I1K) koMmereHIMAMU:

- CIIOCOOHOCTBIO HCIIOJIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILIINH B
npoecCHOHANBHOM  AEATeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOro aHaliu3a |
MO/JICITMPOBAHUS, TECOPETUICCKOTO M SKCIIepuMeHTaIbHOro rccieaoanus (OIK — 2);

- CIIOCOOHOCTHIO UCTIOIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIEC 3aKOHBI JJIsi TOHUMAHUS
OKpyXxatromiero mupa u sinenuit npupozsl (OIIK — 3);

- CHOCOOHOCTBIO IJIAHUPOBATh OSKCIEPUMEHTAIBHBIE HCCIEAOBAHUSA, IOTYYaTh,
oOpabaTbIiBaTh M aHANMM3UPOBaTh NodydeHHbIe pe3ynbrathl (I1IK-15) B obmactu HaydHO-
HCCJIEIOBATENLCKOM 1eATEeIbHOCTH.

3namo:

- 3aKOHBI IIEPEHOCA UMITYJIbCA, TETUIOTHI U MACCHhI,

- OCHOBHBIC YPAaBHEHHMS MPUKIATHON THAPABIMKH W 3aKOHOMEPHOCTH NEPEMEIICHUS
JKUJIKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH TPOIECCOB OCAXKIEHUS, (PUIBTPOBAHUS M TEUCHUS Yepe3
3€pHUCTBIE CIIOU;

- (u3HUeCcKyI0 CYIIHOCTH MPOIECCOB TEIIO- U MACCOOOMEHA; OCHOBHBIE KHHETUYECKHE

3aKOHOMEPHOCTH MaccomepeHoca UIsi CUCTEM Ta3(Tap)->KUIKOCTh;,

- TUTIOBBIE TIPOIIECCHl XUMUUYECKOW TE€XHOJIOTHH, COOTBETCTBYIOIIUE aIIMapaThl U METOIbI
UX pacyera.

Ymems:

- ONIPE/EIIATh XapakTep ABMKEHUS KUAKOCTEHN U razos;

- HCTIOJh30BaTh OCHOBHBIE KHHETHYECKHUE 3aKOHOMEPHOCTH TEIUIO- U MacCoIlepeHoca
MIPU aHAJIHM3€E TETIOBBIX U MACCOOOMEHHBIX MPOIIECCOB;

- COCTaBJISITh MaT€PUAIBHBIC U TETJIOBBIC OaTaHCHI JJIsl CUCTEM Ta3(map)-KUIKOCTh;

- pacCUMTHIBATh MapaMeTPhl HACOCHOTO, TETLIO- U MAaCCOOOMEHHOTO 000pPYA0BaHUS;

- COCTaBJISITh TEXHOJIOTHYECKUE CXEMBI U M300pakaTh HA HUX OCHOBHBIC aIlllapaThl,

- AHAJIU3UPOBATh JKCIEPUMEHTAIBHO TOJYUYEHHBIE U TEOPETHUUYECKH PACCUUTAHHBIE
MoKa3aTeJn padOTHI almapaToB.

Braoemy:

- METOJIOJIOTHEH pacyeTa THIPOMEXaHHUECKUX, TEMJIOBBIX U MAaCCOOOMEHHBIX TIPOIIECCOB.

- METOJJaMHU COCTABJICHUS] TEXHOJIOTUYECKUX CXEM.

3. Kparkoe cogepkaHue AUCHUIINHBI

Haumenosanue nabopamopmwvix pabom.:

1. OrnpeneneHne peXUMOB TEUEHUS )KUIKOCTEH.

2. N3yuenue npopuiis CKopocTeit MoToKa B TpyOOIIpoBoOE.

3. ['unpaBnuyeckoe COMPOTHBIEHHE B T pyOompoBoAax (METaUIMYECKOM H
CTEKJITHHOM) M 3JIEMEHTax TPyOOI pOBOIHOM apMaTyphl.

4. OnpeneneHue  TUAPABINYECKOIO  CONPOTUBIIEHUS  MPSIMOrO  y4yacTka
TpyOonpoBoa.

S. OnpeneneHue ruipaBIndecKoro CONPOTUBIIEHUS B AJIEMEHTaX TPyOONpOBOAHOM

apMaTypsl (quadparma, IpocceabHbIN BEHTUIIb).
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6. OnpeneneHue THIPOJUHAMUUYECKOTO CONPOTUBIIEHHSI CyXOM CHUTYATOM Tapeiku
KOJIOHHOTO arlnapara.

7. Onpenenenue TUIPABINIECKOTO CONPOTHBICHHS OPOIIAEMON CUTYATON TapesIKH
KOJIOHHOTO arlrapara.

8. W3mepenue THIPABIMYECKOTO COMPOTHBIECHUS TPYyOHOTO M MEXTPYOHOTO
MPOCTPAHCTBA TEINIOOOMEHHOTO arapara.

9. KanuGpoBka pacxogomepa BECOBBIM METOAOM.

10.  UM3yueHue XapaKTEPHCTHK IIEHTPOOSIKHBIX HACOCOB.

11.  Onpenenenue ko2 unrenTa TeIIonepe1auu B JIBYXTPYOHBIX
TEMI000MEHHHUKAX.

12.  Temnomepegaya B METAUIMYECKOM M CTEKISIHHOM  KOXYXOTPYOHBIX
TEMI000MEHHHUKAX.

13. HTEHCHBHOCTH TEIUIONEPEIaul B INIACTUHYATOM TEIUIOOOMEHHUKE.

14.  HM3yuenue mpoiiecca HECTAIMOHAPHOTO TEIUIOOOMEHa B ammapare ¢ MEIIaTKol U
MOTPY>KHBIM 3MEEBHUKOM.

15.  Omnpepenenue k03(pPUIMEHTOB MaccoOTnayu B ra3oBoil (aze mpu UcCHapeHUuu

KUIKOCTH B BO3IIyHIHI)II71 IIOTOK WM IIpU KOHACHCAIWH IIapa Ha IIJICHKE XHUIKOCTU B
Hacaz[quoﬁ KOJIOHHC.

16.  Omnpenenenne kK03()(HUIMEHTOB MAcCCOOTIA4YM B KUAKOW (a3e mpH AecopOIruu
JMOKCHUJIA yIIIepoia U3 BOJIbI B IUICHOYHOW KOJIOHHE.

4. O0beM yueOHOM TMCUMIIHHBI

B 3aueTHBIX B akagem.
Bunasr yue6HOM paboThI eIMHHIAX yacax

O0mas TpPyA0EMKOCTb JUCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
AyANTOpPHBIE 3aHATHSA 32/36 32
Jlexumn (Jlek) - -
JlaboparopHsie 3ansThs (J1a0) 32/36 32
CamocrositeanHas pa6ora (CP) 40/36 40
Buja uToroBoro KOHTpoOJIsi: 3a4eT/IK3aMeH 3ager

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIMHBI
«IIpoekTHpOBaHME NPOLECCOB M aNIIAPaTOB XUMHYecKkoil Texnosorum» (b1.B.0O/1.11)

1. Henp AMCHMIVIMHBI - CYIIECTBEHHO pacCIIMpPUTh, CUCTEMATU3UPOBaTh U
UCMOJIb30BaTh HAa NPAaKTUKE 3HAHUH OCHOB TMJPABIMYECKUX, TEIUIOBBIX M MacCOOOMEHHBIX
MIPOLIECCOB XMMHUYECKOH TEXHOJIOTMH, MO3BOJIAIOIIMX BBITYCKHUKAM OCYLIECTBIIATH Hay4YHO-
HCCJIEIOBATEIbCKYIO U MMPAKTUYECKYIO pabOTy Ha MPEANPUATHSIX.

2. B pe3syabTare H3yYeHMs JUCHUILVIMHBI O0y4YalolMiicd IO MporpaMmme
0akaJjlaBpUaTa J10JI7KeH:

Obaadoams cienyrmuMia Ipo(hecCHOHATEHBIMUA KOMIIETEHITHSIMHE:

- CIOCOOHOCTBIO YYacTBOBATh B COBEPILIEHCTBOBAHUHU TEXHOJOTHMYECKHUX IPOIIECCOB C
MO3UILIMI PHEPro- U pecypcocOepekeHMs, MUHIMU3ALUU BO3/IEHCTBHS HA OKPYXAIOIIYIO Cpeny
(TIK-2);

- TOTOBHOCTbIO OOOCHOBBIBaTh KOHKPETHBIE TEXHHYECKHUE PELICHHs MpHU pa3paboTKe
TEXHOJIOTMYECKHX MPOIIECCOB; BHIOMPAaTh TEXHUUECKHUE CPEJCTBA U TEXHOJIOIHH, HalpaBlIeHHbIE
Ha MUHMMU3AIIMIO aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha OKpyxatomyto cpexy (I1K-5).

- CHOCOOHOCTBIO TIJIAHUPOBATh OSKCIEPUMEHTAJbHBIE HCCIEAOBAaHUSA, IOIYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3ynbrarhl ([1K-15).

3namo:

- METO/bI pacyueTa TeIuIo- U MacCOOOMEHHBIX alapaTos.;

- OCHOBHBIE MPHUHIMIIBI OPraHNU3alMU IPOLECCOB XUMUYECKON TEXHOIOTUH;
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- TUIIOBBIE IIPOLIECCHI XMMMUECKON TEXHOJIOTUH, COOTBETCTBYIOLIUE aNNapaTsl 1 METOABI
UX pacyera;

- METO/Ibl COCTaBJIEHUsI TEXHOJOTUYECKUX CXEM C HAHECEHUEM BCEX allapaTosB.

Ymemo:

- COCTaBJIATh MaTEpUaJIbHbIE U TEIJIOBBIE OAIAHCHI JUISl CUCTEM Ia3-KUAKOCTD;

- paccUMTHIBATh MMapaMeTphl TEILIO - © MaCCOOOMEHHOI0 000PYA0BaHUs U HACOCOB;

- MoI0MpaTh CTaHIAPTHOE 00OPYIOBAHUE, HCIIOIB3YEMOE B XUMUYECKOM
MIPOMBILIIEHHOCTH.

Bnaners:

- METOJ0JIOTHEN pacyeTa OCHOBHBIX apaMeTPOB I'MAPOMEXaHUYECKUX, TEIJIOBBIX U
MacCOOOMEHHBIX IPOIIECCOB;

- OCHOBAaMH MPABWJIBHOTO MO00pa TEII0 U MacCOOOMEHHOT0 000PYIOBaHMUS;

- METOZAMHU COCTABJICHUS TEXHOJIOTUYECKUX CXEM U TPapHuUECKOro H300paKeHHS
OCHOBHOT'O 000pYyIOBaHHUSI.

3. Kpatkoe cogepxanue 1y cUMIIMHBI

Beenenue. Onrcanyue NpUHLIUIIUATBHON CXeMbI pEKTU(DUKAIIMOHHOW YCTAaHOBKH
HenpepbIBHOTO AeiicTBusl. CpaBHEHUE U 00JIaCTH IPUMEHEHUS HACAJOUHBIX U TapesibuaThlX
K0JI0HH. [locTpoeHre paBHOBECHOW JTMHUU HA OCHOBE MOJIYYEHHBIX UHJIMBUIYaJbHbIX 3aJaHH.

Monyib 1. Pacuet pekTuuKanmoHHOW KOJIOHHBI.

Pacyer nHacamouHoii u Tapenb4aToil PEKTU(MUKALMOHHOW KOJIOHH HEMPEpPHIBHOIO
neiicTBus. MaTtepuaabHBIA O0anaHC KOJOHHBI. PacdeT MHHMMAaIbHOTO W paboyero (ierMoBoro
yrucna. l[loctpoenue pabGouux nuHUN. Pacuer CKOpoCcTM mHapoB U JuaMeTrpa KOJIOHHBL
Onpenenenue BBICOTHI ammapara. PacueT ruapaBIMYecKOro CONPOTHUBIIEHUS KOJIOHHBL
CpaBHEHHME NaHHBIX pacyeTa HAcaJ0YHOM M Tapenbuyarod KOJOHH. COIOCTaBIEHUE JIAHHBIX,
MOJIyYEHHBIX 110 IPOrpaMMaM KOMIIBIOTEPHBIX U PYUYHBIX pacueToB. BeiOOp KOJIOHHHBI.

Monynsb 2. Pacuet u BEIOODP TEMII00OMEHHUKOB.

Pacuer u BBI60Op TETII00OMEHHUKOB (MCIIApUTEISI, KOHAEHCATOPa, MOI0TpeBaTers,
XOJIOJUJIBHUKOB JUCTUIIIATA U KyOOBOro ocTarka) mo odmeit cxeme. ConocTaBiieHHE JaHHBIX,
MOJIyYEHHBIX IO IPOrpaMMaM KOMIBIOTEPHBIX U PYUHBIX pacueToB. [ uapaBindyeckuil pacyer.
Br160op onTuManbsHOTO BapuaHTa TeII000MEHHUKA.

Mopyns 3. ['mapoaumHaMuYecKue pacueTsl.

PacueT ruspaBindeckoro cCOnpoTUBIEHHUs TPyOONpoBOOB. PacueT onTuManbHbIX
IUaMeTpoB TpyOonpoBo10B. PacueTr 1 moadop HacoCoB.

Monyns 4. I'paduueckoe opopmiieHue.

TexHonornueckas cxema. PektuduxaionHas KoJIOHHa ONPeIeIeHHOr0 THIIa C
H300paKeHHeM JeTaeil KOHTAKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MOAyIe 1.

4.00beM yueOHOH THCHUIIUHBI

B 3aueTHBIX B akanewm.
Bunbt yueOHO paboThI eAMHUIIAX yacax
O6masi TpyA0eMKOCTh TUCHHUIIJIMHBI M0 Y4eOHOMY IJIaHy 2,0 72
AYyIUTOpPHBIE 3aHATHUS 16/36 16
Jlexmm (Jlek) - -
IIpaktuueckue 3anstus (I113) 16/36 16
CamocrositesibHasi padora (CP) 56/36 56
Bu1 MTOroBOro KOHTPOJIS: 3a4eT/IK3aMeH 3auer ¢
OLIEHKOi1

AHHOTauus padoyeii MporpaMMbl TUCUHUILTHHBI
«JIEKTPOTeXHHKA M MPOMBbILJICHHAA dJIekTpoHnka» (b1.B.0/1.12)
1. Hear aucnunmiauHbl - (GOpMUPOBaHHE Y OOyYAOMIMXCS KOMIICTCHIIHH,
00eCreynBalOIUX TEOPETHUECKYI0O M TNPAKTHYECKYIO TOATOTOBKY BBITYCKHHMKA, YMEIOIIETO
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BBIOMpATh M IKCIUTYaTHPOBATh JICKTPOTEXHUUYECKUE U IIIEKTPOHHBIE YCTPONCTBA, BIAJCIONIETO
HAaBbIKAMU  MHCIIOJIb30BAHUS  COBPEMEHHBIX  HMH(QOPMAIMOHHBIX  TEXHOJNOTWUH IS
ABTOMATH3UPOBAHHOTO MOJICTIMPOBAHUS M Pacy€Ta 3JIEKTPUYECKHUX U SJIEKTPOHHBIX LIEMEH.

2. B pe3yabrare wu3ydeHusl AUCHUILVIMHBI O0yYAWOIIMHCH 1O MporpamMme
0akajiaBpuAaTa /I0JI2KeH

Obnadams crienyronumu oomernpodeccrnoHanbHbiMu KomneTeHImsaMu (OITK):

- CcHnocoOHOCTh pelIaTh CTaHAAPTHBIC 3aJaud NPO(PECCHOHATBHON NEATETLHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIMOTpaPUIECKO KyIbTYphl C TPUMEHEHUEM MH(GOPMAIIHOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJOTHMA M C Yy4ETOM OCHOBHBIX TpeOOBaHUU WH(HOPMAIIMOHHOU
6e3omacuoctu (OIIK-1);

- cnocoOHOCTh HMCIIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHCLUUIUIMH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOoro aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepUMeHTanbHOro uccienosanus (OI1K-2).

3namo:

- OCHOBHBIC TOHSTHS, ONIPEICIICHIS H 3aKOHBI JIEKTPUYCCKHX TICTICH;

- METOJbl MOJICIMPOBAHMSI, aHAIM3a M pacuéra Ieneil MOCTOSHHOTO U MEePEMEHHOIO
TOKOB, METO/IOJIOTHIO HJIEKTPOTEXHHUYECKUX U3MEPEHHUIA;

- YCTpOMCTBO Y TMPHUHIMIBI PabOTBl AJIEKTPOTEXHUYECKOTO U  AJIEKTPOHHOIO
o0opynoBanusi, TpaHC(HOPMATOPOB, FICKTPUIESCKUX MAIIHH, HCTOYHUKOB IMUTAHHUS.

Ymemn:

- TPUMEHSTh TEXHOJOTMH  MOJEIHMPOBAaHUS, aHalW3a, pacu€ra M HKCIUTyaTalluu
ANEKTPUUYECKUX CETEeH, MPOMBIIIIIEHHOTO 3JEKTPOOOOPYI0BAHUS U SJEKTPOHHBIX IPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHHUYECKOE M 3JCKTPOHHOE OOOpYHOBaHME JUIS pPEIICHUS 3aaad
MPOEKTUPOBAHUS U PEATU3aLMU XUMUKO-TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOCTB.

Braoemy:

- METOJaMU MOJIEIIUPOBAHUS U pacuéTa dJMEKTPHUUECKHUX U DIIEKTPOHHBIX IIeTIeH;

- HaBBIKAMM TMPAKTUYECKOM pabOThI C 3JIEKTPUUYECKON ammapaTypodl U 3JIEKTPOHHBIMU
YCTPOMCTBAMMU.

3. Kparkoe cogep:kanue I CUUNITUHBI

Beenenue. IlpenMer, OCHOBHBIE TIOHSTHS, METOAOJOTHS  JJIEKTPOTEXHUKH H
ANIEKTPOHUKH. KpaTkue HuCTOpHYecKHe CBEACHHWS. 3aJadl W MECTO Kypca B IIOATOTOBKE
OakanaBpa TEXHUKH U TEXHOJIOTHU.

Mopnynb 1. DnekTpudeckue 1enu

1.1. OcHoBHBIE ONpeACNCHUs, OINUCAHMUS TIApaMeTPOB U  METOJIOB  pacuéra
AIIEKTPUYECKUX LIEHEN.

OcHoBHbIE TOHATHSI M OOO3HAUEHUS JJIEKTPUYECKUX BEJIWYUH M DIJIEMEHTOB
anekTpuyeckux 1emnei. OcHOBBI  3iekTpoOe3omacHOocTH. OCHOBHBIE TOHSATHS  TEOPUHU
aneKTpudeckux ueneil. OCHOBHBIE MPHUHIIUIIBI, TEOPEMBl U 3aKOHBI AJIEKTPOTEXHUKU. MeTobl
MOJIEJIMPOBAHUS, AaHATIN3a U pacdy€Ta JMHEWHBIX MIEKTPUUECKUX LIENEH ITOCTOSIHHOTO TOKaA.

1.2. DnekTpudeckue u3MepeHus u Ipruoopsl.

MeTtonpl HM3MEpEHUsl DJIEKTPUYECKUX BEIMYMH: NPSAMbIE M KOCBEHHBIE. AHAIOrOBHIE
AIIEKTPOU3MEPUTEIIbHBIE U IU(PPOBBIE FTEKTPOHHBIE TPUOOPHI: YCTPOUCTBO, MPUHIIUIT JEHCTBUS,
oOmactu mpuMeHeHHs. VI3MepeHHMe DJEKTPUYECKMX  BEJIMYMH: TOKOB,  HANpPsDKEHHIH,
COIPOTUBIIEHUH, MOIITHOCTH U SHEPTUH.

1.3. Ananu3s u pacuér IMHEHHBIX 1ienelf TepeMEHHOr0 TOKa.

CnocoObl mpejcTaBieHUs] (B BHJIE€ BPEMEHHBIX IUarpamm, BEKTOPOB, KOMILJIEKCHBIX
qucen) M mapamerpsl (aMIUIMTyJa, 4acToTa, HadaibHas (¢a3a) CHHYCOUIAIbHBIX (DYHKIIMH.
MrHoBeHHOE, cpegHee W [EHCTBYIOIIEE 3HAYCHUs IIEPEMEHHOI0 CHHYCOMAAIBHOIO TOKa
(manpsoxenust 1 DJ1C). AKTUBHOE, PEAKTUBHOE U IOJIHOE CONPOTHUBIIEHUS BETBU. MOIIHOCTD B
nensx nepeMeHHoro Toka. Koaddumuent monrHoctr (cos(/ ] )) U €ro TeXHUKO-3KOHOMHUYECKOE
3HayeHue. [Ipumenenune anreOpsl KOMIUIEKCHBIX YHCEN B 3JICKTPOTeXHHUKe. KoMIIeKCHBII MeTo
pacuéra JUHEHHBIX IeNed MEPEMEHHOr0 TOKa. bamaHc MOIIHOCTH B IEMAX MEPEMEHHOIO TOKA.
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Pe3oHaHCcHBIE sIBIEHUS B 3JEKTPUYECKHUX LENsAX. Pe3oHaHC HalpspKeHMH M TOKOB. AHamu3 U
pacuér Tpex@azHbIX Lenel IepeMEHHOro Toka. ABTOMATU3UPOBAHHOE MOJICIIMPOBAHHUE U PACUET
ANIEKTPUYECKHX M AIIEKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).

Monyib 2. DIeKTpOMarHUTHBIE YCTPOMCTBA U DJIEKTPUUYECKUE MAIIMHbI

2.1. Tpancgopmaropsl.

Haznauenne u o6nacT NpuUMEHEHHs TpaHCHOPMATOPOB. YCTPONCTBO U MPHUHIIMII
neiictBusi  ogHO(MazHOro TpaHchopmaropa. AHaIM3  3JICKTPOMArHUTHBIX  IPOLECCOB B
Tpancopmarope, cxema 3amemieHusa. Ilorepu osHepruu B TpaHchopmaTope. Buemnue
XapaKTEPUCTHUKHU.

2.2. ACUHXPOHHBIC MAIINHBI.

YCTpoiicTBO ¥ NPUHLUMII  JCWCTBUS  Tpex(a3HOro acCHMHXPOHHOTO  JABHTraTes.
Mexannueckue U paboune XapakTepUCTHKH. DHepreTuieckue auarpaMmbl. [1yck acHHXpOHHBIX
JIBUTATENIell C KOPOTKO3aMKHYTBIM M (a3HBIM poTOpoM. PeBepcupoBaHWE M pETyIHpOBaHUE
YacTOThI BpAlLCHHUS.

Monyib 3. OCHOBBI AIEKTPOHUKU

3.1. DnemenTHas 0a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKH. YcCIOBHBIE 00O3HAUEHUs, MPUHLMII ACUCTBUS, XapAKTEPUCTUKU U
Ha3HAUYE€HHE MOJYIPOBOJHUKOBBIX JUOJOB, TPAH3UCTOPOB, TUPUCTOPOB. WHTErpaibHbIe
MHUKPOCXEMBI, X Ha3HAYCHHE, KITACCU(PHUKAIISI U MAPKUPOBKA.

3.2. ICTOYHUKHU BTOPUYHOTO 3JIEKTPOIUTAHUS U YCUIIMTEIN 3IEKTPUUECKUX CUTHAJIOB.

[TomynpoBOTHUKOBBIE BBITPSIMUTENHN: KIIacCU(UKAIMS, OCHOBHBIE MAapaMETPhl, CXEMbI H
OPUHLKIT PpabOTHl BBIIPSAMUTENA. Jnektpudyeckue ¢GuiabTpel. Kimaccudukanuss ¥ OCHOBHBIE
XapakTepucTuku ycwiutene. OOpaTHbie CBsi3U B omepanuoHHbIX ycwmrenax (OY), wux

BJIMAHUC Ha IAPaAMCTPhI U XAPAKTCPUCTHUKU YCUIIUTCIIA. OCHOBHBIE THUIIBI YCHHHTeHeﬁ Ha Oaze
oVv.

4. O0béM yueOHOM TMCUMITHHBI
B 3aueTHEBIX B akanewm.
BI/II[BI yqe6H0171 pa6OTI)I €IUHHIIaX qacax
OO01mas TpyA0eMKOCTh THCHHUIIIMHBI 110 Y4eOHOMY IJIaHY 50 180
AyIUTOpHBIE 3aHATUS 48/36 48
Jlexiuu (JIek) 16/36 16
Jlaboparopusbie 3ausTus (J1ao) 32/36 32
CamocrositetbHasi padora (CP) 96/36 96
[ToaroToBka Kk KOHTPOJIBHBIM paboTaM 40/36 40
Pedepar 30/368 30
CaMoCTOSATEIbHOE U3YICHHE PA3CIIOB TUCIIATIIHBI 26/36 26
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanug padoyeil NPOrpaMmbl JUCUUIIJIMHBI
«O6mas 3xosorus» (b.1.B.0/1.13)

1. Heap aucuMnjMHbl - cHOPMUPOBATH y CTYJEHTOB CHCTEMHbIE 0a30Bble 3HAHUS
OCHOBHBIX JKOJIOTMUECKHUX 3aKOHOB, OINPEACIAIONIMX CYIIECTBOBAHUE M B3aUMOJECHCTBUE
OMOJOTUYECKHUX CUCTEM Pa3IMYHBIX YPOBHEW; 00 aHTPOIIOT€HHBIX BO3/IEHCTBUSAX Ha Onocdepy u
0 OmopazHooOpa3uu, Kak OCHOBE YCTOMYHUBOCTH COOOIIIECTB.

2. B pe3yabrare M3yuyeHusi AUCHUIIMHBLI 00y4alOmMiica Mo mporpamme 0akajiaB-
pHaTa I0JIKeH:

Osnadems caeayOIMUMH 00IIENPO(PECCHOHATTEHBIMU KOMITETCHITHSIMHU:

- CIOCOOHOCTHIO UCTIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIIsl TOHUMAaHUS
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OKpyXarouiero Mupa u sisieruit npuposl (OI1K-3);

3namo:

- (QyHIaMeHTaJIbHBIC MOHATHS, 3aKOHBI M TPUHIIUIIBI 3KOJIOTHH;

- 3aKOHOMEPHOCTH PAa3BUTHUS SKOCUCTEM U UX KOMIIOHEHTOB;

- TPUYUHBI U TEHJICHIUHU PAa3BUTHSI COBPEMEHHBIX SKOJIOIMUECKUX IPOOIIEM;

- OCHOBHBIE pe3y/lbTaTbl BO3ACHCTBHUS OOIIECTBA HA MPUPOIY; OSKOJOTUYECKHE
IIOCJIEAACTBHSI 3TOTO BO3/IEHCTBUS;

- YCIJIOBHS YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA;

Ymemo:

- OOBSICHUTh IPUYUHHO-CJIE/ICTBEHHBIE CBSA3H SKOJIOTMUECKUX M MCTOPUUYECKHUX IpOoIeC-
COB, BJIMSIHUE YEJIOBEKA HA 3KOJOTMYECKHUE SIBICHUS, UJEH YCTOWYMBOIO Pa3BUTHS, SKOJIOIHYE-
CKOM JeATENbHOCTH U KYJIbTYPHI;

- AHAJM3UPOBATH PA3JIUYHBIE IKOJOTUYECKUE CUTYallU, IPUHUMATh KOHKPETHBIE pellie-
HUSA 110 UX YJIYYILIECHHIO.

Braoemy:

- TOHSATUHHBIM aNnapaToM SKOJOTUU ISl AaHAJIW3a JaHHBIX 110 SKOJOTHUU.

3. Coaeprxanue THCHMIIHHBI

OcHOBHBIE TIOHATHUS U OMpPENIEICHHS] SKOJIOTHH. YdeHue o Ouocdepe. DKOCUCTEMBI U UX
knaccugukanus. Cykueccus skocucTeM. Tpodudeckne B3anMoJICHCTBHS SKOCHCTEMAX. DKOJIO-
rudyeckue nupamuasl. [Ipogykius u sHeprus B skocucremMax. OCHOBHBIE CPelIbl )KU3HU. DKOJIO-
rudeckue GpakTopsl cpenbl. OCHOBHBIE 3aKOHOMEPHOCTH JICMCTBHUS SKOJIOTHYECKUX (DaKTOPOB Ha
JKUBbIE OpPTraHu3Mbl. bUOTHYeckHe CBSI3U OpraHu3MoB B OuoleHo3aX. CTpyKTypa COOOILECTB.
[Monynsauust u ee cBoiicTBa. BiustHue 3xonorndeckux (pakToOpoB Ha OpPraHU3M 4YesloBeKa. Ajari-
Tanus U akkiuMartuzanusa. Oco0o oxpaHseMble IPUPOIHBIE TEPPUTOPUN U UX COBPEMEHHAs CUC-
TeMma. [ mobanbHble SKOJI0rHYecKue MPoOIeMbl yenoBeyecTBa (MapHUKOBBIN 3PPEKT; 030HOBBIE
JBIpBI;  DHepreruyeckas  mpobsiema;  JeMorpapuuecKuil B3pbIB). Me:xnyHaponHoe
COTPYAHUYECTBO B OOJACTHM OXpaHbl OKpPYXKAroIIeH cpeiapl. Y CTOWYMBOE pa3BuTHe
O6uocdepsl 1 YeI0BEYECTBa.

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3aueTHBIX B akanem.
Bunasr yue6HOM paboThI e IMHHUIAX qacax
O01as Tpy10eMKOCTh JUCHUILIUHBI N0 Y4€OHOMY IJIAHY 4,0 144
AYyIUTOpHBIE 3aHATUS 64/36 64
Jlexru (JIek) 32/36 32
[Mpaktrueckue 3austus (I13) 32/36 32
CamocrositeanHas pa6ora (CP) 44/36 44
Buja uToroBoro KOHTpOJIsi: 3a4eT/3IK3aMeH 1,0 IK3aMeH
(36)

AHHOTaNus padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«OcHoBbI TOKcuKOI0THN» (B.1.B.0/1.14)

1. Heablo AMCHMILIMHBI ABIISETCS MpHOOpeTeHne 00yUdaroIMMUCs 3HaHUN B 001acTu
TOKCHKOJIOTMH, HEOOXOUMBIX Il IOHUMAHUS M PEeLIeHHUs MPOoOJIeM YIpaBIeHUsI KaueCTBOM
OKpYXaroIle cpesbl, COXpAaHEHUs YCTOMUNBOIrO (yHKIIMOHUPOBAHUS MPUPOIHBIX 3KOCUCTEM
Y 3JI0pOBbsI UEJIOBEKA.

2. B pe3yabTaTe ndydyeHust JUCHUNIMHBI 00y4aOIIMIics MO mporpaMmMe 0akajiaB-
puarTa J0JI2KeH:

Obnadams CIETYIONTUMA KOMITETCHIIMSIMU:

- CIOCOOHOCTh  MCHOJb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI  JUIS
MOHUMAaHHMSI OKPY>KaIoIero Mupa u seieHui mpupoast (OITK-3).
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- CIOCOOHOCTH yYaCTBOBATh B COBEPIIICHCTBOBAHUU TEXHOJIOTHYECKHUX MPOIECCOB C
MO3UIIMHA SHEPTO- U PECypcocOepeKeHUs, MUHUMHU3AIMKA BO3CHCTBUS Ha OKPYKAIOUIYIO CPEeIy
(TIK-2).

3uameo:

- OCHOBHBIE 3aKOHOMEPHOCTM M MEXaHU3Mbl B3aUMOJEHUCTBUS TOKCUYECKUX
BEIIIECTB C KUBBIM OpraHU3MaMHU, IPEK/IE BCEro, YSIOBEKa,;

- OCHOBHBIE  TIPOLIECCHI,  XapaKTEPU3YIOLIME TOBEJICHUE TOKCHUKAHTOB B
OKPY’KaIOIIEeH cpe/ie, MEXaHU3Mbl SKOTOKCHYHOCTH, TOKCHYECKHE d(PPEKTH U 3aKOHOMEPHOCTH
WX MPOSIBJICHUS HA PA3IMIHBIX HEPAPXUUCCKUX YPOBHIX OpraHU3aIuH OMOIOTUYECKUX CUCTEM;

- CHUCTEMBbl CaHUTAPHO-TUTHECHUYECKUX M  PBIOOXO3SMCTBEHHBIX HOPMAaTHBOB
XMMUYECKUX BELIECTB, NPUHATHIX B Poccuiickoit depepannu; METOIOJIOTMM OOOCHOBAHUS U
YCTaHOBJICHUSI HOPMAaTUBOB COJICP>KaHUSI BPEIHBIX BEIIECTB B 00BEKTaX OKPYKAIOIICH CPeIbl;

- KJIAaCCU(UKALMK BPEIHBIX BEIIECTB MO CTEIMEHH HMX OMAaCHOCTH B OOBEKTax
OKpPY’KaroIIel Cpellbl © METOI0JIOTMH 0OOCHOBAHMS U YCTaHOBJICHUS KJIACCOB OMACHOCTH;

- KIIACCU(UKAIMIO OTXOJOB IPOM3BOJICTBA M TMOTPEOJICHUS TIO CTEICHU
BO3/ICIICTBUS HAa cpely OOMTaHHUS M 370POBbE YeNIOBEKAa W IPHUHIMUIIBI OMpENelIeHUs Kiacca
OMAaCHOCTH; KPUTEPUH OTHECEHHUS OTXOJI0OB K KjaccaMm OIACHOCTH IO CTENEHU HEraTUBHOTO
BO3/ICHICTBUS Ha OKPYXKAIOIIYIO CPeNy.

Ymems:

- OOBSCHATH U OLIEHUBATh OMACHOCTHh MIPUCYTCTBHSI BPEIHBIX XUMUYECKUX BEIIECTB
B OKpY’KaIOILIEH cpene,

- MPAKTUYECKH MPHUMEHSTHh IOJy4YeHHbIE 3HAHHS B CBOEH mpodeccrHoHanbHON
NESTEIIbHOCTH C TO3UIMH JHEPro- M pecypcocOepekeHus, MUHUMH3AIUU BO3JCHCTBHS Ha
OKPYXKAIOIIYIO CPeLy.

Brnaoemy:

- MOHATUMHBIM  anmapaToM B 00JAacTH TOKCHKOJIOTMM U JKOJOTHYECKOTO
HOPMHPOBAHMS;

- HaBbIKAMU pa0OThl ¢ OCHOBHOW HOPMATHUBHOW W METOAMYECKON JOKYMEHTAIUEH,
KacarolIeicsi perJaMeHTUPOBAHUSI U OILIEHKH OIACHOCTH BEIECTB B OOBEKTAX OKpYKAroIIeH
cpenpbl.

3. Kparkoe conep:xxanue Kkypca:

OnpeneneHne W OCHOBHBIE TMOHATUA TOKcUKojoruu. Ilpemmer u  cTpykTypa
TOKCHKOJIOTHH, IIEJIM U 3a7a4H.

OcHOBBI TOKCHUKOAMHAMHUKH. OCHOBbI TOKCHUKOKMHETUKH. DaKTOpbl, BIUAIONIME Ha
MIPOSIBJICHUE TOKCUYHOCTH BelecTBa. [[OBTOpHBIE BO3/IEHCTBHS BPEHBIX XUMHUECKUX BEIIECTB.
Koeprusm kcenobnotukoB. KommiekcHoe U coueTaHHOe JeiCTBUE. AHTUIOTHI.

Crernuanpabie (HOPMBI TOKCHUECKUX MPOIIECCOB. M30upaTenbHasi TOKCHYHOCTb.

OcHOBBI TOKCUKOMETpUHU. Jl03bI M KOHIIEHTPAallUM, OCHOBHbIE THUNBL. Kpurepuu
MOTEHIIMATBPHOM OMACHOCTH W PEeajbHOM OIMACHOCTH. 3aBHUCHUMOCTH «H03a-3G(dEeKT» U «103a-
OTBETY.

DKOJIOTO-3MTUAEMHUOJIOTHYECKHE nccienoBanus. OreHka pucka sl 37J0pOBbs YeJIOBEKa
MpU BO3JEHCTBUUA XUMUYECKUX BELIECTB, 3arPS3HSIONINX OKPYKAIOIIYIO CPELy.

CaHuTapHO-TUTHEHUYECKOEe HOPMHPOBAHUE M KIACCH(UKAIIMS TI0 CTETICHH OMAaCHOCTH B
BOJIC BOJHBIX OOBEKTOB XO3SHUCTBEHHONUTHEBOTO U KYIbTYPHO-OBITOBOTO BOJOMOIB30BAHUS, B
atMoc(hepHOM BO3JyXe HACEJIICHHBIX MECT, B BO3JyXe paboueil 30HbI, B TOYBE, B IHIIEBHIX
npoaykrax. [lopsgok 060CHOBaHMSI HOPMAaTHUBOB U Kjlacca omacHOCTH . OCHOBHBIE TOKYMEHTHI.

HopmupoBanne XMMHUYECKHX BEHIECTB M KJIACCH(HUKAIUS MO CTETICHH OMAaCHOCTH B
BOJIC BOJHBIX OOBEKTOB, MMEIOIIUX PHIOOXO3SMMCTBEHHOE 3HAUEHUE; MOPSIOK O00OCHOBAHUE
HOPMATHBOB M Kjacca ormacHOCTH. OCHOBHBIE TOKYMEHTHI.

OKoTOKCHKOJNIOTHA.  OCHOBHBIE  IIOHATHA. ODKOTOKCUKOKHMHETHKAa. (OCHOBHBIC
XapaKTePUCTUKH  TOBEICHMsI  3arpsi3HSAIONIMX  BEIIECTB B OKPYXKAWOIIEH  cpene.
DKOTOKCHKOJIMHAMHKA. JKOTOKCUYHOCTb, MEXAaHU3MBl JKOTOKCHYHOCTH. TOKCHYHOCTH
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XUMUYECKHUX BEILECTB JUISl Pa3IMYHbIX )KMBBIX OPraHU3MOB U pacTeHuid. KoMiuiekcHas onienka
OITACHOCTH BEIIECTBA C DKOJOTMYECKHMX Io3uimi. Kiacchbl OmacHOCTHM TOKCHYHBIX OTXOJIOB
MPOU3BOJICTBA M TOTPEOJICHUS MO CTEIMECHU BO3ACHCTBHSI Ha Cpelqy OOWUTAaHUS M 30POBbE
yenoBeka. KpuTepuu OTHECEHHS OTXOJOB K KJIACCY OIACHOCTH IO CTENEHW HEraTUBHOTO
BO3JICUCTBUS HA  OKPYXKAWOIIYIO  CpeAy. OKoJormueckoe HopmupoBaHue. (OCHOBHBIE
MPUHIMIBI U TOHATUA. MeTonomorndyeckue noaxoasl k pacuety K.

XapaktepucTuka HauboJee OMacHbIX IKOTOKCUKAHTOB.

4, O0beM y4eOHOI TN CIUNITHHBI

B 3aueTHBIX B akanmewm.
Bunbr yueOHOM paboThI e IMHHIAX qacax
OO0mas TpyA10eMKOCTh TUCHUIJIMHBI 0 Y4eOHOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATUS 48/36 48
Jlexruu (JIek) 32/36 32
[MpakTrueckue 3austus (I13) 16/36 16
CamocrositebHas pa6ora (CP) 60/36 60
Bua uTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH 3auger ¢
OLIEHK O

AHHOTaus padoyel NPorpaMMbl M CHHUIIJIMHBI
«IIpomMbIlLTIEHHAS 3KOJI0TUsI OCHOBHBIX XUMHU4eckux npoussoacrs» (b1.B.0/1.15)

1. Ieab AUCHMIIMHBI - TproOpeTeHne 00yJarOIMUMUCS 3HAHUN U KOMIIETESHIIUH, ITPO-
(eccroHaIbHBIX YMEHUH M HAaBBIKOB B 00JAaCTH OpraHU3alMd MaJIOOTXOAHBIX MPOMBIIIIEHHBIX
IIPOM3BOJICTB HA OCHOBE METOAOB 00E3BPEIKMUBAHUS TBEPBIX, KUJKHX M Ta3000pa3HbIX 3arpsi3-
HSIOIUX BEILECTB.

2. B pe3yjabTare M3y4yeHHsl JMCUUILUIMHBI 00ydawumiics mo mporpamme fakajas-
pHATa J0JIKEH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) komnerenusmu:

- CIIOCOOHOCTBIO Y4acCTBOBAaTh B COBEPIICHCTBOBAHUU TEXHOJIIOTHYECKHX MPOLECCOB C
MO3UIMI PHEPTrO - U pecypcocOepekeHMsl, MUHUMHU3ALNUN BO3JCHCTBUS HAa OKPYXKAIOUIYIO
cpeny (I1K-2);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHbIE TEXHUUYECKUE pELICHMs MpH pa3zpaboTke
TEXHOJIOTUYECKUX  MPOLIECCOB; BBIOMpAaTh TEXHUYECKHE CpeJICTBA M TEXHOJIOTHUH,
HaIpaBJIEHHbIE HA MUHMMM3ALUI0 aHTPOIOI€HHOIO BO3JCHCTBUS Ha OKPYKAIOIIYIO CPELy
(TIK-5);

3uams.

- OCHOBBI XMMHUYECKHUX TE€XHOJIOTMI MPOU3BOJCTB C MO3ULUN UX BO3AECHCTBUS HA OK-
PYXaloLIyIo Cpeny;

- OCHOBHBIE METObl OOpAIllEHHUsI C TEXHOTEHHBIMHU 3arpsI3HSAIOLIMME BEILlECTBAMU;

Ymemo:

- aHaJM3UpPOBATH JJAaHHBIE [0 UCTOYHHKAM BHIOPOCOB (COPOCOB) 3arpsi3HAIOLIUX Be-
IIECTB; BBIJCIISATH MPUOPUTETHBIE 3arPSA3HSAIONINE BEIIECTBA U HCTOYHUKH UX BHIOPOCOB (cOpo-
COB);

- NPOBOJUTH OLEHKY NMPUPOJOOXPAHHBIX MEPONPUATUN IO HOPMATUBaM IIPEIEIBHO
JOTYCTUMBIX ~ BBIOPOCOB  (COpOCOB)  3arpsi3HSIIOIIMX  BEHIECTB W SKOHOMHUYECKOU
11eJ1ecO00pPa3HOCTH UX IPUMEHEHHUS;

Braoemy:

- HaBBIKAMHU COCTAaBJICHUS W aHAJINM3a MPUHLIUIHUAIBHBIX TEXHOJOTMYECKHX CXEM I10
OYHCTKE BHIOPOCOB (COPOCOB) MPOMBIIIICHHBIX TTPOU3BOJICTB;

- METOJIaMHU CPAaBHEHMsI BADUAHTOB IPOEKTHBIX PEIICHUH, HAIPAaBJIECHHBIX HA HEPro-

U pecypcocOepexeHre 1 MUHUMU3AIMI0 BO3CHCTBUS Ha OKPYKAIOLIYIO CPELy.
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3. Kparkoe cogepxxanue 1uCUHMNIHHBI:

OcHOBHBIE XMMHUYECKUE TEXHOJIOTUU M MX BO3ACHCTBHE HA OKPYKAIOILIYIO cpeny (B
MPOU3BOJICTBE CEPHOM, a30THON U (POCHOPHOI KHCIOT, MUHEPATBHBIX YAOOPESHUH, IIEI0YeH,
aMMHaKa, CTPOUTENIbHBIX MaTepHalioB, IEJIII0I03HO-0YMaKHON MPOMBIIIJIEHHOCTH U HedTe-
razoJio0bIue).

[TpunHuMIIBI Opranu3anuu nepepaboTKu, 00e3BPEKUBAHUS U YTUIIM3AIUN OTXOO0B OC-
HOBHBIX IIPOM3BOJICTB B XUMUYECKOH, HE)TEXUMHUUECKOM, CTPOUTEIBHOM U AP. OTPACIIAX.

MeTo bl OUMCTKH MPOMBIIUIEHHBIX Ta30B OT TBEPJABIX YACTHIl U a3p030Jiei, OKCHUOB
Cephl M a30Ta, XJOp- U (PTopcoaepk alx ra3oB, OPraHUNYECKUX 3arps3HIIOMNX BEIIECTB U
oKcuaa yriepona. XuMHueckue, (PU3NKO-XUMUUECKHEe U OMOXMMHUYECKUE METOJIbI OYHCTKHU
cTo4HbIX BoJ. Cucrema cOopa, mepepaboTKi M 00E3BPEIKUBAHMS TBEPBIX MPOMBIIIICHHBIX
OTXO/IOB.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHbBIX B akanewm.
Bunbt yueOHOM pabOThI eUHHULIAX yacax
O0mas TpPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
AYIUTOpPHbBIE 3aHITHS 48/36 48
Jlexrun (JIek) 32/36 32
[MpakTrueckue 3austus (I13) 16/36 16
CamocrositeabHas pa6ora (CP) 60/36 60
Buja uToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 1,0 IK3aMeH
(36)

AHHOTanusA pado4eil NporpaMMsbl y4eO0HOH THCHHUTIIHHBI
«Texnuka 3amuTthbl okpyxaruieii cpeas» (b1.B.0/1.16)

1. Heap AucOMIUIMHBI - (HOPMUPOBAHHE aHCAMOJISI CHCTEMAaTH3MPOBAHHBIX 3HAHHUI O
METO/JaX M TpHUEMax 3allUThl OKPYKAIOMIEH Cpeabl OT 3arpsS3HEHHsS IPOU3BOJCTBEHHBIMU
0TX0JJaMH, cOpocamMH U BBIOpOCaMH.

2. B pe3yabTaTe m3yueHusl TUCHHUIJIHHBI 00y4alomuiicss Mo mporpaMmme 6akajias-
pHAaTa 10JIKeH:

Obnadams crenyronmumu npodeccuoHaibHbiMU kKomneTeHusaMu (I1K):

- CIIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTHUECKHUX MPOIIECCOB
C TIO3UIIUM PHEPTO- U PECypcocOepekeHnss, MUHIMH3AlUHA BO3JCHCTBHUS Ha OKPYKAIOIIYIO CPEIy
(TIK-2);

- TOTOBHOCTBIO  OOOCHOBBIBATH KOHKPETHBIC TEXHHUYECKHE PCIICHHS TPH
pa3paboTKe TEXHOJIOTMUYECKUX IPOIECCOB; BHIOMpATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH,
HalpaBJeHHbIE HAa MWHHUMM3AIIMI0O AHTPOIIOTEHHOTO BO3ICHCTBUSA Ha OKPYXKAIOIIYIO  Cpeay
(IIK-5);

- TOTOBHOCTBIO HM3ydaTh HAyYHO-TEXHUYECKYI0 HH(GOPMAINIO, aHAIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT IO TeMaTuke uccienopanuii (ITK-13);

3namo:

- OCHOBHBIE TE€XHOJOTHYECKHE METOJbI U MPHUEMbl MUHUMM3AINH MOCTYIUICHUS B
00BbekThl Omocepbl Hanboyiee KPYMHOTOHHAXHBIX PAa3HOBUIAHOCTEH TPOU3BOJACTBEHHBIX
OTXOJIOB, X 00€3BpEKUBAHUS U MEPEPAOOTKHY;

- (UBUKO-XUMHYECKOE CYIIIECTBO, amnmapaTypHoOe odopmiieHne u
COTOCTaBUTENBHYIO 2P(EKTUBHOCTh PeaTH3yeMbIX MPUPOAOOXPAHHBIX TEXHOJIOTHIA;

Ymemo:

- KBAJTM(HUIUPOBAHHO OOOCHOBAaTh BBHIOOP COOTBETCTBYIOIIECH IMPHPOIOOXPAHHOM
TEXHOJIOTHH MPUMEHHUTEIFHO K PEIICHUI0 KOHKPETHOM 3a7aun 00e3BpexuBaHusl (1epepaboTKH)
OTXO0JI0B, COPOCOB ¥ BBIOPOCOB B YCIIOBHUSX JCUCTBYIOMIETO (IPOSKTHPYEMOT0) MPEATPUSTHUS;

Braoemy:
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- HaBbIKAMH aHajHM3a HAay4YHO-TEXHWYECKOH HWHGPOpMalUU B 00JACTH TEXHOJOTHU
oOpalleHHs ¢ aHTPOIIOTEHHBIMH ITOCTYIUICHUSIMU B OHOChepy.

3. Kpatkoe conep:kaHue qUCHMIIMHBI:

Beenenne. CoBpemMeHHOe cocTosHHE Ouocepbl Kak CIEACTBUE MOCTYIUICHHS
TCXHOI'CHHBIX 3arpsA3HAOIINX BCIICCTB. HOMGHKHaTypa OCHOBHBIX HTPpUEMOB H CpCIACTB
IpEeIOTBPAICHNUS, COKpAIeHUs, 00€3BpeKUBaHMs (OUUCTKH) U TIepepadOTKU OTXO0J0B, COPOCOB
U BBIOPOCOB.

TexHonoruss OYMCTKM OTXOAALMX ra3oB. (OCHOBHBIE 3arpsi3HAIOLIME BELIECTBA
OTXOJAIIUX ra30oB, MAcIITaObl M MOCJIEICTBUS MOCTYIUICHUS OTXOSIIUX Ta30B B arMocdepy.
Hauboinee ¢ ¢dexTuBHbIE TEXHOIOTUU MPEIOTBPALICHUS BBIOPOCOB IMBUTM U TOKCHYHBIX T'a30B,
ux oO0OpynOBaHUE, MPUHLUIBI M YCIOBHUS peanus3aluy, Mokazatean 3¢GPeKTUBHOCTU
IKCILTyaTal1H.

TexHonorust OUNCTKU CTOUHBIX BoA. Kiaccudukanus u xapakTepucTHKa BOJHBIX pecyp-
COB, TIPOOJIEMBI MX 3arpsi3HEHUs, MmoKa3aTenu 3(h(HEeKTHBHOCTH UCIIOIB30BaHMs, BOIPOCH BOJO-
MOATOTOBKU. TEXHOJOTUHM MPEIOTBPALLICHUS U COKPAIICHHS 3arps3HEHHs MPOU3BOJCTBEHHBIX
CTOYHBIX BOJ aHTPOTIOT€HHBIMH MPHUMECSIMH COTJACHO HMX KIacCH(UKAalMU Ha B3BEIICHHBIC
(KpymHO- ¥ MEJKOJUCIEPCHBIE) U PACTBOPEHHBIE (HEOPTraHUYECKHUEe, OPraHuYeCKUe U rasbl), ar-
napaTypHoe o()OpMIIEHHE COOTBETCTBYIOIIMX IPOLIECCOB, CYHMIECTBO M 3()(HEKTUBHOCTh UX pea-
nu3anuu. Bompockl pecypco- u sHeprocOepeskeHus B 00JaCTH OYMCTKH CTOYHBIX BOJ| (pEeKyIie-
paTHBHBIE METOIbl OYMCTKH U HCIIOJIb30BaHUE B HUX MPOMBIIUICHHBIX OTXOJIOB).

TexHonorust nepepabOTKU TBEPIbIX OTX0J0B. CBeleHUss O HOMEHKIaType, oObemax
o0pa3oBaHMsl M IOCIEJACTBUSAX pa3MELICHUS Ha 3E€MHON MOBEPXHOCTH TBEPABIX OTXOOB.
TexHonoruu uU3MeNbUEHUs, arfioMepalui U odoraiieHus, Kak oOIIre MpoIecchl 00paIIeHus C
TBEPABIMU OTXOJAaMU, HUX OCHOBHOE oOopynoBaHue. TexHosioruu oOpaiieHus c Haubosee
KPYIMTHOTOHHXXHBIMH OTXOJIaMH C MPUMEPAMU COOTBETCTBYIOIMX MaTEpUAIbHBIX PacdyeToB U
OLICHKOW TEXHUKOIKOHOMUYECKOH 3(pPEeKTUBHOCTH.

3akmoyeHue. HanpaBiieHus: U NepCneKTHBBI Pa3BUTHS MPUPOIOOXPAHHBIX TEXHOJIOTUH B
chepe oOparieHust ¢ OTX0AaMH.

4. O0bEéM y4eOHOH JUCHHILINHBI

B 3aueTHBIX B akanewm.
Bunasr yue6HOM paboThI e IMHHUIAX qacax

OO0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
AYyIUTOpHBIE 3aHATUS 64/36 64
Jlexru (JIek) 32/36 32
[Mpaktrueckue 3austus (I13) 32/36 32
CamocrositesibHasi padora (CP) 80/36 80

Buja uTOroBOoro KOHTpoOJIsi: 3a4eT/3K3aMeH 1,0 Jk3ameH (36)

AHHOTanus padoyeil NPOrpaMmbl AUCHUIIIHMHBI
«IKOHOMUKA U MPOTHO3MPOBaHNeE MPOMBINLIEHHOT0 MPUPO/IONOJIH30BAHUD)
(b1.B.O.17)

1. Ieam AUCHUIUIMHBI — TIOJTOTOBKA CIEIHMAINCTOB-IKOJIOTOB, O0JIagalonInX
HaBBIKAMU CBOOOJIHOTO BIJIAJICHWS ~ METOJaMH M TOAXOJaMH K TPHHITHIO pPEIICHUH,
ONUPAIOIIUXCA HA PE3YNbTaThl INIYOOKOTO 3KOJIOr0-3KOHOMHUYECKOTO aHajIM3a IKOJOTHMUYECKUX
npo0JeM, BO3HUKAIOIMNX B chepe GYHKIMOHUPOBAHUS MTPOMBIIUIEHHOTO TIPOU3BOJICTBA.

2. B pe3yabTtare wu3ydyeHHsl AUCHMIUVIMHBI O0y4YawuIuiicsi Mo mporpamme
0akajiaBpuaTa J0JIKeH:

Obnaoams cnenyromumu odbmenpodeccunonansubiMu (OITK) u mpodeccrnonambHBIMU
(ITK) xoMIieTeHIIMSAMHU:

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE MH(OPMAIMOHHBIE TEXHOJOTHH,
MIPOBOJIUTH 00PaOOTKYy MH(POPMAIIMK C UCIOJIB30BAaHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
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JUIS pacdeTa TEXHOJIOTWYECKUX MapaMeTpoB OOOPYAOBAaHUS MU MOHUTOPHHIA MPUPOIHBIX CpPEX
(IIK-3);

- CIIOCOOHOCTBIO HCIOJB30BATh AJIEMEHTHI JKOJOr0-3KOHOMHYECKOTO aHalu3a B
CO3IaHHHU 3HEPro- u pecypcocoeperaromux Texnomnoruii (I1K-8);

- CHOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJbl HCCIIEAOBAHUS TEXHOJIOTUYECKUX
IPOLIECCOB M HNPUPOJHBIX CpEJA, HCHOIb30BATh KOMIIBIOTEPHBIE CpEJICTBA B HAy4yHO-
uccienoBareibekoil padore (ITK-14).

3namo:

— TMpaBOBbIE, METOAWYECKHE, HOPMATHBHO-METOJMUYECKUE JIOKYMEHTHI, Kacarolluecs
peanu3any SJKOHOMHUECKUX MEXaHU3MOB OXPaHbl OKPY>KaroLIed IPUPOJHOM Cpe/ibl;

— METOJBl OLIEHKH yliepba OT 3arps3HEHUs OKPYKAIOUIeW Cpeabl MPOMBIIIIICHHBIMU
OpEANPUATHIMU;

— METO/Ibl UCUMCIICHHUS] DKOJIOTHYECKUX IIJIATEXKEMN 3a 3arpsi3HEHUE OKPYKAIOIIEH Cpebl;

— CYILIECTBYIOIIME CepTU(PULIUPOBAHHBIE TPOrPAMMHbIE IPOAYKTHl U MH(POPMALIMOHHBIE
CHCTEMBI, IPUMEHSIEMbIE B CHCTEMaX yIPaBICHHS CPEN03AIMUTHON AEATEIbHOCTHIO;

— METOJbl IPOBEJNCHHUS TEXHUKO-I)KOHOMHMUYECKUX pacueToB, OLEHKH 3KOJIOro-
HYKOHOMHYECKOW 3(PPEKTUBHOCTH KANMTAIBHBIX BIOKEHHHA B CTPOUTEIHCTBO IMPOU3BOACTBEHHO-
XO3SIMCTBEHHBIX OOBEKTOB, pa3pabOTKM M BHEJPEHUS HOBOM TEXHMKH,  OCYIIECTBICHUS
CPENO3AIINUTHBIX MEPOIIPUATHH;

— METO/Ibl SKOJIOI'0-?3KOHOMHUYECKOI'0 aHaJI13a, IPOrHO3UPOBAHMS U YIIPaBICHUS B chepe
MPOMBIIIJICHHOTO PHPO/IOTIOIE30BAHHUSL.

Ymemn:

- TNPHUMEHATh TOJYYCHHbIC 3HAHMS, YMEHHS M HaBBIKM B 00JACTH SKOJIOTUYECKOMH
SKOHOMHKH JUIsl KBAJTM(UIUPOBAHHOIO BBHIIIOJHEHUS HAyYHO-MCCIIEOBATENbCKON, IPOEKTHOM,
IIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM,  A3KCHEPTHOM M  OpraHM3allMOHHO-YNpPaBIeHYECKON
npodecCHOHATBHOMN 1A TENbHOCTH.

Braoemy:

- NPaKTUYECKMMU HaBBIKAMHM MPUMEHEHMs ACUCTBYIOUIMX HOPMAaTHBHO-METOAMYECKHX
JOKYMEHTOB, CHEIHAIN3UPOBAHHBIX IPOTPAMMHBIX TPOJAYKTOB W TOJYYEHHBIX B IpOIECCEe
oOyuyeHMsT 3HaHMW Ui MPOBEAEHUS HATypalbHOM U CTOMMOCTHOM OLIEHKH BO3ACHCTBUS
IPOMBIIUIEHHBIX ~ OPEANPHUITHH HAa  OKPYXKAlOIIYI0  Cpely; OIpeAeNieHuss  pa3MepoB
KOMIICHCAIIMOHHBIX IUIaTe)XKeH 3a 3arps3HeHue arMoc(epbl, BOAHBIX OOBEKTOB M IOYB;
MOJTOTOBKU 3KOJIOT0-3KOHOMHUYECKOT0 000CcHOBaHUS 3(()EKTUBHOCTH pa3pabOTKU U BHEAPEHUS
OJTHOLIEJIEBBIX U MHOTOLIEJIEBBIX CPEJO3ALIUTHBIX MEPOIIPUITU.

3. Kparkoe conep:kanue IMCHUIIUHBI:

HaponHoe XO03HCTBO Kak LEJIOCTHas 3KOJOro-sKOHOMHYeckas cucrema [loHsTue
NPOMBIIIJICHHOTO ~ TPUPOIONOIB30BaHUSA.  XapakTep B3aWMOJICHCTBHS TPOMBIIUICHHBIX
00BEKTOB C OKPYXKAIOIICH MPUPOTHON CPEIO M €ro SKOJIOr0-3KOHOMUYECKUE MOCIEICTBUS.
Ponb 1 3HaueHHWe SKOHOMUKHM MPUPOJONOIH30BAHMS B PEIIEHUU 3aJad pa3BUTHUS OTpacieit
HApOJIHOTO XO3SMCTBA U OXPAHbI OKPY>KaIOLIeH MPUPOTHON CPEIbI.

HopmaTuBHO-TIpaBOBBIE  aKTHI,  PETYIUPYIONIME  TPUMEHEHHE  HKOHOMHUYECKUX
MEXaHU3MOB IMPUPOJIONOIB30BaHU. DIEMEHThl HIKOHOMHUYECKOT0 MEXaHH3Ma PalllOHAIbLHOTO
NPUPOIONIONB30BaHNsA. MEeCTO HOPMHPOBAHHS YPOBHS 3arps3HEHUS OKPYXKAIOIIEH cpenbl B
3ajaue peanu3ali AKOHOMMYECKOI'0 MEXaHHM3Ma OXpaHbl OKpykarwoued cpeapl. Cucrema
TJIaTeXeW 3a 3arpsi3HEHUE OKPYXKAIOMIEH Cpelbl KaKk WHCTPYMEHT 00eCTeueHUs HOPMAaTHBHOTO
KadyecTBa OKpyxkaromeil cpeapl. Poib 3KOIOro-sKOHOMHYECKOro aHaiu3a B 3¢ (eKTUBHOU
peann3anuy SKOHOMUYECKOTO MEXaHU3Ma IPUPOI0TIOIb30BaHUS.

Hcnonb3oBanue MHGOPMAITMOHHBIX TEXHOJIOTUN M CepTU(GULIMPOBAHHBIX MPOrPAMMHBIX
IPOAYKTOB JUIsl OLIEHKU BO3JCHCTBUS Ha OKPYXKAIOLIYI0 Cpeay BbIOPOCOB 3arps3HSAIOLIMX
BEIIECTB B aTMoc(epy U cOpOCOB B BOAHBIE OOBEKTHI. Y CTAaHOBJIEHHUE HOPMATHBOB MPEIEIBHO
JIOTTyCTUMBIX BBIOPOCOB B aTMocdepy ¥ HOPMATHBOB COPOCOB B BOJHBIE OOBEKTHI IO
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pe3yJbTaTtaM OIICHKH BO3ACHUCTBUSA. BBIOOp cpemo3aluTHBIX MEpONpPUSATHH, 00ecTIedrBaIONINX
HOPMAaTUBHOE Ka4€CTBO OKPYKAIOLIEN CPEb.

DKOJIOr0-5KOHOMUYECKHUH yIIepd Kak CpeACTBO aHaju3a pa3MEepoB AaHTPOIOTCHHOTO
BO3JCHCTBUS Ha  OKPYXAIOUIYI0 Cpely M YydyeTa HKOHOMUYECKUX IOCIEICTBUN 3TOrO
BO3JICUCTBUS IIPU  aHAIMU3E HApOIHOXO035IiCTBEHHON 3((PeKTUBHOCTH  Cpeno3aIUTHBIX
MEPONPUATUA N HHBECTHLIMOHHBIX NPOEKTOB. CylIeCTBYIOIME METOAbl OLIEHKH JKOJOro-
KOHOMHYECKOTO yiepOa. OCHOBBI MOJX0/a K YKPYITHEHHON OIICHKE yiiepOa OT 3arps3HeHUs
aTMocdepsl, BOAHBIX OOBEKTOB M pa3MelleHHs oTxonoB. Ilopspok onpeneneHus pazMepoB
yiep0a oT 3arpsi3HEHUs 3eMelb XUMUYECKUMH BEILIECTBAMMU.

MeToapl ucUMCIeHUs IUIATEXKEW 3a 3arps3HEHUE OKPYKAIOIIEH Cpeldbl U HEraTHBHOE
BO3/ICIICTBME HAa OKPYKAIOLIYIO0 Cpely MpU pa3MEIIEHHH OTXOAOB. AHaIM3 SKOHOMHUYECKUX
MEXAHU3MOB CTHUMYJIMPOBAHMS CHIDKEHHS 3arpsA3HCHHs OKPYXKAIOUIEH cpeabl IIPU B3UMaHHUU
IKOJIOTHYECKUX IuiaTekell. OCHOBHBIE (AKTOPHI, BIMAIONIME HA BEIMYUHY IJIaThl. Buabl
IUIaTe)XEH, MUCTOYHUKM (OPMHMPOBAHUS, HAIPABIECHUS MCIONb30BaHMA. Pacduer rmuiatexeill 3a
BBIOPOCHI 3arpsI3HAIONIMX BEIIECTB B aTMocdepy, cOpoc B BOAHBIE OOBEKTHI, HETaTHBHOE
BO3/CHCTBUE HAa OKPYKAIOLIYI0 CpeAy IpU pa3MelleHUH oTXooB. IlpuHummnsl ¢popmupoBaHus
CTaBOK IUIaTeXel 3a 3arpsA3HEHHE OKpykawlued cpenbl. llpuMmeHeHune HHPOpPMaALMOHHO-
BBIUMCJIMTEIBHBIX CHUCTEM MJI pacueTa SKOJIOIMYECKMX IIIaTeKed M aHajau3a BKIIAJOB
Pa3IMYHBIX HJIEMEHTOB IPOU3BOICTBEHHO-X035ICTBEHHON CHCTEMBI B HX ()OPMUPOBAHUE.

AHalu3 3K0JI0r0-3KOHOMHUYECKOM 3(h()EeKTHBHOCTH OCYLIECTBICHUS MPUPOAOOXPAHHBIX
MEPONPUITUHA, pa3pabOTKW W BHEIPEHHUS HOBOM TEXHUKM, OCYIIECTBIICHUS KalMUTaJbHBIX
BioxeHui. ConepkaHue 3K0JIOr0-3KOHOMUYECKOTO OOOCHOBAHUSI MHBECTHLIMOHHBIX MPOEKTOB,
UX KOMMepdYecKas, OJDKeTHass M SKOHOMHYecKas 3(P¢PeKTUBHOCTh. HeaucKoHTHpyeMmbie H
JUCKOHTUPYEMBIE IOKa3aTeNIN 3KOJIOT0-3KOHOMUYECKOH 3 (PEKTUBHOCTH, METOIbI UX pacyera u
oOnactb mpuMeHeHud. [loHsATHE COMOCTaBUMOCTH pAa3JIMYHBIX BAapUAHTOB OJIHOIIENIEBBIX U
MHOTOLIEJIEBBIX ~ HPUPOAOOXPAHHBIX  Meponpusatuil. Metoasl aHamm3a 3((EeKTUBHOCTH
OJIHOLIETIEBBIX pecypcocOeperammx U cpeao3anuTHeIX Meponpustuil. Crnenuduka moaxona K
aHaM3y  9KOJIOTO-3KOHOMHYECKOM  3(()EeKTUBHOCTM MHOTOLENEBBIX  CPEJO3ALIUTHBIX
MeponpusaThid. BausHue paznuumii B o0beMax NMPOU3BOJCTBA MPOAYKIIMHM HAa METOAbl OLIEHKH
HKOJIOTO-3KOHOMUYECKHUX IMOKA3aTeIe pa3InyHbIX BapUAHTOB TEXHUYECKUX PEUICHUNH. AHaIu3
9KOJIOTO-3KOHOMUYECKOW A(P(EKTUBHOCTH TEXHUYECKMX pPELIEHUI, HaIlpaBIECHHbIX Ha
yAy4llleHHe KauecTBa MNPOAYKUMH. AHAIU3  HKOJOT0-3KOHOMHYECKOM 3¢ (EeKTUBHOCTH
pPa3IUYHBIX BapHaHTOB MHOTOLEIEBBIX  IPUPOJOOXPAHHBIX MEPONPUATHUN, CBSI3aHHBIX C
KOMILJIEKCHON TepepaboTKON ChIpbs, CO3AaHHWEM MAJIOOTXOAHBIX TEXHOJIOTUH, yTHIM3auuei
0TX0/10B. BiMsiHMe pa3nuuuii acCOpTUMEHTa NPOAYKLIMHM M €€ KadyecTBa Ha COINOCTaBUMOCTb
IKOJIOT0-3KOHOMUYECKUX MTOKA3aTeNIeH.

4. O0béM yueOHOI TUCUHMIIIIMHBI

B 3aueTHBIX B akanewm.
Bunbt yueOHO paboThI eAMHUIIAX yacax
OO01mas TPyA0eMKOCTh THCIUIIJIMHBI 110 Y4eOHOMY IJIaHY 50 180
AYyIUTOpPHBIE 3aHATHUS 64/36 64
Jlexrun (JIek) 16/36 16
IIpaktuueckue 3anstus (I113) 32/36 32
Jlaboparopusbie 3ausaTus (J1ao0) 16/36 16
CamocrtositesbHas padora (CP) 80/36 80
Buja uToroBoro KOHTpOJIsi: 3aUeT/IK3aMeH 1,0 IK3aMeH
(36)

AHHOTauus padoyeii MporpaMMbl TUCUHUILTHHBI
«OcHoBBI MUKpOOUOJI0THN U OHoTexHOoa0oruN» (Bb1.B.O/1.18)
1. Heap AUCHUIIMHBI - W3YYCHHE OHOJOTMYECKHX CBOWCTB MHMKPOOPTaHU3MOB,
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OTIpEeNIeNAIONUX HUX POJIb B SBOJIIOLMU aTMOC(Epbl, ydacTHe B OMOTCOXMMHUYECKUX LHKIIaX
IpeBpalleHus B NpUpoJe Yriepoda, a3zoTa, cepbl, ¢ocdopa, Keleza; CaMOOUYHILIAIOLICH
CIIOCOOHOCTH 9KOCHUCTEM, 3aKOHOMEPHOCTEN HCII0JIb30BAHUS MUKpPOOPIaHU3MOB;
OMOTEXHOJIOTMYECKUX CIIOCOO0B OUMCTKHU 3arpsiI3HEHHBIX MPUPOJHBIX U TEXHOT'CHHBIX CUCTEM.

2. B pe3yabrare u3y4YeHMs JAUCHMIUVIMHBI O0ydawouuiics 1o mnporpamMme
OakajaBpuaTa J0JKeH

Obnadams CleyIOUUMU KOMITETCHIIUSIMU:

- CIIOCOOHOCTBIO UCIIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMaHUS
OKpy»Xxarouiero mupa u siieanit npuposl (OI1K-3);

- CIIOCOOHOCTBIO YyU4aCTBOBATh B COBEPIICHCTBOBAHUU TEXHOJIOTHMUECKHUX MPOIIECCOB
C TMO3ULUI 3HEPro- U pecypcocOepeeHnss, MUHIMU3aLUU BO3ICHCTBHS HA OKPYKAIOIIYIO CPENY
(TIK-2).

3uams:

- OHoxuMHYeckne U (PU3NOIOTUYECKUE CBOWCTBA MHKPOOPraHU3MOB (OakTepHii
UaHoOaKTepHii, apxeOaKTepuii, BUPYCOB, OJTHOKJICTOYHBIX BOJIOPOCIEH, IPOCTEHIIINX, TPHOOB);

- FeHEeTUYECKHUE 0COOEHHOCTH MUKPOOPTaHU3MOB, POJIb IJIA3MHU/] B BOJIIOIUOHHBIX
mpoieccax, 3aKOHOMEPHOCTH  MOAM(UKAIIMOHHOW M TE€HETUYECKOM  HM3MEHUYMBOCTH
MHUKpPOOPTraHU3MOB;

- NPOIIECCHl aJaNTaliy, BIUSHAE TUIIOB €CTECTBEHHOTO OTOOpa Ha M3MEHYMBOCTHh
NOMYJSIIIUKM,  XapakTep  BIUSHUS  OSKOJIOTMYECKMX W  TEXHOTeHHbIX  (paKTOpOB  Ha
MUKPOOPTraHU3MBbI;

-OCHOBBI MEPHOAMYECKOr0 U HEMPEPHIBHOTO KYJIbTUBUPOBAHMS, 3aKOHOMEPHOCTH OHO-
TEXHOJOTMYECKHUX CIIOCOO0B OUMCTKHU 3arpsiI3HEHHBIX MPUPOJHBIX U TEXHOTCHHBIX CHCTEM.

Ymemn:

- ONpeAensiTh MOPQOJOTUI0O MHKPOOPTraHM3MOB U OTHOIIEHHWE WX K pPa3sHbIM
rpymnnam, MUKpoOHYI0 00CEMEHEHHOCTh OOBEKTOB OKPYXKAOIIEH CpeJibl U TEXHOTCHHBIX CpeJI;

- BBIIETISITh MUKPOOPTaHU3MBI C OINpPENEIEHHBIMU (PU3NOJIOTUYECKUM CBOWCTBAMU
METO/ZIOM HAKOMUTENbHBIX KYIbTYp, BBIACIATh UYUCTBIE KYJIbTYPBI, ONPEAENATh AKTUBHOCTH
OMOLUIOB U YyBCTBUTEIBHOCTh MUKPOOPTaHU3MOB K aHTHONOTHKAM;

- FOTOBUTh MHUTATENIbHBIE CpPEIbl M KYJIbTUBUPOBaTh MHUKPOOPTaHU3MBI B
CTaIlMOHAPHBIX YCIOBUSX;

- omnpenenatb  3PQPEKTUBHOCTb  HUCIOJb30BAaHUS  MUKPOOPTaHM3MOB  JUIS
Onopemenualuy 3arpsA3HEHHBIX [T0YB U OUYHUCTKU BOJIBI.

Braoems:

- OCHOBaMHU MHMKPOOHOJIOTUYECKOW TEXHUKH, METOJAaMH MHUKPOCKONHH B CBETJIOM
1oJIe, METOAAMM IIOATOTOBKM TIPENapaTroB [UIi MHUKPOCKONHMM, IOATOTOBKOM IOCYABI M
MUTATENbHBIX Cpell sl KYyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB, METOJaMH MMOCEBOB U MIEPECEBOB
Ha J)KUJKHE U TBEPbIEC TUTATEIBHBIE CPENIBI.

3. Kpatkoe conep:kaHue TUCHUTLINHBI:

Beenenne B mpeamer. OOBEKTHI U METOJBl MHUKPOOHOJIOIUH, MHUP MHUKPOOPIaHU3MOB,
oOurye npu3Haku U pazHooOpasue. Ponb B mpupojie M MpakTUYECKOUN e TeIIbHOCTH.

Buonoruss  mpoTtuctoB  (MHKPOBOJIOpOCIM,  TIpuOBI,  MpocTeimme, OakTepuw,
[IMaHOOAKTEePUH, apXeOAKTEPHH, BUPYCHI) : OCOOEHHOCTH CTPOEHHUS KIETOK MPOKApPHOT M
9YKApHOT, MPHUHLHUIBI KiIacCU(UKALUN, OCOOCHHOCTH NHTAHUS M OTHOIIEHUS K YCIOBUSAM
OKpyKaromie cpenpl. Pons B mpupojie, 3HAYeHHE W HUCIOJIB30BAaHHWE B OMOTEXHOJOTUYECKHUX
nporeccax.

Poct w KynbTHMBHpPOBaHME MHUKPOOPraHM3MOB. XHMHYECKHH COCTaB  KJIETOK
MUKpPOOPraHW3MOB. THIBI MUTaHUS MUKPOOPIaHW3MOB, IOCTYIJIEHHE MUTATEIbHBIX BEIIECTB B
KJIIETKY. Buabl M cocTaB MUTATENBbHBIX Cped s KyJbTUBUPOBAHMS. MeETOAbl OmpeneiaeHus
aKTUBHOCTH pocTa MHKpOOpraHusmoB. CrocoObl KyJIbTHBUPOBAaHUS: MEPHUOJUUECKOE,
HENpPepbhIBHOE, UMMOOMIN3AIIHS KIETOK.

Metabonu3zm MuKpoopranuzMoB. OOMEH BEIIECTB, KaK COBOKYIIHOCTb pEaKIHii
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aHabonmm3ma u karaGomusma. TuIbl OMOIIOTHMYECKOTO OKHUCICHHS (a’dpoOHOE U aHa’dpoOHOE
JIbIXaHHE, OpoxeHue). AnpoOHoe OKHCJICHUE OpPTraHUYECKHUX cyOcTpaToB,
LEJUTI0JIO30COICPKAIIMX ~ MPUPOJHBIX ~ OMOMOJIMMEPOB,  YIJIEBOJOB, OEIKOB,  JIMIIHAJOB,
yraeBonopoaos, C-1 coenunenuii. [lonHoe okucieHue, HEMOMHOE OKUCIEHHUE, TpaHCHOpPMALIHS.
Oxucinenue HEOpraHUMYeCKHX CcyOcTpaToB. AHa’3poOHas TpaHchopMalusi OpraHHYECKUX
cybctpaToB (OpoxeHus, aHadpoOHOe nbixa- HUE).OCOOEHHOCTH OaKTepuanbHOTO (POTOCHMHTE3A.
Ponp B mpupose u MpaKTHYECKOE 3HAYEHHUE OSTUX TMPOLECCOB B OHOTEXHOJOTHH U
MPOMBIIIJICHHON KOJIOTHH.

['eneTnueckue  acmeKTbl ~ MHKPOOPTaHU3MOB.  ['€HOM  DYKapHOTHYECKUX  H
MPOKAPUOTUYECKUX OPTaHU3MOB. Poiib miia3mMu/1 B 9BOTIOIMOHHBIX MIPOLIEccaxX, 3aKOHOMEPHOCTH
MOIU(PHUKAITMOHHON U TeHETHYECKONH M3MEHYMBOCTH MHUKPOOPIaHU3MOB, IPOIIECCOB /1Al TAllHH,
BJIMSTHUSL THUIIOB €CTECTBEHHOr0 OTOOpa Ha HM3MEHYMBOCTH MMOMYJISAIMI, XapakTep BIUSHUS
HKOJIOTHYECKUX U TEXHOTEHHBIX (PAKTOPOB HA MUKPOOPTaHU3MbI. [IpHHIIUIIBI METOOB CENIEKIINU
MUKpPOOPTaHU3MOB. OKOJOTHS MHKPOOPraHM3MOB. PacmpocTpaHeHue MHKPOOPraHM3MOB B
NPUPOIHBIX M TEXHOTCHHBIX cpelax. YdacTue MUKPOOPTaHU3MOB B OMOTCOXMMHUYECKUX IHUKIIAX
MpeBpalleHuii B IpUPOJIE yIiiepoia, a3oTa, cephl, hocdopa, sxeneza. @opMbl B3aUMOOTHOIIIEHUI
MHUKPOOPTaHU3MOB.

Pounp MUKPOOPTaHU3MOB B mporeccax CaMOOOYUIIICHUS MPUPOIHBIX
cpen.3aKOHOMEPHOCTH OMOTEXHOJOTHYECKUX CHOCOOOB OYUCTKH 3arpSA3HEHHBIX MPHPOTHBIX U
TEXHOT'CHHBIX CUCTEM ( TTOUBHI U BOIBI).

4. O0beM y4eOHOH JUCHHUILINHBI

B 3auerHbIx B akanem.
Bunbt yueOHOM pabOThI eUHHULIAX yacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
AyANTOpPHBIE 3aHATHSA 64/36 64
Jlexkuuu (Jlek) 32/36 32
IMpakTrueckue 3anstus (I13) 16/36 16
JlaboparopHsie 3ansTHs (J1a0) 32/36 32
CamocrositeanHas pa6ora (CP) 64/36 64
Buja uToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
«Ikonornveckuii Monuropunr» (b1.B.0/1.19)

1. lesb AUCHMILUIMHBI - TIOJYYEHHE CTYACHTaMU 3HAHUW B OOJACTH SKOJIOTHYECKOTO
MOHHMTOPHHTA KaK CIIeHaTbHOW HH()OPMAIIMOHHONW CUCTEMBI - CHCTEMBI HAOJFOICHHS W aHAJTN3a
COCTOSTHUS IPUPOJHOMN CpENbl, B IEPBYIO O4Yepeb 3arps3HeHuil U 3pPeKToB, BHI3BIBAEMBIX UMHU
B Omocdepe.

2. B pe3yiabTare u3yyeHHusl TUCHUILIHHBI 00ydalomuiicss Mo mporpamme 6akajas-
puara J0JI2KeH:

Obnaoams cnenyromumu npodeccruoHanbHbiMU kKomnerennusmu (I1K):

- CIOCOOHOCTBIO HCITOJIb30BaTh COBPEMEHHBIE HWH(MOPMAIIMOHHBIC TEXHOJIOTHH,
MPOBOANTHL 00pabOTKY HH(pOpPMAIMM C HKCIOJIB30BAaHUEM MPUKIAIHBIX TporpamMm u 0a3
JAHHBIX 11 pacdeTra TEXHOJIOTHYECKUX TMapaMeTpoB OOOPYIOBAaHUS W MOHHMTOPHHTA
npupoaubix cpex (IMK-3);

- CIOCOOHOCTBIO MIPUMEHSATH COBPEMEHHBIC METO/IbI HCCIICTIOBAHUS
TEXHOJIOTHYECKHX MPOIECCOB U MPUPOIHBIX CPell, UCTIOIB30BaTh KOMITBIOTEPHBIE CPECTBA
B Hay4HO-HCCIen0BaTeNIbckoit padote (ITK-14).

3namo:

- TpeOOBaHUSI JEHCTBYIOIIErO 3aKOHOJATENbCTBA B YacTU 3KOJOTHYECKOIO
MOHHUTOPHHTA;
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- OCHOBHBIC HCTOYHHMKHM TOCTYIUICHHS 3arps3HSIOIIMX BEIIECTB B OOBEKTHI
OKPYKaroIIel Cpeibl;

— OPUHLMIIBI  [POEKTUPOBAHMSI  MPOrpaMM M METOJOB  3KOJOTMYECKOIO
MOHMTOPHHTA.

Ymems:

— UCII0JIb30BaTbTEXHUYECKUE CPEICTBA 3KOJOTMYECKOT0O MOHUTOPUHTA, IIOKa3aTeNn
OLIGHKU COCTOSIHUSI OKPY’KaIOIIEeH Cpeibl, MPOBOAUTH HEOOXOAUMBIE PACUETHI C UCTIOIH30BAHUEM
COBPEMEHHBIX TEXHUYECKUX CPEJICTB;

— BBITIOJHATh MaTEMaTHYeCKOe TUIAHUPOBAHUE JKCIEpUMEHTa W 00paboTKy ero
PE3yJIBTAaTOB C LENbI0 ONITUMHU3ALNU IPOrPaMM 3KOJIOTHYECKOT0 MOHUTOPHUHTIA.

Braoemy:

— HaBbIKaMU MPOEKTUPOBAHUS CXEM IKOJIOIMUECKOI0 MOHUTOPUHT 4,

— aHanmM30M  (PAKTUYECKOTO MaTepuala TMpH OPraHU3alUU  SKOJIOTUYECKOTO
MOHHUTOPHHTA, aHAJIM30M COCTOSIHHS 00BEKTOB HAOIIOACHUSI.

3. Kpartkoe conep:xanue TMCIUNIHHBI:

Knaccugukanuss BUOB ¥ HampaBJIeHUH AEATENBHOCTH cucTeM MoHuTopuHra. CoBpe-
MEHHBIE MIPEJICTABICHHUSI O MOHUTOPUHTOBBIX CUCTEMaxX - MH(POPMAIMOHHBIX CUCTEMaX, BBINOJ-
HSIOLME 3a7a4y HAOIIOAEHMs], OLEHKU U IPOrHO3UPOBAHMS COCTOSHUS NMPUPOAHBIX cpex (Imac-
CUBHBIF MOHUTOPHHT).

OcHoBHbIE 33/1a4l U OCHOBHbIE IIPUHLIUIIBI OpraHu3anuu ['ocy1apcTBEHHON CUCTEMBI Ha-
omonenuit (I'CH), 'mobGanbpHOM cucTtemMbl MOHUTOpHHTA OKpYyxaromen cpensl 'CMOC/GEMS.
KoHTakTHBIE ¥ JUCTAaHIIMOHHBIE METOJIbI HAOMIOACHUH (J1a3epHBINA, A3POKOCMUYECKUN MOHHTO-
PHHT).

Metoas! ipo6ooTOOpa, TPOOOTIOATOTOBKH, aHAIH3a U 00pabOTKH aHHBIX B 3aBUCHMO-
CTH OT paccMaTpuBaeMoro Maciurabda. I'eorpadus HCTOYHMKOB U PACHOIOXKEHHUE TOCTOB HA0IIIO-
JICHUH.

ITpo6ooT60p 1 MPOOOMOATrOTOBKA - BaXKHEHIINN aCMEeKT aHAIUTUYECKOH XUMUU MTPUPO/I-
HBIX Cpe€Jl, OTIMYAIOLIMXCS BapuabeIbHOCThIO, MHOTOKOMIIOHEHTHOCTbIO, allpUOPHON Herpes-
CKa3yeMOCTBbI0 BELIECTBEHHOI'O COCTAaBa, a TAK)XXE YPE3BBIYAWHO MAaJIIMU ONPEACIIIEMbIMU
KoHUeHTpauusMu. Crneuuduka npo6ooTdéopa mpu B3ATUHM NPOO Tra3oB, BOJbl, OMOTHUYECKUX
251eMeHTOB. ONITUMHU3aLHs CXEMBI aHAIIN3A.

Mertoasl U cpelcTBa aHalM3a OOBEKTOB OKpYXKaromieh cpeabl. MeTo/ibl OMOaKKyMyJisi-
1Y, OMOMHIMKAIIMA U OMOTECTHPOBAHUS. DJIEKTPOXUMHUYECKHE METOAbI aHann3a. ONTH4YecKue
METO/Ibl aHaiu3a. ['a30KUAKOCTHAs XpoMaTorpaduu ¢ CeJIeKTUBHBIMM JIE€TEKTOpaMH, IPUMEHE-
HUE XPOMATO-MACC-CIEKTPOMETPUM HM3KOTO Ppa3pelleHHs] C KBaJpPYNOJIbHBIMU  Macc-
nerektopamu. CepuiiHble Ta30aHaIN3aTOPbl, OCHOBAaHHbIE HA KOHIYKTOMETPUYECKHX, KOJIOpPHU-
METPUUYECKUX, MMOTCHIIMOMETPUIECKUX MeTo/ax aHanu3a. [I[pubopsl U METOIBI AUCTAHIIMOHHBIX
JIA3€pHBIX U3MEPEHUI.

4. O0béM y4eOHOI JUCHTUNJIMHBI

B 3aueTHEBIX B akanmewm.
BI/IJII)I y‘IG6HOI71 pa6OTBI eIUHHUIaX yacax
O01as Tpya0eMKOCTh JHCHUILIHHBI M0 Y4eOHOMY IJIAHY 4,0 144
AYINTOpPHBIE 3aHITHS 48/36 48
Jlexiuu (Jlek) 32/36 32
IMpaktrueckue 3austus (I13) 16/36 16
CamocrositesbHas padora (CP) 60/36 60
Buja uToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 1,0 IK3aMeH
(36)
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AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Xumus okpy:karomeii cpeas» (b1.B.0J1.20)

1. Heab auCHMIUIMHBI - (OPMHUPOBAHNE KOMIUIEKCA CHCTEMATHU3WPOBAHHBIX 3HAHUN O
XUMUYECKHX JIEMEHTaX U UX COCMHEHUSX, a TAKKE 3aKOHOMEPHOCTSX, KOTOPBIM IMOJUUHSIOTCS
pa3IMyYHble XUMUYECKHE PEaKLIMU MEXy BELIECTBAMH B OKPY’KaIOILEH Cpele.

2. B pe3yabTaTe M3yuyeHHUsl JUCHUIIMHBLI 00yUaloluiicss Mo mporpamMme 0akajaB-
puaTa J0JI2KeH:

Obnadams cnenyrouuMu nipodeccuoHaibHbIMUA KommneTeHIusaMHU (I1K):

- CIOCOOHOCTB y4acCTBOBAaTh B COBEPIIEHCTBOBAHUHU TEXHOJIOTMYECKUX IIPOLIECCOB € MO3U-
UI 3HEPro- M pecypcocOepekeHus, MUHUMH3AIMN BO3JCUCTBUA Ha OKPYKAIOIIYI0 Cpeay
(I1K-2);

- TOTOBHOCTb 00OCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEUICHHS MPU pa3pabOTKe TEXHO-
JIOTUYECKUX IPOLIECCOB; BbIOMpAaTh TEXHUYECKUE CPEJCTBA U TEXHOJIOTMH, HAIPABICHHbIE Ha
MHHHAMH3AIIUI0 aHTPOIIOTEHHOTO BO3/IeHCTBHUS Ha OKpysxaroryio cpeay (ITK-5);

- TOTOBHOCTh M3y4yaTh HAYYHO-TEXHUUYECKYIO0 MH(POPMAIUIO, AaHAJTU3UPOBATH OTEYECTBEH-
HBIH U 3apyOSIKHBIN OMBIT 110 TeMaTuke uccienosanuii (ITK-13);

3uams:

- CTPYKTYpy Ouocdepsi;

- cenn(uyeckue OCOOCHHOCTH CTPOCHHS M XHMHUYECKOTO COCTaBa aTMOCQEpHl,
ruapochepsl u TUTOChEpHI;

- XUPAIbHYIO YUCTOTY KUBOTO BEIIIECTBA;

- HEpa3pbhIBHYIO CBS3b 4YEJIOBEKAa, KAK IPEJCTABUTENS JKUBOTO BELIECTBA, C
MaTepHaIbHO-?HEPTeTHUECKUMH TMPoLieccaMu Onochepsr;

- OCHOBHBIE [TPUPOJIHBIE MEXAHU3MBI, ONPEAEIISIONINE €€ YCTONUMBOCTD.

Ymemo:

- TPOTHO3UPOBATh IMOCJIEACTBUS HETAaTUBHOI'O AaHTPOIMOTEHHOrO0 BO3JEHUCTBHS Ha
IPUPOJHbIE MEXaHU3MBbl, OINpEACNAoNMe YCTOWYUBOCTh Ouoceppl U, Kak CIEJICTBUE,
OKas3plBalOlMe HeOiaronmpusTHOe JeicTBUe Ha Hacrosmee M Oyayliee MOKOJICHUS
YeJI0BEYECTBA.

Braoems:

- COBPEMEHHBIMH TMPEACTABICHUSMU O MUTPAUU M TpaHCPOpPMAIUH XUMHYECKHX
AJIEMEHTOB U UX COEIUHEHHH B aTtMocdepe, ruapochepe M BEpXHHUX CIOAX JUTOCHEPH MOA
BO3JICHICTBMEM  TPOIIECCOB  pacceMBaHHWs M  KOHIICHTPUPOBAHUSA,  OOYCIIaBIUBAaEMBIX
CYIIECTBYIOMMUMH (POpMaMH IBHKCHUSI MaTEPH;

- HaBBIKAMHU aHaJHM3a HAYYHO-TEXHHUYECKON MHQpOpMAIMU B 00JacTU XUMHH OKpYKaro-
Ien Cpebl.

3. KpaTrkoe coaepkanue Q1M CUUIIIHHBI

Beeoenue. CoBpeMeHHbIE TIPEJICTABICHNUS O BOSHUKHOBEHNH BceneHHOM U U3HU Ha
maHete 3emusi. CUMMETpHUsS U aCUMMETpPHsl  OKpyxkatouero mupa. llonstue xupanbHOM
YUCTOTHI OMOCHEPHI.

Qusuxo-xumuueckue npoyeccol 8 ammocgepe. CoctaB atmMmochepsl, coepkaHue MUKPO
u makpo mpumeceil. DopmupoBanne noHochepsl 3emau. O30H B atmocdepe. Ilporeccs
oOpa3oBanus u rudenu o3oHa. [loHsTHE "HyneBoro 1ukiaa" 030HA, MPUYMUHBI €r0 HAPYIICHUS.
[IpyurHBl M TOCIENCTBHS BO3HUKHOBEHHsI 030HOBOM "mpIpel" Hax AHTapkTuaou. IIpornos
COCTOSIHUSI 030HOBOTO ci0s. [IyTH yMeHbIlIeHHs] aHTPOIOT€HHOrO BIUSIHUS Ha O30HOBBIM CIION
IUIaHeTbl. MexayHapoaHOe COTPYJHUYECTBO B 00JacCTU M3Y4YEHHS] U OXpaHbl O30HHOTO CIIOS.
XuMHUecKue IpeBpalieHust B Tponocgepe. Kunernueckue mapamerpbl MPOLECCOB OKUCICHUS
npumeceii. OOpazoBaHMs CBOOOIHBIX paIWKaANIOB, MX pPOJb B Tpolieccax TpaHchopmauu
npumeceil B Tponocgepe. [lyTu moCTymieHus U CTOKa COeOUHEHUH cepbl U a3oTa. IIpouecch
CYXOTr0 U MOKPOT0o ocaxkJieHust mpumeceil. OCOOEHHOCTH MPOIIECCOB EPEHOCA COEAUHEHUN CEPhI
U a3ora B Tponocepe. Oprannueckue coeauHeHust B atMocdepe. MICTOUHUKN TOCTYIUICHUS U
CTOKa OpPraHMYecKuX coenuHeHuil. I[Ipomecchl TpaHchopMmalu OPraHMYECKUX COCIMHCHHH B
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tponocgepe. AucnepcHsie cucteMbl B atmocepe. TemmnepaTypHble HHBEPCHH H yCTOMYMBOCTh
atMoceprl. OcobeHHOCTH mpoTekaHus (HOTOXMMHUECKUX peaKklUUid B BO3AYyXe TIOPOJIOB.
OO0pa3oBaHue 030Ha, NEPOKCUALIETUIIHUTPATA U €ro roMojaoroB. CXOJCTBO U pa3nyue MPUYHUH
oOpazoBanusi cmora B Jlonmone u Jloc-Anmxkenece. OcoOeHHOCTHM cocTaBa BO3AyXa B
nomMenieHusx. Paguanmonnsnii 6anmanc miuaHetsl. [lapaukoBwiii  3¢dext. [lapHUKOBBIE Ta3bl.
[IpyurHBl ¥ BO3MOXKHBIE IIOCJEACTBUSA YBEJIWYEHUs KOHILIEHTPALMHU IAapHUKOBBIX Ta30B B
atmochepe. Anpbeno 3emnu. BrusHue asposzoneit Ha knumar. [lonstue “‘simepHas HOYB”,
“snepHas 3uma”. [IpobieMa coxpaHeHUs KIMMaTa B €€ MEeKIyHAPOIHBIC aCTICKTHI.

Qusuxo-xumuieckue npoyeccvl 8 cuopocgepe. I'mapoNOTHUYECKUN LUKI U CTPOCHUE
ruapocdepbl. AHOMaabHbIe CBOWCTBA BOJbl. OCHOBHBIE BHJIbI MPUPOJHBIX BOJA M CIHOCOOBI MX
kinaccupukanuyn. GOpMHPOBAHUE COCTaBa MPUPOJHBIX BOA. [ J1aBHbIE aHMOHBI M KaTHOHBI
Oprannueckue BEeUIeCTBa B IPUPOJHBIX Bojax. PacTBopumocts razos. Kpurepun ycrolumBoCTH
MuHEpaoB. JKECTKOCTh M LIEIIOYHOCTh NMPHUPOAHBIX BOA. 3aKHCIEHUE BOJOEMOB. DBOJIOLUS
XUMHYECKOro cocTtaBa okeaHa. ConeBoil OanmaHc okeaHa. ' JlaBHbIe KOMIIOHEHTHI M COJIEBOM
cocTtaB Boj okeaHa. 3akoH Jlurmapa. CONEHOCTh U 3aKOHOMEPHOCTH €€ pacIpeleieHMs B
okeaHax. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN  IMOTEHUMAN HOpuUpoAHbIX BoA. [lonsatue pe.
I'pannns! ycroiunBocTH BOAbl. BiaussHue pH u pacTBOPEHHOro KMCIOPOJa HA OKUCIMUTENIBHO-
BOCCTAHOBUTEJbHBIN NMOTEHUMANI U 3HadeHue pe. Juarpammel pe - pH 118 MopenbHbIX U
NPUPOJHBIX CUCTeM. Pemokc-OydepHocTs mpupomubix Boxa. Crparudukanus TpUPOTHBIX
BoioeMoB. Onurorpodusie U 3BTPOPHBIE COCTOIHUS BO0eMOB. OCOOEHHOCTH OKUCIUTEIHHO-
BOCCTAaHOBUTEIILHBIX IMPOIECCOB B OJUTOTPOGHBIX U 3BTPO(QHBIX BOJOEMAax, OKeaHe, YepHOM
Mope. KuHeTnka OCHOBHBIX OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB B MPHUPOAHBIX
BojloeMax. Penokc-mporeccel ¢ ydacTHEM MEPEKHCH BOJOPOAAa M CBOOOJHBIX PpaJUKAJIOB.
HcTounuku oOpa3oBaHus MEPEKUCH BOAOPOa U CBOOOIHBIX paauKajIoB B BogoeMax. [Iporecchl
KOMIUIEKCOOOpa3oBaHusi B NPUPOJHBIX Bojaax. KomriiekcooOpa3oBarenu MNPUPOAHOTO U
AQHTPOIIOTE€HHOT 0 MPOUCXOXKAeHUs. [ napaT MeTaHa B MOpsIX.

Qusuko-xumuueckue npoyeccol 8 1umocgepe. CoBpeMEHHOE NMPECTABIEHUE O CTPOCHUN
auTocdepsl U 3JIEMEHTHOM COCTaBe 3eMHOW KOpbl. ['OpHBIE MOpPOABI W MOPOA0OOpa3yroIIKe
MuHepainsl. [Iporneccsl BbIBeTpuBaHHMA W TOoYBOOOpa3oBaHMs. [louBooOpazyromue (HakTOpbI.
CoBpeMeHHOE TpEJCTaBICHHE O TOYBe, TEPMUHBI W ompeneieHus. [louBeHHBIH MPOdUIH,
MMOYBEHHBIN TOPU30HT. DU3NUeCcKHe CBOMCTBAa MOYB. TBepjas 4acTh IMOYBBI. MeXaHHMYECKHE
DIIEMEHTHl TIOYBBL. Braro€MkocTh W BO3AYXOEMKOCTh MOYBHL. Knaccudukaius Mo4B IO
MEXaHUYECKOMY COCTaBy. XUMHUYECKUN COCTaB M CBOMCTBA MOYB. DJIEMEHTHBIN COCTAaB TMOYBBHI.
Oprannueckue BemiectBa B mouBe. ['ymyc. ®DpakimoHHbld cocTaB rymyca. ['yMHUHOBBIE U
¢ynpBo- kucnoTbl. ['ymuH. OpraHomuHepangbHble cOeAUMHEHMs] MouBbl. [lormorurenbHas
crocoOHOCTh TouB. [loyBeHHBIH mMormomaIUil KoMIUiekc. VoHHBIE 0OMEH B TOYBe.
OOmeHHbIe KaTHOHBI TOYB. EMKOCTh KaTHOHHOTO 0OOMeHa. 3acojieHue OYB, IPUUUHBI U METO/IbI
00pbObI. KHCITOTHOCTD U MIETOYHOCTH MOYB. AKTyallbHAs U MOTEHIHMATbHAS KUCIOTHOCTh TMOYB.
[TpuuuHbl 3akuciaeHuss ToYB U Mepbl 00pbObl. CoenuHeHuss azota U (ochopa B MOYBEHHOM
cinoe. Tpanchopmarus coequHeHuit azota u ¢ochopa B MOYBEHHOM cioe. ['mapaT MeTaHa Ha
KOHTUHEHTAX.

Du3suKo-xumuieckKue npoyeccvl Ha NYMAX MUSpayuu 6peoHbiX Geuecms 6 2eocgepax.
[TonsiTe o mpoleccax MUTpPALMM 3JIEMEHTOB, UX KOHIIEHTPUPOBAHUS U paccesiHUs B
okpyxatomiei cpene. buoreoxummueckue Oapbepsl. IloHATHE 0 KpyrooGopoTax BelIECTB B
npupoae. Buasl kpyrooboporos. ['mobansHbie KpyroobopoTsl azota u (ochopa B mpupoe.
OcHOBHBIE OTIIMYHS KPYrooOOpoToB a3oTa u (ochopa. BiausiHre aHTPONOTEHHOM A€ATEIbHOCTH
Ha Kpyroobopotsl azota u ¢ocdopa. OCHOBHBIE IKOJIOTHYECKHUE MPOOJIEMBI, CBS3aHHBIE C
HCIIOJIb30BaHNEM a30THBIX U QocHOpHBIX yIoOpeHUlt B CEIHCKOM X03sHCTBE. PaquoHyKIMabl B
OKpyKarlIuen cpene. EcrecTBeHHbIEe HCTOYHUKH paguanni. VICTOYHUMKH paauanny, CO3/1aHHbIE
yesoBekoM. Oco0o ormacHble aHTPOIIOTeHHbIE OpraHnyeckue coequHenus. Hedtb u mpoaykTel ee
nepepaboTku. XJopconepikalliue opraHuyeckue coeauHeHus. lIpomeccsl Tpancopmanuu u
YT MUTpAIK 0c000 OMAaCHBIX OPraHUYECKUX COCTUHEHUH B Ouocdepe. Tsokenple METaUIbI U
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UX COEMHEHUs B OKpyxaromeil cpene. [lyru nocrynnenus B 6uocdepy. Ilporeccs xumudeckoi
TpaHCc(hOpMallU¥ COEAMHEHUH TsKENblX METaJIoB B OKpyKatomed cpeae. Mcrounukun
IIOCTYIIJICHUS CYIIEPIKOTOKCUKAHTOB B OPTaHU3M YEJIOBEKA.

3aknouenue. AHanu3 HauOosiee CIOXKHBIX, TPEOYIOIMX AAJbHEHUIIEro H3y4eHUs
po0JIeM XUMHUU OKPYXKAIOIIEH CPebl.

4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHEBIX B akanmewm.
Bunbl yueOHOM paboThI e IMHHIAX qacax
O0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AYIUTOpPHBIE 3aHATHUS 48/36 48
Jlexruu (JIek) 16/36 16
[Tpaktuueckue 3anstus (I13) 32/36 32
CamocrositesbHas pa6ora (CP) 60/36 60
Bua uTOroBoro KOHTpoOJIsi: 3a4eT/IK3aMeH 3auger ¢
OLIEHK O

JIMCHMIIMHBI BADMATUBHON YacTH (M CUUILIHHBI 110 BHIOOPY)

AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNIHMHBI
«JaeKTUBHBbIE KypchI 0 GU3MYECKOil KYJbTYpe H CIIOPTY»

1. Heap aucuunJIuHbI

— OBJIAJICHHE CHUCTEMOH NPAKTUYECKHMX YMEHUH U HABBIKOB, O00OECIICUMBAIOIINX
COBEpPILEHCTBOBAHHUE MCUXO(PU3NIECKUX CIIOCOOHOCTEH;

— pa3BUTHE CHOCOOHOCTEH HCHOJB30BaTh pa3HOOOpa3Hble (OpMBbI  (PU3NYECKON
KYJBTYpHI, CIIOpPTa U TypH3Ma JUIsl COXPAHEHUS W YKPEIUIEHUS CBOETO 3JI0POBBSI M 3/I0POBBS
CBOMX OJIM3KUX B MOBCEAHEBHOM XHU3HU U MPOPECCHOHATBHOMN NesATEIbHOCTH,

—  (opmupoBaHHE MOTHBAIMOHHO-IIEHHOCTHOTO OTHOWIEHHS K (DPU3NYECKOH KYJIbTYpE,
(Gu3nIeCKOMY COBEPIICHCTBOBAHHUIO M CAMOBOCIIUTAHHIO, YCTAHOBKA Ha 370POBBIA 00pa3 KU3HH,

— 0o0ydeHue TeXHUYECKHM U TAKTUYECKHM IIpHeMaM OJHOI'0 U3 BUJIOB CIOPTA.

2. B pe3yabTrare wu3yuyeHHs JUCHUIUIMHBI oOydamolnmiics 10 mNporpamme
O0akajlaBpHaTa J0JIKeH:

Obnadams crnenyromumMu o0mekynsTypHbiMu (OK) koMneTeHIusIME:

- CrocOOHOCTh K CaMOOpraHu3aluu u camooopaszosanuio (OK-7);

- CIIOCOOHOCTb HCIIONIb30BaTh METOJAbI M CpeicTBa (U3NYECKOH KYIbTYpHI IS
obecrieueH s TIOTHOIIEHHOH colMaibHO# 1 npodeccuonansHoi nestenpHocTr (OK-8);

3Hamy:

—  Hay4YHO-TIPaKTUYECKHE OCHOBBI (PH3UUECKOH KYIbTYpHI U CIIOPTA,

—  COIMAaJIbHO-OMOIOTHYECKHE OCHOBHI (DU3MUECKON KYIBTYPHI M CIIOPTA;

—  BIHUSHHE O3/IOPOBUTEIBHBIX CHCTEM (H3MUECKOTO BOCIHTAHHS HAa YKpEIJICHHUE
3JI0POBBS, TPOPHIIAKTHKY TPOPECCHOHATHHBIX 3a00JI€BaHUN M BPEIHBIX TIPUBBIYCK;

— CImocoObl  KOHTPOJSI M OLEHKHM (U3MYECKOTO pa3BUTUS U (DU3HYECKOH
TIOJITOTOBJICHHOCTH;

— TpaBWia U CIOCOOBI MIIAHUPOBAHUS WHIWBUYaTbHBIX 3aHATUN PA3TUYHON 1IEJICBOM
HATPaBICHHOCTH;

— cnoptuBHbie Tpaguuuu MXTU-PXTY um. /.. Menaeneena.

Ymemn:

—  BBINOJHITh WHIUBUAYAIBHO TOJOOPAHHBIE KOMILIEKCH 10 (PU3UYECKON KYIbType U
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pa3IMYHBIM BUAAM CIOPTA;

—  OCYILECTBIATH CAaMOKOHTPOJb 3a COCTOSHUEM CBOEr0 OpraHu3sMa M CcoOII0JaTh
MpaBuJjIa TUTUEHBI U TEXHUKHU 0€30MacHOCTH;

—  OCYILECTBJIATh TBOPYECKOE COTPYAHMYECTBO B KOJUJICKTUBHBIX (popmax 3aHsITUN
(U3UYECKON KYJIbTYPOU U CIIOPTOM;

—  BBINIOJIHATH IPUEMBI 3aIIUTHI 1 CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH.

Braoemw:

— CpeACTBaMH W METOJaMHU YKPEIUIEHUS HHAUBHIYaJTbHOTO 3/I0pOBbS, (PU3UUECKOrO
CaMOCOBEPILIECHCTBOBAHMS;

— JIOJDKHBIM ~ YpOBHEM  (PU3WYECKOW  MOJTOTOBICHHOCTH, HEOOXOAMUMBIM IS
KaueCTBEHHOI'0 YCBOCHUS MPOJPECCHOHAIBHBIX YMEHHUI M HaBBIKOB B IIPOIIECCE O0yUEHUS B BY3e,
JUIst oOecriedeHus IOJIHOIICHHONW COLUMANbHOM M MPOo(ecCHOHAIBHON NEeATENIbHOCTH IOCIe
OKOHYAHUS y4eOHOTO 3aBEICHMUS;

—  TEXHUYECKUMH M TAKTUYECKUMU HaBBIKAMH B OJJHOM M3 BUJIOB CIIOPTA.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Kypc mucuumnubel «JIeKTHBHbIE Kypchbl MO (PU3MYECKOil KyJIbType H CHOPTY»
peanu3yeTcsi uepe3 BapuaTUBHBIA KOMIOHEHT (3JIEKTUBHBIN MOJyJb) 328 4acoB (BU CIOpTa 1O
BBIOOPY CTyJEeHTa), B 3a4€THbIC €IWHUIBI HE TEPEBOJAUTCS, SBISETCS O00S3aTEIbHBIM JUIS
WCIIOJTHEHUS TIPU OYHOU (hopme 0OyUeHusl.

[IporpamMMa paccuuTaHa Ha HW3Y4YEHHE JTUCHUIUIMHBI «JJEeKTHBHbIE KYPChl 10
(pu3uyeckoii KyJbType H CHOPTY» B TEUYEHHE IIECTH CEMECTPOB M IIPENIOoJaraer, uTo
oOydaroruecss UMEIT TEOPETUYECKYI0 IOJArOTOBKY B oOiacTh AuCHMILTUHBL «Dusmdeckas
KyJIbTypa M CIOPT», 3aKaHUMBAETCS 3a4€TOM B KOHIE Kaxaoro cemectpa. KoHTponb
yCIIEBAEMOCTH CTYACHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

IIpakTnyeckune 3aHATHSA.

ITpakTryeckuii pa3aen nporpaMMbl peanu3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHUSX B
y4eOHBIX TpyIIax 1no odmen Gpu3nueckoi NoAroTOBKE WK MO BHIOpaHHOMY BUAY CIOPTA.

[IpakTHyeckre 3aHATHS TOMOTalOT HPUOOPECTH OMNBIT TBOPYECKOH MpakTHUECKOH
JeSTEIbHOCTH, Pa3BUBAIOT CaMOCTOSITEIBHOCTh B (PU3WYECKOM KyJIbType M CHOPTE B ILIENAX
JOCTMDKEHUSI  (PU3MUECKOr0 COBEPLIEHCTBA, TOBBIIAIOT YPOBEHb (YHKIMOHAJIBHBIX U
JIBUTATEIbHBIX CIIOCOOHOCTEN, HalPaBIeHHO (POPMHUPYIOT Kaue€CTBA U CBOMCTBA JTMYHOCTH.

[IpakTuyeckuii paszen BKIOYaeT B ceds moapasfensl: 1o obmel (uzndeckoi
noarotoBke (ODII) u cnenuansHOM Puznyueckor MoAroToBKe 1o Bugam cropra (CDII).

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  0a3UpYyIOTCS HA  IIUPOKOM  HCIOJIb30BAHUHU
TEOPETUYECKUX 3HAHUN W METOAMYECKMX YMEHHI, Ha MPUMEHEHUH pPa3HOOOpPa3HBIX CPENCTB
(bu3nUecKoil KynbTyphl U CIIOpPTa, CIIOPTUBHONW U MPO(hecCHOHAIBHO-TIPUKIATHON (hrU3ndecKoi
MOJITOTOBKE.

VYaensercs BHUMaHUE BOIPOCAM IPOBENEHUS COPEBHOBAaHUM (TpaBHUjla COPEBHOBAHUU,
CUCTEMa PO3BITPHIIIEH, ONlpeieNieHre modenuTeneid, 000py10BaHNE U UHBEHTAPh).

Kpureprem ycrnenrHocTH OCBOGHHUSI yUeOHOTO MaTepHalia SBJISIETCS SKCIEepTHasl OLEeHKa
IpenoaaBaTessi, YUUTBHIBAIOIIAS pe2yspHOCIb NOCeueHUs 00313amenbHblX YUeOHbIX 3aHAmul,
BBITIOJIHEHHE YCTAHOBJICHHBIX Ha JAHHBIA CEMECTpP KOHTPOJIbHBIX HOPMATHUBOB (TECTOB) 0O
¢busznyecKkol M CHOPTHUBHO-TEXHUYECKOW MOATOTOBKMU Ui OTHENbHBIX TPYMI pa3IHyHOU
CIIOPTUBHOW HAaIIPaBJIEHHOCTH.
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4. O0beM y4eOHOMN JUCHUILINHBI

Bun yaeOHO# paboThI Bcero CemecTphbl
94acoB I I i v \Y VI
dusnueckas KyiabTypa U CIIOpPT — 328
BAPHATHBHBII KOMIIOHEHT
AyIUTOpHBIE 3aHATHUS (BCEro) 296 32 66 66 66 66 32

1. Teoperuueckuii pazaen
(JIekiun)

2. IlpakTuueckuii pazaen
2.1. Y4eOHO-TpeHUPOBOYHBIC 3aHATHUSA (110 296 28 60 60 60 60 28
BHJIaM CIIOPTA)

3. KoHTponbHBIN pa3esn, BXOIUT B 32 4 6 6 6 6 4
ayJUTOPHBIC 3aHATHUS

Buja uTOrOBOr0 KOHTPOJIS: 3au. | 3a4. | 3au. | 3au. | 3au4. | 3au.
3aueTr/IK3aMeH

AHHOTauA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«JlomostHuTeNbHBIE IJ1aBbl puznyeckoi xumumn» (b1.B.J1B.1.1)

1. Heab OMCUMILUIMHBI — O3HAKOMUTHCS C TEPMOJIMHAMHYECKON TeOopuel pacTBOPOB
AIIEKTPOJIUTOB U DJEKTPOXUMHUECKUX IeNel (raJbBaHUYECKUX DJIEMEHTOB), MOHSATh OCHOBHBIE
KHHETHYECKHUE 3aKOHOMEPHOCTH TPOTEKAHHS XUMHUYECKUX IPOIECCOB, POJb KaTaiau3a s
XUMUYECKON TEXHOJIOTHH.

2. B pesyabTrare wusydyeHus AUCHUILVIMHBI O0O0ydYalouiuiics mNO mNporpamMmme
0akajaBpuaTa JI0JI/KEH:

Obnadams crnenyromumu obmenpodeccuoHaibHbIMUA KoMrneTeHusIMu (OI1K):

- CIIOCOOHOCTBIO  WCIONIB30BaTh  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
JTUCLUIIIMH B TMPO(EeCCUOHATBHON JESITEIBbHOCTH, TMPUMEHATh METOJbl MaTEeMaTHYECKOTO
aHaJ M3a ¥ MOJEIMPOBAHHS, TEOPETHUECKOTO M IKCIIEpUMEHTaNbHOTO uccnenoBanus (OITK-2);

- CITOCOOHOCTBIO HCTOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JIJIst
MOHUMAaHHMsI OKPY’KaIOIIero Mupa u ssieHuit npupoast (OITK-3).

3namo:

- OTJINYUTEIHHBIE OCOOCHHOCTH B TIOBEICHUH PaCTBOPOB JIEKTPOIUTOB, CBSI3aHHBIE
C IPOXO’KJICHUEM DJIEKTPUUIECKOTO TOKA;

- TEOPUIO TAIbBAHUYECKUX SIBJICHUM;

- TEOPUH KUHETUKH, IYyTH TEOPETUYECKOr0 pacuera CKOPOCTeM XHMHUYECKHX
peaklMii U OrpaHUYEHUs B IPUMEHUMOCTH PACUETHBIX METOJIOB;

- OCHOBBI TeOpuUU (OTOXUMHUUYECKUX U IEMHBIX peakiuii, OCOOCHHOCTH WX
CTaJMIHOTO MPOTEKAHUS M YCIOBHUS OCYIIECTBICHUS,

- OCHOBHBIE€ YEPTHI TOMOT€HHOTO U TE€TEPOreHHOr0 KaTain3a, IPUYUHbBI YCKOPEHUS
XUMHYECKOTO TPoIiecca B MPUCYTCTBUM KaTaIM3aTopa.

Ymemn:

- NPUMEHATh KOHIYKTOMETPUUYECKHE W TOTEHLUHUOMETPUYECKUE H3MEpPEHUs s
ornpezieNieHus] TePMOJAMHAMUYECKUX (PYHKIUNA XUMHUECKUX PEaKIUid, KOHCTAHThI TUCCOLIMALINHY,
MPOU3BENICHUS pacTBOpUMOCTH, pH pacTBOpoOB U T.J1.
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- IPUMEHATh  TEOPETUYECKUE  3HAHUA U OKCIEPUMEHTAIBHBIE  METOABI
UCCIIEIOBaHMsl (PM3UYECKOM XHMMHUM AJIs PELICHHs BOIPOCOB, BO3HUKAIOUIMX IpPU HM3YYEHUU
KMHETUKU XUMHYECKHUX PEaKIINii;

- IIPOBOAMTH aHAJIN3 M KPUTHUYECKHU OLICHMUBATH ITOJYYECHHBIE YKCIIEPUMEHTAIbHBIC
JlaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHbBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX ONBITOB.

Bnaoemy:

- KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXMMHUYECKMX METOJOB MCCIENOBaHUSA IS
OIpeCIICHUS] TEPMOAMHAMUYECKUX XapPAKTEPUCTHUK IEKTPOJIUTOB U XUMUYECKHUX PEaKLIM;

- METOJaMH  ONpEIEJICHUS TOpSAKAa U CKOPOCTH pEaKIMM, YCTAaHOBJICHUS
JUMUTHPYIOIIEH CTaIUA U MEXaHNU3Ma U3y4aeMON XUMUYECKON PEaKLIUH;

- HABBIKAMHUCOCTABJICHUS TaJbBAHUYECKUX DJIEMEHTOB Ul LEJNEeH OIpeNelIcHUs
TEPMOJUHAMUYECKHUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEyEMON PEaKIIVH;

- 3HAHUSIMM OCHOBHBIX 3aKOHOB XUMHYECKONM KHUHETHKH, BIUSHUS Pa3IU4HbIX
(bakTopoB (TEeMneparypsl, JaBICHUS, KaTaau3aTopa) Ha CKOPOCTh XUMHYECKOW peaKIliu.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

Pacmeopvr  snekmponumos. nexktpoctatudeckas teopus JleOas-Xrokkens. Pacuer
AKTUBHOCTHU U CPEJHUX MOHHBIX KOA(P(PHUIHMEHTOB AKTUBHOCTHU CUJIBHBIX JIEKTPOJIUTOB B
pa30aBiI€HHBIX M KOHIIEHTPUPOBAHHBIX PAcTBOPOB M PACTBOPAaX YMEPEHHOW KOHILIEHTPALUU.
VYaenpHas U MOJSPHAs IEKTPUYECKUE IMPOBOAUMOCTH. CKOPOCTb IBHXKEHHMS M NOABUKHOCTH
noHOB. [IpenenbHbple MOJSIPHBIE 3JIEKTPONPOBOJHOCTH MOHOB. 3aKOH HE3aBHCHUMOIO JIBUKECHUS
noHoB Konbpayma. [IpumeHeHre n3MepeHuil 2JIeKTPUUECKON POBOJAUMOCTH AJISl ONPEACICHUS
CTENEHU U KOHCTAHTbI AUCCOLMALINU CIa0bIX AIEKTPOJIUTOB.

Onexmpoxumuueckue cucmemvl (Yenu). BOSHUKHOBEHHE CKauka IMOTEHI[Ma/Ia HarpaHULe
paznaena npoBogHUKOB lu llpona. JIBOHHOM 3neKkTpuuecKuidl ciaoi. DIEKTpOABMXKYLIas CHIIa
TraJIbBAHUYECKOTO  JJIEMEHTA, JJIEKTPOAHBIM MOTEHUMad. TepMoaMHaMuyeckas Teopus
raJlbBAHUYECKUX SIBICHUH, ypaBHeHHe HepHcra. Onexrtpoxumuueckas (opma OCHOBHOIO
yYpaBHEHMsI TEePMOAMHAMUKH, TeMmepaTypHblii ko3dduuument DJIC. Dnexrponsl | ullpona,
ra3oBbl€ U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE AIEKTPOAbl. THUIBI TalbBAHUYECKUX 3JIEMEHTOB:
XMMHUYECKHE, KOHIIEHTPALMOHHBIE, C IEPEHOCOM M 0e3 nepeHoca. XUMUYECKHe UCTOYHUKHU TOKa,
TOTJIMBHBIE 3JIEMEHTBHI.

Xumuueckasn kunemuka. CKOPOCTb XMMHUYECKOM pPEAaKIIMH, KOHCTAHTa CKOPOCTH, OPSATOK
U MOJIEKYJIIpHOCTh peakuuu. KuHetnka HeoOpaTuMbIX peakuuil 1-ro, 2-ro, 3-ro U HyJI€BOTO
nopsiakoB. JluddepeHunanbHble ¥ MHTETPAIbHBIE METOJbl OMpPEAETCHHs MOpPSJIKa PEeaKIHH.
Cnoxuple peakuuu. [IpyHIMI HE3aBUCUMOIO TNPOTEKAHUS 3JIEMEHTAPHBIX  peakLUi.
OOpartumMble, mnapalenbHble M IOCHeA0OBaTelIbHbIE peakiuuu 1-ro mnopsaka. BrusHue
TEMIEpaTypbl Ha CKOPOCTb peakluuH, NpuoOamkeHHoe mpasBwio Baurt-I'odda. VYpasHeHnue
Appennyca, nuddepeHraabHas W UHTErpaibHble (OpPMBI ypaBHEHUsS. OKCIOHEHIHAJIbHAas
dbopMma ypaBHeHUSI AppeHuyca. JHEprusi akTUBALlMU U MPEAIKCIIOHEHIIUAIbHBIA MHOXKHUTEb.

Teopun XMMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYJApPEHHUN U TEOpHS NEPEXOJHOTO
cocrossHust TIIC (akTUBHPOBAHHOTO KOMIUIEKCA). OHTalbMIMS M SHTPOIMUS AKTHUBALIUU.
@DoTOXMMHYECKHE peakuud. XUMudeckue u (GpoTopusznyeckue CTaguu, BTOPHUUHBIE MPOILIECCHI.
Kuneruka ¢oroxumuueckux peakuuil. CeHCHOMIN3HpPOBAaHHBIE (POTOXMMUYECKUE PEaKIUU.
LlenHble peakiy, MEXaHU3MbI 3apOKICHHUS, Pa3BUTUSA M oOpbIBa 1enu. Hepa3BeTBieHHbIE U
pa3BETBICHHbIE IENHbIE peaKuu. BeposTHOCTHas Teopusi pPAa3BETBICHHBIX peaKLUM.
[TpenenbHbIE ABICHMS B LIETTHBIX PEAKIUAX, HUOKHUN U BEPXHUH NPEAEIbl BOCIUIAMEHEHUS.

Kamanuz. T'oMOreHHBId W reTeporeHHbll KaTain3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTHUECKUX peakuuil. BiausHue karanusaTopa Ha TEPMOAMHAMHYECKHE M KMHETUYECKHUE
napaMeTpsl peakuu. CeeKTUBHOCTh KaTaIM3aToOPa, KATaAIUTHYECKAas aKTUBHOCTb. [ OMOT€HHBII
katanu3. CIuTHBIA U pa3[esbHBI MEXAHM3Mbl KaTAIUTUYECKOIO JIEHCTBUS. DHEPreTHUECKHE
IUarpaMMbl B3aUMOJICMCTBUSI PEAreHTOB C Karaiau3zaropoM. OOmmil u crnenupuvecKuit
KHCJIOTHO-OCHOBHOM  KaTaJu3. Karanuz  kommuiekcaMM — NEPEXOJHBIX  METAJUIOB.
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DepMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbI KaTanuu3. TUIBI TeTEpOreHHBIX KaTaJIU3aTOPOB.
3aKOH JIEUCTBYIOIIUX MOBEpPXHOCTEN. KUHETHKA reTepOreHHbIX peaKIHii.

4. O0beM y4eOHOMH JUCHHILINHBI

o B 3adeTHBIX B akazem.
Bunpl yueOHOM paboTh
eINHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AYIUTOpPHBbIE 3aHATHUS: 64/36 64
Jlexruu (JIek) 32/36 32
IpakTrueckue 3austus (I13) 32/36 32
CamocrosTeabHas padora (CP): 80/36 80
Bua xonTpoJs: 3auer / 3k3aMeH 9K3aMeH
10 (36)

AHHOTaN U padoyeil MPOrpaMMbl AU CHHUIIIMHBI
«XumMu4yeckass KuHeTuka u karaaus» (b1.B.J1B.1.2)

1.lenp JUCHMIUIMHBI — OBJIAJCTh 3HAHUSAMH OO0 OCHOBHBIX KHHETHYECCKHUX
3aKOHOMEPHOCTSIX ~MPOTEKaHUsT XHUMHUYECKUX IMPOLIECCOB, TMYTSIX BBISBICHHUS METOJIOB,
MO3BOJISFOIINX YCTAaHABIMBATH MPUPOY CKOPOCTH-OMPEICIISIONEH CTaluN U JeNIaTh BBIBOJBI O
BO3MO)KHOM MEXaHU3ME PEeaKIuy, IOHUMATh POJIb KaTanu3a JIJIsl XUMUYECKOW TEXHOIOTHH.

2. B pe3yabTrate u3yYeHUs AUCHHUIUIMHBI O0y4YalUIIMiicsi 1O mMporpamMmme
0akajaBpHaTa JOJIKEH:

Obnadams crnenyromumu obmenpodeccuoHaibHbIMUA KoMreTeHusIMu (OI1K):

- CIIOCOOHOCTBIO  HCIONIb30BaTh  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
TUCIUIUIMH B TPO(EeCCHOHANBHOM JEATENbHOCTH, MPUMEHSITh METOAbl MaTeMaTH4eCKOTo
aHaliM3a W MOJICITUPOBAHMS, TEOPETHUECKOTO U KCIIEpUMEHTaIbHOTO HccieaoBanus (OITK-2);

- CIIOCOOHOCTBIO HMCIONB30BAaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI IS
MOHUMAaHHSI OKpY»Karomiero Mupa u sisnernii mpupoasl (OT1K-3).

3namo:

- OCHOBHbIE KHHETHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKHUX PEaKIIHii;

- TEOpUU XHUMHUYECKOW KHHETUKH, MYTH TEOPETUYECKOTO pacuera CKOpocTen
XUMHUYECKHUX PEAKIM U OTPaHUUYEHUS] B IPUMEHUMOCTH PACUETHBIX METOOB;

— OCHOBBI TEOpUH (DOTOXUMHUYECKHX W IICTHBIX PEAKIMi, peakiuid B pacTBOpax.
OCOOCHHOCTH WX CTAJIMHOTO MPOTCKAHUS M YCIOBHUS OCYIIIECTBICHUS;

- OCHOBHBIE YepThl TOMOT€HHOTO M T€TEPOTeHHOT0 KaTain3a, MPUYUHBI YCKOPEHUs
XUMHUYECKOTO TIPoIecca B MPUCYTCTBUU KaTaIu3aTopa.

Ymemn:

— NPUMEHATh  TEOPETHYECKUE 3HAHWA H  OKCIICPUMEHTAIBHBIC  METOIBI
ucCIIeIoBaHMs (DU3MYSCKONH XUMHH JUISS PEHICHUS BOIPOCOB, BO3HUKAIOIMIUX TPH H3ydECHUHU
KMHETUKHA XUMHYECKHUX PEaKIIHii;

— HAXOJMTh CKOPOCTh U YCTAHABJIMBATH MTOPSJIOK XUMUYCSCKON PEaKITH;

— MIPOBOJIMTH aHAIIN3 M KPUTHYECKH OICHWBATH IMOJYYCHHBIC YKCIICPHUMEHTAIbHBIC
JaHHBIE, 0000MIaTh U JeNIaTh 000CHOBAHHBIC BBHIBOJIBI Ha 0a3e MPOBEACHHBIX OIBITOB.

Braoemy:

- 3HAHUSMU OCHOBHBIX 3aKOHOB XHMMHMYECKON KHHETHKH, BIHMSHHS Pa3IHYHbIX
(dakTopoB (TeMmepaTypsl, JaBICHUS, KaTaau3aTopa) Ha CKOPOCTh XUMHYECKOW pEaKITiH.

- KOMIUIEKCOM METOJIOB OIPEICTICHHS MOPSAKA H CKOPOCTH PEaKIIHH;
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- noaxoaamMu Jis1 yCTaHOBJICHUA JII/IMI/ITPIPYIOH_IGP'I CTaJuu U MEXaHUu3Ma HBYHaGMOﬁ
XUMHYSCKOM pCaKiuu.

3. Kparkoe coaep:kanue TUCHUTIAHBI

Xumuueckas kunemuxa. CKOpOCTb XUMUYECKON pEaKLUU, KOHCTAHTA CKOPOCTH, MOPSIIO0K
U MOJIEKYJIIpHOCTh peakuuu. KuHeTtnka HeoOpaTuMbIX peakuuil 1-ro, 2-ro, 3-ro U HyJI€BOTO
nopsakoB. JluddepeHunanbHble ¥ MHTErPaJIbHbIE METOJbl ONPEAETICHMs IMOpPSJKAa PEeaKIHH.
Cnoxuple peakuuu. [IpyHIMI — HE3aBUCHUMOIO IMPOTEKAHUS 3JIEMEHTAPHBIX  pEaKLHUi.
OOparuMble, mnapajuledbHbIE W IOCHEAOBaTelIbHbIE peakuuu 1-ro mnopsaka. IlpuHnun
JUMUTHPYIOIIEH CTaJUM IOCIEA0BATEIBHON XUMUUECKON peakiui. MeTol KBa3UCTallMOHAPHBIX
KOHIIEHTpauuii, o0nacTe NpuUMEeHeHUs. BiusHue TteMmepaTypbl Ha CKOPOCTb PEaKIMH,
npubimkennoe mnpaswio Banr-I'odda. VYpaBuenue Appenuyca, auddepeHuuanbHas u
UHTErpaibHble (OpMbI ypaBHEHMsI. DKCIIOHEHIIMAIbHAs (opMa ypaBHEHUsI AppeHuyca. DHeprus
AKTHBALIUU U MPEIIKCIOHEHIUATbHBIA MHOXKUTEb.

Teopun XUMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYNApPEHUN U TEOPHs MEPEXOJHOIO
cocrosaust TIIC (aktuBupoBaHHOro komriuiekca). OcHoBHbie monioxkeHuss TAC, mexaHusm
aKkTUBalMU MoJekyid. KoHcraHTa ckopocTH OMMONEKYJIApHOM peakuuu. PU3NYECKUH CMBICIT
IPEIIKCIIOHEHIIMAIBHOTO MHOXHTENSl W DHEPruM AaKTUBAllMM B paMKaXx TEOPUM AKTHUBHBIX
coynapenuii. Crepudeckuii pakTop, HEOOXOTUMOCTh €0 BBEACHHS B KHHETUICCKOE YPABHCHHE
peakuuu. JlocTOMHCTBA W HENOCTaTKM TEOPUM AKTHBHBIX COyJIapeHMd. MexaHusm
MOHOMOJIEKYJISIPHBIX ra3oBelXx peakiuii B pamkax TAC. Cxema Jlunpemana. Teopus
nepexoaHoro cocrosiHus  (aktuBupoBaHHoro kommiekca)(TIIC wumu  TAK). OcHoBHble
nonoxxenus TIIC, kuHeTnyeckas cxema peakuu. AKTUBUPOBAaHHBINA KOMILJIEKC U €r0 CBOMCTBA.
[ToBepxHOCTh mNOTEHIMAIbHON »Hepruu. Koopaunara peakuuu, npoduib IMyTH pPEaKIUH,
SHEprus aKTUBALUU. OHTaIbIUA U SHTPOMHUS aKTUBaIUU. HcTtonkoBanue
IPEIPKCIIOHEHIIUAIBHOTO MHOXKHTENS U CTEPUUECKOro (hakTopa B paMKax TEOPUHU MEPEXOTHOIO
COCTOSIHUS. J|OCTOMHCTBA U HEJJOCTATKU TEOPUHU.

@DOTOXMMHYECKHE peaKIMU. XHUMHUYeckHe U (OTOPHU3UYECKUEe CTaauM, BTOPHUYHBIE
npouecchl. Kunernka ¢oroxumuyeckux peakuuid. CeHcHuOMIM3UpOBaHHBIE (POTOXHMHUYECKUE
peakuuu. llemHble peakiuM, MEXaHM3Mbl 3apOXJIEHUS, PAa3BUTUA M OOpbIBA LEMH.
Hepa3BeTBieHHble U pa3BETBICHHbBIE LIETIHbIE peakui. BeposSTHOCTHas Teopusi pa3BETBIECHHBIX
peakuuii. IlpenenpHbple SBICHMS B LENHBIX PEAKUUAX, HWKHUA M BEPXHHMHM IIPEIEIIbI
BocruiaMeHeHus. . OCOOEHHOCTH NMPOTEKaHUsl XUMUYECKMX peakluuil B pactBopax. KierouHslit
apdext. Kunernueckas cxema npoTekaHust OMMOJIEKYIsIpHON peakuuu B pacTBope. [IpenensHbie
clly4au TpOTeKaHUs peakuuu. beictpele  (qud(y3MOHHO-KOHTPOIUPYEMbIE)  pPEaKIIUH,
TG Y3MOHHBIN Tpenen KOHCTaHThl CKOPOCTH peaknuu. YpaBHeHHe bpencrema-boreppyma.
KuHeTnka MOHHBIX peaknMii B pacTBopax. BinsHME HMOHHOM CHIBI pacTBOpa Ha CKOPOCTh
peakuuii ¢ y4JacTueM HOHOB. MakpokuHeTuka. Poib nuddy3un B KHMHETHKE Te€TepOre€HHbIX
peaxiuii. Paznuunple pexxuMbl TPOTEKaHUs peakuil (BHEIIHAS KUHeTUYecKas 001acTh; 001acTu
BHEIITHEW U BHyTpeHHel nuddy3un).

Kamanuz. T'oMOreHHBIM UM TreTeporeHHbll KaTain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTHYECKUX peakuuil. BiausHue karanusaTopa Ha TEPMOAMHAMHYECKHE M KMHETUYECKHUE
napaMmeTpbl peakiuu. CeleKTUBHOCTh KaTaanu3aTopa, KaTaIuTHUYeCKas aKkTUBHOCTh. | OMOTE€HHbIN
katanu3. CIuTHBIA U pa3[esbHbI MEXAHM3Mbl KaTAIMTUYECKOIO JIEHCTBUSA. DHEPreTHUECKUE
JuarpaMMmbl  B3aUMOJEWMCTBHSI peareHToB ¢ KaTaiuzaropoM. OOmmii u crneuuduueckuit
KHCJIOTHO-OCHOBHOW ~ KaTaJlu3. Karanmz  xommuiekcaMM  NEPEXOJHBIX  METAJUIOB.
®epMeHTaTUBHBIM KaTanu3. ['ereporeHHbIl karanu3. Tkl TeTepOreHHBIX KaTaau3aTOpOB.
3aKoH AeiCTBYIOIMX NToBepXHOCTEW. KnHeTnka rereporeHHsix peakuuid. Teopun karanusa.
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4. O0beM y4eOHOH JUCHHUILINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 5,0 180
AYIUTOpPHBbIE 3aHATHUS: 64/36 64
Jlexruu (JIek) 32/36 32
[Mpaktuyeckue 3ansatus (I13) 32/36 32
CamocrosiTeabHas padora (CP): 80/36 80
Bua xoHTpoJs: 3aueT / IK3aMeH IK3aMeH
10 (36)

AHHOTANUs padoyeid MPOrpamMMbl JUCHUILIHHBI
«HcTpyMeHTa/IbHbIE MEeTObI XUuMUYeckoro anaausa» (b1.B.J1B.2.1)

1.IeJb AUCUMIIMHBI - TPHOOpPETEHNE 00YYAIOIIMMHUCS 3HAHUN 110 OCHOBHBIM TpyIIIIaM
METOZI0B XMMHYECKOr0 aHajlu3a, HauOosiee LIMPOKO MPUMEHSIEMbIX B IMPOMBILUIECHHOCTH M
HCCIIEIOBATEIBCKON paboTe, a TakKe KOMIETEHINH, HEOOXOIUMBIX XUMUKaM-TEXHOJIOTaM BCEX
CIEUAJIBHOCTEN [UIsl PEIICHUsI KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHAIIN3a.

2. B pe3yabrare ocBOeHHUSI AUCHHUILVIMHBI oOOydamoluiicds 1O Mporpamme
0akaJjiaBpUaTa J10JIKeH:

Obaaoams cnenyromumu  mpodeccruoHanbHbIMU KomnereHmusmu (I1K):

- CIOCOOHOCTBIO NPUMEHSTHh COBPEMEHHBIE METO/bl HCCIIECAOBAHUS TEXHOJIOTHYECKUX
IIPOLIECCOB M NIPUPOAHBIX CpPEN, MCIOIb30BaTh KOMIIBIOTEPHBIE CpPEICTBA B HAaY4HO-
uccienosareabekoit pabore (ITK-14);

-  CHOCOOHOCTBIO IJIAHUPOBATh OSKCIEPUMEHTAJBHBIE HCCIEAOBAaHUSA, I0IYy4aTh,
00pabaTrbiBaTh ¥ aHATU3UPOBATH MOMydeHHbIe pe3yabrarhl (ITK-15).

3uams:

TeopeTuuecKkue oCHOBbI MeT010B UMXA;
mporiecchl (HOPMUPOBAHUS AHATUTHIECKOTO CUTHAIA B paznuyHbix UMXA;

- paccMOTpeHHue NMPUHIMIIOB U3MEPEHUI B CTaHAAPTHBIX IPUOOpPaX;

- ocHoBbI MeTposoruu UMXA B cootBercTBuU ¢ pekoMeHaanusimu MIOITAK.

Ymemn:

- NPUMEHSTh MPUOOPETEHHBIE TEOPETHUUECKUE 3HAHUS U TPAKTUYECKUE HAaBBIKM B
npodecCHOHATBHOM IeATETbHOCTH [T PeIICHUs KOHKPETHBIX XMMHMKO-aHAJTMTUYECKUX 3a71ay;

Braoemy:

- merogonorueii UMXA, HmMpPOKO HCIOJB3YEMBIX B COBPEMEHHOM aHAJIUTHYECKOU
MPAKTHKE;

- CUCTEeMOIi BbIOOpA METO0/1a KAUeCTBEHHOT'O M KOJIMYECTBEHHOIO0 XMMUYECKOT0 aHaIN3a;

- OLIEHKOM BO3MO>KHOCTEN METO/1a aHAIIN34;

- OCHOBHBIMHU CIIOCO0aMM METPOJIOTHYECKO 00paboTKH pe3yabTaToB KOJUYECTBEHHOTO
XUMHYECKOTO aHaIU3a.

3. Kparkoe coaep:kanue THCHUTIAHBI

Ob6mas xapakrepuctuka MIMXA. OcHOBHbIE MCTOYHUKH MOTPEIIHOCTEN PE3yIbTaTOB
aHanmu3a U crnocoObl ux orneHku. OueHka npezaena OOHApYKEHUs C UCIOJIb30BaHUEM (OPMYIIbI
Kaiizepa 1 craHAapTHOrO OTKJIOHEHHS MHUHUMAIbHOIrO Jerekrupyemoro curHana no MIOITAK.
JlunelinpIii AMana3oH onpeaesieMbIX KoHIeHTpauid. CtanmapTHbie 00pa3bl coctaBa. OCHOBHBIC
AHAJTUTHKOMETPOJIOTHIECKUE XAPAKTEPUCTUKH METOJOB M PE3yJbTaTOB aHajIM3a, CIIOCOOBI MX
OLIEHKU: Tpefen OOHapyXeHUs, KO3()QUIMEHT YyBCTBUTEIBHOCTH, TPAHHUIBl JAHANIA30HOB
OIpEACIAEMBIX COACPKAHU, CENEKTUBHOCTh, IPELIU3UOHHOCTD, IPABUIIBHOCTD, SKCIIPECCHOCTD.
Mertonasl mpo600TOOpPa, pa3/ieeHus U KOHIIEHTPUPOBAHUS BEILIECTB.
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Mertononorus UMXA. IIpreMbl KOJIMUECTBEHHBIX U3MEPEHUN (METOJ IpalyupOBOYHOMN
3aBUCUMOCTH,. BHEIIHEr0 M BHYTPEHHEro CTaHJIapTa, METOJ J00aBOK). AHalIUTHYECKHE U
METPOJIOTHUECKUE XAPAKTEPUCTUKU PA3IMYHBIX WHCTPYMEHTANbHBIX MeTonoB. [loHsTne 00
aTTecToBaHHOW Metonuke. IIpoOGnembl BeiOOpa Merona aHanu3a. OOOOLIEHHbIE CBEICHHS O
I'OCT P UCO 5725 (2002).

OOmast  xapakTepucTHKa  CHEKTPaJbHBIX  METOAOB  aHanu3a. Kiaccudukauums
CHEKTPAIBbHBIX METOAOB aHanu3a. llodydeHne XHMHKO-aHAJUTHUYECKOH HWHGPOpMalUU MpU
B3aMMOJCHCTBUM 3JIEKTPOMAarHUTHOI'O M3JIyYE€HHs C BEIIECTBOM. ATOMHAas M MOJEKYJSIpHAs
CHEKTPOCKOMuUs. AGCOPOIIMOHHBIE 1 SMUCCHOHHBIE METObI aHAJIH3A.

ATOMHO-DMHCCHOHHBIA CIIEKTPaJIbHBIA aHalIW3. TeopeTHYEeCKHe OCHOBBI ATOMHO-
HMHCCHOHHOTO CHEKTPAIbHOTO aHanu3a. VMICTOUHMKM BO30YXIeHHUs crekTpoB. KauecTBeHHas
XapaKTEpUCTHKA AHAIUTHYECKOrO CUrHaia. MIHTEHCHMBHOCTH CHIEKTpalbHBIX JMHUM Kak Mepa
coJepkaHusi ayeMeHTa B IpoOe. DakToppl, BIUAIOIIME HAa HHTEHCHUBHOCTb CIEKTPaJIbHBIX
auHui. CroekTpayibHble TPUOOpPBI M CIOCOOBI  PEruCTpallMd  CIEKTpa. paciuu(poBKa
AMHUCCHOHHBIX CHEKTPOB U UIECHTU(PHUKALUS HIEMEHTOB 10 UX CIIEKTpaM. ATOMHO-3MHCCHOHHBIN
aHAIN3 C MHAYKTMBHO CBA3aHHOM IutasmMoi. KosmyecTBeHHBIN aHann3. ATOMHO-PMHCCHOHHAs
¢doromeTpus muameHu. ['a30Bble MIaMeHa Kak BUJIbl HU3KOTEMIIEpaTypHOU mia3Mbl. biok-cxema
IUIaMeHHOro goroMeTrpa. Bo3aMOXXKHOCTH MeTO/a M €ro orpaHuuYeHHs. AHUOHHBIA U KaTUOHHBIN
a¢dextel. O0IacTH MPUMEHEHUS.

AToMHO-abcopO1oHHast — cnekTpoMerpusa. OOmas  XapakTepucTUKa MeToja U
aHIUTHUYECKOro curHaia. [lornomenne 31eKTpoMarHuTHOToO U3J1y4eHus: CBOOOAHBIMU aTOMaMHU.
bnok-cxema mpubopa. McTouHMKH MOHOXpoMaTtudeckoro usiydeHus. CriocoObl aroMu3aluu
npoObl. CpaBHEHUE AHATIMTUYECKUX XAPAKTEPUCTUK METOJOB aTOMHOM aOCcOpOIMHU U aTOMHOMN
SMUCCHH.

AHanuThueckass MOJIEKYJsSIpHasi CIEKTPOCKOMMs. MeToapl ONTUYECKON MOJIEKYISIPHON
CHEKTPOCKONUU. XapaKTEPUCTUKA aHAIUTUYECKOro currana. [lormomenue 31eKTpOMarHuTHOTO
U3ITy4EHUS] MOJIEKYJIaMH. DJEKTPOHHBIE MEpPEeXOAbl U CIEKTPbl MOTJIOUIEHHUS] MOJIEKYJN. 3aKOH
byrepa-Jlam6epta-bepa. Momsipusiit ko3 durment nornomenus. CnekTpopoToMeTpuIecKuii u
doromeTpruueckuit aHaiau3. ONTUMU3ALUS YCIOBUN aHATMTHYECKUX ompeaeneHuil. OTKIOHEeHUs
ot 3akoHa byrepa-JlamGepra-bepa. Anmnaparypa A cekTpo- 1 pOTOMETPUYECKUX U3MEPEHUI.
TouHocTh pe3ynbTaToB (oToMeTpuyeckux onpeneneHuil. uddepenunansuas goromerpus.
Metobl crieKTpo(hOTOMETPUUYECKOTO TUTPOBAHUS.

Onyopumerpuueckuii ananu3. [lpupoga aHaTUTHYECKOTO CUTHaNA (DIyOpEeCHEHIUU U
dochopecrieniuu. KBaHTOBBIE W 3HepreTMueckuil BBIXOAbl. DaKTOpbI, BIUAIOIINE Ha
MHTEHCUBHOCTh  (QuiyopecleHuuHu. TemmepaTypHOoe UM KOHILIEHTPAIUOHHOE  TYUICHHE
duyopecueHMM. 3epKajibHasi CHUMMETpPHUsl CIEKTPOB IOTJIONICHUS M MCIyCcKaHMs (IpaBUIIO
JleBmmna). 3akoH BasmioBa. Cxema ¢uryopuMeTpuueckux usmepeHuil. Beibop mepBuyHOro u
BTOPUYHOTO CBETOMUIBTPOB. I'paynpoBOUHas 3aBUCUMOCTb U KOJMUYECTBEHHBIH aHAIIN3.

TypObunumerpuueckuii U HedemoMeTpuueckuii MeToabl aHanuza. PaccesHue cBeTa
JUCIIEpCHBIMM ~ cucTeMaMu. CBs3p  ONTUYECKOM IUIOTHOCTH JHUCIEPCHOM CHUCTEMBI C
KOHIIEHTpaIen onpeaensemoro BemectBa. Koadduimment MmyrHoCTH cucteMbl. TeopeTnueckue
OCHOBBI TypOUIMMETpUU U HedenomeTpun. YpaBHeHue Panes. CpaBHUTENbHAsS XapaKTepPUCTHKA
AQHAIUTUYECKUX CUTHAJIOB B TypOMAMMETpUHU U HedenomeTpuu. TpeOoBaHus, MpeIbsIBIsSEMbIE K
MCIIOJIb3YEMBIM AaHAIUTUYECKUM PEAKLIMSIM.

OO01mas xapakTepUCTUKa 3JIEKTPOXMMHUYECKUX METO/IOB aHaln3a W MX Kilaccuukaius.
Knaccugukarus 371eKTpoJoB B INEKTPOXMMHMUYECKMX MeTojax aHanusa. llomspusyemble u
HEIOJISIPU3yEeMbIE€ JJIEKTpOAbl. Vcronb3yeMple XMMHYECKHME U 3JIEKTPOXHUMHUYECKHE DPEAKINH,
TpeOOBaHUSs, MPEIbABISIEMbIE K TUM peakuusiM. Bosmoxxnoctu XMA.

Konnykromerpuss M KOHIyKTOMETpHuUeckoe TUTpoBaHMe. OOmas XapaKTepuCTHKa
MeTOJa. AHAIUTUYECKUN CUTHAI B  KOHJIYKTOMETpPUM. YJelbHas M DKBUBAJICHTHas
JJIEKTPOIIPOBOAHOCTh ~ PACTBOPOB  2IeKTpoiauToB.  [logBmkHOCT,  MOHOB.  [Ipsamas
KOHIAYKTOMETpUS M KOHIYKTOMeTpuueckoe TuTpoBaHue. Kpusble tutpoBanus. ®daktopsl,
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BIMSIOUIME HA BHUJ KpUBBIX TUTpoBaHus. IIpuHIMIManbHAs cXeMa YCTAHOBKU  JUIS
KOHJYKTOMETPUUECKUX HM3MEPEHUN, HCIIOIb3yEMbIE JJIEKTpOAbl. Bo3MoxkHOCTH MeTOJA.
IIpumepsl onpenenenuii. Beicoko4acToTHOE TUTpOBaHKHE. BO3MOKHOCTH MeTOAA.

[ToTeHuMOMETPHS U NOTEHIIMOMETPUUYECKOE TUTpOBaHUE. IHAMKATOPHBIE 3JIEKTPOIBI U
ANEKTPOAbl cpaBHEHUA. [loTeHIMan 3JEKTpoJa Kak aHAIMTUYECKUM curHai. HMoHomerpus.
JonnanoBckuid ¥ aud¢y3uoHHbl  noTeHnManel. Kiaccudukanmuss HMOHOCETEKTUBHBIX
ANEeKTPOoJI0B. YpaBHeHne Hukonbckoro-OiizenMana. MeToibl KOJUYECTBEHHBIX OMpPEACICHUN U
ycnoBus ux npuMeHeHus. [Ipsmas norennuomerpus (pH-merpusi, nonometpus). Bosmoxnoctu
metona. Mertoiel TUTpoBaHus. OOpaboTKa KPUBBIX MOTEHIIHOMETPUIECKOTO TUTPOBAHHUS.

Bonbramnepomerpuueckue Meronbl aHanuza. Kiaccuueckas nomsiporpadus. Ilomspo-
rpamMMbl. MHTepriperanusa noasporpamMMm. OcCTaTOYHBIM M KOHAEHCATOPHBIM TOKH. YpaBHEHHUE
nossiporpadudeckoit  BoaHbI  ['elipoBckoro-UnbkoBuua. IloTeHIManm  MOMYBOJHBI — Kak
KaueCTBEHHAsl ~ XapaKTEepUCTHKA  aHAJUTUYECKOrO0  CHUrHaia. Bpibop u  Ha3HaueHue
nonsiporpaduueckoro ¢ona. Ilpenenpubiii  AUPPY3MOHHBIM TOK Kak KOJIMYECTBEHHAs
XapaKTepUCTHKAa AaHAJIUTUYECKOrO0 CUrHajla. AmiepomeTpuyeckoe TutpoBaHue. OOmas
XapaKTepUCTHUKAa METOJa M aHAaJUTHYECKOro cCurHajga. BelOop ycioBHil aMmepoMeTprUuecKHx
u3Mepenuil. [IpuHIMnuanpHas cxemMa aMIepoMeTpUYecKoro TuTpoBanus. Kpusble TUTpOBaHUS.
[IpuMepsl PaKTUUECKOTO UCIOJIb30BaHUS METO/IA.

KynonomMmerpuyecknii METOJ aHAJIA3A

Knaccudpukanus metogoB  KymnoHomeTpuu. KonuuecTBO  aieKTpuyecTBa  Kak
aHaIUTUYeCKU curHai. [lpsimas KyJloHOMETpus M KyJIOHOMETpHUYECKOe TUTpoBaHue. Pacuer
KOJIMYEeCTBA  3JIEKTPUYECTBA, 3aTPay€HHOTO  HA  D3JEKTPOXMMHYECKYH)  PEaKIUIO.
Kynonomerpuueckoe tutpoBanue. BpiOop Toka osnekTponmsa. llpuHnummansHas cxema
YCTAHOBKHU I KYJIOHOMETPHUYECKOro TUTpoBaHMs. IlpakThueckoe mNpHMEHEHHE METOAA.
DneKkTporpaBUMeTpuueckuii aHanu3. OOmas XapakTepucTHKa METOJla W aHAJUTHYECKOTO
CUTHAJIA.

OOmass XxapakTepHCTHKa Xpomarorpauyeckux MeETOJI0B. TeopeTHUecKHe OCHOBBI
xpomarorpaduyeckux MetonoB. Xpomarorpamma. [lapamerpsl yaep:xuBanus. KauecTBeHHas u
KOJIMYECTBEHHAs! XapaKTEPUCTUKU AaHAIUTUYECKOTO0 CUTHajla B KOJIOHOYHOW XpomaTorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI XpomaTorpagpuyeckoro mnpouecca. Kiaccudukanus MeTonoB
XpomaTorpauu Mo arperaTHoMy COCTOSHUIO (a3, N0 MEXaHM3MY pa3elieHUus U CHocoOy
opopmuenus mnporecca. CreneHb pa3feiaeHUs U KpuTepuil cenekTUBHOCTU. Kpurepuit
pazmenenus. OnTuUMuU3anMs TPOLECCOB  paszjaeneHus cmecedl BemecTtB. Koaddumment
pactipenenenusi. OcHoBHOe ypaBHeHHe Xxpomartorpaduu. Csi3b (OpPMbBI BBIXOJHOW KpPUBOH C
M30TEpMOM  pacmpesiefieHuss B  KOJOHOYHOM XxpomaTtorpaduu. BeicoTa, »KBHBaJleHTHas
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpapuu. Ypasaenue Ban-Jleemrepa.

["azoxkuakoctHas xpomatorpadus. OOmiast xapakTepuctuka Merona. IlpuHnunuanbHas
cxeMma ra3oBoro xpomarorpada. YcTpoilcTBo u Ha3HaueHue y3i10B xpomarorpada. TpeGoBanus,
MpEAbSIBISIEMbIE K HETOJABIKHON W MOABKHOM (azam. JleTrexkTopbl. MeToabl uaeHTH)HUKAITIN
BEIIECTB B Ta30BOi xpomarorpaduu. MaeHTHUKAIMS KOMIIOHEHTOB pa3/eisieMbIX CMecel ¢
MOMOIUIbIO JIOTapU(PMHUUECKUX WHIEKCOB yaep>kKuBaHHA. CrocoObl KOJIMYECTBEHHOIO aHAIU3a.
[TprMepbl MPaKTHUECKOTO UCTIONB30BAaHUS Ta30BON XpoMaTorpadu.

KunkoctHas xpomartorpadus. Kinaccuduxanus MeToaoB KUAKOCTHON XpoMarorpapuu.
Oco6ennoctn  BOXX. IlpunnmunuanbHas cxemMa JKHAKOCTHOro xpomarorpada. Tursl
nerektopoB B BOXKX. Xunkoctnoaacopommonnas BOXKX. Hopmanbao-(]a3oBsiil u odparieHo-
(a30BbIi BapuaHTHI: COPOEHTHI, SIIOCHTHI, pa3jesseMble BeniecTBa. Y paBHeHrne Hokca. Metoabl
UIeHTU(UKAIIMN BEIMIECTB W KoJMuecTBeHHOro aHanm3a B BOXKX. [lpumepsl mpakTHYeCKOTO
ucnonb3oBanuss BDXKX. PacnpenenurensHas Oymaxknas xpomarorpadus. KauectBennas u
KOJIMUECTBEHHAs! XapaKTePUCTHKU aHaduTHueckoro curHana. OOnacte npumeHeHus. ['einb-
xpomarorpadus. IlonBuxnas u HenoABmkHas ¢aspl. OOmee ypaBHEHHE, OIUCHIBAIOIIEE
npolecc refnb-xpomarorpaduu. Bosmoxknoctu reiab-xpomarorpadun. [Iprumepsl npakTHuecKoro
ucnonb3oBanus. MonoodMmenHast u noHHass xpomarorpadus. TpeGoBaHus, mpenbsBiIseMble K
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peakuusM HOHHOTO oOmeHa. OcobeHHOcTH HOHOOOMEHHOW xpomarorpaduu. KoncranTa
HOHHOTO oOMmeHa. M3otepmbl moHHoro oo6mena. Katmonutel u aHuoHUTHL. Kosdduument
cenexktuBHOCTH. MoHHas xpomarorpadus. biok-cxema nonHoro xpomarorpada. Pazaenstomme
Y KOMIICHCAIIUOHHBIE KOJIOHKU. AHAIIUTUYECKHE BO3MOXKHOCTH METO/A.

ABTOMAaTHYECKMI W aBTOMATU3UPOBAHHBIM aHanu3. [lpyrue MeToabl aHaIu3a.
JuckpeTHble aBTOMaTU4YecKue aHanu3atophl. [Ipunnun aeiictBus. HenpepbIlBHBIA NPOTOYHBIN
aHaM3 W  TPOTOYHO-WHKEKIMOHHBIM aHanu3. [loHsTne 00 aHaIUTUYECKOH Macc-
cnexktpoMeTpur. CyIIHOCTh METOAA. AHAIN3 OPraHUYECKUX BELIECTB. DJIIEMEHTHBIN aHAIIN3.

4. O0beM y4eOHOH JUCHHILINHBI

o B 3adeTHBIX B akazem.
Bunpl yue6HOM paboTh
eAUHULIAX yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 48/36 48
Jlexruu (JIek) 16/36 16
Jlabopatopusie 3austust (J1ao) 32/36 32
CamocrositeabHas padora (CP): 60/36 60
Bua xonTpoJs: 3auer / 3k3aMeH 3auger ¢
OIIEHKOM

AHHOTAIUs padoyeil MPorpaMMbl U CHUIIHHBI
«JlomosiHUTEIbHBIE TJIaBbI aHATUTHYecKo xumun» ( b.1.B./1B.2.2)

1. Ileab0 AUCHUILUIMHBI SBISETCS (QOPMUPOBAHHWE UYETKHX TNPEIACTABICHUNH O
MPAKTUYECKOM HCIIOJIb30BAHUN XUMUYECKOTO 3HAHUS ISl COBPEMEHHOTO XMMHUYECKOTO aHaIu3a
KaK CpelICTBa TOJYYCHUS XMUMHYECKOH WH(POPMAIMU, COBPEMEHHBIX IOAXO0JaX K PEHICHUIO
aKTyaJIbHBIX 3a/1a4 B aHAJIHN3€ Pa3INYHBIX OOBEKTOB.

2. B pe3yabraTe u3y4YeHUs AUCHMIUIMHBI OOy4YaloIMiicA 1O mporpamMme
0akajaBpHaTa JO0JIKEH:

Osnadems cnenyromumu npodeccruonansubiMu kKoMieteHnusmu (11K):

- CIIOCOOHOCTHIO MPUMEHSITh COBPEMEHHBIE METOIbl MCCIIEIOBAHMSI TEXHOJIOTHYECKHX
IPOIECCOB M TPUPOIHBIX CPEN, HCIOJIh30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienosareabekoit pabore (ITK-14);

- CHOCOOHOCTBIO IJIAHUPOBATh SKCIIEPUMEHTAJIbHBIE MCCIEAOBaHUSA, I0Jy4aTh,
00pabarbIBaTh M aHATU3UPOBATH NOMy4YeHHbIe pe3yiabrarsl (ITK-15)

3nams :

- XMMHUKO-QHAJIUTUYECKYI0  CIEHU(UKY KOHTPOIHPYEMBIX OOBEKTOB, METObI
pOOOIOATOTOBKH U aHAJIN34,

Ymemn:

-IIPUMEHATh ~ NMPUOOPETEHHBIE  NMPAKTUYECKHE  HAaBBIKK B MPOQECCHOHATBHON
JESTENIbHOCTH JUIsl pEIICHHsI KOHKPETHBIX 3aa4;

Braoemy:

- TpUeMaMH WHTEpPIPETAllMd pPE3yJIbTaTOB aHaM3a Ha OCHOBE KBaJIMMETPUYECKHX
OILICHOK.

3. KpaTkoe coaepskanue Q1 CHUNIITHHBI

1. Beenenue

AKTyanbHOCTh Kypca, MpeaMeT, Henu U 3agaud. CpaBHUTEIbHas OlleHKa (aKTOpOB,
BIUSIONINX HA MPUPOJHYIO cpeny. Kpurepun onieHKHM BMENIATEIhCTBA YEIOBEKA B IKOCUCTEMY.
Posb ananuTHYECKON XUMUH B PEIIEHUH SKOJIOTHYECKUX MPOoOJIeM COBPEMEHHOCTH.

2. DKOJIOTr0-aHATUTHYECKU MOHUTOPHUHT ¥ aHAJTUTHYECKUN KOHTPOJIb

DKOJIOTO-aHAJTUTHYCCKUA MOHUTOPHUHT. AHaIUTHYECKas Cayk0a. AHaIUTHYCCKUN
KOHTPOJIb COCTOSIHMSL Pa3iMYHbIX O00BEKTOB. HopMmaTHBHO-TeXHHYECKass TOKYMEHTAIUs,
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METOAMYECKOE, amlMapaTypHOe M METPOJOTHUECKOe oOeclieueHue, MpaBoBas perjaMeHTaIus
CHCTEMBl AHAIUTUYECKOro KOHTpois. OOoOmieHHas cxema aHaiu3a. KauecTBo XuMuyeckoi
uHpopmauuu. [lpuoputeTHpie 0OBEKTHI U KOHTPOJIMPYEMbIE KOMIIOHEHTHI. [IpuHIHMI, MeTon,
METOAMKAa aHaiu3a. ABTOMaTu3auus aHauu3a. Atrectauus wmeronuk. Ceprudukanus.
AKKpenuTanus U3MEpUTEIbHBIX JIA0OpaTOPHIl.

3. [Ipo6ooT6Op ¥ MPOOOIOATOTOBKA

Cremuduka O0OBEKTOB C TOYKM 3peHHs aHaIUTHYecKoW xumuu. [Ipo6oordop.
ITpencraButensHas npoda. Buasl npob. Cxema mponecca or6opa npoOsl. BiausHue matepuana
MOJIPYYHBIX CPEJICTB Ha MOCTOSHCTBO cocTaBa mpoObl. OTOOp pa3mudYHBIX Mpod: yCTpoicTBa U
crnocoObl. CoxpaHeHue u KoHcepBauus 1po0. [IpoGonmoaroToBka: BaKHEHIIME METOJbI
pa3zieneHrss M KOHIICHTPHPOBAHUSA: Ta30Basi, XHUJIKOCTHas, TBepHOQasHas, CBEPXKPUTHUECKAs
GuronHasE HKCTpAKLUs, COpOLUs, OCAXIAEHUE M COOCAKJCHHE, BbIIIAPUBAHME, IUCTHILIALUSA,
OTrOHKa, KPUOTCHHOE KOHIICHTPUPOBAaHHE, MEMOpaHHBIE METOJbI, JSJICKTPOXUMHUYECKHE U
xpomarorpaduyeckre MeTo sl U T.1. O60cHOBaHKE BbIOOpa cr1oco6a MpoOONOArOTOBKH, METOAA
KOHILICHTPUPOBAHUS U PA3ACIICHUS CIEOBBIX KOJINYECTB BELIECTB.

4. MeTozbl KOHTPOJIS COCTOSIHUS Pa3IMUHBIX OOBEKTOB

Knaccupukamuss wmeromoB aHanmm3a. KOHTakTHbIE ¥ JUCTAaHIIMOHHBIE METOJBI.
CHEeKTpOCKONMYECKHE METOJbl: AaTOMHO-3MUCCHUOHHBIN CIEKTPAJIbHBIA aHaJIW3, AaTOMHO-
aOCOpOIIMOHHBIN aHaJIN3, SMUCCHOHHASI CIIEKTPOMETPHS C HHIYKTHBHO-CBSI3aHHOH IIa3MOM,
JIOMUHECLCHTHBI  aHAIM3, HEUTPOHHO-AaKTUBALMOHHBIM aHanu3. Macc-ClIeKTpOMETpHsL.
ONEKTPOXUMHUYECKHE  METOJbl:  IMOTEHIMOMETPUs,,  KOHIAYKTOMETpHUS,  KallWJUIAPHBIN
anekTpodopes, , UHBEPCUOHHAs BOJIBTAMIIEPOMETPUS, KyIOHOMeTpus. Xpomartorpapudeckue
METOMABI: Ta30Bas, Ta30-KUAKOCTHAs, BBICOKOA(P(GEKTUBHAS IHKHUIKOCTHAS Xpomarorpadus,
TOHKOCJIOMHAsA, HWOHHAas Xpomarorpadus. XpomMaTro-Macc-CIEKTPOMETpUs. XHUMHYECKHE
ceHcopel. Tect-meroasl. MukpounnoBbeii aHanu3. Karanuthueckue Metonbl. buonornueckue
MeTopl. DEpMEHTATUBHBIE U UMMYHHBIE METO/IBI. TepMOaHaTUTUYECKUE METOIbI. DJIEKTPOHHO-
30HJ0BBI MUKpOaHalin3. IOHHO-30H/10BbIE METO/BI. ABTOMaTU3MPOBAHHBIM U aBTOMaTHYECKUN
aHanmu3, poOOTOTEXHMKA. JIMCKpeTHble aHanmM3aTophl, NMPUHIMI HX JeicTtBus. [IpoTouHsle
MeToAbl aHanu3a. HemnpepblBHBIM NPOTOYHBIN aHaIM3. IIPOTOYHO-MHKEKIIMOHHBIA aHAIIN3.
['mbpuanbie wmeroapl. OOmas xapakTepucTuka MeTofoB. CrnocoObl  JETEeKTHPOBAaHUS
aHAINTHUYECKOro curHaia. Beibop metona ananuza. CpaBHUTEIbHAs XapaKTEPUCTHKA METOJI0B
aHain3a. BO3MOXKHOCTM NPAaKTHYECKOTO HCIOJb30BaHHUS METOAOB B AHAINM3E PA3IUYHBIX
00BEKTOB, IIpe/IeNbl OOHAPYKEHUS U TUANa30Hbl ONPEENIIEMbIX KOHIIEHTPALUM, TOCTOMHCTBA U
HEJ0CTaTKU METOJIOB.

5. AHanu3 pa3InyHbIX 00HEKTOB

Anamuz xunkux cpen. IlonmeBoi ananus. Bo3myx kak oObekT aHanuza. OnpeznencHue
3arpsI3HSAIOLIMX BELIECTB B MOYBAX U JOHHBIX OTJIOXKEHUsX. V3BieueHre TOKCUYHBIX MpUMeEceit
U3 NouyB. XMMHUYECKUN aHalIu3 MUIIEBBIX NpoaykToB M HanutkoB. CAHIIMH kak HOpmaruB
KayecTBa MPOJAYKTOB mnurTaHusa. OOmume TpeOoBaHUS K OpraHM3allMM M METOJaM KOHTPOJIS
KauecTBa

npoAykToB nuTaHus. OleHKa KadecTBa MUTHEBOM BOABI M CIOCOOBI €€ OYMCTKH.
Konrtponbs me- auko-Ouosnoruueckux oObekToB. JKuBoe BemiecTBO. I'eHOMUKAa M MPOTEOMHUKA.
MexnyHaponsslii poekT "I'eHoM denoBeka'. [IprMeHeHNe NeHHO-MH)KEHEPHBIX MPOJYKTOB B
menuiuHe. Knunnueckuit u apmaneBTuueckuil aHaan3. AHaJIU3 JIEKAPCTBEHHBIX MpenapaToB.
DKcrnepTu3a reHeTUYeCKH MOIU(GUIIMPOBAHHBIX MPOAYKTOB. [IpOMBIIIIIEHHBIN aHATH3.

6. O0ecnieueHne KayecTBa pe3ysIbTaTOB XMMUYECKOTO aHaIM3a

OcHOBHbBIE UCTOYHUKHU MOTPEUTHOCTEN Pe3yIbTaTOB XMMHUUECKOI0 aHAJIM3a U CIIOCOOBI UX
ycrpaneHus. ChydallHple M CHCTEMAaTHYEeCKHE IOTPELIHOCTH, BBIOPOCHI, KBa3HWBBIOPOCHL.
MeTtposnoruueckue mapameTpbl U CocoObl X omeHkd. [IpaBuibHOCTH. BOCpom3BOIMMOCTS.
[Mpermznonnocts. Ilpenen oOHapykeHHsT W Tpeaen ompenaeneHus. UyBCTBHTEIbHOCTb.
Juamna3oH ompenensieMbix coaepxkaHuil. M30MpaTenbHOCTh (CENEKTHBHOCTH). DKCIPECCHOCTD.
ITponsBoauTenbHOCTh. KBanuMeTpuueckue TECTbl OLIEHKM CHCTEMAaTHYECKUX IMOIPEHIHOCTEM:
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tectbl ®umepa, Koxpena, ['pab0ca, [lukcona, xaptel IOpnena, IlleBapta u T.1.
Nudopmarnmonnas 3¢ HEeKTHBHOCTS.
4. O0beM y4eOHOMH JUCHHILINHBI

o B 3adeTHBIX B akanem.
Bupl yueOHOM paboTh
SIMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 48/36 48
Jlexruu (JIek) 16/36 16
Jlabopatopusie 3austust (J1ao) 32/36 32
CamocrosiTeabHas padora (CP): 60/36 60
Bua xonTpoJs: 3auer / IK3aMeH 3auer ¢
OLICHKOM

AHHOTAUMsA Y4eOHO# MPOrpaMMbl AU CUUIITUHBI
«Bpruncanreabnas maremaruka» ( 5.1.B.J[B.3.1)

1.1lejb AUCUMIUIMHBI - HAYYUTH CTYACHTOB TEOPETUUYECKUM 3HAHUSAM M MPAKTUICCKAM
YMEHHSIM U HaBBIKaM HCIIOIb30BaHUS COBPEMEHHBIX MAaTEMaTUYECKHX METOAOB C MPUMEHEHHUEM
nakera wmaremarudeckux nporpaMmMm MATLAB 1ns pemienus mmpokoro Kpyra 3aaad
BBIUMCIUTENFHON MaTeMaTHKU.

2. B pe3yabraTe wu3y4YeHUs] [IUCHMILVIMHBI OOy4YalolMiicd 1O mporpamMme
0akaJjiaBpUaTa J0JIKeH:

Obaaoams crnenyromumu  obmenpodeccrnoHanbHbIME KoMiieTeHusaMu (11K):

- CIOCOOHOCTBIO peIllaTh CTaHJAPTHBIE 33/1a4ll MPO(PECCUOHANBHON NeATEIbHOCTH Ha
OCHOBE MH(OpMalMOHHON 1 Oubnuorpaduyeckoil KyabTypbl C IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTMM M C Y4eTOM OCHOBHBIX TpeOOBaHUH HH(OPMAIIMOHHON
6e3zomnacHoctu (OITK-1);

- CIIOCOOHOCTBIO HCIOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHMILIMH B
npo(ecCHOHANBHOM  AEATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTUYecKoro aHajiuza |
MO/ICIIUPOBaHHSI, TCOPETUIECKOTO U dKCIepUMeHTanbHOro uccnenosanus (OI1K-2).

3uams.

- (pu3uKO-XMMHYECKHE U XHMHKO-TEXHOJIOTUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUs
MIPOLIECCOB M3MEHEHUsI arperaTHOr0 COCTOSIHUS Mapo(Ta30)-KUJIKOCTHBIX CHCTEM, PEaKTOPHBIX
IPOIIECCOB U OCHOBHBIX MIPOILIECCOB pa3AeieHUs XMMUYECKON TEXHOIOTHH;

- METOABl W AQJITOPUTMBI KOMITBIOTEPHOTO MOJICIIMPOBAHUSI OCHOBHBIX IPOIECCOB
XUMHUYECKON TEXHOJIOIMU U TEXHOJIOTHYECKUX CXEM XMMHUYECKUX MPOU3BO/ICTB;

- TPUHIOUNB TPUMEHEHHUS METOJOJOTHH KOMIBIOTEPHOTO MOJEIUPOBAHMS XUMHKO-
TEXHOJIOTUYECKUX MPOILIECCOB MPU ABTOMATU3UPOBAHHOM IMPOEKTUPOBAHUU U KOMITBIOTEPHOM
yIIpaBJICHUN XUMHUYECKUMH ITPOU3BOICTBAMH.

Ymemo:

- pemaTh 3a/1a4ll KOMIIBIOTEPHOTO MOJIEIUPOBAHUS ITPOLIECCOB NMapo(ra3o)->KUIKOCTHBIX
paBHOBecHii, abCOpOLIMHU, TUCTHIUIALNH, PEKTU(PUKALIUN U KUJKOCTHON SKCTPAKIINH;

- TMPUMEHSATH MOJIyYCHHBIE 3HAHUS MPH PEIICHUU MPAKTHYECKUX 3a/1a4 KOMITBIOTEPHOTO
MOJICIIUPOBAHMSI OCHOBHBIX IIPOLIECCOB XWMHYECKOM TEXHOJIOIMUU TEXHOJOTHYECKUX CXEM
XUMHYECKHX TIPOU3BO/ICTB.

Bnaodemu:

- MeTOoJaMM NPUMEHEHHs CTaHIAPTHBIX MaKeTOB NpukianHbelx nporpamm (IIIII) u
naketoB Mozenupyronux mnporpamm (IIMII) st MozenupoBaHHsT OCHOBHBIX ITPOIIECCOB
XUMHUYECKON TEXHOJIOTMUU TEXHOJIOTMYECKHX CXEM XUMHUYECKUX POU3BOJICTB.

3. KpaTkoe conepxkanue Q1M CUMILIHHBI:
Beenenne. Ilenm wu 3amaum  kypca. Kparkuii UCTOPUYECKHI OYEpK pa3BUTHS
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OTEUYECTBEHHON M 3apyOe’KHOW BBIUMCIUTENbHONH MareMaTuku. OCHOBHBIE 3Tallbl Pa3paboOTKH U
pean3aluy aJropuTMOB Ha KOMITbIOTEpax.

Monyns 1. BeraucnurensHas marematuka. OCHOBHBIE ATambl: pa3paboTKa U peaan3arus
aIrOpuTMOB Ha KomrmbloTepax. Cucrtema kommbioTepHo MaTemaTuku (CKM) MATLAB st
pelLIeHHs 33124 BEIYUCIUTEIbHON MaTEMaTHKH.

Tema 1.1. Cozmanue M-mporpaMMm W OCHOBHBIE  omepartopel  M-s3bIKa
nporpammupoBanus MATLAB. Bapuantsl ctpykrypsl nporpaMmMm Ha MATLAB: opranuzanus
pabouero croma DesktoplLayout; ocHoBubie omepammu B CommandWindow; ocHoOBHBIE
omepanuu B Editor; nmHeiiHO opraHuW3oBaHHasl mporpamMma (ajaropuTM); BETBICHHS C OJHUM
YCJIOBHEM, HECKOJIBLKUMHE YCIOBUSMH, BIOKEHHBIC, CO CIIUCKOM ycioBwuii. if, Switch; noruueckue
omeparuu  and, Or, NOt; HUKJIBI CO CYETYUKOM, C NPEAYCIOBHUEM, C IOCTYCIOBHEM, C
IpephIBAHUEM TIOJHBIM M MPEPbIBAHUEM YAaCTHYHBIM, C 3aJaHHBIM IIArOM CUYETYMKA, C
OTIeNbHBIM OoTcueTOM uTeparmii; for, while, break, continue; ¢ Bei3oBOM (G yHKIIHIA; C THATOTOM C
nosb3oBateseM B CommandWindow u B crieriaibHbIX THATOTOBBIX OKHAX.

Tema 1.2 CrangaptHble W HecTaHmapTHble (QyHKIUH M-s3bIKa TPOrpaMMHUPOBAHUS H
ocHoBHbIe pemrarenu (Solvers) MATLAB: ¢yHkuuu ¢ rpadu4ecKuM BBIBOJOM PE3YJIbTAaTOB;
plot, subplot, surf, mesh, polar; ¢yHkuuH ¢ 4YKHCIOBBIM BBIBOAOM pE3yJabTaTOB B
CommandWindow; ¢yHKIMH ¢ 3alMuChi0 pe3yibTaToB B (aily; (QyHKIMH, BIOKCHHBIC B
INIaBHYI0 (QYHKIUIO; (YHKIMH C TIEPEMEHHBIM YHCIOM apryMEHTOB; (DYHKIIMH, BBI3BIBAIOLIHE
Ipyryio QyHKIHIO, UMsI KOTOPO MepelaHO KaK apryMeHT.

Monynp 2. Bektopbl u mMarpuipl. CucTeMa JIMHEHHBIX anreOpanyecKux YypaBHEHUM
(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; oreparopsr Size, det, trace, norm;

Tema 2.2. Meron ['aycca. Meton mpocthix urepanuii: oneparopst linsolve, rank, eig.

Tema 2.3. OOyCHOBIEHHOCTh CHUCTeMBI. UHCIO OOYCIOBIEHHOCTH: oOmeparopbl cond,
rcond.

Mopayns 3. OOGpaboTka pe3yJabTaTOB HM3MEpPEHUS OJHOW BeluuuHbl. [IpubmmkeHue
GyHKIHH.

Tema 3.1. Kpurepuii Cteronent: oneparopsi polyfit, polyval.

Tema 3.2. Aunpokcumanusi: ornepatop Isqcurvefit;

Tema 3.3. Untepnonsims: onepatops interpl, linear, spline, nearest.

Monynb 4. UncieHHOe HHTETpUPOBaHUE.

Tema 4.1. Metozs! IpsIMOYTOJIBHUKOB: OIlepaTopbl SUM, mean;

Tema 4.2. Metozs! Tpaneuuii: oneparop trapz.

Tema 4.3. Meron Cumricona: orneparop quad, int.

Tema 4.4. Meron Hetorona-Koteca 8 mopsika: onepatop quads.

Monaynb 5. YpaBHEHHE C OJJHUM HEU3BECTHBIM.

Tema 5.1. Meton aeneHus mormosiaM: oreparopsl conv, deconv, polyval, polyder.

Tema 5.2. Metox KacaTenbHBIX: ormeparopsl 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.

Monayns 7. OnHOMEpHasE ONTUMHU3ALMS

Tema 7.1 MeToabl 0THOMEPHOHM onTUMH3aNUK: oneparopsl fminbnd.

Monaynb 8. MHOroMepHasi ONTUMHU3AIHUA.

Tema 8.1 Meroasl MHOTOMepHOW onTUMM3anuu: omeparopsl fminsearch, linprog,
fmincon;

Monyns 9. luddepennmanbable ypaBHEHHS.

Tema 9.1 Metoas! perrenus nuddepeHinanbHbIX ypaBHeHHI: onepaTopeidsolve, diff.

3akiroueHue. 3aKI0YUTeNbHAs JIEKIUS M0 MOJIBEICHUIO UTOTOB Kypca.
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4. O0beM y4eOHOH JUCHHUILINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh

eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 32/36 32
Jlexmm (Jlek) - -
Jlabopatopusie 3austust (J1ao) 32/36 32
CamocrosiTeabHas padora (CP): 76/36 76
IToaroroBka K J1abopaTopHBIM paboTaMm 38/36 38
CaMocTOosTeIbHOE U3YYCHUE PA3/IeNIOB TUCIIUILIMHEI 38/36 38
Bua koHTpoOJA: 3aueT / IK3aMeH 3auer

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
«luckpernas maremaruka» (b1.B.[1B.3.2)

1. Heabio tucuMNIMHBI SBIseTCS (GOpMHUpPOBAHHUE Y CTYIAECHTOB CUCTEMbI OCHOBHBIX
MOHATHH, WCHOJB3YEMBIX JUISI TOCTPOCHHUS BAXKHEWIIMX MATEMaTUYECKUX MOJECNICH, U
MaTeMaTUYeCKUX METOJOB JIJIsl OIIMCAHUS Pa3JIUYHBIX IIPOLECCOB.

2. B pesyabTrare u3yyeHusi AUCHUILVIMHBI O0Yy4YalOIIMiiCi MO Nporpamme
0akaJjiaBpUaTa J0JIKeH:

Obaaoams ciienyromumMu  obmenpodeccnoHabHbIMU KommieTeHusamu (11K):

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCLUIUIMH B
NpoPECCHOHAIBHON ~ JCSITENIBHOCTH, TNPUMEHSATh METOJbl MAaTeMaTHUYeCKOr0 aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIEpUMEHTaIbHOTO uccienoBanus (OITK-2).

3nams:

-OCHOBHBIE TOHATHUS M METOJbl JMCKPETHOM MaTeMaTHUKHU, MATEeMAaTHUYECKUX METOJIOB
petieHust TpoPpeCCUOHAIBHBIX 3a/1a4.

Ymems:

- TMPUMEHSATh MATEMaTHYECKHUE METOJIbI TMPHU PEIICHUH THUIIOBBIX MPO(ECCHOHATBHBIX
3a7ad4.

Braoemy:

-METOJaMHU MMOCTPOEHUS MATEMATUYECKON MOJIEH TUIOBBIX MPodecCHOHANBHBIX 3a/1a4 U
COAEPKATEIBHON MHTEPIPETALINU TOJIYYEHHBIX PE3YIBTATOB.

3. KpaTkoe coaep:kaHue TUCHUILINHBI:

1. Baenenue.

Ponb muckpeTHON MaTeMaTUKU MPHU pa3padOTKe U IKCILUTyaTallii XUMHUKO-
TEXHOJOTHYECKUX CHUCTEM.

2. DNEeMEeHTHl TEOPUH MHOXKECTB U alNreOpandeckue CTPyKTYPHI.

BBenenue B AUCKpeTHYIO MaTeMaTuKy. Poib 1uckpeTHOM MaTeMaTHKU IpU pa3paboTKe U
IKCIUTyaTaIllil XUMUKO-TEXHOJIOTHIECKUX CUCTEM. MHOKECTBa, OTHOIICHUS U (PYHKIIHH.
3aanrie MHOYKECTB U OCYIIIECTBIICHHE oneparuii Haga HuMH. CriocoOsI 3aaanus. Onepamun
00BeIMHEHUS, TIEPECEUCHHSI, PA3HOCTH, JOMOIHEHUS U JIEKapTOBa MPOU3BeIeHU. AKCHOMATHKA
Teopun MHOKeCTB. Anrebpa Kantopa. MuHnmMu3anus npenctaBieHnid MHOXKECTB. JlmarpamMmmbl
Diinepa-Benna. bunapueie otHomeHus. CriocoObl 3a1aHus OMHApHBIX OTHOIIEHUH. CBolicTBa
OuHapHBIX oTHOIIEHUH. PazOuenus. OTHOIIEHUS SKBUBAJICHTHOCTH U mopsiaka. [IpencraBienue
N-apHBIX OTHOIICHUI OMHApHBIMU. AnreOpa oTHomeHu. OyHkuuu. MHbEKINS, CIOPBEKIUs U
ouexuus. AnreOpandeckue cTpykTypsbl. [lonyrpynnsl. Monounsl. I'pynmnst. [loarpymnmsr.
[{uxnnueckue rpymnmsl. I'pynmsl nogctaHoBok. M3oMopdusm rpynmn. CMexHbIE KITacChl IO
noarpynme. Hopmaneasie nenurenu. @akrop-rpynmnsl. Kosbia: onpeaenenus, CBOMCTBa,
npumepsl. [oss.

3. DJIeMEHTHI TeOpUHU TpadoB.
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I'padsl. 3ananue u xapakrepuctuku rpagos. Buas rpados. [Toarpadsr. Matpuibt
CMEKHOCTH M MHIUAEHTHOCTH. Ctenenu BepinH. Mapuipytsl Lenu. [ukisl. Paccrosinue
MEXIy BepmnHaMu. Jluamerp u paguyc rpada. YHapHble 1 OMHapHbIE ONepaluy Hajl Tpadamu.
Hononuenue rpada. Y naneHue u go0aBieHre BEPIIMH. Y 1ajieHue U Jo0aBieHue peodep.
OroxnectBiienue BepiuH. Pacmerienne BepmmH. Oobeaunenue rpados. [lepeceuenue
rpadoB. KomnonenTs! cBsizHocTU. MocThl. Bepimnnas u pedepHas cBa3HOCTh. CBSI3HOCTh
OPUEHTHUPOBAHHBIX I'pa)OB. AITOPUTM BBIUYUCICHUS CBA3HOCTH. BHYTpEHHSS yCTOWYHBOCTD.
BepmmnHoe uncio HezaBucuMocTu. PebepHoe uncio HezaBucuMoctu. BepuiraHaoe u pedbepHoe
nokpeiTue rpada. BHemHss ycToiunBOCTh. BepmmHauoe u pedepHoe 4nciao BHEIIHEH
ycToinuuBOCTH. LIMKIIBI U pa3pe3bl. DUIEPOBBI HUKIIBL. ['aMUIbTOHOBBI TMKIIBL. [I1aHapHOCTD U
yknanka rpados. I'panu mnockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['umnoresa
yeTbIpex Kpacok. [epeBbs. Onpenenenus. CoiictBa. Teopema Konu. @ynnameHnTanbHas
cuctema HUKJIOB. OCTOB HAMMEHBILIETO Beca. YIOPsII0UEHHBIE IepeBbs. bBUHApHbIE 1epEBbsI.
JepeBbs COPTUPOBKHU. AJITOPUTM TOMCKA B IEPEBE COPTUPOBKHU.

4. Bynessl ¢pyHKIHN.

Anre6pa noruku. bynessl pynkiuu. CriocoObl 3a1anus. byneBbl QyHKIMH OAHON U IBYX
NEPEMEHHBIX U UX cBoiicTBa. DopMyiiel OyneBoii anreOpsl. OCHOBHBIE 3aKOHBI OyNIEeBOM
anredpbl. DKBUBaJICHTHOCTH opmyi. [Ipuniun aBorictBeHHOCTU. COBEpILICHHBIE
JU3BIOHKTUBHBIE U COBEPIIEHHbBIE KOHBIOHKTUBHBIE HOPMaJIbHbIE PopMbl. CHCTEMBI
37eMeHTapHbIX OyneBbIX QyHKIUN. DYHKIIMOHATBHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OyIIEeBBIX
¢ynkuunii. [Ipumeps! GyHKIMOHAIBHO MONHBIX 0a3ucoB. BaxHelre 3aMKHYTbIE KJIACCHI.
Teopema o ¢yHKIIMOHATBHON TTONTHOTE. MuHUME3aus OyneBbix GpyHkuuid. CokpaiieHHas,
TYNUKOBas 1 MUHUMaJbHasA popmbl. KapTer Kapao. MeTos coueTanust MHAEKCOB U METOJ
Kyaitna. MunumMu3anus KOHbIOHKTUBHBIX HOpMaIbHBIX opm. O030p MPHUIOKEHUN JUCKPETHOM
MaTemaTtuku. Pazpaborka 3ppexTHBHOr0O MaTeMaTH4ecKoro, MporpaMMHOTO,
UH(POPMALIMOHHOTO U TEXHHUUECKOT0 00eCreuyeHHs Ha OCHOBE METOJI0B JIUCKPETHOM
MaTeMaTHKH.

5. Ucuncnenue BhICKa3bIBaHUA.

BBenenue B MaTeMaTnueckyro JIOTHKY. KpaTkue cBeieHHs U3 UICTOPUN MaTEMaTUYECKON
Joruku. Pose MaTemaTHyecKoi JIOTHKY TpU pa3paboTKe U SKCILTyaTalli XMMHUKO-
TEXHOJIOTHYECKHUX cucTeM. DPopMalibHbIe aKCHOMaTH4YecKue cucTeMbl. CUMBOJIbI, BEIPAXKEHMUS,
dopmyibl, akcuoMbl. [IpaBuio BbIBOJa, HEMOCPEACTBEHHOE CIIEACTBUE, BBIBOJI, TeopeMa. Jlornka
BbICKa3bIBaHMit. Jlornueckuii BbIBOI. AkcnoMmsbl. [TpaBuiao modus ponens. Teopema aeayKiuuu u
npasBwio cuiutorusma. [lonHora u HempoTUBOPEUNBOCTh. HEe3aBUCHMOCTD aKCHOM.
Pazpemmmocts Teopun. [pyrue akcnomarusanuu. [IpoBepka BBIBOZMMOCTH C TOMOIIBIO
UCTUHHOCTHBIX Tabnu1. CekBeHuuu ['ennena. Monens mupoB Kpunke. Metoz pe3omntoruii
Pobuncona. Meton knay3 Bonra. OOpatsblit MmeToq MacioBa (61aronpHusTHeIX HA0OpPOB).

6. Mcuncnenue npeJuKaToB U HeYeTKas JOrHKa.

Jloruka npenukatoB. ABTOMaTH3allks JOTMUECKOro BeiBoja. [lepemenHbie, GyHKINH,
TEpMBI, IPEAUKAThI, KBAHTOPHI, Gopmybl. O6macTh aeiicTBus kBanTopa. CBOOOIHBIE U
CBsI3aHHbIE MlepeMeHHble. IHTepripeTanuy, paBHOCHIBHOCTE. Pacrio3sHaBaHue 001Ie3HaYMMOCTH.
[Tpobnema pa3pemnMocTu. AKCHOMBI M ITpaBUJjIa BEIBOJA UCUHUCIICHUS IPEeAUKaToB. Teopema
nenaykuuu. HempoTuBopeunBOCTh U MOJHOTA. BriHECeHNE KBaHTOPOB U NpeABapeHHas
HopMaibHast popma. CKyneMOBCKHE CTaHIapTHBIE GOpPMBI. DpOPaHOBCKUN YHUBEPCYM U
teopema DpOpana. [logcranoBka u yHudukamus. Metos pe3ostonuii u ero moaHota. CTpareruu
MeToa pe3oitonuil. Jn3proHkTsl XopHa. [IpuHIun 1ornyeckoro nporpaMMHpOBaHUSL.
Heuerkne mHOXkecTBa. Heuetkas noruka. [losiBnenue u cyte HeueTkoctu. @opmanusanus
HeueTkocTu. DyHKIMSA NpUHAUIe)KHOCTU. JINHrBUCTHYECKas nepeMeHHast. Onepaiuu HaJl
HEYEeTKUMH MHOXecTBaMu. HeueTkast apudmeruka. Meroas! aedaszzuduxanuu. Heuerkue
oTHouieHUs. CTaHJapTHBIE HEYETKHE Jorndyeckue onepaunu. Hederkuii BeiBoa. Crenenu
HWCTUHHOCTH U CTENEHU yBepeHHOCTU. HeueTkuii aHanor MeToa pe3ostoiui.

7. Koneunblie aBTomatsl, MaiuHbl ThropuHra-Ilocra, Cli0HOCTh BEIUUCTCHUMN.
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DJeMeHTHl Teopur aBToMaToB. [loHsATHE aBTOMATHOTO MpeodpazoBaHust HHPOPMALIUU U
KOHe4YHOro aBromara. CriocoOsbl 3aaHust aBToMaTtoB. ABToMaTel Muiu u Mypa. [Iporpammuas u
anmnaparHas peajau3alus aBTOMaToB. DKBUBAJIEHTHOCTh 1 MUHUMM3ALM aBTOMATOB. MalHbl
Trropunra-Ilocra. ®opmanuzanus NOHATHS anropuT™Ma U GopMaibHbIE MOJEIN aITOPUTMOB.
Mamuna TriopuHra: onpeaenaeHus, CBOUCTBa, rpadsl nepexonoB. Mammuna [locta. ITporpammer
quist mauH. [IpoGnema pacno3naBanus. [Ipo0Giema ocTaHOBKH. AJITOPUTMUYECKU
Hepaspemumble mpoosieMbl. CI0KHOCTh aNrOpUTMOB. Mepbl C10KHOCTH. BpemenHast u
€MKOCTHAsI CJI0)KHOCTh. ACUMIITOTAYECKAS CIIOKHOCTb, MOPSJOK CII0KHOCTH, CJI0KHOCTD B
CpeHEM U B XyJuleM ciydae. TpyaHopaspemumblie 3a1aun. HenerepMuHpoBaHHas MalllnHa
Trropunra. Knaccer P 1 NP. NP-nionubie 3anaun. NP-niostHOTa po6sieMbl BEITOJIHUMOCTH
¢dopmyI JoruKH BhicKa3zbiBaHui. O030p MpUIIOKEHUI MaTemMaTuyeckoi joruku. HampasneHus
MCIIOJIb30BaHUs annapara MaTeMaTUYecKoi JIOTUKH B 3a/1a4aX MPakTH4eCKOH HH(POPMATHKH.
Crierudukanus u BepupUKaIys NporpaMMHO-aNIapaTHRIX MPOEKTOB, JOTHYECKOE
POrpaMMHUPOBAHKE, TOCTPOCHUE OHTOJIOTUH, SI3bIKU OOIICHUS WHTEIJIEKTYalIbHbBIX areHTOB.

4.00beM yueOHOH THCHHMIIINHBI

o B 3aueTHBIX B akanem.
Bunet yueGHoi paboThl

CIMHULIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 32/36 32
Jlexmu (Jlek) - -
[pakTrueckue 3ansatus (I13) 32/36 32
CamocrositeabHas padora (CP): 76/36 76
Bua xoHTpoOJA: 3auer / IK3aMeH 3ager

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OcHoBbI MeHeTkMeHTa 1 MmapkeTuHra» (b1.B./IB.4.1)

1.Ileab AUCHUTINHBI — TOTYYSHHE CUCTEMBI 3HAHUN O 3aKOHOMEPHOCTSIX
(GYHKIMOHUPOBAHUS TIPEANPUITHI B CUCTEME HAITMOHAIIBHOW SKOHOMUKH, TTPEACTABICHUIN B
o0yacTy MEHe)KMEHTa M MapKETUHTa, BKJII0Yas METOI0JIOTHYECKHUE OCHOBBI U
3aKOHOMEPHOCTH, (DYHKIIMH, METObI, OPTaHU3AIIMOHHBIE CTPYKTYPBhI, OPTaHU3AIHIO TTPOIIECCOB,
TEXHHUKY U TEXHOJIOTHIO MEHE/DKMEHTA U MAapKETHHTa B YCIOBUSX PHIHOYHOW SKOHOMHUKH;
3aJI0’)KEHNE OCHOB MPO(EeCCUOHATBFHOM IESITEIbHOCTH OaKaIaBpoOB.

2. B pe3yabtare wu3yyeHMs [IUCHUILIMHBI oOOyyaoummiicssi 1o mnporpaMmme
0akajaBpHUaTa q0JIKeH:

Obnaoams  CHENYIONIMMH
kommerenmmsimu (11K):

— CIIOCOOHOCTh HWCIONB30BaTh OCHOBBI AKOHOMUYECKUX 3HAHUH B Pa3iIHYHBIX
cdepax xxusnenesrensHoctr (OK-3).

- CIOCOOHOCTh HCIIOJB30BATh JJIEMEHTHI JKOJIOTO-d)KOHOMHUYECKOTO aHajih3a B
CO3JIaHUM SHEPro- U pecypcocoeperaromux texuomoruit (ITK-8).

3namo:

- MPUHIMIIBI  COCTABJICHUS TEXHUYECKOW JOKyMeHTanmuu (TpadukoB pabor,
WHCTPYKIUH, TJIAHOB, CMET, 3asBOK HA MaTepHallbl 1 000PYAOBaHUE) U IP.;

- TEOPETHYECKHE OCHOBBI M METOJIbI BEIPAOOTKH IIEJIEH U CTpaTeruu OM3Heca;

- MPUHIIUIIBI TTOATOTOBKH JOKYMEHTAIlMU NJIsl CO3JIaHUsl CHCTEMbl MEHEKMEHTa
KauecTBa MPEATNPHUATHUS;

- METOJIbI ¥ TEXHOJIOTHH MIPUHSITHS U PeaTU3allii YIIPABICHUECKUX PEIICHHA.

Ymems:

- COCTaBIISITh 3asBKU Ha 000PYIOBaHHUE;

- pa3palaThIBaTh TEXHUYECKYIO JOKYMEHTAIIHUIO;

- MPUHUMATH YIIPABICHUECKHUE PEIICHUS M OPTaHU30BLIBATh X BBIMIOJTHCHUE;

obmekyneTypubiMu  (OK) u  mpodeccnonansHbIME
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- cobupath, 00padaTHIBaTh U UCIOIB30BAThH YIPABICHYECKYIO HH(POPMALIHIO;

- paboTaTh ¢ yHpaBIEHUYECKOW HOKYMEHTAIMEH, IOJIb30BaThCS 3aKOHAM, HOpMaMH
U TIpaBWJIaMH aIMHUHHACTPATUBHOHN JEATEILHOCTH;

- pacnpeienaTs 00I3aHHOCTH U OTBETCTBEHHOCTD;

- UCTIOJIb30BaTh METO/IbI MOTHUBAIIUH [IEPCOHATIA,

- KOHTPOJIUPOBATH U PEryJUPOBATH HCIOJTHEHHE TIAHOB.

Bnaoems:

- HaBBIKAMH MPUMEHEHHS ONTUMAaJbHBIX MOAXOJOB JJIS JAUArHOCTHKH W aHAIM3a
PBIHKA;

- METOJIaMH PYKOBOJICTBA NIEPCOHAIIOM;

- UHCTpYMEHTaMH 3(PPEKTUBHOTO YIPaABICHUS MPEATIPHUITHEM.

3. KpaTkoe coaep:kanue TUCHUTIIUHBI

Mopnyinb 1. OcHOBBI yrpaBieHUs! IPEAIPUITHEM

1.1 Bseoenue. Ilpeomem, memoo u codepaicanue oucyuniunsvl « OCHOBbL MeHeOdHCMeHma
u maprxemunea». Teopusi yrnpaBlIeHUS: yIpaBlIeHHE KaK MOTPEOHOCTh M Kak (akTop ycmexa
JESTENIbHOCTH, CYIIHOCTh M COJAEpIKAHME YIPABICHUS, MECTO TEOPHH YIIPABICHUS B CHUCTEME
COBPEMEHHBIX 3HAaHWH, crenu(uka yrmpaBIeHYECKOH AEATEIbHOCTH, COBPEMEHHBIE MPOOIEMBI
yrnpapieHus. ['eHe3uc Teopuu YIpaBlICHUS: YIPABICHUECKUE PEBOIIOIUU, BO3HHKHOBEHHE
HAay4YHOW TEOPHM YIMPABICHUS,, UCTOKH W TEHJEHIUU PA3BUTHUS POCCHUICKOTO YIpaBICHUSI.
3aKOHOMEPHOCTH M TPHUHIMIIBI YIPaBICHUSA: CYOBEKTUBHbIE U OOBEKTHBHBIC (HDAKTOPHI B
YIPaBICHUH.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Oyenka 3¢ggexmusHocmu
ynpasnenus. CucremMa yrpaBlIeHUs: TIOHSATHE CHCTEMbI yIPaBIICHUs, pacrpeaeicHne (QyHKINH,
MOJTHOMOYMI ¥ OTBETCTBEHHOCTH, MIPUHIIUITBI TOCTPOCHUS CUCTEM yrpaBieHus. LlenTpanuszamms
U JeleHTpalnu3alysl YyIpaBieHUs, JeJIETMPOBAaHUE IOJHOMOYMI B IpoIeccax YIpPaBJICHUS.
OpranuzanuoHHas CTpykTypa u ee BuAbl. OCHOBHBbIE MOHATHSA d(PPEKTUBHOCTU YIPABICHUS.
[Toxazarenu 3 PEeKTUBHOCTHU YIIPABICHHUS.

Monynb 2. OCHOBBI MEHEI)KMEHTA

2.1 lenu 6 cucmeme ynpasnenus. Paspabomka cmpamezuii u nianoe opeanuszayuu. Lemmn
W 1elenojlaraHue B YINPaBICHUU: POJIb L€ B OpPraHU3allMM U OCYIIECTBICHHHM IMPOLECCOB
yhnpaBieHus, KiaccupuKkanus Lenei, MOCTPOeHUEe JepeBa LeJeil; codyeTaHue pasHooOpasus
neneid U QyHKIUH MEHEDKMEHTa; CUCTeMa YIpPaBIEHHUS MO LeNsM; CTpaTeruss U TaKTHKa
yrnpasieausi. CylHoCTh, TPUHITUIIBI U METObI TUIaHUpOBaHus. [Iporiecc BBIpaOOTKU CTpaTETHH.
DopMBI TEKYIIETO TUIAHUPOBAHUS.

2.2 Texnonoecus paspabomku u npunsamus ynpaeiendeckux pewenuti. Pa3paboTka
VIpaBIEHYECKUX PEUICHUI: TMOHATHE U KiIacCU(UKAIMS  YIPABICHUECKUX  PEIICHU,
OCHOBOIIOJIATAIOIINE DJEMEHTHI JEATCTbHOCTH, YCJIOBHS WM KPUTEPUU NPHUHATHS PEIICHUH,
IpollecC U MOJENHM TMPUHATUS YOPABICHUECKUX PELIEHUN, peanu3alus YyrnpaBIeHYECKUX
pELIeHMI.

2.3 Bracmwv 6 cucmeme ynpaeieHus. Iuoepcmeo u cmuiv ynpaenenus. OTHOIIEHUS
BJIACTH B CHUCTEME YIIpaBJICHMsI: TIOHATHE U TUIIOJIOTUS BJIACTH; BIACTh U aBTOPUTET MEHEKEPa;
npu3Hakd, (aKTOpbl W TPOSBICHUS HEYNPAaBISIEMOCTH; WCTOYHUKUA BIACTH B YIPaBICHUH
OpraHu3alyeil; mapTHEpCTBO B Mpolieccax MEHeKMeHTa. JIMIepcTBO M CTHIIb YNpaBJICHUS:
nporeccsl  (OPMHUPOBAHHMSI U OCHOBHBIE COCTABISAIOIIME JHIEPCTBA, (oOpMalbHbIE U
HedopMasbHble (HaKTOPHI JIMJEPCTBA, IPOSBICHUE JIUIAEPCTBA B CTHIIE YIPaBICHUS, TEHACHIIUS
pa3BUTHUS CTHIIS YIIPABICHHUS.

2.4 MomusayuonHvle ocHo8bl ynpaesienus u Kougauxkmol. MoOTUBAIHS JEATETLHOCTH B
YIOPaBJICHUU: MOTHUBBI JEATEILHOCTH YEJIOBEKa U UX POJIb B YIPABICHUHU, OCHOBHBIE MOHSITHS U
JIOTHKa Tpolecca MOTHBanuH, (axTopsl (HOpMHpPOBaHHS MOTHBOB TpyJa; HCIOJIb30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEIKMEHTa; (aKTOpbl AP(EKTUBHOCTH MOTHBAIIUU; COBPEMEHHEIC
KOHIENIMK MOTUBaluu. ['pymnmoBas AMHAMHKA U KOHQJIMKTBL: POJIb IPYNINbl B MOBEACHUH U
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JESTENIbHOCTH YeNloBeKa, (OPMUPOBAHUE TPYII, B3aUMOACUCTBHS B TPYIIE U B OpraHU3aIlUy;
BO3HUKHOBEHHUE, TMPOSBICHHE U PA3HOBUAHOCTH KOH(IUKTOB, BIMSHHE KOH(DIUKTOB Ha
yIpaBJICHHE.

Monyinb 3. OCHOBBI MapKETHHTA.

3.1 Mapkemune kax cucmema ynpaenenus, peyiuposanus u usyyenus pvinka. llonsatue
MapKETHHTa, MPOUCXO0K/ICHUE U CYIIIHOCTh MAPKETHHTA, LIeJIH MapKeTuHra. OCHOBHbBIE PU3HAKI
MapKETHHTOBOTO CTUJs ympasieHus. Konnenmuu mapkeruHra. OCHOBHBIC BUIBI MapKETHHTA.
MapkeTHHroBas cpefa.

3.2 Komnnexc mapxemunea. Ocnognvie mapkemunzogvle uncmpymenmsl. Colepkanue u
MPOLIECC YIpaBieHUs MapKeTUHroM. OcHOBHbIe (DYHKIMU MapKeTHHra. ToBapHas, LI€HOBaf,
cOBITOBasl 1 KOMMYHUKAIIMOHHAS TOMUTHKU (hupmbl. ToBapHbIe cTpareruu. PazpaboTka HOBBIX
TOBapOB.

4. O0beM y4eOHOMH JUCHHILINHBI

o B 3aueTHBIX B akanem.
Bunet yueGHoiI paboTh

CIMHULIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AYIUTOpPHBbIE 3aHATHUS: 32/36 32
Jlexruu (JIek) 16/36 16
[MpakTrueckue 3austus (I13) 16/36 16
CamocrositebHas padora (CP): 60/36 0
Bua xoHTpoJa: 3auer / IK3aMeH 3ager

AHHOTANUsA padoyeil MPOrpaMMbl TUCUUIIIMHBI
« OCHOBBI TEXHHYECKOT'0 PeryJTHpoOBaHus U ynpasjeHus kadyectsom» (b1.B./1B.4.2)

1.Ilejab IMCHMIIMHBI — [TOJTy4YeHUE CUCTEMBbI 3HAaHUI 00 yIpaBleHHH KaYeCTBOM Ha
NPEINPUATHIX B CHCTEME HAIIMOHAILHOW YKOHOMHKH, BKITFOYAst METOI0JIOTUIECKHE OCHOBBI
3aKOHOMEPHOCTH YTIPaBJIEHUS] KAU€CTBOMB YCIOBUSAX PIHOYHON 3KOHOMUKHHU BHEJIPEHUE
PE3yIBTaTOB HAYYHO-TEXHUIECKUX M MIPOSKTHO-KOHCTPYKTOPCKHX pa3paboTOK B peabHbIH
CEKTOP SKOHOMUKH.

2. B pe3yabraTe wu3y4YeHUs] IUCHUILVIMHBI OOy4YalOIMiicd 1O mporpamMme
0akajaBpuaTa J0JIKEH:

Obnaoams  crenyrOIUMH oomekyneTypHbiMu  (OK) u  mpodeccnonanbHbIMU
komrereHnmsmu (I1K):

- CIOCOOHOCTh HCIIOJIB30BaTh OCHOBBI DKOHOMHUYECKHX 3HAHWHA B Pa3IMYHBIX
chepax xusnenesrenpuoct (OK-3).

- CHOCOOHOCTh HCIIOJIb30BaTh 3JIEMEHTHl JKOJIOT0-3KOHOMHUYECKOTO aHajau3a B
CO3JIaHUM PHEPro- u pecypcocdeperaromux texuonoruit (ITK-8).

3namo:

- NOPUHIUIBL  COCTAaBJICHUS] TEXHUYECKOW JOKyMeHTauuu (rpadukoB pador,
WHCTPYKIUH, TUTAHOB, CMET, 3asIBOK HAa MaTepHaIbl 1 000pyI0BaHUE) H JIP.;

- TEOpPETUYECKHE OCHOBBI M METO/IbI BRIPAOOTKH 11€JIeH U cTpaTeruu OusHeca;

- NPUHIUITBL TTOATOTOBKH JOKYMEHTAIIUH JUIS CO3JAaHHsI CUCTEMBI MEHEKMEHTa
Ka4yecTBa MPEeANPHUSITHS;

- METOJBI  TEXHOJIOTHH MPUHSATHUS U PEaTH3aIUU YIPABICHUECKUX PEIICHUN.

Ymemo:

- COCTaBJISITh 3asBKU Ha 000PYA0BaHNUE;

- pa3padaTbIBaTh TEXHUYECKYIO IOKYMEHTAIINIO;

- IPUHUMATh YIPaBJIEHYECKHE PEIIEHUS U OPraHU30BbIBATh X BBIITOJIHEHHE;

- cobupath, 00padaThIBaTh U UCTOIB30BAThH YIPABICHYECKYIO HH(POPMALIHIO;

- paboTaTh C YIpaBIEHUYECKOW NOKYMEHTAIUEH, M0JIb30BaThCs 3aKOHAM, HOpMaMH
U TIpaBWJIaMH aJMHUHUCTPATUBHOHN EATEILHOCTH;
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- pacrpeaensTh 00s3aHHOCTH U OTBETCTBEHHOCTb;

- MCIOJIb30BaTh METO/Ibl MOTHBAIINH [1€PCOHANA,

- KOHTPOJIMPOBATh U PETYINPOBATH UCIIOJHEHHUE IJIAHOB.

Braoemy:

- HABBIKAMU TMPUMEHECHUS ONTUMAIIBHBIX MMOAXOMOB JUIsl JUATHOCTUKH M aHAU3a
PBIHKA,

- METOJIaMHU PYKOBOJICTBA IEPCOHAIIOM;

- UHCTpyMeHTaMU 3((HEKTUBHOTO YIIPABICHUS MPEANPUITHEM.

3.Kpartkoe conep:kanue THCIUNTHHBI

Monynb 1. OcHOBBI yripaBiIeHHUs KAY€CTBOM Ha MPEANPUATUI

1.1 Bseoenue. IIpeomem, memoo u cooepicanue oucyuniuvl. Teopusl ympaBlIeHUS:
yIpaBieHHe KaK MOTPEOHOCTh U Kak (akTop ycrexa JeATeIbHOCTH, CYLIHOCTh U COJAEpKaHUE
yIpaBICHUS, MECTO TEOPHH VIPABICHUS KAa4eCTBOM B CHCTEME COBPEMEHHBIX 3HAHUHU,
cnenuduKa ynpaBieHYeCKON AESITENbHOCTH, COBPEMEHHBIE MPOOIEMbI yIPABICHHS Ka4eCTBOM.
3aKOHOMEPHOCTH W TIPUHIUIIBI YIPABICHHUS KAueCTBOM: CYOBEKTHBHBIE H OOBEKTHBHBIC
(hakTopBHI.

1.2 Cucmema ynpaenenus rawecmeom Ha npednpusmuu. Oyenka d¢hghexmusnocmu
ynpagnenus kavecmgom. CuUCTeMa YIpaBICHHUsS KadyeCTBOM: TMOHATHE CHUCTEMBl YIPABIICHUSA,
pacnpenernenne (QpyHKIMH, TTOJTHOMOYHUH M OTBETCTBEHHOCTH, NMPHHIIMUITBI MOCTPOCHUS CHCTEM
yhnpaBieHusikadyecTBOM. LleHTpanu3anuss W JeleHTpanu3alus yrIpaBieHUs, JeJIerupoBaHUe
MOJTHOMOYHMI B TMpoleccax yrpaBieHHsKa4ecTBOM. OCHOBHbIE TOHATHS 3((HEKTHBHOCTH
yrpaBieHus kauecTBoM. [lokazaTenu 3¢ (heKTUBHOCTH YIPaBICHUSKAYECTBOM.

Moy 2. OCHOBBI CHCTEMBI MEHEPKMEHTA KauecTBa

2.1 l{enu 6 cucmeme ynpasnenus kavecmgeom. Llenu B yrpaBIeHUUKAue€CTBOM: POJIb LIETH
B OpPraHU3alluy M OCYIIECTBICHUH MPOLECCOB yIpaBiIeHUs, KIacCuPUKaAIUs Lelel, TocTpoeHue
JiepeBa 1ieseil; coueTanne pa3HooOpasus neneil 1 QyHKIuii MeHe)KMEHTa; CUCTeMa YIPaBIeHUs
MO TIJISIM; CTpPAaTeTdsi W TaKTHKa yIpaBJIeHUSIKa4ecTBOM. CyIIHOCTH, MPUHITUIBI U METOJIBI
tanupoBanus. [Iporecc BeipaboTku cTparerun. @opmbl TEKYIIETo MIIaHUPOBAHUS YIIPABICHUS
KauecTBOM. BHeIpeHue pe3yibTaToB HAYYHO- TEXHUYECKUX M TPOCKTHO-KOHCTPYKTOPCKHX
pa3paboTOK B pealIbHbII CEKTOP SKOHOMHUKH.

2.2 Texnonoecuss paspabomku u npunsamus ynpaeiendeckux pewenuti. PazpaboTka
VIpaBIEHUYECKUX PEUICHWI: TMOHATHE U KiIacCU(UKAlMs  YIPaBICHUECKUX  PEIICHU,
OCHOBOTIOJIATAIONINE 3JICMCHTHI JISATSIIBHOCTH, YCIOBHS W KPUTCPUH TPHUHATHS PEIICHUH,
MpOLEeCC M MOJETH TMPHUHATHS YIPaBIECHUYECKUX pEIIeHUH, pealu3anus YIpaBIeHUECKUX
peLeHui.

Mooyne 3. ¥Vnpaenenue nepconanom

2.3 Baacme 6 cucmeme ynpaenenus. Jluoepcmeo u cmunv ynpasierus. OTHOIICHUS
BJIACTH B CHUCTEME YIIPABJICHUS: TIOHATHE U TUIIOJIOTHUS BJIACTH; BIACTh U aBTOPUTET MEHEIKEPA;
npu3Haky, (aKTOpPel W TPOSBICHUS HEYNPABIAEMOCTH; WCTOYHWUKH BIIACTH B YIIPABICHUHU
OpraHM3alIfell; MapTHEPCTBO B MpoIleccax MEHeMKMeHTa. JIMIepcTBO W CTHIIb YIPaBICHHS:
npouecchl  (OpPMUPOBaHMSI U OCHOBHBIE COCTABIIAIOIIME JIUJEPCTBA, (GopMaibHble U
HedopMarbHbIe (HaKTOPHI JIUJAEPCTBA, MPOSBICHUE JIUJEPCTBA B CTUJIE YIPABICHUS, TCHICHIUS
Pa3BUTHUS CTHJIS YIIPABICHHUS.

2.4 MomusayuonHbsle 0CHO8bI YnpaesieHus u Kongauxmol. MOTUBAILUS AEATEIbHOCTU B
VIIPaBJICHUHN: MOTHUBHI JISATSIIBHOCTH YEJIOBEKA U MX POJIb B YIIPABJICHUH, OCHOBHBIC TTOHATHS U
JIOTUKa Tpolecca MOTHBAIUHU, (GakTopbl (GOpMHpPOBAHUS MOTHUBOB TpYy[a; HCHOJIb30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEKMEHTa; (aKkTOpbl 3(P(EKTHBHOCTH MOTHBAIMW; COBPEMEHHBIC
KOHIENIIMM MOTHBAIMU. ['pymnmoBas AUHAMHKA U KOH(JIMKTBL: POJIb TPYMIbl B MOBEACHUH H
NEeSITEIbHOCTH 4esioBeKa, (OpMUPOBAHUE TPYII, B3AUMOJACIHCTBHUS B TPyl U B OPraHU3ALINM;
BO3HUKHOBEHHE, TIPOSBICHHE W PA3HOBUIHOCTH KOH(IUKTOB, BIHMSHHE KOH(PIMKTOB Ha
yIpaBjeHUE KaueCTBOM.
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4. O0beM y4eOHOH JUCHHUILINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh

eIMHUIIAX gacax
Oo0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
AYIUTOpPHBbIE 3aHATHUS: 32/36 32
Jlexruu (JIek) 16/36 16
[Mpaktuyeckue 3ansatus (I13) 16/36 16
CamocrosiTeabHas padora (CP): 60/36 60
Bua koHTpoOJA: 3aueT / IK3aMeH 3auer

AHHOTAIUA Y4e0OHOH MPOrpaMMbl AU CHUNIMHBI
«[Ipukaagnas mexannka» (b.1B.1B.5.1)

1.lenp AMCHUILIMHBI - HAYYUTH CTYACHTOB TBOPYECKOMY MOJIXOIY K BBIITOJIHEHUIO
WHXXEHEPHBIX PAcueTOB HA MPOYHOCTH, JKECTKOCTh M YCTOMYMBOCTH SJIEMEHTOB KOHCTPYKIIUH,
JleTanei v y3J10B MallluH U anmnaparos.

2. B pe3yabTaTe u3y4YeHUS [MCUMILUIMHBI O00y4Yalouuiicas 10 MNporpamMmme
0akaJjiaBpuaTa J0JIKeH:

Obaaoams crnenyromumu  obmenpodeccrnonanbHbME KoMiieTeHusaMu (11K):

- CIOCOOHOCTh MCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCHUIUIMH B
NpoPECCHOHAIBHONW ~ JACSITEIIBHOCTH, TNPUMEHSATh METOJbl MAaTeMaTHUYeCKOr0 aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO HcciaenoBanus (OITK-2).

3namo:

- OCHOBHBIE YpPaBHEHHMS M METOAbl PELICHUS 3aJay COMPOTUBIEHUS MATEPUATIOB M
JeTane MalluH;

- OCHOBHBIE METOJbl PACUETOB Ha MPOUYHOCTH, )KECTKOCTh U YCTOMUHMBOCTH AJIEMEHTOB
KOHCTPYKIIMW MaIlliH U arnmnaparos;

- OCHOBBI TEOPUM pacuera JeTajedl M Y3JI0B MallUH M annapaToB XHUMHYECKOM
TEXHOJIOTHH.

Ymemy:

- MPOBOJHTH PACUYETHI AJIEMEHTOB KOHCTPYKIIMH HAa OCHOBE METOJOB COIMPOTHUBIICHHS
MaTepHuaos;

- paccUMTHIBATh U KOHCTPYMPOBATH JIETATH MAIIIMH 0 UCXOIHBIM JaHHBIM;

- MPOU3BOJIUTh pAcueThl 1O OCHOBHBIM KPHUTEPHUSM pabOTOCIOCOOHOCTH U
KOHCTPYMPOBAHUS JIETaJCH MaIIH.

Braoems:

- HaBBIKAMU pacueTa COMPOTUBIICHUS] MAaTEPHUATIOB aHATUTHYECKUMHU METO/IaMH,

- HaBBIKAMH BBHIOOpA MAaTEPHAIIOB O KPUTEPUSIM ITPOYHOCTH;

- pacyeTaMM THIIOBBIX JE€TaJled MAallWH, MOJb3YysACh CIPABOYHOM JUTEPATYPOU U
I'OCTamu.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

1. Benenue

Pons mpenmera «llpuknagHas mexaHwka» B (GOPMHPOBAHMHM WHXXKEHEpAa XHMHKa-
texHosora. «[IpuknagHas MexaHWKa» KaK OCHOBAa JUIsi TMOHMMAaHHUS DPAaOOTHI, YCTPOWCTBA U
0e30macHO dKCIUTyaTaliui 000PYI0BAHMS XUMHYECKOTO MPOU3BOJICTBA.

2. Mogaynse 1 «Onpenenenue peakiuii onop. PacTsokeHue-coxatuem.

Pazgen 1.1. Onpenenenuie peakiuii onop.

AOCONIOTHO TBEpAOE Teno. DJeMeHThl CcTaTUKH. OCHOBHBIE TMOHATUSA. AKCHOMBI CTaTHUKH.
VYpaBuenus paBHoBecHsi. CBSI3U U UX PEAKIUU.

Paznen 1.2. PacTskeHne-coxkaTue.

OCHOBHbBIE JOMYILIEHUS ¥ NPUHIMUIBI COMNPOTHBJICHUS MarepuaioB. MeToJ CeyeHUuM.
Hampsoxenus, nepopmannu u nepememienus. 3akoH ['yka. IlocTtpoeHme »miop BHYTPEHHUX
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yCWIUH, HanpsokeHMM W nepeMmermieHuid. CTaTMYeCKH ONpPENENIMMblE W CTaTHUYECKU
HeolpeaenuMele 3a1a4u. JuarpaMmel pacTsDKEHUS Ul IIACTUYHBIX U XPYNKUX MaTE€pHAIIOB U
UX XapakTepucTUKU. Jlomyckaemble HaIpsDKEHMs. YCIOBHE IPOYHOCTH IPU  PACTKEHUU
(cxarun).

3. Moaynsb 2 «Kpyuaenue. U3rud».

Paznen 2.1. Kpyuenue.
3akon ['yka mpu cnBure. BuyrpenHue cuioBble (akTopbl Hpu KpydeHuH. HampsokeHus B
CTEPXKHAX KPYTJIOro CeYeHUs. Y CJI0BHE TPOYHOCTH IIPU KPYUECHUH.

Paznen 2.2. U3rub.
['eomeTpryeckue XapaKTEpUCTHKU IUIOCKMX ce4eHMH. [IoHATME 4YHCTOro M NONepevHoro
u3rnOoB. IlpaBuna mMOCTpOEHHUs OSHIOP TMONEPEYHBIX CHJI M HM3THOAIOIUX MOMEHTOB.
OmnpezneneHue HOPMaJbHBIX HaNpsDKEHUH. YcCiloBHE NpodyHOCTH npu u3rube. OmnpeneneHue
KacaTeJIbHBIX HANpsHKeHUH. PanmonanbHbie POPMBI CEUEeHUH.

4. Moayinb 3 «CnoxHoe HanpsHKEHHOE COCTOSTHUE.

Paznen 3.1. CrioxxHO€ HANPs>KEHHOE COCTOSIHUE.
OCHOBBI TEOpPUM HAIIPSHDKEHHOTO COCTOSIHMSI M THIIOTE3bl MIPOYHOCTHU. [loHATHE HANpPsSHKEHHOTO
cocrosiHUs. ['naBHBIE IUIOIIAJKM M TIJIaBHble HanpsbkeHus. OO0o00mieHHbIl 3akoH [yka.
Haznauenne rumnores npodyHoctd. IIoHATHE SKBUB@JICHTHBIX HAIPSDKEHUH W KPUTEPHEB
IPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIbl XMUMHYECKMX MNpou3BoAcTB. OmpeseneHue HampsDKEHUH 110
6e3MoMeHTHON Teopuu. OcHOBHbE gonyuieHus. BbiBoj ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000J104eK 10 YypaBHeHMIO Jlamaca M 1O CTaHIAPTU30BAaHHOW METOJIUKE.
VYcioBue Npo4HOCTH.

Pa3nen 3.3. Pacuer cxxarbIx cTep)kHEN Ha YCTOMYUBOCTb.
Y CTONYMBOCTD 37€MEHTOB KOHCTPYKIMHA. [ToHATHE KpUTHYECKOH CHITBl U KOA(UIMEHTa 3anaca
npoyHoctu. Pacuer kputuueckod cuibl mo Oinepy. Ilpenensl mpumeHumoctd (GOpMYIIbI
Oinepa. [IpakTnyeckuii cnocob pacuera Ha yCTOWYMBOCTD.

5. Monyns 4 «JleTain Mamvin.

Pasznen 4.1. CoenuHenune aeraneil MaluH.
Knaccudukanus peranedl MalmH M anmapaToB XUMUYECKUX MPOU3BOJACTB. Pe3pOoBbIe
coeauHeHusi. Pacyer OONTOBBIX COEJMHEHUH IPH MOMEPEYHBIX W TMPOJOJBHBIX HarpysKax.
[lnoHouyHsle coenuHeHus. HazHaueHne W BUbI IIMOHOK. PacdyeT MIMOHOK Ha Cpe3 U 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.
Banbl, ux knmaccudukanus u HazHaueHue. Ocu. [IpoekTHpOBOUHBIE pacueThl BaJOB U OCEH.
[TonmMOHUKNA ~ CKOJIBXKEHHSL. Martepuansl  BKJIaJbIIIEH. [TonmmnHUKKM ~ KadeHHs.
[IpyHIMNIHaTbHOE YCTPOMCTBO M OCHOBHBIE TeOMeTpUyYecKue pasmepbl. JloCTOMHCTBA,
HEOCTaTKW M OO0JIACTH TNPHUMEHEHHs TMOALIMITHUKOB KadeHUs U CKOJbXeHUus. lIpuBoaHbIE
myd1el. Hasznauenue. Kiaccupukauuss MypTr mo nmpuUHUMITY IEHCTBUS U XapakTepy paOoThI.
[Topsinok moadopa MydT 1 OCHOBBI IPOUHOCTHOTO PacyeTa.

Pasznen 4.3. Mexannueckue nepeiadn.
3ybuatbie nepenaun. OkpykxHOe M paavaibHoe ycwiua. Penykropel. Ompenenenue u
knaccudukanus. [Ipumepsl cxem peryKTopoB.

4. O0beM y4eOHON JUCHHUILINHBI

. B 3aueTHEBIX B akanem.
Bunsl yueOHol paboThI
eIMHHIAX Jacax
O0mas TPyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY ILIAHY 4,0 144
AYyANTOpPHBIE 3aHATHA: 64/36 64
Jlexrun (JIek) 32/36 32
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[Mpaktryeckue 3ausatus (I13) 32/36 32

CamocrositeabHas padora (CP): 80/36 80

Bua xoHTpoJs: 3auer / IK3aMeH 3auer ¢
OLICHKOM

AHHOTaNUs Y4eOHOI NPOrpaMMspl JUCHHILIMHBI
«Texnnueckass mexanuka» (b.1B./1B.5.2)

1.leab AUCHUNJIMHBI - HAYYUTh CTYACHTOB TBOPUYECKOMY MOAXOAY K BBINOJIHEHUIO
WHXEHEPHBIX PAcuyeTOB HA IPOYHOCTh, )KECTKOCTh M YCTOMYHMBOCTH 3JIEMEHTOB KOHCTPYKLIHA,
JIeTaJIe U y3JI0B MallUH U almaparos.

2. B pe3yabrare wu3yYeHUS JAUCHMILUIMHBI O0yYalOIIMHCA MO0 MporpamMmme
0akajaBpHUaTa J0JIKeH:

Obnadams crnenyronumu  odmenpodeccruonanbHbiMu KoMiieTeHmsiMu (11K):

- CHOCOOHOCTh MCHOJIb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYUYHBIX JMCLUIIJIUH B
npoecCHOHANBHOM  JEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTUYecKOro aHaiu3a |
MOJICTTMPOBAHHUSI, TEOPETUICCKOTO U IKCIIepUMeHTaIbHOro uccienosanus (OI1K-2).

3nams:

- OCHOBHbIE YpPaBHEHHUS M METOJAbl DPELIEHUS 3a7ay CONPOTUBIICHUS MaTepUaAIOB U
JeTane MallluH;

- OCHOBHBIE METOJIbl PACUETOB HAa MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKUMI MalluH U anmnaparos;

- CHOBBl TEOPUM pacuera JeTajed U Y3J0B MAalIMH M annaparoB XUMUYECKOU
TEXHOJIOTHH.

Ymemo:

- MPOBOJAMUTH PACUYEThl FJIEMEHTOB KOHCTPYKIIMII Ha OCHOBE METOJOB CONPOTHUBIICHUS
MaTepuasos;

- paccuMTHIBATh U KOHCTPYMPOBATH JI€TATN MAIIMH MO UCXOIHBIM JaHHBIM;

- MIPOM3BOJIUTh pacueTbl IO OCHOBHBIM KpUTEpPHUSIM pabOTOCHOCOOHOCTH U
KOHCTPYUPOBAHUS JIeTajei MaIlyH.

Braoemy:

- HaBBbIKaMU pacueTa CONPOTUBIICHUS] MAaTEPUAIOB aHAIUTHUYECKUMU METO/IaMU;

- HaABBIKAMH BBIOOpPA MATEPUAJIOB IO KPUTEPUIM IMPOYHOCTH;

- pacueTamMHM THUIIOBBIX JE€Talell MalllMH, MOJb3YysACh CHPAaBOYHOW JIUTEPATypod U
I'OCTamu.

3.Kparkoe conep:kanue TUCHUNIUHBI:

1. Beenenue

Ponp mpenmera «TexHuueckas MexaHUKa» B (OPMHUPOBAHUU HWHKEHEpA XHUMHKA-
TexHojora. «TexHuyeckas MeXaHHKa» Kak OCHOBa JJs NMOHMMAaHMs padOThl, YCTpOIiCTBa U
0e301acHOM KCIUTyaTalluu 000PYAOBAaHHS XUMHYECKOTO TIPOU3BOJICTBA.

2. Mopnynse 1 «Onpenenenue peakuil onop. PactsokeHue-coxatuey.

Paznen 1.1. Onpenenenue peakiuii onop.

AGCOIOTHO TBEPJI0€ TEN0. DIEMEHTHI CTaTUKU. OCHOBHBIE MOHATUS. AKCUOMBI CTATHKH.
VYpaBuenus paBHoBecHsi. CBSI3U U UX PEAKIUU.

Pa3nen 1.2. PacTsokeHne-cokaTHe.

OCHOBHbBIE JOMYIIEHUS M TMPUHLUIBI CONPOTUBIEHUS MaTepuaioB. MeToj ceueHui.
Hanpsokenus, nedopmanuu u nepemenienus. 3akoH ['yka. IloctpoeHue smiop BHYTpEHHHX
yCWiIMi, HanpsbkeHuid u  nepemenieHud. (CrTaThyeckd ONpeAelMMble U CTaTHYECKHU
HEoNnpeaeauMble 3a1aun. J(narpaMmel pacTsyKeHHs IS MJJACTUYHBIX U XPYNKHX MAaTEpUaIoB U
UX XapakTepucTHKu. J[lomyckaemble HanpsDKEHUS. YCIOBUE MPOYHOCTH IMPU  PACTSKEHUU
(cxarun).

3. Moayns 2 «Kpyuenue».

Paznen 2.1. Kpyuenue.
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['eomeTpryeckue XapakTEpUCTUKU IUIOCKMX CcedeHHi. 3akoH I'yka mnpu caBure.
BuyTpennue cuioBbie (hakTopsl npu KpydeHuU. HampspkeHus B CTEP)KHSAX KPYIJIOro CeueHusl.
VYcnoBrue NpOYHOCTH, YCIOBUE XKECTKOCTU IPU KPYUEHHH.

4. Monaynsb 3 «3ruby.

Paznen 3.1. U3rud.

[TonsiTe yucToro M momepeyHoro KM3ruOoB. [IpaBuia MoOCTpoeHHs S0P MOMEPEUHBIX
CHJI ¥ M3rubarommx MOMeHTOB. OmnpeenieHue HOPMAJIbHBIX HAINPSDKEHUH. Y CIIOBHE TMPOYHOCTH
npu u3rude. OmnpeneneHe KacaTeabHbIX HanpshkeHui. PannonanbHbie GOpMBbI CEUEHUH.

Paznen 3.2. [lepemenienus B 6pyce

HudbdepennmanbHoe ypaBHEHHE HM30THYTOM OCH OaJKd. ODHEPreTHYECKHH METO.
onpeaeneHus nepemenienuid. Marerpan Mopa. IIpasuiio Bepeuaruna.

Paznen 3.3. PacueT cratndecku HEONpeIeTMMBIX OAIOK B paM.

CremneHp cTaTMYECKON HeompeneiauMocTd. Bpibop ocHOBHOM cucrembl. Meton cui.
KanoHunueckue ypaBHEHUs] METOJA CHUII.

5. Moaynb 4 «Co>XHO€ HaNPs>)KEHHOE COCTOSIHUE.

Paznen 4.1. CnoxxHoe Hampsi>KEHHOE COCTOSIHUE.

OCHOBBI TEOpUU HANPSHDKEHHOTO COCTOSIHUSL W Tumnore3bl npoyHoctu. [loHsTue
HANPSDKEHHOTO COCTOSIHMS. [ J1aBHBIE TUIOMIAIKK U TJIaBHbIE HampspkeHus. OO00IIEeHHBIN 3aKOH
I'yka. Haznauenue runore3 npoyHocTd. [ToHSATHE SKBUBAJIEHTHBIX HANpPSKEHUN U KpUTEPHUEB
MIPOYHOCTH.

Pa3znen 4.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYABl XUMHUYECKHMX MPOU3BOACTB. OrpeaelieHHe HANpPsHKEHUN 10
0esmomMeHTHON Teopuu. OcHOBHbE JomylieHus. BpiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000I04eK 1o YypaBHeHHMIO Jlamiaca M 1O CTaHIAPTU30BAHHOW METOJIUKE.
VYcnoBue npoYHOCTH.

Paznen 4.3. PacueT cxaTbIX CTep KHEH Ha yCTOMYMBOCTb.

VY cTOMUNBOCTD 371IEMEHTOB KOHCTPYKIMM. [IoHATHE KpuTHYECKO! cribl U KO3 dULineHTa
3araca npoyHocTu. Pacuer kputnueckoit cuibl o Ditnepy. [Ipeaens npuMeHUMOCTH (HOPMYITbI
DOitnepa. [IpakTudeckuii crocod pacdyera Ha YCTOMUYHUBOCTb.

4. O0beM y4eOHOH JUCHHUILINHBI

. B 3aueTHbIxX B akanem.
Bunsl yueOHoI paboTh
€IMHULIAX qacax
O01as TpyA10eMKOCTh JHCHUILIHHBI 10 Y4e0HOMY IJIAHY 4,0 144
AyAnTOpPHBIE 3aHATHA: 64/36 64
Jlexru (JIek) 32/36 32
IIpaktuueckue 3anstus (I113) 32/36 32
CamocrosiTeibHast padora (CP): 80/36 80
Bua KoOHTpOJIsA: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTanus padoveil NPOrpaMmMbl JUCHUIIIMHBI
«buonorus» (b.1.B./1B.6.1)

1. Heabo aucUMIUIMHBI SBIsieTCs (opMmupoBaHME 3HAHWM O pa3HOOOpa3uu
OMOJIOTUYECKNX OOBEKTOB JKUBOW MPUPOIBI, UCTOPHUSCKOM H HHIUBUAYATBHOM pPa3BUTHH
OpPTaHU3MOB JIJIsl TOHUMAHUS CTPAaTErH COXPaHEHHsI OMOpa3HOOOpa3usi M OXPaHbI PUPOIBL.

2. B pesyabraTre WU3yYeHUsi IUCHMIUIMHBI oOy4yamommiicss N0 mporpamMme
0akajlaBpUaTa J10JIKeH:

Obnadams crnenyronumu  obmenpodeccuonanbHbiMU KommneTeHusaMu (OI1K):

- CHOCOOHOCTBIO HCIONB30BaTh OCHOBHBIC E€CTECTBCHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMSI OKPY’KAIOIIero Mupa u seieHui mpupoas! (OITK-3).

3namo:
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- OCHOBHBIE Pa3JIN4Msl )KUBBIX U HEKUBBIX CUCTEM;

- CTpOEHHE, COCTaB U  (PU3UOJIOTUYECKYID  pOJIb
[IUTOILIA3MAaTHYECKON MeMOpaHbl; BHYTPUKIECTOYHBIX OPTraHellT,;

- XUMHUYECKYI0 OpraHu3alldio, CTpOoeHHEe U (YHKIUU KIETOK JYKapUOTOB H
IIPOKAPUOTOB,;

KJIETOYHOW  CTEHKU

- CTPYKTYPY HYKICHHOBBIX KHUCJIOT W IPHUHOUII MAaTPUYHOI'O CHHTE3a KaK OCHOBY

HACJICICTBEHHBIX CBOMCTB KMBBIX CHCTEM,

- TEHETUYECKUI KOJ U €ero CBOMCTBA,

- OCHOBHBIE JTaIlbl OMOCHHTE3A OENKA;

- TEOPETHYECKHE OCHOBBI M MPAKTUYECKUE JOCTHKCHUSI OMOJIOTUN Pa3BUTHS,

- CYWIIHOCTh TMpPOIIECCOB, NPOTEKAIOUUX B OpPraHu3sMe u
B3aMMO/JICHCTBUSI OpraHru3Ma ¢ OKpYkKarolleil cpeao;

- 0a30BBIC IPEIICTABICHUS O Pa3HOOOpa3uu OMOJIOTHYECKUX OOBEKTOB;

- OCHOBBI TCOPHH IBOJIIOIIHH.

Ymems:

- BBIOMPATh TEXHUYECKHE CPEACTBA Il PEIICHUS MTOCTABICHHBIX 33]1a4;

- JIOTHYHO MHTEPIPETUPOBATH MOTyUYSHHYIO HH(POPMAIIHIO;

- aHAJIM3HUPOBATH MOITYYCHHBIC PE3YIbTATHI.

Brnaoemy:

- OCHOBHBLIMH IMOHATHSAMH OHOJIOTHH.

3. Kparkoe conep:kanue TUCIHNIUHBI:

CBoiicTBa KHUBOTO. YPOBHM OpraHU3AlMHM JKUBBIX CHCTEM. buoiorus, Kak
COBOKYITHOCTh HayK, M3y4alONIMX CTPYKTYPY, (DYHKIMOHHUPOBAHUE U Pa3HOOOpPA3HME >KUBBIX
CHUCTEM Ha Pa3HBIX YPOBHSAX OpraHu3alii. XUMHYECKHE KOMIIOHEHTHI >KUBOTO: 3JIEMEHTHI,
coJepXKalfecss B JKUBBIX CHCTeMax, Oumosiormueckue Mojekynsl. CTpoeHue, coctaB M
dbuznonornueckas poyib KJIETOYHONW CTEHKH M BHYTPUKIETOYHBIX OopraHeiul. PazMHOXeHHe U
pazButue. OCHOBBI KJIaCCHYECKOUW TeHeTHKU. [IoHsITHE 0 HACIEACTBEHHOCTH U M3MEHUYHUBOCTH.
MartepuanbHble U MOJEKYISpHBbIE OCHOBBI HacieAcTBeHHOCTH. OCHOBHBIE 3aKOHBI MeHens.

[Mpomeccer  BumooOpa3zoBanus. OCHOBHBIE THITBI JBOJIOIMOHHBIX TPOIECCOB. [ TaBHBIE
HarpasiieHus 3Bomonnu. PasHooOpasue )KUBbIX OPraHU3MOB.
4. O0beM y4eOHOH JUCHHUILINHBI
Bl yaeGHOR paboTs! B 3aueTHbIX B akagem.
eIMHUIIAX Jacax

O0mas TpPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY IIAHY 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 32/36 32
Jlexiuu (Jlek) 16/36 16
IMpaktrueckue 3anstus (I13) 16/36 16
CamocrositeabHas padora (CP): 76/36 76
Buj koHTpoOsISA: 3a4eT / IK3aMeH 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Irogorus» (b.1.B./1B.6.2)

3aKOHOMEPHOCTH

1. Heabt0 u3yyeHus TUCHUILIUHBI - CHOPMHUPOBATH Y CTYAECHTOB HEOOXOIUMBIN IS
YCIICIIHOTO OCYIIECTBIEHHS TPO(PECCHOHANBHON NEeSTETPHOCTH YPOBEHb 3HAHHWW B 00JacTh
AKOJIOTMYECKUX 3aKOHOB, OMOC(EPHBIX MPOIECCOB, TEOPUU IBOIIOLNH, IPUYUH BO3HUKHOBEHUS
U TPOSIBICHUN TIOOATBHBIX SKOJOTHMUECKUX IMpoOieM, 00 aHTPOMOTEHHBIX BO3JIEHCTBUSAX Ha
o6uocdepy u o 6nopazHooOpa3un, Kak OCHOBE YCTOMYMBOCTH COOOIIECTB.

2. B pe3yabTare M3yYeHHsl JUCHUILIMHBI 00y4aKIIUIiCA MO NMporpaMmMe 0akajias-
pHAaTa q0JIKeH:

Obaaoams crnenyromumu odmenpodeccruonanbabiMu Komnetennusmu (OI1K):
CIIOCOOHOCTBIO HICIIOJIb30BaTh OCHOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI JIJIS
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NOHUMAaHUsI OKpY Karomero Mupa u sisieruid npupozs (OI1K-3).

3namo:

- (aKTOpbI, OMPEIEISIONINE YCTOHIHBOCTE OHOC(hEpHL;

- rno0anbHbIe TPOOJIEMbI SKOJIOTHH;

- OCHOBHBIC AaHTPOIOTCHHBIE (DAKTOPHI, BIMSIONINE HA COCTOSHHE aTMoc(epsl,
ruapochepsl u TUTOChEpHI;

- (yHIaMeHTaIbHBIC IOHATHS, 3aKOHBI U TTPUHIIUAIIBI SKOJIOTUH;

- 3aKOHOMEPHOCTH Pa3BUTHSI SKOCUCTEM U UX KOMIIOHEHTOB.

Ymemo:

- OCYILIECTBJIATH B 00IIEM BHJIEC OIICHKY aHTPOIIOI€HHOT'O BO3JICHCTBUS HA OKPYKAIOIIYIO
cpeny,

- IPUMEHATHb NPUHLUIBI OOECIEUEHUsT SKOJOTUYECKON Oe30MacHOCTH NP PELICHUH
MPAKTUYECKHX 337249 B TPO(HEeCCUOHATLHOM 00JIacTH.

Braoemo:

- MeToJaMu BBIOOpPA PANMOHAIBHOTO CIIOCO0Aa MUHUMHU3AIMK BO3JICHCTBUS Ha
OKPYXKAIOIIYIO CPeLy.

3. KpaTkoe conep:kaHue TUCHUTLINHBI

OcHOBHBIC TTOHATHS YKOJIOTHUU; OMocdepa U YeIOBEK: CTPYKTypa Onocdepbl, IKOCHCTe-
MBI, OCHOBHBIE 3aKOHOMEPHOCTH UX (DYHKIIMOHMPOBAHMSI, B3AUMOOTHOIICHHUS OpraHU3Ma U cpe-
JIbI, DKOJIOTHS U 370POBBE YEIIOBEKA; TII00aIbHBIC TIPOOIEMbI OKPYXKAIOIICH CPEeIbl; SKOJIOTHYE-
CKHE€ TMPHUHIMIBI PAIIMOHATIBHOTO HCIOJIb30BAHUS MPUPOAHBIX PECYPCOB U OXPaHbl MPUPOIBL;
OCHOBBI MH)KEHEPHOH 5KOJIOTHMH; HOPMATHBHBIE IOKYMEHTHI B OOJIACTH OXPaHBI OKPYXarOIICH
CpEe.Ibl; MEXKTYHAPOIHOE COTPYTHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpe/Ibl; YCTOMYNBOE
pasButHe OMochepsl U YeITOBEUESCTRA.

4. O0beM y4eOHOH JUCHHUILINHBI

. B 3auerHbIx B akanem.
Bunel yue6HoI paboTh

eIIMHUIIAX qacax
Oo0mas TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyAnTOpPHBIE 3aHATHA: 32/36 32
Jlexru (JIek) 16/36 16
[Tpaktuueckue 3anstus (I13) 16/36 16
CamocrositeabHas padora (CP): 76/36 76
Buj koHTpoOJIS: 3a4eT / IK3aMeH 3auer

AHHOTanus padoveil NPOrpaMMbl IUCHUIIIHHBI
«Hayku o 3emue» (b1.B./IB.7.1)

1. Heap TUCHUILIMHBI - (HOPMHUPOBAHHE LIEJTOCTHOTO CHCTEMHOTO IMPEACTABICHHS O
3emie u reochepax, WX CTpoeHHH, (YHKIMOHUPOBAHWU U B3aUMOCBS3SX, METOJAX
MCCJIEI0BAHMS T€0OKOCUCTEM PA3INYHBIX YPOBHEU HEpPAPXUU.

2. B pe3yabTaTe M3yyeHUsl TMCHHUILIMHBI 00y4YalOIIMiics MO MporpaMMe 0akajas-
pHuarTa J0JI2KeH:

Obnadams cnenyronumu obmenpodeccuonanbabiMu (OI1K) komneTeHusamu:

— CHOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIC €CTECTBEHHOHAY4YHBIC 3aKOHBI IS
MMOHUMAaHMsI OKpY’Karolero Mupa u sigienuit npupo sl (OI1K-3);

3nams:

- TeHE3UC, pa3BUTHE, CTPOCHHE U (YHKIIMOHUPOBAHKUE 000JI0UEK 3eMITH;

- MIPOIIECCHI U SIBJICHUS, TPOUCXOISIINX B HEKUBOU U )KUBOU MPUPOJIC;

- TJIaBHBIE 3aKOHOMEPHOCTHU B3aMMOJICHCTBHS reocdep;

- METO/bl MCCIIEOBAHUS T'€OCHCTEM W MPUEMbI MOJEIUPOBAHUS IS MOJYYEHUS
O00BEKTUBHBIX PE3YJIHTATOB.

Ymems:

- OPUEHTHPOBATHCS B TEPMUHOJIOTUN T€O03IKOJIOTUUECKUX HAYK;
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- paboTaTh ¢ AUTEpaTypHBIMA UCTOYHUKAMH, KapTaMu, TpaduKkaMu, AUarpaMMaMu
U PaCYETHBIMHU CXEMaMHU, JIS)KAIUMHU B UX OCHOBE.

Braoemu:

- BO3MOXXHOCTSIMH COBPEMEHHBIX HAy4YHBIX METOJOB [O3HAHUA MPHUPOABI Ha
YpOBHE, HEOOXOAMMOM Il pEIICHHs 3a7ady, UMEIOIIUX ECTECTBEHHOHAYYHOE COAEp)KaHUE U
BO3HHUKAIOIIUX MPHU BHIMOJIHEHUN TPO(HECCUOHATBHBIX (YHKITHIMA.

3. Kparkoe conep:xkaHue THCHUIIMHBI:

Teonocust u eudpoeeonocus. CTpoeHue, cOCTOSTHUE 3eMJIM U 3eMHOM Kopbl. DU3HKO-
XUMHUUYECKHMM COCTaB M arperarHoe coctosiHue BeuiectBa 3eMiM. [lonsaTue kimapka. MuHepansl:
(bopMbI HAXOXKACHUS MUHEPAJIOB, CHHTOHUH, METO/IbI onpezeneHus. [Ipouecchl BHeUIHeH quHa-
Muku. [Iponeccel rumneprenesa. I'paBuTaniMOHHBIE INpouecchl. I'eosmornueckas neATEIBHOCTH
BeTpa, Aeduisiuust U Koppasus. ['eonornyeckas AesITeIbHOCTD MOBEPXHOCTHBIX BOJ: MIIOCKOCTHOM
CKJIOHOBBIM CTOK, BPEMEHHBIE PYCIIOBBIE ITOTOKH, JEATENBHOCTh peK. ['eonoruyeckast AesiTemnn-
HOCTb 03ep U 60110T. [Iponeccs! hopMupoBanusi, COCTaB U CBOMCTBA MOA3EMHBIX BoA. [Ipoiiecchr
BHYTpPEHHE! IMHAMUKH (9H/I0T€HHBIE IIPOLIECCHI).

Tlousogeoenue.lIlonarue o mouse. Poiab mouBbl B OnocdepHbIx mporeccax. DakTopsl U
yCIIOBUS 1MOYBO0Opa3zoBanusa.O0mas cxema mouBooOpa3oBarenbHOro mporecca. Ctaauu B pas-
BUTHU M0YB. [TouBOOOpazoBaTenbHBIE MPOIECCH KAaK Pe3yabTaT JEPHOBOTO, MOI30JIMCTOrO0, 00-
JIOTHOTO, JIATEPUTHOTO, COJOHIIOBOTO THUIIOB MOYBO00Opa3zoBaHus.POPMHUPOBAHUE MTOYBEHHOTO
npocduns. Opranudeckoe BemecTBO mMo4yB. OCHOBHBbIE THUIBI U CBOWCTBA IMOYB MO MOYBEHHO-
reorpaduueckuM 3axkoHaMm.Kimaccudukariyst mous. JKOHOMHYECKAs OIEHKA ITOYB.

T'uoponozus. OcuoBsl TupoMerpun. KpyroBopot Bonbl B pupoae. OO01iue 3akoHoMep-
HOCTU TUIpOJOruueckux mnpoueccoB. [lonstus BomocObopa, Bomopaszaena, ruaporpaduueckoi
ceT. ['uaponornyeckuii peskuM U TUAPOIOTUYECKUE MPOIECCHI, THIPOJIOTHUYECKHE XapaKTepu-
CTUKH BOJHOTO oOBekTa. ['maponorus pex. Mopdonorus u mopdomMerpusi pexu u ee OacceiHa.
Bonuelii pexxum peku, ero ¢assl. J{Buxenue Bojbl B pexax. uaponorus osep. I'uaponoruueckas
CTpyKTypa o3epa. Boauslii 6ananc o3zepa. TemnoBoil pexxuM o3zepa.l'naponorust 6onot. Knaccu-
bukanus 60J10T. Crpykrypa 6os10T.BoHO-0anancoBbIe pacyeTsl pa3IMYHBIX
o0bekToB.Bomoxpanmwmmia. Pacder perynmupoBaHusi CTOKa W TpaHcopManvu TaBOIKOB
BOJIOXPaHWINILAMU. BO10X0351ICTBEHHBIE PACUETHI.

Knumamonoaus u memeoponozus. CoctaB u crpoenue armochepsl. Paguanuonssiii 6a-
JaHc mua”eTsl 3emurs. TemnoBoi pesxuM aTMocdepbl U nepeHoc Terta. BoaHblil pexum atMo-
chepsl. Tymansl u ob6naka. Ocanku. OCHOBHBIE 3aKOHOMEPHOCTH  aTMOC(EpHBIX
JBIDKEHUIN.ONeMeHThl ob0meil mupkymsanun  arMocdepsl. Kinmumar u  kiumarooOpasyroine
(dakTopbl. AHTPONOreHHOE BIMSHUE Ha KiIMMar 3emun.MeTreoposiorndeckue HaOIOJIEHUS U
IIPOTHO3BI.

Jlanowagpmosedenue.  Jlangmadt wm  reocucrema. JlammmadTHas — cdepa.
['eorpaduueckas 30HaJIbHOCT, COBPEMEHHBIE u HCTOPUYECKHE (bakTopsl
3oHanbHOCTH.JIanAmadT Kkak ocHOBHas (¢usuko-reorpaduueckas eauHuna. Pa3Butue
nanamagra.Cucremaruka nanamadron. Jlanamadt kak OOBEKT NPHPOJONONIB30BAHUS U
orepalMOHHas €IMHHIIA 3eMJIEyCTPONCTRA.

4. O0beM y4eOHOM JUCHHUILINHBI

. B 3aueTHEBIX B akanmewm.
Bunsl yueOHoM paboThI
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
AYIUTOpPHBIE 3aHATHUS: 48/36 48
Jlexrmn (JIek) 16/36 16
[Mpaktuyeckue 3ansatus (I13) 32/36 32
CamocrosiTeabHas padora (CP): 60/36 60
Buja koHTpoJs: 3a4eT / 3K3aMeH 3ayer ¢
OLICHKOM
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AHHOTanus padoveil NPOrpaMmbl IUCHUNIIHHBI

«I'eodkogorus» (b1.B.JIB.7.2)

1. Heap AUCHMIUIMHBI - (POPMHUPOBAHKE IEIOCTHOTO CUCTEMHOTO INPEJICTABICHUS O
3emsie u reocdepax, HUX CTPOCHUHU, (DPYHKIMOHHUPOBAHUM U B3aUMOCBS3AX, METOJAX
MCCJIEJOBAHMSI T€0IKOCUCTEM PA3IMUHbIX YPOBHEN UEpapXUU.

2. B pe3yabTaTre wu3ydYeHHs JAUCHUILVIMHBI OO0ydYaloumuiicas 1Mo mporpamMmme
0akajlaBpHATA J0JIKEH:

Obnadams cleayrONUMU 00MENPOoPECCHOHATBHBIMUA KOMITETCHIUSAMMU:

- CIIOCOOHOCTh HCII0JIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaroIero Mupa u seieHui mpupost (OITK-3).

3uams:

- TeHe3UC, pa3BUTHE, CTPOCHUE U (YHKIIMOHUPOBAaHHUE 000JI0UEK 3eMIIH;

- IIPOLIECCHI U SIBJIEHMSI, IPOUCXOAIINE B HEKUBOU U )KUBOU IPUPOJIE;

- TJIaBHBIE 3aKOHOMEPHOCTHU B3aHUMOJEHCTBHS reocdep;

- METO/Ibl MCCIIEAOBAHUS T'€OCUCTEM M IMPHEMbl MOJAEIUPOBAHUSA JJIS IMOJIyYEHUs
O00BEKTHUBHBIX PE3YJIbTATOB.

Ymemo:

- OPUEHTUPOBATHCS B TEPMUHOJIOTUU T€0IKOJIIOTUYECKUX HAYK;

- paborate ¢  JUTEpaTypHBIMH  HWCTOYHHMKAMH, KapTamH, TpaduKamH,
JuarpaMMaMH U pacueTHBIMU CXEMaMH, JISKAIIMMH B X OCHOBE.

Braoemy:

- COBPEMEHHBIMU HAayYHBIMU METOJIaMU MTO3HAHUS PUPOJIBI HA YPOBHE, HEOOXOIMMOM
JUIsL pelIeHMs] 3ajady, MMEIOLUX €CTECTBEHHOHAYYHOE COJEP)KaHWE U BO3HHUKAIOUIMX IPU
BBIMIOJTHEHUH MTPO(EeCCUOHATBHBIX (HYHKITUH.

3. Kparkoe conep:kaHue TMCHUTIMHBI

CrtpoeHnue, cocTosiHME 3eMIIM U 36MHOM KOpbl. DU3MKO-XUMUYECKUI COCTaB U arperar-
HOe cocTosiHue BemlecTBa 3emiu. IIpoueccel BHenHed nuHamuku. [Ipoiecchl rumnepreHesa.
['eonoruueckast eATENBHOCTh BeTpa, Aedusanus U Koppasus. ['eosnornyeckas AesTeNIbHOCTb
MOBEPXHOCTHBIX BOJ: IUIOCKOCTHOW CKJIOHOBBIM CTOK, BpPEMEHHBIE PYCJIOBbIE IOTOKH,
nesaTenbHocTh pek. [Ipomecchl (GopMupoBaHUs, COCTaB M CBOIMCTBa MNOA3EMHBIX BOJ.
[Tpouecchl BHyTpeHHEH TUHAMUKH.

[Tonstue o mouse. Ponb mouBsl B OmocepHbIXx mporeccax. PakTopbl U yCIOBHSA
nouBooOpazoBanus. OOmias cxema NOYBOOOpa3oBaTeNbHOroO mporecca. DopMupoBaHUE
NOYBEHHOTO Mpo¢uid. OpraHnueckoe BemecTBO nouB. OCHOBHbBIE THIIBI U CBOMCTBA MOYB 110
MOoYBEHHOreorpapuueckum 3akoHam. Kiaccugukanus nous. JkoHOMUYECKasl OLIEHKA [10YB.

OO0ue 3aKOHOMEPHOCTH THMJPOJIOTHYECKUX TmpoueccoB. [lonsatus BoxocOopa,
BojiOpaszzena, ruiaporpaduueckoil cetu. ['maposornyeckuil pexuM U THAPOJIOTUYECKUE
IpPOIECChl, TUIPOJIOTUYECKHE XapaKTepUCTUKU BOJHOro oOBekTa. ['maposorust pex.
I'unponorus ozep. 'maponorus 6omot. BogHo-0anaHcoBbIE pacdyeThl pa3IUYHbIX OOBEKTOB.
Bonoxo3siicTBEHHBIE PACUETHI.

CocraB u ctpoenue atMmocdepsl. Paguanonnslii 6ananc mianetsl 3emis. Boanslit pe-
xUM atMochepsl. OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(EPHBIX ABMKEHHNA. DJIeMEHTHI o01en
nupkyssiuu atMochepsl. Kimumar u kmuMarooOpasyromue ¢GakTopsl. MeTeoposiornueckue
HaOJII0IEHUS U TPOTHO3BI.

Jlangmrapt w reocucrema. ['eorpaduyeckas 30HATBLHOCTH, COBPEMEHHBIE U
ucropuyeckre (akTopsl 30HAIBHOCTH. Pa3ButHe nangmagta. Cucremartuka JaHAmapTOB.
JlannmadT Kak 00bEKT MPUPOIONOIB30BaHUS U ONlEpallMOHHAs €IMHULA 3eMJIEYCTPOHCTBA.
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4. O0beM y4eOHOH JUCHHUILINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 48/36 48
Jlexruu (JIek) 16/36 16
IpakTrueckue 3austus (I13) 32/36 32
CamocrosiTeabHas padora (CP): 60/36 60
Bua xoHTpoJs: 3aueT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTAIUs padoyell MPorpaMMbl TUCHHIIHHBI
«bunoxumus» (b1.B./1B.8.1)

1. Heap AMCHUNJIMHBI - JaTh MPEACTABICHUE O MHOTO00Opa3uu COCAMHEHUH, BCTpe-
YAIOIIUXCS B JKUBOW MPHUPOJAE, XUMUYECKOM COCTaBE OPraHU3MOB U (DYHKIMSIX KOHKPETHBIX
COCIMHEHUN B KJIETKE, 0 OMOXMMHYECKHX NpPEBPAICHHUSX, B XOJ€ KOTOPHIX 00pa3yroTcs
BEIIECTBA, COCTABISIOUINE CTPYKTYPHYIO OCHOBY KIETKH, KOJIUpYIOLIHEe OuouH(OpMaIuio,
BBITOJTHSIOLINE PETYISTOPHYIO WM KaTaATUTHYECKHE (QYHKIIMU, O OMOXUMHUYECKUX MpoIeccax,

a Takke 00 OCHOBHBIX OMOJOTMYECKM AaKTHBHBIX BEIIECTBaX, HMX CBOMCTBAaX, METOAaxX
BBIJICTICHUS M3 TIPUPOTHBIX O0OHEKTOB.

2. B pe3yabrare U3y4eHUs] TMCUHHUILIMHBI 00y4yalomuiics mo mporpaMmme 0akajas-
pHaTa 10JIZKeH:

Obnaoams cnenyromumu obmenpodecuonansubivu (OIIK) u mpodeccrnonambHbIMU
(ITK) xommneTeHIUsAMHU:

- CIOCOOHOCTBIO  HCIIOJIB30BaTh OCHOBHBIE  €CTECTBEHHOHAY4YHbIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KAIOIIero Mupa u sieiieHui mpupoas! (OI1K-3);

- CINOCOOHOCTHIO MPHUMEHSATH COBPEMEHHBIE METOJbI MCCIETOBAHMS TEXHOJOTHYECKHX
IPOIECCOB M TPUPOIHBIX CPEN, HCIOJIh30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienosareabekoit padore (ITK-14).

3uams.

- XUMHYECKYI0O U TPOCTPAHCTBEHHYIO CTPYKTYPBI, XUMUYECKUE, (PHU3UYecKHe u
(U3NKOXUMHUYECKUE CBOMCTBA AMHUHOKHCIOT M WX MPOU3BOIHBIX, OWOIIOTHYECKYIO POJIb
AMUHOKUCIIOT U UX MPOU3BOJHBIX, METOJIBI BBIJICICHUS U MTOJIYUEHHUSI B YHCTOM BHJI€, OCHOBHBIE
OMOXMMHUYECKHE TIPEBPAIICHUS C YIaCTHEM aMHUHOKHCIIOT;

- CTPYKTYpY, CBOIcTBa U Ouonornueckue QpyHKIUM HanOoliee BaXKHBIX MENTHJIOB;
CTPYKTYPY ¥ TPOCTPAHCTBEHHYIO OPTaHHU3aIMI0 OEJIKOB, METOIBI WX BBIACICHHUS M OYHCTKH,
OCHOBHBIE (DYHKIINH;

- OCHOBHBIE ITPOIECCHI MPEBpAIIeHUs] OSIIKOB M TMENTHOB B JKUBBIX OpraHU3Max,
MeXaHU3M puOOCOMAIBHOTO CUHTE3a OEJIKOB;

- CTPOCHHUE M KJIACCHU(PHUKAIHNIO (EPMEHTOB, HX OCHOBHBIE CBOWMCTBA, BUJBI H POJIb
Ko(hepMeH- TOB, MPOCTETUIECKUX TPYII U APYTUX KOPAKTOPOB B EPMEHTATUBHOM KaTalln3e;

- XUMHYECKYIO CTPYKTYpY W CTPOCHHE HYKIJICO3HIIOB, HYKJICOTHIOB M Pa3THIHBIX
TUTIOB HYKJIEHHOBBIX KHUCIIOT, UX OCHOBHBIE CBOMCTBA W OHOJOTHYECKHE (DYHKIIUU; MEXaHU3MBI
XpaHEeHHs, TIepeiadrl 10 HACJIEJCTBY M peau3allii TeHeTHYeCKOH MHQPOpManuu (MaTpUYHbIE
OMOCHHTE3HI);

- KJIacCU(UKALUIO, XUMUUECKYIO CTPYKTYPY U CTPOCHHE YTIIEBOIOB, X U30MEPHIO,
a TakXe OCHOBHbIE (PHU3MKO-XMMHUYECKHME CBOICTBA M pa3HOOOpa3uWe BBHINOIHSAEMBIX HMHU
OMoNornYeckux (QyHKIUI; OCHOBHBIE TyTH MeTab0JIM3Ma yIIIeBOJIOB;

- KJIaCCU(UKALIMIO U CTPOCHHUE JIUMUO0B, IPOU3BOAHBIX JIUIHUIOB, UX XUMUUECKHE,
¢usnueckue W (U3MKO-XMMHUYECKHE CBOMCTBA, a TaKkKe pPa3HOOOpa3ue BBIMOIHAEMBIX
Ouonornuyecknx (PyHKUMN; OCHOBHBbIE NMPHUHILMUIIBI OPraHU3AlMM U CTPOCHUS OHOJIOTMYECKUX
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MeMOpaH, UX Ouonoruyeckue (yHKLIMHU; OCHOBHBIC NYTH METa0OJM3Ma JIMIUIOB M >KUPHBIX
KHCJIOT.

Ymemn:

- ONpeseNiATh BO3MOXKHBIE IyTH OHMOCHHTE3a U DPACLICIUICHHUS KIIIOUEBBIX
OMOJIOTMYECKUX COeAMHEHUH (YIIIeBOIOB, JIUMUA0B, AMUHOKHUCIIOT);

- aHAJIM3UPOBaTh POJIb BHYTPUKIETOYHBIX KOMIIOHEHTOB, OMOIOIMMEPOB H
BBISIBJISITH B3aUMOCBSI3b OMOXMMHUYECKHUX IIPOLIECCOB B KIIETKE;

- 3allUCBIBAaTh OTAEIbHbIE (PEPMEHTATUBHBIE PEAKLUHU, PACCUUTHIBATH CKOPOCTH
IIPOTEKAIOLIUX IIPEBPALCHUN;

- aHaAJIM3UPOBATh OT/IENIbHBIE IyTH META00IN3Ma U UX B3aUMOCBS3b, PETYIALHNIO;

- OTpeNeNiATh 1O HMCXOJHBIM JIAaHHBIM AaKTHBHOCTH (DEPMEHTOB, PACCUUTHIBATH
MOJIEKYJISIPHYIO MacCcy OMOJIOTMYECKHX COEAMHEHHH, MCIOJIb30BaTh JUId 3TOr0 IMPHUKIAJHbIE
IIPOrPaMMBI.

Braoemy:

- npreMaMH ONPEACNCHUS CTPYKTYpPBHI M Kilacca OMOJOTHYECKUX COCTUHEHHWH Ha
OCHOBE UX (PU3MKO-XHMHUYECKUX XapaKTEPUCTHK U KaYeCTBEHHBIX PEAKIIMIA;

- METOJaMHU OTIPENEJICHUs] aKTUBHOCTH (PEPMEHTOB, MPOBEIACHUS OMOXMMUYECKHUX
MIPEBpAILCHUIA.

3. Kparkoe conepixanue TuCUUNIHHBI

Bseoenue. Vctropus usydenus Ouomonexyn. IloHsTue o OHONOrMYECKM aKTUBHBIX
BEIIECTBAX, KIIOYEBBIX MerabonuTtax, Mertabomuzme. CBs3p OHOXUMHHM C  JIPYTUMHU
JUCLUIUIMHAMHU. bBHOMOJNEKynabl, MX OCOOCHHOCTM U 3HA4YEHUE IS SKU3HENESTEIbHOCTU
opranu3moB. Mepapxus MOJIEKYIIPHOM OPraHU3alUH KIIETOK.

Monynb 1. AMUHOKHCIOTBI M UX IPOU3BO/HBIE, IEITUABI, OCIIKH.

1.1. AMHUHOKHMCIOTBHI. XHMHUYECKOE CTPOEHHE, XUMUYECKHE U (U3NKO-XUMHUECKHE
CBOMCTBa, OMOJIOTHYECKasl POJIb B OPraHU3Me, METObI MTOJYYEHUS M BBIJICIIEHUS U3 TPUPOIHBIX
00BEKTOB, OCHOBHBIE OMOXMMHYECKHE pPEaKIUH C Y4YacTHeM aMHHOKUCIOT. I[Ipou3BoaHbie
aMHHOKHUCIIOT, UX Ouonorndyeckue (yHKIHUH, XUMHUECKHE U (PU3UKO-XUMHUYECKHE CBOMCTBA,
MOJIyYEHHUE.

1.2. Ilentuael. XuMHYECKOE CTPOGHHME U  IPOCTPAHCTBEHHAs  OpraHU3alus,
XapaKTepUCTUKU TMENTUAHONW CBSI3U, OWOJIOTWYECKas poJib B OpraHu3ME Kak pEeryjsiToOpoB
OMOXMMHUYECKUX MTPOLIECCOB, SKOIOTHYecKas (PYHKIMS, NENTU bl -aHTUOMOTHKH.

1.3. benxu. XuMudeckoe CTpOCHHE M TPOCTPAHCTBEHHAS OpPTaHM3AlUs, TIEpBUYHASI,
BTOpPHYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYPbI OEJIKOB, XUMUYECKUE U (PU3UKO-XUMHUYECKHE
CBOIicTBa OENKOB M MX pPacTBOPOB, MHOroo0Opasue OHOJOTHYECKHX (PYHKIMHA, METO/bI
BBIJICJIEHUS] U3 NMPUPOJIHBIX OOBEKTOB, OUUCTKH M KAYECTBEHHOTO M KOJMYECTBEHHOTO aHAJIN3a,
METO/Ibl UCCIIEIOBAHUS CTPOCHUSI U CTPYKTYPHI.

1.4. ®epmentsl. Ilpupona ¢depmenToB, ux crpoeHue, cocraB. Kiaccudukanus
(GbepMEeHTOB MO THUIY KaTaJU3UPyEeMbIX WMHU peaklUui, OCHOBHbIE CBOWMCTBA (PEPMEHTOB Kak
O0enxkoB M OuokaTamu3aTopoB. CpaBHeHHE (EPMEHTOB C XUMHYECKUMH KaTallM3aTOpPaMH.
Cyb6ctpaTHas crneunuuHocTh (pepMeHTOB, ee BuAbl. KopepMeHThl, MpOCTETHUECKUE TPYIIIbI,
KOo(aKTOpbl, BATAMUHBI, X OMoJ0ruyeckas poib. MynsTudepMeHTHbIe cucteMbl. Onpenenenue
AKTUBHOCTH (PEPMEHTOB U CIOCOOBI €€ peryisiiuu B >KUBOH kieTke. [loHATHE O KHHETUKHU
(bepMEeHTAaTUBHBIX pEaKINii, HHTHOUPOBAHUM (PEPMEHTOB.

1.5. Ilonarue o wmerabonu3me. [loHsiTHE 00 OCHOBHBIX Ipolieccax IpeBpalleHus
0€IKOB, MENTHI0B, AaMUHOKHUCIIOT U X MPOU3BOJHBIX B )KUBBIX OpraHU3MaXx.

Monyns 2. HykienHOBBIE KHCIIOTBI.

HcTopust OTKpPBITHS U M3yYEHUs] HYKJIEHHOBBIX KUCIOT. [IMprMuIMHOBBIE U ITypUHOBBIE
OCHOBaHMs, HYKJIEOTHbl U HYKJICO3M[Ibl, UX XUMHUYECKHE WU (PU3MKO-XUMHUYECKHE CBONCTBA.
Buonornueckue (yHKIMM HYKICOTHIOB M HMX HPOM3BOIHBIX B opranusme. HykienHOBbIE
kucinotel, JIHK u PHK, ux xumuueckas M TpOCTpAHCTBEHHAsi CTPYKTYpPbl, XUMHUUYECKHE U
¢usuko-xumMuueckue cpoiictBa, nomydenue. Bumpt IHK u PHK B kieTkax mnpokapuor u

111



IYKapHOT, UX Ouonorndyeckue GyHkuu. [ToHaTne 06 OCHOBHBIX MPOIECCAX, MPOUCXOASIINX C
y4acTUEM HYKJIEHHOBBIX KHUCJIOT M HYKJICOTHUIOB B JKUBBIX OpraHusMax. MaTpuyHbie
OMOCHHTE3bl B KJIETKE: PEIUIMKAIMS, TPAHCKPHUIILHKSA, TPAHCIALUSA, OCOOCHHOCTH IMPOIECCOB Y
npo- u 3ykapuoT. [loHATHe reHa B MoyeKy- JsIpHO Ouonoruueckux TepmuHax. [loHsTHe o
T€HETUYECKON NHKECHEPHUHU.

Monyinb 3. YriaeBosl, JUIUALI U KX POU3BOHBIE.

3.1.YrneBoasl u ux npousBojaHbe. Kinaccupukamus, XAMHUECKOE U MPOCTPAHCTBEHHOE
CTpPOEHHE OCHOBHBIX YIIIEBOAOB. MOHO-, 11~ U TpUcaxapa, ux Ouojorudyeckue GyHKIUH, XUMHU-
yeckrue M (PU3MKO-XuMHUecKue cBoiicTBa. [lomucaxapuasl, ux Ouoioruyeckue (GyHKIUU, XUMH-
yeckue U (pu3nKo-xumudeckue cBoiicta. [loHsTre 06 OCHOBHBIX IpoIeccax, MPOUCXOISIINX C
y4acTUEM YTJICBOJIOB B JKMBBIX opranusmax. I mukomus. [lenrozodocdarnbiii mukn. Cybcerpar-
Hoe (ochopmmpoBanue ADP. Perenepanus NAD+, ponb nakTaTaernaporeHassl B 3TOM Ipo-
necce. CnuproBoe OpoxeHue. A3poOHbBII MeTabonu3M nmupyBata. MUTOXOHIPHUU: CTPYKTYpa U
sHepreTudeckne ¢yHkuuu. JlekapOokcunupoBaHue mnupyBara. LUK JTMMOHHOM KHCIOTHI
Oxucnenne NADH u FADH2 B npixarensHoii nenu. Conpsbkenue cuare3a ATP ¢ mepenocom
anekTpoHoB U poToHOB 0T NADH u FADH2 x monexkynsipHoMy kuciopoxay. buocunres yrie-
BOJI0B. ['mokoHeorene3. buocunres nonucaxapunos. OOpazoBanue Kpaxmaina, riaukoreHa. do-
TocuHTe3. DOTOCHHTETHUECKUH anmnapar pacCTeHUN U ero JoKalu3alus B XJoporiactax. TeMHo-
Bas U cBeToBas cTaauu Gorocunre3a. Cunres roko3bl. C3 u C4 pacTeHus.

1.2. Jlunuasl 1 ux npousBoaHble. PasHoOOpaszue nunuaHbix BemiecTB. OcoOeHHOCTH
CTpOCHUS U KiaccupuKanus IunuaoB. [IpocTeie (KHUPHI, )KUPHBIE CIIUPTHI U BOCKA) U CIIOXKHBIE
(HelTpasibHbIe, TOJSPHBIE U OKCUJIUIHUHBI) JUMHLL. buonornyeckue (QpyHKINU, BBITOIHSIEMBIE
pa3MYHBIMU TUIAMHU JUIHIOB. JKUpPHBIE KHCIOTHI M UX TMPOU3BOJHBIC, XUMUYECKHE U (pr3HKO-
XUMHUYECKHe cBOMcCTBa. buonornueckue memMOpanbl, UX cTpoeHue u GpyHkuuu. Jlunuasl 6uoso-
THYECKUX MeMOpaH: TIUMUEPOIUNUIbI, CHUHTOIUNHIBI, (OochHONUIUIbl, TIUKOIUNUIb! (TIUKOT-
JHLEPO- U TIMKOCHUHTOIUIHU/IBI), XOJECTepHH. B3auMOCBsA3b CTPOCHUS JIMIHUIOB C MX (QYHK-
UAMH B coctaBe MeMmOpaH. [Ipon3BoaHbIe TUMUAOB U WX OHoJornyeckue QyHKIUU (GKUpopac-
TBOPUMbIE€ BUTAMHHBI, IPOCTArJIaHIuHbI, KETUHbIE KUCIIOTHI, IIOJIOBbIE TOPMOHBI U KOPTHKOCTE-
pounsl). [ToHsATHE 006 OCHOBHBIX TpoIIECCaX, MPOUCXOASAIINX C YYAaCTHEM JIMIIHIOB U MX TPOU3-
BOJIHBIX B KMBBIX OpraHu3max. KaraGoiausm JIMIOUAOB: JHUIIONUTHYECKUE (EepMEHTHI (JIMMasa,
docdonunaszpl, CGUHITOMUEINHA3BI). DMYIBIUPOBAHHUE KHUPOB MPU UX NEPEBAPUBAHUU B MHUIIE-
BapUTEJIILHOM TPAaKTE, POJIb KEMYHbIX KUCIOT. KaTtabomu3M >KUpHBIX KUCIOT. bruocuHTtes »xup-
HBIX KHCJIOT ¥ TPHALMIITIIUIEPOIIOB.

4. O0beM y4eOHOH JUCHHUILINHBI

. B 3aueTHbIx B akanem.
Bunsl yueOHoI paboThl

eIIMHUIIAX Jacax
Oo6masi TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 3,0 108
AYIUTOpPHBIE 3aHATHUS: 48/36 48
Jlexrun (JIek) 16/36 16
IIpaktuueckue 3anstus (I113) 32/36 32
CamocrosiTebHas padora (CP): 60/36 60
Buja koHTpoOJISi: 3a4eT / IK3aMeH 3ader

AHHOTanug padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
«bunogornyeckasi xumus» (b1.B.J1B.8.2)

1. Heab AUCHMILVIMHBI - JIaTh CTYACHTY MPEICTABICHUE O XUMHUYECKHX COCTUHEHHSIX
OMOJIOTHYECKOTO TTPOUCXOXKICHUSI, XUMUUECKOM COCTaBE OPraHU3MOB M (YHKIIMM KOHKPETHBIX
COCIMHEHUH B KJIETKE W OpPTaHHU3ME B IIEJIOM, a TAKXKE O XUMHYECKHX M (PU3UKO-XUMHUYECKHX
CBOMCTBAaxX M MPOCTPAHCTBEHHON CTPYKTYpE€ OCHOBHBIX OHMOJIOTHUYECKHX BEIECTB, UX CHHTE3E,
pacmajie ¥ B3auMOIIPEBPAILIEHUH, METOaX BBIACICHUS U3 MPUPOTHBIX 00BEKTOB U XUMHYECKOTO
CHUHTE3a Ui TMOCIEAYIOIEr0 MPUMEHEHUS B MEIUIIMHE, MHUIIEBOM IMPOU3BOJCTBE, CEIHCKOM
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XO03SUCTBE, BETEPUHAPUU U JJIs1 SKOJIOTHUYECKOM 3aIUTHI, 2 TAK)KE YMEHBIICHHUS aHTPOIIOT€HHOTO
BO3/ICIICTBUS Ha SKOCUCTEMBI.

2. B pe3yabTrare wu3ydyeHHs [JUCHUIUIHHBI OOyYalouIMiicsi 1O TMporpamMme
OakajiaBpuaTa J0JIKEH:

Obaaoams cnenyromumu obmenpodecuonanbabivu  (OIIK) u mpodeccrnonambHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CITIOCOOHOCTHIO HCIIOJIH30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JIJISl TOHUMAaHUS
OKpYyKaromiero Mupa u ssicHuii mpupozst (OITK-3);

- CIIOCOOHOCTBIO MPUMEHSTh COBPEMECHHBIE METOIbl MCCIICIOBAHHS TEXHOJOTHYECKHX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIOJNb30BaTh KOMIBIOTEPHbIE CPEACTBA B HAYYHO-
uccienoBareiabekoit padore (ITK-14).

3namo:

- XUMUYECKYIO0 U MPOCTPAHCTBEHHYIO CTPYKTYpBI, XUMUYECKHE, (pr3ndeckue u (HU3nKo-
XUMHUYECKHE CBOMCTBAa AMHUHOKUCIIOT U X MPOU3BOHBIX, OCIKOB, MENTHIOB;

- OMOJIOTUYIECKYIO POJIb AaMUHOKHCIIOT U UX ITPOU3BOTHBIX;

- CTPYKTYpY M MPOCTPAHCTBEHHYIO OPraHU3allUI0 OEJIKOB, METOJbl UX BBIICICHUS U
OUYMCTKH, OCHOBHBEIC TPOICCCHI MPEBpAlICHHS OCIKOB, MENTHIOB W aMHUHOKHCIOT B JKHBBIX
OpraHu3Max;

- CTPOCHHE M KJIAaCCU(PUKAIIO (EPMEHTOB, UX OCHOBHBIC CBOWMCTBA, POJIb KOPEPMEHTOB,
MPOCTETHUYECKUX TPYII, KOPaKTOPOB B (PEepMEHTATHBHOM KaTallu3e, CIOoCcOObl TpaHChOopMaun
KCEHOOMOTHKOB B OPTaHU3MC;

- XUMHYECKYIO CTPYKTYpPY U CTPOEHHE HYKJICO3HI0B, HYKJICOTHIOB M Pa3IMYHbIX THIIOB
HYKJICMHOBBIX KHCJIOT, MX OCHOBHBIC CBOWCTBA M OWOJOTHYeCKHe (YHKIUH, MEXaHU3MBI
XpaHeHUs, Tepejaun Mo HAcleACTBY U peaju3alliu TeHeTudeckoil nHpopmanuu (MaTpuyHbIe
OMOCHHTE3bI), METOJIbI BBIICIICHUS, OYMCTKHU M aHAIH3a HYKJICHHOBBIX KUCIIOT;

- Kiaccu(uKaImo, XUMUYECKYI0 CTPYKTYPY U CTPOEHHE YIJIEBOJOB, UX XUMHUYECKHE,
¢dusnyeckne W (QPU3MKO-XUMHUYECKHE CBOWCTBA, a TAK)KE METOJbI TOJTYYCHHS, BBIICICHUS H
OUMCTKH, pa3HOOOpa3We BBIMOJHIEMBIX OWONOTHYECKUX (QYHKIUH, OCHOBHBIE YEpPTHI
MeTaboJM3Ma yrieBOI0B;

- Kiaccu(uKaIuo, XUMUYECKYI0 CTPYKTYpY U CTPOEHHUE JIMIUIOB, MX XUMHUYECKHE,
dusnyeckne W (PU3MKO-XUMHYECKHE CBOWCTBA, a TaKXKe METOBI IMOJYYCHHS, pPa3HOOOpas3ue
BBITIOJTHSAEMBIX OMOJOTHUYECKUX (PYHKIIHIA;

- OCHOBHBIC TIPUHIIMIBI OPTaHU3ANMA ¥ CTPOCHHS OHOJOTHYECKMX MEMOpaH, HX
Ononoruveckre (YHKIUK, OCHOBHBIE 4YepThl MeTabonu3Ma JUIOUAOB, MEXaHU3MbI
MOBPEKIAOIIECTO JICUCTBUS AaKTUBHBIX (OPM KHCIOpPOJa W AHTUOKCHIAHTHON 3allUTBHI OT
MEPEKUCHOTO OKUCIICHUS JTUITH]IOB.

Ymemo:

- OCO3HAHHO W apTYMEHTHUPOBAHO BHIOMpATh OMOJOTHYECKHI OOBEKT MM BBIIACICHUS
OMOJIOTUYECKH aKTUBHBIX BEIIECTB, MPOBOJUTH JIEC3MHTETPANNIO KICTOK U (PpaKIIMOHUPOBAHUE
KJIETOYHBIX KOMIIOHEHTOB;

- AQHAJIM3UPOBATH POJIb BHYTPHKJICTOYHBIX KOMIIOHCHTOB, OWOIOJIMMEPOB W BBISIBIISTH
B3aMMOCBS3b OMOXHUMHUYECKUX MPOIIECCOB B KIIETKE;

- 3alMChIBaTH OTACIbHBIC (EPMCHTATHBHBIC pPEAKIIHH, PACCUYMTHIBATE CKOPOCTH
MPOTEKAIOIINX MPEBPAIICHUM;

- aHAJIM3UPOBATH OTJICITBHBIC ITYTH META00JIM3Ma U UX B3aUMOCBSI3b, PETYIISIIHNIO;

- OmpeneNnaTh IO WCXOMHBIM JaHHBIM aKTUBHOCTh (PEPMEHTOB, pPACCUUTHIBATH
MOJICKYJISIPHYEO MacCy OWOJOTHYECKHX COCJIMHEHWH, WCIOJIb30BaTh IS ATOT0 MPHUKIIATHBIC
MPOTPAMMBI.

Braoemy:

- METOJaMHU BBIJICNICHUS M OYHCTKH OCIKOB, HYKJIEHUHOBBIX KHCIOT U JPYTHX
OMOTIOTUMEPOB;
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- METOAaMM TPOBEACHMS CTaHIAPTHBIX MCHBITAHUM IO ONpPENEICHHIO IIOoKa3aTesen
(U3UKO-XMMUUYECKUX CBOMCTB Pa3IMYHbIX OMOJIOIMUYECKHX BEILECTB;

- METOAAMU OIPEJEIICHUS] CTPYKTYPHI M KJlacca OMOJIOTMYECKHX COSIMHEHH Ha OCHOBE
uX (PU3NKO-XUMHUYECKUX XaPAKTEPUCTUK U KAUECTBEHHbIX PEAKLUH.

3. Kpatkoe coaep:kanue AUCHHUINIUHBI

Beenenue. Omnpenenenust o0bEKTOB M MeTOAOB u3ydeHus. Ilonsatue o Ouosormyecku
AKTUBHBIX BEIIECTBAX, COSAUHEHUIX OHONOTnYeckoro nporcxoxaenus. Cessp “buonornyeckoit
XUMHU” € JPYTUMH JMCLUIUIMHAMM. bBHOMoOneKkynbl, MX OCOOEHHOCTHM M 3HAa4yeHue s
KHU3HEICATEIFHOCTH  OpraHn3MoB. CBsi3M B OWMONOTMYECKUX COEAMHEHUsX. Mepapxus
MOJIEKYJIIPHOM U HaJMOJIEKYJIIPHONU OpraHu3aluy KIETOK.

Monaynb 1. AMUHOKHCIIOTBI M MX TIPOU3BOAHBIE, NENTUIBI, OeKi. DEepMEHTHI.

1.1. AMHUHOKHCIIOTBI. XUMHUYECKOE CTPOEHUE, ONTHUYECKAs H30MEpPHs, XUMHUUECKHE M
(U3NKO-XMMUYECKHE CBOMCTBA, OMOJOrMYECKash poOjb B OpPraHM3ME, METOJIbI MOJYYCHUS U
BBIJICJICHUS] U3 MPHUPOJHBIX OOBEKTOB, IPOU3BOJHBIC AMMHOKHUCIOT, HX OuOJOrMuecKas
GyHKIMsA, XUMUYECKHEe W (DU3MKO-XMMHUYECKHE CBOWCTBA, XMMHUYECKHE, (epMEHTATUBHBIC W
OMOTEXHOJOIrMUYECKUE METO/Ibl OTYUECHUSI.

1.2. TIlentuapl. XHMMHYECKOE CTPOEHHME M  IPOCTPAHCTBEHHAs  OpraHM3allus,
XapaKTEepPUCTUKN NENTUAHON CBA3M, OHOJOrMYecKas pojib B OpPraHHU3ME KaK peryisiTopoB
OMOXMMHYECKHUX IPOLECCOB, IENTUIHbIE AHTUOMOTUKH, METOJbl TOJYYEHHS] U BBIIEICHUS
pa3sHOOOpa3HBIX NENTUOB U3 IPUPOJHBIX OOBEKTOB.

1.3. benku. Xumuueckoe CTpOCHHE U TNPOCTPAHCTBEHHAsl OpraHU3alus, MEepBUYHAs,
BTOpPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYPbI O€JIKOB, XUMUYECKUE U (PU3UKO-XUMUYECKHE
CBOICTBAa OEIKOB M MX pacTBOPOB, MHOT0OOpazue OHOJOrMYecKuX (YHKIHHA, METOIbI
BBIJICJIEHUS] U3 MPUPOJIHBIX OOBEKTOB, OUUCTKH U KaYECTBEHHOI'O M KOJMUYECTBEHHOI'O aHAJIN3a,
METO/Ibl UCCIIEJOBAHMS CTPOEHUS U CTPYKTYPbI, METOJIbl ONPE/IENICHNs] KOHIIEBBIX aMUHOKHUCIIOT
Y METOJbI CEKBEHUPOBAHMSI.

1.4. ®epmentsl. Ilpupoma depmenToB, ux crpoeHue, coctaB. Kiaccudukamus
(epMEeHTOB MO TUINY KaTaIU3HPYEMBIX UMM pEakifii, OCHOBHbIE CBOWCTBAa (EPMEHTOB Kak
O0enkoB M OuokaranuzatopoB. CpaBHeHHE (EPMEHTOB C XMMHMUYECKHMHU KaTallM3aTOPAMHU.
CyOctpatHast crerupuuHOCTh (GpepMeHTOB, ee BUbl. KopepMeHThI, MpoCcTeTHUYecKue Ipymibl,
KOo(aKTOpbl, BUTAMUHBI, UX Onosiornyeckas poib. MynbTHudepMeHTHbIE cucTeMbl. OnipeeneHue
aKTUBHOCTH (EPMEHTOB M CIOCOOBI €€ peryasiuu B KUBOM KieTke. TpaHchopmanus,
00e3BpeKUBaHUE U BbIBEJICHNE KCEHOOMOTUKOB U3 OpraHu3Ma.

1.5. ITonstue o metabonusme. IIoHsATHE 00 OCHOBHBIX ITpOLECCaX MPEBpALCHUs OEIKOB,
NEeNTHI0B, aMUHOKHUCIIOT U UX MIPOU3BOJHBIX B )KUBBIX OpraHU3Max.

Monynb 2. HykenHOBbIE KUCIIOTBI.

2.1. Hyknmeotuasl, UX NPOU3BOJHBIE U HYKJIEHUHOBBIE KHUCIOTHI. VICTOpUS OTKpBITHS U
W3YYEHHUs HYKJIEMHOBBIX KHCIOT. [IMpMMHINHOBBIE M IypUHOBBIE OCHOBAHUS, HYKJICOTHIbI U
HYKJI€o3uabl, (pochopunrpoBaHHbIe HYKICOTHIBI, MX XUMHYECKHE U (U3UKO-XUMUUYECKUE
CBOWCTBA, MosyuyeHue. buonorndeckne GyHKIUN HYKICOTHIOB U UX IPOU3BOJIHBIX B OpPraHU3ME.
JHK u PHK, ux xumuyeckas ¥ NpOCTpAHCTBEHHas CTPYKTYphl, XMMHUYECKHE U (UUKO-
Xummuueckue corictsa, noaydenue. Buasl JIHK n PHK B kileTkax nmpokapuoT U 3yKapuoT, UX
Ouonoruueckure QpyHKINU.

2.2. TlonsitTue 00 OCHOBHBIX IpoIleccax, MPOUCXOAIMX C y4acTHEM HYKJIEHMHOBBIX
KHUCJIOT U HYKJICOTHUIOB B JKUBBIX OpraHn3Max. MaTpruuyHble OMOCHHTE3bI B KJIETKE: perIuKaIus,
TPAHCKPHIILIKS, TPAHCIALNSA, OCOOCHHOCTU IPOLECCOB Y IMpo- U dyKapuoT. lloHsTHe reHa B
MOJIEKYJISIpHO OHOJIOTMYeCKUX TepMuHax. [loHATHE O TeHeTH4yecKoW HWHXKeHepuu. | eHHo-
WH)KEHEPHBIE IITaMMbl MHUKPOOPTaHU3MOB Ha CIIy’KO€ y 4elloBEeKa W B OKpY’Kalollel cpene.
TpaHCreHHbBIE OPTaHU3MBI: BIMSHUE HA OKPYXKAIOLIYIO CPEly U 310POBbE YEIOBEKA.

Mopnynb 3. YriieBosl, JIUNIUBI U UX IPOU3BOIHBIE.

3.1. YraeBoas! u ux npousBoaHbie. Kimaccudukanms, XuMUUECKOe U TIPOCTPAHCTBEHHOE
CTPOCHHE OCHOBHBIX YIJIEBOAOB. MOHO-, AM- M TpHUcaxapa, MX Ouosormueckas (yHKIIHS,
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XUMHUYECKHEe W (U3UKO-XMMHUYECKHE CBONCTBA, MONydeHHE. [ MMKO3ubl, UX Ouonormueckas
(byHKIMS, XUMUYECKUE B (PU3UKO-XMMUYECKHE CBOWCTBA, MOJTydyeHHe U aHanu3. Omurocaxapuiabl
U TIOJIUCAaXapuibl, UX Ouosiornyeckas QyHKIUS, XUMUYECKUE U (PU3UKO-XUMUYECKUE CBOWCTBA,
NOJyYeHUE W aHaiu3. [ JIMKONMENTHIIbI, MENTHIOTJIMKAHBI, TJIMKONPOTEHHBI, XUMHUYECKHE W
(U3UKO-XMMHYECKHUE CBONCTBA, OMOIOTMYECKas pPOJIb B OpraHW3ME, METOJbI BBIJCICHUS W3
OpUPOIHBIX 00BbekTOB. [loHSATHE 00 OCHOBHBIX WpoIeccax, MPOUCXOMANIMX C y4acTHEM
VIJICBOMOB B JKHUBBIX opranm3max. [nukomm3. IlentozodocdarHeii nukia. CybcrpaTHOE
dochopunupoBanue ADP. Pereneparuss NAD+, posib JakTaTaeruaporeHassl B 3T0M Ipolecce.
CnuproBoe Opokenue. AspoOHBIH MeTaboim3M mnHpyBaTa. MHTOXOHIAPHUHU: CTPYKTypa u
sHeprernueckue (GyHkumuu. JlekapOokcwimpoBaHue mnupyBata. LMK JIMMOHHOW KHCIIOTHI
Oxucnenne NADH u FADH2 B npixarensHoii nenu. Conpsbkenue cuare3a ATP ¢ mepenocom
a1exkTpoHoB ¥ IpoToHOB 0T NADH 1 FADHZ2 x MonexkyisipHOMY KUCITOpOy. AKTUBHBIC (POPMBI
KHCJIOPO/Ia U UX TOKCHYECKOE JIeCTBUE.

3.2. Jlunuapl U ux mpousBogHble. PasHoOOpasue nmunuaHbIX BemiecTB. OcoOeHHOCTH
CTPOCHUS U KJIacCH(pUKAIUs JTMIUAO0B. [IpocThie (KUPBI, )KUPHBIE CIIUPTHI U BOCKA) U CIIOKHBIC
(HeHTpasbHbIC, MOJIAPHBIC U OKCHJIUIIMHBI) JIMIHIbL. bronornyeckre (yHKINU, BBITOIHIEMbIC
Pa3TUYHBIMU THIIAMHA JTUNUA0B. CTPYKTYpHBIE (parMEHTHI JIMITHIOB: YKHUPHBIC KHCIOTHI M HX
NPOM3BOJIHBIC, XKUPHBIC CIUPTHI. X XUMUYECKUEe U (PU3UKO-XUMHUECKUE CBOMCTBA, MOTYyYCHHE
U aHanu3. buosiormueckue MeMOpaHbI, WX CTpoeHWe W (QyHKIHMA. JIMIHIbI OHOIOTHYECKUX
MeMOpaH: TIMIEPOTHITUABI, COUHTOTUIMHIBI, (HOCHOTUITUIBI, TIUKOIUIHIBI (TIMKOTIUIIEPO- U
IMKOC(UHTOIUTIUIBI), XOJECTepUH. B3auMOCBS3b CTPOSHUS JIMIUAOB C WX (QYHKIUAMU B
cocraBe MeMOpaH. [Ipor3BoIHBIC IMTIHIOB U UX OUOJIOTHYECKUE QPYHKIUH (SKUPOPACTBOPUMbIE
BUTaMUHBI, TIPOCTATIAHINHBI, )KEITIHBIC KUCIIOTHI, IIOJIOBBIC TOPMOHBI U KOPTHKOCTEPOUIBI), UX
XUMHYECKHE U (U3UKO-XUMHUYECKHE CBOMCTBA, MOMy4YeHUE W aHamu3. [loHsATHE 00 OCHOBHBIX
mporeccax, MPOUCXOISAIINX C YIaCTHEM JIMITHJIOB M WX MPOU3BOJHBIX B KHBBIX OpPraHH3MaXx.
Karabonusm nunumoB: TUMONIUTHYECKUE (PEPMEHTHI, TyTH OKUCIIEHUS KUPHBIX KUCIOT, CHHTE3
JKUPHBIX KHCITOT. [IepeKncHOe OKUCIICHNE JINITHA/IOB © MEXaHU3MBI 3aIIUThI OT HETO.

4. O0beM y4eOHOH JUCHHUILINHBI

. B 3aueTHbIxX B akanem.
Bunsl yueOHol paboThl

eIIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyANTOpPHBIE 3aHATHA: 48/36 48
Jlexru (JIek) 16/36 16
[Tpaktuueckue 3anstus (I13) 32/36 32
CamocrositeanHas padora (CP): 60/36 60
Buja koHTpoOJISi: 3a4eT / 3K3aMeH 3ader

AHHOTaN U padoyeil NporpaMMspl JUCHHIJIMHBI
«CoBpeMeHHBbIEe METObI MOMCKA U 00PA0OTKH HAYYHO-TeXHUYECKO nHpopManum»
(b1.B./1IB.9.1)

1. Henbr0 AUCHUIIMHBI  SBISETCS  MOATOTOBKA  CTYIAEHTOB B 00JIaCTH
WH(OPMAIIMOHHOTO  CONMPOBOXKJICHUS  HAYYHOH  JEATCIILHOCTH, TPUBUTHE  HABBIKOB
CaMOCTOSITENILHOTO TIOMCKAa XUMUYECKON MH(GOPMAIIUHU B Pa3IMYHBIX HCTOUHUKAX.

2. B pesyabrare u3ydeHMs AUCHUILIMHBI OOyyawuuiics 10 Mporpamme
0akajiaBpuaTa J10JIKeH:

Obnaoams cnenyromumu obmenpodeccunonansubiMu (OIIK) u mpodeccrnonanbHBIMU
(ITK) xoMIieTeHIIMSAMHU:

- CIIOCOOHOCTBIO pellaTh CTaHIAPTHBIE 33/1a4u MPO(EeCcCHOHANBHON NesSTEIbHOCTH
Ha OCHOBe WHGOPMAIIMOHHOW M  OMOMMOrpaduvecKkol KyJabTypbl ¢ TPUMEHEHUEM
WH(OPMAIIMOHHOKOMMYHHUKAITMOHHBIX TEXHOJOTMH M C YYETOM OCHOBHBIX TpeOOBaHUI
uHopmanronnoi 6ezomacHoctu (OIMTK-1);
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- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBpPEMEHHBbIE HH(MOPMAIMOHHBIE TEXHOJOTHH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIb30BAHUEM IIPUKIIAJAHBIX NPOrpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTUYECKUX MapaMeTpoB OOOPYIOBaHHMS W MOHHTOPUHIA MPUPOAHBIX CpE
(IIK-3).

3uamo:

- OCHOBHBIE  COCTaBJsIOIIME  HMH(OpMAMOHHOrO  o0ecredeHus  Ipolecca
COIPOBOKACHMSI HAYUYHOH J1€ATENbHOCTH, IIOHATUS U TEPMUHBL;

- OCHOBHBIE OTEUECTBEHHBIE U 3apy0eKHbIe HCTOYHUKH MTPOGUIBHON HHpOpMaLUN;

- o0II1e IPUHIMIIBI TOTyYeHHs, 00padOTKU U aHAIN3a HAyYHOH HH(OpMAaIIH.

Ymemu:

- BBIACIIATH KOHKpPETHbIE HWH(MOPMAIMOHHBIE TEXHOJOTWH, HEOOXOAMMBIE IS
MH(POPMALIMOHHOT0 00eCeueH s pa3IMUHbIX HayYHbIX TOTpeOHOCTE;

- HAXoAuTh NPOPUIbHYI0 HH()OPMAIUIO B Pa3IMYHBIX OTCUYECTBEHHBIX U 3apyOEKHBIX
MH(POPMALMOHHBIX MacCUBax;

- 00pabaTbIBaTh U aHAJTM3UPOBATH JAHHBIE C IIETIbIO BHISABICHHS PEJICBAaHTHON HH(pOpMa-
LUN.

Braoemy:

- 3HAaHUSMHM O COBPEMEHHBIX AaBTOMAaTHU3MPOBAHHBIX MH()OPMALMOHHO-TTIOMCKOBBIX
cucreMax (AUIIC), ux BO3MOKHOCTSIX, CIOCO0AX B3aMMOJICHCTBHS C HUMHU;

- PAaKTUYECKMMHU HaBbIKAaMU MH()OPMAIIMOHHOIO MOMCKA C MOMOILBIO TEXHOJIOTHI
TEJIEKOMMYHUKALMOHHOIO A0CTymna U MIHTepHeT-TeXHOI0TH;

- OCHOBHBIMM IIOAXOJAaMH JUI1 aHaJIM3a IIOJIy4EHHOM [aHHBIX C LEJbI0
UH(POPMALMOHHOTO YIOBJICTBOPEHHSI PA3IMYHBIX HAYYHBIX TTOTPEOHOCTEH.

3. Kparkoe coaep:kaHue JMCHUIINHBI:

BBenenne. OcHOBHbIE MOHSTHS W TEPMUHBL. [OCyAapcTBEHHas cHUCTEMa HAy4HO-
TeXHH4eckoil nHpopmanuu. Paccesnue u crapenue nHpopmanuu. Crnenuduka nHGopmauu mno
XUMHUHM U XUMHUYECKOW TexHosoruu. IlepBuunas m BropuuHas uHdopmanus. GopMbl CBEpPTHI-
BaHUs uHpopmauuu. bubnuorpaduyeckoe onucanue. [lpumepsr 6ubnuorpaduyeckoro omnuca-
HUSl pa3nuyHbIX BUJOB mnepBoucTouHukoB. 'OCT 7.1 - 2003 «bubnuorpaduueckas 3amuch.
bubnuorpapuyeckoe onucanue». OcnoBHble opransl 'CHTU. Pacnpenenenue noTokoB Hayu-
Hoit uHpopmanmu cpeau opraHoB 'CHTU. Xapakrepuctrka u Ha3Haue€HHWE OCHOBHBIX BUIOB
u3naHuid. M3naHus OTeYeCTBEHHBIX M 3apyOeKHBIX MH(POPMALMOHHBIX OpraHoB. OCHOBHBIE
CIIPaBOYHbBIE U3JAHUSI.

[Touck wuHpOpMaUM ¢ MOMOIIBIO pedepaTUBHBIX KypHanoB. VcTopus mNosBICHUS
pedepaTuBHBIX JKYpHAJIOB U UCIIOJIB30BAaHME UX JJIS MTOMCKAa XUMHUYecKol nHopmanuu. Pede-
paTuBHBIE XYpHajibl 0 XUMUHU. PedeparuBHblii xypHan «Xumus». CTpykrypa, pyOpuKaius,
cucreMa ykaszatenen. Paznuunble anropuT™Mbl noucka ¢ ucronb3zoBanneM PXXX. IIpumeps! nouc-
Ka XMMHUYECKOH nH(popMaluu ¢ Ucnojab3oBaHueM ABTopckoro, IIpeamernoro, ®@opMynsHOro U
[TarentHOoro ykaszarteneit. PedeparuBnwni xypHan «Chemical Abstractsy (CILIA). Cmyx0a
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuBHoro xxypHaia «Chemical Abstractsy.
Cucrema pyOpukanuu. Cucrema TpeTUuHOM MHGOpMaUu - yKkazaTtenu. Pa3nuyHblie BUABI MTOKC-
ka ¢ ucnojin3oBanueM CA. Ilpumepsl moucka XMMHYECKOM HH(OpMAIMH C HUCIOIB30BaHUEM
Author Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

[Touck undopmanuu B b/ AUIIC. ABTomMaTu3npoBaHHble HHPOPMALMOHHO-TIOMCKOBbIE
cuctembl. JlManoroBble MOMCKOBBIE CUCTEMBI - OCHOBHBIE (DYHKIIMM U BO3MOXHOCTH, CIOCOOBI
noctyna. OcoOeHHOCTH OO0pabOTKM W TOMCKAa XUMHYECKOM HH(OpMalMM B IHATOTOBBIX
cucrtemax. llouckoBble  cuUCTEMBl 1O XMMHM B  TOJUTEMAaTHYECKUX  CIyxkOax.
Criennanu3upoBaHHbIE MTOMCKOBBIE CHUCTEMBI. AJNTOPUTM WH(POPMALMOHHOTO IMoHcka. Bbibop
JEKCUYECKMX  CIMHULl, HCIOJb30BAHHE JIOTMYECKUX UM  IO3ULUOHHBIX  OIEPATOPOB.
WNHdpopManinoHHO-TIOMCKOBBIN s3bIK. JIOTHMKa U cTpaTerus moucka.

AUIIC Bceepoccuiickoro HHCTUTYTa HAy9HOW U TexHHYeckor nHpopmannu (BUHUTHN).

OcHOBHBIE TPOIYKTHI W Yyciyru, npenocraBisemMple BUHUTU B obnactu Hayku u

116



TexHuku. baszel ganHeix BUHUTU. Ilpeamernoe conepxkanue u HanoaHeHue. CTpyKTypa
nokymentoB B bJ[ BUHUTHU. HMuadopmanmoHHO-TOMCKOBBINA s13bIK. [lomckoBas crTparerus.
Ocobennoctu moucka wuHpopmanmu B b/ BUHUTU. Anamu3 pe3yiabTaToB IOUCKA II0
peneBanTHOCTU. IlpuMepsl ocyiiecTBiIeHHs] MoHMCKa HHGOPMALMU IO pa3IUYHBIM BHJIAM
nouckoBeix 3anpocos B b/ BUHUTU. AUIIC Scopus (Elsevier). Ocobennoctu, opranusaius u
BO3MOXKHOCTH Tmoucka. IlouckoBas ctparerus. AHanu3 pe3yiabTaToB moucka. IIpumepst
OCYILIECTBIICHHUS] MOMCKAa MH(YOPMAIMM MO Pa3IMYHBIM BHJIaM IMOMCKOBBIX 3alpocoB. AHaIu3
HUTUPOBAHUS HAY4HbIX MyOiukanuii. OTeuecTBEHHbIC U 3apyOeKHbIE UCTOYHUKU MHGOpMaAIUU
0 XUMHHU U CMEXHBIM o0OsacTsiM. O030p CyHIECTBYIOIIMX HH()OPMAITMOHHBIX HCTOYHUKOB B
o0nacTu XMMHUYECKON MH(OpPMAlMM U CMEXHBIX HayK. [leyaTHble M 3JEKTPOHHBIE UCTOYHUKHU
uHpopmanuu. Pacumpenne nHGOPMAIIMOHHOTO MPOCTPAHCTBA 33 CUET CO3/aHUS HIIEKTPOHHBIX
BEPCUN JKYPHAJIOB M OTKPBITOIO JOCTyHa K JJIEKTPOHHBIM IMEPUOAMYECKUM M CIPABOYHBIM
m3ganuaM. OrpaHuyeHHuss CBOOOJHOTO M aBTOPU30BAHHOTO AOCTyHa. OTKPBIThIE MOMCKOBBIC
cucreMsl pedeparuBHoit napopmanuu (Scirus, PubMed u mp.).

[Touck mHOPMAIMK B AJIEKTPOHHBIX KypHasaX. MH(OpMaIOHHBIE TOPTAIBI U CAUTHI
3JIEKTPOHHBIX HW3JAHUI: CalT SJEKTPOHHBIX JKYPHAIOB AMEPHUKAHCKOTO XHMHUYECKOIO
obmectBa, mopran Informaworld wusnmatensctBa TAYLOR&FRANCIS, wunbopmannoHHbI#
noptan SCIENCE DIRECT wuznmarensctBa ELSEVIER, mopramer m3marensctB SPRINGER,
WILLEY &SONS, caiitel nqpyrux usnatenberB. OOmme 0cOOCHHOCTH TMpeCcTaBlIeHus nHpopma-
nuu. Kparkas xapakrepuctuka pecypcoB. OCOOCHHOCTH MPOCMOTPA IMOJHBIX TEKCTOB CTAaTel B
html- u pdf-gpopmarax. [lononHuTeNbHBIC QYHKIIHH.

Nudopmanmonnsie pecypcbl cetu Internet. ['nmoGanbHble KOMIIBIOTEPHBIE CETH.
Bo3MoxHOCTH KOMIBIOTEPHBIX ceTel B mepenade u oomene mHpopmarmen. ['modanbHas ceTh
Internet. Wcropust co3manus u pa3BuTHs. OCHOBHBIE YCIYyTM KOMIIBIOTEPHBIX CETEil:
SJIEKTPOHHAss Touyta W TenekoHbepenimu, Telnet, FTP, WWW. Ha3naueHwe, NPHHIIUATIBI
NENCTBUS, CTPYKTYypa, BO3MOKHOCTH. M cmonb30BaHue MOUCKOBBIX cucTeM Internet mist mowmcka
uH(pOpMaLIUH.

[TonesHsle pecypcsl XMMHUYECKOH MH(pOpMaLUK, TOCTynHble yepe3 ceTh Internet. Ilouc-
KOBas cucTtema SCIrUS - crenuain3upoBaHHas MOMCKOBas cuctema Internet, comepikamas Ha-
YUHYI0 HH(OpMAIHIO, COOpaHHYIO M3 PAa3IMYHBIX PECYpPCOB CETH. AHAINU3 TOKYMEHTOB, Hal1eH-
HBIX B pe3yjbTaTe Moucka. Bo3MOXKHOCTH UX UCIIOJIb30BAHMUS.

HcTtounuku nateHTHOU nH(popmanuu. [laTeHTHAsT JOKyMeHTalus Kak MHPOPMAIIMOHHBIN
MaccuB. OCHOBHBIE TIOHATHSI U OTpeAeNieHus] B 0byiactu mareHToBeneHus. OObeKTh n300peTe-
Hull. MexayHapoaHas nateHTHas kiaccudukanus (MIIK). Oco6eHHOCTH MAaTEHTHOTO MOUCKA.
OreuectBennbie U 3apyoOexubie AUIIC marentHoit nHpopManmu. XapakTepuUCTHKA, OpraHU3a-
1M, BO3MOKHOCTH TTOMCKA.

b/l ®enepanbHoro mHctuTyra npombiiieHHOW cobctBeHHOCTH (DUIIC). OcHOBHBIE
¢ynkuun OUIIC, nmpoxayktel u ycnyru. BJl marentHoit uHdpopmauunu DUIIC. CoctaB u
BO3MOXHOCTH AocTyma. CTpykTypa mateHTHOro nokymeHTta B BbJl. CocTaBieHue pa3iuyHbIX
BapHAHTOB TOWCKOBBIX 3ampocoB. [Ipumepsl mpoBeneHHUs TMOHCKa B pedepaTUBHOU U
noHoTeKcTOBOU Bl «M300peTenus». AHamM3 pe3yabTaTOB MUCKA.

B/l Amepukanckoro mareHTHOro BemomctBa United States Patent and Trademark
Office (USPTO). Cocra BJI USPTO. Bo3moxuoctu noctyma. CTpyKTypa HaT€HTHOTO
nokymenta B BbJ[. CocraBnenue pa3iauyHbIX BapUaHTOB MOUCKOBBIX 3ampocoB. [Ipumepsl
MIPOBEJICHUS MOUCKA. AHAJIN3 Pe3yJIbTaTOB IMOUCKA.

bJI ESPACENET. Komnekmus natentueix b/l ESPACENET. Bo3mosxkHocTH 1ocTyma.
CtpykTypa nareHtHoro gokyMmenta B b/[. CocraBieHue pa3iMyHBIX BapUAaHTOB MOHMCKOBBIX
3ampocoB. [Ipumepst mpoBenenus novcka B bJI ESPACENET. Ananu3s pe3ynbTaToB MmoucKa.

Bo3moskHOCTH co31aHns COOCTBEHHBIX HH(POPMAIMOHHBIX Npodueii. Mcnonb3oBanue
POOJIEMHO-OPHEHTUPOBAHHBIX WH(GOPMAIMOHHBIX MAaCCHBOB, OTOOpPAaHHBIX W3 PAa3THYHBIX
WH()OPMAITMOHHBIX UCTOYHUKOB JJISI CO3/IaHUSI COOCTBEHHBIX MPOQHUIICH.
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4. O0beM y4eOHOH JUCHHUILINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh

eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 2,0 72
AYIUTOpPHBbIE 3aHATHUS: 16/36 16
Jlexmm (Jlek) - -
Jlabopatopusbie 3austust (J1ao) 16/36 16
CamocrosiTeabHas padora (CP): 56/36 56
Bua koHTpoOJA: 3aueT / IK3aMeH 3auer

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«Audpopmanunonnsbie Texnoaorun B xumun» (b1.B./B.9.2)

1. Henabl0 AUCHUIIMHBI SBISETCS TOJATOTOBKA CTYAGHTOB B  0o0JjacTu
MH(OPMALIMOHHOIO COIPOBOX/ICHUS HAyYHOW JEATEIbHOCTH B OOJACTH CHEIHAJIbHOTO
MoWcKa XHMHYECKON uH(GOpMaluy, TMPUBUTHE HABBIKOB CAMOCTOSITENILHOTO MOMCKA
XUMHYECKON MH(POPMAITUH B PA3IMYHBIX UCTOYHUKAX.

2. B pe3yabTare uzyueHusi JAMCUMIUIMHBI O0y4Yawuuiicsi Mo mnporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyrwomumu obmenpodeccunonansubiMu (OIIK) u npodeccrnonanbHbIMU
(ITK) xomnereHIusAMHU:

- CIIOCOOHOCTBIO ~ pemiaThb  CTaHAApTHBIE  3afaud  MNpodecCHOHATBHOU
NEeSITeIbHOCTH Ha OCHOBE WHGOPMAIMOHHOH W  OuOMMorpadm4eckoil KyIbTypsl C
npUMEeHEeHHeM HWHGOPMAIMOHHOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHM W C Y4€TOM OCHOBHBIX
TpeboBanuii nudopMaronHoi 6e3onacuoctu (OITK-1);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIE TEXHOJOTHH,
MPOBOJIUTH 00PaOOTKY MH(POPMAIIMK C UCIOJIB30BAaHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUIS pacyera TEXHOJIOTMYECKUX MapaMeTpoB OO0OPYAOBAaHUS M MOHUTOPHMHIA HMPUPOIHBIX CpPea
(TIK-3)

3namo:

- OCHOBHBIE  COCTaBJISIFOIIME HMH(POPMAIIMOHHOTO OOECIedYeHusl  Mporecca
COIPOBOKACHMSI HAYYHOH IE€ATENbHOCTH, IIOHATHS U TEPMUHBL;

- OCHOBHBIE OTEYECTBEHHbIE M 3apyOE€KHbIE HCTOYHUKU MPO(UILHON
uH(pOpPMAIIUU IO XUMHH;

-001111Me TPUHIIMIIBI TOTY4YeHUsI, 00pabOTKU U aHalM3a Hay4yHOU nH(popManuu,

Ymemn:

- BBIIETATh KOHKPETHbIE HMH(POPMAIMOHHBIE TEXHOJOTHMH, HEOOXOAMMBIE s
UH(POPMALIMOHHOTO 00ecneueH s pa3IMYHbIX HayYHbIX TOTPeOHOCTEH;

- HaXOJUTh NMPOPMIbHYI0 MH(GOPMAIMIO B PA3IMYHBIX OTEUECTBEHHBIX M 3apyOeKHBIX
WH(OPMAIIMOHHBIX MaCCHUBAX;

- 00pabaThIBaTh U aHAIM3UPOBATh JIAHHBIE C IEJIbIO BBISBICHUS peleBaHTHON HH(pOpMa-
1IUH,

Braoemy:

- 3HAHUSIMH O COBPEMEHHBIX AaBTOMATH3MPOBAHHBIX WH(OPMAIMOHHO-TTOMCKOBBIX
cucremax (AUIIC) B oOnacty XMMHHM M CMEXHBIX OTpaciied, X BO3MOKHOCTSX, croco0ax
B3aUMOJICUCTBUS C HUMU;

- MPAKTUYECKUMH HaBBbIKaMU WH(GOPMAIMOHHOTO TIOUCKA C TTOMOIIIBIO TEXHOJIOTUN
TEJIEeKOMMYHUKAIMOHHOTO A0CTymna U IHTepHeT-TeXHOIoTH;

-OCHOBHBIMH MOJXOJJaMU JJIsl aHAJIM3a MOJYYECHHBIX TaHHbIX.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI:

Beenenne. OcCHOBHBIE MOHATHS W TEPMHUHBL. l'OCydapCcTBEHHas CHCTEMa HAay4HO-
TexHu4deckon nHpopmanuu. Paccesaue u crapenue uHbopmanuu. Crnenuduka nHGOpMaIUy 1Mo
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XUMHUU ¥ XUMHUYECKOW TexHojoruu. IlepBuunas u BropuuHas mHdpopmauus. OopMbl cBEpTHI-
BaHus nHpopManuu. bubmuorpaduueckoe onucanue. [Ipumeps OubarorpaguIecKoro omnuca-
HUS pa3nu4HbIX BUAOB mnepBouctouHukoB. OCT 7.1 - 2003 «bubnuorpaduueckas 3ammuch.
bubnuorpaduueckoe onmcanuey. OcHoBHbie opranbl [ CHTU. Pacnpenenenue moTokoB Hayd-
Hoil mH(popmanuu cpeau opranoB 'CHTU. XapakrepucTtrka u Ha3HaYeHHE OCHOBHBIX BHJIOB
u3nanuii. M3nanus oTeuyecTBEHHBIX U 3apyOeKHBIX HMH(POpPMAIMOHHBIX OpraHoB. OCHOBHBIE
CIIPABOYHbBIC U3AHUS.

[Touck wunHpoOpManuu c MOMOILIBI0 pedepaTUBHBIX >KypHaloB. Mcropus mnosBiaeHUs
pedepaTuBHBIX KYPHAIOB U MCIIOJIB30BaHUE MX JUIS TIOMCKAa XUMHUYECKOW nHpopmanuu. Pede-
paTUBHBIN KypHan «Xumus». CTpykTypa, pyOpuKkamus, cucteMa ykasareied. Pasnmuunbie an-
TOPUTMBI TIOUCKA ¢ ucnoibp3oBanueM PXKX. IIpumepsl moucka XuMHUECKOW MHPOPMALIUU C UC-
nojas3oBanueM ABropckoro, [Ipeamernoro, @opmynbHoro u IlarenTHoro ykaszarenei. CpaBHe-
uue PXXX u P2XK «Chemical Abstracts» (CIIIA).

[Touck undopmanuu B B[ AUTIC. ABToMaTu3npoBaHHbIe HHPOPMAITMOHHO-TTIOUCKOBBIE
cucreMbl. OcobeHHOCTH 00pabOTKM W TOMCKAa XHUMHYECKOH HH(OpMAIMu B JAHATOTOBBIX
cuctemax. [loWickoBble CHCTEMBI [0 XMMHHM B TOJUTEMATHYECKUX  CIyk0ax W
CHEIMATU3UPOBAHHBIE TOMCKOBBIE CHCTEMBI. AJITOPHUTM HH(GOPMAIIMOHHOTO ToucKa. Bribop
JEKCUYECKUX  €QUHHULl, MHCHOJb30BaHUE JIOTMYECKUX U  IO3ULUUOHHBIX  ONEpPaTOpPOB.
NHupopmalinoHHO-TOUCKOBBIN S3bIK. JIOrMKa U cTpaTerust noucka.

AMUIIC Beepoccuiickoro MHCTUTYTa HaydyHOU U TexHudeckoi nadopmanuu (BUHUTH).

OcHoBHblE NPOAYKTHI W ycayrd, npenocrasisgemble BUHUTU B obnactu Hayku u
texHuku. basel nanHbix BUHUTU. Ilpenmernoe conepxanue u HanosnHenue. CTpykTypa
nokymentoB B b/l BUHUTU. MudpopmanmoHHO-TIOMCKOBEIA s3bIK. [lomckoBas crparers.
Ocobennoctu mnoucka wunopmanuu B bJl BHUHUTU. Ananus pe3ynpTaToB MOUCKA IO
peneBaHTHOCTH. IlpuMepsl ocymiecTBIEHUS IOMCKAa HMH(OpPMALMM MO Pa3IMYHBIM BHUAAM
nouckoBsIxX 3anpocoB B b/l BUHUTU. OtedyecTBeHHbIE U 3apyOekHbIe HCTOYHUKH HHPOPMALIUU
[0 XUMHUU U CMEXHBIM obOmactsM. O030p CyliecTBYIOIUX HH(POPMALMOHHBIX MCTOYHHKOB B
001acTH XMMHUYECKOH MH(pOpPMAIMM U CMEXHBIX Hayk. IleuyaTHble M 3JEKTPOHHBIE MCTOUHUKHU
uHpopmManuu. Pacmmpenne HHPOPMAIIMOHHOTO POCTPAHCTBA 33 CUET CO3/aHUS 3JIEKTPOHHBIX
BEPCUM JKYpPHAJIOB M OTKPBITOTO JOCTYNA K JJIEKTPOHHBIM MNEPUOAWYECKHM M CIIPABOYHBIM
u3naHusaM. OrpaHudeHus CBOOOJHOTO M aBTOPU30BAHHOTO JocTyna. OTKpBITHIE MOMCKOBBIE
cucteMsl pedepaTuBHOM HHPOP-

maruu (Scirus, PubMed u ap.). AUTIC Scopus (Elsevier). Oco6eHHOCTH, OpraHU3aIHsI
U BO3MOXXHOCTH mnoucka. llonckosas crparerus. AHamu3 pe3ysnbTaToB noucka. [Ipumepsr
OCYIIIECTBJIEHUS MTOMCKA MH(OPMALMU O Pa3JIMYHBIM BHUJIaM MOMCKOBBIX 3allpOCOB. AHaIHU3
UTUPOBAHUS HAYYHBIX MyOTUKALIUH.

HUcrounukn HaTEeHTHOU nHpopmanuu. ITaTenTHas JIOKYMEHTAIHS KakK
UH(pOpMaLMOHHBIH MaccuB. OCHOBHbIE MOHATHUS U ONpPEENICHHUs] B 00JIACTH NaTEHTOBEICHUS.
O6bexTsl n300peTeHnil. MexnyHaponnas nateHTHas kiaccupukanus (MIIK). Ocobennoctu
naTeHTHoro mnoucka. OteuecTBeHHble U 3apyOexxHble AUIIC mareHTHON wuH(pOpMaIMH.
XapakTepucTHKa, OpraHu3alMs, BO3MOXKHOCTH moucka. bJ[ denepanbHOro HMHCTUTYTA
npomeinieHHONH coOctBeHHOCcTH (DUIIC). BJI AMepukaHCKOTO MAaTEHTHOTO BEIOMCTBA
United States Patent and Trademark Office (USPTO). B/l EBpomeiickoro mnaTeHTHOTO
BegomcrBa ESPACENET. CoctaB u Bo3MOXHOCTH jJoctyna. CTpyKTypa HaTeHTHOIO
nokymenta B BJ[. CocraBneHue pa3iauyHbIX BapHAHTOB IOMCKOBBIX 3ampocoB. IIpumepsr
IPOBEICHUS TIOMCKA. AHalIM3 pe3ynpTaroB moucka. [louck MHQOpMauu B 3IEKTPOHHBIX
KypHanax. MHbopMalilnoHHbIE TOPTajIbl U CAaUThl JIEKTPOHHBIX U3JaHUI: CallT 31EKTPOHHBIX
KYpHAJIOB AMEPUKaHCKOTO XHMMHYECKOro obOmectBa, mopran Informaworld wmznarenscrsa
TAYLOR&FRANCIS, wundopmanmonnsiii mopran SCIENCE DIRECT wusnmarenscTBa
ELSEVIER, mopranet wusnmarensctB SPRINGER, WILLEY&SONS, caiitel apyrux
n3narenscTB. O0mue ocoOeHHOCTH TipeacTaBineHns nHpopmanmu. KpaTkas xapakTepucTuka
pecypcoB. OCOOCHHOCTH TPOCMOTpa MOJHBIX TekcTtoB crtared B html- u pdf-popmarax.
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JlononHuTENbHBIE (DYHKIHH.

HUndopmanmonnsie pecypcbl cetu Internet. Mcmonb3oBaHue MOHCKOBBIX CHCTEM
Internet nmns momcka xumuyeckod wuH(popmaruu. IlonesHsle pecypchl  XMMHUYECKOU
uHdopmanmu, JOCTymHble 4Yepe3 cerb  Internet. TlomckoBas cuctema  Scirus -
CHeMallM3upoOBaHHas TIOMCKOBass cuctema Internet, comepikamas HaydHyro WHGOpPMAIHUIO,
COOpaHHYIO U3 PA3JIMYHBIX PECYPCOB CETH. AHAJIN3 JOKYMEHTOB, HAlJIEHHBIX B PE3yJIbTaTe
IIOMCKA. BO3MOXHOCTH UX UCIIOIB30BAHMUS.

4. O0beM y4eOHOI TUCHMIIIIHHbBI

. B 3auerHbIx B akaznem.
Bunsl yaeOHOM paboThI

eIIMHUIIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 2,0 72
AYIHTOPHDIE 3AHATHS: 16/36 16
Jlexumn (Jlek) - -
Jlaboparopusie 3ausatus (J1a0) 16/36 16
CamocrositeabHas padora (CP): 56/36 56
Buj koHTpOJIS: 3a4eT / IK3aMeH 3auer

AHHOTauus padoyeii MporpaMMsbl JUCHUTLIMHBI

«OCHOBBI TPOEKTHPOBAHMSA U IKoJOrHYeckas ykcneprusa » (b1.B.JIB.10.1)

1. Heap AUMCHMIVIMHBI - TIpHOOpeTeHHE OOYYAIOMIMMHUCS YTIyOJCHHBIX 3HAHUHA U
KOMITCTEHIMH, TOTy4YeHHE U 3aKperuIeHue NMpopecCHOHATBHBIX YMEHHH M HaBBIKOB B 00JacTH
NPOBEICHUS HKOJOTHYECKOW OKCIEPTU3bl TPOCKTOB CTPOMTENBCTBA C HCIOJIH30BAHUEM
CIeUaIbHBIX METO/IOB OL[CHKH M aHaJl3a IPOCKTHBIX MAaTEPHAJIOB.

2. B pesyabTare M3ydyeHus AMCUUILIMHBI 00y4YalolIUiicsl MO MporpamMme 0akajiab-
pHATAa J0JIKEH:

Obnadams crnenyronmumu npodeccuonanbabiMu kKomneTeHIusMu (I1K):

- CIIOCOOHOCTBIO YYacCTBOBAaTh B COBEPIIEHCTBOBAHMM TEXHOJIOIMYECKHX IMPOIECCOB C
MO3HIIMN SHEPTO - U PECypcocOepekeHMs,, MUHIMHU3AIIMN BO3JACUCTBUS HA OKPYXKAIOIIYIO CPEIy
(TK-2);

- CHOCOOHOCTBIO  HWCIOJB30BaTh  HOPMATHUBHBIE  JIOKYMEHTHI 1O  KadecTBY,
CTaHIapTU3aIMHU U cepTrduKanuu npoaykToB u uznenuii (ITK-4);

- TOTOBHOCTBIO M3Yy4YaTh HAYYHO-TEXHHUYECKYI0O MH(OpMAINIO, aHATH3UPOBATH OTEUYECT-
BCHHBII U 3apyOeKHBIH OIBIT 10 TemaTuke ucciepoanuii (ITK-13).

3uams:

- o0wwuii MopsA0K MPOBEAECHUS KOJIOTMYECKON IKCIIEPTU3BI IPOEKTOB CTPOUTENILCTBA;

- OCHOBHBIC METOJBI SKOJIOTHIECKON IKCIIEPTHU3HI IPOCKTOB CTPOUTEIHCTBA;

- OCHOBBI PAaCYETOB 3arpsA3HEHUS MPU3EMHOTO CJI0Sl aTMOC(EPHOTO BO3yXa M BOJHBIX
00BEKTOB UISI OAMHOYHBIX MCTOYHUKOB M TPYII B3aUMOJICHCTBYIOIINX HCTOYHHUKOB BBIOPOCOB
(cOpOCOB ) 3arpsI3HAONINX BEIIECTB.

Ymemo:

- aHaJIM3MPOBATh INPOEKTHBIC JaHHbIE MO MCTOYHHKAM BBIOPOCOB (COpPOCOB) 3arpss-
HSIOIIMX BEIIECTB; BBIICIATH MPHOPUTETHBIEC JUTSI KCIIEPTHU3BI 3arPs3HSIONINE BEIIECTBA U HC-
TOYHHUKH UX BBIOPOCOB (COPOCOB );

- TIPOBOJAMTH OICHKY MPABWJIFHOCTH MPOCKTHBIX PEIICHUI IO HOpMAaTHBaM MPeIeTbHO
JIOITYCTUMBIX BBIOPOCOB (COPOCOB) 3arpsA3HSIOIIMX BEIIECTB;

- NPOBOAMTH OLEHKY MPAaBUIBHOCTH MPOEKTHBIX PEIICHUH MO0 pa3MepaM CaHUTapHO-
3aIIUTHBIX 30H M 30H BIMSHUS IPOCKTHPYEMBIX OOBEKTOB.

Braoemu:

- METO/IaMH CPaBHEHHUS BAPHAHTOB IPOEKTHBIX PEIICHHIA;

- HaBBIKAMH COCTaBJICHHS M aHAIN3a NMPHUHLIUIHAIBHBIX TEXHOJIOTUYECKUX OJOK-CXeM
Y IPUHIUITHAIBHBIX allllapaTyPHBIX CXEM MPOEKTHPYEMBIX IPOLIECCOB;
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- HaBBIKAMHU COCTAaBJICHUs JKCIIEPTHBIX 3aKIKOYCHUH 10 PE3yJbTaTaM 3KOJIOTHYECKON
JKCIIEPTU3bI IPOEKTHBIX PELICHUM.

3. Kparkoe cofep:xaHue JUCHUIIUHBI:

OCHOBBI pacyeToB 3arpsi3HEHHsI MPU3EMHOIO €0 aTMOC(HEPHOro BO3AyXa U BOAHBIX
00BEKTOB ISl U30JIMPOBAHHBIX HCTOYHUKOB U T'PYIIN B3aMMOICHCTBYIOUINX UCTOYHUKOB BBIOPO-
COB U COPOCOB 3arpsi3HAIOLIMX BELIECTB; METOAbI aHAIN3a MPABUIBHOCTH MPOEKTHBIX PELICHUI
no HopmatuBaM I1/[B (H/IC) ans npuOpUTETHBIX 3arpsA3HSIONIMX BEIIECTB U MCTOYHHMKOB HX
BbIOPOCOB (COPOCOB ), pEeIIEHUH MO pa3MepaM CAHUTAPHO-3ALUTHBIX 30H U 30H BIUSHUS MPOEK-
TUPYEMbIX OOBEKTOB; KOJUYECTBEHHBIH METOJbl CPAaBHEHHMS BAapUAaHTOB MPOCKTHBIX PEIICHMIA;
METO/Ibl COCTABJICHUS NMPUHLMIIAAIBHBIX TEXHOJIOTHYECKUX U AIapaTyPHBIX TEXHOJIOTHYECKHUX
CXEM I10 POEKTHBIM JTaHHBIM M UX UCIOJIb30BAHUS IPU IPOBEICHUH 3KOJIOIMYECKOU IKCIIEPTHU-
3Bl IPOEKTOB CTPOUTENBCTBA.

4. O0beM y4eOHOMH JUCHHILINHBI

o B 3aueTHBIX B akanem.
Bunet yueGHoiI paboTh
CIMHULIAX Jacax
O0mas TpyA0EMKOCTb JMCIHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYIUTOpPHBbIE 3aHATHUS: 48/36 48
Jlexruu (JIek) 32/36 32
[MpakTrueckue 3austus (I13) 16/36 16
CamocrositebHas padora (CP): 96/36 96
Bua xonTpoJs: 3auer / 3k3aMeH 3auger ¢
OLICHK O

AHHOTanus padoyeil NporpaMMbl AU CUHUILIMHBI
«Ouenka Bo3aeiicTBUs Ha oKkpYy:xaromyio cpexy» (51.B./1B.10.2)

1. Heab aucuMMIMHBI — TIpUOOpeTeHHe OOY4YaroIMMUCS 3HAHUNM M KOMIETEHIMH,
NOJydeHHe M 3aKperuieHue Mpo(pecCHOHANbHBIX YMEHUH M HaBBIKOB B 00JACTH OLIEHKU
BO3/ICIICTBUSL Ha OKPYXKAIOIIYI0 Cpely, MO3BOJSIOLIMX IPETeHI0BaTh Ha pabouue Mecrta B
paccmaTpuBaemMoit cepe npodeccuoHaNbHbINA A TeNbHOCTH.

2. B pe3yabTrare wu3yyeHMs JUCHUIUVIMHBI oOydawolmiics 10 Nporpamme
0akajaBpHuaTa JOJIKEH:

Obnadams crnenyronmmMu npodeccruonansHbIMu KoMiieTeHusiMu [1K):

- CIIOCOOHOCTH Y4acTBOBAaTh B COBEPLIEHCTBOBAHUM TEXHOJOTMUYECKHX MPOLIECCOB C MO-
3ULMH SHEPro - M pecypcocOepekeHusi, MUHUMU3AIMKY BO3JEHCTBUS Ha OKPYXAIOLIYI0 Cpeny
(TK-2);

- CIOCOOHOCTH MCIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI 110 Ka4eCTBY, CTaHIAapTU3ALUN
U cepTUduKanuy mpoaykros u m3aenuit ([1K-4);

- TOTOBHOCTb H3Yy4aTh HayYHO-TEXHUYECKYI0 HH(OpMalNIO, aHaJIU3UPOBATH OTEYECT-
BEHHBII ¥ 3apyOeXKHBII OBIT 10 TeMaTuke uccnenopanmii (ITK-13).

3nameo:

— OCHOBHBIE TpeOOBaHUS HOPMATUBHBIX JIOKYMEHTOB, PErYJIHPYIOUIMX MpOBEIEHHUE
OBOC B Poccuiickoit ®enepanny;

— npuHuunsl OBOC;

— ob6myr mnponenypynpoBenenus OBOC, Bkitodas OpraHu3aiyio OOIIECTBEHHBIX
CITyIIaHUH.

Ymemn:

— OLCHMBAaTh ()OHOBOE COCTOSHUE OKpPYXKAIOLIEH cpelapl M 3/10pOBbsl HACEIICHHUS B
paiioHe pa3MenieHns 00bEeKTa HaMeuaeMOH TPOU3BOJACTBEHHOM NESITEIbHOCTH;

— OLICHMBATh BEJIWYMHY, WHTEHCHUBHOCTb U IPOJOJKUTEIbHOCTHIIOTEHIIMAIBHOIO
BO3/ICIICTBUS HAMEUAEMOW JEATENBHOCTH Ha OKPYKAIOIIYIO CPEY U 310pPOBbE HACEJIECHUS;

— CpaBHMBAaTb M OLICHMBATh aJbTEPHATUBHBIC BapHaHThl pPa3MEIEHUs IUIOMIAAKH
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CTPOUTENHCTBA U TEXHOJIOTMUECKUX PEUICHUH, BKIIOYAAIPUPOT00XPAHHBIE MEPOIIPUSITHUS;

— paspabaTsiBaTh nporpammsl mpoeaeHus OBOC.

Braoemy:

— cucTeMol nmpo(hecCHOHANBHBIX MOHITUNA U JIOTUYECKHX OOOCHOBAHHM N1E€ATEIbHOCTH
BOOJIACTH OIEHKH BO3CHCTBUSA Ha oKpyxKarotyto cpeay (OBOC);

— OCHOBaMH OpraHU3alMd MOHUTOPHHIA BO3JICHCTBUS HAMEUAEMOW POU3BOICTBEHHOM
JIeATEILHOCTH Ha OKPYKAIOLIYIO CPEely U 3J0POBbE HACEICHUS;

— MeToJaMH IOATOTOBKH U TPOBEIEHHUs OOIIECTBEHHBIX CIYyIIAHUN [0 MaTepuagam
OBOC, Bxirovast opopMiieHHEe TPOTOKOJIOB OOIIECTBEHHBIX CITYIIAHHUM.

3. KpaTkoe conepxanue Q1M CUMILIHHBI:

JucuunivHa BKIIOYAEeT: UCTOPUIO BOSHUKHOBEHUS U Pa3BUTHUS OLIEHKH BO3JIEHCTBUS Ha
OKpyXaroIryto cpeny (environmental impact assessment, EIA)3a py6exxom u B P®; cucremy
OCHOBHBIX TMOHATUH B paccMmarpuBaemon obOiactu; mnpuHIunel OBOC kak HHCTpymMeHTa
GbopMUPOBAaHUS pENICHWN HAa paHHUX JTanax MPOCKTHPOBAHMS OOBEKTOB XO3SHCTBEHHOM
NESTENIbBHOCTH C Y4YacTHEM BCEX 3aMHTEPECOBAHHBIX CTOPOH; MPEUMYIECTBA W BBITOMbI,
cBsizanHble ¢ mposeneHneM OBOC; mpoOiiembl M OTpHULIATENbHBIE MPUMEPHl UTHOPUPOBAHUS
OBOC; ocnoBuble yyacTHuUKH OBOC, ux MOJIHOMOYMS M OTBETCTBEHHOCTb: 3aKa3UUK OLICHKH,
UCIIOJTHUTENIb PaboT, OOIIECTBEHHOCTh PETMOHA pa3MENICHUS OOBEKTa OILEHKH; IMpOIeIypa
OBOC: ocHoBHBIE 5Tambl, BUABI paboOT, pa3padaThiBaeMas JOKYMEHTAIlMs; IMOATOTOBKA U
MpOBEJICHUE OOIIECTBEHHBIX cCiymanuid mo marepuanam OBOC, odopmiieHHE TPOTOKOJIOB
OOIIIECTBEHHBIX CNyIIaHUi; pa3paboTka nporpammbl mpoBeaenus OBOC; omenka (oHOBOTrO
COCTOSTHUSI OKPYXKAIOIICH Cpelasl W 370POBbS HACEICHHUS B pailioHE pa3MENICHHs OOBEKTa
HaME4aeMOil N1eATeNbHOCTH; CpaBHEHHE U OLIEHKa albTePHATHBHBIX BapUAHTOB pPa3MELICHUS
IJIOMIAKA  CTPOMTENIbCTBA U TEXHOJOTMYECKUX  PEIICHWM, BKJIIOYash pEIICHUs 110
NPUPOJOOXPAHHBIM ~ MEPONPHUATUSM; METOAbl OLEHKHM BEJIWYUHBI, HWHTEHCUBHOCTH U
MPOJIOJDKUTENIFHOCTH  TIOTCHIIMAIBHOTO ~ BO3JICUCTBUSL  HaMEYaeMOM  JIEATENTbHOCTH  Ha
OKPYKAIOIIYI0 Cpely U 3I0pOBbE HACENEHHUs; OpraHu3alMs MOHUTOPUHIA BO3JECUCTBUS
HAMEYaeMON  XO3SAWCTBEHHOW JEATEIBHOCTH Ha OKPYXAIIYI0 CpeAy H  3J0pOBbE
HacesleHus;noaroropka oraera mo OBOC.

4. O0beM y4eOHOH JUCHHILINHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoI paboTh
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHUILJIUHBI 110 Y4eOHOMY IUIAHY 4,0 144
AyANTOpPHBIE 3aHATHA: 48/36 48
Jlexmm (Jlek) 32/36 32
[Mpaktuyeckue 3ausatus (I13) 16/36 16
CamocrositeabHas padora (CP): 96/36 96
Buj koHTpoOssA: 3a4eT / 3IK3aMeH 3aver ¢
OLICHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«MeToabl XUMHY€ECKOI0 MOHMTOPHHIa oKpy:kawowmei cpeasl (b1.B./IB.11.1)

1. Heap AMCHUIUIMHBI - TIOJYYEHUE CTYIEHTaAMU MPAKTUYECKHX HABBIKOB B 00JaCTH
XUMHYECKHX METO/I0B MOHUTOPUHTA OKPYIKAIOIIEH Cpe/IbI.

2. B pe3yabraTre wu3yyeHHMs] AUCHMIUIMHBI o0O0y4yaloluiicss 1O mporpaMmme
OakajiaBpUaTa J0JIKEH:

Obaaoams crnepyromumu npodeccruonanbabiMu (ITK) kommereHusIMu:

- CHOCOOHOCTh HCHOJb30BaTh COBPEMEHHbIE HMH(MOPMALMOHHBIE TEXHOJIOIHUH,
IPOBOIUTH 00pabOTKY MH(GOPMAIMK C UCIOIB30BAHUEM MPUKIIAJHBIX MPOrpaMM U 0a3 JaHHBIX
JUI pacdeTa TEXHOJIOTMYECKHUX MapaMeTpoB 0OOPYHOBaHMS U MOHMTOPUHIA MPUPOAHBIX CpeX
(IIK-3);
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- CHOCOOHOCTh MPUMEHSTh COBPEMEHHBIE METOIbl UCCIIEIOBAHMSI TEXHOJIOTHYECKIX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIOJNb30BaTh KOMIBIOTEPHbIE CPEACTBA B HAYYHO-
uccienoBareabcko padore (ITK-14).

3namo:

- OCHOBHBIE ITapaMEeTPhl OIICHKH KauyeCTBa OKPYKAIOLIEH CPebl;

- 9KCIIEPUMEHTAIIbHBIE METO/bl OIICHKU KauecTBa OKPYKAIOIIEeH cpe/ibl, OCBOCHHBIE
B IIPOLIECCE 3aHATUI;

- TEOPETUYECKHE OCHOBBI METOJIOB OIICHKH KayecTBa OKPYKAIOLIEH cpebl;

- OCHOBHBIC HOPMATHBHBIE IOKYMEHTHI 110 KQYECTBY OKPYKAIOIIEH CPEebl.

Ymemy:

- OpPraHu30BaTh U OCYIIECTBUTH SKCIIEPUMEHT;

- MOJIYYUTh PACYETHBIE MapaMETPhI 110 IKCIIEPUMEHTATbHBIM JAHHBIM;

- NPOBECTU CPAaBHUTEIbHBINA aHANIM3 IMOJYYCHHBIX JAHHBIX ¢ HOPMATUBHBIMHU HIIH
JIPYTUMHU JTUTEPATyPHBIMU JaHHBIMHU.

- C/IeNaTh BBIBOJ O COCTOSTHMH KayeCcTBa OKPYKAIOIIEH CPebl.

Braoemy:

- HaBBIKAMU OKCIIEPUMEHTAJIBHONH pabOThl M METOJaMM pacueTa MHapaMeTpoB
KauyecTBa OKPY’KaIOIIEH CpeIbl.

3. Kpatkoe conep:kanue TMCHUTLIHHBI:

Oyenxa xauecmsa ammocgeprozo 6o30yxa. IlpaBuna mpod6ooTOopa U OlleHKa KavyecTBa
aTMOC(EepHOTO BO3/yXa. OMPEACICHUE 3arpy’)KeHHOCTH YIUI[ I'. MOCKBBI aBTOTPAaHCIOPTOM
(mepexpecTKu yIull 3aAaroTcs npernogaBaTeneM). OneHKka YpOBHS 3arps3HEHHS aTMOC(EpHOTro
BO3/1yXa OTpaOOTaHHBIMU Ta3aMH aBTOTPAHCIIOPTA HA y4acTKE MarucCTpaJbHOW ynmuIibl. Pacuer
N3A.

Oyenka kauecmsa 600bl NO OCHOBHbIM 2UOPOXUMUYECKUM nokazamensm. OnpenencHue
akTuBHOHU peakuuu (pH), 6uxpomatnoitl okucistemoctu (XIIK), conepxanus pacTBOpEHHOIO KU-
CJIOpOJIa, B3BEIIEHHBIX BEUIECTB, CYXOT0 OCTAaTKa, OOIIEro jkeyie3a, MapraHiia, XJIOPUIOB, CYIb-
¢aros, Hutparos. Pacuer 13B.

Oyenka cocmosHus noyseHHo20 Nokposa. OTOop Tmpod TMOYBBI, KBapTOBAHUE,
NOAroTOBKa K aHanu3y. Onpeznenenue pH BOJHON U CONEBOM BBITSXKEK, OOMEHHBIX KalbLUs U
MarHusi, HUTPATOB, OPraHMYECKUX COeAMHEHUH (Tymyca). DuUTO-TECT Kak OIWH M3 METOOB
OHOJOTUYECKOTO.

4. O0beM y4eOHOH JUCHHILINHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoI paboTh

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AYINTOpPHBIE 3aHATHA: 48/36 48
Jlexiuu (Jlek) - -
JlaboparopHsbie 3ausTus (J1ab) 48/36 48
CamocrositeabHas padora (CP): 60/36 60
Buj koHTpoOsIsA: 3a4eT / IK3aMeH 3auer

AHHOTanus padoveil NPOrpaMmbl AUCHUNIIHHBI
«MeToabl OLIEeHKH KauyecTBa okpyxarwiuei cpeanl » (b1.B.JIB.11.2)

1. Heap DUCUMIVIMHBI - TIOJYYeHHE CTYACHTAMHU IMPAKTUYECKUX HABHIKOB B 00JIACTH
OIICHKH KaueCcTBa OKPYKaroleh Cpeibl.

2. B pe3yabrare wu3y4YeHUs JAUCHUIUVIMHBI oOyyawinuiicsi 10 mporpamMmme
0akajlaBpuaTa 10JIKeH:

Osnadems caeayOmMuUMH MPodHecCUOHATEHBIMU KOMIIETEHITUSIMHU:
- CIOCOOHOCTBIO MCTOJIB30BaTh COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH, MPOBOIUTEL 00-
paboTKy WHGOPMAIIMHU C WCIIOIB30BAaHUEM MPHUKIAIHBIX POrpaMM U 0a3 JaHHBIX ISl pacuera
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TEXHOJIOTHYECKUX MapaMeTPOB 000pyI0BaHus U MOHUTOpHHTA pupoaHbix cpen (ITK-3);

- CHOCOOHOCTHIO TPUMEHSTH COBPEMEHHBIE METOJbl HMCCIEAOBAHMUSI TEXHOJOTHYECKHUX
OpPOIECCOB M NPUPOIHBIX CpEl, HCHOJIb30BATh KOMIBIOTEPHBIE CPEACTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14).

3uams:

- OCHOBHBIE ITapaMeTphl OLIEHKU KayecTBa OKPY>Karoleil cpebl;
- SKCIIEPUMEHTAJIBLHBIE METO/IbI OLIEHKU KayecTBa OKPYKAIOIIEeH Cpe/ibl, OCBOCHHBIE B IPOLIECCe
3aHATHI;
- TEOPETUYECKHE OCHOBBI OCBOCHHBIX B MPOIECCE 3aHATUH METO/J0B OLEHKH KadyecTBa OKPY-
JKarouie cpepl;
- OCHOBHBIC HOPMATHBHBIE JOKYMEHTHI 110 KQUeCTBY OKPY>KalOIIeH Cpebl.
Ymemy:
- OpPraHu30BaTh U OCYLIECTBUTH IKCIIEPUMEHT;
- TOJIyYUTh PACUETHBIE MAPAMETPhI MO AKCIIEPUMEHTAIBLHBIM JaHHBIM;
- MPOBECTH CPABHUTEIIBHBIN aHANM3 TMOJTYYCHHBIX JAHHBIX C HOPMATHBHBIMH WJIH JIPYTHMH
JIUTEePaTypHBIMU JaHHBIMHU.
- C/IeNaTh BBIBOJ O COCTOSHMH Ka4eCTBA OKPYKAIOIICH CPE/IbI.

Braoemy:

- HaBBIKAMU SKCHEPUMEHTAIBHON pabOThl M METOJaMHU pacdeTa IapaMeTpOB KauecTBa OKPY-
JKAIOIIEN CpEbI.

3. Kparkoe conep:kaHue THCHUTLIMHBI:

Oyenxa xauecmsa ammocgeprozo 6o30yxa IlpaBuna mpobooTOopa U OlleHKa KauyecTBa
aTMOC(EepHOTO BO3/yXa. ONPEIEICHNE 3arpy>KEHHOCTH YIHI] T. MOCKBBI aBTOTPaHCIIOPTOM (T1e-
PEKpECTKH yIuIl 3a/1at0Tcs npemnoaapareneM). OlieHKka ypOBHS 3arpsi3HEHUs: aTMOC(EPHOTO BO3-
Iyxa OTpaOOTaHHBIMH Ta3aMH aBTOTPAHCIIOPTAa HAa YYacTKE MarucTpaibHON ymuibl. Pacuer
N3A.

Oyenka xauecmea 600bl NO OCHOBHBIM 2UOpOXUMUYecKUM nokaszamensam. OnpeneneHue
akTuBHOHU peakuuu (pH), 6uxpomatnoit okucisemoctu (XIIK), conepxanus pacTBOpEHHOTO KH-
CJIOpOJIa, B3BEIIEHHBIX BEIIECTB, CYXOTO OCTAaTKa, OOIEro jkeyie3a, MapraHiia, XJIOPUIOB, CYIb-
¢aros, HuTparos. Pacuer N3B.

Oyenka cocmosHus noyseHHo20 Nokposa. OTOop Tmpod TMOYBBI, KBapTOBAHUE,
MOJATOTOBKA K aHanuzy. Omnpenenenre pH BOAHON M CONEBOM BBHITSKEK, OOMEHHBIX KalbIUs U
MarHusi, HUTPATOB, OPraHUYECKUX COeAMHEHUi (Tymyca). DuUTO-TECT Kak OIWH M3 METOOB
OMOJIOTNYECKOr0 MOHUTOPUHTA.

4. O0beM y4eOHOH JUCHHILINHBI

o B 3aueTHBIX B akagem.
Bunel yue6HoIt paboThl

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AYINTOpPHBIE 3aHATHSA: 48/36 48
Jlexiuu (Jlek) - -
Jlaboparopusbie 3austust (J1ab) 48/36 48
CamocrosiTeabHas padora (CP): 60/36 60
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«TexHoJI0rMu MMHUMHM3ALUN AHTPONOTeHHOI 0 BO31eiiCTBU S
Ha okpyxawmyio cpeny» (b.1.B. /IB. 12.1)

1. Heab AUCHUNJIMHBI - 3aKPEIUICHUE U MPAKTUUECKOE MPUMEHEHHE TEOPETHUYECKUX
3HAHUW O TEXHOJIOTHMSX MHUHHUMH3AIMU BO3JCHUCTBUS HA OKPYXAIOIIYI0 Cpely, MOJYYEHHBIX
CTy,Z[GHTaMI/I HpI/I OCBOCHHUHU KprOB ((HpOMBIIJ_IHeHHaH 9KOJIOTHUsI OCHOBHBIX XHWMHUYCCKUX
MPOU3BOJACTB» U «TEXHUKA 3aIUTHI OKPYKAIOUIEH CPeIbl», IMOTYYECHHBIX 00yUYaIOMIUMHUCS TPU
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OCBOCHUHU AUCIHILTUH «[IpOMBINIIIEHHAS KOJIOTHS OCHOBHBIX XUMHYECKHX MPOU3BOJCTB» U
«TexHuKa 3alIUTHI OKPYKAIOIIEH Cpebl», MOTYYCHHEe HABBIKOB 3KCIEPUMEHTAILHON paboThl U
pacuera mapameTpoB mporiecca, ero 3pQGEeKTUBHOCTH.

2. B pe3yabTare u3ydyeHusi TMCHUILIMHBI 00y4alomMiica MO0 mporpamMme 0akajaB-
pHAaTa J0JIKeH:

Osnadems cnenyromumu npodeccuonanbubiMu (I1K) kommereHusIMHU:

- CIIOCOOHOCTBIO Y4aCTBOBATh B COBEPIIEHCTBOBAHNUN TEXHOJIOIMUECKHUX IIPOLIECCOB
C TIO3MIIMI 3HEPTO- U pecypcocOepekeHsl, MUHUMU3AINH BO3/ICHCTBUS HA OKPYKAIOIIYIO Cpelly
(I1K- 2);

- FOTOBHOCTBIO  OOOCHOBBIBaTH KOHKPETHBIE TEXHMYECKHE PpEeUIeHHs] MpH
pa3paboTKe TEXHOJIOTMYECKUX IPOLIECCOB; BbIOMpATh TEXHUYECKHE CPEACTBA U TEXHOJIOTMH,
HaIpaBJIEHHbIE HA MHHMMM3AIMI0 AHTPOIOICHHOTO BO3JCWUCTBUS HAa OKPYXKAIOLIYIO Cpeny
(IIK-5);

- CIIOCOOHOCTBIO TUIAHUPOBATh OSKCIIEPUMEHTAIbHBIE HCCIEAOBAHUSA, IONYyYaTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4eHHbIe pe3ynbrarhl ([1K-15).

3namo:

- METOJIbl OYUCTKM CTOYHBIX BOJI M Ta30BO3AYLIHBIX BBIOPOCOB, IepepadOTKU
TBEPJABIX TPOMBIIUIEHHBIX OTXOJIOB, METOJbl aHaldh3a TEXHOJOTMUYECKUX IapaMeTpoB U
MOJIyYEHHBIX LIEJIEBBIX MPOJYKTOB, OCBOCHHBIE B IPOLECCE 3aHATUN HA SKCIEPUMEHTAIBHBIX
MOJIETISIX;

- TEOPETUYECKHE OCHOBBI OCBOEHHBIX B IIPOLIECCE 3aHATUN TEXHOJIOTMYECKUX
MPOLIECCOB U AHATUTUYECKUX METOUK.

Ymemo:

- OpPraHM30BaTh U OCYIIECTBUTH HKCIIEPUMEHT;

- MOJIYYHUTh PAcYETHBIC TTApAMETPHI 0 IKCTIEPUMEHTATBHBIM JaHHBIM;

- cienatb BbIBOJ 00 3(p(eKTHBHOCTH Mpolecca W OLEHWUTh BIHMSIHHE Ha Hee
pa3IUYHbBIX (PAKTOPOB.

Braoems:

- HaBbIKAMHU OSKCIIEPUMEHTAIbHON paboThl M METOJlaMU pacuera MapaMeTpoB
npoiiecca 1 ero 3pPpeKTUBHOCTH.

3. Kparkoe coaep:kaHue JMCHUTIHHBI

JucuumuinHa BKIIOYaeT B ce0s 1abopaTopHble pabOTHI:

- 10 KOHTPOJIIO U OYMCTKE ra30BbIX BEIOPOCOB;

- [0 OYMCTKE CTOYHBIX BOJ (Ha TMpUMEpPe MOJAEIbHBIX pacTBOPOB) C
UCIIOJIb30BAHUEM  PEareHTHbIX, aJCOPOLIMOHHBIX, HOHOOOMEHHBIX, 3JIEKTPOXUMHUYECKHUX,
MEXaHUYECKUX U IPYTUX METOJOB OUHCTKH;

- 10 nepepadoTKe MPOMBIIIJIEHHBIX OTXOOB.

Kaxnas pabora BkiIouaeT 3 paszjiena: aHAIMTUYECKYIO YacTh, TEXHOJOTHYECKYIO
4YacTh U BHITIOJHEHEHHE WHANBUAYAIbHOTO 3aJaHUSI.

Paznen 1. AnanuThueckas yacTb paOOThl MpeiHA3HAuYeHa sl OTPaOOTKHM METOJIOB
aHaJIM3a COOTBETCTBYIOIIUX TEXHOJOTUYECKUX CPEJ /MU MOJYyYEHHBIX MPOAYKTOB, BKIIIOUAET
IPUTOTOBJICHHE KATMOPOBOYHBIX PACTBOPOB, MOJIYUYEHUE U pacyeT KaIMOPOBOYHOTO ypaBHEHUS,
onpezeneHue (U3NKO-XMMHUYECKUX XapaKTEPUCTUK ChIPpbS HW/WIM TOJTYYEHHBIX IPOJIYKTOB
OcBauBaroTcs cieylolne METOAbl aHallu3a: CIEeKTPOPOTOMETpUUYECKHEe, XpoMaTorpaduyeckue,
MOTEHLIMOMETPUYECKHE U JPYyTHE.

Paznien 2. TexHosioruyeckas yacTb Pa0OThl BKJIIOYAET MPHUTOTOBIEHHE HEOOXOAUMBIX
pacTBOPOB W/WJIM MAaTE€pUAJIOB; O3HAKOMIIEHHWE M MOATOTOBKY K paboTe 3KCIepUMEHTaIbHOU
YCTAHOBKH; MPOBEACHUE IKCIIEPUMEHTA; OTOOP TEKYIIMX M KOHEYHBIX MP00, X aHAJIN3; pacyeT
napaMeTpoB Ipolecca C HCIOJIB30BAHUEM TOJYYEHHBIX HSKCIIEPUMEHTAJIbHBIX JaHHBIX;
NOCTpPOCHHE TpapHUuecKuX 3aBUCHUMOCTEH (eciM HeoOXOOMMO); pacyeT IapameTpos,
xapakrepusyronmx 3gpGheKTUBHOCTh Tpoliecca.

Paznen 3. BreimosHeHWe MHAMBUAYATbHOrO 3aiaHus. Ilo okoHYaHMM 1a0OpaTOpHOM
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paboThl  OOydYaromUiicss TOdy4aeT HWHIWBUAYabHOE

3aJlaHue,

Harpumep,

pacuer

(HpOFHO3I/IpOBaHI/Ie) pE€aIbHOro mnponecca ¢ UCIOJb30BAHUC ITOJYUCHHBIX 3KCIIEPHUMEHTAJIBHBIX
WM 3aJaHHBIX IPEIIoAaBaTCJICM NAaHHBIX, paCdCT MAaTCPpHAJIBLHOIO 6aJ1cha, MMOCTPOCHUC TIPUH-

UIHATIBHOMN OJIOK-CXEMBI IIpoIiecca.
4. O0beM y4eOHOMH JUCHHILINHBI

o B 3adeTHBIX B akazem.
Bunpl yueOHOM paboTh

SAMHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 48/36 48
Jlexmum (Jlek) - -
Jlabopatopusie 3austust (J1ao) 48/36 48
CamocrosTeabHas padora (CP): 60/36 60
Bua xoHTpoOJA: 3auer / IK3aMeH 3ader

AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNIMHBI
«MeToabl OUHCTKHU CTOYHBIX BOJ U Ia30B031YMHBbIX BeIONpocoB» (b.1.B. /IB. 12.2)

1. Hesb AUCHMILUIMHBI - 3aKpEIUIEHHE U MPAKTUYECKOE MPUMEHEHHE TEOPEeTUUYECKHX
3HAHMA O TEXHOJOTHSX OYHCTKH CTOYHBIX BOJ W Ta30BO3AYIIHBIX BBIOPOCOB, IMOJIYYCHHBIX
00y4JaroIUMUCS MIPU OCBOCHUH AUCUUIUINH «[IpOMBIIITIEHHAs 9KOIOTHS OCHOBHBIX XUMUYECKHUX
NPOU3BOJCTB»Y H «TeXHWKa 3alUThl OKPYXKAIOMICH Cpelbl», IOJNydeHHE HABBIKOB
AKCIIEPUMEHTANILHOM paboThl U pacyeTa mapaMmeTpoB npoiecca, ero 3hPeKTuBHOCTH

2. B pe3yabTare M3y4YeHUsl JUCHHUILUIMHBI 00yYaIOLIUIiCA MO mMporpaMme 6akajas-
pHAaTa 10/I2KeH:

Obnaoams crnenyronumu npodeccuonanbubpiMu (I1K) koMnerenusmu:

- CIIOCOOHOCTBIO YUYaCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTHUECKHUX MPOIIECCOB
C TIO3UIIMH PHEPTO- U PeCypcocOepekeHrss, MUHIMHU3aIMKA BO3CHCTBUS Ha OKPYXKAIOIIYIO CPEAy
(IIK- 2);

- TOTOBHOCTBIO  OOOCHOBBIBATH KOHKPETHBIC TEXHHUYECKHE PCIICHHS TPH
pa3paboTKe TEXHOJIOTUYECKUX IMPOIECCOB; BHIOMpATh TEXHUYECKHE CPEACTBA W TEXHOJIOTHH,
HalpaBJI€HHbIE HA MHWHHUMH3AIMIO AHTPOMIOTEHHOTO BO3JIEUCTBHUS Ha OKPYXKAIOIIYIO Cpeay
(IIK-5);

- CITOCOOHOCTBRIO TIJIAHUPOBATh AKCIEPUMEHTAIBHBIE KCCIIEIOBAHUSA, TI0Jy4aTh,
00pabatbiBaTh M aHATU3UPOBATh NOMy4deHHbIe pe3yiabrarhl (ITK-15).

3namo:

- METOJIbl OYUCTKU CTOYHBIX BOJ U Ta30BO3IYIIHBIX BHIOPOCOB U METObI aHAIM3a
TEXHOJOTHYECKHX TapaMeTpOB, OCBOCHHBIC B TPOIECCE 3aHATHH Ha HSKCIEPUMEHTAIBHBIX
MOJIETISIX;

- TEOPETUYECKHE OCHOBBI OCBOCHHBIX B IIPOIECCE 3aHATHH TEXHOJIOTHYSCKUX
MPOIIECCOB U AHATUTUYECKUX METO/IHK.

Ymems:

- OpPraHM30BaTh U OCYIIECTBUTH IKCIIEPUMEHT;

- MOJTYYUTh PACYCTHBIE MTAPAMETPHI 10 AKCIIEPUMEHTATBHBIM JaHHBIM;

- caenath BbIBOA 00 3¢ (EeKTUBHOCTH Mpolecca W OILCHUTh BIMSHUE HA Hee
pa3InyuHbIX (AKTOPOB.

Braoemy:

- HABBIKAMHU OJKCIIEPUMEHTAILHON paboThl W METOJAaMH pacueTa MapamMeTpoB
nporiecca u ero 3pPEeKTUBHOCTH.

3. Kparkoe coaepikaHue U CUUIIMHBI

JucnuriuHa BKIIIOYAeT B ce0s 1abopaTopHbIe pabOTHI:

- M0 KOHTPOJIIO ¥ OYMCTKE Ta30BbIX BEIOPOCOB;

- [0 OYUCTKE CTOYHBIX BOJ (Ha TpUMEpe MOJENbHBIX pPACTBOPOB) C
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UCIIONIb30BAHUEM  PEareHTHBIX, aJCOPOLMOHHBIX, HOHOOOMEHHBIX, 3JIEKTPOXUMHUYECKHUX,
MEXaHUYECKUX U JIPYTHX METOJIOB OUYUCTKH;

- 10 MepepadOoTKe MPOMBIIIICHHBIX OTXOIOB.

Kaxnmass pabora BkIO4aeT 3 pasjerna: aHAIMTUYECKYIO 4acTh, TEXHOJIOTUYECKYIO
YacTh U BHIMIOJTHCHCHUE UHANBUIYAILHOTO 3aaHMS.

Paznen 1. Ananutuyeckas 4acTh pa0OThI IMpeaHa3HaueHa Ui OTPabOTKH METOJIOB
aHaJIM3a COOTBETCTBYIONIUX TEXHOJOTHYECKUX CpEJl W/UIU TOMYyYEHHBIX MPOAYKTOB, BKIFOYACT
MPUTOTOBJICHHE KATMOPOBOYHBIX PACTBOPOB, MOJIYYCHUE U PAcYET KAIMOPOBOYHOTO ypaBHEHUS,
onpezaeneHue (U3NKO-XUMHUYECKUX XAPAKTEPUCTUK ChIPbS W/WIM TOJTYYCHHBIX IPOTYKTOB
OcBanBarTCA CICIYIOIINE METOBI aHATTN3a: CIEKTPOPOTOMETPUUYECKHE, XpoMaTorpadudeckue,
MOTCHIIMOMETPUIECKHE U JPyTHE.

Paznen 2. TexHosioruyeckasi 4acTb pabOThl BKJIFOYAET MPHUTOTOBIICHHE HEOOXOIUMBIX
pPacTBOPOB W/WIM MAaTEPUAIOB; O3HAKOMIICHHWE W TMOATOTOBKY K paboTe IKCIEPUMEHTaIbHOU
YCTaHOBKH; MTPOBEICHUE SKCIIEPUMEHTA; OTOOP TEKYIIMX M KOHEYHBIX MPO0, X aHaJM3; pacyer
mapaMeTpoB TIpoIecca C HCIOJIB30BAHHEM TIOJYYCHHBIX OKCIICPUMCHTAIBHBIX JTAHHBIX;
NOCTPOCHHE TpaHUUeCKUX 3aBUCHMOCTEH (ecii  HEoOXOQMMO); pacyeT IapameTpos,
XapaKTepU3YIOMHX dPPEKTUBHOCTH MPOIiecca.

Paznen 3. BolnosHeHHe WHIWMBWAYAIBHOTO 3ajaHus. [l0 OKOHYaHWM J1a0OpaTOPHOM
paboTbl  OOy4aromWiicsi TOJy4YaeT WHAWBUIAYyaJIbHOE 3aJaHue, HampuMmep, pacuer
(MIPOTHO3MPOBAHUE) PEATLHOTO MPOIECCAa ¢ MCIIOJIb30BAHUE TMOTYUYCHHBIX AKCIECPUMEHTAIBHBIX
WIH 3aJ]aHHBIX TPEIoJaaBaTeyieM JaHHbBIX, pacdeT MaTepUaIbHOrO OajaHca, MOCTPOCHHUE TPHH-
[UIHATIHLHOMN OJIOK-CXEMBI IIpoliecca.

4. O0beM y4eOHOH JUCHUILINHBI

o B 3aueTHBIX B akanem.
Bunel yue6HoI paboTh

eIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 3,0 108
AYIUTOpPHBIE 3aHATHUS: 48/36 48
Jlextuu (Jlek) - -
Jlabopatopusbie 3austusi (JIP) 48/36 48
CamocTosiTeibHast padora (CP): 60/36 60
Buj koHTpoOJISI: 3a4eT / IK3aMeH 3auer

4.5. IllpakTuKH
AHHOTanus padoueii mporpammbl yueoHoi npaktuku (b2.Y.1)

1. Heab y4eOHO NMPAKTHKH - MOJY4YEHHE CTYIACHTAMH OOIIUX MpEACTaBIEHUH 00
AHTPONOTEHHOW Harpy3ke Ha OKPY)KaIOIIyI0 CpPely CO CTOPOHBI IPOMBIIIIEHHOTO MPOU3BOJICTBA
(MPUMEHUTENFHO K NPEANPUATHIM XHUMHUYECKOTo, He(TEXUMHUYECKOro, HHEPreTHUYecKOro
KOMIUIEKCa), a TakKe MOJIydeHHE MEePBUYHBIX NPO(GEeCCHOHAIbHBIX YMEHHIl U HaBBIKOB MyTEM
CaMOCTOSITEJIBHOTO BBIIIOJIHEHHUS 33]1a4, TOCTABJIEHHBIX IIPOrPaMMON MPAKTUKH.

2. B pe3yabTaTe NpoXo:KaeHUsI y4eOHOI MPAKTUKU 00y4aIOLIUiics MO MporpaMmme
OBKaJlaBpuaTa J0JIKEH:

Obnadams CIEeTyIONTUMA KOMITETCHIIHSMU:

- CIOCOOHOCTBIO YYacTBOBAaTh B COBEPILIEHCTBOBAHMHM TEXHOJOTHMUECKUX IMPOILIECCOB C
MO3UIMI PHEPTo- U pecypcocOepekeHnsi, MUHUMU3AIMN BO3AEUCTBUS Ha OKPYXKAIOIIYIO Cpery
(IIK-2);

- TOTOBHOCTbIO ~ OOOCHOBBIBAaTh KOHKPETHBIE TEXHHYECKHE pEIICHHs IMpU
pa3paboTKe TEXHOJOIMYECKHX IPOLIECCOB; BHIOMPATH TEXHUUYECKUE CPEJCTBA U TEXHOJOTHH,
HaIpaBJIEHHbIE HA MMHHMMM3AIMIO AHTPOIIOIEHHOTO BO3JEHCTBHS Ha OKPYXAIOUIYI0 Cpeny
(IIK-5);

-TOTOBHOCTBIO ~ M3Yy4aTh  HAayYHO-TEXHUYECKYI0  HH(POpMAIMIO,  AHAIU3HPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke uccienoanuii (ITK-13);
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3uams:

- 9KOJIOTUYECKHE MpoOsieMbl M IYTH MX pPELICHMs, HalpaBlIeHHbIE Ha
MUHUMU3ALMI0 aHTPOIOTEHHOTO BO3JEHCTBUS Ha OKpYXKalollylo cpeay (Ha mpumepe
KOHKPETHOI'O IIPEANPHUITHSA).

Ymems:

- BBISBJIATh MCTOYHUKM  3arpsA3HEHUS  OKpY)KaloUled cpenbl  KOHKPETHOIo
HPEIITPUITHSL.

Braoemy:

- KOMILJIEKCOM TIEPBOHAYAIBHBIX 3HAHUM M MPEACTAaBICHUH 00 OpraHu3aruu
9KOJIOTUYECKOTO KOHTPOJII Ha MPOMBINUICHHBIX NPEANPUATHIX M MeTojax OopbObl C
3arpsiI3HEHUEM OKPY’KaIOILEH Cpelbl;

- HaBBIKAMHU H3JIOKCHMS IIOJIyYEHHBIX 3HAHMHW B BHJE OTUYETa O IPOXOXKIECHUU
IPAKTUKH, ONMCAHHUS MCXOJHBIX MAaTepUaIoB, TEXHOJIOTMYECKOM CXEMBbl OTAEIBHOIO
IPOM3BOJICTBA, U3JI0KEHUIO MEPONPUATHI 110 KOHTPOJIIO 3a BBIOpOCcaMu, cOpocaMu U TBEPIBIMU
OTXO0JIaMHU IIPEIIPUSITHS.

3. Kparkoe cofep:kaHue I CHUIINHBI:

VYyeOHasi mpakTUKa IpoBOAUTCA B 4 cemecTpe B (hopMe TEOPETUUYECKUX 3aHITHM U dKC-
Kypcuil.

1. Tlocemenue AEUCTBYIOLMX MPEANPUATHI XUMHYECKOIO, HEPTEXUMUYECKOTO WIIU
SHEPreTU4ecKoro npoduis.

2. O3zHakoOMIIEHHE C OpraHW3alleldl KOHKPETHOTO MPOM3BOJCTBA, TEXHOJIOTUYECKUMHU
npoleccaMy U UX anmnaparypHbeIM oopMiIeHHEM.

3. Os3HakoMJIeHHE C OCHOBHBIMH CIIOCOOaMH U O0OpyAOBaHHEM it OOpBOBI C
3arpsi3HEHUEM OKPY>KaIOLIEH Cpe/bl.

4. O3HakOMJICHHE C MEPCIEKTUBHBIMHU PEIICHUSIMU 110 SHEPTO- U PecypcocOepekeHHUIO
Ha MPOU3BOJCTBE.

5. Ilocemenune Hayunbix gabopaTopuid kadeapsl U 3HAKOMCTBO C OpraHU3aIMe paboThI
B HICCIIE10BATEIbCKOMN J1abopaTopuu.

6. IloxroToBky oT4era O MPOXOXKICHUN YIEOHON MPAKTHKH.

KonkperHoe conep:kanue yueOHON MPaKTUKU ONpEeAessieTcs C y4eTOM BO3MOXKHOCTEH U
MHTEPECOB Kaeapbl, OpraHU3yIoIIeH MPaKTUKY, U MTPUHUMAIOIIEN OpraHU3aliH.

4. O0beM y4eOHOH NMPaKTHKH

O6bem
Busl yaeOHO#H paboTh B 3aueTHBIX B akaznewm.
eIMHHIIAX gacax
O01mas TPyA0eMKOCTh THCIUIIMHBI N0 Y4eOHOMY IJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: - -
CamocrositeabHas padora (CP): 3,0 108
Buj MTOroBOoro KOHTpoOJIsA: 3a4eT / IK3aMeH 3aver ¢
OLICHKOH

AHHOTanMA padoyeil nporpaMMsel Npou3BoacTBeHHON npakTuku (b2.I1.1)

1. Ilesb NMpou3BOACTBEHHOH NMPAKTHKHU - MPAKTUYECKOE M3YyUYEHUE TEXHOJIOTMUYECKUX
IIUKJIOB TPOU3BOJCTBA XMMUYECKOTr0, HE(PTEXUMHUUECKOTO WIM HHEPreTH4ecKOoro mnpopuis u
BUJIOB €r0 BO3JICHCTBUS HAa OKPYXAIOUIYI0 cpeny; popMUpOoBaHHE y OOydarolerocsi HaBBIKOB
OpraHu3allii  TEXHOJOIMYECKOro  Tpolecca ¢  Y4eToM TpeOOBaHUS ~ MHUHUMH3AIHUU
AQHTPOIIOTEHHOTO BO3/ICHCTBUS Ha OKPYXKAIOUIYIO Cpely

2. B pe3yabTaTe NpPOXO0:KAeHUsS] MPOU3BOACTBEHHOI NMPAKTHUKH 00ydaroluiics: mo
nporpamMmMe 0aKaJaBpHaTa J0JIKeH:

Obaadoams CIENYIOMMA KOMIETCHIIUSIMHU:

- CHOCOOHOCTBIO OCYILECTBJIATh TEXHOJOIMUYECKUI MpOLECC B COOTBETCTBUH C
pPErIaMeHTOM M MCIOJIB30BaTh TEXHUYECKHE CPEICTBA ISl M3MEPEHUs OCHOBHBIX IapaMETpOB
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TEXHOJIOTUYECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTHMUECKUX MPOIIECCOB
C TIO3UIIMI SHEPTO- U PECYPCOCOCPeKEHIS, MUHIMH3AINH BO3ICHCTBUS HA OKPYKAIOIIYIO CPEIly
(IIK-2);

- CIOCOOHOCTBIO HCIOJB30BATh COBPEMEHHBIE WH(POPMALMOHHBIE TEXHOJOTHUH,
POBOAUTH 00pabOTKy MH(OPMALIMK C UCIIONB30BAHUEM IMPUKIIAHBIX MPOTrpaMM U 0a3 JaHHBIX
JUTSL pacueTa TEXHOJOTUYSCKUX IMapaMeTpoB OOOPYIOBAHHS W MOHHMTOPUHTA MPUPOAHBIX CPEIl
(IIK-3);

- TOTOBHOCTBIO ~ OOOCHOBBIBATH  KOHKPETHBIE TEXHUYECKHE DCIICHUS IpHU
pa3paboTKe TEXHOJIOTMYECKUX IPOILIECCOB; BHIOMpATh TEXHHUYECKHE CPEICTBA M TEXHOJIOTHH,
HAIpaBJICHHbIC HA MHHHMH3AIMIO AHTPOIIOTCHHOTO BO3JCUCTBUS HA OKPYXKAIOIIYID Cpeay
(IIK-5);

- CIIOCOOHOCTBIO CIICIUTh 32 BBHIMIOJHEHHEM IMPABHJI TEXHUKH OE30MacHOCTH,
MPOU3BOJCTBEHHOW CaHUTapUU, TMOKApHOW OE30IMacHOCTH W HOPM OXpaHbl Tpylda Ha
npeanpustusx ([1K-6);

- TOTOBHOCTBIO OCBaMBaTh M IKCILTyaTUPOBAaTh HOBOE O0OpyIOBaHHE, MPUHUMATH
y4acTue B HATAKWBAHUU, TEXHUYCCKUX OCMOTpaX, TEKYIIUX PEMOHTaX, MPOBEPKE TEXHHUECKOTO
COCTOsTHHSI 000pymoBaHus U porpaMMHubIx cpeacts (ITK-7);

-  TOTOBHOCTHIO M3y4aTh HAyYHO-TEXHUYECKYI0 HH(POpPMAINIO, aHAIM3HPOBATH
OTEYECTBEHHBIH U 3apyOCIKHBIIN OMBIT 110 TeMaTHke uccienoBanuii (ITK-13).

3nams:

- TEXHOJIOTMYECKHWE TIPOLECChl U OCHOBHOE TEXHOJOormdeckoe o00opyaoBaHuE,
UCIIOJIb3YEMOE Ha TPEAIPUITUN;

- OCHOBHBIE IPHUHIIUIIBI, METOJBI U (DOPMBI KOHTPOJISI TEXHOJIOTUYECKOTO Mpolecca U
KauecTBa MPOIYKIINH;

- OCHOBHbIE HOpPMATHBHBIE JOKYMEHTHI TIO OXpaHE OKpYXalolel cpeasl Ui
KOHKPETHOTO MTPOU3BO/ICTRA;

- TpaBHJIa TEXHUKHU O€30MacCHOCTH U MPOU3BOJICTBEHHOM CAHUTAPUH;

- BHWJIBI M HICTOYHUKH 00pa30BaHUs OTXOJIOB MIPOU3BOJICTBA;

- MEeTOoJbl 00E3BPEKUBAHMS Ta3000pa3HbIX, KHUJAKHUX U TBEPABIX OTXOJOB OCHOBHBIX
XUMHUYECKHUX TIPOU3BOJICTB U PEKYIIEPAIIUU MX I[EHHBIX KOMITOHEHTOB.

Ymems:

- WUCIOJB30BaTh TEXHUYECKUE CPEJCTBA JJII HM3MEPEHUS OCHOBHBIX TapaMETPOB
TEXHOJIOTHYECKOT0 IPOoIecca U KOHTPOJIS 32 3arPS3HEHNEM OKPYKAoIIeH Cpeibl;

- AQHAIM3WPOBATh TEXHUYECKYIO JIOKYMCHTAIIUIO, BBISBIISATH WCTOYHUKU 3arpsi3HECHUS
OKpYXarolled  Cpelbl, pealu3oBbIBaTh  TpeOOBaHUS  HOPMATHUBHOM  DKOJIOTHUYECKOMN
JIOKYMEHTAITUH.

Braoemy:

- MeTojamMu oOpamieHus C BblOpocamu, cOpocaMu ©  TBEPABIMU  OTXOJAMH
MPEPHUITHS,

- TPEICTABJICHUSIMH 00 3KOJIOT0-3KOHOMHYECKOH 3()PEKTUBHOCTH TPUPOTOOXPAHHBIX
MEPOTPHUATHIA MPUMEHUTEIHFHO K KOHKPETHOMY HPEIIPUSITHIO.

3. Kpatkoe conep:kaHue qCHIIHHBI

[IpousBoicTBEHHAS MPAKTUKA COCTOUT U3 JABYX JTAIlOB.

1. O3HakoMmIIeHHE C TEXHOJOTHUEH MPOU3BOJICTRA.

2. IlpakTudeckoe OCBOCHHE METOJIOB 3alllUThl OKPYXKAIOUIEH Cpeapl Ha KOHKPETHOM
MPEPUATHH, KOTOPOE BKITFOYACT:

- U3YYCHHE TMapaMeTpoB TEXHOJIOTMYECKOTO TpoIecca, MPEeIyCMOTPEHHBIX B
perjamMeHTe, ¥ METOAO0B €ro KOHTPOJIS;

- TpeOOBaHMS HOPMATHBHOHN TOKYMEHTAIMU K COCTaBy M 00beMy cOpPOCOB, BEIOPOCOB U
OTXOJI0B;

- moApoOHOE OMHWCAaHHWE WCIOJIB3YEeMOTO Ha MNPEINPHUITHH O0OpYHOBaHUS IS
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OCYIIECTBIICHUS TIPUPOI03AIMUTHBIX MEPOTIPUSITU;

- JICWCTBUS 0OCITY)KUBAIOIIETO TIEPCOHANA TIPU YPE3BBIYAHBIX CUTYAIIHSX.

O3HaKOMJICHHE C TEXHOJIOTHEW MPOM3BOJCTBA OCYIIECTBISICTCS B BHUJE IKCKYPCHHA Ha
OpEINpUATHS COOTBETCTBYIOMIEro npoduis. [Ipu mocemieHnn mNpeAnpusiTis 00ydaroIuics
JOJKEH coOpaTh MaTepuall, HEOOXOUMBIN JJIsl TOJITOTOBKU OTYETA 10 MPAKTUKE.

OTuerT 1o MpaKTHKE BKIIIOYACT:

- HOMEHKJIATYpPY BBITYCKaeMOU MPOAYKIINH;

- BUJBI K HOPMBI PacXojia ChIPhEBBIX MAaTCPHAJIOB;

- ONHUCaHWE OCHOBHBIX TEXHOJIOTHYECKHUX TEPEeIIOB IPOU3BOICTBA;

- MeTOABI U (POPMBI FIKOJIOTUIECKOTO KOHTPOJISI TEXHOJIOTHYECKUX TPOIIECCOB;

- XapaKTepUCTHUKA  MPHUPOJOOXPAHHOTO  OOOPYIOBAHWS:  NPHHIMII  JICWCTBUSA,
MOTPEOHOCTH B peareHTax u YHEPTUH, PeKUM padoThl, 3P HEKTUBHOCTD.

- MEpOIPHUATHS M0 MHUHHMH3AIMK AHTPOIOTEHHOTO BO3JCHCTBUS NPEANPUATHS HA
OKPYKaIOIIYIO Cpeay.

[IpoxokaeHue CTyaeHTaMH JaHHOW TPAKTHKW JIONMYCKAeTCs Ha BBIOPAHHBIX WMHU
NPEINPUATHSIX TIPU YCIIOBUM COOTBETCTBHS €€ IIETTH U PE3y/IbTaTOB BBIIICYKa3aHHBIM KPUTEPHUSIM
1 O(QOPMIICHUH COIPOBOJIUTEILHBIX JOKYMEHTOB (IOTOBOpa, HMHIWBUAYAIBHOTO 3aJaHUs U
OT3bIBA PYKOBOJIUTEIISI OT OPTaHU3aINH ).

4. O0beM NPOU3BOICTBEHHON NMPAKTHKHU

O06Bem
Bunst yueOHOI paboThI B 3ayeTHBIX B akanem.
CIMHMIIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: - -
CamocrositeabHas padora (CP): 3,0 108
Bua UTOroBOro KOHTpOJIS: 3a4eT / IK3aMeH 3auer ¢
OLleHKOI

AHHOTanus padoueii mporpamMmbl npexaunaomaoi npakruku (b2.11.2)

1. Heap npeaaMmIOMHON NPAKTHKHM - 3aKpeIUIeHHE TEOPEeTUUECKUX 3HAHUH H
MPAKTUYECKUX HaBBIKOB, IMOJIYYEHHBIX B Ipoliecce OO0ydyeHHUs MO IporpaMMme OakaiaBpuaTa;
npuoOpeTeHre MPAaKTHUYECKOro OIbITa paboThl C HCTOYHMKAMHM HAyYHO-TEXHHUYECKOU
MH(pOpMalLMK, ONbITa MOCTAHOBKM M BBIIOJHEHUS HAYYHO-HCCIEIOBATEIbCKUX MU IMPOEKTHBIX
3aJa4; OBJIQJICHUE METO/A0JIOTHEHl M MeTogamMHu oOpaOOTKH pe3yabTaToOB HCCIENOBaHUs; cOOp,
MOJrOTOBKA U aHAJIW3 MaTEPHUAJIOB 110 TEMATUKE BBITYCKHOM KBAIU(PUKAIIMOHHOMN pabOTHI.

2. B pe3yibTare NpPOXOXKAeHUS] NMPeIUIUVIOMHONW NPAKTUKHM oOydaroumiics 1o
nporpamMmme 0aKkajaBpuara g0JKeH

Obnadams CIeAyOMUMU KOMIETCHIIUSIMHU:

- CIIOCOOHOCTBIO OCYLIECTBIISITH TEXHOJOTUYECKUII MpPOLECC B COOTBETCTBUU C
pPErIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENCTBA ISl U3MEPEHUs OCHOBHBIX [1apaMETPOB
TEXHOJIOTMYECKOT0 MPoIecca, CBOUCTB Chipbst U npoaykimu (ITK-1);

- CHOCOOHOCTBIO y4acTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTMUYECKUX MPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepexeHusl, MUHUMU3AIMK BO3IEUCTBUS HAa OKPYKAIOIIYIO Cpelly
(IIK-2);

- CIIOCOOHOCTBIO HCIIONIb30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH,
IPOBOJIUTH 00pabOTKY MH(pOPMAIMK C UCHOIB30BAHUEM MPUKIIAJHBIX MPOrpaMM U 0a3 JaHHBIX
JUIsL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIAOBAHMS U MOHMUTOpPUHIA MPUPOAHBIX Cpell
(IIK-3);

- CHOCOOHOCTBIO ~ HUCIOJIb30BaTh ~HOPMATHBHBIE JTOKYMEHTBl II0  KayecTBy,
CTaHJIAPTHU3AIMK U cepTrduKanuu npoayktoB u uznenuii (ITK-4);

- TFOTOBHOCTbIO ~ OOOCHOBBIBAaTb ~ KOHKPETHBIE TEXHHYECKHE pPELICHHs IpHU
pa3paboTKe TEXHOJOIMYECKHX IPOILIECCOB; BHIOMPATh TEXHHUYECKUE CPEICTBA U TEXHOJOTHH,
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HAIpaBJICHHbIE HAa MUHUMU3ALMI0 AHTPOIOTEHHOTO BO3JEHCTBUS Ha OKPYXAIOLIYI0 Cpeny
(IIK-5);

- CHOCOOHOCTBIO CJIEIUTh 32 BBIIOJHEHHEM IIPaBHJ TEXHUKHA O€30MacHOCTH,
IPOM3BOJICTBEHHON CaHUTapuM, IOKAapHOM OE€30MacHOCTM M HOPM OXpaHbl TpyAa Ha
npeanpustusx ([1K-6);

- TFOTOBHOCTBIO OCBAaMBaTh M HKCILTyaTUPOBAaTh HOBOE O0OpYyIOBaHME, PUHUMATh
y4acTue B HAIAKUBAHUU, TEXHUUYECKUX OCMOTpAX, TEKYIIUX PEMOHTAX, IPOBEPKE TEXHUUECKOTO
COCTOSIHUSI 000pYyI0BaHuUs U porpamMmHusbix cpencts (I1K-7);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh 3JIEMEHTHI JKOJIOI0-3KOHOMUYECKOIO aHaliu3a B
CO3aHHHU 3HEPro- u pecypcocoeperaromux Texnonoruit (I1K-8);

- TOTOBHOCTBIO M3y4yaTh HAy4YHO-TEXHHYECKYI0 HH(GOpPMAIHNIO, aHAIU3HPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 110 TeMaTuke uccienoanuii (ITK-13);

- CIIOCOOHOCTBIO MIPUMEHSITD COBpEMEHHbBIE METO/IbI HCCIIEI0BAaHUS
TEXHOJIOTUYECKUX IPOLIECCOB U NPUPOAHBIX CPEl, UCIOJIb30BaTh KOMIIBIOTEPHBIE CPEACTBA B
HayJYHO-KCClIe0BareNbekoi padote (ITK-14);

- CHOCOOHOCTBIO IUIAHUPOBATh 3KCIEPUMEHTAIbHBIE HCCIIEIOBAaHUS, I0JIy4aTh,
00pabaThIBaTh U AaHATM3UPOBATH MONTydeHHBIC pe3ynbraThl ([1K-15);

- CHOCOOHOCTBIO MOJENIUPOBATh 3HEPro- U pecypcocOeperaroiye Mpolecchl B
XMUMHYECKON TeXHOJIOTHH, HepTexumuu u ouorexnosioruu (I1K-16).

3namu:

- OCHOBBI OpraHU3alM1 U METOJI0JIOTUIO HAYYHBIX UCCIIEIOBaHMUI;

- COBpEMEHHbIC HayyHbl€ KOHLEIIUH B 00aCTH 3HEPro- U pecypcocOepexeH s

Ymemu:

- paboTaThb C HAay4YHbIMH TEKCTaMHM, IOJIb30BaTbCS HAYYHO-CIPABOUHBIM aIlllapaToOM,
0(QOpMIISIT pe3yJbTaThl HAYYHBIX UCCIIEOBAHUIA;

- (¢opmynaMpoBaTh LEdb W 3aJaud MCCIEOBaHUS, JeNaTh BBIBOABI U3 IOJYYEHHBIX
pe3yJIbTaToB;

- HCIIOJIB30BATh IOJIyYEHHBIE TEOPETUUYECKHUE 3HAHMS U NPAKTUYECKUE PE3YNbTATHI IS
IIPOEKTUPOBAHUS SHEPTO- U pecypcocOeperarux TEXHOIOTUI Ha MPEANPUATHSIX XUMHUECKOTO,
HEPTEXUMHUYECKOTO, ONOTEXHOIOTUYECKOTO M SHEPreTHYECKOTo Npodue.

Braoemy:

- HaBBIKAMU CaMOCTOSITE€IbHOM HAy4YHO-HCCIIEI0BATEIbCKON JEATENIbHOCTH, PabOThI C
MCTOYHUKAMU Hay4yHOU MH(popManuu, peepupoBaHusi HaydHbIX MyOJIMKAIINA;

- HaBBIKAMU CaMOCTOSTEJILHOTO TMOJYy4eHHUs, 0OpabOTKH, aHajaM3a M HHTEPIpeTaluu
AKCIEPUMEHTAIbHBIX JINOO PACUETHBIX TaHHBIX.

3. Kparkoe conepixanue npeiunJioMHONH NPAKTHKH

Tematuka nmpenIUIUIOMHONW MPAaKTUKH CTYJEHTOB OakanaBpuaTa OMNpEeseTcss TeMaTu-
KOl HMX BBINYCKHOM KBaJU(PHUKAIMOHHONH paboThl M MOXXET TMPOBOAMTHCA B HAYyYHO-
HCCJIEIOBATEILCKOM MJIU NMPOEKTHOM (opMaTe (IIPHU BBINOIHEHUH HAyYHO-HCCIEI0BATENbCKON
WIN PacyeTHO-TIPOEKTHON paboThl, COOTBETCTBEHHO) Ha BhINTycKarolel kadeape 1o B Apyroi
OpraHH3aIiHy.

B PXTVY um. JI. . MenneneeBa qaHHas MpakTHKa MPOXOAUT B HAyYHBIX JIAOOPATOPUSIX,
y4eOHBIX MOJpa3/eieHUsIX, HHPOPMAIIMOHHBIX IIEHTpax BbIMyckawomen kadenpbl. CTyIeHTHI
3HAKOMSATCS C TeKylled paboToil maboparopuu, NPUOOPETAIOT HABBIKM IOMCKA HAay4YHO-
TeXHUYeCKol HHpopmanuu u paboThl ¢ 0Oa3amMH JaHHBIX, OCBAaMBAIOT METOABl KOHTPOJIA
Ka4yecTBa MPHUPOTHBIX CpEel, OUYHUCTKU Ta30BBIX M JKUIKUX OTXOJOB, MEepepabOTKU TBEPIBIX
OTXOJI0B, TPOBOJST OT/EbHbIE JJAOOPATOPHBIE U TEXHOJOTUYECKHE HCTIBITAHUS, PACCUUTHIBAIOT,
OLICHUBAIOT ¥ MOJEIUPYIOT BO3ACHUCTBHE HM3y4aeMbIX OOBEKTOB Ha OKPYXKAIOUIYI0 Cpeny,
Y4YacTBYIOT B 00pabOTKe pe3yabTaToOB HCCIEIOBAHUS U MOATOTOBKHU UX K ITyOJIMKAIMH.

[IpenaunuioMHas pakTHUKa CTYIEHTOB, BBITOJIHSIOMNX HCCIIENOBATEIbCKYIO, PACUETHO-
IPOEKTHYIO BBIMYCKHYIO KBaIH(PUKALMOHHYIO pabOTy B CTOPOHHEW OpraHM3aluy, IPOXOIUT B
e€ HayyHbIX, NPOM3BOACTBEHHBIX WM YIpPaBICHUYECKUX moxapasfeneHusx. CTyneHTsl
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3HAKOMATCS CO CTPYKTYpPOH MPENNPHUATHS, HOPMATUBHO-TEXHOJOTMYECKOW JIOKYMEHTALMEH,
HOPMAaTUBHBIMM  JOKYMEHTAMHM II0 OXpaH€ OKpYXaloUle Cpelapl, W3y4yaloT METOIbI
AQHAJTUTHYECKOTO KOHTPOJSI BBIOPOCOB, COPOCOB M OTXO/AOB, (PYHKIIMOHHPOBAHHE OYHCTHOTO
au0o yrunusupyomero oOopynoBaHus. OCHOBHOE BHUMaHHME YJIENAETCS MPAKTUYECKUM
BOIIPOCAaM OXpaHbl OKpPY’KaloIIel cpeabl U crnocodaM MHUHUMHU3AIUH HETraTUBHOTO BO3ACUCTBUS
Ha HeE.

Bo BpeMst npoXoxkaeHHS MPEJAUIIIIOMHON IPAKTUKU CTYACHTHI COOMPAIOT MaTEpPHAIIBI 1O
TEMaTHUKE BBITYCKHON KBaJIM(PUKALMOHHON pabOThl, aHAIU3UPYIOT UX, HAMEYAIOT OCHOBHBIEC Ha-
NpaBJICHUSA U 33/1a41 PabOThI, BEIPaOaTHIBAIOT METOI0JIOTHIO PELICHHUS ITUX 3a/1a4.

4. O0beM npeINIIIOMHON NPAKTHKH

O6bem
Bunpl yueOHOM paboThI B 3aueTHBIX B akaznewm.
eIMHHIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 110 Y4eOHOMY ILIAHY 6,0 216
AYIUTOpPHBbIE 3aHATHUS: - -
CamocrositesbHasi padora (CP): 6,0 216
By MTOroBOro KOHTpoOJISA: 3a4eT / IK3aMeH 3aver ¢
OLICHKOM

4.6 HayuHo-uccienoBare/ibckas padora B cemectpe (b.2.H.1)

1. Heap aMCHMIVIMHBI - TpUOOpeTeHHE O0YyYaroIMMCsS 3HAHUM W KOMIIETEHLUHH IO
OpraHU3aIy U MPOBEJACHUIO HAYYHBIX HCCIEA0BAHUN B 00JIACTH OXpaHbl OKPYKAIOIIEH Cpebl,
110 00pabOTKE U MPEICTABICHUIO PE3yIbTAaTOB HAYYHBIX HCCIICIOBAHUN.

2. B pe3yiabrare u3y4YeHUs] AUCUMIUIMHBI O0yyaloummiicssi 10 mNporpamme
0akajaBpuaTa J10J5KeH

Obnadamye CleayOMIUMU KOMIIETEHIIUAMU:

- TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHWYECKYI0 HWH(GOpPMAIHIO, aHAIH3HPOBATH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccnenaoBanuii (ITK-13);

- CIIOCOOHOCTBIO MIPUMEHSITh COBpEMEHHbBIE METO/IBI WCCIIEIOBAHMS
TEXHOJIOTUYECKUX TPOLECCOB U MPUPOAHBIX CPEJ, UCIOIb30BaTh KOMIIBIOTEpHBIE CPEACTBA B
HayJYHOHUCCIemoBaTeabckoi padore (ITK-14);

- CHOCOOHOCTBIO IUIAHUPOBATh SKCIEPUMEHTAIbHBIE HCCIIEIOBAaHUS, IOIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MONTydeHHBIE pe3ynbraThl ([TK-15);

- CIOCOOHOCTBIO MOJENIMPOBATh JHEPro- M pecypcocOeperaroiye Mpolecchl B
XMUMHYECKON TeXHOJIOTHH, HeTexuMuu u ouorexHonoruu (I1K-16).

3namu:

- COBpPEMEHHBIC HAyYHbBIC JOCTIDKCHHS W TIEPCIIEKTUBHBIC HANpaBJCHUs paldoOT IpH
00palIeHn ¢ 0TXO0JaMH ITPOMBILIEHHOT'O IIPOU3BOCTBA;

- CTaTUCTHYECKHE METOIBI 00PaOOTKH IKCIIEPUMEHTAFHBIX PE3YIbTAaTOB;

Ymems:

- TPUMEHSTHh 3HAHWS, TOJNyYEHHBIE TPH HW3yYEeHHWH E€CTECTBEHHOHAYYHBIX W
CHENHWANbHbIX AWCHUIUINH, Ui pelieHus (yHIaMEHTAIbHBIX U TPUKIAAHBIX 3a/ad B
ucciaeayeMon o0acTu;

- (opmynupoBaTh LIEIH U 33a4l HAYYHOT'O UCCIIEI0BaHMUS;

- TOpoOBOAUTH OOPaOOTKY pe3yJabTaTOB JKCHEPUMEHTA, OIEHUBATh MOTPEIIHOCTH,
aHaAJTM3UPOBATh, MHTEPIPETUPOBATH U 00001IaTh Pe3yIbTaThl HAYYHOTO UCCIIEIOBAHUS;

- TIPEICTaBISTh MOJYYEHHbIE PE3yJIbTaThl HAyYHOTO HCCIIEOBAHMS B BUJE OTYETOB,
HAy4HBIX CTATEH, IPE3CHTALNM;

Braoemy:

- HaBBIKAMH IIJITAHWPOBAHUS U NMPOBEACHUS HAYYHBIX HCCIIEIOBAHUN;

- HaBbIKAaMU pabOTBl C HAy4YHO-TEXHUYECKOH, CIPABOYHOM JIUTEPATYpold H
3IIEKTPOHHBIMHU PECypCaMHu.
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3. Kparkoe conep:kanne TUCIHUNIHHBI

COop wuHboOpManuu M COCTAaBIIEHWE AaHAIUTUYECKOrO0 OTYeTa IO COCTOSHUIO U
NEPCIeKTHBAM  pPEUICHHS  NpoOJieMbl ~ MHUHHMH3AIMM  AHTPONOTEHHOTO  BO3JCUCTBUS
MIPUMEHUTENBHO K IIPEIMETY UCCIIEIOBAHHUS.

[IpoBeneHue IKCHIEPUMEHTATBHBIX (PACUYETHBIX) MCCIICIOBAHMMA, CTaTUCTHYECKas o0pa-
00TKa pe3yabTaTOB UCCIIEI0OBAaHUS, AHATIN3 MOJYYEHHBIX PE3y/IbTaTOB.

[IpencraBneHue MoaydeHHbIX pe3yJbTaToOB B BUAE otuera no HUP.

4. O0beM HAYYHO-HCCJIeN0BATEIbCKOI PadoThI

o B 3aueTHBIX B akamem.
Bunbr yueOHOM paboThI
eIMHULIAX Jacax

O0mas TpyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyYJAUTOpPHBIE 3aHATHS: 15 54
KonTtakTHas paboTa ¢ nmpernojaBaTeiemM 15 54
CamocrositesbHas padora (CP): 15 54
CamocTosTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 15 54
nporpamme HUP

3auger ¢
Buja uTOroBOoro KOHTpoOJIsi: 3a4eT / IK3aMeH .

OLICHKOI1

4.7 T'ocynapcrBennas uroropasi arrecramnus (b.3)

1. leab rocyaapcTBeHHOIl WTOrOBO#i aTTecTalMu — OOBCKTHBHAs OIICHKA YPOBHS
c()OPMUPOBAHHOCTH  OOLIEKYJIBTYPHBIX, OO0MIENPO()EeCCHOHABHBIX H  TPO(ECCHOHATBLHBIX
KOMIICTEHIIMI BBITYCKHUKA YHUBEPCHUTETA, €0 TOTOBHOCTH K BBIITOJHEHHIO MPO(EeCCHOHATBHBIX
3a1ad.

2. B pesyabTare I'HA o0y4yarommiicsi 1o nporpaMmme 0aKajaaBpuaTa J0JIKeH:

Obnadams CIeayrONIMMU KOMITETCHIIUSIMU:

ObwexynbmypHuiMuU.

- CIOCOOHOCTBIO HCIMOJIb30BaTh OCHOBBI (puiocopCKUX 3HAHUN g (HopMHUpPOBaHUS
MupoBo33peHueckoi mosummu (OK-1);

- CIoCOOHOCTHIO aHAIM3MPOBATH OCHOBHBIC JTAIlbl U 3aKOHOMEPHOCTH MCTOPUYECKOTO
pa3BuTHs 001IecTBa Il PopMHUPOBaHUS rpakaaHckoii nozunuu (OK-2);

- CIIOCOOHOCTBIO HCITOJIb30BaTh OCHOBBI SKOHOMHYECKUX 3HAHWUN B PAa3JIMUHBIX cepax
xus3HeaestensHocTr (OK-3);

- CIOCOOHOCTBIO HCIOJB30BAaTh OCHOBHI TPABOBBIX 3HAaHUM B pPa3NWYHBIX cdepax
xusHenestensHocT (OK-4);

- CIOCOOHOCTHIO K KOMMYHHUKAIIMU B YCTHOW M MUCBMEHHOU (hopMax Ha pyCCKOM M HHO-
CTPAHHOM S3bIKaX JUIS PELIeHUs 3a]1a4 MEXIUYHOCTHOTO M MEXKYJIbTYPHOTO B3aUMOICHCTBUS
(OK-5);

- CHOCOOHOCTBIO paboTaTh B KOJUIEKTHUBE, TOJEPAHTHO BOCIPUHHMATH COIMAJIbHBIE,
ITHUYECKHE, KOH(PECCHOHAIBbHBIE U KYIbTypHbIe pa3inuus (OK-6);

- CIOCOOHOCTBIO K CaMOOpraHu3aIuu u camooopaszoBanmto (OK-7);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh METOABI M CpeAcTBa (DU3MUECKOW KYIBTYpBI LIS
oOecrieueHns OJTHOLIEHHOH coManbHOi U npodeccnonansHoi nesrensHocTH (OK-8);

- CIoCOOHOCTHIO MCIIONIE30BATh PUEMBI TIEPBOW TTOMOIIH, METOJIBI 3AIIUTHI B YCIOBUSIX
ype3BblYaiiHbIX cutyanuii (OK-9).

ObwenpogheccuonanbHviMu.

- CHOCOOHOCTBIO pElIaTh CTAaHAAPTHBIE 3aJaud NMPO(ecCHOHANBHOM IesaTeNbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW M OMOIMOTpaPUIeCcKO KyIbTyphl C TPUMEHEHUEM MH(GOPMAITHOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI U C Y4ETOM OCHOBHBIX TpeOOBaHMN MH(POPMALMOHHON 6e30-
nacaoctu (OTIK-1);

- CIIOCOOHOCTBIO HCIOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JWCIHILIAH B
npoeCCUOHATLHON ACATENbHOCTH, TPUMEHSITh METOJIbI MaTEMATUYECKOTO aHAIM3a U MOJICIIH-
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POBaHMsI, TEOPETUIECKOTO M IKCIIepUMeHTanbHOro uccinenoBanus (OIIK-2);

- CHOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI JUIS
HNOHUMAaHHsI OKpYXKarolero Mupa u siieHuid mpupos (OI1K-3).

IIpogheccuonanvnvimu:

- CIIOCOOHOCTBIO OCYIIECTBISATh TEXHOJIOIMYECKHH TMPOLECC B COOTBETCTBUU C
pErIaMeHTOM U MCIIOJIb30BaTh TEXHUYECKUE CPEJCTBA AJISI MU3MEPEHHs OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOT0 TPoLiecca, CBOUCTB ChIpbst U npoaykimu ([1K-1);

- CHOCOOHOCTBIO Y4acTBOBATh B COBEPLICHCTBOBAHMU TEXHOJIOTMYECKHUX IPOLIECCOB C
MO3ULMI 3HEPro- U pecypcocOepekeHusl, MUHUMHM3AlMN BO3ACUCTBUS Ha OKPYXAIOIIYIO0 Cpeny
(IIK- 2);

- CIOCOOHOCTBIO HCHOJB30BATh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOIHH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIb30BAHUEM IIPUKIIAJAHBIX NPOrpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJOTUYECKUX MapaMeTpoB OOOPYAOBAaHUS MU MOHUTOPHHIA MPUPOIHBIX CpPEX
(TIK-3);

- CIIOCOOHOCTBIO UCII0NIB30BaTh HOPMATHUBHBIE IOKYMEHTHI 110 KAYECTBY, CTaHAapTU3ALUN
U cepTuduKanuu mpoaykros u usaenui (ITK-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHE PEIICHHs MpHU pa3paboTke
TEXHOJIOTHYECKUX MPOLIECCOB; BHIOUPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTUH, HAllpaBJIE€HHbIE
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACHCTBHS Ha OKpykarolyio cpeny (ITK-5);

- CHOCOOHOCTBIO CIIEIUTh 32 BBINOJHEHHMEM MPaBUI TEXHUKU O€30M1acHOCTH,
IIPOM3BOJICTBEHHOW CaHUTapuUM, MOKapHOW O€30IaCHOCTM W HOPM OXpaHbl Tpylda Ha
npeanpustusx (ITK-6);

- TOTOBHOCTBIO OCBauMBaThb U SKCILIyaTUPOBAaTh HOBOE OOOpYyIOBaHUE, NMPUHUMATh
y4acTHe B HAJIAXXUBAHUU, TEXHUYECKUX OCMOTpax, TEKYIIMX PEMOHTaX, IPOBEPKE TEXHUYECKOTIO
COCTOSTHHSI 000pyIoBaHus U iporpaMMHBIX cpencts (ITK-7);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh 3JEMEHTBHl HKOJIOT0-3KOHOMHYECKOTO0 aHaiu3a B
CO3JIaHUH SHEPro- U pecypcocoeperaronux TexHonoruii (ITK-8);

- TOTOBHOCTHIO H3yyaTb HAyYHO-TEXHHYECKYI0 HH(POpPMALMIO, aHAJIU3UPOBATh
OTEUECTBEHHBII U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenaoBanuii (ITK-13);

- CHOCOOHOCTBIO IMPUMEHSTh COBPEMEHHBIE METOIbl MCCIEeI0OBaHUS TEXHOJIOTHUYECKUX
IPOLECCOB U TMPUPOAHBIX Cpell, MHCIONb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienosateabckoit pabore (ITK-14);

- CHOCOOHOCTBIO IUIAHUPOBATH JKCHEPHUMEHTAIbHBIE HCCIIEIOBaHMs, IOJydaTh,
00pabarbiBaTh M aHATU3UPOBATh HONydeHHbIe pe3ynbrarsl ([TK-15);

- CcIOCOOHOCTBbIO MOJENIHUPOBAaTh 3HEPro- M pecypcocOeperarouye Mporecchl B
XMMHYECKON TEXHOJIOTHH, HepTexuMuu u ouorexuosnoruu (ITK-16).

3namo:

- COBpPEMEHHbIE HayuHbI€ JIOCTHXKEHHS M TEpPCIEKTUBHbIE HalpaBlieHus padoT B
o0acTu 0XpaHbl OKPYKAIOIIEH CpeJlbl U PallMOHAIBHOIO UCIIOIb30BaHUS IPUPOTHBIX PECYPCOB.

Ymems:

- NPUMEHSTh 3HaHUS, TOJYYCHHbIE TpPU W3YyYCHHH €CTECTBCHHOHAYYHBIX H
CHeUHaNbHbIX TUCHMIUIMH, JUIA pelieHuss (yHIaMEeHTaIbHBIX M NPUKIAJHBIX 3aj1ad B 001acTH
SHEPro- 1 pecypcocOepekeHus;

- (dopMynHMpoBaTh LIEIH U 3aJ]a4l HAYYHOTO MCCIEeI0BaHMs, POBOAUTE 00pabOTKY
Pe3yJIbTaTOB SKCIIEPUMEHTA;

- OLIGHUBATh IOTPEUIHOCTH, aHAJIU3UPOBaTh, WHTEPHPETHPOBATH U 0000IIATH
pe3yNnbTaThl HAyYHOTO HCCJIEIOBAaHUS, MPEACTaBIATh IMOJYyYEHHBIE PEe3ylbTaThl HAY4YHOIO
UCCIIEIOBaHMS B BUJIC HAYYHOT'O TOKJIAJa U MPe3EeHTAIHH;

Braoemy:

- HaBBIKAMU TJIAHUPOBAHHUS U POBEJICHUS HAYYHBIX UCCIICTIOBaHUMH,

- CTAaTUCTUUYECKUMH METOJaMHU 00pabOTKH HKCIIEPUMEHTANIBHBIX PE3YJIbTaTOB;

- HaBbIKAMU PAa0OThl C HAYYHO-TEXHHYECKOH, CIPaBOYHON JUTEpaTypod U
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AIIEKTPOHHBIMU PeCypcamu.

4. Kpartkoe cogep:xxanue 'HA:

[TocTtaHoBKa Lenu M ompeneneHue 3amad uccienoBaHus. OIEHKa aKTYaJbHOCTU TEMbI
Hay4yHO# paboTel. [manupoBanue HayuHoi pa®oThl. CocTaBlIeHHE aHAIUTHYECKOTO 0030pa 1o
TEMEC UCCIICOBAHUA. BbI60p MCTOOB UCCIICAOBAHUA IJId PCUHICHUA KOHKPCTHBIX HAYYHBIX 3a/1a4.

[IpoBeseHne COOTBETCTBYIONIMX SKCIIEPUMEHTOB U PACUETOB JUIs TOJYYCHHUS NPaKTHYe-
CKHX pe3yJIbTaTOB; aHAIN3, HHTEPIIPETAlUs U 0000IICHHE PEe3yIbTATOB UCCIICIOBAHUS; POpPMY-
JMPOBKA BBIBOJIOB; HAIMCAaHUE HAy4dHOro oTuérta. [loAroToBKa HAyYHOTO JOKJIA/Ja U MpPE3CHTa-
ouu.

4. Oobem 'HA
O0vem
Buppl yueOHOU paboThI B 3a4eTHBIX B akanem.
CIMHHIIAX qacax

O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 6,0 216
AyIUTOPHBIE 3aHITHS: - -
CamocrositesbHasi padora (CP): 6,0 216
Boinonnenue, Hanucanue u opopmienre BKP 6 216

Bua urorosoro kourpoJs: 3amura BKP 3ammuTa BKP

4.8.@aKkyIbTATUBBI
AHHOTauA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«IlepeBoa HAYYHO-TeXHUYECKOH JuTepaTypb» (PT/.1)

1. Heab AMCHUNIMHBI — TPUOOPETCHUE 00YJIAIOIIMMHUCS 00IIeH, KOMMYHUKATUBHON U
npoecCHOHANBHOM KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTAENBHBIX JTamax s3bIKOBOM
MOATOTOBKUA  TIO3BOJISET BBIMOJHATH Pa3IUYHbIC BUIBI MPOPECCHOHAIBHO OPUEHTUPOBAHHOTO
MepeBO/ia B MPOU3BOJICTBEHHOM W HAyYHOW JeATEIbHOCTH.

2. B pe3yJabTarte U3ydeHust AMCUHMIUVIMHBI 00yYaIuiicsi Mo mporpamMmme
0akajaBpHUaTa qOJIKEH:

Obaaoams crnenyromumu o0mekyasTypHbiMU (OK) koMneTeHuusIMu:

- CHOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOM M NMUCHhMEHHOW (opmax Ha pyccKoM u
WHOCTPAHHOM  SI3BIKAX JUISL  PEIICHHS 3a/Jad  MEXKJIMYHOCTHOTO H  MEXKYJIbTYPHOTO
B3aumoseiictus (OK-5).

3namo:

- OCHOBHBIE CTIOCOOBI TIOCTHKEHHU S YKBUBAJIEHTHOCTH B TIEPEBOJIC;

- OCHOBHBIE TIPHEMBI MTEPEBO/IA;

SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI;

- JIOCTaTOYHO€ /IS BBHITIOJIHEHHS TIEPEBOAA KOJUYECTBO JICKCUYECKHX €IMHHII,
(G pa3eonoru3MoB, B TOM YHCIIE COIUATHHBIX TEPMHUHOB U JJMHTBOCTPAHOBETUECKUX PEATUN.

Ymemn:

- TPUMEHSATbh OCHOBHBIE IPUEMBI IIEPEBOJIA;

- OCYHIIECTBJISITh THUCBMEHHBIA TIEPEBOJ C COONIIOACHHUEM HOPM  JIEKCHMYECKOU
HKBHUBAJIEHTHOCTH, COOJIIOICHUEM TPAaMMAaTHUECKUX, CHHTAKCHUECKUX U CTHIIMCTUYECKUX HOPM;

- 0hOpMIIATH TEKCT TIepEBOIa B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBISITh TEPEBOJI C COONIOJICHHEM HOPM JIGKCHUECKON HSKBHUBAJICHTHOCTH,
COOJTIOICHHEM TPaMMaTHYECKUX, CHHTAKCUYECKUX W CTHIMCTHYECKUX HOPM TEKCTa MepeBoja U
TEMITIOPAJIbHBIX XapaKTEPUCTUK UCXOJHOTO TEKCTA.

Braoems:

- METOJMKOW MPEINepeBOIECKOr0 aHaim3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCIIPUSATHIO HCXOJHOTO BBICKA3bIBAHNS;

- METOAMKOW TOJATOTOBKM K BBIMOJHEHHUIO TEPEBOJA, BKIIOYAs MOWUCK MHQOpMAIH B
CIIPaBOYHOM, CIIELUAJIbHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBAaMHU CHUCTEMBbI COKPAIIEHHOW MePEeBOAUYECKON 3aMMCH MIPH BBIMOJHEHUH M1EPEBOA;
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- OCHOBHOM MHOSI3bIYHOM TEPMUHOJIOTHUEN CIIEUATIBHOCTH,

- OCHOBaMHM pedepupoBaHMs 1 aHHOTUPOBAHUS JIUTEPATYPHI 110 CHELUATLHOCTH.

3. Kparkoe conep:kanue JTUCHUIIUHBI:

Beenenue. Ilpenmer m ponb nepeBofa B COBPEMEHHOM obuiecte. Pasinunblie Buabl
nepeBosia. 3ajadd M MECTO Kypca B TOJTOTOBKE OakajiaBpa IO HAINPABICHHUIO MOATOTOBKU
«OHepro- u pecypcocOeperaroiye MNpoLecchl B XUMHUYECKOM TEXHOJIOTUH, HEPTEXUMHH U
OMOTEXHOIOTHMY.

Moayinsb 1.
1.1. CpaBHeHue moOpsiKa CJIOB B aHTJIMHCKOM M PYCCKOM IMpemioxeHusx. [lepeBoa
IPOCTOT0 MOBECTBOBATEIBHOIO IPEJIOKEHHSI HACTOSAIIEr0, OyIyIero ¥ NpoILEeAero BpEMEHH.

OcoOeHHOCTH TepeBOAa BOMPOCUTEIBHBIX UM OTPHUIATENBHBIX MPEIJIOKECHUH B
pa3IMYHBIX BPEMCHAX.

1.2 TlepeBon npemioxxkenuit Bo Bpemenax Indefinite, Continuous. UteHue u nepeBoj 1o
teme "Xumus'".

Mogyns 2.
2.1. TlepeBon npemioxeHuii Bo Bpemenax rpymm Perfect, Perfect

Continuous  (yrBepauTelbHBIC, BOMNPOCUTEIbHBIE ¥  OTPULATCIbHBIC  (OPMBI).
OcobeHHocTH ynoTpeOIeHNs: BCHOMOraTeIbHbIX IJIaroJIoB.

2.2 IlepeBox cTpamarenbHOTO 3aiora. TpynHBIE Cllydad IEpeBOAa CTPAIaTeIbHOTO
3ajora.

Urenue u nepeBos TekcToB 1o TeMe "Hayka u HayuHble MeTObI". AKTUBU3ALMS JIEKCUKH
IIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBo MPUAATOYHBIX MPEITIOKCHUH.

IIpunarounslie noanexKalue.

[IpunaTouHble cKka3yeMsble.

IIpunarounble onpeaenUTEIbHBIE.

[Ipunarounbie 00CTOATENLCTBEHHBIE, TPUIATOUHbIE JOTIOTHUTEIbHBIE.

2.4. Tunsl YCIOBHBIX MPEJIOKEHUH, TpaBUiIa U 0COOEHHOCTH UX MEPEBOAA.

[IpakTuka mnepeBoja Ha MpuUMepax TEKCTOB O Xumuu, [.H. Menoeneese, nayke u
MexHON02UU.

2.5. TlepeBon mpemsIoKEHWH € Y4eTOM TMpaBHJa COTJacoBaHHs BpeMmeH. llpsmas u
KOCBEHHasl peyb.

2.6. PaznuuHble BapuaHThI IEPEBOA CYILIECTBUTEIBHOTO B MIPEITIOKEHUH.

2.7. MojasibHBI€ TIaroJibl 1 0COOEHHOCTH UX MEpeBoa.

Pa3BuTHe HaBbIKOB niepeBoaa o TeMe "Hayka 3aBTparinero qHs".

2.8. CnenmanbHas TepMuHosorus mno teme "Jlabopatopus'.

2.9. Cokpamenus. OCOOEHHOCTH UX MepeBojia. Pa3BuTHE HABBHIKOB MEPEBO/a HA IPUMEPE
TekcToB 1o Teme "JlabopaTopusi, u3MepeHus: B XuMun'.

Monyis 3.
3.1. Henuunsle ¢popMbI Tarosa.

NndunutuB (HeonpenenenHas ¢gopma riarona). Poias MHQUHUTHBA B MpPENIOKEHUH U
BapHaHTHI IEPEBO/IA HA PYCCKUM sA3bIK. [IpruacTus u repyHani.

3.2. UnpuHUTUBHBIE 0OOPOTHI.

O6opot nomonHeHne ¢ HMHQUHUTHBOM. BapuaHThl mnepeBofa Ha pYCCKUH S3BIK.
Tepmunonorus o TeMe "CoBpeMeHHBIE YHEPTO- M PECypCcOoCOEperarIme TeXHOIOTHI".

3.3. OGoport noiexaiee ¢ MHPUHUTUBOM. Pa3nuyHble BApHAHTHI IEPEBO/IA.

Tepmunonorus mo reMe "XuMuyeckasi TEXHOJIOTHS, HeQTEXUMHUS U OMOTEXHOIOTHS "

3.4. [lepeBo1 mpUUYACTHBIX OOOPOTOB.

AOGcomoTHBIN mpuyacTHEIM OO0POT U BapuaHTHI EPEBO/IA.

Pa3BuTHe HaBBIKOB nIepeBoAa 1o TeMe "buorexHomorus".

4. O0beM y4eOHOH JUCIUTNIMHBI
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o B 3aueTHBIX B akanem.
Bunbr yue6HOM paboThI

CIMHHIIAX gacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 4.0 144
AYIUTOpPHBbIE 3aHATHUS: 64/36 64
Jlexmm (Jlek) - -
[Mpaktuyeckue 3ansatus (I13) 64/36 64
CamocrosiTeabHas padora (CP): 80/36 80
Buj1i MTOroBOro KOHTpOJIA: 3a4eT / IK3aMeH 3auer

AHHOTaIUsA padoyei MPOrpaMMbl JUCUUIIIMHBI
«[paxaanckas 3aliUTa B Ype3BblYaiiHbIX cuTtyanuax» (OT/.2)

1. Heab AMCHMIUIMHBI -- TMOATOTOBUTH CTYAEHTAa K OCMBICIICHHBIM INPAKTUYECKUM
JNEUCTBUSAM 1O OOECIEYCHHIO CBOCH OE30MACHOCTH W 3allUThl B YCIOBUSX BO3HUKHOBEHUS
Ype3BbIYANHON CUTYAIlUU TPUPOAHOT0, TEXHOTE€HHOI'O U BOEHHOI'O XapaKTepa.

2. B pe3yiabTare OCBOEHHUSI IMCUMILIMHBI O00y4Yawlnuiicsi N0 mporpamme
0akajiaBpUaTa J10JIKeH:

Obradams CcIeAyOMUMEA O0MICKYIbTYpHBIMU KoMIieTeHIHSAME (OK):

- CIIOCOOHOCTBIO HMCIIOJIB30BATh MPUEMbl IEPBOM MOMOIIM, METO/IbI 3aIUTHI B YCIOBHUSAX
YPE3BBIYANHBIX CUTYAIUH.

3namo:

- XapaKTepUCTUKU MPUPOJHBIX OeNCTBUN, TEXHOTEHHBIX aBapuii W KaracTpod Ha
paaMaMOHHO, XUMHYECKHA U OMOJIOTUIECKH OMACHBIX 00BEKTaX, MOpaXKaromue GakTopsl IPYrHx
OITACHOCTEM;

- OCHOBBI BO3JICMCTBUSI OMACHBIX (PAKTOPOB UPE3BBIUAWHBIX CUTYyallMi Ha YeJIOBEKa U
MPUPOJIHYIO CPENy, TOMYCTUMBIE NPEAEIbHbIE KPUTEPUU HETATUBHOTO BO3/ICHCTBHUS;

- Mepbl 0€30macHOr0 TOBEACHHUS TpH NMpeObIBAHUM B palioHaxX (30HaX) IMOXKapOB,
PaZMOaKTUBHOTO, XMMHUYECKOTO M OMOJIOTMUYECKOTO 3arps3HeHNUS,

- CIOCOOBI M CpPENICTBA 3aIUThI YEJIOBEKAa OT BO3JIEUCTBHS MOPAXKAIOMUX (HAKTOPOB
Ype3BbIYANHBIX CUTYALM MPUPOTHOTO, TEXHOTEHHOTO U BOEHHOT'O XapaKTepa.

Ymems:

- HCIOJb30BATh CPEJCTBA 3AIUTHl OPTaHOB JBIXaHUS W KOXH, MEIULUUHCKUE s
CaMO3aIUThI ¥ OKa3aHUSI TIOMOIIIH IPYTUM JIIOJISIM;

- NPUMEHATHh NEPBUYHBIE CPEICTBA MOXKAPOTYLIECHUS Uil JOKAIU3alUU U TYIICHUS
1o’kKapa, BO3HUKILIETO B ayTUTOPUH (J1abopaTopun);

- OKa3piBaTh cebe W JPYyruM TMOCTPAAAaBIIMM MEIUIHUHCKYIO TIOMOIIb C
WCIIOJIb30BaHUEM TaOEIbHBIX U MOJAPYUYHBIX MEIUIIMHCKUX CPEJICTB.

ernademsn:

- IpuéMaMu MPOBEJIEHUSI YACTUYHON CaHUTApHOW 0O0pabOTKH IpU BBIXOJE U3 pailoHa
(30HBI) PAIMOAKTUBHOTO, XUMHYECKOTO U OMOJOTHYECKOT0 3arps3HEHUS (3apakeHUs);

- CI0c00aMM ¥ TEXHOJIOTHUSIMU 3aIUTHl B YPE3BBIYAMHBIX CUTYaIIHSIX.

3. Kparkoe conepxxanue Q1M CUMILTHHBI.

1. OnmacHoctu mpupomHOro xapakrtepa. CTUXUNHBIE OEACTBHS, SBICHHS MPUPOIBI
pa3pyLIUTENbHON CUIIBI - 3€MJIETPSACEHHUS, HABOJHEHUS, CEJIEBbIE MOTOKH, OMOJI3HHU, CHEXHbIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 0OBAJIbI, 3aCYXH, yparaHsl, Oypu, MOXKaphl.

2. OmacHOCTM TEXHOTEHHOTO XapakTepa. ABapuu W KaTtacTpodbl Ha paaualliOHHO
OMacHOM OOBEKTe, XUMHMYECKH OINAacCHOM OOBEKTe, OHMOJIOrMYecKH OMacHOM OOBEKTe; Ha
TpaHcmopTe  (OKENIE3HOJIOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBUAIlUOHHOM);  Ha
THJIPOCOOPYKEHHSIX; HA KOMMYHAJIBHBIX CHCTEMax KM3HEe00eceueHHs.

3. OnacHOCTH BOEHHOIO Xapaktepa. lIpuMeHeHue OpyKHUsI MacCOBOr0 MOPaKEHUS
(siIepHOro, XWMHYECKOTO, OHMOJOTHYECKOro), OOBIYHBIX CpPEACTB C  3aKHraTeIbHBIM
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HAIlOJJHEHUEM, HOBBIX BHUJOB OpPYXHsS. 30HBI 3apaK€HUS OT CPEIACTB IMOPAXEHUS U HX
BO3/ICHICTBUE HA HACEJICHUE U OKPYKAIOIIYIO IPUPOJIHYIO CpELy.

4. TloxapHas 0€30IacCHOCTh — COCTOSIHME 3allUIIEHHOCTH HACeJICHUs, HUMYIIECTBa,
olmiecTBa W rocyaapcTBa OT MnoxapoB. [lokapHas omacHOCTh (IPUYMHBI BO3HUKHOBEHUS
[I0’)KapOB B 3[aHUSX, JIECHBbIE MOXaphl). Jlokanusanus u TymeHue noxapoB. IIpocreiimue
TeXHUYECKUE cpeacTBa noxkaporyuieHus (oraerymutenu Ol -8, OY-2) u npaBuiia moip30BaHUS
HMHU.

5. Komiekc MeponpusiTUidl rpaJaHCKOM 3allUThl HACEIICHUS.

OmnoBemienne U MHPOpPMHUpPOBaHUE HaceleHHss 00 omacHocTH. llpuHATHE HaceleHueM
curHainoB omnosemleHus («Buumanue Bcem!», «Bosnymnas TpeBoray, «PaauannoHHas
OIMaCHOCTBhY», «XUMHUYECKas TpeBora», «OTOO OmacHOCTH») W MOPAAOK JEHCTBHA IO HUM.
OBakyalnus HaceJeHHs U3 30HbI onacHOocTU. CrmocoObl 3BakyalMu OKCTPEHHAsl 3BaKyalus
CTYJEHTOB U3 ayAUTOPUU IIPU BOSHUKHOBEHMH I10Kapa.

CpeactBa uHAMBUAYAIbHON 3amuThl opranoB neixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-
2K, PITA-1, PIII-67M, PVY-60M, «®enuxcy, I'’A3K, AT, ATIT-3, II3VY-K, UTI-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITMHCKHE CPEACTBA 3ALTUTHI .

CpenctBa KOJUIEKTMBHOM 3alMThl HacejleHus. HasHaueHuwe, 3alMTHBIE CBOMCTBA
yoexum. IIpotuBopaamanuionnsie ykpbiTus (IIPY, mom3emHble memexogHble IEPEXO/bI,
3ariayOJIeHHblE CTaHIMM METPOIIOJIUTEHA), MPOCTEHIINE YKPBITUS (TpaHLIEH, OKOIIbI,
nepekpoIThie menn). [IpaBua 3anarus yoexwuina.

6. OxazaHue NepBOM MEAMIMHCKOW IOMOIIM IPU O0XKOrax, PaHEHMSX, 3apaKeHHSX.
[IpoBeneHne 4acTUYHON caHUTApHON 00pabOTKM KOXHBIX MOKPOBOB YEJIOBEKA MPHU BHIXOJE U3
30H DPaJMOAKTUBHOTO, XMMHMUYECKOTO M OHOJIOTHYECKOrO 3apa)XCHHs (3arpsi3HEHus), U3 30H
M0>KApOB.

7. JInkBuanus MOCIEACTBUN Ype3BbIYAaHON cHUTyaluu. PangpanvoHHas M XxumMudecKkas
pa3BeqKka ouara MopakeHus (3apakeHus). ABapuiiHO-crmacaTenbHble paboThl. CreruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTHBAIlWsA, Jerazanus, Ae3uH(EeKIus,
J€3NHCEKIIN

8. DkcTpeHHas »dBakyalus W3 ayauTopuu (mabopaTopuu) B YCIOBUAX IOXapa,
paIualoHHOr0, XUMHUYECKOT0, OMOJIOTHYECKOT0 3arpsi3HEHUs] TEPPUTOPUHU C UCIOIb30BAHUEM
npocreimux cpenacts 3amuThl («Denukey, ['JI3K, nporusorasa I'T1-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCHUIIMHBI

o B 3aueTHBIX B akanem.
Bugpsl yaeOHOM paboThI

eIMHUIIAX gacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI 10 Y4eOHOMY MJIAHY 1,0 36
AYIUTOpPHBIE 3aHATHUS: 16/36 16
Jlexiuu (JIek) 16/36 16
CamocrosiTeibHas padora (CP): 20/36 20
Buja uTOoroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3ager

5. TPEBOBAHMUA K YCJIOBUSAM PEAJIM3AIINU
IHPOI'PAMMbBI BAKAJIABPUATA

5.1 TpeGoBanusi K KagpoBOMY olecreyeHnI0
KanpoBoe obecnieuenre mporpammel OakainaBpuara coorBercrByer Tpedosanusm OI'OC BO:
- peanu3anus OporpaMMbl OakanaBpuaTa o0O0€CIeUMBAETCS PYKOBOISAIIMMH U
HAyYHO-TIearornyecKuMu pabOTHUKaMHM YHUBEPCHUTETA, a TaKXKe JIMLaMH, MPUBIEKaEMbIMH K
peanu3alMM MporpaMMbl OakalaBpHaTra Ha YCJIOBUSAX TPaKIaHCKO-TIIPAaBOBOTO JOTOBOpA,
KBaJTM(PHUKALHA KOTOPBIX COOTBETCTBYET KBAJTM(PUKALIMOHHBIM XapaKTEpUCTHKAM,
YCTQHOBJICHHBIM B EJMHOM KBaTM(pHUKAIIMOHHOM CIPABOYHUKE JOJDKHOCTEH PYKOBOIUTENCH,
CHELMAINCTOB M ClyXaummx, paszjaen «KBaimpukalmoHHbIE XapaKTEPUCTHKHM JOJDKHOCTEH
PYKOBOIUTENECH ¥ CIELUAIUCTOB BBICHIETO MPO(ECCHOHAIBHOTO M JIOTOJIHUTEIBHOTO
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npodecCuoHaIbHOTO 0o0pa3oBaHU», YTBEPKACHHOM MIPUKA30M MunuctepcTBa
3IpaBOOXpaHEHUs W couuanbHOro pa3Butus Poccuiickoit ®epepammu ot 11.01.2011 Ne 1n
(3apeructpupoBad MunucrepcteoMm FOctunun Poccuiickoit denepammu 23.03.2011, Ne 20237)
U ipoheCCUOHATBbHBIMU CTaHAaPTaMHU (IIPU HAJIHYHUN);

— N0l INTATHBIX HAYYHO-TIEAArOTHUECKUX paOOTHUKOB (B MPUBEICHHBIX K
LEJIOYHCICHHBIM 3HAYEHUSM CTAaBOK) JIOJDKHA COCTaBIIATH HE MeHee 50 mpoIeHTOB OT 00Iero
KOJIMYECTBA HAYYHO-TIEArOrN4eCKUX paOOTHUKOB OpraHU3allliy;

- JIOJIs HAY4YHO-TIeIarOTHYEeCKUX PaOOTHUKOB (B MPHUBEACHHBIX K LIEIOYUCICHHBIM
3HAYEHUSIM CTAaBOK), MMEIOUIMX YYEHYIO0 CTEeNeHb M (WJIM) y4eHOe 3BaHHE, B OOLIeM uucie
HAYYHO-TIEZIATOTHYECKUX PAOOTHUKOB, pPEATM3YIOUINX NpOrpaMMy OakajaBpuara JIOJDKHA
COCTaBIISITHT HE MEHee 65 MPOIEHTOB;

— JI0J1s1 HAYYHO-TIEJarOTHYeCKUX PabOTHUKOB (B MPUBEICHHBIX K IEIOYUCICHHBIM
3HAUEHUSAM CTaBOK) M3 YHCJIA PYKOBOJAUTENEH U paOOTHUKOB OpraHU3alui, AEATEIbHOCTh
KOTOPBIX CBsI3aHa C HAIpPaBJIEHHOCTHbIO (MpoduieM) peann3yeMoil mporpaMMbl OakanaBpuata
(uMeroIuX cTaxk paboThl B JTaHHOW NpodeccuoHaNbHOM o0JacTh HE MeHee 3 JIeT) B 00lueM
yrciie paOOTHUKOB, pEaM3YIOLIUX MporpaMMmy OakanaBpuara, JOJDKHA COCTABISATh HE MEHee 5
IIPOLIEHTOB;

— JI0JIs HAYYHO-TIEJJarOTMYeCKUX PaOOTHUKOB (B MPUBEIACHHBIX K IEIOYHCICHHBIM 3HA-
YEHUSIM CTaBOK) MMEIOIUX 00pa3oBaHUE, COOTBETCTBYIOIIEE MPOGUITIO MPENoJaBacMON AUCIIN-
TJIMHBL (MOAYJIs), B OOIIEM YHCII€ HAYYHO-TIEIarorMuecKuX paOOTHHUKOB, PEaTU3YIOIIUX IPO-
rpaMMy OakanaBpHara, J0HKHA COCTaBIATh HE MeHee 70 IPOIEHTOB.

5.2 MaTepuajbHO-TeXHHYECKOe ofecneyenne

MartepuanbHO-TeXHUYECKasi 0a3a YHUBEPCHTETa COOTBETCTBYET ACUCTBYIOLIUM MPOTHU-
BOIIOKapHBIM IpaBUjIaM U HOpMaM M 00ECIEUMBAET MIPOBEJIECHUE BCEX BUIOB AUCLMILIMHAPHOMN
U MEXJIUCHMIUIMHAPHON MHOJArOTOBKM, MPAKTHMYECKOW M HAayYHO-HCCIIEAOBATENBCKOM pabOThI
00y4aromuxcsi, MPeayCMOTPEHHBIX YUEOHBIM IIJIAHOM.

[TepedyeHp MaTepuanbHO-TEXHUYECKOTO OOECHeueHHs BKIIOYAET: JEKIIMOHHbIE yueOHbIe
aynutopuu (000pyI0BaHHBIE BUICOTPOEKIIMOHHBIM 000pY0BaHUEM JIJIsI TIPE3EHTAIIUN, CPEJICT-
BaMH 3BYKOBOCIIPOM3BECHUS, SKPaHOM, U HMEIOIINE BBIXOA B MHTEpHET), MOMeleHus A
MPOBEJCHUS CEMUHApPCKUX M MPaKTUUYECKUX 3aHiATHH (00opynoBaHHbIE y4eOHOW Mebenblo),
6ubnMoTeKy (MMeEroILy0 paboune KOMIBbIOTEPHbIE MECTa JJIi MarucTpoOB, OCHAIEHHbIE KOMIIb-
I0T€paMM C JOCTYNOM K 0a3aM JaHHBIX U BbIXOOM B VHTepHeET), 1abopaTopuu, OCHAIIEHHbIE
COBPEMEHHBIM 000pYIOBaHMEM ISl BHIMIOJIHEHUSI HAYYHO-MCCIIEOBATENIBCKON pabOThl, KOMIIb-
I0TepHbIE Ki1acchl. [Ipy nCnonb30BaHNN 3JEKTPOHHBIX M3JaHUNM YHUBEPCUTET oOecreunBaeT Ka-
&K10T0 00yYaroIIerocss BO BpeMsi CaMOCTOSATEbHOM MOJArOTOBKHM pabodyMM MECTOM B KOMIIbIO-
TEPHOM KJIacce ¢ BBIXOJOM B MIHTEpHET B COOTBETCTBUU C TPYAOEMKOCTBIO U3y4aeMbIX JUCIIMII-
JIVH.

MarepuanpHo-Texaudeckoe odecrneuenne OOII marucTpaTypsl 10 HaNIPaBICHUIO MTOJTO-
toBkU 18.03.02 DHepro- u pecypcocbOeperaroiue mporecchl B XAMUIECKOW TeXHOJIOTHH, HedTe-
XUMHUU U OMOTEXHOJIOTHH, HaMPaBIEHHOCTH (TTpodmiib) «OXpaHa OKpyKarolel cpebl U paIuo-
HaJIbHOE UCMOJIb30BAaHUE NPUPOIHBIX PECYPCOBY, BKIIIOYAECT:

5.2.1 Oédopyoosanue, neobxodumoe 8 00pazosamebHOM npoyecce

- ITlapx 0b6opyoosarus 0151 MOHUMOPUH2A COCMOSAHUSL OKPYIcaloueli cpeobl:

nonometp-pH metrp Dxotect - 2 mT; aBTocemiiep (uekep pH); mHppakpacHbIil aHanM3a-
TOop HepTenpoaykToB, xkupoB, [TAB Ku-2M; razoananuzarop nepenocHoit «Komera-4»; ¢o-
tokosnopumerp KOK-2; poromerp KDK-3; nonomerp; kommiekr crnekrpomerpa UK-dypse; yc-
TAHOBKHU JKHJKOCTHOM SKCTpakLUMU opraHmdeckux coeauHenuit; Oxorect BIIK-2000, cniektpo-
METpP aTOMHO-aJCOPOITMOHHBIMN.

- Obopyoosanue 0151 cunmesa u NOO20MOBKU 00PA3Y08 MAMePUALO8:

BECHI JJIEKTPOHHBIE TexHHYeckne W aHamutuueckue GR-200 - 2 mr, Wqgas 220/C/2..
AR5120 , u np.; Becwl nabopatopubie. Texuuueckue (EK600i); yapTpasBykoBas BaHHA; TUTJIH
KopyHzoBble 00beMoM 10 - 500 mur; Turau mamoTtHble 00bemoM 500 - 1000 mur; XuMUYecKas
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nocyna ¢gapdopoBas; XUMUUECKas MOCyJa CTEKJISIHHAS; BBITSHKHBIC IIKA(bl; BUOPOCTOIBI; CY-
MIWIbHBIC KA(BI - 3 mT., akBagucTUIATOp[2-10

- Ilpubopvl u obopyoosanue 018 UCCIEO08AHUL CEA3AHHLIX C MBEPOLIMU OMX0O0AMU
npouU3B00Cma:

MEIIAJIKK MarHuTHbeie ¢ HarpeBoMm u 0e3 (MSH-300, I19-8100 u ap); meyr BaKkyymHas;
npecc pyunoit ruapasiuueckuii [IPT" 400; npecc dhopma; nenrpudyru OITH-8 u I1-3-418; ycra-
HOBKa CHHTE3a KOaryJsHTOB M3 OTXOJOB; YCTaHOBKA MHPOJIHM3a OTXOJOB; Neuu My(erabHbIE C
3JICKTPOHATPEBOM - 2 MIT; MUKpOCKoI ¢ ¢oToHacaakoi X 100.

- IIpubopel u obopyoosanue 01 NPOBeOeHUs NPOYECCO8 OYUCIKU 800b U 2A308:

CTEeH]I OTCTOMHUK TOHKOCIONHBIH; cTeH GuoTauuu (37eKTpodroTaluy U HamopHOU
¢urorarmun), GUIBTPAMOHHBIH CTeH, JabopaTtopHblid ¢uokymsTop Velp-4, ycraHoBka cuHTE3a
INEKTPOXUMHUUYECKUX OKUCIHUTENEeH; yCTaHOBKA 030HUpoBaHusa AM-1; ycraHoBka ynpTpaduose-
TOBOTO 00€33apakuBaHMs M OYMCTKU BOJBI; CTEH OYHCTKU BO3yXa OT OPraHMYECKUX COeMHe-
HUH; YCTaHOBKA 3JIEKTPOKOATYIISIIIMK; CTEH]T COPOIIMOHHON OYMCTKU BOJIBI; CTEH]] OUYUCTKU BOJIbI
ot [TAB.

5.2.2 Yueobno-naznaomuvie nocoousn:

KommiekTsl  makaToB K  JIGKHIMOHHBIM  KypcaMm; 00pas3ibsl  OTXOJOB T'OpPHO-
000raTUTENbHBIX POU3BOCTB; KOMIBIOTEPHBIE IPOTPAMMBI IO O0OYUEHHUIO pacyeTaM ILIaTexei
3a HETaTHBHOE BO3JICHCTBHE Ha OKPY)KAIOUIYI0 NPUPOAHYIO CpEdy, pacdeTy JONMyCTHMBIX
BBIOPOCOB U COPOCOB.

5.2.3 Komnsvromepei, UHDOPMAUUOHHO-MEIEKOMMYHUKAYUOHHbLE cemu,
AnnapamHuo-npozZPamMmHsle u ayouo8u3yaibHvle cpeocmea:

[lepconanbHble KOMIBIOTEPHI, YKOMILUIEKTOBaHHbIe mpourpeBareasiMu CD u DVD,
OpPUHTEPAMH U MPOrPaMMHBIMH  CPEACTBAMHM; IPOEKTOPBI; OKpaHbl; ayJUTOPHH  CO
CTallMOHAPHBIMHU KOMILIEKCAMH OTOOpaXeHUs HH)OPMAITHH C JIF0OOOTO SJIEKTPOHHOTO HOCHUTEIIS;
WEB-kameps1; nngpoBoil (oToanmapaT; KONUpOBAIbHBIE ammaparbl; JIOKalbHas CeTh C
BBIXOA0M B UHTEpHET.

5.2.4 Ileuammsle u r1eKmpoHHbIE 00pPA306aAMEIbHBIE U UHPOPMAUUOHHbBLE PECYPChL:

NupopmaninoHHO-MeTOIMYECKHE MaTepHaibl: ydeOHble MOCOOMS MO JUCHUIUIMHAM
BapUaTUBHON YacTU NMPOrpaMMbl; METOJUYECKUE PEKOMEHJAIUMU K MPAKTUYECKUM 3aHATHUSM;
pa3gaTouHbBld Marepuan K JIEKIIMOHHBIM KypcaM; HWH)KEHEPHO-IKOJIIOTUYECKHE CIPaBOYHBIC
U3JJaHKS; JIEKTPOHHBIE MPE3EHTALMH K pa3ziesaM JIEKIIHOHHBIX KYPCOB.

5.3 YueOHo-MeTOANYECKOE 00eciedeHHEe

Jlns peann3aliul OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl MOATOTOBKU MO MpOTrpaMme
OakamaBpuata mo HanpaeieHuio 18.03.02 Duepro- m pecypcocOeperarmmme TPOIECCh B
XUMHUYECKON TEXHOJOTHH, He()TEXUMUH M OHOTEeXHOJOruH, mpopuib «OXpaHa OKpyKaroleH
cpedpl W palOHAIBHOE WCIOJIh30BAHWE NPUPOJHBIX PECYPCOB» HCHOIB3YIOTCS (OHIBI
yueOHOI, yueOHO-METOIMUECKOM, HAyYHOH, NepUOINYeCcKOil HayYHO-TEXHUYECKOM JTUTepaTyphl
Nudopmanmonno-o6udmmoreunoro mentpa (UBL)) PXTY wum. J. . MenneneeBa u kadenp,
YUYaCTBYIOUIMX B PeAU3alUU POTPAMMBI.

Nudopmannonno-6mdauoreynsiii nentp PXTY um. [I. 1. MenneneeBa obecrieunBaer
UHPOPMALIMOHHYIO  TMOJJIEPKKY  pealu3allid  MPOrpaMMbl,  COAEUCTBYET  IOATOTOBKE
BBICOKOKBATM()UITUPOBAHHBIX ~ CIEIHAINCTOB, COBEPIICHCTBOBAHHIO YUYEOHOTO Ipolecca,
HAYYHO-MCCIIEIOBATEIbCKOM PabOThl, CIIOCOOCTBYET Pa3BUTHIO MPO(PECCHOHATBHON KYIbTYphI
OyIylIero crenuaiiucTa.

CrpykTypa 1 coctaB 6ubGnnoTeyHoro (oHaa COOTBETCTBYeT TpeboBaHusaM [IpumepHoro
noyioxeHuss o (opmupoBaHuu (GOHAOB OMOJMOTEKH BBICHIETO Y4YE€OHOTO 3aBEIEHUS,
YTBEP)KJICHHOTO TpuKkazoM MunoOpHayku Poccun ot 27.04.2000 r. Ne 1246. WUBII
YHUBEpPCUTETA OO0eCreynBaeT OOyYaOIIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOIUYECKON H
Hay4YHOH JuTepaTypod, HEOOXOAMMOW JUIsl peaJiu3allid W KAayeCTBEHHOTO OCBOCHUS
oOydaromuMucsi  00pa3oBaTeNbHOrO  Ipolecca MO  BCEM  JUCIHUIUIMHAM  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl IMOATOTOBKU OakanaBpoB 1o HarpasieHuto 18.03.02 Duepro- u
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pecypcocOeperaronye mpouecchl B XUMHUUECKOW TEXHOJIOTUH, HEPTEeXUMUU U OMOTEXHOJIOTHH,
npodpuns «OxpaHa OKpyXarolled cpeapl W palloHaIbHOE MCIONIb30BAHUE MPUPOTHBIX
pPECYPCOBY.

O6mmit 06seM MHOTOOTpacaeBoro dhouaa MBI cocraBnser 1 675 949 k3.

@®onx y4yeOHONW M Yy4eOHO-METOIMYECKOH JHUTEepaTyphl YKOMIUIEKTOBAH IEYaTHBIMHU
U3JIaHUSIMU U3 pacyera He MeHee 50 HK3eMIUIIPOB KaXKIO0ro U3 W3/IaHui OCHOBHOM JIMTEPaTyphl,
NEPEYHCICHHON B pabouMx NporpaMMax IUCHMIUIMH (MOJIyJei), NpakTUK, U HE MeHee 25
9K3EMILISIPOB JONOIHUTEIbHON TUTepaTypbl Ha 100 oOydarommxcs.

@oHA JONOTHHUTENBHOM JHUTEPAaTyphl BKJIIOYAET IOMHMO Y4E€OHOH JHUTEpaTypsl
oduIMaNbHble, CIPaBOYHO-OMOIUMOrpaduueckue, CHEUATIM3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOeKHbIe TIEPUOJUYECKUE U NH(POPMALIMOHHbIE N3TaHHS.

NudopManinoHHO-OMOIMOTEUHBIN IIEHTp O0O0ECIeUYMBAET CaMOCTOSATEIbHYIO pPaboTy
oOydaromuxcs 1Mo nporpamMmme OakajgaBpuaTa B UYWTAIbHBIX 3ajaX, MPEAOCTAaBISISL LIUPOKUN
BBIOOp JMTEpaTypbl IO aKTyalbHBIM HANpaBICHHSIM, a TakkKe oOecrleunBaeT JOCTYH K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALMOHHBIM, CIIPABOYHBIM M TOUCKOBBIM CHCTEMaM.

Kaxapiii oOyuatoiuiicss odecrieueH CBOOOIHBIM TOCTYIIOM U3 JIOOOW TOYKU, B KOTOPOH
uMeercs JocTynm K cetu HHTepHer, K 3leKTpoHHO-OmOimoreyHoit cucreme (DBC)
YHuBepcuTeTa, KOTOpas COJEPKUT pa3nyHble M3JaHUs 10 OCHOBHBIM H3Yy4aeMbIM
JUCHUTUTMHAM M C(pOPMHUPOBAHA TI0 COTJIACOBAHHUIO C MPaBOOOIAgaTesIMA YIeOHOH U yueOHO-
METOJIUYECKON JTUTEPATYPHI.

Jns  OGojmee TOTHOTO M ONEPAaTUBHOTO  CIPaBOYHO-OMOMMorpaduyeckoro u
uHpopmanmonHoro obciyxuBanus B MBI peanuzoBana TexHOIOrHUs DIEKTPOHHOM TOCTaBKH

JOKYMEHTOB.
JIeKTPOHHBIE HH(O

MAallMOHHBIC PECYPCHI, UCITOJb3YEMbIC B ITPOLECCE oﬁyqennﬂ

Ne | DnexTpoHHBIH

pecypc

[IpunagnexxHocTh, cchlika Ha caldT DbC,
KOJIMYECTBO KITIOUEH

XapakTepucTHKa
NEKTPOHHOIO pecypca

1. 9BC «Jlaaby»

[IpunannexxHocTs - cropoHHsist. OO0
«3marenscTBO «Jlanb». Cchlka Ha
caiit DBC - httD://e.lanbook.com

KonunuaecTBo kiroueit - 1ocTym Ams
Bcex noib3oBarened PXTY ¢ moboro
KOMITBIOTEpA.

Pecypc Bkitouaet B ce0st
KakK 2JIEKTPOHHbBIE BEPCUU
KHUT U3/1aTeJIbCTBA
«JIanb» U Apyrux
BEYLMX U3/1aTEIIbCTB
yueOHOM TUTepaTyphl, TaK
U JIEKTPOHHBIE BEPCUU
MEPUOINYECKUX U3TAHUN
10 €CTECTBEHHBIM U
TEXHHUYECKUM HAyKaM.

2. | DnekTpoHHAs [IpuHaIe)KHOCTH CTOPOHHSIS. b/l « Reaxys» comgepxut
0a3a TaHHBIX WznarensctBo « Elseviery. Ccpuika Ha nH(OPMAIIHIO O:
XUMHUYECKUX cauT-www.reaxys.comKonaudyecTBo - 55 MJIH. OpraHUYECKUX,
COCIMHEHUM U KJIFOUYEH - JOCTYII JUIsl BCEX HEOPraHUYECKUX U
peakuuit nonp3oBareneit PXTY ¢ moboro METAJLIOOPTraHNYECKUX
«Reaxys» KOMIIBIOTEDA. COCIMHECHU;

- 36 MJIH. XUMHUYECKHUX
peaKiui;

- 500 M.
OMyOTMKOBaHHBIX
pe3yapTaToB
JKCIIEPUMEHTOB.

3. | DIeKTpoOHHO -
OMOIMOTEYHAS
cuctema UBI]
PXTY um. JIN.

[MpuHanne:xxHOCTH - coocTBeHHas. PXTY
nm. JI.1. MenneneeBa CcbllIKa Ha CalT
OBC -http://lib. muctr.ru/

Hoctyn mis nosib3oBareneii PXTY ¢

DNEeKTPOHHBIE BEPCUU
y4EOHBIX U HAyYHBIX
n3gaHui aBTopos PXTY.
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MenneneeBa (Ha
6a3ze AUBC «Up-
OuC»)

0000 KOMIThIOTEpA.

Nudopmanmonno-
CIIpaBOYHAs CHC-
TeMa
«TEXOKCIIEPT»
«Hopmsl,
npaBua,
cranaptel Poc-
CUN»

[Ipunannexxuocts cropoHHsss. OO0
«MHDOPMITPOEKT» Ccruika Ha cCalT
OBC - httD://reforma.kodeks.m/reforma/
KonndecTBo KiIr04e - TOKaJIbHBIN
J0CTyn ¢ KoMnbroTepos MBI,

DneKkTpoHHas OMOIMOTEKa
HOpPMaTHUBHO-
TEXHUYECKUX U3JIaHUN.
Conepxut 6omee 40000
HAI[MOHAJILHBIX CTaH-
naproB u ap. HT/]

DJIEKTPOHHAS [TpunagyexxHocts - cropoHHsis. Cepuika | B OB mocTymnHbl
OunbIMoTEKA Ha caiit DBC -http://diss.rsl.ru/ 3JIEKTPOHHBIC BEPCHH
JccepTaui KomnuecTBo kimroueit - 10 (JTokambHbII nuccepranui Poccuiickoi
(ObH) noctyn ¢ komnetorepoB UBIL). I" ocynapctBeHHOI
OMOIMOTEKHU:
¢ 1998 rona - no
CHEIUAIbHOCTSIM:
"JKOHOMHYECKHE HAyKu",
"FOpuanueckue Hayku'",
"[lenarornyeckue Hayku"
u "l[lcuxonoruueckue
Hayku'"; ¢ 2004 roga - no
BCEM CIEIHAIBbHOCTSIM,
KpOME MEIUINHBI U
bapmanmu;
¢ 2007 rona - mo Bcem
CHEIHATBHOCTSIM,
BKJTIOYAst pabOTHI 1O
MEJMIIUHE U (papMalnu.
OneKTpoHHas PedepatuBHblii  xypHan
BEpCHUs (PX) "Xumus",
PedepaTusHoro [IpunannexxHocTs - croponHsist. OO0 nyOJIuKyeT pedepartsl,
JKypHaia «HTHU-KOMITAKT» Konnuectso aHHOTauuu, OubaMorpa-
«XHUMMUA» Ha KJIFOYEH - JIOKAJIbHBINA JOCTYII C (uyeckre ONMUcaHus KHUT
CD koMnbroTepos MBI U
bJI BUHUTH IMpuHaIeKHOCTH CTOPOHHSIS. baza naunbix (B)
PAH ®I'BYH BUHUTU BUHUTU PAH -

Ccpuika Ha caiit - http://www2.viniti.ru/
KonuuecTBo Kitoueit - TOCTYI K pecypey
JIOKAJILHBIH, 00eCIIEYnBaETCS
corpyaaukamu MBLI.

KpynHenmas B Poccun no
€CTECTBEHHBIM, TOUHBIM U
TEXHUYECKUM HayKaM.
OO6muii 06veM B/I - 6omee
28 MuTH. 1OKyMEHTOB. B/]
(dbopmupyercs 1o
MaTepuasam Inepuoande-
CKHX W3aHUM, KHUT,
(UpMEHHBIX U3JIAaHHH,
MaTepHajoB
KOH(EepeHIIHiA, TE31COB,
MIaTEHTOB, HOPMATUBHBIX
JIOKYMEHTOB,
JIETIOHUPOBAHHBIX Ha-
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yuHbIX padoT, 30 %
KOTOPBIX COCTABJISIOT
POCCUICKHE UCTOYHHKH.

8. 9bC «Hayuno- [IpuHagIeKHOCTH — CTOPOHHSIS. DIJIEKTPOHHBIE U3IAHU,
AJIEKTPOHHAS 000 «PYHOb» 3JIEKTPOHHBIE BEPCUU
oubnmoreka Cchuika Ha cait — http://elibrary.ru HEPUOTUIECKUX HITH
eLibrary.ru» KonunuecTBo knrouel - noctyn ais HENEePUOINIECKUX

noas3oBareneid PXTY no [P-angpecam W3JaHuN
HEOTpaHUYEH.

9. Royal Society of | [IpuHaI€KHOCTH CTOPOHHSIS Pecypchl u3narenscTBa,
Chemistry HIT «<HOUKOH» MIPUHAIJICIKAIIETO
Journals Cchblaka Ha caift — http://www.rsc.org KopoieBckomy

KommuecTBo Kirouen - 1ocTyn s XUMHUYECKOMY OOIIECTBY
nonb3oBareneit PXTY no [P-anpecam (BenukoOpuTaHus).
HEOTrpaHUYEH.

10. Nature - Hayunsiii | [IpyHaI€KHOCTH CTOPOHHSSA MynbTUANCIMIUIAHAPHBII
xypHan Nature HIT HOUKOH KypHaJ1, 001a 1Al
Publishing Group | Cchuika Ha caiT — CaMbIM BBICOKHM B MHPE

http://www.nature.com/nature/index.html | uagekcoM UTHPOBAHHUS.
KonnuecTBo KItO4€EH - 1OCTYIT 1S

nonbs3oBarenerd PXTY no [P-agpecam

HEOTpaHHYEH.

11. | Wiley [IpuHaIeKHOCTD CTOPOHHSIS Pecypc conepxur 6omee
OI'VII «BHEIIHEIKOHOMHUECKOE 1300 xypHaJIOB 110 BCeM
o0benuHeHne «AkaaeMuntTopr PAH», o0JacTsM 3HaHH, B TOM
http://www.informaworld.com gucine 6osee 300 mo
KonunuecTBo kitouelt - noctyn amis TEXHUUYECKUM U
nonb3oBarenedt PXTY no [P-agpecam. €CTECTBEHHBIM HayKaM.

12. | Springer [IpuHaIEKHOCTH CTOPOHHSS DNEKTPOHHbIE HAYYHBIE
HIT HOUKOH, WH(POpPMaIIMOHHBIE
Ccbuika Ha cailT — peCypChl U3aTENbCTBA
http://link.springer.com/ Springer.

KonunuecTBo kimtouelt - noctyn amis
nonp3oBarenerd PXTY no [P-anpecam.

13. | Scopus [IpuHaIEKHOCTH CTOPOHHSS MynsTuANCIUIITHHAPHAS
I'TIHTD, pedepatuBHas u
Cchuika Ha caiiT — HayKoMeTpHuieckas 0aza
http://www.scopus.com JIAHHBIX U31aTeJILCTBA
KonunuecTBo knrouelt - 1ocTyn ais ELSEVIER
nonbs3oBarenerd PXTY no [P-angpecam
HEOTIPaHUYEH.

14. | Pecypcol [IpuHa IeKHOCTD CTOPOHHSS OTKpBIT 1OCTYN K

mexayHapoano | I'TIHTB, Cceuika Ha cailt — pecypcam:
KOMITAaHUH http://webofknowledge.com WEB of SCIENCE -

Thomson Reuters
Ha TiaTdopme
Web of
Knowledge

KonunuecTBo kitouelt - noctyn amist
nonbs3oBarenerd PXTY no [P-angpecam
HEOTIpPaHUYEH.

pedepaTuBHas U
HayKoMeTpHuueckas 0aza
JTAHHBIX.

MEDLINE -
pedeparuBHas 6aza
JAHHBIX TI0 METUITIHE.
Journal Citation Reports —
CBEJICHUS 110
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LUTHPYEMOCTH
KYPHAJIOB.

15. | American [TpuHaIEeKHOCTD CTOPOHHSS Komnekuust >xypHajioB 1o

Chemical Society | HIT HOMKOH, XUMHU U XUMHUYECKOU
Ccruika Ha caiit — http://pubs.acs.org/ texHosoruu Core +
KosmuecTBo kiroueit - 1octyn 1uist M3JIaTeNnbcTBa American
noJs3oBareseir PXTY mo ip-agpecam Chemical Society
HEOTpaHUYEH.

16. Science — [IpuHaIeKHOCTh CTOPOHHSIS Science — oiUH U3 caMbIX
HayuyHbli xypHas1 | HIT HOUKOH, ABTOPUTETHBIX
(anmexTpoHHast Ccpuika Ha caifT — WWWw.science.com aMEepUKaHCKUX Hay4HO-
Bepcus HayyHou | KomnuecTBo Kiltoden - ocTyn s MOIYJISIPHBIX JKYPHAJIOB.
0a3bl JaHHBIX nonb3oBareneit PXTY mo ip-agpecam HoBoctu Hayku u
SCIENCE HEOTpaHUYEH. TEXHUKH, TTEPEIOBbIC
ONLINE- TEXHOJIOTHH, JOCTHIKEHUS
SCIENCE NOW) nporpecca, 00cyxaeHue
KommaHuu The aKTyaJlbHBIX TPOOJIEM U
American MHOTO€ JIPYToe.
Accociation for
Advancement of
Science

17. | AMepukaHcKkui [IpuHaIeKHOCTD CTOPOHHSS Komnexnus )xypHaioB 1o
uHcTuTyT Qusuku | HIT HOMKOH, TEXHUYECKUM U
(AIP) Ccpuika Ha caiit- http://scitation.aip.org | ecTecTBEHHBIM HayKam

KonnyectBo kitoueit - noctymn s U3/1aTeIbCTBA
nosib3oBareneit PXTY no ip-anpecam AMepHUKaHCKOTO
HEOTpaHHUYEH. uHctuTyTa puszuxu (AIP)

18. | CnpaBouHo- [IpuHa IeKHOCTD CTOPOHHSS I'apanT — cnpaBo4HoO-
npaBoBas cuctema | Ccputka Ha caidT — http://www.garant.ru/ | mpaBoBast cucrema mo
«"apanT» KommuecTBo kinrouen - noctyn s 3aKOHOJIAaTEIIbCTBY

nosb3oBareneil PXTY no ip-agpecam. Poccuiickoii denepanuu.

5.4 KoHTpOJIb KauyecTBa OCBOCHHUS IPOrpaMMbl 0aKaJiaBpuara.
@oH/IbI OLIEHOYHBIX CPE/ICTB

KonTponbs kadecTBa OCBOEHHsI IpOrpaMMbl OakajaBpuaTa BKJIHOYaeT B ceOsl TEKyIIMH
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXKYTOUYHYIO M UTOrOBYIO (TOCYJapCTBEHHYIO MTOTOBYIO)
aTTecTalnio 00yJaromuXCsl.

Tekymmii KOHTPOJb YyCIIEBa€MOCTH OOECIEUMBAET OICHHBAHWE XOJa OCBOCHUS
JUCHMIUIMH M TPOXOXAEHHUS TMPaKTHK, IPOMEXYTOUYHas aTrTecTanus OO0yJaloumxcs —
OLCHUBAHWEC IMPOMCKYTOYHBIX W OKOHYATCIIBHBIX PE3YJIbBTATOB O6y‘-IeHI/I5I 110 AUCIHUIUINHaAM,
POXOXKICHUS PAKTUK, BHITOTHEHNUS HAYYHBIX UCCIIETIOBaHHMA.

(DOHI[I)I OLCHOYHBIX CPEACTB BKIIFOYAIOT: KOHTPOJIBHBIC BOIIPOCHI U TUIIOBBIC 3aJIaHUSA JIJI
NPAaKTUYECKUX 3aHATUH, KOHTPOJBHBIX PAa0OT, 3a4€TOB M HK3aMEHOB, MPUMEPHYIO TEMATHKY
pedepaToB, KypcOBBIX paboT; WHBIE (HOPMBI KOHTPOJS, TO3BOJISIONIME OICHUTH CTETICHb
c(OPMHPOBAHHOCTU KOMIETEeHIMH oOydaromuxcs. OLEeHOYHbIE CpEeACTBa NPEACTaBICHBl B
pabouux mporpaMmax JTUCITUTIINH.

l'ocynapcTBeHHass MTOroBasi arTecTalUsl OOydYarollerocs sBISETCs OO0A3aTeNbHOW U
OCYIIECTBIIICTCS ~ IOCIE€ OCBOGHHS TpOrpaMMbl  OakajaBpuara B MOJHOM  oOBbeMe.
FOCY,Z[apCTBeHHaSI HUTOTOBasg aTrTeCTalvsa BKIIOYACT IMOATOTOBKY W 3allUTy BI:IHYCKHOI\/JI
KBATH(UKAIIMOHHON PabOTHI.
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[puioxkenust
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Hegpmexumuu u OUOMEXHON0ZUU
npogune «Oxpana okpyxcarouieii cpeovl U payuoHaIbHOe UCNOIb308AHUE RPUPOOHBIX PECYPCO8)

HaumeHnoBaHue
JUCIUTIIUHEI

Komnerenuun

OO1IeKyIbTYpHBIE

Oo6menpodec

CHOHAaJIb-
HBIC

[podeccronanbHbIC

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

N

(0)01
OIIK-3

IK-1

I1K-2

IK-3

[K-4

[K-5
I1K-6
IK-7
I1K-8

IK-13

[IK-14

[K-15

[K-16

bazoBas yacth

MHoCTpaHHBIN SA3bIK

+

dunocodus

Hcropus

duznueckas KyJabTypa U CIIOPT

Maremaruka

Wudopmaruka

dusuka

OO11ast ¥ HeOpraHUYeCcKask XUMUS

Opranudeckasi XuMust

dusnueckass XuMHUs

Komnonnnas xumust

|+ |+ |+
|+ |+ |+

AnanuThyecKkast XUMUs 1 (l)I/I3I/IKO-XI/IMI/I‘IeCKI/Ie
METOAbI aHaJIN3a

+
+

WmxenepHas rpaduka

Be3omnacHOCTh KU3HEAEITEILHOCTH

IIpoueccel U anmnaparbl XUMUYECKOH
TEXHOJIOTUU

OO01as XuMHYeCKast TEXHOJIOTHS

CucTeMsl yrpaBieHUs] XUMHKO-
TEXHOJOTMYECKUMHU NPOLIECCAMHU

BapI/IaTI/IBHaSI 4acThb

O06s13aTenpHBIE

JUCLUTUIAHBL

OCHOBBI ’KOHOMHKH U YIPaBICHUSA
IIPOU3BOJCTBOM

[IpaBoBeeHuE

TeOpI/IH BGPOﬂTHOCTGﬁ U MaT€MaTH4YCCKasi
CTaTUCTHUKaA

HaqepTaTenLHaﬂ reoMeTpus

MaTepI/IaHOBeIleHI/IC 1 3al1UTa OT KOPPO3UU

MOHCJ’II/IpOBaHI/Ie XUMHKO-TCXHOJIOTUYCCKHUX
IIpoHEeCCOB

Z[OHOJ'IHI/ITGJ'H)HI)IG I'JIaBbI OpFaHH‘IeCKOﬁ XUMHHU
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JIaGopaTopHBIil MPaKTUKYM 110 OPTaHUYECKOU
XUMHU

JIaGopaTopHBIil MPaKTUKYM IO (PU3NYECKOM
XMMHU

JIaGopaTopHBIil MPAKTUKYM I10 MPOLIECCaM U
anmnaparaM XUMHYECKOH TeXHOJIOTHU

HpOCKTHpOBaHI/Ie IMPpOLECCOB U amnrmapaToB
XAMHYIECKON TEXHOJIOTHH

ONeKTPOTEeXHHUKA U ITPOMBIIUICHHAS
IIEKTPOHHUKA

OO01as 3K0JIOT s

OCHOBBI TOKCHKOJIOTHH

HpOMLIH.IJ'ICHHaH 9KOJIOTHsA OCHOBHBIX
XUMHWYCCKUX NPOU3BOJACTB

TexHHKa 3aTUTH OKpYKaIOIIEH cpeapl

DKOHOMHKA K MIPOTHO3UPOBAHUC
TIPOMBIINJICHHOT'O TIPUPOAO0IIOJIb30BAHMS

OCHOBEI MI/IKpO6I/IOJ'IOFI/II/I 1 OMOTEXHOJIOTHUH

DKOJOTUYECKHI MOHUTOPUHT

XuMHs OKpYKaroule cpebl

JIMCUUIUTHHEL TI0 BBIOOPY

DNeKTHBHBIE KYpChl 10 (pU3NYeCKON KyIbType
U CIIOPTY

I[OHOHHI/ITGJ'IBHBIe T'JIaBbI (bHSH‘IGCKOﬁ XUMHHU

XuMmudecKkass KHHETHKA U KaTalln3

I/IHCprMCHTaHBHHe METOAbI XUMHUYECKOTO
aHaJIm3a

IIOHOHHI/ITCHI)HLIG rJIaBbl aHATUTHYCCKOM
XUMHHU

BrrunciautensHas MaTeMaTHKa

JluckpeTHas MaTeMaTHKa

OCHOBBI MCHCPDKMCHTA 1 MApKETHUHIa

OCHOBBI TEXHUUECKOTO PETYIHPOBAHUS U
YIPABJIEHUS! KAYECTBOM

HpI/IKHaIlHaSI MEXaHHKa

TexHuueckas MexaHUKa

Buonorus

DKOJIOTHS

Haykwu o 3emien

T'eoskomorus

brnoxumus

buonornueckas xumus

|+ |+ |+ |+
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CoBpeMeHHBIC METOJIBI TIOUCKA U 00PabOTKH
HAYYHO-TEXHUYCCKON HHDOpMAIHH

I/IH(I)OpMaHI/IOHHI:Ie TCXHOJIOTH B XUMUHN

OCHOBEI IMPOCKTUPOBAHUA U SKOJIOTUUCCKAaA
OKCIICPTU3a

O1ieHKa BO3/ICHCTBHUS HA OKPY)KAIOUIYIO CPEeIy

MeTo1bl XUMHUYECKOTO MOHUTOPHUHTA
OKpYKarolei cpeanbl

MeTo bl OLICHKH KauecTBa OKpYXKarouic cpeabl

TexHoIOrMM MUHUMU3AIUH A€TPOIIOT€HHOTO
BO3/ICHCTBYSI HA OKPY KAIOUIYIO CPENy

MGTO,I[LI OYHCTKH CTOYHBIX BOJ 1
Ta30BO3AYITHBIX BLI6pOCOB

+

+

[IpakTuku

YueOHast IpaKTHKA

HpOI/ISBO,I[CTBeHHaﬂ ITPAKTHUKA

HpeﬂZ[I/IHHOMHaﬂ IIPpAKTHUKA

+ |+ |+ |+

+ |+ |+ |+

+ |+ |+ |+

Hay‘lHO-HCCJ’IeZ{OBaTeJ’ILCKaﬂ pa60Ta B
CCMCCTPC

+

rOCYI[apCTBCHHaS[ HUTOroBas aTrecTanus

DaKynbTaTUBbI

[lepeBox HayYHO-TEXHHUUECKOH JTUTEPATypHI

I'paxpaHckast 3a11MTa B Upe3BbIYAHBIX
CUTYyaLUAX
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MWHWCTEPCTBO OBPA30BAHWA U HAYKW POCCHIACKO OEAEPALIWN

®BOY BO "PoCCHACKUMIA XMMUKO-TEXHONOTMHMECKMA YHUBEPCHTET UMern [1 . Mexgeneesa"

P TR PABOYUI YYEBHBIV MJTAH

Mpomoxor Ne 11 om 29.06.2016

[ 18.03.02

Kagpedpa: poMbiLneHHOR 3KONONAN
Qarynsmem: EAGTEXHONOIMK U NPOMEILINEHHOA 3ON0THA

Keanucpurayun, baxansep [0 Havana nodaomosku 2016
Mpospamua nodaomossu: axadem. Baxanaspuam (Mo y4efuomy miaKy)

Dopma 06YEHUR. O4HaR Obpasosamensiedd cmandapm 227
Cpok obyweHus: 42 12.03.2015
Buasi npodeccronanbHoR AOATENLHOCTH

* NPOMIBOACTDEHHO- TEXHONOMWMECKAR
- HAYNHO-UCCNEeACeaTensCrkar

COIMACOBAHO

W 0. npoperxTopa no YP
Hauanssnk YY
Ozkak

3as. xachenpod
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MNAH  Ywebuout nnak 6akanaepos 18.03.02_16_1234_2374_BN3.plm.xml’, ko wanpaenesna 18.03.02, roq wasana nogroroexn 2016
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B1B.04.1 (JCHOBEI IKOHOMWKK W YNPEBNEHKA NPOM3E0ACTEOM
B1.B.AB.4.1 OCHOBEI MEHEAWMEHTE M MAPKETKHHIa
B1.B.[B.4.2 OCHOBEI TEXHHYECKOrD PeryNMPoOBaHMA M YMPSENEHWA KaYeCTEOM
B3 MoCyAapcTBEHHAA MTOMDEaA 3TTECTAUMA
4 QK- NoCOGHOCTERD MCNONE30BATE OCHOBEI NPEABOBEIX SHAHWA B Pa3MYHEIX Chepax MMsHELEATENEHOCTH
BE1E.04.2 MpasoseaeHKe
B3 MoCyAapcTBEHHAA MTOMDEaA 3TTECTAUMA
5 o5 cNoCoBHOCTERD K KOMMYHWKELWAKM B YCTHOM W I'IMDSMEHHI:IL'& OPMEX HE PYCCKOM M MHOCTPEHHOM ASEIKSX ANA PEWEHMA 383484
MEHUTMHHOCTHOMD M MEXKYNETYPHOM O B38MMOOERCTBHA
B1.B.1 MHOCTPaHHEIR AZEIK
Tl 1 MepeBoa HayYHO-TEXHWHECKDN NMTEPATYPEI
B3 MoCyAapcTBEHHAA MTOMDEaA 3TTECTAUMA
& ol NoCoBHOCTERD PaboTaTE B KONNEKTHEE, TONEPEHTHO BOCNPUHMMATE COUMANEHEIE, STHHYECKME, KOHDECOMOHANEHEIE M KYNET YPHEIE
DazMHKA
B1.B.3 McTopua
B1.B.9 OpraHWYeckan XMMHa
B1.B.14 BesonacHOCTE #HM3HEAEATENBHOCTH
B3 MocynapcTEEHHaEA MTOMOBaA 3TTECTALMSA
7 OK-7 cNocoOHOCTEHD K CAMOOPraHM3aLYdn 1M CaMooDpas0BaHND
B1.B.4 DUZHYECKaA KyNeTYPa | CnopT
B1.B.9 OpraHWYeckan XMMHa
B1.B.13 MHEHEPHAA rpadiika
B1.6.14 Be30NacHOCTE MM3HEASATENEHOCTH
B1.B.O4.4 Ha4epTaTensHaA reoMeTprA
SNEKTUMEHBIE KYPCEI N0 QMIMYECKON KyNETYPE M CNOPTY
B3 lMocynapcTEEHHEA MTOMOBEA 3T TECTaWMA
a oK-a cnocobHOCTERD WCMONE30EaTE METOALI W CPEACTES MIMUECKON KYNETYPE! ANA 0DECNeYeHUA NONHOLEHHOA COLMaNEHOM 1
npodeccMoHanEHDM IEATENEHOCTH
Bl1l.B.4 DUZMHECKAA KYNETYPa W CNopT
SNEKTHEHEIE KPR N0 HUSMUYECKOR KYNETYPE M CNOPTY
B3 MoCyAapcTBEHHAA MTOMDEaA 3TTECTAUMA
9 QK-S nocofHOCTERD MCMOAE30BATE NPMEMEI NEPE0I NOMOLLM, METOAE! 3AUMTEI B YCNOBWAX YPE3BLIMSNHEIX CATYaLUMA
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Mugekc Cogepmanne
B1.B.14 Be30NacHOCTE HHM3HEASATENEHOCTH
oTa.2 MPE#0aHCKEA 3EWMTE B YPESBEIHENHEIX CUTYELMAX
B3 MocyoapCcTBEEHHAEA MTOMDBaA aTTECTaUMA
NoCoBHOCTEHD PEWETE CTAHAAPTHBIE 330844 NPodeCcMoHaANEHDA AEATENEHOCT Ha DCHOBE MHDOPMELMOHHDN 1 Bubnuorpadryeckon
10 |anK-1 KYNETYPE C NPMMEHEHWEM MHDOPMALMOHHOKOMMYHUKELMOHHEIX TEXHONOMMA M C YUETOM OCHOBHEIX TPEB0BEaHMA MHDOPMALWMOHHON
BezonacHoCTH
B1.E.6 MHbopHaTIKE
B1.B.04.12 SNeKTPOTEXHWMES M NPOMEILNEHHAA 3NEKTPOHWKS
B1.B.AB.3.1 BRIMMCIMTENBHAA METEMaTHKE
B1.B.4B.9.1 CoBpEMEHHEIE METOAEI NOMCKE M 0DpaboTKK HaYYHO-TEXHWYECKON MHQOPMALYAM
B1.B.04B.9.2 MHPOPMALAOHHEIE TEXHONOMAM B XMW
B3 MocynapcTBEHHAA MTOMOBaRA aTTECTaLMSA
11 |onk- NOCOBHOCTEHD MONONE30BETE OCHOBHEIE 33K0HEI ECTECTBEHHOHAYYHEIX AMCLNIMH B NPodeCtMOHaNEHOR JEATENEHOCTH, NPMMEHATE
METOAEI MATEMATHHECKOrD 3HaNW3a M MOAENMPOBaHKA, TEOPETHYECKOr D W IKMEPHMMEHTANbHOM D MCCNed0BaHHA
B1l.B.5 MaTeMaTHKa
B1.B.7 PHzHKE
B1.B.8 OBLWEA M HEOPrEHWYECKEA XMMUA
B1.B.9 OpraHuYeckan XMMHA
B1.B.10 PUIHMHECKEA XMMHA
B1.B.11 F.onnoMaHas XMMUA
B1.B.12 AHEMMTHYECKEA XMMA 1 DUZMKO-XMMMYECKME METOOb! AHANW3a
B1.B.13 MHeHEpHaA rpaduka
B1.B.15 Mpouecckl 1M SNNEPaTEl XMMUYECKOM TEXHONOrMK
B1.B.15 DBWAA XMMUYECKAA TEXHONOMMA
B1.B.17 CHMCTEMBI YNPEBNEHWA XMMAKO-TEXHONOMMHECKMMH NPOUECCaMu
B1.B.01.3 TeopWA BEPOATHOCTEN M MBTEMaTHYECKSA CTATHCTHKE
B1.B.00.4 HauepTaTensHaA FeoMeETRKA
B1.B.04.5 MaTepranoseaeHHe M SalKMTa 0T KOpPOo3kK
61.6.04.9 MNabopaTopHele paRoTEl MO UEMYECKON XM
B1.B.04.10 MNabopaTopHeI NPEKTUKYM M0 APOLUECCEM M SNNaPaTaM XAMUYECKON TEXHONOM A
B1.B.04.12 SNEKTPOTEXHWKE M NPOMBILLNEHHAR FNEKTPOHWKE
B1.B.0B.1.1 [ onoNHUTENEHBIE MNEEE! DUZMHECKON KAMMKM
B1.B.AB.1.2 KUMMYECKEA KMHETHMKE M KSTanMs
B1.B.4B.3.1 BEISMCIMTENBHAA METEMATHKE
B1.B.04B.3.2 OWCKPETHAA MATEMAETHKS
B1.B.AB.5.1 MpENaaHas MeXaHWKE
B1.B.AB.5.2 TexHMYECKaA MEXaHMKE
B3 [oCyQapCcTEEHHAA MTOMOBAaA 3T TECTALMA
12 |onK-3 CNOCOBHOCTHID MONONE30BaTE OCHOBHBIE ECTECTBEHHOHAYYHBIE 3aK0oHb! ANA NOHUMaHWA OKPYHAEIOULEND MMPa M ABMNEHWA NpMpoabl
B1.B.7 PH3HKE
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Mupekc Copepmanne
B1.B.8 DBLLER 11 HEOPraHMYECKAA XMMMA
B1.B.9 OpraHHYeckan XMMAA
B1.6.10 PHUIMHECKAA XMMHA
Bl1.B.11 KonnoKMaHaA XMMUA
B1i.B.12 AHSMMTHUHECKEA XMMAA 1 DUSMKD-XMMWYECKME METOALI SHANWEE
Bl1.B.14 Bez0nacHoCTE HM3HEAEATENEHOCTH
B1.B.15 MpoUECcCEl M ENNapaThl XMMWYECKDA TEXHOMOrAKM

B61.B.04.9 MNabopaTopHele paboTel Mo UIMYECKOR XMMMK

B1.B.04.10 MNabopaTopHEIA NPAKTHMKYM Mo NPOLECCAM M SNNAPaTaM XMMMYECKON TEXHONOMM

B1.B.01.13 DBLWER IKONOMMA

B1.B.04.14 (OCHOBEI TOKCMKONOrMK

B1.B.04.18 OcHOBL! MMKPODMONariK 1 BMoTexHONOr KM

B1.B.AB.1.1 [ononHUTENEHEIE FNEEE! DHMEMHECKON XIAMAK

B1.B.AB.1.2 KUMUYECKEA KMHETHUKE M KSTanus

B1.B.AB.6.1 Bronoria

B1.B.AB.6.2 SKONOrKA

B1.B.AB.7.1 Hayku o 3emne

B1.B.AB.7.2 MeosKonorka

B1.B.AB.5.1 Broxmmias

BE1.B.OAE.3.2 BronorMueckan XMM1a

B3 oCyAapcTBEHHaA MTOMOBaA aTTeCTauMa
12 K-t nocobHOCTE OCYWECTENATE TEXHONOMMYECKMIA NPOLECT B COOTEETCTENM C PEMNEMEHTOM W MCNONBI0BATEL TEXHUHECKME CPRACTES AN
M3MEPEHMA OCHOBHBIX NAPaMETPOE TEXHONOrMYeCKoro NPoUecca, CBOMCTE ChIPbA M NPOA YKLMK

B1.B.17 CHCTEMEI YNIPABNEHKA XMMUKO-TEXHONOMMHYECKMMH MPOLSCCEMIA

B1.BE.04.7 [onNonHATENEHEIE MTNEEE] OPraHWHECKON XMMMK

B1.B.0A.8 MNabopaTopHEI NPSKTHKYM N0 0PraHMHECKoMN XAMMIA
B2.Mn.1 MpoKsE0aCTEEHHAA
B2.Mn.2 MpeaaunnoMHan

B3 locyAapcTBEHHaA MTOMOBaA aTTeCTauMa
14 |k CNoCoOHOCTED Y4ECTEOBATE B COBEPLIEHCTEOBAHMM TEXHONOMMHECKMX MPOLIECCOE C MOZALMAIA SHEPrO- M PECYPCOChEpEXEHNA,
MUHMMWZELMK BO3AEACTEMA HE OKPYHatoW Yo cpeay

B1.B.15 Mpouecchl M anNapaThl XMMUYECKoM TEXHOMOr MK
B1.B.16 OBWaA XUMWYeCKan TEXHONOrMA

B1.B.00.5 MaTepHanoBe0eHME W 3alLWTE OT KOPPO3KM

B1.B.04.6 MoaenMpoBaHUe XMMMKD-TEXHONOMMHYeCKME NPOUECCOB

B1.B.04.11 MpoEeKTMPOBEHWE NPOLECCOE M ANNAPETOE XMMMYECKDN TEXHONOMMM

B1.B.04.14 COCHOBEI TOKCHMKONO MK

B1.B.04.15 [MPOMBILLNEHHAA IKON0rMA OCHOBHBIX XMMHUYECKMX NPOWSB0ACTE

B1.B.04.15 TEXHWKE 3aWMTEl OKPYHEHOWeR cpeael

B1.B.0A4.13

OcHOBEI MMK.FICIEMDJ'IDFMM 1 BMOTEXHONOr MK
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Mugekc Cogepsanue
B1.B.O0.20 HAMMA OKPYHEMWER CpeakI
B1.B.0B.10.1 (JCHOBEI NPOEKTUPOBAHWA M 3KONOMMYeCkan IKepTrsa
B1.B.A4B.10.2 JUEHKE BOZ0ENCTEMA HA OKDYHAKIW YD cpeay
B1.B.0B.12.1 TEeXHONOrMM MAHMMMZALIAM SHTPOMNOrEHHOD BO3AENCTEMA Ha OKPYKAKIWLYID cpeay
B1.B.OB.12.2 MeToabl O4MCTKM CTOYHBIX BOA M ME30B030 YLUHEX Bei0pocos
B2.¥.1 YuehHaA NpakTKka
B2.Mn.1 Mporss0aCTEEHHEA
B2.M.2 MpeaaunnoMHan
B3 MocyaapcTEeHHAaA MTOMOBaA aTTeCTaUMA
15 |MK-3 nocoBHOCTEID MCMONE30BaTE COBPEMEHHEIE MHDOPMELMOHHEIE TEXHONOMMKM, MPOB0AMTE 0BpaloTiy MHDODMALMK C MCNONEI0BESHWEM
NPMKNAAHEX NPOrpaMM W 633 AaHHEIX ANA PACYETa TEXHONOMMYECKMY NapaMeTpos obopyA0BaHWA M MOHMTOPMHNE NPMPOAHEIX CPEL
B1.B.0O4.17 SKOHOMMKE WM NPOrHOSMPOBaHWE NMPOMBILLNEHHOMO NPMPOACNoNE30BaHUA
B1.E.O0.19 SHKONOMMHECKMA MOHMTOPMHN
B1.B.0B.9.1 COBpEMEHHEIE METOOEI MOMCKE M 00padOTKIM HEYYHO-TEXHMHECKON MHDOPMALYAM
B1.B.[B.9.2 MHPOPMELMOHHEIE TEXHONOMMK B XMMAM
B1.B.04B.11.1 METOAL!I KMMMYECKOrD MOHMTOPKMHNE OKPYHEHLWER Cpedbl
B1.B.OB.11.2 METOOL! OUEHKM KAYECTES DKPYHAEMILLEN CpEAkI
B2.MM.1 MpoKsE0ACTEEHHAA
B2.Mn.2 MpeaaunnoMHas
B3 [ocyaapcTEEeHHaA MTOroBasA aTTeCTaumMa
15 [MK-4 nocoBHOCTEKD MCMONE30BSTE HOPMETHBHEIE AOKYMEHTEI N0 KEYECTEY, CTAHASPTHIAWAM M CEPTHDMKSLWAM MPOAYKTOE 1M M34EMMA
B1.B.OA4.5 MaTepwanoBeaeHWE M 3EWUWMTE OT KOPPOIKK
B1.B.0B.10.1 CCHOBEI NPOSKTUPOBAHHA K 3KONOMMHECKan 3KNepTH3a
B1.B.4B.10.2 COUEHKE BOZ0ENCTEMA HE OKDYHEHWYHD Cpeay
B2.M.2 MpeaaunnoMHan
B3 MocyaapcTEeHHAaA MTOMOBaA aTTeCTaUMA
17 |kes rOTOBHOCTEH OAOCHOBLIBATE KOHKPETHBLIE TEXHWYECKWE DELIEHWA NPW paspaboTke TEXHONOMUHECKIX MPOLECCOR; EbIOMPaTH
TEXHWYECKME CPEACTES M TEXHONOMMK, HANPABNEHHEIE HE MMHMMM3ALMED 3HTPONOreHHOr o BO3ASMCTEHA HA OKPYHEKOW YD cpeny
B1.B.04.5 MaTepwanoseaeHWE M 3AWMTE OT KOPPO3KMH
B1.BE.OO.11 MPOEKTMPOBAHWE NPOLECCOE M SNMaPaTOE XMMWYECKON TEXHONOMAM
B1.B.04.15 MPOMBILLAEHHAA JKON0MMA OCHOBHEIX XMMHMYECKKMX NPOM3B0ACTE
B1.B.O0.16 TEXHMKE 3aLLMTE OKPYHEKLLER Cpeabl
B1.B.O0.20 HAMMA OKPYHEMWER CpeakI
B1.B.AB.12.1 TEXHONOMAM MAHUMAZALIAM SHTPOMOrEHHOND BOZASMCTEMA Ha OKDYHAHWYHD CDEY
B1.B.AB.12.2 METOAL!I OHMCTHM CTOYHBIX BOA M FrE30B034 YIUHEIX BbIOpOCOE
B2.¥.1 YuelHaA NPaKTHKa
B2.MM.1 MpoKsE0ACTEEHHAA
B2.M.2 MpeaaunnoMHan
B3 lMocyAapcTEeHHAaA MTOMOBaA aTTECTaUMA
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lMHgekc Copeps#aHue
13 |ks CMOCOBHOCTEND CEAWTE 38 BEINOAHEHMEM NPABWA TEXHKMKK BE30NACHOCTH, NPOMIB0ACTEEHHON CEHMTEPKM, NOXEPHOM DEZ0NACHOCTI W
HOPM OXpaHel TPYAa Ha NPEANPHATHAX
B1.B.01.3 NabopaTopHEIA NPEKTHKYM N0 0praHMHeckoi MMM
B2.M.1 MpoW3B0ACTEEHHARA
B2.Mn.2 MpeaavnioMHan
B3 [ocynapcTEEHHAA MTOMOBaA aTTeCTaUmMa
1 |7 roTOBHOCTLID OCBEMBATE M SKCMNYETHMPOBaTE HoBOE 0DOPYA0BAHWE, MPMHMMETE YYECTHE B HANEHMEaHHH, TEXHWHECKMY OCMOTPEX,
TEKYILMX PEMOHTEX, MPOBEPKE TEXHWYECKOrD COCTOAHWA 0GOpYAOBEHKA M NPOrPEMMHEIX CPEACTE
B2.M.1 MpoW3B0ACTEEHHAA
B2.Mn.2 MpeaavrnioMHan
B3 MocyaapcTBEHHAA MTOMOBaA aTTECTaUMA
20 [MK-8 CNoCoBHOCTERD MCNONb30BaTE JNEMEHTEI SKONOMO-SKOHOMWHYECKOrD aHaNW3a B CO3AaHMM SHEPro- M pecypcocheperatolMy TEXHONDrMA
B1.B.00.17 SKOHOMMKS 1M NPOrHOZMPOBAHWE NMPOMEILLNEHHOMD NPMPOOoNONES0EaHKA
B1.B.AB.4.1 OJCHOBBI MEHEAMMEHTA M MEPKETHMHIE
B1.B.AE.4.2 COCHOBR TEXHHYECKOrD PErYNMPOBaHMA M YNPAENEHWA KSYeCTEOM
B2.Mn.2 MpeaavrnioMHan
B3 MocyaapcTBEHHAA MTOMOBaA GTTECTAUMA
21 [MK-9 CocoDHOCTERD SHANWSMPOBETE TEXHONOMMUYECKMIM MNPOLECT Kak 00LeKT YNPasneHHs
22 |NK-10 MoCoBHOCTERD MPOBOAMTE CTOMMOCTHYHD OLEHKY OCHOBHEX NMPOWZE0ACTEEHHEIX DECYDCOE
23 |-11 nocoBHOCTERD OpraHW30BEIBATE PaboTy MCNONHKUTENERA, HEXQAMTE M MPHHUMETE YMPEENEHHECKME PEWEHIA B ofNacTK opraHusaumK
TPYAE M OCYLLECTENEHUM NPMPOAOOXPAHHEIX MEDOMDHUATIHA
24 MK-12 cNoCoBHOCTHHY CUCTEMATMIMPOBATE M 0D0DWaTE MHBOPMALYAD MO HOPMMPOEEHIMKD 1M MMONBZ0EaHMKD PECYPCOE NPEANPUATIAA
5 |K-13 FOTOBHOCTBIO M3YHETE HEYYHO-TEXHUHECKYIO WHDOPMELMID, BHENK3MPOBaTE OTEYECTBEHHBIR M 3apYDEXRHEIR ONBIT NO TEMaTHKE
MCCNEAOBaHHA
B1.B.O4.7 [ onNoNHATENEHEIE MNEBE! OPraHMHECKOR KMMMKA
B1.B.0f4.8 MNabopaTopHEI NPAKTHKYM N0 0praHWHECKON XMAK
B1.B.0f0.15 TEXHWKE SELWMThI OKDYHEHWER cpeasl
B1.B.00.20 KMMIMA OKDYHESHOWER cpeaksl
B1.B.AB.10.1 OCHOBRI NPOEKTUPOBAHKA W 3KONOMMYECKaA SKMEepPTHSa
B1.B.AB.10.2 CUEHKE BOZ0EACTEMA Ha OKPYHEHLWL YD CREnyY
B2.¥.1 YuebHan NpaKTKa
B2.M.1 MpoMzE0ACTEEHHAA
B2.M.2 MpeaarnioMHan
B2.H.1 HayuHo-McCnenosaTensckan paboTa
B3 Mocy AapCTEEHHAA MTOMDBaA aTTECTALMA
% -1 CNoCoBHOCTERD MPMMEHATE COBPEMEHHEIE METOLLI WMCCNEA0BEHUA TEXHONOrMHECKNX NPOLECCOB W MPMPOAHGIX CPEA, MINONE30EaTE
KOMMBKITEPHEIE CPEACTBAE B HEYYHO-MCCNEA0BaTeNbCkol paboTe
BE1.B.O00.6 MogenvpoBaHUe XHMUKO-TEXHONOMMHECKMX NPOoLeCCos
B1.B.00.17 SKOHOMMKS M NPOrHOSMPOBaHWE NMPOMBILLNEHHOMD NPMPOAONONE30EaHMA
B1.B.04.19 SHONOrMYECKMA MOHMTODMHT
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HMHgekc Copepsanue
B1E.AB.2.1 MHCTpYMEHTanNbHEIE METOOL! XMMHHECKOrD aHanusa
Bl1EBE.0AB.2.2 [ oNoONHUTENEHBIE TNABE SHANMTHYSCKON KAMIMM
B1E.OABE.8.1 BHOXHMMIHA
B1.B.AB.5.2 BHUONOMHYECKaA XMMUA
B1.B.[4B.11.1 MeToab! XMMUYECKOMD MOHMTOPMHE OKPYHAKOWEN CPEak
B1E.OB.11.2 MeToaE! DUEHKM KaYECTES OKPYHEHWEN cpedkl
B2.M.2 MpeaaunnoMHan
B2.H.1 Hay4Ho-4MCCnenoBaTENECKAR paboTa
B3 [oCy 0apCTEEHHAA MTOroBaA aTTecTauMa
27 |nK-1s MoCoBHOCTERD MNEHWPOEaTE SKOMEPMMEHTANEHEIE MCCNEAOBaHMA, NONYYaTe, 00pahaTeIEATE M aHANMEMPOBATE NONYYEHHEIE
pPESYNLTATHI
B1E.OA.0 MoaenMpoBaHKE XMMHUKO-TEXHONOMMYECKMY NpoUeCCoE
B1.B.OA.7 [ onNONHUTENEHBIE MNEBL! OPraHWHECKOM XMMM
B1.B.O0.8 NabopaTopHEIN NPAKTHMKYM N0 OPraHMHECKON XM
B1.E.OQ4.10 NabopaTopHEIR NPEKTHKYM Mo NPOLECCEM M ANNAPSTaM XMMUYECKONR TEXHONOMMA
B1.E.OQ4.11 MpOEKTMPOBSHWE NPOLUECCOE M SNNAPSTOE XMMMHECKOM TEXHONDMMM
B1E.AB.2.1 MHCTpYMEHTaNbHEIE METOOEI XMMHWYECKOrD aHan1M:a
B1E.0OE.2.2 [ oNoNHUTENBHBIE TNEABRI SHANMTHYSCKON KAMIMM
B1.B.AB.12.1 TEXHONOMMM MMHMMM3ELWAM aHTPOMOrEHHOrD BO3AEMCTEMA Ha OKDYHEHDW YHD Cpeny
B1.B.0B.12.2 MeToas! O4MCTKKM CTOYHEIX BOA M Fa30B034 YIUHBIX BBIDpOCOE
B2.M.2 MpeaaunnoMHan
B2.H.1 HayJHo-MCCnegoBaTENLCKaA paboTa
B3 MocyAapCcTBEHHAEA MTOroBan aTTeCTauMsa
28 |NK-16 CNMoCoBHOCTED MOAENMPOBATE SHEPMD- M PeCYpPCocDEpEr SHolWME NPOUECCH B MPOMEILLNEHHOCTI
B1.B.OA.6 Mo genMpoBaHKE XMMHKO-TEXHONOMMHECKMX NPOLECCoE
B2.M.2 MpeaaunnoMHan
B2.H.1 Hay4Ho-CcCnenoBaTENECKAA paboTa
B3 [oCy 0apCTBEHHAA MTOroBasA aTTecTauMa
29 |K-17 NoCoBHOCTED YYECTEOBATE B NPOEKTHPOBSHMM 0T AEMBHBIX CTEAMA TEXHONOMMYECKMY MPOLECCOE C MCMONE30EEHWEM COBPEMEHHEIX
WHDOPMELMOHHBIX TEXHONOrMA
30 NK-18 MoCoBHOCTED MPOEKTMPOBETE OTAENEHBIE Y3MkEl (BNNapaTel) © MCNONbL30EaHMEM AETOMETHIMPOBaHHEIX NPMKNAOHBIN CMCTEM
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Kon HaumeroBaHue kadeapsb!

1 |OpraHu4ecKoi XuMumn

2 |Ousnku

3 [Dusnueckon xumun

4 |O6wel u HeOpraHM4ECKON XMMUK

5  |AHANUTUYECKOU XUMUM

6  [KonnomaHow xvmum

7  |KBaHTOBOM XuMuUK

8  |Bbicweit MaTeMaTukn

9  |MHOCTpaHHbIX A3bIKOB

10 |Obuwiein XMMAYECKOW TEXHONOTUK

11 |MpoueccoB v annNapaToB XMMUYECKOK TEXHONOMMU

12 |9neKTpOTeXHUKU U INEKTPOHUKIN

13 [MexaHuku

14 |CraHpapTM3aumm U MHXEHEPHO-KOMNLIOTEPHOW rpadmku

15 |MeMbpaHHOU TeXHONorumn

16  [Mcropumn n nonuTonorun

17  [®unocotmm

19 [Pycckoro ssbika

20 |PU3NYECKOro BOCNUTAHUA

21 |Obwei TeXHONOMMKU CUNUKATOB

22  |XMMWUYECKON TEXHONOrMM CTeKNa U CUTAnNoB

23 |XMMMYECKOW TEXHOJIOMMM KEPaMUKK 1 OTHEYNOPOB

24 [XMMUYECKON TEXHONOMMM KOMMO3ULMOHHbIX W BSXKYLUMX MaTepuanos
25  |XMMUM BBICOKMX SHEPrUii U PAANO3KOIOMM

26 [TexHOnoruu peakux SNEMEHTOB ¥ HAHOMATEPUANoB Ha UX OCHOBE
27  |TeXHOMormMu U30TOMOB U BOAOPOAHON SHEPreTUKU

28 |HaHoMaTepuanoB U HaHOTEXHONOMUK

29 |TexHONorvn HeopraHM4ecKux BEeLeCTB N INEeKTPOXUMUYECKUX NPOU3BOACTB
30  |XuMWM 1 TEXHONOrMU KPUCTRNNOB

31  |XUMWM U TEXHONOTMM OPraHUYECcKoro CUHTe3a

32  |TexHonorvu XMM1Ko-hapMaLeBTUHECKUX U KOCMETUHECKUX CPeACTB
33 |XMMUYECcKoit TEXHONOrUM YTNIEPOAHBIX MaTepuanos

34 |XuMuu u TexHONOrMM BMOMEANLIMHCKMX NpenapaTos

35 |TexHonoruu OCHOBHOrO OPraHUYECKOro U HeTEXMMUYECKOrO CUHTE3a
36 |TexHONOrMM TOHKOIO OPraHUUYECcKOro CUHTE3a U XMMUU KpacUTenen
37 |3KCnepTusbl B AOMMHI- U HAPKOKOHTpONe

38  [XuMU4ECKON TEXHONOrMM NONUMEPHBIX KOMMO3WULIMOHHBIX NAKOKPACOYHBIX MAaTEPUANOB U NOKPLITUN
39  [XMMUYECKON TEXHONOrUMN MNACTUHECKMUX MACC

40 |Texsonoruu nepepaboTkn NnacTMacc

41 | XMMUU U TEXHONOMUM OPraHUUECKUX COBAUHEHUNI a30Ta

42 |X¥MMU U TEXHONOTUMU BLICOKOMONEKYNSAPHBIX COEAUHEHUIA

43 |TexHoctepHoi BesonacHocTv

44 |KnbepHeTvKMn XMMUKO-TEXHONOMMHECKUX NPOLECccoB
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Koa HawmeHoBanue kadenpbi
45 |KOMNLIOTEDHO-MHTErPUPOBAHHLIX CUCTEM B XMMUUECKOW TEXHONOMK
46  |MHDOPMBLUMOHHbIX KOMMBIOTEPHLIX TEXHONOrMH

47 |BuOTEXHONOIMK

48  |NpOMBIWNEHHON IKONOTUK

49  |3KOHOMMYECKOI TEOPUH

50 |[MeHemxkMeHTa M MAPKETHUHIA

51 |FpaxaaHckoro, aBTOPCKOMO W 3KOI0rM4YEeCKoro npasa

52 |KpvMMHANWCTUKKA M YroNoBHOIO Npasa

53 |locyaapCTBeHHO-NPaBoBbLIX ANCUMIINH

54 | NOTUCTHKM U IKOHOMMUUECKOH MHDOPMATHUKN

55  |[MHDOPMATUKMA ¥ KOMNBIOTEPHOIO NPOEXTUPOBAHNA

56 |IKONOrMM Meranonucoe

57 |KOHECKO "3eneHas xuMus Ans yCTOWYMBOIO passmtus’”

58 |Coumnonoruu

59  |MHHOBAUMOHHbLIX MATEPHANOE W 33LIMTEI OT KOPPO3nK

60 |YueBHO-HayuHbIW LIEHTP MaruCTepckoi NoAroToekM “"Bruomarepuanst”
61 |BXK PAH
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