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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 COOTBETCTBHH C (elepalibHbIM TOCYIapCTBEHHBIM 00pa-
30BaTeJIbHBIM CTAHJIAPTOM BbICIIEro oOpa3zoBaHus (efepaibHbIM TOCYIapCTBEHHBIM OIOIKET-
HBIM 00pa3oBaTeNbHBIM YUpEXKJICHHEM BbIciiero oOpa3oBanusi «PoccMiCKuEl XUMHKO-
TeXHoJIornueckui yHuBepcuteT umenu JI.JMI. MenneneeBa» 1no HampaBiI€HUIO NOATOTOBKH
18.03.02 - Duepro- u pecypcocOeperamnue Mnporueccbl B XUMUYECKOH TEXHOJIOTUH, HedTe-
XUMUM ¥ OWOTEXHOJIOTHH, HANpaBICHHOCTh (Mpoduiib) moAroToBku «OxpaHa OKpyKaroen
CpeIbl U PAIMOHATILHOE UCIIOJIb30BAHNE TPUPOJIHBIN PECYPCOBY, IPEACTABISIET COO0N KOMIUIEKC
OCHOBHBIX XapaKTEepPUCTUK 00pa30oBaHUs, OpraHU3al[MOHHO-TIEIarOTHYEeCKUX YCIOBUM, PopM at-
TECTaIlM¥, KOTOPBI MPEICTABICH B BUIC OOIIEH XapaKTEPUCTUKHU MPOrpaMMbl OakaiaaBpuara,
yueOHOro miiaHa, KajJeHIapHoro yueOHoro rpaduka, pabouux mporpaMM TUCIUILIMH, TPOrpaMM
MPaKTUK, OLIEHOYHBIX CPEJICTB, METOAMYECKUX MATEPUAIIOB.

1.2 HopmaTuBHBIE JOKYMEHTBHI /sl pa3padoTKu NporpamMmsl OakajaBpHaTa Mo
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

— denepanbHbIii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

- [Ipukaz Munobpuayku Poccun ot 12.03.2015 r. Ne 227 «O06 yTBepKIeHUU
denepaibHOr0 TOCYJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa BBICHIETO 0Opa3oBaHUs IO
HanpaneHuto noarotoBku 18.03.02 Duepro- u pecypcocdeperaroiire npouecchl B XuMHUIECKON
TEXHOJIOTUH, HEPTEXUMHUUA M OMOTEXHOJOTHH (YpOBEHb OakamaBpHuara)y (3aperucTpupoBaHO B
Muntocte Poccun 27.03.2015 Ne 36590) (manee - ®I'OC BO mo HampaBieHHIO MOATOTOBKU
18.03.02 Duepro- u pecypcocbOeperaroiue mporecchl B XHMHYECKON TEXHOJIOTHH, HEPTECXUMUU
U OMoTeXHOJIOTuH (YypOBEHb OakalaBpuara);

- [Mpuka3z MunoOpunaykun Poccum ot 05.04.2017 Ne 301 «OG6 yTBepKAeHUU
[Topsinka  opraHM3alMM M OCYUIECTBIEHUs  0oOpa3oBaTEeNbHOM  NEATENBHOCTH IO
o0Opa3oBaTeNbHBIM MpOrpaMMaM BBICHIETO O00pa3oBaHUs — TporpamMmam OakanaBpHara,
porpaMMam CHelnuaguTeTa, IporpaMMaM MarucTpaTrypbl».

1.3 O0mas xapakTepucTHKA MPOrpaMMsbl fakajaBpuaTa

Leaslo mporpaMmsl 0aKkajiaBpuaTa sBISETCS CO3JaHUE Uil O0y4aroIuXcs yCIOBUH
JUIE TIPHOOpETeHUs] HEOOXOIUMOTO ISl OCYHIECTBICHHS NMPO(ECCHOHAIBHOW esITeTbHOCTH
YPOBHSI 3HAHUH, YMEHH, HaBBIKOB, OIBITA JAEATEIBHOCTH M MOJATOTOBKU K 3aIUTE BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboTHl.

[Tonyyenue oOpa3oBaHMs 1O 00pa3oBaTEIbHON MPOrpaMMeE BBICIIETO OOPa30BaHUS —
nporpamMMe OakalaBpuara JOIyCKAaeTCs TOJIBKO B 0Opa3oBaTENbHOW OpPTraHW3aIlldM BBICIIECTO
00pa30BaHus U HAYYHOI OpraHu3anuu (Jlajee — opraHu3aris).

OO6yuenue 1o 00pa3oBaTEeNbHONW MPOTpaMME BBICHIETO O0Opa30BaHUS — MPOrpPaMME
OakanmaBpuaTa B 00pa30BaTeIbHOW OpraHM3alliU OCYLIECTBISETCS B OYHOM M 3a0uHON (popmax
oOyuenns. O0beM mporpammbl OakanmaBpuata coctapisier 240 3aUeTHBIX €IMHUIL (Tanee — 3.€.)
BHE 3aBUCHUMOCTH OT (opMbl 0OydeHHUs, NPUMEHSEMBIX O00pa30BaTEIbHBIX TEXHOJIOTHH,
peanm3alu MporpaMMbl  OakallaBpHara C HCIOJIb30BAHHEM CETEBOW (OPMBI, pealTu3aIliu
nporpaMMbl  0akajaBpuaTa O HMHIUBUAYaJbHOMY Y4eOHOMY IUIaHY, B TOM 4HCJIE MpU
YCKOPEHHOM OOyUYEHUH.

Cpoxk nmomy4yeHus 00pa3oBaHus 110 Mporpamme OakaiaBpuara:

B OYHOH (hopMme 00ydeHHs, BKIIFOUas] KaHUKYIIBI, TIPEIOCTABIISIEMbIE TIOCIIE TIPOXOKICHUS
rOCyJapCTBEHHON UTOTOBOW aTTeCTAIlH, BHE 3aBUCUMOCTH OT MPUMEHSIEMBIX 00pa30BaTeIbHbBIX
TEXHOJIOTHI cocTaBisieT 4 roga. OO6beM mporpaMMbl OakajiaBpuaTa B OYHOUW Gopme oOydeHus,
peanu3yeMblii 32 OUH yueOHbIH roj, cocrasisier 60 3.¢.;



B 3a04HOU (opme 0OydeHHs, BHE 3aBUCUMOCTH OT MPHUMEHSIEMBIX 00pa30oBaTelIbHBIX
TEXHOJIOTHH, yBEIIMYMBACTCSI HE MEHee 4YeM Ha 6 MecsaieB W He Oonee yem Ha |1 rom mo
CPaBHCHHMIO CO CpPOKOM TMOJYy4YeHHs O0OpazoBaHus MO O4YHOH ¢opme oO0yueHus. OOBem
porpaMMel O6akajiaBpuaTa 3a OJUH y4eOHBIN roJl 10 OYHO-3a04HOM hopMe 00yUeHHs] HE MOKET
COCTaBIIATEL Oosiee 75 3.€.;

npu O0y4eHUH MO WHIAUBUAYAIbHOMY Y4eOHOMY IJIaHY, BHE 3aBUCUMOCTU OT (OPMBI
o0y4yeHHsl, COCTaBIseT He Oojiee CpoKa TONydeHUs O0Opa3oBaHUs, YCTAHOBJICHHOTO ISt
COOTBETCTBYIOIIEH (POpMBI 00yUeHHUS, a TPpU OOYUYEHUU M0 UHAWBHUIYaJTbHOMY YUeOHOMY IUIaHY
JMII ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI MOXET OBITh YBEJIHUYEH IO UX XKEJIAHHIO HE
Oosee yeM Ha 1 TOA O CPaBHEHHUIO CO CPOKOM MOTYyYEHUS] 00pa30BaHus JUIsl COOTBETCTBYIOIIEH
dopMmbl 00yderus. O0beM MporpaMMbl OakaiaBpuaTa 3a OJUH Y4eOHBIN roJ mpu 0OY4eHHUHU IO
WHAUBUAYAIbHOMY y4e€OHOMY IUIaHY BHE 3aBUCUMOCTH OT (OpMbl OOydeHHUs COCTaBIISIET He
MOXET cocTaaByiATh Ooinee 75 3.e.

KonkperHbiii cpok mnomydeHus: oOpa3oBaHHs M 0O0BEM NporpamMmbl OakajlaBpHara,
pean3yeMblii 3a OUH Y4eOHBIN roj1 0 MHAUBUYaIbHOMY ILUIAHY ONPEEIISIFOTCS OpraHu3anuen
CaMOCTOSITENILHO B MpeZesiaX CPOKOB, YCTAHOBJICHHBIX HACTOSIIIIUM TyHKTOM.

[Ipu peammzanum nporpaMMbel  0OakajaBpuaTa OpraHU3alUsl BIIPaBe INPUMEHSTH
ANEKTPOHHOE 00yUeHHE U IUCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH.

[Ipu oOyyeHMM NHIl C OTPAaHUYCHHBIMH BO3MOKHOCTSMH 370POBBS DIIEKTPOHHOE
oOydyeHHe U JUCTaHIMOHHBIE OO0pa30BaTeJIbHbIE TEXHOJOTHH MJOJDKHBI MpelycMaTpUBaTh
BO3MOXKHOCTb MpHEMa-Tiepeiadr HHPOPMAIUK B JOCTYITHBIX JJIs1 HUX (OpMax.

Peanusanus nporpammel 6akanaBpruaTa BO3MOKHA C UCIIOIb30BAaHHUEM CETEBOM (POPMBIL.

OO6pazoBaTenbpHasi ACATENBHOCTh IO TporpamMme OakajaBpuara OCYIIECTBIISIETCS Ha
rocynapcTBeHHOM si3bike Poccuiickoit denepanuu, €clii HHOE HE OMNPEAENCHO JIOKATbHBIM
HOPMATHUBHBIM aKTOM OpPTaHU3aIUH.

CTpykTypa nporpamMmMsbl 0aKajaaBpuaTa BKJIIOYaeT 00513aTeJIbHYI0 4acTh (0a30BYI0)
U 4acTb, (pOPMHUPYEMYI0 YYaCTHHKaAMU 00pa30BaTe/JIbHbIX OTHOLICHUH (BApUATHBHYIO).
OT10 o0ecrieynBaeT BO3MOXKHOCTh peaiu3allii MporpaMM OakajaBpuaTa, UMEIOIINX pa3InyHyIo
HaIpaBJIEHHOCTh (Mpoduiib) 00pa3oBaHus B paMKaX OJHOIO HalpaBiIeHUs MOJITOTOBKH (Jlanee —
HaMpaBJIeHHOCTH (MPO(UIIb) TPOTPAMMBI).

[Tporpamma GakanaBpuaTa COCTOUT U3 CIETYIOIINX OJIOKOB:

- bnok 1 «/JucuuminHel (MOIYJN)», KOTOPBIM BKIIIOYAET TUCHMILIMHBI (MOAYNIN),
OTHOcAIIMecs K 0a30BOM 4YacTH MpPOrpamMMbl, W JAUCHUIUIMHBI (MOAYNIH), OTHOCSIIUECS K ee
BApUATUBHOW YaCTH.

- bnok 2 «IpakTHKH, KOTOPBIH B OJHOM 00bEME OTHOCUTCS] K BapUaTUBHON YacTH
IIPOTrpaMMBI.

- bnok 3 «['ocynapcTBeHHas UTOroBasi aTTecTalys», KOTOPbI B MOJIHOM 0OBeMe
OTHOCHUTCS K 0a30BOM YacTM MNpOrpaMMbl W 3aBEpIIACTCS IPHCBOCHHEM KBaTU(UKAIIH,
YKa3aHHON B IepevHe CMEeNMaTbHOCTEH M HAaNpaBJICHUW MOATOTOBKH BBICIIErO0 0Opa3OBaHUS,
yTBepkIaeMoM MuHuCTepcTBOM 00pa3oBaHus U Hayku Poccuiickoit dexepanuu.

CrtpykTypa nporpammsl 6aKajiaBpuara

CrpyKTypa nporpaMmbl MarucTpaTypbl O06mwem nporpammbl 6akanaBpuaTa
B 3a4ETHBIX €TUHHIIAX
biok 1 JlucuumiuHel (MOTyIN) 216
bazoBas gacTp 96 — 108
BapuaTuBHas yacTth 108 —120
brnok 2 [IpakTuku 15-18
BapuaruHnas yactp 15-18
bnox 3 ['ocyapcTBeHHast UTOroBasi aTTeCcTalus 6-9
ba3oBas yacTb 6-9
O6beM nporpammbl 6akagaBpuaTa 240




B bnok 1 «ductuniauuel (Moaynin)» B ba3oByio 4acTh BXOAST AUCHUIUIMHBL (MOIYIH),
OTHOCsIIMECS K 0a30BOM YacTH MPOrpaMMbl OakajaBpuara, KOTOpPbIE SBISAIOTCA 00sS3aTeIbHBIMU
JUIE OCBOEHHSI OOYyYaroIIMMCSl BHE 3aBUCHUMOCTH OT HampaBiICHHOCTH (Mpoduisl) mporpaMmbl
OakanaBpuaTa, KOTOPYIO OH ocBamBaeT. Habop mucnuriuH (Moaysei), OTHOCAIIUXCS K 0a30BOM
YacTH NpoTrpaMMbl OakanaBpuaTa, OpraHU3aIMs OIpPEIENIeT CaMOCTOATENBHO B o00BEMeE,
yctanoBieHHoM @®I'OC BO mno nampasnenuto 18.03.02 DHepro- m pecypcocOeperaromme
nporecchl B XMMHUYECKOH  TEXHOJOrMH, HeQTeXMMUH H  OHOTEeXHOJIOTMH  (YpOBEHB
OakanmaBpuaTa), C Y4€TOM COOTBETCTBYIOIIEH (COOTBETCTBYIOIIMX) NPUMEPHON (IIPUMEPHBIX)
OCHOBHOU (OCHOBHBIX) 00pa3oBarebHON (00pa30BaTENbHBIX) IPOTrPaMMBI (TIPOTPaMM).

Jucrurnauael (MOaynH) 1o ¢uinocoduu, UCTOPUU, THOCTPAHHOMY SI3BIKY, O€30MaCHOCTH
JKU3HEICITEIIBHOCTU Peau3yloTcs B pamkax 0azoBoi yactu bioka 1 «Jlucuurniauuel (MoLymm)»
nporpaMmel 6akanaBpuata. O0beM, coepKaHue U MOPSI0K pean3alui JTUCHUILIUH (MOTy el )
OTIpeNIeNIAeTCs] OpraHu3areil CaMOCTOSITEIBHO.

JucuumiuHel (MOyU) 10 GU3UYECKON KYIbTYpE U CIIOPTY PEIU3YIOTCS B paMKax:

bazoBoii wactu bnoka 1 «ucuummmael (MOayn)» mporpaMmbl OakanaBpuaTta B o0beme
HEe MeHee 72 akaJeMU4ecKnX 4acoB (2 3.e.) B 04HO# opMe o0yueHus;

9JIEKTUBHBIX JNUCIMIUIMH (MoOnysei) B oObeme He MeHee 328 akaJeMHUYeCKHX 4YacoB.
VYka3aHHbIE aKaJEeMUYECKHE Yachl SBIAIOTCS O0OSA3aTENbHBIMHM JJIi OCBOCHHS U B 3a4ETHbHIC
€/IMHUIIBI HE TTEPEBOIUTCS.

Jucuummuael (MOIyau) M0 (QU3NYECKONW KYJIbTYpe U CIIOPTY PEaTU3yIOTCs B MOPSJIKE,
YCTAHOBJICHHBIM OpraHu3anueil. Jlns WHBaNMIOB M JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
3/I0pPOBbsl OpPraHU3AlMs YCTaHABIUBAET OCOOBIM MOPSAJOK OCBOCHMS AUCHMILIUH (MOAyNel) mo
($U3NIECKOil KyIbType U CIIOPTY C YU€TOM COCTOSIHUS UX 37J0POBBSI.

B buok 1 «/luctumuunel (Momynu)» B BapuaTMBHYIO 4YacTh BXOIAT JUCIUILIMHBI
(MOmynM), OTHOCSIIMECS K BapHATUBHOW YacTW MpOrpamMMbl OakanaBpuata W NPaKTHKH,
KOTOpPBIE ONPENCIAI0T HampaBJICHHOCTh (mpoduib) mnporpamMmmbel OakanaBpuata. Habop
TUCIUTUTHH (MOJyJIeH), OTHOCSIIUXCS K BapHaTUBHOW YacTH TNPOTpaMMBbl OakalaBpuaTa, |
NPaKTUK OpraHMu3alys ONpeNeisieT CaMOCTOATENbHO B 00beMe, yctaHoBieHHoM OI'OC BO no
HarpasieHuto 18.03.02 Duepro- u pecypcocbOeperaroniye mpouecchl B XUMUYECKON TEXHOJIOTHH,
HepTeXUMUH U OHOTEXHOJOTHH (ypoBeHb OakamaBpuata). [locie BbIOOpa oOyuaromuMmcs
HarpaBJIeHHOCTH (TIpoduiis) mporpaMmbl HAOOP COOTBETCTBYIONIUX JUCIUIUIMH (MOAYJEH) u
MPAKTUK CTAHOBUTCS 00S3aTEIBHBIM ISl OCBOCHHS 00YJarOIIUMCA.

B bnok 2 «lIpaktuku» BXOAAT y4yeOHas M NPOU3BOJCTBEHHas, B TOM 4YHCIE
MpeIUIUIOMHAs, TPAKTUKH.

Tunsl yueOHON IPaKTUKU:

- TMpaKTHKa MO MOJYYEHHUIO MEPBUYHBIX MTPO(HECCHOHATBFHBIX YMEHUHN U HABBIKOB.

Tunel Npon3BOICTBEHHON ITPAKTHKHU:

- MpaKTUKa MO MOJYYCHHUIO MPO(PECCHOHANBHBIX YMEHHI W OMbITa MpodeccrnoHalbHON

NeSITeTbHOCTH;

- Hay4HO-HCCJIeZIOBaTeNIbCKask paboTa.

CriocoOsl mpoBeieHus! y4eOHOM M MPOU3BOICTBEHHOM MPaKTUK:

- CTaIlMOHapHas;

- BBIE3[IHAS.

[TpenaumniomHas OpakTUKa  TPOBOAUTCS IS BBHITIOJTHEHUS BBIMTYCKHOM
KBaJIM(UKAIIMOHHOM paboThI U ABJISETCS 00s13aTEIbHOM.

[TIpu paspaboTke mporpamm OakanaBpuaTa OpraHuW3alus BBIOUPAET THUIBI MPAKTUK B
3aBUCHMOCTH OT BHUJA (BUJOB) JEATEIBHOCTH, HAa KOTOPBIA (KOTOphIE) OPHUEHTHPOBAaHA
nporpamMma OakanaBpuata. OpraHuzains BIOpaBe MPEeIycMOTPETh B MporpaMMe OakanaBpuaTa
WHBIE THUIBI IPAKTUK JOMOJHUTENBHO K ycTaHoBIeHHbIM PI'OC BO no nanpasnenuto 18.03.02
OHepro- M pecypcocOeperaromuye Mpouecchl B XUMHYECKOM TEXHOJOrMH, HePTEXUMHUH U
OuotexHonoruu (YypoBeHb OaKajgaBpuaTa).



VYyeOHast ¥ (MIM) NMPOU3BOJICTBEHHAS MPAKTHKH MOTYT MPOBOAMTHCS B CTPYKTYPHBIX
NOpa3JCIICHUAX OPraHNU3aLNN.

Jis nui ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSMHU 3/0POBBSI BBHIOOP MECT IMPOXOXKICHHS
IPAaKTUK YYUTHIBAET COCTOSIHUE 3[J0OPOBbs U TPEOOBAHUS IO JOCTYIHOCTH.

B bnok 3 «locynmapcTBeHHas HWTOrOBasl aTTeCTAlMsS» BXOAUT 3allUTa BBITYCKHOU
KBAJTM(PUKALIMOHHON PabOThl, BKJIIOYAsl MOJArOTOBKY K 3allUTE W MPOLEAYpPY 3allUThI, a TaKkKe
NOJArOTOBKA K CIplY€ M cJadya TOCYJapCTBEHHOIO SK3aMeHa (eciu opraHu3alus BKIHOYMIIA
roCyJapCTBEHHBIH 3K3aMEH B COCTAB rOCYapCTBEHHON UTOTOBOM aTTECTALIMH).

[TporpamMmel OakanaBpuata, coAepiKalllie CBEAECHUS, COCTABISAIOLINE IOCYAAPCTBEHHYIO
TaliHy, pa3pa0aTbIBAIOTCS U PEATMU3YIOTCS C COOJIOJEHHEM TpeOOBaHUM, NMperycMOTPEHHBIX
3aKoHoAaTenbcTBOM Poccuiickoil @enepanun 1 HOpMAaTUBHBIMU IIPABOBBIMHM aKTaMU B 00J1acTu
3alIUThl TOCYAAPCTBEHHOM TaiHBI.

Peanmuzanus wactu (dacteil) oOpa3oBaTeNBbHONW MPOrpaMMbl W TOCYAApCTBEHHOM
UTOTOBOM aTTecTalMM, COAEpKalleld HaydHO-TEXHMYECKYI0 HH(POPMALUIO, IOAJIESKAILYIO
OKCIOPTHOMY KOHTPOJIIO, W B pPaMKax KOTOPOH (KOTOpPBHIX) IO OOYYaIOMIMXCS JOBOJAATCS
CBEJICHUS OrPaHMYCHHOTO JOCTyNa, U (WIM) B Y4YEOHBIX LENAX MCIOJIb3YIOTCS CEKpEeTHbIE
o0pa3lbl BOOPYKEHUS, BOGHHOM TEXHHUKH, UX KOMIUIEKTYIOLIUE HW3/EIHs, HE JIOIMYCKAETCS C
HPUMEHEHHUEM 3JICKTPOHHOT0 00y4eHUs!, JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

[Ipu pa3paborke mnporpammbl OakanaBpuaTa oOydarolUMCS  00ecreuyUuBaETCs
BO3MOYKHOCTh OCBOEHUS AUCLUIUIMH (MOAYJIEH) 110 BBIOOPY, B TOM YHCIIE CIIELUalIbHbIE YCIOBUS
WHBAIMAAM W JIMIIAM C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 370POBbs, B 00beme HEe MeHee 30
IPOLIEHTOB 0ObeMa BapraTuBHOM yacTu bioka 1 «ucuuminael (MOayIn)».

KonuuecTBo 4acoB, OTBEIEHHBIX Ha 3aHATHS JEKLMOHHOTO TUIA, B LeiaoM 1o bioky 1
«ucuuminzel (MOAYIJIN)» OJIKHO COCTaBIATh He O6onee 40 MpOLIEHTOB OT OOLIEro KOJIMYecTBa
4acoB ayIUTOPHBIX 3aHATHM, OTBEJCHHBIX HA PeAIN3alUI0 TaHHOrO biioka.

[IpodwibHas HampaBleHHOCTh — NporpaMMm OakajaBpuaTa ONpPEAEseTcs BbICLIIMM
yu4eOHBIM 3aBEJCHHMEM, PEAHU3YIOUM 00pa30BaTENIbHYIO MPOTrPAMMY IO COOTBETCTBYIOILIEMY
HaIPaBJIEHUIO IO OTOBKHU.

1.4 TpeboBaHus K NOCTYNAIOIEMY

TpeGoBanust K MOCTYMAKOUIEMY ONpEAETSIOTCS (peaepanbHbBIM 3aKOHOIATEILCTBOM B
oOmactu oOpaszoBaHusi, B ToM uucie Ilopsakom mpuema Ha oOydeHHe MO 0Opa3oOBaTEIbHBIM
nporpaMMaM BBICIIETO 00pa3oBaHUS — MporpaMMaM OakalaBpuaTa Ha COOTBETCTBYIOIIMN
yueOHBIN TO/I.

2 XAPAKTEPUCTHUKA MPOPECCUOHAJIBHOM JEATEJbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Ob6aactb npodeccHOHATbHOI 1eATeIbHOCTH BhITYCKHUKA
BbimyckHUK, OCBOMBIIMH MporpamMMmy OakajiaBpuara, B COOTBETCTBUM C BUIAMHU
npodeccuoHaNbHOM JesTeNbHOCTH, Ha KOTOpble OpUEHTHUpPOBaHA IMporpamMma OakajaBpHara,
TOTOB pelaTh Cileayrolie NpopecCuoHaIbHbIE 3a/1a41:
npoU3800CMEEHHO-MEXHOIO2UYECKAS 0eAMENbHOCMb.!
- OpraHu3anMsi BXOJHOTO KOHTPOJIS ChIpbs M MaTepUaloB C MO3UIMH DHEpPro- u
pecypcocOepeKeHns Ipu X NepepadboTKe;
- KOHTpOJIb KayecTBa BBITYCKaeMOW MPOAYKLUH M Pecypco-, IHEPronoTpedsIeHus
TEXHOJOTUYECKHUX IIPOLECCOB C UCIOIb30BAHUEM CTAHIAPTHBIX METOJIOB;
- opraHu3anus oOCIyKUBaHUS U YIIPABIECHHUS TEXHOJIOTHYECKUMU TPOLIECCAMU;
- y4acTHe B IKCIUTyaTalluy aBTOMAaTU3HPOBAaHHBIX CUCTEM YIIPABJIEHHS TEXHOJIOTUYECKUMHU
IpOLIECCaMU;
- ydacTue€ B OCYILIECTBICHHM MEPOIPHUATHI 110 OXpaHE OKPYKaoLIEH Cpelbl Ha OCHOBE
TpeOOBaHUI IPOMBIIIJIEHHON 0€30MaCHOCTH U APYTMX HOPMATUBHBIX JOKYMEHTOB, PETJIaMEHTH-



PYIOIINX KAa4€CTBO MPUPOTHBIX CPE];
- y4acTtre B paboTe IEHTPAIbHBIX 3aBOJCKHUX JIA0OpATOpPU M JTaOOpaTOpUil CaHUTAPHO-
SMUAEMHOJIOTHYECKOr0 KOHTPOJIS, OT/IENaX OXpaHbl OKPYKAIOLIEH cpelbl MPeANpPUATUN XUMHU-
YeCKOU, He(hTeXMHUECKOM, OMOTEXHOJIOTUYECKONU U CMEKHBIX OTpacieil MPOMBIIIJICHHOCTH.
HAYYHO-UCCTIe008aMENbCKASL 0esAMelbHOCb !

- U3y4eHHE HAYYHO-TEeXHHUYECKOW MH(OpMalUU, OTEUYECTBEHHOTO U 3apyOeKHOro OMbITa
M0 TEeMaTUKE UCCIIEJIOBAHMUS,

- TUTAHUPOBAHHE W MIPOBEJCHUE YKCIIEPUMEHTATBHBIX UCCIICOBAHUIA 110 SHEPTO- M PEeCyp-
cocOepekeHUI0, 00ECTIEYCHUIO0 SKOJIOTUYECKOH 0€30IacHOCTH MpH peau3alii TeXHOJIOTHYe-
CKOTI'O IPOIECCA U aHAJIU3 UX PE3YJIbTATOB;

- MaTeMaTU4ecKOoe MOJCIMPOBAHUE TEXHOJOTUYECKHX IPOIECCOB C HCIOIb30BAHUEM
CTaH/IAPTHBIX IMTAKETOB aBTOMATU3UPOBAHHOTO pacueTa M MPOCKTHPOBAHUS;

- CHCTEMAaTH3alvs JTaHHBIX JIJIS COCTABIICHUSI 0030pOB, OTUYETOB U HAYYHBIX MyOJIMKAIUH,
COCTaBJICHHE OTYETa IO BBINOJIHEHHOMY 3a/IaHUI0, Y4aCTHE BO BHEJIPEHHUH PE3YJIbTaTOB HCCIIe-
JIOBaHUM U pa3paboOTOK;

- ydactue B pa3paboTKe CHUCTEeM YIpaBICHHUS TEXHOIOTUYECKUMH MPOIIECCaMU;

- y4yacTHE€ B TPOBEACHUH MEPOIPHUATHI MO 3aluTe OOBEKTOB HHTEIEKTYalbHOM
COOCTBEHHOCTH M pE3YJbTaTOB HCCIEIOBAHUM M pa3pabOTOK KaK KOMMEPYECKOW TaiHbI
PEIIPUITHS,

- pa3paboTka U BHeIpEeHHE WH(OOPMALMOHHBIX CHCTEM, 0a3 TaHHBIX, 0a3 3HAHUH.

2.2 O0beKkThI NPo(ecCHOHATLHOM AeATeJIbHOCTH BHINYCKHUKA

O0bekTamMu MPOPECCHOHATBHON JEITEITLHOCTH BBITYCKHHKOB, OCBOHMBIIHX IPOrpaMMy
OakanaBpuaTa, SBJISIFOTCS MPOLECCHl U almaparbl XUMUYECKOW TEXHOJOTHH, HEPTEXUMUU U
OHMOTEXHOJIOTHH;

MPOMBIIIJICHHBIE YCTAHOBKH, BKIIIOYasi CHCTEMbI aBTOMaTHU3UPOBAHHOTO YIIPABIICHUS;
CUCTEMBl aBTOMATH3UPOBAHHOTO TPOSKTUPOBAHUS, ABTOMATH3HPOBAHHBIE CHUCTEMBI HAyYHBIX
HCCIICJIOBaHUM;

COOPYKCHHSI OYUCTKM CTOYHBIX BOJ M Ta30BBIX BBIOPOCOB, IMEpPEpadOTKH OTXOJIOB,
YTUIU3ALUN TETUIOPHEPTeTUYECKUX MTOTOKOB U BTOPUYHBIX MAaTEPHAIIOB;

METOJIbI M CpPEJCTBA OIICHKU COCTOSHUS OKPYXKAIOMIeH Cpefapl W 3alluThl €€ OT
AHTPONIOTEHHOTO BO3/ICHCTBHUS;

CUCTEMBl HCKYCCTBEHHOTO HHTEJUIEKTa B XUMHUYECKOHW TEXHOJIOTHH, HE()TEXVMHH H
OMOTEXHOJIOTHUH,

JNCHCTBYIONME MHOTOACCOPTUMEHTHBIC TMPOU3BOJCTBA XUMHUYCCKOM W  CMEXKHBIX
oTpaciyel MPOMBIIIJICHHOCTH.

2.3 Buabl npogeccHoHATbHOI JeATeJIbHOCTH BbINYCKHHUKA
BI/I)IBI HpO(i)eCCHOHaﬂBHOﬁ ACATCIIBHOCTH, K KOTOPBIM I'OTOBATCS BBIITYCKHUKH, OCBOUBIINC
nporpaMmy OakanaBpHara:
IMPOU3BOJACTBCHHO-TCXHOJIOTHYCCKAs,
Hay4YHO-HCCIIeI0BaTENbCKas (OCHOBHAs);

3 INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS
IHPOI'PAMMBbI BAKAJIABPUATA

3.1 B pesympTaTe OCBOSHHWS NMPOTpPAMMBI OaKalaBpuaTa y BBITYCKHUKA JIOJKHBI OBITH
c(hOopMHUPOBaHbI OOIIEKyNbTypHBIE, —oO0IIenpodecCHoOHaNbHBIE U  MpOodecCHOHATbHBIC
KOMITCTEHITHH.

3.2 BhINycKHHK, OCBOMBIIMN mporpamMmy OakanaBpuara, JOJDKEH  00Ja1aTh
CIIEYIOIUMU 00IEeKYJIbTYPHBIMM KOMIIETeHIU MM

- CIOCOOHOCTBIO UCTOIB30BATh OCHOBBI (PUIOCOPCKUX 3HAHUH 111 (POpMUPOBAHHS



MUpoBo33peHdeckoi mosuimu (OK-1);

- CIOCOOHOCTBIO ~ aHAJIM3UpPOBAaThH  OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTHU
UCTOPUYECKOT0 pa3BUTHUs 00IIecTBa i POopMUpOBaHus rpaxaanckoi nozuiwn (OK-2);

- CIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI SKOHOMHUYECKUX 3HAHHM B pa3IMYHBIX
chepax xusnenestenpHoct (OK-3);

— CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI MPABOBBIX 3HAHHWH B PAa3IMYHBIX chepax
xusnenestenbHoctu (OK-4);

- CIOCOOHOCTBIO K KOMMYHHUKAIIMK B YCTHOM M MHUCbMEHHON (hOpMax Ha PYCCKOM U
WHOCTPAaHHOM  s3bIKaX JJIA pEIIeHUs 3aJad MEXKJIMYHOCTHOTO U MEXKKYJIbTYpHOTO
B3aumoeiictBus (OK-5);

- CHOCOOHOCTBIO paboTaTh B KOJIJICKTUBE, TOJIEPAHTHO BOCIPUHUMATH COI[UANIBHEIE,
STHUYECKHUE, KOH(DECCHOHANbHBIC U KyabTypHbIe pasnuuns (OK-6);

— CIIOCOOHOCTBIO K CAaMOOpraHu3aliu U camoodpazobanuto (OK-7);

- CTIIOCOOHOCTBIO MCIOJB30BATh METOJBl U CPENCTBA (DU3UYECKON KYIBTYPBI JUIS
obecrieueH s TIOTHOIIEHHOM colManbHO# 1 nmpodeccnonansHoi aesteabroctd (OK-8);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh IMPHEMBI ITEPBOW IOMOIIM, METOIBI 3alIUTHl B
YCIIOBUSIX Ype3Bbluaitibix cutyammii (OK-9).

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

— CIOCOOHOCTBIO peliaTh CTaHIAPTHBIE 3a/a4l MPO(eCcCHOHANBHON AesITeNbHOCTU
HAa OcHOBe uH(MopManMOHHOW u  Oubnuorpaduyeckoil KyIabTypel C MPUMEHEHUEM
UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHMH M C YYETOM OCHOBHBIX TpeOOBaHUI
uHdopmarmontoii 6ezomnacuoctu (OITK-1);

- CIOCOOHOCTBIO ~ HCIIONIb30BaTh ~ OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCHUTUTMH B TPO(ECCHOHANBHON JESTeIbHOCTH, NPUMEHSTh METOABl MAaTeMaTUYeCKOro
aHaJIN3a U MOJICITMPOBAHUS, TEOPETHUESCKOTO M IKCIIepUMEHTabHOTo uccienoBanus (OITK-2);

- CTIIOCOOHOCTBIO HCITONIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI IS
MOHUMaHHMsI OKPY’KAIOIIero Mupa u sieieHui mpupoas! (OI1K-3);

3.4 BpINycKHUK, OCBOMBIIMN mporpamMmy OakanaBpuara, JOJDKEH 007a1aTh
npogecCHOHAIBHBIMH KOMIETEHIIUSIMH, COOTBETCTBYIOIIMMHU BHIAM TPOQecCHOHATHHOM
NesITeIbHOCTH, Ha KOTOPbIE OPUEHTHPOBaHA IporpaMMa OakaiaBpuaTa:

NPOU3B00CMEEHHO-MEXHOTIO2UYECKAS] 0esMeNbHOCb!

- CMOCOOHOCTBIO OCYILECTBIIATh TEXHOJOTMUECKUI MpOLEeCC B COOTBETCTBUU C
pErJIaMeHTOM U MCIIOJIb30BaTh TEXHUYECKUE CPEJICTBA JJISi U3MEPEHHUsS OCHOBHBIX MapaMeTpoB
TEXHOJOTUYECKOT0 Tpoliecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- CMOCOOHOCTBIO YYaCTBOBATh B COBEPIIEHCTBOBAHUHU TEXHOJIOIMYECKHUX MPOLIECCOB
C MO3ULUHI 3HEPro- U pecypcocOepexeHnss, MUHUMU3aluU BO3/IEHCTBHS HA OKPYXKAIOIIYIO Cpeny
(IIK-2);

- CIOCOOHOCTBIO HCHOJIb30BAaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUH,
MPOBOJIUTH 00Pa0OTKYy MH(POPMAIIMH C UCIIOIH30BAHUEM MPHUKIAIHBIX MPOrpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTHYECKHUX MapaMeTpoB 0OOPYHOBaHHMS W MOHUTOPUHIA MPUPOAHBIX Cpen
(TIK-3);

- CMOCOOHOCTBIO ~ HMCIIOJIB30BaTh ~HOPMATHBHBIE JTOKYMEHTHI 10  KadecTBY,
CTaHAapTU3aIMU U cepTrduKanyu npoaykToB u nzaenuit (I1K-4);

- TOTOBHOCTBIO ~ OOOCHOBBIBAaTh  KOHKDETHBIE TEXHHUYECKHE PEUICHHS IPH
pa3paboTKe TEXHOJOTHMUYECKHX IPOIIECCOB; BHIOMPATh TEXHUYECKUE CPENICTBA M TEXHOJOTHH,
HalpaBlIeHHbIE HAa MUHUMM3AIMIO AHTPOIIOTEHHOTO BO3JEHCTBHS Ha OKPY)KAIOLIYIO CPEdy
(TIK-5);

- CMOCOOHOCTBIO CJEIUTh 32 BBIOJHEHHEM IIPaBUJ TEXHUKU O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapUM, IMOKAapHOM O€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);



- TOTOBHOCTBIO OCBaMBaTh M IKCILTyaTUPOBAThH HOBOE OOOPYJIOBaHHE, TPUHUMATH
y4acTHe B HATAXHBAHUU, TEXHHUECKUX OCMOTpaX, TEKYIIUX PEMOHTAX, IPOBEPKE TEXHHYECKOTO
COCTOSIHHS 000pyoBaHus U porpaMMHbIX cpencts (I1K-7);

- CIOCOOHOCTBIO HCIOJB30BATh AJIEMEHTHI JKOJIOT0-3KOHOMHUYECKOTO aHallu3a B
CO3JIaHUH FHEPro- U pecypcocheperarommux texHonoruit (IK-8);

HAYYHO-UCCNIe008AMENbCKAS 0eAMENbHOCD

- TOTOBHOCTBIO H3y4aTh HayYHO-TEXHUYECKYI0 WH(POPMAIUIO, aHAIN3UPOBAThH
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 110 TeMaTuke ucciaenoanuii (I1K-13);

- CIOCOOHOCTHIO PUMEHSTh COBpPEMEHHBIE METO/IbI MCCIICTOBAHUS
TEXHOJIOTUYECKUX TPOLIECCOB U NPUPOIHBIX CPEl, UCIOIb30BaTh KOMIBIOTEPHBIE CPEICTBA B
HayJYHOHCCIeI0Bareabckoi padore (ITK-14);

- CIOCOOHOCTBIO ITUIAHUPOBATh 3KCIIEPUMEHTAIBHBIC HWCCIIEAOBAHMS, I0JIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3ynbraThl ([1K-15);

- CIIOCOOHOCTBIO MOJICIIUPOBATh JHEPro- W pecypcocOeperaronme Mmporecchl B
XUMHYECKOH TeXHOJI0ruH, Heprexumuu u ornotexuoaoruu (ITK-16).

4 OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOLECCA
IIPU PEAJIMZALIUU ITPOI'PAMM BAKAJIABPUATA

4.1 O0mas xapaKkTepucTHKa 00pa3oBaTeJIbHOM AeTeJbHOCTH

OO6pa3oBarenbHas A€ATEIBHOCTD 0 IpOorpaMMe OakajgaBpuaTa peaycMaTpUBacT:

— TpOBEJCHHE YYEOHBIX 3aHATHH IO JUCHUIUIMHAM (MOAYIsSIM) B (opMe JIEKIHUH,
CEeMMHAPCKHUX 3aHATUH, KOHCYJIbTAllMi, J1abOpaTOpHBIX paboT, HHBIX (GOopM o00yueHus,
IPEyCMOTPEHHBIX YU€OHBIM ILUIAHOM,;

—  IIPOBEJCHUE NPAKTUK;

— TPOBEICHHME HAy4YHBIX HCCIECIOBAaHUN B COOTBETCTBUU C HAIPaBIEHHOCTBHIO
(mpo¢uem) nporpammsl 6akanaBpuaTa;

— TpOBEIEHHE KOHTPOJISI KauecTBa OCBOEHMSI MPOrpaMMbl OakajiaBpuaTa MmocpeCTBOM
TEKYIIero  KOHTpOJII  YCIHEBAa€MOCTH, IPOMEXYTOYHOM  aTTecTaluu  oOydarouuxcs,
roCyJapCTBEHHON UTOTOBOM aTTeCTallui 00yJaroIuXcs.

4.2 YyeOHblii IVIaH MOATOTOBKU 0aKaJIaBpPOB

VY4eOHbIil TIaH NOArOTOBKM OakajlaBpOB pa3pabOTaH B COOTBETCTBUU C TPEOOBaHUSIMU
(benepasbHOro roCcyaapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA 10 HANpPaBIECHHIO MOATOTOBKU
18.03.02 BHepro- u pecypcocOeperaronye mporecchl B XAMUIECKOW TEXHOJIOTHH, He(DTEXUMUN
U OHMOTEXHOJOIMHM, YTBEP)KIECHHOMY IpHKa3oM MMUHUCTEpCTBa O00pa3oBaHMs M HAayKH
Poccuiickoit deneparuu ot 12.03.2015 . Ne 227.

B yueOGHOM miaHe oToOpaskeHa JIOTHUYECKas MOCJIEOBATEIbHOCTh OCBOCHMS LIUKIOB U
paznenoB OOIl (mucuuIUIMH, TPaKTUK), OOeCmeYMBaOIMMUX (POpMUpPOBAHHUE KOMIIETEHITUH.
VYkazana o01ast Tpy10eMKOCTh JUCLHUIUIMH, MOJTyJIeH, IPAaKTUK B 3aYETHBIX €IMHHIIAX, a TaKXKe
uX 0011ast ¥ ayAUTOpHAasi TPYIOEMKOCTb B Yacax.

VYueOHbIl MaH TOATOTOBKM OakanaBpoB 1o HampasieHuto 18.03.02 DOuepro- u
pecypcocoOeperaromue mpoIecchl B XMMHUYECKOW TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOJIOTHH,
npopmis  «OxpaHa OKpyKarollel cpeabl U PaLMOHAIBHOE UCIOIb30BaHUE TMPUPOIHBIX
pecypcoB» mpusaraercs.

4.3 KanenaapHusiii yueOHblii rpadpuk

[TocnenoBarenbHOCTh pealu3alliy MPOrpaMMbl OakanaBpuara IO TOAaM M CeMecTpaM
(BKJIOYAsl TeOpeTHUecKoe 00ydeHMe, MPAKTUKHU, HAYYHBIE HCCIIEOBaHUS, MPOMEKYTOUHbIE U
TOCYJapCTBEHHYI0 MTOTOBYIO aTTECTALMU, KAHUKYJbI) MPHUBOIAUTCS B KaJCHIAPHOM Y4eOHOM
rpaduke (MPUIOKEHUE — KaJICHIAPHbIN yueOHbIH rpaduk).



4.4 AHHOTanUH padoYHuX MPOrpamMM JUCHUIIHH
4.4.1 IucuMnJuHbI 00s13aTe/IbHOI YacTH (0a30Bast 4acTh)

AHHOTanuA padoyeil NpPOrpaMmbl AUCHUNIMHBI
«Hnocrpanublii 1361k» (b1.5.01)

1 Heap AUCHUMIMHBI — TPHOOPETEHUE OO0YUYAIOIUMHKCS OOIIeH, KOMMYHUKAaTUBHOW U
npoeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIENBHBIX JTamax s3bIKOBOM
IOATOTOBKA  IIO3BOJIIET  MCIIOJIB30BaThb  MHOCTPAHHBIM  SI3bIK  IIPAKTHMYECKH KaKk B
npodecCHOHATBHON (MMPOM3BOACTBEHHOM M HAay4yHOW) JEATENbHOCTH, TaK W IS Ielnei
camMo00pa3oBaHMUsL.

2 B pesyabrare H3y4YeHHs] JMCHMILIMHBI oO0ydawuuiics 10 Hporpamme
0akajlaBpuaTa J10JIKeH:

Obnadamye CleAyIOMKUMHI OOIIEKYIbTYPHBIMH KOMITETCHIIUSAMU:

- CHOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOH M NMHUCbMEHHOH (hopMax Ha pPyCCKOM H
MHOCTPAaHHOM  fA3BbIKaX JJI1 pElIeHUus 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOIO
B3aumoeictus (OK-5).

3nameo:

- OCHOBHBIE  CIIOCOOBI COUETAEMOCTH JIEKCHYECKHX  €AMHULl U  OCHOBHBIC
CJIOBOOOPA30BATEIHHBIC MOJICIIH;

- PYCCKHME DKBHMBAJICHTBl OCHOBHBIX CJIOB M BBIPDAKEHUH peYd B IIPOLECCE
MEXJIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aMO/IEHCTBHUS;

- OCHOBHBIE IPUEMBI U METObI peepUPOBAaHUSI U AaHHOTUPOBAHUS JIUTEPATYPHI,

- MACCHBHYIO M aKTUBHYIO JICKCHKY, B TOM YHCJE OOLICHAyYHYIO U CIIEHUAIBHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO 11l Pa0OThI Ha/l TUIIOBBIMU TEKCTAMU;

- npueMsl paboThl C OPUTUHAIBHOW JIUTEPATYpPOl HA HHOCTPAHHOM SI3bIKE.

Ymemy:

- paboTaTh C OPUTMHAIBHOM JINTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTU TMEPENUCKY Ha H3y4aeMOM S3bIKE C LENbI0 MEXKIMYHOCTHOTO H
MEXKYJIBTYPHOT'O B3aUMOIEHCTBUS;

- BECTM pPEYEBYIO JEATEIbHOCTh INPUMEHUTENBHO K cdepe ObITOBOM U
npodeccuOHATbHON KOMMYHUKALINH.

Braoemw:

-MHOCTPAHHBIM S3bIKOM Ha YpPOBHE MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO OOIIEHuS,
HaBbIKAMU M YMEHHUSIMHU pEUYEBOW JESATENbHOCTH MPUMEHHUTENIBbHO K cdepe ObITOBOM U
npodeccuOHaTbHON KOMMYHHUKALIMU, OCHOBaMH IyOJIMYHON peuH;

- OCHOBaMHM peepupOoBaHUs U aHHOTUPOBAHUS JIMTEPATYphl HA U3y4aeMOM HHOCTPAaHHOM
A3BIKE.

3 Kparkoe coaep:xaHue TUCUUILIHHBI

Mooyne 1. I pammamuyeckue mpyoHocmu u3yuaemoco A3ulka

1.1 JInunble, NpUTSHKATENBHBIE U IPOYME MECTOUMEHMUS.

CrpskeHue riiarojaa-cBs3KHy.

W3meneHue rnarosia-cBsi3ki B popMax Hacrosiiiero BpemeHu. OOpa3oBaHHe pa3iMuHbIX
BUJOBPEMEHHBIX (OPM C TOMOIIBI0 Tiaroia-cBa3ku. OOpa3oBanue u ymnorpebienue (opm
MTaCCUBHOTO 3aJ10Ta.

1.2 TlopsAnoK €J10B B MpeANIoKEeHUH. IMpaTUIECKHEe KOHCTPYKIINH.

2.1. Naduautue. ®opmer nHOUHUTHBA. [IpomomkeHHBI 1 TIepGEKTHBIN WHOUHUTHUB.
Oynkuuu  vHOUHUTHBA B npemokeHun. OOpa3oBaHue M ymnoTpeOiieHHe WH(OUHUTHBHBIX
000pOTOB THUNA «CIIOXKHOE TMOJIeXKAIee» U «CJIOXKHOE JonojHeHue». BapuaHTel mepeBoja
UHOUHUTUBHBIX 00OPOTOB HA PYCCKHI SA3BIK.
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2.2. Buno-BpemenHble (opmbl TiarosioB. OOpa3oBaHHE MPOCTHIX, MPOIOJIKEHHBIX,
nep@exTHeIX M Nep(eKTHO-IPOAOKEHHBIX BpeMeH. BompocuTenbHble NPEIIOKEHUS B
pa3nn4HbIX BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (HOPM TIaroja B pa3InyHbIX BpeMeHaX.

Mooy 2. Umenue memamuueckux mexkcmos.

UreHne TEKCTOB MO TEMaM:

1. BBenenue B crieniuajbHOCTD

2. I.1. Mennenees

3. PXTY um. JI.1. MenpaeneeBa

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

AKTUBH3AIUA JTEKCUKU IPOYUTAHHBIX TEKCTOB.

N3yyaroiee yTeHre HAy4YHO-TIOMYJISPHBIX TEKCTOB IO BHIOPAHHOM CIIEUATBHOCTH.

IIpumepHas TeMaTHuKa TEKCTOB:

«Hayka, TeXHOJIOTUSl U HAyYHBIE METOJIbI»
«XHMMHUYECKOE MPEIITPUATUE
«Xumuueckas 1a00paTopus.
«M3MepeHus B CIICITUAIBHON J1a00paTOPHI.

Jlekcuueckre  OCOOGHHOCTM ~ TEKCTOB  HAy4YHO-TEXHUYECKOW  HAIMPaBICHHOCTH.
TepMUHOJIOTHSI HAyYHO-TEXHUYECKON JIUTEPATYPhl HA U3yYAaEMOM SI3bIKE.

Mooy 3. Ilpakmuxa ycmuoi peuu

[IpakTHKa yCTHOM pedH 110 TEMaM:

1. «I'oBopuM 0 cebey,

2. «B ropoae»,

3. «PaiioHn, rae s xKuBy».

MoHosorudeckasi peub 1o TeMe «o cedey. JIekcrmueckrne 0COOCHHOCTH MOHOJIOTHYECKOM
peun. PeueBoii 3TUKET MOBCEAHEBHOTO O0IIEHUS (3HAKOMCTBO, MPEACTABICHUE, YCTAHOBIICHUE U
NoJJIep)KaHUEe KOHTAaKTa, 3alpoc M cooOuleHne uHGopMaluu, MNOO0yXAEHHE K JCeHCTBHIO,
BBIpaXXEHHE TPOCKOBI, cornacus). DOHETHYEeCKHe XapaKTePUCTHKH H3Yy4aeMoro s3bIKa.
Oco0eHHOCTH JUAIOTUYECKOM peuH Mo MPONIEHHBIM TEMaM.

Oo11ee konuyecTBO MoayJiei - 3.

4 O0bem yueOHOH TUCHHMIIINHBI
4.1 Ounas ¢opma

Bunsl yueOHoI paboThI B 3auetHbIX B akazgem.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 8,0 288
KonrakTHas padora (KP): 2,23 80,6
Jlexmm (Jlek) - -
[Tpaktuaeckue 3arstus (I13) 2,22 80
CamocrositesibHas padora (CP): 4,77 171,8
Bua xoHTpoJssi: 3auer/3K3amMeH 1,0 3ayer,
IK3aMeH
(35,6)
B ToMm unciie no cemecrpam:
1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 4,0 144
KonTaktHas padora (KP): 1,33 48,2
Jlexiuu (JIek) -
[Tpaktnyeckue 3anstus (I13) 1,33 48
CamocrosiTeabHas padora (CP): 2,67 95,8
Bua koHTpOJIA: 3a4eT / IK3aMeH S
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IIpooonsicenue mabauyvl

2 cemecTp
Bupl yueOHO# paboTh B 3aueTHBIX B akazem.
eAUHULIAX yacax
O01as TPy10eMKOCTh B ceMecTpe 4.0 144
KonTakTHas padora: 0,90 32,4
Jlexmn (Jlek) -
[Tpaktaeckue 3anrstus (I13) 0,89 32
CamocrositesnbHas padora (CP): 2,11 76
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 drsamen
(35,6)

Bunpr yueOHOM paboThI

B 3aueTHEBIX

B acTponom.

CTMHULIAX qacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY ILUIAHY 8,0 216
KonTaktHas padora (KP): 2,23 60,45
Jlexumn (Jlek) - -
[Tpaktnueckue 3anstus (I13) 2,22 60
CamocrositesibHas padora (CP): 4,77 128,85
Bua xoHTpOJIA: 3aUeT/3K3aMeH 1,0 3ayer,
IK3aMeH
(26,7)
B Tom yuciie mo cemecTpam:
1 cemecTp
O01as TPY10€eMKOCTh B ceMecTpe 4,0 144
KonTaktHas padora (KP): 1,33 36,15
Jlextum (Jlek) -
[Tpaktnyeckue 3anstus (I13) 1,33 36
CamocrositesbHas padora (CP): 2,67 71,85
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 4,0 144
KonTaktHas padora (KP): 0,89 24,3
Jlexium (Jlek) -
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,11 57
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH IK3aMeH
(26,7)
4.2 3aounas ¢popma
Bunet yueGHoit paboThI B 3aueTHbIX B akagem.
eIMHUIIAX gacax
Oo0masi TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TJIAHY 8,0 288
KonrakThas pa6ora (KP): 0,58 20,8
Jlexmm (Jlek) - -
[Tpaktaeckue 3arstus (I13) 0,56 20
CamocrositesibHas padora (CP): 6,97 251
Buja koHTpoOJs: 3a4eT/IK3aMeH 0,45 3auer (7,6),
IK3aMeH
(8,6)

B ToM umnciie o cemecTpam

1 cemecTp
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Oo6mas Tpy10eMKOCTh B CeMecTpe 2,0 72
KonraktHas pa6ora (KP): 0,17 6,2
Jlexmm (Jlek) -
[Tpaktaeckue 3arstus (I13) 0,16 6
CamocrositesibHas padora (CP): 1,72 62
Buja xkouTpoJisi: 3a4er / 3k3amMeH 0,11 3a4er (3,8)
2 cemecTp
O0mas TPy10eMKOCTh B ceMecTpe 2,0 712
KonrakTHas padora: 0,17 6,2
Jlexumm (Jlek) -
[TpakTaeckue 3anrstus (I13) 0,16 6
CamocrositesibHas padora (CP): 1,72 62
Buja xoHTpoJisi: 3a4et / 3k3aMeH 0,11 3auer (3,8)
3 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 4,0 144
KonTaktHas padora (KP): 0,23 8,4
Jlexmum (Jlek) -
[Tpaktuyeckue 3ansatus (I13) 0,22 8
CamocrositesbHasi padora (CP): 3,53 127
Buja koHTpoJsi: 3a4eT / IK3aMeH 0,24 3K(38a1g)en

Bunsr yue6HOI paboThI

B 3aueTHBIX

B actpoHomMm.

CIIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 8,0 216
KonTaktHas padora (KP): 0,58 15,6
Jlexium (Jlek) -
[Tpaktiueckue 3anstus (I13) 0,56 15
Camocrosite1bHas padora (CP): 6,97 188,25
Bun koHTpossi: 3a4eT/3K3amMeH 0,45 3auer (5,7),
IK3aMeH
(6,45)
B Tom umciie o cemecTpam:
1 cemecTp
O01mas TPyA0eMKOCTH B ceMecTpe 2,0 54
KonTaktHas padora (KP): 0,17 4.65
Jlextuu (JIek) - -
[TpakTnueckue 3anstus (I113) 0,16 4
CamocrositesbHas padora (CP): 1,72 46,50
Buja konTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (2,85)
2 cemecTp
Oo6mas TpyA10eMKOCTh B CeMeCTpe 2,0 54
KonrTaktHas padora (KP): 0,17 4.65
Jlexiuu (JIek) -
[TpakTnueckue 3anstus (I113) 0,16 4
CamocrositesbHas padora (CP): 1,72 46,50
Buja koHTpoJIsi: 3a4er / 3k3aMeH 0,11 3auer (2,85)
3 cemecTp
OO0mas Tpy10eMKOCTh B CeMecCTpe 4,0 108
KonraktHas pa6ora (KP): 0,23 6,3
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IIpooonsicenue mabauyvl

Bunsl yaeOHOM paboThI B 3auetHsix | B acTtpoHOM.
eIMHUIIAX qacax
Jlexuun (Jlek) - -
[Tpaxtuueckue 3ansatus (I113) 0,22 6
CamocrositeabHas padora (CP): 3,53 95,25
Buja koHTpOJISI: 3a4eT / IK3aMeH 0,24 6,45

AHHOTAaIUs padoyeil MPorpaMMsbl TUCHHIIHHBI

«®Dusocopusn» (b1.5.02)

1 Heap qJucuMmiMHbL — c(HOPMUPOBATh Yy CTYAEHTOB KOMIUIEKCHOE IPEACTaBICHUE O
poru U mecte (puimocopuu B CHCTEME T'yMaHUTApHBIX, COLMAIBHBIX M €CTECTBEHHBIX HAYK,
IIO3HAKOMHUTb HX C OCHOBaMHM (UIOCO(CKOro 3HaHMs, HEOOXOMUMBIMH [UIl pELICHUs
TEOPETUYECKHUX M MPAKTUIECKUX 3a/1a4.

2 B pe3yabraTe H3yYeHHMs JUCHMIUIMHBI oOydapummiics 10 mnporpamme
0akajiaBpuaTa J10JI/KeH:

Obaaoams crneyromumu o0mekyabTypHbiMU (OK) KoMneTeHIusIMu:

- CIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHI (hriI0co(CcKkux 3HAHUHN 17151 POPMHUPOBAHUS
MupoBo33penueckoi mosummu (OK-1);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI IIPABOBBIX 3HAHUI B Pa3IMYHBIX chepax
xusnenestensaoctu (OK-4).

3namey:

- OCHOBHOE COJIep’KaHHE INIaBHBIX (PUIOCOPCKHUX ILIKOJI U HAIlpaBJIEHUIH,

NPEJCTaBUTEINICH 3TUX HIKOJ, CBA3b U PA3NNUne X QHIOCOPCKUX UIEH, CBSI3b HCTOPHKO-
¢dmocopckux KOHIENUI ¢ COBpEMEHHBIMU IPOOIeMaMu MHIUBUAYAIbHON U 0OLIECTBEHHON
KHU3HU.

Ymemu:

- TIOHUMATh ¥ aHAITM3UPOBATH MHUPOBO33PEHYECKHE, COIIMATBHBIC U MHANBUIYAIbHBIC
po0IeMbl COBPEMEHHOM JKU3HU; TPAMOTHO BECTH AUCKYCCHIO, apT'YMEHTHPOBAHHO OTCTauBaTh
CBOIO MO3UIIMIO 110 3HAYUMBIM (pusocopckum mpobdiiemam COBpEMEHHOM KU3HHU, ONUPasiCh Ha
HapaOOTaHHBIN B McTOpUHU (HUIO0COPUN MaTepUalT; IPUMEHSTH MOJIy4eHHbIe puitocodckue
3HaHUS K PEIICHUI0 MPOo(eCcCHOHANBHBIX 3a1a4.

Braoemy:

- MpEICTaBICHUSAMHU O (punmocoduu Kak HayKe U CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTApHOTO 3HAHUS; OCHOBaMH (MIOCO(CKOTO MBIIUICHHS, KaTeTOPHUAILHBIM aIlapaToM
U3y4yaeMol TUCHUIUINHBI, PUI0COPCKUMH METOAaMHU aHajIM3a pa3IMYHbIX MpoOJIeM, HaBbIKAMU
bunocockoit  KymbTypsl I BBIPAOOTKM  CHCTEMHOTO, IIEJIOCTHOTO  B3IJIsAga Ha
NeMCTBUTENIBHOCTh M MECTO XUMHUH U XUMHUYECKOI TEXHOJIOTUH B LIEJIOCTHON KapTHHE MUpA.

3 Kpartkoe cogep:xaHue JTUCUUILIUHBI:

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

Mopyns 1. OcHoBHBIE (HUTOCO(CKHE TITKOIBI.

Antnunas  ¢wiocopus (nocokparuku, cocuctel, Cokpat, [emokpur, Ilnaron,
ApHCTOTENb, JUIMHUCTUYECKH-pUMCKas (uiiocodus). OcHOBHBIE MPOOJIEMBI CpPEIHEBEKOBON
¢mrocopun u smnoxu Bozpoxnenus. Punocopuss Hosoro Bpemenu (XVII — XVIII Bs.)
Uneonorus [Ipoceemenus. Hemenkas knaccuueckas ¢uiocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBBl MapkcucTckoi ¢Quimocopuu. OCHOBHbIE HAaNpaBIEHUS COBPEMEHHOMN
bunocoduu.

Monyns 2. @uocopckre KOHIENIMN OBITHS U TIO3HAHUSL.

[Ipobnema ObiTHs B uctopuu (riocopuu. [loHATHS MaTepuasbHOTO W HCATHHOTO.
OcHoBHBIE (unocockue HampaBICHUS: MaTepHaau3M U uaeanusM. [lpuHiun riaobaabHOTO
SBOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTHHE MUpa.

Konnenmuyu npocTpancTBa U BpeMEHH B UCTOPUU GHIIOCODUHN U HAYKH.
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IIpoucxoxaenue cozHanusd. Poiab Tpyna B IpOUCXOKIACHUU CO3HaHU. Mneanuctuueckue
U MaTepualucThyeckue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. Co3HarenabHOE |
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konuenmun rHoceonoruu B HcTOopuu (uimocoduu: CceHCyanu3M, paluoOHAIIU3M,
CKEINTULM3M, arHOCTUIM3M, KOHIIETIIMSI BPOXKIECHHBIX UAeH, anpuopusM. JluaneKkTuka no3HaHus:
YYBCTBEHHOE U paruoHagbHoe. OCHOBHBIE TEOPUH UCTHUHBI.

Monyns 3. [Ipo6iemsl uenoBeka B GHI0COPHH.

Yenosek kak mpeamet ¢puiaocodckoro aHanuza B uctopuu ¢puiaocodpuu. Ilponcxoxnenue
YeJI0OBEKa: IMPUPOJHBIE U COLMAJIbHBIE YCIOBHUS AHTPOIIOCOLMOreHe3a. buosornueckoe u
collMaJbHOE B YenoBeke. HAuBUA, MHAUBUIYaTbHOCTb, TUYHOCTb.

CMbICH KHU3HU U TpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. [IBrkeHue
HEHACW/IMsA, €ero pojb B coBpeMeHHOM xu3Hu. llenmm u nennoctu. CBoboma BOIM U
OTBETCTBEHHOCTb JIMYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKUE IEHHOCTH.

Monyns 4. @unocodust KCTOPUHU U OOIIECTBA.

YemoBeK B CHCTEME CONUANBHBIX CBs3el. JIMYHOCTL ¥ Maccel, cBoOoda H
HeoOxoaumocTh. Dunocoduss ucropuu: GopMalMOHHAS W I[MBWIM3ALMOHHAS KOHLEMIUU
ucTopuueckoro paspurud. [IporpeccucTckue M HUKIMYECKHE MOJENN pa3BuUTus. ['nobanbHbIE
po06sieMbl coBpeMeHHOCTH. KoHIemnus ycToOMYMBOTO pa3BUTHS U CLIEHApUU OYIyIIETO.

OOmecTB0 U ero crpykrypa. ColualibHas, IOJUTAYECKAsT W JyXOBHas cdepsl
obmiectBa. Konnenuuu rocyaapcrsa B uctopuu punocodcekoit Mpiciu. I'pakaanckoe o0I1ecTBo
U IIPaBOBOE rOCYAApPCTBO.

Monynsb 5. @unocodckue npodaeMbl XUMUH U XUMUUYECKOH TEXHOJIOTHH.

Hayunoe u BHeHay4yHoe 3HaHue. CTPYKTypa HaydHOTO 3HAHHSA, €T0 METOJBI U (OPMBEI.
HayuHnble peBOIIOIMU U CMEHa TUIOB palloHalbHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHOmIeHUST HAayKd M TexHUKU. ColuanbHble TOCIEACTBUS HAy4YHO-
TEXHUUYECKOT0 Mporpecca. IJTUYECKHE U HKOJIOTMYECKHUE HMIIEPAaTUBbl pa3BUTUS HAYKU U
TEXHUKU.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpobiieMa XMMUU KaK HayKu U
npou3BojacTBa. llenn w  3amaum  xumudeckoil  TexHosmoruu. Cneuupuka  XUMHUKO-
TEXHOJIOTMYECKOT0 3HaHUs: (PyHIaMEHTaIbHOE U MPUKIIATHOE, SMIIMPHUUECKOE U TEOPETUUECKOE.

O011ee kKoM4YecTBO MOy - 5.

4 O0beM yueOHOH THCHMIIINHBI

4.1 Ounas ¢opma

Buapr yue6HOI paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax
Oo0mas TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
KounraktHas pa6ora (KP): 1,33 48 4
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3anstus (I113) 0,44 16
CamocrositesbHas padora (CP) 2,67 96
Bua koHTpoOJsi: 3aueT/IK3aMeH 1,0 IK3aMeH
(35,6)
Bunet yueGHoit paboThI B 3auernsix | B actponowm.
eIMHUIIAX qacax
O01as TPyA10eMKOCTh THCHUIIHHBI 110 Y4eOHOMY IJIAHY 5,0 135
KonrakTHas padora (KP): 1,33 36,3
Jlexruu (JIek) 0,89 24
[Ipaktuueckue 3austus (I113) 0,44 12
CamocrositesibHas padora (CP) 2,67 72
Bua koHTpOJIS: 3a4eT/IK3aMeH 3K3aMeH (26,7)
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4.2 3aounas ¢popma

Bunsl yueOHoI paboThI B 3aueTHBIX B akanewm.
eIMHULIAX yacax
Oo0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY TJIAHY 5,0 180
KonraktHas pa6ora (KP): 0,34 12,4
Jlexiuu (JIek) 0,22 8
[Tpaxtuueckue 3ansatus (I113) 0,11 4
CamocrositesibHas padora (CP) 4,42 159
Bujx koHTpoJs: 3aUeT/IK3aMeH 0,24 IK3aMeH
(8,6)
Bupl yueOHO#M paboTh B 3auetHbix | B actponom.
SIMHUIIAX qyacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 135
KonTaktHas padora (KP): 0,34 9,3
Jlexmn (Jlek) 0,22 6
[Tpaktnueckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 4,42 119,25
Bup xouTpoJsi: 3a4er / 3k3aMeH 0,24 HKIAMEH
(6,45)

AHHOTANUsA pado4eil MPOrpaMMbl JUCHUILIIHHBI
«Uctopus» (b1.5.03)

1 Heap aucuuniauHbl - GOPMUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO IMPEACTABICHUS O
poiMi W MECT€ HCTOPUUM B CHUCTEME TyMaHUTApPHBIX W COIMAIBHBIX HAYK, KYJIbTYpPHO-
HUCTOPUYECKOM cBoeoOpazun Poccum, ee MecTte BO BCEMUPHO-UCTOPHYECKOM Mpoiiecce, 00
OCOOEHHOCTSIX U OCHOBHBIX 3Tanax €€ MCTOPUUECKOTO Pa3BUTHSI;, BBEICHHUE CTYJIEHTOB B KPYT
HUCTOPUYECKHUX MPOOIIeM, CBSI3aHHBIX C 001acThI0 Oyaymiei TpodecCHOHATBHOM NeSTEIbHOCTH.

2. B pe3yabrare Mu3yYeHUs JUCUMIUIMHBI OOydalouUIuiics 10 mporpamMme
0akajaBpHuaTa JOJIKEH:

Obnadams CIENYIOUTUMU 00WeKYIbMYPHbLMU KOMIIECTCHITUSMU:

- CIIOCOOHOCTh ~ aHANM3UPOBATh  OCHOBHBIE  OJTalmbl U 3aKOHOMEPHOCTHU
HCTOPHYECKOTO Pa3BUTHUs 00IIecTBa 1 POpMUpPOBaHUs rpaxaanckoi nosuiwn (OK-2);

- CHOCOOHOCTH paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHUMATH COIMATBHBIC,
ITHUYECKHE, KOH(PECCHOHANTbHBIE U KYIbTypHbIe pasnuuus (OK-6).

3namo:

- OCHOBHBIE HAMPABIICHUS, TPOOIEMBI M METOJIBI HCTOPUUYECKON HAYKH;

- OCHOBHBIE JTambl M KIIOUeBble COObITHS ucTOopuu Poccuum u Mupa; 0COOEHHOCTH
Pa3BUTHSI POCCHMCKOTO TOCYAApCTBa, BBINAIOIIMXCS JEATENIed OTECYECTBEHHOW M BceoOmen
HCTOPHUH.

Ymemn:

- COOTHOCHTH OOIME WCTOPHUYECKHE TMPOILECChl U OTHENIbHbIE (AKThI, BBISBIATH
CYIIECTBEHHBIE YEPThl HCTOPUYECKHUX TMPOIECCOB, SBIECHUW W COOBITHH; aHaJIU3UPOBATH
COLIMANTbHO-3HAYUMBIE MTPOOJIEMBI;

- ¢opMynHpoBaTh W AapPTyMEHTHPOBAHO OTCTAaMBaTh COOCTBEHHYIO TMO3UIIMIO TIO
pa3IMYHBIM MpoOIeMaM UCTOPHUH.

Braoems:

- TpeICTaBICHUSIMH 00 UCTOPUHU KaK HayKe, €€ MEeCTE B CHCTEMEe TYMaHUTapHOTO
3HAHUS;

- IPEICTABICHUSMU 00 OCHOBHBIX 3Talax B HCTOPUU YEIIOBEUYECTBA U MX XPOHOJIOTHUH;

- KaTEeropuaabHO-IIOHATUWHBIM aIllIapaTOM U3y4aeMOU JUCLUIIIINHBL,
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- HaBbIKaMHU aHAJIN3a UCTOPUYECKUX UCTOYHHUKOB.

3 Kparkoe coaepxxanue JUCUMILIIHHbI.

Monyins 1. Ucropus B cucteMe collMabHO-TYMaHUTAPHBIX HayK. OCHOBBI METOA0JIOT MU
ucropuyeckoit Hayku. OcoO€HHOCTH CTaHOBJIEHUs TOCYAAPCTBEHHOCTH B Poccun.

Mecro ucropunm B cucreMe Hayk. lIpenmer mcropudeckoi Hayku. Ponp Teopuu B
no3Hanuu npouwioro. CymHocTs, GopMbl, QYHKIMH HCTOPHUYECKOro 3HaHMsA. VICTOYHMKHM 1O
OTEYECTBEHHOM HCTOpUH, HX Kiaccupukamus. Hctopus Poccum — HeoTbemsemas dYacTh
BCEMHMPHON UCTOpUH; 001Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKynbTypHbBIE U
COLIMAJILHO-TTOJINTUYECKUE IIPOLECCHI CTAHOBJIEHUSI POCCUMCKON roCyapCcTBEHHOCTH. [IpunsaTue
XPUCTUAHCTBA.

Pycckue 3emum B XII — nauane XVI BB. O0pazoBanue Poccuiickoro rocymapcrsa, ero
uctopuueckoe 3HadeHue. Poccus B cepennne XVI — XVII BB.

Monyns 2. Poccutickas ummnepust B XVIII- nHauane XX B.

Poccuiickoe rocynmapctBo B XVIII Beke — Beke MOACpHM3AaLMU U IPOCBEIICHMUS.
Pedopmbr Iletpa | kak mnepBas MONBITKAa MOJEPHU3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoii ummnepun. OCHOBHBIE HaIlpaBICHUSI «EBPOIEU3ALNN» CTPAHbI.
OBOJIIOLIMS COLMAIBHOM CTPYKTYpbI oO1ecTBa. lanpHeimee pacumpenue rpanul Poccuiickoit
UMIIEPUH.

Poccus B XIX cronerun. IlpombinuienHsiid nepeBopoT B EBpone m Poccuu: obmiee u
ocobenHoe. Baxuelimme ycnoBust nepexona Poccun k MHAyCTpHAIbHOMY OOIIECTBY — PEIICHHE
KPECTbSHCKOTO BOIIpOCa u OrpaHUuYEHUE CaMOJEPIKaBHUs. JlnnrensHOCTD,
HEIOCJIE0BaTeNbHOCTh, LMKJIMYHOCTh Ipolecca OypxkyazHoro pedopmupoBanus. Poib
CyObeKTHBHOro (akropa B mpeojojeHuu orcraBaHus. Pedopmbl XIX Beka, MX 3HAYCHHE.
O61ecTBeHHble ABMKEHUS B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLMATBHO-D)KOHOMUYECKOTO
pazButuss Poccun B Hagame XX Beka. OObeKTHBHAas NOTPEOHOCTb WHAYCTPUATbHON
monepHuzauu Poccun. CooTHomieHwe noauTudeckux cuil B Poccum B Hawae XX Beka.
Hapacranue xkpusuca camoxaepxaBus. IlepBas poccuiickas peBomonus. OOpa3oBaHue
NOJIMTUYECKUX Tnaptuil. l'ocymapcrBeHHas nayma Hadana XX BEKa Kak IIEpBBIA  OIBIT
poccuiickoro napiaamentapusma. CToabIMUHCKas arpapHas pedopma. [lepsast MupoBast BoiiHa 1
yuactue B Hell Poccun. @eBpanbckas peBomouus 1917r. m KopeHHBIE W3MEHEHHS B
MOJIMTUYECKON KU3HU CTPAHBI.

Monyib 3. OT COBETCKOI0 rocyiapcTa kK coppeMeHHon Poccun.

®dopmupoBaHue U CyHIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka m mobena
OxTs6ppCcKOr0 BoOpy:keHHOTrO BoccTanus B Ilerporpane. II Beepoccuiickuii cve3n CoBeToB u
€ro peueHusi. JKOHOMHUYECKas U COlMalibHas MOJIUTUKA OOJIBLIEBUKOB. ['paskjaHCKasi BOMHA U
uHocTpaHHast uHTepBeHuus. Cynpba u 3HadeHue HOIla. VYTBepkineHue ogHONMApTUIHON
noymtrdeckoi cuctembl. Obpazoanne CCCP. [Tonmutrdueckas 60pbp0a B apTHH U TOCYIapCTBE.
CCCP B roas! nepBbIx msaTuwiieTok (konery 20-x rr. — 30-e rr.). opMupoBaHue pexuMa JUIHON
Bractu CTanMHa M KOMAaHJHO-aJMUHUCTPAaTUBHON CHCTEMBbl YIPABIEHUS TOCYIapCTBOM.
Buemnsis monmutuka CCCP B 20-30-e rr. CCCP Bo BTOpoii MupoBoi U Benmkoi
OreuecTBEHHON BOMHE. I3MEeHEHNE COOTHOIIEHHS CHII B MUPE NOCIIE BTOPOW MHUPOBOM BOWMHBI.
Havano «xonopnoii BolHB. TpyaHoctu mnocneBoeHHoro passutusi CCCP. VikecroueHue
MOJIMTUYECKOTO  pEeKMMa W HUAEOoNOorudeckoro  KoHTposis.  [lombiTku  OOHOBIEHUS
«rocyaapctBeHHOro connanuzMa». XX cbe3g KIICC u ocyxnenue kynpra auuHocTy CranuHa.
«OtTenenby B A1yXOBHOH cdepe. DkoHOMHUecKHe pedopMbl cepearHbl 60-X rogoB, MPUUHHBI
UX He3aBepIIeHHOCTH. HapacTaHue KpU3HCHBIX SIBIEHUI B COBETCKOM obmiectBe B 70-e —
cepenuue 80-x rogoB. Buemnss nonutuka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psSaku K
000CTpPEeHHI0 MEXIyHapoAHOH oOctaHoBkH. «llepecTpoiika»: CyIIHOCTb, II€NH, 3a/ayH,
OCHOBHBIE 3Tarbl, pe3yiabTathl. Pacmag CCCP. O6pa3oBanue CHI'.
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CraHoBIIEHHE HOBOM poccHiCKON rocyaapcTtBeHHOCcTH (¢ 1991- mo Hacrosmiee Bpewms).
JlubGepanbHast KOHIEHIUS POCCHUMCKUX pedopM: Tmepexon K pbhIHKY, (GOpMHUpOBaHUE
IpaXXJIaHCKOTO 00IecTBa M MpaBoBOro rocyaapcrsa. «lllokoBas Tepamus» 3KOHOMHUYECKUX
pebopm B Hauvane 90-x TrTomoB. Koucrturymums Poccuiickoit  ®enmeparuu 1993r.
MesxHanoHanbHble OTHOLIeHUs. [lonuTHueckue mapTuu U OOIECTBEHHBIE JBWXEeHHUS Poccun
Ha coBpeMeHHOM »HdTamne. Poccuss Ha myt MmoaepHusauuu. Poccust B cucreme MHPOBOI

YKOHOMHUKH U MEKIYHAPOIHBIX CBSI3EH.
OO61iee KOJIMUECTBO MOYIeH — 3.
4 O0beM y4eOHOM JUCHUINIMHBI
4.1 Ounas ¢popma

Bupl yue6HOM paboTh B 3aueTHEBIX B akanmewm.
eAUHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 4.0 144
KonTaktHas padora (KP): 1,33 48,4
Jlexmu (Jlek) 0,89 32
ITpakTnueckue 3anstus (I113) 0,44 16
CamocrositesbHast padora (CP): 1,67 60
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,28 10
Pedepar / acce 0,56 20
CamocTosATENbHOE U3YYEHUE TUCLMILINHBI 0,83 30
Buja konTpoJisi: 3a4er/3K3aMeH 1,0 IK3aMeH
(35,6)

Bunet yueGHoI paboTh

B 3aueTHBIX

B actponom.

SIMHATIAX gacax
O0mas TpPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonTaktHas padora (KP): 1,33 36,3
Jlexmm (Jlek) 0,89 24
ITpakTnueckue 3anstus (I113) 0,44 12
CamocrositesabHas padora (CP): 1,67 45
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,28 7,50
Pedepar / acce 0,56 15
CaMOCTOSITETbHOE N3YYEHUE TUCIMILIAHBI 0,83 225
Buja xouTpoJisi: 3a4er/a3K3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas ¢popma
Bunst yaeGHoi paboTh B 3aueTHBIX B akanem.
CIMHATIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIHHBI 10 Y4eOHOMY IIAHY 4,0 144
KonraktHas pa6ora (KP): 0,34 12,4
Jlexmm (Jlek) 0,22 8
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,28 10
Pedepat / acce 0,56 20
CamocTosTeTbHOE U3YYEHUE TUCIUILIUHBI 2,58 93
Buja koHTpoJsi: 3a4eT/3K3aMeH 0,24 IK3aMeH
(8,6)
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Bunpl yue6HOM paboTh B 3aueTHbIx B actponom.
eIUHULIAX yacax
O0mas Tpy10eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIaHY 4.0 108
KonTaktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,22 6
[TpakTaeckue 3arstus (I13) 0,11 3
CamocrositesibHas padora (CP): 3,42 92,25
IToaroToBka K KOHTPOJIBHBIM paboTam 0,28 7,50
Pedepar / acce 0,56 15
CaMOCTOSATETbHOE N3YYCHHUE TUCITUTLTMHBI 0,83 69,75
Bujx koHTpoOJIsI: 3a4eT/IK3aMeH 0,24 IK3aMeH
(6,45)

AHHOTanUs padoyeil MporpaMMbl TUCHUILTHHBI
«®u3uueckasi KyJabtypa u cniopt» (b1.5.04)

Ounas ¢popma 00yueHus

1 eab TUCHUIUIMHBI - OBJIAJICHUE METOJOJIOTHEH HAYYHOTO IMO3HAHUS (PU3HUYECKOU
KyJIbTYpPbl M CHOpPTa; CHCTEMOM MPAKTUYECKMX YMEHHUW U HaBBIKOB, OOECHEYMBAIOIINX
COBEPILIEHCTBOBAHHUE MCUXO(PH3NIECKUX CIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH MCIOIB30BAThH
pazHooOpaszHbie (opmbl (HU3MUECKOH KYIbTYpbl, CHOpPTa M TypU3Ma [UIsl COXpaHEHUs U
YKpEIUIEHUSI CBOEro 30pOBbS U 3[0POBbS CBOUX OJM3KUX B IIOBCEJHEBHOM KHU3HU U
npodeccuoHaNbHOM AesITeNbHOCTH; (POPMHUPOBAHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHUS K
du3nveckoil KynbType, (HU3Nn4ecKOMy COBEPIICHCTBOBAHUIO M CAMOBOCIIUTAHHIO, YCTAHOBKA HA
3J10pOBBII 00pa3 )KU3HU.

2 B pesyabrare u3y4YeHHs MCHMIUIMHBI oOydamommiics 10 mporpamme
0akajaBpHaTa qOJIKEH:

Obnadams cnenyronumu o0mekyasTypHbiMU (OK) koMmeTeHIusAMHU:

—  CIOCOOHOCTH K CaMOOpraHu3anuu u camooopaszosanuto (OK-7);

—  CIOCOOHOCTh UCIONB30BaTh METOABI W CPEACTBA (PU3UYECKON KYIBTYpHI JUIs
obecrieueHust TIOTHOLICHHO COIManbHOM U mpodeccronanbHoi AestensHocTr (OK-8).

3name:

—  HAYYHO-TIPAKTHYECKHE OCHOBHI (PM3NYECKON KYIbTYPHI U CIIOPTA;

—  COUHaJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3NUYECKOM KYIbTYPHI U CHOPTA;

—  BIMSHHE O3]JOPOBUTENBHBIX CHCTEM (DU3MUECKOr0 BOCIHMTAHUS Ha YKpEIUICHHE
3/10pOBbs, TPODUIAKTUKY MPOPECCUOHANBHBIX 3a00JIEBaHNN U BPEIHBIX PUBBIYEK;

— CcmocoObl  KOHTPOJST M OLEHKHM  (U3MYECKOTO pa3BUTUS U (PU3HYECKOH
MOJArOTOBJIIEHHOCTH;

— TpaBuiia U CHOCOOBI MJIAHUPOBAHUS UHIMBUIYaTbHBIX 3aHATHH PAa3IUYHON I1eJIeBOM
HAIPaBJIEHHOCTH;

—  HUCTOpHIO (PM3MUECKON KyIbTYypbl M CIOpPTa, UMETh MPEICTABICHHE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOCH CTpaHbl, HO W MHPOBOTO YPOBHS; BaKHEUIIHE
JIOCTYOKCHHS B 00JIaCTH CIIOPTa;

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

Ymemn:

—  caMOCTOATENbHO 3aHUMAThCS (PU3MUECKON KYIbTYPOH U CIOPTOM;

—  OCYILECTBJISATh CAaMOKOHTPOJb 3a COCTOSIHMEM CBOEr0 OpraHu3Ma Hu coOJroaaTh
MpaBuJia TUTUEHBI U TEXHUKU O€30MaCHOCTH;

—  OCYILECTBJIATH TBOPYECKOE COTPYAHMUYECTBO B KOJIJICKTUBHBIX (opmax 3aHATHIA
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¢u3nUecKoil KyIbTypoil U CIIOPTOM.

Braoemw:

— CpeICTBAMHM M METOJAaMH YKPEIUICHUS WHAWBUAYAJILHOTO 370POBBS, (U3NYECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JOJDKHBIM  YpOBHEM  ()M3MYECKOH IMOATOTOBICHHOCTH, HEOOXOAMMBIM  JUIS
Ka4eCTBEHHOT'O YCBOCHHUS MPO(ECCHOHATFHBIX YMEHUN U HaBBIKOB B Ipoliecce 00y4YeHus B By3e,
JUIst oOecriedeHusl TOJIHOIEHHONW COLMaNbHOW M MpOo(ecCHOHANbHON NesSTENbHOCTH IOCIie
OKOHYaHUs y4eOHOTO 3aBEICHUS.

3 Kpartkoe coaep:xanue TUCHUILUIAHBI

Jucuumnuza (Moaynu) 1o «®u3nueckod KyJabType U CIIOPTY» PEalu3yHTCsl B paMKax
6a3oBoi yactu bioka 1 «/lucuummmas! (MO1ysH)» IporpamMMbl OakajiaBpuata B o0beme 72 akaj.
4yacoB WK 54 acTp. 4. (2 3aueTHbIEC EANHUIIBI).

[Iporpamma paccunTana Ha U3y4eHHUE JUCIUILIMHBI B TEYCHHE IBYX CEMECTPOB (IIEPBOTO U
IIECTOTO JJIsi OYHOU (POPMBI; BTOPOTO U LIECTOTrO ISt 3204HOM (POPMBI 00yUICHUSI).
Pa3zpnenbl 1MCHUIIMHBI M BU/IbI 3aHATHH

Mopynb HasBanue monyns Bcero, Yacos
akas. Jlex MII3 |II®PII | KP
gacax
1. [Tpenmer «Pusnueckas KylbTypa u 18 2 6 9 1
cnopt». MUctopus ®KuC
2 OcHOBBI 310pOBOTO 00pa3a KU3HU 18 2 6 9 1
(30X)
3 buonornueckue ocHOBHI pusznueckol| 18 2 6 9 1
KYJIBTYPBI ¥ CIIOPTa
4 [TpodeccuonanbHO-TIpUKIIATHAS 18 2 6 9 1
dbusnyeckas KyJbTypa U CIIOPT
Bcero uacos 72 8 24 36 4
Monyns Ha3anue monyns Bcero, Yacos
acrtp. Jlex MII3 | IIII®IT| KP
qacax
1. [Ipeamer «Pusnueckas KyiabTypa u 13,5 15 45 6,75 0,75
cnopt». Uctopus ®KuC
2 OcHOBBI 310pOBOTO 00pa3a KU3IHU 13,5 15 45 6,75 0,75
(30XK)
3 bronornyeckme OCHOBBI 13,5 15 45 6,75 0,75
(U3HYECKON KYIBTYPHI U CIIOPTA
4 [TpodeccrnonansHO-NPUKIATHAS 13,5 15 45 6,75 0,75
dbusnyeckas KyJIbTypa U CIIOpT
Bcero yacos 54 6 18 27 3

Ka:xknbiii MoayJib porpaMMbl HMeeT CTPYKTYPY:

- JIGKIIUU WJIM TEOPETHUECKUH pa3fen,

- TMPaKTHYECKUH pa3/es, COCTOUT H3: METOIWKO-TipakThueckux 3aHsaTuii (MII3) wu
yueOHO-TPEHUPOBOYHBIX 3aHATHH (MpodeccroHanbHO-TIpUKIaAHas (U3NYecKas MOATOTOBKA,
[I1DIT);

- KoHTposbHBIHN paznen (KP).

Teoperuuecknii pasgesa GopMHUPYET CHUCTEMY HAYUYHO-TIPAKTUUYECKUX U CIICIIHATBHBIX
3HaHWMA, HEOOXOMWMBIX JUIsi TIOHMMAaHUS TPHPOAHBIX M COIHUAIBHBIX  MPOIECCOB
GyHKIIMOHUPOBaHUS (PU3MUECKON KYIbTYphl OOIIECTBA M JUYHOCTH, YMEHHSI UX aJalTUBHOTO
TBOPUYECKOTO  WCIONB30BaHUS JUIS JUYHOCTHOTO H  MPOQPECCHOHATBHOTO  Pa3BUTHS;
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CaMOCOBEPILEHCTBOBAHUS, OPraHU3alllU 3J0POBOTO 00pa3a *KHU3HH NP BBHIIOJHEHUN y4eOHOI,
MpoeCCHOHAIBHON U COIIMOKYJIBTYPHOM JESATEIHHOCTH.

MeTtoauko-npakTHYecKue 3aHATHSA [IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco6oB (opMUpOBaHUS y4EOHBIX, MPO(ECCHOHANBHBIX M KU3HEHHBIX YMEHUN U HaBBIKOB
cpeacTBaMu (PU3NIECKOM KYIbTYpHI U CIIOpTA.

Ha MeToanko-npakTHYeCKUX 3aHIATHUIX YAEIAE€TCS BHUMAHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHOW TPEHUPOBKHU;

- BIMSHUIO (PU3MUECKHUX YIpakHEHUH Ha (QopMHpOBaHUE MPOPECCHOHANBHBIX KauecTB
OyIyLIEro CrnenuagucTa U JMYHOCTH 3aHUMAIOILErocs;

- BO3JICHCTBUIO CPEACTB (PU3NYECKOTO0 BOCHHUTAHHUS HA OCHOBHBIC (PH3HUOJIIOTUYECKUE
CUCTEMBI Y 3BE€HbSI OIIOPHO-ABUIaTEIbHOIO aNllapaTa 3aHUMAIOLIETrOCs;

- BOIIpOCaM IIPOBEICHUSI COPEBHOBAHUI (IIpaBuiia COPEBHOBAHUMN, CUCTEMA PO3BITPHIIICH,
ompezeneHue nodeaureneii, 000pya0BaHNuE M HHBEHTAPH ).

IIpodeccuoHaJIbHO-IPUKIIAHASL TMOATOTOBKA TIPOBOAUTCA C Y4eTOM Oymymiei
po(hecCUOHATIBHOM eSTEIbHOCTH CTYJIEHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upylOTCs Ha  IIUPOKOM  HCIIOJIBb30BAHHUH
TEOPETUYECKUX 3HAHUN KM METOAMYECKMX YMEHHUH, Ha NMPUMEHEHUM Pa3HOOOpPAa3HBIX CPEICTB
busznyecKkoil  KyiabTyphl, CIOPTHBHOW U  NPOPECCHOHANBHO-MIPUKIATHON  (DU3HUECKOi
MOJTOTOBKU CTYJ€HTOB.

Kontpoabnblii pasaen. Kputepuem ycnemHoOCTH OCBOEHHS y4eOHOro marepuania
ABJIIETCS OLIEHKA IIPENOJaBaTeNs, YUYUTBIBAIOIIAS pe2VIApPHOCHb NOCEeWeHUsl 00:A3amenbHblX
VueOHbIX ~ 3aHAmMuUl, 3HAHUW TEOPETHYECKOro pasfieNa MporpaMMbl M BBINOJIHEHUE
YCTAHOBJICHHBIX Ha JAHHBI CEMECTp KOHTPOJIBHBIX TEeCTOB oOmeld ¢usndeckod u
TEOPETHYECKON MOATOTOBKH JUIsl OTACNIBHBIX TPYII Pa3JuyHOW CHOPTUBHOW HAIPaBIECHHOCTH,
BXOJIUT B MPAKTUYECKUE 3AHITHSI.

4 O0beM yueOHOH TUCHHMILINHBI

B B I VI
Bunbl yueOHO# paboThI 3a4eTHBIX | aKaJeM. | CEMECTp | ceMecTp
eIMHUIAX | Yacax
Oo6masi TpyA0eMKOCTh TUCHHUIJIHHBI M0 2,0 12 1,0 3.ex. | 1,0 3.ex.
y4eOHOMY IIAHY 36 yac. | 36 uac.
KonTaktHas padora (KP): 2,0 72 36 36
Jlextuu (Jlek) 0,2 8 4 4
[MpakTrueckue 3anstus (I13) 1,8 64 32 32
Buja koHTpoJIs: 3a4eT / IK3aMeH 3a4er 3a4der 3a4er
B I VI
. B actp.
Bunel yue6HoI paboTh 3QYETHBIX | =~ | CEMECTp | ceMecTp
CIIMHUIIAX
O0mas TpyA0eMKOCTh THCUHMIIJIMHBI 110 2,0 54 1,0 3.ex. | 1,0 3.ex.
yueOHOMY IJIAHY 27 yac. | 27 4ac.
KonrakTHas patora (KP): 2,0 54 27 27
Jlexrn (Jlek) 0,2 6 3 3
[Tpaktuyeckue 3ausatus (I13) 1,8 48 24 24
Bua koHTpoOJs: 3a4eT / IK3aMeH 3ayer 3ayer 3ayer

3aounas popma o0yueHust

1 Hesb AMCUMIVIMHBI: OBJAJEHHE METOJOJIOTHEH HAay4yHOro MO3HaHMA (PU3HUECKON
KyJIbTYpbl M CIOpTa; CHCTEMON NPAaKTHUYECKUX YMEHHUW U HaBBIKOB, OOECIEeUMBAIOIINX
COBEPILIECHCTBOBAHUE MCUXOPHU3NUECKUX CHOCOOHOCTEH; 3HAHHWE HMCTOPUYECKUX, HAYYHBIX H
NeAarornyeckux OCHOB (DU3MYECKOW KyIbTypbl, CIOpTa U 3J0pOBOro oOpa3a KHU3HU;
¢opMHpOBaHHE  MOTHBALMOHHO-IIEHHOCTHOTO  OTHOWIEHHS K  (PU3MUECKOW  KYJIbTYpE,
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(u3nUIecKOMY COBEPIICHCTBOBAHHIO U CAMOBOCITUTAHMIO, YCTAHOBKA Ha 3/I0POBBII 00pa3 )KU3HH.

2 B pe3yabrare H3yYeHHMs [AUCHMIUVIMHBI OOy4YamolIUiicas MO0 MporpaMmme

6aKanaBpnaTa HOJI/KCH:

Obnadams cnenyronumMu o0mekyasTypHbIMU (OK) KoMIeTeHITUAMU

—  CIIOCOOHOCTBIO K CAMOOpIraHu3aluu u camoobpaszoBanuio (OK-7);

—  CHOCOOHOCTBIO HCIIOJIb30BAaTh METOABI U CpelcTBa (PU3NYECKOW KYyJIbTYpBI IS
obecreyeHrs OTHOICHHOM colMaabHOM 1 podeccronanbHoi aestenpaocta (OK-8).
3uamo:

—  HAY4YHO-IIPAaKTHYECKHE OCHOBBI (DU3MUYECKON KyJIbTYpbl U CIOpTa, TypU3Ma H
3JI0pOBOT0 00pasa *KU3HHU,;

—  COLMAaIbHO-OMOJIOTHYECKHE OCHOBBI (PU3MUYECKOU KYIbTYPHI U CIIOPTA,

—  HUCTOPUYECKHE OCHOBHI (PM3UYCCKOU KYJIBTYPHI U CIIOPTA;

—  ucTOpHio (PM3MYECKON KyIbTYphl M CIOPTa, MMETh MPEACTABICHUE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHUSX HE TOJBKO CBOCH CTPaHBI, HO U MUPOBOTO YPOBHSI; BKHCHUIITHE
JOCTUKEHHS B 00JIACTH CIIOPTA;

— cnoptuBHble Tpaauuuu MXTU-PXTY um. JI.1. MenneneeBa, HIOMHUTh O MOJABUTAX
CIIOPTCMEHOB B ToJibl Benukoii oreuecTBeHHON BOWHBI 1941-1945 rr.

Ymemn:

—  TPUMEHSATH MOJYYCHHbIE TEOPETUYECKUE 3HAHUS B TIOBCETHEBHOM, 00pa30BaTEIIbLHOMN
1 1po(heCCUOHATILHOM e TeNbHOCTH;

—  CaMOCTOSITETILHO COBEPIICHCTBOBATh W Pa3BHBATh CBOM KYJIBTYPHBIH YPOBEHb B
o0acT UCTOPUU PUBNICCKOU KYIBTYPHI U CIIOPTA,

—  ONepupoBaTh TEMATUYECKUM TMOHATUHHBIM amnmnapaToM COBPEMEHHOH (u3nueckoi
KYJBTHI M CIIOPTA;

—  BBINIOJIHATH 33JlaHUS, CBSI3aHHBIE C CAaMOCTOATENIBHBIM aHAJU30M U 00pabOTKOM
WH(OPMAIIHY IO U3yIaeMbIM TEMaM.

Braoemy:

— HaBBIKAMH KPUTHUYECKOTO MBIIUICHUS, OOOOIICHUS W aHaidu3a uH(opMaIuu,
MMOCTAaHOBKH 1I€JT U BBIOOpA MyTH €€ JOCTHKEHNS,

—  HCTOJb30BaTh (PU3KYIBTYPHO-03I0POBUTENBHYIO AESATEIBbHOCTh MM YKPEIUICHUS
3JI0POBBS, JOCTHKCHUS KU3HEHHBIX ¥ MPO(ECCHOHATBHBIX TEJICH;

—  Metogamu QuiocodcKoro Mo3HaHUs, HABBIKAMH PEQIICKCHH.

3 Kparkoe conep:kanne JMCIHIIIHHBI

Jucuunnuza (Moaynu) mo «®u3nueckol KyJabType U CIIOPTY» PEalu3yHTCs B paMKax

6a3oBoil yactu broka 1 «/lucuumnmunsl (MogynH)» HporpaMMel OakanaBpuaTa B oObeme 72
aKaJeMHYecKHuX 4acoB / 54 acTp. 4. (2 3a4eTHbIE €IUHULLBI).
[TporpammMa paccunTana Ha W3y4eHUE AUCLUIUIMHBI B TEUEHHE JIBYX CEMECTpPOB (2-T0 u 6-
ro), TMPEAroiaraeT, 4To OOYYArOIIHECs IMOJYJaloT TEOPETHYECKYI0 MOATOTOBKY B 00JIacTH
«Pusnyeckas KyJIbTypa U CIOPT».
Paznenpl AMCHUMIINHBI M BU/IBI 3aHATHIA

Monyis HasBanue monymns Bcero, Yacos
aKaj.4/3.efl. 113 CP 3AY
1. ITpenmer «®Puznueckas KyJibTypa 1 36/13.en. 6 26 4
criopt». CriopT u noasur. Mcropus
CHOPTHUBHBIX OOIIECTB CTPAHBI
2 Cropt BeIctuX noctikeHuit. cropus | 36 /1 3.en. 6 26 4
OnuUMIUNACKUX, MapaTUMINHCKUX,
CHEIUANIbHBIX, AeQIUMIUNCKUX UTP
Bcero yacos 72 12 52 8
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Monayib Haszsanue moyist Bcero, Yacos
acTp.4/3.e. 113 CP 3AY
1. [Ipeamer «Pusndeckas KyiabTypa u 27 /1 3.en. 45 19,5 3
copt». Criopt u moasur. Vcropust
CIIOPTUBHBIX OOIIECTB CTPAHBI

2 Croopr Beiciux aocTrkeHuid. Mcropus | 27 /1 3.ex. 45 19,5 3
OnuMOUNCKUX, TapaTUMITUUCKUX,
CHEIUAIBHBIX, AQINMITUHACKHUX WP

Bcero uacos 54 9 39 6

Ka:knbiii MoayJib porpaMMbl HMeeT CTPYKTYPY:
- MPAKTUYECKUE 3aHATUS (B BUC JICKIIMOHHO-TIPAKTUYECKOU paboThI);
- MpaKTUYECKUH pasnen (JoMallHee 3a/laHue — CaMOCTOsITeNbHAs paboTa CTYACHTOB);
- KoHTpoabHBIN paznen (KP) — 3auer.

Teopernueckuii paszgen Gopmupyer cucreMy HayYHO-IIPAKTHUECKUX U CHEI[UATBbHBIX
3HaHUM, HEOOXOIMMBIX JUIsi TOHMMAHUS HPUPOJHBIX U  COLUMAIBHBIX  IPOLIECCOB
GbyHKIIMOHUPOBaHUS (PU3MUECKON KYIbTYphl OOIIECTBA M JTUYHOCTH, YMEHHS UX aJalTUBHOTO
TBOPYECKOTO  HMCIOJb30BAaHUS JUId  JIMYHOCTHOTO M MPO(PECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEPILIEHCTBOBAHMS, OPTaHU3alUU 3I0POBOTO 00pa3a >KM3HU MPU BBIIIOJHEHUU y4EOHOMH,
po(heCcCHOHATIBHON U COLIMOKYJIBTYPHOM 1€ATEIbHOCTH.

CamocrosiTesibHAs padoTa MpeaycMaTpuBaeT W3y4eHHE OCHOBHBIX METOJIOB U CHOCOOOB
(dopMupoBaHUs Yy4E€OHBIX, NPOPECCUOHAIBHBIX M JKU3HEHHBIX YMEHMH WU HaBBIKOB CpPEICTBAMU
buznyecKoi KyabTYyphl U CIOPTA.

Kontpoabublii pa3gen. KpurepueMm ycIemHOCTH OCBOEHHS Y4eOHOro MaTepualia
ABIIIETCSl OLIEHKA MPEeIojaBaTessi, YYUTHIBAIOUIAs CBOEBPEMEHHOCTh BBIMOIHEHUS JOMAITHUX
3a/laHui, YETKOCTh U  TIOJHOLIEHHOCTb BBIIIOJIHEHUS KOHTPOJBHBIX paboT, 3HaHUU
TEOPETUYECKOI0 pa3zeiia IporpaMMBl

4 O0bemM yueOHOH THCHHMIIINHBI

B B I VI
Bunpt yueOHoI paboThI 3a4ETHBIX | AKaJeM. | CeMeCTp | ceMecTp
CIMHUIIAX | Yacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI M0 2,0 72 1,0 3.ea. | 1,0 3.ex.
Y4eOHOMY IIAHY 36 yac. | 36 uac.
Konrakthas padora (KP): 1,78 72 36 36
[Tpaktnyeckue 3anstus (I1P) 0,34 12 6 6
CamocrositeabHas padora (CP): 1,44 52 26 26
3aver 3auer
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,22 8 @) (@)
B B I VI
Bupl yueGHOI paboThI 3a4E€THBIX | ACTPOHOM. | CEMECTp | CEMECTpP
eIMHUIAX | 4Yacax
Oo0masi TpyA0eMKOCTh TUCIHUIJIMHBI 10 2,0 54 1,0 3.ea. | 1,0 3.ex.
yuyeOHOMY IJIAHY 27 gyac. | 27 yac.
Konrakthas pa6ora (KP): 1,78 54 27 27
[Tpaktnyeckue 3anstus (I1P) 0,34 9 4,5 4,5
CamocrositeabHas padora (CP): 1,44 39 19,5 19,5
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,22 3auer 3aser | 3auer
’ (6) (©) (©)
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AHHOTanuaA padoyeil NPOrpaMMspl JUCHHILIMHBI

«Maremaruka» (b1.5.05)

1 Ieabo JMCHUIVIMHBI - (OPMUPOBAHHUE y CTYACHTOB CUCTEMbl OCHOBHBIX IOHSTHH,
UCIOJB3YEMBIX JUISI IOCTPOCHHS BAXKHEMIIMX MaTEMaTHMYECKUX MOJAENeH, U yMEHHs
MCII0JIb30BaTh MaTEMATUYECKUE METOBI I OIIMCAHUS Pa3IMYHBIX ITPOLECCOB.

2 B pe3yabtare wu3y4eHusi JAUCHUIVIMHBI O00y4yaloImiics 10 Nporpamme
0akajiaBpuaTa J0JIKeH:

Obnadamy crienyronmmu odrenpodeccuonaibabiMu  kKoMrieTeHmusMu (OITK):

- CIOCOOHOCTBIO  MCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYUYHbBIX
JUCLUIUIMH B TNPO(ECCHOHANBHOM JESITEeIbHOCTH, IPUMEHSTh METOAbl MaTeMaTH4YeCKOro
aHaJM3a U MOJICIIMPOBAHUS, TEOPETHYECKOTO U dKCIIepuMeHTaIbHOro uccaenosanus (OI1K-2).

3namo:

- OCHOBBl  Ju((HepeHIHnaIbHOTO U MHTETPATbHOTO MCUUCIeHUs, AuddepeHnnanbHbIx
YpaBHEHU;

- MaTeMaTUYECKUE TEOPUH U METO/bI, JIEKAIIUE B OCHOBE MOCTPOEHUSI MaTEMaTHUYECKUX
MOJCIEH;

- OCHOBBI IPUMEHEHUS] MATEMAaTUYECKUX MOJIENIEN U METO/I0B.

Ymemn:

- BBIOMpATh MaTEMATUYECKHE METO/BI, IPUTOIHBIC TSl pEIICHHs] KOHKPETHOM 3a/1a9u;

- HCII0JIb30BaTh MaTEMAaTUYECKUE TTOHIATHS, METOIBI M MOJIENH JIJIsl ONIMCAHUsS Pa3IMYHbIX
IIPOLIECCOB;

- BBIABIITb MAaT€MAaTUYECKUE 3aKOHOMEPHOCTH, JIEKAIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCIIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKH JaHHBIX;

- IPUMEHSTh MaTeMaTHYECKHE 3HAHUSI Ha MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (pyHJaMEHTAJIbHbIX MAaTeMaTUYECKUX TEOPUIH W HaBbIKAMM HCIOJIBb30BaHUS
MaTEMaTHYECKOTO annapara;

- METOJaMH CTaTUCTUYEeCKOW 00paboTKK MH(pOpMaIUK.

3 Kparkoe cogepixanue THCHMIIHMHBI

1 cemectp

1.BBenenue.

[Ipeamer u metonbl matemaTuku. OmnucaHWe OCHOBHBIX pasnenioB Kypca. [IpaBwia u
TpeOOBaHUs MPHU U3YUEHUH Kypca.

2. DneMeHTHI areopsl.

YucnoBsle MHOXeCTBa, KOMIUIEKCHble uyucna. Omnpenenurenu I m Il mopsaxos.
BexTophl: OCHOBHBIE MOHATHUS, CKAJSIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
AHanuTHueckas reoMeTpHs: IpsiMasi Ha IIockoctd, Kpusble Il mopsaka. Matpuusl: aeiicTBus
HaJ MaTpUllaMH, MPUBEJEHUE K CTyleH4YaTtoMy BUy U Buay ['aycca. Panr marpunsl. ObpaTHast
marpuiia. Teopema Kponekepa-Kanennu. Pemienune cucteM JHMHEHHBIX —anreOpanyecKux
ypaBHeHU. CoOCTBEHHbIE ynciia U BeKTOpbl. KBagpaTuuHbie GOpPMBIL.

3. ®ynxnus oxHoit nepemenHoil. [Ipenen ¢pynkunu. HempepslBHOCTE GyHKIINY.

Oyukuusa. CrnocoObl 3ananus ¢ynkuuu. Ilpenen ¢ynkuum B Touke. OZHOCTOPOHHHE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeuHO Masble 1 GeCKOHeUHO Ooblne (QyHKIUH,
WX CBOWCTBAa W B3auMHas cBs3b. CBoiicTBa mnpenenoB. [lepBblidi MU BTOpOW 3aMeyaTesibHbIC
npenensl. HempepblBHOCTE (QYHKIIMM B TOYKE M Ha mpomexyrke. CBolcTBa (yHKIMH,
HENpPEepBIBHBIX Ha oTpe3kax. ToUYKM pa3pbiBa GYHKIMH U UX KJIacCU(PUKALINS.

4. MuddepennnanbHoe ucuncieHue GyHKIUN OAHOM epeMeHHOM.

[TpousBogHas (YHKIMHM, €€ TeOMEeTpUYEecKHil M MexaHuueckuid cmbica. [IpaBuia
muddepennmpoBanus. Tabmuua OCHOBHBIX Mpou3BoAHBIX. Juddepenunan ¢yakumn, ero
OPUMEHEHU K MNpUOIMKEHHBIM  BblUMCIEHUSAM. HBapmaHTHOCTE  (OpPMBI  IIEpPBOrO
mupdepennmana. [lpouwsBomnas cinoxHOW QyHkuun. JuddepeHunpyeMocts (QyHKIUU:
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OlpeNieieHue, TEeOpeMbl O CBS3U JUPPEPEeHIMPYEMOCTH C  HENPEPHIBHOCTBIO U C
CYIIECTBOBaHHEM MPOU3BOIHOM. OCHOBHBIE TeopeMbl AU dhepeHIaTbHOr0 ueuncinenus: Poms,
Jlarpamka, Komm. IlpaBuno Jlonmurans (packpeiTue HeomnpeneneHHocren). IlpousBoanbie
BBICIIUX MOPsAKOB. JIOKanbHBINA SKCcTpeMyM QyHKIMH. HeoOxoauMble U 1OCTATOYHBIE YCIOBHS
skcTpemyMa. IIpaBuno uccienoBanus (yHKIMHM Ha MOHOTOHHOCTb M IKCTpeMyM. [Ipu3Haku
BBIMYKJIOCTU U BOrHYTOCTH (hyHKIMU. Touku nepernda. Heo6xoaumoe 1 JOCTaTOYHOE YCIOBHS
nepern6a. AcuMNTOTH (YHKIHMH, WX BHIBl M CIOCOOBI HaxoxaeHus. OOmas cxema
uccienoBanus PyHKIUNA, TOCTPOEHUE X I'padUKOB.

5. MHTerpanpHoe ucuncieHue pyHKIHH OHON EPEMEHHOM.

[TepBooOpasnast ¢yHkums. HeompeneneHHbId HWHTETpal M €ro cBoicTBa. Tabmiuia
OCHOBHBIX HHTETpaJIOB. MeToAbl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE,
WHTErPUPOBAHUE T0JICTAHOBKOM, HHTEIPUPOBAHUE I10 YacTsAM. MIHTerpupoBanue pauroHaIbHbIX
npobeit. MHTEerpupoBaHue HEKOTOPHIX HPPALMOHAIBHBIX W TPUTOHOMETPUUYECKUX (QYHKITUIL.
OnpenieieHHbIM UHTETpall, €ro TeOMEeTpUYECKUl cMbIcia. CBOMCTBA OMpPEAEICHHOI0 MHTErpasa.
®opmyna Herorona-JleitOnuma. Teopema o cpeaHeM 3HAYCHUH. 3aMeHa TIEPEMEHHOM U
WHTETPUPOBAHUE IO 4YaCTAM B ONpeleiaeHHOM wuHTerpane. [lpunokeHust omnpenereHHOro
MHTETpaia K BBIUMCICHUIO TUIOMaAeH miuockux ¢uryp. IloHsTHe HECOOCTBEHHBIX HMHTETPAJIOB:
ONpeJIeJIeHUs, CBOMCTBA, METO/1bl BEIUUCIICHUS.

2 cemecTp

1. Juddepenimansioe ucuucnenne (GpyHKIMHA HECKOIBKHX MEPEMEHHBIX. DJIEMEHThI TEOPHU
TOJIS.

OyHKIMH ABYX M OoJiee MEpPEeMEHHBIX: OMpeleleHue, 00IacTh ompeaeneHus, o0IacTb
U3MEHEHHS, T€OMETpHUYECKas HWHTepIperanusi, JTuHuM ypoBHA. [Ipenen ¢yHkumm B TOUKe.
YactHble mpou3BOAHbIE (HAa mpuMepe (QYHKIMHU JBYX nepeMeHHbIX). [duddepenunpyemMoctsb
(GYHKIIMM HECKOJIBKUX IMepeMeHHbIX. JlocTaTounsie ycnosus muddepenmupyemoctu. [lonHas
npousBogHas. [IpousBonnas crnoxnont ¢ynkuuu. [lomuenii guddepenuunan. MHBapHaHTHOCTD
nonHoro  auddepeHnuana.  AHAIMUTHUYECKHH  Tpu3Hak  moigHoro  auddepennmana.
Juddepenurpoanue (QyHKIUMM OAHOM W JABYX NEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
NPOU3BOJHBIE M TOJIHBIE AU(QepeHnransl BBICHIMX MOpsSAKOB. Teopema 0 paBeHCTBE
CMELIaHHbIX MPOU3BOAHBIX (11 (YHKIMM JBYX TIepeMeHHBIX). JIOKalabHbIE SKCTPEMYMBbI
(GYHKIIMM JBYX NEPEMEHHBIX: HEOOXOAMMOE M JIOCTaTOUYHOE YCIIOBHUSI IKCTpeMyMa. Y CIOBHBIM
IKCTpeMyM (MeTon MHoXkuTenel Jlarpanxka). HanOonblee 1 HauMeHblee 3HaueHUe QYHKIUHU B
3aMKHYTOM oOnactu. OcHOBHBIE MOHATUS Teopuu mousd. CkanspHoe none. IloBepxHocTu u
auHUM ypoBHs. IIpom3BogHas 1o HampaBileHUIO. ['pagueHT CKaJspHOro MOJsl U €ro CBOWCTBA.
Bekropnoe none. uBeprenius nossi. Porop nosns. CBsi3b MEXAy TPAIUEHTOM U TTPOU3BOJIHON
10 HaIIPaBJICHUIO.

2. KpaTtHbie unTerpaisl. /[BoitHON nHTErpai: onpeaeneHue, reOMeTpUUeCKU CMBICH,
cBOiCTBa. Bpruncienue 1BOMHOrO MHTErpaia B IEKapTOBOM U MOJISIPHOM cucTeEMax KOOpAUHAT
Wurerpan [lyaccona. TpoitHOM HHTErpall: ONPEAEIIEHHE, TEOMETPUUECKHUM CMBICT, CBOMCTBA.
Brrunciienue tpoitHoro nHrerpana. [IpunoxxeHus 1BOMHOTO U TPOMHOTO MHTETPAJIOB.

3. KpuBosmHElHHbBIE M TOBEPXHOCTHBIE NHTETPAJIBI.

KpuBosMHENHBIM MHTErpaja MO0 KOOpAMHATAaM: OIPENEICHHE, CBOWCTBA, BBIYMCIICHUE.
Pa6ora B cunoBom none. @opmyna ['puna. KpuBonuHeliHble HHTErpaibl, HE 3aBUCAIIUE OT ITYTH
uHTerpupoBanus. [loteHnuanbHas QyHKIMS, MOTeHIMaNbHOE nosie. [ToHsATHEe MOBEPXHOCTHOTO
uHrerpana. [loTok BekTopa yepe3 moBepXxHOCThb. Teopema ['aycca-Octporpaackoro. @opmyia
Crokca.

3 cemecTtp

1. Juddepennnanbable ypaBHEHHS IEPBOTO HOPSIIKA.

Juddepenunansuple ypaBHEHUS: TOPSAAOK, pELIEHHE, TeopeMa CYIIECTBOBAHUSA U
€AMHCTBEHHOCTH peleHus. 3amada Komm. YpaBHEHHs ¢ pa3fessiolMMUCS MEPEMEHHBIMU.
Onunoponnsie auddepeHnnansubie ypaBHeHUsA. JIuHeHbIe muddepeHmanbHble ypaBHEHUS
NIEPBOTO MOPSAIKA. Y PaBHEHUS B MOJNHBIX Tuddepeniuanax. HTerpupyronuii MHOKUTEb.
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2. Juddepenunanbabie ypaBHEHHS BTOPOTO U N-TO MOPSAKA.

Juddepennnansable ypaBHEHUS BTOPOTO MOPSJIKA, JOMYCKAIOLIUE TOHKEHUE TOPSAKA.
Jluneitapie quddepeHnraibHbie YpaBHeHUs BTOporo nopsaka. CpoiicTBa pemeHui. JInneliHas
He3aBUCUMOCTh PyHKIuH. Onpenenutens Bporckoro. CTpykrypa 001ero pemeHus JuHEHHOTO
muddepeHaIbHbple  ypaBHEHUS BTOPOTrO mopsaka. PyHAaMeHTalbHas CUCTEMa pEIIeHU.
Jluneitnble ogHOpoIHBIE AU(epeHnaIbHble YpaBHEHUSI BTOPOTO MOPAIKA C MOCTOSHHBIMU
Kod(duumeHTamMu: nocrpoeHue odmero pemenus. Meron Ditnepa. JInHelHble HEOTHOPOTHBIE
muddepeHIanbHbIe YpaBHEHHsI BTOPOTO MOPSIIKA ¢ MOCTOSHHBIMEU Kodpduimenramu. Ob61ee u
YaCcTHOE PELICHHUs] HEOHOPOIHBIX ypaBHeHUH. JInuneitnbie nuddepennnanbupie ypaBHEeHHs N-TO
MOpsJIKA: CBOICTBA pEIICHU, TEOpEeMbl O CTPYKType OOIIEro peuieHusi, METOJ Bapualuu
nocTosHHbIX. JluHelnsle auddepeHunanbupie ypaBHEHHS N-TO TMOPSAKA € MOCTOSHHBIMU
KoaddumeHTaMu. AJTOPUTM ITOCTPOCHHUSI OOILETr0 pEeLICHHUS.

3. Cucremsl nuddepeHmanbHbpIX ypaBHeHUH. Cuctemsl auddepeHnnanbHbIX
YpaBHEHUU TEPBOr0 MOpsAKa: OOIIMEe MOHSITHS, TE€OpeMa CYIIECTBOBAHUS M €IMHCTBEHHOCTU
obmiero pemienus. Cuctembl TUHEHHBIX AuddepeHInanbHbIX ypaBHEHUH NEPBOTO MOPSIKA:
WHTETPUPOBAHUE METOAOM UCKItoYeHHs. CucTeMbl TUHEHHBIX TuddepeHInanbHbIX ypaBHEHUI
IIEPBOr0 MOpSAJKA: CBOMCTBA pELIEHUH, TEOPEMbl O CTPYKType OOLIEro pelieHUs, METOJ
BapHallMl  MOCTOSHHBIX.  CHCTeMbl  JMHEHHBIX  OJHOPOAHBIX W HEOAHOPOIHBIX
mudQepeHaIbHbBIX YPAaBHEHHA € TOCTOSHHBIMH KO3(QQHUIHMEHTaAMH. ODJIEMEHTHl TEOpHUHU
YCTOHYMBOCTU. METOABI YUCICHHOTO pemieHust Au(depeHInaaIbHbIX YPaBHEHHH.

4. UmncnoBbie U GyHKIMOHATBHBIE PSIIBI.

YucnoBble psAIbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOMSIIUXCS PSAOB, HEOOXOAMMBIN
IIPU3HAK CXOAMMOCTH. ['apmonuueckuit psaxn. Paawr [lupuxne. IIpu3zHaku cpaBHEHHs PSIOB C
MOJIOKUTENbHBIMU uieHaMu. [IpusHak Jlamambepa. VHTerpanbHblii U paJMKalbHBIA MPU3HAKU
Komu. 3nakodepenyromuecs psiapl: npuszHak JleiiOHuia. 3HaKONEpEMEHHBIE PSJIbl: TOHSATHUS
aOCONIOTHOW M YCJIOBHOM CXOAMMOCTH, TNpU3HAK aOCOJIOTHOW CXOIMMOCTH, CBOMCTBA
a0COJIIOTHO U YCIOBHO CXOMSIIIUXCS PSAJIOB.

@DyHKIIMOHANBHBIE Ps/Ibl: OCHOBHBIE MOHATHS, 0071acTh cX0AUMOCTU. CTEeNeHHBIE PSIIbL:
pamuyc, WHTEepBas, 00yiacTh cxomaumocTH. CBOMCTBAa CTEMEHHBIX psAoB. Psaer Teitmopa u
Makopena: CcBOHCTBa, YyCIOBHE CXOJUMOCTH psiia K HCXOAHOM (YHKIMH, OCHOBHBIE
paznoxeHusi. Paznoxxenue ¢yHkuuu B psn MakiopeHa ¢ NOMOIIbIO OCHOBHBIX Pa3IOKEHUH.
['maBHOe 3HaueHue QyHKUMU. OKBUBalIeHTHble ¢GyHKuMU. [lpumenenue psano Teitnopa u
MakJsopeHa /1j1s1 BBIYMCIICHUS [TPEIETIOB.

5. 3axmouenue. Mcnonb3zoBaHre MaTeMaTHYECKUX METOJOB B IPAKTUYECKOU
JeSITEIbHOCTH.

4 O0beM yueOHOI TUCHUITHHBI

4.1 Ounas ¢opma

Bunsl yaeOHOM paboTh B 3agerHbIX B akanem.
SIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IVIAHY 15,0 540
KonrTaktHas padora (KP): 5,36 193
Jlexruu (JIek) 2,67 96
[Tpaktuueckue 3anstus (I13) 2,67 96
CamocrositeanHas pa6ora (CP) 7,66 275,8
3a4eT,IK3aMeH
Buja koHTpoJsi: 3a4er / 3K3aMeH 2,0
(71,2)
B ToM umciie o cemecTpam:
1 cemecTp
O01asi TPYA0eMKOCTH B ceMecTpe 5,0 180
KonrakTHas padora (KP): 1,78 64,4
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3arstus (I13) 0,89 32
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IIpooonsicenue mabauyvl

Bunsl yaeOHOM paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
CamocrositensHas padora (CP): 2,22 80
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 dsaven
(35,6)
2 ceMecTp
O01as TPy10€eMKOCTh B ceMecTpe 4,0 144
KonraktHas pa6ora (KP): 1,78 64,2
Jlexumm (Jlek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,22 79,8
Bui koHTpOJIsI: 3a4eT / IK3aMeH 3a4yer
3 cemecTp
Oo0mas TPy10eMKOCTh B CEMeCTpe 6,0 216
Konrakthas pa6ora (KP): 1,78 64,4
Jlexmum (Jlek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesbHasi padora (CP) 3,22 116
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 sk3ameH(35,6)
Buzsl yaeOHOM paboThI B 3auetHpix | B actponom.
eIMHUIIAX qacax
O01as TPyA10eMKOCTh JUCHUILIHHBI N0 Y4€0HOMY IJIAHY 15,0 405
Konrakthas pa6ora (KP): 5,34 144,75
Jlexmm (Jlek) 2,67 72
ITpakTueckue 3anstus (I113) 2,67 72
CamocrositenbHas padora (CP) 7,66 206,8
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 dsaMen
(53,4)
B Tom yuciie mo cemecTpam:
1 cemecTp
Bunsl yaeOHOM paboThI B 3agyernbix | B acTtpoHOM.
SIMHAIIAX qacax
O01mas TPy10eMKOCTh B ceMecTpe 5,0 135
KonTaktHas padora (KP): 1,78 48,3
Jlexmm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 23
CamocrositesnbHas padora (CP) 2,22 60
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 draamen
(26,7)
2 cemecTp
O01asi TPYA0EMKOCTH B ceMecTpe 4.0 108
KonrakTHas padora (KP): 1,78 48,15
Jlexruu (JIek) 0,89 24
[Tpaktuaeckue 3arstus (I13) 0,89 24
CamocrositesnbHas padora (CP) 2,22 59,85
Buj koHTpoOJIS: 3a4eT / IK3aMeH 3auer
3 cemecTp
Oo6mas Tpy10eMKOCTh B CeMecTpe 6,0 162
KonTaktHas padora (KP): 1,78 48,3
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[Tpogomxenne TabIUIIbI

Bunsl yaeOHOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
Jlexiuu (JIek) 0,89 24
[Tpaxtuueckue 3ansatus (I113) 0,89 24
CamocrositesbHas padora (CP) 3,22 87
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3AMEH
(26,7)
4.2 3aounas gopma
Buzsl yaeOHOM paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 15,0 540
KonraktHas pa6ora (KP): 1,36 490
Jlexruu (JIek) 0,66 24
[Tpaktueckue 3anstus (I13) 0,66 24
CamocrositeanHas pa6ora (CP) 13,06 470
3ayer
Bujx KOHTpoOJIsA: 3a4eT / IK3aMeH 0,58 (3,8),5x3amen
(17,2)
B Tom yunciie mo cemecTpam:
1 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 5,0 180
KonTaktHas padora (KP): 0,46 16,4
Jlexmm (Jlek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositesbHas padora (CP): 4,30 155
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 0,24 31((38aga)eﬂ
2 cemecTp
O0mas TPyA0eMKOCTb B ceMecTpe 4,0 144
Konrakthas padora (KP): 0,45 16,2
Jlexruu (JIek) 0,22 8
[Tpaktiueckue 3anstus (I13) 0,22 8
CamocrositenbHas padora (CP) 3,44 124
Buja koHTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (3,8)
3 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 6,0 216
Konrakthas pa6ora (KP): 0,46 16,4
Jlexruu (JIek) 0,22 8
[Tpaktaeckue 3arstus (I13) 0,22 8
CamocrositesnbHas padora (CP) 5,30 191
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 sk3amMeH(8,6)
Buner yue6HOM paboThI B 3auetnsix | B acTtpoHOM.
eIMHUIIAX qacax
O01as TPyA10eMKOCTh THCHUIIHHBI 110 Y4eOHOMY IJIAHY 15,0 405
Konrakthas pa6ora (KP): 1,36 36,75
Jlexmm (Jlek) 0,66 18
[Tpaxtuueckue 3ausatus (I113) 0,66 18
CamocrtositesbHas padora (CP) 13,06 352,5
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IIpooonsicenue mabauyvl

Bunsl yaeOHOM paboThI B 3auetHpix | B actpoHoMm.
eIMHUIIAX qacax
3a4er (2,85)
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 0,58 IK3aMeH
(12,9)

B ToMm unciie no cemecTpam:

1 cemecTp

Bunbr yueOHOM paboThI B 3auernbix | B actpoHoM.
SAMHUIIAX Jacax

O0mas TPy10eMKOCTh B ceMecTpe 5,0 135
KonraktHas pa6ora (KP): 0,46 12,3
Jlexruu (JIek) 0,22 6
[Tpaktueckue 3anstus (113) 0,22 6
CamocrositeanHas pa6ora (CP) 4,30 116,25

Bua xonTpoJs: 3auer / 3K3aMeH 0,24 3'?;?41\;]{

2 ceMecTp

Oo0mas TPy10eMKOCTh B CEMeCTpe 4,0 108
Konrakthas pa6ora (KP): 0,45 12,15
Jlexmu (Jlek) 0,22 6
[Tpaktuyeckue 3ansatus (I13) 0,22 6
CamocrositesbHasi padora (CP) 3,44 93

Buja koHTpoJisi: 3a4er / IK3aMeH 0,11 3adert (2,85)

3 cemecTp

O01mas Tpy10eMKOCTh B ceMecTpe 6,0 162
KonTaktHas padora (KP): 0,46 12,3
Jlexmm (Jlek) 0,22 6
[MpakTrueckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 5,30 143,25

Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 31;;?41\;;}[

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI

«Aupopmaruka» (b1.5.06)

1 Hear aucHumIuHbI — TpUOOpeTeHne 0a30BBIX 3HAHUW O COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHIX, a TaKKe YMEHMH W NPAKTUYECKUX HaBBIKOB B 00JacTé
MH(OPMATUKH, HUCMOJIb3YEMbIX IPH PEHICHUH HAy4YHBIX M MPAKTUYECKHX BBIUYUCIUTEIBHBIX
3a/1a4 CTy/IEHTaMU BCEX CIIELUATbHOCTEN.

2 B pe3yabrare u3ydYeHMs AMCUMIUIMHBI oOyyamuuiics MmO Mnporpamme
0akajaBpHUaTa q0JIKEH:

Obnaoams cnenyrommmu odmenpodeccnoHanbHbIME KoMiteTeHIusiMu (OT1K):

- CIOCOOHOCTBIO pellaTh CTaHAAPTHBIE 3a7ayd MPO(ECcCCHOHATBLHOU JeATeNbHOCTH Ha
OCHOBe HH(OpMaIMOHHON 1 OubnHuorpaduyeckoi KyabTyphl C IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTUM M C YYEeTOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHON
6e3omnacHoctu (OITK-1).

3nams.

- CBOMCTBa MH(OPMAIIIH, CITOCOOBI €€ XpaHEeHUs U 00pabOTKH;

- CTPYKTYPY, IPUHILIUIIBI pa0OTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOIIOJIOTUIO M apXUTEKTYPY BBIYMCIMTEIbHBIX CETEH;

- IPUHLIMIIBI a/IpECALIMU [10JIb30BATENEH, KOMIIBIOTEPOB M PECYPCOB B ceTu MHTepHET;
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- pa3nuyath U pacmudpoBsiBath [P — agpec, ToMeHHOE UMsI KOMITBIOTEPA;

- @ TaKKe BJIAJCTb HABBIKAMHU CaMOCTOSTENBHOIO PEUICHMs 3aJa4 Ha KOMIIBIOTEpE,
BKJTIOYAIOIIME TOCTAHOBKY 33a4H, pa3pabOTKy aIropuT™Ma U OLEHKY ero 3¢ ()eKTHBHOCTH;

- CTPYKTYPY, IPUHLHUIIBI PA0OTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THIIbI aJITOPUTMOB, SI3BIKHM IIPOTPAMMUPOBAHUS;

- CTaHJapTHBIE IPOrpaMMHBbIE 00ecTIedeHUsl CBOEH POPEeCCHOHATBHON 1eATEIbHOCTH;

- JITOPUTMBI PELICHUs] HEJIMHEUHBIX YPABHEHUN;

- aJITOPUTMBI OJHOMEPHON ONTHUMHU3ALINH.

Ymemn:

- IUCaTh U OTJIAXUBATh IporpaMMel Ha VBA 110 pa3paboTaHHBIM aaropuTMaM;

- IPUMEHSATh METOJIbI MATEMAaTUYECKOM CTATUCTUKHU JUIsl PEIIEHUsT KOHKPETHBIX 3a/1a4;

- HCIOJIb30BaTh MAKeThl MPUKIAIAHBIX IPOrpaMM HpU JalbHEHIIeM OOy4eHUH U
IIPAKTUYECKOU NEATEIbHOCTH.

Bnademy:

- HaBBIKAMM CaMOCTOATEJIBHOIO PpELICHUs 3aJa4 Ha KOMIIBIOTEpE, BKIIIOYAKOLIUE
IIOCTAaHOBKY 3a/laud, pa3pabOTKy alroputMa M OLEHKY ero 3((eKTHUBHOCTH MeToaaMu
MaTeMaTHYECKOW CTATUCTUKH JIJIsl 00pabOTKH SKCIIEPUMEHTA;

- METOJIaMU PeaIM3allii AJITOPUTMOB Ha KOMIIBIOTEPAX.

3. Kpatkoe cogep:kanue TuCUMIIUHBI:

3.1. ApXHUTEKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

Hcropust pa3BUTHS BBIYMCIMTEIBHON TEXHUKHU U IIEPCOHANIBHBIX KOMIIBIOTEPOB. KpaTkas
UCTOpUS PpA3BUTUS BBIYUCIUTEIBHOW TEXHMKM M IHepcoHanbHbIX KommbioTepos (IIK).
Boeruncnurensnas mammaa @®on-Heiimana w mammHa Teiopunra. Paspaborku HopOepra
Bunepa.

Apxurekrypa IIK, annaparnbeie cpenctBa [IK. Mcnonbs3zyemble cucTeMbl CUMCIEHMUS,
3JIeMEeHThl MaremaTuuyeckod Joruku. OOmee npeacraBieHue o IIK M uX BO3MOXKHOCTSX.
O®ynkuuoHanbHass cxema [IK, MaructpansHO-MonmynbHbIl mnpuHuun nocrpoenus 1K
Amnmnaparssle cpenactsa [1K: mukponpoueccop, onepaTuBHas U K3II MaMsATh, BHEIIHSS MaMATh,
IIMHBI aJpeca, KOMaHA W JAaHHBIX, TAaKTOBBbIM reHeparop. [IpMHIUN OTKPBITON apXHUTEKTYpHI:
CUCTEMHasl 1IMHa, pa3psaaHocTs. [lepudepuitnsie ycrpoiictsa I1K: kiaBuarypa, Mblliib, MOHUTOD,
npunTep U ap. OcoOEHHOCTH MpEeACTaBICHUs JaHHBIX Ha MalIMHHOM ypoBHe. IIpenmymiectBa
nu(ppoBOro mnpeAcTaBieHuss HH(OpPMALMKU Tepea aHaJOTOBBIM IPEICTaBICHUEM: BBICOKOE
Ka4ecTBO 3alMCH M OTOOpaxkeHHs HMHGOpMAIMM, MPOCTOTa W HAAEKHOCTh AYOIMpPOBAHUSA
(xomupoBanusi) uHGopMau 0e3 moTepu KadecTBAa. CHCTEMBbI CUUCICHUS (IeCATUYHAS,
JIBOMYHAs, BOCBMEpHUYHAs, LIECTHAALATEpUYHAs), MpaBWila IepeBoJa M3 OIHON CUCTEMBI B
JIpYryro. OJeMEHThl MaTeMaTHYeCKON JIOTMKHU: MOHSTHS (OpPMAIbHON JIOTMKH, OCHOBHBIE
JIOTHYEeCKHUe omnepanuu U GopMyIisl, JJorndeckre ocHOBbI paboTsl I1K.

KoMmnbroTepHble CETH: TOMOJOTMU CETEH, MX XapakTepucTHKU. KommbroTepHas ceTb —
COBOKYITHOCTh KOMIIBIOTEPOB M PA3JIMUYHBIX YCTPOMCTB, 0O€CIeYMBAIOMUX HH(OPMAIIMOHHBIN
oOMeH MeXIy KOMIBIOTepaMH B CETH 0€3 HCHOJIb30BaHUS KaKUX-THOO MPOMEKYTOUHBIX
HocuTeneil nHpopmanuu. Tomonoruu cereil: 3Be3/Hasi, MIMHHAS, KonbleBas. CeTu 3aKpbITOro
THIIA: JIOKAJbHBIE U PACIpPENENICHHbIE CETH, KOPIIOPATUBHBIE ceTh. [IporpaMmMHO-TEXHHYECKOE
oOecrieyeHue: ajanTep, KOTOPBIH YIpaBiseTcs CHElUaJbHOM MpOrpaMMoi  JIpaiBepoMm;
ONEpPALMOHHAs CHCTEMa, YIPaBIAOMAs KOMIBIOTEPOM, NPEIOCTABISIOIIAM  PECYPCHI;
IPOTOKOJIBI — 0COOBIE SI3BIKH, HA KOTOPBIX OOMEHHBAIOTCS MH(POPMALMEH KOMITBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'moGansHbie cetu pasmuynoro macimtaba (WAN —WideAreaNet, MS
Network u Internet). BosmoxHoctn cetu WuTepHer. OnekTpoHHas moura. Jloctym k
nHpopManmoHHbIM pecypcaMm. Cucrtema TenekoHpepeHIuid. Aapecanusi ¥ MPOTOKOJBI B
WNurepHer.

MynbTuMena — AManoroBasi KOMIbIOTEPHAsl CUCTEMa, 00ECIIEUNBAIOIIAs CUHTE3 TEKCTa,
rpaduKy, 3ByKa, pe4d M BUACO. YCTPOHCTBA MyJbTUMeAHa. TpeOoBaHUS K MYJIbTHUMEIHHHBIM
CpencTBaM KOMIThIOTEPOB. PacmmpeHHbie BO3MOKHOCTH 00pabOTKH, peoOpa3oBaHus, CHHTE3a
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uHpopManuu (KOMIbIOTEpHast aHUMalus, Moau(UKaus U300paKeHU, TpeXMepHas rpaduka).
MynbsTuMenuiinple nporpamMmbl. IIporpamMMmbl pegakTHpOBaHUS, MOHTaka 3ByKa M BHJEO.
Buneo-penakropsl, Moxynu crietdGGEeKToB, MOHTaXKHBIE CTYAMU. DJIEKTPOHHBIC MPE3CHTAIUU
(ocHoBHBIE BO3MOXHOCTH MS PowerPoint), sTambl co3gaHusi Tpe3eHTalldl, CTPYKTypa
NPE3EeHTAIM U OCOOCHHOCTH PAOOTHI C PEAAKTOPOM.

3.2. IIporpamMmmHOE 0OECTICUCHHE:

CTpyKTypa OIEpalMOHHBIX CHUCTEM, MaKeThl MPHKIaaHBIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHbIX cpeacTB. CHCTEMHOE U IPUKIIAHOE TPOrpaMMHOE 0OecrieueHe
[TK. O630p onepaunonusix cucreM (OC). [puniuns! cozpanus u coctaB OC: sapo, uHTEpdEiic,
npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, monynbHblii npuHnun moctpoenus. Cpena
WINDOWS: oxHa, ux 3JIeMeHTBI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekramu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: cozmanue, nepeMMEHOBaHKE, KOIMPOBAHUE U
nepemenieHrne 00beKTOB (TMaroK U SPJBIKOB), ynaieHue o0bekToB. Kop3uHa u ee Ha3HaueHHe.
Hactpoitku WINDOWS: nara u Bpems, HaCTpOiKa MBIIIH, SKpaHa. DJIEMEHThI TEXHUYECKOTO
cepuca [IK: ycTaHOBKa onepallMOHHOW CHUCTEMBI, CO3IAHUE UHIAMBHAYAJbHOW ONEpPalMOHHON
Cpelbl MOJIb30BaTeNs, MOAAEPKKA LETOCTHOCTH HH(POpPMAIUK, paclIUpEHUE M MOJEpHHU3AIUS
KOH(UTYpAIMH allllapaTHBIX U POTPAMMHBIX CPE/CTB.

TexcroBeiii pegaktop WORD, penakTopsl MareMaTHYeCKHMX M XUMHUYECKHX (OPMYIL.
OCHOBBI HCHOJB30BAaHUS IPOrpaMM OOLIEro Ha3HadyeHus (KpaTKuil 0030p) Ha mIpuMepax
TeKkcToBOrO pemaktopa WORD, pemakTopoB MaTeMaTHYeCKUX M XUMHYECKHX (OPMYIL.
Ocob6ennoctu TekctoBoro peaakropa WORD. BBon u penaktuposanue Tekcra. Konuposanue u
nepemMenieHrne O00bEeKTOB, pabora ¢ Tabmumamu. Bpeibop Buzma, pasmepa mpudTa,
dopmatupoBanue cuMBOJIOB M ab3aueB. KomupoBanue ¢dopmata. OcoOEHHOCTH CO3AaHUSA
CChUIOK, ornaBieHud. Co3laHue JOKYMEHTOB pas3inyHbIX (opM  (CTaHAAPTHBIX U
HECTaHAAPTHBIX). Vcronb30BaHME peAakTopa MaTeMaTH4ecKuX (GopMyl B  TEKCTOBBIX
JOKyMeHTax. Pemaktop xumuueckux (opmys, Ha3HA4eHHME UM OCOOEHHOCTH paboThI.
KonupoBanue xumuueckux (opMyi B TEKCTOBBIE JOKYMEHTBHI.

Cucrema ympasienus 0azamu nanabix ACCESS: cozmanue monp3oBatensckux CYB/],
dopmupoBaHue 3ampocoB, oT4eToB U ¢dopMm. HHpopmannonHele cuctembl. CucTeMbl
yrpaBieHus: OaHkamMu u 0a3amMu JaHHBIX. PensipioHHas Mozaenb MaHHBIX. CTPyKTypa 3aIucH,
MeToAbl Joctyna K uHpopmanuu. O6MeH gaHHbIMU ¢ apyrumu npuioxkeHussmu WINDOWS:
TEKCTOBBIMU PEJaKTOPaMH U 3JIEKTPOHHBIMH Tabnuamu. Pensunonnas 6a3a nanaeix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHeldb WHCTpyMeHTOB. Co3/l1aHue U OTKpBITHE 0a3bl JaHHBIX.
BBox u penakTupoBaHue TaHHBIX B peXKUME TaOJIHIBI H peXuMe KOHCTpYKTOpa. DopMupoBaHue
3arpocoB. 3anpochl MPOCTbIE U MHOTOTaOIMYHBIE, 3alPOCHl C yciaoBUsAMHU. Co3jaHHE OTYETOB U
dbopm. Texuonorus peanuzamuu npoctenmmx 3agaud cpeacreamu CYBJl ACCESS.

Pemennie BblUMCIUTENBHBIX 3a1ad ¢ ucnonb3oBanueM EXCEL: ob6paborka Ttabnui,
NoCTpoeHne TpaduKoB W JIUarpaMM, BBIUMCIIEHHE MATPUYHBIX BbIpakeHWi. Ha3HaueHue
anekTpoHHbIX Tabmun (MS EXCEL). Ocobennoctu Ttabmuunoro mponeccopa EXCEL u
UCTIOJIB30BaHUE €T0 ISl pelIeHHsI MHPOPMAIMOHHBIX U WHKCHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxkno EXCEL. AGconioTHas W OTHOCHUTENbHas ajapecauus. BoiieneHue sdeex,
nepemernieHue mno padouemy ymcty. Pacaer mo popmynam. Konuposanue gopmyin. [loctpoenune
rpa¢ukoB. Pacuer QyHKIIMOHAIBHBIX 3aBUCUMOCTEHN U MOCTpOEHUE TpadruecKux U300paKeHUn
¢ wucnoip3oBaHueM craHmaptHeix ¢yakmumidi EXCEL wn wmacrepa ¢ynknuit. Iloctpoenue
MOBEPXHOCTEH C UCMOJIb30BaHUEM MacTepa nauarpamm. Pabora ¢ tabmumamu. @opmatupoBaHue,
opopmienue Tabmuu. YwucnoBele U MONb30BaTeNbckHe (GopMmaThl. CBOJHBIE TAOIHUIIBL.
[Toctpoenne nuarpamm. PazpaboTka u peanusanus NpOCTEHIINX aIrOPUTMOB C UCIIOIB30BaHHEM
Bo3MoxkHOcTe EXCEL (HaxoxaeHne MakCHUMajbHOTO (MUHUMAIBHOTO) dJEMEHTa BEKTOpa U
MaTpHIIbl, HAaXO0XJIEHHE CYMMBI 3JIEMEHTOB BEKTOpPa M MATpPHUIIbI, BBIYMCICHHE MaTPHUYHBIX
BBIPOKECHHM ).

3.3. AITOpUTMBI U OCHOBBI IPOIPaMMUPOBAHUS:
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ANTopuUTMBI, THIIBI anropuT™MOoB. [loHATHE anropuTMa 1 ero cBoicTBa. CrocoObl 3amucu
aIrOpUTMOB. MOYJIBHBIN IPUHIUI IOCTPOEHUS AITOPUTMOB U IIPOTPAMM.

ApaKkTepUCTUKU S3BIKOB TMporpamMmupoBaHusi. OCHOBHBIE CTPYKTYpbl U MPUHIIMIIBI
CTPYKTYPHOTO HporpammupoBaHusi wunroctpauus. CTpyKTypHOE NIpOrpaMMHUpPOBAHHUE, €T0
ocobenHoctH. TexHosorusi 0OBEKTHO-OPUEHTHPOBAHHOTO IPOTPaMMHUPOBAHUSA; CBOICTBa
A3BIKOB: HaclieZJOBaHUE, MHKAINCYIALUs, nonuMopdusm. [ToHITHS S3BIKOB: KIACChl U OOBEKTHI.
DBouoNUs U KIacCUPHUKAIHS A36IKOB IPOrpaMMupoBaHus. [IoHATHS TpaHCIAINH, KOMITHIISAINHA,
UHTEpIIpETallud, UX pa3nuuus. ba3oBble anropuTMuyeckue KOHCTPYKIMH (CJelI0BaHuE,
BETBJICHUE, IIOBTOPEHME), INpUMEPbl UX peanu3anuv. OCHOBHBIE KOHCTPYKLUH SI3BIKOB
IporpaMMUpOBaHusl. S3bIKM TPOrpaMMUPOBAHUS BBICOKOTO YPOBHSI.

BbruncnuTenbHple aaropuTMBl M IIPOrpaMMHBIE peanu3anud Ha VBA s 0O6paboTku
uHpopmanuu I[ponecc permenus 3agad Ha komnbloTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIEPATOPHI S3bIKa, MPOIeyphl U GyHKUIMHU. Pa3paboTka u peanu3anus MpoCTEUIINX
aIropuTMOB 00paboTkH HHGOpManuu (pelieHue 3agad ¢ OJHOMEPHbIM M MHOTOMEPHBIM
00beMoM uH(popManuu). YncIeHHbIe METOIbI aHAIHM3a OJJHOTO HEIMHEHHOTO YpaBHEHHS: TIOUCK
KOpHEH, pelieHue 3aJadyd OJAHOMEPHON ONTHUMH3AIMH (HaXOXKIEHHE TOYEK MaKCUMyma U
MUHUMyMa (YHKIHK). METOIbl CTaTUCTUYECKOH 0OpabOTKH pPe3ylbTaTOB M3MEPEHHH OJHOMN
BEJIMYMHBI: BEIYUCIICHUE TOUYCUHBIX (CPEIHEr0, TUCTIEPCUH, CTaHIapTa) U MHTEPBAIbHBIX OLIEHOK
CJIy4ailHON BEJINYMHBI.

3.4. 3amuTa nHGOpMAIUH:

AJNTOPUTMBI 3alIUTH HHPOPMALIMU: METOIbI 3aIIUTHI, KOMITBIOTEPHBIE BUPYCHI U 00pHOa
¢ HumH. [loHsATHE O0E€30MaCHOCTH KOMIBIOTEPHOW HMH(OpPMAIMU: HAIEKHOCTh KOMIIBIOTEPA,
COXpPaHHOCTh JIaHHBIX, 3al[UTa OT BHECEHUS W3MEHEHMH HEYNOJHOMOYEHHBIMU JIMLIAMH,
COXpAaHEHHUE TalHbl MEPENUCKH B HJIEKTPOHHOM ceTH. MeTroabl peanu3aluu  3aliuThl
uH(poOpMallMu: TpOrpaMMHBIE, amnmnapaTHble, OpraHu3alUoOHHbIE. VcTOpusS BO3HUKHOBEHUS
BUPYCOB M aHTHUBUPYCOB. CrIOCOOBI 3apakeHUs, 3alUThl U 00pHOBI ¢ BUpycamu. OCOOEHHOCTH
paboThl aNTOPUTMOB BHUPYCOB: PE3UACHTHOCTb, MOJUMOPPUYHOCTh M caMOIIU(pPOBAHHE.
KomneroTepHbie BUpYCHI, X crienuduka u aHTUBUpYCcHBIe porpammsl (Kacnepcekwuii, Dr. Web,
Avast, AVG). CrocoObl mudpoBanus W mnepenadyd UHPOPMAIMK Ha NaTbHUE DPACCTOSHMUSL.
OTKPBITHIN 1 3aKPBITHIN KITI04YH muppoBanus. JlepparmeHTanus qucka.

4 O0beM yueOHOH TUCHMILTUHBI

4.1 Ounas gopma

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax

O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTaktHas paoora (KP): 1,33 48,2
Jlexium (Jlek) -
Jlaboparopueie 3ansaTus (J1ao0) 1,33 48
CamocrositenbHas padora (CP) 1,67 58,8

Buj koHTpoOJIsA: 3a4eT/IK3aMeH 3auer

Bunast yueOHoM paboTh

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIHMILJIMHBI 10 Y4eOHOMY ILJIAHY 3,0 81
KonrTaktHas padora (KP): 1,33 36,15
Jlexiuu (JIek) -
Jlaboparopueie 3ansaTus (J1ad) 1,33 36
CamocrositesnbHas padora (CP) 1,67 44,85
Bua KOHTpoJIsA: 3a4eT/IK3aMeH 3ayer
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4.2 3aounas ¢opma

Bunst yueOHoI paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
Oo0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY TJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexuun (Jlek) - -
[Tpaxtuueckue 3ansatus (I113) 0,06 2
Jlaboparopusie 3ansatus (J1aod) 0,28 10
CamocrositesbHas padora (CP) 2,56 92
Bu KOHTpoOJIs: 3a4eT/IK3aMeH 0,11 3auer (3,8)
Bunbr yueOHOM paboThI B 3aueTHbIx B actponom.
CIIMHUIIAX gJacax
O0mas TpyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexumn (Jlek) - -
[Tpaktnueckue 3anstus (I13) 0,06 1,5
Jlaboparopusie 3ansaTus (J1ad) 0,28 7,5
CamocrositesbHasi padora (CP) 2,56 69
Bujx KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (2,85)

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«®uszuxa» (b1.5.07)

1 Heap aucuUIUIMH - TpUOOpEeTEeHHE CTYAEHTaMM 3HAHWH 1O OCHOBHBIM pa3jeiaM
(GU3UKK ¥ YMEHUIO IPUMEHSTh WX B APYTHX €CTECTBEHHOHAYYHBIX JUCIUIUINHAX.

2 B pe3syabrare wu3y4YeHUs] AMCHUIVIMHBI O00yYalmoluiicsi MO MporpaMmme
0axaaBpHATA J0JIKEH:

Obnaoamy cnenyrommmu odenpodeccuoanbHbiMu komnereHuusmu (OI1K):

- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIMH B
npodeCcCHOHATBHON  JAEATENbHOCTH, NPUMEHSATh METOJbl MaTEeMAaTHYEeCKOro aHailu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIIepUMEHTanbHOTro uccienoBanus. (OI1K-2)

- CHOCOOHOCTBIO HCHOJB30BAaTh E€CTECTBEHHOHAYUHBIE 3aKOHBI JJIs TOHUMAaHUA
OKpy»Xaromiero Mupa u sieieanit npupoasl.(OI1K-3).

3namy:

- (pusmveckre OCHOBBI MEXaHUKH, (PU3UKHU KOJIEOaHUH U BOJIH, JIEKTPUUECTBA U
MarHeTu3Ma, 3JIeKTPOAMHAMUKY, CTATUCTUYECKON (PU3UKH U TEPMOAMHAMUKH, KBAHTOBOH
buzuky;

- CMBICT (DyHJTAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, TPUHIUIIOB U ITOCTYIATOB; UX
(GOpPMYITHPOBKH 1 TPAHHIIBI TPUMEHUMOCTH;

- CBSI3b IIMPOKOT0 Kpyra GU3NYECKUX SIBICHUH ¢ PyHIaMEHTaTIbHBIMU NPUHIUIIAMH U
3aKOHaMU (PU3HKHY;

- OCHOBHBIE METO/IbI PELICHUS 33/1a4 IO OMUCAHUIO (PU3NYECKUX SIBIICHUI;

- METO/Ibl 00pabOTKH Pe3yNbTaTOB PUINYECKOTO IKCIIEPUMEHTA.

Ymemo:

- IPUMEHSTHh TEOPETHUECKUE 3HAHUS M IKCIIEPUMEHTATbHBIE METO bl MICCIICIOBAHUS TIPH
pelneHnH TpodecCHOHATIBHBIX 3aj1ay;

- IPOBOJUTH PACUEThI, OCYIIECTBIIATh aHAIN3 U Ha OCHOBE 3TOT'O JieJlaTh 000CHOBAaHHBIE
BBIBOJIbI;

- aHAJTM3UPOBATh PE3YIBTATHI HAOIIOACHUI U SKCTIEPUMEHTOB C IPUMEHEHUEM
OCHOBHBIX 3aKOHOB U TIPUHIIUIIOB (PU3HKH;

- ONIPENIENSATh XapakTep PU3NUECKUX MTPOLECCOB 10 KOMIIJIEKCY 3KCIIEPUMEHTAIbHOM
UH(OPMALIMU TIPH TIOMOIIX TpapuKOB, TaOIHII U YpaBHEHUI;

33




- IPEJCTaBIATh 00pabOTaHHYIO HKCIEPUMEHTAIBHYIO U TEOPETUYECKYIO0 HHPOPMALIUIO B
YCTHOM M MMCBMEHHOM (JOopMe, B TOM YHUCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:

- HaBBIKAMU Pa0OTHI C IUPOKUM KPYroM (hU3HYECKHX MPUOOPOB 1 000pYIOBAHNUS;

- HaBbIKaMU OOOCHOBAHUS CBOUX CYKIEHUH U BBIOOPA METO/A UCCIIEAOBAHMUSL.

3 Kparkoe cogep:kanue AUCUUINIUHBI:

Cemectp 2

Bsenenue

[Tpeamer ¢puznku. Meroas! GU3NYECKOr0 UCCIEIOBAHUSA: OIIBIT, THIIOTE3a, SKCIIEPUMEHT,
TEOpHUsl.

1. ®usnyeckne OCHOBBI MEXaHUKH

IIpeamer kunemaruku. llepemelenue, ckopocTs, yckopenue. Kunemarnueckue
XapaKTEpUCTUKHU BPAILATEIILHOTO ABMKEHUA. 3aKOoHbI Hbr0TOHA. 3aKOH BCEMUPHOIO TATOTEHUS.
JIBi>keHue Tea NepeMEeHHOM MacChl. 3aKOH BCEMUPHOTO TATOTEHUs. [|BHKeHUE Tena
nepeMeHHoM macchl. Y paBHeHus Memepckoro. @opmyina Llnonkosckoro. Yopyruii u
HEynpyrui yaapsl mapos. MOMEHT HHEpLUMU MaTEPUAIIBHONW TOYKH U TBEPAOIO TENA.
Kunemaruka rapmonndeckux kosnebanuit. JuddepennpanbHoe ypaBHEHUE TapMOHUYECKUX
kosieOanuil. [ToHsITHE 0 3aTyXarOIUX U BRIHYKACHHBIX KoJieOaHUsIX. BoTHOBOE IBM)KEHUE.
BounHbI Ipo0IbHBIE U IONIEPEYHBIE.

2. OCHOBBI MOJICKYJISIPHOM (hr3HKH

DeMeHThl TEPMOJMHAMUKY U pu3nueckoi kuHeTuku. MneanbHblil ra3. Pacnpenenenue
BonbsimMana u ero obmedusnueckuii cMmpici. PeanbHblii ras. YpaBuenue Ban-nep-Baanbca.
TepmoaunaMuyeckuil Mmetos B ¢pusuke. PaBHoBecHbIe cocTosiHUS. Hauana TepMoIMHAMUKH.
[{ukiel. DHTPOIUS U €€ CTATUCTHYECKOE ToKoBaHue. SBnenue nepenoca. Juddysus. 3akon
Ouxka. TemmonpoBogHocTh. 3akoH Dyphe. BHyTpenHnee TpeHue (BsS3kocTh). 3akoH HproToHa.

3. DaexTpocTaTHKa U MOCTOSHHBIHN 3JEKTPUYECKUN TOK

3axoH Kynona. Teopema Octporpaznckoro-I'aycca. Jlunons. Iu3nexkTpuku B
AEKTPOCTATUYECKOM ITOJIE.

Cemectp 3

1. DnekTpoMarueTu3m

3akoH AMrepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopenna. Marneruxu.
DneKTpoMarHuTHast UHAYKIMs. Y paBHeHHe MakcBela.

2. OnTuka

WnTepdepennus BoaH. Judpakuus BonH. [lonspuszanus BoaH. TemnoBoe usinydeHue.
3akoH Kupxroda. ['nnoresa [lnanka. KBantoBoe 00bsICHEHHE TEIIOBOTO U3Ty4YeHUs. DPPeKT
Kowmnrona. Snepuas moaens aroma. [loctymnarst bopa. ATom Bomopoaa o bopy.

3. DneMeHTHI KBAaHTOBOW (PU3HKU

I'unoresa ne bpoinsa. BonroBoe ypaBHenue llpeannrepa Ay cTallHOHApHBIX
cocrosHuit. OmneiTel LlTepna-I'epiaaxa. MHoroanekTpoHHbIi atoM. Dddext 3eemana. [Tpuniun
[Taynmu. KBaHTOBBIE cTaTHCTHYECKUE pacnipeneneHus boze-Onnmreitna u ®epmu-/upaxa.
®onoHbl. 3akoHbl Jlebast u DiiHITeiiHA. XapaKTepUCTHKH Apa: 3apsili, Macca, SHEpIrus CBA3U
HYKJIOHOB. SlnepHble peaknnn. @yH/1aMEHTAIBHBIE B3AMMOJIEHCTBHS M1 OCHOBHBIE KJIACCHI
AJIEMEHTAPHBIX YaCTHII.

4 O0beM yueOHOH THCHUITUHBI

4.1 Ounas gopma

Bunael yue6HOM paboThI B 3auetHbIX B akanem.
eIMHUIIAX qacax
Oo6masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY IUIAHY 10,0 360
KonTaktHas padora (KP): 3,56 128,8
Jlexumm (JIek) 1,33 48
JlabopaTtopusbie 3ansatus (J1ab) 0,89 32
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[Tpogomxenre TabInIIbI

[Tpaktuaeckue 3arstus (I13) 1,33 48
CamocrositesibHas padora (CP) 4,44 160
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 2,0 IK3AMEN
(71,8)
B ToM umciie o cemecTpam:
2 ceMecTp
O01as TPy10eMKOCTh B ceMecTpe 4,0 144
Konrakthas pa6ora (KP): 1,33 48,4
Jlexmm (Jlek) 0,44 16
Jlaboparopusbie 3ansTus (J1ab) 0,44 16
ITpaxtuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP) 1,67 60
Bua xoHTpoJs: 3auer / IK3aMeH 1,0 sx3amen(35,6)
3 cemecTp
Oo0mas TPy10eMKOCTh B CEMeCTpe 6,0 216
KonrakTHas pa6ora (KP): 2,22 80,4
Jlexruu (JIek) 0,89 32
JlaGopaTtopHsbie 3ansaTus (J1ab) 0,44 16
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesbHasi padora (CP) 2,78 100
Bua xoHTpoJa: 3auer / IK3aMeH 1,0 sk3amen(35,6)
Buzsl yaeOHO paboThI B 3auetHpix | B actponom.
eIMHUIIAX qacax
O01mas TPyA0€eMKOCTh JUCHUILIHHBI 10 Y4e0HOMY IJIAHY 10,0 270
Konrakthas padora (KP): 3,56 96,6
Jlexruu (JIek) 1,33 36
JlaGopatopubie 3ansTus (J1ad) 0,89 24
[Tpaktnyeckue 3anstus (I13) 1,33 36
CamocrositesibHas padora (CP) 4,44 120
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 2,0 draamen
(53,4)
B ToM 4mciie o cemecrpam:
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 4,0 108
KonTaktHas padora (KP): 1,33 36,3
Jlexmm (Jlek) 0,44 12
JlaGopatopusbie 3ansTus (J1ab) 0,44 12
[TpakTnueckue 3anstus (I113) 0,44 12
CamocrositesnbHas padora (CP) 1,67 45
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 dsamen
(26,7)
3 cemecTp
OO0masi Tpy10eMKOCTh B CeMecTpe 6,0 162
Konrakthas pa6ora (KP): 2,23 60,3
Jlexruu (JIek) 0,89 24
JlaGopatopusbie 3ansTus (J1ab) 0,44 12
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositenbHas padora (CP) 2,77 75
. IK3aMeH
Buja xoHTpoOJIsi: 3a4eT / IK3aMeH 1,0 (26.7)
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4.2 3aounas ¢opma

Bunsl yaeOHOM paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 10,0 360
KonraktHas pa6ora (KP): 0,80 28,8
Jlexiuu (JIek) 0,33 12
JlaGopaTtopHsbie 3ansatus (J1ab) 0,22 8
[Tpaktaeckue 3arstus (I13) 0,22 8
CamocrositesibHas padora (CP) 8,72 314
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 31227‘1,\;;}[
B ToMm unciie no cemecTpam:
2 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 4,0 144
Konrakthas pa6ora (KP): 0,34 12,4
Jlexmum (Jlek) 0,11 4
JlaGopaTtopHsbie 3ansaTus (J1ab) 0,11 4
ITpakTnueckue 3anstus (113) 0,11 4
CamocrositesbHasi padora (CP) 3,42 123
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 sk3ameH(8,6)
3 cemecTp
Oo0mas TPy10eMKOCTh B CEMeCTpe 6,0 216
KonraktHas pa6ora (KP): 0,46 16,4
Jlexmum (Jlek) 0,22 8
JlabopaTtopusbie 3ansatus (J1ab) 0,11 4
[Tpaktiueckue 3anstus (I13) 0,11 4
CamocrositeanHas pa6ora (CP) 5,30 191
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,24 sKk3amen(8,6)
Bunaer yue6HOM paboThI B 3agernbix | B actponom.
eIMHUIIAX Jacax
O01as TPyA10eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 10,0 270
KonTaktHas padora (KP): 0,80 21,6
Jlexmm (Jlek) 0,33 9
JlabopaTtopusbie 3ansatus (J1ab) 0,22 6
[Tpaktiueckue 3anstus (I13) 0,22 6
CamocrositeanHas pa6ora (CP) 8,72 235,5
Buja konTpoJsi: 3a4er / 3K3aMeH 0,48 3182211,\;;1{
B TOoM umnciie o cemecTpam:
2 cemecTp
O01asi TPYA0eMKOCTH B ceMecTpe 4.0 108
KonrakThas pa6ora (KP): 0,34 9,3
Jlexruu (JIek) 0,11 3
JlaGopatopubie 3ansTus (J1ad) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 3,42 92,25
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 3'?;?‘41\;;“
3 cemecTp
Oo6mas Tpy10eMKOCTh B CeMecTpe 6,0 162
KonTaktHas padora (KP): 0,46 12,3
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IIpooonsicenue mabauyvl

Bunsl yaeOHOM paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
Jlexiuu (JIek) 0,22 6
JlaGopaTtopHsbie 3ansatus (J1ab) 0,11 3
[TpakTaeckue 3anrstus (I13) 0,11 3
CamocrositesibHas padora (CP) 5,30 143,25
Buja konTpoJsi: 3a4er / 3k3amMeH 0,24 31;;2“;;“

AHHOTanuA padoyeil MpOrpaMMbl JUCHUILIHHBI

«O0mas u Heopranuyeckasi xumus» (b1.5.08)

1 Heap AUCHUILIMHBI - TpUOOpeTeHHE 3HAHUW U KOMIIETeHUUH, (popmHupoBaHUE
COBPEMEHHBIX TIPEJICTABICHUN B 00JIaCTH TEOPETUICCKIX OCHOB XMMHH U XMMHH SJICMEHTOB.

2 B pe3yabTrare wu3y4YeHHsl JAUCHUILUIMHBI o0yyaloummiicssi 1m0 mporpamme
0akajaBpHUaTa J0JIKeH:

Obnaoams cnepyroumu obmenpodeccuonansubiMu komiereHusamu (OIK):

— CIMOCOOHOCTBIO HCIIONIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIUIUIMH B
npoecCHOHANBHOM  JEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTUYeCKOro aHaiu3a |
MO/JICITMPOBAHHUS, TCOPETUUECKOTO M AKCIIEpUMeHTaIbHOTO HecieaoBanus (OITK-2);

— CHOCOOHOCTBIO HCHOJb30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI IS
NOHUMaHHUsI OKpY»XKaroiero mMupa u sisnernit npupoas (OI1K-3).

3Hnams:

—  BJIEKTPOHHOE CTPOCHHUE aTOMOB U MOJICKYII;

— OCHOBBI TEOPUM XUMHUYECKOH CBSI3M B COEAMHEHUSX Pa3HbIX THUIIOB, CTPOCHHE
BEII[ECTBA B KOH/ICHCUPOBAHHOM COCTOSIHUH;

— OCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKaHUSI XUMUUYECKHUX MPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOT'O COCTOSIHUS;

— METO/bl ONMCAaHUSI XUMUYECKUX PABHOBECUI B PACTBOPAX AJIEKTPOIIUTOB,

— CTPOEHHE U CBOMCTBA KOOPAWHALIMOHHBIX COCTUHEHUN;

— XUMHUYECKHE CBOMCTBA AJIEMEHTOB PA3JIMYHBIX TPYNI NEPUOJUYECKON CUCTEMBI U UX
BOKHEHUIINX COCTMHEHUM.

Ymems:

— BBINIOJIHATh OCHOBHBIE XHMHMUYECKHE OIEpaIiu, ONPEICsITh TEPMOIUHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKLUI U PaBHOBECHBIE KOHIIEHTPAIMH BEIIECTB;

— HCIOJh30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJIMHAMUYECKHE CIIPABOYHBIE
JaHHBIE JJIs peleHus MpopeCCHOHATBHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMSHHUE PA3IWYHBIX (PAKTOPOB HA PABHOBECHE B XHUMHYECKUX
peakiusX.

Braoems:

— TEOPETUYECKUMHU METOJAMH OIHMCAHMS CBOMCTB MPOCTHIX M CIIOXKHBIX BEIIECTB HAa
OCHOBE DJJIEKTPOHHOTO CTPOCHHUS HMX aTOMOB M TIOJOKEHUS B TIEPUOJUYECKONW CHUCTEME
XUMUYECKHUX AJIEMEHTOB;

— DOKCHEPUMEHTAIBHBIMH METOJIAMU OTPEACIICHUSI HEKOTOPHIX (DU3UKO-XUMHUUYECKUX
CBOMCTB HEOPraHUUYECKUX COCAMHEHUM.

3 Kpartkoe coaep:kanue THCIUTTHHBI:

CrpoeHue aTOMOB U MEPUOANYECKUI 3aKOH.

BonHoBbIe cBOCTBAa MaTepHaIbHBIX 00BEKTOB. YpaBHeHue ne bpoiurs. CooTHomeHne
HeonpeneneHHoctei ['elizendepra. [lonsTre o kBaHTOBOM MexaHMKe U ypaBHeHuH Llpeaunrepa.

CoBpeMeHHast (popMyIHpOBKa MEPUOIUIECKOTO 3akoHa. [lepmommueckas cucrema u ee
CBS3b CO CTPOCHHEM aTOMOB. 3alOJHEHHE SJICKTPOHHBIX CJIOE€B M O0O0JOYEeK aTOMOB B
nepuoauyeckoit cucrteme sneMeHtoB J[.M. MenpaeneeBa. CreneHu okucieHusa. Baxuelmue
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OKHCIUTENN U BOCCTaHOBUTENHU. BakHeillne cxembl MpeBpalieHusi BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XHUMHUECKas CBSA3b U CTPOCHUE MOJIEKYJL.

KoBasieHTHas1 CBsi3b, OCHOBHBIE IOJIOKEHUS METO/A BAJIEHTHBIX CBs3el. PaccMoTpeHune
CXEM IEepEeKpBhIBAHUS aTOMHBIX OpOHTajell mpu oOpa3oBaHUM CBsi3ed B Mousiekynax. OCHOBHbBIE
MOJIOXKEHUS MeToa MoJIeKy IsIpHBIX opouTaneit (MO JIKAO). Obmue cBeieHus: 0 KOMIUIEKCHBIX
COCIMHEHUSIX, UX CTpoeHHe. MEXMONEeKyJIsIpHas U BHYTPUMOJIEKYJIApHAs BOJOPOJHAS CBA3b.
HNonHast cBs3pb Kak MpeenbHBIM ClIydall KOBaJeHTHOW CBs3u. OOIIMe MpeacTaBiIeHUs O
MEXMOJIEKYJIIPHOM  B3aUMOJICUCTBUU: OPUEHTAIMOHHOE, HWHIYKIIMOHHOE, JIUCIEPCHOHHOE
B3aUMO/ICHCTBUS.

DHepreTuka peakinii 1 XMMUYECKOe paBHOBECHE.

[TonsiTHe O XMMHUYECKON TepMOJAMHAMUKE, TePMOIAMHAMHUYECKHE (DYHKLIHUU COCTOSHUS
(xapakTepuctudyeckue (GyHKIOUHM). XHMHUYECKOE paBHOBecue. VICTMHHOE ©  Kaxymieecs
paBHOBecus. KOHCTaHTa XMMHMUYECKOrO paBHOBECHS. DIEKTPOXMMHUYECKUE MPOLECCHI, MOHATHE
00 AJIEKTPOJHBIX MOTEHIMANIAX. DJIEKTPOJBIIKYIIAS CHUJIa OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii U KpUTEpUd CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI IIPOLIECCOB.

PaBHOBecus B pacTBOpax.

[Ipomeccrl, compoBOXAAIOIIME  O0pa3oBaHWME  JKHAKUX  HUCTHUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLMHUPOBAHHBIE SJIEKTPOJIMTHIL.
Crenenp aucconmanuu. KoHcranta aucconuanud. PaBHOBecHe B CHCTEME, COCTOAIIEH W3
HACBIIIEHHOTO0 PacTBOPAa MajOpacTBOPUMOIO 3JIEKTPOJIUTAa M €ro KpuctauioB. PaBHoBecue B
pacTBopax KOMIUJIEKCHBIX COeIMHEHUI. PaBHOBECHE qUCCOIMAIIUN BOJIbI, HOHHOE MPOU3BEICHHE
BO/JIbI M €r0 3aBUCUMOCTB OT Temmneparypsl. llkana pH. I'uaponus conen.

CKOpOCTh peakiuii U KaTajius.

[lonsatne o xumuyeckoil kuHeTuke. OOHOCTAIMUHBIE M CIOKHBIE pEaKUHUH. 3aKOH
nercTByromux macc. KoHcTtanTta ckopocTH peakimuu. MOJICKYISIPHOCTh U TOPSIIOK PEaKIIMH.
3aBUCUMOCTh CKOPOCTH PEAKIUU OT TEeMIEpaTyphl, SHTAIbIUSA aKTUBALMU. ['OMOreHHBIN U
reTEepPOreHHBIN KaTalus3.

XuMHs S- U P- 2I€MEHTOB. BOIopoA-IiepBBIN JIEMEHT MEPUOANYECKON CHUCTEMBI, €T0
JIBOMCTBEHHOE TOJIOKeHHE. DieMeHThl 1 - 2 m 13 - 18 rpynnm mepuoandeckoid CUCTEMBI.
3aKOHOMEPHOCTH B U3MEHEHUW DJIEKTPOHHBIX KOH(HUTypanui, BEeITUYUH PATUYCOB,
ANEKTPOOTPHUIATENIBHOCTY W SHEPIMM HOHMU3AIMM aTOMOB. THUNHYHBIE CTENEHU OKUCIEHUS.
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOCHHUH M CBOMCTBaX OCHOBHBIX
TUTIOB coeAnHeHuH. [IpupoaHble coeTMHEeHHS, OTyYeHHUEe U IPUMEHEHHE.

Xwumus d- u f- semenTos.

OneMeHThl 3-12 Tpynm NEepUOIUYECKONM CHUCTEMBI. 3aKOHOMEPHOCTH B HU3MEHEHUH
AIIEKTPOHHBIX KOHPHUTYpaIUii, BETUYUH PATUyCOB, JHEPIHUH HOHU3AILINHU, XapaKTEPHBIX CTeTeHEN
OKHCJICHUS, KOOPJMHAIIMOHHBIX dYHCENT aTtoMoB. [IpupojaHple coeAWHEHUs, TMOIyYeHUE |
COTIOCTaBJICHHE (PU3MUECKUX M XUMHUYECKHX CBONCTB MPOCTHIX BemecTB. CTpoeHUe M CBOMCTBA
OCHOBHBIX TUIIOB coenuHenuii. Ocodennoct f- dmeMeHTOB.

4 O0beM yueOHOi T CUUIIMHBI

4.1 Ouynas ¢popma

Bunsl yueOHoI paboThI B 3auerHbIx B akanem.

eIMHUIIAX qacax

O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 12,0 432

KonTaktHas padora (KP): 4.45 160,8

Jlexmm (Jlek) 1,78 64

JlaGopatopubie 3ansTus (J1ad) 1,78 64

[Tpaxtuueckue 3ausatus (I113) 0,89 32

CamocrtositesbHas padora (CP) 5,55 200

Bua KoHTpOJIA: 3a4eT / IK3aMeH sk3ameHn(71,2)
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IIpooonsicenue mabauyvl

Bunsl yueOHoI paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
1 cemecTp
O0mas TPy10eMKOCTh B ceMecTpe 7,0 252
KonTaktHas padora (KP): 2,67 96,4
Jlexmm (Jlek) 0,89 32
Jlaboparopusbie 3ansTus (J1ab) 0,89 32
[Tpaktaeckue 3arstus (I13) 0,89 32
CamocrositesibHas padora (CP): 3,33 120
Buna xouTpoJisi: 3a4eT / 3k3aMeH 1,0 IK3AMEN
’ (35,6)
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KonraktHas pa6ora (KP): 1,78 64,4
Jlexruu (JIek) 0,89 32
JlaGopaTtopHsbie 3ansatus (J1ab) 0,89 32
[Tpaxtuueckue 3anstus (I13) -
CamocrositesbHasi padora (CP) 2,22 80
Buja kouTpoJsi: 3a4eT / IK3aMeH 1,0 rsaMen
’ (35,6)

Bunet yueGHOI paboThl

B 3aueTHBIX

B actpoHomMm.

CIMHUIIAX gacax

O0mas TpyA0eMKOCTh JMCHMILIMHBI 110 Y4eOHOMY ILIAHY 12,0 324
KonrakTHas padora (KP): 4,45 120,6
Jlexumn (Jlek) 1,78 48
JlaGopatopusie 3ansTus (JI1ab) 1,78 48
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositenbHas padora (CP) 5,55 150

Buja koHTpoJIsi: 3a4eT / IK3aMeH 2,0 sk3ameHn(53,4)

B Tom umciie o cemecTpam:
1 cemecTp

O01mas TPyA0eMKOCTH B ceMecTpe 7,0 189
KonrakTHas padora (KP): 2,67 72,3
Jlexruu (JIek) 0,89 24
JlaGopatopubie 3ansTus (J1ad) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositeabHas padora (CP): 3,33 90

Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 dlamen

’ (26,7)
2 cemecTp

O01asi TPYA0eMKOCTH B ceMecTpe 5,0 135
KonrakTHas padora (KP): 1,79 48,3
Jlexruu (JIek) 0,89 24
JlaboparopHsbie 3ansaTus (J1ad) 0,89 24
[Tpaktaeckue 3arstus (I13) -
CamocrositesibHas padora (CP): 2,22 60

Bua koHTpoOJIs: 3a4eT / IK3aMeH 1,0 daamen

’ (26,7)
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4.2 3aounas ¢popma

Bunsl yaeOHOM paboThI B 3auetHrix | B akanem.
eIMHUIIAX qacax
O01as Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 12,0 432
KonraktHas pa6ora (KP): 1,13 40,8
Jlexuun (Jlek) 0,34 12
JlaGopaTtopHsbie 3ansTHs (J1ab) 0,44 16
[Ipaktuueckue 3austus (I113) 0,34 12
CamocrositesibHas padora (CP) 10,39 374
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 3182711’\;()3}[
B ToMm unciie no cemecTpam:
1 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 7,0 252
KounraktHas padora (KP): 0,68 24,4
Jlexmm (Jlek) 0,22 8
JlaGopaTtopHsbie 3ansaTus (J1ab) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrositesbHasi padora (CP): 6,08 219
Buja konTpoJsi: 3a4er / 3k3aMeH 0,24 3“58324;“
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KonraktHas pa6ora (KP): 0,46 16,4
Jlexumn (Jlek) 0,11 4
JlaGopatopubie 3ansTus (J1ad) 0,22 8
ITpakTnueckue 3anstus (I113) 0,11 4
CamocrositenbHas padora (CP) 4,30 155
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 3K(383§)e}[
Bunel yue6HoI paboTh B 3agernbix | B actponom.
€IMHULIAX Jacax
O01as TPyA0eMKOCTh JUCHUIIMHBI 110 Y4€0HOMY IIAHY 12,0 324
KonrakTHas padora (KP): 1,13 30,6
Jlexruu (JIek) 0,34 9
JlaGopatopubie 3ansTus (J1ad) 0,44 12
[Tpaktnyeckue 3anstus (I13) 0,34 9
CamocrositesbHas padora (CP) 10,39 280,5
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,48 sk3amen(12,9)
B ToMm unciie no cemecrpam:
1 cemecTp
O01asi TPY10eMKOCTh B ceMecTpe 7,0 189
KonrakTHas padora (KP): 0,68 18,3
Jlexruu (JIek) 0,22 6
JlaGopatopubie 3ansTus (J1ad) 0,22 6
[Tpaktuueckue 3arstus (I13) 0,22 6
CamocrositeabHas padora (CP): 6,08 6,08
Bupa xoHTpoJs: 3a4eT / 3k3aMeH
0.24 IK3aMeH
’ (6,45)
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IIpooonsicenue mabauyvl

Bunsl yueOHoI paboThI B 3auetHpix | B actpoHOM.
eUHALIaX yacax
2 cemecTp
O0mas TPy10eMKOCTh B ceMecTpe 5,0 135
KonraktHas padora (KP): 0,46 12,3
Jlexmn (Jlek) 0,11 3
JlabopaTtopusbie 3ansTus (J1ab) 0,22 6
[Tpaktaeckue 3arstus (I13) 0,11 3
CamocrositesibHas padora (CP): 4,30 116,25
Buna xouTpoJisi: 3a4eT / 3k3aMeH 0,24 31:;?41\5“

AHHOTAaIUs padoyeil MPporpaMMbl AU CHUIIMHBI
«Opranuueckasi xumus» (b1.5.09)
1 Heab TUCHUNIHHBI — TPUOOPETEHUE CTYICHTAMHU 3HAHUN O CTPOCHUN OPTaHHYSCKUX
COCJIMHECHUH, OCHOBHBIX XHUMHYECKHMX CBOWCTBAX pAa3JIMYHBIX KJIACCOB OPraHUYECKHUX
COCI{I/IHGHI/Iﬁ U MCTOAAaX UX IMOJTY4YCHUS, KaK IPOMBIINIJICHHBIX, TaAK U J'Ia60paTOpHBIX.

2 B pe3yabTare u3yYeHHsl AUCHHUILUIMHBI O00y4yaloumuiicsi Mo mnporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnepyroummu o6mekynbTypHbiMi (OK) u obmenpodeccruonaibHbIMU
komrereHusmu (OI1K):

- CIIOCOOHOCTHIO PaboTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIPUHUMAThH COIHANILHEIE,
THUYECKHE, KOH(EeCCHOHAIBHBIC U KYIbTypHbIC pasinyus (OK-6);

- CMIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpaszosanuto (OK-7);

- CIIOCOOHOCTBIO  HCIIOJIB30BAaTh  OCHOBHBIE 3aKOHBI  €CTECTBEHHOHAYYHBIX
TUCITUIIMH B TPO(ECCUOHATBHOU NeATeNbHOCTH, TPUMEHATh METOAbl MaTeMaTH4eCKOTO
aHaJIM3a U MOJIEIMPOBAHUS, TEOPETUYECKOTO0 U DSKCIEPUMEHTAIBHOIO MCCIEI0BaHuUs
(OIIK-2);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI IS
MOHUMAaHHSI OKpY»XKaromiero Mupa u sisnernii mpupoasl (OITK-3).

3nams:

— TEOPETUUYECKHE OCHOBBI CTPOCHMSI U CBOMCTB PA3JIMUHBIX KJIACCOB OPraHUYECKUX
COCIUHCHMIA,

— CHOCOOBI TIONyYEHUS] U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHMYECKHX
COCIUHCHMIA,

— OCHOBHbBIE MEXAHU3MBI TPOTEKAHUS OPTaHUYECKUX PEaKIINi;

Ymems:

— MNPUMEHATh TEOPETUUYECKHUE 3HAHUA [JIsi CHUHTE3a OPraHWYECKUX COEAMHEHUM
pa3IMYHBIX KJIACCOB;

— aHaNu3MpPOBAaTh M TIPEJICKA3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKHUX
COCIMHEHMH;

— COCTAaBJISITh CXEMbI CUHTE3a OPTaHMUYECKUX COSAMHEHUH, 3aJaHHOTO CTPOEHUS;

Bnaoemy:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAIIUU OPTaHUIECKUX COSTUHEHUH;

— OCHOBHBIMH T€OPETHUYECCKUMU MIPEICTABICHUSIMHU B OPTaHUIECKON XUMUH,

— HaBbIKAMU OOOCHOBAaHMS PAIMOHAIBHBIX CIIOCOOOB TONYUYEHUS OpPTaHHMYECKHX
BEIIECTB.

3 Kparkoe coaep:xkaHue TUCHUTLTAHBI

Homenkmatypa opranmdyeckux coeauHEHUd. Teopusi XHUMHYECKOrO CTPOCHHUS H
HachllleHHble yraeBoxopoasl (YB). Ilpupoma xoBaneHTHON cBsa3u. Dopmynsl Jlprouca.
®dopmanbHbii 3apsan. OddexTer 3amectutencii. [IpomMexyTodHbIE COSAUHEHUS W YaCTUIIBI
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OpPraHMYECKUX peakUMsX. OHEepreTuyeckas auarpaMma peakuuu. MeXaHu3M peakluu.
CrepeounsomMepusi, €e BUIbl 1 0003HAUCHHUS.

Amudatudeckne coenuHeHUs. HachiieHHBIE W HEHACHINIEHHbIE YB. AnkaHsl,
LUKJIOANIKaHbl, aJKEHBbI, AJIKWUHBI, MOJUEHBI (AuMeHbl). B kaxIom kiacce paccMaTpUBaIOTCs
CIICYIOIHUE pa3/iebl: M30MEpHUs, HOMEHKIATypa, (U3MYECKHe H XHMHYECKHE CBOWCTBA,
crocoObl oyyeHusi. MexaHU3Mbl peakiuid. JHepreTudeckas [uarpaMmma peakimii.

Apomatudeckue coeuHeHus. Teopuu apomaruunoctu. CoeArHEHUsI OEH30JIBHOTO Ps/Ia.

N3omepus. Homenkmarypa. CrocoObl mojydeHHs. XUMHYECKHE CBOWCTBAa. BrnmsHue
3aMecTHTeNel B OEH30JbHOM KOJIbLIE Ha HANpaBJICHHUE M CKOPOCTb PEAKIHH 3JIEKTPOPHUIHLHOTO
3aMEILEHHUS.

4 O0beM yueOHOH TUCHUILIUHBI

4.1 Ounas ¢popma

Bunbr yueOHOM paboThI B 3aueTHEBIX B akanmewm.
SIMHUIIAX yacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonTaktHas padora (KP): 1,33 48,2
Jlexmu (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHasi padora (CP) 1,67 59,8
Bujx koHTpoJs: 3aUeT/IK3aMeH 3a4er ¢
OLICHKOM
Bunst yueOHOI paboThI B 3auerHbIX B actponom.
eIMHULIAX yacax
O0masi TpyA0eMKOCTh TUCIHHUIIJIMHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonraktHas padora (KP): 1,33 36,15
Jlexumn (Jlek) 0,44 12
[Tpaxtnueckue 3anstus (I13) 0,89 24
CamocrositenbHas padora (CP) 1,67 44,85
Buja koHTpoOJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLIEHKOH
4.2 3aounas ¢popma
Bunasr yue6HOM paboThI B 3aueTHBIX B akanem.
SIMHATIAX yacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4e0OHOMY IIAHY 3,0 108
Konrakthas pa6ora (KP): 0,62 22,2
Jlexmm (Jlek) 0,28 10
[Tpaktaeckue 3arstus (I13) 0,33 12
CamocrositesibHas padora (CP) 2,27 82
Bua koHTpoOJsA: 3aUeT/IK3aMeH 0,11 3a4eT ¢
oneHkoii (3,8)
Bunast yueOHoM paboTh B 3auerHbIX B actponom.
CIMHATIAX gacax
O0mas TpyA0eMKOCTh JMCIHIIIHHBI 10 Y4eOHOMY IIAHY 3,0 81
KonrTaktHas padora (KP): 0,62 16,65
Jlexruu (JIek) 0,28 75
[Tpaktuaeckue 3arstus (I13) 0,33 9
CamocrositesibHas padora (CP) 2,27 61,5
Buja koHTpoOJISi: 3a4eT/3K3aMeH 0,11 3a4eT ¢
OLICHKOM
(2,85)
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AHHOTanuaA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«Dusznyeckas xumus» (51.5.10)

1. Leab AUCHUIIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABIISIFOLIUX
XOJIOM XHUMHYECKOTO Tpolecca, MOKa3aTh O00JacTH TNPWIOKEHHUS 3THX 3aKOHOB M HAYYHTh
CTYyJIEHTa TPAaMOTHO IIPUMEHSATh UX IPH PELICHUH KOHKPETHBIX TEOPETUYECKUX M MPAKTUYECKUX
3a/1a4.

2. B pe3yabTare uH3yYeHHs JUCUMILIMHBI OOyYAOIIMHCH 1O NporpaMmme
O0akajiaBpuaTa J10JI/KeH:

Obnadams cnenyronumu oodmenpodeccnoHanbHbiMu KomneTeHImsaMu (OI1K):

- CMOCOOHOCTBIO ~ HCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B TPO(ECCHOHANBHOM JESITeIbHOCTH, NPUMEHSTh METOAbl MAaTeMaTH4eCKOro
aHaJIM3a U MOJICJIMPOBAHUS, TCOPETHUYECKOTO U 3KCIIepUMeHTalIbHOTO necnenoanus (OITK-2);

- CMOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIC 3aKOHBI IS
NOHUMAaHHUsI OKpYXKaroiero Mupa u sisnenuit npupoas (OI1K-3).

3namo:

- OCHOBHBIE 3aKOHBI (PU3NYECKON XMMUH, B3aUMOCBSA3b (PU3NIECKUX M XUMUIECKUX
XapaKTEpUCTHK IIPOLECCa;

- MyTH OIpPEACNICHUS] BAXKHEMIIUX XapaKTEPUCTUK XUMHUYECKOIO pPABHOBECUS
(KOHCTaHTBI PABHOBECHS, PAaBHOBECHOTO BBIXOJA MPOJYKTA, CTETIEHU MPEBpAIICHUsS MUCXOIHBIX
BEIIECTB) U BIMSHUS PA3TUYHBIX (PAKTOPOB Ha CMEIIEHNE XMMHYECKOTO PABHOBECHS;

- yCIIOBUSI yCTAHOBJICHUs (Da30BBIX PABHOBECHI B OJHO- U MHOTOKOMITOHEHTHBIX
CUCTEMAaX, BO3MOKHOCTU PAa3/IE€JICHUS CIOKHBIX CUCTEM Ha COCTABJISIOLINE KOMIIOHEHTHI;

- TEPMOJAMHAMUYECKOE ONHUCAHNE CBOMCTB MICANbHBIX U HEHUJICAJIbHBIX PACTBOPOB,
MOAXO0/bl K HAX0K/ICHUIO NapLHaJIbHBIX MOJIIPHBIX BEIMYMH KOMIIOHEHTOB pacTBOpa.

Ymemuw:

- IPUMEHATh  TEOPETUYECKME  3HAHUA M DKCIIEPUMEHTAIBHBIE  METOMBI
UCCIIe0BaHMs PU3NYECKON XUMHHM NP PEIIeHUH MPOo(heCcCHOHATBHBIX 3a/a4;

- IIPOBOAUTH TEPMOJNHAMUYECKHE PACUYETHI, OCYIIECTBIATh AHAIM3 U HAa OCHOBE
3TOTO J1e1aTh 00OCHOBAHHBIE BBIBOJIBI,

- Mpe/ICKa3bIBaTh M HAXOAWTh ONTHUMAJIbHBIE YCIOBUS NMPOBENEHUS XUMHUYECKOIO
npolecca ¢ HeNlblo MOIyYeHUs] MaKCUMaJIbHO BO3MOKHOTO BBIX0/Ia HMHTEPECYIOIEr0 MPOAYKTA;

- NPEJCTABIATh JaHHbIE Ja0OPaTOPHOI0 MCCIEI0BaHUS B Tpaduueckoit opme U Ha
OCHOBE IIOJYyYEHHBIX 3aBUCHUMOCTEH OIPENEIATh COOTBETCTBYIOUIME TEPMOJMHAMUYECKHE U
KMHETUYECKUE XapaKTEePUCTUKN XUMHUECKON CUCTEMbI U XMMHUECKOI 0 IIpolecca;

- IIPOBOAMTH aHAJIN3 U KPUTHYECKH OLIEHHWBATH IOJYYEHHBIE HKCIIEPUMEHTAIbHBIC
JTaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX ONBITOB.

Bnaoempy:

- KOMILIEKCOM COBPEMEHHBIX TEOPETHMUYECKHX METOO0B (DHU3MUYECKOW XMMHUHU IS
pelIeHNs] KOHKPETHBIX UCCIIEI0BATENIBCKUX 33124,

- HaBbIKAMHU  OIpEENIEHUsI COCTOSIHUS paBHOBECHS M  CAMOIPOU3BOJIBHOIO
HaIpaBJIEHUSI XMMUYECKOT0 MpoIiecca;

- npueMamMu OOpaOOTKHU TIOJNIYYEHHBIX OIBITHBIX JIAHHBIX JJIsi BBISBICHUS U
YCTAHOBJICHHUSI B3aMMOCBSI3ed MeEXIy TEpMOJMHAMUYECKUMH CBOWCTBaMU U (U3NUYECKUMU
napaMeTpamH Ipolecca;

- 3HAHUSAMHU OCHOBHBIX 3aKOHOB (DM3MYECKOM XHMMHUU U COJAEpKATENbHOM
MHTEPIPETAlMA TEPMOAMHAMUYECKUX PACUETOB.

3 Kpartkoe conep:kanue JMCIHHUIITHHBI

XumMnuyeckass TepMOAMHAMHUKA. 1-plii W 2-0il 3aKOHBI TEPMOJMHAMHUKH, TOCTYJaT
[Tnanka. B3auMocCBsI3b TEmIOTHI, pabOTHl M M3MEHEHUs BHYTPEHHEH SHEpPIUU B IPOLECCax C
ydacTueM wujaeaigbHoro rasa. TemnmoéMmkocTh TBEPABIX. KUIKMX M Tra3000pa3HBIX BEIIECTB.
Tepmoxumus. Beruucienue TernoBbeiX 3()(EKTOB XMMHUECKUX pEeakIHid, mpoIeccoB (a3oBhIX
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MEPEXO0JI0OB, PACTBOPECHHSI U IPYIHX (PU3UKO-XUMHUYECKUX TporeccoB. JHeprusi [mbbca u
sHeprus ['enbmronbliia Kak KpPUTEpPUHM HANPABICHHUS XUMHUYECKOro mponecca. Pacuér
a0CONIOTHOW 3HTponuu. XHUMHUYECKOEe paBHOBecue. KoHCTaHTa XMMMUYECKOTO paBHOBECHUS U
MeTO/bl €€ pacdy€ra M HKCIEPUMEHTAIBHOIO ompeneiacHus. PaBHOBECHBIM BBIXOJ IPOIYKTA,
BIMSIHUE JIaBJICHUS, TEMIIEpaTypbl, MPUMECH HHEPTHOTO Tra3a Ha pPaBHOBECHBIM BBIXO/I.
VYpaBuenus wuzorepMbl M u300apbl Bant-I'odda. Cratucrtuueckas tepmoaumHamuka. Pacuér
TEPMOJIMHAMHYECKUX (QYHKIMNA Ha 6a3e MpencTaBlIeHU 0 CyMMe IO COCTOSIHUSIM.

da3oBble paBHOBECHS B OJAHOKOMIIOHEHTHBIX cucTemMax. Da3zoBble NEpexoabl M
¢azoBas guarpaMMa COCTOSIHHSA Ul OJHOKOMIIOHEHTHBIX CHUCTeM. TpoiiHas To4ka. YpaBHEHUE
Kunaneiipona-Knay3uyca. 3aBUCMMOCTh JaBJIEHMS HACBILIEHHOTO Mapa OT TEeMIEpPaTypsbl.
Omnpenenenne TepMoauHamMHyecknx (yHKIMiA mporecca (azoBoro mnepexona.Kpuruueckas
TeMIlepaTypa.

TepMonnHamuueckasi Teopusi pacTBopoB. Krnaccudukamus pactBopoB. CrocoObt
BbIpaXXEHHUsSI cocTaBa pacTBopa. [lapiuanbHble MOJSpHbIE BETUYMHBI. YpaBHeHus [ u6Oca-
Hrorema. Mpneanbuple pacTBOphl. TepMoaumHaMudeckne (YHKIUU CMEIICHUS JUIS WACaTbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pa3baBiieHHbIe pacTBOpPHI, 3akoH ['enpu. HewpeanbHbie
pacTBOpBl,  IMOJOXUTEJIbHbIE W  OTPULATENIbBHbIE  OTKJIOHEHMs OT 3akoHa Payns.
TepMoaMHAMUYECKOE ONMHUCAHWE HEUJCATbHBIX PAcCTBOPOB, AaKTUBHOCTh, Ko3(hduiueHt
akTuBHOCTH. KosuMratuBHble CBOMCTBa pacTBOPOB HEJNETYYMX BELIECTB B  JIETYYEM
pactBoputene. Kpuockonus, 30ymmockonus. OcMOC, OCMOTUYECKOE JaBICHHE.

da3oBble PABHOBECHSI B MHOTOKOMIIOHEHTHBIX cHcTeMax. [/luarpaMmbl «gaBJicHUE-
COCTaB», «TEMIIEPAaTypa-cOCTaB», «COCTAB [apa-COCTaB KUAKOCTU» I UACAIbHBIX U
HEUICATbHBIX pacTBOpoB. 3akoHbl [mOOca-KonoBanoBa, A3zeorporus. DU3HKO-XUMHYECKHE
OCHOBBI pa3JelieHus KHUJIKUX cMmeced, pekThudukanus. OU3NKO-XUMUYECKUH U TEePMHUYECKUN
aHayu3. Pa3nuuHble TUIBI AUMarpaMm IJIaBKOCTH. DOBTeKTuKa. [IpaBuio ¢a3 u npaBuio poryara.

4 O0bem yueOHOH TUCHHMILINHBI

4.1 Ounas gopma

Bunsl yueOHoM paboThI B 3auerHbIX B akanem.
eIMHUIIAX qacax
OO0masi TpyA0eMKOCTh TUCIUIIJIUHBI M0 Y4eOHOMY MJIAHY 5,0 180
KounraktHas padora (KP): 1,78 64,4
Jlexmm (Jlek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositesnbHas padora (CP) 2,22 80
Bua koHTpoOJIsA: 3a4UeT/IK3aMeH 10 IK3aMeH
’ (35,6)
Bunet yueGHoit paboThI B 3auernsix | B actponowm.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHUILJIUHBI 10 Y4eOHOMY IUIAHY 50 35
KonrakTHas padora (KP): 1,78 48,3
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
Bua KoHTpoJIsi: 3a4eT/IK3aMeH 10 IK3aMeH
’ (26,7)
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4.2 3aounas ¢popma

Bunsl yueOHoI paboThI B 3aueTHBIX B akanewm.
CIMHULIAX gyacax
O0mas TpyA0eMKOCTh TUCIHUIIJIUHBI M0 Y4eOHOMY IIAHY 5,0 180
Konrakthas pa6ora (KP): 0,46 16,4
Jlexumm (Jlek) 0,22 8
[TpakTaeckue 3anrstus (I13) 0,22 8
CamocrositesibHas padora (CP) 4,30 155
Bua xoHTpoJA: 3aueT/3K3aMeH IK3aMeH
0,24
(8,6)
Bunel yueGHOI paboThI B 3auernsix | B actponom.
CIMHULIAX gyacax
O0mas TPyA0eMKOCTh TUCIHHUIJIMHBI 110 Y4eOHOMY MJIAHY 5,0 35
KonrakTHas pa6ora (KP): 0,46 12,3
Jlexruu (JIek) 0,22 6
[Tpaktuyeckue 3anstus (I13) 0,22 6
CamocrositesbHasi padora (CP) 4,30 116,25
Bujx koHTpoOJs: 3a4eT/IK3aMeH 024 IK3aMeH
’ (6,45)

AHHOTaNus y4eOHOH NPOrpaMMspl JUCHHUILIMHBI
«Koanounnas xumus» (b1.b.11)

1 Heap AMCUMIUIMHBI — O3HAKOMIIEHHE CTYJEHTOB C OCHOBAaMH TEPMOJIWHAMUKU
MOBEPXHOCTHBIX SIBIICHUM, CIIOCOOAMHU TOJYYCHHS U BaKHEUIIMMU CBOWCTBAMM JUCIIEPCHBIX
CHUCTEM.

2 B pe3syabrate
0akajaBpHaTa qOJIKEH:

Obnaoams cnenyromumu oodenpodeccnoHanbHbiMU KoMiteTeHIusiMu (OI1K):

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCLHUILIIMH B
MpOoPECCUOHAIBHON ~ JICSITEIbBHOCTHA, TNPUMEHSATh METOJbI MAaTeMaTHUYeCKOro aHaiu3a |
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMEHTanbHOro uccienoBanus (OITK-2);

- CIIOCOOHOCTHIO UCIOJIH30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JJIS TOHUMAHUS
OKpy»arorero Mupa u sieienuit mpupoasl (OITK-3).

3namo:

- OCHOBHBIC MOHATHS W COOTHOILUEHUS TEPMOAMHAMUKH MOBEPXHOCTHBIX SIBJICHUUN
(TepMOoaMHAMUKA TIOBEPXHOCTHOTO CJIOS; aire3vs, CMAauWBaHUE W pACTEKaHHE KHUIAKOCTEH;
JTUCTIEPCHOCTh U TEPMOAMHAMHYECKHE CBOMCTBA TEN; aJICOPOIIHS ra30B U MapoB, aICOPOIHS U3
PacTBOpPOB);

- OCHOBHBIE€ METO/bI MOJTYUYEHHUS TUCIIEPCHBIX CUCTEM;

- OCHOBHBIC CBOMCTBAa JUCHEPCHBIX CHCTEM (DJIIEKTPOIIOBEPXHOCTHBIE CBOWMCTBA;
KMHETUYECKUE U ONTUYECKHE CBOMCTBA; CBOMCTBA PAacTBOPOB KOJUJIOMJHBIX MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB);

- OCHOBHBIE TOHATHS M COOTHOILIEHUS TEOPUM arperaTMBHOM YCTOMUYMBOCTH U
KOAryJsiiiuy JTM0(QOOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3OBaHHUS M PEOJOTHUYECKHE CBOMCTBA
JUCTIEPCHBIX CUCTEM.

Ymemy:

- TPOBOJUTH PACUETHl C HCIOJIH30BAHMEM OCHOBHBIX COOTHOIIEHUN TEPMOJIUHAMUKHU
MOBEPXHOCTHBIX SIBJICHUM U pacyeThl OCHOBHBIX XapaKTEPUCTUK JUCIEPCHBIX CUCTEM.

Braoemy:

H3YyYCHUA JTUCHUIIJIMHBI oﬁyqaloumﬁm mo ImporpamMmme

45




- METOJIaMU HM3MEPEHUs MOBEPXHOCTHOIO HATSKEHMS, KPAaeBOIO YIJIA, BEJINYMHBI
aacopOUMM W yIeNbHOW  TOBEPXHOCTH,  BS3KOCTH,  KPUTHYECKOW  KOHIIEHTpAIUU
MUIIEIUIO00Pa30BaHMsl,  SJICKTPOKMHETHYECKOTO  MOTEHIMajda;  METOJAaMH  IPOBEACHHA
JUCIIEPCUOHHOIO AaHAJIW3a, CHHTE3a JHUCIEPCHBIX CHCTEM M OLEHKM MX arperaTMBHOM
YCTOMYUBOCTH.

3 Kpatkoe coaep:kanue TUCHUTLIUHBI

Mogyns 1. [Ipeamer u npu3Haku 00BEKTOB KOJUIOUTHON XUMUU

KomnongHas xumMus - HayKa O IMOBEPXHOCTHBIX SIBJICHUSX M JUCIIEPCHBIX CHUCTEMAX.
OcHOBHbBIE IPU3HAKU JUCIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAMCIIEPCHOCTH; TOBEPXHOCTHAs
SHEPrus; KOJMYECTBEHHbIC XapaKTEPUCTHKU JucnepcHocTH. Kiaccudukamus IucCHepCHBIX
CUCTEM.

Monyinb 2. TepMoguHaMuKa HOBEPXHOCTHBIX SIBJICHUN

OOmass XapakTepuUCTUKAa IIOBEPXHOCTHOM »HHepruu. IloBepxHOCTHOE HaTsKEHUE.
VYpasuenue ['u66ca-I"enpmrombia i BHyTpeHHEH yIeIbHON TOBEPXHOCTHOM dHEPTUHU (ITOJTHOU
MMOBEPXHOCTHOM YHEPTHUN).

Meton u36biITKOB ['m60Oca. DyHnameHTanbHOE ajacopOuMoHHOEe ypaBHeHue [ub60Oca.
YactHoe BbIpakeHue ypaBHeHHs [n00ca. I[loBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
MHAKTUBHBIE BEIIECTBA.

Anresuss u koresus. YpaBHenue Jlrompe s pabotbl anare3uu. CMauuBaHHE, 3aKOH
HOunra. VYpasuenue J[lrompe-FOnra. Pactexanue >xuaxoctedd, kod)PHUIMEHT pacTeKaHUs IO
[apxuncy. Oddexr Mapanronu, npaBuio AHTOHOBA.

[IpaBuio ¢a3 I'mbbca wu pgucnepcHOCTh. BrusHHE KpUBH3HBI MOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Tein (ypaBHenue Jlamnaca). KanwuisipHble sBieHHs. YpaBHEHHE
KenbBuna. BiusiHue nucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PAaBHOBECHSI XMMUYECKOU
peakiun, TemMeparypy $hazoBoro nepexoaa.

MeToapl TONMyueHUs JAUCIEPCHBIX cUCTeM. YpaBHeHHe PeOunaepa s paboThI
nucrnieprupoBanus. Ddpdexkt Pebunaepa. ['omorenHas u rereporeHHasi KOHJEHCAIUS. DHEPrus
I'n66ca obpazoBanus 3apojbiiia HOBOH (a3sl. Kunernka o6pazoBaHust HOBOH (a3bl.

Mopyns 3. AncopOLMOHHBIE paBHOBECHS

[Tpupona ancopOUMOHHBIX CHJI. AJCOpPOLMS Tra30B W MapoB Ha OJHOPOJHOU
noBepxHocTu. 3akoH ['eHpu. Monens u ypaBHeHue Jlenrmiopa. Teopusi mOIUMOJIEKYISIPHON
ancopbuun bpynayspa, Ommera, Temnepa (BOT). Omnpenenenue yaenbHOW NOBEPXHOCTH
metogom BOT.

AncopOuust ra3oB M IMapoB Ha NOPHCTHIX Marepuanax. Kiaccudukanus mop 1o
Jy6ununy. Teopusi kanuuisipHOM KoHJeHcanuu. PacueT mHTerpanbHoil 1 auddepeHmanbHOR
KPHUBBIX paclipeieieHus: o0beMa 1op Mo pa3mMepam.

AncopOuMsi Ha MHUKPOINOPUCTHIX Marepuanax. IloreHuuansHas Tteopus [longnu.
Xapakrepuctuueckass KpuBas ajacopoumu. OOoOmeHHoe ypaBHeHHe Teopuu JlyOuMHMHA
00BEMHOT0 3alOJIHEHHS] MUKPOIIOp, YypaBHeHue JlyOuHuHa - Pagynikesuya.

AncopOmusi  MOBEpXHOCTHO-aKTUBHBIX  BemiecTB. [IpaBuno [loxno -  TpayOe.
3aBUCHUMOCTh MOBEPXHOCTHOTO HATSDKEHHUSI OT cOocTaBa pacTBopa. YpaBHeHue lllumikosckoro.
VYpaBHEHUS COCTOSHUSI Ta3000pa3HBIX IOBEPXHOCTHBIX (aJCOPOIMOHHBIX) IUIEHOK. Beckhl
Jlenrmropa.

Monyinb 4. D51eKTpU4eCKHUE SIBICHNS HAa IOBEPXHOCTH

Mexanu3mbl  00pazoBaHus JBOMHOro asnekrpuueckoro ciost (A2C). VYpaBHeHus
Jlunnmana. Onektpokanwuisipuble Kpusble. Teopunm crpoenus [IOC. Pemenue ypaBHeHus
[Tyaccona-bonsimana s auddysnoit yactu AIC. JIOC no teopum llrepna, mepesapsaka
MIOBEPXHOCTH.

OJIEKTPOKMHETUYECKUE  SIBICHUS, JJIEKTPOKMHETUYECKHM IOTEHIUal. Y paBHEHUE
['enpmrombiia-CMOIIyXOBCKOTO AJIS JIEKTPOOCMOCA M AJeKTpodopesa.
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Monyins 5. Kunernueckue cBOMCTBa JUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCA@XKACHUS YaCTHUI] C UX pa3MepoM. YCIOBHs COOIIOAEHHUS 3aKOHA
Crokca. CenuMEHTAllMOHHBIM aHaJIW3 MOJUAUCIEPCHBIX cucTeM. KpuBble pacnpeneneHus
gacTul, 1o pa3mepaMm. [lpupoma OpOYHOBCKOrO JBMDKCHHS. 3aKOH OHWHINTEHHA -
CmomyxoBckoro. CreactBus U3 TeOpud OpOYHOBCKOro JBMKeHHUS. CenuMeHTalMOHHO-
TP Py3MOHHOE paBHOBECUE, TMIICOMETPUUYECKHI 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMUMBOCTb M KOAryJIsILUs AUCIIEPCHBIX CUCTEM

CenuMeHTallMOHHAs M arperatuBHas yCTOMYMBOCTU CHCTEM. JInopwipHele U
mno¢poOHble cuctembl. Kputepuit nmuodunsHoctn 1no Pebunpepy-llykuny. Jlnodunbhbie
nucriepcHble cucteMsl. Kimaccugukaiysi oBepXHOCTHO-aKTUBHBIX BeLECTB. TepMOAMHAMUKA U
MexaHu3M muieuiooopasoanus. Ctpoenne mumemn [TAB. Comobunmzamus. Kpurndeckas
KOHIIEHTPaLUsl MULIEITIOO0pa30BaHusl, METO/IbI €€ OIPEeACICHHUS.

JInopoOusie nucnepcHbie cucTeMbl. DakToOpbl yCTOMYMBOCTH JTHO(OOHBIX CHCTEM.
beicTpas n meanenHas koaryysannd. Kunernka xoarynsnuu o CMOJIyXOBCKOMY. 3aBUCUMOCTD
YHClla YacTULl Pa3HOro Mopsiika oT BpeMeHu. OCHOBHBIE N0JI0XKeHUs Teopuu Jlepsaruna, Jlannay,
®epest, OpepoOeka ([JIPO). PacknuHuBaromiee aaBieHHe M ero cocrapistone. Oomiee
yYpaBHEHUE JJIsl 3HEPIUM B3aUMOJAEWUCTBUS JUCIEPCHBIX vacTull. lloTeHuManbHbBIE KpHUBBIE
B3auUMoOJecTBUA 4YacTull. HeWTpanu3anuoHHas M KOHLEHTpalMOHHas Koaryssauus. [Ipasuio
Tyneue-I"apau.

Moayns 7. CrpykTypooOpa3oBaHHE M CTPYKTYpHO-MEXaHHYECKHE CBOHCTBA
JUCIIEPCHBIX CUCTEM

Tumnsl cTpyKTYp, 00pa3yromuxcs B AUCHEPCHBIX cUcTeMaXx. B3auMocBsa3b MeXay BUIOM
NOTEHLIMAIbHON KpUBOHl B3aumojeicTBus yactull (o teopuu JJIDPO) n TUIIOM BO3HHMKAIOLIMX
CTpykTyp.  KoaryisilMOHHO-TMKCOTpPONIHBIE ¥ KOHJEHCAL[MOHHO-KPHUCTaUIN3allMOHHBIE
CTPYKTYpBHI.

Peoslornueckuii MeTox MCCIENOBAaHUS IUCHEPCHBIX CUCTeM. OCHOBHBIE TNOHATUSA H
ujieabHbIe 3aKOHBI Pe0JIOTUH. MoenupoBaHue peoIorHuecKuX CBOMCTB Tel.

Knaccugukanuss JUCIIEPCHBIX CUCTEM MO CTPYKTYPHO-MEXAaHHMUYECKHUM CBOWCTBaM.
Bs13KOCTh JKMIKHMX arperaTUBHO YCTOHYMBBIX JIUCHEPCHBIX CHUCTEM. YpaBHEHHUs OWHIITEHHa,
Illrayngunarepa, Mapka - XayBuHka. Peonornueckue CBOWCTBA CTPYKTYpUPOBAHHBIX
KUAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CUCTEM.

Ob1ee konuyecTBo MoayJei — 7.

4 O0beM yueOHOH THCHMIIINHBI

4.1 Ounas gopma

Buapr yue6HOI paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax
Oo0mas TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
KounraktHas pa6ora (KP): 1,78 64,4
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3anstus (I113) - -
JlaGopatopusbie pabotsl (JIP) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
[ToaroToBka K 1a00paTopHbIM paboTam 1,11 40
Jlpyrue BUJbI CAMOCTOSITENIEHON PabOTHI 1,11 40
Bua koHTpoOJs: 3aUeT/IK3aMeH 10 IK3aMeH
’ (35,6)
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Bunsl yaeOHOM paboThI

B

3a4CTHBIX

B actponom.

eIMHUIIAX Hacax
Oo0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY TJIAHY 5 135
KonraktHas pa6ora (KP): 1,78 48,3
Jlexuuu 0,89 24
[Tpaxtuueckue 3ansatus (I113) - -
Jlaboparopusie pabots (JIP) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
IToaroroBka K J1abopaTopHBIM paboTaMm 1,11 30
Jpyrue Buapl caMOCTOSTENIHON pabOThI 1,11 30
Buja koHTpOIsA: 3a4eT / IK3aMeH 1,0 Jxzamen
) ’ (26,7)
4.2 3aounas ¢popma
Bunet yueGHoI paboThI B 3aueTHBIX B akagem.
CIMHUTIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
KonrakTHas pa6ora (KP): 0,46 16,4
Jlexumn (Jlek) 0.22 8
JlaGopaTtopHsie padoTs (JIP) 0.22 8
CamocrositeibHas padora (CP): 4,32 155
IToaroToBka K J1abopaTopHBIM paboTaM 1,11 40
Jpyrue Buapl caMOCTOSTEILHON pabOThI 3,21 115
Bua KoHTpoO.IsA: 3a4yeT/IK3aMeH 024 IK3aMeH
' (8,6)
Bunael yue6HOM paboThI 3aqeliHblx B actporom.
€IMHUIIAX Hacax
Oo0masi TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TJIAHY 5 135
Konrakthas padora (KP): 0,46 12,3
Jlexnun 0,22 6
JlabopaTtopusie padoTs (JIP) 0,22 6
CamocrositesabHas padora (CP): 4,32 116.25
[TonroroBka k 1a00paTOpHBIM paboTaM 1,11 30
Jlpyrue BUJbI CAMOCTOSITENILHON PabOTHI 3,21
Bua koHTpoOJIs: 3a4eT / IK3aMeH 0,24 31;;?41\;‘;"]{

AHHOTanug padoyeil NPOrpaMmbl JUCUUIIJIMHBI

«AHaJUTHYECKAsT XUMHS U QU3NKO-XUMHUYecKHe MeToabl anaau3a» (b1.5.12)

1 Ileap AMCHMILUIHHBI -
rpynmaM  METOJOB  XMMHYECKOTO  aHaJIn3a,
pelIeHrs KOHKPETHBIX 3a/1a4 XUMHUISCKOTO aHaJIH3a.

2 B pe3yabTare OCBOEGHHS JUCHHUILIMHBI
0akajiaBpUaTa J10JIKeH:

Hanoboiee

HIUPOKO

HpI/I06peTCHI/IC O6y‘-IaIOH_II/IMI/ICH 3HaHUM MO OCHOBHEIM
IMPUMEHACMBIX
MMPOMBIINIJICHHOCTH H HCCIIeI0BaTEIbCKOM pa60Te, a TaKXcC KOMHCTCHHHﬁ, HCO6XOJII/IMBIX JJIA

o0yyaomuiicd 10 nporpamme

Ob6aaoams crnenyromumu odmenpodeccuoHanbHbIMI KomreTeHusaMu (OITK):




- CIIOCOOHOCTBIO HCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIHUILIINH B
npodeccCuoHaNbHOM  AESITETbHOCTH, MPUMEHSITh METOAbl MaTeMaTHMYeCcKOro aHajiu3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M SKCIIEpUMeHTaIbHOTO HecienoBanus (OITK-2);

- CIIOCOOHOCTHIO UCIIOIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI JIJIs1 TOHUMaHUs
OKpyXarouiero Mupau sisieHuii npuposi (OITK-3).

3Hams:

- OCHOBHBIC MMOHATHUSA, TEPMHUHBI, METOJIbI U MPUEMbI KAUECTBEHHOTO M KOJUYECTBEHHOTO
XUMHYECKOTO aHallh3a, TEOPUI0 XHUMHYECKMX M (PU3UKO-XMMHUYECKUX METOJO0B aHaIN3a,
MPUHIIAITEI pA0OTHI OCHOBHBIX MTPUOOPOB B (PU3UKO-XUMHYECKHX METOJIaX.

Ymems:

- MPUMEHATh MNPHOOPETEHHBIC MPAKTUYECKHE HABBIKK B  NPOQGECCHOHATHHON
JEATEIbHOCTH ISl PELICHUs KOHKPETHBIX 3a/1ay; BJIaJeTh: MOHUMAHHEM LIEJIEH U alrOPUTMOB
XMMHUYECKOTO aHallh3a, Coco0aMu peHIeHUs] aHATMTUYECKUX 3a/1ad, OIEHKOW BO3MOKHOCTEH
KaXJIOTO METO/Ia aHAJIN3a, OCHOBAMHU METPOJIOTMYECKON OLEHKH PE3YJIbTATOB KOJIUYECTBEHHOTO
XUMHUYECKOTO aHaJn3a.

Braoems:

- TMOHWMaHUEM IeJIed W aJTOPUTMOB XHMHYECKOTO aHaiH3a, CIoco0aMu peIieHus
AQHAJTUTUYECKUX 3a/lad, OLEHKOM BO3MOXXHOCTEH KaXJOro METOJa aHaliu3a, OCHOBaMU
METPOJIOTUYECKOU OIICHKU PE3YJIbTATOB KOJIMUYECTBEHHOI0 XUMUYECKOT0 aHAJN3a,

- MPEACTaBICHUEM O €IMHOM JIOTMKE XMMUYECKOTO aHalln3a, 0 MHOTOOOpa3uu METO0B
XHMHUYECKOTO aHaJIM3a U O KOHTPOJIE KadyecTBa PE3yJIbTATOB KOJIMYECTBEHHOTO XUMHUYECKOTO
aHaau3a.

3 Conep:xaHue THCHUTLTHHBI

Beenenue. Ilonstue 00 aHamuTuyeckod xumun (AX) Kak O CHCTEME 3HAHHM,
MO3BOJIAIOIIEH YCTAaHOBUTh KaueCTBEHHBIM M KOJMYECTBEHHBIM cocTaB BeulecTBa. 3agaun AX.
AHaJIUTHYECKUN CHUTHAJI KaK HOCHUTENb KayeCTBEHHOW M KOJMYECTBEHHOW HMHQOpMaiuu o0
oObexTe aHanuza. [lonsTHe O mpobooTOOpe M mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
NpEABbSBISIEMbIE K METOJAaM XHMMHUYECKOTO aHallu3a. YCJIOBUSA BBIIOJHEHHS OIpPEACIICHUN.
Amnanutuueckas popMa, aHATUTHYECKUE TIPU3HAKU. AHATUTHYECKHE KJIacCU(PUKAIUU KaTHOHOB
Y aHUOHOB.

Cucremarnueckuii u JapoOHBIN aHanu3. CoOBpEeMEHHbIE METOAbl HJICHTU(PHUKALUN
AJIEMEHTOB U cOequHEHNN. OpraHnuecKrue aHAIUTHUYECKUE PEAreHThl B aHAIN3€ HEOPraHUYECKUX
BelecTB. PaBHOBecHs B aHAIUTHYECKUX TOMOTEHHBIX W Te€TEpPOreHHBIX cuctemax. OCHOBHBIE
TUTIBI peakiui, npuMeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIICHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanne paBHOBECHST aHATMTUYECKHUX
peaKIuii ¢ MOMOIIBI0 KOHCTAHT paBHOBECHs. YUeT MOOOYHBIX peaklMii ¢ TMOMOIIBIO ammapara
YCJIIOBHBIX KOHCTaHT paBHOBecus. lCronb30BaHWE YCIOBHBIX KOHCTAHT PAaBHOBECHS ISt
ONTUMU3ALMKN AHATUTUYECKUX PEAKIHMM M MPAKTUYECKUX YCIOBUM UX BBIMTONHEHUS. OCHOBBI
METO/JIOB KOJMYECTBEHHOTO XHWMHYECKOTOo aHanmm3a. MeToapl KOJMYECTBEHHOTO aHaIu3a.
TpeOoBaHusl, TPEABSIBISIEMbIE K XUMHUYECKUM PEAKIUSM, HCIOIB3YEeMBbIM B XHMHUYECKOM
aHajgm3e. OTambl KOJIMYECTBEHHOTOo aHanm3a. [loHsATHE O TpaBUMETPUYECKOM aHAIH3E.
Teopernueckre OCHOBBI THUTPUMETPUUYECKOro aHanu3a. [lpueMbl TuTpoBanus. PacueTsl B
tutpuMeTpuu. ['padudeckoe orobpakenue mporecca TUTpoBaHusa. CKauoOK TUTPOBAHUS, TOUKA
SKBUBAJIECHTHOCTH, KOHEUHAas TOYKa TUTpoBaHUs. [lepBuuHbIe U BTOpUYHBIE CTaHAAPTHL. MeTos
KHCJIOTHO-OCHOBHOTO THUTpPOBaHUsA. BbIOOp KHUCIOTHO-OCHOBHOTO WHAWKaTtopa. I[Ipumepsl
onpeneneHuid. MeTobl OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO THUTPOBaHMs. OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIN MOTEHIMAT. DaKTOPHI, BIUSAIONIME HA €r0 BEIUYUHY. Y paBHeHre HepHera.

[epmanranatomerpus. Momomerpus. ONTHMM3ALMS YCIOBHil ompeeneHus. Merox
KOMILJIEKCOHOMETPUYECKOTO TUTpoBaHUsA. (OCOOCHHOCTH peaKIui KOMILIEKCOOOpa30BaHUs
(xemarooOpazoBanusi) wuoHOB MeTamwioB ¢ OJITA. Beibop onTuUManmbHBIX  yCIOBHIA
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBAHUS. TutpoBanne MO  METOAYy  OCAXKICHUA.
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Merpoiioruueckasi OLEHKa pe3ylbTaToOB aHanu3a. VHIUKATOpHBIE W HMHCTPYMEHTAJIbHBIC

CIIOCOOBI YCTAHOBJICHUS TOYCK S9KBUBAJICHTHOCTH.

Benenve B (u3HKO-XUMHUECKHUE (MHCTPYMEHTAIBHBIC) METOABl XUMUYECKOTO aHaIn3a
(MMXA-®XMA). Knaccudukanus (GuU3NKO-XUMUUYECKHX METOJOB aHAIHM3a. AHaTUTHYCCKUN

curHan kak wuH(popmaruBHAs (QYHKIMS COCTaBa BeliecTBa. MeTOAbl  KOJMYECTBEHHBIX
mMmepenuii B DOXMA, wuX XapakTepuCTUKa. AHAJIUTUYECKHME M  METPOJOTHYECKUE
XapaKTEPUCTUKU METOIUK ONPEICTICHUSI.
4 O0beM yueOHOH THCHUILIAHBI
4.1 Ounas gopma
Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHULIAX yacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 144
KounrakThas pa6ora (KP): 1,78 64,2
Jlexumn (Jlek) 0,44 16
Jlaboparopusie 3ausTus (J1ab) 1,34 48
CamocrositensHas padora (CP): 2,22 78,8
Buj koHTpoOJIS: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM
Bunst yueOHoI paboThI B 3auerHbIX B actponom.
eIMHULIAX yacax
O01mas Tpy10eMKOCTh JMCHUILTHHBI 110 Y4€0HOMY IUIAHY 4,0 108
Konrakthas padora (KP): 1,78 48,15
Jlexumn (Jlek) 0,44 12
Jlaboparopusie 3ansTHs (J1a0) 1,34 36
CamocrositenbHas padora (CP): 2,22 59,85
Bujx koHTpOJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM
4.2 3aounas ¢opma
Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax
OO0mas TPyA0eMKOCTh JMCHUIIIMHBI 110 Y4eOHOMY IUIaHY 4,0 144
KonTaktHas padora (KP): 0,45 16,2
Jlexruu (JIek) 0,17 6
Jlaboparopusbie 3austus (J1ab) 0,28 10
CamocrositensHas padora (CP): 3,44 124
Buja konTpossi: 3aueT/3K3aMeH 0,11 3a4eT ¢

oneHkoii (3,8)

Bunpr yue6HOM paboTh B 3aueTHbIx B actponom.

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 110 Y4eOHOMY IUIaHY 4,0 108

KonrakThas pa6ora (KP): 0,45 12,15
Jextuu (JIek) 0,17 45
Jlaboparopusbie 3ausTus (J1ab) 0,28 7,5
CamocrositesnbHas padora (CP): 3,44 93

Buja koHTpoOJISi: 3aUeT/3K3aMeH 0,11 3a4eT ¢
OLICHKOM
(2,85)
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«Ankenepuas rpapuka» (51.5.13)

1 Heapb nucuMniMHbI — IPpUOOpPETEHNE 3HAHUM U BHIPaOOTKa HABBIKOB, HEOOXOAMMBIX
CTYJEHTaM JUIsl BBIIIOJIHEHMSI U UTEHUS] TEXHUYECKUX YEPTEKEH, BBIITOJIHEHUS 3CKU30B JIeTalEH,
COCTaBJICHUS] KOHCTPYKTOPCKONH M TEXHOJIOTMYECKOW JIOKYMEHTAllUh B COOTBETCTBUM CO
crangapramu ECK/I; o3HakoMIIeHHE ¢ METOIaMU KOMITBIOTEPHOU IpaduKu.

2 B pe3yabrare wu3yYeHUs1 MCHUILUIMHBI 00y4YalouIuiics 1O MporpamMmme
O0akajiaBpuaTa J0JI/KeH:

Obnadams crnenyronmumu oomeKkyabTypasiME (OK) u obmenpodeccuonanbapiMu (OITK)
KOMIIETECHIUSIMHU:

- CIOCOOHOCTRIO K CaMOOpraHu3aliy U camooopasoBanuio (OK-7);

- CIIOCOOHOCTBIO MCHOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHILIMH B
npoecCHOHANBHOM  AEATETbHOCTH, MPUMEHSITh METOJbl MaTeMaTU4YecKOro aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepUMeHTa bHOro uccienosanus (OI1K-2).

3namo:

- c1oco0BI 0TOOpaXKEHMsSI MPOCTPAHCTBEHHBIX ()OPM Ha IIIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH MPU BHITIOJHEHUH YEPTEXKE;

- BUJIbI U3/I€TIMI U KOHCTPYKTOPCKUX JOKYMEHTOB;

- Ha ypOBHE MPEICTABICHUS XapaKTEPUCTUKU (DOPMBI M IOBEPXHOCTH U3ICIHIA;

Ymemo:

- BBIMOJHATH W YUTaTh YEPTE)KH TEXHUYECKUX H3JCIUNA C y4ETOM JIEHUCTBYIOIIMX
CTaH/1apTOB;

- BBITIOJTHSATH ¥ UUTATh CXEMbI TEXHOJIOTHUYECKUX TMPOIIECCOB;

- MCII0JIB30BATh CPE/ICTBA KOMIIBIOTEPHOM I'paduKHU Ui U3TOTOBICHUS YepPTEkKEN.

Braoemy:

- crioco0amu U pueMaMu U300pakeHus IPEIMETOB Ha IIOCKOCTH;

- rpaduueckoii cucremoit «Kommacy.

3 Kparkoe cogep:kanue TuCUMNIHHBI:

Beenenue. [IpenMer u  MeTtoasl uHXeHepHOM rpaduku. Kpatkume wucropuyeckue
cBeZleHMs. 3a/lauyl U MECTO Kypca B IMOATOTOBKE OakajaBpa TEXHUKU U TEXHOJIOTHH.

Monyns 1. U3nenvst 1 KOHCTPYKTOPCKHE JOKYMEHTHI.

1.1. Buael u3nenuii 1 KOHCTPYKTOPCKUX JTOKYMEHTOB.

Buner m3genuit mo 'OCT: netanb, cOopouHasi €AMHUIIA, KOMIUIEKC, KOMILUIEKT. BuIbI
KOHCTPYKTOPCKHUX JIOKYMEHTOB: YEPTEXK JeTanu, cOOpOYHBIN yepTex, 4epTek OOIIero BUIA,
cneundukanus, cxema. I[uppsl KOHCTPYKTOpPCKMX JIOKyMeHTOB. KpaTkue cBeneHus o
CTPOUTENIbHBIX YEPTEKAX.

1.2. Pe3b00BbIe U3/1eNINs U COETUHEHMUS.

Pe3n0Obl: 0oOpazoBanHme, Kiaccudukaius, u300pakeHHe U 00O3HaueHHWE Ha YepTexke.
CrannaptHble pe3pOoBble u3aenus. Onpeaenenue pe3bObl n3mepenueMm. CoeauHeHus Aetaneit
601TOM M mNUIbKON. Pe3p0oBbIe TpyOHBIE coeuHeHus. LlankoBbie coeTMHEeHNSI.

1.3. DCKU3bI M TEXHUYECKHUE PUCYHKH JETAJIEH.

[TocnenoBaTenbHOCTh  BBIMOJHEHUS  M300paXXeHWH  AeTanu:  BbIOOp  TJIaBHOTO
M300paxkeHusi; OIpe/eleHue HeO0OXOIMMOro KOJMYECTBA H300pa)K€HWi; MOATrOTOBKA MO
yepTexka K U300paKEeHUIO JeTall; H300paXKeHHe OCHOBHBIX BHEITHUX U BHYTPEHHUX OYEpPTaHHM
netanu. OOMep AeTanu HpH BBIOJIHEHUU €€ 3CcKu3a ¢ HaTypbl. OdopmieHue udepTexen u
3CcKU30B jAertaneil. [IpaBuia BeImoaHeHNs U 0(OPMIIEHUS] TEXHUYECKUX PUCYHKOB. OO03HaUeHUs
MaTepuasoB.

1.4. Yeprexu cOOPOUHBIX €IUHUIL.

[IpaBuna BbIOMHEHUS W OQOpMIIeHHS COOPOYHOrO YepTeka: BBHIOOP TJIABHOTO
U300pakeHMsl, OIpeNeeHue KOJUYeCTBa M300paKEeHUI, HAaHECEHWE HOMEpPOB IO3UIIHIA,
HaHECEHHE pa3MepoB (rabapuTHBIE, YCTAHOBOYHbBIE, IPUCOECTUHUTENbHBIE, IKCIUTyaTallHOHHBIE).
Criermndukanus. [IpaBuna BeimonHeHus 1 0popMIICHHS YepTexka 00LIero BUa.
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Mopyns 2. CoenuHeHUS AeTaeH.

2.1. Cxewmsl.

Knaccugukanus cxem mo Bugam u tunam. O6o3HaueHue cxem. lIpaBuiia BBHIIOTHEHUS
CTPYKTYPHBIX M IPUHLUIHAIBHBIX TEXHOJIOTHYECKUX cXeM. CXEeMBbI pacIiooKeHHMs.

2.2. N300pakeHus COETMHEHUH JIeTaleH.

Onannesble coenuHenus. [lnuueBble M mmoHo4Hble coeauHeHus. CoeanHeHUs
mtudToM M HNUIMHTOM. HepasbeMHBIE cOelMHEHMs JAeTalell: CBapka, NaiiKa, CKICHBaHHE,
00BaIbLIOBKA, pa3BalIbLIOBKA, COEIMHEHHUE 3aKJICTIKOM.

2.3. Apmatypa TpyOOIIpOBO/IOB.

Knaccugukanus apmarypel TpyOONpOBOJOB IO Ha3HAUEHHIO, IO THILY INEPEKPBITUS
noToKa paboyeil cpeapl, MO Ccrnoco0y NPUCOCTUHEHUs K TpyOOompoBoay, IO CIOcoOy
repMeTU3alU1 IITUHAES.

Monyns 3. UepTexku cOOPOYHBIX SAMHULL. DIEMEHTHI KOMIBIOTEPHON TpaduKH.

3.1. 'eomeTprueckue XapakKTepUCTUKH (GOPMBI U TTIOBEPXHOCTH U3/ICITHH.

Pasmeppl, mnpaBuna uX HaHeceHUST Ha dYeprexe. Pa3Mepbl HCHOJHUTENbHBIE U
CIpaBOYHbIEC, Ta0apuUTHbIE, KOOPJUHMUPYIOUIME M  yacTHble. ba3bl  u3MepuTeNbHBIE,
KOHCTPYKTOPCKHE, TEXHOJIOTUYECKHEe, BCIoMorarenbHble. Hanecenme pasmepoB oT 0as.
[IpenenpHble OTKIOHEHUS PAa3MEPOB INIAJKUX MOBEPXHOCTEH, NOMYyCKH, mocaiku. Jlomycku u
nocagku anus jgeraneid ¢ pespOoil. lllepoxoBaTocTh MOBEPXHOCTEH JeTaneil, mapaMeTpbl
IIEPOXOBAaTOCTH, NpaBHia HAHECEHUs MapaMeTPOB LIEPOXOBATOCTH MOBEPXHOCTEN Ha YEPTEXE.
[IpenenpHbIC OTKIOHEHUS (POPMBI U PACTIOTIOKECHHUS.

3.2. leranupoBaHue yepTexeil COOPOUHBIX €AUHULL.

[IpaBuna neramupoBaHUs YepTEXKEH COOPOUHBIX €IUHUIL. BbIONHEHHE dYepTexend u
TEXHUYECKUX PUCYHKOB JI€TAJICH.

3.3. DneMeHTHl KOMITBIOTEPHOH rpaduKu.

KomnbrotepHas rpaduka u pemaemsle ero 3agadn. ['paduueckue oObEKThI, IPUMUTHUBBL,
aTpulyThl, cuHTe3 wu300paxkeHusa. llpencraBienne BuaeoMHpOpMalMM U €€ MalllMHHAs
reHepanus. COBpeMEHHBbIE CTaHIApThl KOMIIBIOTEPHOH rpaduku, rpaduyeckue S3bIKU U
Metadainpl. Peanuzanus anmapaTHeIX  Mopayned rpaduueckoil  cucrembl. OCHOBHBIE
rpaduyeckue airopuTMbl Ha IUIOCKOCTH M B mpocTpaHcTBe. IIporpammMuble rpagdudeckue
CUCTEMBI U UX IIPUMEHEHHUE.

Oo11ee konnyecTBO MoayJei - 3.

4 O0beM yueOHOH THCHMIIINHBI

4.1 Ounas gopma

Buast yueOHO# paboThI B 3aueTHbIxX B akanmem.
eIMHUIIAX yacax
O01as Tpya10eMKOCTh JUCHUILIHHBI N0 Y4eOHOMY IJIAHY 4,0 144
KonrakTHas padora (KP): 1,34 48,4
Jlexrun (JIek) 0,44 16
JlaGopatopusbie 3anTus (J1ad) 0,22 8
[TpakTueckue 3anstus (I113) 0,67 24
CamocrositesbHas padora (CP): 2,66 95,6
Kypcogas pabora 27
Jlpyrue BUIBI CAMOCTOSITENILHOM PaOOTHI 68,6
Bua koHTpoOJIsA: 3a4yeT/IK3aMeH 3a4er ¢
OLIEHKOIA,
3a4er

52




Bunst yueOHol paboTh B 3aueTHBIX B actponowm.
eIMHULIAX yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 108
KonTaktHas padora (KP): 1,34 36,30
Jlexuun (Jlek) 0,44 12
JlaGopaTtopusie 3anTus (J1ab) 0,22 6
[TpakTaeckue 3arstus (I13) 0,67 18
CamocrositesibHas padora (CP): 2,66 71,70
Kypcosas pabota 20,25
Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 51,45
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 3a4er ¢
OLIEHKOM,
3a4yer
4.2 3aounas ¢popma
Bunaer yue6HOM paboThI B 3aueTHBIX B akagewm.
CIMHUTIAX qacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonrakTHas pa6ora (KP): 0,34 12,4
Jlexumn (Jlek) 0,11 4
Jlaboparopusie 3anTHs (JIab) 0,06 2
[Tpaktueckue 3anstus (113) 0,17 6
CamocrositesbHas padora (CP): 3,44 124
KypcoBas pabora 27
Jpyrue Buapl caMOCTOSTENIbHON pabOThI 97
Bujx koHTpoOJIsi: 3a4eT/IK3aMeH 3a4eT ¢
0,22 OLICHKOIA,
3auer (7,6)
Bugpsl yaeOHOM paboThI B 3auerHbIX B actponom.
CIMHATIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonraktHas padora (KP): 0,34 9,3
Jlexruu (JIek) 0,11 3
Jlaboparopurie 3anTHs (JIab) 0,06 15
[Tpaktnueckue 3anstus (I113) 0,17 4.5
CamocrositenbHas padora (CP): 3,44 93
KypcoBas pabota 20,25
Jlpyrue Bubpl caMOCTOSTENIBHON pabOThI 72,75
Buj koHTpoOJIS: 3a4eT/IK3aMeH 3a4er ¢
0,22 OLICHKOIA,
3auet (5,70)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUHIIMHBI

«be3onacHocTh ku3HenestesbHocTH» (b1.5.14)

1 Heap qucuumiMHbl - GopMHpPOBaHUE MPOPECCHOHATLHONW KYNbTYphl 0€301acHOCTH,
Mo KOTOPOW TIOHMMAaeTcsi TOTOBHOCTb U  CIIOCOOHOCTh JIMYHOCTH HCIOJB30BaTh B
npo¢eCCHOHATILHON esITeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAaHUM, YMEHHMI 1 HAaBBIKOB
Il obecnieyeHus: Oe30macHOCTH B cdepe MpoPecCHOHATBPHOW ACATENHHOCTH, XapaKTepa
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MBIIUICHUSI W LIEHHOCTHBIX  OPHUEHTAalMH, TpH KOTOPHIX BOMPOCH  0O€30MMacCHOCTH
paccMaTpUBAIOTCS B KAUECTBE IPUOPUTETA.

2 B pe3yJibTaTe 0CBOEHHMS AUCUHMILIMHBI 2. B pe3yiabrare M3ydyeHUsl AUCHMIIUHBI
00y4YaroIuiicA Mo NMporpaMmMe 0aKaJaBpUaTa J0JIKEH:

Obaaoams cnenyromumu oomexynsTypabiMu (OK) u obmenpodeccuonansuabivu (OITK)
KOMIIETEeHIIUSAMU:

- CIIOCOOHOCTBIO HMCITOJIb30BaTh OCHOBBI SKOHOMHYECKUX 3HAHUN B Pa3IMUHBIX cdepax
xusnenestensaoctu (OK-3);

- CIOCOOHOCTBIO paboTaTh B KOJUJICKTHBE, TOJEPAHTHO BOCIPHHHUMATH COLIMANIBHBIC,
ITHUYECKHUE, KodeccuasbHbie U KybTypHbIe paszimnuus (OK-6);

- CIOCOOHOCTRIO K cCaMOOpraHu3aiu u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh MPUEMBI IEPBOIl MOMOIIM, METO/IbI 3aALIUTHI B YCIOBUAX
upe3BbluaiiHbIx curyanuii (OK-9);

- COCOOHOCTBIO UCIOJIb30BATh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI JJIs1 IOHUMaHUs
OKpy»Xaromiero mupa u sieieanit npupoasl (OI1K-3).

3namo:

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

- XapakTep BO3JEHCTBUS BpPEAHBIX U OMACHBIX ()AKTOPOB Ha UEJIIOBEKA U MPUPOJHYIO
Cpedy, METOHIbl 3allUThl OT HUX MPHUMEHHUTEIBHO K cdepe cBoel mpodeccCHOHATBHON
NeSITETbHOCTH.

Ymemo:

- WUJEHTU(UUIUPOBATh OCHOBHBIE OIACHOCTHU CPEbl OOMTAHUS UEJIOBEKa;

- OICHMBATh PHUCK HX peaU3aliH, BBIOMPATh METOIBl 3aIIUTHl OT OMACHOCTEH
IPUMEHHUTENIBHO K cepe cBoeil mpodeccnoHanbHON AEATENIBHOCTH U CHOCOOBI oOecneueHust
KOM(OPTHBIX YCIOBUH KU3HEACATEIBHOCTH.

Braoemy:

- 3aKOHOJATENbHBIMH W TPAaBOBHIMH aKTaMH B 00JacTh O€30MacHOCTH W OXpaHbI
OKpy’Karolie cpenbl, TpeOOBaHUSIMU K O€30MacHOCTH TEXHHUYECKHUX PErjiaMeHTOB B cdepe
MpoeCCHOHAIBHON JESTENHHOCTH;

- crnoco0aMy M TEXHOJIOTUSMU 3aIIUThI B Upe3BbIYAMHBIX CUTYALIUsAX;

- NOHSATHUHHO-TEPMUHOJOTUYECKUM anmapaToM B 00JacTu 6€301aCHOCTH;

HaBBIKAMHU PALMOHAIN3ALUHN MTPO(ECCUOHATIBHON JEATENIBHOCTU C IeNIbI0 00ecTedeHus
0€30IaCHOCTH 1 3aIIUTHI OKPYKAIOMIECH CpeIbl.

3 Kpartkoe cogep:kanue IUCUHIIUHBI.

1. Beenenue B OezonacHocTh. OCHOBHBIE MOHATHS U omnpezaeneHus. bezomacHOCTs U
YCTOMUYUBOE pa3BUTHE.

2. Yenosek u Texnochepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpeMeHHOE cOCTOsTHIE TeXHOC(ephl M TEXHOCPEpHOH 6€30MacHOCTH.

3. UnenTnduranys 1 BO3ICHCTBHE HA YEIOBEKa BPEIHBIX W OMACHBIX (PAKTOPOB CpPEIbI
oOuTaHusl.

Knaccudukanus HeraTUBHBIX (DaKTOPOB Cpelbl OOMTaHMS YEIOBEKa. XUMHYECKHE
HeraTuBHbIE (DaKTOphl (BpeAHble BellecTBA). MexXaHMYECKHME W aKyCTHUeCKHe KojeOaHMs,
BUOpalisi W IIyM. OIJIEKTPOMArHWUTHBIE W3ITy4eHHS W TONsl. VOHM3WpYoIe HW3IydeHHUe.
Onextpuueckuil Tok. OmacHble MexaHndeckue (Gaxktopsl. [Iporieccsl ropeHns U MoKapoB3pPhIBO-
OITacHbIE CBOMCTBA BEUIECTB U MaTepruanoB. CTaTHYECKOE IIEKTPUIECTRO.

4. 3amuTa 4enoBeKa U cpebl OOMTAaHUS OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOIHOTO,
AQHTPOITOTEHHOTO ¥ TEXHOTEHHOTO TIPOUCXOXKICHHSI.

OCHOBHBIE€ MPUHIIMITBI 3aLUIUTHI. 3alIUTAa OT XUMHUYECKUX U OMOJOTMYECKUX HETaTHBHBIX
¢dakTopoB. 3amuTa OT SHEPreTHYecKHX Bo3AeiicTBUM U ¢usnueckux mnojueil. OGecrnieueHue
0€30IacCHOCTH  CHCTeM, pabOTaloMMX IMOJl JaBJE€HHUEM. be3omacHoCTh  3IKCIUTyaTaluu
TpyOONPOBOJOB B XMMHMUYECKON MPOMBINUIEHHOCTH. be3onacHas sKcryaTanus KOMIIPECCOPOB.
AHaIIn3 U OLEHUBAHNE TEXHOT'€HHBIX U IPUPOIHBIX PUCKOB.
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5. Obecrnieuenne KOM(POPTHBIX YCIOBHMA JJIS KHU3HH U JACATEIBHOCTH 4YenoBeka. [loHsTue
KOM(OPTHBIX WJIM ONITUMAJIBHBIX YCIOBUA. MUKpOKIMMAaT rmomMenieHui. OCBeIeHne U CBETOBast

cpenia B MOMEIICHHH.

6. HCI/IXO(bI/ISI/IOJ'IOFI/I‘IeCKI/Ie N OPrOHOMHUYCCKHUE OCHOBBI 0€30IaCHOCTH.

[Icuxuueckue mpoIecChl, CBOWCTBA M COCTOSIHUS, BIHSIIONINE HAa O€30MacHOCTh. BUIbI 1
YCJIOBHS TPYAOBOU JEATEILHOCTH. DPrOHOMHUYECKHE OCHOBBI O€30MTaCHOCTH.

7. Upe3BbluaiiHble CUTYAI[MU U METO/IbI 3AILMUTHI B YCIOBUSIX UX pealli3alllu.

O6mmme ceeaenust o UC. [Toxkap u B3pbIB. ABapuu Ha XUMHUYECKU OMACHBIX 00BEKTaX.

[TpuGopst
UpesBbluaiiHbie

PangnannonHsle  aBapum.
JO3UMETPUYECKOTO  KOHTPOJIS.

paaraloOHHOM,

XUMHYECKOM
CUTyalli BOEHHOTO BpPEMCHH.

pa3BeAKd U
3amura

HACEJCHUA B UPE3BBIYAWHBIX CUTYalUsX. YCTOWYMBOCTh (DYHKIIMOHHPOBAHUS OOBEKTOB

3KOHOMHKHU B tlpe?,BbILIaI\/’IHBIX CUTyalusix.

8. YmpaBneHue 6€30MaCHOCTBIO KU3HEACATEIIHOCTH.

3akoHOAATEeNbHBIE U HOPMATHBHBIC IIPABOBBIE OCHOBBI YIPaBJICHHA 0€30MaCHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHUs Oe3onacHocThio. CTpaxoBaHHE

puckoB. ['ocynapcTBeHHOE yIpaBlieHHE O€30MaCHOCTBIO.
4 O0beM yueOHOH TUCHMILTUHBI
4.1 Ounas ¢opma

Bunst yueOHOI paboThI B 3auerHbIX B akanem.
eIMHULIAX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonraktHas pa6ora (KP): 1,33 48,4
Jlexruu (JIek) 0,89 32
Jlaboparopusbie 3ausatus (J1ab) 0,44 16
Camocrosite1bHas padora (CP): 1,67 60
[ToaroToBka K KOHTPOJBHBIM paboTaM 1,11 40
ITororoBka k 1ab0paTOpHBIM paboTam 0,56 20
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(35,6)
Bugpsl yaeOHOM paboThI B 3auerHbIX B actponom.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCUUILIHHBI N0 Y4e0HOMY IIAHY 4,0 108
KonrakTHas pa6ora (KP): 1,33 36,3
Jlexruu (JIek) 0,89 24
Jlaboparopusbie 3ausTus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas ¢popma
Bunael yue6HOM paboThI B 3auetHbIX B akanem.
eIMHUIIAX qacax
O01as Tpya0eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IIAHY 4,0 144
Konrakthas pa6ora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
JlabopatopHsie 3aHsTus (J1aod) 0,11 4
CamocrositesibHas padora (CP): 3,40 123
Buja koHTpoOJIsi: 3aueT/3K3aMeH 0,24 JK3aMeH
(8,6)
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Bunpr yue6HOM paboThI B 3auetHpIx B actponom.
eIMHUIIAX gacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4.0 108
KonraktHas pa6ora (KP): 0,34 9,3
Jlextuu (JIek) 0,22 6
Jlaboparopusbie 3austus (J1ab) 0,11 3
CamocrositebHas padora (CP): 3,40 92,25
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(6,45)

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI

«IIpoueccol u annaparel xXumMnieckoi Texnonorun» (b1.5.15)

1 Ileap IUCHMIVIMHBI - BMECTE C KypCOM OOIIEH XMMHYECKOW TEXHOJOTMH CBS3ATh
oO0IIeHayYHYIO0 ¥ OOLIEHHKEHEPHYIO ITOATOTOBKY Ha OCHOBE M3Y4YEHHUS OCHOB T'MIpPABIMUYECKUX,
TETUIOBBIX M MAacCOOOMEHHBIX MPOIECCOB XMMUYECKOH TEXHOJIOTUH, YTO HEOOXOAMMO MpU
HOJArOTOBKE OakajlaBpOB IO JaHHOMY HANpaBiICHUIO Ui HAay4YHO-MCCIIEOBATEIbCKON U
IPAKTUYECKON pabOThI HA MPEAPUATHSIX.

2 B pe3yabraTe H3yYeHHMs JUCHMIUIMHBI oOydapummiics 10 mnporpamme
0akajaBpHUaTAa J0JI/KEeH:

Obnaoams cnepyrommumu obmernpodeccuonansubivu (OIIK) u mpodeccuonansHbIMU
(IIK) xkomniereHIIusIMU

- CIIOCOOHOCTBIO HCIOJIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCLMILIMH B
npo(eCCUOHANBHOM  AEATEIBbHOCTH, MPUMEHSITh METOJAbl MaTeMaTUYEeCKOro aHajiu3a |
MO/ICJIUPOBaHHUsI, TCOPETUIECKOTO U dKCIepUMeHTaIbHOro uccienoBanus (OITK-2);

- cI0COOHOCTHIO UCTIOIB30BATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIIsl TOHMMAaHUS
OKpYy’Karomiero Mupa u sisnenuii npupoast (OITK-3).

- CHOCOOHOCTBIO YYacTBOBATh B COBEPILIEHCTBOBAHUU TEXHOJOTMUECKHUX IPOIIECCOB C
HO3UILIMI 3HEPro- U pecypcocOepekeH s, MUHUMU3aluU BO3/IEHCTBHSI HAa OKPYXKAIOIIYIO Cpeay
(TIK-2).

3namy:

- OCHOBBI TEOpPUM MEpEeHOCa HMITyJIbCa, TEIUla M Macchl; MPUHIUMBI (PU3NUECKOTrO
MOJIEJIMPOBAaHUS TIPOLIECCOB; OCHOBHBIE YPaBHEHHUS [IBHKEHHUS JKUIKOCTEH; OCHOBBI TEOPUU
TEIUIoNEepe1auk; OCHOBBI TEOPUHM MAacCCOIEpe/ayu B CHCTEMax CO CBOOOJHOM M HEMOJBUKHOMN
rpaHuiel paszgena (as3; TUIIOBbIE MPOLECCH XUMHUYECKOW TEXHOJIOTMH, COOTBETCTBYIOIINE
anmnaparthbl U METOJIbl UX pacyera;

- METOABl IOCTPOECHMSI DSMIIMPUYECKMX M TEOPETUYECKMX MOJEIEH XUMHKO-
TEXHOJIOTUYECKHUX MPOLECCOB;

- OCHOBHBIE IPUHIUIIBI OPIaHU3ALMH [TPOLIECCOB XUMUYECKOW TEXHOJIOTHH,
He(pTEXUMHUH U OMOTEXHOJIOTHH.

Ymemo:

- OIpeneNsaTh XapakTep ABM)KEHUS JKUIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKU
IPOIIECCOB TEIJIO- U Maccolepeiaun; pacCUUThIBaTh MapaMeTpbl U BHIOMpATh anmapaTtypy Uis
KOHKPETHOI'0 TEXHOJIOIMYECKOT0 MpoIiecca;

- paccunThIBaTh OCHOBHBIE XapaKTEPUCTHKH XHMHKO- TEXHOJIOIMYECKOIo Ipolecca,
BbIOHMpATh PAllMOHATIBHYIO CXEMY.

Bnaodemy:

-METO/IaMU TEXHOJOTMUECKUX pacyeTOB OTIENIbHBIX Y3JI0B U JeTajell XUMHYECKOIro
00opyIoBaHus;

- HaBBIKaAMH NMPOEKTHUPOBAHUS TUIIOBBIX alllapaToOB XUMUYECKOMN MPOMBIIIIIEHHOCTH;

- METOJaMH ONpEIeNeHHUs]  PAlMOHAIBHBIX TEXHOJOTHMYECKUX PEKUMOB pabOThI
000opyToBaHuUs.
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3 Kpartkoe conep:xaHue TUCHUININHBI:

Monayns 1. I'mapoguHaMuyecKue MPOLIECCHl W anmaparbl XUMHUYECKOW TEXHOJOTHH.
OcHoBBI TeopuU siBIIeHUH niepenoca. OOIe 3aKOHOMEPHOCTH THIAPOAMHAMUKHY, TEIIIONEepeIadn
u Mmacconepenaun. JKuakoctm W rasel. ['mapoamHamuka. TedeHue B TpyOax W KaHajax.
[Tono6Hoe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPHU
rUApoauHAMUYecKoro momoous (Diinmepa, PeliHonbaca, @®pyma, TOMOXPOHHOCTH), HX
bu3nyecKuil CMBICT; TapaMeTpuueckue Kputepuu. KputepuaabHOe ypaBHEHUE IBMKCHHUS
BSI3KOU KHIKOCTH. BBIOOp cropocTeit moTokoB. Ilepemenienre )uaKocTel u ra30B ¢ MOMOIIBIO
MAIIIHH, IOBEIIAONINUX JaBJICHHUE.

Monyib 2. TerioBbie MPOLECCHl U annapaTbl XMMUYECKON TEXHOIOTHUH.

OcHOBHBIC TEIUIOBBIE MPOIECCHl B XMMHUYECKOW TexHonoruu. [luddepernmansaoe
ypaBHEHHE TIepeHoca »HHepruu B QopMe TemioThl. KOHBEKTHBHBIM IMEPEHOC TEIUIOTHI.
PapuanTHbIi TEmonepenoc. Temnonepeaaya B IOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Monyns 3. IIporieccsl 1 amnmapaTsl pa3ieiaeHus TOMOreHHbIX cucteM. (OCHOBHBIE
MacCOOOMEHHBIE TTPOIIECCHI).

OcHoBbI Macco0OMEHHBIX TporieccoB. [uddepennnansHoe ypaBHeHHE KOHBEKTUBHOTO
NepeHoca Macchl B OMHAPHBIX cpepax. Macconepenada. MarepualibHbIN O0anaHC HETIPEPHIBHOTO
YCTaHOBUBIIETOCS Mpoliecca. Pacyer MaccOOOMEHHBIX MPOIIECCOB U AIMapaToB AJis CUCTEM C
OJIHUM PAaCIIpPECIISIEMbIM KOMIOHEHTOM.

Pacuer monepeuyHoro ceueHus (AuaMeTpa) KOJIOHHBI, IPEAECTBHO JOMYCTHUMAs U
9KOHOMHYECKHU ONTHUMAIbHASI CKOPOCTHU CIUTONIHOM (pa3bl. OCHOBBI pacueTa BBICOTHI
MacCOOOMEHHBIX allllapaToB C HETPEPHIBHBIM U CTYIIEHYAThIM KOHTaKTOM (ha3. O0miue
MPUHIUITBI YCTPOUCTBA U KJIacCU(UKAIUS allapaToB [ MACCOOOMEHHBIX MPOIECCOB B
cuctemax «ra3(map)-Xuakocts». Oco0eHHOCTH KOHCTPYKIUi abcopOepoB. OCHOBBI pacyeTa u
anmapaThl JUIsl TUCTULISIUN.

Mopnyns 4. OcHOBHbIE TUIpOMEXaHMUYECKHE mpouecchl. [lpomeccsl W anmaparsl
paszeneHus reTepOreHHbIX CUCTEM.

Pa3nenenne ®UAKUX U ra30BbIX TE€TEPOr€HHBIX CUCTEM B IOJIE CHJI TSKECTH. TedeHue
4yepe3 HEMOJIBIKHBIC 3E€PHUCTBIE W TICEBIOOKMKEHHBIE cion. DUIbTpOBaHUE CYCIICH3UH H
OUYHMCTKA Ta30B OT MbUIeH Ha GpuiabTpax. OOIIee KOMMIECTBO MOAYIIEH - 4.

4 O6beM yueOHOM THCHUILINHBI
4.1 Ounas dopma

Bunsl yueOHoI paboThI B 3auerHbIX B akanem.
eIMHUIIAX yacax
O0mas TPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 10,0 360
KonrakTHas padora (KP): 3,56 128,8
Jlexmm (Jlek) 1,78 64
[Tpaktuaeckue 3arstus (I13) 1,78 64
CamocrositesibHas padora (CP) 4,44 160
Bupa xouTpoJsi: 3a4er / 3k3aMeH 2,0 Ixsamen
’ (71,2)

B ToM umciie o cemecTpam:

S cemecTp
O01masi TPYA0eMKOCTh B ceMecTpe 5,0 180
KonrakTHas pa6ora (KP): 1,78 64,4
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3arstus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,22 80
Bupa xouTpoJsi: 3a4er / 3k3aMeH
10 9K3aMeH
: (35,6)
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IIpooonsicenue mabauyvl

Bunsl yueOHoI paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
6 cemecTp
O0mas TPy10eMKOCTh B ceMecTpe 5,0 180
Konrakthas pa6ora (KP): 1,78 64,4
Jlexmn (Jlek) 0,89 32
[Tpaktaeckue 3anrstus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,22 80
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 JK3amen
’ (35,6)

Bunpr yueOHOM paboThI

B 3aueTHBIX

B actponom.

SIMHMIIAX gacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY ILUIAHY 10,0 270
KonTaktHas padora (KP): 3,56 96,6
Jlexumn (Jlek) 1,78 48
[Tpaktnueckue 3anstus (I13) 1,78 48
CamocrositesibHas padora (CP) 4,44 120
Bua xonTpoJa: 3auer / 3K3aMeH 2,0 JK3aMen
’ (53,4)
B ToM unciie mo cemecrpam:
S cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 135
KonraktHas pa6ora (KP): 1,78 48,3
Jlexruu (JIek) 0,89 24
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
Buja koHTpoJIsi: 3a4er / IK3aMeH 1,0 JK3aMen
’ (26,7)
6 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 135
KonTaktHas padora (KP): 1,78 48,3
Jlexmm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesnbHas padora (CP) 2,22 60
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 dsamen
’ (26,7)
4.2 3aounas popma
Bunel yue6HOM paboTh B 3auetHbIX B akanem.
eIMHHIIAX qacax
Oo6masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY IUIAHY 10,0 360
KonrakThas pa6ora (KP): 0,91 32,8
Jlexmm (Jlek) 0,44 16
[Tpaktaeckue 3arstus (I13) 0,44 16
CamocrositenbHas padora (CP) 8,61 310
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 31(«;;1 1\21; "
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IIpooonsicenue mabauyvl

Bunsl yaeOHOM paboThI B 3aueTHBIX B akanewm.
CIMHHIIAX gyacax
B ToM umciie o cemecTpam:
5 cemecTp
OO0mas TPy10eMKOCTh B CeMeCTpe 5,0 180
KonraktHas pa6ora (KP): 0,46 16,4
Jlexiuu (JIek) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0,22 8
CamocrositesibHas padora (CP) 4,32 155
Bui koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 sKk3aMeH (8,6)
6 cemecTp
OO0mas TPy10eMKOCTh B CeMecTpe 5,0 180
KonrakTHas pa6ora (KP): 0,46 16,4
Jlexmum (Jlek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositesbHasi padora (CP) 4,32 155
Buj koHTpOJIsI: 3a4eT / IK3aMeH 0,24 sKk3aMeH (8,6)

Bunsr yue6HOI paboThI

B 3aueTHBIX

B actponom.

SIMHHIIAX gacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 10,0 270
KonrakTHas pa6ora (KP): 0,91 24.6
Jlexumn (Jlek) 0,44 12
[Tpaktueckue 3anstus (I13) 0,44 12
CamocrositeanHas pa6ora (CP) 8,61 232,5

Buj koHTpoOJIsA: 3a4eT / IK3aMeH 0,48 3'8;?;?{

B ToM 4mciie o cemecrpam:
S cemecTp

O01mas TPYA0eMKOCTh B ceMecTpe 5,0 135
Konrakthas padora (KP): 0,46 12,3
Jlexruu (JIek) 0,22 6
[Tpaktiueckue 3anstus (I13) 0,22 6
CamocrositesibHas padora (CP) 4,32 116,25

Buja konTpoJIsi: 3a4er / IK3aMeH 0,24 31;;?41‘;‘;}[

6 cemecTp

OO0mas Tpy10eMKOCTh B CeMeCcTpe 5,0 135
KonrTaktHas padora (KP): 0,46 12,3
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 4,32 116,25

Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 3';;1“;;“

AHHOTanus padoyeil NPOrpaMmbl AUCHUIIIHHBI

«Ooman xumuueckasi texuoJiorus» (b1.5.16)

1 Henp AuMCOMIVIMHBI — TOJNY4YEHHE 3HAHUM B

o0OJactu

pcajmm3aniun  XUMHUKO-

TEXHOJIOTMYECKHX TPOIECCOB C YYETOM (PHU3MKO-XMUMHUYECKUX OCOOEHHOCTEH MpOTEKAIOMINX
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peakuuii, BbIOOpa ONTHMAJIbHBIX YCIOBHUH peaM3yeMbIX MPOLECCOB, BbIOOpa 3(PQEeKTHBHBIX
pPEaKTopoB, MPUOOPETEHUS HABHIKOB B COCTaBJICHHHM MaTE€pPHAIbHBIX U TEIJIOBBIX OalaHCOB, B
pacyere MPOILECCOB M PEAKTOPOB HA OCHOBE MATEMAaTHYECKOTO MOJEIWPOBAHUS, MOIYYCHUS
3HaHWI B 00J1acTH pa3pabOTKH dHEPTrocOEPErarIuX XUMHKO-TeXHOIornIecKux cucteM (XTC),
0€30TXOAHBIX M MATOOTXOAHBIX TEXHOJOTHIA HA MPUMEPE COBPEMEHHBIX MTPOU3BOJICTB.

2B pe3yabrare U3yYeHHs JUCHUIUVIMHBI O0y4YamIIMiicsi MmO TMporpamMmme
O0akajiaBpHaTa JI0JI2KeH

Obnaoams cnepyromumu odmenpodeccuoHanbabiMu (OIIK) m mpodeccruonanbHpIMU
(ITK) xoMIieTeHIUSIMHU:

- CIIOCOOHOCTBIO ~ HCIIOJIb30BaTh  OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAYUYHBIX
JUCIUIUIMH B TPO(ECCHOHATBLHOW JIEATEIBHOCTH, MPUMEHSITh METOABl MaTEeMaTHYEeCKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUYCCKOTO U 3KCIIepUMeHTabHOro uccienoanus (OI1K-2);

- CIOCOOHOCTBIO Y4aCTBOBATh B COBEPIIEHCTBOBAHNHU TEXHOJIOTMYECKHUX IPOLIECCOB
C TO3HMIMK SHEPro- W pecypcocOepekeHrs, MUHIMH3AUN aHTPOIIOT€HHOTO BO3JICHCTBHS Ha
okpyxatorryio cpeny (ITK-2)

3namo:

- OCHOBBI TEOPUHM XUMUYECKHUX IIPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIIEOBAaHUS B3aUMOJCHCTBUS XUMHUYECKHUX IPEBPALICHUN U SBJICHUU
[IEpPEeHOCca Ha BCEX MacIUTaOHBIX YPOBHSX;

- METOJIMKY BbIOOpA peakTopa U pacuéra mporecca B HEM;

- OCHOBHbIE PEaKI[MOHHBIE MPOLIECCH U PEAKTOPbI XUMUUECKOM U OMOTEXHOIOIUH;

- OCHOBHBIE IIPUHIUIIBI OPTaHU3ALUN XUMUYECKOTO IIPOU3BOJACTBA, €T0 UEPAPXUYECKYIO
CTPYKTYPY, METO/Ibl OLIEHKU 3PPEKTUBHOCTU IPOU3BOJICTBA;

- OCHOBHBIE XMMHYECKHE IIPOU3BOCTBA.

Ymemu:

- paccYMTaTh OCHOBHBIE XapaKTEPUCTHKH XMMHUYECKOTO TIpoIiecca,

- BBIOpaTh PallMOHAIBHYIO CXEMY IPOU3BOJICTBA 3a/JaHHOTO MPOJIYKTA;

- OIICHUTH TEXHOJIOTUYECKYIO 2P PEKTHBHOCTH MPOU3BO/ICTBA;

- BBIOpaTh 3 EeKTUBHBIN THI peaKTopa;

- POBECTH pacyeT TEXHOJOTHUECKUX MapaMeTPOB IS 3aJaHHOTO IPOIIECCa;

- OTpe/IEINTh apaMeTphl HAWTyYIllel OpraHu3aluy Iporecca B XMMUYECKOM peakTope.
Braoemy:

- MeTo/1laMu aHayn3a 3P PEKTUBHOCTU PAOOTHI XUMUYECKUX ITPOU3BOJICTB;

- METOJaMHU pacyeTa M aHaJIM3a IPOLECCOB B XUMHUYECKMX PEAKTOpax, ONpPEAEICHUS
TEXHOJIOTMYECKUX ITOKA3aTENEH;

- METOJIaMH BbIOOpa XUMHUECKUX PEAKTOPOB.

3. Kparkoe coaep:kaHue JMCHUTLIHHBI

Monynp 1. XuMuueckast TEXHOJIOTHSI U XMMUUYECKOE IIPOU3BOICTBO

1.1. OcHoBHBIE OIIpeETICHUS U MOJOKEHHUS.

XuMHUUecKass TEXHOJIOTHSl - Hayka 00 HSKOHOMHYECKH, JKOJOTMUYECKH M COIUAIBHO
000CHOBAaHHBIX CIOCO0ax W MpoIeccax MepepabOTKU CBHIPbS C W3MEHEHHEM €ro CocTaBa W
CBOWCTB MYyTEM MPOBEACHHUS XUMHUECKUX U (U3UKO-XUMHUECKUX IPEBpAIEHUN B NpeIMeThl
notpedsieHuss U cpeacTBa MpousBojacTBa. OOBEKT XMUMHUYECKOH TEXHOJOTUU - XHMHYECKOe
MPOU3BOACTBO. MEKOTpaciaeBOM XapaKTep XUMHUYECKON TEXHOJOTHH. Pa3BUTHE XMMUYECKHUX
IIPOU3BOJICTB U XUMHUYECKON TEXHOJIOIMH. MECTO XMMHMUYECKON TEXHOJIOTMH B IIPOMBIIIIEHHON
chepe U METO/J0B XUMHUYECKOW TEXHOJOTHMH B HEXMMHUYECKHUX OTpPACISAX MPOMBIIUIEHHOCTH.
MeTonbl XMMHUYECKOW TEXHOJOTMM — CHUCTEMHBIM aHalM3 M METOJAbl MaTeMaTH4eCKOIo
MoienrpoBaHusi. CUCTEMHBIN aHAlIW3 CIOXKHBIX CXEM M B3aMMOAECHCTBHI 3JIEMEHTOB CXEMbI —
MIOHSITHE U coliepkaHue MeToja. dusndeckoe 1 MaTEMAaTUYECKOE MOEIINPOBAHNE, ONPEACIEHUE
U OCHOBHBIE MOHSITHUS, UX MECTO B HMHKEHEPHO-XMMHYECKHX HCCIEOBaHUSAX M pa3paboTKax.
MecTo 1 3HaY€HHE HaTypHOT'O U BHIYUCIUTEIBHOIO KCIIEPUMEHTA.
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CopneprxaHue 1 331a4 y4eOHOTO Kypca.

1.2. Xumuyeckoe npon3BOACTBO.

[TonsiTiE O XHMMHUYECKOM IIPOM3BOJCTBE KaK O CHCTEME MallMH M allaparos,
COEJMHEHHBIX MaTepUaJIbHBIMH M HEPreTUYECKHMMH ITOTOKAaMH, B KOTOPBIX OCYIIECTBIISIOTCA
B3aMMOCBSI3aHHbIE XUMHUECKUE TPEBPALICHU U (PU3MUYECKHE MPOLECCH NepepadOTKU CHIPbS B
OpoAYKThl. MHOro()yHKIIMOHAJIBHOCTE XMMHMYECKOI'O MPOU3BOACTBA - MOJY4YEHUE IMPOAYKTOB,
PHEPro- U pecypcocOepexeHrne, MUHUMH3AIKs BO3ICHCTBHS Ha OKpYyXarollylo cpeny. OOrmas
CTPYKTYpa XHMHUYECKOTO MPOU3BOJACTBA - COOCTBEHHO XMMUYECKOE IPOM3BOJCTBO, XpaHEHHE
CBIPbSl M NIPOJYKIUH, TPAHCIIOPT, CUCTEMbI KOHTPOJIS U Oe30macHOCTH. OCHOBHBIE MOJCUCTEMBI
XMMHUYECKOI'O IPOU3BOJCTBA - IOJATOTOBKA CHIPbS M MaTEpUAIOB, XMMHUYECKHE M (PU3UKO-
XUMHUYECKHE IPEBpAIICHUS. BBIZCICHHE MPOAYKTOB, 00E3BpEKHMBAHUE YTHIIN3ALUS OTXOJOB,
TEIUIO- W 3HEpProodecredyeHue, BOAONOATOTOBKA, YIPABICHHE MPOU3BOACTBOM. OCHOBHBIE
TEXHOJOTMYECKHE KOMIIOHEHThl - CBIpbE, BCIIOMOIaTEJbHbIE MaTepualbl, OCHOBHOM U
JIOTIOJIHUTEIIbHBIN MPOYKTHI, OTXO/Ibl, SHEPTETUUECKUE PECYPChl, 000pYL0BaHHE, CTPOUTEIIbHBIE
KOHCTPYKLUHU U IPUOOPHI, IPOU3BOJACTBEHHBIN IIEPCOHAI.

KadyecTBeHHBIE M KOJMYECTBEHHbIE IOKa3aTeIM XMMHUYECKOIO  IPOU3BOCTBA!
TEXHOJOTMYECKHE II0Ka3aTelu - IPOU3BOJIUTEIBHOCTh W MOIIHOCTH IPOM3BOJICTBA, BBIXOJ
IPOAYKTa, PACXOAHbIE KOA(PGUIMEHTHl MO CHIPbIO W 3HEPrUM, MHTEHCUBHOCTH IPOLIECCOB,
KayecTBO NPOAYKTa; HKOHOMHUYECKUE IOKa3aTeld - ce0eCTOMMOCTh NPOAYKTa, NMPUBEICHHbBIC
3aTpaThl, y/AElbHbIE KAaUTAJIbHBIE 3aTPAThl, MPOU3BOAUTENBHOCTh TPYAA; SKCIUTyaTallMOHHbIE
MOKAa3aTeNIM - HAJEKHOCTh U 0€30IaCHOCTh (PYHKIIMOHUPOBAHUS CUCTEMbI, YyBCTBUTEIbHOCTD,
peryaupyeMocTb U YHPaBIsIEMOCTb IpOlecca; COLUalbHbIE [OKa3aTelu - BO3JCHCTBHE Ha
OKpPYXaloIllyIo cpelly, 6€30aCHOCTh OOCITY)KMBaHUs, CTENIEHb MEXaHU3ALUN U aBTOMATU3ALINH.

1.3. CeipbeBBI€ pecypchl, BOJAA U SHEPTHsS B XMMUYECKOM IPOU3BOJICTBE.

Knaccugukamusi ChIppEBBIX PECYpCOB 10 Pa3IWYHBIM MNpH3HAKaM - (Ha30BOMY
COCTOSIHUIO, IIPOMCXOXKJEHUIO, HCTOYHMKAaM. MMHepalbHOE CbIpbE (PyIObl U IOJIE3HBIE
HCKOIIaeMblI€), OPraHWYECKOE NPUPOJHOE ChIpbE (TOpIOYME HCKONAEMbIE), PAaCTUTEIbHOE U
KUBOTHOE ChIpb€, BTOPUYHOE CBIPbE - UX HCIOJIb30BaHUE U MYyTHU nepepaboTku. OCHOBHBIE
CIocoObI MEPBUYHON 00paOOTKHU CHIPhs (0OOTaIeHNe, OUYNCTKA, MTOJTOTOBKA K TPAHCTIOPTUPOBKE
u nepepaborke). I[loHsATHE, CYIIHOCTP M MpPUMEpPbI YIIyOJ€HUs HCHOJIB30BAHUS CBIPbS,
KOMOMHHMPOBAHUS MPOU3BOICTB U KOMIUIEKCHOW NEPEepabOTKU CHIPBS.

3HAUEHUE U HCIIOJIB30BAHME BOJBI B XMMUYECKUX IPOU3BOACTBaX. VMICTOUHMKHM BOJBI.
TpeGoBaHusi K TEXHOJOTHYECKON W OBITOBOM Boje. [IpomplliuieHHass MOATOTOBKA BOJBI U
METO/Ibl €€ OYUCTKU OT npumeceil. OCHOBHBIE METOJbI KOHTPOJIS KayecTBa BOJBI. DKOHOMHUS
BOJIOTIOTPEOIICHHsI B TIPOM3BOICTBE. BO100OOPOTHBIE CUCTEMBI.

Buasl W UCTOYHMKM SHEpruM B XHMMHUYECKOH NPOMBIIIJIEHHOCTH. Macmraobl
noTpedsieHusT U CIocoObl YMEHBIIEHUsI 3Heprerndyeckux 3arpar. CyIIHOCTh U NPUMEPHI
pereHepallMd M peKylnepanuuud SHEPruu. OHEPrOTEXHOJIOIMYECKHE CHCTEMBbI. BropuuHble
SHEPreTHUECKUE PECYPCHI.

Monyins 2. TeopeTndueckue OCHOBBI XMMHUECKHX IPOLIECCOB U PEAKTOPOB

2.1. OCHOBHBIE ONIPEAEIECHUS U MOJOKEHUS

PU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX IIPEBpaLICHUN -
CTEXHOMETPUYECKUE, TEepMOAMHAMUYECKUE, KuHeTuueckue. [lokazarenm  XMMHYECKOro
IpEeBpalEHHs - CTENEeHb MPEBPALICHHUs, BBIXO NPOAYKTa, MHTErpaibHas U auddepenunanbuas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIMH U MTPEBPALICHHS PEareHTOB.

2.2. XuMHUYE€CKHE MPOLECCHI.

Omnpenenenne. Knaccuduxanuss XMMHUUECKUX MPOLECCOB MO PA3IMYHBIM IpU3HAKAM -
XUMHUYECKMM (BHJ XHMHUYECKOW pEaKIMM, TEPMOJUHAMHYECKHE XapaKTEPUCTUKH, CXeMa
npeBpalieHuii) u pa3oBbIM (UHUCIIO U arperaTHoe cocTosiHue ¢as).

I"'omorenHslil xumMuueckuii npouecc. OnpeneneHne U NpUMepsl. BiusHue XMMHUECKHUX
MPU3HAKOB M YCIIOBUHM MPOTEKaHUs Impolecca Ha ero nokazarenu. CriocoObl MHTEHCUPUKAITUH.
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[TonsiTie onTUMANBHBIX Temreparyp. ONTUManbHBIE TEMIEPaTyphl Uil OOpPaTHUMBIX H
HEOOpaTUMBIX 9K30- U SHIOTEPMUUECKUX PEAKIIHI.

['ereporeHHblil (HEKaTAIUTUUECKUI) XUMUYECKUH npouecc. OnpeneneHue U MpuMepsl.
CrtpykTypa mpolecca U ero coctaBisitomue (crtaauu). Habmonaemass CKOpOCTh XMMHUYECKOTO
npespauieHust. O6nactu (pexxuMbl) IPOTEKaHUs MPOLIECCa, IUMUTUPYIOLIAs CTaIus.

['eTeporennslii XUMUYECKHUH Tporecc 'raz (KuakocTh) - TBepaoe". OOOcCHOBaHWME,
MOCTPOEHUE U aHAJIU3 MAaTEMaTUYECKOW MOJIEIH IS peaKuii ropeHust (Moaeib ""CKUMAroIIasics
chepa") m TOomoOXMMHUUECKOW (MoOjenb ''Cc HeB3aumMoJeHcTByrImMM siapoM"). HaGmromaemas
CKOpPOCTh TIPEBpAIECHUS, BpPEMsl MPEBPAICHUS W IYTH HHTCHCU(PHKAIHMUA JUISL Pa3ITUYHBIX
obracrteii mpoTeKaHus mpolecca.

['eTeporeHHblii XUMHUYECKH mpouecc "ra3 (KHIKOCTb) - KUAKOCTH'. OOOCHOBaHUE,
MOCTPOCHHUE M aHAIW3 MaTemaTuuyeckoil moxenu. HalOmromaemasi cKOpocTh NpeBpalleHUs U
oOmactu nporekanus mporecca. [lyrn nHTeHCHUKAUK [T Pa3IUYHBIX PEKUMOB IPOLIECCa.

Karanutnueckuit mporecc. Ompenenenne, KiaccupuKamus, TpuMepbl. [ eTeporeHHbIN
KaTajiu3 Ha TBepaoM Karanuzatope. OOOCHOBaHME, NMOCTPOCHHWE W aHAIU3 MaTeMAaTUYECKOU
MOJIeJIM Ha KaTaJIUTUYECKOW MOBEPXHOCTH U B MOPHCTOM 3epHE KaTanuzaropa. Habmomaemas
CKOpPOCTh IpeBpalleHus u obnacTu mnporekaHus npouecca. CreneHb MCHOIb30BaHUS
BHyTpeHHel noBepxHOCTH. [lyTn nHTeHCU(UKAUK KaTaTUTHYECKUX MPOLIECCOB.

2.3. XuMHUYECKUE PEAKTOPBI.

Onpenenenne M Ha3HAYCHHE XHUMHUYECKOTO peakTopa. PeakTopsl B XUMHYECKHX H
HEXUMHUYECKUX OTPACisAX NPOMBIIIICHHOCTH. OO030p THUIIOB XHMHYECKHX pEaKTOPOB, HX
CTPYKTYpHBIE DJIEMEHTHI (peaklMOHHAas 30HA, YCTPOMCTBa BBOJA U BBIBOJA, CMEIICHUS,
pa3leNeHns U paclpeesieHns MMOTOKOB, TEIIOOOMEHHBIE 3JE€MEHTHI), OCHOBHBIE IPOLECCHl U
SBIICHUS B HUX.

Cucremaruzanusi IpoIECCOB B XMMHUYECKOM PEAKTOpE MO MacmTady MX MpPOTEKaHWUS:
XUMHUYECKasi peakIys, XHUMHYECKUH TMpolecc B JIIEMEHTApHOM o00beMe, IMpOLecCh B
PEaKLMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aUMOCBS3b U ME€papXuyecKas CTPyKTypa
MaTeMaTHUYECKON MOJENIH Ipouecca B peakrope. IIpumepsl mpoueccoB B pa3iIndHBIX BHAAX
XUMHUYECKHX PEAKTOPOB.

Knaccudukanus npoueccoB B peakTopax Mo pa3InyHbIM MPU3HAKAM - BUJ XUMUYECKOTO
npolecca, OpraHu3alys IMOTOKOB pPEareHTOB (CXeMa JIBUKEHHUS PEreHTOB Yepe3 peaxTop,
CTPYKTYpa NMOTOKOB B PEaKIMOHHON 30HE), OpraHu3alys TEeIUIOBBIX TOTOKOB (TEIUIOBON PEXUM,
cxema TeTuI000MeHa), CTallMOHAPHOCTh MpoIlecca.

O06ocHOBaHME M TIOCTPOCHHME MaTeMaTHUeCKOW MoJenu Impolecca B peakTopax
Pa3IMYHOIO TUIA KaK CUCTEMbl YPaBHEHHUH MAaTE€pPHAIbHOTO U TEIUIOBOIO 0alaHCOB Ha OCHOBE
JAHHBIX O CTPYKTyp€ MOTOKAa, XMMHMUYECKHX MPEBPALEHUSAX, SABJICHMUIX IMEpeHoca Terjaa M
BellecTBa W UX B3aumozeictBuu. CucremaTusanuss M Kiaccu(UKalUg MaTeMaTHYECKUX
MOJIEJIEH MTPOLIECCOB B PEAKTOPAX.

H3oTepMuyeckue mporecchl B XMMHYECKOM peakTope. BiMsHHe CTpyKTypbl MOTOKa
(uneampHOE CMENIEHME W BBITECHEHHE), CTAlMOHAPHOCTH Imporecca (MPOTOYHBIH U
NepUOANYECKUIT), TapaMeTPOB U YCIIOBUM NMPOTEKaHUs Ipolecca (TemrepaTypa, KOHIIEHTpaIus,
JlaBlieHHe, 00bEM pEaKIIMOHHON 30HbI, BpeMsl), BUJa XUMUUYECKON peakluu (MpocTast U CIOXKHAs,
obpatuMass U HeoOpaTuMas) M €€ IapaMeTpPoB Ha MPOPWIN KOHIICHTpAIlMA W TOKa3aTelu
npoliecca B peakTope (CTeNeHb NMPEeBpaIleHus, BbIXOJA NMPOJYKTa, CEIEKTHBHOCTH IPOIIEcca).
OcHoBbl pacuera mpouecca B peaktope. ComoctaBieHne 3(PQGEKTHUBHOCTH IPOLECCOB B
peaKTopax, OMMCHIBAEMBIX MOJIEIISIMHU UJI€AIBHOTO CMEILIEHUS U BBITECHEHUS.

HeuzotepMuueckue mnporecchl B XMMHUYECKHUX peakTopax. OpraHuzanusi TeIIOBBIX
IIOTOKOB U PEKMMOB B XUMHUYECKHUX peakTopax. Pacmpenenenue reMieparypsl, KOHLIEHTPALUN 1
CTENEHH TPEBpAIICHUS B PEAKTOpPE B PEKHUMax HICATbHOTO CMEIICHHWS M BBITECHEHUS,
annabatuyeckoM U C TemnooOMeHoM. CBs3b TeMIlepaTypbl M CTENEHU IIpEeBpallleHus B
aguabatudyeckoM mporecce. CoOMocTaBieHHE C H30TEPMUYECKUM pexuUMOoM. Yucio u
YCTOMYMBOCTb CTAllMOHAPHBIX PEXKUMOB B PEAKTOpPAX UJACAIBHOIO CMEILIEHUSI.
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2.4. IIpoMbIIIIEHHBIE XUMUUYECKHUE PEAKTOPBI.

Ha kOHKpeTHBIX NpuMepax MPEAMETHO PacCMaTPUBAIOTCS IMPOMBILIIEHHBIE PEAKTOPHI
JUTSL IPOBEICHUS MIPOIIECCOB TOMOTE€HHBIX, T€TEPOTr€HHbIX U KaTAIUTUYECKHUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTHU PEKUMA, 00JIaCTH MCTOIb30BaAHUS.

Monynb 3.XuMHUECKOE IPOU3BOACTBO, KaK XMMHUKO-TexHoJoruueckas cucrema (XTC).

3.1. CTpyKTypa 1 onrcaHrue XUMHUKO-TEXHOJIOTUUYECKON CUCTEMBI.

XUMHYECKOE MPOU3BOJCTBO Kak XUMHKO-TexHojorumyeckas cucreMa (XTC). Ilonsarue
cucteMbl M XTC. CocraB XTC: »iaeMeHTHI, CBSI3M, HOACHCTeMBI. OjeMeHTHl XTC,
KJIacCH(UKAIMs TI0 BHJY MPOILIECCOB M Ha3HaueHUI0. TexHomornyeckue cBsazu meMeHToB XTC
(motoku). IlocrnemoBarenbHas, MapasienbHas, pPa3BETBICHHAs, IMOCIEAOBATEIHLHO-00BOIHAS
(baiinac), oOpaTHast (PEIHKIT) TEXHOJIOTHYECKUE CBsI3H. VX cXeMbl U Ha3HAYCHUE.

Onucanne XTC. Buasl moaeneri XTC - onucarenpHbie U Tpadudeckue. OnucarelbHbIC
MOJIETTM - XUMHYECKas CXeMa U MaremMaTudeckas wMojaeib. [ paduyeckue ™openu -
byHKIIMOHAIbHAS, TEXHOJOTHYecKas, CTPYKTypHas W Jpyrue (CHelHalbHbIe) CXEMBI.
Haznauenue, npuMeHeHNE U B3aUMOCBSI3b MOJICIICH.

3.2. Anaimm3z XTC.

[Tonsitue, 3amaun u pesynbraThl aHanuza XTC - cocrossaue XTC, MarepuanbHbBIA U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC kak cHCTEMbI: B3aUMOCBSI3aHHOCTb PEXHMOB 3JIEMEHTOB, pa3jinyue
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTb M CYIIECTBOBAaHUE
CTAIMOHAPHBIX PEKUMOB U JIp.

MatepuanbHblii ¥ TeTI0BOM OanaHncel. MeTouKa cocTaBIeHus U pacueTa MaTeprualbHbIX
u teroBbix OamancoB XTC m ee mojacucteM. OcoOeHHOCTH pacdyera OalaHCOB B cXeMaxX C
perukioM. @opMbl IpecTaBIeHNs OalaHCOB (Ta0JIULIBI, TUArpaMMbI U JIp.).

Marepuanbupiii  OajiaHC i MacCOOOMEHHBIX W PEAKIHOHHBIX  JJIEMEHTOB.
Hcnonp30BaHWe CTEXHOMETPUYECKHX, TEPMOJMHAMUYECKHMX U MEXK(pa3HbIX OallaHCOBBIX
cooTHomieHUH. CTEXHMOMETPUYECKHE COOTHOIIEHHS M WX pa3HoBUIHOCTH. CTemneHb
WCIIOJIb30BaHUS CHIPHEBBIX PECYPCOB.

OHTaJIbNUIHBIN, SJHEPTeTUYECKUH (110 MOJHOW SHEPIHH) U IKCEPreTHUYeCcKUil OanaHChl U
KII. Ux conocTaBieHnue u ucnosb3oBanue B ananmze XTC.

3.3. Cunres XTC.

[Tonste u 3amaun cuHTe3a (moctpoenusi) XTC. OcHoBHble 3Tambl paspaborkun XTC.
Ponp MaTeMaTH4YeCKUX U IBPUCTUIECKUX METOJIOB.

OcHoBHble KOHIenuu mpu cuHrese XTC: MoaHOE UCMONb30BAaHUE CHIPHEBBIX U
HSHEPTEeTUUYECKUX PECYPCOB, MUHUMHU3AIUS OTXOJI0OB, ONTUMATIBLHOE MUCIIOJIb30BAHUE aMlapaTypshl.
Ux comepkanue u crnocoObl peanuzanuu. KoMOWHUpOBaHHBIE MPOW3BOJCTBA, COBMEIICHHBIE
MPOIIECChl, BTOPUYHBIE HSHEPreTHUECKHE PECYPChI, DHEPrOTEXHOJIOTHYECKHE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYThIE, MaJTOOTXOAHBIE TIPOU3BOJICTBA - X MOHSITH, OCOOEHHOCTH
Y IpUMEHEHHE.

OOHOpPOJHBIE TEXHOJOTHUYECKHE CXEMBI: CHCTeMa pPEeKYNepaTUBHOTO TemIoo0MeHa,
cHCTeMa pa3JieJICHUsI MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa peakTopoB. OCHOBHI TOCTPOEHUS UX
ONTUMAIBHON CTPYKTYpBI

Monyinb 4. [IpoMblIlITIEHHBIE XUMUYECKHE MPOU3BOJICTBA.

XUMHUYECKUE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK peanu3alus W3y4eHHBIX
TEOPETUYECKUX OCHOB XHUMHUKO-TEXHOJOTHYECKUX TporeccoB U XTC, KOHUENIHI MOCTPOECHUS
Bbicokod(p(pekTrBHOM XTC. OCHOBHOH aklleHT Jenaercs Ha (PU3NKO-XMMHUYECKHE OCHOBBI
KOHIICTIIIMA TIOCTPOEHUS TEXHOJOTUYECKOW CXEMBl TIPOM3BOJCTBA W €r0  TOJICHCTEM.
[IpousBoacTBo cepHoil kuciotsl. [IpousBoacTBo ammuaka. [Ipou3BOACTBO a30THOM KHUCIOTHI.
IIpou3BoaCTBO cTHpOIIA.

Mogyns 5. CoBpeMeHHbIE TEHJICHLIUU B PA3BUTUU XUMUYECKON TEXHOIOTHH.

Tekymiee coCTOsIHUE XUMHUYECKOW TPOMBIIIUIEHHOCTH B MUPE U TEHJICHLUH €€ Pa3BUTHSL.
[lepcnekTUBHBIE HICTOYHUKH ChIphs U 3Heprun. Kiactepuzaius XuMUYeCKO IPOMBIIIIEHHOCTH.
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CoBmenieHHble Tpouecchl. ['mOkue M mepecTpanBaeMble TEXHOJIOTMYECKHE cXxeMbl. Hoble
XMMHKO-TEXHOJIOIHYECKHE IPOLIECCHI U CIIOCO0BI MOTY4eHUs MPoyKToB. HaHoTexHOMOT M.

O0111ee KOJIMYECTBO MOAYJIEH - .
4 O0beM y4eOHOH JUCHUNIMHBI
4.1 Ounas dopma

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHULIAX yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 7,0 252
KonTaktHas padora (KP): 2,23 80,4
Jlexumm (Jlek) 0,89 32
[Tpaktaeckue 3arstus (I13) 0,89 32
Jlaboparopusbie 3austus (J1ab) 0,44 16
CamocrositesibHas padora (CP): 3,77 136
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(35,6)
Bunst yueOHOI paboThI B 3auerHbIX B actponom.
eIMHULIAX yacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 7,0 189
KonrakTHas pa6ora (KP): 2,23 60,3
Jlexruu (JIek) 0,89 24
[Tpaktueckue 3anstus (113) 0,89 24
Jlaboparopusbie 3ausaTus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 3,77 102
Bua xoHTpoOJIA: 3aueT/3K3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas popma
Buast yueGHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax
O01as Tpya10eMKOCTh JMCHUILIHHBI N0 Y4eOHOMY IJIAHY 7,0 252
KonTaktHas padora (KP): 0,57 20,4
Jlexruu (JIek) 0,22 8
[Tpaktiueckue 3anstus (I13) 0,11 4
Jlaboparopusbie 3ausTus (J1ab) 0,22 8
CamocrositesabHas padora (CP): 6,19 223
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8.6)
Bunael yue6HOM paboThI B 3auetHbIX B actponom.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 7,0 189
KonrTaktHas paoora (KP): 0,57 15,3
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,11 3
JlabopatopHsie 3ausTus (J1aod) 0,22 6
CamocrositesibHas padora (CP): 6,19 167,25
Buja koHTpoJsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)
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AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI
«CucremMbl yIpaBjieHUs] XHMHKO-TEeXHOJOrHYecKumu npoueccamm» (b1.5.17)
1 Henap aucuMmIMHbI — JaTh 0a30BbIE 3HAHUS [0 TEOPUU CHCTEM YIIPaBJICHUS

xuMHuKo-TexHojoruueckumu npoueccamu (CY XTII), npuBUTh HAaBBIKM U YMEHHUE aHalIM3a
coiictB XTIl kak 0OBEKTOB yIpaBIEHHS U MPAKTHYECKOTO MPUMEHEHHS TEXHHUECKUX CPEICTB
yIpaBJIEHUS.

2 B pe3yabTare u3ydyeHMs JUCHUIUIMHBI O0O0y4Yaloluiicd 1O Mporpamme
0akaJjlaBpuaTa J0JIKeH:

Obnaoams cnenyrommmu  obmenpodeccruonanbabiMu (OIIK) u nmpodeccrnoHanbHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIMILIMH B
npoeCCUOHATBPHON  JCATENBHOCTH, NPUMEHSITh METOJIbl MAaTEeMAaTHYEeCKOrO aHalu3a |
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M AKCIIEpUMeHTaIbHOTO HecieaoBanus (OITK-2);

- CIIOCOOHOCTBIO  OCYILICCTBIISATh TEXHOJIOTMYECKHI IMPOIECC B COOTBETCTBUU C

periaaMeHToOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JJII U3MEPEHMsS] OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOT0 Tpoliecca, CBOUCTB Chipbst U npoaykiuu (ITK-1).

3nams:

- OCHOBHBIE TOHATHUS TEOPUU YIIPABIICHUS;

- CTAaTUYECKHE U TUHAMHUYECKUE XapaKTEPUCTHUKH OOBEKTOB YIIPaBICHUS;

- ocHOBHbIE BUAbl CAY U 3aKOHBI PETyJINPOBAHNUS;

- TunoBele CAY B XMMHYECKOH MPOMBILIUIEHHOCTH;

- METOJIbI U CPENICTBA U3MEPEHUS OCHOBHBIX TEXHOJOTUYECKUX [TAPAMETPOB;

- ycroitunBocth CAY;

- OCHOBHbIE TMOHATUSA O HenuHedHblx CAY, penedHbIX cHUCTEMax, JIOTMYECKHUX
IropuTMax yrnpaBieHUs, aJalTUBHBIX U ONTUMAJIbHBIX CUCTEMAX yIpPaBICHMUS;

Ymems:

- ONpe/EsATh OCHOBHBIE CTAaTHUECKHE W JAMHAMHUYECKHE XapaKTePUCTUKU OOBEKTOB
YIIPABJICHHUS;

- BBIOUPATh PalMOHANBHYIO CUCTEMY PErYJIMPOBAaHUS TEXHOJIOIMYECKOT O MpolIecca;

- OlIEHUBaTh ycTONYMBOCTH CAY;

- BBIOUPATh KOHKPETHBIE TUIIBI TPUOOPOB 1ist AuarHoctuku X T1I;

Braoemy:

- METOJIaMH TE€OPUU aBTOMATHUYECKOTO PETyJIMPOBAHUS, OPraHU3aluu U pacdy€ra CUCTEM
ONTHUMAJIBHOIO YIIPABICHHUsS NPOLECCAMH TEXHOJOTUH OXPAaHbl OKPYKAIOIMIEH Cpenbl U
palMOHAIBHOIO UCIIOJIB30BaHUS IPUPOIHBIX PECYPCOB.

3 Kpartkoe coaep:xaHue 1MCHHMIIHHBI

Monyinb 1. OcHOBHBIE OHSTHSI YIPABIEHUS XUMUKO-TEXHOJIOTMUECKUMHU IPOLECCAMH.

3Ha4yeHHe aBTOMAaTUYECKOIO YIPABICHUS IS PA3BUTHSI XUMUYECKON MPOMBIIIJIEHHOCTH.
OCOOEHHOCTH ~ YNpaBICHUS XUMHUECKUM MPEIANPUATHEM M XUMHUKO-TEXHOJIOTMYECKHM
npoueccoM. TexXHUKO-3KOHOMHYECKHH 3(Q¢EeKT BHEIpPEHHs aBTOMATU3HMPOBAHHBIX CHCTEM
ynpaBieHus. Ponp cucrteM ympaBieHus B oOecreueHHMH 0e30MacHOCTH XMMHUYECKOTo
MIPOU3BOJACTBA U OXpaHbl OKpyXxaromiei cpenbl. OCHOBHBIE TEPMUHBI U onipenesnenus. Nepapxus
ynpaBineHusi. OCHOBHblE TPHHLUMIBI yrpasieHus. Knaccudukanus cucreM ymnpaBiIeHHS
OdynknnoHanbHas cTpyktypa CAY. [lokazaTenu kayecTBa yrnpaBiICHHUS.

Monyib 2. OcHOBBI TEOPUM aBTOMATUYECKOTO YIIPABICHUS.

Maremarnueckue moaenu CAY. lunamuueckue xapakrepuctuku CAY. Mcnons3oBanue
oInepanMoHHOro ucuncienus st ananusa CAY. Tunosbsle tuHamMu4eckue 3B€Hbs. BpeMeHHbIe
Y YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHBIE ITPEOOPa30BaHUs CTPYKTYPHBIX CXEM.
VYcroitunBocts uHeHHBIX CAY ¢ 00paTHOIl cBa3bi0. Kiaccudukanus 1 OCHOBHbIE CBOMCTBA
00BEKTOB yIpaBiieHHs. MeToibl onpeaeneHnus CBOMCTB 00bEKTOB ynpasieHus. OCHOBHBIE
3aKOHBI PETYJIMPOBAHUs. PeryasTopbl Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Lludposbie
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U poOacTHBIE CUCTEMBI yIpaBlieHUsl. BIOOp 3aKOHA peryTUpOBaHUs U ONPEICICHIE
ONTUMAaJbHBIX TAPAMETPOB HACTPOMKH MTPOMBILUIEHHBIX PETYJIATOPOB.

Mopyns 3. W3mepeHue TEXHOJOTUYECKUX MApaMETPOB XHUMUKO-TEXHOJIOTHYECKOTO
mporiecca.

locynmapcTBeHHast cucTeMa MPOMBIIUICHHBIX TPUOOPOB W CPEACTB aBTOMATHU3AIIHH.
OcCHOBHBIE TEpMHUHBI M oOmpenenaeHus Merposorud. Meronsl u3Mmepenuil. Cpexacrsa
W3MEPUTEIIBHOW TEXHUKH, HMX CTAaTUYECKHME M JUHAMHYECKHE CBOKMCTBa. I[lorpemnoctu
u3mepenuil. CriocoObl nepenaun nHopmanuu Ha pacctosgHue. OpraHuzanus AUCTAHIIMOHHOMN
nuarHoctukn  XTII. M3MepeHue OCHOBHBIX TEXHOJIOTMYECKUX IIapaMeTpOB: JIABJIICHHS,
TEMIIEpaTypbl, pacxo/la U KOJIUYECTBA, YPOBHSA KUIKOCTU M CHIIYYHUX MaTEpUATIOB, COCTaBa U
(U3UKO-XMMHYECKHUX CBOWCTB BEIICCTB.

Mopyne 4. OCHOBBI NPOEKTUPOBAHUS ABTOMATUYECKHUX CHCTEM YIPaBICHUS XHMHKO-
TEXHOJOTHYECKUMH ITPOLIECCAMHU.

Oco6ennoctu ynpasinenns X TII. PeryiaupoBanre OCHOBHBIX TEXHOJIOTHYECKUX
[apaMeTpoB: pacxoja, JaBJleHUs, TeMIepaTypsl, ypoBHs, PH. Texunueckue cpeacrsa CAY.
OCHOBHBIE Pa3HOBUIHOCTH YIPABJISIIOUIUX YCTPOUCTB. THUIBI, XapaKTEPUCTUKHU U PACUET
WCTIOJTHUTEIIbHBIX MEXaHU3MOB U PETYIUPYIONUX opraHoB. OdopMiieHHEe MPOSKTHOTO 3aIaHuUs
Ha aBTOMAaTHU3alIUI0 TEXHOJIOTHYECKOro mporecca. Beioop Touek n3MepeHust, KOHTPOJIs,
YIOPaBJISIEMBIX MTAPAMETPOB U YIPABJISIOMIUX BO3ieHcTBUM. CTaHAAPTHI U YCJIOBHBIC
o0o3HavyeHus I TexHojoruueckux cxem. OcHoBuble cBenenus 06 ACY TII B xumuueckoit
npombituieHHOCTU. [Ipumepst ACY TII B xumudeckoit mpoMbIieHHOCTH. OCHOBHBIE BHIBOIBI
1o kypcy. CoBpemenHnble TeHaeHu B pazsutun CY XTII.

Ob1iee KonuyecTBo Moaynen — 4.

4  O0béM yueOHON AUCHUIIIMHBI
4.1 Ounas dopma

N B 3aueTHbBIX B akagem. yacax
Bunel yue6HoI paboTh
CIMHATIAX
OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 5,0 180
1o y4e0HOMY ILIAHY
KounraktHas patora (KP): 1,33 48,4
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3ansatus (I113) - -
JlabopaTopnsie 3ausartust (J13) 0,44 16
CamocrosiTesbnas padora (CP): 2,67 96
CaMoCTOsITENIbHOE U3YUYEHHUE PA3AEIOB TUCIUIUIMHBI 2,67 96
Bupa uTOoroBOro KOHTpoOJIsi: 3a4eT / IK3aMeH 1,0 31821%;“
. B 3aueTHbIx B actponowm.
Bunsl yueOHoM paboThI
eIMHUIIAX qacax
OO01masi TPy10€eMKOCTb M CHUIITHHBI 5,0 135
1o y4e0HOMY ILIAHY
Konraktnas paoora (KP): 1,33 36,3
Jlexumu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) - -
JlabopaTopnsie 3ausatust (J13) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
CamocTosiTeTbHOC H3YUYCHHE PA3/IeTIOB TUCIIUTLUIMHBI 2,67 72
IK3aMeH
Buja nToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 1,0 (26.7)
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4.2 3aounas popma

o B 3aueTHBIX B akageM. gacax
Bupl yue6HOM paboTh

eIMHULIAX
OO0mas TPy10eMKOCTh JHCIUIITHHbI 5,0 180
10 y4eOHOMY ILIaHY
Kounrakthas pa6ora (KP): 0,34 12,4
Jlexumu (Jlek) 0,11 4
IIpakTuueckue 3ansatus (113) 0,11 4
JlabopaTopnsie 3anstust (J13) 0,11 4
CamocrositesbHas padora (CP): 4,42 159
CamocTosiTeIbHOEC U3YUYCHHE Pa3/IeTIOB JUCIIUILIMHbI 4,42 159
Buja nTOoroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,24 31((38a1g)eﬂ

N B 3auerHbIX B actponom.
Bunel yue6HoI paboTh

CTMHUTIAX gacax
OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 5,0 135
10 y4eOHOMY ILIAHY
Konrakrnas padora (KP): 0,34 9,3
Jlextuu (JIek) 0,11 3
[Tpaktrueckue 3ansatus (I13) 0,11 3
Jlaboparopusie 3anstus (JI3) 0,11 3
CamocrositesbHas padora (CP): 4,42 119,25
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 4.42 119,25
Buja nToroBoro KOHTpoOJIs: 3a4eT / IK3aMeH 0,24 MEE?SH

4.4.2. JIuncuMnJMHbI BApUATUBHOM YacTH (00513aTe/IbHbIE TUCIUIJIHHDI)
AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUIIIMHBI
«OCHOBBI JKOHOMHMKH H ynpasJieHusi npousBoacrsom» (b1.B.01)

1 Heab AUCHMIUIMHBI - TIOJy4YE€HHWE CHUCTEMbl 3HAHUH 00 HSKOHOMHUYECKHX
3aKOHOMEPHOCTSIX  (YHKIIMOHUPOBAHUS  TMPOMBIIIJIEHHOTO  MPOM3BOJACTBA B  CHCTEME
HAI[MOHAJILHOW YKOHOMHUKH, (POPMHUpPOBAHUE SKOHOMHUYECKOTO MBINIUICHUS M HCIIOJIb30BAaHUE
MOJTyYEHHBIX 3HAHUH B MPAKTUYECKON IS TEIBHOCTH.

2 B pe3yabrare u3y4YeHUs] UCHMUIJIMHBI OOy4YaIIHiiCA 1O Mporpamme
0akajaBpHaTa JOJIKEH:

Obnadams clieTyIONUMHA OOIIEKYIbTYPHBIMUA U TPO(PECCHOHATIEHBIMUA KOMITETCHITUSIMHU:

- CIOCOOHOCTh HCHOJB30BaTh OCHOBBI SKOHOMHUYECKHX 3HAHUW B Pa3IMYHBIX
cepax xuznenesrenpHocTH(OK-3);

- CIIOCOOHOCTBIO HCITOJI30BaTh DJIEMEHTHI JKOJIOTO-)KOHOMHUYECKOTO aHaln3a B
CO3JIaHUM PHEPro- u pecypcocoeperaronux TexHonorui (ITK-8).

3namo:

— OCHOBBI 2dKOHOMUKH B Pa3IMUHBIX chepax KU3HEACATEIHLHOCTH;

— METOJbI pa3paboTKH OMEPATUBHBIX U MPOU3BOICTBEHHBIX TIAHOB;

— METOJIbI M CITIOCOOBI OTIIATHI TPYAA;

Ymemu:

— COCTaBJIATH OTYETHI MO BBHITTOJHEHUIO TEXHUYCCKUX 3a/IaHU;

— TOTOBUTH WCXOJHBIC JaHHBIC JIJI BBIOOpAa M OOOCHOBAHMS HAYyYHO-TEXHUYCCKHX H
OpraHU3aI[MOHHBIX PElIEHUI HA OCHOBE YKOHOMUYECKOTO aHAN3a;

— paspabareiBaTh OINEpaTHBHBIC IUTAHBI PA0OT TMEPBUYHBIX MPOM3BOJICTBEHHBIX
Mopa3/IeICHUI;
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Braoemy:

— METOJaMH M HMHCTPYMEHTAaMH IPOBEACHHA 5SKOHOMHYECKOrO aHajau3a 3aTpaT u
PE3yJIbTAaTOB JIEATENBHOCTH POU3BOACTBEHHBIX NIOIpa3AcICHUN;

— HWHCTPYMEHTAMM IUIAHUPOBAHUS W BBIINOJHEHUS MEPONPHUATHM IO IPOU3BOIACTBY
IIPOYKIIMH.

3 Kparkoe coaep:kanue AU CUHIITUHBI

Moayns 1. BBenenune. OCHOBBI ppIHOYHOM SKOHOMUKHU

DKOHOMHYECKHE TMOTpeOHOCTH, Onara M pecypcbl. OOIIECTBEHHOE MPOU3BOJICTBO U
9KOHOMHYECKHE OTHOUIeHUs. IIpou3BOACTBEHHBIE BO3MOMXHOCTH OOLIECTBA U IKOHOMMUYECKHI
BbIOOp. KpuBas Npou3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaroUled IpenenbHON
noJje3HocTUM. TpaquiiMoHHas SKoHoMu4Yeckass cucreMa. CoOCTBEHHOCTb: ()OPMBI M IYTH HUX
npeoOpazoBaHus. PbIHOUHBIM MeXaHuW3M crnpoca U npemioxkeHus. CoBeplieHHas U
HECOBEpIICHHAsd KOHKYpeHIMH. CyIHOCTh U yCIIOBUSI BO3HUKHOBEHMS PBIHKA. BBl PBIHKOB U
ux crpykrypa. @ynkuuun peiaka. ToBap u ero cpoiictBa. Cnpoc U IMpenoKEHUE Ha pPHIHKE.
[Tonsite «dmactuyHOCTh». (COBEpIIEHHAass M HECOBEPLIEHHAs KOHKYypeHUHU.MOHOIONS.
Onurononus. IloHATue HaUMOHANbHOM HOKOHOMUKH, OCHOBHBIE MaKpPOIKOHOMHUYECKHE
nokazarenu. llorpebinenuss u cOepexxenuss. IlpomsBoacTBO, OOMEH M pacHpeseseHHE.
[Torpebnenue, coepexeHne, MHBECTHIIMU TOBApOB U yciyr. DuHaHCcOBask cucreMa u (puHaHCOBast
nojauTHka obectBa. Hanoru u Hajorosas cucrema.

Monyib 2. DKOHOMUYECKUE OCHOBBI YIIPABJIEHUSI IPOU3BOICTBOM

[Ipennpusitie Kak CyOBEKT PBIHOYHOIO XO34HCTBA. OKOHOMHUYECKHE 3aKOHBl U
OCOOEHHOCTHM WX IMposBIEHUS Ha mnpeanpuarud. Ponp cnenuamucta XUMHYECKOR
npoMbIlUIeHHOCTH. [Ipeanpustue B cucteme pbpIHOYHOM SKOHOMUKM. IIpenmpustue — kak
CyOBEKT ® OOBEKT MPEANPUHUMATEIBLCKONH  JIEATEIBHOCTH. 3aKOHOAaTelbHas  0asza
IPEIIIPUHUMATEIBCKON JeATenbHOCTH. HopMaTHBHO-IIpaBOBBIE aKThl, PETJIAMEHTHPYIOIINE
JEeSATeNIbHOCTh  npeanpustus. OpraHu3aliOHHO-TIPaBOBbIE (OPMBI  NPEANPUHUMATENBCKON
NeSITeIbHOCTH U KpUTEpHH UX BbIOOpa. DopMbl cOOCTBEHHOCTH. BHEIIHSAS U BHYTPEHHSS cpea
npennpusaTus. MaTepuanbHO-TeXHUYecKass ©0a3a mnpousBojacTBa. ChlpbeBas U TOIUIMBHO-
JHepreTuyeckass 0aza XMMHYECKHX Mpou3BoAcTB. [Ipom3BoacTBeHHass mporpamMma U
IIPOU3BOJICTBEHHAS] MOIIHOCTD NMpeAnpusatusi. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKIINH.
OKoHOMHYeckoe OOOCHOBaHME BbIOOpa ChIpbs W TomuBa. PecypcocOepexeHue.
ATNbTEepHATUBHBIE HCTOYHUK ChIpbS MW DJHEpPruu. MaTepuanbHO-TEXHUYECKHE PECYPChI
npeanpustis. OCHOBHBbIE MPOU3BOACTBEHHbIE (DOHJBI XUMHUYECKUX HPEANPUATHHA: MOHATHE,
KJaccupukanus u cTpykrypa. [loHsTie u cTpykTypa, 1 olleHKa OCHOBHBIX cpecTB. [lokazaTenu
UCIIOJIb30BaHUSI OCHOBHBIX IPOM3BOJACTBEHHBIX (OHIOB. M3HOC M amopTu3auus, M OIIEHKa
3¢ (HEKTUBHOCTH HCIOJIb30BAaHUS OCHOBHBIX IPOM3BOJICTBEHHBIX (OHI0B. Bocmpons3BoacTBo
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeACTBa NPEANPHUATHS: MOHATHE, COCTaB U CTPYKTYpa.
Hcrounuku ¢opmupoBaHuss 0O0OpPOTHBIX cpeAcTB. OO0opaunBaeMOCTb OOOPOTHBIX CPENCTB.
MarepuanbHble 3amacel Ha MpeAnpusITHU. TpynoBele pecypcel mnpennpusatusa. Ilepconan
OPEANpUsATHS U €ro CTPYKTypa. OQQPEeKTUBHOCTh HCIOJIB30BaHUS IepcoHaia W pabodero
BpemeHH. [IpousBoauTeNbHOCTE TpyAa W omiata Tpyaa. OpraHuzanus 3apa0OOTHOM MiIaThl Ha
npeanpusaTid. lIpon3BoAMTENBHOCTE Tpyna: NOHSATHE, MOKAa3aTelId M METOJbl W3MEpPEHUS.
WnauBuayanbHas u  OOILIECTBEHHas MNPOM3BOAMTENBHOCTh TpyAa. Pe3epBbl U (akTopbl
MOBBILIEHUS] TPOU3BOAUTENBHOCTH Tpynaa. Dopmbl, CUCTEMBI M pa3Mep OILIaThl TpyJda Ha
MPEIPUSATHH.

Monyinb 3. TeXHMKO-9KOHOMUUYECKUIN aHAJIN3 UHKEHEPHBIX PEILIEHUI

Jloxonpl M pacxolbl Ha NPOU3BOJCTBO, M pEATHU3ALMIO MPOAYKUUU MPEAIPUATHUS.
W3nepkKu MPOU3BOJACTBA MPOAYKUUHU (ceOecTOMMOCTb), NPUObUIb, pPEHTa0eNbHOCTh U
neHooOpazoBanue. [loHATue 3aTpaTbl Ha MPOU3ZBOJACTBO M  peaM3alldi0  MPOIYKIUHU
(cebecroumocth). Buapl u 3HadeHue knaccupukanuu 3arpar. CTpykTypa 3aTpaT Ha
IIPOU3BOJCTBO M PEATU3ALUI0 NPOAYKUUU. TEXHMKO-DKOHOMMYECKHN aHAJIU3 WH)KEHEPHBIX
pemernii. OcoOEHHOCTH pacueTa 3aTpaT Ha MPOU3BOJACTBO M PEATM3ALMUIO TMPOAYKLIUU B
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KOMIUIEKCHBIX Tpou3BoAcTBaXx. (OCHOBHBIE IyTH CHUXEHHUS 3aTpaT Ha MPOU3BOJICTBO
nponykuuu. Jloxonel mpennpusatus. [loHsTHEe TPUOBUIM W 0X0Ja MPEANPUITHS, METOIBI WX
pacuera. PeHTaOeNnbHOCTH, €€ BUABI M METOIbI pacuera. [lyTH MOBBINICHUS NPUOBLIIN U
peHTaOeIPHOCTH Ha mnpeanpusaTusx. lleHooOpa3oBanue W 1ieHOBas moiuThka. lleHa Ha
NPOAYKIMIO W TMPUHIMIBI 1IeHooOpa3zoBanusa. Bunubl meH. CTpykTypa IEHBI, CHUCTEMa IIEH.
B3aumocBaA3M  1leH U U3JCPIKEK. LlenoBass  mOJMTHKA. Pa3pabotka  meHoOBOM
ctparerun. DUHAHCOBO-KPEUTHBIC OTHOIICHHS] TPEANPHITHA W CHCTEMAa HAJIOr000JI0KEHUS.
[TonsiTue, coctaB U CTpyKTypa ¢uHancoB npeanpustus.l[puanuner Hanoroobnoxenus. Hamorn
U TUIATEXKH, YCTAHOBIIEHHBIC 3aKOHOIATEIBCTBOM: BUJIbI, CTABKH, OOBEKTHI HAJIOTOOOI0XKEHUS U
CPOKH YIIJIaThI HAJIOTa B OIO/IKET.
Oomiee konuyecTBO MoayIei — 3.
400beM yueOHOH THCIHMIIINHBI
4.1 Ounas dopma

Bunsr yue6HoI paboThI 3aqe]iHHx B axanem.
€IMHUIIAX Hacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonTaktHas padora (KP): 0,89 32,4
Jlexmn (Jlek) 0,44 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesbHasi padora (CP) 2,11 76
IK3aMeH
Buja koHTpoJIsi:3aueT/3IK3aMeH 1,0 (35,6)
Bunsl yaeOHOM paboThI 3aqe]3HHx B actporiou.
eIMHUIIAX Hacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IJIAHY 4,0 108
KonTaktHas padora (KP): 0,89 24,3
Jlextuu (Jlek) 0,44 12
ITpakTnueckue 3anstus (I113) 0,45 12
CamocrositesibHas padora (CP) 2,11 57
IK3aMeH
Bua koHTpoOJs: 3aueT/IK3aMeH 1,0 (26.7)
4.2 3aounas popma
Bunpr yue6HOM paboThI 3aqeliH51x B axkanew.
eIMHHIIAX Hacax
O01as TPyA0eMKOCTh THCHUILIHHBI 110 Y4€OHOMY IJIAHY 4,0 144
KonrakThas pa6ora (KP): 0,23 8,4
Jlexmm (Jlek) 0,11 4
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesbHas padora (CP) 3,53 127
Bup koHTpoOJIsi:3aueT/3K3aMeH 0,24 31((38a1(\31)eﬂ
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Bunsl yaeOHOM paboThI 33.‘{6113“HI>IX B actporou.
eIMHUIIAX Hacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 108
KonraktHas pa6ora (KP): 0,23 6,3
Jlexiuu (JIek) 0,11 3
[Tpaxtuueckue 3ansatus (I113) 0,11 3
CamocrositesnHas padora (CP) 3,53 95,25
Bua koHTpoOJISi: 3a4eT/3K3aMeH 0,24 31?;1“;?“

AHHOTanuA padoyeil MpPOrpaMmMbl AUCUUIIMHBI
«IIpaBoBeeHUE B OXpaHe OKPYKalolIell cpelbl U PAIIHOHAJILHOM HCIO0JIb30BAHUYI
NpUpoaHbIX pecypcoB » (b1.B.02)

1 Henu AMCUMIUIMHBI - OBJIAJICHUE OCHOBAMH IPABOBBIX 3HAHMIA, (HOPMHPOBAHHE
MPABOBOM KYJIbTYpPbl aKTUBHOTO, 3aKOHOTIOCTYITHOTO IPa)KIaHUHA.

2 B pe3yabTrare wu3yYeHHs JAUCHUILUIMHBI oOOydamomuiics 1o mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnaoams  cnepyromumu  o0mekynbTypusiMud  (OK)  u  mpodeccuoHambHbIMU
KOMIIETEHIIUSIMHU:

—  CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI NPABOBBIX 3HAHWH B Pa3IMYHBIX cdepax
nesrensHocTH (OK-4);

— CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMUYECKUX MPOILIECCOB
C TIO3UIIMI SHEPTO- U pecypcocOepexeHIsl, MUHUMU3AINHA BO3ICHCTBUS HA OKPYKAIOIIYIO Cpely
(TIK-2).

3Hamo:

—  OCHOBBI POCCUMCKON ITPABOBOM CHCTEMBI M POCCUICKOTO 3aKOHOIaTEILCTBA, OCHOBBI
opram3an ¥ (QYHKIMOHHPOBAHHS CYACOHBIX ¥ WHBIX IPAaBONPHUMCHHUTEIBHBIX |
MPaBOOXPAHUTENbHBIX OPTaHOB;

— TIpaBOBbIE H HPABCTBEHHO-ITHYECKHE HOPMBI B cdepe mnpodecCuoHaAIbHON
JesATeTbHOCTH;

— TpaBOBBIE HOPMBI, PETYIUPYIONIME OTHOLICHUE YETOBEKa K YeNOBEKY, OOIIEeCTBY,
OKpYXKarollleu cpere;

— IpaBa M 00513aHHOCTHU I'PaXTaHNUHA;

—  OCHOBBI TPYJAOBOI'0 3aKOHOIATENbCTBA;

—  OCHOBBI XO35IUICTBEHHOI'O MTpaBa.

— IpaBOBBIE HOPMEI B chepe Oyaymieit npodeccnoHaIbHOM 1eATeIbHOCTH.

Ymemy:

—  HCIOJIb30BaTh ATHYECKUE U TIPABOBBIC HOPMBI, PETYTUPYIOIINE OTHOIICHUE YeTTOBEKa
K 4YeJIOBEKY, OOIIECTBY, OKpY’Kalolllell cpele, MCIOoNb30BaTh MpaBa M CBOOOJBI YelIOBEKa U
rpaKIaHUHA TP pa3paboTKe COLUATBHBIX MPOCKTOB;

—  HCHOJIb30BaTh U COCTABJISATH HOPMATUBHBIE U MTPABOBBIC TOKYMEHTHI, OTHOCSIIIUECS K
MpOoECCHOHAIBHON JIESITEIbHOCTH, MPEANPUHUMATh HEOOXOIUMBIE MEpPhl K BOCCTAaHOBJICHHUIO
HaApYIICHHBIX MPaB;

—  peanu30BBIBaTH MpaBa M CBOOOJBI YEJIOBEKA M TPaKJaHWHA B Pa3IMUHBIX cdepax
JKU3HEAESITEIIbHOCTH.

Braoemy:

—  HaBBIKaMU MPUMEHEHHUS 3aKOHOJATEIhCTBA MPHU PEIICHUH MPAKTUICCKUX 33]1ad.

3 Kpatkoe conep:kanue TUCHUNIUHBI:

[TonsiTne w npuszHaku rocymapctBa. Popmbl rocyaapctBa. DYHKIMU TOCYJapCcTBa.
[Tonsitue u npuszHaku npaBa. OCHOBHBIE ITPABOBbIE CUCTEMbI COBpeMeHHOCTU. [loHATHE U BUIBI
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UCTOYHUKOB IpaBa. OmpeneleHne 3aKOHA M IOJ3aKOHHBIX aKTOB. /[leficTBME HOpPMaTUBHBIX
MIPABOBBIX aKTOB BO BpeMeHHU. OOpaTHas cuia 3akoHa. [IoHsATHE IpaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema mnpaBa. YactHoe u myOnu4HOe mpaBo. MarepuanibHOE U MPOIIECCYaJbHOE IMPaBO.
[IpaBooTHOLIEHHE: OOBEKT, CYOBEKT U COJEpKaHUE MPAaBOOTHOIIEHUH. FOpunnyeckue GpakThl.

Koncturymust — ocnoBHo#t 3akoH Poccuiickoit ®@enepanuu. denepaTuBHOE YCTPONUCTBO
P®. Cucrema rocynapCTBEHHBIX OpraHOB M NpUHIMN paszaeieHus Biacteil B PO. Ilonsarue
rpaxnancTea. [lpusHanue, coOirofeHUe, 3allMTa PAaBHBIX IPAB JKEHIIMH W MYXYHH Kak
OCHOBHasi 00513aHHOCTh TOCYJIapCTBA.

[TonsTHe U mpeaMeT agMUHUCTpAaTUBHOTO mpaBa. OOmas xapakrepuctuka Kongexca PD
00 aJIMUHUCTPATUBHBIX NMPABOHAPYLICHUSAX. AOMUHUCMPAMUGHbIE RPABOHADYUIEHUA: TIOHATHE
U TNPU3HAKU. AOMUHUCMPAMUEHAA OMEEeMCHMEEeHHOCmY: TIOHATHE W NpuHUMIBL. [loHsTue,
MPU3HAKU U BUJBI aIMUHUCTPATUBHBIX HaKa3aHUI.

[TonsiTie W mHpeaMET YrOoJOBHOIO IpaBa. YTIOJOBHAash OTBETCTBEHHOCTh: IIOHSTHE,
OCHOBaHWE BO3HUKHOBeHUAA. [lomamue npecmynnenus: Tpu3HaKu, CcTpykTypa. CoctaB
npectymienus. Coyudactue B mnpecTymieHud. OOCTOATENbCTBA, MCKIIOYAIONINE MPECTYITHOCTh
nesiHus. [lonsTre, 1enu U BUABI HaKa3aHUHl. Yzon0enas omeemcmeennocmy 3a coeepuienue
npecmynjienuii. YCJIOBHOE OCYXJIEHHE, OCBOOOXKIEHHE OT YIOJOBHOM OTBETCTBEHHOCTH.
[IpenmMeT ¥ O0OBEKT KPUMHHATUCTHKU. MeToapl M 3aJauyd KpUMUHANMUCTUKH. [loHsATHE
KPUMHHAIUCTHYECKON — mueHTH(ukanmmu. OOBEKTHI HW  BUABI  KPUMHUHAIMCTHYECKOU
uaentudukanuu. Kpumunanuctuyeckas Texuuka. KpumuHanmcTueckast TAKTHKA.

OKOJIOTUYECKOE MPaBO: MOHSITHUE, MPEAMET METOJ] U MCTOYHMKHU IKOJIOIMYECKOTO IpaBa
P®. TlonsTue, BUABI U CTPYKTYypa SKOJOTMUECKUX MPaBOHAPYIICHUH, OTBETCTBEHHOCTh 3a UX
COBEpIICHHUE.

[Tonsitue mnpopmanuu. OTBETCTBEHHOCTh 32 HapyIICHHE 3aKOHOAATEIhCTBA O 3aIIHUTE
uHpopmanuu. [locynapcTBeHHass TailiHa: TOHATHE, 3alllUTa, [PaBOBOE PpEryJIMpPOBaHUE
roCcy/IapCcTBEHHOU, ciyxeOHoM u wuHOW wuHbopmaruu. KoundunennmansHas uHbopMaIus:
MOHSTHE, BUBI U 3aIIMTA. 3alUTa IEPCOHATBHBIX TaHHBIX I'PaXk/J1aHUHA.

[TonsiTe, mnpexMer MW MeETOJ TpakJaHCKOro mpasa. IloHsTHe rpakgaHCKOro
paBoOTHOLIEHUs, ero  crnenu¢uka. CTpykTypa  IpakJaHCKOTO  MPaBOOTHOIICHHS.
[TpaBoseeciocoOHOCTh CyOBEKTOB IPAXKAAHCKOTO MPABOOTHOLIEHUS. ['paxiaHe Kak CyObeKThI
rpaxkaaHckoro npasa. Ou3nyeckue 1 IPUINIECKUE JINLA: TOHSATHE, TPU3HAKU, KJIACCU(PUKALIKS.
IOpunnueckue ¢akrtel. IlpaBo cobctBeHHocTH. [loHsTne aBTOpckoro mnpasa. IloHsTHE
naTteHTHoro mnpasa. [lonstue uHTe/mekTyanbHOU coOcTtBeHHOCTH (MC) M MCKITIOYMTENBHOTO
npaBa. Knaccudukamus MC. Cucrema npaBoBOi OXpaHbl MHTEIEKTYalbHON COOCTBEHHOCTH,
ABTOPCKUX U MATEHTHBIX MPaB.

[TonsiTHEe XO03sHiCTBEHHOTO (MpeINpUHUMATENbCKOr0) Mpasa. I[IpeaMer Xxo3siicTBEeHHOTO
(mpeAnpuHUMATENBCKOI0) MpaBa, MPU3HAKH, METOJbl NPaBOBOrO peryiaupoBanud. [loHsTue
XO35ICTBEHHOU U MPEAIPUHUMATENBCKON JESTEIBHOCTH.

[IpaBoBOE perynupoBaHue CEMEMHBIX OTHOILIEHUM. 3aKIr0YeHne U MpeKpalieHue opaka.
[IpaBa u o0s13aHHOCTH poauTenel u aereil. AmMMeHThl. @OPMbI BOCIUTAHUS JETEH, OCTaBIINXCS
0e3 morneyeHus: poAUTENeH.

[IpenMer u MeToX TpPyZOBOro IpaBa. TpynoBOM JOroBOp: IOHATHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpems otasixa. Tpynossie criopsl. Jlucuummaa Tpya.

ITonssTue m ucroku koppynuuu. HopmaTtuBHOE omnpeneneHue koppynuuu. [IpuduHb
pacnpocTpaHeHusi koppyniuu. Hakasyemble u HeHakasyeMble (opMbl Koppyniuu. CKpbIThIE
(;marentHble) (opmbl Koppynuuu. DopMbl KOppyNUUHU-TIpECTYIIICHUS. DPOpMbI KOPPYMIIHUHU-
npoctynka. PopMbl MOJUTHYECKOW Koppynuuu. HopMmaTHBHBIE HpaBOBBIE aKThl B cdepe
npotuBoAelcTBud  Koppynuuu. ®enepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
MPOTUBOAECUCTBUN KOPPYIILIHI.
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400beM yueOHOH THCHHUILINHBI
4.1 Ounas ¢popma

Bunbr yueOHOM paboThI B 3aueTHEBIX B akanmewm.
eIUHULIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 2,0 72
KonraktHas pa6ora (KP): 0,89 32,2
Jlexuun (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,44 16
CamocrositebHas padora (CP): 1,11 39,8
CaMocTOoSTeNbHOE U3YUYCHUE PA3/IeNIOB TUCIIUILIMHEI 39,8
Bua koHTpoOJIA: 3aUeT/IK3aMeH 3ayer

Bunbr yueOHOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
KonraktHas pa6ora (KP): 0,89 24,15
Jlexmn (Jlek) 0,44 12
ITpakTnueckue 3anstus (113) 0,44 12
CamocrositesbHasi padora (CP): 1,11 29,85
CamocTosTeNpbHOE H3YYCHUE PA3/IeNIOB TUCIIUIUIHHEI 29,85
Buja koHTpoJIsA: 3aueT/IK3aMeH 3a4er
4.2 3aounas popma
Bunst yueOHOI paboThI B 3auerHbIX B akanem.
eIMHHIAX gacax
OO0mas TpyA0EMKOCTh JUCIHHILIHHBI 10 Y4eOHOMY IVIAHY 2,0 72
Konrakthas patora (KP): 0,22 8,2
Jlexumn (Jlek) 0,11 4
[Tpaktiueckue 3anstus (I13) 0,11 4
CamocrosiTe1bHas padora (CP): 16,7 60
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB TUCIHIIINHBI 16,7 60
Bua KoOHTpOJIsi: 3a4eT/IK3aMeH 0,11 3auer (3,8)

Bugpsl yaeOHOM paboThI

B 3aueTHBIX

B actponom.

SIMHATIAX qacax
O0mas TpyA0eMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 2,0 54
KonrakThas pa6ora (KP): 0,22 6,15
Jlexruu (JIek) 0,11 3
IIpaktuueckue 3ansatus (I113) 0,11 3
CamocrositesbHas padora (CP): 16,7 45
CaMOCTOSITETbHOE U3YYEHUE PA3ICNIOB TUCIIUIIIINHBI 16,7 45

Buj koHTpOJISI: 3a4eT/IK3aMeH 0,11 3auet (2,85)

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«Teopus BepoATHOCTEH 1 MaTeMaTHYECKAA CTATUCTUKA B OXPaHe OKPY KAIOLIEH cpeabl U

PallMOHAILHOM HCIO0JIb30BAaHNU MPUPOAHBIX pecypcoB» (Bb1.B.03)
1 Heabo aucuMNJIMHBI sBisieTcs (OPMHpPOBAHUE Y CTYACHTOB CHUCTEMbI OCHOBHBIX
HNOHSTUH, UCTHOIB3YEMBIX ISl MOCTPOEHUS Ba)KHEHMIIMX MATEMaTHMUECKUX MOJENEH, U YMEHUS
UCIIOJIb30BaTh MAaTEMAaTUYECKHE METOABI ISl OIIMCAHUS PA3IMYHBIX IPOLIECCOB.
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2 B pe3yabraTe H3yYeHHMs [JUCHMIUIMHBI oOydawummiics 10 mnporpamme
0akajlaBpUaTa J0JIKeH:

Obaaoams cnenyrommmu  obmenpodeccuonanbabiMu (OIIK) u npodeccrnoHanbHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CIOCOOHOCTBIO ~ HCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYUYHBIX
JUCLUIUIMH B TNPO(ECcCHOHANBHOM JEsITEeIbHOCTH, NPUMEHSTh METOAbl MaTeMaTH4eCKOIro
aHaJM3a U MOJICJIMPOBAHUS, TEOPETHYECKOTO U 3KCIIepuMeHTalIbHOTO nccnenoanus (OI1K-2);

- CIOCOOHOCTBIO IUIAHUPOBATh 3KCIIEPUMEHTAJIbHBIE HCCIIEA0BaHUs, I0JIy4aTh,
o0OpabaTbIBaTh U aHATU3UPOBATh MMOJydeHHbIE pe3yinbTathl (I1K-15).

3uams:

- OCHOBBI TEOPUHU BEPOATHOCTEH U MATEMATUYECKON CTaTUCTUKY;

- MaTEeMaTUYECKHEe TEOPUM M METOHbI, JIeKAllMe B OCHOBE IIOCTPOCHUS
MaTEMaTHYECKUX MOJEIIEH;

— OCHOBBI IPUMEHEHUSI MATEMAaTUUYECKUX MOJIETIeH U METOJI0B.

Ymemy:

- BbIOMpPAaTh MaTEeMAaTUYECKHE METO[bl, IPUIOJHbIC A PELICHUS KOHKPETHOM
3aJa4H;

- HCIOJIb30BaTh MaTE€MaTHUYECKHE IOHATUS, METOJAbl M MOJENIU JUIsl ONMCAaHUs
pa3IM4YHBIX IIPOLIECCOB;

- BBISIBJISITh MaTEMaTHMUECKUE 3aKOHOMEPHOCTH, JIEKAIMEe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCIOJIb30BATh OCHOBHBIE METO/Ibl CTATUCTUUYECKONW 00PaOOTKHU JaHHBIX;

- IIPUMEHSTh MAaTEMaTUYECKHE 3HAHUS HAa MEXKIMCLUIUINHAPHOM YPOBHE.

Braoemy:

- OCHOBaMH  (yHJaMEHTAIBHBIX  MAaTEMaTHUYECKUX TEOPUH W  HABBIKAMH
MCIIOJIb30BAaHUsI MAaTEMATUYECKOTO alIapara;

- METOAAMHU CTaTUCTUYECKONH 00paboTKN HH(POpMAIUH.

3 Kpartkoe cogep:kanue 1uCUHMIIHHBI

1. Teopus BepositHOcTel. CinydaiiHble BEJIMYUHBI U MX 3aKOHBI paCIpeeIeHUs.

[Tpeamer teopum BeposiTHOcTel. CiyuaiiHble coObITHS. IIpOTHBOMONOXKHBIE COOBITHSL.
HezaBucumbie cobObiTus. OTHOcHUTeNnbHas 4acToTa. Kiaccmyeckoe W TeOMETpUUYecKoe
ONpPECIICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpUsl BEPOSATHOCTEH. MeTonbl BBIYMCICHUS
BeposTtHOcTe. [IpocTpaHcTBO  3nemeHTapHbIX coOblTUd. Kiaccuueckoe —ompezaeneHue
BEPOSTHOCTH.  Anredpa  coObITHH: TeopeMbl O  BEPOATHOCTH  CYMMBI  COOBITHIA,
IIPOTUBOMNOJIOXKHBIX COOBITHI, CyMMa BEpOSITHOCTE HECOBMECTHBIX COOBITHH, 00pa3yroIIMX
MOJIHYIO TPyNIy. AKCMOMaTH4YECKOE OIPEEICHUE BEPOATHOCTU. CTaTUCTUYECKOE OINPENEICHUE
BEPOATHOCTH. YCIIOBHAsi BEPOSATHOCTh. TeopeMbl O BEPOATHOCTU MPOU3BENEHUS 3aBUCUMBIX U
He3aBUCHMBIX coObITHH. [TonmHast BepositHOCTh. [loBTOpHBIE HMcnbiTanus. Popmyna beprymu.
JloxanbHas 1 nHTErpangbHas Teopembl Myaspa-Jlannaca. @opmyna [lyaccona.

[TonsiTve ciny4aiiHON BEJWYUHBL. J[MCKpETHBIE M HENPEPBIBHBIE CIIyYalHbIE BEIUYMHBI.
3aKkoH pacrnpezeneHus ciydaiiHol BenuynHbl. OyHKLKS paclpesiesieHus, €€ CBONCTBA, rpaduk.
IInoTHOCTH pacmpenesneHns HENPEPHIBHOM CIydyallHOW BEIWYMHBI (TUIOTHOCTH BEPOATHOCTH).
dopmyna Ui BEPOSTHOCTH TIOMAJAHUS HENPEPBIBHOM CIy4yallHOM BEJIIMYMHBI B JIAHHBIN
UHTEpBAJI, BBHIPAXKEHHBIH uYepe3 IUIOTHOCTb BEPOSITHOCTH, F€OMETPHUYECKUH CMBICT (OPMYIIHI.
bunoMmmanbHOE pacmpeneneHne, pacrnpeaenenre IlyaccoHa, paBHOMEpHOE pacmpeneneHue,
HOpPMAaJIbHOE PACIpPEEICHHUE, IKCIIOHEHIIMATIBHOE PACIIPEAETICHHE.

2.MaremaTtnyeckasi CTaTUCTHKA.

[Ipenmer MaTemaTHueckol  CTaTUCTUKU. OCHOBHBIE 3aJa4d  MaTEMaTUYECKOU
cTaTUCTUKHU. BpiGopounslii meroa. Crarucrtuyeckoe onucanue. Buibopku. I'mctorpamma u
noJauron yactor. Crartuctuyeckas (dMIHMpuueckas) (yHKUMS pacrpeneneHus. BeibopouHbie
XapakTepUCTUKM M uX pacnpeneneHus. CocrtosarenbHble, 3((EKTHBHbIE CMELICHHbIE U
HECMEILIEHHbIE OLIEHKU MapaMmeTpoB. CTaTHUCTUYECKOE CpEHEE, CTATUCTUYECKAs AUCIEPCUS U
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CTaTUCTUYCCKOC CPCAHCC KBAAPATHUIHOC KAaK TOUCYHBIC OIICHKN HCU3BCCTHLIX: MATCMATUYCCKOT'O
OXHJaHusd, JUCIICPCHUHU, CPCAHET0 KBAAPATUYHOT'O OTKJIIOHCHUA. HOBepI/ITeHBHHe HHTCPBAJIBI U
HHTCPBAJILHBIC OLICHKU. I[OBepI/ITeJIbHBIe OLCHKH HEU3BECTHOM BCPOATHOCTU 110 OO0JIBIIIM
BBI60pKaM. ]_IOBepI/ITeJ'IBHaH OLICHKa MaTEMaTUYCCKOT'O OKUIAAHUA IIPU HEU3BECTHOU AUCIICPCHUH.

,Z[OBepI/ITCJIBHaSI OLCHKa CpCAHCIO0 KBaAPaTUYHOTO OTKJIOHCHUA.

Tounsle BBIOOPOUHBIE

pacnpenenenus: CreiomeHta (t- pacnpenenenue), Pumepa-Cuenexopa (F-pacnpenenenue),
[upcona (y’-pacrpenesenue). IIpoBepka CTATUCTHYECKUX TUMOTE3. MaTeMaTHYecKue METOJbl
IPOBEPKH CTATUCTUYECKUX TUIIOTE3. DIEMEHTHI TEOPUH KOPPEISAIHH.

400beM yueOHOH THCHMILINHBI
4.1 Ouynas ¢popma

Bupl yue6HO#M paboThI B 3aueTHEBIX B akanmewm.
eAUHULIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlexumn (Jlek) 0,44 16
[Tpaktueckue 3anstus (I13) 0,89 32
CamocrositeanHas pa6ora (CP) 1,67 58,8
Buja koHTpOJISI: 3aUeT/aIK3aMeH 3ayer
Bunel yue6HOI paboTh B 3auernsix | B actponowm.
eMHALIAX yacax
OO6mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44 85
Buj koHTpoOJISI: 3a4eT/IK3aMeH 3a4eT
4.2 3aounas ¢opma
Buapr yue6HOI paboThI B 3aueTHEBIX B akanewm.
SAUHHUIIAX gacax
Oo6masi TpyA0eMKOCTh TUCIUIIJIUHBI M0 Y4eOHOMY MJIAHY 3,0 108
Konrakthas pa6ora (KP): 0,33 12,2
Jlexumn (Jlek) 0,11 4
[Tpaktiueckue 3anstus (I13) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Buj koHTpOJIsI: 3a4eT/IK3aMeH 0,11 3aver (3,8)

Bunsl yueOHoi paboThI

B 3aueTHBIX

B actponom.

e IMHHIAX qacax
O0mas TpyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexumm (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 2,56 44 .85
Bu KOHTpoOJIsI: 3a4YeT/IK3aMeH 0,11 3auer (2,85)
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AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIHHBI
«Haueprarensnas reomerpus» (51.B.04)

1 Hesu quCHMNIMHBI - TPUOOPETECHUE CTYACHTaMU 3HAaHUH B 00J1aCTU HauepTaTeIbHON
TeOMETPUM W WHXECHEPHOH TIpaduKd, OCBOEGHHE OCHOBHBIX IIOJOXXEHUH pa3paboTKu
IIPOEKIIMOHHBIX  YEpTeXEH, NPUMEHAEMBIX B  HMH)KCHEPHOW  IPAaKTHKE,  Pa3BUTHE
NPOCTPAHCTBEHHBIX MPEJICTABICHHI, HEOOXOIUMBIX B KOHCTPYKTOPCKOM padore.

2 B pe3yabrare wu3y4YeHHMs JUCHUILVIMHBI oOO0ydaloumuiicas Mo Tmporpamme
O0akajiaBpuaTa J0JI/KeH:

Osnadems cnenyromumu oomekynbTypHbiMu (OK), obmenpodeccuonansubiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusamMu:

- CIOCOOHOCTBIO K CaMOOpraHu3aliy U camooopasoBanuio (OK-7);

- CIIOCOOHOCTBIO MCIOJIH30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHUILIMH B
npoeCCUOHATBHON  AEATENbHOCTH, NPUMEHSATh METOJbl MaTeMaTHUYeCKOro aHalu3a Hu
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMEHTaIbHOro uccienoBanus (OI1K-2);

- CIOCOOHOCTBIO UCIOJIb30BaTh HOPMATUBHbBIE JOKYMEHTHI 10 KaUeCTBY, CTaHAApTU3ALUU
U cepTudukanuu npoaykros u usnenuit ([K-4).

3namo:

-OCHOBHBIC 3aKOHBI T'€OMETPHYECKOr0 (OPMHPOBAHUS, TOCTPOCHUS W B3aUMHOTO
nepeceyeHusi Mojiesieil IOCKOCTH M NMPOCTPAHCTBA, HEOOXOAUMBIE JUIsl BBHIOJIHEHUS U YTEHUS
yepTexel KOHCTPYKUUH, pellieHne MO3UIMOHHBIX, METPUYECKUX 33]1a4, BBIIIOJIHEHHUE Pa3BEPTOK
MOBEPXHOCTEM;

- TpeuMylIecTBa rpaduuecKkoro crocoda mpeacTaBieHus] WHPOpManuu; rpaduvecKre
(bopMBbl, rPaMMaTHKY.

Ymemo:

- BOCIIPMHUMATh ONTUMAJIbHOE COOTHOILIEHHE YacTe M LeJIOr0 Ha OCHOBE rpauuyecKux
MoJieJe, MPaKTHUYECKU pEaJTU3yeMbIX B BHJE YEpTEkKEeH KOHKPETHBIX HPOCTPAHCTBEHHBIX
00BEKTOB;

- HCIIOJIb30BaTh YepTEX, TEXHUUYECKUH PHUCYHOK ISl TpauuecKoro mpeacTaBICHUS
TEXHUUYECKUX PELICHMI;

- ucnonb3oBarh craHaaptbl ECKJ, KOHCTpYKTOPCKYIO JOKYMEHTAlUI0 (4epTEXHYIO U
TEKCTOBYIO) B IPOM3BO/ICTBEHHOM, TPOEKTHOMN M UCCIIE0BATENBCKOM paboTax.

Braoemy:

- OCHOBHBIMHU HOHATHSMM, CBSI3aHHBIMHU C IpaUUecKUM IpeJICTaBIeHHEM HH(pOpMaIu
rpadguyeckuMu croco0aMu pelIeHuss METPUYECKUX 3a/lad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTexax, MeToJaMU MPOELUPOBAHUS U N300pakeHHsI MPOCTPAHCTBEHHBIX ()OPM Ha MIIOCKOCTH
MPOEKIINH.

3 Kpartkoe coaep:kanue JUCHHIIUHBI

[Ipeamer HaueprarenbHONW reomeTpuu. Bunabl npoenupoBanus. KoMIUIEKCHBIA 4depTex
TOYKM Ha 2 U 3 IUIOCKOCTH NpoeKUMi. CBsA3b CUCTEMBI IUIOCKOCTEN NMPOEKUUN C CHUCTEMOM
MPSIMOYTOJIBHBIX KOOpAMHAT. KoMIIeKCHBINA yepTex npsMou. [IpsMble U IIIOCKOCTH, YaCTHOTO
nosiockeHus. OnpeneneHue HaTypaJbHOM BEIMYUHBI OTpe3Ka. B3anMonpruHaaiexHOCTh TOUKU U
npsMoid. ['maBHbIE TMHUM TIOCKOCTH. B3anmMHOe pacmnoliokeHue IByX NpsMbIX. OmnpeneneHue
BUJUMOCTH Ha KOMIUIEKCHOM 4YepTeke. B3auMHOe pacrosiokeHue NMpsMOM M IUNIOCKOCTH, JIBYX
mIockocTel. IlepneHauKyIsIpHOCTh NIPSIMOM W IUIOCKOCTH, ABYX HPSMBIX, ABYX IUIOCKOCTEH.
Crioco6b1 mpeoOpazoBaHmsi KOMIUIEKCHOTO uepTexa. Crocod BpaleH!st BOKPYT MPOESHUPYIOIINX
npsmbix. Crioco0 BpailleHuss BOKpPYr mpsiMoil ypoBHs. IlnockonapasuienbHoe mnepeMmelieHue.
Crioco6 3ameHbl TUIOCKocTell mpoekiuii. OCHOBHBIE 3a7ayd, pelIaeMble CIIOCOOOM 3aMEHBI
riockocTelt npoekuuii. Kpusblie nHuu u nosepxHoctu. O0pa3oBaHue, 3a/laHue U U300paKeHUE
noBepxHocTell. [loBepxHOCTH BpalmieHHs: KOHyc, cdepa, muiauHiap, Top. Ilepeceuenue
MOBEPXHOCTU ¢ IUIocKocThio. Ilepeceuenne moBepxHocth ¢ JuHHe. Ilepecedyenue
noBepxHocred. Merony cexkymux Iuiockocred. Ilepeceuenue mnoBepxHocTe.  Meron
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KOHIIGHTPUYECKHX cdep. MeTol KOHLIEHTPUYECKHX cdep.

AKCOHOMETPUYECKHUE TPOCKIIHH.
4 O0beM yueOHOH TUCHUILIUHBI
4.1 Ounas ¢popma

MeTon SKCHEHTpUYECKuX cdep.

Bunbl yueOHOM paboThI B 3aueTHEBIX B akanmewm.
eAUHULIAX yacax
OO0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IUIAHY 4.0 144
KonraktHas pa6ora (KP): 1,33 48,2
Jlexuun (Jlek) 0,44 16
ITpaxtnueckue 3ansatus (I13) 0,67 24
Jlabopatopusie 3ausTus (J1ao) 0,22 8
CamocrositesbHas padora (CP) 2,67 95,8
Bua xoHTpoOJIA: 3aueT/3K3aMeH 3a4erT ¢
OIIEHKOM
Bunst yueOHOI paboThI B 3auerHbIX B actponom.
eIMHHULIAaX yacax
O01mas TpyA10eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 108
KonTaktHas padora (KP): 1,33 36,15
Jlexmu (Jlek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,67 18
Jlaboparopusbie 3ausTus (J1ab) 0,22 6
CamocrositesbHasi padora (CP) 2,67 71,85
Bujx koHTpOJIS: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM
4.2 3aounas popma
Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
SAUHHUIIAX gacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
Konrakthas padora (KP): 0,33 12,2
Jlexruu (JIek) 0,16 6
[Tpaktiueckue 3anstus (I13) 0,16 6
CamocrositeanHas pa6ora (CP) 3,56 128
Buja konTpoJsi: 3aueT/3K3aMeH 0,11 3a4erT ¢

onenkoii(3,8)

Bunasl yueOHoM paboTh

B 3aueTHBIX

B actponom.

CIMHATIAX qacax
OO0mas TpyA0eMKOCTb JMCHHMIIJIMHBI 110 Y4eOHOMY IIaHy 4,0 108
KonrakThas pa6ora (KP): 0,33 8,15
Jlexmm (Jlek) 0,16 4
[Tpaktaeckue 3arstus (I13) 0,16 4
CamocrositeanHas pa6ora (CP) 3,56 96
Buja xoHTpoJisi: 3auer/3K3aMeH 0,11 3a4er ¢

onenkoii(2,85)

76




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«MaTtepuaJioBeeHHe U 3aIIIUTA OT KOPPO3HH [IJISI FJHEPTO- U pecypcocheperarmmx
npoueccoB XumMu4ueckoii Texnosiorum» (651.B.05)

1 e AMCUMIUIMHBI. TIPUOOPETEHHE CTYJICHTAaMH 3HAHWM, HEOOXOIUMBIX IS
CaMOCTOSITEIILHOTO PEIICHUS BOIPOCOB, CBSI3aHHBIX C BEIOOPOM MAaTEPHUAJIOB I 000PYIOBAHUS
XUMUYECKHX IMPOM3BOJICTB C YYETOM YCJIOBHH DKCIUTyaTallMd, a TaK)Ke C MO3UIUN DHEPro- u
pecypcocOepexeHus M OXpaHbl OKPYKAIOIICH CPEJIbI,

nonydyeHue wWHPOpMAMK O (U3HYECKOM CYIIHOCTH SIBJICHWH, TPOUCXOIAIINX B
MaTepuanax, UCTIOJIb3YeMbIX B XUMUYECKOU TEXHOJIOTHH, HE)TEXUMHUH U OMOTEXHOJIOTHH;

YCTaHOBJICHUE 3aBUCHUMOCTH MEXIY COCTaBOM, CTPOCHHEM M CBOWCTBAMH MaTEpPUAJIOB,
UCTIOJIb3YEMBIX B XUMUYECKOW TEXHOJIOTUH, He(TEXUMUH U OMOTEXHOJIOTHH;

W3y4eHUE TEOPUU U TPAKTUKH PaA3IUYHBIX CIOCOOOB YIPOYHEHHS MaTepHasoB,
00eCcreYnBarOIINX BBICOKYIO HAJEKHOCTh M JOJTOBEYHOCTH JAETaJei MalluH, MHCTPYMEHTa U
JIPYTUX U3JETUH;

M3YYCHHE OCHOBHBIX TPYII MAaTEPUAIOB, HCIIOIB3YEMBIX B XHUMHUYECKOH TEXHOJIOTHH,
He(pTeXUMHUM U OMOTEXHOJIOTHH, WX CBOWCTB M 00JIacTel IPUMEHCHUS.

2 B pe3yabrare u3yYeHHus] UCHUIUIMHBI OOydYamInuiics MO mNporpamMme
0akaJjiaBpuaTa J10JI7KeH

Obnaoams cnenyrommmu  obmenpodeccruonanbabiMu (OIIK) m npodeccrnoHanbHBIMU
(ITK) xoMITeTeHIIUSIMMU:

- CIIOCOOHOCTBIO UCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX TUCITUIUIAH B
NpoeCCHOHAIBHON  JICSITEIIBHOCTH, TNPUMEHATh METOJIbl MaTEeMaTHYeCKOro aHajau3a u
MO/JICITMPOBAHHUS, TECOPETUUECKOTO M IKCIIEpUMeHTaIbHOTO HecieaoBanus (OITK-2);

- CIOCOOHOCTBIO y4acCTBOBATh B COBEPIICHCTBOBAHUU TEXHOJIOTHYECKUX IPOIECCOB C
MO3UIUI DHEPTo- M PecypcocOepeKeHUs], MUHIMH3AINN BO3JICHCTBHS Ha OKPYXKAIOIIYIO CPEeIy
(IIK-2);

-CIIOCOOHOCTHIO HCITOJIb30BAaTh HOPMATHBHBIE JOKYMEHTHI TI0 KA4€CTBY, CTAHIAPTHU3AIIUU
U cepTUdUKanuK mpoaykToB u u3aenuit (ITK-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIC TEXHUYECKHE DEIICHUS IMpU pa3paboTke
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTUHU, HAMpaBICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3AEHCTBHUS Ha oKpykaroryio cpeay (ITK-5).

3namo:

-Kmaccu(UKaIio, CTPYKTYpY, COCTaB W CBOWCTBA MATEpPHAIIOB, HCIIOJB3yeMBIX B
XUMHUYECKON TEXHOJIIOTUH, HEPTEXUMUU U OUOTEXHOIIOTUH;

-MapKHPOBKY MaTEPHUAJIOB, UCIOJIB3YEMBIX B XUMUYECKOW TEXHOJIOTUU, HE(PTEXUMUHN U
OMOTEXHOJOTHH, N0 POCCUUCKUM U MEXKIYHAPOJHBIM CTaHIapTaM;

-OCHOBBI KOPPO3UH METAJIOB, IPHHIIAITEI H METOIbI 3AIIUTHI OT KOPPO3HH;

-IIpUMEHEHUE MaTepUajoB, UCIOIb3YEMbIX B XUMUYECKOW TEXHOJIOTHH, HEPTEXUMUU U
OMOTEXHOJIOTHH, C MIO3UIINI YHEPTO- U pecypcocOepexeHus Mpu uxX rnepepadboTke;

-OCHOBHBIC KOHCTPYKIIMOHHBIE U (DYHKIMOHAJIBHBIE MAaTepUaNbl, MPUMEHSEMbIE B
XUMHUYECKON TEXHOJIOTHH, HEPTEXUMHUN U OMOTEXHOJIOTHH.

Ymemn:

- AHAIM3HPOBATh (U3HKO-XMMHYCCKHEC M MEXaHWYCCKHUE CBOWCTBA MaTepHAIOB, WX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTUYHOCTH;

- paIrMoOHAILHO M0I00paTh KOHCTPYKITMOHHBIN MaTepHall Ui XHMHKO-TEXHOJIOTHIECKOTO
Mpolecca ¢ y4eTOM METOI0B 3aIlUThI OT BO3MOKHOTO BO3JICHCTBHS TEXHOJIOTUYECKOU CPEIBI.

Braoems:

- MPOCTEHIINMH OMNEepalusMU OINpEACTICHUs] CBOWCTB MaTepUaloB, HCIOJIb3yeMbIX B
XUMHUYECKON TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOJIOTHH.

3 Kpartkoe conep:kaHue JMCIUIITHHbI

MarepuanoBeieHle Kak HayKa: II€JIH, 33Ja4d W 3HAUYCHUE ITUCHUIIIMHBI. 3HaYeHUE
MaTepUajIoB B Pa3BUTHH XHUMHKO-TEXHOJOTHYECKHX TIPOIIECCOB C TMO3UIMN DSHEpPro- u
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pecypcocOepekeHrss, MUHUMU3aIluH BO3JICHCTBUS Ha OKPY>KAIOLIYIO CPEy.

OCHOBHBIE TOHSTUA O CTPOEHUM, CTPYKTYpE M CBOMCTBaxX MaTepuagoB. MeToasbl
M3Y4YEHUS CTPYKTYPBI U CBOMCTB MaTepHUAJIOB.

PU3HKO-XMMHUYECKHE OCHOBBI MaTEPUATIOBEACHUSI.

OcHOBBI TeopuHu CIIaBOB. JlMarpaMMbl COCTOSIHUS CIUIABOB. TE€PMMHBI U OIIPEEICHMUSL.
JunarpaMmMbl — «cocTaB-cBOMCTBO». Pa30BbIi COCTAaB CILJIABOB. 3aBUCHMOCTh MEK/y CBOMCTBaMU
CIUIaBOB M TUIIOM auarpammsl coctosinus. [Ipasuio H.C. Kypuakoga.

Merammueckue marepuansl. 2Kene3o U ciuiaBbl Ha €ro ocHoBe. CTalld M YyryHBI, UX
CBOWCTBa, 00JacTh NPUMEHEHHUS, MapKUpPOBKa. JlMarpaMMbl COCTOSHHS IKEJIe30-IEMEHTHT.
KomnonenTsl, pa3pl U CTPYKTYpHBIE COCTABIISIONINE CTalei U OeNIbIX YYT'YHOB.

Bnusiane Tepmuueckoid oOpabOTKM Ha MEXaHHWYeCKHEe CBOMCTBa craimu. dusmueckue
OCHOBBI XUMUKO-TEpMUYECKONH 00pabOTKH.

L[BeTHBIC METAIUIBI U CIUIABBI HA WX OCHOBE. OO0IIas XapaKTepUCTUKa U Kiaccupukanus
CILJIaBOB.

OcHOBBI KOPpPO3UHU METAUIOB. [ [pUHIUIIBI U METO/IBI 3aILUTHI OT KOPPO3UHU.

XuMHuecKas KOppo3us. OIeKTpoxumudeckas Kopposus. Kopposus wmertaimioB B
YCIOBUSIX  TEXHOJOTMYECKMX Cpel XHMMHUYECKUX Mpous3BojAcTB. Koppo3moHHOCTOMKHE
METaJUIMYECKUE MaTepHAJIbI.

Matepuaisl Ha OCHOBE BBICOKOMOJIEKYJISPHBIX cOeAMHEHUNH. OCHOBHbBIE Pa3HOBUIHOCTU
MPOMBILIUIEHHBIX OJMMEPOB U IIACTMACC.

Pesunbr 0011eT0 HA3HAUCHMS, CIICTIMATBHBIC PE3UHBI K O0JIACTH WX MPHUMEHEHHS.

Jlakoxpacounsie matepuainsl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, naku, TpyHTOBKA,
INAaTIEBKA.

Kepamnueckue martepuanbl. KOHCTpyKIMOHHAsl, UHCTpyMEHTaJIbHAash M TEXHUYECKAs
kepamuka. Heopranmueckoe crekio. Knaccupukanusi cTekona TO Ha3HA4YeHUI0 W o0jacTu
npumenenus. Curtamisl. ['paput. Acbect. CBoiicTBa U 00JIaCTH IPUMEHEHHUS.

Cma3ouHble Macia, IIaCTUYECKUEe CMa3Ku, TBEpAbIE CMa304yHble MaTepHralibl. CMa304HO-
OXJIQXKAAIOUIUE )KUIKOCTH.

JIpeBecHbIe MaTeprasl.

Kommnosurmonnsie wmarepuansl (KM). OOmas XxapakTepuCTUKa KOMITO3UITMOHHBIX
MarepuasioB.  [IucnepcHo-ynpouennbie KM,  cnoucteie KM,  BosokHucteie  KM.
KoMno3uimonnsle Marepuanabl Ha METAUNIMYECKOW M HemeTtamnueckod ocHoBe. CAII
(crieyeHHBIE ~ ANMIOMUHHUEBBIE TMOpOIIKM). Kepamuuyeckne KOMIO3UIMOHHBIE MaTE€pUalbL.
['uOpuHbIE KOMIIO3UIITMOHHBIE MaTEPHAIIBI.

DKOHOMHYECKH OOOCHOBAaHHBIM BBIOOp MaTepHajoB AJsl KOHKPETHBIX Leiei. Bridop
KOHCTPYKIIMOHHBIX ~ MaTepHalioB s OOOpYyIOBaHMsSI  MPOM3BOACTB  XUMHUYECKOMH
IPOMBIIUIEHHOCTH, HePTEXUMHUU U  OMOTEXHOJOTMHM. OKOJOTHYECKHE, DJHEepro- u
pecypcocOeperarolye aceKThl MaTepHaIOBEACHUS U 3aIUTHl METAINIOB OT KOPPO3HH.

4 O0beM yueOHOH THCHHMITUHBI

4.1 Ounas gopma

B 3aueTHEBIX B akanem.
Bupl yueOHOM paboThI eIMHUIIAX Jacax
OO6mas TPyI0eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MUIAHY 3,0 108
KonraktHas patora (KP): 1,33 48,2
Jlexumu (JIek) 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,67 59,8
Pedepar 0,56 20
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/1e€]I0B JUCIUIINHEI 39,8
Bua koHTpoJA: 3auer / IK3aMeH 3a4yerT
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B 3aueTHbIx B actp.
Bunsl yaeOHOM paboThI €IMHHLIAX qacax
O0masi Tpy10eMKOCTh JTMCIUILIHHBI 110 Y4eOHOMY IIAHY 3,0 81
KonraktHas patdora (KP): 1,33 36,15
Jlexumu (Jlek) 0,89 24
[IpakTuueckue 3ansaTtus (113) 0,44 12
CamocrositesibHas padora (CP): 1,67 44,85
Pedepar 0,56 15
CaMOCTOSTENIbHOE U3YUEHUE Pa3/ie]0B JUCIUILINHEI 29,85
Bua koHTpoJa: 3auer / 3K3aMeH 3a4yer
4.2 3aounas popma
B 3aueTHbIx B akanem.
Bupl yaeOHOI paboThI CIMHULIAX qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
Konrakrnasi padora (KP): 0,33 12,2
Jlextuu (JIek) 0,22 8
[IpakTuueckue 3ansatus (113) 0,11 4
CamocrositesbHas padora (CP): 2,56 92
Pedepar 0,56 20
CaMoCTOsITeIbHOE U3YUCHHE Pa3/ie]IOB TUCIUILINHEI 2,0 12
Bujx KOHTpoJIsA: 3a4eT / IK3aMeH 0,11 3ayer (3,8)
B 3aueTHBIX B actp.
Buner yae6HoI paboThI eAMHUIIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3,0 81
Konraktnas patdora (KP): 0,33 9,15
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3ansatus (I113) 0,11 3
CamocronTesannas padora (CP): 2,56 69
Pecdepar 0,56 15
CaMoCTOsITeTbHOE H3YUCHHE Pa3JIeTIOB JUCIUTUIMHBI 2,0 54
Bua koHTpoJIs: 3a4eT / IK3aMeH 0,11 3auer (2,85)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIHHBI
«MoaeanpoBanne XMMHKO-T€XHOJIOTHYECKUX MPOLECCOB /1JIsl 0OXPaHbI OKPY:KalouIei
cpelbl M PAIMOHAJIBHOI0 MCI0JIb30BaHNUsl MPUPOAHBIX pecypcoB» (b1.B.06)

1 Heap AuCUMIUVIMHBI - TIONy4YeHHE CTYACHTaMH-OakandaBpaMyd 3HAHMA B 001acTH
KOMITBIOTEPHOTO MOJICTTHPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX IPOIECCOB € TPHUMEHEHHUEM
COBPEMEHHBIX CHCTEM KOMITbIOTepHOW MaTematuku, B yactTHoctu MATLAB u VBA, a takxe
NPHOOpETEHNE WMH TPAKTHYSCKUX HABBIKOB Pa3paOOTKU JaHHBIX KOMIBIOTEPHBIX MOJIEICH C
OJIHOBPEMEHHBIM PEIICHHEM 3a/1a4 CTPYKTYPHOU U MapaMeTpUIecKOr UAeHTU(PUKAIIUH.

2 B pe3yabTare oCBOeHHS [AUCUMIUVIMHBI OOyyamommiics 1m0 mporpamme
0akajlaBpUaTa J10JIKeH:

Obaaoams crnenyromumu npodeccuananbHbMU kKommereHiusamu (11K):

- CIOCOOHOCTBIO yYacTBOBaTh B COBEPIICHCTBOBAHUHM TEXHOJIOTHYECKUX ITPOIECCOB
C TO3MIUNA DJHEPro- U pecypcocOepereHusi, MUHUMHU3ALUN BO3JICHCTBUS HAa OKPYKAIOII[YIO
cpeny (IIK-2);

- CITOCOOHOCTBIO MIPUMEHSTh COBpEMEHHBIC METOJIbI HCCIICIOBAHUS
TEXHOJIOTHYECKUX TIPOILIECCOB W MPUPOIHBIX CPEIl, UCIIOIh30BaTh KOMIBIOTEPHBIE CPEIICTBA B
HayJYHO-HCCIe0BaTeNbekoi padote (ITK-14);
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- CIIOCOOHOCTHIO  IJIAHUPOBAaTh  JKCHEPUMEHTANbHBIE  HCCIEAOBAaHUS, IOTy4aTh,
o0OpabaTbIBaTh U aHAJTU3UPOBATh MOJTydeHHbIE pe3yabTatThl (ITK-15);

- CMOCOOHOCTBIO MOZEIHPOBATh SHEPro-U  pecypcocOeperaromume MpoIecchl B
npomsbituieaaoctr (ITK-16).

3nams:
- METOJIbI IOCTPOCHHS SMIUPHUYECKUX (BEPOSATHOCTHO-CTATHCTUYCCKUX) U (PHU3UKO-
XUMHUYECKHX (TEOPETUYECKUX) MOJENEH XHUMHKO-TEXHOJOTHYECKUX IPOIIECCOB; METOJIBI

UACHTUQUKAIMM MaTeMaTHMYeCKMX OIMCAHMM TEXHOJIOTMYECKHUX IIPOLECCOB HA OCHOBE
JKCIIEPUMEHTAIIBHBIX JAHHBIX; METOJbl ONTUMHU3ALUN XMUMHUKO-TEXHOJIOTUYECKHUX IIPOLIECCOB C
IPUMEHEHUEM SMITUPUYECKUX W/WIN PU3HMKO-XUMHUYECKUX MOJENeH;

Ymemn:

- NIPUMEHATh U3BECTHBIE METOIbl BBIYMCIMTEIBHOW MAaTEMaTHMKH M MaTEeMATHUYECKOU
CTaTUCTHKH JUIA PEUICHUs KOHKPETHBIX 3aJad pacdera, MOJCIHWPOBAHUS, UACHTU(DUKAINH U
ONTUMH3ALMU IIPU HCCICNOBAHUU, NIPOCKTUPOBAHUU M YIPABICHUU NPOLECCAMU XMMHYECKON
TEXHOJIOTMM, a TakX€ YMETb HCIIOJb30BaTh B CBOEH IIPAKTUYECKOM JEITEIBHOCTH JJIA
JOCTHKEHUS 3TUX L1€JIEH U3BECTHBIC IAKEThI IPUKIIAIHBIX IIPOIPaMM.

Braoemy:

- METOJaMH MaTeMaTHYeCKOM CTATHUCTUKU Ui 0OpabOTKH pPEe3ysIbTaTOB AKTHBHBIX U
MIACCUBHBIX IKCIIEPUMEHTOB, a TAK)KE€ METO/IaMU BBIYUCIUTEIbHON MaTEMaTHKHU JUIs pa3pabOTKU
U pealn3alyy Ha KOMIIbIOTEPAaX aJIFOPUTMOB MOJIETUPOBAHMSL, UICHTU(UKALIMN U ONTUMHU3ALUN
XUMHUKO-TEXHOJIOTHYECKHUX ITPOLIECCOB.

3 Kparkoe cogepixanne IUCHHUIIJIMHBI:

3.1. OcHOBHBIE MPUHIMIIBI KOMIIBIOTEPHOIO MOJIEIMPOBAHUS XUMHUKO-TEXHOJIOIMUECKUX
nporneccoB (XTII). Maremaruueckue 3MIMpUYECKUE U MaTeMaTHYeCKUe (PU3MKO-XMMHUYECKHE
MOJEIA M KOMIBIOTEPHOE MOJAEIUpOBaHUE. JIeTEpMMHUPOBAHHBIE W  BEPOSTHOCTHBIC
MaTemaTuueckue Mozenu. [IpumeneHne MeTo10I0ru CUCTEMHOIO aHaIu3a Ul pelIeHUs 3a1a4
MozaennpoBaHusa. [IpuMeHeHMe TNpUHIUIA «UEPHOTO SIIHMKa» MpPH  MaTEeMaTUYECKOM
MOJIEIUPOBAaHUH. ABTOMaTH3UPOBAHHbIE CUCTEMBl MIPUKIAAHON nHpopMaTuku. Mepapxuueckas
CTPYKTypa XHMMHYECKHMX TPOM3BOJACTB M HX MaTeMaTH4yecKux wmonened. llpumenenune
KOMIIBIOTEPHBIX MOJEJIEH XMMHMUYECKUX IIPOLECCOB Ul aHaau3a, ONTUMH3ALUU U CHHTE3a
XUMHUKO-TEXHOJOTHYECKUX cucTeM. OCHOBHbIE NPHUEMBl MATEMAaTHUYECKOIO MOJEIUPOBAHUS:
AMIUPHYUECKUI, CTPYKTYPHBbIN ((PU3MKO-XUMHUUECKUH) U KOMOMHHPOBAHHBINA (TEOPETHUECKUIN).
ITocTpoeHne cTaTMYecKuX M AMHAMUYECKHUX Mozened. Pemenue npsameix 3agad. [IpoexkTHbIN n
NOBEPOYHBIH (OLIEHOUYHBII) pacyeT mpoueccoB. Pemenne odpaTHbIx 3a1au. [lapameTpudeckas u
CTPYKTypHasi MJEHTU(UKALNUA MaTeMaTUYeCKUX MoJielei. YCTaHOBJIEHHE aJIeKBaTHOCTH
MaTemMaTHueckux  Mogjened. Crparerus IpPOBENEHUS  PACUETHBIX  MCCIENOBAaHUN U
KOMITBIOTEPHOT'O MOJIETIUPOBAHMS PEAIBHBIX IPOLECCOB.

3.2.IlocTpoeHne SMIUPUIECKUX MOJIEIIEH:

@opMynMpoOBKa 3a7a4M AMMPOKCHMALMKM JAHHBIX JJI OMMCAHUS SKCIEPUMEHTATbHBIX
3aBUCUMOCTE M IOJY4YEHHUS ODMIMPUYECKUX MOJEIEH IIPOLEecCcOB. Buuasl Kpurepues
anmpokcuManuu.  Kpurepuii  MeTola  HaWMEHBIIHX KBaJparoB. Pemenue 3amaum
alpoOKCUMAalMKA Ul HEJIMHEWHBIX M JIMHEWHBIX [0 IapamerpaMm Mojenei. Marpuynas
dbopMynupoBKa 3ajaud anmnpoKCUMalUU. AHAJIUTUYECKUN W alTOPUTMUYECKUN MOIXOIbI IS
pelIeHus 3aJa4d anpOKCUMalUu I JUHEHHBIX W JIMHEAPU30BAaHHBIX MOJCIIEH METOA0M
HaWMEHBIIINX KBAJIpPaTOB.

3aKOH HOPMaJbHOTO pAacHpeiesieHUus s BEKTOPHBIX CIy4YalHbIX  BEJIMYMHBI H
ONpENETICHNE MX YHUCIOBBIX XapAaKTEPUCTHK. MaTemaTH4eckoe OKHJIAHHWE WM JHUCIEPCHs IS
BEKTOPHBIX CIIy4alHBIX BeIUMYMH. JIMCIIEPCUOHHBIA WM KOPPEIALMOHHBIN aHanu3. IlonsaTus
JUCIIEPCUU  BOCIIPOM3BOJMMOCTH M AJCKBATHOCTH, a TakKK€ OCTAaTOYHOW JHMCIEPCHH.
Omnpenenenue BBHIOOPOUHBIX KOA(PPHUIMEHTOB KOPPEIALUU U KOAPPHUIMEHTa MHOKECTBEHHOH
koppermsanur. CTaTUCTUYECKUA TIOAXOA K ONPEACNCHUIO OIMMOOK ¢ TOTPEHTHOCTEH B
JKCIIEPUMEHTAIIBHBIX TOYKAaX U3MEPEHUN.
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PerpeccuoHHBIN U KOPPENSIMOHHBIA aHAIU3 I MTOCTPOEHUS SMIMPUYECKUX MOIEIEH
Ha OCHOBE JaHHBIX IMACCHUBHOTO 3KcrepuMeHTa. lloHsTHs (yHKIMM OTKIMKA W (PAKTOPOB.
OcHOBHBIE ONYLICHHUS PErPECCMOHHOIO M KOPPEJSILMOHHOrO aHanu3a. Kpurepuu mposepku
OJTHOPOJHOCTH Jaucnepcuil. BpiOop BuAa ypaBHEHUH perpeccHd, a TakKe OIpe/eleHne
KO3((QUIMEHTOB perpeccud U HUX 3HAYUMOCTH C HMCIOJIb30BaHMEM KpuTepus CTbloJeHTa.
[Tpouenypa  WMCKIIOUEHUs  HE3HAYMMBIX  Kod(ddummentoB  perpeccuu.  OmpexneneHue
aZIcKBaTHOCTHU PErPECCHOHHBIX MOJEIIEH ¢ MOMOILBI0 kputepus dumepa.

OCHOBHBIE TOJIOKEHUSI TEOPUH IIIAHUPOBAaHUS SKcnepuMeHTOB (I): momHbIi (pakTopHbIH
skciepuMmeHT (IIP3) m obOpaboTka ero pe3ynbraroB. ONTHUMalbHBIE CBOWCTBA MAaTpPHIIBI
IUTAHUPOBAHMUST M CBOMCTBO OpTOroHaibHOCTH. OmpenencHue kodhduimeHToB Monene, ux
3HAYMMOCTH M IPOBEpKa aJEKBAaTHOCTU ypaBHEHMs perpeccud. CBOWCTBO poTaTabebHOCTH
MOJTHOTO (PaKTOPHOTO SKCIIEPUMEHTA.

OCHOBHBIE TIOJIOKEHHUSI TEOPUM IUIaHMpoBaHUS sKcnepuMmeHToB (II): opToroHanbHbIN
HeHTpabHbIH KoMno3unnoHHbIi miaH (OLIKIT) skciepumenToB U 00paboTKa ero pe3yinbTaToB.
ObecneueHne OpTOroHAJIbHOCTU MAaTPUIbl IJIAHUPOBAHUS U ONPEEICHUE BEIUYHUHBI 3BE€3THOIO
wieda. Omnpenenenue KOd(PQPHUIMEHTOB MOJIETH, MX 3HAYMMOCTH W OIICHKAa aJIeKBaTHOCTH
ypaBHEHMs perpeccuu. PacueTHoe BbIYMCICHHE KOOPIUHAT TOUKU ONTUMYMa (IKCTpPEMYyMa).

OnTumuzanusi SKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUM € NpuUMEHEeHHeM Meroaa bokca-
Bunscona. OcHOBHbIE NOAXOABI K ONTHMHU3ALMM OKCIEPUMEHTAIBHBIX MCCIEAOBAHUM.
OKCHepUMEHTAIbHO-CTATUCTUYECKUI MeTo. CTparerus ABMKEHHUST K ONTHUMYMY II€JIEBOI
bynkuuu (QyHKIMM — OTKJIMKA) TPaJUCHTHBIM MeToAoM. Kpurepuu AOCTHKEHHS <«II0YTH
CTallMOHApPHOM 00JacTU» U METOJIbl YTOUHEHHS MOJOXKEHHUS ONTUMAIBHON TOUYKU B (PaKTOPHOM
IIPOCTPAHCTBE.

3.3. [loctpocHue HPU3NKO-XUMUIESCKIX MOJICTICH:

Oranbl MaTeMaTUYeCcKOro MozenupoBaHus. @DOpMylIHMpOBKa THUIIOTE3, IOCTPOEHUE
MaTeMaTUYeCKOT0 OMHCaHuUs, pa3paboTKa MOJEIUPYIOLIET0 AITOPUTMa, MPOBEPKa aJIEeKBATHOCTH
MOJENN W WICHTU(UKAIUS UX I[apaMeTpoB, pacyeTHblE MCCIEIOBAHUS (BBIYUCIUTEIbHBIN
9KCIIEPUMEHT).

CocraBieHue CUCTEM YpaBHEHMH MaTeMaTHMYeCKOro OMMCaHMs MPOLIECCOB U pa3paboTka
(BBIOOp) aNrOpUTMOB UX PELUICHHs. bJIOYHBI NPUHOUI TOCTPOEHUS CTPYKTYPHBIX
MaTteMaTHueckux mojeneil. O0o0eHHOe onucaHue JABMKEHMs MOTOKOB (a3 B ammaparax ¢
NOMOUIbI0  TUAPOAMHAMHUYECKUX  MOJENeH,  YYUTHIBAIOUIMX  COCPEJAOTOYEHHBIE U
pacripe/ie/ieHHble MCTOYHHKHM BEIIeCTBA M 3HEpruu (TeraoTsl). JIokanbHble MHTEHCHUBHOCTU
HMCTOYHUKOB BEIIECTBA M TEIUIOTHI B IIOTOKaX, COOTBETCTBYIOIIME Pa3JIMYHBIM (UZHUKO-
XUMHUYECKHX IpoueccaM. OCHOBHBIE THUIIBI YpaBHEHUI MaTEMAaTHYECKOTO OMMCAHMSI XMMHKO-
TEXHOJIOTHYECKHUX MpPOLIECCOB — KOHEYHbIE, OOBIKHOBEHHBIE AU(QepeHlnaIbHble U
TuddepeHImaIbHble YpaBHEHHUS B YACTHBIX POU3BOIHBIX.

MaremaTtuueckoe MOJENIUPOBAHHE CTAMOHAPHBIX U JAMHAMUYECKUX  PEKUMOB
THJIPABIMYECKUX MPOIECCOB B TPYOOIIPOBOIHBIX CUCTEMAX, IJI00albHbIE U IEKOMIIO3UIIMOHHBIE
METOJIbl PpEIICHHUs] CHCTEM HEIMHEMHBIX YPAaBHEHMH, a TakKe SBHbIE U HESBHbIE METOMbI
YHUCJICHHOTO PEUIeHUs] CUCTEM OOBIKHOBEHHBIX AupdepeHnnanbHbix ypaBHeHui. CocraBieHue
YpaBHEHUH MaTeMaTH4ecKoro omucaHus mnpouecca. Iloctpoenne nHOpPMAMOHHBIX MaTpPHUIL
MaTeMaTHYeCKUX MOJeNe Uil BhIOOpa OOILIEro aaroputMa pemieHdus — MOJEIUPYIOIIEro
anroput™ma.  Peanuzanuss ~ alrOpUTMOB  pEUICHHS]  HEJIMHEHHBIX U OOBIKHOBEHHBIX
muddepeHMaIbHbIX ypaBHeHU. Onucanue cranmoHapHbIX pexxuMoB XTIl ¢ mpuMeHeHHeM
CUCTEM JIMHEWHBIX W HEIMHEWHBIX ypaBHEHUH. VTepalMoHHBIE QITOPUTMBI PEHICHUS.
[TpumeHeHne MeTOAOB MpOCThIX uTepanuii 1 HeloroHa-Padcona ans moiydeHus peuieHus.
[Ipobnema cxogmMoCTH TIpoliecca pemieHus. J{eKOMMO3UITMOHHBIM METOM PEUICHUs CIIOMKHBIX
CHUCTEM KOHEUHBIX ypaBHeHMH. [locTpoeHune HH-GOpMAIIMOHHON MAaTpUIBl IS BBIOOpa
ONTUMAJILHOTO AJIFOPUTMA pelleHus 3aaa4u. [IoHATHe KEeCTKOCTH cucTeM AudQepeHInaIbHbIX
YPaBHEHHI U KPUTEPUHU >KECTKOCTH. SIBHbIE (OBICTpble) M HEsABHBIC (MEUICHHBIC) METOIbI
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pewerns. Mertosl iepBoro (Meron Ditniepa), BToporo ( MOAU(PHUIIMPOBaHHBIE METOIBI Ditepa)
u yerBepToro nopsnaka ( Mero Pynre-Kyrra). OnieHka TOYHOCTH METOJOB — OIINOOK YCEUEHHUS.
[lepexomgnple oOmMMOKM W  OMMOKKA  OKPYIJIGHHS TPH  YWCICHHOM  HMHTETPHUPOBAHUU
muddepeHManbHbIX  ypaBHeHUH. CrocoObl o0ecrneyeHHus CXOAMMOCTU PpELIeHUs 3aJayM.
[IpuMeHeHHe HESBHBIX METOJOB ISl PEHICHUS KECTKUX cHucTeM auddepeHnnanbHbIX
ypaBHeHui. OnpeneneHns mara MHTErpUpoBaHus UTepallMOHHBIM MeTooM. Metonos Kpanka-
Hukonbscona (merox Tpanenuii).

MaremaTnyeckoe MOIECINPOBAHUE CTALMOHAPHBIX PEKUMOB MPOLECCOB TEILUIONEPELAUYH
B IJJACTUHYATBIX M 3MEEBHKOBBIX TEIUIOOOMEHHHMKAX. MareMaTHueckoe ONMCaHue MpOIecCoB C
IPUMEHEHHEM MoJiesiell HeadbHOIo CMEIIEeHUs U BbITeCHeHUsA. Bbpibop u rpaduyeckoe
IIPEACTABIICHUE AITOPUTMOB pelieHus. [I[puMeHeHre CTaHIapTHBIX METOAOB BBIYUCIMTEIIBHON
MaTEMaTHKU IS PeLIEHUs 3a1a4.

MaremaTtnueckoe MOJEIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEPEaAUn
B MPSAMOTOYHBIX U MPOTUBOTOYHBIX TPYOUaThIX TEIJIOOOMEHHHMKOB, pemieHue 3agaun Komm u
KpaeBoOH 3a/1a4M MIPH WHTETPUPOBAHUH CUCTEM OOBIKHOBEHHBIX TU(PEpEeHIINATBHBIX YPaBHEHUH.
MaremaTtnueckoe ONMCaHUE IMPOLIECCOB C MPHUMEHEHUEM MOJENEH HICAIBHOTO BBITECHEHUS.
Pemenne 3amaun Komm m xpaeBoil 3amaun. IIpencraBieHne aaropuTMOB BBIYMCICHUN B BUAC
UH(POPMALIMOHHOM MaTpHIlbl CUCTEMbl ypaBHEHHMH MaTeMaTH4YeCKOro OMMCAaHUS U OJOK-CXeM
pacuetoB. Maremarnyeckoe ommcanue XTIl ¢ mnpumeHeHHMeM cUCTeM OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHeHUH. Onucanne OObEKTOB € paclpe/ieIeHHbBIMU B IPOCTPAHCTBE
napamerpamu. GopmMyJIMpPOBKA HAYAJIbHBIX UM KPAE€BbIX YCJIOBUHM 3ajad peuieHus. YWciIeHHbIA
anroput™ l-ro nopsaaka i pemeHus 3anaun Komm. Meron «IpucTpenkm» s peuieHUs
KpaeBOM 3a/1a4Hu.

MaremaTnueckoe MOAEIUPOBAHUE CTALIMOHAPHBIX PEKHMMOB IPOLIECCOB B PEAKTOpax C
Memankoi. OnucaHue MUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKaHWsI MPOU3BOJIBHBIX
CIIO)KHBIX XHMMHYECKHUX peakiuil B JKuAkod aze JUii MHOTOKOMIIOHEHTHBIX CHCTEM.
OmnpeneneHne KIIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XHMHUYECKUX pEakUUi ¢ HpUMEHEHUEM
METO/IOB JIMHEHHON alreOpbl - paHrOB MaTPUIl CTEXMOMETPUYECKUX KOI(P(PUIIMEHTOB PEaKIHH.
MaremaTnueckoe ONmMCaHHE PEaKTOPHOro Ipolecca ¢ pyOalIKkod JUisi MPOU3BOJIBHOM CXEMbl
NPOTEKaHUs XMMUYECKOH peakiuu. BpIOOp aiaropuTMoB pelieHus 3aJadd ¢ NPUMEHEHHEM
MH(OPMALIMOHHOM  MATpPUIbl CHCTEMbl YpaBHEHHH  MaTeMaTHUYeCKOr0 ONUCaHUs U
NpPEeJCTaBICHUS AITOPUTMA PEIIEHUS C TOMOILBIO OJIOK-CXEMBI pacueTa Mpolecca.

MaremaTnueckoe MOJIEINPOBAHUE HECTALIMOHAPHBIX PEKMMOB IIPOLIECCOB B PEAKTOPAX C
MelalKkoi. MareMarndeckass IIOCTaHOBKA 3a4a4yd Ul peakuuu C  IPOU3BOJIBHOU
crexuoMerpuueckon cxemoil. dopmynupoBka 3amaum Komwm — 3agauM ¢ HadalbHBIMHU
ycinoBUAMHU. Pa3HOCTHOE MpencTaBl€HHE CHCTEMbl OOBIKHOBEHHBIX JH(QepeHIHaTIbHbIX
ypaBHeHui. [locTtpoenne wHGOPMAIIMOHHOW MATpPHUIBI JUIsi BbIOOpa airopuTMa pEelIeHUs.
I'paduueckoe npeacTaBiIeHre alrOpUTMa peleHus B BUJie OJI0K-CXEMBbI pacyera.

MaremaTtuueckoe MOJETUPOBAHUE CTAMOHAPHBIX PEXKHMMOB B TPyOUaThIX peakTopax C
IPSAMOTOYHBIM U IIPOTUBOTOYHBIM JBHKEHHUEM TEILUIOHOCUTENIEH. MareMaTnyeckasi IIOCTaHOBKa
3a/1auy JUIsl PEaKIUHA ¢ KOHKPETHOM CTEXMOMETpUYECKON cxeMoil. @opMynnpoBka 3a1aun Komm
— 3aJa4d C HAYAJIBHBIMU YCIOBUSMH W KPacBOM 3aJaud — 3aJa4d C KPACBbIMHU YCIIOBHUSMH.
PasHocTHOoe nmpesacTaBieHHE CHCTEM OOBIKHOBEHHBIX U depeHIanbHbIX  ypaBHEHUH.
[Toctpoenne MHPOPMALMOHHBIX MAaTpPHUIl A BbIOOpa anropuTMOB pemieHus. ['paduueckoe
IpeJICTaBICHNE AITOPUTMOB PELIEHUsI B BHJI€ OJIOK-CXEMBI pacyeTa.

MareMaTHuecKoe MOJIEIMPOBAHNE HECTAI[MOHAPHBIX PEXHMMOB MPOILIECCOB B TPYOUaATHIX
peaKTopax U YUCIIEHHbIE aJITOPUTMbI TUCKPETU3ALUU JJIs pelieHus: cucteM auddepeHanbHbIX
YPaBHEHUN C YaCTHBIMHU IIPOU3BOAHBIMU. MareMaThueckas IIOCTAHOBKA 3aJa4d JUIs PEaKLMU C
KOHKPETHON CTEXHOMETPHYECKOU cxeMor. POpMynMpOBKa HaYalIbHBIX U IPAHUYHBIX YCIOBUN.
HuddepeHumanbaple  ypaBHEHHS B YaCTHBIX  HPOM3BOAHBIX -  DIUIMIITHYECKOTO,
napaboJIMYecKoro W TUNepOOIMYECKOrOo  THUMOB.  AJNTOpPUTMBI  pEIIEHUs  ypaBHEHUH
napabonuyeckoro  Tuma. Marematudeckas ~ MOAETb ~ XMMHUYECKOro  IpeBpamieHus B
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U30TEPMHUYECKUX YCIIOBHSX JJIs1 HECTALlMOHAPHOTO Mpolecca B TpyOUaThIX anmaparax ¢ y4eTom
IPOJOJIBHOTO MEPEeMEIINBAaHUS U C IMPUMEHEHHEM OJHOIapaMeTpudeckoil Iuddy3noHHON
MOJIENIN JJISl ONTUCAHUS THIPOJANHAMHYECKOW OOCTAHOBKM B PEAKIIMOHHOM INOTOKE. AJTOPUTMBI
pelieHuss B BHJE CHUCTEM  HEJIMHEMHBIX  ypaBHEHMH, a Takke OOBIKHOBEHHBIX
Qg depeHIraIbHbIX YPaBHEHUH TIEPBOTO U BTOPOTO MOPSIKOB.

MaremaTnueckoe MOJEIUPOBAHUE CTALMOHAPHBIX PEXKHMMOB IPOLIECCOB HENPEPHIBHOU
MHOTOKOMIIOHEHTHOM peKTUUKanmu u abdcopOrun. MaTemaTHdecKkoe ONMUCaHWe Mpolecca
MHOI'OKOMIIOHEHTHOM peKkTu(UKauy B TapenbyaToil KosoHHe. MogenupoBaHue (a3oBOro
PaBHOBECHs U IIPOLIECCAa MACCONEpPEIayl Ha TapeiKkaX B MHOTOKOMIIOHEHTHBIX CUCTEMAax. YUer
TEIUIOBBIX OallaHCOB Ha Tapelikax IMpU MOJAEIMPOBAHUU IIpoliecca B PEKTH(PUKALMOHHOM
KOJIOHHE. JIeKOMITO3UIIMOHHBIN aJrOpUTM pacyera Ipolecca peKTH(PHUKAIUU B KOJIOHHOM
anmapare. MaTeMaTH4ecKoe OINUCaHWE Ipoliecca MHOIOKOMIIOHEHTHOH abcopOuuu B
HAacaJO4YHOM KOJIOHHE. MoJenupoBaHue Iporecca MHOIOKOMIIOHEHTHOM MAaccolepenadud B
CEKLHUAX HAcCaJl0YHOM KOJOHHBI. AJITOPUTM pELIEHUS KpPaeBOM 3ajadd [Uisl MOJEIMPOBaHUS
npouecca abcopOIMK B HACAJOYHOHN KOJIOHHE.

3.4. OcHOBBI ONTUMH3ALMN XMUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB:

Pemenne 3amay  onTUMHM3aUMM  C  TEPMOAMHAMHYECKUMH, TEXHOJIOTHYECKUMHU,
SKOHOMMUYECKUMH, TEXHUKO-DKOHOMUYECKUMH U IKOJIOTMYECKUMH KPUTEPUAMH ONTUMAIBHOCTH.
Ontumanblbie  pecypcocOeperaromme XTII. Bweibop KpuTepreB ONTUMAIbHOCTH (LIETICBBIX
¢bynkuuit). PopMyJIHpPOBKAa MHOTOKpUTEpUAIBbHOW 3agaud  onTuMmu3auuud. OcoOeHHOCTH
pelieHus  onTHUMM3alMOHHBbIX 3agad XTIl §pu  HamuuuM  HECKOJIBKUX — KPUTEPUEB
ONTUMAJILHOCTH, OBPAKHOM XapakTepe 11e1eBod (PYHKIMU U HAJIMYUM OrpaHUuYeHui 1-ro u 2-ro
pona.

ANTOpUTMBI OZHOMEPHOM M MHOIOMEPHOM ONTHUMHU3alMU. MeToabl CKaHUPOBaHUS,
JOKAJHM3alMA IKCTPEMyMa, 30JI0TOro cedeHus U uucen DuOoHaum B cCiydae OJHOMEPHOM
OoNnTUMH3ALMKU. MeToIbl MHOTOMEPHON ONTUMU3ALUU HYJIEBOIO, IEPBOTO U BTOPOTO MOPSIKOB.
CummekcHble, cilydailHble W TI'paJueHTHbIE METOJbl MHOTOMEPHON onTuMHu3auuu. Meton
mTpadHbIX GYHKINHA.

3.5. 3akimo4eHue:

IIpumenenne komnbloTepHbIX Moxened XTII mpu NpoeKTUpPOBaAaHUU XHMMHYECKHUX
npousBoJcTB — B CAIIP. 3agaun cuctem aBromaTtusupoBaHHoro npoektupoBanusi (CAIIP) u
CTPYKTYpa CHCTEM KOMIBIOTEPHOrO MHpoekTHpoBaHus. VH(popManMoOHHOE W MaTeMaTH4yecKoe
obecneuenue CAIIP. ABToMaTtu3npoBaHHOE MPOEKTHPOBAHUE C MPUMEHEHUEM KOMITBIOTEPHBIX
mozenen XTII.

IIpumenenne kommbroTepHbIXx Mozened XTIl mpu ympaBileHMM TEXHOJIOIMYECKUMU
npoueccamun — B ACVYTIIL. KommnberotrepHoe moxpenupoBanue XTII B pexnme peanbHOro
BpeMeHH. CucreMbl IpsIMOTO HU(PPOBOTO (KOMIBIOTEPHOIO) YIPABIEHUS TEXHOJIOTMYECKUMU
MPOLIECCAMM. OcobenHoctu peanuzanuu KOMITBIOTEPHBIX MoJenen XTII B
aBTOMATHU3MPOBAHHBIX CHCTEMaX YIpaBlIeHUs TeXHonornueckumu mpoueccamu (ACYTII).

4  O0beM yueOHOH AUCHUIIIMHBI

4.1 Ouynas ¢opma

B 3aueTHBIX B akanem.
Bunbt yueOHO paboThI e TUHHIIAX qacax
O0mas TpPyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonrTaktHas padora (KP): 1,33 48,2
Jlexmm (Jlek) 0,89 32
Jlaboparopusbie 3ausTus (J1ab) 0,44 16
CamocrositesnbHas padora (CP) 1,67 59,8
Bujx koHTpOJIS: 3a4eT/IK3aMeH 3ayeT ¢
OLICHKOM
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B 3aueTHbIx B actponom.

Bunbr yueOHOM paboThI e IMHHIAX yacax
OO0mas TpyA0eMKOCTh JMCHHUILJIMHBI 110 Y4eOHOMY IJIaHy 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlexiuu (JIek) 0,89 24
Jlaboparopusbie 3ausTus (J1ab) 0,44 12
CamocrositesibHas padora (CP) 1,67 44,85

Bujx koHTpoOJIS: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOH

4.2 3aounas ¢opma

B 3aueTHBIX B akagewm.
Bunasr yue6HOM paboThI eIMHHIAX qacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexruu (JIek) 0,22 8
Jlaboparopusbie 3ausaTus (J1ab) 0,11 4
CamocrositesbHasi padora (CP) 2,56 92
Buja xonTpoJisi: 3auer/3K3aMeH 0,11 3a4erT ¢
onenkoii (3,8)

B 3auerHbIX B actponom.
BI/II[BI y‘I@6HOI>i pa60TI>I €IUHHIIaX yacax
OO0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexruu (JIek) 0,22 6
Jlaboparopusie 3ansTHs (J1a0) 0,11 3
CamocrositeanHas pa6ora (CP) 2,56 69
Buja konTpoJsi: 3aueT/3K3aMeH 0,11 3a4erT ¢
OLIEHKOM
(2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
Opranuyeckasi XMMHsI M IPo0JIeMbI OXpaHbl OKpy:katomieii cpean» (b1.B.07)

1 I_Ie.]'lb JAUCHHUIIJIMHBI — HpI/IO6peTCHI/IC CTYACHTaMH 3HAHUH O CTPOCHUHN OPTaHUYCCKUX
CO@}II/IHGHI/Iﬁ, OCHOBHBIX XHMHYECKHX CBOMCTBaX Pa3iIMYHBIX KJIAaCCOB  OPraHUYCCKHX
COCI[I/IHCHI/Iﬁ 1 MCTOAAX UX IMOJYUYCHUS, KaK IPOMBIIIJICHHBIX, TaAK U J'Ia60paTOpHBIX.

2 B pe3yabTaTe U3y4YeHHUs! AUCHUILIHHBI CTYAEHT T0JI/KEeH:

Obaaoams crnenyromumu npodeccuonanbHbiMu KommneTeHusmu (I11K):

- CIOCOOHOCTBIO OCYHIECTBIISAITh TEXHOJOTMYECKHI TpoIecC B COOTBETCTBUU C
pErJIaMeHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEJCTBA JJISi U3MEPEHHsS OCHOBHBIX IapaMeTpoB
TEXHOJOTUYECKOT0 TPoIiecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- TOTOBHOCTBIO  M3Yy4aTh HAyYHO-TEXHHYECKYI0 HH(POpMAIMIO, aHaJIU3UPOBATh
OTEYECTBEHHBIH U 3apyOC:KHBIHN OMBIT 10 TeMaTuke uccinenaoBanuii (ITK-13)

- CIOCOOHOCTBIO  IIJIAHMPOBATh  SKCIEPUMEHTAJbHBIE  HCCIIECAOBAaHUS, IOJIYy4arTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MoJydeHHbIe pe3ynbTathl (ITK-15).

3uams:
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— TEOPETUYECKUE OCHOBBI CTPOCHHUS M CBOWCTB PAa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCIUHCHMIA,

— CIOCOOBI TIONYYEHUST M XMMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB OpPTraHUYECKHX
COEIUHCHMI,

— OCHOBHBIE MEXAHU3MbI IPOTEKAHUSI OPTaHUYECKUX PEAKIIMIL;

Ymemo:

— IPUMEHSTh TEOPETUYECKUE 3HAHUSA JJIsI CHHTE3a OPTaHUYECKUX COCIMHEHUIN Pa3IMYHbIX
KJ1acCOB;

— aHAJIM3UPOBATH U MPEACKA3BIBATh PEAKLIMOHHBIE CBOMCTBA OPTAHUYECKUX COCIUHEHU;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMYECKUX COCIMHEHUH, 3aITAHHOTO CTPOCHUS,

Braoems:

— OCHOBaMH HOMEHKJIATyPhI M KJaCCU(UKAIIUU OPTaHUIECKUX COCIMHCHUA;

— OCHOBHBIMH TEOPETUUECKUMU MTPEACTABICHUSIMA B OPraHUYECKON XUMUH;

— HaBBIKAaMHM 00OCHOBAaHMS PAIIMOHAIBHBIX CIIOCOOOB MOTYyYEHHUsT OPTaHUYECKHUX BEIIECTB.

3 Kpatkoe conep:kaHue TUCHUTITHHBI

["anoreHonpon3BoHEIE. Kaccudukanms. Homenkinarypa. Anxui- u
aJUTWITAIOTeHUABL. apoMaTiueckue  rajoreHuansl.  M3omepusi.  Homenkmarypa.  CrmocoOsl
nonydyeHus. IIpoctpancTBeHHOe U 31eKTpoHHOE cTpoeHue. dusnueckue cpoiicTBa. Peakuuun
HYKJIICOQWIBHOTO 3aMEIICHHUsT W OTIIeIUicHus. [loHsTHEe HYKICOPMIBHOCTH W OCHOBHOCTH
peareHToB. AMOUICHTHBIE HYKJICO(UITbHBIE PEareHThI.

MeraiopraHuyeckue  CO€AUHEHHUS. Tumbl  CBSA3€H B DJIEMEHTOPTAaHUYECKHUX
coequHeHUsX. CrocoObl MONy4YeHUs JUTHI- M MarHUHOpraHUYECKUX coenuHeHuil. Peaxius
['punbspa, Mexanusm. Peakiiuu ¢ kKapOOHMIBHBIMU COSTMHEHUSIMHU.

Crnuptel. @Denomnbl.  [IpocThie 3¢dupbl. DnokcucoequHeHUs. AJBIETHABI, KETOHBI.
KapOoHOBBIC KHCIOTHI M MX MPOW3BOJHBIC. B KaJI0M Kilacce paccMaTpPUBAIOTCS CIICAYIOIINE
pasfenbl: U30MepHs, HOMEHKJIATypa, (u3ndyeckue U XUMHUYECKHE CBOWCTBA. MeXaHU3MBbI
peaKuuii.

KapOoHoBbie KHCIOTBI M HX (YHKIHMOHAbHBIE TMPOU3BOAHBIE. B KaxkaoMm Kiacce
paccMaTpuBaIOTCS CIASAYIOIINE Pa3eibl: U30MEpHUs, HOMEHKIATypa, GU3NUYeCKue U XUMUUECKHE
CBOICTBa, CHOCOOBI TMOMy4deHHs. MeXxaHu3Mbl peakuuid. «3enéHble CHHTE3BI»-TPUMEPHI
SKOJIOTUYHEIX CHHTE30B.

Manonossiit 3¢up. Ilomyuenne. Ctpoenue, CH-KucnorHocts. Peakiyuu KoHJIeHcauu
MaJOHOBOTO 3¢upa U MAJOHOBON KHCJIOTHI C alibJeTuaMu. AMUHOKHUCIOTHL. JlukapOoHOBBIE
KHUCIIOTHI.

A3oTcoaepkaie COoeTMHEHUSI. Hutpocoenunenus. Amunbl. B kaxgom kiacce
paccMaTpUBAIOTCS CIAEAYIOLIUE Pa3/Ieibl: U30MEPHs, HOMEHKIIATypa, GU3NYECKUE U XUMHUECKHE
CBOICTBa, cIOCOOBI OJTy4YeHUsl. MeXaHU3Mbl peaKIHii.

A3a- 1 1na30coeIUHCHUS

[Tonydenne aMa30COCNMHEHUN peaKIHMed JIUa30TUPOBAHUS: YCIOBHS IMPOBEICHUS
peakuuu U MexaHu3M. Pusndeckhe CBOWCTBA. XHMMHUYECKME CBOMCTBA. llonmyuenue wu
MIPUMEHEHUE a30COCTUHEHU.

4 O0beM yueOHOM JUCHUTNTHHBI

4.1 Ouynas ¢popma

B 3aueTHBIX B akazem.
Bunbt yueOHOI paboOThI e TUHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIHHBI 10 Y4eOHOMY IIAHY 5,0 180
KonrakTHas patora (KP): 1,78 64,4
Jlexruu (JIek) 0,89 32
IIpaktuueckue 3austus (I113) 0,89 32
CamocrositesibHas padora (CP) 2,22 80
Buja konTpoJsi: 3aueT/3K3aMeH 1,0 IK3aMeH
(35,6)
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B 3auerHbIX B actponom.
BI/II[BI y‘-IC6HOI>i pa6OTH €IUHHUIaX yacax
Oo0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY TJIAHY 5,0 135
KonraktHas pa6ora (KP): 1,78 48,3
Jlexiuu (JIek) 0,89 24
ITpaxtuueckue 3ansatus (113) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
Buja koHTpoJsi: 3aueT/3K3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas popma
B 3aueTHBIX B akazem.
BI/IIH)I y‘IG6HOI71 paGOTI)I €IUHHIaX yacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 110 Y4eOHOMY IJIAHY 5,0 180
KonrakTHas pa6ora (KP): 0,57 20,4
Jlexruu (JIek) 0,33 12
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrositesbHasi padora (CP) 4,19 151
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8,6)
B 3aueTHBIX B actponom.
Bunasr yue6HOM paboThI eIMHHIAX yacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 135
KonTaktHas padora (KP): 0,57 15,3
Jlexruu (JIek) 0,33 9
[Tpaktiueckue 3anstus (I113) 0,22 6
CamocrositesibHas padora (CP) 4,19 113,25
Buja konTpossi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTauus padoyeii NporpaMMsbl JMCHUTLIHHBI
«JIadopaTopHbIii NpakTHKYM N0 oprannyeckoii xumun» (651.B.08)

1 Heab AMCUHMIVIMHBI — TPHOOpPETEHHE CTYACHTAMH OCHOBHBIX HAaBBIKOB CHHTE3a
OpPraHUYECKUX BEIIECTB.

2 B pe3yabraTe uU3yYyeHHMs JUCHHUIUVIMHBI oOydawumiics N0 mOporpamMme
0akajaBpuaTa q0JIKEH:

Obnadams crnenyronumu npodeccuonanbpiMu KoMreTeHIusIMu (I1K):

- CIIOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTMYECKUH TMpOIlecC B COOTBETCTBUU C
pETJIaMEHTOM W WCIIOJIb30BaTh TEXHUYECKHE CPENCTBA IS M3MEPEHHS OCHOBHBIX ITapaMeTpoB
TEXHOJOTUYECKOT0 TPOoLiecca, CBOUCTB ChIpbs U npoaykimu ([1K-1);

- CIIOCOOHOCTBIO CIIEIUTh 3a BBINIOJHEHWEM TPaBWI TEXHUKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapUM, IMOXXKAapHOM OE€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx ([TK-6);

- TOTOBHOCTbIO M3y4aTb HAyYHO-TEXHUYECKYI0 HMH(OpMaIUIo, aHaIU3UpPOBATH
OTEYECTBEHHBIH U 3apyOCKHBIHN OMBIT 10 TeMaTuke uccinenoBanuii (ITK-13)

- CIIOCOOHOCTBIO IUJIAHUPOBATh OSKCIIEPUMEHTAJbHBIE HCCIENOBaHMSA, IMOJy4aTb,
00pabaThIBaTh U aHATU3UPOBATH MOJydeHHbIE pe3ynbraThl ([1K-15).

3uams:

- TEXHUKY O€30MaCHOCTH B JJa0OPATOPUN OPTraHUYECKON XHUMUH;

86




- MIPUHIUIIBI 0€3011aCHOT0 00pAaIleHHsI ¢ OPraHUYECKUMHU COeTUHEHUSMU;

- METObI U BUJbI XpoMaTorpaduu JUist ONpeAEIeHHs COCTaBa PEaKMOHHON CMeCH;

- TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIJICJIIEHUS, OYUCTKH U HAECHTH(PUKALUN
OpPraHUYECKUX BEIECTB;

- OKCIIEPUMEHTAJIbHBIE ~ METOABl  IIPOBEJIEHUS  OpPraHMYECKUX  peaKiuil,
[IPOTEKAOIUX 10 PAa3JIMYHBIM MEXaHU3MaM;

- OCHOBHBIE O0IME METOAMKHM B3aUMHOI TpaHC(HOpPMALUHU KIACCOB OPraHUYECKUX
COCTUHEHUN.

Ymemo:

- IPUMEHATh  TEOPETHYECKHME  3HAHUA M DKCIEPUMEHTAJIbHBIE  METOJIbI
UCCJIEIOBaHMsI OPIraHUYECKON XUMHHM IIPU PELIEHUH IPOPEeCCHOHATbHBIX 3a/ay;

— chopMmynupoBatb ~ mpobiemMy W OOOCHOBaTh  BBIOOp  MPHOOPOB U
9KCHEPUMEHTAJIbHBIX METOJIOB MCCIIEJOBAHUS, IIOCTABUTh LEIHU U 3aJa4d U HAMETUTh IIyTH MX
JOCTUKEHUS;

- CHUHTE3UPOBATh COEIMHEHMS 10 MIPEUI0KEHHON METOIUKE;

- IIPOBECTH BBIACICHUE W OUYUCTKY CHUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE
TEOPETUYECKUX 3HAHUN 110 OPraHUYECKON XUMHUU;

- BBIOMPATh palMOHAIBHBIA CHOCOO BBIACICHUS W OYUCTKH OPraHUYECKOTO
COEJIMHEHUS;

- IPEJCTaBIATh JaHHbIE JIAOOPATOPHOTO MCCIENOBaHHUA B BHJE TI'PAMOTHO
0(OpPMIICHHBIX METO/IUK;

- MIPOBOAUTH aHAJIN3 U KPUTHUYECKHU OLIEHHWBAThH MOJTYYEHHbIE IKCIIEPUMEHTAIbHBIE
JaHHbIe, 0000IIaTh U JeNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBENEHHBIX OMBITOB;

- BbIOpATh coco0 UIEHTU()UKALMY OPraHUYECKOTO COEMHEHUS.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJOB OPraHU4YE€CKONW XUMHU
JUISl PEIIEHNs] KOHKPETHBIX MCCIIEN0BAaTENbCKUX 3a/1a4;

— AKCIIEPUMEHTAJIbHBIMUA METOJaMH MPOBEACHUS OPraHUUYECKUX CUHTE30B.

- OCHOBHBIMM METO/IaMU UACHTU(PUKAIIMN OPraHUYECKUX COETMHEHUN

- nprueMaMu 00pabOTKU U BBIJIEIEHNUS CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMM ~ OCHOBHBIX 3aKOHOB  OpPraHMYECKONM XHMHUU JJIs  COJEp’KaTeIbHOMN
MHTEpIpEeTalUU MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YyIbTAaTOB.

3 Kparkoe cogep:kanue IuCUHNIUHBI

bezonacHble mpreMsbl U npaBuiia paboThl B TAOOPaTOPUN OPraHUYECKONH XUMUH.

OO6mue meTobl paboThl B JabopaTopuu oprannueckor xumuu. [locyna, Hanbonee yacto
npuMeHnsiemas B Jjaboparopuu. HarpeBanue. Oxnaxaenue. IlepememmBanue. MeTosl
UACHTU(DUKAIIMY U OYUCTKU OpPraHMYecKHUX BellecTB. MeHTu(uKalnyus opraHi4eckiX BEIECTB
MOCPEJCTBOM  pa3nuyHbIX BUAOB xpomarorpadpun (TCX, xpomatorpaduss Ha Oymare,
noHoobMenHass xpomarorpadusa, BDXKX), temmeparypsl ImiaBieHHs U pedpaKkTOMETpHUU.
MeToap! crieKTpaaTbHON HIEHTH(PUKALIUN OPTaHMYECKUX COCTUHEHUH.

[lenn u 3amauu SKCIEpUMEHTa B OPraHUYECKOM CHHTE3€. TeopeTH4YeCKHe OCHOBBI
nporecca. Bpibop ycnoBuit peakumu. Pacuer cuuTe3a. OOmme mnpaBuia TMOATOTOBKH U
npoBeJeHUs cuHTe3a. TexHuka Oe3onacHoctu. [lpubop ansg mposenenus cunresa. [Iposenenue
onbiTa. KoHTponps 3a xogoM peakuuu. BelaeneHue, ouncTka W aHanu3 npoaykra. CHHTE3BI
BEIIECTB PA3JIMYHBIX KJIACCOB OpPraHMYECKUX coeluHeHui. [IpoBeneHne sKcrnepuMeHTaIbHBIX
METOJIOB MCCIIE0BAHUS PEAKIIUI.

IIpoBenenue peakuil, NPOTEKAONIUX 10 MEXaHU3MAM:

- HyKJICO(PUITBHOTO 3aMEIIEHHSI — CHHTE3 TaJlor €HAJIKAHOB,;

- HYKJICO(UIBHOTO MPUCOETUHEHUS — CHUHTE3 CIIOKHBIX 3()UpOB KapOOHOBBIX KHUCIIOT,
aMHJIOB KapOOHOBBIX KUCIIOT, a30TCO/ICPIKAIINX aJIbICTHI0B U KETOHOB;
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- JIEKTPOPMIBHOTO 3aMELICHHsI B apOMATHUECKOM pALYy — pPEaKUUUd HUTPOBAHMS,

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

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

BOCCTaHOBJICHHS.
4 O0beM y4eOHOH JUCIHIINHBI
4.1 Ounas dopma

B 3aueTHbIx B akanmem.
BI/II[BI y‘-IC6HOI>i pa6OTH eIUHHUIaX gyacax
O0mas TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IJIaHy 2,0 72
KonTaktHas padora (KP): 0,89 32,2
Jlexuun (Jlek) - -
Jlaboparopusbie 3austus (J1ab) 0,89 32
CamocrositeanHas pa6ora (CP) 1,11 39,8
Buj koHTpOJIS: 3a4eT/IK3aMeH 3a4yer
B 3auerHbIx B actponom.
Bunbt yueOHOM pabOThI eUHHULIAX yacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
KonraktHas pa6ora (KP): 0,89 24,15
Jlexuuu (Jlek) - -
Jlaboparopusbie 3ausaTus (J1ab) 0,89 24
CamocrositesbHasi padora (CP) 1,11 29,85
Bujx koHTpOJIS: 3a4eT/IK3aMeH 3a4yer
4.2 3aounas ¢popma
B 3aueTHBIX B akanem.
Bunsr yue6HoIi paboTh eAMHUIAX gacax
O01as Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 2,0 72
KonTaktHas padora (KP): 0,45 16,2
Jlexumn (Jlek) - -
Jlaboparopusie 3ansTus (J1ab) 0,45 16
CamocrositesibHas padora (CP) 1,44 52
Bua koHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auer (3,8)

Bunast yueOHoM paboTh

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
Konrakthas pa6ora (KP): 0,45 12,15
Jlexmm (Jlek) - -
JlabopatopHsie 3ausTus (J1aod) 0,45 12
CamocrositesibHas padora (CP) 1,44 39
Buj koHTpOJISI: 3a4eT/IK3aMeH 0,11 3aver (2,85)
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AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«JlabopaTopHbie padoThl 0 GU3MYECKOH XMMHUU MPOLECCOB € UCIOJb30BAHUEM
npupoaHbIx pecypcon» (51.B.09)

1 Heab AUCHMILUIMHBI — O3HAKOMUTH U PACKPHITh BO3MOKHOCTH OCHOBHBIX 0a30BbIX
OKCIIEPUMEHTAIBHBIX METOAOB (PU3WYECKONW XMMHH, HAy4UTh CTYyJIEHTa BHUACTH OOJIACTH U
npenenbl MPUMEHEHUS! 3TUX METOJOB HCCIEeIOBAaHUS, YETKO MOHMMATh MX MPUHLIUMHUAIbHBIE
BO3MOXXHOCTH M OTPAaHUYCHUS MIPH PEIICHUN KOHKPETHBIX SKCIIEPUMEHTAIBHBIX 3a71a4.

3amaun U3y4yeHUs] AUCHMILTUHBI CBOASATCS K (OPMUPOBAHMIO Y CTYJIEHTa TBOPYECKOTO
MOJX0/1a K Pa3BUTHUIO HABBIKOB (PU3MKO-XUMHUECKOTO HCCIICAOBAHMS, IPAMOTHONW MOCTaHOBKE
71a00paTOPHOTO MCCIIEIOBAaHUS M HAXOXACHUIO MyTEH €ro peaiusaluy, aHajan3a u 0000IIeHus
MOJIyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTATOB.

2 B pe3yabrare u3yYeHHMs UCHHUIUVIMHBI OO0y4yawumuiicss 10 MporpamMmme
O0akajiaBpHAaTa JI0JI:KeH:

O6nanath cneayouMMI KOMIETCHIIUSIMHU:

- CIIOCOOHOCTBIO HCIIONIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHSI OKPYXKaroIero Mupa u sisineruii mpupo;sl (OITK-3);

- CTIIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJOTHYECKUH TMPOLIECC B COOTBETCTBUHU C
periJaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA JJII M3MEPEHMsS] OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYIECKOT0 TPOIecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- CTIIOCOOHOCTHIO IPUMEHSITh COBPEMEHHBIE METO/IbI WCCJICTOBAHMSI
TEXHOJIOTMYECKHUX IPOLIECCOB M MPUPOJHBIX CPEl, MCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4YHO-HcciIea0Barenbekoit padore (ITK-14);

- CIOCOOHOCTBIO TUIAHUPOBATh JKCIIEPUMEHTANIbHBIE HWCCIICAOBAHUS, I10JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MONTydeHHBIC pe3yinbraThl ([1K-15).

3nams:

- IPUHIIUITBI PA0OTHI M CXEMBI UCTIOB3YEMBIX H3MEPHUTEIHHBIX YCTAHOBOK;

- BO3MOXHOCTH METOJIOB CHEKTPOXMMHH Ui TPOBEJACHHUS KAueCTBEHHOTO U
KOJIMYECTBEHHOTO aHallu3a XUMHUYECKUX CHCTEM, ONPEIENIEHUs TEPMOJUHAMHYECKUX CBOMCTB
XUMHUYECKHUX BEIIECTB;

- KOHJYKTOMETPUYECKHH W  IMOTCHIMOMETPUYSCKUH  METOJBl  HAXOXKICHHUS
TEPMOJMHAMHYECKUX XaPaKTEPUCTHK DJIEKTPOIUTOB (aKTHMBHOCTEH U K03 PUIIMEeHTOB
AKTUBHOCTH, KOHCTAHTHI JIUCCOIUAIINH, TEPMOAMHAMUYECKUX XapAKTCPUCTHK PEAKIIHH );

- (PM3UKO-XUMHUYECKHE METOJbI MCCIIEOBAHMS U aHaIK3a (Pa3oBBIX paBHOBECUN B OJHO-
¥ MHOTOKOMITOHEHTHBIX CHCTEMaX, ITyTH OCTPOCHHUS (Da30BBIX JUArpaMM COCTOSIHHS,

- DKCIIEPUMEHTAIBbHBIE METOJbl W3YYCHHsS] KUHETHKH XUMHUYECKHX PEaKIHil, CrocoObl
ONpeETeHUsI KOHCTAaHT CKOPOCTEN M MOPSAAKA XUMUYECKUX PEAKLIUI;

- KaJOPUMETPUYECKHE METOIbl OMpPENEeNeHUs TEMIOEMKOCTH, TEIUIOBBIX 3(M(eKToB H
JIPYTHX TEPMOXUMHUYECKUX CBOWCTB U3y4aeMbIX 0OBEKTOR.

Ymemn:

- MPUMEHATh TEOPETUYCCKUE 3HAHHUS W DKCIEPUMEHTAIBHBIC METOJBI HCCIICIOBAHUS
(bU3MYECKON XUMUU TP pelIeHIH MPoQecCUOHANBHBIX 33/1aY;

- chopmynupoBaTh TpoOieMy W OOOCHOBATh BHIOOP DSKCHEPUMEHTAIHHOTO METOJa
WCCJICTOBAHMSI, TIOCTABUTH LIETH U 33/1a4l U HAMETHUThH IMYTH UX JTOCTHKECHUS;

- MIPOBECTH MaTEMaTHYECKYI0 00pabOTKYy SKCIEPUMEHTAJIbHBIX IaHHBIX Ha 0ase
TEOPETUYECKUX 3HAHUU TI0 (PU3HUECKON XUMUU;

- TPEACTaBIATH JJaHHBIE JTAOOPATOPHOIO HCCEeN0BaHUs B rpadguueckoil popme u Ha
OCHOBE TMOJYYEHHBIX 3aBUCUMOCTEH OMNPENENATh COOTBETCTBYIOIIME TEPMOJAMHAMUYECKUE U
KHHETUICCKUE XaPAKTESPUCTUKHA XHMHUECKON CHCTEMbI H XUMHYECKOTO TIPOIlecca;

- TpPOBOAWTH aHAIM3 M KPUTUYECKU OILIEHWBATh NOTy4YEHHBIC JKCIEPUMEHTaIbHBIC
JlaHHbIE, 00001IaTh U JeNaTh 000CHOBAHHBIC BBHIBOBI HA 0a3€ MPOBEAEHHBIX OIBITOB.

Braoemy:

89



- KOMIIJIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIBHBIX METOOB (M3MUYECKON XUMUU IS
peleHst KOHKPETHBIX HCCIIEIOBATEbCKHX 3a/1a4;

- DKCMEPUMEHTAIBHBIMUA METOJAAMH UCCIICOBAHMSI COCTOSHUS XUMHUYECKOTO PAaBHOBECHS
Y KHHETUKH XUMHUYECKOTO IMpOoIecca.

- mpuemMamMu OOpaOOTKM TOJNIYYEHHBIX OMBITHBIX JAHHBIX [UIS BBISBICHUS U
YCTAHOBJICHHSI B3aMMOCBSI3€H MEXKIy TEPMOJWHAMHUYECKUMH CBOWCTBaMU H (U3NYCCKHUMU
napameTpamH IMporecca;

- 3HAaHUSIMH OCHOBHBIX 3aKOHOB (DM3MYECKOW XWMHHU IS
WHTEPIPETANMH MTOJTYYEHHBIX YKCIIEPUMEHTATBHBIX PE3YJIbTATOB.

3 Kparkoe coiep:kaHue JUCIHHNIAHBI

[IpumeneHre MeETOMOB  (PU3UKO-XHMMHYECKOTO  HWCCIICIOBAHHS IS
TEPMOJIMHAMHYECKUX U KHHETUYCCKUX XaPAKTEPUCTHK XUMHUECKUX CUCTEM.

Cnexmpoxumuyeckue memoovl ucciedoganus. KauecTBEHHBI aHAJIW3 BEUIECTBA
(ompeneneHre MEKBIICPHBIX PACCTOSHUM, MOMEHTOB WHEpIMH MoJjekyn). Omnpenenenue
KOJIMYECTBEHHBIX XAPAKTEPUCTUK (CTENCHW JUCCONMAIIMA W KOHCTaHTBI  JIUCCOIUAIIIN
AJIEKTPOJIMTOB, TEINIOEMKOCTH BEIICCTBA).

Onekmpoxumuyeckue Memoovl ucciedosanus. Koumoykmomempus. OnpeneneHue
KOHCTaHThl JIUCCOIMAIIMU CJIA00TO AJICKTPOJIMTA, CTENCHH JMCCOLMAINH, JJICKTPUYCCKON
MPOBOAMMOCTH  TNPU  OSCKOHEYHOM  pa30aBJICHUH  KOHAYKTOMETPUYCCKUM  METOJIOM.
Tlomenyuomempus. OnpeneneHre TEPMOAMHAMUYECKUX XapaKTEPUCTUK XUMUYECKON peakiuu

COJIepIKATEIIbHOMN

OIIpEeICTICHUS

(AH®, AG°, A,S°), TemmeparypHoro kosdduimenta JIC (dEO/dT ), crangaptHoit DJIC

(E®), u3yuenue BausHUS JOOABOK HA MOTEHIIMAT YJIEKTPO/IA.

Daszoeoe pasHogecue 6 0OHOKOMNOHEHMHbIX cucmemax. PUBUKO-XUMUYECKU AHATU3.
W3y4yeHne 3aBUCUMOCTH CBOWCTB CUCTEMBI OT €€ cocraBa. Kpusele oxnaxaenus. Onpeznenenue
cocTaBa 3BTEKTHMYeCKOW cmecH. IlocTpoeHne nuarpamMM KHUIIEHHS U UarpaMM IUIaBKOCTH JUIS
OuHapHbIX cucTeM. OrpaHUYEHHAast paCTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CUCTEMAX.

Xumuueckoe pasnosecue. OrnpeneneHue KOHCTaHTbl XUMHYECKOI'O paBHOBECUS W
TEIUIOBOT0 3P PeKTa XMMUIECKON peakIui Ha pUMepe peaKkiuil pa3nokeHusl.

Tepmoxumusi. Kanopumempus. Omnpenenenne TETUIOEMKOCTH BEIIIECTB
KaJOpPUMETPUYECKHM METOIOM.
4 O0beM yueOHOH THCHMIIINHBI
4.1 Ounas gopma
B 3aueTHEBIX B akanewm.
BI/II[BI yqe6H0171 pa6OTI)I €IUHHUIIaX qacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonrakTHas padora (KP): 0,89 32,2
Jlaboparopusbie 3ausTus (J1ab) 0,89 32
CamocrositesbHas padora (CP) 2,11 75,8
Bua KOHTpoJIs1: 3a4eT/IK3aMeH 3ayer

Bunast yueOHoM paboTh

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0uast TPyA0eMKOCTh JHCHHMILIMHBI 10 Y4eOHOMY IUIAHY 3,0 81
KonrTaktHas padora (KP): 0,89 24,15
JlabopatopHsie 3ausTus (J1aod) 0,89 24
CamocrositesbHas padora (CP) 2,11 56,85
Buj koHTpoOJISA: 3a4eT/IK3aMeH 3auer
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4.2 3aounas popma

B 3aueTHBIX B akanem.
BI/II[BI y‘-IC6HOI>i pa6OTH €IUHHUIaX gyacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3,0 108
KonraktHas pa6ora (KP): 0,23 8,2
Jlaboparopusbie 3ausTus (J1ao) 0,22 8
CamocrositesibHas padora (CP) 2,66 96
Buj KoHTpoIs: 3a4eT/IK3aMeH 0,11 3auver (3,8)

B 3aueTHbIx B actponom.

Bunbl yueOHOM paboThI

SIMHUIIAX gacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 3,0 81
KonTaktHas padora (KP): 0,23 6,15
Jlaboparopusbie 3ausaTus (J1ab) 0,22 6
CamocrositesibHas padora (CP) 2,66 72

Bujx KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (2,85)

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«JIabopaTopHBIH NPAKTUKYM I10 MPOLECCAM U ANNAPATAM XMMHYECKOIl TEXHOJIO0THID)
(b1.B.10)

1 Henap AUCHUMIUIMHBI - 3aKpelieHWEe 3HAHWN, TOJMYYEHHBIX MPH HW3YYECHUU
JUCHUITIINHBI <<Hp0ueccm U anmnaparbl XUMHUYECKOM TEXHOJOTHH» B O6HaCTI/I OCHOB
TUIPABIMYECKHUX, TEIIOOOMEHHBIX M MacCOOOMEHHBIX IPOILECCOB, YTO HEOOXOAUMO NpHU
MOJrOTOBKE OakajaaBpoB MO JAHHOMY HAalpaBJIEHUIO JUIsl Hay4YHO-HMCCIEI0BaTEIbCKOW U
MIPOEKTHO-TEXHOJIOTUYECKOM eI TEIbHOCTH.

2 B pe3yabTare wu3ydyeHus JUCHUIUIMHBI OOy4YamOIIUiica MO mporpaMmme
0akajaBpuaTa J0JIKEeH:
Obnadams cnenyromumu  obmenpodeccuonanbubiMu - komneteHmusmMu  (OIIK) u

npodeccuonansubiMu (I1K) komneTeHIMsIMHU:

- CIIOCOOHOCTBIO MCIOJIH30BATH OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHILIMH B
npodeCcCHOHATBPHON  JEATENbHOCTH, NPUMEHSITh METOJbl MaTEeMAaTHYEeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepruMeHTanbHoro uccienoBanus (OITK — 2);

- CIOCOOHOCTBIO UCMOJIb30BATh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI JIJIs1 TOHUMAaHUs
OKpy»Xxatromiero mupa u sinennit npupoasl (OIIK — 3);

- CIIOCOOHOCTBIO  IUIAHMPOBATH  SKCIEPUMEHTAJIbHbBIE
00pabaThIBaTh U aHATU3UPOBATH MoNy4deHHbIe pe3ynbraThl (ITK -15).

3namo:

- 3aKOHBI IEpPEeHOCa UMITYJIbCA, TETIIOThI U MacChl;

- OCHOBHBIC YpaBHEHHs TPHUKJIAIHOW THAPABIUKA W 3aKOHOMEPHOCTH IEpEeMEIICHUs
JKUJIKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH TIPOIIECCOB OCAXKICHHS, (IIBTPOBAHHUS M TEUCHHS depe3
3epHUCTHIE CIIOH;

- (hMBHYECKYIO CYIIHOCTD MPOIECCOB TEILIO- H MACCOOOMEHA; OCHOBHBIE KHHETUYECKHE

3aKOHOMEPHOCTH MaccolepeHoca JUIsl CUCTEM Ta3(1ap)-KUIKOCTb;

- THITOBBIE TIPOIECCHl XUMUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIME AlIapaTbl U METOIBI
UX pacyera.

Ymemo:

- OTIPENIEIATh XapaKTep ABWKCHHS KHUIKOCTEH U ra3os;

- HCIOJIb30BaTh OCHOBHBIE KMHETUYECKHE 3aKOHOMEPHOCTH TEIJIO- U MaccolepeHoca
IpY aHaJIN3€ TEIUIOBBIX M MAaCCOOOMEHHBIX MPOIIECCOB;

HCCJIICAOBAHUs, II0JYYaTh,
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- COCTaBIISATh MaTepUaIbHbIC U TEILIOBBIC OANAHCHI AJIsI CUCTEM ra3(Imap)-KHUIKOCTh;

- PaCCUMTHIBATH MTApaMETPhl HACOCHOTO, TEILIO- U MAaCCOOOMEHHOTO 000PYI0OBAHUS;

- COCTaBIISATh TEXHOJIOTHUECKHUE CXEMbI M H300pakaTh HA HUX OCHOBHBIC alllapaThl;

- aHaJM3UPOBATh HKCICPHUMEHTAJIBHO IOJYUYCHHBIE M TEOPETHUYECCKH pPacCUMTAHHBIC
MoKa3arenu paboThl anmapaToB.

Bnaoemw:

- METOJIOJIOTHEH pacueTa TUAPOMEXaHUIECKUX, TETUIOBBIX M MAaCCOOOMEHHBIX TPOIIECCOB.

- METOAMU COCTABJIEHHUS TEXHOJOTHUECKUX CXEM.

3 Kparkoe cogep:xxanne 1ucUMNJIHHBI

Haumenosarnue nabopamopmvix pabom:

1. Omnpenenenne peKUMOB TEUEHUS KUIKOCTEH.

2. N3yuenune nmpoduiisi CKOpocTel MOToKa B TPYOOIPOBO/IE.

3. I'uapaBnuueckoe CONpOTHBIEHHE B T pyOompoBojax (METaJUIMYECKOM H
CTEKJISTHHOM) M 3JIEMEHTaxX TpyOoI pOBOIHOI apMaTypBhl.

4. OmnpeneneHne  THAPABIMYECKOTO  CONPOTHBICHUS  OPSIMOTO  y4acTKa
TpyOOIIpOBOA.

5. Omnpenenenne TUAPABINIECKOTO COMPOTUBICHUS B DJIEMEHTaX TPyOOIPOBOIHOM
apMarypsl (quadparma, IpocceabHbI BEHTHIID).

6. Omnpenenenne THAPOJMHAMUYECKOTO COMPOTUBIICHUS CYXOW CHTYATON Tapeiku
KOJIOHHOTO arlapara.

7. Omnpenenenne THIPABINIECKOTO COMPOTHUBICHHUS OPOIIAEMON CUTYATON TapeiKH
KOJIOHHOTO arlapara.

8. W3mepenne THIpaBIUYECKOTO COMPOTHBICHUS TPYOHOTO ¥ MEXTPYOHOTO
MPOCTPAHCTBA TETNIOOOMEHHOTO arlapara.

9. KamnbpoBka pacxomoMepa BECOBBIM METOOM.

10.  M3yueHue XapakTEpUCTUK LIEHTPOOESKHBIX HACOCOB.

11.  Omnpenenenue koa¢dunreHTa TeIIonepe1auu B JBYXTPYOHBIX
TEMI000MEHHUKAX.

12.  Temnomepemaya B METAJUIMYECKOM M CTEKISTHHOM  KOXXYXOTPYOHBIX
TEMI000MEHHUKAX.

13. VHTEHCHUBHOCTH TEIUIONEpPETadYH B TUIACTUHYATOM TETJIOOOMEHHHUKE.

14.  H3yueHue mporiecca HECTALMOHAPHOTO TEIUIOOOMEHA B ammapare ¢ MELIaKoi U
MIOTPY>KHBIM 3MEEBHUKOM.

15.  Onpexnenenue k03(pPUIMEHTOB MaccoOTIaud B Ta30BOW (aze NMpU HCHApEeHUH

J)KAJIKOCTH B BO3AYIIHBIA NOTOK WM NPU KOHJACHCAlMM Tapa Ha IUIEHKE MKUJKOCTH B
HacaJl0YHOU KOJIOHHE.

16.  Omnpenenenne kK03(pPUIMEHTOB MaccOOTHAYM B KUIAKOW (aze MpH IecoOpOIuH
JTUOKCH/IA yTIIepo/ia U3 BOJAbBI B TNIEHOYHOM KOJIOHHE.
4 O0bem yueOHO TUCUMIITIMHBI
4.1 Ounas gopma
B 3aueTHEBIX B akanewm.
BI/I)II)I y‘-Ie6HOI\/’I pa6OTI)I eIUHHUIaX yacax
O0mas Tpy10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIaHY 2,0 72
KonTaktHas padora (KP): 0,89 32,2
Jlextuu (JIek) - -
Jlaboparopusbie 3ausTus (J1a0) 0,89 32
CamocrositesnbHas padora (CP) 1,11 39,8
Buj koHTpoOJISA: 3a4eT/IK3aMeH 3auyer
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B 3auetHbix | B actpoHoMm.
Bupl yue6HO# paboThI e IMHHIIAX qacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 2,0 54
KonraktHas padora (KP): 0,89 24,15
Jlexmm (Jlek) - -
Jlabopatopusbie 3ausTus (J1ao) 0,89 24
CamocrositesibHas padora (CP) 1,11 29,85
Bua koHTpoJs: 3auer/3K3aMeH 3ay4yer
4.2 3aounas popma
B 3aueTHbIx B akanmem.
Buabl yue6HOI paboThI eUHULIAX qacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
KonrakTHas pa6ora (KP): 0,23 8,2
Jlexumn (Jlek) - -
Jlaboparopusbie 3ausTus (J1ao0) 0,22 8
CamocrositesbHasi padora (CP) 1,66 60
Bujx KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)
B 3auernsix | B actponowm.
BI/II[BI y‘-IG6HOfI pa6OTI)I €IUHHUIaX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
Konrakthas padora (KP): 0,23 6,15
Jlextum (Jlek) - -
Jlaboparopusbie 3ausTus (J1a0) 0,22 6
CamocrositenbHas padora (CP) 1,66 45
Bu KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (2,85)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCHMUILIHHBI
«IIpoexkTHpOBaHUE NPOLECCOB M ANNIAPATOB XUMH4YecKol TexHoJiorun » (b1.B.11)
1 Ilesb AMCUMILIMHBI - CYIIECTBEHHO PACIIUPUTh, CHCTEMATH3UPOBATh U MUCIIOIH30BaTh
HAa TpPaKTHUKE 3HAHUNW OCHOB TUIPABINYECKUX, TEIJIOBBIX M MacCOOOMEHHBIX MPOIIECCOB

XUMUYECKOM  TEXHOJOTMH,  IO3BOJISIOIINX
2 B pe3yabrare u3yYyeHUs] AUCHUILIMHBI

0akajaBpUaTa J0JIKEeH:

BBIITYCKHUKaM
UCCIIEIOBATEIbCKYIO U MPAKTUUECKYIO paboTy Ha MPEANPUATHSIX.
o0yuyamuuiics 1o mnporpamme

Obnadams cnenyrouMu IPoQGECCUOHATBPHBIMA KOMIIETCHITUSIMU
- CHOCOOHOCTBIO YYacTBOBATh B COBEPIIEHCTBOBAHUU TEXHOJOTHYECKHX IPOIIECCOB C
MO3UIUI DHEPTo- M PeCypcocOepeKeHUsl, MUHIMH3AIMH BO3JICHCTBHS HA OKPYXKAIOIIYIO CPEeIy

(TIK-2);

OCYLIECTBIIATH

Hay4HO-

- TOTOBHOCTBHIO OOOCHOBBIBATH KOHKPETHBIC TEXHUYCCKHE PEIICHHS TpPH pa3padoTKe
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJOTHH, HAPaBICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3AEHCTBHS Ha OKpyxkaromyio cpeay (ITK-5).

- CIOCOOHOCTBIO IJIaHWUPOBATH

SKCIICPUMCHTAJILHBIC

HUCCICI0BaHUs,

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

3nams:

- MCTOJBI pacucTa TCIIJI0- U MacCOOOMEHHBIX arrmapaToB;

oJIy4arsn,

- OCHOBHBIC ITPUHIUIIBI OPraHU3aluu NpouccCcoB XUMHUYECKOU TCXHOJIOI'UH,
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- TUIIOBBIE IIPOLIECCHI XMMUUYECKOM TEXHOJIOTUH, COOTBETCTBYIOLIME allllapaThl U METObI
UX pacyera;

- METO/Ibl COCTaBJIEHUsI TEXHOJIOTMYECKUX CXEM C HAHECEHHUEM BCEX aIlllapaToB.

Ymemo:

- COCTaBJIATh MaTepHaJIbHbIC M TEIUIOBBIC OATAHCHI JJISi CHCTEM ra3->KUIKOCTh;

- paccUMTHIBaTh MMapaMeTphl TEILJIO - © MaCCOOOMEHHOI0 000PYA0BaHUs U HACOCOB;

- moI0MpaTh CTaHAAPTHOE 00OPYIOBAHUE, UCIIOIB3YEMOE B XUMUYECKOM
MIPOMBILUIEHHOCTH.

Buaners:

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

- OCHOBAaMH MPABWJIBHOTO MO00pa TEII0 U MacCOOOMEHHOT0 000PYIOBaHMUS;

- METOZAMHU COCTABJICHUS TEXHOJIOTUYECKUX CXEM U TPapUUECKOro H300paKeHHS
OCHOBHOT'O 000pYyIOBaHMUSI.

3 Kparkoe cogepkanue 1uCHUIINHBI

Beenenue. Onrcanve NpUHLIUIUATBHON CXeMbI pEKTU(DUKAIIMOHHOW YCTAHOBKH
HenpepbIBHOTO AeiicTBusl. CpaBHEHUE U 00JIaCTH IPUMEHEHUS HACaJOUHBIX U TapeiabuyaThIX
koJIoHH. [locTpoeHre paBHOBECHOW JTMHUU HA OCHOBE MOJTYYEHHBIX UHJMBUIYAIbHBIX 3a/IaHUM.

Monyib 1. Pacuet pektudukaiioHHON KOJIOHHEI.

Pacyer HacamouHoli M Tapenb4aToil PEKTU(UKANMOHHOW KOJIOHH HEMPEephIBHOTO
neicTBus. MatepuanbHbId 0anaHC KOJOHHBEI. PacdeT MUHUMAIIBHOTO M pabodero ¢uierMoBOTrO
yrucna. lloctpoenue pabGoumx nuHUA. Pacder ckopocTH mHapoB W JAuaMeTpa KOJIOHHBL
Onpenenenue BBICOTHI ammapara. PacueT TruIpaBIMYECKOro CONPOTHUBIEHHUS KOJIOHHBI
CpaBHEHHME NAaHHBIX pacyeTa HacaJ0YHOM M Tapenbdyarod KoJOHH. COMOCTaBi€HUE JAaHHBIX,
MOJIyYEHHBIX 10 IPOrpaMMaM KOMIIBIOTEPHBIX U PYUYHBIX pacueToB. BriOOp KOIOHHBL.

Monynb 2. Pacuet u BEIOODP TEIII000OMEHHUKOB.

Pacuer u BIOOp TETIIOOOMEHHUKOB (MCIIApUTEISI, KOHAEHCATOPa, MOI0TpeBaTeIs,
XOJIOJUIBHUKOB JUCTUILIATA U KyOOBOT0O OcTaTka) no obieit cxeme. ConocTtaBiieHHE JaHHBIX,
MOJIyYEHHBIX IO TPOrpaMMaM KOMIBIOTEPHBIX U PYUYHBIX pacueToB. ['uapaBandeckuii pacuer.
Be100op onTUManbHOrO BapuaHTa TeMI000MEHHHKA.

Mogyns 3. ['mapoauHaMuUYecKue pacueThl.

PacueT rupaBinyeckoro cConpoTUBIeHHs TPyOOIPoBOOB. PacueT onTuManbHbIX
IUamMeTpoB TpyOonpoBo10B. PacueT u mogdop HacoCoB.

Monyns 4. I'papuueckoe opopmieHue.

TexHonornueckas cxema. PektuduxanronHas KoJIOHHa ONPEIeIeHHOr0 THIIa C
n300pakeHreM JeTanell KOHTaKTHBIX 3JIEMEHTOB, PACCUNTaHHbIX B Mofyie 1.

Oo011ee KoIMYecTBO MoayJieH - 4.

4 O0beM yueOHOM 1M CHUIITTHHBI

4.1 Ouynas ¢popma

B 3aueTHBIX B akanewm.
Bunsr yaeGHoI paboTh eAMHUIIAX yacax
O01as Tpya0eMKOCTh JUCHUILIHHBI N0 Y4€OHOMY IJIAHY 2,0 72
KonrakThas pa6ora (KP): 0,45 16,2
Jlexmm (Jlek) - -
[Tpaktaeckue 3arstus (I13) 0,45 16
CamocrositeanHas pa6ora (CP) 1,55 55,8
Bu1 MTOroBOro KOHTPOJIS: 3a4eT/IK3aMeH 3a4er ¢
OLIEHKOi1
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B 3auetHbix | B actpoHoMm.
Bupl yue6HO# paboThI e IMHHIIAX qacax
O0mas TPyA0eMKOCTh JUCHHUIIIMHBI 110 Y4eOHOMY IVIAHY 2,0 54
Konrakthas pa6ora (KP): 0,45 12,15
Jlexmm (Jlek) - -
ITpakTnueckue 3anstus (113) 0,45 12
CamocrositesibHas padora (CP) 1,55 41,85
Bua koHTpOJIA: 3aueT/3K3aMeH 3a4erT ¢
OLICHK O
4.2 3aounas popma
B 3aueTHbIx B akanmem.
BI/I,Z[bI y‘-IG6HOI71 pa6OTbI eIUHHUIaX gyacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
KonraktHas pa6ora (KP): 0,12 4.2
Jlexumn (Jlek) -
ITpakTnueckue 3anstus (113) 0,11 4
CamocrositesbHasi padora (CP) 1,77 64
Buja uToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 0,11 3a4erT ¢
onenkoii(3,8)
B 3aueTHBIX B actponomMm.
Bunet yueGHoI paboTh e IMHHIAX yacax
OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IUIAHY 2,0 94
KonTaktHas padora (KP): 0,12 3,15
Jlexumn (Jlek) -
[Tpaktiueckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 1,77 48
Buja xonTpossi: 3aueT/3K3aMeH 0,11 3a4er ¢
onenkoii (2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«DJIeKTPOTEXHUKA U MPOMBIILJIeHHAs dJIeKTpoHuka» (b1.B.12)

1 enr AUCHUILUIMHBI -
00ecIeynBaroux

dbopmupoBaHue

y oO0ydJarommxcss KOMIETESHIIHH,
TEOPETUUECK U TPAKTHYECKYIO TOJTOTOBKY BBIMTYCKHUKA €IOIIIETO
y y > YM

BLI6I/IpaTb " SKCITYaTUPOBATh JJICKTPOTCXHUYCCKUEC U 3JICKTPOHHBIC yCTpOﬁCTBa, BJIaACTOIICTO

HaBbIKaMH HCIIOJIB30BaHU COBPEMEHHBIX

MH(OPMALIMOHHBIX

TEXHOJIOTUH

JJIA

ABTOMATU3UPOBAHHOI'O MOJACIIMPOBAHUA U pacqéTa QJICKTPHUYCCKUX U DJICKTPOHHBIX LeIeH.

2 B pe3yabTtare wu3ydeHHss AUCHUTLIAHBI
0akajaBpUaTa J0JIKEH:
Obnadamsy CIETYyIONTUMA KOMITETCHIIHSIMHU:

o0yyamuuiics 1o mnporpamme

- CcHocoOHOCTh pelIaTh CTaHAAPTHBIE 3aJaud MPOQPECCHOHATBHON JeSTeNbHOCTH Ha
OCHOBe MH(OpMaMOHHON 1 Oubnuorpaduyeckoi KyabTyphl C IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJNOTHM M C Y4E€TOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON
6e3omacHoctu (OITK-1);

- CcHocoOHOCTh HMCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUUIUIMH B
npoecCHOHANBHOM  EATEeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTH4YecKOoro aHaiu3a |
MOJICTTMPOBAHHS, TEOPETUIECKOTO U dKCIIepUMeHTaIbHOro uccienosanus (OI1K-2).

- TOTOBHOCTBIO OCBAMBaTh M JKCILTyaTUPOBAaTh HOBOE 00OpYyIOBAaHUE, IPUHUMATh
y4acTHe B HAJIAXXMBAHWU, TEXHUUECKUX OCMOTpax, TEKYIIUX PEMOHTAX, IPOBEPKE TEXHUUECKOTO
COCTOSIHHS 000pyIoBaHus U porpaMMHbIX cpencts (I1K-7).
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Suame:

- OCHOBHBIE TIOHSITHS, ONIPEACIICHUSI M 3aKOHBI SJIEKTPUUECKHX IETICH;

- METOJbl MOJEIMPOBAHMS, aHAIM3a M pacu€Ta Leneld IMOCTOSIHHOTO U TEPEMEHHOTO
TOKOB, METOI0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPCHHUIA;

- YCTPOMCTBO ¥ MPHUHUHUIIBI PabOThl AJNEKTPOTEXHUYECKOTO U  DIEKTPOHHOTO
obopyoBaHus, TpaHCHOPMATOPOB, IIEKTPUUECKUX MAIIWH, UCTOYHUKOB MTUTAHUS.

Ymems:

- TMPUMEHSITh TEXHOJOTHH  MOJCIUPOBAHMS, aHaIM3a, pacuéra W OKCILTyaTaluu
AIIEKTPUIECKUX CETEH, MPOMBIIIIICHHOTO IEKTPOOOOPYIOBAHUS U SJIEKTPOHHBIX IPUOOPOB;

- BBIOMPATH AJIEKTPOTEXHUYECKOE M DJICKTPOHHOE OOOPYIOBAaHME JJIA PEIICHUs 3aaad
MIPOCKTUPOBAHUS U peATU3aIlMi XUMHUKO-TEXHOJIOTHYECKUX MPOLECCOB U MIPOU3BOICTB.

Bnaoems:

- METOJaMH MOJICTUPOBAHUS U pacuéra AIEKTPUUECKUX U DJICKTPOHHBIX IETeH;

- HaBBIKAMH TPAKTUYCCKOH PaOOTHI C AJICKTPUUYCCKOHN armapaTypod U 3JIEKTPOHHBIMH
YCTPOMCTBAMMU.

3 Kpartkoe conep:xkaHue THCUUTILTHHBI

Beenenue. IlpenMer, OCHOBHBIC TIOHSTHS, METOAOJOTUS  JJICKTPOTEXHUKH U
anekTpoHuKku. KpaTkue wucropuueckue CBEACHHs. 3aJadyd M MECTO Kypca B TIOJITOTOBKE
OakanaBpa TEXHHKH U TEXHOJIOTHUHU.

Mopayns 1. DnekTpuueckue nenu

1.1. OcHoBHble oOmNpeAeNcHUs, ONUCAaHUS MapaMeTpOoB U  METOJIOB pacyéra
ANEKTPUYECKUX LIETICH.

OcHoBHBIE TOHATHSI ¥ O0OO3HAUEHUS JJICKTPUYECKUX BEJIUYUH M DIIEMEHTOB
anekTpudeckux nenei. OcHOBBI  3nekTpoOe3omacHOCTA. (OCHOBHBIE TOHSATHS TEOPUU
3JeKTpuYecKux 1eneil. OCHOBHbIE MPUHLUIIBI, TEOPEMBbI U 3aKOHBI AJIEKTPOTEXHUKH. MeToabl
MOJICIMPOBAHUS, aHATN3a U pacuéTa JTUHEHHBIX YJIEKTPUUCCKUX IETel TOCTOSHHOTO TOKA.

1.2. DnekTpudeckue U3MepeHus U IpruoopkI.

MeTtonbl HU3MepeHUsi 3JIEKTPUUYECKUX BEIMYMH: NpPSIMble M KOCBEHHbIE. AHAIOrOBHIE
AIIEKTPOU3MEPUTENIbHBIE U LTU(POBBIE AIEKTPOHHBIE TPUOOPHI: YCTPOICTBO, MPUHIHI J1eHCTBHS,
obnactu mnpuMeHeHHs. l3MepeHHe ANEKTpUYECKUX  BEJIUMYMH: TOKOB, HANpsDKEHUH,
COIPOTHUBIIEHUH, MOIITHOCTH U SHEPTUU.

1.3.  AHanum3 1 pacy€r IMHEHHBIX IeTell IepEMEHHOTO TOKa.

Crioco6b1 mpencTaBieHust (B BHJE BPEMEHHBIX AMarpamMM, BEKTOPOB, KOMILJIEKCHBIX
yHucesl) U NapaMerpsl (aMIUIMTy[da, 4acToTa, HayalbHas (aza) CHUHYCOMJIAIbHBIX (DYHKIIHM.
MrHoBeHHOE, cpeqHee U JEHCTBYIOIIEE 3HAYEHUs IIEPEMEHHOI0 CHUHYCOMJAIBHOIO TOKa
(manpspkenust U DJ]C). AKTUBHOE, PEaKTUBHOE W TIOJHOE COMPOTUBIIEHUSI BETBU. MOIIHOCTH B
Hersx nepeMeHHoro toka. Kosggunuent momHoct (cos([1)) M ero TeXHMKO-3KOHOMHUYECKOE
3HaueHue. [IpumeHeHne aaredpbl KOMIUIEKCHBIX YHCEIT B AJIEKTpOoTeXHUKe. KoMIUIeKCHBIN MeTO
pacuéra JIMHEWHBIX LeNel NEPEMEHHOr0 ToKa. bamaHc MOIIHOCTH B LIENAX NEPEMEHHOIO TOKA.
Pe3oHaHCHBIE ABJIEHMS B DJIEKTPUUYECKUX LeNsaX. Pe3oHaHC HampspKeHWM M TOKOB. AHamu3 U
pacuér Tpex@azHbIX Ieneil TepeMEHHOr0 TOKa. ABTOMAaTU3UPOBAHHOE MOJIEIMPOBAHHUE U PACUET
NEKTPUYECKHUX M AIIEKTPOHHBIX (makeThl mporpamm MultiSim, Mathcad, Excel).

MopayJb 2. D1eKTPOMArHUTHBIE YCTPOICTBA M JIEKTPHYECKH e MAIIHHBI

2.1. Tpanchopmaropsl. HazHauenne u 007acTM NpPUMEHEHUS TpaHCHOPMATOPOB.
YcTpoiicTBO M PUHIMI JIeHcTBUA 0fHO(pa3HOro TpaHchopmaTopa. AHAIHU3 JIEKTPOMArHUTHBIX
npoueccoB B TpaHchopMaTope, cxema 3amenieHus. I[lotepu sHeprum B TpaHchopmarope.
BHemnune xapakTepuCTUKH.

2.2. ACUHXpPOHHBIE MaIlIUHBI.

YcTpoiicTBO M NPUHLUMII  JEWCTBUS  Tpex(a3HOro acCHMHXPOHHOTO  JABHTraTes.
Mexanunueckue u paboure XapakTepUCTUKU. DHepreTuyeckue auarpammbl. I1yck acHHXpOHHBIX
JIBUTATENIel C KOPOTKO3aMKHYTHIM M (a3HbIM poTopoM. PeBepcupoBaHue M peryaupoBaHHE
Y4aCTOTHI BPAILICHHUS.
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Monyinb 3. OCHOBBI AIEKTPOHUKU

3.1. DnemenTHas 6a3a COBPEMEHHBIX YJICKTPOHHBIX YCTPOMCTB.
[TonynpoBoHUKH. YcCIOBHBIE O0O3HAUEHUS, MPUHLMII ACUCTBUS, XapPAKTEPUCTUKU H

Ha3HA4YCHUE IIO0JIYIIPOBOJHUKOBBIX OHUOIOB,

TPaH3UCTOPOB,
MHUKPOCXEMBI, UX Ha3HaUCHUE, KJIacCU(UKAINUS U MAPKUPOBKA.

TUPHUCTOPOB.

NurterpanbHbie

3.2. Ucmounuxu BMOPUUHO2O JIEKMPONUMAHUA U YCUIUMENU DIIEKMPUUECKUX CUCHAL06.

[TonynpoBOIHMKOBBIE BBIIPSIMUTEINN: KiIaccU(UKAIUs, OCHOBHBIE ITapaMETPhl, CXEMbl U
OPUHIUN paboTHl BBIIPSAMHUTENS. JnekTpuueckue QuiubTpbl. Kiaccudukanus U OCHOBHBIC
XapakTepucTUku ycunurenaed. OOpaTHble CBs3W B onepaluoHHbIX ycuiauremsix (OY), ux
BJIMSHUE Ha NapaMeTpbl U XapaKTepUCTUKHU ycunutesd. OCHOBHbIE THUIBI YCHJIMTENEH Ha Oasze

OY. O6muiee KOJIUYECTBO MOJTYJICH — 3.
4 O0béM yueOHOM TMCUMILTUHBI
4.1 Ounas popma

B 3aueTHBIX B akagem.
Bunet yueGHoI paboThI eIMHULIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY IJIAHY 5,0 180
KonraktHas pa6ora (KP): 1,33 48,4
Jlexumn (Jlek) 0,44 16
Jlaboparopusbie 3ausatus (J1a0) 0,89 32
CamocrositeibHas padora (CP): 2,67 96
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 40
Pedepar 0,84 30
CamocTosATeIbHOE U3YYEHHUE Pa3/iesiOB JUCIUILIMHBI 0,72 26
Buja xkoHTpoOJIsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3auernsix | B actponoM.
Bunet yaeGHoI paboTh e IMHHUIAX qacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IJIAHY 5,0 135
KonTaktHas padora (KP): 1,33 36,3
Jlexumn (Jlek) 0,44 12
Jlaboparopusie 3ansTHs (J1a0) 0,89 24
CamocrositesibHas padora (CP): 2,67 72
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 30
Pedepar 0,84 22,5
CaMoCTOsTeTbHOE N3YICHHUE PA3/ICIOB JUCITUTITMHBI 0,72 19,5
Buj1 KOHTpoOJIsI: 3a4YeT/IK3aMeH 1,0 sk3amen (26,7)

4.2 3aounas ¢popma

B 3aueTHEBIX B akanewm.
Byl yue6HOI paboTh eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
Konrakthas pa6ora (KP): 0,34 12,4
Jlexmm (Jlek) 0,11 4
[Tpaktueckue 3anstus (I13) 0,11 4
JlabopartopHsie 3aHsTus (J1ao) 0,11 4
CamocrositesibHas padora (CP): 4,42 159
Buja koHTpoJsi: 3a4eT/3K3aMeH 0,24 JK3aMeH
(8.6)
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B 3auetHbix | B actpoHoMm.

Bupl yue6HO# paboThI e IMHHIIAX qacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIUHBI 10 Y4eOHOMY IJIAHY 5,0 135
KonTaktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,11 3
[TpakTaeckue 3anrstus (I13) 0,11 3
Jlaboparopusbie 3ausatus (J1a0) 0,11 3
CamocrositesibHas padora (CP): 4,42 119,25

Buja koHTpoOJISi: 3a4eT/3K3aMeH 0,24 sk3ameH (6,45)

AHHOTanuA padoyeil MpOrpaMmbl AUCUUIJINHBI
«Oo6mas 3xojorus» (b.1.B.13)

1 Heap aucuMmiMHbl - cHOPMUPOBATH Yy CTYJEHTOB CHCTEMHbIe 0a30Bble 3HAHUS
OCHOBHBIX JKOJIOTMYECKHUX 3aKOHOB, OINPEACISAIONMX CYIIECTBOBAHUE M B3aUMOJEHCTBUE
OMOJIOTHYECKHUX CUCTEM Pa3IMYHBIX YPOBHE; 00 aHTPOIOTeHHBIX BO3/IEUCTBUAX Ha Ouochepy u
0 OmopazHooOpa3uu, Kak OCHOBE YCTOMYHUBOCTH COOOIIIECTB.

2 B pesyabraTe M3yueHHusl JUCHUILIMHBI 00y4YAOUIUICS MO MporpaMme 0aKajas-
pHaTa 10JIZKeH:

Ognadems CAENYIONIMMH KOMIIETEHIIUSMU:

- CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMSI OKPY’KaIOIIero Mupa u siieHuit mpupoas! (OI1K-3);

— CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMUYECKUX MPOILIECCOB
C TIO3UIIMH SHEPTO- U pecypcocOepexeH s, MUHUMU3AINH BO3ICHCTBUS HA OKPYKAIOIIYIO Cpely
(TIK-2).

3nams:

- (yHIaMeHTaJIbHbIE MOHATHS, 3aKOHBI ¥ IIPUHIUIIBI SKOJIOTHH;

- 3aKOHOMEPHOCTH Pa3BUTHUS DKOCUCTEM U MX KOMIIOHEHTOB;

- TPUYUHBI U TEHJIEHIIUU Pa3BUTHSI COBPEMEHHBIX SKOJIOTMUECKUX MPoOIIem;

- OCHOBHBIC pe3yJabTaThl BO3JEHCTBUSA OOIIECTBA Ha MPHUPONY; HKOJIOTHUYECKUE
MOCJIEACTBHSI 3TOTO BO3/IEHUCTBUS;

- YCJIOBHSI YCTOWYMBOT'O Pa3BUTHsS YEIIOBEUECTBA;

Ymemo:

- OOBSCHUTH MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U SKOJIOTMYECKUX U UCTOPUYECKUX IMpOoIlec-
COB, BIJIMSIHUE YEJIOBEKA Ha DKOJOTUYECKHUE SIBICHUS, UJEH YCTOWYMBOIO Pa3BUTHS, SKOJIOTHYE-
CKOM JeATEeIbHOCTH U KYJIbTYPHI;

- aHaJM3UPOBATH PA3JIUYHBIE IKOJOTUYECKUE CUTYalluu, IPUHUMATh KOHKPETHBIE perie-
HUS TI0 UX YJIYYILIEHUIO.

Braoemy:

- TOHSATUHHBIM aNnapaToM SKOJOTUU JUIsl AaHAJIW3a JaHHBIX O SKOJIOTHUH.

3 ConpepxaHue I CHUTIMHBI

OCHOBHBIE TIOHATHS U ONpPEENCHHs SKOJIOTHH. YueHue o orocdepe. DKOCUCTEMBI U HX
knaccudukanusa. Cykueccusi skocucteM. Tpodudeckne B3auMOAEMCTBHS 3KOocHCTEMaX. JKOJIO-
rudeckue nupaMmuasl. [Iponykius u sHEprus B skocucreMax. OCHOBHBIE Cpebl JKU3HHU. JKOJIO-
rudeckue ¢pakTopbl cpebl. OCHOBHbBIE 3aKOHOMEPHOCTH JIEUCTBUS 3KOJOTHYECKUX (PaKTOPOB Ha
KHUBBIE OpraHu3Mbl. bUOTHUECKHe CBSI3M OpraHu3MoB B OHoleHo3ax. CTpyKTypa cOOOIIECTB.
[Tonynsanmst u ee cBoiicTBa. BimstHue 3K0MOTHYECKUX (PaKTOPOB HA OPTaHMU3M 4YesIOBeKa. Ajari-
Tanus 1 akkimmatuzanusa. Ocobo oxpaHsemMble TPUPOAHbIE TEPPUTOPUU U UX COBPEMEHHAs CUC-
TeMma. [ mobanbHble SKOJI0rHYecKHre MPoOIeMbl yenoBeyecTBa (MapHUKOBBIN 3PPEKT; 030HOBBIE
JBIPBI;  DHEepreTuyeckas  mpobsiema;  JAeMorpauuecKuil B3pbIB). MexnyHaposnHoe
COTPYAHUYECTBO B OOJACTH OXpaHbl OKpPYKAlOIIeH cpeapl. Y CTOWYMBOE pa3BUTHE
ounochepsl U YeIoBeUeCTBA
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4 O0beM y4eOHON JUCHUILINHBI

B 3aueTHBIX B akanem.
Buapl yue6HO# paboThI eUHULIAX qacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4.0 144
KonraktHas pa6ora (KP): 1,78 64,4
Jlexumm (Jlek) 0,89 32
[Tpaktaeckue 3arstus (I13) 0,89 32
CamocrositeabHas pa6ora (CP) 1,22 44
Bujx koHTpOJIsI: 3a4eT/IK3aMeH 1,0 K3aMeH
(35,6)

B 3aueTHEBIX

B acTponom.

Bunet yueGHoI paboThI e IMHHIAX qacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 4,0 108
KonrakTHas pa6ora (KP): 1,78 48,3
Jlexruu (JIek) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,89 24
CamocrositeanHas pa6ora (CP) 1,22 33
Bua xoHTpoJA: 3aueT/3K3aMeH 1,0 K3ameH (26,7)

4.2 3aounas ¢opma

B 3aueTHBIX B akagem.
Bunet yueGHoI paboTh e IMHHIAX qacax
OO0mas TpyA0eMKOCTh JMCHUILIMHBI 110 Y4eOHOMY IUIaHY 4,0 144
KonTaktHas padora (KP): 0,46 16,4
Jlexmm (Jlek) 0,22 8
[Tpaktiueckue 3anstus (I13) 0,22 8
CamocrositeanHas pa6ora (CP) 3,30 119
Buja koHTpOJISI: 3a4eT/IK3aMeH 0,24 sk3ameH (8,6)
B 3auernsix | B actponom.
BI/IILLI y‘~I€6HOI\/JI pa6OTBI €IUHHUIIaX yacax
O0mas Tpy10eMKOCTh JMCUUILIHHBI N0 Y4e0HOMY IIAHY 4,0 108
KonrakTHas padora (KP): 0,46 12,3
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 3,30 89,25
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 sk3ameHn (6,45)

AHHOTaNus padoyeil NPOrpaMmMbl AUCHUIIIMHBI

«OcHoBbI TOKcHKOI0oTHN (B.1.B.14)
1 Ileabl0 AUCHMIUIMHBI SBISIETCd NpuoOpeTeHHe OOydaroluMuUcs 3HaHUM B
00J1aCTH TOKCUKOJIOTUH, HEOOXOJUMBIX Ul TMOHMMAaHUS M peIIeHus NmpoOjeM YHpaBieHUs
KauyeCTBOM OKPYXKaroIle Cpelibl, COXPAHEHUS YCTOMUNBOTrO ()YHKIIMOHUPOBAHUS MPUPOTHBIX

9KOCUCTEM U 3JO0POBbA YCJIIOBCKA.

2 B pesyabTare n3ydyeHus AMCHUILINHBI 00y4aOIIMiicsA M0 MporpaMmMe 0aKaJjiaB-

pHaTa I0JIKeH:
Obnadams CIETYIONTUMA KOMITETCHIIHSIMU:
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- CIIOCOOHOCTh ~ HCIIOJIb30BaTh OCHOBHBIC €CTECTBCHHOHAY4YHBIC 3aKOHBI IS
MOHUMAaHHMSI OKPY’KaIOIIero Mupa u seieHui mpupozst (OITK-3).

- CMOCOOHOCTh Y4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMUECKUX MPOIECCOB C
MO3UIUI DHEPTo- U pecypcocOepekeHnsi, MUHUMU3AIMKU BO3IEUCTBUS Ha OKPYXKAIOIIYIO Cpely
(TIK-2).

3namo:

- OCHOBHBIE 3aKOHOMEPHOCTHM H MEXaHU3Mbl B3aUMOJCHCTBUS TOKCHUYECKHUX
BEILECTB C KUBBIM OpraHU3MaMu, PEKIE BCEro, YEIOBEKa,;

- OCHOBHBIE  TPOLIECCHI,  XapaKTEPU3YIOLIUE IOBEJICHUE TOKCHUKAHTOB B
OKpYXarollel cpese, MeXaHU3Mbl SKOTOKCUYHOCTH, TOKCHYECKHE 3(PPEeKThl U 3aKOHOMEPHOCTH
WX MPOSIBJICHUS HA PA3IMYHBIX HEPAPXUUCCKUX YPOBHIX OpraHU3aIuH OMOIOTUYECKUX CUCTEM;

- CUCTEMbl CAHMTAPHO-TUTMEHUYECKMX U  PHIOOXO3SIIICTBEHHBIX HOPMATHBOB
XUMHUYECKHMX BEIIECTB, NPUHATHIX B Poccuiickoil denepanuu; METOAOJIOTUU OOOCHOBAHUS U
YCTaHOBJICHHSI HOPMATUBOB COJIEPKaHUs BPEIHBIX BEIIECTB B 00BEKTaX OKPYXKAIOIIECH Cpeibl;

- KJIAaCCU(UKAIIMM BPETHBIX BEHIECTB IO CTEICHH HMX OMAaCHOCTH B OOBEKTax
OKpYKaroIllel Cpesibl U METOI0JIOTMH 0OOCHOBAHMS U YCTAHOBJICHUS KJIACCOB OMACHOCTH;

- KIacCU()UKALMIO OTXOIOB NPOM3BOJICTBA M NOTPEOJICHUS MO  CTENEHH
BO3JICIICTBUS Ha cpely OOMTaHUS M 370POBbE YelIOBEKAa W MPHUHIMUIIBI OMpENeeHUs Kiacca
OMACHOCTH; KPUTEPUH OTHECEHMsI OTXOAOB K KjlaccaM OIIAaCHOCTHU IO CTENEHM HEraTMBHOIO
BO3JICUCTBUS HA OKPYXKAIOLIYIO CpPeNy.

Ymemo:

- OOBSICHSITH U OILICHUBATh OMACHOCTh MPUCYTCTBUS BPEIHBIX XUMHUYECKUX BEILIECTB
B OKpY’KAIOLIEH cpene,

- MPAKTUYECKH MPUMEHSTHh IOJTY4YCHHbIE 3HaHHS B CBOeH mpodeccrHoHanbHON
JESATENIbBHOCTH C IO3ULMN 3HEPro- M pecypcocOepekeHus, MUHUMH3ALUUU BO3ACHCTBUS Ha
OKPYKaIOILYIO Cpeny.

Braoemy:

- MOHATUMHBIM  anmapaToM B 00JacTH TOKCHKOJIOTMH U JKOJOTHYECKOTO
HOPMHPOBAHUS;

- HaBbIKaMHU Pa0OTHI ¢ OCHOBHOW HOPMAaTHUBHOM W METOJUYECKON JOKYMEHTAIUEH,
Kacarolleicsl perjiaMeHTUPOBaHUsI M OLEHKH ONAaCHOCTH BELIECTB B OOBEKTAX OKpY’Karollei
CpenBl.

3 Kparkoe conepikanue qUCHUIIIHHbI

Monynb 1. OcHOBBI O0IIIEH TOKCHKOIOTHH.

OmpezesiecHMe W OCHOBHBIE TIOHSATHA TOKCUKojoruu. IlpemMer wu  CcTpyKTypa
TOKCHKOJIOTHH, LIeJI U 33a]1a4H.

OcHOBBI TOKCHKOAMHAMHUKHA. OCHOBBI TOKCHMKOKMHETUKH. DaKTOpbI, BIHUSIONIUE HA
MPOSIBJIEHUE TOKCUYHOCTH BelecTBa. [[OBTOpHBIE BO3/IEHCTBHS BPEHBIX XUMHUECKUX BEUIECTB.
Koeprusm kceHoOnoTnkoB. KoMIiekcHOE U cOueTaHHOE JIeiCTBUE. AHTHUIOTHI.

CrnenuanbHble (OPMBI TOKCHYECKUX TTpolieccoB. M30upaTenbHas TOKCUYHOCTD.

OcHOBBI TOKCMKOMETpUH. Jl03bI M KOHIIEHTPALlMM, OCHOBHbIE THUNBL. Kpurepnn
MOTEHIIMAIbHONW OMACHOCTH W pPealbHOW OMAaCHOCTU. 3aBUCUMOCTH «103a-3((}eKT» u «103a-
OTBET».

DKOJIOrO-3MUAEMHUOJIOTHYECKHE HccieqoBanusa. OneHKka pucka Juisl 3J0pOBbsl YellOBEKa
IIPU BO3/IEHCTBUU XUMUYECKUX BEILECTB, 3arPA3HSIONINX OKPYKAIOILLYIO CPELy.

Mopyns 2. HopmMupoBaHue XMMHUYECKUX BEIIECTB B OKPY’KAIOIIEH cpeie.

CaHuTapHO-TUTHEHUYECKOEe HOPMHUPOBAHUE M KIACCH(UKAIIMS IO CTETIEHH OMAaCHOCTH B
BOJIC BOJHBIX OOBEKTOB XO3SHUCTBEHHOMUTHEBOTO U KYIbTYPHO-OBITOBOTO BOJOMOIB30BAHUS, B
aTMoc(epHOM BO3JyXe HACEIEHHBIX MECT, B BO3Qyxe pabodeil 30HBbI, B MOYBE, B MHIIEBHIX
npoaykrax. [lopsgok 060CHOBaHMSI HOPMATHUBOB U Kjlacca OMacHOCTH . OCHOBHBIC JOKYMEHTHI.

HopMupoBanrne XMMHYECKUX BELIECTB M KJIacCU(UKALUS MO CTENEHH OMNacHOCTH B
BOJIC BOJHBIX OOBEKTOB, MMEIOIIMX PHIOOXO3SHCTBEHHOE 3HAUEHUE; MOPSIOK O00OCHOBAHUE
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HOpMaTI/IBOB 1 KJIaCcCa OIIaCHOCTH. OCHOBHBIG I[OKYMGHTI:I.
Moaynb 3. DKoaorudecKkasi TOKCUKOJIOTHUS.

OcHOBHbIE TOHATUSA. DKOTOKCUKOKMHETHKA. OCHOBHBIE XapaKTEPUCTUKHU TOBEIACHUS
3arpsI3HSAIONIMX BEIIECTB B OKPYXKAIOIMICH cpefe. DKOTOKCHKOJAMHAMHKA. DKOTOKCHYHOCTb,
MEXaHU3Mbl 3KOTOKCUYHOCTH. TOKCHUYHOCTh XMMHYECKUX BEILIECTB JUISl PA3IMYHBIX >KHUBBIX
OpraHu3MoOB M pacTteHuid. KoMIuiekcHas OIleHKa OITaCHOCTH BEIIECTBA C JIKOJIOTHYCCKUX
no3uiuii. Kimacchel ormacHOCTH TOKCHYHBIX OTXOJIOB TIPOU3BOJICTBA M TIOTPEOJICHUS 110 CTETICHU
BO3JICUCTBHUS Ha Cpely OOMTAaHHWS M 30pOBbE 4elloBeKa. KpuTepuu OTHECEHHUs OTXOJOB K

KJIaCCy OITaCHOCTH II0 CTCICHU HCTAaTHBHOI'O BO3JCHUCTBUSI Ha

OKPYKAIOLIYIO

cpeny.

KOJI0TUIECKOE HOPMHPOBAHHUC. OCHOBHBIE IIPpUHOUIIBI W IIOHATHUS. MCTOI[OJ'IOFI/I‘ICCKI/IC

noaxo/sl K pacuery D/1K.

MOI[y.]'IB 4, XapaKTepI/ICTI/IKa OCHOBHBIX 3KOTOKCHUKAHTOB.
HUCTOYHUKH TIOCTYIJICHUSA B

HaxoxxzaeHue B IIPUPOLE;

OKPYKAIOIIYIO

cpeay,

0COOEHHOCTH ﬂeﬁCTBHH Ha OpraHusM 4YE€JIOBCKa, ﬂeﬁCTBHe Ha JOpYruc€ XHBBIC OpPIraHU3MBI;

MIOBEJICHUE B OKPYXKAIOIIEH Cpele;

00BEKTOB OKPYKAIOIIEH CPEeIbl.
O01ee konnyecTBo MoayJiel — 4.
4 O0beM yueOHOM AUCHUILIMHBI
4.1 Ounas dopma

TOKCUKOMETPHUUCCKHUEC MTapaMETpPbl; HOPMATUBBI Ka4uCCTBA

B 3aueTHBIX B akagewm.
Bunasr yue6HOM paboThI eIMHULIAX qacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlexruu (JIek) 0,89 32
[Tpaktueckue 3anstus (113) 0,44 16
CamocrositeanHas pa6ora (CP) 1,67 59,8
Buj koHTpoOJIS: 3a4eT/IK3aMeH 3a4eT ¢
OLIEHK O

Bunsl yueOHoI paboThI

B 3aueTHBIX

B actponom.

STMHUTIAX gacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI 0 Y4eOHOMY MJIaHy 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,89 24
[TpakTnueckue 3anstus (I113) 0,44 12
CamocrositesibHas padora (CP) 1,67 44,85
Buj koHTpoOJISI: 3a4eT/IK3aMeH 3a4er ¢
OLIEHKOi1
4.2 3aounas popma
B 3aueTHEBIX B akanewm.
BI/II[I)I yqe6H0171 pa6OTI)I eIUHHUIaX yacax
O0mas TpyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
Konrakthas pa6ora (KP): 0,33 12,2
Jlexruu (JIek) 0,22 8
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesnbHas padora (CP) 2,56 92
Buja koHTpoOJISi: 3aUeT/3K3aMeH 0,11 3a4er ¢

oneHkoii(3,8)
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B 3auetHbix | B actpoHoMm.
Bupl yue6HO# paboThI e IMHHIIAX qacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexmm (Jlek) 0,22 6
[Ipaktuueckue 3austus (I113) 0,11 4
CamocrositesibHas padora (CP) 2,56 69
Buja xoHTpOJISi: 3aUeT/3K3aMeH 0,11 3a4er ¢
onenkoii (2,85)

AHHoOTauus padoyeii nporpaMMsbl JMCHUTLIMHBI

«IIpoMbIlILIEHHAS] IKOJIOTHSI OCHOBHBIX XUMHYeCKHUX npou3BoacTs» (b1.B.15)

1 eab AUCHUIUIMHBI - TPUOOPETEHUE O0YUAIOIMMHKCS 3HAaHUN U KOMIIETEHIIUH, IIPO-
deccroHaNbHBIX YMEHUN U HAaBBIKOB B OOJIACTH OpPTaHU3AlMU MaJOOTXOJHBIX MPOMBIIIICHHBIX
IIPOM3BOJICTB HA OCHOBE METOAOB 00E3BPEIKUBAHUS TBEPJIBIX, KUAKUX M Ta3000pa3HBIX 3arpsi3-
HSIOIUX BEIECTB.

2 B pe3yiabTaTe M3ydyeHUsl THCHMIIMHBI 00y4YalOIMiicsi MO mMporpaMMe GakaJjaB-
pHAaTa 10/I2KeH:

Obnadams crnenyronumu npodeccuonanbubiMu (I1K) komnerenmusmu:

- CIIOCOOHOCTHIO y4YacTBOBATh B COBEPILIEHCTBOBAHUHM TEXHOJOTMUYECKHUX IMPOLIECCOB C
MO3ULUI SHEPTO - U pecypcocOepekeHnsl, MUHUMHU3AlMK BO3/ICHCTBHS HAa OKPY’KAIOLIYIO Cpely
(TK-2);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIC TEXHUUECKUE PEIICHUS TPU pa3pabOTKe TeX-
HOJIOTUYECKUX IMPOLIECCOB; BHIOUPATh TEXHUUYECKUE CPEJCTBA U TEXHOJOTHH, HAIIPABIEHHBIE HA
MHUHHMH3AIUI0 aHTPOITOTEHHOTO BO3ICHCTBHS Ha oKpyxaromtyto cpeay (ITK-5).

3namo:

- OCHOBBI XMMHUYECKHUX TE€XHOJIOI'MI MPOU3BOJCTB C MO3ULIUN UX BO3AECHCTBUS HA OK-
PYyXaromyro Cpeay;

- OCHOBHBIE METO/bl OOpAIllEHUsI C TEXHOT€HHBIMU 3arpsI3HSAIOIMMH BEIIECTBAMHU.

Ymemn:

- aHaJIM3UpPOBATH JAHHBIE [0 HMCTOYHHMKAM BHIOPOCOB (COpPOCOB) 3arpsi3HSAIOIIMX Be-
IIECTB; BBIJICJIATH IPUOPUTETHBIEC 3arps3HSIOIIME BEIIECTBA U UCTOYHUKH MX BBIOPOCOB (COpO-
COB);

- TPOBOJUTH OLIEHKY MPHUPOJOOXPAHHBIX MEPOIPHUATUH 10 HOPMATHBAM MpeAeIbHO
JIOTTYCTUMBIX BBIOPOCOB (COPOCOB) 3arps3HSIONIMX BEIIECTB U SKOHOMUYECKOH LierecooOpa3Ho-
CTH UX TIPAMEHEHHS.

Bnaodemu:

- HaBbIKAMU COCTAaBJICHHS M aHAIW3a MPUHIMIIHAAIBHBIX TEXHOJOTHYECKHX CXEM IO
OYHUCTKE BEIOPOCOB (COPOCOB) MPOMBIIIIICHHBIX TPOU3BOJICTB;

- METOJIaMU CpPaBHEHHS BapHAHTOB MPOEKTHBIX PEUICHHM, HallPaBJICHHbBIX HAa SHEPro- U
pecypcocOepexeHrne 1 MUHUMH3AIHIO BO3ACHCTBHUS Ha OKPYXKAIOIIYIO Cpeay

3 Kparkoe cogepkaHue U CHUTIMHBI

OcHOBHBIE XMMHUYECKHE TEXHOJOTMU M UX BO3JCHCTBHE HA OKpYKaloOIIylo cpeay (B
MIPOU3BOJICTBE CEPHOM, a30THOU U (PocHOpHOI KUCIOT, MUHEPAITBHBIX YI0OpEHUH, TIETOYEH,
aMMMaKa, CTPOUTEIbHBIX MaTepHAIOB, LIEUTIOJI03HO-0yMaXXHOH MPOMBIIIJIEHHOCTH U HedTe-
razoz00bI14e).

[TpuHIMIBI OpraHu3anuu nepepadboTKu, 00e3BpEKUBAHUSA U YTHIIM3ALUU OTXO0B OC-
HOBHBIX IMPOU3BO/ICTB B XUMHUECKOH, HEPTEXUMUUECKON, CTPOUTETBLHON U JIp. OTPACTIAX.

MeToapl OYHCTKHA MPOMBIIIICHHBIX Ta30B OT TBEPIABIX YAaCTHIl U a3PO30JIei, OKCHJIOB
Cepbl U a30Ta, XJIOp- U (PTopcoaepk alux ra3zoB, OPraHUUYECKUX 3arpsA3HSIONINX BEIIECTB U
OKCHJIa yriiepoaa. XUMHUYECKUE, (PU3MKO-XMMUYECKHEe U OMOXHMHYECKHUE METO/bl OYMCTKU
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cTouHbIX BoJ. Cucrema cOopa, mepepaboTKU M 00€3BPEKUBAHMS TBEPBIX MPOMBIIIICHHBIX

OTXOJOB.
4 O0beM yueOHOH THCHUILIAHBI
4.1 Oynas ¢popma

B 3aueTHEBIX B akanmewm.
Bunbl yueOHOM paboThI eIMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IUIAHY 4,0 144
Konrakthas pa6ora (KP): 1,33 48,4
Jlexiuu (JIek) 0,89 32
ITpaxtuueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP) 1,67 60
Buja xoHTpOJISI: 3aUeT/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3aueTHbIX B actponom.
Bunbt yueOHOM pabOThI eUHULIAX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTaktHas padora (KP): 1,33 36,3
Jlexmu (Jlek) 0,89 24
ITpakTnueckue 3anstus (I113) 0,44 12
CamocrositesbHasi padora (CP) 1,67 45
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas ¢popma
B 3aueTHEBIX B akanewm.
Buast yueGHO# paboThI EIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonraktHas padora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositenbHas padora (CP) 3,42 123
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8,6)

B 3aueTHBIX

B actponom.

Bunbt yueOHO paboThI eAMHUIIAX yacax
O0mas TpyA0eMKOCTh TUCIHUIIJIMHBI M0 YY4eOHOMY IUIAHY 4,0 108
KonrTaktHas padora (KP): 0,34 9,3
Jlexruu (JIek) 0,22 6
[Tpaktueckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 3,42 92,25
Buja koHTpoOJIsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)
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AHHOTanuA padoyeil MporpaMmbl Y4eOHOH TMCUUIIMHBI
«Texnuka 3ammThl oKkpy:xawuieii cpeasn» (b1.B.16)

1 Heap aucuunauHbl - GOpMUPOBAHUE aHCAMOJs CUCTEMATH3UPOBAHHBIX 3HAHUHA O
METOaX W NpUeMax 3allUThl OKPYXAroIled Cpeasl OT 3arps3HEHHs IMPOU3BOACTBEHHBIMHU
0TX0JaMH, cOpocamMu U BeIOpOCamu.

2 B pe3yibTare M3yyeHHs] JMCHUILUIMHBI 00y4YalolMiic Mo mporpaMmme 0akaJiaB-
pHaTa 10/I2KeH:

Obaaoams crnenayromumu npodeccuonanbHbiMu KoMieTeHIusamMu (11K):

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMYECKUX MPOLIECCOB
C TIO3ULUH 3HEPro- U pecypcocOepexeHnss, MUHIMU3ALUU BO3ICHCTBHS HA OKPYKAIOIIYIO CPENY
(IIK-2);

- TOTOBHOCTBIO ~ OOOCHOBBIBAaTh KOHKPETHBIC TEXHHUYECKHE PEUICHUS TPH
pa3paboTKe TEXHOJIOTMUYECKUX IMPOIECCOB; BHIOMpPATh TEXHUYECKHE CpPEACTBA U TEXHOJOTHH,
HaIpaBJICHHbIE HAa MUHUMU3ALMIO AHTPONOIE€HHOI'O BO3ACHCTBUSI HA OKPYXAIOIIYI0  Cpeay
(IIK-5);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HWH(POPMALMIO, aHAIN3UPOBAThH
OTEYECTBEHHBIH U 3apyOeIKHBIN OMBIT 110 TeMaTHke uccienoBanuii (ITK-13).

3uams:

- OCHOBHBIE TEXHOJOTMYECKHE METOJbl U MPUEMbl MUHUMHU3ALUN MOCTYIUICHUS B
00BeKTHl Omocdepsl Hamboyiee KPYMHOTOHHAKHBIX PA3HOBHIHOCTEH IPOHM3BOJCTBEHHBIX
OTXOJI0B, NX 00€3BPEKUBAHUS U MEPEPAOOTKHY;

- (U3HKO-XMMHYECKOE CYILIECTBO, anmaparypHoe odopmiieHHE u
COIOCTaBUTENIbHYIO 3((EKTUBHOCTh PEaTU3yEeMbIX IPUPOAOOXPAHHBIX TEXHOJIOTHI;

Ymemo:

- KBIM(UIIUPOBAHHO OOOCHOBATH BBIOOP COOTBETCTBYIOIIECH MPUPOJOOXPAHHON
TE€XHOJIOTUH NMPUMEHHUTEIBHO K PEIIEHUI0 KOHKPETHOM 3a7aun 00e3BpeXuBaHus (IepepadoTKH)
OTXO/I0B, COPOCOB U BBIOPOCOB B YCIOBUSX JEHCTBYIOIIETO (IPOEKTUPYEMOT0) MIPEAIPUSATHS;

Braoemy:

- HaBbIKAMHM aHajM3a Hay4YHO-TEXHMYeCKOH HHpopMaluu B 00JaCTH TEXHOJIOTMU
oOpallleHusl C aHTPOIIOT€HHBIMU MOCTYIIEHUSIMU B OUoCchepy.

3 Kparkoe conepkaHue JHCHHMIIIMHBI

Beenenne. CoBpeMeHHOE cocTossHME Onocepbl Kak CIEACTBHE IOCTYIJICHUS
TEXHOTEHHBIX 3arps3HAIOIIMX BemecTB. HoMmeHkiaTypa OCHOBHBIX MpPHEMOB M CpEACTB
MPEIOTBPAIEHUS, COKPAIICHHs, 00€3BpEeKUBAHUS (OYUCTKU) U TIEPEPa0OTKH OTXOI0B, COPOCOB
U BBIOPOCOB.

TexHoNOruss OYMCTKM OTXOAAIMX Tra3oB. (OCHOBHbBIE 3arps3HAIOIIME BELIECTBA
OTXOJAIIUX ra3oB, MAacIITaObl M MOCJIEICTBUS MOCTYIUIEHUS OTXOSIIUX Ta30B B arMocdepy.
Haubonee s¢¢dexTuBHBIE TEXHOIOTUU MPEIOTBPALICHUS BBIOPOCOB IMBUTM U TOKCHYHBIX T'a30B,
ux o0opynoBaHWe, MPUHLMUIBI M YCIOBUS peanu3aluu, Mokazareau 3¢G(EeKTUBHOCTH
IKCILTyaTaluu.

TexHonorust OUNCTKU CTOUHBbIX BoA. Knaccudukanus u xapakTepucTHKa BOJHBIX pecyp-
COB, IPOOJIEMBI UX 3arpsi3HEHUs, MMoka3aTenu 3(p(HEeKTHBHOCTH UCIIOIB30BaHMs, BOIPOCH BOJO-
MOJATOTOBKU. TE€XHOJOTUU MPEeloTBpALlEHUs] U COKpAIIEHMs 3arpsi3HEHUS] MPOU3BOJICTBEHHBIX
CTOYHBIX BOJ AHTPONOTEHHBIMU MPHUMECSIMHM COTJACHO MX KJiacCU(UKAIMM Ha B3BEIICHHBIC
(KpymHO- ¥ MEJKOJMCIEPCHbIE) U PaCTBOPEHHBIE (HEOpraHUYECKHUe, OpPraHuYecKue U rasbl), arn-
napaTypHoe 0(OpMIIEHHE COOTBETCTBYIOIIMX MPOLIECCOB, CYHIECTBO M 3()()EKTUBHOCTh UX pea-
nu3anuu. Bompockl pecypco- u sHeprocOepekeHus B 00JaCTH OYMCTKH CTOYHBIX BOJ| (peKyrie-
paTHUBHBIE METO/IbI OYUCTKU M UCIOJIB30BAHNE B HUX IMPOMBIIUIEHHBIX OTXO/IOB).

TexHonorust nepepabOTKH TBepAbIX 0TX010B. CBelEHHS O HOMEHKIAType, oObemax
0o0pa3oBaHUsl M TOCIEJCTBUAX pa3MEIICHUS Ha 3E€MHOH IOBEPXHOCTH TBEPIBIX OTXOJOB.
TexHoIOrMM U3MEIbUYEHUS, arloMepaliy U 00OrameHus, Kak o0Iiue mporecchl oOpalieHus ¢
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TBEPJBIMU OTXOJAaMH, HUX OCHOBHOE 00OoOpymoBaHue. TexHonmoruu oOpamieHus ¢ Haubosee
KPYIHOTOHH@)XHBIMU OTXOJaMHU C IPUMEpPaMU COOTBETCTBYIOLIMX MAaTEPHUAIBHBIX PAaCYETOB U

OLIEHKOH TeXHUKOAKOHOMUYECKOH 3(PPEKTUBHOCTH.

3aKJIroueHue. HaHpaBJ’IeHI/IH H IMCPCICKTHUBLI PA3BUTUA IIPUPOAOOXPAHHBIX TEXHOJIOTHI B

cdepe oOparieHus ¢ 0TXOIaMHU.
4 O0béM yueOHOI 11 CHUIITUHBI
4.1 Ounas gopma

B 3ageTHBIX B akanem.
Bunbt yueOHOM pabOThI EIMHULIAX Jacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 5,0 180
KonraktHas pa6ora (KP): 1,78 64,4
Jlexiuu (JIek) 0,89 32
[Tpaktnyeckue 3ansatus (I13) 0,89 32
CamocrositesbHasi padora (CP) 2,22 80
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(35,6)

Bunasr yue6HOM paboThI

B 3aueTHBIX

B actponom.

CIMHULIAX gacax
O01mas Tpy10eMKOCTh JMCHUILTHHBI 110 Y4€0HOMY IUIAHY 5,0 135
KonrakTHas pa6ora (KP): 1,78 48,3
Jlexruu (JIek) 0,89 24
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
Buja konTpoJIsi: 3aueT/3K3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas popma
B 3aueTHEBIX B akanewm.
Buast yueOHO# paboThI EIMHULIAX Jacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
Konrakthas patora (KP): 0,57 204
Jlexruu (JIek) 0,28 10
[Tpaktnyeckue 3anstus (I13) 0,28 10
CamocrositesnbHas padora (CP) 4,19 151
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(8,6)

Bunast yueOHoM paboTh

B 3aueTHBIX

B actponom.

CIMHUTIAX gacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4€OHOMY IJIAHY 5,0 135
KonrTaktHas padora (KP): 0,57 15,3
Jlexruu (JIek) 0,28 75
[Tpaktuueckue 3austus (I13) 0,28 7,5
CamocrositesibHas padora (CP) 4,19 113,25
Buja koHTpoOJISi: 3aUeT/3K3aMeH 0,24 JK3aMeH
(6,45)
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AHHOTanus padoveil NPOrpaMmMbl IUCHUNIIHHBI
«IKOHOMMKA M MPOTHO3UPOBAHNE MPOMBIILIEHHOT0 MPpUPoaAoNnoJb30Banus» (b1.B.17)

1 Heaum AUCUMIVIMHBI - TIOJArOTOBKA CHEIHMAIMCTOB-3KOJIOTOB, 00JIaJaroIInX
HaBbIKAMU CBOOOJHOTO BIAJCHHS  METOJaMU M TMOAXOJaMH K TPUHATHIO pEIIeHUM,
ONMPAIOLIUXCA HA PE3yNbTAThl INTyOOKOr0 3KOJIOTO-3KOHOMUYECKOTO aHalM3a 3KOJOTHYECKHX
po0JieM, BO3HUKAIOMIUX B chepe PyHKIIMOHUPOBAHUS MPOMBIIIIEHHOTO IIPOU3BOJICTBA.

2 B pe3yabraTe u3yYeHHS] IMCHUILVIMHBI oOydawummiicas Mo mnporpamme
0akajiaBpuaTa J10JIKeH:

Obnaoams cnenyromumu odbmenpodeccnonansabiva (OITK) u mpodeccruonaabHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJOTHH,
POBOAUTH 00pabOTKy MH(OPMALIMK C HCIIONB30BAHUEM MPUKIATHBIX MPOTrpaMM U 0a3 JTaHHBIX
JUIsL pacueTa TEXHOJIOTMYECKUX IapaMeTpoB OOOPYIOBAHMSI U MOHMTOPUHIA NPUPOAHBIX CPEN
(IIK-3);

- CIIOCOOHOCTBIO HCIOJB30BATh AJIEMEHTH JKOJOr0-DKOHOMHYECKOTO aHalu3a B
CO3JIaHUH SHEPro- U pecypcocheperarorux texHonoruit (IK-8);

- CHOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJbI HCCIICAOBAHUS TEXHOJIOTUYECKHX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIONb30BaTh KOMIIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabekoil padore (ITK-14).

3namo:

— TIpPaBOBbIE, METOJUYECKUE, HOPMATHUBHO-METOJUYECKHE JIOKYMEHTBI, Kacarolluecs
peanu3anuyi SKOHOMUYECKUX MEXaHU3MOB OXPaHbI OKPY>KAIOILIEH MPUPOTHON CpeIbl;

— METO/bl OLIEHKHM yliepOa OT 3arps3HEHHUs] OKpY)Kalolleld cpellbl MPOMBIIUIEHHBIMU
IPEINPUATHIMHU;

— METOJbl UCUMCIICHHSI KOJIOTHYECKHUX IIIATEXKEN 3a 3arpsi3HEHHE OKPYKAOLIEH CpEeIbl;

— CYIIECTBYIOILIUE CePTUPHUIIMPOBAHHBIC MPOTPaMMHbIE MPOAYKTHI U HHPOPMAIIHOHHBIE
CUCTEMBI, IPUMEHSIEMBbIE B CUCTEMAaX YNPABJICHUS CPEA03AIUTHON JeSTENbHOCTbIO;

— METOABl TPOBEACHHUS TEXHUKO-DKOHOMHMUYECKHX pacueToB, OLEHKH JKOJIOTo-
HKOHOMUYECKOHN 3(p(PEKTUBHOCTU KAaUTAJIBHBIX BIOXKEHUH B CTPOUTEIBCTBO MPOU3BOJICTBEHHO-
XO3SIMCTBEHHBIX OOBEKTOB, pa3pabOTKM M BHEJAPEHUS HOBOM TEXHHMKH,  OCYIIECTBICHUS
CPENO3AIINUTHBIX MEPOIIPUATHH;

— METO/JIbl SKOJIOT0-?PKOHOMHUYECKOT'0 aHaJIn3a, IPOrHO3UPOBAHMS U YIIPaBICHUS B chepe
MPOMBIIIIIEHHOT'O TPUPOIOTIOIB30BaAHUS.

Ymemn:

- MpPUMEHATH TOJY4YECHHbIE 3HAHMS, YMEHHS U HaBBIKM B 00JIaCTHM 3KOJOTHYECKON
HSKOHOMMKH JUI KBTM(PULIHUPOBAHHOIO BHIMOJIHEHUSI HAayYHO-HCCIIEAO0BATENBCKOM, MPOEKTHOM,
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM,  SKCHEPTHOM M  OpraHM3allMOHHO-YNPaBIECHYECKON
npodecCHOHATBHOMN 1eATENTbHOCTH.

Braoemy:

- MPAKTUYECKMMM HaBBIKAMU MPHUMEHEHUS JEHCTBYIOIIMX HOPMAaTHUBHO-METOINYECKUX
JIOKYMEHTOB, CIIEHUAIN3UPOBAHHBIX IPOrPaMMHBIX MPOAYKTOB M TIOJYYEHHBIX B IIpoliecce
oOyuyeHMsT 3HaHMU Ui TPOBEACHUS HATYpaIbHOH U CTOMMOCTHOM OLIEHKH BO3ACHUCTBUS
IPOMBIIUIEHHBIX ~ OPENNpHUATHH Ha  OKPYXAIOU[yl0  Cpeay; ONpEeIeNIeHUus  pa3MepoB
KOMIICHCAIIMOHHBIX IUIaTeXeH 3a 3arps3HeHue arMochepbl, BOAHBIX OOBEKTOB M IIOYB;
MOJITOTOBKU 3KOJIOT0-3KOHOMHUYECKOTro 000cHOBaHUS 3 ()EKTUBHOCTH pa3pabOTKU U BHEAPEHUS
OJIHOLIEJIEBBIX U MHOTOLIETIEBBIX CPEAO3AIUTHBIX MEPOIPUITHH.

3. Kparkoe coaep:xanue JTUCUMILIUHBI:

HapogHoe XO03siCTBO Kak LEJIOCTHAas 3KOJOro-d3KoHOMHueckas cuctema [lonsatue
MPOMBIIIJIEHHOTO  MPUPOIOIOIb30BaHUs.  XapakTep B3aMMOJICHCTBUS TPOMBIIIJICHHBIX
00BEKTOB C OKPYKAIOILIEH NPUPOAHON Cpefoil M ero 3KOJI0ro-’KOHOMHUYECKHE MOCIEICTBHS.
Ponb 1 3HaueHHWe SKOHOMUKHM MPUPOJONOIB30BAHMS B PEIICHUU 3a]ad pPa3BUTHUS OTpacieit
HapOJHOI'O XO35MCTBA U OXPAHbI OKPYXKAIOLIEH IPUPOJHON CPEBL.
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HopmatuBHO-IpaBOBBIE  aKTbl,  PETYIUPYIOIIME  NPUMEHEHHUE  SKOHOMMUYECKHX
MEXAHU3MOB NPUPOAOINOIB30BAHNA. JIEMEHThl YKOHOMHYECKOTO MEXAaHU3Ma PALHMOHAIBHOTO
IIPUPOJOINOIB30BaHUsA. MeECTO HOPMHMPOBAaHHs YPOBHS 3arpsi3HEHHsI OKpYXKAlOLIEH Cpelnbl B
3aJa4ye peajau3aluy SKOHOMHMYECKOIO MEXaHM3Ma OXpPaHbl OKpyxkarouie cpensl. Cucrema
IUIaTexel 3a 3arpsA3HEHHUE OKPY’KAIOLIEH Cpelibl KaKk MHCTPYMEHT OOECIeuYeHUss HOPMATUBHOIO
KadyecTBa OKpyxkaroled cpeiasl. Poib 3K0I0ro-3KOHOMHUYECKOro aHaiu3za B 3((eKTUBHOU
peanu3aluyi SKOHOMHUYECKOI0 MEXaHU3Ma IPUPOAOIIOIb30BAHNUS.

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTUN M CePTU(GULUPOBAHHBIX MTPOrPAMMHBIX
IPOAYKTOB JUIsl OLIEHKM BO3JCHCTBHA Ha OKPY)KAIOLIYI0 Cpeay BBIOPOCOB 3arpsi3HSIONINX
BEIIECTB B aTMoc(epy U cOpOCcOB B BOAHbBIE OOBEKTH. Y CTAHOBJIIEHUE HOPMATUBOB MpEAEIbHO
JIOMTYCTUMBIX BBIOPOCOB B arMocepy M HOPMATUBOB COPOCOB B BOJHBIE OOBEKTHI IIO
pe3yibTaTtaM OLIEHKHM BO3AeHCTBUSA. BBIOOp cpemo3aluTHBIX MepoIpUsTUil, 00ecreunBaroInX
HOPMAaTUBHOE Ka4€CTBO OKPYKAIOLIEN CPEJIbI.

DKOJIOro-3KOHOMUYECKUN yIiepd Kak CpeACcTBO aHalIM3a Pa3MEpPOB AHTPOIOI€HHOIO
BO3JICUCTBUS HAa  OKPYKAWOIIYIO CpeAy M ydeTra JKOHOMHYECKHX IOCIEICTBUM 3TOTO
BO3JCICTBUS TpU aHAIN3E HapOJHOXO3SHUCTBEHHOW H(PPEKTUBHOCTU CPEAO3aLIUTHBIX
MEPONPUITUA W HWHBECTUIIMOHHBIX HPOEeKTOB. CyIIECTBYIOIIME METOJbl OLIEHKH 3KOJIOro-
9KOHOMHYECKOro ymiep6a. OCHOBBI MOJX0Aa K YKPYIIHEHHOW OLIEHKe yuiepba OT 3arps3HEeHus
aTMocdepbl, BOAHBIX OOBEKTOB M pa3MelleHHs OTX0A0B. [lopspok omperneneHust pa3MepoB
yiep6a oT 3arps3HeHUs 3eMellb XUMUYECKUMU BEILECTBAMHU.

MeTonbl MCUMCIICHHS IUIATEXKEW 3a 3arpA3HCHHUE OKPYKAIOLIECH Cpelbl U HETaTUBHOE
BO3/JCICTBUE HAa OKPYKAIOIIYI Cpely NpU pa3MELICHUMH OTXOAOB. AHaIM3 SKOHOMMYECKHX
MEXaHU3MOB CTUMYJIWPOBAHUS CHHMKCHHs 3arpsi3HEHMsI OKPYXKalOLleld Cpeabl NPU B3UMAaHHUU
9KOJIOTHYECKUX IutaTrexeid. OCHOBHbIE (DaKTOpBI, BIUSIOIIME Ha BEJIUYMHY IUIAThl. Bujsl
IaTexeil, NCTOYHUKKU (OPMHUPOBAHMUS, HAlpaBICHMs HCIOJIb30BaHMA. Pacuer muiarexei 3a
BBIOPOCHI 3arpsA3HAIONIMX BEUIECTB B aTMocdepy, cOpoc B BOAHBIE OOBEKTHI, HEraTUBHOE
BO3/ICIICTBHE HAa OKPY’KAIOLIYI0 CpeAy MpH pa3MelleHuu oTxoJoB. [IpuHiunsl GopmMupoBaHus
CTaBOK IJaTeXel 3a 3arpsi3HeHue Ookpyxatwomeil cpeapl. [IpumeHenue HHPOPMALMOHHO-
BBIYMCIIUTEIIBHBIX CUCTEM JUIS pacdeTa HKOJOTMYECKMX IUIATeKEH W aHaluu3a BKIAJIOB
Pa3JINYHBIX AJIEMEHTOB MPOU3BOCTBEHHO-X03AHCTBEHHOM CUCTEMBI B X (hopMuUpOBaHHUE.

AHaiIM3 3K0JI0r0-?KOHOMUYECKOW 3(PPEKTUBHOCTH OCYIIECTBIECHUS MPUPOJOOXPAHHBIX
MEpONpHUATHHA, pPa3pabOTKM M BHEJPEHUS] HOBOW TEXHUKH, OCYIIECTBICHMS KalHUTaJIbHBIX
BioxkeHuil. Cozaep:kaHue 3KOJIOr0-3KOHOMHUYECKOT0 00OCHOBAHMSI MHBECTHIIMOHHBIX MPOEKTOB,
UX KOMMepueckas, OrwJDKeTHas M SKOHoOMHYeckas 3¢¢eKkTUBHOCTh. HeauckoHTHpyemble U
JUCKOHTHPYEMBIE MTOKA3aTEIN IKOJIOr0-3KOHOMUYECKOW 3P(PEKTUBHOCTH, METO/IBI UX pacuera u
oOmacte mpuMeHeHHs. [loHATHE COMOCTaBUMOCTH Ppa3IMYHBIX BAapHAHTOB OJHOLENIEBBIX U
MHOTOIIENIEBbIX ~ MPUPOAOOXPAHHBIX Meponpuatuidl. Metoael aHamm3a 3(G(HEKTUBHOCTH
OJTHOLIEJIEBBIX pPeCypcocOeperaronmx 1 cpeio3aliuTHRIX MeponpusaTuil. Crienuduka noaxona K
aHAIM3y  JKOJIOTr0-3KOHOMHYECKON 3 (PEKTUBHOCTH MHOTOIIENEBBIX CpEeI03alUTHBIX
MeponpusaTHiA. BnusHue pasnuunii B o0beMax MpOM3BOACTBA MPOAYKIIMHA Ha METOIBI OLEHKH
9KOJIOTO-3KOHOMHMUYECKHMX MOKa3aTeled pa3JudyHbIX BAPUAHTOB TEXHUYECKHUX PEIICHUN. AHanu3
HKOJIOTO-IKOHOMHUYECKOW  3(P(PEKTUBHOCTH TEXHUUYECKUX PpEIIeHUH, HalpaBIeHHBIX Ha
yIydlleHHe KadyecTBa MPOAYKUUHU. AHalU3 3KOJIOr0o-3KOHOMUYECKOH 3] QexkTuBHOCTH
pa3IMYHBIX BapUaHTOB MHOTOLENEBBIX  MPUPOJOOXPAHHBIX MEPONPUATUM, CBSI3aHHBIX C
KOMIUIEKCHOU TepepaboTKOM ChIpbs, CO3/1aHUEM MaJOOTXOAHBIX TEXHOJOTHH, yTHUIM3anueit
OTXO0Z10B. BimsiHMe pa3nuuuii acCOPTUMEHTa NPOAYKIIMM M €€ KauyecTBa Ha COIOCTaBUMOCTh
HKOJIOTO-3KOHOMHMYECKHUX MTOKA3aTENEH.
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4 O0bém yueOHOH THCHHUIIINHBI
4.1 Ounas ¢popma

B 3aueTHEBIX B akanmewm.
Bunbr yueOHOM paboThI e IMHHIAX qacax
OO0mas TpyA0eMKOCTh JUCIHUIIJIUHBI 10 Y4eOHOMY TIAHY 5,0 180
Konrakthas pa6ora (KP): 1,78 64,4
Jlexumm (Jlek) 0,44 16
[TpakTaeckue 3anrstus (I13) 0,89 32
Jlaboparopusbie 3ausaTus (J1a0) 0,45 16
CamocrositesibHas padora (CP) 2,22 80
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 1,0 IK3aMeH
(35,6)

B 3ayeTHBIX

B actponom.

Bunasr yue6HOM paboThI eIMHHIAX qacax
O01mas Tpy10eMKOCTh JMCHUILTHHBI 110 Y4€0HOMY IUIAHY 5,0 135
KonTaktHas padora (KP): 1,78 48,3
Jlexumn (Jlek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,89 24
JlaboparopHsbie 3ausTus (J1ao) 0,45 12
CamocrositesbHasi padora (CP) 2,22 60
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas ¢popma
B 3aueTHBIX B akanem.
Bunasr yue6HOM paboThI e IMHHUIAX yacax
O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 5,0 180
KonraktHas patora (KP): 0,57 20,4
Jlexumn (Jlek) 0,11 4
[Tpaktiueckue 3anstus (I13) 0,22 8
Jlaboparopusbie 3ausTus (J1a0) 0,22 8
CamocrositesnbHas padora (CP) 4,19 151
Buja koHTpOJISI: 3a4eT/IK3aMeH 0,24 sk3ameH (8,6)
B 3auerHbIx B actponom.
Bunbt yueOHO paboThI e TUHHIIAX qacax
O01as TPyA0eMKOCTh JUCHUILIHHBI N0 Y4€OHOMY IJIAHY 5,0 135
KonrTaktHas padora (KP): 0,57 15,3
Jlexmm (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,22 6
Jlaboparopusbie 3austus (J1a0) 0,22 6
CamocrositesnbHas padora (CP) 4,19 113,25
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(6,45)
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OcHOBBI MUKPOOHOJIOTHH U OuoTexHosorun» (b1.B.18)

1 Heap AMCHUIIMHBI - W3y4YCHHE OMOJIOTHYCCKUX CBOMCTB MHKPOOPTAaHU3MOB,
ONpEACIAIONIMX UX POJIb B IBOJIOUUU aTMOCHEpbI, ydyacTHe B OHMOT€OXMMHUYECKHX IIMKIIaX
OpeBpalieHuss B MpPHUPOJE yIiIepoAa, a3oTa, cepsl, (ocdopa, xKeneza; CcaMOOUMIIAIOIISH
CIIOCOOHOCTHU 9KOCHUCTEM, 3aKOHOMEPHOCTEH WCIIOJIb30BAHUS MUKpPOOPTaHHU3MOB;
OMOTEXHOJIOTHYECKHUX CIIOCOO0B OUMCTKHU 3arpsI3HEHHBIX MPUPOIHBIX U TEXHOTCHHBIX CUCTEM.

2 B pe3yiabrare u3yYeHHsl JAUCHHUILVIMHBI O0y4YalIIMiCA MO MporpamMmme
0akajaBpHuaTa q0JIKeH

Obnadams CIETYIONTUMA KOMITETCHIIHSMU

- CITIOCOOHOCTHIO HCIIOIH30BATh OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI JIJISl TOHUMAaHUS
OKpYysKaromiero Mupa u ssicauii mpupozst (OITK-3);

- CIIOCOOHOCTBIO YUAaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUYECKUX MPOIIECCOB
C TIO3UIIMI 3HEPro- U pecypcocOepexeHIsl, MUHUMU3AIMH BO3IEHCTBUS HAa OKPYKAIOIIYIO Cpelly
(TIK-2).

3Hnams:

- OMOXUMHUYECKHEe W (DU3MOJOTHYECKHE CBONCTBA MHUKPOOPTAaHHM3MOB (OakTepwii
uaHoOaKTepHii, apxedaKTepuii, BUPYCOB, OJHOKIECTOYHBIX BOJIOPOCIIEH, MPOCTEHIIUX, TPUOOB);

- T€HETUYECKHNE OCOOCHHOCTU MUKPOOPTaHU3MOB, POJIb TIJIa3MHUJT B SBOJTIOIIMOHHBIX
mporeccax,  3aKOHOMEPHOCTH  MOJU(DUKAIMOHHOM M TEHETUYECKOW  HM3MEHYHMBOCTH
MHUKPOOPTaHU3MOB;

- MPOLIECCHI aanTalllK, BIUSHUE TUIIOB €CTECTBEHHOTO 0TOOpa HA U3MEHYHBOCTH
NONYyJSALUM,  XapaKTep  BIUSHUA  OKOJOTHYECKUX U TEXHOTCHHBIX  (paKTOPOB  Ha
MUKPOOPTaHU3MBI;

-OCHOBBI TIEPUOJIMYECKOTO U HEMPEPBHIBHOTO KYJIHTUBHUPOBAHUS, 3aKOHOMEPHOCTH OHO-
TEXHOJIOTHYECKHUX CIIOCOO0B OUMCTKHU 3arpsi3HEHHBIX MPUPOIHBIX U TEXHOTCHHBIX CUCTEM.

Ymemo:

- ONpeAeNATs MOP(OIOTUI0O MHKPOOPTAaHM3MOB W OTHOIIEHHWE WX K pPa3HbIM
rpynmnam, MUKpoOHYI0 00ceMeHEHHOCTh 00BEKTOB OKPY>KaIOIEH Cpe/ibl U TEXHOT€HHBIX CPE;

- BBIIETISITh MHUKPOOPTAaHU3MBI C OINpeNeIEHHBIMU (U3NOIOTMYECKUM CBOMCTBAMU
METO/IOM HAKOMHUTENIbHBIX KYJIbTYP, BBIIEISATH YUCTHIE KYJIBTYPBI, OMPENETSATh aKTUBHOCTh
OMOLIMIOB U YYBCTBUTEIHHOCTH MUKPOOPTAaHU3MOB K aHTHOMOTHKAM;

- TOTOBUTHh MHTATENIbHBIE CpPEIbl M KYJIbTHBUPOBaTh MHUKPOOPTaHU3MBI B
CTallMOHAPHBIX YCIOBUSX;

- onpenensith  dPQPEKTUBHOCTh  HUCIMOJB30BAHUS  MHUKPOOPTaHU3MOB ISt
Onopemenualuu 3arpsa3HEHHBIX TOYB U OUYHMCTKU BOJIBIL.

Braoems:

- OCHOBaMHU MHKPOOMOIOTUYECKOW TEXHUKH, METOJAMH MHUKPOCKOMHH B CBETIOM
MmoJie, METOJaMH TIOATOTOBKH TIPEmapaToB Il MHUKPOCKOIHUH, TOATOTOBKOW IOCYIBl |
MUTATEIbHBIX CPel JUIsl KyJIbTUBUPOBAHUS MUKPOOPIAaHU3MOB, METO/IAMH IOCEBOB U NIEPECEBOB
Ha )KUJKWE U TBEPABIC TUTATEIBHBIC CPEIIBI.

3 Kparkoe cogep:kaHue TUCHUILINHBI:

Beenenune B npenmer. OOBEKTH U METOABI MHUKPOOHOJOTHU, MHUP MHUKPOOPTAaHU3MOB,
o01mrre nmpu3Haku U pazHooOpasue. Ponb B pupo/ie U MPaKTUYECKOM IeATEIbHOCTH.

buonorust  mpotuctoB  (MUKpoBOJOpochu, TrpuObl, mpocTeiiine,  OakTepuw,
uaHOOaKTepHH, apxeOaKTepuu, BHUPYCHI) : OCOOCHHOCTH CTPOEHHUS KJIETOK MPOKAPUOT U
AYKapWoOT, MPUHIHUIBI KiIaccu(PUKauu, OCOOCHHOCTH THTAHUS W OTHOIICHUS K YCJIOBHSIM
OKpyXkaromield cpefpl. Ponb B mpupoje, 3HaYeHHE M UCIOJIB30BaHHE B OMOTEXHOIOTHMUYECKUX
nporeccax.

Poctr u KynbTUBUpOBaHHE MHUKPOOPraHU3MOB. XHUMHUYECKUW COCTaB  KIIETOK
MUKpPOOPTraHW3MOB. THUIIbI MUTAHUS MUKPOOPTaHU3MOB, IMOCTYIJICHHE MUTATEIbHBIX BEIIECTB B
KJIeTKY. Buabl U cocTaB MUTATENbHBIX CpeA s KyJbTUBUPOBAHHUS. MeTonbl omnpeneneHus
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AKTUBHOCTH pOCTa MHKpoopraHu3MoB. CrocoObl KyJIbTUBHPOBAHUS: IEPUOIUIECKOE,
HETPEPhIBHOE, UMMOOMIIN3AIINS KIETOK.

Merabonu3am MuKpoopranu3mMoB. OOMEH BeEIIECTB, KaK COBOKYITHOCTh PEaKIUi
aHabonm3Ma M Karaboiu3ma. THUIBl OMOJOTHYECKOTO OKHCICHUS (a’dpoOHOE W aHa’poOHOE
JIbIXaHHE, OposkeHue). AspobHoe OKHUCJICHUE OpraHUYECKUX cyOcTpaToB,
[EJUTF0JIO30CO/ICPKAINUX ~ MPUPOTHBIX  OMOIMOJIMMEPOB,  YIJIEBOJIOB, OCIKOB,  JIMITHJIOB,
yrieBoaopoaos, C-1 coenunenuii. [TomHoe okucieHue, HETIONIHOE OKHCICHHUE, TPaHC(HOPMAIIHSL.
OxuciieHue HEOPraHMYEeCKHX CyOcTpatoB. AHa’poOHas TpaHchopMaIysi OpraHHYECKUX
cyocTtparoB (OposkeHus, aHadpoOHOE Jbixa- HUE).OcobeHHOCTH OaKTepUabHOTO (HDOTOCHMHTE3A.
Pors B mpupoie © TOpaKTUYECKOE 3HAYEHUE OSTUX MPOIECCOB B OUOTEXHOIOTMH U
IIPOMBILIICHHOW DKOJIOTHH.

['eHeTHuecKkue  acmeKThl ~ MHKPOOPTraHU3MOB.  ['€HOM  DYKapHOTHYECKUX  H
MPOKAPUOTUYECKUX OPTaHU3MOB. POb TIIa3Mu]T B 3BOTIOIMOHHEIX MPOIIECcCaX, 3aKOHOMEPHOCTH
MOJU(PHUKAIIMOHHON U TEHETHYECKOW M3MEHYMBOCTH MUKPOOPTaHU3MOB, MIPOIIECCOB aIallTaIliH,
BIIUSTHUSL THUIIOB €CTECTBEHHOTO OTOOpa HAa WM3MEHYHMBOCTH TMOIMYJISIHMA, XapaKTep BIUSHUS
9KOJIOTUYECKUX M TEXHOTEHHBIX (haKTOPOB HA MHUKPOOPTaHU3MbI. [[pUHIIMITEI METOJIOB CEICKIIMU
MHUKPOOPTaHU3MOB. OKOJIOTHSI MHKPOOPTaHHM3MOB. PacmpocTpaHeHne MHKPOOPTraHU3MOB B
NPUPOJIHBIX M TEXHOTCHHBIX cpellaX. ¥Y4acTue MUKPOOPTaHU3MOB B OMOTCOXMMHUYECKHUX IIUKIIaX
MIPEBPAICHUI B TIPUPOJIE YIIIepoia, a30Ta, cephl, pocdopa, xeneza. DopMbl B3aHMOOTHOIIICHUH
MHUKPOOPT'aHU3MOB.

Poip MHUKPOOPTaHU3MOB B mporeccax CaMOOOYHIIICHHUS MIPUPOJTHBIX
cpen.3aKOHOMEPHOCTH OMOTEXHOJOTHYECKUX CIOCOOOB OYUCTKH 3arpsS3HEHHBIX MPHPOIHBIX U
TEXHOTEHHBIX CUCTEM ( ITOYBBI U BOJIBI).

4 O0beM yueOHOH 1 CHUIITHHBI

4.1 Ounas gopma

B 3auerHbIx B akanmem.
Buast yueOHO# paboThI EIMHULIAX Jacax
OO0mas TpPyA0EMKOCTh JUCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 5,0 180
Konrakthas padora (KP): 2,22 80,4
Jlexruu (JIek) 0,89 32
[Tpaktiueckue 3anstus (I13) 0,44 16
Jlaboparopusie 3ansTHs (J1a0) 0,89 32
CamocrositesibHas padora (CP) 1,78 64
Buja konTpossi: 3aueT/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3auerHbIx B actponom.
Bunbt yueOHO paboThI e TUHHIIAX qacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIAHY 5,0 135
KonrakThas pa6ora (KP): 2,22 60,3
Jlexruu (JIek) 0,89 24
[Tpaktuaeckue 3anstus (I13) 0,44 12
Jlaboparopusbie 3austus (J1ab) 0,89 24
CamocrositesnbHas padora (CP) 1,78 48
Buja xkoHTpoOJISi: 3aUeT/3K3aMeH 1,0 IK3aMeH
(26,7)
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4.2 3aouHas popma

B 3aueTHEBIX B akanmewm.
Bunbr yueOHOM paboThI e IMHHIAX qacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
KonTaktHas padora (KP): 0,79 28,4
Jlexiuu (JIek) 0,22 8
[Tpaxtuueckue 3ansatus (I113) 0,11 4
Jlabopatopusbie 3ausTus (J1ao0) 0,45 16
CamocrositesibHas padora (CP) 3,97 143
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8.6)

Bunasr yue6HOM paboThI

B 3ayeTHBIX

B actponom.

CIMHULIAX gacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 135
KonrakTHas pa6ora (KP): 0,79 21,3
Jlexruu (JIek) 0,22 6
[Tpaktnueckue 3anstus (I13) 0,11 3
Jlaboparopusbie 3ausTus (J1a0) 0,45 12
CamocrositesbHasi padora (CP) 3,97 107,25
Bua xoHTpoJA: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTanus padoveil NPOrpaMmbl IUCHUIIITHHBI

«Ikoaornveckuiit Mouuropunr» (b1.B.19)
1 Ieab IMCHUNJIMHBI - TONYYCHHUE CTYACHTAMHU 3HAHUW B OOJIACTH SKOJIOTHYECKOTO
MOHUTOPUHTA KaK CIEeNHUaTbHONW HHPOPMAIIMOHHON CUCTEMBI - CUCTEMBI HAOJIIOICHHS U aHATN3a
COCTOSTHUSI IPUPOAHOMN CpENbl, B TIEPBYIO O4Yepeb 3arps3HeHuil U 3(pPeKToB, BHI3BIBAEMBIX UMHU

B Omocdepe.

2 B pesyabTare M3y4yeHMsl IMCUUILUIMHBI 00ydamwummiics 1Mo nmporpaMmmMe 6akajab-

puaTa J0JI2KEeH

Obnaoams cnenyromumu npodeccruoHanbHbiMu kKomnetennusmu (I1K):

- CHOCOOHOCTBIO HCIIOJIB30BATh COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH,
OPOBOJIUTH 00paOOTKy MH(OPMALMK C HUCIOJb30BaHUEM MPUKIAAHBIX HporpaMM u 0a3
JaHHBIX JJIS pacyeTa TEXHOJOTMYEeCKHX IapaMeTpoB OOOpYAOBAHHUS W MOHHUTOPHHIA

npupoaubix cpex (IMK-3);

- CHOCOOHOCTHIO MPUMEHSITh

COBpPEMEHHBIE

METOJIBI

HCCIIEIOBAHUS

TCXHOJIOTUYCCKUX MPOUCCCOB U NNPUPOAHBIX CPC, UCIIOJIB30BATh KOMIILIOTCPHBIC CPCACTBA

B Hay4HO-HCCIeoBarenbekoi padore (ITK-14).
3nams:

— TpeOOBaHUsI JICHUCTBYIOIIETO
MOHHMTOPHHTA;

3aKOHOJATCJIbCTBA B

qacTu

9KOJOTHYECKOTI'O

- OCHOBHBIC HCTOYHUKH TIOCTYIUICHUA 3arpsA3HAOIIUX BCIICCTB B 00BEKTHI

OKpPY’KaloIllel Cpebl;

- TTPUHITAITHI
MOHHUTOPHHTA.

Ymemn:

IIPOEKTUPOBAHUS  MPOrPAMM

A METOJOB

9KOJOTHYECKOT'O
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- MCIOJIb30BATHTEXHHUECKUE CPEICTBA IKOJIOTUIECKOTO MOHUTOPUHTA, TIOKAa3aTeln
OLICHKH COCTOSIHHSI OKpY’Kalollel cpe/ibl, MPOBOAUTH HEOOXOAUMBIE PACUYEThI C UCIIOIb30BAHUEM
COBPEMEHHBIX TEXHUYECKUX CPEJICTB;

- BBITIOJIHATh MaT€MaTHYeCKoe IUIAHWPOBAHMUE JKCIEpUMEHTa U 00paboTKy ero
PE3yJIbTATOB C LENbI0 ONTUMHU3ALNN IPOrPAMM SKOJIOTUYECKOTO MOHUTOPHUHTA.

Braoemy:

- HABbIKaMU MPOEKTUPOBAHUS CXEM HKOJIOTMYECKOT0 MOHUTOPUHTA;

- aHaM30M  (DaKTUYECKOr0 MarTepualia IpU OpraHU3ald  SKOJOTHYECKOIo
MOHHMTOPHHTA, AHAJIU30M COCTOSIHUS 0OBEKTOB HAOIIOICHUSI.

3 Kparkoe conep:kanue TUCHUNTHHBI:

Knaccudukanus BUAOB M HampaBlIeHUH NEATEIbHOCTH cucTeM MoHuTopuHra. Cope-
MEHHBIC TIPEJICTABICHHUSI O MOHUTOPUHTOBBIX CUCTEMaX - MHPOPMAITMOHHBIX CUCTEMAaX, BBIMOJ-
HSIOIME 3a7]auy HAOIIOACHUS, OLEHKU U IMPOTHO3UPOBAHMS COCTOSHUS MPUPOAHBIX cpex (Imac-
CUBHBII MOHUTOPHHT).

OcHoBHBIE 33/]Ja4l U OCHOBHbIE IPUHIIUIIBI Opranu3anuu ['ocynapcTBEeHHON CUCTEMBI Ha-
omonennti (I'CH), I'mobGanbHO# cucTtemMbl MOHUTOpHUHTA OKpyxaromei cpenst [CMOC/GEMS.
KoHTakTHBIE ¥ JAUCTAHIIMOHHBIE METObI HAOIIOACHUN (Ja3epHbIN, a9POKOCMUYECKUNA MOHUTO-
PHHT).

MeTtoapl mpo6ooTdOpa, MPOOOMOATOTOBKH, aHAIM3a U 00pPabOTKH JTaHHBIX B 3aBHCHMO-
CTH OT paccMaTpuBaeMoro mMacirabda. ['eorpadus HCTOYHHKOB U PACIIONOKEHHUE MTOCTOB HAOIIO-
NECHUN.

[Tpo6ooT6Oop 1 MPOOOIMOATOTOBKA - BAKHEHIIINN aCIIEKT aHATUTUYECKONH XMMHUU TTPUPO/I-
HBIX Cpe€Jl, OTIMYAIOLIUXCA BapuabeTbHOCThI0, MHOTOKOMIIOHEHTHOCTBIO, allpHOPHON Herpe-
CKa3yeMOCTBIO BEIIECTBEHHOTO COCTaBa, a TAaK)K€ YPE3BBIYAfHO MAaJBIMH OIpPEesieMbIMU
KoHIeHTpauusaMu. Crneunuduka mpo6ooTdéOpa mpu B3ATUM NPOO Ta30B, BOJbL, OMOTHUECKUX
arieMeHTOB. ONTUMH3AINS CXEMBI aHATN3A.

MeTtoasl U cpeAcTBa aHanu3a OOBEKTOB OKpYXkaromie cpenbl. MeToasl OMOakKymyIsi-
MW, OMOMHIUKAIIMY U OMOTECTUPOBAHUS. DJIEKTPOXUMUYECKUE METObI aHanu3a. OnTH4ecKue
METOJIbI aHanu3a. ['a30KUAKOCTHAs XpoMaTorpaduu ¢ CeJIeKTUBHBIMH JIETEKTOpaMH, TPUMEHe-
HUE XPOMAaTO-MacC-CHEKTPOMETPHH HHU3KOTO paspemieHus C KBaApYIOJbHBIMH  Macc-
netektopamu. CepuiiHble Ta30aHAIN3aTOPbl, OCHOBAHHBIE HA KOHAYKTOMETPUYECKHX, KOJIOPHU-
METPHUUYECKUX, MMOTCHIIMOMETPUICCKUX METO/Iax aHanu3a. [IpuOopsl U METOBI JUCTAHIIMOHHBIX
Ja3epHBIX U3MEPEHUH.

4 O01béM yueOHOI 1 CHUIITHHBI

4.1 Ounas gopma

B 3ageTHBIX B akanmewm.
Buast yueOHO# paboThI EIMHULIAX Jacax
O0mas TpyA0eMKOCTh JUCIHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonrakTHas pa6ora (KP): 1,33 48,4
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3anstus (I113) 0,44 16
CamocrositesnbHas padora (CP) 1,67 60
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3auerHbIX B actponom.
Bunbt yue6HO# pabOThI eAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4,0 108
KonTaktHas padora (KP): 1,33 36,3
Jlexmm (Jlek) 0,89 24
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IIpooonsicenue mabauyvl

B 3aueTHbBIX B akanewm.
Bunbt yueOHOM pabOThI eIMHULIAX Jacax
[Tpaxtuueckue 3ansatus (I113) 0,44 12
CamocrositesibHas padora (CP) 1,67 45
Buja xoHTpOJISi: 3aUeT/3K3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas popma
B 3aueTHBIX B akanmewm.
Bunbl yueOHOM paboThI eIMHULIAX qacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IIAHY 4.0 144
KonrakTHas pa6ora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
[Tpaktnueckue 3anstus (I13) 0,11 4
CamocrositesibHas padora (CP) 3,42 123
Bua xoHTpoJIA: 3aueT/3K3aMeH 0,24 IK3aMeH
(8.6)
B 3auerHbIX B actponom.
Bunbt yueOHOM pabOThI eAMHULAX gacax
O0mas TpyA0eMKOCTb JMCHHMILIMHBI 110 Y4eOHOMY IJIaHy 4,0 108
KonraktHas pa6ora (KP): 0,34 9,3
Jlexruu (JIek) 0,22 6
[Tpaktiueckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 3,42 92,25
Buja xonTpossi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«Xumus okpy:karwmeii cpenbn» (51.B.20)

1 Heap nucuuniaInHbl - GOPMUPOBAHUE KOMITIEKCA CHCTEMAaTU3UPOBAHHBIX 3HAHUN
0 XUMHUYECKHX DOJIEMEHTaX M HX COCIUHECHMSIX, a TaKKe 3aKOHOMEPHOCTSIX, KOTOPHIM
MOJAYUHSIIOTCS Pa3IuYHble XUMUYECKHUE PEAKIIMM MEKy BEIIECTBAMU B OKPYIKAIOIIEH cpefe.

2 B pe3yabtare u3yuyeHusi AUCHUIUVIMHBI O0yvyawIluiicsi MO mNporpamMme
0axajaBpHATAa J0JI2KEH

Obnadams cnenyrouumMu mipodeccuorHaibHbIMUA KommeTeHIusIMu (I1K):

- CMOCOOHOCTH yY4acCTBOBATh B COBEPIIIEHCTBOBAHUH TEXHOJIOTUYECKUX MPOIECCOB C MO3U-
[UI DHEPro- M pecypcocOepekeHus, MUHUMH3AIUN BO3JCUCTBHS HA OKPYXAIOIIYIO Cpeay
(IIK-2);

- TOTOBHOCTH 0OOCHOBBIBATh KOHKPETHBIC TEXHUYECKUE PEUICHUS TPU pa3pabOTKe TEXHO-
JIOTUYECKHUX TPOIIECCOB; BHIOMPATh TEXHUYECKHUE CPEICTBA M TEXHOJIOTHH, HAlpaBIEHHbIE Ha
MUHHMH3ALUIO aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha oKpyxatomryto cpeny (ITK-5);

- TOTOBHOCTH M3y4aTh HAyYHO-TEXHHUECKYIO MH(POPMAIHNIO, aHATHU3UPOBATh OTEUECTBEH-
HBIN ¥ 3apyOCKHBIN OMBIT MO TeMaTtuke uccienaoBanuii (IK-13);

3nams:

- CTPYKTYpY Ouocepsr;

- crenudeckue 0COOCHHOCTH CTPOEHHUS M XUMHYECKOTO COCTaBa aTMOC(hepHI,
ruzpocdepsl U TuTochepsr;

- XUPAIBHYIO YUCTOTY KUBOI'O BEILIECTBA;
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- HEPa3pbIBHYIO CBSI3b YEJIOBEKA, KaK IIPEICTAaBUTENS JKUBOTO BEILECTBA, C
MaTepHaTbHO-IHEPTeTHUYECKUMU TIpolieccamu Onochepsr,

- OCHOBHBIE IIPUPOJHBIE MEXAHU3MBI, OIIPENEISIONINE €€ YCTONUYUBOCTD.

Ymemo:

- IMPOTHO3UPOBATH IIOCJIEJACTBUS HEraTMBHOI'O AHTPOIIOI€HHOTO BO3JCHCTBUS Ha
IOPUPOJHBIE MEXaHU3MBl, ONpPENEAIoNIMe YCTOWYMBOCTh OHOChepbl U, Kak CIEICTBHE,
OKa3pIBaIOLIMEe HEONAronmpusTHOE JCWCTBME Ha HacTosAmlee M Oyayliee IOKOJICHHS
YeJI0BEUYECTBA.

Brnaodemy:

- COBPEMEHHBIMU INPEACTABICHUSAMH O MHUIPAlUM U TPaHCPOPMALUU XUMHUECKUX
AJIEMEHTOB M UX COeIMHEHHMH B atmocdepe, ruppochepe U BEpXHUX CIOAX JUTOCHEphl MOJ
BO3JCHCTBMEM  IIPOLECCOB  pacceMBaHUS M KOHIEHTPUPOBAHUS,  OOYyCIaBIMBAEMBIX
CYIIECTBYIOIIMMHU ()OPMAMU JABHKEHHS MAaTepH;

- HaBbIKAMU aHAJIM3a HAYYHO-TEXHMUYECKOW MHPOpPMALUU B 00JACTH XUMHH OKPY>Kar0-
IEN Cpebl.

3 Kpartkoe cogep:kanue AUCHHIIUHBI

Beeoenue. CoBpeMeHHbIE NIPEJICTABICHNUSI O BOBHUKHOBEHUHU BcelleHHOM U KU3HU Ha
wiaHete 3emiisi. CUMMETpUsi U acCUMMETpUs  OKpyxkaromero mupa. Ilonartue xupanbHOH
YUCTOTHI OHOCchephI.

Qusuxo-xumureckue npoyeccol 8 ammocgepe. CoctaB aTMochepbl, coepKaHHe MUKPO
u Makpo npumeceil. ®@opmupoBanue uoHocdepsl 3emnu. O30oH B armocdepe. IIporeccsr
oOpa3oBanus U rubenu o3oHa. [loHsTHe "HyneBoro nukia" 030HA, MPUYMHBI €0 HAPYLIEHUS.
[IpyurHBl ¥ TIOCHEACTBUS BO3HUKHOBEHHS O30HOBOM "nbIpbl" Hajn AHTapkTuaoil. IIpornos
COCTOSIHMSI 030HOBOTO €i10s. IIyTH yMeHbIIEHHs] aHTPOIIOINE€HHOTO BIIMSHUS Ha O30HOBBIM CIIOH
IUIaHeTbl. MeXIyHapoJAHOEe COTPYJHHUYECTBO B OOJIACTH HM3YYEHHUS U OXPaHbl O30HHOI'O CIJOS.
XuMHUecKue mpeBpamieHust B Tponochepe. Kunernueckne mapameTrpsl IpOIECCOB OKUCICHHS
npuMeceil. OOpazoBaHMsl CBOOOJHBIX pAIMKAJIOB, MX poOjb B Ipoleccax TpaHCPOpMALUU
npumeceil B Tporocdepe. IlyTu mocTyrieHus U cToka COeAUHEHHMM cepbl U a3ota. [Iporecchbl
CYXOro ¥ MOKpOTo ocakJieHHsl mpumMeceil. OCOOEHHOCTH MPOLIECCOB NMEPEHOCA COETMHEHUN Cephl
u azora B Tpomnochepe. Opranudeckue coequHeHus B atMocepe. VICTOUHUKY MOCTYIUICHHS U
CTOKa OpraHMYecKux coefuHeHuil. IIpoueccsl TpaHchopManuyu OpraHMYECKMX COEJUHEHUH B
Tpornocdepe. lucnepcHeie cucreMbl B atmocgepe. TemnepaTypHble HHBEPCUU U yCTOMUNMBOCTh
atMocdepsl. OcoOEHHOCTH NpPOTEKaHUs (HOTOXMMHUYECKHUX PEaKIMi B BO3JyXE TOPOIOB.
OO6pa3oBaHue 030Ha, NEPOKCHUALIETHIIHUTPATA U €ro roMosaoroB. CXOJACTBO U pa3ivuue NpUYUH
oOpazoBanust cmora B Jlonnone u Jloc-Anmxenece. OcoOEHHOCTH cocTaBa BO3AyXa B
nomenleHusx. Pannanmonssiit 6ananc 1utanersl. [lapHukoBblii  3ddexT. IlapHuKOBBIE Ta3bl.
[TpyunHBl ¥ BO3MOXKHBIE  IOCJIEACTBUS YBEIMYEHHsS KOHLEHTPALlMU NAapHUKOBBIX Ta30B B
atMocdepe. Anpbeno 3emnn. BausiHue aspososieid Ha kiaumar. [lonstue “‘amepHas HOYB,
“anepHas 3uMa”. [Ipobiema coxpaHeHus KIMMaTa U €€ MEXTyHapOAHbIE aCIIEKTHI.

Qusuko-xumuueckue npoyeccvl 6 cuopocghepe. I'MIpoIOTUUECKUN LUK U CTPOCHUE
ruzpocdepbl. AHOMaNbHBIE CBOMCTBA BOABI. OCHOBHBIE BHJIbI HMPUPOAHBIX BOJ M CHOCOOBI MX
kinaccupukanuu. dopmupoBaHUe cocTaBa MPUPOIHBIX BOA. [J1aBHbIE aHMOHBI U KAaTHOHBL
Oprannyeckue BeleCTBA B IPUPOIHBIX BoAax. PactBopumocTs ra3os. Kputepun ycroiunBocTi
MuHepasoB. JKeCTKOCTh M LIEJIOYHOCTh MPHUPOAHBIX BOJ. 3aKHUCIEHHE BOJOEMOB. DBOJIOIUS
XUMHUYECKOro cocTaBa okeaHa. CoineBoil OanaHc okeaHa. | J1aBHbIE KOMIIOHEHTBI U COJIEBOM
coctaB BOJA OkeaHa. 3akoH Jlutmapa. CoNeHOCTh W 3aKOHOMEPHOCTH €€ paclperesieHUs B
okeaHaX. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIA  MOTEHLIMAN MNpUpoAHbIX BoA. Ilonstue pe.
I'pannnsl ycroitunBocTH BOAbl. Baussane pH W pacTBOPEHHOro KMCIOPOJa Ha OKUCIUTENIBHO-
BOCCTAHOBUTENbHBIN NOTEHLMAN W 3HaueHue pe. Jumarpammel pe - pH and MoaenpHeIX U
OpUpOAHBIX cucteM. Penokc-OydepHocTs mnpupoaHbix BoiA. CTpaTHduKanus TPUPOIHBIX
BogoeMoB. OmurorpodHbie U 3BTPOPHBIC COCTOSHUS BOI0eMOB. OCOOCHHOCTH OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX NPOLECCOB B OJIMIOTPO(HBIX U 3BTPO(HBIX BOAOeMax, okeaHe, UepHoM
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Mope. KuHeTMKka OCHOBHBIX OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB B IPUPOIHBIX
BojioeMax. Pepokc-mporieccsl ¢ ydyacTHeM MEpeKHCH BOJOpPOAAa M CBOOOJHBIX PpaIHKaJIOB.
Hcrounnku oO6pa3oBaHus MEPEKUCH BOIOPOIa U CBOOOIHBIX PaJuKaIoB B Bogoemax. [Ipomeccs
KOMIUIEKCOOOpa3oBaHuss B NPUPOIHBIX Bojaax. KowmruiekcooOpa3oBarenu MNPUPOAHOTO U
AHTPOIIOTEHHOTO MTPOUCXO0XACHUA. [ npar MeTaHa B MOPSIX.

Qusuko-xumuueckue npoyeccol 8 1umocgepe. CoBpeMEHHOE MPEACTABICHUE O CTPOCHUU
auToc(epsl U 3JIEMEHTHOM COCTaB€ 3€MHOW KOphL. ['OpHBIE MOPOABI U MOPOA00Opa3yIoIIHe
muHepainsl. [Iporeccsl BbIBeTpuBaHHUA W TouBoOOpasoBanus. I[louBooOpa3zyromue (HakTopbL.
CoBpeMeHHOE Tpe/ACTaBICHUE O MOYBE, TEPMHUHBI W ompeneneHus. llouBeHHBI MpOoQuUIb,
MOYBEHHBIM ropu3oHT. dusmyeckne cBoWcTBa MOYB. TBepaas 4acTh NMOYBBL. MexaHUYECKHe
AJIEMEHTHl TOYBBL. Braro€MkocTb M BO3AyXOEMKOCTh MouBHL Kiaccudukanus mous mo
MEXaHUYECKOMY COCTaBy. XMMHUYECKUI COCTAB M CBOMCTBA MOYB. DJIEMEHTHBIN COCTAB IOYBBI.
Oprannyeckue BemiectBa B mnouse. ['ymyc. ®pakunoHHBIH cocTaB rymyca. ['yMHUHOBBIE U
¢bynpBo- kucnotrbl. ['ymuH. OpraHomuHepanbHble coefAuHeHHs] MouBbl. [lormorurenbHas
crocoOHocTh 1MouB. [louBeHHBIM mnoryomaromui koMisiekc. MoHHbII 0OMEH B IOYBe.
OOmeHHbIe KaTHOHBI TOYB. EMKOCTh KATHOHHOTO 0OOMeHa. 3acojieHue OYB, TPUUUHBI U METOJIbI
060pb0BI. KHCITOTHOCTD M IIENIOYHOCTH MOYB. AKTyalIbHAs U MOTCHUUAIBHAS KHCIOTHOCTh MOYB.
[TpuunHbl 3aKucIeHUS TOYB U Mephl 00pbObl. CoenuHeHus azora U (ochopa B MOUYBEHHOM
cinoe. Tpanchopmarus coenuHeHuit azota u ¢ochopa B MOYBEHHOM cioe. ['mapar mMeTana Ha
KOHTUHEHTAX.

Dusuko-xumuyecKue npoyeccvl Ha NYymsax MUspayuu 6peonvlX eeujecme 6 2eocghepax.
[lonsiTue O mnpoueccax MUrpalMU 3JEMEHTOB, WX KOHIIEHTPUPOBAHUSA M paccesHus B
OKpyKarotiei cpene. buoreoxmmuueckue Oapbepbl. [loHATHE 0 Kpyrooboporax BEIIECTB B
npuponae. Buabl kpyroo6opotoB. I'mobanbHble KpyrooGopoTsl azora u (ocdopa B MpHUPOJE.
OcHOBHBIC OTIIMYHS KPYrooOOpoToB a3oTta u (ocdopa. BiusHre aHTPONOTCHHOM EATEIEHOCTH
Ha Kpyroobopotsl azota u ¢ocdopa. OCHOBHBIE HKOIOTHMUECKHUE MPOOTIEMBI, CBSI3aHHBIC C
MCIIOJIb30BaHUEM a30THBIX U (OC(OpHBIX y10OpEeHUl B CENbCKOM X03sicTBE. PainoHyknuas B
OKpyXkaroiel cpene. EcTecTBEHHbIE HCTOUYHUKN paananuu. VICTOUHUKK pajnanu, CO3aHHbIE
yesioBekoM. Oco00 omacHbIe aHTPOTIOT€HHbIE OpraHndeckue coeanHenus. Hedte u mpoaykTel ee
nepepaboTKu. XiopconaepKaliue opraHudeckue coenuHeHus. IIpoueccsl TpaHchopmanuu u
MyTH MUTPAIMU 0CO0O0 OMACHBIX OPraHUYECKUX coelnHeHul B 6uochepe. Tskenbie MeTamibl U
UX COeMHEHUs B okpyxaromieil cpene. [lyru nocrymienus B 6uocdepy. Ilponeccs xumndeckoi
TpaHcopMallii COEAMHEHUH TSKENbIX METAlJIOB B OKpyXawmed cpene. Mcrounuku
MOCTYIUIEHUS CYIIEPIKOTOKCUKAHTOB B OPraHM3M UY€JIOBEKa.

3axniouenue. Ananu3 Haubolee CIOXKHBIX, TPEOYIOUIUX JaJbHEHUIIEro H3yYeHUs
npo0JIeM XMMHUHU OKpY>KaroIlen cpebl.

4 O0beM yueOHOH THCHMIIINHBI

4.1 Ounas gopma

B 3ageTHBIX B akanmem.
Bunpr yue6HOM paboTh eIMHULIAX yacax
OO0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonrTaktHas padora (KP): 1,33 48,2
Jlexmm (Jlek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP) 1,67 59,8
Bua koHTpoOJs: 3aUeT/IK3aMeH 3ayeT ¢
OLICHKOH

115




B 3aueTHbIx B actponom.

Bunpr yue6HOM paboThI e IMHHIIAX qacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
[TpakTaeckue 3anrstus (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44 85
Bua koHTpoOJIA: 3aueT/3K3aMeH 3a4erT ¢
OLleHKOI
4.2 3aounas ¢popma
B 3aueTHbBIX B akanem.
BI/II[H y‘-IC6HOI>i pa6OTH eIUHHUIaX gyacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonrakTHas pa6ora (KP): 0,33 12,2
Jlexumn (Jlek) 0,11 4
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositesbHasi padora (CP) 2,56 92
Buja xonTpoJisi: 3auer/3K3aMeH 0,11 3a4erT ¢
onenkoii (3,8)
B 3agerHbIX B actponom.
BI/IIH)I y‘IG6HOI71 paGOTI)I €IUHHIaX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
Konrakthas patora (KP): 0,33 9,15
Jlexruu (JIek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 2,56 69
Buja xonTpoJisi: 3auer/3K3aMeH 0,11 3a4er ¢
onenkoii(2,85)

AHHOTauus padoyeii MPporpaMMsbl JTUCIUTLIMHBI
«JJIeKTHBHbIE TUCHUIUITHHBI 10 pU3HYecKoii KyabType u ciopty» (b1.B.21)

Ounas ¢popma o0yueHust

1 Heap AMCUMIUIMHBI — OBJAJEHHE CHUCTEMOM MPAKTHUYECKHMX YMEHHUH U HaBBIKOB,
00eCTIeYnBaOIINX  COBEPIICHCTBOBAHUE  INCHUXO(U3NYECKHX  CIIOCOOHOCTEW;  pa3BHUTHE
CHOCOOHOCTEM HCMONb30BaTh pa3HooOpasHble (OpMBI (U3NYECKOH KyJIbTyphl, CHOpTa U
Typu3Ma Il COXPAHEHUS W YKPEIUICHHS CBOETO 3JI0POBBS M 3IIOPOBBSI CBOMX OJIM3KHX B
MOBCEHEBHOM XH3HU U NMPO(ECCHOHAIBHONW AEATENIbHOCTH; (OPMHPOBAHUE MOTHBALMOHHO-
[IEHHOCTHOTO OTHOIICHUS K (U3WYECKOH KyIabType, (U3NYECKOMY COBEPIICHCTBOBAHUIO U
CaMOBOCIIMTaHHIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 >KU3HU; OOy4YE€HHE TEXHUYECKUM U
TaKTUYECKUM TIPUEMaM OJTHOTO U3 BUIOB CIIOPTA.

2 B pesyabTare MH3yYeHHs MCHUIUIMHBI O00y4aloluiicss 1o MporpaMmme
0akaJjlaBpUaTa J10JIKeH:

Obaaoams crnenyromumu o0mekynsTypHbiMU (OK) KOMIETeHIIUSIMH:

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

—  CIOCOOHOCTh HWCTONB30BaTh METOABI M CpeACTBAa (U3MUECKOH KyJIbTYpPBI JUIS

obecriedyeHu s TOJTHOIICHHOH COIMAIbHOM U podeccnonanbHoi nesitensHoctd (OK-8).

Snamu:

—  HayyHO-TIIPAaKTUYECKHE OCHOBBI (PM3UUECKOM KyJIbTYpHI U CIIOPTA;

—  COLMAJIbHO-OMOJIOTMYECKUE OCHOBBI (PU3MUECKON KYJIbTYpPHI U CIIOPTA;
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—  BIUSHHE O3/I0POBUTEIBHBIX CHCTEM (PU3MUECKOTO0 BOCIUTAaHMS Ha YKpEIUJICHHE

3J10pOBbsl, IPOPHIAKTUKY TPOPECCHOHATIBHBIX 3a00J€BaHUN U BPEAHBIX IPUBBIUCK;

— CmocoObl  KOHTPOJSI M OLEHKM (U3UYECKOTO Ppa3BUTUS U (DU3HYECKOH

[IOATOTOBJIEHHOCTH;

— IpaBWJIa U CIOCOOBI MJIAHUPOBAHUS WHAMBUIYANbHbIX 3aHATUN pa3IMYHOM LieIeBOM

HaIIPABJICHHOCTH;

— cnoprusHble Tpaguuuu MXTHU-PXTY nm. [I.1. Menneneesa.

Ymemo:

—  BBIIOJHATh MHIMBUAYAIBHO NOJOOpaHHbIE KOMIUIEKCHI 110 (PU3HYECKON KYIbTYpE U

Pa3IMYHBIM BUIAaM CIIOPTa;

—  OCYLIECTBJIATh CaMOKOHTPOJIb 3a COCTOSIHUEM CBOETO OpraHu3Ma U coOIojaTh

MpaBUJIa TUTUEHBI M TEXHUKU 0€30IaCHOCTH;

—  OCYIIECTBJIATb TBOPYECKOE COTPYIHUYECTBO B KOJUJIEKTUBHBIX (opMax 3aHATUH

(bu3NIECKOil KyIbTYpOil U CIIOPTOM;

—  BBIIOJHSATH IPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAaXOBKH.

Braoemw:

— CpeICTBAMHM M METOJAaMH YKPEIUICHUS WHAWBUAYAJILHOTO 370POBBS, (U3NIECKOTO

CaMOCOBEPILEHCTBOBAHMUS;

— JIOJDKHBIM  YpOBHEM  ()U3MYECKOM  IOATOTOBICHHOCTH, HEOOXOAMMBIM  JUIS

KayeCTBEHHOI'0 YCBOEHHSI MPO(eCcCHOHANBHBIX YMEHHUI U HaBBIKOB B ITpoLecce 00yueHust

B By3e, i oOecnedyeHHs IIOJIHOLEHHOW COLMaIbHOM U  1po(ecCHOHATbHOU

NeSITeIbHOCTH M0CTIe OKOHYaHUs y4eOHOTro 3aBEJICHMUS;

—  TEXHUYECKMMH U TAKTUYECKMMU HaBbIKAMH B OJHOM M3 BUJOB CIIOpTA.

3 Kpartkoe conep:xanue JMCHUILTHHbI

Kypc mucuuiummHbel «JJIeKTHBHbIEC JMCHUILIMHBI 10 (HU3MYECKOH KYyJIbType H
CIIOPTY» peajn3yeTcs yepe3 BapuaTUBHBIA KOMIIOHEHT (JIEKTUBHBIA MOAyIb) 328 akaj. yacos /
246 actp. yacoB (BHJ CIOpTa MO BBIOOPY CTY/IEHTa), B 3aU€THBIC €UHMIIBI HE MEePEeBOJUTCA,
ABIISIETCA 0053aTENIbHBIM JJIS1 CIIOJIHEHHUSI IIPU OYHOU (hopme 0OYYeHUs..

IIporpaMMa paccuMTaHa Ha HM3y4YEHHE AUCLMIUIMHBI «JIEKTHBHBbIC NTUCHHILUIMHBI 110
(pu3uyeckoii KyJbType W CHOPTY» B TE€UYEHHE IIECTH CEMECTPOB U IMPEAINONaraeT, 4ro
oOyyaromuecs MMEIT TEOPETUYECKYIO IOATOTOBKY B OOJACTH JUCHUILIMHBI «Du3nueckas
KyIbTypa M CIOPT», 3aKaHUMBAETCS 3a4yeTOM B KOHIE Kaxjaoro cemecrpa. KoHTpoib
YCIIEBAEMOCTH CTYACHTOB BEJETCS 110 PUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

IIpakTnyeckune 3aHATHSA.

[TpakTHyeckuii pa3zen nporpaMMbl peanu3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSX B
y4eOHBIX TpyIIax 1no odmen Gpu3nueckoi NoAroTOBKE WK MO BHIOpaHHOMY BUAY CIOPTA.

[IpakTHyeckre 3aHATHS TOMOIalOT NPUOOPECTH OMBIT TBOPUECKOW MPAKTUYECKOH
JeSITEIbHOCTH, Pa3BUBAIOT CaMOCTOSITENILHOCTh B (DU3UYECKOM KyIbType U CHOpPTE B LENAX
JOCTIDKEHUST  (PM3MUYECKOr0 COBEPIIEHCTBA, TOBBIMIAIOT YPOBEHb (DYHKIIMOHAJIBHBIX U
JBUTATEIBbHBIX CIIOCOOHOCTEN, HAIIPaBIEHHO (POPMHUPYIOT KaueCcTBa U CBOMCTBA JTMYHOCTH.

[IpakTuyeckuii paszen BKIOYaeT B ceds mozpasfensl: 1o olmel (uznyeckoi
noaroroBke (ODII) u cneunansHoOM pusnueckoit noaroroske no Buaam crnopra (COII).

VY4eOHO-TPEHUPOBOUHbIE  3aHATUS  0a3UpYyIOTCAs HA  IIUPOKOM  HCIOJIb30BAHHUU
TEOPETUYECKUX 3HAHUN W METOAMYECKHX YMEHHUI, Ha NMPUMEHEHHH Pa3HOOOpa3HBIX CPEICTB
(bu3MUecKoil KyIbTypHl U CIIOpTA.

VYaensercs BHUMaHuE BOMpPOCAM IPOBENEHUS COPEBHOBaHUM (TMpaBujia COPEBHOBAHUM,
cucTeMa po3bITPHILIEH, onpeienieHue nodeaurenei, 000pya0BaHHE U MHBEHTAPb).

Kpurepuem ycnemHocTy ocBoeHUsi yueOHOro maTepuaia SIBISeTCsl IKCIEpTHas OLEHKa
IpernoAaBaTelsl, YUUTHIBAIOLIAS pecyIApHOCMb NOCEUeHUs 00A3aMeNbHbIX YY4eOHbIX 3aHAMUIL,
BBIIOJIHEHHE YCTAHOBJICHHBIX HA JAHHBIA CEMECTP KOHTPOJIBHBIX HOPMATHUBOB (TECTOB) 0OILEH
¢u3nUecKoil W CIOPTHUBHO-TEXHUYECKOW IOATOTOBKM JUIS OTACNHBHBIX TPYII pa3IuyHON
CIIOPTUBHOW HAITPaBJICHHOCTH.
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Mopayabs 1. OcHOBBI IOCTPOEHHUSI 0310POBHTEJBbHOI TpeHHMPOBKH. Teopermyecko-

MeTOAHYECKHE OCHOBbI PU3MUYECKOM KYJbTYPbI H CIIOPTA.

1. O310poBuTENbHAs HANPABICHHOCTh — KAaK BAKHEHIIUI MPUHIUI CUCTEMBI (PU3UIECKOTO
BocIUTaHUs. OCHOBBI IOCTPOEHHUS 030POBUTEIBLHON TPEHUPOBKHU.

2. @U3KyIbTYPHO-03JOPOBUTEIILHBIE METOIUKU U CUCTEMBI.

3. OneHka COCTOSIHMSI 310pOBbS M (PM3UYECKOM IOATOTOBIEHHOCTH 3aHHUMAIOIIHUXCS

¢u3nUecKoil KyIbTypOil U CIIOPTOM.

Moayab 2. JIBurarejibHble BO3MOKHOCTH 4eJIOBEKA — BOCHUTAHUE (U3MUECKHX

kauecTB. BOCK I'TO.

1. [TosiBnenue u BHeapenue komiuiekca ['TO
2. Bocnuranne dusmdecknx kadecTB 0Oydaromuxcs (OTAETbHBIC KaUYECTBEHHBIC CTOPOHBI

JABUT'aTCIIbHBIX BO3MOKHOCTEH I'IeJ'IOBeKEl).

MO)Iy.]'[]:. 3. MeToauka Opranu3anvi U NMpoBeACHUSI CIIOPTHUBHBIX COpEBHOBaHHﬁ H

(PU3KYJIbTYPHO-MACCOBBIX MEPONIPUATHH.

1. XapakTepuCTHKa CIIOPTUBHBIX COPEBHOBAHUHN M (DU3KYITBTYPHO-MACCOBBIX MEPOTIPHUSITHH.
2. Oenepanbhblil 3akoH 0T 04.12.2007 Ne 329-®3 «O ¢usnueckoit KyiabType U CIOpTE B
Poccuiickoit ®enepaunn». OpraHnuszaius CHOPTUBHBIX MepONpUsITHH. VIHBEHT-MEHEI)KMEHT B

CIopTe.

3. OcHoBHBIC TOHATHs JTUKU cropta. Fair Play. Ipodunaktuka HapyuieHwid

CIOPTUBHOM TUKHU (60pb0a ¢ monuHroMm B criopte). BAJIA. O61iee konnuecTBO MOAyeH — 4.

4. O0beM yueOHOM TUCHMILINHBI

B CemecTpbl
Bun yuebHoit paboTbl aKazeMm. I I I v \Y Vi
qacax
OO0masi Tpy10€eMKOCTb M CHUILIHHBI 110 328
Y4eOHOMY IIAHY
Konrakthas patdora (KP): 328 32 66 66 66 66 32
[Tpaktuyeckue 3anstus (I13) 328 32 66 66 66 66 32
Bupa utoroBoro KOHTpoOJIS: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH YeT | Yer YeT YeT | 4Yer | 4Yer
CemecTpbl
. B actp.
Bun yue6Hoi paboThl qacax I I I v \Y Vi
OO0mast Tpy10eMKOCTh M CHUILIHHBI 110 246
Y4eOHOMY IJIaHY
Kounrakthas pa6ora (KP): 246 25 49 49 49 49 25
[Ipaktuueckue 3ausarus (I113) 246 25 49 49 49 49 25
Bua uTOroBoro KOHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4yer | 4yer qer 4eT | 4Yer | uer

3aounas popma o0OyueHust

1 Henp AMCHUMIUIMHBI: OBJIAJICHHE METOJOJOTHUEH HAyYHOTO TO3HAHHS (U3UYECKOU
KYJIbTYpbl M CIIOPTa; 3HAHWE UCTOPHUYECKHUX, HAYUYHBIX U MEAArorMYeCKUX OCHOB (hHU3MUECKOI
KYJIBTYpBI, CIIOPTA U 3JOPOBOTO 00pa3a *KU3HU; OBJIAJICHHE CUCTEMOW TEOPETUUECKUX 3HAHUU,
MPAKTUYECKUX YMEHHM U HaBBIKOB, 00ECIEUMBAIOIIMX COXpPAaHEHHE M YKPEIUIEHUE 3/I0POBBA,
MCUXUYECKOe  ONaromoiyuyme, pa3BUTHE UM COBEPIICHCTBOBAHHWE  MCUXO(DU3UMUECKHUX
CIOCOOHOCTEHN, Ka4eCTB U CBOMCTB JIMYHOCTH, CaMOOTpe/eicHue B (PU3NUECKOr KyIbType U
CIIOPTEC, U3YUYCHHUC TCOPCTUUCCKHUX, TCXHUUCCKHX U TAKTHYCCKUX IMPUCMOB OJHOI'0 M3 BHUIOB
cropTa.
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2 B pesyabrare MHM3y4YeHHs] JMCHMILIMHBI OOy4Yalluiicd 10 MNporpaMmme
0akaJjlaBpUaTa J10JIKeH:

Obaaoams crnienyromumu o0mekyabTypHbiMU (OK) KOMIETCHIHSIMH:

—  CIIOCOOHOCTBIO K CaMOOpraHu3anuu u camoobpaszoBanuio (OK-7);

—  CIIOCOOHOCTBIO HCIIONIB30BaTh METOJBI U CPEACTBA (PU3UYECKON KYyIbTYpPbHI IS

o0ecrieueH s TIOHOLICHHOM COLMaIbHO# U npodeccnonanbHoM nesitenpHoct (OK-8).

3namy:

—  HayyYHO-TIPAaKTUYECKHE OCHOBBI (PM3UYECKON KYIbTYpHI M CIIOPTA, 3I0POBOTO 0Opasza

KU3HU;

—  COLHMaJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3UUYECKOM KYIbTYPHI U CIOPTA;

—  BIMSHHE O3JJOPOBUTENBHBIX CHCTEM (DHU3MUECKOr0 BOCIHMTAHUS Ha YKpEIUICHHE

3/10pOBbs, TPODUIAKTHKY MPO(ecCHOHANBHBIX 3a00JIeBaHUN U BPEIHBIX PUBBIYECK;

—  CIocOoObI KOHTPOJISI U CAMOKOHTPOJIS, OLIEHKU (PU3NYECKOTO PAa3BUTHUS U (HU3UUIECKOM

[IO/ATOTOBJIEHHOCTH.

Ymemy:

—  COCTaBJIATh KOMIUIEKC YIPaKHEHHH JJISI CaMOCTOSITEIBHBIX 3aHATHH (DU3NIECKON

KYJIbTYpOH U CLIOPTOM;

— COCTaBJISATh W BBIIOJHATH HWHAMBUAYAJIBbHO IOJ00OpaHHBIE KOMIUIEKCHI IO

(bu3NIeCcKoil KyIbType U pa3IndHbIM BHJIAM CIIOPTA;

—  OCYILECTBJISATh CAMOKOHTPOJb 3a COCTOSHMEM CBOETr0 OpraHu3Ma M coOJI0AaTh

MIpaBWJIa TUTUEHBI U TEXHUKHU 0€30MacHOCTH;

—  TPUMEHSATH [IOJIyYE€HHbIE TEOPETUYECKUE 3HAHUS B IIOBCEJHEBHOM, 00pa30BaTEIbHON

1 Ipo(heCCUOHATIBHON e TENIbHOCTH;

—  CaMOCTOSITEJIbHO COBEPILIECHCTBOBaTh M pa3BUBAaTh CBOM KYJIbTYPHBIM YpOBEHb B

o0nactu ucTopuu GU3NYECKON KYIbTYPHI U CIIOPTA;

—  ONepupoBaTh TEMATUYECKUM IOHATUHHBIM amnmnapaToM COBPEMEHHOH (u3nueckoi

KYJIbTYpBI U CIIOPTA;

—  BBINOJHATH 3aJaHUSA, CBSI3aHHbIE C CAMOCTOSITENbHBIM aHAIM30M U 00paboOTKON

MH(}OPMAaLIUY IO U3yYaeMbIM TEMaM.

—  OCYIIECTBIJISITh TBOPUYECKOE COTPYJHHUYECTBO B KOJUIEKTUBHBIX (JOPMAX 3aHATUH.

Braoems:

— CpeACTBaMHM W METOJaMHU YKPEIUIEHHs HHAWBUYaJbHOTO 30pPOBBS, (PU3HMUECKOrO

CaMOCOBEPILIEHCTBOBAHMUS;

—  TEOPETHYECKHMH, TEXHUYECKUMH M TAaKTUYECKUMH HABBIKAMH B OJTHOM W3 BHUJOB

CIIOpTa;

— HaBbIKAMM KpPUTHUYECKOTO MBINUIEHHs, O0O0O0OLIEeHNs M aHanu3a HWHQOpMaluy,

IIOCTAaHOBKH LIeJIeH 1 BbIOOPA MYTH €€ JOCTHKEHHUS;

—  HCIONB30BaTh (PU3KYIbTYPHO-03I0POBUTEIBHYIO JESITEIBHOCTh IS YKPEIUICHUs

3JI0pOBbSI, JOCTHKEHHSI ’KU3HEHHBIX U MPO(ECCHOHAIBHBIX LIETEH.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Kypc muciumuiiHel «JJIeKTHBHBbIC IMCHUILIMHBI 10 (u3MYecKol KyJIbType H
CIIOPTY» peajn3yeTcs yepe3 BapuaTUBHBIM KOMIIOHEHT (JIEKTUBHBINA MOyIb) 328 akaj. yacos /
246 actpoHOM. 4. (KOHTaKkTHas pabora + caMmocTosiTeNbHas padoTa CTYJICHTOB), B 3a4€THBIC
€MHUIIBI HE TMEPEeBOJUTCS, SBISETCS 00S3aTelNbHBIM JJIsi UCHOJHEHUS NPU 3A04YHOU (opme
odyuenus.

Kypc nmuciummvasl «JJieKTHUBHbIE IMCHUIUVIMHBI 1O (PU3HYECKOl KYJIbType H
CIIOPTY» 3aKaHUMBAETCS 3a4€TOM B KOHIIE KaxAoro u4eTHoro cemecrpa. KoHTpoib
OCYIIECTBIISIET OOBEKTUBHBINA yUeT Mpolecca U pe3ysbTaToB yUeOHOUM NesSTENbHOCTH CTY/I€HTOB
U OCYLIECTBIISIETCS 110 NPHUHITON B YHUBEPCUTETE PEUTHHIOBOW cucTeMe i cTyAeHTOB O3 u
30 oOy4eHus.
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[Tporpamma paccuMTaHa Ha W3yYCHHE TUCHMIUIMHBI «JJIeKTHBHbIE TUCHHMIJIUHBI 110
¢u3nyeckoil KyJbType M CHOPTY» B TEUEHHE ILIECTH CEMECTPOB M IpPEANojiaraer, 4ro
oOyyaromuecss UMEIT TEOPETUUYECKYI0 IOJArOTOBKY B oOiacTh AucUMILIMHBL «Dusnueckas
KyJIBTYpa U CIOPT».

Kpurepuem ycrnenrHoCTH OCBOCHHUSI yUeOHOTO MaTepHualia SBISIETCS SKCIEpTHas OLEHKa
IpernoiaBaTessi, yYUThIBAIOIAsi CBOEBPEMEHHOCTh U MOJHOTY BBIMOJIHEHUS JOMAIIHUX 3aJaHUMH,
YETKOCTh M IIOJIHOLICHHOCTh BBIIIOJIHEHUS KOHTPOJIBHBIX pPa0OT M IPAKTUYECKOrO 3a/aHus,
3HAHUM TEOPETUYECKOr 0 pa3/esna JUCIUIIMHbL.

Mopnyasb 1. TeopeTnuecko-MeToAH4YeCKHE OCHOBBI (pr3nuecKoi KyJbTYPbI U CIIOPTA.

4. O3znopoBuTeNbHAS HAMPABICHHOCTh — KaK BOKHEHIINN MPUHIUI CUCTEMBI (PU3HUECKOTO
BocniuTanusi. OCHOBBI TOCTPOEHUS 03/JOPOBUTEILHON TPEHUPOBKH.

5. OU3KyIbTYPHO-03JOPOBUTEIBLHBIE METOJIUKH U CUCTEMBI.

6. OneHka COCTOSHUS 3J0pPOBbS M (U3MYECKON TOATOTOBJICHHOCTH 3aHUMAIOITUXCS

(U3UYECKON KYJIbTYPOH U CITIOPTOM.
Mopayas 2. /IBurateibHble BO3MOKHOCTH 4eJl0OBeKa — BOCNHMTAHMe (PU3MUYecKHX
kavects. BOCK I'TO.
3. TlosBnenue u BHeapeHue komruiekca I'TO
4. BocrnuTtanue Qu3MYecKHX KadecTB 0Oydaromuxcs (OTAENbHbIE KaUYeCTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOKHOCTEH YEIIOBEKA).
Moayab 3. MeToauka OpraHu3anuy M NPOBeACHUS CIIOPTHUBHBIX COPEBHOBAHMI H
(pU3KYJILTYPHO-MACCOBBIX MEPONPHUSTHIA.
5. XapakTepucTuKa CIOPTUBHBIX COPEBHOBAHUH U (PU3KYIBTYPHO-MACCOBBIX MEPOIPHUITHIA.
6. denepanbusbiii 3akoH oT 04.12.2007 Ne 329-D3 «O Qusnyueckoil KyapType U CHOPTE B
Poccuiickoit  ®deneparmuy». OpraHuzanusi CHOPTUBHBIX —MeponpusitTuid. HWHBeEHT-
MEHE)KMEHT B CIIOPTE.
7. OcHoBHbBIE TIOHSTHS TUKU crioprta. Fair Play. TIpodunaktika HapylieHUH CIIOPTHBHOM
stuku (0opbOa ¢ gonuHrom B criopte). BAJIA.
4. O0bem y4eOHOH TUCHUILIMHBI (BADHMATHBHbIN KOMIIOHEHT)

B axazem CemecTphbl
Bun yae6HO# paboThI qacax I v VI
OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 328 108 108 112
1o y4eOHOMY IIaHy
KonTaktHas padora (KP): 328 98 102 98
Jlexruu (JIek) 18 6 6 6
CamocrositeabHas padora (CP): 298 98 102 98
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 12 3auer (4) 3auver (4) 3auer (4)
B CemecTphl
Bun yae6HO# paboThI aCTPOHOM. I v VI
gacax
OO01mast TpyA0€MKOCTh UCIUTIITHBI 246 81 84 81
1o y4eOHOMY TIUIaHy
KonrakThas pa6ora (KP): 246 81 84 81
Jlexmm (Jlek) 13,5 45 45 45
CamocrositebHas padora (CP): 223,5 73,5 76,5 73,5
Buj KOHTpoOJIsA: 3a4eT / IK3aMeH 9 3auver (3) 3auer (3) 3auver (3)
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4.4.3 lncuMnIMHbI BADMATHBHOM YacTH (IUCHHUILINHBI 110 BBHIOOPY)
AHHOTaNUs padoyeid MPOrpaMmMbl JTUCUUIIIIMHBI
«PHU3UKO-XUMHUYECKHE OCHOBBI IPOLECCOB € UCIO0JIb30BAHMEM NPHPOIHBIX PECYPCOB»
(b1.B.[1B.01.01)

1. Heap AUCHMIVIMHBI — O3HAKOMUTBHCS C TEPMOJUHAMHUYECKONH TEOpPHEN pacTBOPOB
JIEKTPOJUTOB U 3NEKTPOXMMHUYECKUX Lienel (raJbBaHUYECKUX 3JIEMEHTOB), IOHATH OCHOBHBIE
KMHETUYECKHE 3aKOHOMEPHOCTHU MNPOTEKAaHUs] XMMHMYECKHUX IIPOLECCOB, pOJIb KaTaiusza AJs
XUMHUYECKON TEXHOJIOTHH.

2. B pesyabrare H3y4YeHHsl JMCHUIUIMHBI oO0y4yalummiics 10 Mporpamme
OakajiaBpuaTa [0JIKeH:

Obaaoams crienyromumu obmienpodeccruonanbabiMu Kommnerennusmu (OI1K):

- CIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHbBI JUIs
NOHUMAaHUsI OKpY Karomero Mupa u sisieHuid mpuposi (OI1K-3);

- CIOCOOHOCTBIO OCYILLECTBIIATh TEXHOJOIMUECKUI MpOLIECC B COOTBETCTBUU C
pPErIaMeHTOM M MCIOJIb30BaTh TEXHUYECKHE CPEICTBA JJISl U3MEPEHUs OCHOBHBIX I1apaMETPOB
TEXHOJIOTUYECKOT0 TPoLiecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- CIIOCOOHOCTBIO IIPUMEHSTH COBPEMEHHBIE METO/BI UCCIICJOBaHMS
TEXHOJIOTHYECKHUX ITPOLECCOB M NMPUPOJHBIX CPEll, MCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBAa B
Hay4HO-HccieaoBarenbekoit padore (ITK-14).

3namo:

- OTJIMYUTEIbHBIE OCOOEHHOCTH B MIOBEIEHUHN PACTBOPOB AJIEKTPOJIUTOB, CBSI3aHHBIE
C IIPOXO0XKIEHUEM JIEKTPUUYECKOTO TOKA;

- TEOPHUIO rAJIbBAHUYECKUX SIBJICHUN;

- TEOpPUU KHUHETHKHU, IIyTH TEOPETUYECKOrO0 pacueTa CKOpPOCTEH XHMHYECKUX
peakuuil ¥ OrpaHUYECHUs B IPUMEHUMOCTH PaCYETHBIX METOJIOB;

- OCHOBBI TEOpUH (POTOXMMHUECKUX U MLENHbIX peakluid, OCOOEHHOCTH UX
CTaJIMMHOTO MPOTEKAHUS U YCIOBUS OCYIIECTBIICHUS;

- OCHOBHBIE YEpPThl TOMOT€HHOTO U T€TEPOTre€HHOr0 KaTaau3a, IPUYUHBI YCKOPEHUs
XUMHUYECKOT0 IIpoliecca B MPUCYTCTBUU KaTalu3aTopa.

Ymems:

- MPUMEHITh KOHAYKTOMETPUYECKHE M MOTEHLHUOMETPUYECKHE H3MEpPEeHMs s
orpezeNieHus] TepPMOJANHAMUYECKUX (PYHKINNA XUMHUECKUX PEaKIUi, KOHCTAHThI TUCCOLMALINY,
IIPOU3BENIEHUS PACTBOPUMOCTH, pH pacTBOpOB U T.1.

- MPUMEHSTh  TEOPETUYECKHME 3HAHHUA M DKCIIEPUMEHTAIbHbIE  METOMbI
UCCIIeIOBaHU (U3UYECKON XHMMHUHM AJI PELIeHHs BOIPOCOB, BO3HUKAIOUIMX MpPU HM3YYEHUHU
KMHETUKU XUMHUYECKUX PEaKIInii;

- IIPOBOAMTH aHAJIN3 U KPUTHYECKH OLIEHHWBATH IOJYYEHHBIE HKCIIEPUMEHTAIbHBIC
JTaHHbIe, 0000I1IaTh U JeaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX ONBITOB.

Bnaoemp:

- KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXUMUYECKUX METOJ0B HCCIECJOBAHMS UL
OIpeAEIEHUs] TEPMOJANHAMUYECKUX XapPAKTEPUCTUK IEKTPOJINTOB U XUMUUECKHUX PEAKIIMM;

- METOJIaMU  ONpEJeICHUsT TOpsAAKa M CKOPOCTH pPEaKIMH, YCTAaHOBIIECHUS
JUMUTHPYIOIIEN CTaINA U MEXAaHNW3Ma U3y4aeMO XUMUYECKON PEaKLINH;

- HABBIKAMHUCOCTABJICHUS TaJIbBAHWYECKUX DJIEMEHTOB IS LENEeH OIpeaeacHus
TEPMOJMHAMHYECKHUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEYEMOMN PEAKIIVH;

- 3HAHUSAMHU OCHOBHBIX 3aKOHOB XHMHYECKONW KHHETHKH, BIUSHUS Ppa3IMYHbIX
(bakTopoB (TEeMMepaTypsl, JaBJICHUS, KaTaau3aTopa) Ha CKOPOCTh XUMHYECKOW peaKITuu.

3 Kpartkoe cofep:kaHue JUCHUTIIHHBI

PacTtBopsbl 3sekTposinToB. Onekrtpocratudeckas Tteopus JlebGas-Xiokkens. Pacuer
AKTUBHOCTH U CPEJHHX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CUIIBHBIX 3JICKTPOJIUTOB B
pa30aBICHHBIX U KOHLIEHTPUPOBAaHHBIX PAacCTBOPOB M PACTBOpPaX YMEPEHHOH KOHLIEHTPALUH.
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VYnenbHas U MoJisipHas 3JIEKTPUYECKHE MPOBOAUMOCTH. CKOPOCTh JBMKEHUS M IOJBHUKHOCTH
NOHOB. [IpenenpHple MOJSIPHBIE 3JIEKTPONPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHMOIO JIBHKCHHS
noHoB Konbpayma. [IpuMeHeHre U3MEPEHUH 2IIEKTPUYECKON IIPOBOJAUMOCTH IS OIPEIEICHUS
CTENEHU U KOHCTAHThI AUCCOLUAIIMH CI1a0BIX 3IEKTPOIUTOB.

JJIeKTpoXuMH4YecKkne cucremMbl (memu). Bo3HUKHOBEHME CKauka I[OTEHIMANa

Harpanmie pasjaena npoBogHukoB Il llpoma.  J[BOMHOW — AIEKTPUYECKHUH  CJIOM.
ONEKTPOABMKYIAass  CUjla  TaJIbBAaHUYECKOTO  BJIEMEHTA,  JJEKTPOAHBIM  MOTEHIIHAIL
TepMmoaunamuueckass ~ TeOpHusl ~ ralbBaHMYECKUX  SIBICHUN,  ypaBHeHue  HepHcra.

DOnekTpoxumudeckas (GopmMa OCHOBHOTO ypaBHEHUS TEPMOAWHAMHKH, TEMIIEPATypPHBII
koadumment DJIC. Dnexkrpoast | wullpoma, razoBble M OKHCIUTEILHO-BOCCTAHOBHUTEIIBHBIC
ANEKTPOJIbl. THUIIBI TAIbBAHUYECKUX AJIEMEHTOB: XUMUUECKHUE, KOHIIECHTPAIMOHHBIE, C IEPEHOCOM
u 6e3 nepeHoca. XMMHUYECKHE UCTOYHUKU TOKA, TOTUIUBHBIC 3JIEMEHTHI.

XuMmuuyeckass KuHeTHKA. CKOpPOCTh XUMHUYECKOM pEaKIUU, KOHCTAHTa CKOPOCTH,
MOPSIZIOK U MOJIEKYJSIPHOCTh peakiuu. KuHetnka HeoOpaTUMbIX peakuuid 1-ro, 2-ro, 3-ro u
HYJIEBOTO TOPSAAKOB. JuddepeHnnanbHble U WHTETPATBHBIE METOIBI OINMPEICICHHS TOPSAKa
peakiuu. CrnoxHble peakiuu. [IpUHIMI HE3aBUCHUMOIO MPOTEKAHUS SJIEMEHTAPHBIX PEaKIIUi.
OOparumble, TMapauiebHbIE W TOCJEAOBAaTENIbHBIE peakuuu 1-ro mnopsnka. BrusiHue
TEMIEpaTypbl Ha CKOPOCTh peakuuu, NpudamkeHHoe mnpasBmwio Baut-I'odda. VYpaBuenue
Appennyca, muddepeHIMabHas W WHTETPaTbHBIE (OPMBI YpaBHEHHS. DKCIIOHCHIMAIbHAS
dbopma ypaBHeHUsT AppeHuyca. JHEprusl akTUBALIUU U MPEAIKCIIOHEHIIUAIBHBIA MHOXKHUTEb.

Teopuu XUMHUYECKOW KMHETUKU: TEOPUSI aKTHUBHBIX COYJIAPEHUN U TEOPUs TIEPEXOTHOTO
cocrossHust TIIC (akTUBUPOBAaHHOTO KOMIUIEKCA). OHTANbIHMs M OSHTPOIUS AKTHUBAIIUU.
DOTOXUMHUYECKUE peaKIuu. XUMUIeckue u (HoTopu3mdeckne CTaJuu, BTOPUYHBIC MPOIECCHI.
Kunerunka doroxumuueckux peaxkiuil. CeHCHOMIU3HpPOBAaHHBIE (POTOXMMUYECKUE PEaKIUU.
[lenHble peaknuy, MEXaHU3MBI 3apOXKICHUS, Pa3BUTHSA U oOphIBa menu. Hepa3BeTBICHHBIE U
pa3BeTBICHHBIC IIEMHBIE pEaKIUU. BeposTHOCTHAs Teopusi Pa3BETBICHHBIX PEAKIIUU.
[IpenenbHbIe SIBICHUS B IIEMTHBIX PEAKIUAX, HIDKHUN 1 BEPXHUN TIPEIeIbl BOCIUIAMEHEHHS.

Karamm3. T'oMoreHHelii u rereporeHHblii kaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIMTUYECKUX peakiui. BnusHue katanu3aropa Ha TEPMOJAMHAMHUYECKHE M KUHETHYECKHE
napameTpbl peakiuu. CelIeKTUBHOCTh KaTallu3aTopa, KaTaJuTUYeCKas aKTUBHOCTh. | OMOT€HHBIN
katanu3. CIUTHBIN W pa3/iebHbI MEXaHU3Mbl KATATUTHYECKOTO JEHCTBUS. DHEPreTUUYECKUE
qUarpaMMmbl  B3aUMOJEWMCTBHSI peareHToB ¢ KaTanuzatropoM. OOmmii u crneuuduueckuit
KHCJIOTHO-OCHOBHOM KaTaJln3. Karanuz KOMILIEKCAMHU MEPEXOTHBIX METAJUIOB.
depMEeHTaTUBHBIN KaTanu3. l'ereporeHHbIl kaTanu3. THUMbl T€TEpOTreHHBIX KaTalu3aTOPOB.
3aKoH JeHCTBYIONUX MOBEpXHOCTEH. KHEeTHKa reTeporeHHbIX peakini.

4 O0beM yueOHOi T CUMIIMHBI

4.1 Ounas dopma

B 3aueTHBIX B akanem.
Bunbt yueOHO paboThI e TUHHIIAX qacax
O0mas TpyA0eMKOCTh TUCIHUIIJIMHBI M0 YYeOHOMY TJIAHY 6,0 216
KonraktHas pa6ora(KP): 2,67 96,4
Jlexruu (JIek) 0,89 32
[Tpaktuaeckue 3arstus (I13) 0,89 32
JlaboparopHsbie 3ansTus (J1ad) 0,89 32
CamocrositesnbHas padora (CP) 2,33 84
Bua koHTpoOJs: 3aueT/IK3aMeH 1,0 IK3aMeH
(35,6)
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B 3aueTHbIx B actponom.
Bunpr yue6HOM paboThI eMHUTIAX yacax
O01mas Tpy10eMKOCTh M CHUILIHHBI 110 Y4e0HOMY ILUIaHy 6,0 162
Konrakthas pa6ora (KP): 2,67 72,3
Jlexmm (Jlek) 0,89 24
[TpakTaeckue 3anrstus (I13) 0,89 24
JlaGopaTtopHsbie 3ansatus (J1ab) 0,89 24
CamocrositesibHas padora (CP) 2,33 63
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas popma
B 3aueTHbBIX B akanmem.
Bunbt yueOHOM pabOThI eUHHULIAX yacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 6,0 216
KonraktHas padora(KP): 0,62 224
Jlexmum (Jlek) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
JlaGopaTtopHsbie 3ansatus (J1ab) 0,17 6
CamocrositesibHas padora (CP) 514 185
Bua koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8.6)
B 3aueTHbIX B actponom.
Buast yueGHO# paboThI EIMHULIAX Jacax
O01as Tpya10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 6,0 162
KonTaktHas padora (KP): 0,62 16,8
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
Jlaboparopusbie 3ansTus (J1ad) 0,17 45
CamocrositeanHas pa6ora (CP) 5,14 138,75
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEeH
(6,45)

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI

«XUMHYeCKAs KHHETHKA OCHOBHBIX MPOIECCOB ¢ UCINOJIb30BAHUEM NMPUPOTHBIX

pecypcoB» (b1.B./1IB.01.02)

1 Heab aucHUnmIMHbI — OBJAJAECTh 3HAHUSAMH 00 OCHOBHBIX KHHETHYECKHX
3aKOHOMEPHOCTAX MPOTEKaHUsI XUMHUYECKHUX TIPOLECCOB, NYTSIX BBISIBICHUS METOJIOB,
MO3BOJISIONINX YCTAHABIUBATH MPUPOTY CKOPOCTh-OMPEACIAIONICH CTaJ N U JEJaTh BBIBOJBI O
BO3MOKHOM MEXaHU3M€ PEaKlMK, IOHUMATh POJIb KaTallu3a JJisi XUMUYECKON TEXHOJIOTUH.

2 B pe3syabrare wu3y4YeHHs MCHUILUIMHBbI O0ydawuuiics M0 mporpamMme
0akajaBpuaTa q0JIKEH:

Obnadams cnenyronumu oodmenpodeccnoHanbHbiMA KomneTeHIusaMu (OI1K):

- CIIOCOOHOCTBIO HUCIONB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI s
MIOHUMAaHHMSI OKPYKAIOIIero Mupa u siyieHuit npuposi (OI1K-3);

- CIIOCOOHOCTBIO OCYHIECTBIISATh TEXHOJOTUYECKUI MPOILECC B COOTBETCTBUU C
pErjlaMeHTOM M MCHOJIb30BaTh TEXHUYECKHE CPEACTBA Il U3MEPEHHsI OCHOBHBIX MapaMeTpOB
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TEXHOJIOTUIECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO MIPUMEHSATH COBPEMEHHBIE METO/IbI HCCIIE0BaHUS
TEXHOJIOTMYECKHUX IIPOLIECCOB M MPUPOJIHBIX CPEl, MCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBAa B
Hay4YHO-HCCIIea0BaTebekoi padote (ITK-14).

3uams:

- OCHOBHbBIE KUHETUYECKNE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUUECKUX PEaAKIIUi;

- TEOPUM XHWMHYECKOW KHUHETUKH, IYyTH TEOPETHYECKOTO pacuera CKOpPOCTeH
XUMUYECKHUX PEaKUUi U OTPAaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOOB;

- OCHOBBI TEOPHH (OTOXMMHYECKHX M ILEMHBIX PEaKUui, peakuuil B pacTBOpax.
O0COOEHHOCTH MX CTaJIMHHOIO MPOTEKAHUS U YCIOBUS OCYILECTBICHUS;

- OCHOBHBIE€ Y€PThl TOMOT€HHOT'O U T€TEPOre€HHOr0 KaTaln3a, IPUYMHbBI YCKOPEHUS
XUMHUYECKOTO Mpoliecca B IPUCYTCTBUM KaTalIU3aTopa.

Ymems:

- INPUMEHSTh  TEOPETUYECKHME  3HAHUA U JKCIEPUMEHTAIbHBIE  METOMbI
UCCIIEIOBAaHMUST (PU3UYECKON XMMHUHM ISl PEIICHHS BOIPOCOB, BO3HUKAIOUIMX MPH H3YYCHUU
KMHETUKU XUMUYECKUX PEaKIUil;

- HaXOJUTh CKOPOCTh U YCTAHABJIMBATh MOPSII0K XMMUUYECKOM peakluu;

- MIPOBOAUTH AHAJIN3 U KPUTHUYECKHU OLIEHHWBAThH MOJTYYEHHbIE IKCIIEPUMEHTAIbHBIE
JaHHbIe, 0000IIATh U JeNIaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBENEHHBIX OIBITOB.

Braoemy:

- 3HAHHUSAMHU OCHOBHBIX 3aKOHOB XMMHMUYECKON KHHETHUKH, BIMSHHUS pa3IMYHbIX
bakTopoB (TEeMIepaTypsl, AaBIEHUS, KaTAIU3aTOPa) HA CKOPOCTh XUMUYECKON PEaKITHH.

- KOMIUJIEKCOM METOJIOB OIPEAEICHUS MOPsiIKa U CKOPOCTH PEaKIUH;

- [IO/IXO0JIaMU I YCTAHOBJIEHUS TUMHUTHUPYIOIIEN CTaIUN U MEXaHU3Ma U3y4yaeMon
XUMHUYECKOW PEaKIUU.

3 Kpartkoe cofep:kaHue M CHUIIINHBI

Xumuyeckasi KuHeTuKa. CKOpPOCTh XUMHUYECKOW pEaKIMM, KOHCTaHTa CKOPOCTH,
HOPSIOK U MOJIEKYJISIPHOCTh peakuuu. KuHernka HeoOpaTUMbIX peakuui 1-ro, 2-ro, 3-ro u
HYyJIeBOTO TopsAAKoB. JuddepeHunanbHble U HWHTErpalbHbIE METOJbl OIpeNeiIeHUs] MOopsAaKa
peakuuu. Crnoxssle peakiuu. [IpuHIMI HE3aBUCHMMOIO MPOTEKAHMS JJIEMEHTAPHBIX PEaKIIHM.
OOpatumble, mnapaieIbHble U IOCIENOBaTeNbHbIE peakiuuu 1-ro mnopsiaka. [lpuHnmn
JTUMUTHPYIOIIEN CTaANM MOCIE0BATEIbHON XUMUYECKON peakinu. MeTo/| KBa3uCTallMOHapHBIX
KOHIEHTpalui, o0nacTe MpUMEeHeHUs. BiusHue TeMmmeparypbl Ha CKOpPOCTb peakluHu,
npubnmkenHoe mnpaswio Banr-I'opda. VYpaBHenue Appenuyca, auddepeHuuanbHas u
MHTETpalIbHbIE (OPMBI YpaBHEHHUs. DKCIIOHEHIIMANbHAs (popma ypaBHEHUs] AppeHunyca. DHeprust
AKTHBALMU U TIPEIAKCIOHECHIIMAIbHBIA MHOXKHUTEb.

Teopun XUMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYJApEHUN U TEOpHs MEPEXOJHOrO
cocrosnusi TIIC (akTuBHpoBaHHOro KoMmIuiekca). OcHoBHble monoxeHus TAC, mexaHU3M
aKTHBaIMu MoOJieKys. KoHCTaHTa CKOpOCTH OMMOJIEKYISpHOW peakiuu. DPU3NUeCKHil CMBICI
MPEAIKCIOHEHIIMATBHOTO MHOXHTENS M JHEPrud aKTUBALMM B paMKaX TEOPUM AKTUBHBIX
coynapenuii. Crepudeckuii paxTop, HEOOXOIUMOCTH €r0 BBEJICHNUS B KHHETHYECKOE YpaBHECHUE
peakuuu. JlocToMHCTBA W HENOCTAaTKM TEOPUM AKTHBHBIX COyJapeHHi. MexaHusm
MOHOMOJIEKYJISIpHbIX Ta3oBbiX peaknuii B pamkax TAC. Cxema Jlunnemana. Teopus
nepexonHoro cocrosHus (aktuBupoBaHHOro Komruiekca)(TTIC wumm  TAK). OcHoBHbIE
nonoxkenus TIIC, kuHeTndeckas cxema peakuu. AKTUBHUPOBAHHBIA KOMILUIEKC M €ro CBOWCTBA.
[ToBepxHOCTH mOTEHIMATLHON »Hepruu. KoopaunHara peakuuu, npoduib IMYyTH pPEaKIUH,
SHEprus aKTUBAaLUU. OHTaIBIUA U SHTPOMHUS aKTUBAIUU. HcTtonkoBanue
IPEIPKCIIOHEHIINAIBHOTO MHOXKHTENS U CTEPUUECKOro (hakTopa B paMKax TEOPUHU MEPEXOTHOTO
COCTOSTHUS. JJOCTOMHCTBA U HEJJOCTATKU TEOPHUH.

@DOTOXMMHYECKHE pEeaKIMU. XHUMHUYecKHe W (OTOPHU3UYECKUE CTaIuH, BTOPHUYHBIC
npouecchl. Kunernka ¢oroxumuueckux peakuuidl. CeHCHUOMIM3UPOBaHHBIE (POTOXHMUYECKUE
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peakiuu. llemHble peakiuu, MEXaHU3MBI 3apOXKICHHS, pPAa3BUTHUS UM OOpbIBa  IICTIH.
Hepa3sBeTBiieHHbIE U pa3BETBICHHBIE LIEMHbIE PEAKINN. BEpOsITHOCTHAS TEOPHs pa3BETBICHHBIX
peakumii. IlpenenbHble SBICHHS B LENHBIX pEAKLUAX, HWKHUA W BEPXHUM IpeEIebl
BocruiaMeHeHus. . OCOOEHHOCTH MPOTEKaHUs XUMUYECKUX peakiuii B pacTBopax. Kietounblit
s dext. Kunernueckas cxema npoTekaHusi OMMOJIEKYIISIpHON peakuuu B pactBope. [Ipenensabie
cllyyau TpoTekaHus peakuuu. beictpeie  (quddy3nOHHO-KOHTPOIUPYEMbIE)  pEaKIlUH,
i y3MOHHBIA TIpelel KOHCTAHTHI CKOPOCTH peakuuu. YpaBHeHHe bpeHcrema-breppyma.
Kunetnka MOHHBIX peakuuii B pacTBopax. BiMsHue HOHHOM CHIIBI pacTBOpa Ha CKOPOCThb
peakiuii ¢ ydactTueM HOHOB. MakpokuHeTuka. Poib mud¢dy3uun B KHHETHKE TeTEPOTCHHBIX
peakiuii. Paznuunple pexXuMbl TPOTEKAaHUs peakuil (BHEIIHAS KUHETUYeCKask 001acTh; 001acTu
BHEIITHEW U BHyTpeHHel nuddy3un).

Karamm3. ['omoreHHelii u rereporeHHbld KaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakiui. BiusHue katanuzaropa Ha TEPMOJAMHAMUYECKHE M KUHETHYECKHE
napameTpbl peakiuy. CelIeKTUBHOCTh KaTallIu3aTopa, KaTaJuTUYEeCKas aKTUBHOCTh. | OMOT€HHBIN
katanu3. CIUTHBIM W pa3/ieNbHbI MEXaHU3Mbl KATATUTUYECKOTO JEUCTBHS. DHEPreTHUYECKUE
qUarpaMMbl  B3aUMOJCWMCTBHSI peareHToB ¢ KaTanuzaropoM. OOmmii u cneuuduueckuit
KMCJIOTHO-OCHOBHOM KaTaJIn3. Karanus KOMILIEKCAaMHU MEPEXOAHBIX METAJUIOB.
depMeHTaTUBHBINA KaTanu3. l'ereporeHHbll KaTanu3. THUNbl T€TEpOTreHHBIX KaTaJIu3aTOPOB.
3aKoH JACUCTBYIOMIMX MOBEepXHOCTEH. KiHeTnka reTeporeHHbIx peakiuid. Teopuu kataiusa.

4 O0beM yueOHOil 11 CUMNIMHBI

4.1 Ounas dopma

B 3aueTHBIX B akagem.
Bunasr yue6HOM paboThI eIMHULIAX qacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 6,0 216
KonrakTHas padora (KP): 2,67 96,4
Jlexruu (JIek) 0,89 32
[Tpaktiueckue 3anstus (I13) 0,89 32
Jlaboparopusbie 3ansTus (J1ad) 0,89 32
CamocrositenbHas padora (CP) 2,33 84
Buja konTpoJsi: 3aueT/3K3aMeH 1,0 IK3aMeH
(35,6)
B 3auetHbIX B actponom.
Buast yueOHO# paboThI EIMHULIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 6,0 162
KonrakTHas pa6ora (KP): 2,67 72,3
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3arstus (I13) 0,89 24
JlaGopatopubie 3ansaTus (J1ab) 0,89 24
CamocrositeanHas pa6ora (CP) 2,33 63
Buja konTpoJsi: 3auetr/3IK3aMeH 1,0 IK3aMeH
(26,7)
4.2 3aounas popma
B 3aueTHbIX B akanmem.
Bunbt yueOHO paboThI e TUHHIIAX qacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 6,0 216
KonraktHas pa6ora(KP): 0,62 22,4
Jlexmn (Jlek) 0,22 8
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IIpooonsicenue mabauyvl

B 3auerHbIX B actponom.
BI/II[BI y‘-IC6HOI>i paGOTbI €IUHHUIaX gyacax
[Tpaxtuueckue 3ansatus (I113) 0,22 8
Jlaboparopusbie 3ansTus (J1ab) 0,17 6
CamocrositesibHas padora (CP) 514 185
Bujx koHTpoJs: 3aUeT/IK3aMeH 0,24 IK3aMeH
(8,6)
B 3auerHbIX B actponom.
BI/II[BI y‘-IC6HOI>i pa6OTH eIUHHUIaX yacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IIAHY 6,0 162
KonraktHas pa6ora (KP): 0,62 16,8
Jlexruu (JIek) 0,22 6
[Tpaktnueckue 3anstus (I13) 0,22 6
JlabopaTtopusbie 3ansatus (J1ab) 0,17 4,5
CamocrositeanHas pa6ora (CP) 5,14 138,75
Bua xoHTpoJIA: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTanus padoyeil NPOrpaMMspl AU CHHUILIMHBI
"UHCcTpyMeHTAJNbHbIE METObI XUMHUYECKOI0 AHAJIN32 B OXPaHe OKPYKAKLIel cpelbl U
PallMOHAJILHOM MCI0JIb30BaHNU NPUPOAHbIX pecypcoB" (B1.B.J1B.02.01)

1 Heap (MCHUIUIMHBI - TPUOOpETEHHE 00YYAIOIMMKCS 3HAHUN 110 OCHOBHBIM IpyTIIamMm
METOJIOB XMMHUYECKOTO aHaliu3a, Haubojee MIMPOKO MPUMEHSEMBIX B IMPOMBIIUIEHHOCTH U
UCCIIEI0BATEIbCKON paboTe, a TakKe KOMIETEHIUI, HEOOXOIUMBIX XMMUKaM-TEXHOJIOTaM BCeX
CHEIMAIbHOCTEH JUIsl pellIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaIH3a.

2 B pe3yabtare u3y4YeHHus] JUCHUIVIMHBI O0y4YalOIIMiicss 1O MporpamMme
0akajlaBpuaTa 10JIKeH:

Ob6nadams cnepyromuMu npodeccruoHanbHbIMUA KomnereHusiMu (11K):

- CIIOCOOHOCTBIO MPUMEHSITh COBPEMEHHBIE METOJbl HCCIIECIOBAHMSI TEXHOJOTHYECKHUX
IIPOLIECCOB M TPUPOAHBIX CpEN, MHCIOJIb30BaTh KOMIBIOTEPHBIE CpPEACTBA B HAy4yHO-
uccienosarenabckoit padore (I1K-14);

- CIIOCOOHOCTBIO IUIAHMPOBATH OIKCIEPUMEHTAJbHbIE HCCIEIOBAHUSA, MOJIYyYarTh,
00pabaThIBaTh U aHATU3UPOBATH MONTy4deHHBIC pe3yinbraThl ([TK-15).

3nams.

- TeopeThyeckrue 0CHOBbI MeTOJI0B UMXA;
nporecchl HOpMUPOBAHUS aHATUTHYECKOTO CUTHAJA B pa3nudyHbix UMXA;

- paccMOTpeHHEe IPUHLIUIIOB U3MEPEHU B CTAaHIAPTHBIX MPUOOpPAX;
ocHoBbI MeTposiorun UM XA B cootBetrcTBUM ¢ pekomenaanusmu MHOITAK.

Ymemo:

- TPUMEHATh NPUOOPETEHHBIE TEOPETUYECKHE 3HAHMS U MPAKTHUYECKHE HAaBBIKU B
npohecCuOHANBEHOM NeATENIbHOCTH JUIsl pEIIeHHUs] KOHKPETHBIX XUMUKO-aHAJIMTUYECKUX 33]1aY;

Bnaodemy:

- Merononorued MMXA, mMpPOKO HCHOJIB3YEMBIX B COBPEMEHHOM aHAaIUTUYECKON
NPaKTUKE;

- CUCTEMOM BbIOOpA METO/1a KaYE€CTBEHHOTO U KOJIMYECTBEHHOT0 XMMHUECKOI0 aHAIIN3a;

- OLICHKOM BO3MOYXKHOCTEN METO/1a aHAIN3a;

- OCHOBHBIMHU CIIOCOOAMH METPOJOTUUYECKONW 0OpabOTKU pe3yIbTaTOB KOJIMYECTBEHHOTO
XUMHYECKOI0 aHAJIN3A.
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3 Kpatkoe coaep:kaHue TUCHUTLTAHBI

O6mas xapaktepuctuka UMXA. OCHOBHBICE MCTOYHHKU IMOTPEUTHOCTEH pPe3yabTaTOB
aHanmu3a U crnocoObl ux oreHku. OneHKa npeaenaa OOHapYKEHHUS ¢ UCHOIb30BaHUEM (OPMYITBI
Kaiizepa u crangapTHOro OTKJIOHEHHSI MUHUMAJIBHOTO JieTekTupyemoro curtaia no MIOTTAK.
JIuneiHbIi Auana3oH onpeaensieMplx KoHUeHTpauuil. CtannapTHble 00pa3sl cocTaBa. OCHOBHbBIE
AQHAIUTUKOMETPOJIOTHYECKUE XapaKTePUCTUKHA METOJIOB U PE3yJbTAaTOB aHAIM3a, CIIOCOOBI MX
OIICHKHU: TpeAesl OOHapyXeHUs, KOIPQPUIUMEHT YyBCTBHUTEIHHOCTH, TPAHMIIBI JHAAINA30HOB
ONpEeNIENAEMbIX COIEpKAHUM, CETEKTUBHOCTb, IPELIM3NOHHOCTD, TPABUIIbHOCTh, IKCIIPECCHOCTD.
Metoaasl mpo60oTOopa, pa3ieneHuss 1 KOHICHTPUPOBAHUS BEILIECTB.

Metononorus UMXA. Tlpuembl KOJIMYECTBEHHBIX U3MEPEHUN (METO/ rpaaydpOBOYHON
3aBHCUMOCTH,. BHEIIHErO0 M BHYTPEHHEro CTaHAapTa, METoJA J00aBOK). AHAIUTHUYECKHE U
METPOJIOTHUECKHUE XapaKTEPUCTUKU Pa3IMYHbIX HHCTPYMEHTAJIbHBIX MeToa0B. [loHsTHE 00
aTTecToBaHHOW Metoauke. IIpoGnemsl BpiOOpa merona aHanmuza. OOOOLICHHBIE CBEICHHUS O
['OCT P UCO 5725 (2002).

OOmiass  xapakTEepUCTHKAa  CIEKTPaJIbHBIX  METOAOB  aHanu3a. Kiaccudukarus
CHEKTpaJIbHBIX METO/J0B aHanu3a. [lomydyeHune XuUMUKO-aHATUTHYECKOW HHOpMAMKM TpU
B3aMMOJIEHCTBUM 3JIEKTPOMAarHUTHOI'O M3JIyYE€HUS C BEIIECTBOM. ATOMHAs M MOJIEKYJspHas
cnekTpockonus. AGCOpOIMOHHBIE U SMUCCHOHHBIE METO/IbI aHAIH3A.

ATOMHO-?MHCCUOHHBIM CIIEKTpalbHBIA aHanu3. TeopeTuyeckue OCHOBBI ATOMHO-
SMUCCHOHHOTO CHEKTpajJbHOro aHanu3a. McrouHuku BO30YXKIEHHs creKTpoB. KauecTBeHnHas
XapaKTEepUCTHKA AHAJIUTHUYECKOrOo CUrHajia. VHTEHCHMBHOCTh CHEKTPajbHBIX JIMHUN Kak Mepa
collepkaHusi deMeHTa B mnpoOe. DakTophl, BIUSIONME HAa HHTEHCHBHOCTH CIEKTPAIbHBIX
muaAd.  CHeKkTpaibHble TPUOOPHI M CIOCOOBI  PErHCTPallié  CIEKTpa. pacmupoBKa
SMUCCHOHHBIX CIIEKTPOB U UJICHTU(PUKAIMS HIEMEHTOB MO UX CHEKTPaM. ATOMHO-3MHCCUOHHBIN
aHAJI3 C MHIYKTHUBHO CBSI3aHHOM I1a3moil. KonmyecTBeHHBIN aHanu3. ATOMHO-3MHCCUOHHAS
dboromeTpus muameHu. ['a30Bbie MIaMeHa Kak BHJIbI HU3KOTEMIIEpaTypHO mia3Mbl. biok-cxema
rmIaMeHHOTo (oToMeTpa. BO3MOKHOCTH METO/Ia U €ro OTpaHuYEHUsI. AHUOHHBIM U KaTHOHHBIN
s dektsl. O01acTi MPUMEHEHUS.

ATomHO-abcopOunoHHast  crekrpomerpusi. OOmas  XapakTepucTUKa MeTojla |
AHAIUTUYECKOTO curHaina. [lornormienne aMeKTpOMarHuTHOTO U3JIy4eHUs CBOOOIHBIMU aTOMaMHU.
brok-cxema mpubopa. VMcTtounuku mMoHOXpoMartuueckoro uziydeHus. CrnocoObl aTOMH3AIUU
npoObl. CpaBHEHHE aHATUTHUYECKUX XapaKTEPUCTHUK METOIOB aTOMHOM aOcopOuuu ¥ aTOMHOM
AMHUCCHH.

AHanmMTHYEeCKasi MOJEKYJSIpHAsl CIEKTPOCKomus. MeToAbl ONTHYECKOW MOJEKYISIpPHOU
CHEKTPOCKOMUHU. XapaKTEepUCTUKa aHAIUTUYECKOro curHaina. [lormomeHue 31eKTpoMarHiTHOTO
W3IIy4eHHUS] MOJIEKYJIaMH. DJIEKTPOHHBIE MEPEXOJbl U CHEKTPhl MOTJIOLIEHUS MOJIEKYJ. 3aKOH
Bbyrepa-Jlam6epra-bepa. Monspusiii koadduiment noriomenus. CeKTpoPpoTOMETPUIECKUN 1
dboromeTpuueckuit ananu3. ONTUMU3ALKS YCIOBUMA aHATMTHYECKUX onpeneneHuii. OTKIOHEHUs
oT 3akoHa byrepa-JlamOepra-bepa. Anmaparypa ist cieKTpo- U (POTOMETPHUIECKUX U3MEPECHHIM.
TouHOCTh pe3ynbTaTOB (oTOMEeTpuuecKux omnpeneneHuil. Juddepennuansuas goromeTpus.
MeTtob! ciekTpo(pOTOMETPHUECKOTO TUTPOBAHUSI.

Onyopumerpudeckuit aHanus. [Ipupoma aHanMTUYECKOTO cHUrHama (hIyopecueHlIud U
dbochopecuenuu. KBaHTOBBII W DJHEpreTUYECKUU BBIXOABL. DakTOphl, BIUAIONIHE Ha
WHTEHCUBHOCTh  (QuiyopecleHIuu. TemmepaTypHOe ¥ KOHIIGHTPAIIMOHHOE  TYIICHHE
biyopecueHIIMN. 3epKanbHas CUMMETPHS CIHEKTPOB IMOTJIOLIEHUS M MCIyCKaHUs (IIPaBHIIO
Jlemmna). 3akoH BaBunoBa. Cxema ¢uryopuMeTpruecKux u3MepeHuil. BriObop mepBUYHOTO U
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoyHasi 3aBUCUMOCTb U KOJIMYECTBEHHBIN aHAIIU3.

TypObunumerpuueckuii U HedemoMeTpudeckuii MeToAbl aHanmu3a. PaccesHue cBeTa
JIUCTEPCHBIMU  cucTeMaMHu. CBSI3b  ONTHYECKON IUIOTHOCTA JUCIEPCHOM CHUCTEMBI C
KOHIIEHTpaluei onpenensemoro Beuectsa. Koadoumnuent myrnoctu cuctemsl. TeopeTnueckue
OCHOBBI TypOuguMeTpuu U Hedenomerpuu. YpapHenue Pasnes. CpaBHUTENbHAS XapaKTEPUCTHKA
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AQHAJTUTHYECKUX CUTHAJIOB B TypOuauMmerpuu u Hederomerpun. TpeOoBaHUs, IpeabsIBIsSEMbIC K
MCIIOJIb3YEMBIM aHAIUTUYECKUM PEAKIIHSM.

OO0mmas XxapakTepucTHKa SJICKTPOXMMHUYECKUX METOJOB aHAllM3a W WX Kiaccuukarms.
Knaccugukanus 31eKTpoJoB B 3NMEKTPOXMMMUYECKMX MeTojax aHanusa. llomspusyemble u
HEINOJIPU3yEeMbIE JJIEKTpOAbl. MCIonb3yeMbple XMMHUYECKUE U DJIEKTPOXMMHYECKUE DPEAKLUH,
TpeOOBaHUS, IPEIBSABIIIEMbIC K 3TUM peaknusaM. Bo3zmoxnoctn 9XMA.

Konnykromerpuss W KOHJYKTOMETpUuYeckoe TuTpoBaHue. OOmas XapaKTepHCcTHKa
METOJa. AHAINTUYECKUH CUTHAI B  KOHIYKTOMETPUM. YJeibHas M OKBHBAJICHTHAas
3JIEKTPOIIPOBOJAHOCTE  PACTBOPOB  BJIEKTPOJIUTOB. [TonerxkHOCT,  MOHOB.  IlpsaAmas
KOHIYKTOMETpUS M KOHIYKTOMETpHUYecKoe TuTpoBaHue. Kpusble tutpoBanus. Dakropsl,
BIMSIOUIME HA BUJ KpUBBIX TUTpoBaHus. IIpuHUMIManbHAs cXeMma YCTAHOBKU  JUIS
KOHIYKTOMETPUYECKUX HM3MEPEHUHN, MCIOIb3yEMbIE DJIIEKTpOAbl. Bo3MOXHOCTHM MeToxa.
IIpumepsl onpenenenuii. Beicoko4acToTHOE TUTpOBaHKUE. BO3MOKHOCTH MeTOAA.

[ToreHnMOMETPUSA M NOTEHUUOMETPUYECKOE TUTpOBaHME. MHIMKATOpHBIE IEKTPOABI U
ANEKTPOAbl cpaBHeHUs. [loTeHIMan »JeKTpoja Kak aHaJIUTUYECKUud cur”aia. HMoHomerpus.
JlonHaHoBckuit u  auddy3uoHHbI noreHnMansl.  Knaccupukanus — HMOHOCEIEKTHBHBIX
ANEKTPOI0B. Y paBHeHrne Huxonbckoro-OiizeHMana. MeToibl KOJTUYECTBEHHBIX OMpPEACICHUN U
ycnoBus ux npumenenus. Ilpsamas norenunomerpus (pH-merpus, nonometpus). BosmoxHocTH
metona. Meroel TuTpoBaHus. OOpabOTKa KPUBBIX MOTEHIIMOMETPUIECKOTO TUTPOBAHHSL.

Bonberamnepomerpuueckue meroabl aHanuza. Knaccuueckas nossporpadus. IMomspo-
rpamMMbl. MHTepriperanus noasporpaMM. OcCTaTOYHBIM M KOHIEHCATOPHBIM TOKH. YpaBHEHHE
nonsiporpaduueckoit  BonHbl  ['eiipoBckoro-MnbkoBuua.  [loTeHIManm  MOMYBOJNHBI  Kak
KaueCTBEHHasl ~ XapaKTEepUCTHKA  AHAJWTUYECKOro  CHUrHaia. Bpibop u  Ha3HaueHue
nosusporpaduueckoro ¢ona. IlpenenbHplii  nup@dy3MOHHBIH TOK Kak KOJMYECTBEHHAs
XapaKTepUCTHKAa AaHAJIUTUYECKOrO0 CUrHaja. AmnepomeTpuyeckoe TutpoBaHue. OOmas
XapakTepUCTHKa METOJa M aHAJIUTHUYECKOro CUrHaia. BpiGop ycioBuil aMmepomMeTpHuecKux
n3mepeHuil. [IpuHIunuanpHas cxeMa aMIepoMEeTPUYECKOro TUTPOBaHUsA. KpHuBble TUTPOBaHUSI.
[TprMeprl MPaKTUYECKOTO UCIIOJIB30BaHUS METO/A.

Kynonomerpuueckuit wmerton ananusza. Kiaccupukanus MeETOJOB KyJIOHOMETPHH.
KonuuecTBo naseKTpuyecTBa Kak aHaJIWTU4YecKui cur”Han. [Ipsmas KynoHomeTpus U
KYJIOHOMETPUYECKOE THUTpoBaHMe. Pacuer KonMuyecTBa JIJIEKTPUYECTBA, 3aTPA4eHHOIO Ha
ANIEKTPOXUMHUYECKYIO peakiuto. KymoHomeTpuueckoe TuTpoBaHue. Beibop Toka snekTponusa.
IIpuHnunuaneHasg cxema YCTAaHOBKHM JUISl KYJIOHOMETPHUYECKOro THUTpoBaHuA. IIpakrthueckoe
OpUMEHEHHE MeTo/a. DJEeKTporpaBUMeTpruecKuil aHanu3. OO0Imas XapakTepucTUKa MeTojaa U
AQHAJIMTUYECKOTO CUTHAJIA.

OOmast XxapakTepuUCTHKa XpoMaTorpapuueckux MeToloB. TeopeTHueckue OCHOBBI
XpomaTorpaduueckux MeTojoB. Xpomarorpamma. [lapamerpsl yaepxxuanus. KauectBennas u
KOJINYECTBEHHAs] XapaKTepUCTUKH AaHAJUTHUYECKOIO CHTHajla B KOJOHOYHOM Xpomarorpaduu.
OU3NKO-XUMHUYECKHE OCHOBBI Xpomarorpaguueckoro mnpouecca. Knaccudukanus MeTor0B
Xpomarorpauu MO arperaTHoMy COCTOSIHHIO (a3, M0 MeXaHHU3My pa3feleHHus U Crocoly
opopmienus mpouecca. CrTeneHb pasleleHus W KpuTepuid cenekTuBHOcTU. Kpurepuit
pasnenenus. OnTuMmMuzanus TPOLECCOB pasfeneHuss cmeceil BemiectB.  Koadduuument
pacnpeznenenusi. OcHOBHOe ypaBHeHUEe xpomartorpaduu. Csi3b (OpMBI BBIXOJHON KpUBOH C
U30TEPMOM  paclpelesieHus B KOJOHOYHOM Xpomarorpaduu. BeicoTa, sKkBHBajIeHTHas
TeopeTndeckoi Tapenke. Kuaernueckas Teopus xpomarorpaduu. YpaBaenune Ban-Jleemrepa.

["azoxkuakocTHas xpomatorpadus. O6mas xapakTepuctuka metoaa. [IpuHnunuanbHas
CXemMa ra3oBoro xpomarorpadga. YCTpoiCTBO U Ha3HaueHUe y3i10B Xxpomarorpada. TpeboBaHus,
IpeabaBIseMble K HEMOABMKHOW U MOJABMXKHOM (azam. Jlerekropsl. MeToabl uaeHTH(PUKALIUT
BEIIECTB B ra3oBoi xpomatorpaduu. neHTudukanus KOMIOHEHTOB pa3eiisieMbIX CMeceil C
MIOMOIIBIO JIOTApU(PMHUUECKUX HMHJIEKCOB yraepkuBaHus. CrnocoObl KOJMYECTBEHHOTO aHAIM3A.
[TprMepbl TpaKTUUECKOTO UCTIONB30BaHUS Ta30BOM XpoMaTorpapum.

128



XKunkoctHas xpomarorpadus. Knaccupukauss MeTo10B KUAKOCTHONH XpoMaTorpagum.
Ocob6ennoctn  BOXX. IlpunnunuanbpHas cXxema JKHJIKOCTHOTO xpomarorpada. Tumsr
nerektopoB B BOXX. Kunkocraoaacopounonnas BOXXX. HopmansHo-(ha3oBeit u obpaiieHo-
¢ba30BbIif BapuaHThl: COPOEHTHI, AMIOCHTHI, pa3jeiseMble BeulecTBa. Y paBHeHue Hokca. MeTo bl
uACHTHU(HUKAIIMY BEIIECTB M KoJWuecTBeHHOro aHanmu3za B BOXXX. [Ipumepsl mpakTuuecKoro
ucnionb3oBanus BDOXXX. PacnpenenurensHas OymaxHas xpomatorpadus. KauecTBeHHas u
KOJINYECTBEHHAs] XapaKTEPUCTUKU AaHAIUTUYECKOro curHaia. Ob6nmacte npumeHeHus. I enb-
xpomatorpadus. IlogBuxHas u HemoaBwkHas (a3pl. OOliee ypaBHEHHE, OIMUCHIBAIOIIEE
npoiiecc refp-xpomaTtorpadun. BosmoxHocTr renb-xpomarorpaduu. [IpuMepsl mpakTuyeckoro
ucnoip3oBanus. MonooOMenHas u unoHHas xpomatorpadus. TpebGoBanus, mpeabsBisieMble K
peakuusM HOHHOTO oOmeHa. OcobeHHOocTH HOHOOOMEHHOW xpomarorpaduu. KoncranTa
HoHHOTO oOMmeHa. M3otepmbl monHoro ob6mena. Katmonutsl um anuoHuThl. Kosdduuuent
cenexktuBHOCTH. MoHHas xpomarorpadus. biok-cxema monHoro xpomarorpada. Pazgensiomme
Y KOMIICHCAIIUOHHBIE KOJIOHKU. AHAIIUTUYECKHE BO3MOXKHOCTH METO/Ia.

ABTOMAaTHYECKMI W aBTOMAaTU3UPOBAHHBIA aHanmu3. [lpyrue MeToabl aHaIu3a.
JuckpetrHble aBTOMaTuueckue ananmuzaropsl. [IpuHimn neiictBus. HempepbiBHBIN MpOTOYHBIN
aHaM3 W TPOTOYHO-WHKEKIMOHHBIN aHanmm3. [loHsTne 00 aHanUTHYeCKOH Macc-
cnexktpoMeTpur. CyIIHOCTh METOAA. AHAIU3 OPTaHUYECKUX BEIECTB. DIIEMEHTHBIN aHAIN3.

4 O0beM yueOHOH THCHMIIINHBI

4.1 Ouynas ¢opma

. B 3auerHbIx B akaznem.
Bunel yue6HoI paboThI
eIMHHLAX Jacax
O0mas TPyA0eMKOCTh TUCIHHUIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlexumn (Jlek) 0,44 16
Jlaboparopusie 3ansitus (J1a0) 0,89 32
CamocrositeanHas pa6ora (CP) 1,67 59,8
Bua xouTposs: 3aueT / IK3amMeH 3a4eT ¢
OLICHKOH
o B 3auerHbIX B actponom.
Bunsl yueOHoI paboThl
eIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
Jlaboparopusbie 3austust (J1ab) 0,89 24
CamocrositesibHas padora (CP) 1,67 44 85
Bua xoHTpoOas: 3aueT / IK3aMeH 3a4eT ¢
OLICHKOM
4.2 3aounas ¢popma
Buist yueGHOR paboTs: B 3auetHbIX B akagem.
eIMHHIIAX Jacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
Jlabopartopusbie 3ausTus (J1ab) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Bua koHTpoOas: 3a4eT / IK3aMeH 3ayeT ¢
0,11 .
onenkoii(3,8)
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o B 3auerHbIX B actponom.
Bunsl yueOHol paboThI

eIMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 81

KonraktHas pa6ora (KP): 0,33 9,15
Jlexiuu (JIek) 0,11 3
Jlaboparopusbie 3austus (J1a0) 0,22 6
CamocrositesibHas padora (CP) 2,56 69

Bujx koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
0,11 OLIEHKOM
(2,85)

AHHoOTauus padoyeii nporpaMMsbl JMCHUTLIMHBI
«/lonoJHNTEbHbIE IVIABbI AHAJMTHYECKON XMMHUH B OXPaHe OKPY:KaIoleil cpeibl 1

PAIMOHAIBLHOM HCIOJIb30BAHUHU JHepreTuieckux pecypcon» (b1.B.JIB.02.02)

1 Heablo AMCHUIVIMHBI sBIseTCs (OPMUPOBAHME UETKUX NPEACTABICHUH O
NPaKTUYECKOM MCIOJIb30BAaHUN XUMHUYECKOTO 3HAHUS JJIi COBPEMEHHOTO XMMHUYECKOTO aHaIn3a
KaK Cpe/CcTBa NOJYYEHUs XMUMHUYECKOH HH(pOPMALMU, COBPEMEHHBIX IMOAXO0JaX K PEIICHHUIO
aKTyaJbHBIX 33J1a4 B aHAIHU3€ PA3IMYHBIX O0BEKTOB.

2 B pe3yabrare wu3ydYeHMs AUCHMILVIMHBI OOyvyawuuiics MmO Mmporpamme
0akajaBpuaTa JI0JI’KEH:

Ognadems caenyromumu npodeccruonanbHbiMu komnetenuusymu (I11K):

- CHOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJ/bl HCCIIECAOBAHUS TEXHOJIOTHYECKHX
IOPOLIECCOB M HIPUPOAHBIX CpENl, HCIHOJIb30BATH KOMIBIOTEPHBbIE CpEICTBA B HAy4yHO-
uccienoBareabekoit padore (I1K-14);

- CIIOCOOHOCTBIO IUIAHMPOBATH OIKCIEPUMEHTAJbHbIE HCCIEIOBAHUSA, MOJIYyYarTh,
00pabaThIBaTh U aHATU3UPOBATH MONTydeHHBIE pe3ynbraThl ([TK-15)

3namo :

- XMUMHKO-QaHAJUTUYECKYI0 CIEeUU(UKY KOHTPOJIMPYEMBIX OOBEKTOB;  METOIBI
npoOONOATrOTOBKY M aHAIIN3A;

Ymemo:

-IPUMEHATh  MPUOOpPETEHHBbIE  IMPAaKTHMYECKHE HaBBIKK B  NPOoQecCHOHATBHON
JeSITeTBHOCTH ISl PEIICHUsT KOHKPETHBIX 3a/1a4;

Braoemy:

- TpUeMaMH HHTEPIPETAlMU pe3yIbTaTOB aHAM3a HAa OCHOBE KBAJTMMETPUYECKHX
OLICHOK.

3 Kparkoe cogep:kanue AU CHUNITUHBI

1. Beenenue

AKTyambHOCTh Kypca, MpenMer, menu u 3amaund. CpaBHHTENbHAas OIEeHKa (HaKkToposB,
BIIMSIONIIMX Ha MPUPOJHYIO cpeny. KpuTepuu OleHKH BMEIIAaTeNbCTBA YEIOBEKA B KOCHCTEMY.
Poie aHanMTHYECKON XUMHH B PEIICHUN KOJOTHYECKHX IPOOIeM COBPEMEHHOCTH.

2. DKOJIOr0-aHAIUTUYECKUH MOHUTOPUHT U aHAJMTUYECKUNA KOHTPOJIb

DKOJIOT0-aHATUTUYECKU MOHUTOPUHT. AHalIMTUYECKas CiIyx0a. AHaJIUTHYECKUM
KOHTPOJb COCTOSIHHSI Pa3IMYHbIX O00BEKTOB. HopMaTHBHO-TEXHUYECKass JIOKyMEHTAlMs,
METOJMYECKOe, amlapaTypHOe M METPOJOTHUYECKOe OOeclieueHue, MpaBoOBasi periiaMeHTaIus
CHCTEMBl AHAIUTUYECKOTO KOHTpois. OOoOmieHHas cxema aHain3a. KayecTBo XMMHYeCKOMH
uHpopmanuu. IlpuoputerHeie 00BEKTH U KOHTPOJIMpPYEMble KOMIOHEHTHI. [IpuHuumm, meron,
METOJIMKa aHanu3a. ABToOMaTu3auusg aHanuza. Artrecraimus Meroauk. CepTudukanus.
AKKpeauTaIus U3MEepHUTEIbHbIX J1a0opaTopuil.

3. [Ipo6ooTOOp 1 MPOOOIOATOTOBKA

Cremuduka O0OBEKTOB C TOYKM 3peHHUs aHaIWTHYecKo xumuu. IIpo6oor6op.
[IpencraButenpHas npobda. Bugsr mpo6. Cxema mporecca ordbopa npoOwl. Biausinue marepuana
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HOJPYYHBIX CPEACTB Ha MOCTOSIHCTBO COCTaBa MpoObl. OTOOp pa3nu4HbIX MpoO: YCTpoWcTBa U
criocoObl. CoxpaHeHne © KoHcepBamus mpo0. [IpoGomoaroToBka: BaKHEWUIHWE METOJIBI
pas3zeneHuss M KOHIICHTPHPOBAHUSA: Ta30Basi, XHUJIKOCTHAs, TBepAOQa3Has, CBEPXKPUTHUECKas
GuronHasE HKCTpaKLUs, COpOLUs, OCAXAEHUE U COOCAKJICHHE, BbIIApUBAHHE, IUCTHIUIALUA,
OTrOHKa, KPUOTEHHOE KOHIICHTPUPOBAaHUE, MEMOpaHHBIE METOJbI, J3JICKTPOXUMHUYECKHE U
xpomarorpaduyeckre MeTo sl U T.1. O00cHOBaHKE BbIOOpa cr1oco6a MpoOONOArOTOBKH, METOAA
KOHLEHTPUPOBAHUSA U PA3/IEIECHUS CIEAOBBIX KOJIMUECTB BEIIECTB.

4. MeTozbl KOHTPOJIS COCTOSHUS Pa3IMYHBIX OOBEKTOB

Knaccupukamuss wmeronoB ananmu3a. KOHTakTHbIE ¥ JUCTAHIIMOHHBIE METOJBI.
CHEeKTPOCKONIMYECKHE METOJbI: aTOMHO-3MUCCHOHHBIN  CIEKTPAJIbHBIA aHaJIM3, AaTOMHO-
aObCOpOLMOHHBIN aHaIM3, SMUCCHOHHASI CIIEKTPOMETPHSl C HHIYKTHBHO-CBSI3aHHOH IJIa3MOI,
JIOMUHECLCHTHBI ~ aHAIW3, HEUTPOHHO-AaKTUBALMOHHBIM aHanu3. Macc-CeKTpOMETpHsL.
ONEKTPOXUMHUYECKHE  METOJbl:  IMOTEHIMOMETPUs,  KOHAYKTOMETpPHUs,  KallWUJUISPHBIN
anekTpodopes, , UHBEPCUOHHAs BOJBTAMIIEPOMETPUS, KylIOHOMeTpus. Xpomartorpapuyeckue
METOJBI: Ta30Bas, Ta30-KUAKOCTHAs, BBICOKOA(P(EKTUBHAS IHKHUIKOCTHAS XpoMarorpadus,
TOHKOCJIOMHAsA, HWOHHas Xpomarorpadusa. XpomaTro-macc-CleKTpoOMeTpus. XUMHUYECKHUE
ceHcopel. Tect-meroasl. MukpounnoBbeii aHanu3. Karanutuueckue Metonpl. buonornueckue
MeTobl. PEepMEHTATUBHBIE U UMMYHHBIE METO/BI. TepMOaHaIUTUYECKUE METOIBI. DJIEKTPOHHO-
30HJ0BBI MUKpOaHalin3. VIOHHO-30H/10BbIE METO/bI. ABTOMaTU3UPOBAHHBIN U aBTOMaTHYECKUN
aHanu3, poOOTOTEXHMKA. JIMCKpeTHble aHanMu3aTophl, MPUHIMI HX JeiicTBusa. I[IporouHble
MeToAbl aHanu3a. HemnpeppIBHBIM NPOTOYHBIN aHaIM3. IIpOTOYHO-MHKEKIMOHHBIM aHAINU3.
['mbpuanbie wmeroapl. OOmas xapakTepucTuka MeTofoB. CrnocoObl  JE€TEeKTHPOBAHUS
AHAIUTUYECKOro curHaia. Beibop mertona ananuza. CpaBHMTENbHAS XapaKTEPUCTHKA METO/0OB
aHaiM3a. BO3MOXHOCTM NPAaKTHYECKOTO HCIOJb30BAHHUA METOAOB B AHAIM3E DPA3IUYHBIX
00BEKTOB, IIpeJIeNbl OOHAPYKEHUS U JUaNa30Hbl ONPEEIIIEMbIX KOHIIEHTPALUM, TOCTOMHCTBA U
HEJ0CTaTKU METOJIOB.

5. AHanu3 pa3InyHbIX 00HEKTOB

Ananuz xuakux cpen. [loneBoil ananus. Bozayx kak oObekT aHanuza. OmnpeneneHue
3arpsI3HAIOIIMX BEIIECTB B NIOYBAX M JOHHBIX OTJIOKEHUAX. VI3BIeueHne TOKCHUUHBIX IpUMecein
u3 nouyB. XMMHYECKUN aHaIu3 NMUIIEBBIX NpoaykToB M HanutkoB. CAHIIMH kak HOpmarus
KayecTBa MPOJNYKTOB mnuraHusa. OOmme TpeOOBaHMS K OpraHH3alM U METOJaM KOHTPOJIS
KauecTBa

npoAykToB nuTaHus. OleHKa KadecTBa IUTHEBOM BOJBI U CIOCOOBI €€ OYHMCTKH.
Konrtpons me- nuko-Ouosoruueckux o0ObekToB. JKuBoe BeliecTBO. I'éHOMUKAa M MPOTEOMHUKA.
MexnyHapoanbiii poekT "I'eHom yenoBeka". [IpuMeHeHNe T€HHO-UH)KEHEPHBIX MPOJYKTOB B
menunuHe. Knunnueckuit 1 gapmaneBTuueckuil aHamm3. AHaJIU3 JIEKAPCTBEHHBIX MpenapaToB.
DKcnepTu3a reHeTHYECKU MOIU(UIIMPOBAHHBIX NPOAYKTOB. [[pOMBIIIIEHHBIN aHaTH3.

6. O0ecnieueHne KayecTBa pe3ysIbTaTOB XMMUYECKOTO aHaIM3a

OcHOBHbBIE UCTOYHUKHU MOTPEIIHOCTEN Pe3yIbTaTOB XUMHUYECKOIO aHAIN3a U CIIOCOOBI UX
ycrpaneHus. CiydaliHple M CHCTEMAaTHYEeCKHE TIIOTPELIHOCTH, BBIOPOCHI, KBa3HUBHIOPOCHI.
MeTtponoruueckue mapameTpbl U CrocoObl X omeHku. [IpaBuibHOCTH. BOCIpoM3BOINMOCTS.
[Tpermznonnocts. Ilpenen oOHapykeHHss W mpenen onpeaeneHus. UyBCTBUTEIBHOCTD.
Juamna3zoH ompenensieMbix coaepxkaHuii. M30MpaTenbHOCTh (CENEKTHBHOCTH). DKCIPECCHOCTD.
ITponsBoauTenbHOCTh. KBanuMeTpuueckue TECTbl OLIEHKM CHUCTEMAaTUYECKUX MOIPEHIHOCTEN:
tectel ®umepa, Koxpena, I'pab0ca, [ukcona, xaptel IOnena, IleBapra u T.A4.
NudopmanronHas 3 GeKTHBHOCTb.
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4 O0bem yueOHOH THCHHMILINHBI
4.1 Ounas ¢popma

. B 3aueTHbIx B akanem.
Bunpl yueOHol paboThI
eIIMHUIIAX Jacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY TJIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlexuun (Jlek) 0,44 16
Jlaboparopusbie 3austus (J1a0) 0,89 32
CamocrositesibHas padora (CP) 1,67 59,8
Buj koHTpoJs: 3a4eT / 3K3aMeH 3a4eT ¢
OLICHKOM

Bunel yue6HoI paboThl

B 3aueTHBIX

B actpoHomMm.

CIMHULIAX Jacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlexmu (Jlek) 0,44 12
Jlabopatopusbie 3austust (J1ab) 0,89 24
CamocrositesbHasi padora (CP) 1,67 44,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3ayeT ¢
OLICHKOM
4.2 3aounas ¢popma
Brst yae6HO# paGoTs: B 3auetHbIX B akagem.
SIMHUTIAX Jacax
O0mas TPyA0EMKOCTh JMCIHHIIIMHBI 10 Y1e0OHOMY IIAHY 3,0 108
KonraktHas padora (KP): 0,33 12,2
Jlextuu (Jlek) 0,11 4
Jlabopatopusbie 3austust (J1ab) 0,22 8
CamocrositenbHas padora (CP) 2,56 92
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3ay4eT ¢
0,11 N
oneHkoii(3,8)

Bunsl yueOHoM paboThI

B 3aueTHBIX

B actponom.

eIUHHIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexumm (Jlek) 0,11 3
Jlabopartopusie 3austus (J1ab) 0,22 6
CamocrositeanHas pa6ora (CP) 2,56 69
Buja koHTpoOJs: 3a4eT / IK3aMeH 3ay4eT ¢
0,11 OLIEHKOM
(2,85)

AHHOTanus padoyeil MPpoOrpaMmbl IUCHUTITIHHBI
«BbruncuTebHAS MAaTEMATHKA JIJIS1 OXPaHbI OKPY Kalollleld cpebl H PAIlHOHAJIbHOIO

HCIO0JIb30BaHUsI MPUPOAHBIX pecypcoB» (B1.B./IB.03.01)
HAYYUTh CTYACHTOB TECOPETUYCCKUM 3HAHHSAM U

1 Heap AUCUMILUIMHBI -
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NPaKTUYECKUM YMEHUSM U HaBBIKaM HCIIOJIb30BAaHUS COBPEMEHHBIX MaTEMaTUYECKHX METOIOB C
MpUMEHEHUEM IakeTa matemaTudeckux mporpamm MATLAB s pemieHuss mpoKoro Kpyra
3a[a4 BEIYUCIUTEIbHON MaTEMaTHUKH.

2 B pe3yabrare wu3ydeHusl AUCHMIUIMHBI O0Y4YalIIMICA 1O NporpamMmme
0axkajlaBpHATAa J0JIKEH:

Obnadams CIETYIONTUMA KOMITCTCHIIUSIMHU.

- CIOCOOHOCTBIO pelIaTh CTaHAAPTHBIE 3a7add MPO(EeCcCHOHAIBLHOW JAEATEIIBHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIMOTpaPUIECKO KyIbTYphl C TPUMEHEHUEM MH(GOPMAITHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH M C YYETOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHON
6e3omacuoctu (OIIK-1);

- CIIOCOOHOCTBIO HCIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILUIMH B
npoecCHOHANBHOM  JEATETbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOro aHaiu3a |
MOJICTTMPOBAHHS, TEOPETUIECKOTO M AKCIIepruMeHTaibHOro uccienosanus (OI1K-2);

- CIIOCOOHOCTBIO MOJENUPOBATh SHEPro- M pecypcocOeperaroniye MpoIecchl B
XUMHYECKON TeXHOJI0ruu, Heprexumuu u ornotexuosorun (I1K-16).

3namo:

- (u3uKO-XMMHUYECKHE W XHMHKO-TEXHOJIOTUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
MPOLIECCOB M3MEHEHUS arperaTHOro COCTOSIHHS Mapo(ra30)->KUIKOCTHBIX CHCTEM, PEaKTOPHBIX
IPOIIECCOB U OCHOBHBIX MPOIIECCOB PA3ACICHHSI XUMUYECKON TEXHOJIOTHH;

- METOABl W QJITOPUTMBI KOMITBIOTEPHOTO MOJICIMPOBAHUS OCHOBHBIX IPOIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIIOTUYECKUX CXEM XUMUYECKUX MTPOU3BOJICTB;

- MPUHLIWNBI TMPUMEHEHHS METOJOJOTHH KOMIBIOTEPHOTO MOJIEIUPOBAHUS XUMHKO-
TEXHOJIOTHYECKHUX IPOIIECCOB MPU aBTOMATH3UPOBAHHOM MPOEKTUPOBAHUM M KOMIIBIOTEPHOM
YIIPaBJICHUN XUMHUECKUMH ITPOU3BOICTBAMH.

Ymemn:

- pemark 3a/1a4d KOMITBIOTEPHOTO MOJICITMPOBAHMS TIPOIIECCOB NMapo(ra30)->KUAKOCTHBIX
paBHOBecHii, abcopOLIMHU, TUCTUIUIALNH, PEKTU(PUKALIUN U KUJAKOCTHON SKCTPAKIINH;

- TMPUMEHSATH MOJTyYSHHBIE 3HAHUS MPH PEUICHUH MPAKTHYECKUX 33124 KOMITBIOTEPHOTO
MOJICIUPOBAHMSI OCHOBHBIX IIPOLIECCOB XWMHYECKOM TEXHOJIOIMUU TEXHOJOTHYECKUX CXEM
XUMHYECKHX TIPOU3BO/ICTB.

Braoemy:

- MeToAaMH TPUMEHEHHUs CTaHIAPTHBIX MakeToB NpukiIanHbeix mporpamm (IIIII) u
nakeToB Mojenupyroumux mnporpamm (IIMII) nnas MonenupoBaHHMsT OCHOBHBIX IPOLIECCOB
XUMHYECKON TEXHOJIOTHUAN TEXHOJIOTHYECKMX CXEM XUMHUECKUX MPOU3BOJICTB.

3 Kparkoe cogep:kanue 1UCUHMIIHHBI:

Beenenme. Ilenu u  3amaum  kypca. Kparkuii HCTOPHUYECKMH OYEpK pa3BUTHUSA
OTEYECTBEHHON M 3apy0e’KHOW BBIUMCIUTENbHONU MaTeMaTuku. OCHOBHBIE 3Tallbl Pa3paboTKH U
peanu3aum aaropuTMOB Ha KOMIIBIOTEpaXx.

Monyns 1. BerancnurensHas marematuka. OCHOBHBIE ATAIlbl: pa3pabOTKa U pearu3arus
aIrOpuTMOB Ha KommbioTepax. Cuctema xommbioTepHoil marematuku (CKM) MATLAB s
peIIeHus 33/1a4 BBIYUCITUTEIbHON MaTeMaTHKH.

Tema 1.1. Co3manue M-mporpaMmmM ¥ OCHOBHbIE  omeparopbl  M-s3bika
nporpammupoBanusi MATLAB. Bapuantsl ctpyktypsl nporpamm Ha MATLAB: opranusarus
pabouero croma DesktoplLayout; ocHoBubie omeparmun B CommandWindow; ocHoBHBIE
orepanuu B EdItor; nmuHeiHO opraHW30BaHHAs Mporpamma (ajJropuTM); BETBJICHHUS C OIHUM
YCIOBHEM, HECKOIBKUMH YCIIOBHSIMHU, BIIOKEHHBIE, CO CITUCKOM ycioBuid. if, switch; mormueckue
omeparuu  and, Or, NOt; HWKIBI CO CYETYUKOM, C NPEAYCIOBHUEM, C IOCTYCIOBHEM, C
NpephIBaHUEM TIIOJIHBIM ¥ TPEpHIBAHMEM YacTWYHBIM, C 33JaHHBIM IIaroM CUYeTYhKa, C
OTAETBbHBIM OoTcueToM utepanuit; for, while, break, continue; ¢ BeizoBoM QyHKIMIA; C AHATOTOM C
nons3oBareraeM B CommandWindow u B cieliMalIbHBIX JUATOTOBBIX OKHAX.

Tema 1.2 CrangapTHble W HecTaHIapTHble (QyHKIMH M-s3bIKa MPOrpaMMHUPOBAHUS H
ocunoBHbie pemarenan (Solvers) MATLAB: ¢yukuuu ¢ rpa@u4eckuM BBIBOJOM PE3YIIbTaTOB;
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plot, subplot, surf, mesh, polar; ¢yHkuMM ¢ 4YHCIOBBHIM BBIBOJJIOM pE3YJIHTaTOB B
CommandWindow; ¢yHKIME ¢ 3amdCchi0 pe3ynbTaToB B (ailr; (YHKIMH, BIOYKCHHBIC B
INIaBHYI0 (PYHKIUIO; (YHKIMH C TIEPEMEHHBIM YHCIOM apryMEHTOB; (DYHKIIMH, BBI3BIBAIOLIHE
JIpYryro GyHKIUIO, UMsI KOTOPO# MepejaHo KaK apryMeHT.

Mopyns 2. Bektopel u matpuilbl. CucremMa JHMHEHHBIX alreOpanyvyeckux ypaBHEHHM
(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; oneparopsr rand, linspace, logspace, repmat; oreparopsi Size, det, trace, norm;

Tema 2.2. Meton 'aycca. Merto npocThix urepanuii: oneparopsi linsolve, rank, eig.

Tema 2.3. OOyCHOBJIEHHOCTh CHUCTEMBL. UHMCIO OOYCIOBIEHHOCTH: Omeparopbl cond,
rcond.

Monyne 3. OOpaboTka pe3ydbTaTOB H3MEPEHHUsS OJHOW Benu4wHbBL. [IpubimxeHue
GyHKIIHH.

Tewma 3.1. Kpurepuii Cterogent: oneparopst polyfit, polyval.

Tema 3.2. Annpokcumarius: onepatop Isqcurvefit;

Tema 3.3. Untepnosnsius: onepatopsr interpl, linear, spline, nearest.

Monyib 4. UncieHHOE HHTETPUPOBaHUE.

Tema 4.1. Metoas! IpsIMOYTOJIBHUKOB: OIlepaTopbl SUM, mean;

Tema 4.2. MeTtoasl Tpamneiui: oneparop trapz.

Tema 4.3. Meron Cumricona: oneparop quad, int.

Tema 4.4. Meron Herotona-Koreca 8 mopsiaka: omeparop quads.

Moaynb 5. YpaBHEHHE C OJHUM HEU3BECTHBIM.

Tema 5.1. Meton aeneHus ormoiaM: oreparopsl conv, deconv, polyval, polyder.

Tema 5.2. Mertox kacaTenbHBIX: oreparopsl roots, poly, fzero;

Monyib 6. CricTeMa HEIMHEWHBIX ypaBHEHUM.

Tema 6.1. Merox Herotona-Padcona: oneparopsr solve, diff, subs.

Tema 6.2. Metoz npocThix urepanuii: oneparopst Simplify, collect, pretty.

Monynb 7. OnHOMEpHas ONTHMHU3ALINS

Tema 7.1 Metoasl oHOMEpHO# onTuME3aluu: oneparopsl fminbnd.

Monynb 8. MHOromMepHasi ONTUMHU3ALIHSL.

Tema 8.1 Metoapl MHOrOMepHOi omnTuMH3almu: omeparopbl fminsearch, linprog,
fmincon;

Monyns 9. IuddepennnanbHble ypaBHEHUS.

Tema 9.1 Metoasl petienuns tuddepeHiraibHbIX ypaBHeHU: oneparopsidsolve, diff.

3akiroyeHre. 3aKIrounTeNbHAs JIEKIUS 110 MOABEICHUIO UTOTOB Kypca.

Obmee komyecTBO MoayIei — 9.

4 O0beM yueOHOi T CUMIIMHBI

4.1 Ouynas ¢popma

o B 3aueTHBIX B akagem.
Bunel yueGHoi paboTh
eIMHUIIAX Jacax

O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonTaktHas padora (KP): 0,89 32,2
Jlexiuu (JIek) - -
Jlabopatopusbie 3austust (J1a0) 0,89 32
CamocrositesnbHas padora (CP) 2,11 75,8

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
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Bunsl yueOHol paboThI

B 3aueTHBIX

B actponom.

eIIMHUIIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,89 24,15
Jlexuun (Jlek) - -
Jlaboparopusbie 3austus (J1a0) 0,89 24
CamocrositesibHas padora (CP) 2,11 56,85
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
4.2 3aounas popma
Bus! yue6HOi paGoTsI B 3aueTHbIx B akanem.
eIIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 3,0 108
KonraktHas patora (KP): 0,22 8,2
Jlexumn (Jlek) - -
Jlaboparopusbie 3ausatus (J1a0) 0,22 8
CamocrositeanHas pa6ora (CP) 2,67 96
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,11 3auer (3,8)

Bunel yue6HoI paboThl

B 3aueTHBIX

B actponomMm.

CIMHULIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KounraktHas padora (KP): 0,22 6,15
Jlexium (Jlek) - -
Jlabopatopusie 3austust (J1a0) 0,22 6
CamocrositenbHas padora (CP) 2,67 72

Buja xoutpoJisi: 3auer / 3k3ameH 0,11 3auer (2,85)

AHHOTanus padoveil NPOrpaMmbl AUCHUIIIHHBI
«/InckperHas MaTeMaTHKA B OXpPaHe OKPY:KaloIIeil cpeabl U PAlMOHAIBLHOM

UCIOJIb30BAaHUH NPUPOIHBIX pecypcos» (B1.B.[1B.03.02)

1 Henbo aucuMnaMHbL sBISETCS (POPMUPOBAHUE Y CTYACHTOB CHCTEMbI OCHOBHBIX
MOHATUH, UCHONb3YEMBbIX Ul MOCTPOCHUS BaKHEHIIMX MaTeMaTHUeCKUX Mojenei, u
MaTeMaTHYeCKUX METOJIOB ISl ONMCaHMS PAa3JIMYHBIX MPOLIECCOB.

2 B pesyabrare H3ydyeHUs] AUCUMIUIMHBI O0y4YalIIMiicss 10 INporpaMme
0akaJlaBpHAaTAa J0JI/KEH:

Obnadams cnenyronumu  obmenpodeccuonanbapiMi KoMreTeHmmsiMu (11K):

- CIIOCOOHOCTBIO MCIOJIH30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIMIUIMH B
npodecCuOHANbHOM  AESITETbHOCTH, MPUMEHSITh METOJbl MaTeMaTHYecKoro aHaiu3a u
MOICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepuMeHTanbHOro uccienosanus (OI1K-2);

- CHOCOOHOCTBIO TJIAHUPOBATh SKCIIEPUMEHTANbHBIE HCCIEAOBAaHUS, I0JIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-15).

3namo:

-OCHOBHBIE TOHATUS M METOJbl JUCKPETHONW MaTeMaTHKH, MaTeMaTHYeCKHUX METOJIOB
pemieHus npodeccuoHaNbHbIX 3a/ad.

Ymemn:

- NPUMEHATh MAaTEMaTU4YECKHUE METOAbI IPU PELICHUHM TUIOBBIX MPO(ECCHOHATBHBIX
3az1ad.

Braoemy:
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-METOJIaMH TTOCTPOCHUSI MAaTEeMaTHUECKOW MO/IEIH TUIIOBBIX MPO(ECCHOHATBHBIX 33/1a4 U
COJIEPKaTEeIbHON MHTEPIPETALUHU IIOJTYyYEHHBIX PE3YJIbTAaTOB.

3 Kparkoe cofep:kaHue AUCHUIIUHBI:

1. Beenenue.

Ponp  nmuckperHol MaTreMaTMKU TpH  pa3paboOTKe UM IKCIUIyaTallul  XHUMHKO-
TE€XHOJIOTUYECKHUX CHCTEM.

2. DeMeHTHl TEOPUU MHOXKECTB M alreOpanyecKkue CTPYKTYpHI.

BBenenue B AUCKpeTHYIO MaTeMaTHKy. Poib TMCKpEeTHOM MaTeMaTUKU IpU pa3paboTke U
OKCIUTyaTallM XMUMHKO-TEXHOJIOTMYECKHX CHCTEeM. MHOXKECTBA, OTHOIICHUS H (YHKIIHH.
3ajaHue MHOXECTB M OCylLIecTBIeHHE omepauuil Hag HUMHU. CrnocoObl 3amanus. Onepauuu
00BbeAMHEHNUS, TIEPECEUEHUS], PA3HOCTHU, JOTIOJIHEHUS U JIeKapTOBa IPOU3BEIEHUA. AKCHOMAaTHKa
Teopur MHOKeCTB. Anredpa Kantopa. MuHnMuzaius npejactaBieHUd MHOXECTB. JluarpaMMbl
Diinepa-Benna. bunapasie otHomeHus. CrocoObl 3aiaHus OMHApHBIX OTHOIIeHHN. CBOMCTBA
OuHapHbIX oTHOUIEeHUH. Pa3ouenns. OTHOLEHHs SKBUBAIIGHTHOCTH U nopsaka. [IpencraBinenue
N-apHbIX OTHOILEHUN OuMHapHbIMH. AsireOpa oTHoumeHui. OyHkuuu. UHbekuus, cropbekuus u
Oouekuusa. AunreOpandeckue CcTpykTypbl. [lomyrpynmsl. Monouasl. ['pynmel. Iloarpynmsi.
[uknmnueckue Tpynnsl. [pynmel moacraHoBok. M3omopdusm rpymnm. CMexHBIE KITAcChl 10
noarpynne. Hopmanbsuele aenurenu. Pakrop-rpynmnsl. Kosbna: onpeneneHusi, CBOWCTBA,
npumepsl. [loss.

3. DneMeHTHl Teopun rpados.

I'padsl. 3amanme u xapaktepuctuku Tpados. Bumer rpados. [loarpadsr. Martpuisr
CMEXKHOCTH M uHIUAeHTHOcTH. Crenenu BepmnH. Mapmpytsl Ilenn. Iluxnsl. PaccrosHue
MeXIy BepmmHamu. Juamerp u paguyc rpada. YHapHbIEe 1 OMHApHBIE OTepaluy Hajd Tpadamu.
Hononnenue rpada. YnjaneHue M JoOaBieHUE BEpUIMH. YjaajdeHHe U jaoOaBieHue pedep.
Oroxnectpiienne BepmuH. Pacmerienne BepmwmH. OObenuHenue rpados. [lepeceuenue
rpadoB. KomroHeHTsl cBsi3HOCTH. MocTbl. BepmnnHHas u pebepHas cBs3HOCTb. CBSA3HOCTb
OpPUEHTUPOBAHHBIX TpaoB. AJIFOPUTM BBIUMCICHUS CBSI3HOCTU. BHYTpEHHSS yCTONYHMBOCTB.
Bepummnnoe yncno HezaBucuMocTU. PeGepHoe uncino HezaBucuMocTH. BepinmaHoe u pedbepHoe
nokpbiTue rpada. BuemHss ycTolWuuBocTh. BepuimHHOe U peOepHOE UHMCIO BHELIHEH
ycronuuBocTu. [{ukiel u paszpesbl. DiniepoBsl HUKIBL ['aMmIbTOHOBBI 1UKIBL. [TnanapHOCTE M
yknaznka rpagos. ['panu minockoro rpaga. Packpacka rpados. Xpomarudeckoe uucio. I'unoresa
yeTblpex Kpacok. JlepeBbs. Ompenenenus. CsoiictBa. Teopema Komu. ®PyHpameHTanpHas
cuctema IMKIOB. OCTOB HaUMEHBIIETO Beca. YINOpsAJOUEHHBbIE JiepeBbsi. buHapHBIE NEepeBbs.
JlepeBbst cOpTUPOBKU. AJITOPUTM ITIOMCKA B IEPEBE COPTUPOBKH.

4. Bynessl pyHKIIMY.

Anrebpa noruku. byness! pynkunu. Crnoco6sl 3ajanus. byneBsl GyHKIIMM OJTHON U ABYX
NEpPEeMEHHbIX M UuX cBoiicTBa. Dopmynbl OyneBoil anreOpsl. OCHOBHBIE 3aKOHBI OyJeBOM
anreOpbl.  OkBHBaJeHTHOCTh  (opmyn.  Ilpunmun  nBoiictBeHHocTH.  CoBeplleHHBbIE
JU3BIOHKTUBHBIE U  COBEPIICHHbIE KOHBIOHKTUBHBbIE HOpMajbHble (opMbl. CucTemsl
AIIEMEHTApHBIX OyJeBbIX QyHKIUI. DYHKIMOHAIBHO MOJIHBIE CUCTEMBI 3JIEMEHTApHBIX OYIIEBBIX
¢byuknuii. Ilpumepsl (QyHKIMOHANBHO MOJHBIX Oa3ucoB. BakHeilinne 3aMKHYTbIE KIIacChl.
Teopema 0 (yHKUMOHATBHON mMonHOTEe. MuHUMM3anus OyneBbix ¢yHkuuid. CokpalieHHasd,
TynukoBass U MuHUManbHasg Qopmbl. Kaptel Kaphno. Merox coderanus MHIEKCOB M METOJ
Kyaiina. MuHUMU3a11s1 KOHBIOHKTUBHBIX HOpMaNIbHBIX (hopM. O030p MPUIOKEHUN JUCKPETHOM
MaTE€MaTUKH. Pa3pabotka 3¢ dhexTUBHOTrO MaTeMaTH4YEeCKOro, MIPOTPaMMHOT 0,
UHPOPMALIMOHHOTO M TEXHHYECKOro O0ecleyeHUuss Ha OCHOBE METOAOB JHCKPETHOU
MaTeMaTHUKH.

5. Mcuncnenue BbICKa3bIBaHUH.

BBenenue B MareMaTnuecKyro JOruky. KpaTkue cBeieHus U3 UCTOPUN MaTEMaTUIECKON
Joruku. Ponb MaremMaTHdeckod JIOTMKM TIpU  pa3paboTKe M IKCIUTyaTallud XHUMHUKO-
TEXHOJIOTUYECKUX CUCTeM. DopMalbHble aKCMOMATHYECKUE CUCTEMBbI. CHMBOIIBI, BBIPAKCHUSA,
dopmyibl, akcuomsl. [IpaBuiio BeIBOa, HEMOCPEICTBEHHOE CIIEACTBHE, BBIBOJ, TeopeMa. Jloruka
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BbICKa3bIBaHMil. Jlornueckuii BoIBOI. Akcrombl. [IpaBuio modus ponens. Teopema AeAyKIUU U
npaBwio  cwwiorusma. [lomHota ¥ HEMPOTMBOPEYMBOCTH.  HeE3aBHCHMMOCTH — aKCHOM.
Pazpemmmmocts Teopuu. pyrue axcuomarusauuu. [IpoBepka BBIBOIMMOCTH € IIOMOLIBIO
UCTUHHOCTHBIX Tabmui. CekBennuu ['enmena. Momens mMupoB Kpumke. Merox pe3osroruit
Pobuncona. Metoz kiay3 Bonra. O6partnsiii Metox MacioBa (61aronpusiTHeIX HaOOpOB).

6. Mcuncnenue npeJuKaToB U HEYETKasl JOr'MKa.

Jloruka mpeaukKaToB. ABTOMATH3allUsl JIOTHYECKOTo BbIBOAA. llepemeHHbIe, (yHKIUH,
TEpMBbl, IpeIUKaThl, KBAaHTOPHI, (opMmyibl. OOnacTe neiictBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIC NepeMeHHbIe. IHTepnpeTannu, paBHOCHILHOCTh. Pacmo3naBanme 001e3Ha4iMOCTH.
[Tpobnema pa3pemMMOCTH. AKCHOMBI M NpaBUila BbIBOJA MCUYMCICHMs INpeIuKaToB. Teopema
nenykuuyd. HenmpoTuBopeuMBOCTP M IOJIHOTA. BbIHECEHHE KBAHTOPOB M IpeABapeHHas
HopMmanbHast (opma. CkylneMoBCcKkHe cTaHAapTHble (OpMbL. DpOpaHOBCKUI YHHBEPCYM U
Teopema DpOpana. [logcranoBka u yHuukanus. Meroa pe3onronuil u ero nmonHora. Ctpareruu
Meroga pesomonui. JIu3proHkTel XopHa. [IpMHOMD JOrM4ecKOro NporpaMMHpOBaHUS.
Heuerkne muoxectBa. Hewerkas noruka. IlosBinenne u cyts HederkocTH. Popmanmszanus
HedyeTkocTu. DyHKIMA NpUHAIeKHOCTU. JIMHrBHCcTHMYecKas nepeMeHHasd. Onepauuu Hanx
HEUETKUMH MHOXecTBamu. Heuerkas apudmernka. Meronbl nedaszsupukanun. Hederkne
otHouleHHs. CraHgapTHblE HEYeTKHe Jiorndeckue onepauuu. Hedetkuit BeiBoA. CreneHu
VMCTUHHOCTH U CTETICHU YBEPEHHOCTU. HedyeTkuii aHanor MeTo1a pe3oIonni.

7. Koneunble aBToMathl, ManHbl ThiopuHra-IlocTa, C1I0)KHOCTb BEIYMCICHHH.

DneMeHTHl Teopun aBTOMaToB. [loHsATHE aBTOMaTHOTO MpeoOpa3oBaHusi HHPpOPMAITUHN U
KOHeyHoro aBToMaTa. CriocoObl 3a1aHus aBToMaTtoB. ABToMaTsl Muiu 1 Mypa. [Iporpammuas u
anmnaparHas peaju3alys aBTOMAaTOB. DKBUBAJIEHTHOCTh U MUHHMMHU3ALMSI aBTOMATOB. MalluHbl
Teropunra-Ilocta. @opmanuzanus NOHATUS AITOPUTMA U (OPMaAJIbHBIE MOJIENU aJITOPUTMOB.
Mamuna TeropuHTra: onpeaeneHus, cBoiicTBa, rpadbl nepexonoB. Mammuna [locta. [Iporpammsl
s mamuH.  [Ipobnema  pacnosnaBanus. IIpoOiema  oCTaHOBKHM.  AJITOPUTMHUYECKU
Hepaspemmmble mpodsieMbl. COXHOCTh alropuTMOB. Mephl clokHOCTH. BpemeHHas u
€MKOCTHAasl CJIOKHOCTb. ACHMNTOTHYECKAs CIOKHOCTb, MOPSAJOK CIIOKHOCTH, CIIOKHOCTb B
CpeIHEM M B Xyauiem ciydae. TpynHopaspemmble 3a1aud. HeperepmMuHUpoBaHHas MallldHa
Tetopunra. Kmaccst P u NP. NP-nomnsle 3amaun. NP-mosnnHoTa npoGiieMbl BBIIOJHMMOCTH
dbopMyn Joruku BbIcKazpiBaHui. O030p MpHIIOKEHUH MareMaTHdeckoi joruku. Hampasnenus
UCTOJIb30BAaHUS ammapaTa MaTeMaTHUYecKoW JIOTHMKH B 3a/layax MpPaKTUYeCKOH HWH(POPMATHUKH.
Cneunduxanuss ©  BepuHUKamus  NPOrpaMMHO-AaNNAPaTHBIX  MPOEKTOB,  JOTHYECKOE
IpOrpaMMHUPOBaHUE, TOCTPOCHUE OHTOJIOTHH, A3bIKM OOLIEHNUS MHTEJUIEKTYaJIbHBIX areHTOB.

4 O0beM yueOHOH THCHMIIINHBI

4.1 Ounas gopma

. B 3aueTHbIxX B akanem.
Bunsl yueOHoI paboThl
eIMHUIIAX Jacax

Oo6masi TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
KonrakTHas patora (KP): 0,89 32,2
Jlexmm (Jlek) - -
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,11 75,8

Buj koHTpoJs: 3a4eT / IK3aMeH 3a4er

Bunsl yueOHoM paboThI

B 3aueTHBIX

B actponom.

CIMHUTIAX Jacax
O01mas TpyA0eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 3,0 81
KonraktHas pa6ora (KP): 0,89 24,15

Jlexuun (Jlek)
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IIpooonsicenue mabauyvl

o B 3aueTHBIX B akagem.
Bupl yue6HOM paboTh
eIMHULAX yacax
[Mpaktuyeckue 3anatust (I13) 0,89 24
CamocrositesibHas padora (CP) 2,11 56,85
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3ayer
4.2 3aounas ¢popma
Bt yuc6HOi paGoTs! B 3aueTHBIX B akanem.
eINHUIIAX yacax
O0mas TPyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonrakTHas padora (KP): 0,22 8,2
Jlexmu (Jlek) - -
[pakTrueckue 3anstus (I13) 0,22 8
CamocrositesbHasi padora (CP) 2,67 96
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3avyert
0,11 (3.9)

B 3aueTHBIX B actponomMm.

Bunet yueGHoi paboTh

CIMHULIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonraktHas pa6ora (KP): 0,22 6,15
Jlexmu (Jlek) - -
IMpaktrueckue 3anarust (I13) 0,22 6
CamocrositesibHas padora (CP) 2,67 72

Buja koHTpoOJISi: 3a4eT / IK3aMeH 0,11 3a4er (2,85)

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OcHOBBI MeHeMKMeHTa 1 MapkeTuHra» (b1.B./[B.04.01)

1 Iesab AUCHMILIMHBI — MTOJIyY€HHUE CHCTEMbI 3HAHUHN 0 3aKOHOMEPHOCTSIX
(GYHKITMOHUPOBAHHUS IPESATIPUATHI B CHCTEME HAIIMOHAIBHON YKOHOMUKH, TIPEJICTABIICHUN B
o0JacTu MEHE)KMEHTa M MapKETHUHTa, BKIIFOYas METOI0JIOTUYECKHUE OCHOBBI U
3aKOHOMEPHOCTH, (PYHKIIMU, METOIbI, OPTAHU3AIMOHHBIC CTPYKTYPhI, OpPTraHU3aITHIO TTPOIIECCOB,
TEXHHUKY U TEXHOJIOTHIO MEHE/KMEHTa U MapKETHHTa B YCIOBUSIX PHIHOYHOW SKOHOMHUKH;
3aJI0’)KEHUE OCHOB MPO(EeCCUOHATBLHOM IESITEIbHOCTH OaKaJaBpoB.

2 B pe3yabrare wu3yueHHsi JAUCHUILUIMHBI oOOyyamommiicss 10
0akaJjiaBpuaTa J10JIKeH:

Ob6nadams  CIeAYIOUMMU
komneteHuusiMu (I1K):

— CIIOCOOHOCTh HWCIONB30BaTh OCHOBBI JKOHOMHUYECKUX 3HAHUH B Pa3IHUHBIX
chepax xusnenestenpHoctd (OK-3).

- CIIOCOOHOCTh HCIIOJIB30BaTh DJIEMEHTHI JKOJOTO-DKOHOMHUYECKOTO aHajlu3a B
CO3JIaHUH SHEPro- u pecypcocodeperaromux texuomoruit (ITK-8).

3namo:

- MPUHIIMITEI  COCTABJICHUS TEXHHUYECKON JOKyMeHTaruu (TpadukoB padoT,
WHCTPYKIIMH, TJIAHOB, CMET, 3asBOK HA MaTepUaNbl K 000PYJIOBaHKE) U JIP.;

- TEOPETUICCKHE OCHOBBI M METOBI BEIPAOOTKH IIEJICH U CTpaTerH ON3Heca;

- MIPUHIIMAITBI TTOATOTOBKU TOKYMEHTAIlMU JJISl CO3/IaHUS CHCTEMBl MEHEKMEHTA
KayecTBa MPEeANPUSATHUS;

nporpamMmme

obmekyneTypubiMu  (OK) u  mpodeccnonanbHbIME
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- METOJIbI U TEXHOJIOTHH NMPUHATHS U PEaU3alliuy yIPABICHUESCKUX PEIICHUM.

Ymemo:

- COCTaBIIATh 3asIBKU Ha 000py10BaHUE;

- pa3pabaTrhIBaTh TEXHUYECKYIO JOKYMEHTAIUIO;

- MIPUHUMATD YIIPABIEHYECKHE PEIICHHUS M OPTaHU30BBIBATH X BBIOJHCHHE;

- cobupath, 00pabaThIBaTh M MUCIOJIB30BaTh YIIPaBICHYCCKYIO HH(DOpMAIIHIO;

- paboTarh ¢ ympaBIEeHUECKOW TOKYMEHTalUeH, MOJIb30BaThCs 3aKOHAM, HOPMaMH
U TIpaBUJIaMH aIMUHUCTPATUBHOM 1€ TEIbHOCTH;

- pacrpenenats 0053aHHOCTH U OTBETCTBEHHOCTD;

- MCIOJIb30BaTh METO/Ibl MOTHBAIIMH [I€PCOHAIA;

- KOHTPOJMPOBATH U PEryJIMPOBATh UCIIOJHEHUE TJIAHOB.

Braoemy:

- HaBBIKAMU MPUMEHEHHS ONTHMAIbHBIX MOJIXOAOB IJISi AMATHOCTHKU M aHAJIH3a
PBIHKA;

- METOAAMHU PYKOBOCTBA EPCOHAIOM;

- MHCTpYMeHTaMu 3 (HEKTUBHOTO yIIpaBICHUS MPEANPUITHEM.

3 Kparkoe cogep:kanue AU CUHUNITUHBI

Monynb 1. OcHOBBI yripaBIeHUS NPEAIpUITHEM

1.1 Beeoenue. [Ipeomem, memoo u cooepaicanue oucyuniunvl « OCHO8bL MEHEOHCMEHMA
u mapxkemuneay. Teopusi ympaBleHUs: YIOpaBlIeHHE KakK MOTPeOHOCTh M Kak (pakTop ycmexa
NeSITeTbHOCTH, CYIIHOCTh U COJEpKAHUE YIPABICHHS, MECTO TEOPUHU YIIPABJICHUS B CHCTEME
COBPEMEHHBIX 3HAHUM, crenuduKa yIpaBIeHUYECKOU NEATEIbHOCTH, COBPEMEHHbBIE MPOOJIEMBI
yrpaBieHusi. ['eHe3uc TeopuH YIpaBIEHHs: YIPAaBICHUYECKUE PEBOIIOIMH, BO3HUKHOBEHHE
HAyYHOW TEOpUU YMPaBIEHUS, UCTOKM MU TEHICHIIMM PA3BUTHUS POCCUKUCKOTO YIPaBICHUS.
3aKOHOMEPHOCTH M MPHUHLMIIBI YIPABJIECHUSA: CYOBEKTUBHbIE U OOBEKTUBHbIE (AKTOPHI B
yIpaBICHUH.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Oyenka 2¢hpexmuenocmu
ynpagnenus. CUcTemMa ympaBJieHHs: TOHSATHE CUCTEMBI YIIPABJICHUS, pacupeeneHue QyHKIuu,
MIOJTHOMOYHI ¥ OTBETCTBEHHOCTH, MIPHHIIUAIIBI TIOCTPOSHUS CHCTEM yrpaBieHus. LlenTpanm3anus
U JICIICHTpANIM3alysl YIpaBJICHUs, JEJeTUPOBAaHUE TOIHOMOYHMI B TMpoleccax yHpaBlIeHUS.
OpranuzanyonHasi CTpykTtypa U ee BuAbl. OCHOBHbIE MOHATUSA 3(PPEKTUBHOCTU YIIPABIICHUS.
[Tokazarenu 3(h(peKTUBHOCTHU YIIPABICHHUS.

Monyns 2. OcHOBBI MEHEIPKMEHTA

2.1 L]enu 6 cucmeme ynpagnenus. Paspabomka cmpamezuii u nianog opeanuzayuu. llenu
U IIeJIeTIoNIaraHue B YIPABICHUH: POJb LENA B OPraHW3alMUd M OCYIIECTBICHUH IPOIECCOB
ylpaBiieHUs, Kilaccu(ukauus Lesei, MOCTpOoeHue JepeBa Lielel; couyeTaHue pazHooOpasus
neneil U (QyHKIMH MEHEIKMEHTa; CHCTEMa YIPABJICHUS IO IIENsM; CTpaTerus M TaKTHKa
yrpapneHus. CyIHOCTb, MPUHIIUIIBEI U METOABI IIaHupoBaHus. [Iporiecc BbIpabOTKH CTpaTeruu.
@DOpMBI TEKYIIETO TUIAHUPOBAHUSI.

2.2 Texuonocus pazpabomku u npuHamus ynpagienyeckux peuwienutl. Pa3paboTka
VIPABICHYECKUX PEIICHWNA: TOHATHE W KJIACCH(PUKANWsA  YIPABICHYECKHX  PEIICHHIA,
OCHOBOTIOJIATAIONINE DSJIEMEHTHI JIEATEIbHOCTH, YCIOBHS W KPUTEPUU TPUHATHS PEIIeHUH,
nporiecc W MOJENW TPHHATUS YIPABICHUYECKUX pEIICHUH, pealn3aius YIpaBIeHYECKHX
peLICHU.

2.3 Bnacmv 6 cucmeme ynpasnenus. audepcmeo u cmuiv ynpasieHus. OTHOIICHH
BJIACTH B CHUCTEME YIIPaBJICHUS: TIOHATHE U TUIIOJIOTHUS BJIACTH; BIACTh U aBTOPUTET MEHEIKEPA,;
npu3Hakd, (AKTOPBl W TPOSIBICHUS HEYNPABISIEMOCTH; WCTOYHHKH BIACTH B YIPABJICHUHU
OpraHu3zaiyeif; mapTHEpCTBO B Ipolieccax MeHeKMeHTa. JIMJepcTBO M CTWIIb YIpaBJICHUS:
nporiecckl  (GOPMHUPOBAHHUS ¥ OCHOBHBIE COCTaBJSIOIIME JHAEPCTBA, (opManbHBIE U
HedopMabHbIe (DaKTOPHI JIUAEPCTBA, IPOSBICHUE JTUIEPCTBA B CTHIIC YIPaBICHUS, TCHICHITUS
pa3BUTHUS CTHJIS YIIPABJICHHUSI.
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2.4 MomusayuonHbsle 0CHOB8bI YnpaeieHuss u Kongauxmol. MOTUBAIUS ACATEIBHOCTU B
yIpaBJICHUN: MOTUBBI JESTEIBHOCTH YEJIOBEKA U MX POJIb B YIIPABICHUH, OCHOBHBIE MOHATHS U
JIOTUKA Tpolecca MOTHBAIUH, (GakTopbl (GOpMHpPOBAHHS MOTHBOB TpYJa; HCIOJIL30BaHUE
MOTHUBALIMM B NPAKTHKE MEHEMKMEHTa; (akTopbl 3((HEKTUBHOCTH MOTHUBALIMM; COBPEMEHHbIE
KOHIENIIMM MOTHBAaIMU. ['pymnmoBas AUHAMHKA U KOH(JIMKTBL: POJIb TPYMIbl B TMOBEACHUH H
JEeSTEIbHOCTH 4esioBeKka, (OpMUPOBAHUE TPYII, B3aUMOJACHCTBUS B IPYyIIe U B OpraHU3alluy;
BO3HUKHOBEHHUE, TIPOSBICHHE W PA3HOBUIHOCTH KOH(IUKTOB, BIUSHUE KOH(JIMKTOB Ha
yIpaBJcHHE.

Mopnyinb 3. OCHOBBI MapKETHHTA.

3.1 Mapkemune kax cucmema ynpaegienus, pe2yiuposanus u uzyuenus pvinka. Ilonstue
MapKETHUHTa, TPOUCXOXKICHUE U CYIIIHOCTh MAPKETUHTA, 11eJTU MapKeTuHra. OCHOBHBIE MPU3HAKU
MapKETHUHIOBOro cTuiisi ympasieHusa. Konnenmuu mapkerunra. OCHOBHBbIE BUJbI MapKETHHTA.
MapxketuHrosas cpeaa.

3.2 Komnnexc mapkemunea. Ocrognvle mapkemuHaosvie uncmpymenmol. CoaepkaHue u
mpoiiecc yrpaBieHus MapkeTHHroM. OCHOBHBbIE (PYHKIIMM MapKeTHHra. ToBapHas, IEHOBasi,
cOBITOBasi 1 KOMMYHUKAIIMOHHAS ONUTUKU (upmbl. ToBapHbie cTpareruu. Pa3zpaboTka HOBBIX
TOBapOB.

4 O0beM y4eOHOM TUCHUITHHBI

4.1 Ounas dopma

o B 3aueTHBIX B akanem.
Bunet yueGHoI paboThl
CIMHULIAX Jacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTaktHas padora (KP): 0,89 32,2
Jlexmu (Jlek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrositenbHas padora (CP) 1,11 39,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
o B 3auetHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
O01as TPyA0€eMKOCTh JHCHUILIHHBI 10 Y4€OHOMY IJIAHY 2,0 54
KonrakTHas padora (KP): 0,89 24,15
Jlexumn (Jlek) 0,44 12
ITpakTnueckue 3anstus (I113) 0,45 12
CamocrositenbHas padora (CP) 1,11 29,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
4.2 3aounas popma
Buist yueGHOR paboTs: B 3auetHbIX B akagem.
€IMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IIAHY 2,0 72
KounrakTHas padora (KP): 0,25 9,2
Jlexrum (JIek) 0,17 6
[Tpaktuaeckue 3arstus (I13) 0,08 3
CamocrositeanHas pa6ora (CP) 1,64 59
Buja konTpoJisi: 3a4eT / IK3aMeH 3auert
0,11 (3.8)
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o B 3auerHbIX B actponom.
Bunsl yueOHol paboThI
eIMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 54
KonraktHas pa6ora (KP): 0,25 6,90
Jlexuun (Jlek) 0,17 4.5
[Tpaxtuueckue 3ansatus (I113) 0,08 2,25
CamocrositesibHas padora (CP) 1,64 44,25
Bujx koHTpoJIsi: 3a4eT / IK3aMeH 011 3auyert
’ (2,85)

AHHOTaIUsA padoyei MPOrpaMMbl TUCUUIIIMHBI
« OCHOBBI TEXHHYECKOTr0 peryjupoBanus u ynpasJijenusi» (b1.B.J1B.04.02)

1 Iesb AUCHMILIMHBI — [TOJIyY€HUE CUCTEMbI 3HAHUHN 00 YIpaBJIEHUH Ka4eCTBOM Ha
IPEIIPHs THAX B CHCTEME HAITMOHATBLHOW YKOHOMHUKH, BKITFOUAsi METOI0JIOTHYECKUE OCHOBBI U
3aKOHOMEPHOCTH YIPaBIIECHUSI KAYECTBOMB YCIIOBUSAX PHIHOYHON IKOHOMUKUU BHEIPEHUE
PE3yabTaTOB HAYYHO-TEXHUYECKUX M MIPOCKTHO-KOHCTPYKTOPCKHUX Pa3paboTOK B peabHbIHI
CEKTOp IKOHOMHUKH.

2 B pe3syibraTe u3y4YeHHS] JAUCUHMILIMHBI 0O0y4yalolMiici MO mporpamme
0akaJjiaBpuaTa J0JIKeH:

Obnadams  cneayOIMIMMHI oomekyneTypubiMu  (OK) u  mpodeccnonambHBIME
komrereHnusmu (I11K):

- CIOCOOHOCTh HCIIOJIB30BaTh OCHOBBI JKOHOMHUYECKHX 3HAaHHA B pa3IMYHBIX
cdepax xusnenesrenpuoctu (OK-3).

— CIOCOOHOCTh HUCHOJB30BaTh AJIEMEHTHI 3KOJOr0-3KOHOMHUYECKOTO aHaiu3a B
CO3JIaHUH SHEPro- u pecypcocoeperaromux Texuomoruii (ITK-8).

3uams:

- MPUHIMIIBI  COCTABIICHUS TEXHMYECKOM JoKyMeHTanuu (rpadukoB padoT,
WHCTPYKIUH, TUTAHOB, CMET, 3asIBOK HAa MaTepHasibl U 000pyJ0BaHUE) U JIP.;

- TEOPETUYECKHE OCHOBBI U METOBI BEIPAOOTKH 1IeJIel U cTpaTeruu OusHeca;

- MIPUHIIAITEI TTOATOTOBKU JTOKYMEHTAIIUW JIJISI CO3JIaHUS CUCTEMBI MEHEKMCHTA
KauyecTBa MPEANPUSATHUS;

- METOJIbI ¥ TEXHOJIOTHH MPUHATHS U PEATU3alUN YIIPABICHUCCKUX PEIICHUM.

Ymemn:

- COCTAaBIISITh 3asIBKM Ha 000py/10BaHNE;

- pa3pabaTbiBaTh TEXHUYECKYIO JOKYMEHTAIHUIO;

- MIPUHUMATD YIIPABICHUYCCKHUE PEIICHUS U OPTaHU30BBIBAThH X BHITIOJHCHHE,

- coOuparb, 00pabaThIBaTh U UCIOJIB30BAThH YIIPABICHUECKYIO HHPOPMAITHUIO;

- paboTaTh ¢ ympaBIeHUECKOW TOKYMEHTAIMEH, MOIb30BaThCsI 3aKOHAM, HOpMaMH
Y TIpaBUJIaMH aIMUHUCTPATUBHOM 1€ATEIHHOCTH;

- pacrpenensTs 00s3aHHOCTH U OTBETCTBEHHOCTB;

- MCIOJIb30BaTh METOIbI MOTHBAIIMH [IEPCOHAA;

- KOHTPOJMPOBATH U PETryJIMPOBATh HCIIOJHEHNE TUIAHOB.

Bnaodemy:

- HaBbIKaMHU TPUMEHECHHS ONTHUMAIBHBIX IOJXOJ0B JUIsl JUArHOCTUKH W aHaN3a
PBIHKA,

- METOZaMHU PYKOBOJCTBA MIEPCOHATIOM;

- HHCTpYMEHTaM# () PEKTUBHOTO YIpaBIEHUS MPEIIPUITHEM.

3 Kpatkoe conep:kaHue THCHUTIIAHBI

Monynb 1. OCHOBBI ypaBlieHUsI KAYECTBOM Ha MPEAIPUITUN

1.1 Bgeoenue. Ilpeomem, memoo u codepoicanue Oucyuniurvl. Teopus yIpaBIICHUS:
yIpaBlieHHEe KaK MOTPEOHOCTh U KaK (akTop ycrexa NesTeIbHOCTH, CYIIHOCTh U COJCp KaHUe
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yIpaBIEHUS, MECTO TEOPHHM VIPABICHUS KAa4eCTBOM B CHCTEME COBPEMEHHBIX 3HAHMUIA,
cnenuduKa ynpaBieHYECKON AESITeIbHOCTH, COBPEMEHHBIE MPOOIEMbI yIPABICHHS KaueCTBOM.
3aKOHOMEPHOCTH W TPUHIUIIBI YIPABICHHUS KAueCTBOM: CYOBEKTHBHBIE H OOBEKTHBHBIE
(hakTophI.

1.2 Cucmema ynpaenrenus kauwecmeom Ha npeonpusmuu. Oyenxa 3¢hghexmusnocmu
ynpaenenus kavecmgom. CuUCTeMa YIpaBICHHs] KadyeCTBOM: TMOHATHE CHUCTEMBbl YIPABIICHUSA,
pacnpenenenue (GyHKIHUU, MOJHOMOYUN W OTBETCTBEHHOCTH, MPHHIIUAIBI MOCTPOCHUS CHCTEM
ynpaBieHusIKadyecTBOM. LleHTpanu3anuss ¥ JeleHTpanu3alus yIpaBiIeHUs, JIeJIerupoBaHUe
MOJIHOMOYHMI B TMpolieccax yrpaBieHUsKauecTBOM. OcCHOBHbIE MOHATHS 3((HEKTUBHOCTH
yrpaieHus kauecTBoM. [lokazaTenu 3¢(heKTUBHOCTH YIPaBICHUSKAYECTBOM.

Moy 2. OCHOBBI CHCTEMBI MEHE)KMEHTA KauyecTBa

2.1 I]enu 6 cucmeme ynpagnenus kavecmeom. llenu B ynpaBIeHUUKaYECTBOM: POJIb LEIH
B OpraHM3allii U OCYIIECTBICHUH MPOIECCOB yIpaBICHUs, KiIacCuUKaIMs 1ieNeil, TOCTpoeHne
JiepeBa Lieseil; coueranue pa3HooOpasus ueneil 1 QyHKIU MeHEPKMEHTa; CUCTeMa YIIPaBIICHUs
MO TIEJISIM; CTpPAaTeTHsi W TaKTHKa YIpaBJIeHUIKa4ecTBOM. CyIIHOCTh, MPUHIUIBI U METOJIbBI
wianupoBanus. [Iponecc BeipaboTku crpareruu. @opMbl TEKYIIETO MIAHUPOBAHUS YIIPABICHUS
KauecTBOM. BHeIpeHue pe3ylbTaToOB HAy4YHO- TEXHHYCCKHUX M IMPOCKTHO-KOHCTPYKTOPCKHX
pa3paboTOK B pealIbHBII CEKTOP SKOHOMUKHU.

2.2 Texnonocus paspabomku u npunsmus ynpaeiendeckux pewenuti. Pa3paboTka
VIPaBICHYECKUX PEUICHUI: TMOHATHE U KiIacCU(UKAlMs YIPABICHUECKUX  PEIICHUH,
OCHOBOTIOJIATAIONINE 3JICMCHTHI JIEATSIBHOCTH, YCIOBHS W KPUTCPUU TPUHATHS PEIICHUH,
IOpOLECC M MOJEIH MPHUHATHS YIPaBICHUYECKUX pEIICHUM, pealn3alus yIpaBICHUYECKUX
peLeHui.

Mooyns 3. ¥Ynpasnenue nepconanom

2.3 Bnacme 6 cucmeme ynpaeénenus. Jluoepcmeo u cmunv ynpasierus. OTHOILICHUS
BJIACTU B CHUCTEME YIIPaBJICHUS: TIOHATHE U TUIIOJIOTHS BJIACTH; BIACTh U aBTOPUTET MEHEIKEPA,
npu3Haky, (AKTOpPBl W TPOSBICHUS HEYNPABISICMOCTH; WCTOYHUKH BIIACTH B YIIPABICHUU
OpraHM3aIeil; MapTHEPCTBO B MpoIleccax MEHeKMEHTa. JIMIepcTBO W CTHIIb YNPaBJICHHUS:
nporeccsl  ()OPMHUPOBAHHMSI W  OCHOBHBIC COCTABIISIOIIME JIMJIEPCTBA, (oOpMaiabHBIE U
HedopMasbHbIe (HaKTOPHI JIUAEPCTBA, MPOSBICHUE JIUJEPCTBA B CTUJIE YIPABICHUS, TCHICHIUS
Pa3BHUTHSI CTUJISI YIIPABIICHUS.

2.4 Momusayuouusie 0cHO8bl YnpasieHus u Kon@aukmol. MOTHBAIMS ACSITENTFHOCTH B
VIIPaBJICHUHN: MOTHUBHI JISATSIILHOCTH YEJIOBEKA U WX POJIb B YIIPABICHUH, OCHOBHBIC TTOHATHS U
JIOTUKa TIpollecca MOTHUBAaIUHU, (GakTopbl (GOpMHpPOBAHUS MOTHUBOB Tpyla; HCHOJIb30BaHUE
MOTHBAIIMM B TIPAKTHKE MEHEKMEHTA; (aKTOpbl dP(HEKTHBHOCTH MOTHBAIUU;, COBPEMCHHBIC
KOHIENIIMK MOTHBalMU. ['pymnmoBas AUHAMHKA U KOH(JIMKTBL: POJIb TPYMIbl B MOBEACHUH H
JESTSIILHOCTH YeJIOBeKa, (POPMUPOBAHUE TPYII, B3aMMOJCHCTBHSI B TPYIIC U B OpPraHU3aINY;
BO3HUKHOBEHHE, TPOSBICHHE U PA3HOBUAHOCTH KOH(IUKTOB, BIHMSHHE KOH(PIMKTOB Ha
yIpaBJIeHUE KAaueCTBOM.

4 O6beM y4eOHOM TUCHUTITHHBI

4.1 Ouynas ¢popma

o B 3aueTHBIX B akagem.
Bunel yue6HoIt paboThl
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY ILIAHY 2,0 72
KonTaktHas padora (KP): 0,89 32,2
Jlexiuu (JIek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP) 1,11 39,8
Bua koHTpOJIA: 3a4eT / IK3aMeH 3ayerT
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Bunsl yueOHol paboThI

B 3aueTHBIX

B actponom.

eIMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 54
KonraktHas pa6ora (KP): 0,89 24,15
Jlexuun (Jlek) 0,44 12
[Tpaxtuueckue 3ansatus (I113) 0,45 12
CamocrositesibHas padora (CP) 1,11 29,85
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
4.2 3aounas popma
Bitbt yuc6Hoi paGoTs! B 3aueTHEBIX B akazem.
SIMHUIIAX gacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,25 9,2
Jlexmu (Jlek) 0,17 6
[Tpaktnyeckue 3anstus (I13) 0,08 3
CamocrositesbHasi padora (CP) 1,64 59
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auyer
0,11 (3.8)

Bunel yue6HoI paboThl

B 3aueTHBIX

B actponomMm.

eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTaktHas padora (KP): 0,25 6,90
Jlexmm (Jlek) 0,17 45
[Tpaktnyeckue 3anstus (I13) 0,08 2,25
CamocrositesbHas padora (CP) 1,64 44,25
Bua xonTpoas: 3aueT / IK3amMeH 011 3ayer
’ (2,85)

AHHOTAIMA Y4eOHOI MPOrPpaMMBbI THCIUILTHHBI

«[IpuKIagHasi MEXaHUKA B OXpaHe OKPYKAIolIeil cpeabl H PpAHOHAJIBLHOM HCII0JIb30BAHUH
npupoausix pecypcos» (b.1B./[B.05.01)

1 He.m) AUCHUIIVIMHBI - HAYYUTH CTYJCHTOB TBOPYCCKOMY IIOAXOAY K BBIIIOJHCHUIO
WHXCHEPHBIX PACUYCTOB HA MPOYHOCTH, KECTKOCTh M YCTOWYHUBOCTH JIEMEHTOB KOHCTPYKIIHIA,

JIeTale U y3JI0B MalllMH U anmnaparosB.

2 B pe3yabtare u3y4YeHUs] TUCHUIIHHBI
0akajlaBpUaTa J10JIKeH:

Obradams CIEAYIOMUMH KOMIIETCHIIUSIMU:

o0yuawuuiicss 1o

nporpamMmme

- CIIOCOOHOCTH HCIIOJL30BAaTh OCHOBHEIEC 3aKOHBI €CTCCTBCHHOHAYUYHBIX IUCHUILIIMH B

npodecCHOHANBFHOM  AEeITeTbHOCTH,

MNPUMCHATH MCTOIbI

MATEMAaTHYICCKOI'O

aHaJlu3a U

MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepUMeHTaIbHOTo uccienosanus (OITK-2).
- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIIEHCTBOBAHUHU TEXHOJIOIMYECKHUX MPOLIECCOB
C MO3ULUHI 3HEPro- U pecypcocOepekeHNss, MUHUMU3ALUU BO3IEHCTBHS Ha OKPYKAIOLIYIO CPENy

(TIK-2).
3name:

- OCHOBHBIC YpPAaBHCHUSA W MCTOAbI PCIICHHUA 3aaad CONPOTUBJIICHHUA MAaTCPpHUAIIOB U

JeTajieil MalluH;
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- OCHOBHBIE METOJbl PACUETOB Ha MPOUYHOCTH, )KECTKOCTh U YCTOMUYHUBOCTH AJIEMEHTOB
KOHCTPYKIMI MallvH U anmnaparos;

- OCHOBBI TEOpUM pacueTa JAeTajedl M Y3J0B MAIlIMH M allapaToB XUMHUYECKOU
TEXHOJIOTHH.

Ymemo:

- MPOBOJMUTH PACYEThl FJIEMEHTOB KOHCTPYKIMH HAa OCHOBE METOJOB COINPOTUBICHUS
MaTepHUaJlos;

- paccuMTHIBATH U KOHCTPYMPOBATH JI€TATN MAIINH O UCXOIHBIM JaHHBIM;

- MPOU3BOUTh PACUYETHI IO OCHOBHBIM KPHUTEPHSIM pabOTOCHOCOOHOCTH H
KOHCTPYUPOBAHUS JIeTajei MaIlH.

Bnaoemy:

- HaBbIKaMU pacyeTa COIPOTUBIICHHUS MAaTEPUATIOB aHATUTUYECKUMU METOJaMU;

- HaBBIKAMH BBHIOOpA MAaTEPHAIIOB IO KPUTEPUSIM ITPOYHOCTH;

- pacyeTamMM THUIIOBBIX JE€TaJlell MallWH, MOJb3YysACh CIPAaBOYHOW JIMTEPATypod U
I'OCTamu.

3 Kparkoe coaep:kaHue TUCHUILINHBI:

1. Beenenue

Ponp pmucummiubbl  «llpukiiagHas MexaHMKa B OXpaHE OKpYyKawlled cpeasl U
pPalMOHAJILHOM MCIIOJNBb30BAaHUM IPUPOJIHBIX pecypcoB» B (GopMUpOBaHMM OakaiaBpa,
MMEIOIIET0 MHXKEHEPHYIO NOAroToBKY. IlpuknanHas mexaHMKa Kak OCHOBA JUIsl TOHMMaHUS
paboThl, yCTpOCTBA U OE30MACHOM SKCIUTyaTallui 000PYI0BaHUSI XUMUUECKOTO MPOU3BOJICTBA.

2. Mopaynse 1 «Onpenenenue peakuuii onop. PactsokeHue-coxaruem.

Pazgen 1.1. Onpenenenne peakiuii omnop.
AOCOTIOTHO TBEpAOE TeNno. DJeMeHThl cTaTUKU. OCHOBHBIE TMOHSTUS. AKCHOMBI CTAaTHKU.
VYpaBuenus paBHoBecHsi. CBsI3U U UX PEAKITUH.

Paznen 1.2. PacTsxeHne-cxaTue.
OCHOBHBIE JIOMYIIEHUST W TPUHIUIBI COMPOTHBJICHUS MaTepuaioB. MeTon CeyeHUuH.
Hanpsokenus, nedopmanuu u mnepemerienus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHUX
YCWIHNM, HanpsokeHuid u  nepemenieHuid. (CraThyeckd  ONpeAeUMble U CTaTHYECKHU
HeoNnpeneauMble 3a1aun. J(uarpaMmbl pacTsyKeHUs 1715 MIJIACTUYHBIX U XPYNKHX MaTepUalioB U
WX XapakTepucTHku. J[lomyckaembie HaNpsDKEHUS. YCIOBHE MPOYHOCTH TMPU  PACTSIKEHUU
(cxaTum).

3. Moayns 2 «Kpyuenue. U3ruom».

Pasznen 2.1. Kpyuenue.
3akon I'yka mpu ciasure. BHyTpeHHue cusoble (axkTopsl npu KpydeHuu. HanpsokeHus B
CTEPKHSIX KPYIJIOrO CeYeHUs. Y CJIOBUE NPOYHOCTH MPU KPYUEHHUH.

Paznen 2.2. U3rud.
'eomeTpuueckue XapaKTEpPUCTHKM IUIOCKMX ceueHUi. [loHsATHE YuMCTOro M MONEepevyHOro
u3ru6oB. IlpaBuna mocTpoeHUs OSMIOp TONEPEYHbIX CHJI W M3THOAIONMX MOMEHTOB.
Omnpenenenre HOpPMaJbHBIX HAMPSOKEHHWH. YCIOBHME MPOYHOCTH mNpu u3rude. OmnpeneneHue
KacaTeJbHbIX HanpshkeHui. ParmonansHbie opMbl ceueHui.

4. Monaynb 3 «CnoxHoe HanpsHKEHHOE COCTOSTHUE.

Paznen 3.1. CnoxxHO€ HaNpsHKEHHOE COCTOSTHUE.
OCHOBBI TEOpUU HANPSHKEHHOTO COCTOSIHUS M TUIOTE3bl MPOUYHOCTH. [lOHATHE HaNpsSKEHHOTO
coctosiHUs. ['NaBHble IUIOMIANKM M TJIaBHble HanpspbkeHus. OO0oOmieHHbI 3akoH ['yka.
Hasznauenue runore3 mnpouHoctd. [loHATHE HKBUBAJIEHTHBIX HANPSXKEHUW UM KPUTEPUEB
MIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIbl XUMHYECKHX MPOM3BOACTB. OrmpenesneHne HanpsHKeHHH 1o
6e3MoMeHTHOI Teopun. OcHOBHBIE gonyuieHus. BpiBojg ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 10 ypaBHeHMIO Jlammaca W 1O CTaHJApPTU30BAHHOM METOJUKE.
VYcnoBue npoYHOCTH.
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Pa3nen 3.3. Pacuer cxarbIx cTep>KHEH HA YCTOMUMBOCTb.
Y CTORYMBOCTE I€MEHTOB KOHCTPYKIUH. [ToHATHE KpUTHYECKO# CHiThl B KoddduIreHTa 3amaca
npouHoctu. Pacuer kputHueckoi cuibl mo Ounepy. Ilpemenst nmpuMeHUMOCTH (HOPMYIIBI
Oitnepa. [IpakTudeckuii crmocod pacdyera Ha YCTOMYUBOCTb.

5. Moaynsb 4 «JleTaiu Mamiun.

Pa3nen 4.1. CoequHenue nerajei MaliyiH.
Knaccudukanus neraneii MamuH W anmapatoB XHUMHUYECKHX IPOU3BOACTB. Pe3nOoBbIE
coenquHeHus. Pacuer OONTOBBIX COEIUHEHUI MPHU TMOMEPEYHBIX M TMPOJOJIBHBIX Harpy3Kkax.
[IInonounsie coenuHeHus. Ha3HaueHne W BUABI IIMOHOK. PacyeT MINMOHOK Ha Cpe3 U CMSTHE.
Buner cBapku. O6nacth npuMeHeHus. Buabl cBapHbIX MIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJICCTOYHBIX IIIBOB.

Paznen 4.2. Banbl 1 ocH, UX ONOPHI U COCTUHECHUS.
Banelr, ux knaccudpukanus u HazHaueHue. Ocu. [IpoeKTUPOBOUHBIE pacdeThl BaJlOB U OCEH.
[Moamumnunku CKOJIb)KCHUS. Marepuaibl BKJIQJIBIIIICH. [Toamumnuuku Ka4yeHUs.
[IpuHuMnuansHOE YCTPOHMCTBO U OCHOBHBIE T'€OMETpUUYECKHE pa3Mephl. JlOCTOMHCTBA,
HEJOCTaTKM W O0OJacTH NPUMEHEHHUS MOAIIMITHUKOB KadeHWs M CKoNbxeHus. [IpuBoaHbie
mydtel. Haznauenue. Kiaccupukamus mMmypr mo mpuHOHITY TEHCTBUS B XapaKTepy paOOTHI.
[Topsnox moadopa MydT 1 OCHOBBI TPOYHOCTHOTO pacueTa.

Pa3nen 4.3. Mexannyeckue nepeaayu.
3yOuareie nepenaun. OxpyxHOEe U paguanbHoe ycwiua. Peaykropel. OmnpeneneHue u
knaccudukanus. [IpuMepsl cxeMm peTyKTOpOB.

O61ee KonuyecTBO Moaynen — 4.

4 O0beM yueOHOH THCHMIIINHBI

4.1 Ounas ¢opma

. B 3auerHbIx B akanem.
Bunet yueGHOI paboTh
€IMHULIAX qgacax
O01as TPyA0eMKOCTh JHCHUILIHHBI 10 Y4€OHOMY IJIAHY 4,0 144
KonrakTHas padora (KP): 1,78 64,2
Jlexruu (JIek) 0,89 32
[Tpaktueckue 3anstus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,22 79,8
Buj kouTpoJsi: 3a4er / 3K3aMeH 3a4eT ¢
OLICHKOM
. B 3auerHbIX B actponom.
Bunsl yueOHoI paboThI
CIMHUTIAX Jacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48,15
Jlexumm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositeabHas pa6ora (CP) 2,22 59,85
Buja konTpoJisi: 3a4eT / IK3aMeH 3ay4eT ¢
OLICHKOM
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4.2 3aounas popma

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eIMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IIAHY 4.0 144
KonraktHas padora (KP): 0,45 16,2
Jlexmm (Jlek) 0,22 8
[TpakTaeckue 3anrstus (I13) 0,22 8
CamocrositesbHas padora (CP) 3,44 124
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
0,11 OIIEHKOM
3.8)
N B 3auerHbIX B actpoHomMm.
Bunel yue6HoI paboThl
CIMHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 110 Y4eOHOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 0,45 12,15
Jlexmu (Jlek) 0,22 6
[Tpaktuyeckue 3anstus (I13) 0,22 6
CamocrositesbHasi padora (CP) 3,44 93
Bup xoutpoJisi: 3a4er / 3k3amMeH 3a4er ¢
0,11 OLIEHKOM
(2,85)

AHHOTAUUS Y4eOHOIi MPpOrpaMMbl M CHUTLIHHBI
«TexHnyeckasi MeXaHHKa B OXpaHe OKPY Kalolleil cpeabl H PALHOHATBHOM
MCNO0JIb30BAaHUH NPUPOIHBIX pecypcos» (b.1B.J1B.05.02)

1 Ileap AMCHUIUIMHBI - HAYYUTh CTYIEHTOB TBOPUYECKOMY IOJIXOJY K BBIIOJHEHUIO
WH)KEHEPHBIX PacueTOB Ha MPOYHOCTbh, )KECTKOCTh M YCTOMYMBOCTH DJIEMEHTOB KOHCTPYKIIHA,
JeTanell U y3JI0B MallliH U anmapaToB.

2 B pe3syibTaTe u3y4YeHHS] JAUCHMIUIMHBI OOYy4YalOIMiici MO mporpamme
0akajaBpHaTa qOJIKEH:

Obnadams crnenyronmmu  odmenpodeccruonanbubiMu komrereHnusmu (11K):

- CIOCOOHOCTh HCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX TUCLHMIUIMH B
npoeCCHOHATPHON  JEATENbHOCTH, NPHUMEHSATh METOJbl MAaTEeMaTHYeCKOro aHalu3a |
MO/ICIIUPOBaHHMsI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOro nccnenoBanus (OITK-2);

- CTIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHNHU TEXHOJIOTMUYECKHX TPOIIECCOB
C TIO3UIINH SHEPTO- U pecypcocOepeKeHHsI, MUHIMHU3AINU BO3ICHCTBHS Ha OKPYKAIOIIYIO CPEIy
(TIK-2).

3namo:

- OCHOBHBIE YPAaBHEHHUS M METOJbl PEIICHUS 3a/Jad CONPOTUBJICHUS MaTepuajoB U
JieTanei MalluH;

- OCHOBHBIE METO/bl PACYETOB HA MPOYHOCTb, KECTKOCTh U YCTOWYMBOCThH AIIEMEHTOB
KOHCTPYKIIMH MAalllVH U aIaparos;

- CHOBBl TEOpPUM pacueTa JeTajed M Yy3JI0B MallMH M amlaparoB XHUMHYECKOH
TEXHOJIOTHH.

Ymemo:

- TIPOBOJUTH PACYETHI AJIIEMEHTOB KOHCTPYKIIMH Ha OCHOBE METOJOB COIPOTHBIICHUS
MaTepHaJoB;

- paccUYMTHIBATh U KOHCTPYHUPOBAThH JETAIM MAIIHMH 10 UCXOIHBIM JTaHHBIM;
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- MPOU3BOJIUTH PACUYETHl IO OCHOBHBIM KPHUTEPUSIM pabOTOCHOCOOHOCTH U
KOHCTPYMPOBAHUS JETalICi MAIUH.

Bnaodemy:

- HaBBIKaMU PACYeTa COIMPOTUBIICHUS MAaTEPUATIOB AHATUTUYECKMMH METOIAMU;

- HaBBIKaMH BbIOOpA MAaTEPHUAIOB MO KPUTEPHUSIM IPOYHOCTH;

- pacyeTaMM THUIOBBIX JETAlNC MAallMH, IMOJb3YSICh CIPABOYHOW JINTEPATYPOH H
I'OCTamu.

3 Kpartkoe cofep:kanue AMCHUILINHBI:

1. Beeaenue. Ponb npenmera «TexHuueckass MEXaHHKa B OXpaHE OKPYXaIOUIEH cpebl U
paLMOHATIBHOM HCIIOJIB30BaHUM TPHUPOJHBIX pPecypcoB» B » B (hopMupoBaHuM Oakainaspa,
MMEIOLIET0 MH)KEHEPHYIO MOATOTOBKY. TeXHHuecKas MeXaHMKa KaK OCHOBa JUIsl IIOHMMaHUs
paboThl, ycTpoiicTBa n 6€30IacHOM IKCIUTyaTalui 000py10BaHUS XMMHUYECKOTO IIPOU3BO/ICTBA.

2. Moayns 1 «Onpenenenue peakiuii onop. PactsokeHue-coxaruey.

Paznen 1.1. Onpenenenue peakuuii omnop.

AOCOJIIOTHO TBEP/AOE TEJI0. DIEMEHTHI CTaTUKU. OCHOBHBIE TOHATHS. AKCHOMBI CTaTHUKH.
VYpaBHeHus paBHOBecHs. CBS3U U UX PEAKLMH.

Paznen 1.2. Pactsxenue-cxarue.

OcHOBHBIE [JOIYIICHHWS W IPUHLUIBI CONPOTUBJICHHUS MaTepuaioB. Merox ceueHUil.
Hanpsoxenns, nepopmanuu u nepemerieHusi. 3akoH ['yka. IlocTpoeHne smiop BHYTpEHHHUX
yCWINH, HanpshkeHMM W nepeMmemieHuid. CTaTMYeCKW  ONpPENENIMMBIE W CTaTHYECKU
HeolpeaenuMble 3a1a4u. /luarpamMmsbl pacTsDKEHUs Ul IJIACTUYHBIX U XPYNKUX MaTepUaioB U
UX XapakTepucTUKH. Jlomyckaemple HaIlpsDKEHMs. Y CIOBHE IPOYHOCTH IPU  PACTKEHUU
(cxaTum).

3. Moayns 2 «Kpyuenuey.

['eomeTprueckue XapakTEepUCTUKU IUIOCKUX cedeHMi. 3akoH ['yka mnpu cusure.
BuyTpennue cuioBble (hakTopbl Npu KpydeHHU. HampsikeHus B CTEP)KHAX KPYIJIOIO CEYEHHS.
VYcnoBrue NpoYHOCTH, YCIOBUE KECTKOCTU NPU KPYUEHHH.

4. Moaynb 3 «U3rub».

Paznen 3.1. Usru6.

[TonsTHe uyucTOro M momepeuyHoro M3ruOoB. [IpaBuiia MOCTPOECHHUS SMIOP MOMEPEUYHBIX
CWJI U M3rH0aImux MOMeHTOB. OrpeseneHre HOpMaabHbIX HaNpsyKEeHU. Y cloBUe IPOYHOCTH
npu u3rube. OnpezeneHre KacaTeabHbIX HaNpsDKeHUH. PanonanbHble GOpMbI ceUeHu .

Paznen 3.2. [lepemenienus B 6pyce

JuddepenunanbHoe ypaBHEHME M30THYTOM OCH Oaimku. DHEpreTMYecKHil MeTon
onpenenenus nepemenieHui. arerpan Mopa. IIpasuno Bepemaruna.

Paznen 3.3. Pacuet ctaTuueck HEONpeIeNUMbIX OaloK U paMm.

Cremnenp cTaTMuecKoll HeompenenuMocTH. BwiOop ocHOBHOM cuctembl. Merton cui.
KaHoHn4ecKkue ypaBHEHNS METO1a CHIL.

5. Moayns 4 «CiioXxHO€ HaNPS)KEHHOE COCTOSIHUE.

Paznen 4.1. CnoxxHOE HANPSKEHHOE COCTOSIHHE.

OcCHOBBI TEOpUH HANpPSHKEHHOTO COCTOSIHUSL U Tumote3sl npoyHocTd. [loHsTHE
HaNpsHKEHHOTO COCTOSIHMA. | JTaBHBIE TUIONIA/IKM U TJIaBHbIE HanpspkeHus. OO0OIIeHHbIN 3aK0H
I'yka. Haznauenue runore3 npoyHocTd. [IoHSTHE SKBUBAJIEHTHBIX HANPSKEHUN M KpUTEPHUEB
IIPOYHOCTH.

Paznen 4.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYABl XMMHMUYECKHX NPOM3BOACTB. OIpeneiacHue HaNpsHKEHUH 110
06e3mMoMeHTHON Teopuu. OcHOBHblE JomylieHus. BwiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK MO ypaBHeHHIo Jlarutaca M 1O CTaHAAPTH30BAHHOW METOMKE.
VYcnoBue npoyHOCTH.

Paznen 4.3. Pacuet cxaThIX cTepKHEN Ha YCTOMYUBOCTb.
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Y CTONYMBOCTD 371€MEHTOB KOHCTpYKIMU. [loHsATHE KpUTHYECKOH cuibl 1 K03 dunmenta
3amaca mpoyHOCTH. Pacuer kpuTudeckoil cuiiel o Ditniepy. [Ipenens mpumMeHuMOCTH POpMYITBI

Oiinepa. [IpakTnyeckuii cmocod pacuera Ha yCTOWYHBOCTD.
OO0miee KoJIMUecTBO MoayseH — 4.
4 O0beM yueOHOI M CHMIIJIMHBI
4.1 Ounas ¢popma

. B 3aueTHbIx B akanem.
Bunpl yueOHoI paboThI
eIMHULIAX Jacax
O01mas Tpy10€eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64,2
Jlexiuu (JIek) 0,89 32
[Tpaxtuueckue 3ansatus (I113) 0,89 32
CamocrositesibHas padora (CP) 2,22 79,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er €
OLICHKOM
Bl yaeGHOR paboTE! B 3auerHbIX B actponom.
eIMHULIAX qacax
O01as TPyA10eMKOCTh JMCHUILIHHBI N0 Y4e0HOMY IJIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48,15
Jlexmu (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesbHasi padora (CP) 2,22 60
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er €
OLICHKOM
4.2 3aounas ¢popma
Brst yae6HO# paGoTs: B 3auerHbIX B akagem.
SIMHUTIAX Jacax
O0mas TpPyA0EMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 4,0 144
KounraktHas pa6ora (KP): 0,45 16,2
Jlexmm (Jlek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositenbHas padora (CP) 3,44 124
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er €
0,11 OIIEHKOM
(3.8)
. B 3auetHbIX B actponom.
Bunel yue6HoIt paboThl
€IMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonrakTHas padora (KP): 0,45 12,15
Jlexru (JIek) 0,22 6
[Tpaktaeckue 3anstus (I13) 0,22 6
CamocrositeanHas pa6ora (CP) 3,44 93
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
0,11 OLIEHKOM
(2,85)
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«buonorus» (b.1.B.J1B.06.01)

1eab0 AUCHMILVIMHBI sIBIsieTCs  (QOPMUPOBAHHME 3HAHUH O  pasHOOOpa3suu
OMOJOTUYECKHX OOBEKTOB MKHBOW MPUPOJbI, UCTOPUUYECKOM W HHIMBUAYAIBHOM pPa3BUTUU
OpPTaHU3MOB JIJISl TOHUMAaHUS CTPATETHH COXPAHCHHSI OMOPA3HOOOPa3uUs M OXPAHBI IPUPO/IBIL.

2 B pesyabrare wu3yuYeHHsl JUCHUIVIMHBI O0y4Yyawinuiicsi 1o mnporpamMme
O0akajiaBpuaTAa J10JI:KeH:

Obnadams CIETYIONTUMA KOMITCTCHIIMSIMU:

- 005a1aTh CIIOCOOHOCTHIO UCIIOJIB30BAaTh OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaIoIIero Mupa u sisienuit mpupost (OI1K-3);

- CIOCOOHOCTBIO YUAaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUYECKUX MPOIIECCOB
C TIO3HIIMI 3HEPTO- U pecypcocOepexeHIsl, MUHUMU3AIMH BO3/ICHCTBUS HAa OKPYKAIOIIYIO Cpelly
(TIK-2).

3namo:

- OCHOBHBIC Pa3IIUYHsI )KUBBIX U HEXKUBBIX CUCTEM;

- CTpO€HHE, COCTaB U  (PU3MOIOTUYECKYID PpOJIb  KJIETOYHOMN

[UTOIIA3MATHICCKOW MEMOPaHbI; BHYTPHKJICTOYHBIX OpraHelLT;

- XUMHYECKYI0 OpraHu3alldio, CTpOoeHHe U (YHKIUU KIETOK DJYKapHOTOB U

MIPOKAPHUOTOB;

- CTPYKTYpY HYKJICMHOBBIX KHUCJIOT W MPHUHIMI MATPUYHOTO CHHTE3a KaK OCHOBY

HACJICJICTBEHHBIX CBOMCTB KUBBIX CUCTEM;
TeHETUYECKUI KO/ U €ro CBOMCTBA;

- OCHOBHBIE dTanbl OMOCHHTE3a OeKa,

- TEOpPETHYECKHE OCHOBBI M MPAKTUUYECKHUE TOCTUXKEHUSI OMOJIOTHH Pa3BUTHSA;

- CYIIHOCTh TMPOIIECCOB, MPOTEKAIOIMX B OpPraHU3Me€ H  3aKOHOMEPHOCTH

B3aMMO/ICHCTBHS OPTaHU3Ma C OKpYKarollen Cpeoi;

- 0a3oBbI€ MIPEICTABIICHHS O Pa3HOOOpa3HH OUOIOTHYECKUX OOBEKTOB;

- OCHOBBI TEOPUH IBOIIOIIUU.

Ymemy:

- BbIOMpaTh TEXHUYECKHE CPEJICTBA JJIS PEIICHHUS TTOCTAaBICHHBIX 3a/1a4;

- JIOTHYHO MHTEPIPETUPOBATH MOJyUYSHHYIO HH(POPMAIIHIO;

- aHAJIM3HUPOBATH MOTYYCHHBIC PE3YyIbTATHI.

Braoems:

- OCHOBHBIMH MOHATUSMU OHMOJIOTHH.

3 Kparkoe coaep:xkanue JUCHUIINHBI.

CBolicTBa )KUBOTO. YPOBHU OpraHHU3AIMH )KUBBIX CUCTeM. bHoOIOTHs, Kak COBOKYITHOCTh
HayK, U3YYAOIIUX CTPYKTYPY, GYHKIIMOHUPOBAHHUE U Pa3HOOOpa3ue KUBBIX CUCTEM Ha Pa3HBIX
YPOBHSIX OpTaHU3alMd. XUMUYECKIE KOMIIOHEHTBI KHUBOTO: 3JIEMEHTHI, COJEPKAIINUECS B KUBBIX
cucreMax, ouonornueckue Mosiekynbl. CTpoeHHe, cocTaB U (PU3MOIOTHYECKasT POIb KICTOYHON
CTCHKM M BHYTPHKJIETOYHBIX OpraHeiul. Pa3MHokeHue u pa3ButTve. OCHOBBI KIACCHYECKOMN
reHeTHkHd. [ToHATHE O HACIEICTBEHHOCTH W M3MEHYHMBOCTH. MarepHalibHbIe U MOJICKYJISPHBIC
OCHOBBI HacinencTBeHHOCTH. OcHOBHBIE 3akoHbl MeHnaens. I[Iporeccsl BHI000pa30OBaHUS.
OCHOBHBIE THITBI YBOJIIOIIMOHHBIX MTPOIIECCOB. [ JTaBHBIE HalpaBieHUs dBOIOIUH. PasnooOpaszue

JKUBBIX OPraHU3MOB.
4 O0bem yueOHO# TUCUMIITIMHBI
4.1 Ounas ¢popma

CTCHKH n

. B 3auetHbIX | B akanmem.
Buner yue6HOM paboThI
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY NJIAHY 3,0 108
KonTaktHas padora (KP): 0,89 32,2
Jlexuuu (Jlek) 0,44 16
[Tpaxtuueckue 3ausatus (I113) 0,45 16
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IIpooonsicenue mabauyvl

o B 3auernpIxX | B akanmem.
Bunpr yueOHOM paboThI

eIMHULIAX yacax
CamocrositesbHas padora (CP) 2,11 75,8
Bua KoHTpOJIsA: 3a4eT/3K3aMeH 3ayer
B
o B 3auerHBIX
Buzsl yaeOHOM paboThI ACTPOHOM.
eINHUIIAX
yacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY TJIAHY 3,0 81
KonTaktHas padora (KP): 0,89 24,15
Jlexumm (Jlek) 0,44 12
[Ipaktuueckue 3ausrus (I113) 0,45 12
CamocrositesbHasi padora (CP) 2,11 56,85
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3ayer

4.2 3aounas ¢popma

o B 3auernbix | B akanmem.
Buzsl yaeOHO paboThI

eIMHULIAX qacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 3,0 108
Konrakthas pa6ora (KP): 0,22 8,2
Jlexmu (Jlek) 0,11 4
ITpakTnueckue 3anstus (113) 0,11 4
CamocrositesbHasi padora (CP) 2,67 96
Buj koHTpOJIsA: 3aUeT/3K3aMeH 3ayer
0,11
(3.8)
B
. B 3aueTHbIx
Bunsl yaeOHOM paboThI aCTPOHOM.
eIMHUIIAX
Jacax
O0mas TPyA0EMKOCTh JMCIHHILIHHBI 10 Y1eOHOMY IIAHY 3,0 81
KounraktHas padora (KP): 0,22 6,15
Jlexium (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 2,67 72
Bua koHTpOJIs: 3aueT/3K3aMeH 011 3a4er
' (2,85)

AHHOTanusA padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«Axonorus» (b.1.B./1B.06.02)

1 Ileabo u3ydyeHusi TUCHHUIIMHBI - CHOPMHUPOBATH Y CTYJACHTOB HEOOXOIMMBIN ISt
YCIIEIIHOTO OCYIIECTBICHHUS NMPO(ECCHOHANBHON NEATETbHOCTH YPOBEHb 3HAHMH B 00JacTu
HKOJIOTHYECKUX 3aKOHOB, OMOC(HEPHBIX MPOIECCOB, TEOPHH IBOJIOIMH, TPHYUH BO3HUKHOBEHUS
U TPOSIBJICHUN TII0OAJIBHBIX SKOJOIMYECKHX MpoOsieM, 00 aHTPONMOTeHHBIX BO3JEHCTBHSIX Ha
o6uocdepy u o 6nopazHooOpa3un, Kak OCHOBE YCTOMYMBOCTH COOOIIIECTB.

2 B pe3yabTaTe M3y4YeHUs] IMCHHUILIMHBI 00y4Yaloluiicsl Mo mporpaMMe 0akajab-
pHaTa 10JI2KeH:

Obaaoams cnenyromumu kommereHusmu (OITK):

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHBI IS
NOHUMAaHUI OKpYIKaromero Mupa u ssieHuid mpupost (OI1K-3);

CIIOCOOHOCTBIO Yy4acTBOBaTh B COBEPUICHCTBOBAHUU TEXHOJIOTMYECKHX IPOIECCOB C
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MO3UIUI DHEPTO- B PEeCypcocOepeKeHUs], MUHIMH3AINN BO3JACHCTBUS HA OKPYXKAIOIIYIO CpeIy
(TIK-2).

3uams:

- (bakTopHI, ONIpEeACIISIONINE YCTOHIMBOCTE OHOChEpHI;

- Ti00anpHbIE TPOOIEMBI SKOJIOTUH;

- OCHOBHBIE AaHTPOIIOT€HHbIE (HAKTOPBI,
ruzpocdepsl U uTochepsr;

- (ynnaMeHTaIbHbIC OHATHS, 3aKOHBI U TPUHIIUIIBI 3KOJIOTUH;

- 3AKOHOMEPHOCTH Pa3BUTHSI SKOCUCTEM M UX KOMITOHEHTOB.

Ymemy:

BIMAKOIIHUE Ha COCTOAHUC aTMOC(l)epBI,

- OCYIIECTBJISTH B OOIIEM BHJIC OIICHKY aHTPOIIOTCHHOTO BO3JICHCTBHUS HA OKPYKAIOIIYIO
cpeny;

- MPUMEHATH MPUHIUIBI 00ECIEUEeHUs] SKOJOTUUYECKOW O€30MacHOCTH MpPHU PEUICHUU
MPaKTUYECKHX 3aJ1a4y B IpodeccroHabHON 00J1aCcTH.

Brnaoemw.:

- MeToJaMHu BBIOOpa paIMOHAIBHOIO CMOcO0a MHUHUMH3AIMU BO3JICHCTBHS Ha
OKPY’KAIOIIYIO CPENy.

3 Kpartkoe conep:kaHue TUCHUTLINHBI

OcHoBHBIE TTOHATHS IKOJIOTUU; Ouocdepa U YelnoBeK: CTPYyKTypa Ouocdepsl, sKkocucTe-
MBI, OCHOBHBIC 3aKOHOMEPHOCTH UX (DYHKIIMOHHPOBAHWMSI, B3AMMOOTHOIICHHS OPTaHW3Ma U Cpe-
IIbI, DKOJIOTHUS U 370POBbE YeNlOBEKa; ri1o0aabHble IPOOIEMbl OKPYXKAIOIIEH Cpelibl; 9KOJIoruye-
CKHE TPHUHIMIBI PAallMOHATIBLHOTO HWCIIOIB30BaHUS MPUPOAHBIX PECYPCOB U OXPAHBI MPUPOIBI;
OCHOBBI MH)KEHEPHOH 5KOJOTHMH; HOPMATUBHBIE IOKYMEHTHI B OOJIACTH OXPaHbl OKPYXKarollei
CpEeIIbl; MEXKTYHAPOIHOE COTPYIHUICCTBO B 00JIACTH OXPAHBI OKPYKAIOIIEH CPEJIbl; yCTOMYNBOE
paszBuTHe OHochephl U YeI0BEUECTBRA.

4 O0beM yueOHOM 1M CHUILTTHHBI

41. Ounas ¢popma

. B 3auernHbix | B akagem.
Bunsl yaeOHOM paboTh
€IMHUIIAX qacax
O0masi TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 108
Konrakthas patora (KP): 0,89 32,2
Jlexuuu (Jlek) 0,44 16
[Tpaktiueckue 3anstus (I13) 0,45 16
CamocrositesibHas padora (CP) 2,11 75,8
Buj koHTpoOJIs: 3aueT/IK3aMeH 3ayer
B
. B 3aueTHbIx
Buzsl yaeOHOM paboThI aCTPOHOM.
SIMHATIAX
qacax
OO0mas TPyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
KonTaktHas padora (KP): 0,89 24,15
Jlextuu (JIek) 0,44 12
[TpakTnueckue 3anstus (I113) 0,45 12
CamocrositeanHas pa6ora (CP) 1,0 56,85
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3a4er
4.2 3aounas popma
Bi bl yacGHoi paGoTs! B 3auernbix | B akagem.
eIMHUIIAX Jacax
Oo0mas TpyA0eMKOCTh JUCIUIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas pa6ora (KP): 0,22 8,2
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IIpooonsicenue mabauyvl

o B 3auernpIxX | B akanmem.
Bunpr yueOHOM paboThI

eIMHUIIAX qacax
Jlexuun (Jlek) 0,11 4
[Tpaxtuueckue 3ansatus (I113) 0,11 4
CamocrositesbHas padora (CP) 2,67 96
Bua koHTpoOJIs: 3a4eT/3K3aMeH 3ayer
0,11
(3.8)
B
N B 3aueTHBIX
Bugsl yaeOHOM paboThI ACTPOHOM.
eIMHUIIAX
qacax
O0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,22 6,15
Jlexruu (JIek) 0,11 3
[Tpaktnueckue 3anstus (113) 0,11 3
CamocrositesibHas padora (CP) 2,67 72
Buja koHTpoJIsi: 3a4eT/IK3aMeH 011 3auyer
’ (2,85)

AHHOTauUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«Hayku o 3emuie» (b1.B./IB.07.01)

1 Heap guCHUILUIMHBI - (HOPMHUPOBAHHE LIETOCTHOTO CHUCTEMHOTO IMPEACTABICHHS O
3emiie u rTeocdepax, HUX CTPOCHUHU, (PYHKIMOHUPOBAHWU W B3aUMOCBS3SX, METOJIAX
MCCJICIOBAHMSI T€09KOCUCTEM PA3IIUYHBIX YPOBHEH HepapXuu.

2 B pe3yabTare M3y4YeHHs AUCHUILUIMHBI 00yYAKIIUICA MO MporpaMMe 0akajiaB-
pHAaTa 10JI2KeH:

Obnadams crnenyronumu obmernpodeccuonanbabiMu (OIK) komnereHusamu:

— CHOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAy4YHBbIE 3aKOHBI ISt
MOHUMAHUSI OKPY Karomero Mupa u sisneruii mpuposl (OI1K-3);

- CIIOCOOHOCTBIO MIPUMCHSITH COBPEMEHHBIC METO/TBI WCCIICTOBAHMSI
TEXHOJIOTHYECKHUX TPOIECCOB M TPUPOTHBIX CpPEll, MCIOIh30BaTh KOMIBIOTEPHBIE CPEICTBA B
Hay4YHO-UCCIe0BaTenbekoit padore (ITK-14).

3namo:

- TeHE3UC, pa3BUTHE, CTPOCHUE U (YHKIIMOHUPOBAaHKUE 000JI0UEK 3eMITH;

- MIPOIIECCHI U SIBJICHHSI, POUCXOISAIINX B HEXKUBOW U )KUBOH TIPUPOJIE;

- TJIaBHBIE 3aKOHOMEPHOCTH B3aUMOAEHCTBUS reocdep;

- METOJIbI WCCIICJIOBAHHSI T€OCUCTEM W TMPHUEMBI MOJCIUPOBAHMS IS TTOTYICHHS
O00BEKTUBHBIX PE3YIHTATOB.

Ymems:

- OPUEHTUPOBATHCS B TEPMUHOIIOTUU T€0IKOIOTUIECKUX HAYK;

- paboTaTh ¢ JTUTEpaTypHBIMH MCTOYHUKAMH, KapTaMHu, TpaduKaMHu, JrHarpaMMaMH
Y pacYETHBIMU CXEMaMHU, JIS)KAIUMHU B UX OCHOBE.

Braoems:

- BO3MOXXHOCTSIMH COBPEMEHHBIX HAy4YHBIX METOJOB TIO3HAHUSA TMPHUPOABI Ha
YpOBHE, HEOOXOJUMOM JUIS PEHICHUS 3aJad, UMEIONINX SCTECTBEHHOHAYYHOE COJCpKaHUEe U
BO3HUKAOIIUX MPHU BHIMOJIHEHUU TPO(HECCUOHATBHBIX ()YHKITHIA.

3 Kparkoe coaep:kaHue TUCHHIINHDI:

Teonocus u ecudpoceonozusi. CTpoeHHE, COCTOSHUE 3eMJIM W 3€MHOH Kopbl. DU3WKO-
XMMHYECKUN COCTaB M arperaTHoOEe COCTOsAHME BemiecTBa 3emid. [loHsaTue knapka. MuHepassl:
(bOopMBI HAXOXKJACHUS MUHEPAJIOB, CHHTOHUH, METO/IbI onpezaeneHus. [Ipomecchl BHEITHEH quHA-
muku. Ilponeccsl rumeprenesa. I'paBUTallMOHHBIE TpoIEcChl. ['eomornyeckas nesTEIbHOCTD
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BeTpa, Aeduisiiust 1 Koppaszus. [ eomorndyeckas 1eITeIbHOCTh MOBEPXHOCTHBIX BOJ: TNIOCKOCTHOM
CKJIOHOBBIM CTOK, BPEMEHHBIE PYCJIOBBIE TOTOKH, ACATENBHOCTh PeK. ['eosornueckas neareinb-
HOCTh 03ep u 6oiot. [Iporecch popMupoBanus, cOCTaB U CBOMCTBA MOA3eMHBIX BO. [Iporeccs
BHYTpPEHHEH NMHAMUKH (3HIOT€HHBIE MPOLIECCHI).

Ilousosedenue.llonsitue o nouse. Ponb mouBsl B OnocepHsix mpoueccax. PakTopsl U
ycloBuUsl M0YBO0Opa3zoBanusa.O01mas cxema mouBooOpa3oBarenbHOro npouecca. Ctaauu B pas-
BuTHH 104B. [IouBOOOpazoBaTeIbHBIE MPOLECCH KaK pe3yabTaT JEPHOBOTO, MOI30JIUCTOr0, 00-
JIOTHOTO, JIATEPUTHOTO, COJIOHIIOBOTO TUIIOB MOYBO00Opa3zoBaHus.DopMUpoBaHHE MOYBEHHOTO
npoduns. Opranudeckoe BemecTBO mo4YB. OCHOBHBIE THUIBI M CBOWCTBA IMOYB 1O IMOYBEHHO-
reorpaduueckum 3akonaM.Knaccudukanus nous. JKOHOMHYECKAst OI[CHKA MOYB.

T'uoponoeus. OcuoBsl TuapOoMeTprr. KpyroBopot Bozpsl B ipupose. Oomire 3akoHOMep-
HOCTU TUJIpOJOrHueckux mnpoueccoB. [lonstus BomocOopa, Bomopasaena, ruaporpaduueckoit
cetu. ['uaponorndyeckuit pexxuM U TUAPOIOTHYECKUE MPOIECCHI, TUAPOIOTUYECKUE XapaAKTEePH-
CTHKHU BOJHOTO 00bekTa. ['uuposorus pek. Mopdoinorus u moppoMeTpusi peku u ee dacceiiHa.
Bopnslii pexxum peku, ero ¢assl. JBmwkeHne Boabl B pekax.l uaponorus o3ep. ['maponornveckas
CTpyKTypa o3epa. Boauslii 6ananc o3zepa. TemnoBoii pexxuMm o3zepa.l maponorust 6onot. Knaccu-
bukamus 00JI0T. Crpykrypa 6o150T.BoiHO-0anancoBbie pacyeTsl Pa3IUYHBIX
o0wvekToB.Bomoxpanmnuiia. Pacder perynaupoBaHusi cToka M TpaHChOpMallU IaBOJKOB
BOJIOXpaHUIMIaMU. Bo10X0351ICTBEHHBIE PACUETHI.

Knumamonoeus u memeoponocusi. CoctaB u crpoeHue atmocdepsl. Pannanvonnsiii 6a-
JaHe 1aHeTsl 3eMirst. TermmoBoi peskuM aTMocdepbl U NepeHoc Teruia. BoaHbI pexum aTMo-
chepol. Tymansl u ob6naka. Ocanku. OCHOBHBIE 3aKOHOMEPHOCTH  aTMOC(EpHBIX
JBYKCHUN. DJIEMEHTBl  o0mmIel mupKymsimur  atMochepsl. KimumaTr u  kiimMarooOpasyromue
dakTopbl. AHTPONOTeHHOE BIMSHUE Ha KiIMMaT 3emuin.Mereopoioruyeckue HaOMIOJCHUS U

TIPOTHO3BI.
Jlanowagpmoseoenue.  Jlangmapr w  reocucrema. JlammmadTHas — cdepa.
['eorpadpuueckas 30HAJIBHOCTb, COBPEMEHHBIE " HUCTOPUYECKHE (bakTopbl

30HaNbHOCTU.JIaHAmadT Kak OCHOBHas (Qu3MKo-reorpaguueckas enuHuNa. Pa3Butue
nanamwadTa.Cuctemaruka nanamadros. Jlanamadr kak 0oOBEKT NPHUPOIONOIB30BAHUS U
OlepalvOHHAs eIMHUIIA 3eMJIeyCTPONCTBA.

4 O0beM yueOHOH 1 CHUIITHHBI

4.1 Ounas gopma

B 3aueTHBIX

Bunsr yaeGHoi paboTh JE— B akanem. gacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 108
KonraktHas padora (KP): 1,33 48,2
Jlexmm (Jlek) 0,44 16
[Tpaktuaeckue 3arstus (I13) 0,89 32
CamocrositeanHas pa6ora (CP) 1,67 59,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4eT C OLlEHKOH
Bl yaeGHOR paboTs! B 3auetHbIX B actponom.
eIMHHIIAX qacax
O01masi TPYA0eMKOCTh JHCIHUILIMHBI 110 Y4e0HOMY IJIaHY 3,0 81
KonrakTHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
[Tpaktueckue 3arstus (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44 85
Bua koHTpOJIA: 3a4eT / IK3aMeH 3a4eT C OLICHKOH

153




4.2 3aounas popma

B 3aueTHBIX

Bupl yueOHOM paboTh SR B akanem. yacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas padora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
[TpakTaeckue 3anrstus (I13) 0,22 8
CamocrositesbHas pa6ora (CP) 2,56 92
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT C OLICHKOH
0,11
(3.8)
o B 3auerHbIX B actponom.
Bunpsl yaeOHol paboThI
eMHHLIAX yacax
O0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15
Jlexruu (JIek) 0,11 3
[Tpaktuyeckue 3anstus (I13) 0,22 6
CamocrositesbHasi padora (CP) 2,56 69
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,11 3a4eT C OIeHKOI

(2,85)

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI

«I'eoskosiorus» (b1.B.J1B.07.02)

1 Heap aucuumiIuHbl - GOPMUPOBAHHUE LIETIOCTHOTO CUCTEMHOTO MPEICTaBICHUS O
3emie u reocepax, UX CTPOECHUH, (QYHKIMOHUPOBAHMM U B3aUMOCBS3SX, MeETOJax
MCCJIEIOBaHMSI T€0IKOCUCTEM PA3IMYHbIX YPOBHEHN HepapXuu.

2 B pe3yabraTe wu3y4YeHHs] AUCHUIUVIMHBI O0YyYalOLIUiicsi MO MporpaMmme
0akajaBpHuaTa qOJIKEH:

Obnadams creayronmmMu o0menpoPecCHOHATbHBIMUA KOMITETCHITHSIMU:

- CIOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI IS
MOHUMAaHHUSI OKpYIKaromero Mupa u sisieHuid mpuposi (OI1K-3);

- CIOCOOHOCTBIO IIPUMEHSITD COBpPEMEHHBIE METO/1bI HCCIIEI0BAaHUS
TE€XHOJIOTMYECKHUX IPOLIECCOB M MPUPOJIHBIX CPEl, MCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4YHO-UCCIe0BaTenbekoit padore (ITK-14).

3uams:

- T'€HEe3UC, pa3BUTHE, CTPOCHUE U (PYHKIIMOHHUPOBAHUE 000JI0UYEK 3eMIIH;

- MIPOIIECCHI U SIBJICHUS, IPOUCXO/ISAIINE B HEKUBOW U )KUBOU TIPHUPOJIC;

- rJIaBHbIE 3aKOHOMEPHOCTH B3aUMOJIeiicTBuUs Teocdep;

- METOJIbl UCCIIEJIOBAHUSI T€OCUCTEM U IMPUEMbl MOJEIWPOBAHUS JJIsl MOTY4YECHUS
00BEKTHBHBIX PE3YJIbTATOB.

Ymemo:

- OPHEHTUPOBATHCS B TEPMUHOJIOTUH T€03KOIOTMYECKUX HAYK;

- paborate C  JUTEpaTypHBIMA HWCTOYHHMKAMH, KapTamMH, TpaduKamH,
JarpaMMaMH U pacueTHBIMU CXEMaMH, JIS)KALTMMH B UX OCHOBE.

Braoemy:

- COBPEMEHHBIMH HayYHBIMH METO/IaMU TIO3HAHUS MPUPO/IbI HA YPOBHE, HEOOXOAUMOM
JUISL pelIeHus] 3ajad, MMEIOIUX €CTECTBEHHOHAYYHOE COJEep)KaHWE M BO3HHUKAIOUIUX IPHU
BBITIOJIHEHUH MTPOPECCUOHATBHBIX (DYHKIIUH.

3 Kpartkoe copep:kaHue JMCHUIIHHDI

CrtpoeHnue, cocTosiHME 3eMIIM U 36MHOM KOpbl. DU3MKO-XMMUYECKHUI COCTaB U arperar-
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HOE cocTosiHue BemecTBa 3eMiu. [Ipoueccel BHemHel nuHamuku. IIponecchl runepresesa.
['eonoruueckas AesTeNbHOCTh BeTpa, nedisaius u koppasus. ['eonmorudeckasi nesTeIbHOCTh
IIOBEPXHOCTHBIX BOJ: IUIOCKOCTHOW CKJIOHOBBIM CTOK, BpPEMEHHBIE pPYCJIOBbIE IOTOKH,
nesTeNbHOCTh pek. [lpoueccel (opmupoBaHUs, COCTaB W CBOMCTBA MOA3EMHBIX BOJ.
ITpouecchl BHyTpEeHHEN TUHAMUKH.

[Tonsitue o mouBe. Ponp mouBbl B OuocdepHbix mpoueccax. DakTopbl U YCIOBUA
noyBooOpazoBanus. OOmas cxema MM0O4BOOOpa3oBaTeIbHOrO IMporecca. DopMupoBaHHe
nouBeHHOTo npoduiiss. Opranuyeckoe BenecTBo MoYB. OCHOBHBIE THUIIBI U CBOWMCTBA MOYB I10
noyBeHHOreorpaduueckum 3akonam. Knaccudukanus noys. DkoHoMHUYeCKast OIIEHKA MOYB.

OO0mue 3aKOHOMEPHOCTH THAPOJIOTHYECKUX TmpoueccoB. llonatus Bomocbopa,
BOJIOpasena, ruaporpaduyeckoil cetu. ['MAPOJIOTHYECKUH peXHM W THUIPOJIOTUYECKHE
MPOLECChl, THUIPOJOTUYECKHE XapaKTEpPUCTUKU BOAHOrOo o0ObekTa. [wuapomorus pek.
I'maponorust o3ep. ['maponorust 6onor. BogHo-0anancoBble pacueTsl pa3IMYHBIX OOBEKTOB.
Bo010X03511CTBEHHBIE pacUEThI.

CocraB u ctpoenue atMmocdepsl. Panuanonssnii 6anaHc turaneTsl 3emiis. BoaHbli pe-
*uM aTMochepsl. OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(EPHBIX ABUKEHUNA. DIEMEHTHI 001Ieit
nupkyssiuu armocdepsl. Knmumar u kimuMarooOpasyromue ¢GakTopbl. MeTeoposiorniueckue
HaAOJI0/IEHUS ¥ TIPOTHO3BI.

JlangmadT u reocucrema. ['eorpaduueckast 30HaTBHOCTD, COBPEMEHHBIE M HCTOPHUYECKHE
dakropbl 30HanbHOCTH. PazButue mnanmmadra. Cuctemaruka nanamadtoB. Jlanamadr kak
00BEKT MPUPOAOIIOIH30BAHHUS.

4 O0beM yueOHOi T CUMIIMHBI

4.1 Ounas dopma

o B 3aueTHBIX B akanem.
Bunel yue6HoI paboTh
CIMHULIAX qacax
O0mas TPyA0EMKOCTh JMCIHHIIIMHBI 10 Y1e0OHOMY IIAHY 3,0 108
KonraktHas padora (KP): 1,33 48,2
Jlexmm (Jlek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositenbHas padora (CP) 1,67 59,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4eT ¢
OLICHKOH
o B 3auetHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4e0HOMY MJIAHY 3,0 81
KonrakTHas patora (KP): 1,33 36,15
Jlexmm (Jlek) 0,44 12
[Tpaktuaeckue 3arstus (I13) 0,89 24
CamocrositenbHas padora (CP) 1,67 44 .85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4eT ¢
OLICHKOH
4.2 3aounas popma
Bupr yue6HOI paboThI Bezilt;e;;{;x B akazeM. yacax
Oo6masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
KonrakTHas padora (KP): 0,33 12,2
Jlexmuu (Jlek) 0,11 4
[Tpaxtuueckue 3ausatus (I113) 0,22 8

155




IIpooonsicenue mabauyvl

o B 3aueTHBIX
Bupl yue6HOM paboTh JE——— B akanem. yacax
CamocrositesbHas pa6ora (CP) 2,56 92
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT C OLICHKOH
0,11
(3,8
N B 3auetHbIx B acTponom.
Bunpl yaeOHoI paboThI
eINHULIAX yacax
O0mas TPyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexumn (Jlek) 0,11 3
[Tpaktnyeckue 3ansatus (I13) 0,22 6
CamocrositesbHasi padora (CP) 2,56 69
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4eT C OLEHKOM
0,11 (2,85)

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIIHHBI

«buoxumus» (b1.B.J1B.08.01)

1 Ileab AMCHUNIMHBI — JIaTh MPEJCTaBICHNE O MHOTOO0Opa3uu COeAUMHEHUH, BCTpe-
YAIOIMIMXCS B )KHBOU MPUPOJC, XUMUICCKOM COCTaBE OPraHW3MOB M (DYHKIHMSIX KOHKPETHBIX
COCIMHEHUIN B KIIETKE, 0 OMOXMMHMYECKUX MPEBpAIICHUAX, B XOJ€ KOTOPBIX 00pa3yroTcs
BEIIIECTBA, COCTABIIAIONINE CTPYKTYPHYIO OCHOBY KJIETKH, KOJIUPYIOIIHE OnOoMH(OpMAIHIo,
BBITIOJHSIONINE PETYIATOPHYIO WIM KaTaTuTHUeckue (QYHKIUHU, a TaKKe O OMOXMMHYECKUX
nporieccax, JeKalnuX B OCHOBE (PU3NOJIOTHH H TIPOILIECCOB KU3HEACATEIEHOCTH OPTaHu3Ma, U
0 Tpolieccax peryisinuu MeTabonr3mMa 1 00pa3oBaHus OMOJOTHYECKH aKTUBHBIX BEIIECTB.

2 B pesyabrare u3yYeHHMs [JAUCHUIUIMHBI oOydawmmiicds 10 mporpamMmme
OakajaBpHuaTa J0JIKEH:

Obnadams CIEYIOUTUMA KOMITETCHIIUSIMU:

- COCOOHOCTBIO  UCIOJB30BAaTh  OCHOBHBIE €CTECTBEHHOHAyUHBIE 3aKOHBI  JUIs
HNOHUMAaHHUsI OKpY Karolero Mupa u sisneruit mpupo;s (OI1K-3);

- CIIOCOOHOCTHIO MPHUMEHSTh COBPEMEHHBIE METOMBl HCCIEAOBAHUS TEXHOJIOTHMUYECKUX
IPOIECCOB M TPUPOIHBIX CPEN, HCIOJIb30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienosareabekoit pabore (ITK-14).

3nams:

- XUMHUYECKYI0 U TIPOCTPAHCTBEHHYIO CTPYKTYpPHI, XUMHUYECKUe, (pu3uveckue u
(U3NKO-XMIMHUYECKHE CBOMCTBAa aMHUHOKHCIOT M MX MPOU3BOJHBIX, OHOJOTHYECKYIO pOIh
AMUHOKUCIIOT U UX MPOU3BOJHBIX, METOIBI BBIJICIICHHS U MIOJIYUE€HHUSI B YHCTOM BHJI€, OCHOBHBIE
OMOXMMUYECKHE TIPEBPAIICHUS C YIaCTHEM aMHUHOKHCIIOT;

- CTPYKTYpY, CBOWCTBa U Ouosiornueckue (pyHKIMK Hanbosee BAKHBIX MENTH]IOB;
CTPYKTYPY W TIPOCTPAHCTBEHHYIO OPTaHU3aIlUI0 OEIKOB, METOABI WX BBIACICHHUS W OYHCTKH,
OCHOBHBIE (DYHKIINH;

- OCHOBHBIE TPOIECCHI MPEBpaIeHHs] OSTKOB M TENTHIOB B JKUBBIX OpraHH3Max,
MeXaHU3M puOOCOMAIBHOTO CUHTE3a OEJIKOB;

- CTpOCHHUE ¥ KJIacCH(PHKANNIO (PEePMEHTOB, UX OCHOBHBIC CBOWCTBA, BHJBI H POJIb
KO(hepMEHTOB, IPOCTETHYECKUX TPYII U IPYTUX KO(HaKTOPOB B (DepMEHTATUBHOM KaTaJIH3E;

- XUMHAYECKYIO CTPYKTYPY M CTPOCHHE HYKJICO3HOB, HYKJICOTHIIOB U Pa3IHIHBIX
TUTIOB HYKJICMHOBBIX KHUCIIOT, UX OCHOBHBIE CBOWMCTBA W OHONOTHMYECKHE (DYHKIIUU; MEXaHU3MBI
XpaHEHUus, Tepeauyn Mo HacleACTBY M peaju3aluy TeHeThdecko MHpopmanuu (MaTpuyHbIe
OMOCHHTE3HI);
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- KJ1acCU(PUKALMIO, XUMUYECKYIO CTPYKTYPY U CTPOCHHE YIIIEBOAOB, X H30MEPHIO,
a TaKKe OCHOBHbBIC (PU3UKO-XMMHYECKHE CBOMCTBA W pa3HOOOpa3ue BBINOJIHAEMBIX HMHU
Ouonornyeckux QyHKIUI; OCHOBHBIE TyTH META00IM3Ma YTIIEBO/IOB,;

- KJIacCU()UKALMIO U CTPOEHUE JIMIUJIOB, IPOU3BOAHBIX JIMIUI0OB, UX XUMUYECKHUE,
¢usnueckue W (U3UKO-XMMHUYECKHE CBOMCTBA, a TaKkKe pPa3HOOOpa3ue BBIMOIHIEMBIX
Ouonornyeckux (GYHKLUMH; OCHOBHbIC NPUHLMIIBI OpPraHU3allUd U CTPOEHUS OMOJIOTMYECKHX
MeMOpaH, UxX OuosoTHYecKue (PYHKIIMU;, OCHOBHBIC MyTH META0OJM3Ma JIMIHIOB U SKUPHBIX
KHCIIOT.

Ymems:

- ONpeNeNIATh BO3MOXKHBIE IyTH OHOCHMHTE3a M PACIICIUIEHUS  KIIIOYEBBIX
OMOJIOTMYECKUX COeqUHEHUH (YIJIeBOIOB, JIUMUA0B, AMUHOKHUCIIOT);

- aHAJTM3UPOBATh POJIb BHYTPUKICTOYHBIX KOMIIOHEHTOB, OHONOJIMMEPOB H
BBISIBIISITH B3AaUMOCBSI3b OMOXUMUYECKUX MPOLIECCOB B KIIETKE;

- 3alUCBIBaTh OTACIbHBIE (PEPMEHTATUBHBIC DPEAKIHMH, PACCUUTHIBATH CKOPOCTH
IIPOTEKAIOLINX PEBPALLECHUN;

- aHAJIM3UPOBATh OTAEIbHBIEC IYTU META00IM3Ma U UX B3aUMOCBS3b, PETYIISALHUIO;

- OIpeNeNIATh 1O MCXOJHBIM JIaHHBIM AaKTUBHOCTb (EPMEHTOB, PacCUUTHIBAThH
MOJIEKYJISIPHYIO MacCcy OMOJIOTMYECKUX COEAMHEHHH, MCIOJb30BaTh Ul 3TOrO IPHUKIAJHbIE
POTrpaMMBlI.

Bnaners:

- IIpUEMAaMU OIIPENIEIEHUsI CTPYKTYphl U Kilacca OMOJIOTMYECKUX COEAMHEHUN Ha
OCHOBE UX (PU3MKO-XMMHUYECKUX XapaKTEPUCTHK M KAYECTBEHHBIX PEaKIIHii;

- METOAAMHU OTIPENEICHUs] aKTUBHOCTH (DEPMEHTOB, MPOBEACHUS OMOXHMHYECKUX
MpEBpAILCHUA.

3 Kparkoe coaepxaHue THCHMIIIMHBI.

Beeoenue. Vcropus wusydenuss Ouomosiexyn. [loHsaTtue o OMONOrMYECKM AaKTHBHBIX
BElIeCTBaX, KIIOUEBbIX MeTabonurtax, Mertabonusme. CBsi3p OHOXMMHUHM C  APYTUMH
JUCHMIUIMHAMHU. bBHOMOJeKysbl, MX OCOOCHHOCTM U 3HAUYEHUE IS JKU3HEAESTEIbHOCTU
OpraHu3mMoB. Mepapxus MOJIEKYISIPHOM OPraHU3allUN KIIETOK.

1. AMMHOKHCJIOTHI U X NPOU3BO/JAHBIE, NENTH/IbI, 0€JIKH.

1.1. AMHMHOKHMCIOTBI. XMMHUYECKOE CTPOCHHE, XUMHUYECKHE U (PUIUKO-XHUMHUUYECKUE
CBOMCTBa, OMOJIOTMYECKast POJIb B OPraHU3Me, METO/bI MOJYYEHUs U BBIJCIECHUS U3 MPUPOIHBIX
00BEKTOB, OCHOBHBIE OMOXMMHYECKHE pPEAKIUH C Y4YacTHeM aMHHOKHUCIOT. I[Ipou3BoaHbie
aMHHOKHUCIIOT, UX Ouosornyeckue (yHKLINH, XUMHUYECKHE U (PU3UKO-XUMHUYECKUE CBOMCTBA,
MOJIyYEHHUE.

1.2. Ilentuasl. XuMHUECKOE€ CTPOEHHME M MNPOCTPAHCTBEHHAs  OpraHu3aIus,
XapaKTepUCTUKU TMENTUIHOW CBSI3M, OWOJIOrMYecKas poJib B OpPraHu3Me Kak peryssTopoB
OMOXMMHUYECKUX MTPOLIECCOB, KOJIOTHYECKas (PYHKIHS, HENTUIbI-aHTUOMOTHKH.

1.3. benkun. XuMu4eckoe CTpOEHHE W MPOCTPAHCTBEHHAs OpPTaHM3alds, TIEpBUYHAS,
BTOPHYHAS, TPETUYHAS U YETBEPTUUHASL CTPYKTYPHI OEJIKOB, XUMUYECKHE U (PU3HUKO-XUMHUYECKHE
CBOMicTBa OENKOB M MX pPacTBOPOB, MHOrooOpasue OHMOJOTHYECKHX (PYHKIMH, METOMbI
BBIJICJIEHUS] U3 NMPUPOJIHBIX OOBEKTOB, OUUCTKH U KaYECTBEHHOI'O M KOJMUYECTBEHHOTO aHAIM3a,
METO/IbI CCIIEIOBAHUS CTPOCHHUSI U CTPYKTYPHI.

1.4. ®epmentsl. [lpupona ¢epmeHTOB, UX cTpoeHHe, cocTaB. Kiaccudukarus
(GbepMEeHTOB MO THUIY KaTaJU3UPYEeMbIX HMHU peaklui, OCHOBHBbIE CBOWCTBa (PEpPMEHTOB Kak
O6enkoB W OuokaTamuzaTopoB. CpaBHeHHE (EPMEHTOB C XHUMHUYECKUMH KaTalu3aToOpaMHu.
Cyb6ctpaTHas crneunduuHocTh (hepMeHTOB, ee BUAbl. KopepMeHThl, TpOCTETHUECKUE TPYMIIbI,
KO(aKTOpbl, BATAMUHBI, X OMOJ0ruyeckas poib. MynbTudepMeHTHbIe cucteMbl. Onpenenenue
AaKTUBHOCTH (PEPMEHTOB M CIOCOOBI €€ pPEeryiasiuuu B KUBOW kieTke. IloHATHE O KUHETHKE
(epMEHTATUBHBIX peaKIfii, THTHOMPOBAHUH (PEPMEHTOB.

15. Ilonarue o merabomm3me. [loHsTHE 00 OCHOBHBIX TMpoOIEcCCaxX MPEBpaICHUS
0ETIKOB, MENTH/I0B, AMHHOKHUCIIOT U MX MPOU3BOJHBIX B )KUBBIX OpraHU3MaXx.
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2. HyxkenHoBbI€ KHCJIOTBI.

HcTtopust OTKPBITHS U U3Y4YEHUs] HYKJIEHMHOBBIX KHCIOT. [IMpUMUANHOBBIE U MTypUHOBBIE
OCHOBAHHUSA, HYKJICOTHIbl U HYKJICO3U[bl, UX XUMHUYECKHE M (DU3UKO-XHUMUYECKHE CBOWCTBA.
buonornueckue (QyHKIMM HYKICOTHIOB U HUX NPOU3BOJHBIX B opranuzme. HykienHoOBbIE
kuciorel, JJHK u PHK, ux xumuyeckas M IpOCTPAaHCTBEHHAs CTPYKTYPbl, XMMUYECKHE U
buzuko-xuMuueckue cpoiictBa, moinydenwe. Buaer JIHK m PHK B knerkax mnpokapuor u
9YKapuoT, ux Ouonoruveckue QyHKuu. [loHATHE 00 OCHOBHBIX MPOIECCAX, MPOUCXOMSIINX C
y4acTUEM HYKJIEHHOBBIX KHUCJIOT M HYKJICOTHUIOB B JKUBBIX OpraHusMax. MaTpuyHbie
OMOCHHTE3bl B KJIETKE: PEIUIMKAIMs, TPAHCKPHUIILIUS, TPAHCIAUSA, OCOOCHHOCTH MPOIECCOB Y
npo- u 3ykapuoT. lloHsATue reHa B MOJIEKYJISIpHO Ouonoruueckux TtepmuHax. [lonstue o
T€HETUYECKON NHKECHEPHUHU.

3. YrieBoabl, JUNUABI M UX TPOU3BOAHBIE.

3.1. VYrmeBogsl u ux npousBoxHble.  Krnaccupukamus, XHMHYECKOE |
MPOCTPAHCTBEHHOE CTPOEHUE OCHOBHBIX yIJIEBOJOB. MoOHO-, AM- MW TpHcaxapa, HX
Oouonornyeckne (yHKINU, XUMAYECKHE M (PU3MKO-XMMUYecKne cBOMCTBaA. llonmmcaxapumbl, Mx
Oouonoruueckre (GYHKIUH, XUMHYECKME U (PU3UKO-XHUMHUecKkue cBoicTBa. [loHsTe 00
OCHOBHBIX IPOIECCAX, MPOUCXOASAIIMX C YYACTHEM YTIJIEBOJIOB B )KMBBIX OpraHu3Max. [ mkonms.
[TenTozodocdarusriii mukn. CydcrpatHoe dhochopunupoBanue ADP. Perenepanuss NAD+, ponb
JaKTaTACTUAPOTEHA3Bl B 3TOM mporecce. CrnupToBoe OpokeHue. Ad3pOOHBIM MeTadoIU3M
nupyBaTta. MUTOXOHApPUU: CTPYKTypa U 3Hepretuueckue ¢(ynkuuu. JlekapOokcuivpoBaHue
nupyBara. L{ukn mumonnoit kucinotel. Okucinenne NADH u FADHZ2 B npixatenbHOM memnm.
Conpsioxenne cunresa ATP ¢ mepenocom snektponoB u nporoHoB oT NADH u FADH2 x
MOJIEKYJSIPHOMY  KUCJIOpoay.  buocuHTe3  yrneBonoB.  ['mrokoHeoreHe3.  buocuHTes
nonucaxapugoB. OOpa3zoBaHue Kkpaxmana, riaukoreHa. PorocuHTe3. DPOTOCHHTETUYECKUI
ammapar pacTeHMH M ero JIOKIM3alus B XJOpoIulacTaXx. TeMHOBas M CBETOBasl CTaluu
dorocunTesa. Cunres riaoko3bl. Cz u Cs4 pacTeHusl.

3.2.  Jlumuasl U uX Tmpou3BonaHBIE. PazHoOOpa3zue numuaHpX BemecTB. OCOOCHHOCTH
CTpOEHUS U KIaccuduKanus TunuaoB. [IpocTeie (KUPBI, )KUPHBIE CIIUPTHI U BOCKA) U CIIOKHBIE
(HeWTpaJIbHBIC, TIOJSPHBIC W OKCHJIUIHMHBI) JUIHBI. bruosornyeckue (GpyHKIMH, BBITTOIHSICMBIC
pa3IMYHBIMH THIIAMH JUOUAOB. JKUpHBIE KHCIOTHI UM WX TPOU3BOJAHBIE, XUMHUYECKHUE U
du3nKoXuMHUEcKue CBOWCTBa. bronornyeckne MemMOpaHbl, UX cTpoeHue u GpyHKIuH. JIummuast
OMOJOTUYECKHX MEMOpaH: TIUIEPONUNUIB], CHUHTOMUNUILL, (HOCHOTUNMUABI, TIUKOIUIHIBI
(TIMKOTTUIIEPO- W TIIMKOCQUHTOIHUITHIBI), XOJIECTEPUH. B3auMOCBS3b CTPOEHUS JIMIUIOB C HX
byHKIIMSAMH B cocTaBe MemOpaH. [IpousBojaHbie TUMHIOB M HUX Ouonornyeckue QyHKIUH
(’KUpOpPaCTBOPHMEBIE BUTAaMHHBI, TPOCTArJIaHAWHBI, JKEIYHBIE KHCJIOTHI, TOJIOBBIE TOPMOHBI U
KopTukoctepoubl). [ToHsaTHE 00 OCHOBHBIX MpoIeccax, MPOUCXOAAIINX C YYaCTHEM JIUIHJIOB U
UX TMPOU3BOJHBIX B JKMBBIX OpraHum3Max. Karabonms3m JIUNHIOB: JMNOJUTHYECKHE (HDEPMEHTHI
(;rumasa, pocdonunazbl). IMyIbTUPOBAHUE )KUPOB MPU UX MEPEBAPUBAHUH B MUILEBAPUTEITEHOM
TPaKTe, POJb KETYHBIX KUCIOT. KaraGoiam3m KHUPHBIX KHACIOT. BHOCHHTE3 KUPHBIX KHCIOT U

TPHUALMITIIUIEPOIIOB.
4 O0béM yueOHO# TUCUMIITIMHBI
4.1 O4ynasn gopma
Bl yaeGHOR paboTs! B 3aueTHbIX B akanem.
CIMHUTIAX Jacax
O0mas TpPyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlexumm (Jlek) 0,45 16
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrtositesbHas padora (CP) 1,67 59,8
Bua koHTpOJIA: 3a4eT / IK3aMeH 3ayer

158




o B 3auerHbIX B actponom.
Bunsl yueOHol paboThI
eIMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlexuun (Jlek) 0,44 12
[Tpaxtuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP) 1,67 44,85
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
4.2 3aounas ¢popma
Bt yuc6HOi paGoTs! B 3aueTHEBIX B akanem.
SIMHULIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexmum (Jlek) 0,11 4
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrositesbHasi padora (CP) 2,56 92
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer
0,11
3.8)
N B 3auerHbIX B actpoHomMm.
Bunel yue6HoI paboTh
CIMHULIAX qyacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexmm (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 2,56 69
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auyer
’ (2,85)

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUIIIMHBI
«Bbuojoruueckas xumus» (51.B.71B.08.02)

1 Heab AUCHUIUIMHBI - JATh CTYACHTY MPEICTABICHUE O XUMHUYECCKUX COCIMHCHHSIX
OMOJIOTUYECKOTO MPOUCXOKIACHHSI, XUMUIECKOM COCTaBE OPTaHW3MOB U (DYHKIIMHM KOHKPETHBIX
COCIMHEHUH B KJIETKE U OpPTaHHW3ME B IIEJIOM, a TaKXKE O XUMHYECKHX M (U3UKO-XUMHUYECKHX
CBOMCTBaX W MPOCTPAHCTBEHHOW CTPYKTYpPE OCHOBHBIX OMOJIOTMYECKHX BEIIECTB, UX CHHTE3E,
pacmajie ¥ B3auMOIIPEBPAILIEHUH, METOaX BBIJCICHUS U3 MPUPOTHBIX OOBEKTOB U XUMHUECKOTO
CUHTE3a IS TIOCJCAYIONIEr0 MPUMEHEHHS B MEIUITUHE, MUIICBOM IPOU3BOJICTBE, CEITHLCKOM
XO03SUCTBE, BETEPUHAPUU U JJIs1 SKOJIOTMUYECKOM 3aIIUTHI, a TAK)KE YMEHBIIIEHUS! aHTPOTIOTEHHOTO
BO3JEHCTBUS Ha SKOCUCTEMBI.

2 B pe3yabTrare wu3yYyeHHs AUCHUILUIMHBI oOydamomuiics 1o mnporpamme
OakajiaBpuaTa J0JIKeH:

Obnaoams cnenyromumu obmenpodecuonansubivu (OIIK) u mpodeccrnonambHBIMU
(ITK) xoMmieTeHIIUSIMU:

- CITIOCOOHOCTHIO HCTIOIH30BATh OCHOBHBIC €CTECTBEHHOHAYUYHBIEC 3aKOHBI /Il TOHUMAHUS
OKpyXaroriero mupa u siiieanit npupozs (OI1K-3);

- CIIOCOOHOCTHIO MPUMEHSTh COBPEMEHHBIE METOIbl MCCIICIOBAHHS TEXHOJOTHYECKHX
MPOLECCOB U TMPUPOAHBIX Cpell, MHCIONb30BaTh KOMIBIOTEPHbIE CPEACTBA B HAYYHO-
uccnenoBareabckoi padore (ITK-14).
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Suame:

- XUMHYECKYI0 ¥ TIPOCTPAHCTBEHHYIO CTPYKTYPBI, XUMHYECKHUE, HU3NIeCcKue U (HU3UKO-
XUMHUYECKHE CBOMCTBA AMHHOKHCIIOT U MX MTPOU3BOIHBIX, OCITKOB, MENTHIOB;

- OMOJIOTHYECKYIO POJIb AaMUHOKHUCIIOT M UX TTPOU3BOIHBIX;

- CTPYKTYpPY M TPOCTPAHCTBEHHYIO OpraHU3alHI0 OEIKOB, METOJIBI MX BBIICICHUS H
OYMCTKH, OCHOBHBIC TMPOIECCHI NPEBPAIICHUsS OCJIKOB, MENTHUIOB W aMHUHOKHCIIOT B >KHBBIX
OopraHu3max;

- CTpOGHHUE U KJIaccu(puKaui PepMEHTOB, MX OCHOBHBIC CBOMCTBA, POJIb KOGEPMEHTOB,
MPOCTETHYECKHUX TPYMI, KOPaKTOPOB B PEPMEHTATUBHOM KaTaJlu3e, CIIOCOObI TpaHchopmamuu
KCEHOOMOTHKOB B OPTaHU3ME;

- XUMHUYECKYIO CTPYKTYpPY M CTPOCHHUE HYKJICO3UJIO0B, HYKJICOTHIOB U PA3IUYHBIX THIIOB
HYKJIEMHOBBIX KHCJIOT, MX OCHOBHBIC CBOWCTBA M OHOJOTHYECKHE (YHKIIUH, MEXaHU3MBbI
XpaHeHUs, TIepe/ladyn M0 HACIEACTBY W pealu3aliu TeHeTU4Yecko mHpopmanuu (MaTpUYHBIC
OMOCHHTE3bI), METObI BBIJICIICHHS, OYMCTKH U aHAJIN3a HYKJIEHHOBBIX KUCIIOT;

- Ki1accu(UKaIo, XUMHYECKYIO CTPYKTYPY U CTPOSHHUE YIJIEBOJOB, MX XUMHUYECKHE,
buznyeckne M (QU3MKO-XUMHUYECKHE CBOWCTBA, a TAKXKE METOJbI MOJIYYCHHS, BBIACICHUS U
OUYMCTKH, Pa3HOOOpa3We BBIMOJHICMBIX OWOJIOTHYECKUX (YHKIUH, OCHOBHBIC YEPTHI
MeTabonu3mMa yrieBooB;

- KIaccu(UKAIMI0, XUMHYECKYIO CTPYKTYPY U CTPOSHHUE JIMITHIOB, MX XUMHUYECKHE,
buznueckne M (QU3NKO-XMMHYECKHE CBOWCTBA, a TaKXKe METOIbl IMOJYYECHHS, pazHOOOpasue
BBITIOJTHSEMBIX OMOJIOTHUECKUX (PYHKIIHIA,

- OCHOBHBIC NPHUHIUIIBI OpPraHU3AIllMd M CTPOSHUS OHOJOTMYECKHMX MeMOpaH, HuX
Owonoruveckre (YHKIUH, OCHOBHBIE 4YepThl MeTabonm3Ma  JIMIUAOB, MEXaHU3MBI
MOBPESKIAIOIIETO JEHCTBUSI aKTHUBHBIX (OPM KHCIOpPOJa M AHTHOKCHUIAHTHOW 3alllUTHI OT
MEPEKUCHOTO OKUCIICHUS JIUTIHIOB.

Ymems:

- OCO3HAaHHO M APTYMEHTHUPOBAHO BHIOMPATH OMOJIOTHYECKUN OOBEKT IS BBIJCICHUS
OMOJIOTUYECKH AKTUBHBIX BEIIECTB, MPOBOJAUTH JE3MHTETPALIMIO KIETOK U (PpaKkIMOHUPOBAaHUE
KJICTOYHBIX KOMIIOHEHTOB;

- AQHAJIM3UPOBATH POJIb BHYTPHUKIETOYHBIX KOMIIOHEHTOB, OMOMOIMMEPOB W BBHISBISTH
B3aUMOCBSI3b OMOXUMHUYECKHUX MTPOIIECCOB B KIIETKE;

- 3amMchiBaTh OTAENbHbIE (EPMEHTATUBHBIE pEAKIUU, PACCUUTHIBATH CKOPOCTHU
IIPOTEKAIOLINX MPEBPALLECHUN;

- aHAJIM3UPOBATH OT/IEIbHBIE MTYTH META0O0IM3MAa U UX B3aUMOCBSI3b, PETYIISIHIO;

- ONpeAeNiaTh IO HWCXOJHBIM JaHHBIM aKTUBHOCTh (DEPMEHTOB, PACCUUTHIBATH
MOJIEKYJISIPHYIO MacCy OHMOJOTMYECKHX COEAMHEHWH, MCIONB30BaTh JUISI ITOTO MPHUKIIAJIHBIE
MIpOTrpaMMBI.

Bnaoems:

- METOJaMHU BBIJICNICHUS W OYHMCTKH OEJKOB, HYKJIEHHOBBIX KHCIOT € JIPyTrUX
OMONOJIMMEPOB;

- METOJaMH TIPOBEJCHUS CTAHIAPTHBIX HCIBITAHWM TIO OMPENETICHUIO0 TIOKazaTenen
(U3UKO-XMMHYECKUX CBOMCTB PA3IUYHBIX OMOIIOTHYECKUX BEIIECTB;

- METOJaMH OTIPEJICTICHUSI CTPYKTYPHI U KJIacca OMOJIOTHYECKUX COCTMHEHUM Ha OCHOBE
uX (PU3UKO-XUMUYECKUX XapAaKTEPUCTHK M KQUeCTBEHHBIX PEAKIIHIA.

3 Kpartkoe conep:kanue THCIIATLTHHBI:

Beenenne. Omnpenenenusi 00beKTOB U METOAOB M3yueHUs. [loHsATHE O OMOIOTHYECKU
AKTHBHBIX BEIIECTBAX, COCTUHEHUSIX OMOJIOTHYECKOTO MporcxoxacHus. CBsa3p “buonornueckoi
XUMUM® C JPYTUMH JUCHHUILUTMHAMH. BHOMONEKyNnbl, WX OCOOCHHOCTH U 3HAYCHHE s
KU3HENICATCIbHOCTH opraHu3mMoB. CBs3u B OHOJIOTHMYECKHX coeauHeHusx. Mepapxus
MOJIEKYJIIPHOM ¥ HAJMOJIEKYJISIPHOU OpraHu3aluu KIETOK.

Monyns 1. AMUHOKHCIIOTH U UX TPOU3BOIHBIC, TENTHIBI, OeKH. DepMEeHTHI.
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1.1. AMuHOKHCIOTBI. XMMHMUYECKOE CTPOCHME, ONTHYECKas HM30MEpHs, XUMUYECKHE U
(U3NKO-XMMHUYECKHE CBOMCTBA, OMOJOrMYEcKass pojb B OPraHM3ME, METOJbl MNOJIY4YEHHUS U
BBIJICIIEHUSI U3 MPHUPOJHBIX OOBEKTOB, INPOU3BOAHBIE AMHUHOKHCIOT, UX OHOJOTHYECKas
GyHKLUSA, XUMUYECKHEe U (DU3MKO-XMMHUYECKHE CBOWCTBA, XMMHUYECKHE, (EpPMEHTATUBHBIE U
OMOTEXHOJIOIrMYECKUE METO/IbI TOTYYEHHUSL.

1.2.  Ilentuapl. XWUMHYECKOE CTPOCHME U  IPOCTPAHCTBEHHAs  OpraHU3allus,
XapaKTEePUCTHKH NENTUAHON CBs3M, OHOJOrMYecKas poJib B OpPraHU3ME KaK pEryJsTOpOB
OMOXMMHUYECKUX IPOLECCOB, MNENTUIHbIE AHTUOMOTHKH, METOJbl IOJYYEHUS MU BBIICICHUS
pa3HOOOpPa3HBIX MENTUIOB U3 IPUPOIHBIX OOBEKTOB.

1.3. benku. XuMmuyeckoe CTpPOEHME M HPOCTPAHCTBEHHAs OpraHu3alusl, NEpBUYHAs,
BTOPHYHAS, TPETUYHAS U YETBEPTUUHASL CTPYKTYPHI OCJIKOB, XUMUYECKHE U (PU3UKO-XMMHUYECKHIE
CBOWcTBAa OEIKOB M MX pacTBOPOB, MHOroodpazue OHOJOrMyYecKHX (YHKIMHA, MeTObI
BBIJICJIEHUS] U3 TMPUPOIHBIX O0BEKTOB, OUUCTKH M KaYECTBEHHOTO M KOJMYECTBEHHOTO aHAIN3a,
METO/bI UCCIIEOBAHUS CTPOCHUS U CTPYKTYPbI, METOAbI ONPEAEICHHUS KOHLIEBbIX AMUHOKHCIIOT
U METO/Ibl CEKBEHUPOBAHMSI.

1.4. ®epmentsl. Ilpupona ¢epmeHToB, uX cTpoeHHe, cocTtaB. Kiaccuduxanms
(GepMEHTOB MO THUIYy KaTaJU3UPYEMBbIX HWMHU peaklui, OCHOBHbIE CBOWCTBAa (PEPMEHTOB Kak
O6enkoB u OuokaTanmu3aTopoB. CpaBHeHHE (EPMEHTOB C XHUMHUYECKUMH KaTaJlu3aTOpPaMH.
Cy0OctpaTtHast crieuuuHOCTh (PepMeHTOB, ee BUAbL. KopepMeHThI, MPOCTeTHYEeCKHEe TPYIIIH,
KOo(aKTOpbl, BATAMUHBI, UX OHoJ0rHyeckas posib. MynbtudepmeHTHbIe cucTeMbl. Onpenenenne
AaKTUBHOCTH (EPMEHTOB M CIIOCOOBI €€ pEeryisiiud B JKMBOW KieTke. TpaHcdopmanus,
00e3BpeKMBaHNE U BbIBEJICHUE KCEHOOMOTHKOB U3 OPraHu3Ma.

1.5. Ilonsitue o merabonmusme. [ToHsITHE 00 OCHOBHBIX MPOIECCaX MPEBPAICHUS OCIKOB,
HEeNTHU0B, aMUHOKHUCIIOT U X MPOU3BOJHBIX B )KUBBIX OpraHU3MaXx.

Mopnyib 2. HykaeMHOBbBIE KUCIIOTHI.

2.1. Hykneotuasl, UX NMPOU3BOAHBIE U HYKJIEMHOBbIE KHCIOThL. VICTOpUS OTKpBITUA U
M3YYEHUs HYKJIEMHOBBIX KHCIOT. [IMpUMHINHOBBIE U NypUHOBBIE OCHOBAHUS, HYKJICOTHIbI U
HYKJI€03U b, (OoChHOpUINPOBaHHBIE HYKJICOTHIbl, UX XHMUYECKHE M (PU3MKO-XMMHUYECKHE
CBOICTBa, ostydeHue. buonornueckre QyHKIIMN HYKJICOTUOB U UX MPOU3BOAHBIX B OPraHU3ME.
JHK u PHK, ux xumuyeckas U NpPOCTPAHCTBEHHAs CTPYKTYpPbI, XUMHYECKHE U (UIUKO-
XUMHYecKHe cBoicTBa, nomydenue. Bunel JIHK u PHK B knerkax mpokapuoT m 3yKapuoT, uX
O6uonornyeckre QyHKIMU.

2.2. llonstne 00 OCHOBHBIX HpOIECCAX, MPOUCXOJAUIMX C Yy4aCTHEM HYKJIECHMHOBBIX
KHCJIOT ¥ HYKJIEOTHIOB B KUBBIX OpraHu3zMax. MaTpuuHble OMOCHHTE3bI B KJIETKE: PeIUIMKallus,
TPAHCKPUILIKS, TPAHCISLMS, OCOOEHHOCTH IMPOLECCOB y Mpo- M 3ykapuoT. [loHstne rena B
MOJIEKYJISIpHO OHojoruyeckux TepMuHax. [loHATHe O TreHeTHyeckoi HHkeHepuH. I'eHHo-
WHXEHEpPHBIE IITaMMbl MUKpPOOPraHM3MOB Ha CIIy’kO€ Yy ueloBeKa M B OKpYXarolleW cpene.
TpaHCreHHbIE OPTaHU3MBI: BIUSHUE HA OKPYXKAIOLIYIO CPENY U 310POBbE YEIIOBEKA.

Monyinb 3. YriaeBoapl, JUIUALI K UX POU3BOIHBIE.

3.1. YrneBoasl u ux npousBoauHble. Knaccupukarus, XMMUYeCKOe U IPOCTPAHCTBEHHOE
CTpPOEHHE OCHOBHBIX YIJI€BOJOB. MOHO-, Ou- M Tpucaxapa, UX Ouonornyeckas (yHKIuS,
XUMHUYECKHEe U (DU3MKO-XMMHYECKHE CBOWCTBA, MoxydeHue. [NMKo3uzabl, X Ouoornyeckas
GbyHKIMS, XUMUYecKre U (PU3NKO-XUMHUYECKHE CBOMCTBA, MoJydeHue U aHanus3. Oaurocaxapuibl
U TIOJIMCaxapuibl, UX Onoornueckass GyHKUUSA, XUMHUECKUE U (PU3NKO-XUMHUUECKUE CBOMCTBA,
MOJlyueHUEe W aHaiu3. [JUKONenTHAbl, MEeNTUJOTIMKAHBI, TJIIMKONPOTEUHBI, XUMUYECKUE U
(GU3MKO-XMMHYECKHE CBOICTBa, OHONOrHYecKas pojib B OpraHW3Me, METO/Abl BBIJCICHHS M3
OPUPOIHBIX 00beKkTOB. I[loHsATHE 00 OCHOBHBIX Ipoleccax, MPOUCXOAAIIMX C Y4YacCTHEM
YIJIEBOAOB B JKUBBIX opraHusmax. [mmkonus. Ilento3odocdarubnii nukna. CyOcrpaTtHoe
dochopunupoBanue ADP. Pereneparuss NAD+, ponb JakTaTaeruaporeHassl B 3TOM Mpolecce.
CrnuproBoe OpokeHue. AspoOHBIH MeTaboim3M mnupyBaTa. MHTOXOHIPHUHU: CTPYKTypa U
sHeprerudeckue (QyHKkuMH. JlekapOokcwinpoBaHue nupyBaTa. LMK JIMMOHHOM KHCIIOTBI
Oxucnenue NADH u FADH2 B apixarenshoii nenu. Conpsbkenne cunresa ATP ¢ mepeHocom
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anekTpoHoB U mpoToHOB 0T NADH u FADH2 x MosekyssipHOMY KUCITIOpOly. AKTUBHBIE (DOPMBI
KHCJIOPO/Ia U UX TOKCUYECKOE JieHicTBUE.

3.2. Jlunuapl U uX npousBogHbe. PasHooOpaszue nunuaHbeix BemecTB. OCOOEHHOCTH
CTpOEHUs U Kiaccupukanus aMnuaoB. [IpocTeie (KUPHL, )KUPHBIE CIIUPTHI U BOCKA) U CIOXKHbBIE
(HeHTpanbHbIe, MOJIAPHBIC U OKCHJIUIHMHBI) JUNHIBL. bronornyeckue (pyHKINU, BBIIOIHSAEMbIE
pasIMYHBIMKM TUNAMM JUNUA0B. CTPYKTYpHbIE (parMeHTh! JIMIUAOB: >KUPHbBIE KHCIOTHl U UX
IPOM3BOJIHBIC, KUPHBIE CIUPTHL. X XUMUUeckue u GU3NKO-XUMHUECKUE CBOMCTBA, MOTyYCHHE
U aHanu3. buonormueckue MeMmOpaHbl, UX CTpoeHHE U (QyHKIMH. JIMmuasl OHOIOrHYecKHx
MeMOpaH: TIMLEPOTUIUABI, COUHTOTUMHIBI, (POCHOTUMUIBI, TTUKOIUIHIBI (TIIMKOTIUIEPO- U
[JIMKOC(UHIOJIMIN/BI), XOJecTepuH. B3auMMOCBSA3b CTPOEHUS JUNMIOB € MX (QYHKUUSAMH B
cocraBe MeMOpaH. IIpon3BoHbIC TUNHIOB U MX Ononorndeckue GpyHKIUH (3KHPOPACTBOPUMBIE
BUTaMMHBI, IPOCTATJIaHIUHbI, XKETYHbIE KUCIOTBI, [10JOBbIE TOPMOHBI U KOPTUKOCTEPOUBI), UX
XUMHUYECKHE U (U3NKO-XUMHUYECKHE CBOICTBA, MOJydyeHue W aHaiu3. [loHsTHe 00 OCHOBHBIX
nporeccax, IPOMCXOJAIUX € y4acTHEM JIMIHMJIOB U UX IPOU3BOJAHBIX B JKMUBBIX OpraHU3Max.
Karta®onm3m munmuaoB: TUnonuTHYeckiue (HepMeHTHI, ITyTH OKUCIICHHS XUPHBIX KHUCIOT, CHHTE3
KHUPHBIX KUCIOT. [IepekrcHOe OKUCIIEHUE JTUMHUI0B U MEXAHU3MbI 3aIIUThI OT HETO.

4 O0bém yueOHOH TUCHMIIINHBI
4.1 Ounas dopma

. B 3auerHbIx B akanem.
Bunel yue6HoI paboThl
CIMHUIIAX qacax
O0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 110 Y4eOHOMY MJIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlexruu (JIek) 0,45 16
[Tpaktueckue 3ansatus (I113) 0,89 32
CamocrositeanHas pa6ora (CP) 1,67 59,8
Bua koHTpoJs: 3a4eT / IK3aMeH 3ayer
o B 3auerHbIX B actponom.
Bunsl yueOHoI paboTh
SIMHUTIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (JIek) 0,44 12
[Tpaktiueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44 85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auyer
4.2 3aounas ¢opma
Buist yueGHOR paboTs: B 3ageTHBIX B akanem.
€IMHULIAX qacax
O0mas TpyA0EMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonrakTHas padora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
[Tpaktuaeckue 3arstus (I13) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Buja konTpoJisi: 3a4eT / IK3aMeH 3auer
0,11 (3.8)
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o B 3auerHbIX B actponom.
Bunsl yueOHol paboThI

eIMHULIAX Jacax

O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIaHy 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15

Jlexiuu (JIek) 0,11 3
[Tpaxtuueckue 3ansatus (I113) 0,22 6
CamocrositesibHas padora (CP) 2,56 69

Bup xouTpoJsi: 3a4er / 3k3amMeH 011 3a4yer

’ (2,85)

AHHOTanuA padoyeil NpOrpaMmMbl IHUCUUIIMHBI
«CoBpeMeHHbIe METObI MOUCKA U 00PA0OTKH HAYYHO-TeXHMYECKOI HHpopMaum»
(b1.B.1B.09.01)

1 Ieabl0 JMCHMIUVIMHBI  SBJSETCS  MOATOTOBKAa  CTYIAEHTOB B  o0iactu
UH(POPMALIMOHHOTO  CONPOBOXKAEHUS  HAY4YHOH  JEATENIbHOCTH, IPUBUTHE  HABBIKOB
CaMOCTOSITEIIFHOTO MOUCKA XMMUYECKON HH(DOPMAITH B PA3IMYHBIX UCTOYHUKAX.

2 B pe3yabraTe H3yYeHMs JMCHUILVIMHBI O0y4YalOIIMiicd 1O MporpaMme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyrwomumu obmenpodeccunonansubiMu (OIIK) u npodeccrnonanbHbIMU
(ITK) xommnieTeHIUsAMU:

- CIOCOOHOCTBIO pelllaTh CTaHAAPTHBIE 3a7ayd MPOPECCUOHATIBHON J1ESTeIbHOCTH
Ha OCHOBE WH(POPMALIMOHHONM u  OuOIMOrpaduueckod KyIbTypel C TPUMEHEHHEM
UH(POPMALIMOHHOKOMMYHUKALIMOHHBIX TEXHOJOIMH M € Y4YeTOM OCHOBHBIX TpeOOBaHUI
uHpopmanmronHoi oezonacuoctu (OITK-1);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBbIE HH(OpPMAIMOHHBIE TEXHOJOTHUH,
MPOBOJIUTH 00PaOOTKY MH(POPMAIIMK C UCIOJIB30BAaHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTMYECKUX MapaMeTpoB 0OOPYIOBaHHMS M MOHUTOPUHIA MPUPOAHBIX Cpen
(TIK-3).

3namo:

- OCHOBHBIE  COCTaBISIIOIIME  WH(MOPMAIMOHHOTO  OOEecleueHusi  Impolecca
COIIPOBOKICHUS HAYYHOH 1€ TeNbHOCTH, OHATUS U TEPMUHBI;

- OCHOBHBIE OT€UECTBEHHBIE U 3apyO0eKHbIE HICTOYHUKHU NPOPUIbHON HHPOpMAIUH;

- o0111e MPUHIMIIBI TOJTyYeHHs, 00padOTKU U aHaIN3a HaydYHOH MH(OpMAaIIH.

Ymemo:

- BBIACNIATh KOHKpPETHble HH(GOpPMAIlMOHHBIE TEXHOJIOTMH, HEOOXOAMMBbIE  JUIs
MH(OPMaLIMOHHOTO 00eCIIeYeHNs Pa3IMYHbIX HAyYHBIX OTPEOHOCTEN;

- HaXoAuTh NPOPUIbHYI0 MH()OPMAIUIO B pa3IMYHBIX OTCUECTBEHHBIX U 3apyOEKHBIX
WH(POPMAIIMOHHBIX MacCHUBax;

- 00paOaTbIBaTh U aHAJTM3UPOBATH JAHHBIE C IIEIbI0 BHIABICHHS PEICBaHTHOM HH(pOpMa-
107078

Bnaodemy:

- 3HaHUSIMH O COBPEMEHHBIX aBTOMATH3MPOBAHHBIX MH(OPMAIMOHHO-TIOMCKOBBIX
cucremax (AUIIC), ux BO3MOXKHOCTAX, CII0OCO0aX B3aMMOIECHCTBHSI C HUMU;

- MPAKTUYECKIMH HaBBIKAMU HH()OPMAITMOHHOTO TIOMCKA C TMTOMOIIBI0 TEXHOJIOTHMA
TEJIEKOMMYHHUKAIIMOHHOTO 10CTyNa U MIHTepHEeT-TeXHOIOTHii;

- OCHOBHBIMHM ~MOJXOAAMHU JUIsI aHaIW3a IOJYYEeHHOM JIAHHBIX C LEJNbI0
MH(OPMALIMOHHOTO yIOBJIETBOPEHUSI Pa3IMUHbIX HAyYHBIX TOTPEOHOCTEMH.

3 Kparkoe coaep:xanue JMCHUIINHBI

Beenenne. OCHOBHbIE TOHSTHSI W TEPMUHBL. ['OCynapCcTBEHHas CHCTEMa HAy4YHO-
TeXHU4ecKoi nHpopmauuu. Paccesnue u crapenue uHpopmanuu. Crierpduka nHGOpMALIUU 1O
XUMHU ¥ XUMHUYeCcKOW TexHosoruu. IlepBuunas u BropuuHas mHpopmauus. ©opMbl cBepThI-
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BaHus mHpopmauuu. bubnmorpaduyeckoe onucanue. Ilpumepsr 6ubnuorpaduyeckoro omnuca-
HUS pa3audHbIX BUAOB nepBoucTouHuKoB. ['OCT 7.1 - 2003 «bubmuorpaduueckas 3amuch.
bubnuorpaduyeckoe onucanue». OcnoBHbie opransl I'CHTU. Pacnipenenenue moTokoB Hayd-
Holt mHpopmanuu cpeau opraHoB 'CHTU. XapakrepucTrika U Ha3HauYe€HHWE OCHOBHBIX BHJIOB
u3nanuid. M3maHus OTEYeCTBEHHBIX W 3apyOEKHBIX HMH(POPMALMOHHBIX OpraHoB. OCHOBHBIE
CIIPaBOYHBIC U3/IaHUS.

[Touck wuHpOpMaIUK C MOMOIIBIO pedepaTUBHBIX KypHAIOB. VcTOpHs NOSBICHUS
pedepaTUBHBIX KypHAJIOB U HCIIOJIb30BaHUE WX IS TOMCKa XuMudeckoi nHpopmanuu. Pede-
paTuBHBIC XYpHaJbl O XUMUU. PedeparuBnblii xypHan «Xumus». CTpyKTypa, pyOpHKamms,
cuctema ykaszaresnel. Paznnunbie alropuT™Mbl moucka ¢ ucnodibzoBanrem PXKX. [Tpumepst nowuc-
Ka XMMHYECKON MH(pOpPMAINK ¢ UCTIONb30BaHuEM ABTOpCcKOro, [Ipeamernoro, @opmynbHOTO U
[TarenTHOrO ykazarteneil. PedeparuBnbiii xypHan «Chemical Abstractsy (CILA). Cnyx0a
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuBnoro xypHaia «Chemical Abstractsy.
Cucrema pyOpukanuu. Cucrema TpeTUuHOW MHGOpMauu - ykazartenu. Pa3nuynbie BUABI TOKC-
ka ¢ ucnoinp3zoBanueM CA. Ilpumepsl moucka XMMHYECKOW HH(OpMAIMK C HCIOIB30BAaHHEM
Author Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

[Touck nndopmanuu B B/ AUIIC. ABTOoOmMaTn3npoBaHHbIe HHPOPMALMOHHO-TIOMCKOBEIC
cuctembl. JlManoroBpie MOMCKOBBIE CUCTEMBI - OCHOBHBIE (DYHKIIMH U BO3MOXHOCTH, CIIOCOOBI
nocryna. OcobeHHOCTH OOpaOOTKM M IOMCKa XHMMHUYECKON HHQPOpMalUMu B JUAIOTOBBIX
cuctemax. [louckoBble  CHUCTEMBI 1O XMMHM B  TOJUTEMAaTHYECKUX  CIyxKOax.
Crienman3upoBaHHbIE MTOMCKOBBIE CHUCTEMBI. AJNTOPUTM WH(POPMALMOHHOTO IOHMCKa. BbiOop
JEKCUYECKUX  €QUHUL, MHCHOJb30BAaHUE JIOTMUYECKUX U  IO3ULUHUOHHBIX  ONEpPaTOpPOB.
NH(popMalinoHHO-TTOMCKOBBIN SA3bIK. JIOTMKa U cTpaTerust moucka.

AMUIIC Bceepoccuiickoro MHCTUTYTa Hay4yHOU U TexHudeckoi undopmanuu (BUHUTH).

OcHoBHblE NPOAYKTHI W ycayrd, npenoctrasisgemble BUHUTU B obnactu Hayku u
texHuku. basel nanHbix BUHUTU. IlpenmernHoe coaepkanue u HamonHeHue. CTpykTypa
nokymentoB B bJI BUHUTU. MudopmanmonHo-nouckoBbiil s3biK. IlonckoBast crpaterus.
Ocobennoctn moucka uHpopmanuu B bJ[ BUHUTU. Ananu3 pe3yiabTaToB MOUCKA IO
peneBaHTHOCTH. IlpuMepsl ocyliecTBIEHUS IOMCKAa HMH(OpPMALMM MO Pa3IMYHBIM BHUAAM
nouckoBbIx 3ampocoB B B/l BUHUTU. AUTIC Scopus (Elsevier). OcobeHHOCTH, OpraHU3anus 1
BO3MOYKHOCTH Tmoucka. IlouckoBasg ctparerusa. AHanu3 pe3yiabTaToB Ioucka. IIpumepst
OCYILIECTBJICHHUsS] MOMCKAa MH(MOPMALMU MO Pa3IMYHBIM BHJIaM ITOMCKOBBIX 3alpocoB. AHalu3
LUTUPOBAHUS HaY4YHbIX MyOnaukanuid. OTeyecTBEHHbIE U 3apyOEKHbIE HCTOUHUKH MH(OpMaLUn
[0 XUMHMHU U CMEXHBIM o06sacTsM. O030p CyIIECTBYIOIIMX HH()OPMAIIMOHHBIX MCTOUYHUKOB B
o0nacTu XMMHUYECKON MH(OpPMalMM U CMEXHBIX HayK. [leyaTHble M 31EKTPOHHBIE UCTOYHUKHU
uHpopmanuu. Pacupenue nHGOpMAIMOHHOTO MPOCTPAHCTBA 32 CUET CO3JIaHUs AIIEKTPOHHBIX
BEpPCHUM >KYpPHAJIOB M OTKPBITOTO JOCTYNA K 3JIEKTPOHHBIM MEPUOJUYECKHM M CIPAaBOYHBIM
u3gaHuaM. OrpaHuyeHHus CBOOOJHOTO M aBTOPU30BAHHOIO AocTyma. OTKPBIThIE MOMCKOBBIE
cucreMsl pedeparuBHoit napopmarmu (Scirus, PubMed u mp.).

[Touck uHpoOpMaIK B ANIEKTPOHHBIX KypHanax. MH(popMamoHHble MOPTalibl U CaWThI
AIIEKTPOHHBIX ~M3JAHMM: CaWT dJEKTPOHHBIX IKYpPHAJIOB AMEPHUKAHCKOTO XHMHUYECKOTO
obmrectBa, moprtan Informaworld wusmarensctBa TAYLOR&FRANCIS, wun(poOpmannoHHbIH
noptan SCIENCE DIRECT wusnmarensctBa ELSEVIER, mopramsr uzmarenscts SPRINGER,
WILLEY &SONS, caiitel qpyrux uznatenbcetB. OO1ue ocoOeHHOCTH MpeacTaBieHus nupopma-
nuu. Kparkas xapakrepuctuka pecypcoB. OCOOEHHOCTH MPOCMOTPA MOJHBIX TEKCTOB CTaTeil B
html- u pdf-gpopmarax. [lononHuTenbHBIE QYHKIIHN.

Nudpopmanmonnsle pecypcbl cetu Internet. InoGaibHble KOMIBIOTEpHBIE CETH.
Bo3MoxHOCTH KOMIBIOTEpHBIX ceTel B mepefaue U oomeHne nHpopmaruen. ['nodanbHas ceTh
Internet. Wctopus co3ganuss u pa3Butus. OCHOBHBIE YCIYTH KOMIBIOTEPHBIX CETEH:
JNIEKTPOHHasi mouta W TenekoHpepeHuuu, Telnet, FTP, WWW. Ha3nauenue, npuHIUTIBI
JENCTBUS, CTPYKTYypa, BO3MOKHOCTH. Vcronb3oBaHue MOMCKOBBIX cucteM Internet mist mowmcka
uHpOpMaLIUH.
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[Tonesnsle pecypchl XMMUYECKOH MH(pOpPMaLUK, TOCTyNHbIe yepe3 ceTh Internet. Ilouc-
KOBasi cucTteMa SCifuS - crienuanu3upoBaHHas IOMCKOBas cucrtema Internet, comepikamasi Ha-
YUHYI0 HH(OpPMAINIO, COOPAHHYIO M3 PAa3IUYHBIX PECYpPCOB CETH. AHAINU3 TOKYMEHTOB, Hal/1eH-
HBIX B PE3yJIbTAaTe MOMCKA. BO3MOKHOCTH UX UCIIOJIB30BAHMUS.

Hcrounnku nateHtHol nHpopmanmu. [laTeHTHas toKyMeHTanus Kak HHPOPMAaMOHHBINA
MmaccuB. OCHOBHBIE IOHSTHUS U ONpeneNneHns B o0aacTu nareHtoBeneHus. OObeKThl u300peTe-
HUil. Mexnynapoanast natentHas kiaccudpukanus (MIIK). OcobeHHOCTH TaTeHTHOrO MOUCKA.
OreuectBennbie U 3apyoexubiec AUIIC marentHol mHbOpManuu. XapakTepUCTHKA, OpraHU3a-
11151, BO3MOKHOCTH ITOMCKA.

bJl ®enepanbHoro mHctuTyTa TnpombinuieHHOW cobctBeHHOCTH (DUIIC). OcHOBHBIC
¢ynkunn OUIIC, mpoayktel u ycnyru. B/l marentHoit mupopmanuun PUIIC. CocraB u
BO3MOKHOCTH Joctyna. Ctpykrypa nateHTHOro noxymenra B bJl. CocraBieHue pas3inyHBIX
BapUaHTOB IIOMCKOBBIX 3ampocoB. llpumepbl mpoBeaeHUsT TMOUCKAa B pedepaTHBHONH U

nostHoTekcToBOU B/l «300peTeHus». AHaIN3 pe3yaIbTaTOB IUCKA.

b/l Awmepukanckoro marentHoro BemomctBa United States Patent and Trademark
Office (USPTO). Cocras B/l USPTO. Bosmoxuoctu poctyma. CTpyKTypa MaTEHTHOTO
nokymenta B BbJI. CocraBneHue pas3iMuUHBIX BapUaHTOB MOMCKOBBIX 3ampocoB. [Ipumepsl

IMPOBCACHUA ITOHCKA. Ananuz PE3YyJIbTATOB ITIOUCKA.

b ESPACENET. Komrekuust marentasix bJ] ESPACENET. Bo3moxkHocTr moctyma.
Crpyktypa nateHTHOro aokymeHTta B bJl. CocraBineHue pa3ivyuHbIX BapUaHTOB MOMUCKOBBIX
3ampocoB. [Ipumepsr mpoBenenus noucka B b/ ESPACENET. Ananu3s pe3yabTaToB MOKCKA.

BosmoxkHOCTH co3/1anus cOOCTBEHHBIX MH(GOPMaMOHHBIX poduiiel. Mcnonbp3oBanue
POOJIEMHO-OPHCHTUPOBAHHBIX WH(GOPMAIMOHHBIX MAaCCHBOB, OTOOpPAaHHBIX W3 PAa3THYHBIX
MH(OPMALIMOHHBIX UCTOYHUKOB I CO3JaHMsI COOCTBEHHBIX MpOoduiei.

4 O0beM yueOHOI 1 CHUITUHBI
4.1 Ounas ¢opma
Biutst yueOHOR PaboTs! B 3aueTHbIxX B akanem.
€IMHULIAX qgacax
O01as TPyA0eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
KonrakTHas padora (KP): 0,45 16,2
Jlabopatopusie 3austust (J1a0) 0,45 16
CamocrositenbHas padora (CP) 1,55 55,8
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
Bunsl yueOHol paboThl B 3auerHbIX B actponom.
eIMHUIIAX Jacax
O0mas TPyA0eMKOCTh JMCIHUILJIMHBI 110 Y4eOHOMY IIAHY 2,0 %4
KonrakTHas padora (KP): 0,45 12,15
JlaGopaTtopusie 3anstus (J1ab) 0,45 12
CamocrositesbHas padora (CP) 1,55 41,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
4.2 3aounas popma
Bl yaeGHOR paboTs! B 3auetHbIX B akagem.
€IMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
KonrakTHas padora (KP): 0,11 472
Jlaboparopusbie 3austust (J1a0) 0,11 4
CamocrositesbHas padora (CP) 1,78 64
Bua koHTpOJIA: 3aUeT / IK3aMeH 3auer
0,11 (3.8)

165




Bunpl yue6HOM paboTh B 3auetHpIx B actponom.

¢IUHHULIAX yacax

O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonraktHas padora (KP): 0,11 3,15

JlaGopaTtopusbie 3anstus (J1ab) 0,11 3
CamocrositesnbHas padora (CP) 1,78 48

Bua koHTpOJIA: 3aUeT / IK3aMeH 011 3ayer

’ (2,85)

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«Aupopmanunonnsie Texnoaoruu B xumun» (51.B./B.09.02)

1 Heab0 JUCHUIIMHBI  SBISIETCS  MOATOTOBKAa  CTYAGHTOB B  00JIacTu
UH(POPMALIMOHHOTO COIPOBOXKACHUS HAyYHOW JEATETBHOCTH B O00JACTU CIEIHUAIBHOTO
MoWcKa XHMHYECKON uH(GOpMalUY, TMPUBUTHE HABBIKOB CaMOCTOSITEIbHOTO IMOMCKA
XUMHYECKON MH(DOPMAITUH B Pa3IMYHBIX UCTOYHUKAX.

2 B pe3yabtare wu3ydeHMsl [JUCHUILUIMHBI oO0ydamoluiics 0O mporpamme
O0akajlaBpHaTAa J0JIKEH:

Obnaoams cnenyrwmumu obmenpodeccunonansubiMu (OIIK) u mpodeccronanbHbIMU
(ITK) xoMIIeTeHIIUSIMHU:

- CIOCOOHOCTBIO ~ pemarh  CTaHAApPTHBIE  33Ja4d  NPO(ECCHOHATBHOM
NESTENIbHOCTH Ha OCHOBE HMH(POPMAIMOHHOM u  Oubnmorpaduueckoil KyabTypsl C
NpUMEHeHHEeM HH()OPMAITMOHHOKOMMYHUKAIIMOHHBIX TEXHOJOTUH M C YY4E€TOM OCHOBHBIX
TpeboBanuii uHpopmamoHHoi 6e3omacuoctu (OITK-1);

- CIIOCOOHOCTBIO  HCIIOJI30BaTh COBPEMEHHBIE HMH(OPMAIOHHBIE TEXHOJIOTHH,
MPOBOAUTH 00pabOTKY MH(OPMALIMK C MCIIONB30BAHUEM IMPUKIIATHBIX MPOrpaMM U 0a3 JTaHHBIX
JUIS pacdeTa TEXHOJIOTUYECKHX IMapaMeTpoB OOOPYAOBaHHS W MOHHTOPWHTA MPUPOIHBIX CpEX
(TIK-3)

3uams:

- OCHOBHBIE  COCTaBJSIOIIME HWH(POPMALMOHHOTO oOOecredeHus: Ipolecca
COITPOBOKIICHUS HAYYHOH NI TEFHOCTH, TOHATUS H TEPMUHBL;

- OCHOBHBIE OTEUECTBEHHBIE U 3apyOe’KHbl€ MCTOYHHUKHM TNPOPUIBHOM
MH(pOpMaLIUU IO XUMHH;

-00111e MPUHLMIIBI TOTY4YeHus, 00pabOTKH U aHaN3a Hay4YHOU MH(popMaLuy,

Ymemo:

- BBIACNATh KOHKpPETHble WH(GOpPMAIlMOHHBIE TEXHOJIOTUH, HEOOXOIUMBbIE s
MH(OPMALIMOHHOTO 00€CIIeYeHNs Pa3IMYHbIX HAyYHBIX OTPEOHOCTENH;

- HaXoJIUTh NMPO(UIbHYI0 MH()OPMAIUIO B Pa3IMYHBIX OTEUECTBEHHBIX M 3apyOeKHBIX
WH(POPMAIIMOHHBIX MacCHUBax;

- 00pabaThIBaTh U AaHAJM3UPOBATH JAaHHBIE C LIENbIO BBISBICHUS pelIeBAaHTHON MH(pOpMa-
1,

Bnaodemu:

- 3HaHUSIMH O COBPEMEHHBIX aBTOMATH3MPOBAHHBIX MH(OPMAIMOHHO-TIOMCKOBBIX
cucremax (AUIIC) B obmacTd XUMHM UM CMEXHBIX OTpaciieil, UX BO3MOXHOCTSX, CHOco0ax
B3aUMOJCHCTBUS C HUMMU;

- MPAKTUYECKMMH HaBBIKAMU MH()OPMAIIMOHHOTO TIOMCKA C MOMOIIBIO TEXHOJIOTHMA
TEJIEKOMMYHHUKAIIMOHHOTO JI0CTyTa U MIHTepHEeT-TeXHOIOTHIi;

-OCHOBHBIMU MOJIXO/IaMU JUIS aHAJIN3a OJTYYEHHBIX TaHHBIX.

3 Kparkoe conepkaHue AUCHUTLINHBI

Beenenne. OcHOBHblE TOHATUS W TepMHUHBL. [OcymapcTBeHHas cHucTEMa Hay4HO-
TexHu4deckon napopmanun. Paccesaue u crapenue uHbopmanuu. Crnenuduka nHGoOpMaIuy mo
XUMHUU ¥ XUMHUYECKOW TexHojoruu. IlepBuunas u BropuuHas mHdpopmauus. OopMbl cBEpTHI-
BaHus nHpopManuu. bubmuorpaduueckoe onucanue. [Ipumepsr 6ubmmorpaduaeckoro omnuca-
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HUS pa3nu4HbIX BUAOB mnepBouctouHukoB. 'OCT 7.1 - 2003 «bubnuorpaduyeckas 3amuch.
bubnuorpaduueckoe ommcanuey». OcHoBHbie opranbl [ CHTU. Pacnpenenenue moTokoB Hayd-
Hoil mH(popmanuu cpenu opranoB 'CHTU. Xapakrepuctrka u Ha3HaYeHHE OCHOBHBIX BHJIOB
u3nanuii. M3nanus oTeuyecTBEHHBIX U 3apyOeKHBIX HMH(POPMALMOHHBIX OpraHoB. OCHOBHBIE
CIIPABOYHbBIC U3JAHUS.

[Touck wunHpopManuu c MOMOILIBI0 pedepaTUBHBIX >KypHaloB. Mcropus mnosBiaeHUS
pedepaTuBHBIX KYPHAIOB U MCIOJIB30BAHUE MX JJIS TIOMCKAa XUMHUYECKOH nHpopmarmu. Pede-
paTUBHBIN KypHan «Xumus». CTpykTypa, pyOpuKamus, cucteMa ykasarened. Paznmuunbie an-
TOPUTMBI TIOUCKA ¢ ucnoib3oBanueM PXKX. I[Ipumepsl moucka XuMHUECKOW MH(POPMALIUU C UC-
nojs3oBanueM ABropckoro, [Ipeamernoro, @opmynsHoro u IlatenTHoro ykasareneit. CpaBHe-
uue PXXX u P2XK «Chemical Abstracts» (CIIIA).

[Touck nadopmanuu B bJI AUIIC. ABTOMaTH3MpoBaHHBIE HHOOPMAITMOHHO-TIOUCKOBBIC
cucreMbl. OcobeHHOCTH 00pabOTKM W TOMCKAa XHUMHYECKOH HH(OpMalu B JAUATOTOBBIX
cucrtemax. [loWckoBble CHUCTEMBI 1O XHUMHH B MOJUTEMaTHYECKUX  CIyxk0ax U
CHEeIMATU3UPOBAHHBIE TTOMCKOBBIE CHCTEMBI. AJITOPHUTM HMH(GOPMAIIMOHHOTO Toucka. Bribop
JEKCUYECKUX  €QUHUL, MHCHOJb30BAaHUE JIOTMUYECKUX U  IO3ULUUOHHBIX  ONEpPaTOpPOB.
NHupopMalinoHHO-TIOMCKOBBIN S3bIK. JIOTMKa U cTpaTerus noucka.

AMUIIC Bceepoccuiickoro MHCTUTYTa Hay4yHOU U TexHuyeckoi nndopmannu (BUHUTH).

OcHoBHblE NPOAYKTHI W ycayrd, npenoctasisemble BUHUTU B obnactu Hayku u
texHuku. basel nanHbix BUHUTU. Ilpenmernoe conepkanue u HanosnHeHue. CTpykTypa
nokymentoB B b/l BUHUTU. HudpopmannoHHO-TTIOMCKOBEIN s3bIK. [lomckoBasi crpaterus.
Ocobennoctu mnoucka wunopmanmu B b/ BUHUTU. Ananus pe3yiabTaToB MOUCKa IIO
peneBanTHOCTH. IlpuMepsl ocyliecTBIEHUS IOMCKAa HMH(OpPMALMM IO Pa3IMYHBIM BHUAAM
nouckoBbIx 3anpocoB B b/l BUHUTU. OtedecTtBeHHbIe U 3apyOexkHbIe HCTOYHUKU HHPOPMAITUU
[0 XMUMHUU U CMEXKHBIM obOnactaM. O030p CyIIeCTBYIOUX HH(POPMAIMOHHBIX MCTOYHHUKOB B
o0nacTu XMMHUYECKON MH(OpPMAIMK U CMEXHBIX HayK. [leyaTHble M 3JEKTPOHHBIE UCTOYHHKHU
uH(popManuu. Pacmmpenne HHPOPMAIIMOHHOTO POCTPAHCTBA 332 CUET CO3/aHUS dJIEKTPOHHBIX
BEPCUM >KYpPHAJIOB M OTKPBITOTO JOCTYNA K JJIEKTPOHHBIM IMEPHUOAUYECKMM M CIPABOYHBIM
u3naHusaM. OrpaHudeHus CBOOOJHOTO M aBTOPU30BAHHOIO JocTyna. OTKpBITHIE MOMCKOBBIE
cucteMsl pedepaTuBHOM HHPOP-

maru (Scirus, PubMed u ap.). AUTIC Scopus (Elsevier). Oco6eHHOCTH, OpraHU3aIHs]

U BO3MOXXHOCTH mnoucka. IlouckoBas crparerus. AHann3 pe3ynbTaroB noucka. [Ipumepst
OCYIIIECTBJIEHUS MOMCKA MH(OPMALMU O Pa3JIMYHBIM BHUJIaM MOMCKOBBIX 3allpOCOB. AHaINU3
UTUPOBAHUS HAYYHBIX MyOTUKALIUH.

WUctounukn  mnareHTHOM  uHpopmauuu.  [lareHTHass ~ JOKyMeHTanus  Kak
UHPOpPMaLMOHHBIH MaccuB. OCHOBHbBIE MTOHATHUS U OINPEJENIEHUs] B 00JIACTH NAaTEHTOBEICHMS.
O06bexTsl n300peTeHunil. Mexnynaponnas nateHTHas kinaccupukanus (MIIK). Ocobennoctu
naTeHTHoro mnoucka. OteuecTBeHHble U 3apyOexxHble AUIIC mareHTHON wuH(pOpMaIMH.
XapakTepucThKa, OpraHu3alMs, BO3MOXKHOCTH Tnoucka. bJl demepanbHOr0 HWHCTUTYTA
npomeinieHHONH coOctBeHHOCTH (DUIIC). BJ[ AMepukaHCKOro MaTeHTHOTO BEIOMCTBA
United States Patent and Trademark Office (USPTO). B/l EBpomeiickoro mnaTeHTHOTo
BegomcrBa ESPACENET. CoctaB u Bo3MOkHOCTH jJocTtyna. CTpyKTypa HaT€HTHOTO
nokymenta B BJ[. CocraBneHune pa3iau4HbIX BapHAHTOB IOMCKOBBIX 3ampocoB. lIpumepsr
NPOBE/IECHUS TIOMCKA. AHalIM3 pe3yabTaroB moucka. Ilouck MHPOpMaLUU B 3IEKTPOHHBIX
KypHanax. MHbopMallnoHHbIE TOPTajbl U CAalThl JIEKTPOHHBIX U3JAHUI: CallT AIMEKTPOHHBIX
KYpHAJIOB AMEPUKaHCKOTO XHMHU4Yeckoro oOmectBa, mopran Informaworld wmznarenscrsa
TAYLOR&FRANCIS, wundopmammonnsiii mopran SCIENCE DIRECT wu3natenscTBa
ELSEVIER, mnopranet wusnmarensctB SPRINGER, WILLEY&SONS, caiitel  apyrux
uznatenbeTB. OOne 0cOOEHHOCTH IpefcTaBieHus nHpopmanuu. KpaTkas xapakTepucTuka
pecypcoB. OCOOCHHOCTH TPOCMOTpa MOJHBIX TekcToB craredi B html- u pdf-popmarax.
JlononuurenbHble QYyHKIUH.

WNudopmannonnsie pecypebl cetu Internet. Mcmonb3oBaHuME TOMCKOBBIX CHCTEM
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Internet s momcka xXuUMHYECKOW WHGOpPMAIUH.
uHpopmarnuu, JOCTymHBIE depe3 ceTh  Internet.

ITonesnsle pecypcesl
[TouckoBas

CUCTEMA

XUMHUYECKON

Scirus -

CHeMallM3upOBaHHasl TIOMCKOBass cuctema Internet, comepikamas HaydHyro WHGOpPMAITUIO,
COOpaHHYIO U3 PA3JIMYHBIX PECYPCOB CETH. AHAJIN3 JOKYMEHTOB, HAlJIEHHBIX B PE3yJIbTaTe

moucka. Bo3M0KHOCTH HUX HCIIOJIB30BaHUS.
4 O0beM yuyeOHOH THCIHMIIINHBI
4.1 Ounas dopma

o B 3adeTHBIX B akanem.
Bunpl yueOHOM paboTh
SIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonrakTHas padora (KP): 0,45 16,2
Jlaboparopusbie 3austus (J1a0) 0,45 16
CamocrositesbHas padora (CP) 1,55 55,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auyer
Bunel yue6HoI paboTh B 3auerHbIX B actponom.
eIMHULIAX qacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 2,0 o4
KonraktHas pa6ora (KP): 0,45 12,15
JlabopaTtopusbie 3anstus (J1ab) 0,45 12
CamocrositesbHasi padora (CP) 1,55 41,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
4.2 3aounas popma
Buuist yueOHOR PaboTE! B 3aueTHBIX B akagem.
SIMHUTIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonraktHas padora (KP): 0,11 4,2
Jlaboparopusie 3ansitus (J1a0) 0,11 4
CamocrositenbHas padora (CP) 1,78 64
Buj koHTpoJIsi: 3a4eT / IK3aMeH 011 3aver
' 3.8)
Bunpl yue6HOI paboTh B 3aueTHbIx B acTponom.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 10 Y1eOHOMY IUIAHY 2,0 %4
KonrakTHas padora (KP): 0,11 3,15
JlabopaTtopusie 3anstus (J1ab) 0,11 3
CamocrositesibHas padora (CP) 1,78 48
Buja kouTpoJisi: 3a4eT / IK3aMeH 011 3auert
’ (2,85)

AHHOTanusA padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«OCHOBBI MPOEKTHPOBAHMS M IKOJOrnveckas 3kcneprusa » (b1.B.J1B.10.01)

1 Ieab aMcHMIVIMHBI - TpUoOpeTeHHe OOydYaroIMMUCS YIIIyOJE€HHBIX 3HAHUM U
KOMIIETEHIINH, MOJydeHHe U 3aKperuieHne mpodecCHOoHaIbHBIX YMEHUH M HABBIKOB B 00JacTh
MIPOBEJEHUS HSKOJIOTMYECKON HKCIEPTH3bl TMPOEKTOB CTPOUTENBCTBA C  HCIOJIb30BAaHUEM
CIEIMaJIbHBIX METOJ0B OLEHKH U aHaJIN3a IPOEKTHBIX MaTEPUaOB.
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2 B pe3yabTare u3ydyeHHs] TUCHUIUIHHBI 00yYawUIMiicsl Mo mMporpaMMe 0aKajas-
pHaTa 10/I2KeH:

Obaaoams crneayromumu npodeccuonanbHbiMu KommneTeHusmMu (11K):

- CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IPOILIECCOB C
MO3HILIMN SHEPTO - U PECypcocOepekeHusl, MUHIMU3ALMU BO3JICHCTBUS Ha OKPYKAIOIIYIO CPEIy
(IIK-2);

- CHOCOOHOCTBIO  HCIOJB30BaTh  HOPMATHUBHBIE  JIOKYMEHTBI IO  KadecTBY,
CTaHAapTU3aIMu U cepTrduKauu npoayktoB u uzaenuit (I1K-4);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHHUYECKYI0O MH(OpMAINIO, aHATH3UPOBATH OTEUYECT-
BEHHBIN M 3apyOe)KHBIN OIBIT 110 TeMaTuke ucciaenopanuii (ITK-13).

3uams:

- oOuIMil MOPSIIOK IPOBEACHHUSI SKOJIOTHUECKON IKCIEPTU3bI MPOEKTOB CTPOUTEIHCTBA,

- OCHOBHBIE METO/bI SKOJIOTUYECKOMN IKCIIEPTU3HI IPOEKTOB CTPOUTEIHCTBA;

- OCHOBBI PacueTOB 3arpsiI3HEHUs MPU3EMHOTO CII0sI aTMOC(EpHOro BO3/TyXa U BOJHBIX
00BEKTOB JUISI OJJUHOYHBIX UCTOYHUKOB W TPYII B3aHMOCHCTBYIONINX HCTOYHHKOB BBIOPOCOB
(cOpOCOB ) 3arpsA3HSAIONINX BEIICCTB.

Ymemo:

- aHaAJIM3HPOBATh MPOEKTHbHIC IAHHBIE [0 HCTOYHUKAM BBIOPOCOB (COpPOCOB) 3arpss-
HSIOIUX BEIICCTB; BBIACISITh IPUOPUTETHBIC ISl SKCIIEPTHU3BI 3arpsA3HSIONINE BEIIECTBA U HC-
TOYHHKHU UX BEIOPOCOB (COPOCOB );

- TPOBOJHTH OILIEHKY MPaBUIHBHOCTU MPOCKTHBIX PEHICHUI 10 HOPMATHUBAM IMPEACIHHO
JOTYCTHUMBIX BBIOPOCOB (COPOCOB) 3arps3HSIONINX BELIECTB;

- TPOBOJMTH OICHKY MPABMJILHOCTH MPOCKTHBIX PEIICHUH MO pa3MepaM CaHUTApHO-
3alIUTHBIX 30H U 30H BIUSHUS IPOCKTUPYEMBIX 0OBEKTOB.

Braoemy:

- METOJaMH CPaBHEHUS BAPHAHTOB MPOEKTHBIX PEIICHU;

- HaABBIKAMH COCTABJICHHS W aHAJIN3a MPUHIIUIHAIBHBIX TEXHOJOTHYECKHX OJIOK-CXEM
Y TIPUHIHUITHATBHBIX allllapaTypHBIX CXeM MPOEKTHUPYEMBIX MPOIIECCOB;

- HaBBIKAMH COCTABIIEHUS HKCIEPTHBIX 3aKIFOYEHUH IO Pe3ylibTaTaM 3KOJOTHMYECKON
AKCIIEPTU3BI TPOEKTHBIX PEIICHUH.

3 Kparkoe cogep:kaHue JUCHUNIUHBI:

OCHOBBI pacyeToB 3arpsi3HEHUs MPU3EMHOTO €0 aTMOC(HEpPHOro BO3AyXa M BOJHBIX
00BEKTOB IS H30JUPOBAHHBIX UCTOYHUKOB U TPYIIIT B3aUMOICHCTBYIONINX HCTOYHUKOB BBIOPO-
COB U COpPOCOB 3arpsI3HAIONINX BEIIECTB; METO/Abl aHAN3a MPABUILHOCTH MPOEKTHBIX PElIeHUI
no HopmatuBaM [1/[B (H/IC) nns npuopUTETHBIX 3arpsA3HSIONIMX BEIIECTB U MCTOYHUKOB HX
BBIOPOCOB (COPOCOB ), pEIICHUI 10 pa3MepaM CAaHUTAPHO-3AIIUTHBIX 30H U 30H BIUSHUS MPOEK-
TUPYEMBIX OOBEKTOB; KOJWYCCTBCHHBIH METOIBI CPAaBHECHUS BAapHUAHTOB MPOCKTHBIX PEIICHUMH;
METOJIbl COCTABIICHUS MPUHIMITUATIBHBIX TEXHOIOTHYECKUX U anmapaTypHBbIX TEXHOJIOTHMUECKUX
CXEM TIO TIPOCKTHBIM JIAHHBIM U WX UCIOJB30BAHUS MIPH MPOBEICHUH YKOJIOTHUCCKON IKCIIEPTH-
3Bl IPOEKTOB CTPOUTEIHCTRA.

4 O0bem yueOHO# TUCUMIITIMHBI

4.1 Ounas gopma

. B 3aueTHEBIX B akanem.
Bunsl yueOHoM paboThI
eIMHUIIAX qacax
O01as TPYA0€eMKOCTh JMCHUILIHHBI N0 Y4€OHOMY IJIAHY 4,0 144
KonrakTHas patora (KP): 1,33 48,2
Jlexruu (JIek) 0,89 32
[Tpaktueckue 3arstus (I13) 0,44 16
CamocrositesibHas padora (CP) 2,67 95,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM
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o B 3auerHbIX B actponom.
Bunsl yueOHol paboThI

eIMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 108
KonraktHas pa6ora (KP): 1,33 36,15
Jlexiuu (JIek) 0,89 24
[Tpaxtuueckue 3ansatus (I113) 0,44 12
CamocrositesibHas padora (CP) 2,67 71,85
Bujx koHTpoJIsi: 3a4eT / IK3aMeH 3a4er C
OLICHKOM
4.2 3aounas popma
Bitbt yuc6Hoi paGoTs! B 3auetHbIx B akagem.
SIMHUIIAX gacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 0,33 12,2
Jlexmu (Jlek) 0,22 8
ITpakTnueckue 3anstus (113) 0,11 4
CamocrositesbHasi padora (CP) 3,56 128
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3ay4eT ¢

onenkoii (3,8)

. B 3auerHbIX B actponom.
Bunet yueGHoii paboThl
eIIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonrakTHas padora (KP): 0,33 9,15
Jlexruu (JIek) 0,22 6
[Tpaktiueckue 3anstus (I13) 0,11 3
CamocrositeanHas pa6ora (CP) 3,56 96
Buja konTpoJisi: 3a4eT / IK3aMeH 3a4eT ¢
0,11 OLIEHKOM
(2,85)

AHHOTaIUs padoyeld MPOrpaMMbl JUCHHUILIHHBI
«OueHka Bo3eiicTBHA HAa oKpYy:xkawinyio cpeny» (b1.B.JB.10.02)

1 Heap aucuMmIMHbI — TMpHOOpeTeHHEe OOYYaIOIIMMUCS 3HAHUNA W KOMIETCHIIHH,
MOJIyYeHUE M 3aKperyieHue NpodecCHOHANbHBIX YMEHHI M HaBBIKOB B OO0JACTH OLIEHKH
BO3/ICUCTBUS Ha OKPY)KAIOLIYIO Cpedy, IMO3BOJSIOLIMX IPEeTeHJ0BaTh Ha pabouue Mecra B
paccmaTpuBaeMoii chepe mpoecCHOHATBHBIN AESTEIHPHOCTH.

2 B pe3yabraTre uU3ydYeHMs AUCHMIUIMHBI o0Oyyawuiuiics 00 mnporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnadams cnenyromuMu npodeccuoHaibHbIMU KomneTeHIusamu [1K):

- CIOCOOHOCTh y4acTBOBATh B COBEPILIEHCTBOBAHUM TE€XHOJIOTHMUECKUX IMPOIIECCOB C IO-
3ULKI 3HEPro - U pecypcocOepekeHusl, MUHUMU3AlUU BO3JEHCTBUS Ha OKPYXKAIOILIYIO CPEIy
(IIK-2);

- CMOCOOHOCTH MCMOJIh30BaTh HOPMATHUBHBIE JOKYMEHTHI 110 Ka4eCTBY, CTaHIapTU3AlIUN
U cepTudukanuu mpoaykros u usaenuit (IIK-4);

- TOTOBHOCTh H3Yy4aTh HayYHO-TEXHUYECKYI0 WH(}OpMaINIO, aHaIHU3UPOBATH OTEUECT-
BEHHBII U 3apyOeXKHBII OMBIT 10 Tematuke uccaenopanuii (ITK-13).

3uame:

— OCHOBHbIE TpeOOBaHUS HOPMATUBHBIX JOKYMEHTOB, PErYJIHPYIOUIMX IPOBEICHUE

170




OBOC B Poccuiickoit ®enepanuy;

— npunuunsl OBOC;

— o6yt mnpouenypynpoeaenus OBOC, BkiIro4as OpraHu3anui0 OOIIECTBEHHBIX
CIIyIIAHUH.

Ymems:

— OIeHHBaTh (DOHOBOE COCTOSTHUE OKPYXKAIOMIEH cpefpl W 370pPOBbS HACEICHHUS B
paifoHe pa3meneHus 00bEKTa HaMeuaeMO TPOU3BOJICTBEHHOM e TEIILHOCTH,

— OLICHHUBAaTh BEJIMYMHY, HHTEHCHUBHOCTh U MPOJOJDKUTEIBHOCTHIOTEHIIHAIBHOTO
BO3/ICIICTBUS HAMEUYAEMOM JEATEIIbHOCTH Ha OKPYKAIOIIYIO CPEly U 310pOBbE HACENICHUS;

— CpaBHUBaTh M OIICHMBATh AQJIbTEPHATHBHBIC BapUAHTHl pPa3MEUICHUS IUIOLIAAKU
CTPOUTENHCTBA U TEXHOJIOTMUYECKUX PEUICHUH, BKIIIOYASIIPUPOI00XPAHHBIE MEPOTIPUSTHUS;

— paspabatsiBaTh nporpammsl mpoeaeHuss OBOC.

Bnaoemp:

— cHUCTeMOH TPO(EeCCHOHATBHBIX MOHITHA W JIOTUYECKHX OOOCHOBAHHMA NIEATEITHHOCTH
BOOJIACTH OLIEHKU BO3JEICTBUS Ha OKpyxkaroryto cpeny (OBOC);

— OCHOBaMH OpraHu3ald MOHUTOPHHIA BO3JICHCTBUS HAMEYAEMOU TPOU3BOICTBEHHON
JIeATETLHOCTH Ha OKPYXKAIOIIYIO CPEeIy U 3J0POBbE HACEICHNS,

— MeTOoJaMH IOATOTOBKH U TMPOBEIEHHUs OOIIECTBEHHBIX CIYyIIAHUN [0 MaTepuaiam
OBOC, Bxirouas oopMiIeHHE POTOKOJIOB OOIIIECTBEHHBIX CIYIIAHHI.

3 Kpartkoe conepkaHue JUCHUILINHBI:

JlucuunivnHa BKIIOYAET: UCTOPUIO BOSHUKHOBEHUS W PAa3BUTHUS OLICHKH BO3JICHUCTBUS Ha
OKpyXaroIryro cpeny (environmental impact assessment, EIA)3a py6exxom u B P®; cucremy
OCHOBHBIX TMOHATHA B paccMmaTpuBaemoil oOmactu; npuHiunsl OBOC kak HHCTpyMeHTa
GbOopMUPOBAaHUS pENICHWN Ha paHHUX »JTanax MPOCKTHPOBAHUS OOBEKTOB XO3SMCTBCHHON
NESTENIbHOCTH C Y4YacTHEM BCEX 3aMHTEPECOBAHHBIX CTOPOH; MPEUMYINECTBA W BBITOMBI,
cBsa3aHHble ¢ npoBegeHrneM OBOC; mpoOiembl M OTpULIATENIbHBIE MPUMEPHl UTHOPUPOBAHUS
OBOC; ocnoBuble yuacTHuKH OBOC, uxX MOJIHOMOYMS M OTBETCTBEHHOCTb: 3aKa3UMK OLICHKH,
WCIIOJTHUTENIb padoT, OOIIECTBEHHOCTh pPETrMOHa pa3MeElIeHUs: 00BbEeKTa OICHKU; MpoIeaypa
OBOC: ocHOBHBIE STambl, BHABI paboT, pa3pabaThiBaeMas JOKYMEHTAIlMs; IMOATOTOBKA U
MPOBEICHUE OOIIECTBEHHBIX clymanuii nmo marepuaram OBOC, odopmiieHne MpoOTOKOJIOB
OOIIECTBEHHBIX CNyIIaHUi; pa3paboTka mporpammbl npoeaeHuss OBOC; onenka (hoHOBOTO
COCTOSIHHSI OKPYXKAIOIIeH Ccpeapl W 3]I0pOBbSl HACENeHHWs B palioHE pa3MelIeHHs O0O0beKTa
HaMeuyaeMo#l JesTeNbHOCTH; CPAaBHEHHE M OLIEHKA aJlbTEPHATHBHBIX BAapUAHTOB pPa3MELICHUS
MJIOMIAJIKKM  CTPOMTENICTBA U TEXHOJOTMYECKUX  PEIICHHWH, BKJIIOYash PEIICHHUS 1O
NPUPOJOOXPAHHBIM ~ MEPOINPHUATHUAM; METOAbl OLEHKH BEIWYUHBI, HMHTEHCUBHOCTH U
MPOJIOJDKUTENIBHOCTH  TIOTCHIIMAIIBHOTO ~ BO3/ICMCTBUSI  HAMEYaeMOM  JIEATEIbHOCTH  Ha
OKPYKAIOIIYI0 Cpely U 3I0pOBbE HACENEHHUs; OpraHu3alMs MOHUTOPUHIA BO3JCUCTBUS
HAME4YaeMON  XO3SWCTBEHHOW JEATEIbHOCTH Ha OKPYKAIOIIYIO Cpeay H  3J0pOBbE
HaceleHus;noaroropka ordera mo OBOC.

4 O0beM yueOHOH THCHMIIINHBI

4.1 Ounas gopma

. B 3aueTHbIX B akanem.
Bunsl yueOHoM paboThI
CIMHUTIAX Jacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonraktHas pa6ora (KP): 1,33 48,2
Jlexumm (Jlek) 0,89 32
[Tpaktueckue 3arstus (I13) 0,44 16
CamocrositeanHas pa6ora (CP) 2,67 95,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4eT ¢
OLICHKOM
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o B 3auerHbIX B actponom.
Bunsl yueOHol paboThI

eIMHULIAX Jacax
O01as TpyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 1,33 36,15
Jlexiuu (JIek) 0,89 24
[Tpaxtuueckue 3ansatus (I113) 0,44 12
CamocrositesibHas padora (CP) 2,67 71,85
Bujx koHTpoJIsi: 3a4eT / IK3aMeH 3a4er C
OLICHKOM
4.2 3aounas popma
Bitbt yuc6Hoi paGoTs! B 3auetHbIx B akagem.
SIMHUIIAX gacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 0,33 12,2
Jlexmu (Jlek) 0,22 8
ITpakTnueckue 3anstus (113) 0,11 4
CamocrositesbHasi padora (CP) 3,56 128
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3ay4eT ¢

oueHkoii (3,8)

N B 3auerHbIX B actponomMm.
Bunel yue6HoI paboThl
eIMHUIIAX qyacax
O0mas TpPyA0EMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonTaktHas padora (KP): 0,33 9,15
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositenbHas padora (CP) 3,56 96
Bua xouTpoas: 3auet / IK3amMeH 3a4er €
0,11 OIIEHKOM
(2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI

«MeToabI XUMHYECKOT0 MOHUTOPUHTA oKpY:Kkaweii cpensi (51.B.1B.11.01)

1 Ieab TUCHUIUIMHBI - TIOTyYEHUE CTYJECHTAMH MPAKTUYECKUX HABBIKOB B 00JIACTH
XUMHUYECKHX METOJIOB MOHUTOPHHTA OKPYKAIOIIEH CPEIbI.

2 B pe3yabrare wu3yYeHHsi AUCHUILUIMHBI oOydamommiics 1O mporpamMme
0akajiaBpuaTa J10JIKeH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) kommerenmusmu:

- CIIOCOOHOCTh  HCIIOJIb30BAaTh COBPEMEHHBbIE HMH(POPMAIIMOHHBIE TEXHOJIOTHH,
MPOBOJIUTH 00pa0OTKYy MH(POPMAIIMH C UCIIOIH30BAHUEM MPUKIIAIHBIX IPOrpaMM U 0a3 JaHHBIX
JUTSL pacueTa TEXHOJOTUYECKUX MapaMeTpoB OOOPYIOBAHMS WU MOHHMTOPUHTA MPUPOAHBIX CpEll
(TIK-3);

- CIOCOOHOCTH MPUMEHSATH COBPEMEHHBIE METO/IbI HCCIIEAOBAHUS TEXHOJIOTHIECKHIX
MPOIIECCOB W TPHUPOIHBIX CpPEl, MCIOJB30BaTh KOMITBIOTEPHBIE CpEACTBA B HAYYHO-
uccnenoBarenabckoi padore (ITK-14).

3nams:

- OCHOBHBIE MTapaMeTPhl OIICHKU Ka4eCTBA OKPYKAIOIICH CPE/Ibl;

- SKCIIEPUMEHTAJIbHBIE METO/IbI OLICHKH KayecTBa OKpY’Kalolllel Cpelibl, OCBOCHHbBIE
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B IIPOLIECCE 3aHATUI;

- TEOPETUYECKHE OCHOBBI METOIOB OLIEHKH KaueCTBa OKPYKAIOIIEH CpeIbl;

- OCHOBHBIC HOPMATHUBHBIC IOKYMEHTHI 110 KAYECTBY OKPY KAIOIICH CPE/IbI.

Ymemo:

- OpPraHHU30BaTh U OCYIIECTBUTH IKCIIEPUMEHT;

- MOJIYYUTh PACUETHBIE TAPaMETPhI M0 HIKCIIEPUMEHTAIbLHBIM JaHHBIM;

- MIPOBECTH CPABHUTEIHHBINA aHAIN3 IMOJYUYEHHBIX JAHHBIX C HOPMATHBHBIMHU WU
JIPYTUMHU JTUTEPATypHbIMU JaHHBIMHU.

- C/IeTIaTh BBIBOJ O COCTOSIHMH KaueCTBa OKPYKAIOIICH CPEIbI.

Braoemy:

- HaBBIKAMHU OJKCIEPUMEHTAILHONH paboThl M METOJaMH pacdyera IapaMeTpoB
KauyecTBa OKPY’KaloIEeH Cpebl.

3 Kparkoe coaepikaHue AUCUUILINHBI:

Oyenxa kauecmsa ammocgeprozo 6o30yxa. IlpaBuna npobooTdopa M OllEHKa KauecTBa
atMoc(hepHOro BO3IyXa. ONPEICIICHHE 3arpyKCHHOCTH YIUI[ T. MOCKBBI aBTOTPAHCIIOPTOM
(mepekpecTKu yIuIl 3aAaroTcs mpenogaBateneM). OneHKa YpoBHS 3arps3HeHHs] aTMoc(epHOoro
BO3/lyXa OTPaOOTAaHHBIMH Ta3aMH aBTOTPAHCIIOPTA HA YYaCTKE MAruCTPabHOM yiuibl. Pacuer
N3A.

Oyenka kauecmea 600bl NO OCHOBHbIM 2UOPOXUMUYECKUM nokazamensm. OnpenencHue
aktuBHOM peaknuu (pH), Ouxpomarnoii okucissemoctu (XIIK), comeprkanust pacTBOPEHHOTO KH-
CJIOpOJIa, B3BEIICHHBIX BEUIECTB, CYXOT0 OCTAaTKa, OOIEro jkeie3a, Maprania, XJIOPUIOB, CYib-
datoB, HuTparoB. Pacuer 13B.

Oyenka cocmosaHus noyseHHo20 nokposa. OTOop Tmpod TMOYBBI, KBApTOBAHUE,
MOAroTOBKa K aHanuzy. Omnpenenenue pH BOAHON U COJIEBOM BBHITSKEK, OOMEHHBIX KaJbIUS U
MarHusi, HUTPATOB, OPraHUYECKUX CoenuHEHUH (rymyca). DHUTO-TECT KaK OIUH W3 METOOB

OHOJIOTUYECKOTO.
4 O0beM yueOHO 11 CHUITHHBI
4.1 Ounas gopma

. B 3aueTHbIxX B akanem.
Bunsl yueOHol paboThl
eIIMHUIIAX qacax
Oo0mas TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 108
KonrakTHas padora (KP): 1,33 48,2
JlaboparopHsie 3ausTus (J1ao) 1,33 48
CamocrositenbHas padora (CP) 1,67 59,8
Buj KoHTpoJIs: 3a4eT / IK3aMeH 3a4er

Bunsl yueOHoM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
O0mas TpyA0EMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
JlabopartopHsie 3ausTus (J1aod) 1,33 36
CamocrositesibHas padora (CP) 1,67 44 85
Bua koHTpoJIsA: 3a4eT / IK3aMeH 3a4er

173




4.2 3aounas popma

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas padora (KP): 0,45 16,2
Jlaboparopusbie 3austus (J1a0) 0,45 16
CamocrositesbHas padora (CP) 2,44 88
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auyert
0,11
(3.8)
o B 3auerHbIx B actponom.
Bunpsl yaeOHol paboThI
eIMHULIAX Jacax
O0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,45 12,15
Jlaboparopusbie 3ausTus (J1a0) 0,45 12
CamocrositesibHas padora (CP) 2,44 66
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auert
’ (2,85)

AHHOTAIUs padoyeil MPorpaMMbl TUCHHIIHHBI
«MeTobI OLIEeHKH KavecTBa oOKpyxawiueii cpeani » (61.B./[B.11.02)
1 Heap AUCHUIUIMHBI - MOJTYYEHHUE CTYJEHTaMH NPAKTUYECKUX HABBIKOB B 00JIaCTH

OILICHKH Ka4yeCTBa OKPYKAIOIICH Cpeibl.
2 B pe3yabrare wu3yYeHHS JAUCHHUILIMHBI
OakajnaBpuaTa J0JIKEH:

o0yuawuuiics

Osnadems caeayomMuMH MpodhecCuOHATFHBIMU KOMIIETEHIIUSIMHU:
- CIMOCOOHOCTHIO MCMOJIh30BaTh COBpEMEHHBIE NH(OPMAIIMOHHBIE TEXHOJIOTHH, MPOBOIUTEL 00-
paboTKy MH(pOpPMalLlMU C UCIOJB30BaHUEM IMPHUKIATHBIX MPOrpaMM U 0a3 JaHHBIX Ul pacdera
TEXHOJIOTUYECKUX TTapaMeTpOB 000pyI0BaHUS ¥ MOHUTOpHHTa pupoanbix cper (ITK-3);

- CIIOCOOHOCTBIO OPpUMCHATE  COBPCMCHHEBEIEC  METO/bI

HUCCICAOBaHUA

nporpamme

TCXHOJIOTHYCCKHX

nmponeccoB U IMPUPOAHBIX CpEl, HCIIOJIb30BaTh KOMIBIOTCPHLIC CPEACTBA B HAYYHO-

uccienoBareabekoit padore (ITK-14).
3namo:

- OCHOBHBIE ITAPAMETPhI OI[EHKN Ka4eCcTBa OKPYKAIOIIEH Cpebl;
- JKCTIepUMEHTAIbHBIE METOIbI OIEHKH KaueCTBa OKPY>KAIOIIEH Cpe/ibl, OCBOCHHBIE B MIPOIECCE
3aHATHI,
- TEOPEeTHUYECKHE OCHOBBI OCBOCHHBLIX B IPOIIECCE 3aHATHUH METOJOB OIEHKHM KauecTBa OKpY-
KAIOIIEH Cpeabl;
OCHOBHBIE HOPMATHUBHBIE JOKYMEHTHI 110 Ka4eCTBY OKPYKAIOIIEH CPE/IbI.
Ymems:

OpPTaHHU30BaTh U OCYIIECTBUTH IKCIIEPUMEHT;
- TIOJIYYUTH PACUETHBIC TTAPAMETPHI TI0 SKCIIEPUMEHTAITLHBIM JJAaHHBIM;
MPOBECTH CPABHUTENBHBIM aHATU3 IMOJYYCHHBIX [AaHHBIX C HOPMATUBHBIMH WU JPYTUMHU
JTUTEPATyPHBIMHA JaHHBIMHU.
- CcZenaTh BBIBOJ O COCTOSTHUU Ka4eCTBa OKPYXKAIOUIEH Cpebl.

Braoems:
- HaBBIKaMHU SKCIIEPUMEHTAIBHOW pa0dOThl M METOAAMH pacdeTa MapamMeTpoB KayecTBa OKpY-
KAIOIIECH Cpebl.

3 Kparkoe conep:kaHue JUCHUILINHBI

Oyenka kauecmea ammocgeprozo 6o30yxa .llpaBmia mpoO6o0OTOOpPa M OIICHKAa KayecTBa
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aTMoc(epHOro Bo3ayxa. ONpe/esieHrue 3arpyKeHHOCTH YUl . MOCKBBI aBTOTPAaHCTIOPTOM (T1e-
PEKpECTKH yIuIl 3a/1al0Tcs npemnojaasareneM). OleHKa ypoBHS 3arpsi3HEHUsT aTMOC(EPHOTO BO3-
Jqyxa OTpaObOTaHHBIMU Ta3aMH aBTOTPAHCIOPTAa HA YYacTKEe MAarucTpaibHOW ymuibl. Pacder
N3A.

Oyenka kauecmea 600bl NO OCHOBHbIM 2UOPOXUMUYECKUM nokazamensam. OnpenencHue
aktuBHOM peaknuu (pH), Ouxpomarnoit okucissemoctu (XIIK), conepxkanust pacTBOPEHHOTO KH-
CJIOpOJIa, B3BEIIEHHBIX BEUIECTB, CYXOT0 OCTAaTKa, OOILEro jkeie3a, Maprania, XJIOpUIOB, CYIb-
daros, HuTparos. Pacuer U3B.

Oyenka cocmoaHusi noyseHHo20 nokpoga. Ot1O6op 1pod TMOYBBI, KBAPTOBAHUE,
NOAroToBKa K aHanuzy. Omnpenenenre pH BOAHON M CONEBON BBITSKEK, OOMEHHBIX KaJbIUs U
MarHusi, HUTPATOB, OPraHUYECKUX coenuHeHui (rymyca). @UTO-TeCT KaK OJUH M3 METO/OB

OHMOJIOTMYECKOTO MOHUTOPHHTA.
4 O0beM yueOHOI M CHUITUHBI
4.1 Ounas ¢popma

. B 3auerHbIx B akanem.
Bunel yue6HoI paboThl
eIIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4e0HOMY IJIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlaboparopusie 3ausTus (J1ao) 1,33 48
CamocrositesbHasi padora (CP) 1,67 59,8
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 3ayer
Bl yaeGHOR paboTE! B 3auerHbIX B actponom.
CIIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonrakTHas padora (KP): 1,33 36,15
Jlaboparopusbie 3austus (J1ao0) 1,33 36
CamocrositenbHas padora (CP) 1,67 44,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
4.2 3aounas ¢opma
Brtsl yaeGHOR paboTs! B 3aueTHEBIX B akanem.
€IMHULIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 108
KonrakTHas padora (KP): 0,45 16,2
Jlaboparopusbie 3austus (J1a0) 0,45 16
CamocrositesibHas padora (CP) 2,44 88
Buja kouTpoJisi: 3a4eT / IK3aMeH 3auert
0,11
(3.8)
. B 3aueTHbIX B actponom.
Bunsl yueGHOM paboThI
€IMHULIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonraktHas patora (KP): 0,45 12,15
Jlaboparopusbie 3ausatus (J1a0) 0,45 12
CamocrositesbHas padora (CP) 2,44 66
Bua koHTpOJIA: 3aUeT / IK3aMeH 011 3ayer
’ (2,85)
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«TexHo0rMM MMHMMH3AIUM AHTPONOTeHHOT0 BO3/1elCTBUS
Ha okpyxkawmyio cpeny» (b.1.B. IB. 12.01)

1 Ieab IMCHMNJIMHBI - 3aKpeIUIeHUE U MPAKTHUYECKOE NMPUMEHEHHE TEOPETHUYECKHX
3HaHUH O TEXHOJOTHSX MUHHMH3ALUU BO3ACHUCTBHS Ha OKPYXKAIOIIYIO Cpeny, MOJy4eHHBIX
CTyIEHTaMH TpPU OCBOEGHUU KypcoB «IIpoMbIlIUIEHHAs 5KOJOTHUS OCHOBHBIX XHUMHYECKHX
npou3BOJACTB» U «TexXHHMKa 3aIUTHl OKPYKAIOLIEH Cpeabl», MOJYyYSHHBIX OOYUYaIOUIMMUCS MPU
OocBOEHUU AUCHMILTUH «[IpoMBbIlIIeHHAs 3KOJIOTHS OCHOBHBIX XUMHYECKHX IPOU3BOJCTB» U
«TexHuKa 3aIUTBl OKPY>KAIOLIeH Cpebl», NOTYyYeHNE HAaBBIKOB HKCIEPUMEHTANIBHON paboOThl U
pacueTa napaMeTpoB mpoiecca, ero 3p¢heKTUBHOCTH

2 B pe3yiabTare M3y4eHHs TUCHUILVIMHBI 00ydalouuiics no nmporpamMmme 6aKaJjiaBp-
pHaTa 10/I2KeH:

Ognadems cnenyronmmu npodeccuonanbabiMu (1K) kommereHusAME:

- CIOCOOHOCTBIO YY4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTMYECKUX MPOLIECCOB
C TIO3MIMI 3HEPTo- U pecypcocOepexeHusl, MUHUMU3AIMK BO3IEHCTBUS HAa OKPYKAIOIILYIO Cpely
(IIK- 2);

- TOTOBHOCTBIO ~ OOOCHOBBIBAaTh  KOHKPETHBIE TEXHHUYECKHE PEUICHHUS IPH
pa3paboTKe TEXHOJIOTMYECKUX IPOIIECCOB; BHIOUpATh TEXHUYECKHE CPEACTBA U TEXHOJOTHH,
HaIpaBJIEHHbIE HA MMHMMM3ALUI0 aHTPOIOIE€HHOI'O BO3ACHMCTBUSI HAa OKPYXKAIOLIYIO Cpeay
(IIK-5);

- CMOCOOHOCTBIO TUIAHUPOBATh SKCIIEPUMEHTAIBHBIE HWCCIICAOBAHUS, II0JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJy4YeHHbIE pe3yibTaThl ([TK-15).

3uams:

- METOJIbl OYUCTKM CTOYHBIX BOJ ¥ Ta30BO3AYIIHBIX BHIOPOCOB, MepepaboTKu
TBEPIBIX TPOMBIIUICHHBIX OTXOJOB, METOJbl aHAJIN3a TEXHOJOTHYECKUX MapaMeTpoB H
MOJIYUYEHHBIX LIEJIEBBIX MPOIYKTOB, OCBOCHHBIC B MPOIECCE 3aHATUN HA IKCIIEPHUMEHTAIBHBIX
MOJIENISIX;

- TEOPETUYECKHE OCHOBBI OCBOCHHBIX B IIpOIEcCe 3aHATUHA TEXHOJOTMYECKHX
MIPOIIECCOB U AaHATTUTHYECKUX METO/IHK.

Ymemn:

- OpraHM30BaTh M OCYIIECTBUTH SKCIICPUMEHT;

- MOJIYYUTh PACUETHBIE TAPAMETPhI IO HIKCIIEPUMEHTATLHBIM JaHHBIM;

- caenatb BbIBOA 00 »(G(EKTHBHOCTH Tpollecca M OIEHUTHh BIUSHUE Ha HEe
pa3INuHbIX (AaKTOPOB.

Braoemy:

- HaBbIKAMHU OJKCIIEpPUMEHTAIbHON paboThl M MeETOJaMH pacyeTra IapaMeTpoB
npoiiecca u ero 3pPEeKTUBHOCTH.

3 Kpatkoe cogep:xkanue TuCHUILIAHBI

JucnurnuHa BKIIIOYaeT B ce0s 1abopaTopHbIe pabOTHI:

- 10 KOHTPOJIIO M OUYHCTKE ra30BbIX BHIOPOCOB;

- 0 OYHMCTKE CTOYHBIX BOJ (HAa TIpUMEpPEe MOJAETBHBIX PACTBOPOB) C
UCTIOJIb30BAHUEM  PEAreHTHBIX, aJCOPOIMOHHBIX, HOHOOOMEHHBIX, DJIEKTPOXUMHUYECKHUX,
MEXaHUYECKUX U JIPYTHX METOJIOB OUYHCTKH;

- 1o nepepadoTKe MPOMBIIIICHHBIX OTXO/IOB.

Kaxxnas pabora Bximrouaer 3 paszena: aHAIMTUYECKYIO YacTh, TEXHOJOTMUYECKYIO
YacTh U BHIMOJTHEHEHNE UHANBUIYAILHOTO 3aaHHUS.

Paznen 1. Ananurtuyeckas 4YacTb paOOThl MpelHa3HaueHa Jjs OTPabOTKH METOJI0B
aHaJiM3a COOTBETCTBYIOIINX TEXHOJIOTHUYECKUX CpeJl /WM MOJYYEHHBIX MPOJYKTOB, BKIIOYAET
IPUTOTOBJIICHHE KAIMOPOBOYHBIX PACTBOPOB, MOJIYYECHUE U PacyeT KAIMOPOBOYHOTO ypaBHEHUH,
omnpezaeneHue (UINKO-XMMHUYECKUX XapaKTEPUCTUK ChIPbS W/WUIU TOJTYYCHHBIX MPOIYKTOB
OcBauBaroTcs cleAyrolue MeTo/Ibl aHallu3a: CIeKTpo(OoTOMETpHUECKHEe, XpoMaTorpaduyecKkue,
MNOTEHIIMOMETPUYECKUE U JAPYyTHE.
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Pazmen 2. TexHonormdeckas 4acTb PaOOThl BKIIOYAET MPUTOTOBICHHE HEOOXOIUMBIX
pacTBOPOB W/WJIM MAaTE€pUAJIOB; O3HAKOMIIEHHE M IMOATOTOBKY K paboTe 3KCIepUMEHTaIbHOU
YCTaHOBKH, MTPOBEJICHUE IKCIIEPUMEHTA; OTOOP TEKYIIUX M KOHEYHBIX MPO0, MX aHAIN3; pacueT
apamMeTpoB Ipolecca C UCIHOJIb30BAHUEM IIOJYYEHHBIX OSKCIEPUMEHTAIbHBIX JIAHHBIX;

NOCTpPOCHHE TpauyuecKux 3aBUCHUMOCTEH  (eciu
Xapaktepusyronmx 3¢ dekTHBHOCTB mporecca.

HE00X0IUMO);

pacuet

[1apaMeTpoB,

Pazgen 3. BeimonHeHwe WHAMBUAYAILHOTO 3amanusi. [lo okoHYaHwW# 1ab0OpaTOpHOI

paboTel  OOywaromuiicss moJydyaeT HWHIMBUAYyaIbHOE

3aJaHHucC,

HaIpuMep,

pacuer

(IpOrHO3UpPOBaHKE) PEATILHOIO IpOLEcca C UCIOJIb30BAHUE MOJIYYEHHBIX AKCIEPUMEHTAIbHbBIX
WIN 3aJlaHHBIX MPENoAaBaTesIeM JaHHbIX, pacyeT MaTepUalbHOro OajaHca, HOCTPOCHHUE MPHH-

UTTHATBHON OJIOK-CXEMBI ITpoliecca.
4 O0beM yueOHO# JUCUUIIJIMHBI
4.1 Ounas dopma

o B 3aueTHBIX B akanem.
Bunet yueGHoiI paboTh
CIMHULIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas padora (KP): 1,33 48,2
Jlaboparopusbie 3ausaTus (J1a0) 1,33 48
CamocrositesanHas pa6ora (CP) 1,67 59,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auyer
N B 3auerHbIX B actponomMm.
Bunet yueGHoi paboThl
CIMHULIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlaboparopusie 3ansTHs (J1a0) 1,33 36
CamocrositesibHas padora (CP) 1,67 44 85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3ayer
4.2 3aounas ¢opma
Brtsl yaeGHOR paboTs! B 3aueTHEBIX B akanem.
€IMHULIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 108
KonrakTHas padora (KP): 0,45 16,2
Jlaboparopusbie 3austus (J1ab) 0,45 16
CamocrositesibHas padora (CP) 2,44 88
Buja kouTpoJisi: 3a4eT / IK3aMeH 3auert
0,11
(3.8)
. B 3aueTHbIX B actponom.
Bunsl yueOHoI paboThI
€IMHULIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonraktHas patora (KP): 0,45 12,15
Jlaboparopusbie 3austus (J1a0) 0,45 12
CamocrositesbHas padora (CP) 2,44 66
Bua koHTpOJIA: 3aUeT / IK3aMeH 011 3ayer
’ (2,85)
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«MeTobl OYHCTKH CTOYHBIX BOJ M ra30BO3AYyIIHBIX BhIONpocos» (b.1.B. JIB. 12.02)

1 Henp aucOMIVIMHBI - 3aKPEIJICHUE M MPAKTUYECKOE NMPHUMEHEHUE TEOPETHUECKUX
3HAHUW O TEXHOJIOTHMSIX OYMCTKH CTOYHBIX BOJI W Ta30BO3AYIIHBIX BBIOPOCOB, MOJIYUYEHHBIX
00y4aroIuMuUCs TP OCBOEHUH AUCUHUILINH «IIpoMBbIlITIEeHHAs 3K0JI0THsl OCHOBHBIX XUMHUYECKUX
NPOU3BOJACTB» M «TexHHKa 3alluThl OKpYXKAIoUleil  Cpeapl», IMOJy4YeHHE HaBBIKOB
HKCIEPUMEHTAIBHOM paboThI U pacyeTa mapaMmeTpoB mporecca, ero 3hdekTuBHOCTH.

2 B pe3yabTaTe U3yuyeHHsl IMCHUILIHHBI 00y4YalOIIMIACS MO MporpamMmMe 0akajiaB-
puaTa 10/KeH:

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) koMmerenmusamu:

- CMOCOOHOCTBIO Y4aCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTMUYECKUX MPOIIECCOB
C TIO3MIIMI 3HEPTO- U pecypcocOepekeHsl, MUHUMU3AINK BO3/ICHCTBUS HA OKPYKAIOIIYIO Cpelly
(I1K- 2);

- FOTOBHOCTBIO  OOOCHOBBIBAaTh  KOHKPETHbIE TEXHUYECKHE pEIICHUd Ipu
pa3paboTKe TEXHOJIOIMYECKUX MPOIECCOB; BBHIOMpPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTHUH,
HaAIpaBlIeHHbIE HA MHHHUMU3AIMUIO aHTPOMIOTEHHOTO BO3JICHCTBUSL HAa OKPYKAWOIIYIO Cpeay
(IIK-5);

- CHOCOOHOCTBIO TIJIAHUPOBATh SKCIIEPUMEHTANBHBIE KCCIEAOBAaHUsA, I0JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHbIE pe3ynbraThl (I[1K-15).

3Hnams:

- METO/BI OUYUCTKU CTOYHBIX BOJl M T'a30BO3AYIIHBIX BEHIOPOCOB M METOJIBI aHATIHM3a
TEXHOJIOTHYECKHX TMapaMeTpoOB, OCBOCHHBbIE B TPOIECCE 3aHITUM Ha SKCIEPUMEHTAIbHBIX
MOJIENISIX;

- TEOPETUYECKHE OCHOBBI OCBOCHHBIX B TMPOILIECCE 3aHATUNA TEXHOJIOTHYECKUX
IIPOLIECCOB U AHAIUTUYECKUX METO/UK.

Ymems:

- OpraHM30BaTh U OCYIIECTBUTH IKCIIEPUMEHT;

- MOJIYYUTh PACUETHBIE TAPAMETPhI M0 HIKCIIEPUMEHTATLHBIM JaHHBIM;

- caenatb BbIBOA 00 »(G(EKTUBHOCTH Tpolecca M OIEHUTh BIUSHUE Ha HEe
pa3INyYHbIX (AaKTOPOB.

Braoemy:

- HaBbIKAMHU DJKCIEPUMEHTAIbHONH pabOThl W METOJaMH pacuera MapaMeTpoB
npoiiecca u ero 3pPEeKTUBHOCTH.

3 Kpatkoe coaep:kanue TUCHUTIIUHBI

JucnurinuHa BKIIIOYaeT B ce0s 1abopaTopHbie pabOTHI:

- 110 KOHTPOJIIO M OUYUCTKE ra30BbIX BEIOPOCOB;

- [0 OYUCTKE CTOYHBIX BOJ (Ha TpUMEpPEe MOJENbHBIX pPACTBOPOB) C
UCMOJIb30BAHUEM  PEAareHTHBIX, aJCOPOILMOHHBIX, HOHOOOMEHHBIX, 3JEKTPOXUMHUYECKHUX,
MEXaHUYECKUX U IPYTUX METOJOB OUHCTKH;

- 1o nepepadoTKe MPOMBIIIICHHBIX OTXOIOB.

Kaxnas pabora Bximrouaer 3 paszerna: aHAIMTUYECKYIO YacTh, TEXHOJIOTMUYECKYIO
YacTh U BHIMOJTHEHEHNE UHANBUIYAILHOTO 3aaHMUS.

Paznen 1. Ananutuyeckas 4yacTb paOOThl MpelHa3HayeHa s OTpabOTKH METOJI0B
aHaJM3a COOTBETCTBYIOIIMX TEXHOJIOTHYECKUX CpeJl /WM MOJYYEHHBIX MPOJYKTOB, BKIIOYAET
MPUTOTOBJICHHE KaJTUOPOBOYHBIX PACTBOPOB, MOJIYYEHHE U pacyeT KaJIuOpOBOYHOIO ypaBHEHUS,
onpeneneHne (QpU3MKO-XMMUYECKUX XapaKTePUCTUK ChIPbsl W/WIM TOJYYEHHBIX IPOJIYKTOB
OcBauBaroTcs cleAyrole MeTo/Ibl aHalln3a: CIeKTpo(oTOMETpHUECKHe, XpoMaTorpaduyeckue,
MOTEHLIMOMETPUYECKHUE U JPYTHE.

Paznen 2. TexHonoruuyeckas 4acTb paOOThl BKJIKOYAET MPUTOTOBICHHE HEOOXOIUMBIX
pPacTBOPOB W/WJIM MaTepHaloB; O3HAKOMJIEHHE M TOJTrOTOBKY K paboTe 3KCIepHUMEHTaIbHOU
YCTaHOBKH; MTPOBEJICHUE IKCIIEPUMEHTA; OTOOP TEKYIIHMX U KOHEUHBIX P00, UX aHAJINU3; pacueT
[apaMeTpoB IIpolecca C HCIOJIB30BAHUEM TIOJYYEHHBIX OSKCIIEPUMEHTAJIbHBIX [aHHBIX;
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MOCTpOCHHE TpadUUYecKuX 3aBUCHUMOCTEH  (eciu

xXapakrepusyronmx 3QGeKTUBHOCTH Tpoliecca.

HEO0OXOIMMO);

pacuer

[1apaMeTpoB,

Pazmen 3. BeimonHeHwe WHAMBUAYAIbHOTO 3amanusi. [lo okoHYaHwWH 1abOpaTOpHOM

paboTel  OOywaromuiicss moJydyaeT HWHIMBUAYyaIbHOE

3aJaHHucC,

HaIpuMep,

pacuer

(IpOrHO3UPOBaHUE) PEAILHOTO IPOLEcca C UCIIONb30BaHUE MOJYYEHHBIX SKCIIEPUMEHTAIbHBIX
WIN 3aJlaHHBIX MPENoAaBaTesIeM JaHHbIX, pacyeT MaTepUalbHOro OajaHca, HOCTPOCHHUE MPHH-

[UTTHATBHON OJIOK-CXEMBI ITpoliecca.
4 O0beM yuyeOHOH THCIMIIINHBI
4.1 Ounas gopma

o B 3adeTHBIX B akazem.
Bunpl yue6HOM paboTh
SIMHUIIAX gacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48,2
Jlaboparopusie 3ausaTus (J1a0) 1,33 48
CamocrositeanHas pa6ora (CP) 1,67 59,8
Buj koHTpoOJIs: 3a4eT / IK3aMeH 3a4er
Bunel yue6HoI paboThl B 3auerHbIX B actponom.
CIIMHUIIAX qacax
O0mas TPyA0eMKOCTh TUCIHUIJIMHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlaboparopusie 3ansTus (J1ad) 1,33 36
CamocrositesbHasi padora (CP) 1,67 44,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er
4.2 3aounas ¢popma
Brtsl yaeGHOM paboTs! B 3aueTHEBIX B akanem.
€IMHULIAX qacax
Oo0masi TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas padora (KP): 0,45 16,2
Jlaboparopusbie 3ausTus (J1a0) 0,45 16
CamocrositesibHas padora (CP) 2,44 88
Buja kouTpoJisi: 3a4eT / IK3aMeH 011 3auyer
’ 3.8)
o B 3auetHbIX B actponom.
Bunsl yueOHoM paboThI
€IMHULIAX qacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonraktHas pa6ora (KP): 0,45 12,15
Jlaboparopusbie 3austus (J1a0) 0,45 12
CamocrositesbHas padora (CP) 2,44 66
Buj koHTpoJIsi: 3a4eT / IK3aMeH 011 3auer
’ (2,85)

4.5. llpakTuKH

AHHOTauus padoyeil mporpaMmmbl Y4eOHo#l npakTuku: [IpakTuku mo mosry4eHuo
NMePBUYHBIX NMpodeccHoHATbHBIX yMeHnii 1 HaBbIKOB (B52.B.01(Y))
1 Ileab NpPakTUKHU MO MOJYYEHHI) TEPBHYHBIX NMPoGecCHOHATBTHBIX YMEHUN U
HABBIKOB - TOJIyUY€HUE CTYJACHTAMH OOIIMX TPEACTAaBICHUN 00 aHTPONMOIeHHOW HArpy3Ke Ha
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OKPYXAIOIIYI0 Cpeay CO CTOPOHBI MPOMBIIIIEHHOTO TPOU3BOACTBA (TPUMEHUTENBHO K
OPEINPUATHSIM XUMHUYECKOTO, HEPTEXMMHUYECKOTO, IHEPTeTHYECKOTO0 KOMIUIEKCa), a TaKkKe
MOJTyYeHUE TEePBUYHBIX MPO(ECCHOHANBHBIX YMEHUH M HABBIKOB IMYTEM CaMOCTOSTEIHHOTO
BBITTOJIHEHUS 33]1a4, TIOCTABJICHHBIX TPOrPAMMOH MTPAKTHKH.

2 B pe3yabTaTe NpoXo:KIeHHs y4eOHON MPAKTHKH 00y4YaIOLIUiica MO0 MporpaMme
0akaJjlaBpuaTa J0JIKeH:

Obaadoams credyrouumu KOMNemeHyusamu.:

- CIOCOOHOCTBIO YYacTBOBATh B COBEPIICHCTBOBAHUHM TEXHOJOTHYECKUX MPOIIECCOB C
MO3UIUI DHEPTO- B PeCypcocOepeKeHUs], MUHIMH3AINH BO3JICHCTBUS Ha OKPYXKAIOIIYIO CpPEeIy
(IIK-2);

- TOTOBHOCTBIO  OOOCHOBBIBATH  KOHKPETHBIE TEXHHYECKHUE PpEIICHHUS TpH
pa3paboTKe TEXHOJOTHMYECKHX IIPOIIECCOB; BBHIOMPATh TEXHHUYECKUE CPEICTBA M TEXHOJOTHH,
HAIPaBJICHHbIC HA MHHHMH3AIMIO AHTPOIIOTCHHOTO BO3JCUCTBUS HA OKPYXKAIOMIYIO Cpeay
(IIK-5);

-TOTOBHOCTBIO  W3Yy4aTh  HAyYHO-TEXHHYECKYI0  HWHPOPMAIUIO,  aHAIU3UPOBATH
OTEYECTBEHHBIH U 3apyOCIKHBIIN OMBIT 0 TeMaTHke uccienoBanuii (ITK-13).

3namo:

- JKOJIOTUYECKUE TMpOOJIeMbl M TYTH WX PEUICHHs, HalpaBlICHHbIE Ha
MUHUMU3AMWI0 aHTPONOTEHHOTO BO3JICHCTBUS Ha OKPYXAloON[ylo cpeay (Ha mpumepe
KOHKPETHOT'O TPEATPHUSITHS).

Ymemn:

- BBISIBIIAITh UCTOYHHUKHM ~ 3arps3HCHUsT  OKPYXKAloUIeH Cpelbl  KOHKPETHOTO
TIPEITPHUSTHSL.

Braoemo:

- KOMIUICKCOM TIEPBOHAYAIILHBIX 3HAHUH H TPEICTABICHHUN 00 OpraHu3aIuu
9KOJIOTUYECKOTO KOHTPOJII Ha MPOMBINUICHHBIX NPEANPUATHIX M METoAax OophObI ¢
3arpsi3HEHUEM OKPYIKAIOIIEH CPEeIbl;

- HABbIKAMHU H3JI0)KEHUS TOJYYCHHBIX 3HAHUW B BUJE OTUYETa O MPOXOXKICHUU
MPAKTUKH, ONWCAHHUS WCXOJHBIX MAaTepUAOB, TEXHOJOTHYECKOW CXEMBI OTACIEHOTO
MIPOU3BOJICTBA, U3TI0KEHUIO MEPOTIPUSATUH MO KOHTPOJIIO 32 BEIOpocaMu, cOpocaMu U TBEPABIMU
OTXO0JIaMH TIPEIITPHSITHS.

3 Kparkoe coaep:kaHHe NPAKTHKH 10  MOJYYEHHIO NMEePBUHYHBIX
npodeccCHOHATIBLTHBIX YMEHHUI U HABBIKOB:

[IpakTka TO TONYYEHUIO TMEPBUYHBIX MPOQPECCHOHANBTHBIX YMEHHUW M HAaBBIKOB
BKJTIOYAET: TOCEHICHUE JICUCTBYIONIMX MPEANPUATHN XHUMHUYECKOTO, HEPTEXUMUUIECKOTO WIIH
HHEPreTHUECKOTo MPOodUIs; 03HAKOMIICHHE C OpTraHU3aIel MPOU3BOACTBA, TEXHOIOTHUECKUMU
MpoIeccaMy U UX almapaTrypHbIM O(OPMIICHHEM; O3HAKOMJICHHE C OCHOBHBIMH CIIOCOOAMH U
o0opynoBaHueM Ui OOpbOBI C 3arpsA3HEHHEM OKpYKaloIleld Cpebl; O3HAKOMIIEHHE C
MEPCIICKTHBHBIMUA ~ PEHICHUSIMH 110 DHEPro- M PecypcocOEepekeHHI0 Ha IPOU3BOJICTBE;
MOCEIIEHNe HAYYHBIX Jabopartopuii kadeapsl W 3HAKOMCTBO C OpraHu3aiueil paboThl B
HCCIIeIOBATEIILCKOM JIA0OPATOPHH; TIOJITOTOBKY OTYETa O MPOXOXKICHUH YIeOHOU MPAKTHKH.

KonkpeTtHoe conepkanue yd4eOHON MPaKTUKK OMPEENIeTCs ¢ Yy4eTOM BO3MOKHOCTEH U
HHTEPECOB Kadeapbl, OPraHU3YIOIICH MTPAKTUKY, U TPHHUMAFOIICH OpTaHH3aIIHH.

4 O0beM npakTHKH (0YHASA ¥ 32049HAasA GopMblI 00yUeHH)

Bunael yue6HOM paboThI 3aqe]3HLIX B axazewm.
eIMHUIIAX Hacax
O0mas TpyA0eMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 3,0 108
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 3,0 108
WunuBunyanbHOE 3a/1aHKe 15 54
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IIpooonsicenue mabauyvl

B
o B akanem.
Bunpr yueOHOM paboThI 3a4ETHBIX
qacax
eINHUIIAX
CamocTosTeIbHOE OCBOCHHUE 3HAaHUH, YMEHHUI U HaBBIKOB 10 15 54
nporpaMMe yueOHON MPAKTHKU
3a4eT ¢
Buj koHTpOJIsI: 3a4eT / IK3aMeH .
OLICHKOI1
B
N B actponom.
Buzsl yaeOHOM paboThI 3aUETHBIX
Jacax
eIMHNLAX
O0mas TPyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
Konrakthas pa6ora (KP): - -
CamocrositesbHasi padora (CP): 3,0 81
WuauBuayaibHOe 3a1aHKe 15 40,5
CamocTosiTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUM U HaBBIKOB 10 15 40,5
nporpaMMe yueOHON MPaKTHKU
3a4er ¢
Buja xoHTpoOJISi: 3a4ueT / 3K3aMeH .
OLICHKOMH

AHHOTanus padoueil nporpammsbl Ilpon3BoacTBEeHHOM NPAKTHKH: PAKTHKH I10
NOJIy4eHHI0 NPOodecCHOHATBHBIX YMEHHMI U ONBITA NPO(ecCHOHATBHOM AeATeJIbHOCTH
(52.B.02(I1))

1 Ileab NpakTHKH MO TMOJYYeHHI0 NPO(PecCHOHAIBLHBIX YMEHMH W ONbITA
npogeccHoHAIbHON /1esITeIbHOCTH - TOJIydeHHE Mpo(decCHOHANbHBIX YMEHHMH U OIbITa
po(hecCHOHANBHOM JIEATENIBHOCTH IIyTEM CAMOCTOSITEIbHOTO TBOPUECKOIO BBIMOJIHEHUS 33/1a4,
MOCTAaBJIEHHBIX MPOTrpaMMON MPAKTHUKH; MPAKTUYECKOE H3YYEHUE TEXHOJOTHYECKHX LHUKIIOB
MIPOU3BOJICTBA XUMUYECKOT0, HEPTEXUMUUYECKOTO UM SHEPIeTUYECKOro MPOPHIIL U BUJIOB €ro
BO3/ECUCTBHUS Ha OKPYXAIOIYyI0 cpeay; (opMUpoBaHHE y 00y4aroIlerocsi HaBbIKOB OpraHU3aluu
TEXHOJIOTMYECKOI0 Ipoliecca € y4eToM TpeOOBaHMS MHUHUMH3ALUU  AHTPOIOTE€HHOIO
BO3/JCICTBUS HA OKPYXKAIOLIYIO CPENY.

2 B pe3yabrare NPOX0XKAeHUS] MPAKTHKH MO MOJYyYeHHI0 NpodeccCHOHATbHBIX
YMEHHH M OnbiTa NPoQecCHOHANBbHON JeATEeJbHOCTH O0y4YaloUIMiicd 10 MNporpaMmme
0akajiaBpuaTa 10JI/KeH:

Obraoams crnedyrouumu KOMnemeHyuamu.:

- CIIOCOOHOCTh OCYILIECTBIISITH TEXHOJIOTMUECKUH TIPOIECC B COOTBETCTBUHU C
pErjiaMeHTOM M MCHOJIb30BaTh TEXHUYECKHUE CPEACTBA Il U3MEPEHUs] OCHOBHBIX NapamMeTpoOB
TEXHOJIOTMYECKOT0 Tpoliecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- CMOCOOHOCTh Y4acTBOBATh B COBEPILICHCTBOBAHUN TEXHOJIOTHUECKUX MPOIECCOB C
MO3UIUI HEPTo- U pecypcocOepekeHusl, MUHUMH3AIMH BO3ACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(IK-2);

- CIIOCOOHOCTh  HCIIOJIB30BATh COBPEMEHHbIE HMH(POPMAI[MOHHBIE TEXHOJIOTHH,
MPOBOAUTH 00pabOTKy MH(OPMAIIMK C HCIIONB30BAHUEM TMPUKIIATHBIX MPOTpaMM U 6a3 JTaHHBIX
JUIsL pacueTa TEXHOJIOTMYECKUX MapaMeTpoB OOOPYIOBAHMSI U MOHUTOPUHIA MPUPOAHBIX Cpell
(IIK-3);

- TOTOBHOCTh OOOCHOBBIBATH KOHKPETHBIE TEXHUUECKUE PEIIeHUsl MpH pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTUH, HAlpaBJIE€HHbIE
Ha MUHUMH3AIMIO aHTPOIIOI€HHOT0 BO3AEHCTBUS Ha okpyxkaromyio cpeny (ITK-5);

- CMOCOOHOCTh  CIIEUTh 3a BBHINOJIHEHHWEM TMPaBHJ TEXHUKH O€30MacHOCTH,
MPOU3BOJICTBEHHOW CaHUTapUM, MOXKApHOW O€30macHOCTM W HOPM OXpaHbl Tpyda Ha
npeanpustusx ([1K-6);

- TOTOBHOCTh OCBamMBaTh U AKCIUTyaTUPOBaTh HOBOE 00OpYIOBaHME, MPUHUMAThH
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ydacTue B HAIAKUBAHNUHU, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUUECKOTO
cocTostHUs 000pyaoBaHus U porpaMMmHubix cpeacts (ITK-7);

- TOTOBHOCTb H3ydaTh HAayYHO-TEXHHUYECKYI0 HMH(OpMAIHIO, aHAIU3UPOBAThH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 110 TeMaTuKe ucciaenoBannii (ITK-13).

B pesynbrare 0cBOGHUS AUCIUILTUHBI 00YYAIONIUICS JOKEH

3namo:

- TEXHOJOTMYEeCKHE IMPOIEecChl M OCHOBHOE TEXHOJOTHYECKOEe 000pyloBaHuUE,
UCIOJIb3YEMOE Ha MPEANpUITHH;

- OCHOBHBIC MPUHIMIIBI, METOJBI M (POPMBI KOHTPOJISI TEXHOJOTMYECKOTO IMpolecca M
KauyecTBa MPOAYKLHUU;

- OCHOBHbIE HOpPMAaTHBHbIE JOKYMEHTbl II0 OXpaHE OKpYXaroUlel cpeasl Uit
KOHKPETHOT'O MTPOU3BO/ICTBA;

- TpaBWJIa TEXHUKH O0€30MaCHOCTH U MIPOU3BOJICTBEHHON CaHUTAPHH;

- BHUJbI U HCTOYHUKH 00pa30BaHUs OTXOJIOB MPOU3BOJICTBA;

- MeToJbl 00e3BpeXKMBAHUS Ta3000pa3HBIX, KHUIKAX M TBEPIBIX OTXOJOB OCHOBHBIX
XUMHUYECKHUX MPOU3BOCTB U PEKYIEPAIIUU X [IEHHBIX KOMIIOHEHTOB.

Ymems:

- UCIOJB30BaTh TEXHUYECKUE CPEICTBA MJII H3MEpPEHHUs OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOI0 IIpoLiecca U KOHTPOJIS 3a 3arpsA3HEHUEM OKPYKAOILEel Cpeibl;

- QHAJIM3HMPOBATh TEXHUYECKYIO JIOKYMEHTAILIUIO, BBISBISATH MCTOYHUKU 3arpsi3HEHUS
OKpYXKalomed  Cpenlbl, pealn30BbIBaTh  TPeOOBaHHMS  HOPMATUBHOM  DKOJOTHYECKOU
JIOKYMEHTAIUH.

Braoemy:

- MeTogamu oOpaiieHusi ¢ BbeIOpocamMu, cOpocaMu U TBEPABIMH  OTXOJaMU
TPEITPHUSITHS,

- TOPEICTaBICHUAMU 00 KOJIOT0-3KOHOMHYECKON 3(PPEKTUBHOCTH MPUPOTIOOXPAHHBIX
MEPONPUITHIA MPUMEHUTEIBHO K KOHKPETHOMY HPEIIPUSITHIO.

3 Kparkoe coaep:kanue IIpakTHKu mo mosay4eHu1o npogecCHOHAJIBHBIX YMEHUH U
onbITa Npod)ecCHOHATBHOM AeATeIbHOCTH

[IpakTUKM TO TMOJIydyeHHIO MPO(PECCHOHATBHBIX YMEHHHM U OmbITa MpOoQecCHOHATbHOM
JESTEIbHOCTH COCTOMT W3 JBYX OTallOB: O3HAaKOMJIEHHE C TEXHOJOTHEeH IpOU3BOJICTBA,;
IIPAKTUYECKOE OCBOEGHHE METOJNOB 3alUTBl OKPYKAIOUIEH Cpeapl Ha IPEANpPUSATHH.
[TpakTHUeckoe OCBOEHUE METOJOB 3aLUThl OKPY)KAIOIIEH Cpellbl Ha MPEINPUITUH BKIHOYAET:
W3Y4YEHHE IapaMETPOB TEXHOJOTMYECKOTO0 NPOLECCA, NPEAYyCMOTPEHHBIX B pETJIaMEHTE, U
METOJIOB €ro KOHTpOJIs; TpeOOBaHMS HOPMATHUBHOW JOKYMEHTAllUM K COCTaBy U 00beMy
cOpocoB, BHIOPOCOB U OTXOOB; OMUCAHNE UCHOIB3YEMOT0 Ha MPEANPUATUN 000PYIOBaHMS A
OCYIIECTBIIEHUS IPUPOIO3AIMTHBIX MEPOIIPUATHI; 1eHCTBUS 00CTYKUBAIOLIETO MEpCOHaa Mpu
Ype3BBIYAHBIX CUTYAIIHSX.

[IpakTka mnpeaycMaTpUBaeT 3aKperjieHUe TEOPEeTUYECKUX 3HAaHUM, MOJy4E€HHBIX
00y4aromuMuCs NMPH U3YYEHUH NPOrpaMMbl OakaiaBpuaTa.

4 O0beM NpakTHKHU (04YHASA M 3a04Hasi popMbl 00yUeHHsI)

B
. B akanem.
Bunpr yue6HOM paboThI 3a4ETHEIX
qacax
eIMHUIIaxX
O0mas TpyA0eMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 3,0 108
Konrakthas pa6ora (KP): - -
CamocrositeabHas padora (CP): 3,0 108
MuauBuayallbHOE 3a1aHHE 15 54
CamocTrosTenpHOE OCBOCHHE 3HAaHUM, YMEHUI U HaBBIKOB I10 1,5 54
porpaMMe TEXHOJOTHUECKONW MPAKTUKU
3a4er ¢
Bua xonTpoJf: 3auer / IK3aMeH .
OLIEHKOii
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B
. B actponom.
Bunpr yueOHOM paboThl 3a4eTHBIX
Jacax
eIMHULIAX
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
Konrakthas pa6ora (KP): - -
CamocrositesibHas padora (CP): 3,0 81
WuauBuayaibHOE 3a1aHHE 1,5 40,5
CamocTosiTeIbHOE OCBOCHHUE 3HAaHUH, YMEHUI U HaBBIKOB T10 1,5 40,5
POrpaMMe TEXHOJIOTHUECKOMN MPAKTUKH
3a4er ¢
Bua xoHTpoJf: 3aueT / IK3aMeH .
OLICHKOMH

AHHoTanus padoyei nporpammbl [Ipon3BoACTBEHHON NPAKTUKN: HAYYHO-
ucciaenoBaresibekas padora (52.B.03(H))

1 Leas HayuHo-ucciaenoBareabeckoil padorsl (HUP) — dopmupoBanre HEOOXOIUMBIX
KOMITETEHIIMI ISl OCYIIECTBICHHUS HAyYHO-MCCIIEI0BATEIbCKON AEATEIBHOCTH TI0 HAPaBICHUIO
noaroroBku 18.03.02 Duepro- u pecypcocOeperaroniye nporecchl B XUMHUUECKOM TeXHOIOTHH,
He(pTEXUMHUU U OMOTEXHOJIOTHH.

2 B pe3yJbTare BbINOJHEHUS HAYYHO-HCCJIEI0BATENbCKOH padoThl 00y4aromuiics
10 mporpamMMe 0aKajaBpuaTa J0JKeH:

Obnadams KOMIETEHIIUIMU:

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHUYECKYI0 HWH(POPMAILMIO, aHAIN3UPOBAThH
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccienaoBanuii (ITK-13);

- CIIOCOOHOCTHIO MPUMEHSTh COBpPEMEHHBIC METO/IbI UCCIICIOBAaHUS
TEXHOJIOTHYECKHUX MPOLIECCOB M MPUPOIHBIX CpPel, MCIOIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
HayJYHOHCCIeI0BaTeabckoi padore (ITK-14);

- CMOCOOHOCTBIO IUIAHUPOBATh 3KCIEPUMEHTAIbHbIE HCCIIEA0BaHUs, I0JIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHbIe pe3ynbraThl ([TK-15);

- CMOCOOHOCTBIO MOJENIUPOBATh 3HEPro- U pecypcocOeperaronye Mporecchl B
XMMHYECKON TeXHOJIOTHH, HepTexumuu u ouorexuoioruu (IK-16).

Iloozomosums u npedcmasums K 3awume Hay4HO-UCCleoBaTeabcKyto padoty (HUP),
BBITTOJIHEHHYIO Ha COBPEMEHHOM YPOBHE pa3BUTHUS HAYKHM M TEXHUKM U COOTBETCTBYIOULIYIO
BHIOPaHHOMY HAIPaBJICHUIO MMOATOTOBKH U MporpaMMe oOydeHus. B mpencraBieHHON K 3amuTe
HUP pomKkHBI MOMY4YUTHh pa3BUTHUE 3HAHUS M HABBIKU, IOJYYCHHBIE OOYYarOIIMMCS MpH
OCBOCHHMH TIPOTPaMMBI OakajlaBpuaTa, B TOM YHCIE MPH U3YYCHHH CIEIUAIBHBIX TUCIIHILIHH.
[TpencraBnennas k 3amute HUP nomkHa comep)kaTh OCHOBHBIE TEOPETUYECKHE IMOJIOKEHHS,
OKCTIEPUMEHTAIBHBIE PE3YIIBTATHI, PAKTHYECKUE TIOCTUKECHHUS U BBIBOJIBI U3 PAOOTHI.

3 Kpartkoe coaep:kanue HAy4HO-HCCJI€10BATEIbLCKON PadoThI

[TocraHoBKa menwm W ompeneieHue 3amad ucciemoBaHus. OlEHKa aKTyaTbHOCTH TEMBI
Hay4yHO#l pabotsl. [TnanupoBanue HayuHoi pa®oTbl. CocTaBieHHE aHATUTHYECKOro 0030pa Mo
TeMe HccieioBaHus. BEIOOp METOI0B MCCIIEIOBAHUS TSI PEIICHHsI KOHKPETHBIX HAYYHBIX 3a/1a4.
[IpoBeneHue COOTBETCTBYIOIIMX 3KCIIEPUMEHTOB M PACUETOB JUIA IMOJYyYCHHUS NPAKTHUYECKUX
pe3yNbTaTOB; aHAIM3, UHTEpIpeTanus U 0000IlIeHHe pe3yabTaTOB HCCIeNoBaHUs; (HOpMy-
JMPOBKA BBIBOJIOB; HamMcaHUEe HaydyHOro oTuéra. IloAroroBka Hay4HOro JOKJIa/Na U Ipe3eHTa-
107078

4 O0beM HAYYHO-HCCIECA0BATEIBCKOM padoThI

4.1 Ounasi ¢opMbl 00y4eHHS

. B 3aueTHEBIX B akanmewm.
Bunel yue6HOI paboThI
eIMHULIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonraktHas pa6ora (KP): 2,0 72
KonrtakTHas paboTa ¢ mpenogaBaTeaemM 2,0 12
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CamocrositesbHas padora (CP): 1,0 36
CaMocToATEIbHOE OCBOCHNE 3HAHUM, YMEHUI U HaBBIKOB 110 1,0 1136
nporpamme HUP
3a4er ¢
Bua xonTpoJs: 3auer / IK3aMeH .
OIIeHKO¥
N B 3auetHbIx B akanem.
Bunbl yueOHOM paboThI a
eIMHUIIAX gacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 3,0 81
KonraktHas pa6ora (KP): 2,0 54
KonTakTHas paboTta ¢ mpernoaaBarenem 2,0 54
CamocrositeasHas padora (CP): 1,0 27
CamocTosiTeIbHOE OCBOCHHE 3HAaHUH, YMEHUI U HaBBIKOB T10 1,0 27
nporpamme HUP
3a4er ¢
Bu koHTpoOJIsI: 3a4eT / IK3aMeH .
OIIEHKOH
4.2 3aounas ¢opMbl 00yUeHHS
. B 3aueTHBIX B akanmem.
Bunst yueOHOI paboThI a
eAMHUIIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
Konraktnas pa6ora (KP): 0,61 22
KonrtakTHas pabota ¢ npenogaBareiem 0,61 22
CamocrositeabHasi padora (CP): 2,39 86
CamocTrosiTeIbHOE OCBOCHUE 3HAHUM, YMEHUM U HaBBIKOB 110 2,39 86
nporpamme HAP
3a4er ¢
Buja konTpoJsi: 3a4er / 3Kk3aMeH .
OIIeHKOH
. B 3aueTHBIX B akanewm.
Bugpsl yaeOHOM paboThI .
STMHUTIAX gacax
Oo0mas TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
KonraktHas padora (KP): 0,61 16,5
KonrakTHas paboTa ¢ mpenojjaBareneM 0,61 16.5
CamocrositeanHas padora (CP): 2,39 64,5
CamocTrosiTeIbHOE OCBOCHHUE 3HAHUM, YMEHUI U HaBBIKOB 110 2,39 64,5
nporpamme HUP
3a4er ¢
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH .
OIIEHKOM

AHHOTanus padoueii nporpamMmbl npenaunaomaoi npakruku (b2.B.04 (Ix))

1 eab mpelaunIOMHON NMPAKTHKH — BBIOJHEHHE BBIMYCKHON KBaTM(UKALMOHHON
paboTHI.

2 B pesyabTrare NPOXOXKICHUS] NPeJAUIVIOMHONH NPAKTHKH O0y4YaloUIUcs 110
nporpaMme 0aKajaBpuaTa J0JKeH:

Obaadoams CleqyOIUMU KOMIETCHIIUSIMHU:

- CIIOCOOHOCTBIO OCYLIECTBIISITH TEXHOJIOTMYECKUH MPOLECC B COOTBETCTBUU C
pPErIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENCTBA NIl U3MEPEHUS OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOT0 TPoIiecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CMOCOOHOCTBIO y4acTBOBAaTh B COBEPIIEHCTBOBAHNN TEXHOJIOIMUYECKHX MPOIIECCOB
C TIO3UIIHMM 3HEPTo- U pecypcocOepexeH s, MUHIMU3AIMK BO3/IEHCTBUS HAa OKPYKAIOIIYIO Cpely
(TIK-2);

- CIOCOOHOCTBIO HCIOJIB30BATh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTUH,
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IPOBOIUTH 00pabOTKY MH(OPMAIMK C UCHOIH30BAHUEM MPUKIIAJHBIX MPOrpaMM U 0a3 JaHHBIX
JUI pacyeTa TEXHOJIOTMYECKHUX MapaMeTpoB 00OPYNOBaHMS U MOHMTOPUHIA MPUPOIHBIX CPE
(IIK-3);

- CIOCOOHOCTBIO ~ HMCIIOJIB30BaTh ~ HOPMATHBHBIE JIOKYMEHTBI II0  KadecTBY,
CTaHJIApTU3AIMK U cepTrduKanuu npoaykToB u uznenuit (ITK-4);

- TOTOBHOCTb OOOCHOBBIBATH KOHKPETHBIE TEXHUUECKUE PEIIECHUs MpHU pa3paboTke
TEXHOJIOTMYECKHX MPOILIECCOB; BHIOMPAaTh TEXHUUECKUE CPEJCTBA U TEXHOJIOIMH, HAlPaBICHHbIC
Ha MUHHMH3ALHIO0 aHTPOIIOTEHHOT0 BO3CHCTBHUS Ha OKpyxkatomnyto cpeny (ITK-5);

- CMOCOOHOCTBIO CJEIUTh 32 BBIIOJHEHWEM IIPAaBUJ TEXHUKUA O€30MacHOCTH,
IPOM3BOJICTBEHHON CaHUTApuM, IIOKApHOM OE€30MacHOCTM M HOPM OXpaHbl TpyAa Ha
npeanpustusx (I1K-6);

- TOTOBHOCTBIO OCBAaMBaTh U 3KCILTyaTUPOBAaTh HOBOE 00OpYyIOBAaHUE, IPUHUMATh
y4acTHe B HAIAXUBAHUU, TEXHUUECKUX OCMOTpaX, TEKYIIMX PEMOHTAaX, IPOBEPKE TEXHUYECKOTO
COCTOSIHUSI 000pYyI0BaHuUs U nporpamMmHusbIx cpencts (I1K-7);

- CIIOCOOHOCTBIO HCIOJB30BATH 3JEMEHTHl JKOJIOT0-3KOHOMHUYECKOTO aHalu3a B
CO3aHHHU 3HEPro- U pecypcocoeperaromux Texnomnoruii (ITK-8);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HWH(POPMALMIO, aHAIN3UPOBAThH
OTEYECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke ucciegaoBanuii (ITK-13);

- CIIOCOOHOCTHIO MIPUMEHSITh COBpEMEHHbBIE METO/IbI UCCIICTOBAHMUS
TEXHOJIOTUYECKUX IPOLIECCOB U IPUPOAHBIX CPEl, UCHOIb30BaTh KOMIIBIOTEPHBIE CpPEICTBA B
HayJYHO-HCCIe0Barebekoi padote (ITK-14);

- CIOCOOHOCTBIO IUIAHUPOBATh 3KCIEPUMEHTAJIbHBIE HCCIICAOBAaHUS, I0JIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIC pe3yabTaThl ([TK-15);

- CIOCOOHOCTBIO MOJEJIMPOBATh 3HEPro- U pecypcocOeperaronye Mporecchl B
XUMHYCCKON TeXHOJI0rud, Herexumuu u ornotexuosorun (I1K-16).

3namy:

- OCHOBBI OpraHU3alM{ U METOJI0JIOTUIO HAYYHBIX UCCIIEIOBaHMUI;

- COBpEMEHHbIC HayyHbl€ KOHLEMIMH B 00JIaCTH 3HEPro- U pecypcocOepexeHHU .

Ymemn:

- paboTaTb C HAayYHBIMH TEKCTaMHM, IOJb30BaThCs HAYYHO-CHPABOYHBIM ammapaToM,
0(QOpMIISIT pe3yJbTaThl HAYYHBIX UCCIIEJOBAHMUIA;

- (opMmynaHMpoBaTh LEdb M 3aJaud MCCIIEOBaHUS, JeNaTh BBIBOABI U3 IOJTYYEHHBIX
pe3yJIbTaToB;

- UCIMOJIb30BaTh MOJTYYEHHbIE TEOPETHUECKUE 3HAHUS U MPAKTUUYECKUE PE3yJIbTaThl IS
IIPOEKTUPOBAHUS SHEPTO- U pecypcocOeperaux TEXHOIOTUI Ha MPEeANPHUATHIX XUMHUECKOTO,
HEPTEXUMHUYECKOTO, ONOTEXHOIOTMYECKOTO M SHEPreTHUYECKOT0 Npoduei.

Braoemw:

- HaBBIKAMU CaMOCTOSITEIbHOM HAy4YHO-HCCIIEI0BATEIbCKONW JAEATENIbHOCTH, PaboThI C
MCTOYHUKAMU Hay4yHOU nH(popManuu, pedepupoBaHusi HaydHbIX MyOJIMKAIIHiA;

- HaBBIKAMU CaMOCTOSTEJILHOTO TOJy4eHHUs,, 0OpabOTKH, aHaiaM3a M HMHTEPIIPETALNH
IKCTIEPUMEHTATBHBIX JIN0O paCUETHBIX TAaHHBIX.

3 Kpartkoe conep:xaHue NpeiIuIIOMHON NPAKTHKHA

dopMyIHpoOBKa paccMaTpUBaeMON MPUPOIOOXPAHHOM MpPOoOJIeMbl, BHIOOp METOABI €e
pelieHus, pa3paboTKa MJlaHa M TMPOBEICHUEH CCCIEAOBAaHHUM, MPOBOAAT HMX, 00paboTKa H
oOcyxJeue TOJNy4YeHHBIX JaHHbIbIX. OCHOBHBIE pe3ynbTaThl O(GOPMIIAIOTCS B BHIE
NPaKTUYECKUX BBIBOJIOB M pekoMeHpaanuil. [IpakTrka MoxeT ObITh MpOBEAEHA B JJAOOPaTOPHIX
kadenpsl 1100 MOApPa3IEICHUSIX OPraHU3allMid, T/Ie BBIIOIHIETCS BBITYCKHAs padboTa.

[IpenauruioMHasl MpakTHKa BKJIIOYAeT MOJrOTOBKY MAaTE€pPHajoB JUIS BbIMOJIHEHUS
BBHIITYCKHOW KBaTH(PHUKAMOHHON paboThl. OHa pe3loMUPYET 3HAHWS, YMEHHS W HaBBIKH,
MOJIy4YEHHBIE B X0/I€ TEOPETUUECKOTO 00YUEHUS U MPEIbIIYIINX MPAKTHK.
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4 O0beM npeIUNJIOMHOM NPAKTHKH (0YHASA ¥ 32049HasA (POPMBbI 00y4YeHH)

B
" B akanmem.
Bupl yueOHO# paboTh 3a4ETHBIX
qacax
eINHUIIaX
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 9,0 324
Konrakthas pa6ora (KP): - -
CamocrositesibHas padora (CP): 9,0 324
WunuBunyanbpHOE 3a/1aHKe 4.5 162
CamocTosTeIbHOE OCBOCHHUE 3HAaHUH, YMEHHUI U HaBBIKOB T10 4.5 162
porpaMMe NPeYIUILIOMHON TPAKTHKU
3a4er ¢
Bua koHTpOJIA: 3aUeT / IK3aMeH .
OLICHKOMH
B
N B actponom.
Bunet yueGHoI paboThl 3a4ETHBIX
qacax
eIMHULIAX
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 9,0 243
Konraktnas pa6ora (KP): - -
CamocrositeabHasi padora (CP): 9,0 243
WunuBunyanpHOE 3a/1aHKE 4.5 121,5
CamocTrosiTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUM U HaBBIKOB 110 4.5 121,5
IporpamMme IpeIIuIIIOMHON MPAKTHKN
3a4er ¢
Buja xoHTpoOJIsi: 3a4eT / IK3aMeH .
OLICHKOMH

4.6 T'ocynapcTBeHHAasi HTOrOBasi aTTeCTALUSA
3amuTa BHINYCKHON KBAJIN(PUKAIMOHHON padoThl, BKJIKYas NOATOTOBKY K 3alIMTe U
npouenypy 3amutsl (63.5.01)

1 Ieab rocyrapcTBeHHOM MTOrOBOM aTTECTALIMU — BBIABICHUE YPOBHS TEOPETUYECKON
Y TIPAaKTUYECKOM MOATOTOBIEHHOCTH BBITYCKHUKA BY3a K BBIIOJIHEHHIO MTPO(PECCHOHATBHBIX 3aa4
U COOTBETCTBUSA ero noAroroBku Tpedoanusm GI'OC BO no nanpasnenuto noarorosku 18.03.02
DHepro- W pecypcocOeperarmie Mmporecchl B XHMHUYECKOW TEXHOJIOTHHM, HepTexuMuu u
OMOTEXHOJIOTHH

2 B pe3yabraTre rocylapCTBeHHOl HMTOroBOil aTTecTaluu o00ydamolMiics 1o
nporpamMme 0aKajJlaBpuaTa q0JKeH 00/1a1aTh CJeAYIIMMH KOMIIeTeHIMAMH:

ObwexynbmypHbiMU.

- CIIOCOOHOCTBIO HCHOJb30BATh OCHOBBI (HIOCOPCKUX 3HAHUM Uit (opMUpPOBaHUS
MupoBo33peHueckoi mosuimu (OK-1);

- CHOCOOHOCTBIO AHAIM3MPOBATH OCHOBHBIE 3TAllbl U 3aKOHOMEPHOCTH MCTOPUYECKOTO
pa3BuTHs o0mIecTBa 11 GOpMUpOBaHUs rpaxaanckoi nosuiwn (OK-2);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI SKOHOMHYECKUX 3HAHUN B Pa3IMUHbIX cdepax
xusnenestenboctu (OK-3);

- CIOCOOHOCTBIO HCHOJB30BAaTh OCHOBBI TPABOBBIX 3HAHUM B pasiWYHbIX cdepax
xusneaestenbHoctu (OK-4);

- CIIOCOOHOCTHIO K KOMMYHHUKAILIMU B YCTHON M MUCbMEHHOH (hopMax Ha pycCKOM M MHO-
CTPaHHOM SI3bIKaxX JJIsl PelIeHUs 3a/lad MEKIMYHOCTHOIO U MEXKYJIbTYPHOTO B3aUMOJEUCTBUS
(OK-5);

- CIIOCOOHOCTHIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCHPUHHUMATH COLMAJIbHBIE,
ITHUYECKHE, KOH(ECCHOHAIBHBIE U KyIbTypHbIe pa3nuuus (OK-6);

- CIOCOOHOCTBIO K CaMOOpraHu3almu u camooopaszosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh METOABI M CpeAcTBa (DU3MUYECKOW KYJIbTYpBl JUIs
obecrieueHHs OJHOIEHHOMN COMaIbHOMN 1 podeccnonanbHoi aestensHocTH (OK-8);

- CIOCOOHOCTBIO MCIIOJIB30BATh MPUEMBI IIEPBOM MOMOIIN, METO/IbI 3aIIUTHI B YCIOBUSIX
ype3BbIUaiiHbX cutyarmii (OK-9).

186




Obwenpogheccuonanorvimu:

- CIIOCOOHOCTBIO pellaTh CTaHAapTHBIE 3a7aud MpodecCHOHAIbHOW AESITeNTbHOCTH Ha
OCHOBE MH(DOPMAITMOHHON U OMOIHOrpaduecKoi KyIbTyphl C MPUMEHEHUEM HH()OPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI U C y4€TOM OCHOBHBIX TpeOoBaHUN MHGOpPMAIMOHHON 0e30-
nacaoctu (OITK-1);

- CIOCOOHOCTHIO UCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUUILUINH B
npodeCCHOHATBLHON AEATEIbHOCTH, TPUMEHATh METOJIbI MaTEMATUYECKOTO aHAJIM3a U MOJICIH-
pOBaHMsI, TEOPETUUECKOTO M IKCIIepUMeHTanbHOro uccienoBanus (OITK-2);

- CHOCOOHOCTBIO HCHOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaIOIIero Mupa u sineHui mpupost (OITK-3).

IIpogheccuonanvrvimu:

- CIOCOOHOCTBIO OCYIIECTBJISATH TEXHOJOTMYECKUH TMPOLECC B COOTBETCTBUH C
pErJIaMEHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA JJISi U3MEPEHHS OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYIECKOT0 TPOoIiecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- CIoCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHHM TEXHOJIOTHYECKHX IMPOIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHusl, MUHUMH3AIMN BO3ACHCTBUS Ha OKPYXKAIOIIYIO Cpely
(IIK- 2);

- CHOCOOHOCTBIO HUCHOJB30BaTh COBPEMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJOTHH,
POBOIUTH 00pabOTKY MH(GOPMAIMH C WCHOIB30BAHUEM MPHUKIIAJHBIX MPOrpaMM U 0a3 JaHHBIX
JUIsL pacueTa TEXHOJOTWYECKUX MapaMeTpoB OOOPYIOBAHMS WU MOHHMTOPUHIA MPUPOAHBIX CpEll
(IIK-3);

- CIIOCOOHOCTHIO HCTIOIB30BAaTh HOPMATHUBHBIE IOKYMEHTHI 10 KaueCTBY, CTaHJapTU3AlUN
U cepruduranuu npoaykros u usaenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE PEHICHUS IpH pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB; BEIOMPATh TEXHHUECKUE CPEJCTBA M TEXHOJIOTUH, HAIPABICHHBIC
Ha MUHUMH3AIIAIO aHTPOIIOTEHHOTO BO3ACHCTBUS Ha OKpykaroryio cpeay (ITK-5);

- CIOCOOHOCTBIO CIIEINTh 32 BBIMOJIHEHHWEM MPaBUJ TEXHUKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapuM, IMOKapHOM O€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

- TOTOBHOCTbIO OCBauMBaThb M OKCIUTyaTHPOBaTh HOBOE OOOpYAOBaHUE, NPUHUMATh
y4acTHe B HATAXHBAHWU, TEXHHUECKUX OCMOTpaX, TEKYIIMX PEMOHTaX, MPOBEPKE TEXHUIECKOTO
COCTOSIHUSI 000PYy/I0BaHuUs U porpamMmHsbIx cpencts (I1IK-7);

- CIIOCOOHOCTBIO HCITOJIB30BATh 3JEMEHTBHI HKOJIOTO-’KOHOMHYECKOTO aHaiu3a B
CO3/IaHHHU 3HEPro- U pecypcocoeperaromux Texnonoruit (ITK-8);

- TOTOBHOCTHIO U3ydaTh HAYYHO-TEXHHYECKYI0 HWH(POPMALWIO, aHATU3UPOBAThH
OTEYECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke uccnegaoBanuii (ITK-13);

- CHOCOOHOCTBIO PUMEHSTH COBPEMEHHBIE METOIbl MCCIIEIOBAHHUS TEXHOJIOTHIECKUX
OpPOLIECCOB M NPUPOIHBIX CpEJA, HCHOJIb30BaTh KOMIIBIOTEPHBIE CpEJICTBA B HAy4yHO-
uccienosateabekoit padore (ITK-14);

- CIIOCOOHOCTBIO IUIAHUPOBATh SKCIIEPUMEHTAJIbHBIE HCCIEAOBAHUS, IOJIy4YaTh,
00pabaThIBaTh U aHATU3UPOBATH MONTydeHHBIE pe3yinbraThl ([TK-15);

- CHOCOOHOCTBIO MOJENUPOBaTH BSHEPro- M pecypcocOeperarmnme Mpoueccs B
XUMHYECKON TexXHOI0run, Heprexumuu u ornotexuoaorun (I1K-16).

3Hamy:

- COBpPEMEHHBIC Hay4YHBIC JTOCTHIKCHHUS W TIEPCIICKTHBHBIC HAINpaBIICHUS PadOT B
00J1aCTH OXpaHbl OKPYXKArOIeH cpesibl U PallMOHAIBHOTO UCIOIb30BAHUS IPUPOJHBIX PECYPCOB.

Ymems:

- NPUMEHSATh 3HAHUS, IMOJYy4YEHHblE NpPU M3YYCHUH ECTECTBEHHOHAYYHBIX H
CHENHANTBHBIX TUCIHIUINH, JUIS pelieHus: (pyHIaMeHTaIbHBIX M NPUKIAJHBIX 3a1ad B 001acTH
HHEPro- U pecypcocOepekeHus;

- (dhopMyTupOBaTh MEJIU U 3a7a4d HAYIHOTO MCCIIEAOBAaHUS, MPOBOAUTH 00pabOTKY
pe3yIbTaTOB SKCIIEPUMEHTA;
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- OLIEHUBATh IMOTPEUIHOCTH, aHAJTU3UPOBATh, WHTEPHPETHPOBATH U 0000IIATH
pe3yibTaThl HAY4YHOTO HCCIICAOBAHMS, NPEACTaBIATh IIOJIY4YEHHBIE pe3yJabTaTbl HAy4HOI'O
UCCIICIOBaHMS B BUJIE HAYYHOT'O JIOKJIAJ[a U Pe3CHTaIHH.

Braoemy:

- HaBBIKAMU TUIAHUPOBAHMS U TIPOBEICHHS HAYYHBIX UCCIIECIOBAaHU,

- CTaTUCTMYECKUMU METOAaMU 00pabOTKU IKCIEPUMEHTAIBHBIX PE3yJIbTaTOB;

- HaBbIKAMU DPAa0OTHI C HAayYHO-TEXHUYECKOH, CIPABOYHOM JUTEpaTypoll W
3JIEKTPOHHBIMU PECYpPCaMHu.

3 Kparkoe conep:xxanne I'HA

I'ocynapcTBeHHass UTOroBas arrecTalus O0ydaroluxcs IO Iporpamme OakajiaBpuara
npoBoauTCS B (opMe  3alIMTHl  BBIMYCKHOM  KBanupukaumonnoir paboter  (BKP).
I'ocynapcrBeHHas utoroas arrecranus B popme 3amutel BKP npoxoaur B 8 cemectpe Ha 6aze
3HAHWM, [TOJIYYEHHBIX CTYyIE€HTaMU IIPU U3Y4YE€HUHU JUCHMILIMH HanpasieHus 18.03.02 Duepro- u
pecypcocOeperaronue npoLecchl B XMMUUECKOW TEXHOJIOTHH, HEPTEXUMHUU U OMOTEXHOJIOTUH.

l'ocynapcTBeHHas: UTOTOBasi arTecTanys OOydJaromMXCs MO Mporpamme OakajgaBpuaTa —
3allUTa  BBITYCKHOW  KBaIM(UKAUMOHHOW  pabOThl  HPOBOJUTCA  IOCYIApCTBEHHOM
HK3aMEHAllMOHHON KOMUCCHUEN.

KonTtponb 3Hanuil oOyuaromuxcs, noixydeHHslx npu ocBoenun OOII, ocymectBiseTcs
nyteM npoBezenus 3amuTel BKP u npucBoenus kBanudukanum «oakanaBpy.

4 Oobem 'MA (ounasi u 3a0uHas popma)

[Tporpamma oTHOCHTCS K 6a30BOi yacTH yueOHOrO maHa, k 010Ky 3 «['ocymapcTBeHHas
utoroBas arrecrauus» (b3.5.01) u paccuutaHa Ha COCpPEIOTOUYEHHOE MPOXOXKAEeHUE B 8
cemectpe (4 kypc) st ogHoi hopmbl oOyueHust U B 10 cemectpe (5T Kypc) 11 3a09HON (HOPMBI
B 00beMe 216 u (6 3ET). IIporpamma npeamnonaraer, 4To 00y4aromuecs UMEI0T TEOPETUUYECKYIO
U TPAKTHYECKYI0 TOJATOTOBKY B 00JacTH OXpaHbl OKPYXKAMOMEH Cpeasl M PalroOHAIHLHOTO
UCIOJIb30BaHUS IPUPOJIHBIX PECYPCOB.

. B 3aueTHbIx B akazgem.
Bunsl yaeOHOM paboThI
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHUILIMHBI 110 Y4eOHOMY IUIaHY 6,0 216
KonrakTnas padora (KP): - -
CamocrositeabHas padora (CP): 6,0 216
Beinonnenue, Hanucanue u opopmienue BKP 6,0 216
3aIUTa
Bua xonrpoas: 3amura BKP BKP
Brtl yaeGHOH paboTs! B 3auetnpix | B actpoHOM.
eIMHUIIAX qacax
OO0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 6,0 162
KonTakTHas padora (KP): - -
CamocrositeabHas padora (CP): 6,0 162
Bemmonaenue, Hanmcanue u opopmienne BKP 6,0 162
3aIUTa
Bupa xourpoJsi: 3amura BKP BKP

4.7 ®DakyJIbTATHBBI

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«IlepeBoa Hay4YHO-TeXHUUYECKOIi JuTepaTypby (PT/.B.01)

1 Heap TUCHUILIMHBI — MPUOOpPETEHHE O0yJYaIONUMUCS 001Iei, KOMMYHUKATUBHON U
MpoPECCHOHAIBHOW KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax sI3bIKOBOU
MOJATOTOBKA  TO3BOJISICTBBINONHITH PA3TUYHbIE BUABI MPOPECCHOHATHHO OPUEHTUPOBAHHOTO
MepeBO/ia B MPOU3BOJICTBEHHOM W HAy4YHOUM JI€SITEIBHOCTH.

2 B pe3yabrare wu3yYeHUs] AUCHUILVIMHBI O0y4YalOIIMiiCA IO
0akaJjiaBpUaTa J10JIKeH:

nporpamme
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Obaadoams CIENYIOMMA KOMIETCHIIUSIMH:

- CHOCOOHOCTHI0O K KOMMYHHUKAIIUM B YCTHOW M MUCHBMEHHOM (hopMax Ha pycCKOM M
WHOCTPAaHHOM  sI3BIKAX JUI  PEIICHUs 3aad  MEKIMYHOCTHOTO M MEXKKYJIBTYPHOTO
B3aumoeiicteus (OK-5);

- TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO WH(OPMAIMIO, aHATU3UPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 110 TeMaTuke ucciaenoBanuii (ITK-13).

3uame:

- OCHOBHBIE CTIOCOOBI IOCTHKEHUS SKBUBAJICHTHOCTHU B TIEPEBO/IC;

- OCHOBHBIE TIPUEMBI IIEPEBOJIA;

- S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUU 5I3bIKA KaK CHCTEMBI,

- JIOCTaTOYHOE JUIsl BBHIMIOJHEHHS TIEpeBOAAa KOJMYECTBO JIEKCHUSCKUX CIMHHIIL,
(b pa3eoa0oru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEAUECKUX PEATUN.

Ymemn:

- IPUMEHATH OCHOBHbBIE TIPUEMBI IEPEBOJIA;

- OCYHICCTBJIATh TUCHBMEHHBIA TIEPEBOJ C COOJIOJACHHEM HOPM JICKCHYECKOH
SKBUBAJICHTHOCTH, COOIOICHUEM I'PaMMaTHYECKHUX, CAHTAKCUUYECKUX M CTUIHUCTUYECKUX HOPM;

- 0()OPMIISITH TEKCT MEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIIAKTOPE;

- OCYIIECTBISITh IEPEBOJI C COOJIIOJIGHHEM HOPM JIEKCHUECKOH SKBHUBAJICHTHOCTH,
COOJIIOZICHHEM TPaMMAaTHYECKHX, CHHTAKCHYECKUX M CTHIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMIIOPATHHBIX XapPAKTEPUCTUK UCXOJHOTO TEKCTA.

Braoemy:

- METOAMKOW TPEANEepEeBOAUYECKOTO aHalu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCTIPUSATHIO UCXOTHOTO BHICKA3BIBAHUS;

- METOAMKOHW TIOJTOTOBKM K BBIIOJIHCHHUIO TIEPEBOJA, BKIIOYAs IMOWUCK HH(POpMAIMKU B
CIIPABOYHOM, CIICIIMANILHOM JTUTEPATypPE U KOMITBIOTEPHBIX CETSIX;

- OCHOBAMH CHUCTEMBI COKPAIIIEHHOW MEePEBOTICCKON 3aIMCH TIPU BHITIOJTHECHUHUIICPEBOIA;

- OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIeUaTbHOCTH,

- OCHOBaMH pe)epUPOBAHNS M AHHOTHPOBAHMSI IUTEPATYPHI 11O CIICIIUATHFHOCTH.

3 Kpartkoe conep:kanue JMCIHHIITHHbI

Beenenue.llpenmer u posnb mepeBoja B COBpPEMEHHOM oOImiecTBe. PaznuuHbie BHIIBI
nepeBoja. 3aJaud M MECTO Kypca B IMOATOTOBKE OakalaBpa MO HAMPaBICHHIO MOATOTOBKU
«OHepro- u pecypcocbeperaronge Mporecchl B XUMHYECKOM TEXHOJIOTHH, HEPTEXUMUU U
OMOTEXHOIOTHI.

Mooynw 1. Ilepesoo npeonoicenuti ¢ eudospementvimu popmamu Indefinite, Continuous.

1.1.CpaBHeHHE TOpsAIKa CIOB B aHIJIHMIICKOM U PYCCKOM MpemnokeHusx. llepeBon
MIPOCTOTO IMTOBECTBOBATEILHOTO MPEIOKECHHS HACTOSIIETO, OYIYIIEro U MPOIISANIET0 BPEMEHH.

OcoOeHHOCTH TepeBOAa BOMPOCUTENBHBIX U  OTPUILIATEIBHBIX MPEATOKEHUN B
pa3IUYHBIX BpEMEHAX.

1.2I1epeBoa mpeminoxenuit Bo BpemeHax Indefinite, Continuous. UreHue u mepeBoja 1Mo
teme "Xumus".

Mooyne 2. [lepesod npeonodcenuti ¢ ucnoiv3osanuem eudospemennvix gopm Perfect,
PerfectContinuous.

2.1. IlepeBon npemioxxeHuii Bo Bpemenax rpynn Perfect, Perfect

Continuous  (yTBepAMTENIbHBIC, BOIPOCHUTEIBHBIE W  OTpUIATENbHBIE  (OPMBI).
Oco0eHHOCTH yNIOTPEOICHHS BCTIOMOTATENBHBIX TJIar0JIOB.

2.2 IlepeBon cTpajaTelbHOro 3ayiora. TpylnHbIE cCllydau IEepeBOjJa CTPagaTeIbHOIO
3asnora.

Utenue u nmepeBoj TEKCTOB 10 TeMe "Hayka u HaydHble METObI". AKTUBU3ALIUS JICKCUKH
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBo MPUIATOYHBIX MTPETOKECHUH.

[IpunaroyHble noIeKAILIKE.

[Ipunarounbie cKkazyeMmble.
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IIpunaTouHbIe ONpEACIIUTEIbHBIE.

HpI/II[aTO‘IHBIe 06CTO$ITGJ'II)CTB€HHBIC, MNPpUAATOYHBIC JOIIOJIHUTCIBHBIC.

2.4. Tumbl yCIOBHBIX IPEJIOKEHUH, ITpaBHla U OCOOEHHOCTH UX MEPEBO/A.

[IpakTuka mnepeBoja Ha MNpuUMepax TEKCTOB O Xumuu, J.U. Menoeneese, nayke u

mexXHoJ102Uuu.

2.5. TlepeBon mpenyoKeHUN C yY4eToM IpaBHiia coriacoBaHusi BpemeH. [Ipsmas u

KOCBCHHAaA pCyb.

2.6. Paznuunble BapuaHTHI IEPEBOa CYIIECTBUTEIHHOTO B MIPEATIOKEHUH.
2.7. MopanbHbI€ TJIaroiibl 1 0COOCHHOCTH HX TIEPEBO/IA.

Pa3BuTue HaBbIKOB nepeBoaa no teme "Hayka 3aBTpainero gus'".

2.8. CnenmanibHas TepMuHosiorus 1o reme "Jlaboparopus".

2.9. Cokpamenus. OCOOEHHOCTH MX MepeBojia. Pa3BuTHE HABBIKOB IEPEBO/Ia HA IPUMEPE

TeKcToB 110 TeMme "JIaboparopusi, U3MEpPEHUSI B XUMUU'".

Mooynv 3. Ocobennocmu nepesoda npeonodceHuil ¢ UCNOIb30BAHUEM HETUYHBIX DOpM

enazona.
3.1. Henmuunble ¢hopMmebl TI1aroa.

WudpunntuB (HeompeneneHHas ¢opma riarona). Poms
BapUaHTHI IIEPEBO/Ia HA PYCCKUH s3bIK. [IpryacTust u repyHani.

3.2. VlapuHUTHBHBIE 0OOPOTHI.

O6opor gomnonHeHue ¢ WHOUHUTHBOM. BapuaHTh

UH(QUHATUBA B MPEUIOKEHUN U

mepeBoJila Ha py'CCKI/Iﬁ SA3BIK.

Tepmunosorus 1o Teme "CoBpeMeHHBIC SHEPro- U pecypcocOeperarwmme TeXHOIorn '
3.3. OGoport nojiexaiee ¢ MHPUHUTUBOM. Pa3nnyHble BApHAHTHI IEPEBO/A.
TepMunosorus o reMe "XuMuyeckas TEXHOIOTHsI, HeQTEXUMUS U OMOTEXHOJIOTHUS .
3.4. IlepeBox mpuyacTHBIX 00OPOTOB.AOCOMIOTHBIM NMpHuYacTHbIE OGOPOT M BapUaHTHI

nepeBoja.PazButue HaBbIKOB nepeBojia o Teme "buorexHonorus'.

OO111ee KOIMYECTBO MOyIeH - 3.
4 O0beM yueOHOH THCHHMIIINHBI
4.1 Ounas gopma

o B 3aueTHBIX B akanem.
Bunsl yaeOHOM paboThI
SIMHUIIAX gacax
O01as TPyA0eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
Konraktnas pa6ora (KP): 1,78 64,4
[Tpaktiueckue 3anstus (I13) 1,78 64
CamocrositesbHas padora (CP): 2,22 79,6
YrnpaxHeHus 1o COOTBETCTBYIOIIUM pa3jieJaM JUCIUTIINHBI 2,22 79,6
3a4er ¢
Bujx koHTpoOJs: 3a4eT / IK3aMeH .
OIIEHKOH
B Tom unciie no cemecTpam
3 cemecTp
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonrTaktHas padora (KP): 0,89 32,2
Jlexiuu (JIek) - -
CamocrositeabHas padora (CP): 1,11 39,8
YrpaxHeHus M0 COOTBETCTBYIOIIUM pa3jieJaM JUCIUTIINHBI 1,11 39,8
Bua koHTpoJsi: 3aueT / 3IK3aMeH sater ¢
OIIEHKOH
4 cemecTp
O0mas TPyA0eMKOCTh JMCHHUILJIUHBI 10 Y4eOHOMY IIAHY 2,0 72
Konrakthas pa6ora (KP): 0,89 32,2
[Tpaxtuueckue 3ausatus (I113) 0,89 32
CamocrositeabHas padora (CP): 1,11 39,8
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VYrpaxxHeHUs 110 COOTBETCTBYIOIIUM pa3jiejiaM JUCITUTITMHBI 1,11 39,8
Bua koHTpOJIA: 3aueT / IK3aMeH auer cu
OIIeHKOH
Brtsl yacGHOH paboTs! B 3agernbix | B actpoHOoM.
€AMHUIIAX yacax
O0mas TPyA0eMKOCTh IMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 4.0 108
KonrakThas pa6ora (KP): 1,78 48,3
[Tpaxtuueckue 3ansatus (I113) 1,78 48
CamocrositesibHas padora (CP): 2,22 59,8
YrpakHEHUs IO COOTBETCTBYIOIIUM pa3zesiaM JUCIUILTHHBI 59,7
Bujx koHTpoJs: 3a4eT / IK3aMeH aTeT ¢
OLIeHKOH
B ToMm umciie mo cemecTpam
3 cemecTp
O0mas TpyA0eMKOCTb JMCUMILJIMHBI 110 Y4eOHOMY IIAHY 2,0 24
AyIUTOPHBIE 3aHITHS: 0,89 24,15
[Tpaktnueckue 3anstus (I13) 0,89 24
Buiisl yueGHOM paboTs: B 3agernbix | B actpoHOoM.
€MHUIIAX yacax
CamocrositesbHas padora (CP): 1,11 29,85
YpakHEeHUs 0 COOTBETCTBYIOIIUM pa3ziesiaM AUCIUTIIINHBI 29,85
Bujx koHTpoOJs: 3a4eT / IK3aMeH ater ¢©
OIIEHKOH
4 cemecTp
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 110 Y4eOHOMY IIAHY 2,0 %4
AyAUTOpPHBIE 3aHATHS: 0,89 24,15
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,11 29,85
YnpaxHeHUs IO COOTBETCTBYIONIMM pa3/ieiaM JUCIUTUTHBI 29,88
3a4eT ¢
Bua koHTpoOJsA: 3aueT / IK3aMeH .
OIIEHKOM
4.2 3aounas ¢popma
Brtsl yueGHOM paboTs: B 3auerHBIX B akanmem.
eIMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 4,0 144
KonrTaktHas padora (KP): 0,45 16,4
[Tpaktuueckue 3arstus (I13) 0,45 16
CamocrositeabHas padora (CP): 3,33 120
YpakHEeHUs: 10 COOTBETCTBYIOIIKM pa3AesaM AUCLIUIIINHBI 3,33 120
3ayeT ¢
Bua koHTpossi: 3auert / 3K3aMeH 0,22 OLIEHKOM
(7,6)
B Tom unciie no cemecTpam
3 cemecTp
Oo0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHY 2,0 72
KonrakThas pa6ora (KP): 0,22 8,2
[Tpaxtuueckue 3ausatus (I113) 0,22 8
CamocrosiTeabHas padora (CP): 1,67 60
YpakHeHUs: 10 COOTBETCTBYIOIIMM pa3AesaM AUCLHUIIINHBI 1,67 60
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3a4yeT €

Bua koHTpossi: 3aueT / 3K3aMeH 0,11 OLICHKOM
3.8)
4 cemecTp
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
Konrakthas pa6ora (KP): 0,22 8,2
[Tpaxtuueckue 3ansatus (I113) 0,22 8
CamocrositeabHas padora (CP): 1,67 60
YipakHeHus: 10 COOTBETCTBYIOIIUM pa3zesiaM AUCHUIIINHBI 1,67 60
3a4er ¢
Bua koHTpoOss: 3aueT / IK3aMeH 0,11 OLICHKOM
3.8)
Bi bl yueGHOi paGoTs! B 3auernbix | B actpoHoM.
SIMHHIIAX gacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 4,0 108
KonrakTHas pa6ora (KP): 0,45 12,3
ITpakTnueckue 3anstus (113) 0,45 12
CamocrositesbHasi padora (CP): 3,33 90
YrpakHEHHUS 110 COOTBETCTBYIONIUM pa3/ienaM JUCIUILUTHHBI 3,33 90
3a4er ¢
Bua xoHTpoOJA: 3aueT / IK3aMeH 0,22 OIlEHKOM
(5.7)
B ToM uynciie mo cemecTtpam
3 cemecTp
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 54
AyIUTOPHBIE 3aHITHS: 0,22 6,15
[Tpaktueckue 3ansatus (I113) 0,22 6
CamocrositesbHas padora (CP): 1,67 45
YrpaxHeHus 10 COOTBETCTBYIOIIUM pa3JiesaM JUCHUIIINHBI 1,67 45
3a4eT ¢
Bua koHTpoJssi: 3auert / 3K3aMeH 0,11 OLIEHKOM
(2,85)
4 cemecTp
O0mas TpPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 2,0 54
AyIUTOPHBIE 3aHSITHS: 0,22 6,15
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositesabHas padora (CP): 1,67 45
YrpaxxHeHus 110 COOTBETCTBYIOIIHUM pa3JiesaM JUCIHUIIINHBI 1,676 45
3a4er ¢
Bua koHTpoOssi: 3aueT / IK3aMeH 0,11 OLICHKOM
(2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILIMHBI

«'paxkaanckas 3aMTa B Ype3BbIyaiiHbIX cutyanusix» (OT/1.B.02)
1 Ieap AMCHUIUIMHBI --TIOJTOTOBUTH CTYAECHTAa K OCMBICIIEHHBIM MPAKTHYECKHM
JIENCTBUSAM 10 O0ECNeYeHHI0 CBOEl 0e30MacHOCTH M 3allluThl B YCIOBUSX BO3HUKHOBEHUS
YpEe3BbIYAWHON CUTYAL[UU IIPUPOJHOrO, TEXHOITC€HHOI'O U BOEHHOI'O Xapakrepa.

2 B pe3syabrare
0akajaBpHUaTa q0JIKEH:
Obnadams CIETYyIONTUMA KOMITETCHIIHSMHU:

0CBOCHHMSA JUCHHUIIJIMHBI

o0yuawuuiics 1o

nporpamme

- CIIOCOOHOCTBIO HCIIOJIb30BaTh MMPUCMbL HepBOI\/'I noMomu, MCETOABI 3alllUThl B
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yCIOBUSX 4pe3BbIuaitnbix curtyarmii (OK-9);

- CIOCOOHOCTBIO CJEIUTh 3a BBIIOJHEHUEM IPaBWJI TEXHUKH O€30IacHOCTH,
IIPOU3BOJICTBEHHOW CaHUTapuUM, IMOKapHOW O€30IaCHOCTM W HOpPM OXpaHbl TpyJda Ha
npeanpusatusx (I1K-6).

3uams:

- XapaKTEepUCTHKHU INPHUPOJIHBIX OEICTBUI, TEXHOTEHHbIX aBapuil M KaTacTpo(d Ha
paIuaoHHO, XUMHUYECKU U OMOJIOTHYECKH OMACHBIX 00BEKTaX, Mopakarome (hakTopbl JPYyTrux
OITaCHOCTEM;

- OCHOBBI BO3JICHICTBHS OMACHBIX (PAaKTOPOB UPE3BBHIYAHHBIX CHTYallMi Ha 4YeJIOBEKa M
IIPUPOJHYIO Cpely, AOIIYCTUMBIE NPEACIbHBIE KPUTEPUH HEraTUBHOIO BO3JCICTBHS;

- Mepbl 0e30MacHOro TMOBEACHUS NpU NpeObIBAaHWM B pailoHaxX (30HaX) MOXKapoB,
PaMOaKTUBHOI0, XUMHUYECKOr0 U OMOJIOTMYECKOTO 3arpsi3HEHNUS;

- CI0CcOOBI M CPENCTBA 3alUTHl YeJIOBEKa OT BO3ACUCTBUS MOpAXKArOmUX (pakTopoB
Ype3BbIYAHBIX CUTYALMi IPUPOAHOrO, TEXHOTEHHOTO U BOCHHOI'O XapakTepa.

Ymemn:

- HCIOJIb30BaTh CPEJCTBA 3aAIIMTHl OPraHOB JbIXaHUS U KOXXKH, MEIULMHCKUE IS
CaMO3alllUThl U OKA3aHUS TOMOLIH IPYTUM JIFOISM;

- IPUMEHATH IEPBUYHBIE CPEACTBA IOXKAPOTYIIEHUS Ul JOKAJIW3ALHUA U TYLICHUS
10’Kapa, BO3HUKILETO B ayTUTOPUH (J1abopaTtopun);

- OKa3piBaTh cebe W JpYyrMM [OCTPaJaBIIMM MEAMLIMHCKYIO IIOMOLIb C
UCIIOJIb30BaHUEM TaOEIbHBIX U MOAPYYHBIX MEAULIMHCKUX CPECTB.

Braoemy:

- mpuéMamMH IMPOBEACHUS YaCTUYHOW CaHMTApHOM 0OpaOOTKM HpU BBIXOJE U3 paiioHa
(30HBI) PAIMOAKTUBHOTO, XUMHYECKOTO ¥ OMOJIOTHYECKOTO 3arpsi3HEHUS (3apaskeHHs);

- crioco0aMy U TEXHOJIOTUSIMM 3aLUThI B YPE3BbIYaHBIX CUTYaAIUX.

3 Kparkoe cojep:kaHue JUCHUIINHBI:

1. OnacHoctu mnpupojgHOro xapakrtepa. CTUXUilHble O€ACTBUS, SBJIEHUS MPUPOAbI
pa3pyLIUTENbHON CHIIBI - 3€MJIETPSICEHUs, HAaBOAHEHHUS, CEJIEeBbIE MOTOKU, OMOJI3HU, CHEKHbBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHsl, OypH, MOKaphbl.

2. OmacHOCTM TEXHOT€HHOTO XapakTepa. ABapuuM U KaracTpobl Ha pajvallOHHO
OMacCHOM OOBEKTe, XUMHMYECKH OINAaCHOM OOBEKTe, OHOJIOrMYecKH ONacHOM OO0bEKTe; Ha
TpaHcropTe  (OKENIE3HOJIOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBUAIIMOHHOM);  Ha
THJIPOCOOPYKEHUX; HA KOMMYHAJIBHBIX CHCTEMax )XKM3HeoOecreueHusl.

3. OnacHocTH BOEHHOTO XapakTepa. [IpuMeHeHHEe OpyXHs MacCOBOTO IMOPAXKEHUS
(AIepHOrO, XUMMYECKOrO, OHOJIOIMYECKOro), OOBIYHBIX CPEICTB C  3aKHUraTeIbHBIM
HAaIllOJJHEHUEM, HOBBIX BHUJOB OPYXHsS. 30HBI 3apak€HUS OT CpPEICTB MOPAXKEHUS U HUX
BO3/ICIICTBUE HAa HACEJIEHNE U OKPYKAIOLLYIO IPUPOIHYIO CPENLY.

4. TloxapHas 0€30MAaCHOCTb — COCTOSHUE 3alllMIIEHHOCTH HAaCEJIEeHUs, HMYIIECTBA,
olmiecTBa M rocygapcTBa OT moxapoB. [lokapHas OmacHOCTb (MPUUUHBI BO3HUKHOBEHHS
MOKapoB B 3[@aHUSX, JIECHbIe Moxaphl). Jlokanuzamus u TymeHnue mnoxapoB. IIpocreiimue
TEeXHUYECKHe cpezcTBa noxaporymenus (ornerymurenu OIT -8, OVY-2) u npaBuia noib30BaHUs
UMHU.

5. Kommuiekc MeponpusiTuil TpakJaHCKOM 3alllUThl HACEIECHHUS.

Onosemienue u uHGOpMHpOBaHUE HacedeHHs 00 omnacHocTd. [IpuHsATHE HaceneHueM
curHainoB omnosemeHusa («Baumanue Bcem!», «BosnymHas TpeBora», «PaanannoHHas
OTMaCHOCThY», «XHUMHUECKasi TpeBoray, «OTOOW OmacHOCTH») W TOPSIOK JEUCTBHS IO HUM.
OBakyalMs HacelleHUs M3 30HbI onacHOCTH. CrocoObl 3BakyallMd OKCTpPEHHas HBaKyalus
CTYJEHTOB U3 ayAUTOPUU ITPU BOSHUKHOBEHHH I0Kapa.

CpencrBa nHaAMBHAYyaIbHOM 3amuThl opraHoB apixanus (I'T11-7, I'TI-7B, I'11-9, P-2, V-
2K, PIIA-1, PIIT-67M, PY-60M, «®enukcy», I'’/I3K, AT, AI1I-3, TI3VY-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUIIMHCKHIE CPEACTBA 3AIUTHI .

193



CpenctBa KOJUIGKTMBHOM 3aliuThl HaceneHus. Haznauenue,

YOCIKHII.
3ariayOJICHHBIE CTaHIIMM METPOIIOJIUTEHA),
nepekphIThie menn). [IpaBuiia 3aHsITrs yOeKuUIIa.

3alIUTHBIE CBOMCTBA
[TporuBopanuanuonnbie ykpbiTust (IIPY, momseMHble memexomHbie MEPEXObl,
MpOCTEeHIINE YKPBITUS (TpaHIIEH,

OKOIIBI,

6. OxazaHue INepBOM MEAMIMHCKOW IOMOIIM IPU O0)KOrax, PaHEHMSX, 3apaKCHMSX.
[TpoBeneHne 4acTUYHON CaHUTApHON 00pPabOTKM KOXHBIX MOKPOBOB YeNIOBEKa MPH BBIXOJE U3
30H paJMOAKTHBHOTO, XMMHUYECKOTO M OHMOJIOTHYECKOTO 3apakeHus (3arpsa3HEHus), U3 30H

IMOKapoOB.

7. JIukBUanus MOCIEACTBUN YpE3BbIYAMHOM cHUTyaluu. PanqnanvoHHas U XxuMudeckas
pasBeika ouara IHopakeHus (3apakeHus). ABapuiiHo-cnacaresibHble paboThl. CrernuanbHast

00paboTKka TEXHHKH, 00BEKTOB

JIE3UHCEKIINA.

MECTHOCTH,

(me3axkTuBaIus,

Jerasanmsi,

ne3nH(peKus,

8. OkcTpeHHas 5BaKyallMs W3 ayauTopuu (1abopaTopuu) B YCIOBHSX IIOXapa,
PaIMaMOHHOT0, XUMUYECKOTO, OMOJIOTHYECKOTO 3arpsi3HEHUS] TEPPUTOPUH C HCIOIb30BaHUEM

npocreimux cpeacts 3amuThl («Penukey, ['JI3K, nporusoraza I'TI-7 ¢ AT1T-3).

4 O0beM y4eOHOM TUCHUITHHBI
4.1 Ounas ¢opma o06yueHust

" B 3aueTHBIX B akanem.
Bunet yueGHoi paboThl
CIMHULIAX Jacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 1,0 36
KounraktHas pa6ora (KP): 0,44 16,2
Jlexmu (Jlek) 0,44 16
CamocrositeanHas pa6ora (CP) 0,56 19,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auyer
o B 3auetHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
O01as TPyA0€eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 1,0 27
KonrakTHas padora (KP): 0,44 12,15
Jlexumn (Jlek) 0,44 12
CamocrositesnbHas padora (CP) 0,56 15,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er
4.2 3aounas popma o0yuyeHus
Brtsl yaeGHOR paboTs! B 3aueTHEBIX B akanem.
€IMHULIAX qgacax
O0mas TpyA0eMKOCTh JMCHHUILJIUHBI 10 Y4eOHOMY IVIAHY 1,0 36
KonrakTHas padora (KP): 0,11 472
[TpakTueckue 3anstus (I113) 0,11 4
CamocrositesbHas padora (CP) 0,78 28
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auer
’ 3.8)
. B 3auetHbIX B actponom.
Bunel yueGHoI paboTh
€IMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IVIAHY 1,0 27
KonrakTHas padora (KP): 0,11 3,15
[Tpaxtuueckue 3ausatus (113) 0,11 3
CamocrositenbHas padora (CP) 0,78 21
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,11 3a4er (2,85)
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AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«Teopernueckue ocHoBbl xumun» (®T/1.B.03)

1 Heab aucuuminmHbl —hopMUpOBaHHE Y CTYIEHTOB IMPOYHBIX (DyHIaMEHTaJIbHBIX
3HaHUH B 00J1aCTH XMMUHU Ha OCHOBE U3Y4YECHUsI OCHOBHBIX IOHATHH M 3aKOHOB XMMUHU C OIIOPOM
Ha Tabmumy osnemeHtoB /.M. MenneneeBa, TabiauIly pacTBOPUMOCTH M PSAJ AaKTUBHOCTH
metauioB. JlucuumianHa «TeopeTndyeckue OCHOBBI XHMMH» JONOJHSAET M CIOCOOCTBYET
JTyqIeMy TOHUMAaHHIO JUCHUTUTHHBL «O0I11as ¥ HeopraHudecKast XUMHSD)

2 B pe3yabraTre u3y4YeHHs] UCHUIUIMHBI O00y4YalOIIMiiCA MO TMporpamMmme
O0akaJiaBpHuaTa 10JI/KEH:

Obnadamye CleAyOIIUMU KOMIIETEHIIUAMU:

— CIIOCOOHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLMILIUH B
npopEeCCUOHATIBHON  AEATENbHOCTH, HPUMEHSATh METOJbl MaTEeMaTH4YeCKOro aHajlu3a |
MOJICTTUPOBAHHS, TEOPETUIECKOTO M AKCIIeprUMeHTanbHoro uccienoBanus (OI1K-2);

— CIIOCOOHOCTBIO HCHOJb30BATH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI  JJIs
HOHUMAaHHsI OKpY XKarouiero Mupa u sisneruit npupos (OI1K-3)

— TOTOBHOCTBIO M3Yy4aTh HAY4YHO-TEXHMYECKYI0 HMH(POPMALUIO, aHaJIU3UPOBATh
OTEYECTBEHHBIH U 3apyOe:KHBIN OMBIT 0 TeMaTuke uccienoBanuii (I1K-13).

3namo:

— OCHOBHBIE 3aKOHBI XUMUH;

— CTPOEHHE aToMa U NepUOTUUECKUI 3aKOH;

OCHOBHBI€ KJIACChl HEOPIraHUUECKUX BEIIECTB;

— KJIacCU(PMKALMIO XUMUYECKUX PEaKIHii;

— OCHOBHBIE THIIbI XMMUYECKOH CBSI3U.

— MpPOLECCHI, IPOTEKAIOIUE B pACTBOPAX, U OCHOBHBIE TEOPUH KUCIOT U OCHOBAHHUH.

Ymems:

— COCTaBJIATH 3JIEKTPOHHbIE (POPMYJIBI ATOMOB U ONPEENATh BAJEHTHOCTU U CTEIEHU
OKHCJIEHUS B COEIMHEHUSX;

— COCTaBJIATH (OPMYJIBI HEOPraHMYECKHUX BEIIECTB pa3IMYHBIX KJIaccoB (OKCHIOB,
KHCJIOT, OCHOBaHHM, COJIEH);

— COCTAaBIISATh YPABHEHUS XMMUUECKUX PEAKLIUN PAa3JINYHBIX THIIOB;

— MPOBOJUTH CTEXHOMETPUUECKUE PACUETHI IO YPABHEHUAM XUMHUECKHUX PEaKIIMii;

— COCTaBJIATh (HOPMYJIbl KOMIUIEKCHBIX COCTUHEHUH, aBaTh UM Ha3BaHUsS U IpeJylaraTb
CIIOCOOBI TOJTYYEHHUSI.

Braoemy:

— METOJIaMU OIMCAHUS CBOMCTB BELLECTB Ha OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIINX U3
NEPUOANYECKOT0 3aKOHA U MIEPUOINYECKON CUCTEMBI XMMHUECKUX JIEMEHTOB.

3 Kparkoe coep:kaHue JUCIHUIIINHBI

Mooyne 1. BBenieHre B XUMHUIO.

OcHoBHblEe TOHATHS XUMHHU.OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YY€HHS, BBIYMCIICHUS
pa3MepoB M MacC aTOMOB M MOJIEKYJ, OTHOCHUTEJIbHBIE AaTOMHBIE U MOJIEKYJISIPHBIE MAacCBhl,
MoJIsIpHasi Macca. 3aKOH MPOCTHIX KPAaTHBIX OTHOILIEHUH, 3aKOH COXPAaHEHHS MacChl, IPOCTENIIINE
BBIYUCIICHHUS] 110 YpPaBHEHHSIM XHMHUYECKHX peakIuil Ha ‘“U30bITOK-HenocTaTok”. I'azoBble
3aKoHbI, ypaBHeHue Knaneiipona — MeHieneeBa 1 BIYMCICHUS Ha €M0 OCHOBE.

OCHOBHBIE KJIaCChl HEOPraHMYECKUX COEeOUHEHM.KUCIOTBI M OCHOBaHUSA; COJIU:
cpelHue, KUcible, OCHOBHbIE, KOMIUIeKCcHbIe. Kinaccudukanus n HomeHkiIarypa. Jluccounanus
AJIEKTPOJIUTOB B BOJHBIX pacTBOpax.AM(OTEpHbIE OKCHUABI U THIPOKCHABIM OCOOEHHOCTH HX
XUMHUUYECKHUX CBOMCTB. KucnopoiHble u 6eCKUCIOpOAHbIE KUCIOTHI U UX COJIH.

KommnekcHsle coenuHenus. OOmue CBEACHHUS O KOMIUIGKCHBIX COEIMHEHUSX.
KommiekcoobpazoBatenb, JUraHibl, KOOPAMHALMOHHBIE YHCIA, JEHTAHTHOCTBJIUTAHJIOB,
BHYTPEHHSIS M BHEIIHAsA cepbl KOMIUIEKCHOTO coequHeHus. Kiaccudukanus KOMILJIEKCOB 1O
BUY KOOpAMHUPYEMBIX JIUraHI0B. HoMeHKaTypa KoMIIeKCHbIX coeauHenuil. [lpeacraBnenune
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00 M30MepHH KOMIUICKCHBIX COequHEHMH. Peakmmm oOpa3oBaHus KOMIUIEKCHBIX COEIMHEHUH,
CBOMCTBA KOMILJIEKCHBIX COCTUHEHUN.

OcHOBHBIE THUIBI XUMHUYECKUX peakuuil.PeakiimmoOMEHHbIE UM OKHCIHMTEIIBHO-
BOCCTAHOBUTEJbHbIE. THUIHMYHBIE OKHUCIUTEIM W BOCCTAHOBUTEIW, HAIUCAHUE YpPaBHEHUU
NPOCTEUIINX  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Tumbsl OOMEHHBIX —PpeaKIHid,
TUAPOJIN3 COJIEW B BOJHBIX pacTBOpax.

[Tepuonnueckuit 3axkon [.M.MenneneeBa u mnepuoauueckue cBoiictBa. CoBpeMeHHast
dbopMynupoBKa mnepuoanyeckoro 3akoHa. Ilepuoauueckasl cuctema U €€ CBA3b CO CTPOCHHEM
atoMoB. Ilpencka3zanue CBOICTB Ha OCHOBE INEPUOJUYECKOrO 3aKOHA. ATOMHBIE M HOHHBIE
paauychl. YCIOBHOCTb 3TUX HOHATHH. V3MeHeHue paanycoB aTOMOB IO MMEPUOJUYECKOU
cucreme. OHHBIE painyChl U UX 3aBUCHUMOCTb OT 3JIEKTPOHHOTO CTPOEHUS aTOMOB U CTENEHU
OKHCJICHUs. DHEPrusi MOHU3ALMH U CPOJCTBO K 3JIEKTPOHY. 3aKOHOMEPHOCTH B HM3MEHEHUU
sHeprun wuoHuzanmu. Cxema Koccens st 0OBSCHEHUS OTHOCHUTEIBHOW CHUIIBI KHCIOT |
ocHoBaHui. IlpeacraBnenne o wmertonax cpaBHuUTenbHOro pacuera M.X. KapanerssHua.
3HaueHue NepuoIMYECKOro 3aKoHa.

Mooynb 2. XuMudeckast CBsI3b.

Tunbl XUMHUUYECKOW CBSI3U.DJIEKTPOOTPULIATEILHOCTh. KoOBajeHTHAsT W MOHHAs CBS3b.
CBoiicTBa KOBAJIEHTHOW CBSI3U: HAIPaBICHHOCTb W HachlaemMocTh. llossipHas koBaneHTHas
CBSI3b. XAPAKTEPUCTUKU KOBAJICHTHOW CBSI3M: JUIMHA, MPOYHOCTh, BAJECHTHbBIC YIJIbl. JUJITMHBI
OJIMHApHBIX M KpPaTHBIX CBsA3eil.Dd(deKkTuBHbIE 3apsabl aTOMOB B Mojekynax. JIumoiabHbIN
MOMEHT. J{MMOJIbHbIE MOMEHTBHI U CTPOCHHUE MOJIEKYJI.JIOHHAs CBS3b KAaK MPEAECIbHBINA Clydai
KOBAJICHTHOM CBsI3M. HeHanpaBleHHOCTP M HEHACHIAEMOCTb HMOHHOHN cBs3u. llonspuzanus
MOHOB. 3aBUCUMOCTD TOJIIPU3AIMN HOHOB OT THIA 3JICKTPOHHOU CTPYKTYPHI, 3apsija U pajaunyca
MOHOB.  BnusHue  monsipu3auuMM  Ha  CBOWCTBA  BemiecTB.MexMmolieKynsipHas U
BHYTPUMOJIEKYJISIpHAs BOJAOPOJHASI CBSI3b. DHEPrusi W JUIMHA BOJOPOJHOW CBsA3U. BiusiHue
BOJIOPOJHOM CBSI3M Ha CBOMCTBAa BellecTB. MertauiMueckass CBsi3b M ee cBoiicTBa.O0mue
MPEJCTABICHUS O MEXMOJIEKYIIPHOM B3aUMOJICHCTBHH.

Mooyne 3. CBoiicTBa pacTBOPOB.

PactBopel u B3amMozeicTBus B pacTBopax.lTeopuu kuciaor u ocHoBaHuil.lIpomeccsl,
COTPOBOXKAAIOIINE O0pa3oBaHHWE JKUAKUX HCTHUHHBIX PACTBOPOB  HEIIIEKTPOIUTOB U
JIIEKTPOJIUTOB. XapakTepucTUKa  MEXYAaCTHYHBIX  B3aMMOJCHCTBHHA B  pacTBOpax.
[IpenacraBnenne o conbBartauuu. laeanbHble ©  peallbHblE PACTBOPBI. AKTHUBHOCTH;
KO2(PUITMEHT aKTUBHOCTU KaK Mepa OTKJIOHEHHS CBOWCTB KOMIIOHEHTa PeajbHOTO pacTBOpa OT
€ro CBOMCTB B UJE€aJIbHOM pacTBope. Peakiuu, nporekaronye B pacTBOpax.

Henocrarounocte Teopum Appenuyca. [IpoToHHass Teopus KHUCIOT UM OCHOBAHUMU;
KOHCTAHTBl KHCJIOTHOCTM M OcHOBHOcTH; Ikana pKa m pKs. KoHcranta aBTOmporonusa
pactBoputens. Juddepenmupyromue u HUBENHpylomme pactBopurenu. [lonstue 00
ANEKTPOHHOW TEOPUHU KUCIOT U OCHOBAHUM.

4 O0beM y4eOHOH JUCHUIIMHBI

4.1 Ounas gopma

. B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI
€IMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
KonrakTHas padora (KP): 0,89 32,2
Jlexmm (Jlek) 0,44 16
[Tpaktueckue 3anstus (I13) 0.44 16
CamocrositesibHas padora (CP) 1,11 39.8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer
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B 3aueTHBIX

B actponom.

Bunsl yueOHol paboThI J—— qacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y1eOHOMY IIAHY 2,0 54
KonraktHas pa6ora (KP): 0,89 12,15
Jlexuun (Jlek) 0,44 12
[Tpaxtuueckue 3ansatus (I113) 0.44 12
CamocrositesibHas padora (CP) 1,11 41,85
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
4.2 3aounas ¢popma
Bitbt yuc6Hoi paGoTs! B 3aueTHEBIX B akazem.
SIMHUIIAX gacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 2,0 72
KonraktHas pa6ora (KP): 0,22 8,2
Jlexmu (Jlek) 0,11 4
ITpakTnueckue 3anstus (113) 0,11 4
CamocrositesbHasi padora (CP) 1,67 60
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3ayer
0,11
3.8)
. B 3auerHbIX B actponom.
Buner yueGHoiI paboTh
€IMHULIAX qgacax
O01as TpyA10eMKOCTh U CHUILIMHBI 110 Y4e0HOMY TUIaHYy 2,0 54
KonrakTHas padora (KP): 0,22 6,15
Jlexruu (JIek) 0,11 3
[Tpaktuueckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 1,67 45
Buja kouTpoJisi: 3a4eT / IK3aMeH 011 3auyer
’ (2,85)

AHHOTanusA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«BBenenne B matematuky» (PTA.B.04)

1 I_le.m,}o JAUCHUIIIMHBbI SABIIACTCA

¢dbopmupoBaHue

y ©OakanaBpa

0a30BBIX

MaTEeMaTUYeCKNX 3HAHWH, HEOOXOAMMBIX IS JAJbHEWIIEr0 HW3Y4YeHHsS pa3feyioB BBICIIEH
MaTeMaTHKU. A Takxke, AN U3YYEHHUs psja OOIIEHAYyYHBIX JUCHUIUIMH W JUCIHILTUH

po(hecCHOHATBFHOTO 1IUKJIA.
2 B pe3syasbrTare
0akajiaBpUaTa J10JIKeH:

0CBOCHUA JUCHUIIJIMHBI

o0yuarmuiicst

mo mporpaMmme

Obraoams  cAenyOMAMH  OOMIEIPOPECCUOHTTATHHBIMU U NMPOQPECCUOHATBHBIMU
KOMIICTCHIIUSIMHU
— CMOCOOHOCTBIO ~ HCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYYHBIX

JUCHUIIJIMH B HpO(i)CCCI/IOHaHBHOfI ACATCIIBHOCTH, MNPUMCHATH METOJbl MATEMATHUYCCKOI'O
aHaJIM3a ¥ MOJICIIMPOBAHUS, TCOPETUYECKOTO M IKCIIepUMeHTaIbHOTo uccienoanus (OI1K-2);

— CTMIOCOOHOCTBIO TUTAHUPOBATh JKCIIEPHUMEHTAILHBIC HWCCIICAOBAHUS, II0JIy4aTh,
o0OpabaTbIBaTh U aHATH3UPOBATh MoJydeHHbIe pe3ynbTathl (ITK-15).

197




3uams:

- OCHOBHBIE METOJbl HCCIIEOBAHUS JIEMEHTAPHBIX (PYHKIIMMA, UX CBOMNCTBA U rpauKu,
TOXKJAECTBEHHBIE MpeoOpa3oBaHus anreOpandeckKux ¢ TPUTOHOMETPUYECKHX BBIPAKEHHIH,
CIOCOOBI peIlIeHUs] YPaBHEHUM U HEPABEHCTB, SJIEMEHTHI TEOPUHU YHUCEII, BKIIOYas KOMIUIEKCHbBIE
YHUCJIa, U TEOPUU MHOXKECTB, OCHOBBI AHAIIUTUYECKONW I'€OMETPUH, BEKTOPHOW U JIMHEWHOU
anreopsol.

Ymems:

- mpuoOperaTh HOBbIE MaTeMAaTUYECKHWE  3HAHUS, UCIHOIB3YyS  COBPEMEHHBIE
oOpa3oBaTenbHble W WH(POPMALMOHHBIE TEXHOJOTUH, COCTABISATH MaTeMaTHYECKHUE MOJENn
TUIOBBIX 3aJa4 M HAXOAUTh CIOCOObI MX PEHICHUI; YMETh MEpPEeBOJUTh HA MaTeMaTHYECKUU
S3BIK MIPOCTEUIINE MPOOJIEMBI, MOCTABJICHHBIE B TEPMUHAX IPYTUX MPEIMETHBIX oOnacTeil, u
UCIIOJIb30BaTh IPEBOCXOICTBA 3TOM nepedOpMyIUPOBKHU AJIS UX PEIICHUS.

Braoemy:

- MaTeMaTU4YecKON JIOTUKOW, pa3BUTHIMU Y4YEOHBIMH HaBBIKAMH U TOTOBHOCTBIO K
IPOIOJDKEHUIO O0pa30BaHMs, YMEHHUEM YWTATh M AHAIM3HPOBATH YUYEOHYI0 MaTeMaTHYECKYIO
JUTEPATypy, IEPBUYHBIMU HABBIKAMHU M METOJIaMH PELICHUS MAaTEMAaTHUYECKUX 3a7a4 IUCLHILIUH
po¢eCCHOHATBLHOTO IUKJIA M JUCIUIUIAH MPO(QHUILHON HAIPaBIECHHOCTH.

3 Kparkoe cogepskaHue JUCHUILUINHBI:

Beenenue.

[Ipenmer u metoasl Marematuku. OmnMcaHHe OCHOBHBIX pa3fenoB Kypca. TpeboBaHus
IIpU U3YYEHHUH Kypca.

Moay.s 1.

DJIeMeHTbl TEOPUH 4YHCeJ W TeOpHMH MHOXecTB. /lelicTBHSI HAJ MHOIrO4JIeHAMH.
OcHoBHbIe THNbI ypPaBHEHUIl M HePaBEHCTB, MeTOAbl WX peumeHus. Yucna (uensle,
OTpULIATENIbHbIE,  BEIIECTBEHHbIE). AOCOJIIOTHAas  BEIMYMHA  JIEHCTBUTEJIBHOIO  YHCIIA.
KommiekcHbie uncna. Onepauuu Hag HUMU. MHOXECTBa U ONEepaldy HaJ HUMHU. DJIEMEHTHI
MHOKECTBA, MOJMHOXECTBA. YMCIOBbIE MHOKECTBA. ®opmynsl MyaBpa u Ditnepa.
W3BiieueHre KOpHA N-0OM CTENEHU U3 KOMIUIEKCHOIO uucia. Pemenne ypaBHEHUN KBaJpaTHBIX U
BBICHIMX MOPSAAKOB. PamnronansHas n1po0b. OcHOBHasI TeopeMa ainreOpsl. TpUroHOMETpUYECKUe
ypaBHeHMsT M HepaBeHcTBa. Jlorapudmuueckre ypaBHEHUs M HepaBeHCTBa. [lokazaTenbHble
YpaBHEHHUS U HEpaBEeHCTBA. PerieHneypaBHeHNI U HEPaBEHCTBCMEIIAHHOTOTUIIA.

Moayas 2.

@®yukuuu M ux cBoicrBa. IIpocreiimue 3jemenTtapubie ¢ynkuuu.Hekoropbie
BOIIPOCHI INIAHUMETPHH U CTEPeOMEeTPHH. AHAINTHYECKAS TeOMeTpHs.

[onstus ¢dynxuuu.lMcenenopanue gynkuuu. CrnocoOsl 3aaanus ¢yHkiuil. OOpaTHbIe
¢ynkuuu. CpoiicTBa »leMEHTAapHbIX (YHKIMHA.  (JIMHEWHble, KBaJpaTUYHbIC, CTETEHHbIE,
NoKa3arelbHble, JIorapupMUYecKkue, TPUTOHOMETPUYECKHE M JApyrue) Meroa KOOpAHMHAT Ha
IUIOCKOCTH. JlekapToBa NpsIMOYrojbHas CUCTEMAa KOOPAWHAT, MOJSAPHAs CUCTEMa KOOpAMHAT.
Paccrosinne mexny 1ByMsa Toukamu. JlenieHre oTpeska nomnoiam. YTod MKy ABYMs MPSMBIMU
Ha IUIOCKOCTH. Y CJIOBMSI MAPAIIENBHOCTH M MEPIEHANKYIIPHOCTH IPAMBIX. Y paBHEHUS NPAMOI
JIMHUH Ha IJIOCKOCTH: 00I1Iee, C YIIIOBBIM KO3 PHUIIEHTOM, MPOXOAIeH yepe3 JaHHYIO TOUKY B
3alaHHOM HAIIpaBJICHUH, NPOXOJAIIEH uepe3 JB€ AaHHbIE TOYKU. PaccTosHue OT TOUKH 10
npsimoi. Kpusble BTOoporo mnopsinka. Kanonuueckue ypaBHEHHS M TpadUKH OKPYKHOCTH,
3IUIMIICA, TUIIEPOOIIBI, TapaboIIbl.

Mopnyas 3.  BekrtopHasajareopa.

Bekropel. Monyne Bektopa. OpTbl, HampabisronMe KOCUHYChl. Ormepanuu Haj
BekTOpaMH. CKalsipHOE IIPOM3BENEHUE JBYX BEKTOpPOB. BeKTOpHOE MpoW3BEAECHHE MABYX
BEKTOpOB. (CMenIaHHOE IPOMU3BEIECHHE TpeX BEKTOpOB. Du3nueckoe M TEOMETPUYECKOE
IIPUJIOKEHUE BEKTOPHBIX TPOU3BEICHUN.

Monyab 4. Jluneiinasianreopa.
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Matpunpsl. Onepauuu HaJx MaTpULAMHU.

DneMeHTapHbIE MPeoOpa3oBaHusl CTPOK

Matpuupl. [IpuBeneHne MaTpuubl K CTyleHYaToMy BuAy WU Buay laycca. PaHr martpuisl.
Ornpenenurens MaTpuilbl U ero cBoictBa. OOpartHas matpuia. Pemienue cucreMm JUHEHHBIX
anreOpanvyeckux ypaBHEHHH (C MOMOIIBIO OOpaTHOM MaTpullbl, MeTofoM [aycca, MeToroM
Kpamepa). IlpeacraBienne o TMHEWHBIX BEKTOPHBIX MpocTpaHCcTBaXx. COOCTBEHHBIE BEKTOPHI U

COOCTBEHHBIC 3HAYCHUSI MATPHIIBI.
4 O0bem yueOHOH THCHHMIIINHBI
4.1 Ounas ¢popma

N B 3aueTHbIx B akanem.
Bunpsl yaeOHol paboThI
eIMHULIAX qJacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 2,0 72
KonraktHas pa6ora (KP): 0,89 32,2
Jlexumn (Jlek) 0,44 16
[Tpaktnueckue 3anstus (I13) 0.44 16
CamocrositesbHas padora (CP) 1,11 39.8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4yer

Bunet yueGHoi paboThl

B 3aueTHBIX

B actpoHomMm.

CIMHULIAX qacax
O0mas TpyA0eMKOCTh JMCIHHMILIMHBI 110 Y4eOHOMY IJIAHY 2,0 54
KonTaktHas padora (KP): 0,89 24,15
Jlexumn (Jlek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0.44 12
CamocrositesibHas padora (CP) 1,11 41,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auyer
4.2 3aounas ¢popma
Buuist yueOHOR PaboTE! B 3aueTHEBIX B akanem.
€IMHULIAX qacax
O01as TpyA10eMKOCTh JHCHUILIUHBI 10 Y4€0HOMY IJIAHY 2,0 72
KonrakTHas padora (KP): 0,22 8,2
Jlexumn (Jlek) 0,11 4
[Tpaktiueckue 3anstus (I13) 0,11 4
CamocrositeanHas pa6ora (CP) 1,67 60
Buja kouTpoJisi: 3a4eT / IK3aMeH 3auer
0,11
3.8)
. B 3auetHbIX B actponom.
Bunel yueGHOI paboTh
€IMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 2,0 %4
KonrakTHas padora (KP): 0,22 6,15
Jlexruu (JIek) 0,11 3
[Tpaktaeckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 1,67 45
Bua koHTpOJIA: 3a4UeT / IK3aMeH 011 3ayer
’ (2,85)
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5 TPEBOBAHMUS K YCJIOBUAM PEAJIM3AIIMU TPOT'PAMMbBI BAKAJTABPUATA

5.1 TpeGoBaHus K KagpoBOMY olOecrie4eHUuI0

KanpoBoe obecrnieuenue rporpamMmMbl OakaiiaBpuara cootrBercTByeT TpedoBanmsiM PI'OC BO
(nepeuncnenue TpedoBanuit uz OI'OC):

- peanu3anus MporpaMMbl OakanaBpuaTa o0O0ECIEUUBACTCS PYKOBOISAIIMMHU U
HAy4YHO-II€arornyeCKuMu pabOTHUKaMHM YHUBEPCHUTETA, a TAKXKE€ JIMLIAMHU, IPUBJIEKAEMBIMH K
peanMzanuu MporpamMmbl OakajlaBpuara Ha YCJIOBHSX TI'pakJaHCKO-TPABOBOTO JOrOBOPA,
KB (UKL KOTOPBIX COOTBETCTBYET KBaJTH(PHUKAIMOHHBIM XapaKTepUCTHKAM,
YCTaHOBJCHHBIM B ENMHOM KBalM(PUKAIMOHHOM CIPABOYHUKE JOJIKHOCTEH pPYKOBOJIUTENEH,
CHECLMAINCTOB M CHyXammx, pasnaen «KBaimpukalmoHHbIE XapaKTEPUCTHKH JOJHKHOCTEH
PYKOBOAMTENEH U CHEHHMATUCTOB BBICIIEIO MPOGECCHOHATBHOIO M JOMOJHUTEIBHOTO
npogecCHuoHaIBLHOTO 00pa3oBaHUN, YTBEPKACHHOM IPUKa30M MunucrepcTBa
3paBOOXPAaHEHHS U colManbHOro pa3utusi Poccuiickoit ®@enepaunuu ot 11.01.2011 Ne 1m
(3apeructpuposan MunuctepctBom FOctummu Poccuiickoit ®enepanunn 23.03.2011, Ne 20237)
U ipo¢eCCUOHAIBHBIMU CTaHIAPTaMU (TIPU HATHYUN);

- J0JsT MITaTHBIX HAyYHO-TIEJArOrMYeCKNMX pPa0OTHUKOB (B TIPUBEACHHBIX K
IEJIOYMCIICHHBIM 3HAYEHUSIM CTaBOK) TOJDKHA COCTaBJIATH HE MeHee 50 MpOIEeHTOB OT 00mIero
KOJIMYECTBA HAYYHO-TIEIArOTHYECKUX PAOOTHUKOB OpTaHU3aIIHH;

- JI0JIs1 HAy4YHO-TIEJarOrM4eCKUX paOOTHUKOB (B NPUBEIECHHBIX K LIEJIOYUCIEHHBIM
3HAYCHUSM CTAaBOK), MMEIOUIMX YYECHYIO CTENeHb W (WJIM) Y4E€HOE 3BaHHE, B OOIIEM YHUCIe
HAyYHO-TIEJArOTHYECKUX paOOTHUKOB, pealu3yloIIUX MporpamMmy OakanaBpuarta JI0JDKHA
COCTaBIIAATH HE MEHee 65 TPOIIEHTOB;

— JI0JISl HAYYHO-TIEIarOTMYeCKUX PaOOTHUKOB (B MPUBEICHHBIX K LIEJIOYUCICHHBIM
3HAYEHHUSIM CTAaBOK) W3 YHUCJIa PYKOBOAMTENEH M paOOTHUKOB OpTraHHU3aIMil, IesSTEIbHOCTD
KOTOPBIX CBsI3aHa C HAIPaBJIECHHOCTHIO (MpoduieM) pealin3yeMoil mporpamMmbl OakajgaBpuaTa
(MMeromMx cTax paboThl B AaHHOW MpodeccHoHaTbHONW 001acTH HE MeHee 3 JieT) B o0IeM
ymciie padOTHUKOB, pealn3yIoluX MporpaMMmy OakanaBpuara, J0JKHA COCTaBJISATh HE MEHEe O
IIPOLIEHTOB;

- JI0J1s1 Hay4HO-TIE/IJarOrMYeCKUX paOOTHUKOB (B MPUBEIEHHBIX K LEI0YUCIEHHBIM
3HAQYEHHUSIM CTaBOK) HMMEIONIMX OO0pa3oBaHHEe, COOTBETCTBYIOIIEE NPO(HIII0 TpernoaBaeMon
JUCLUIUIMHBL (MOAYJIs), B OOILIEM 4YHCIIe HAYYHO-TIEAArorHuecKuX pabOTHHUKOB, pean3yroIuX
npo-rpaMmy OakanaBpHara, JODKHA COCTABISATH He MeHee 70 mponeHTOB.

5.2 MaTepuajbHO-TeXHHYECKOe 00ecreyeHne

MartepuanpbHO-TeXHUUYECKass 0a3a  yHHBEpCUTETa COOTBETCTBYET  JCHCTBYIOIIUM
IPOTHBONOXKAPHBIM TpaBWJIaM W HOpMaM MW 00ecreunMBaeT MPOBEJACHHWE BCEX BHUJIOB
TUCIUIUIMHAPHOW W MEXKIUCIHUIUIMHAPHONW  TOJATOTOBKH, TMPAKTUYECKOM U HAy4YHO-
HCCJIEIOBATENBCKOM pabOThl 00YYaroMmMXCsl, MPEAYCMOTPEHHBIX Y4€OHBIM IIAHOM.

[lepeueHp MaTepuanbHO-TEXHUYECKOTO 0OECIEUEHHUs! BKIIIOYAET: JIGKIIMOHHbIE ydeOHbIe
aymuropun  (00OpYZOBaHHBIE BHJICONPOCKIIMOHHBIM 00OpYIOBaHMEM Uil TIPE3CHTAIHiA,
CpeACTBaMU 3BYKOBOCIIPOM3BEICHHSI, SKPAaHOM, U MMEIOIINE BbIXoA B VIHTEpHET), MOMEIIeHHS
JUTSl IPOBENICHHS CEMUHAPCKUX U MPAKTHUECKHUX 3aHATHH (000pyIOBaHHBIE yueOHOU MeOebio),
OnbmMoTeKy (MMEIIIYI0 padoyhe KOMIBIOTEPHBIE MeCTa JUIsl O0y4arouuxcs Mo IMporpaMme
OakanmaBpraTa, OCHAIIEHHBIE KOMITBIOTEpAMH C JIOCTYIIOM K 0a3aM JaHHBIX M BBIXOJOM B
WuTepHer), nabopaTopuu, OCHAIIEHHBIE COBPEMEHHBIM OOOPYAOBAaHHUEM JUISl BBIOJHEHUS
HAYYHO-HCCIIEIOBATEIbCKONH  PabOThI, KOMIBIOTEPHBIE  Kiacchl. [lpu  HMCmomb30BaHHUU
AIIEKTPOHHBIX H3JIaHUH YHHUBEPCUTET OO0ECleynBaeT KaxJIoro oOydarolmierocs BO BpeMs
CaMOCTOSITENIbHOW TMOJATOTOBKM pabo4YMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXOJIOM B
WHTEpHET B COOTBETCTBUU C TPYJOEMKOCTBIO U3Y9aeMbIX TUCIUTUIHH.

MartepuanpHo-TexHudeckoe odecredyenne OOII GakamaBpuarta 1Mo HaAMpPaBICHUIO TOJTO-
toBku 18.03.02 DHepro- u pecypcocbOeperaroiiue mporecchl B XAMUIECKON TEXHOJIOTHH, HedTe-
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XUMHU U OMOTEXHOJIOTHH, HAMIPAaBIECHHOCTH (TMpoduib) «OXpaHa OKpyXkKarolei cpesl U pamo-
HaJIbHOE UCTOJIb30BaHUE MPUPOIHBIX PECYPCOBY, BKIIOYAECT:

5.2.1 QOédopyoosanue, Heobxo0umoe 8 0opazosamenbHOM npoyecce:

- Ilapk 0bopyoosanus 01 MOHUMOPUHSA COCMOAHUS OKPYIICatoueli cCpeobl.

nonomMeTp-pH Metp Dxorect - 2 mt; aBrocemiiep (dekep pH); unbpakpacHbIil aHamM3a-
top HedrenpoaykroB, xkupoB, [IAB Ku-2M; razoananuzarop mnepeHocHon «Komerta-4»; ¢o-
tokonopumerp KOK-2; poromerp KDK-3; nonomerp; xomriekr cnekrpomerpa UK-dypsre; yc-
TAaHOBKH >KHJIKOCTHOM 3KCTpakKIuu opraHudeckux coeaumHeHuil; Jkorect BIIK-2000, cnektpo-
METp aTOMHO-aJICOPOIIMOHHBIM.

- Obopyoosanue 051 cunmesa u n0020MoBKU 00PA3YO8 MAMeEPUATLO8.

BECHI 3JICKTPOHHbIC TexHU4eckue u aHamutuieckue GR-200 - 2 mr, Wqgas 220/C/2..
AR5120 , u ap.; Becol nabopatopubie. Texuudeckue (EK600i); yapTpasBykoBas BaHHA; THUIJIH
KopyHa0BbIe 06beMoM 10 - 500 mur; Turimm mamoTHbie 00beMoM 500 - 1000 mur; XuMHuUYecKast
nocyzaa apdopoBasi; XUMUUYECKasi MOCYAa CTEKJISHHAsS; BBITSDKHbIE HIKa(dbl; BUOPOCTOJNBI; CY-
MIAJIbHBIE MKaQBI - 3 mT., akBagucTuwaTop/13-10

- Ilpubopvl u obopyoosanue 011 UCCIEO08AHUU CEAZAHHBIX C MBEPOLIMU OMX00aAMU
npouU3800Cma:

MeIIaaKd MarHuTHbIe ¢ HarpeBoM u 6e3 (MSH-300, I13-8100 u ap); neub BakyyMmHas;
npecc pyunoit ruapasmudeckuii [IPT 400; npecc ¢popma; nentpudyru OITH-8 u [1-3-418; ycra-
HOBKa CHHTE3a KOAryJasHTOB M3 OTXOJOB; YCTaHOBKA MUPOJIHM3a OTXOJOB; Meyd My(eabHbIe C
AJIEKTPOHArpeBOM - 2 IIT; MUKpocKon ¢ (poToHacaakoi X 100.

- Ilpubopwl u 0bopydosanue OJisi NPOBeOeHUsI NPOYECCO8 OYUCTKU B00bL U 2A308.

CTEHJ1 OTCTOMHUK TOHKOCJIONHBIN; cTeH  GuoTauuu (37eKTpodIoTaluyi U HalopHOU
¢uorarun), GUIBTPAMOHHBIA CTeH, JabopaTtopHblil duokyastop Velp-4, ycraHoBKa CHHTE3a
AIIEKTPOXUMUYECKUX OKUCIIUTEINCH; yCTaHOBKa 030HHpOoBaHUsI AM-1; ycTaHOBKa yiabTpaduoe-
TOBOT0 00€33apakKMUBaHMs U OYUCTKU BOJbI; CTEH OYMCTKU BO3[yXa OT OPraHUYECKUX COEIMHE-
HUH; yCTaHOBKA 3JIEKTPOKOATYIISILIMK; CTEH]T COPOLIMOHHON OYMCTKU BObI; CTEH OYMCTKH BOJbI
ot [TAB.

5.2.2 Yuebno-naznaouwie nocoousn:

KommiekTsl makaToB K  JIGKHMOHHBIM ~ KypcaM; o0Opas3ibl OTXOJOB TOpPHO-
000raTuTeNbHBIX POU3BOACTB; KOMIBIOTEPHBIE IPOTPAMMBI 10 OOYUYEHHIO pacyeTaM IulaTexei
3a HEraTHBHOE BO3JEHCTBHE Ha OKPY)KAIOLIYI0 NPUPOAHYIO Cpeay, pacdery JIOIYCTHMBIX
BBIOPOCOB U COPOCOB.

5.2.3 Komnsromepei, UHPOPMAUUOHHO-MENEKOMMYHUKAUUOHHDBLE cemu,
annapamuo-npozpammHsle u ayouo8usyaibHvle cpeocmea:

IlepconanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE npourpeBarensimu CD u DVD,
OpUHTEpAaMH W TPOTPAMMHBIMH  CPEICTBAMH; TPOEKTOPHI; OSKPaHbl, ayAUTOPHH  CO
CTAllMOHAPHBIMHU KOMILIEKCAMH OTOOpaxkeHHs1 MH(OPMAIMH C JIF0OOTO 3JIEKTPOHHOTO HOCUTEIS;
WEB-kameps1; 1udpoBoit ¢otoannapar; KONHWPOBAJIbHBIE allaparbl; JIOKaJbHAas CeThb C
BbIX0JI0M B MHTEpHET.

5.2.4 Ileuamnvie u 3nekmponnvie odpazosamevhsvle U UHPOPMAYUOHHBLE PECYPCHL:

NHpopManlnoHHO-METOIMUECKHE MaTepuanbl: ydyeOHble MocoOus MO JUCIMITIMHAM
BapUaTUBHOW YacTH TMPOTPAMMbI; METOJUYECKHE PEKOMEHJAIMU K TPAKTUYCCKAM 3aHATHSIM;
pa3aToyHbBIi MaTepuall K JIEKIMOHHBIM KypcaM; HH)KEHEPHO-IKOJOTHYECKUE CIPAaBOYHBIE
U3JIaHUS; JIEKTPOHHBIE MPE3EHTALlMU K pa3/iesiaM JIEKIIMOHHBIX KYpCOB.

5.3 YueOHo-MeTOANYECKOE 00ecieueHHEe
Jlnst peann3aliuil OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl MOATOTOBKU MO MpOTrpamMme
OakamaBpuata mo HanpabieHuio 18.03.02 Duepro- m pecypcocOeperarmoime MPOIECCH B
XUMHUYECKON TEXHOJOTUH, He)TEXUMUU U OMOTEXHOJOrHH, Mpodpmib «OXpaHa OKpYKaroLIeH
Cpelbl M palUOHAIBHOE KCIOIb30BAaHUE MPUPOJHBIX PECYPCOB» HCIHONIB3YIOTCA (DOHIBI
y4eOHOI, yueOHO-METOMYECKOM, HAyYHOH, NEPUOINIECKON HayYHO-TEXHUUECKOH JTUTepaTyphl
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HNudopmannonno-oubnmuoreunoro menrpa (UBI) PXTY wum. JI. . MenneneeBa u xkadenp,
YYacCTBYIOIIMX B peaiu3aliy IPOrpaMMBl.

Nudopmannonno-oudnuoreunsiii nentp PXTY um. JI. . MenaeneeBa oOecrieunBaet
WH(OOPMALIMOHHYIO  TMOAJEPXKKY  peaju3allid  IPOrpaMMbl,  COJEWUCTBYET  MOATOTOBKE
BBICOKOKBIM()UITUPOBAHHBIX ~ CIIELUAIMCTOB, COBEPUICHCTBOBAHUIO Y4eOHOro Iporecca,
HAyYHO-UCCIIEIOBATENIbCKOH pabOThl, CIIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHATBHON KYIbTYpbI
OyIylIero crenuaiiucTa.

UBL] ynuBepcurera oOecreynBaeT OOYYAONIMXCS OCHOBHOW y4eOHOH, y4eOHO-
METOAMYECKOW M HAayYHOW IJUTEepaTypoil, HEOOXOOUMOHN Uil peaqu3alii M KauyeCTBEHHOTO
OCBOEHHUSI 00Y4YaIOIIMMUCSA IO MporpaMme OakajaBpraTra 0Opa3oBaTENIbHOIO Ipolecca Mo BCeM
JUCLHMIUIMHAM  OCHOBHOM  00pa3oBaTeNbHOM MpOrpaMMbl TOATOTOBKM — OakalaBpoOB IO
narpasieHuto 18.03.02 Duepro- u pecypcocOeperaronye mpouecchl B XAMUYECKON TEXHOJIOTHH,
HepTeXUMUH U OuoTexHOJOruH, mpoduiab «OXpaHa OKpYXKaloIIeld Cpeasl W paloHAIBLHOE
MCIIOJIb30BaHUE MPUPOTHBIX PECYPCOBY

O6muii 06vem mHOToOTpacieBoro Goumga MBI Ha 01.09.2018 cocraBmsier 1 699 196
9K3.

@®onyx yyeOHOW M y4eOHO-METOIMYECKOH JHMTEepaTyphl YKOMIUIEKTOBAH IEYaTHBIMHU
U3JIaHUSIMU U3 pacyeTa He MeHee S0 HK3eMIUIAPOB KaXKAO0T0 U3 U3/IaHUN OCHOBHOM JIUTEPaTypHI,
NEPEYNCICHHOW B pabo4Mx MporpaMMax IUCHMIUIMH (MOIyJei), NMpakTUK, U HE MeHee 25
9K3EMILIIPOB IONOTHUTENBHOM nuTepaTypsl Ha 100 oOyyarormmxcs.

@oH/ JONOJHHUTENBHOM JIMTEPAaTyphl BKJIIOYAET IOMHMO Y4E€OHOH JUTEpaTyphl
oduIMaNbHbIe, CIPaBOYHO-OMOIUOrpaduueckre, CHEUATN3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOeKHbIC TIEPUOINYECKIE U HH(POPMAIIMOHHBIEC N3TaHHS.

NudopmannoHHO-O0MOINOTEYHBI IIEHTP OO0ECeuynBaeT CaMOCTOATEIbHYI0 paboTy
o0yJaromuxcsi B UUTAIBHBIX 3ajlaX, NPEAOCTABIsS INIUPOKUH BBIOOP JIUTEpATYphl IO
aKTyaJIbHBIM HaIlpaBJICHUAM, a Takke OOEeCIHeurBaeT AOCTYN K NpodecCHOHaIbHBIM 0Oa3am
JAHHBIX, HTHOOPMAIIIOHHBIM, CITPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

Kaxnplii oOyuatomuiicss obecriedeH cBOOOAHBIM JOCTYIIOM U3 JI000M TOYKH, B KOTOPOI
uMeeTcs JoCcTylm K cetu HHTepHeT, K dNeKTpoHHO-OmOimoreyHoit cucreme (DBC)
YHUBepcuTeTa, KOTOpas COJEPKHUT pa3IMyHble M3/aHUS 10 OCHOBHBIM H3Yy4aeMbIM
JUCIUIUINHAM U c(OpMHpOBaHa MO COTJIACOBAHUIO C MpaBooOaiaTelsIMi y4eOHON U ydeOHo-
METOANYECKOH JINTepaTypBhl.

Jliga  Oonee MONHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIHMOrpaduueckoro
uHpopManroHHoro obcinyxuanus B MBIl peann3oBaHa TEXHONOTUs 3JEKTPOHHOM J1OCTAaBKU
JIOKYMEHTOB.

DJIeKTPOHHbIEe HHGOPMaLMOHHBIE pecypchl, HCIOJb3yeMble B mpouecce 00y4eHus

moroBop Ne 0917 ot 26.09.2017
r.
C «26» cenrs0ps 2017r. mo

«25» centsiops 2018r.

Jloroop  Ne  29.01-3-2.0-
827/2018 ot 26.09.2018 r.

C «26» cenrsaops 2018r. mo
«25» centsiops 2019r.

Ne ONEeKTPOHHBIN PexkBu3uThl 10r0BOpa (HOMED, XapakTepuctuka OuOJINOTEYHOTO
pecypc JlaTa 3aKJIF0YEHHUs, CPOK ¢doHIa, JOCTYH K KOTOPOMY
JIEHUCTBHUSI), CChIIKA HA CANT MPENOCTABIISIETCS] JOTOBOPOM
9bC, cymma norosopa,
KOJIMYECTBO KITKOYEHN

1 OBbC «Jlanb» [IpuHaaAIeKHOCTD - CTOPOHHSASA | DIEKTPOHHO-OMOIMOTEYHas  cUCTeMa
PexBusutel goroBopa - OOO | uznarenbcTBa "Jlanp" —pecypc,
«M3narenscTBO «Jlanby, | BKIItOYAIOIUi B ce0sl KaK 3JIEKTPOHHBIE

BEPCUM KHHUI BEIyIIUX HW3JaTEeNIbCTB
y4eOHO ¥ Hay4YHOI TUTepaTypsl (B TOM
YHClie YHUBEPCUTETCKUX H3AATEIbCTB),
TaK u AIIEKTPOHHBIE BEpCUU
MEePUOUYECKHUX U3JIaHUI 1o
pa3nuuyHbIM  obsacTsiM  3HaHud. OBC
«JIAHb» MPEIOCTABIISIET
10JIb30BATEISIM MOOHIIBHOE
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Ccpuika Ha caiit ObC —
http://e.lanbook.com
KommuecTBO KIiTrodei -
JOCTYII JUTSl BCEX
noap3oBarencii PXTY ¢
J1000Tr0 KOMITBIOTEpA.

npunoxenue s i0S um Android, B
KOTOprX I/IHTerI/IpOBaHBI 6€CHJIaTHI>IC
CEPBHCHI I HE3PSAYUX CTYACHTOB W
CUHTE3aTOp PeUH.

DNEKTPOHHO - [IpuHaaneXHOCTD — DNEeKTPOHHBIE BEPCUU YUEOHBIX U
OoubnmoreyHas coocrBennas PXTYVY. HayuyHbIX u3ganuil asropo PXTVY no
cuctemallbI] Cchuika Ha cant ObC — Bcem OOII.
PXTY um. http://lib.muctr.ru/
N .MenneneeBa | Jloctynis nmoias3oBaTene
(na 6aze AUUBC PXTYVY c mro6oro kommnsroTepa.
«Upbucy)
Nudpopmannonno | [TpuHamiekHOCTh CTOPOHHSSA. | OJEKTpOoHHas OubinoTexa
-CclIpaBOYHas PexBusutel norosopa 000 HOPMATHUBHO-TEXHUYECKUX H3TaHHA.
cucreMa «MH®OPMIIPOEKT», Conepxut 6onee 40000 HaIMOHATBHBIX
«TEXOKCIIEPT | xontpakt Ne 13-187A/2018 ot | crannaptoB u ap. HT/I.
» «Hopmbl, 18.04.2018 r
MpaBuiIa, Ccbuika Ha cait ObC —
CTaH/IapThI http://reforma.kodeks.ru/refor
Poccuny. ma/
C «18» anpens 2018 r. o
«31» nexabps 2018 r.
KonunuectBo knroueit — 5
JIUIEH3UHN + JOKaJIbHBIN
JoCTyn ¢ KoMmnbroTepos MBI,
DeKTpOoHHas [IpuHaaIEKHOCTD — CTOPOHHSSA B OB/l nocTynHBl 3IE€KTpOHHBIE
O6ubanoreka PexBusutel norosopa —PI'b, Bepcun  guccepranuit  Poccwmiickoit
Juccepranui Ne  29.01-P-2.0-826/2018 ot | 'ocynapcTBeHHON OMOINOTEKH:
(OBM). 03.10.2018 r. ¢ 1998 roma — mo cCHENHAIBHOCTSM:
C «15» okTs6ps 2018 1. 1o "JKOHOMHUYECKHE HayKu',
«14» monsa 2019 r. "FOpuanueckue Hayku'",
Ccouika Ha caut ObC — ::HeﬂaromquKI/Ie H%YKH" 1
http://diss.rsl.ru/ Hemxonoryrieckite Haykir';
KomnuectBo kmroueit — 10 ¢ 2004 rona ) 1o BCeM
JUEH3UHN +(JIOKaIbHBIN ;i;ﬁ:iﬁ:;ocm% KpOM€ MEIULHVHBI U
noctymn u pacrneyatkas UBILI). c 2007 rona i o BeeM
CMELUANTBbHOCTAM, BKJIIOYas paboThl 1O
MEJUIINHE U (papMarum.
DIIEKTPOHHBIE - ITonHOTEKCTOBAS KOJIJIEKIU
pecypchl [IpuHaIEKHOCTh — CTOPOHHSAS | 3JEKTPOHHBIX JKYPHAJIOB M3/1aTENbCTBA
U3/1aTENbCTBA Horosop ¢ PODU —6/m (kax Springer 1O pa3IMYHBIM  OTpaCIsM
SpringerNature TPaHTOICPIKATEIH ), 3HAHHMH.
MH(pOPMAaIMOHHOE MUACBMO | - ITonHOTEKCTOBBIE 85 JKypHAJIOB

PODU Ne785 ot ot 21.09.2017
r.

KonunuecTBo kimrouel - toctyn
g monb3oBareiied PXTY 1o

ip-agpecaM HeOTrpaHHYCH.

Nature Publishing Group

- Komnexmus HaY4HBIX
MPOTOKOJIOB TIO PAa3IMYHBIM OTPACISIM
3HaHuil Springer Protocols

- Konnexnus Hay4YHBIX
MaTepHaOB B 00JacTH (U3NYECKUX

203



http://e.lanbook.com/
http://lib.muctr.ru/
http://reforma.kodeks.ru/reforma/
http://reforma.kodeks.ru/reforma/
http://diss.rsl.ru/

http://link.springer.com/
C «01» suBaps 2018 r. no
«31»nexadbps 2018 r.

WHXXKUHUPUHTA  Springer
(The  Landolt-Bornstein

HayK W
Materials
Database)
- ITonHbIl JOCTYII K CTATUYECKUM
u JUHAMHAYECKUM CIIPaBOYHBIM
W3JIAaHUSM 110 JTI000 Teme

- PedeparuBHas 6a3za maHHBIX IO
YUCTOM W MPUKIAJHOM MaTeMaTHKe

ZbMATH

9bC «HayuHo-

[IpuHaIeKHOCTD — CTOPOHHSAA

ONEKTPOHHBIEBEPCUU NIEPUOIUUYECKUX U

3JIEKTPOHHAs PexBusutel  noroopa —O0OO | HeNEepUOANYECKUX U3JAHUM MO
6ubnmoreka «PYH3b», noroop Ne SU- 16- | pa3nuyHbIM OTpaCiIsM HayKd
eLibrary.ru». 03/2018-1/29.01-P-2.0-

486/2018 ot 24.04.2018 .
Ccblika Ha calT —
http://elibrary.ru
KonunuecTBo kintouent - nocTyn
qutst mosb3oBarened PXTY nmo
ip-agpecaM HeOrpaHHUYCH
C «24» anpens 2018 r. o
«31»nexabps 2018 r.

Scopus [IpuHaIeKHOCTD CTOPOHHSS MynbTUANCHMIUIMHAPHAS
PexBusutel norosopa —['TIHTD, | pedeparuBnas u HaykoMeTpruecKast
cyOnmieH3noHHbIH moroBop Ne | 6a3a mamHbixm3aarensctBa ELSEVIER
Scopus//940 ot 09.01.2018 r.

Ccplika Ha calT —
http://www.scopus.com.
KonngecTBo Kirogeit - 1oCcTym
1 rtonb3oBaresied PXTY 1o
ip-agpecaM HeOrpaHHUCH

C «09» suBaps 2018 r. mo
«31» nexabps 2018 r.

Pecypcor [TpuHanJIe)KHOCTH CTOPOHHSIS OTKpBIT IOCTYM K pecypcam:

mexayHapoanoi  [PexBusutsl morosopa —['TIHTB, | WEB of SCIENCE - pedepartuBhas u

KOMITAaHUH CyONUIIEH3MOHHBIA JOTOBOp No | HaykoMeTpudeckas 0aza TaHHBIX.

ClarivateAnalytic
S

'Wo0S/940 ot 02.04.2018 1.
CcrlIKa Ha caiiT —
http://apps.webofknowledge.co
m/WQOS_GeneralSearch_input.
do?product=WOS&search_mo
de=GeneralSearch&SID=R11j2
TUYmdd7bUatOlJ&preference
sSaved=

KOHI/IHCCTBO KJIIOYEHN - A0CTYII
st moab3oBareneit PXTY mo
ip-agpecaM HeOrpaHUUYCH

C «02» anpensa 2018 r. o
«31» nexabpsa2018 r.

MEDLINE - pedepatuBHas 6a3a

JaHHBIX 110 MEIUIINHE.

CrnpaBoYHO-
MpaBoBasi CHCTEMa

[IpyHaIEKHOCT  CTOPOHHSIS.

PexBU3HUTHI IOrOBOpA - JOTOBOP

«KoHcynbTauT+» -  KOMIBIOTEpHas
CIPaBOYHO-TIPABOBasi CUCTEMA.
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http://link.springer.com/
http://elibrary.ru/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved

«Koncynbrant+y», [Ne  45-709A/2018 oT
09.07.2018 r.
ITo «09» urons 2019 1.

5.4 KoHTpPOJIb KauecTBa 0CBOEHHsI MPorpaMmMbl 0akanaBpuaTa. OueHo4YHbIe CpeaCTBa

KoHTponp kauecTBa OCBOCHHUS MpOTpamMMbl OakalaBpuaTa BKIIOYAeT B ce0s TEKYIIHiA
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXKYTOUYHYI0O M UTOrOoBYIO (TOCYJapCTBEHHYIO MTOTOBYIO)
aTTEeCTalUI0 00YJArOIINXCS.

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOECIEUMBAET OLICHUBAHHME XOJa OCBOCHUS
JUCIUIUIMH ¥ TPOXOXKICHHS TMPAKTUK, TMPOMEKYTOYHAS aTTeCTalMs OOYJaroIIUXCs —
OLICHUBAHHE TMPOMEKYTOUYHBIX U OKOHUYATENIbHBIX PE3YyJIbTaTOB OOYYEHMs MO JUCIUILUIMHAM,
MPOXOXKICHUS IPAKTHUK, BHIMOTHCHHS HAYYHBIX UCCIICIOBAHUIA.

[lepeueHb OLIEHOYHBIX CPEJICTB BKIIIOUYAIOT: KOHTPOJIbHBIE BOIPOCH M TUIIOBBIE 3aaHUS
JUTSL IPAaKTHYECKUX 3aHATUN, KOHTPOJIBHBIX pa0doOT, 324€TOB U IK3aMEHOB, IPUMEPHYIO TEMaTUKY
pedeparoB, KypCOBBIX pabOT; HHbIE (QOPMBI KOHTPOJS, IO3BOJSIONIME OIEHUTHh CTENEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIMM oOyuatomuxcs. OIEHOYHbIE CpPEJCTBAa MPEICTABICHBI B
pabounx mporpammax TUCIHILIUH.

l'ocymapcTBeHHass MTOTOBas aTTECTAlUsl OOYYAIOMIETOCS SIBISETCS OO0sA3aTENbHOW U
OCYIIECTBIISIETCS  OCJIE€ OCBOEHHUS MporpaMMmbl OakajmaBpuara B IOJHOM  OObeMe.
l'ocymapcTBeHHasi uWTOrOoBas arTecTalMsl BKIIOYAET TMOATOTOBKY U 3aIIUTy BBITYCKHOU
KB (UKAIIMOHHON PabOTHI.

6 PaGouue nporpaMmbl JUCHUILINH

Pabouue nporpamMmbl JUCIUILIUH:

WNHOCTpaHHBIN S3bIK

dunocodus

Hcropus

dusnueckas Kyl1bTypa H CIOPT

MaremaTtuka

WNudopmaruka

®dusnka

OOw1ast 1 HeOpraHUYeCcKask XUMHS

Oprannueckasi XUMust

0. ®duznyeckas XUMus

1. KomouaHas Xxumus

12. Ananutudeckast XuMus M PU3HKO-XUMHUYIECKHAE METO/IbI aHAIIN3a

13. UnxenepHas rpapuka

14. Be3omacHOCTE KU3HENEATEIHLHOCTH

15. TIporiecchl U anmapaTbl XMUMHUUECKOW TEXHOJIOTHH

16. O0mas xumMu4deckast TEXHOIOTHS

17. Cucremsl ynpaBieHHUs] XUMUKO-TEXHOJIOTMYECKUMHU MPOIIeCCaMU

18. OcHOBBI 5KOHOMHUKH U YIPABJICHUS TIPOU3BOJICTBOM

19. [IpaBoBeneHne B OXpaHE OKpY)KAIOLIeH Cpeabl W palMOHAIBHOM HCIOJIb30BAaHUU
NPUPOIHBIX PECYPCOB

20. Teopust BeposSITHOCTEH M MaTeMaTH4ecKas CTaTHUCTHUKA B OXpaHEe OKpYXKarolleil cpensl u
paIMOHAIFHOM HCIIOJIb30BaHUH TPUPOIHBIX PECYPCOB

21. HauepTarenbHas reoMeTpuUst

22. MarepuajioBeJIcHHEe W 3alldTa OT KOPPO3WUH IS HEPro- W pecypcocOeperaromnimx
IPOIIECCOB XUMHUECKOW TEXHOJIOTHH

23. MoaenupoBaHie XMMHKO-TEXHOJIOTHUECKHUX IPOLIECCOB [UIsl OXpaHbl OKpY’KaOLIEeH
CpeZbl ¥ PallMOHAIBLHOTO CIIOJIb30BAaHUS IPHUPOTHBIX PECYPCOB

RBROooNoOORWNE
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24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42

43.

44,

45.
46.
47.

48.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

Opranudeckasi XuMUsL U TIPOOIEMBI OKPYKAIOIICH CpPeIbl

JlaGopaTopHBIH TPAKTUKYM 10 OPTaHUIECKON XUMHH

JlaboparopHbie pabOThl MO (U3MYECKOH XHUMHU TIPOIECCOB C HCIOJb30BAHUEM
MPUPOJIHBIX PECYPCOB

JIaGopaTopHBIi MPAKTUKYM IO TIPOIIECCaM | alllaparaM XMMHUYEeCKOH TEXHOJIOTUN
[IpoekTupoBaHue MPOLIECCOB U aIapaToB XMMHUYECKOI TEXHOIOTUN

DNEKTPOTEXHHUKA U TPOMBINIJICHHAS SJICKTPOHUKA

O01as 3K0I0rus

OCHOBBI TOKCUKOJIOTUU

[IpombliieHHAast 9KOJIOTUSI OCHOBHBIX XUMHUYECKUX MTPOU3BOJICTB

TexHuKa 3Tl OKPYKAIOIICH CPEJIbI

DKOHOMUKA ¥ POTHO3UPOBAHUE MPOMBIIUIEHHOTO MPUPOIOOIb30BAHUS

OCHOBBI MUKPOOHOJIOTUH ¥ OMOTEXHOJIOTUN

DKOJIOTUYECKUA MOHUTOPUHT

XHMHMS OKPYXKaIOLIEH Cpebl

DJNEeKTUBHBIE TUCIUILIMHBI 10 GU3NYECKOU KYIbTYPE U CLIOPTY

DU3NKO-XUMHUYECKUE OCHOBBI ITPOIIECCOB C UCIIOJIB30BAHUEM IIPUPOTHBIX PECYPCOB
XuMudeckasi KHHETHKa OCHOBHBIX MPOIIECOB C UCIOIB30BAHUEM MPUPOTHBIX PECYPCOB
HNHcTpyMEeHTAIBHBIE METOABl XUMHUYECKOTO aHalN3a B OXpaHE OKPYKAIOIICH Cpeabl U
paloHaIbHOM UCIOIB30BAaHUU MPUPOIHBIX PECYPCOB

. JlonoJIHUTENbHBIE TUIaBbl AHAIMTHYECKOM XMMHHU B OXPaHE OKpPYXKAlOLIEH Cpelsl U

palMOHaIbHOM HCIOJIb30BaHUU IIPUPOJHBIX PECYPCOB
BoruncnutenbHas MaTemaTHKa JJIs OXpaHbl OKpYXKAloUIeW cpenbl U palloHaIbHOIO
MCII0JIb30BaHUs IPUPOIHBIX PECYPCOB

JluckpeTHas MaTeMaThKa B OXpaHE OKpYy)XKawolled cpeiabl M palloHaIbHOM
MCII0JIb30BaHUU IIPUPOIHBIX PECYPCOB

OCHOBBI MEHEJKMEHTA U MApKETHHTa

OCHOBBI TEXHUYECKOTO PETYJIMPOBAHUS U YIIPABICHHUS KAYECTBOM

[IpuknanHas MexaHUKa B OXpaHe OKPY)KaloIlel cpe/ibl U pallMOHAIbHOM HCIIOJIb30BAHUN
IIPUPOJHBIX PECYPCOB

TexHunueckass MexaHMKa B OXpaHE OKpYXaroulell cpeapl M paldoOHAIBHOM
MCII0JIb30BaHUU IIPUPOIHBIX PECYPCOB

buonorus

Okonorus

Hayxwu o 3emie

I'eoskonorus

buoxumus

buonoruueckas xumus

CoBpeMeHHbIE METO/Ibl TTONCKa U 00pabOTKH HAyYHO-TEXHUYECKON HHpOpMaIuu
WNHudpopmanoHHbIe TEXHOJOTH B XUMUHU

OCHOBBI IPOEKTUPOBAHUS U IKOJIOTUYECKAs SKCIIEPTU3A

OneHka BO3J€ICTBHS Ha OKPYXKAIOIIYIO Cpely

MeTo1pI XUMHUYECKOT0 MOHUTOPUHTA OKPY’KaIOIIEH Cpeibl

MeTo1bl OLIEHKH Ka4eCTBa OKPYXKAIOLIEH cpeibl

TexHonOrMY MUHUMU3ALMU aHTPOIIOTEHHOT'O BO3JICHCTBHS Ha OKPYXKAIOIIYIO Cpely
MeTo1bl OUUCTKU CTOYHBIX BOJ] M F'a30BO3AYIIHBIX BHIOPOCOB

[lepeBoa HAyYHO-TEXHUYECKOM TUTEPATYPHI

I'paxnanckast 3a1MTa B YpE3BBIYANHBIX CUTYALUAX

BBenenue B MaTeMaTUKy

TeopeTnueckne OCHOBbI XUMUU

Paboune nporpaMMbl MpaKTHK:
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1.IIpakTuKa Mo MOIY4EHUIO IEPBUYHBIX MPO(PECCHOHATBHBIX YMEHHI U HABBIKOB
2.IlpakTrika TI0 TOJYYECHHIO MPO(PECCHOHATBHBIX YMEHHMM M OIbITa MpodhecCHOHATHLHON
paboThI

3.IpenuroMHas mpakTHKa

Pabouas nporpamma:
HayuHo-uccnenoBarenbckoii paboTh

Pabouas nporpamma
['ocymapcTBEHHOM HTOrOBOM aTTecTaruy (3aIuTa BEITyCKHON KBAIH()UKAIHOHHONW PabOThI)

Bxomsammx B OOII mo nampasienuto noaroroBku 18.03.02 DHepro- m pecypcocbeperaromiye
MPOIECChl B XUMUYECKOW TEXHOJOTUHU, HEPTEXUMUU U OMOTEeXHOJOruH, mpodmib «OxpaHa
OKpY’KalolIel Cpe/ibl U PalMOHAIBHOE WCIIOIB30BaHUE MPHUPOIHBIX PECYPCOBY, BBITIOJIHEHBI B
BUJIE OTACIBHBIX JOKYMEHTOB, SIBIISIOMIUXCSI HEOTheMyieMol 9acThio nanHoi OOIL.

7 OneHoYHbIe MaTEePHUATIbI

O1neHOYHBIE MaTEePHAJIBI IO AUCIUTIINHAM
1.MlHOCTpaHHBIN S3BIK
2.@unocodust
3.Uctopus
4.duznyeckas KyJabTypa U CIIOpT
5.MaremaTuka
6.Mudopmarnka
7.®u3uka
8.00mmas 1 HeopraHUYeCKask XUMUS
9.0prannyeckasi XUMHUS
10.Dusnueckass XUMHUS
11.Komnouanasa XuMus
12. Ananutiaeckast XuMus 1 QU3NKO-XUMHUECKUE METO/IbI aHATTN3a
13.UnxenepHas rpaduxa
14 be30macHOCTh KU3HENCATEIbHOCTH
15.TIpotecchl u anmapaTbl XUMUYECKON TEXHOJIOTHI
16.00mmas xuMuyecKast TEXHOJIOTHS
17.Cucremsl ynpaBiaeHHs: XUMUKO-TEXHOJIOITMYECKHMMHU IIPOIlecCaMU
18.0cHOBBI S5KOHOMUKH ¥ YIIPABJICHUS TIPOU3BOJICTBOM
19.1lpaBoBeieHne B OXpaHE OKpPYKAIOUIEW Cpelsl M palMOHAIbHOM HCIIOJIb30BAaHUU
NPUPOHBIX PECYPCOB
20.Teopust BEpOsITHOCTEH W MaTeMaTHYeCKash CTAaTHUCTHUKA B OXpaHe OKPY’Kalolle cpenbl U
paIMOHATFHOM HCIIOJIb30BaHUH TPUPOIHBIX PECYPCOB
21.HauepTrarenbHasi TeOMETPUS
22 MarepualloBe/ICHHEC W 3alllUTa OT KOPPO3WH JUIsl JHEPro- M pecypcocOeperaromnimx
IPOIIECCOB XUMHUECKOW TEXHOJIOTHH
23.MonenupoBaHue XUMHKO-TEXHOJOTHUECKUX TPOIECCOB JUII OXPaHBl OKpPY)KaOIIeH
CpeZbl M pallMOHAILHOTO UCIIOJIb30BAaHUS IPUPOTHBIX PECYPCOB
24.0Oprannyeckasi XuMUs 1 TPOOJIEMBI OKPYKAFOTIEH cpeIbl
25.J]abopaTopHbIil IPAKTUKYM 110 OPraHUYECKOW XUMUU
26.J1abopaTopHble pabOTBI 1O (PHU3UUIECKOW XUMHUH TIPOIECCOB C HCIOIB30BAHUEM
HNPUPOHBIX PECYPCOB
27.JJabopaTOpHBI MPAKTUKYM TI0 MPOIEccaM U anmaparaM XUMHYECKOW TEXHOJIOTHH
28.1IpoexkTupoBaHKe MPOIIECCOB U ANMapaToB XUMUYECKOH TEXHOIOTUU
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29.D5eKTpOTeXHUKA U TPOMBIIIJICHHAS JIEKTPOHUKA

30.00mas sxoorus

31.OcHOBBI TOKCUKOJIOTUT

32.IIpoMbIlUIEHHAs 3KOJIOTHs OCHOBHBIX XMMUYECKHX IPOU3BO/ICTB

33.TexHuKa 3aLIUTHI OKPYKAIOLIEH Cpe/Ibl

34.9K0OHOMHKA U IPOrHO3UPOBAHHUE IPOMBIIIIICHHOTO ITPUPOJI0NI0JIb30BAHMS

35.0CcHOBBI MUKPOOHOJIOTUU U OMOTEXHOJIOTUN

36.9K0I0rHYeCKUii MOHUTOPUHT

37.Xumust OKpyKaroIen cpesl

38.05eKTUBHBIE AUCHUIUIUHBI 10 (U3NYECKOH KYIbTYpE U CIOPTY

39.Du3UKO-XUMUYECKUE OCHOBBI MTPOIIECCOB C UCTIOIB30BAHUEM NPUPOIHBIX PECYPCOB
40.XuMunyeckass KHHETHKAa OCHOBHBIX IIPOLIECOB C MCII0JIb30BAaHUEM IPUPOIAHBIX PECYPCOB
41.IHCcTpyMEHTANIbHBIE METOAbl XMMHUYECKOTO aHall3a B OXpaHE OKPYXKAIOUIEH cpelbl U
paLMOHAIBHOM HMCII0JIb30BaHUH IPUPOIAHBIX PECYPCOB

42 J1oTIONHUTENbHBIE TJIaBbl AHAJTUTHYECKOW XUMHHM B OXpaHE OKpYXKAIOMIEH Cpenbl |
paLMOHATILHOM HCII0JIb30BaHUM ITPUPOTHBIX PECYPCOB

43.BerynrcnuTenbHas MaTeMaTUKa ISl OXpaHbl OKpPYKAIOMIeW Cpelpl M PalMOHAIBHOTO
UCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB

44 JluckpeTHass MaTeMaTMKa B OXpaHEe OKpYXKAloIIed Cpeabl W PalUOHAIBHOM
UCIIO0JIb30BaHUU ITPUPOTHBIX PECYPCOB

45.0CcHOBBI MEHEIKMEHTAa U MapKETUHTa

46.0OCHOBBI TEXHUUECKOTO PETYJIMPOBAHUS U YIPABJICHUS KAUeCTBOM

47 IlpukiagHas MEXaHUKA B OXpaHE OKPYXKAIOIIEH CpPeabl U PallMOHAIBHOM HCIIOJIb30BaHUH
HIPUPOIHBIX PECYPCOB

48.Texanueckasi MEXaHHKA B OXpaHE OKPY)KAIOIIEH Cpelibl U palMOHATLHOM UCTIOIb30BAHUH
HIPUPOJHBIX PECYPCOB

49 . Bbuomnorus

50.9konorus

51.Hayku o 3emie

52.I'eoskonorus

53.buoxumust

54 . buonoruyeckast XuMHsI

55.CoBpeMeHHbIE METO/1bI TOMCKA U 00pabOTKH HAyYHO-TEXHUUYECKON HHpOopMauu
56.1H}popMamoHHbIe TEXHOJIOTU B XUMHUH

57.OCHOBBI POEKTUPOBAHUS U IKOJIOTUYECKAs! IKCIIEPTH3a

58.01eHKa BO3AEHCTBUS Ha OKPYKAIOIIYIO Cpey

59.MeTo1pI XUMHUYECKOTO MOHHTOPUHTA OKPYKAIOIIEH CpeIbl

60.MeTo/1bI OLIEHKH KauecTBa OKPY>Karolei cpe/ibl

61.TexHOJIOTHY MUHHUMH3AIIUN aHTPOIIOTCHHOTO BO3CHCTBHSI Ha OKPY)KAFOIIIYIO CPETy

62. MeTo/bl OUHCTKU CTOYHBIX BOJ] M T'a30BO3AYIIHBIX BBIOPOCOB

63. [lepeBor HAYYHO-TEXHHUECKON JINTEPATYPHI

64.I'paxkiaHckas 3aluTa B YpE3BbIUANHBIX CUTYAIHIX

65. BBeneHne B MaTeMaTHKY

66. TeopeTnueckre OCHOBbI XUMHUHU

67. [IpakTrKa 10 MOTYICHHUIO IEPBUIHBIX TPOPECCHOHATHHBIX YMEHUI 1 HABBIKOB

68. IlpakTHka MO MOJyYEHHIO MPOPECCHOHATBHBIX YMEHMH M ONbITa MPO(EeCcCHOHATBHOM
paboTHI

69. IIpegumniaoMHas mpakTHKa

70. Hayuno-uccienoBarenabckas padbota

71. TocynmapcTBeHHOM HTOTrOBOM arrectanuu (3amuTa BBITYCKHON KBalM(pUKAMOHHOM
paboThI)
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Bxomsammx B OOII mo wHanpaenenuto nmoaroroBku 18.03.02 Duepro- u pecypcocbdeperaromme
MPOIIECCHl B XMMHYECKOW TEXHOJOTHU, HePTeXUMHH U OmoTexHoioruu, npoduiab «OxpaHa
OKPY’KaIOIIeW Cpebl U PALlMOHAIBHOE MCIOJIb30BAaHUE MPUPOJHBIX PECYPCOBY», BBHIIIOJIHEHBI B
BHJIC OTJICIIbHBIX JJOKYMEHTOB, SIBJIIFOIIUMXCSI HEOTheMJiIeMol yacThio nanHo OOII.

8 MeToauueckue MaTepraibl 0 JUCHUAININHAM
Mertoanyeckre Marepuaibl M0 JUCHUIUIMHAM (TIepeueHb TUCHMIUIMH M3 Yy4eOHOTro
JIaHa):

1.MHocTpaHHbIN A3bIK
2.Dunocodust
3.Uctopus
4.®dusnueckas KyJlbTypa U CIOPT
5.Maremaruka
6.Madopmaruka
7.®Dusuka
8.001m1as 1 HeopraHW4YeCKass XUMHUS
9.0prannyeckasi XUMHS
10.Dusnueckas XUMHU
11.KomtounHast XuMust
12. Ananutndeckast XuMusi 1 PU3NKO-XUMUYECKUE METObI aHAIIN3a
13.MmxenepHas rpaduka
14.be30macHOCTb JKU3HEIEATEIHHOCTH
15.1Ipouecchl u anmnaparbl XUMUYECKON TEXHOJIOTHI
16.0061mmas xumudeckas TEXHOJIOTUS
17.Cuctemsl yripaBieHUs] XUMUKO-TEXHOJOTHYECKHUMHU IIPOLIECCaMU
18.OcHOBBI S5KOHOMHKH U YIPaBIECHUS IPOU3BOJCTBOM
19.IlpaBoBeieHMEe B OXpaHE OKpYKAIOMIEH CpeAbl W PAalMOHAIHHOM HCIOJIb30BAaHUU
IPUPOHBIX PECYPCOB
20.Teopust BEpOSITHOCTEH W MaTeMaTHYECKasi CTATUCTHKA B OXpaHE OKPYXKAIOMIEH Cpeabl U
palMOHAILHOM HMCII0JIb30BaHUH MPUPOIHBIX PECYPCOB
21.HavepTarenbHas TeOMETPHS
22.MatepuanioBe/ieHe M 3allUTa OT KOPPO3MM JJsl SHEpPro- U pecypcocOeperaromumx
MPOLECCOB XUMUYECKOW TEXHOJIOTHUH
23.MonenupoBaHue XUMHMKO-TEXHOJOTHUECKUX MPOLECCOB JUI OXpaHbl OKpYXKaromlei
Cpebl ¥ PalMOHAILHOTO MCIIOIB30BaHUS IPHPOTHBIX PECYPCOB
24.0Oprannyeckasi XuMusi 1 IpoOJIeMbl OKpYKaroleit cpeibl
25.J1abopaTOpHBINA TPAKTHKYM 1O OPTAaHUISCKOM XUMUHU
26.JlabopaTopHble  pabOThl MO (PU3MUECKOM XUMHM IPOLECCOB C HCIOJIb30BaHUEM
NPUPOHBIX PECYPCOB
27.J1abopaTOpHBIil IPaKTHKYM 10 MPOIIeccaM U amnmaparaM XUMUYECKOi TEXHOJIOTUU
28.IIpoexTupoBaHue MPOIECCOB H allapaToB XUMHUYECKON TEXHOJIOTHU
29.05eKTpOTeXHUKA U TPOMBIIIJICHHAS JIEKTPOHUKA
30.00611as skomorus
31.OCcHOBBI TOKCHKOJIOTUU
32.IIpoMbIIIEHHAS SKOJIOTHS OCHOBHBIX XHMHYECKHX TIPOU3BOJICTB
33.TexHMKa 3aLIUTHI OKPY>KAIOLIEH cpe/Ibl
34.DK0HOMUKA U TTPOTHO3UPOBAHHIE IPOMBITIZICHHOTO ITPHPOIOTIOIE30BAHHS
35.0CcHOBBI MUKPOOHOJIOTUN U OMOTEXHOJIOTUU
36.9K00rn4ecKuii MOHUTOPHHT
37.XuMust OKpyKaromen cpeibl
38.0I51eKTUBHBIE TUCIUIUIMHBI TT0 (PU3UUECKOU KYJIbTYpPE U CIIOPTY
39.Du3UKO-XUMUYECKUE OCHOBBI MTPOIIECCOB C UCTIOIB30BAHUEM MPHUPOIHBIX PECYPCOB
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40.XuMunveckas KUHETHKa OCHOBHBIX MPOIIECOB C MCIIOIB30BaHUEM IPUPOIHBIX PECYPCOB

41 . lHCTpyMeHTalbHBIE METOAbl XMMHUYECKOTO aHalli3a B OXpaHE OKpYXKaloulell cpelasl u
paLMOHATILHOM HCIIOJIB30BAaHUH ITPUPOTHBIX PECYPCOB

42.JIonoTHUTENIbHBIE TJIaBbl AHAJUTHUECKONM XUMHHM B OXpaHE OKpYXarouled cpeasl u
palMOHATILHOM HCIIOJIb30BaHUH MPUPOIHBIX PECYPCOB

43.BpunciauTensHas MaTeMaTHKa JJIi OXpaHbl OKpYXalomied cpeibl W palroOHAIbHOTIO
UCTIOJIb30BaHUS IPUPOIHBIX PECYPCOB

44 JluckpeTtHass MaTeMaTHUKa B OXpaHE OKpYXKaloIled cpelpl U  palloHaIbHOM
UCTIOJIb30BaHUH MTPUPOTHBIX PECYPCOB

45.0CcHOBBI MEHEKMEHTa U MapKETHHTa

46.OCHOBBI TEXHUUECKOTO PETYIMPOBAHUS M YIPABJICHUS KAUeCTBOM

47 IlpuxnagHas MEXaHUKa B OXpaHe OKPY)KAroIlel cpebl U PallMOHAIBHOM HCIIOJIb30BAHUH
HPUPOIHBIX PECYPCOB

48.TexHnyeckass MEXaHHUKa B OXPaHE OKPYXKAIOIei cpebl U pallMOHATbHOM HCIOJIB30BaHUU
HPUPOIHBIX PECYPCOB

49.buonorus

50.9konorus

51.Hayku o 3emuie

52.T'eoskomorus

53.buoxumus

54.buonornyeckas XuMus

55.CoBpeMeHHbIE METO/bI TOUCKA U 00pabOTKU HAYYHO-TEXHUYECKON NH(pOopMaIun
56.11HpOopMaITMOHHBIE TEXHOJIOTH B XUMHUHU

57.0CHOBBI IPOEKTUPOBAHUS U IKOJIOTUYECKAs IKCIIEPTU3A

58.01cHKa BO3ICHCTBHS HA OKPYKAIOIIIYIO CPEy

59.MeTopl XMMHUECKOTO MOHUTOPUHTA OKPYKaIOIIEH cpebl

60.MeTo/IbI OLIEHKH KauecTBa OKPY>KAOIIEH Cpe/Ibl

61.TexHOJIOTMM MUHUMH3AIMK aHTPOIIOT€HHOTI'O BO3/IEHCTBHSI HAa OKPYXKAIOILYIO Cpey

62. MeTopl OYHCTKH CTOYHBIX BOJ| M TA30BO3/YIIHBIX BEIOPOCOB

63. IlepeBo/1 HAYYHO-TEXHUYECKOHN JIUTEPATYPhI

64.I'pak1aHCKast 3alIUTa B YpE3BBIYANHBIX CHTYAITUSIX

65. BBeneHue B MaTeEMaTUKY

66. TeopeTnyeckre OCHOBBI XUMHUH

67. IlpakTrKa 1Mo MOTYYSHHIO MEPBUYHBIX MPOPECCHOHATBHBIX YMEHHUI 1 HABBIKOB

68. IlpakTHka 1O MOJy4EHHIO MPOPECCHOHATBHBIX YMEHHH W OMbBITa MPOo(hecCHOHATBHOM
paboThI

69. IpepuIoMHasT TpaKTHKA

70. HayuyHo-uccnenoBaresnbckas padbota

71. T'ocynapcTBeHHON HTOroBOM arrectanuu (3amuTa BBITYCKHOM KBaTU(UKALMOHHON
paboThI)

Bxosamux B OOIl mno HampaBieHuto noAarotoBku mnoxaroroBku 18.03.02 DOuepro- u
pecypcocoOeperaromue mpoIecchl B XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTHH,
npopmis  «OxpaHa OKpyKarolled cpeabl U pPALMOHAIBHOE HCHOJIb30BAHUWE MPUPOIHBIX
peCypcoB», BBITIOTHEHBI B BHJIE OTACIHHBIX JOKYMEHTOB, SBISIONIMXCS HEOTHEMIIEMOW YaCThIO
nauuou OOII.
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Ipuioxkenust
Mampuya KomnemeHnyuil no HanpaegieHuo N002omosxku mazucmpos 18.03.02 Inepzo- u pecpcocoepezaroujue npoyeccol 6 XUMUYECKOU MEXHOI02UU,

Hegpmexumuu u OUOMeEXHON0ZUU
npoghuns «Oxpana oKkpyscarouieii cpeovl U payuoHaIbHOEe UCNOIb306AHIUE RPUPOOHBIX PECYPCO8»

Oo6menpodec
OO1eKyIbTypHBIC CHOHAJIb- [Ipodeccronanbhbie
HaumeHoBaHue KomnereHuuun HEIC
JHCHHILTHHA! vl B A B A A I R IR Bl B e B R A R N IR A
S| 35| 8| 8| 8|83 38| S| E|E|E|E|E|E|E|E E|E|H = gl s
o| ©| © El BE| BE|H
MHOCTpaHHBIH SA3BIK +
dunocodus + +
Hcropus + +
dusuyeckas KyJbTypa U CopT + +
Maremaruka +
Wudopmaruka +
dusnka + +
A OO61as ¥ HeOpraHuyecKast XUMUS + +
Q Opranuyeckasi XUMHS + | + + +
; duznueckas XUMUs + +
g Komnouanas xumust + +
é Ananutuueckas XuMus 1 QU3UKO-XUMUYECKUE + +
METO/Ibl aHAJIN3a
WmxenepHas rpaduka + +
be3onacHOCTh KU3HEIeATeIbHOCTH + + | + + +
IMpouecchl u anmaparsl XMMHYECKOM N N +
TEXHOJIOTUH
OOmrast XUMHYECKast TEXHOJIOTHS + +
CHUCTEeMEI yIIpaBJICHUS XUMHKO- N N
TEXHOJIOTHYECKHMH NPOLIecCaMu
= OCHOBBI 5KOHOMHKH U YIPABJICHUS + .
g IIPOM3BOJICTBOM
:[-'; E [IpaBoBeneHNE B OXpaHe OKPY KarOLIEeH Cpeibl 1
g g PaIMOHAFHOM HCIIOIB30BAHUN IPUPOTHBIX + +
§ E pecypcoB _
= ] Teopust BeposiTHOCTEW M MaTeMaTHYeCKast
E % CTaTHUCTHKA B OXpaHE OKPYXKAroImeil cpessl 1 + +
§ E panroHaIbHOM HUCIIOIB30BAHNH IPHPOTHBIX
m s pecypcoB
=
8 HauepraTtenbnas reometpust + + +
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IIpooonicenue mabauysl

HaumeHnoBanue KOMHeTeHHI/II/I

JIUACIUIIINHBI

OOuIeKyIbTypHBIC

Oo6menpodec

CHOHAJIb-

HBIC

[IpodeccnonanpHbIe

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

N

OIIK

OIIK-3

IK-1

[K-2

IK-3

[K-4

IK-5

I1K-6

MK-7

I1K-8

IK-13

nK-14

IK-15

I1K-16

BapI/IaTI/IBHaSI 4acThb

OO6s3aTenbHbIE JUCUHUITIIINHBI

MartepuanoBeieHUE U 3alUTa OT KOPPO3UU IS
9HEPro- U pecypcocOeperaromux mpoIeccoB
XUMHYECKOM TEXHOJOTUHU

+

MoaenupoBaHUe XUMHUKO-TEXHOJIOTHYECKUX
MIPOLIECCOB VISl OXPaHbl OKPYKAIOIIEH Cpeabl 1
PanMoOHAIBLHOTO UCTIONB30BAHMS IPUPOTHBIX

pecypcoB

Opranuueckas XuMus 1 poOieMsl
OKpYXaIOIIEH cpeipl

JlabopaTopHEIA TPAKTUKYM IO OPTaHIIECKOMH
XUMHUH

JlabopaTopHbIe pabOTHI IO HUZNIECKON XUMHU
MPOLIECCOB C MCIOJIb30BAaHUEM MPUPOTHBIX

pecypcoB

JlaGopaTopHbIi MPaKTUKYM IO MpolieccaM U
arnmnapaTaM XUMHUYEeCKON TEXHOJOTUU

IIpoexTupoBaHUE MPOLIECCOB U aNNapaToB
XUMHYECKOHW TEXHOJOTHHU

9HeKTp0TeXHI/IKa 1 MIPOMBIIIIJICHHAA
SIICKTPOHHUKA

OO01ast SKOJIOrus

OCHOBBI TOKCUKOJIOTHH

HpOMHH_IJ'IeHHaﬂ 9KOJIOTHS OCHOBHBIX
XUMHUYECCKHUX NPOU3BOJICTB

TexHuKa 3alUTHI OKPYXKAIOLIEH cpeibl

DKOHOMHKA U MPOTHO3UPOBAHUEC
MIPOMBIINIJICHHOT'O TPUPOA0IIO0JIb30BAHMS

OCHOBBI MUKPOOHOJIOTHH U OMOTEXHOJIOTHH

OKOIOTHYECKUH MOHHUTOPUHT

XuMmus oKpyKarouei cpeast
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IIpooonicenue mabauysl

HaunmeHnoBanue KOMHCTCHHI/II/I

JUCIUIITHHBI

OO1eKyaIbTypHBIC

Oo6menpodec

CHOHAaJIb-

[Ipodeccronanbhbie

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

OIIK-3

IK-1

[K-2

IK-3

[K-4

IK-5

I1K-6

IK-7

I1K-8

IK-13

K-14

[IK-15

MK-16

DJIeKTUBHbIE AUCIHUIUINHBI 110 (PU3NUECKOI
KYJbTYPE U CIIOPTY

JIMCITUIIITNHEI 110
BEIOOpY

DU3NKO-XUMHUYECKUE OCHOBBI MPOLIECCOB C
HCTIOIb30BAHUEM IPUPOIAHBIX PECYPCOB

XuMuyeckass KHHETUKA OCHOBHBIX IMpO1ECOB C

HCIOJB30BaHUCM IPUPOJHBIX PECYPCOB

WHcTpyMeHTanbHbIE METOABI XUMHYECKOTO
aHaNM3a B OXpaHe OKPYKaIOIIeH cpebl 1
pannoHaIbHOM HCTIONb30BAHUN IPHPOIHBIX

pecypcoB

BapI/IaTI/IBHaSI 4acThb

JlMCIUIUIMHEI 10 BRIGOPY

JloToJTHUTEIIBbHBIE TTIaBbl aHATUTHYECKOM
XMMHH B OXpaHe OKpYXKaloIleH cpebl 1
pannoHaIbHOM HCTIONb30BAHUHU ITPHPOIHBIX

pecypcoB

BrruucnurenbHas MaTeMaTuKa JUTA OXpaHbI
OKpYy>Karolle cpesibl U paliiOHAIILHOTO
HCIIOJIb30BaHUS IPUPOAHBIX PECYPCOB

JluckpeTHas MaTeMaTHKa B OXpaHe
OKpY’KaroUleil cpeibl U paliOHaIbHOM
HCIIOJIb30BAHUY IIPUPOIAHBIX PECYPCOB

OCHOBEBI MCHC/DKMCHTA 1 MApKETHUHIA

OCHOBBI TEXHHYECKOTO PETYTUPOBAHUS U
yIPaBJIEHUs KAYECTBOM

HpI/IKHaIlHaSI MCXaHHUKa B OXpaHe Opr)KaIOIIIGﬁ

Cpeibl U pallMOHAIbHOM HCHOJIb30BaHUU
IIPUPOJHBIX PECYPCOB

Texaudeckas MeXaHUKa B OXpaHe Opr)KaIOIHGﬁ

Cpebl ¥ pallMOHAIbHOM HCHOJIB30BaHUU
IIPUPOJHBIX PECYPCOB

Buonorus

DKOJIOTHS
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IIpooonosicenue madbauyvi

HaumenoBanue KoMmnerenmnun

JUCIUIITHHBI

OOuIeKyIbTypHBIC

Obmenpodec

CHOHAJIb-

HBIC

[IpodeccuonanpHbIe

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

N

OIIK

OIIK-3

IK-1

IK-2

IK-3

I1K-4

IK-5

I1K-6

MK-7

I1K-8

IK-13

IK-14

[K-15

1TK-16

Hayxu o 3emie

T"'eoskomorus

Bbroxnmus

Bbuonornueckas xumus

+ |+ |+ ]|+

+ |+ |+ ]|+

CoBpeMeHHBIE METOIbI TONCKA U 00pabOTKH
HaYYHO-TEXHUYECKOH MH(POPMAIIH

WHudopmannoHHbIe TEXHOJOTH B XMMHUH

OCHOBEI MPOCKTUPOBAHUSA U SKOJIOTHUCCKasA
OKCIICPTU3a

OrieHKa BO3JIEHCTBUS HA OKPYKAIOIIYIO CPEY

MeTOI[I:-I XUMHUYECKOT'O MOHUTOPHUHTA
OKpY>KaroueH cpebl

MeTomb! OIICHKH KadecTBa OKPYKAFOIIEH cpeIbl

TexHOJIIOTMM MPUHIMHU3AIMN aHTPOIIOT€HHOTO
BO3/ICHCTBYSI HA OKPYKAIOUIYIO CpeNy

MeTo/1pl OUNCTKH CTOYHBIX BOJA U
ra30BO3/YIIHBIX BEIOPOCOB

[IpakTuku

YyeOHas MpaKTHUKa: IPAKTHKA 110 TTOTYISHUIO
MIEPBUYHBIX IPOPECCHOHATBHBIX YMEHUNA U
HAaBBbIKOB

IIpousBoacTBEHHAs IPAKTUKA: HAYYHO-
uccieoBaTebckas pabora

[TpousBoiCTBEHHAS IPAKTHKA: IPAKTHKA 110
MOJTYYSHHIO PO ECCHOHATIBHBIX YMEHUH 1
oribITa IpodecCHOoHaNBHON paboTh

[IpemmuruioMHas mpakTHKa

A

3amuTa BRITYCKHOHN KBATU(PUKAITUOHHON
paboThl, BKJIIOYAst HOATOTOBKY K 3aIIUTe U
MPOIETyPY 3alIUThI
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DaKyIbTaTUBbI

Oxonuanue mabauyvl

Obmenpodec
OOGIeKy BTy pHBIE CHOHAJIb- IpodeccuonanbHbie
HBIE

HanmenoBanue Komnerennuu
JHCHHILIMHEL iR B AR A AR R IR B R AR AR B EA R A R

| x| 2| | 2| x| %] | x| B B OB o2 2 2| o2 g 2 o2 g ooy

©| ©| ©| ©| ©| ©| ©| O] ©O| 3| ol | F|F| Rl F|I Rl Kl R E ElEE|H
IIepeBo HAyYHO-TEXHUYECKOH JIUTEPATYPBI + +
I'pakIaHCKas 3aIUTa B YPE3BBIYANHBIX + +
CHTYAIHsX
Teoperuueckre OCHOBBI XUMUU + + +

+

BBezeHue B MaTeMaTHKY +
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T RO MHGODMEL A
- BLEJIEDSED  |MichopMaimonsiss TEmaraimnm & nmen 1 2 2 k11 72 72 16.2 S5.8
* ElL3JELD Oncunnanke no swSopy B1LE0E.10 I 4 4 144 L 48.2 958
+ |sransiom v NPOESCTHEGRS HIM H SROMOTIECEEn 7 4 4 % 144 1 482
SecnepTIs
- [FBABMNE  [Cuesiks poaneRcTERR HE SrpYREOLEO CPETY 7 4 4 36 144 144 482 | 958
+ |EiEpE11 [iwcimnmmie no ssSopy B1.B[B.11 i 3 3 108 108 | 482 | sa@
+ |Elmgmiio  |HETOR eenekoro s oRpseR - 1 3 % 108 108 482 GnE
e
- ELEJIELILOE  |“errim DusHKN KEHSCTRS DRIy RAOWLEH CPak T 3 3 k13 108 108 482 558
+ |mEgEL [wcumnmmis no oeiSopy B1.BJB.12 8 3 3 108 108 | 482 | 598
- TECHCNCITIA MHHAMBEEL BHTRONONENND o % 5 . p s o
SO [ E-T. T b pish B 3 3 k13 108 108 o] S48
(R ’ S M T Y .
- [Ermpmizan | TN CTONE A RO & 3 3 36 | e | w8 | 482 | sae
sSpacos 221
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Kype 2 Kype 3
Cewi. 3[17 /6 vegl] Cene 4 [17 wea] Cen. 5 [17 1/ wea) Cesa. 6 [17 weg]
xe. | wvoro| Kowr | Mex | nes | np | e | o ﬁ; ne | Moo | Wowr | Mex | ma6 | np | aem | cp P"‘j": 36 |Mroro| Kowr | Nes | na6 | np | weec | ce '(F‘J:b s | Mroro| ke | Mex | na6 [ np | aemc | o :;:_‘:
3 | e | 482 | 18 1 | o2 | soa
B& BE £ B B& 65 (2] B &5 .+ 2 12

]

[ M6 | %64 e ¥ 32 a2 [ie] e

[ 16 | 964 k ¥ 32 2 04 B4 356
3 108 | 482 | 16 12 0.2 | 59.8
3 108 | 482 16 32 0z

3 08 | 482 16 32 0z
3 108 | 3232 2 0.2 | 758
3 8 | 322 a2 0.z
3 108 | 322 a2 0.z L]
2 ¥2 | 32| 16 16 0.2 | 39.8
2 2 22 16 16 0z LA
2 2 22 16 1% 0z k-F ]
4 144 | 64.2 | 32 32 0.2 | 798
4 144 | 642 iz 32 0.2 M
4 144 | 642 iz 32 0.2 MB
3 108 | 48.2 | 16 32 0.2 | 588
3 108 | 482 15 n 0.2 538
3 108 | 482 16 1 0.2 9.8
3 108 16 2 0.2
3 108 16 n 0z
3 108 16 a2 0z
2 72 | 16.2 16 0.2 | 558
2 2 162 16 0.2 554
2 2 162 16 0.2 EEA
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Kped 3a he
RPESLNES HAN B3 =
Gen. 7 [17 16 weal] Cew. B [B 4/6 neal] L= =~
KT Ko
xa. | Wvoro| Kowr [ Mex Nas Np ATl o P S | MTon | HowT [ M Na& (1 AT (s P Hammirinarme Fomane ey
4 144 484 v 16 04 &0 356 E=] | POMBRLNE O SO AR K-3; MK-14
40 |Mposaunes o Smnone H-2; MH-5; MK-13
2 [ Svrsxorn BOCTHMTaHMA OH-T, OH-8
(OF1K-3; MK-1; NK-14
3 |Svoumecol cisel ONK-3; MK-1; NK-14
3 |eroramon M ONK-3; MK-1; ME-14
5 [Avansmieecni o
5 |anemwernoi ossm 5
OFIK-1; BFIK-2; MK-16
55 |MHhopsaTHre i RDMMRAOTEpHON rpoesrd ONK-1; ON-2; MC-16
a BaCie MATEMETHER ONK-2; MK-15
OM-3; M-8
9 | DrOnCmuEOA TROEw OK-3; M-8
| eoHCMIETO TECHE OH-3; M-8
OTNK-2; MK-2
13 [Memrn ONk-2; MK-2
13 |Meocammmmn ONK-2; MK-2
ONK-3; MK-2
47 |Ewarexranonem ONK-3; NK-2
40 |Mpossrunesioi Secnoraw ONK-3; MK-2
OMNK-3; NK-14
40 |Mpoeaunes i SmnorH ONk-3; MK-14
40 |Nporeeunessod sonone ONK-3; MK-14
OTK-3; MK-14
47 |Ewomexnonam ONK-3; Mi-14
&7 Bsacme HONONam ONK-3; MK-14
OrK-1; MK-3
&8 | POM RN O SN0 ONK-1; MK-3
48 |Mipossmnes e Senors ONk-1; ME-3
4 144 | 482 2 16 0.2 953 FK-2; MK-4; NK-13
4 144 | 482 el 16 [ R 48 |Mipossmnes e Senors TH-2; M-4; MK-13
4 144 | 482 2 16 0z | 58 A0 |Mpombaunss i Sanone H-2; M4, MH-13
3 108 | 48.2 48 0.2 | 598 NiK-3; NK-14
3 e ( 482 8 0.2 538 A0 |Mpombaunesnod Snone TE-3; ME-14
3 108 | 8.2 44 0.z 9.8 48 | POMIILNES HOA SONOMAR K-3; ME-14
3 108 | 4832 &8 0.2 59.8 NK-2; NK-5; NK-15
3 108 | 482 48 0z 55.8 48 | POMIILNES HOA SONOMAR -2, ME-5; MK-15
3 108 | 482 48 0.2 55.8 &8 | oML O ICNOMAR -2, MK-5; MK-15 223




Mnas YuedHul nnax Sakanaspuara "160302-00-18-1234-341584 OO W PWINP (2ol ena kanpasnedin 18.03.02, roq vawana nogrotoekk 2013

Kype 1
= = = bopHa koD ae = Wirorn e uacme =
Cesa. 1 Césa. 2
Cuprams, Thcsa Za I Yo | S Mo Ko = Ke = Ke
Mrgesc Hanmeromie e Baer [T wn KP " qer | 50 i W e | Wroro | Koew | Ayn | Nex | NaS Mg | A | P T se | voro| Ko | ava | nex | nes Mp | Al | CP T
B e nen o THOR sae | Thoe | nasy | uao pans pans
1id 11d 4288 | 4288 | 1839.8| 20916 i 284 | 1124 112 | &2 & 2 a4 ] 8 =3 3
2i6 216 BId | Bigd | 32056 3A22| G262 | Br | Mi4B| 454 | 452 | 12 | & | 22 2 | SEr2| 1oE8| 29 | 1110 04| 415 | 144 | 55 | X8| 24 | W2 1424
Enok LIpaKtHice
BapMaTHEHAS WBlTE
3 Fuefian MpARTARS" NPAKTISE MO MO0
B2 BUOL{Y) - 0
* 0 [Me o k. MDOOECTHONAE ML YMEHISA H H20LKD0 4 4 ? » e e s
MpCEmmoncToe:448n MERRTHRS. NPSKTIHAEE N0
+  |E2Ramm) Cmyp I NP CATHANLHSIC YHERRIE @ NbT2 3 3 i 36 108 108 108
MpOGeCOACR AN LOR AEATENEHOCTH
e [TpCHOIsOnCTEE AR MERETARE. MYHHD- " 1
+ B2LEJGEH] enoaaTEN " 3 B i 3 e 108 108 2 E L
+ B2.E.04{Ng) Mpeaennomsn N B ] g & ] ] 124
i i [ 48 2 576
i i [ 48 2 576
Enok 3.Mocy aapc WTONESHA STTeCTALME
EasoBan YacTe
A mrarmyrnend mmamsdaca s ciaaod
+ |EEn [Pafioms, IHID4aN NOAMOTONKY K e 0 & 6 36 patl patl 216
MPOUSLYPY BT
I & 18 BT 216
& & 218 2if 2i6
PTO.PaxyNsTaTMES
BapMaTHEHAS WBlTE
+ T80 Mepenan Iy no-TEesrECRof nETEpaTYRu s 4 4 k) 144 A 86
+ STA.BAZ M pasaianan Sugma b Ypesssr-afies CHTyaLaT 1 1 1 k) % % L =.e L 36 162 16 16 1 158
oT0B03 TEDPETAUETIAE DCHODE KM 1 2 F e iz iz X2 a 2 L 2z 32 16 16 oz 98
STA.B04 [Boespiae B mmEsaTACY 1 2 2 k) Tz Tz 2 8 2 L 122 a2 1E 16 [+F I5E
o . 324 ke 145 X 180 | sns| & 8 e as | a4
) a2 324 24 5 80 | ss| & 8 » a8 | a4
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Kype X Ky 3
Ceam. 3 Cove 4 Cinm. § Ceanm. &
Kiw [ ) K ki
16 | wroo| Ko | Ava | nex | nas e | wee | cp T se || Ko | fwa | nex | nas | np | e | o " se | wroro| ke | aya | Mex | nes | mp | aerk | P M sk | wvoro| Mo | dys | nex | nas | me | e | o | O
PO (=0 anly 5 PNk
1 i Sor4| 3oE 9 L 14 | 3984| 712 18 14 a1 290 &= % 150 i T | FLE M 90 | 58| 480 160 112 i78 1.8 L i 1.2 w7 | 2732 22 112 +«& 12 a5 J5s
30 | sres| emz| e | a0 | w 22 | swpq| vizd| 27 | 1oow| dnes| ww | w2 | se | 1@ | 16 | sz tor2]| 2o | tio|ma2| swe | 1w | w2 2w | 22| e | was| w | ow| oo | ws| | w | aw| 2 | e | r
3 | 108 108
1 | e 108
3 108 108 k] bl 108
¥ 108 108 k] bl 108
2 72 |32 | m 2 | p2 | ne 2 72 322 m 2 | oz | e
Fi 2 22 32 22 a2 | me 2 72 22 32 a2 | mas
2 2 22 32 52 a2 JaE 2 2 52 52 a2 as
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MnaH Yueddui nnak Saxanaspeara "1E0302-00-18-1234-341684_00C n PMNP (2)plx', ey kanpaanesua 15.03.02, g awana nogrotoeks 2013

Kypc 4
Taxperinennen cadenn -
Cewn. 7 Ceva B
r - Kowm ; - - Kot ;
e | Moo | Eoer Avn T Na6 Ip A P P ae | Wom | Koew | &ya s nas Mg AT [ 2 ey LAu Faamwesina e FEomrerergn
23 828 | 298| 288 | 112 & 112 | 1.8 | 4904|1658 3 g | 482 | & 5 a2 | sm8
J0 I080 | RmLr| Gee I+ a0 I+ 22 | BEEA| 1824 iz 452 145 14 = & I 2IER| 712
ME-2; NE-5; ME-13
48 |Mpossunesod monor
ME-17 NE-2; ME-3; ME-5 NE-E; NE-7; TIK-13
45 |MpoesianesscR monones
i NE-13; NE-14; ME-15; NE-16
3 108 I . 12 e 48 | Mpoasinesson SO
i ME-1; NE-2; ME-3; M- NE-5; NE-E; NME-T; M-S NE-1; NE-14; ME-15; ME-16
5 124 124 45 |MpoesianesscR monones
12 +£12 72 = 72 S0
2 12 2 = 72 )
DH-17 OH-2; OH-3; DH-E OF-5; OHAGC OF-F; OE-8; OF-50 ONE-1; ONE-2; ONKE-3;
B 216 16 PR [ e ——— NE-1; NE-2; ME-3; M-S M-S, NE-G; T E-4: NH-13; NE-14; ME-15; M&-16
& 2i6 218
& 216 218
9 |MeocTnEssiLK A3LK00
B [
43 T thermiod BesonacocTe
4 | DR v seoprassusc ROl KHMAR OrK-2; ONK-1; TNE-13
8 |Buoed samesamame OIK-2; ME-1
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CMPABOYHUK KOMMETEHLUMIW  YyeGHLIi ninaH Gakanaepuata '180302-00-18-1234-341684_00C u PUMP (2).plx', kog Hanpaenenua 18.03.02, rog Havana nogrotoekk 2018

MHpekc | Cofep#anme Tun
‘t K-1 CMOCOBHOCTBH) MCMONB30BATE OCHOBLI (PMNOCO(CKIX 3HAHMH ANA OPMUPOBAHMA MUPOBO33PEHUECKOH MO3ULMK OK
b1.5.02 Ounocodma
B3.6.01 33LMTA BLIMYCKHON KBANMWPMKALMOHHOM PaboThl, BKAIOWAA NOArOTOBKY K 33LUMTE W NPOLERYPY 3alUMTb
‘t IK-2 CNOCOBHOCTBIO dHaMM3NPOBaTL OCHOBHLIE 3Tanbl W 3aKOHOMEPHOCTM MCTOPHUYECKOrD Pa3BuTHA oblecTsa ana ll:Opr‘IpOBaHHﬂ rpan,chmﬁ NO3ULUMK OK
B1.6.03 Wcropua
E3.6.01 33lUNTa BEIMYCKHOM KBANMDMKALUMOHHOW paboTel, BRMIOYaA NOGrOTOBKY K 33LMTE M NPOLEnypy 3alMTsl
‘t IK-3 CNOCOBHOCTBIO MCTIONB30BATE OCHOBBI SKOHOMUYECKMX 3HAHWH B Pa3nHyHbIX c¢epax HUIHEQEATENBHOCTH OK
EBl.B.14 Be30NacHOTE MH3HEEATENLHOCTH
B1.B.01 OCHOBEI IKOHOMUEN M YTIDABNEHWA NMPOMIB0OCTEOM
b1.B.AB.0<4.01 OCHOBEI MEHEIXMEHTA U MADKETUHIA
E1.B.[B.04.02 OCHOBbI TEXHWYECKOND PErynUpoOBaHMA W YNPABNEHNA KaUecTBoM
B3.6.01 33lUNTa BEIMYCKHOW KBANMDMKALMOHHOA paboTel, BKMOYaA NOGrOTOBKY K 33LWMTE M NPOLEnypy 3alMTsl
OK-4 CNOCOBHOCTLI) MCMONL30BATh GCHOBLI NpaB0BbiX 3HaHWi B pPaznHYHbIX ol:epax HUIHENSATENBHOCTH OK
B1.5.02 Tunocodma
BE1.B.02 MNpaEoBegeHVe B OXPaHe OKDYHAKWER Cpeabl ¥ PALUMOHANEHOM MCNONE3DE3HUM NMPUPOSHLIX PECYpCoB
B3.6.01 33lUNTa BEIMYCKHOW KBANMDMKALMOHHOA paboTel, BKMOYaA NOGrOTOBKY K 33LWMTE M NPOLEnypy 3alMTsl
OK-5 CI'IOCDﬁHDCE{TbIO K KOMMYHHKaLKWK B ycmoﬁ 1 NACHMEHHON ¢0pr-1a:< Ha PYCCKOM W MHOCTPaHHOM ASbiKaX ANA PEWEHWA 3aia4 MEXNWUYHOCTHOMD M MEXKYNLTYDHOMD OK
B3aMMOOENCTENA
b1.5.01 VHOCTP3HHBIA A3LIK
B3.B.01 33WUMTa BLIMYCKHOR KEMWPMKALMOHHOW PaboThl, BKAIOWYaA NOGrOTOBKY K 3aLLMTE W NPoLeaypy 3aluMThl
©TA.B.01 MepeBof] HAaYUHO-TEXHUUECKOR NMTEPaTYphI
OK-6 CNOCOBHOCTBIO paEmaTb B KONNEKTHEE, TONEPAHTHO BOCNPUHMMATE COUManbHbIE, ITHUHECKWE, I(DHIlECCMOHaI'IbeIE W KyNbTYPHBIE Pa3nUYMa OK
BE1.6.03 Wcropua
E1.B.09 Opraqryeckan XMMua
EBl.B.14 Be30NacHOTE MH3HEEATENLHOCTH
B3.6.01 33LMTA BLIMYCKHON KBANMWPMKALMOHHOM PaboThl, BKAIOWAA NOArOTOBKY K 33LUMTE W NPOLERYPY 3alUMTb
OK-7 CNOCOBHOCTBLIO K CAMOOPTaHu3aUMM M CaMoobpasosaHuio OK
BE1.5.04 DU3MYECKaA KyNLTYPa U cnopT
E1.B.09 Opraqryeckan XMMua
B1.5.13 WH#eHepHas rpadmka
EBl.B.14 Be30NacHOTE MH3HEEATENLHOCTH
E1.B.04 HauepTaTensHan reoMeTpua
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CIMPABOYHWK KOMMNETEHUWMWA  YyeBHi nnax Gakanaepuara '180302-00-18-1234-341684_00C 1 PUMP (2).plx', kog Hanpaenenua 18.03.02, rog Ha4ana noarotoskn 2018

| MHoerc ConepxaHme | Tun

B1.B.21 INEKTUBHBIE JUCLIMNIMHLI NG PU3NYECKOR KyNbTYpe U CnopTy
B3.B.01 33lUMTa BLIMYCKHOW KBANWMDHKALWMOHHOW PabOTh, EKMIOUAA NOATOTORKY K 33LUMTE W NPOLEOYDY 33LUMTbI

‘t K-8 CNOCOBHOCTBID MCNOMB30BATE METOML! M CPENCTBA (PHIMYECKOI KyMBTYDPbI ANA 06ECNEYEHWA NONHOLEHHOIN COLMANLHOIM W NPOeccMoHanbHON AEATENBHOCTH ‘ 0K
B1.B.04 DU3NYecKan KyNETYpa W Cnopt
B1.B.21 INEKTUBHBIE JUCLIMNIMHLI NG PU3NYECKOR KyNbTYpe U CnopTy
B3.B.01 33lUMTa BLIMYCKHOW KBANWMDHKALWMOHHOW PabOTh, EKMIOUAA NOATOTORKY K 33LUMTE W NPOLEOYDY 33LUMTbI

‘t K-9 CNOCODHOCTBIO MCNOMBb30BATh npreMbl I'IEpBOI:":I MNOMOLWM, METOMBI 3alLMThl B YCNOBWAX '-Ipe3l3bl‘-|aﬁHle CHTYBLLMﬁ ‘ OK
Bl.B.14 BE30NacHOCTE MH3IHEJERATENEHOCTH
B3.6.01 JAWMTA BIMYCKHOW KBANMWPUKALMOHHOA PaboThl, BKNIOYAN NOAroTOBKY K 33LUMTE W NPOLEnyPY 3aLMThi
@TA.B.02 [PaXaaHCKaA 33WWMTS B UPE3BLIUAAHBIX CUTYaLMAX

OMK-1 CNOCODHOCTBIO PellaTh CTaHAAPTHLIE 334a4K npoq;eccmﬁanbﬁoﬁ REATENBHOCTU Ha OCHOBE HHLbopmaLLm?HHoﬁ W BUBENHOTPAgUMUECKO KyMBTYPbI C NPUMEHEHUEM OnK

HHd.JOpMaLIHOHHO-KOMMVHHI(aLIHDHHbIX TEXHONOMMWH W C YH4ETOM OCHOBHBIX TpE‘EVOBaHL'IH HHLbOpMaLLL'IOHHOH be30nacHoCTH

51.6.06 Whdopmatika
B1.B.12 INEKTPOTEXHUKA W NPOMBEILNEHHAA 3NEKTPOHUKA
B1.B.[B.03.01 BLMWCMIMTENEHAA MITEMATUKA [N1A OXPaHb! OKDYHAWEN CPebl M PAUMOHANEHOTO MCMoNE30B3HUA NPUPOHLIX DECYDCOB
51.B.[1B.09.01 CoBPEMEHHBIE METOBI MOWCKA M 00p30OTHM HAYUHO-TEXHWUECKON MHDOPMALMK
B1.B.[1B.09.02 WHDPOPMALIMOHHEIE TEXHOMOTHMM B XMMWMN
B3.6.01 33WMTa BLIMYCKHOA KBAMM(PUKALMOHHOA PaboThl, BKMIOYAA NOAraTOBKY K 33LUMTE W NPOLESYPY 3aLUMTh

OMK-2 CNOCOBHOCTLIO MCNOML30BaTh OCHOBHBIE 3aKOHbI ECTECTBEHHOHAYYHbLIX AWCLWNMKH B I'IpO(bECCMOHaI'IbHOﬁ NEATENBHOCTH, NPUMEHATL METOMALI MATEMATHYECKOTO OnK

dHaMNk3a W MOOENUPOBAHMA, TEODETHHECKOND H 3KCNEPUMEHTANLHOMD WCCNEAOBaHWA

B1.6.05 MaTemaTika
B1.B.07 DU3MKa
B1.B.08 OBLWERA W HEOPraHMYECKaR XHMWA
b1.B.09 OpraHuyeckan xMMua
B1.B.10 PHINYECKan XMMUA
b1.B.11 KonnouoHas xmMua
B1.B.12 AHANUTUYECKSA XMMUA W DU3MKO-XMMUUYECKWME METOML aHaNK3a
b1.5.13 WHeHepHan rpadmia
B1.B.15 Mpoueccsl M aNNapaTkl XMMAYECKONH TEXHOMOMMK
b1.6.16 OBLWEA XMMAYECKAR TEXHONOTHA
B1.B.17 CHCTEMBI YNPABNEHUA XMMUKO-TEXHONOMMYECKMMN NPOLECCaMU
B1.B.03 TeopHA BEPOATHOCTER M MaTEMaTMUYECKaA CTAaTMCTMKA B OXPaHe OKPYHEIOWEA cpenkl M PALUMOHANEHOM MCMONL30BaHMKM NPUPOAHEDX PecypCoB
B1.B.04 HauepTaTensHaa reoMeTpua
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WHaekc ConepxaHue Tun
BE1.B.05 MarepuanoBedeHHe M 3alUMTa OT KOPPO3MK ANA 3HEPIO- M pecypcocheperalolwmx NpoLeccos XMMUUECKON TEXHOMOMK
B1.B.10 NabopaTopHLIA NPAKTMKYM MO NPOLECCaM W aNNapaTaM XMMUUECKOR TEXHONOTK
B1.B.12 INEKTPOTEXHUED W NPOMBILNEHHAA 3NEKTPOHHMKA
BE1.B.[B.03.01 BEIUMCMIMTENEHAA MATEMATUKA ONA OXPaHL! OKPYHAKOWEN Cpedbl M PALUMOHANEHOMD WCMOML30BaHWA NPHMPOOHLIX PECYPCoB
B1.B.[1B.03.02 JIMCKPETHAA MATEMATUKE B OXpaHe OKPYXaoWed cpebl M PALUMOHANBHOM WCMONB30BAHMK NPMPOOHKIX PECYPCOB
B1.B.0B.05.01 MpUKNagHaA MEXaHWKA B OXPaHe OKDYHAIWEA CPentl M PaUMOHANEHOM MCNONE30B2HUM NPUPOTHLIX PECYpPCoB
B1.B.[1B.05.02 TexHWUECKaRA MEXaHWKa B OXP3HE OKPYXAHOLLEN cpembl M PaLMOHANEHOM MCMOME3083HMKM MPHMPOOHLIX PeCypcoB
B3.B.01 33lUMTa BLIMYCKHON KBANWGMKALMOHHON PaboThl, BKMOYaA NOOrOTOBKY K 33LMTE M MPOUERypyY 3alMThI
©TA.B.03 TeopeTHHecKne OCHOBLI XMMUK
@TO.B.04 BBefeHWe B MaTeMaTHy

ONK-3 CNOCOBHOCTBLIO MCMONL30BaTh OCHOBHLIE ECTECTEEHHOHaY4YHbIE 3aKOoHbI ANA NOHWMaHMA OKPY#akoLWero MUpa 1 ABNEHWA npypoab! QMK
B1.6.07 DuanKa
B1.6.08 OBLWaA M HEOPraHUUECKaA XMMUA
B1.B.09 OpraHuueckan xMMua
B1.6.10 DUIMYECKIA XMMHUA
B1.B.11 KonnowgHan xuMua
Bl.B.12 AHANMTHYECKAA XMMUA W DMBMKO-XMMUUECKME METO/Ib! aHanW3a
B1.B.14 BE30MACHOCTE MM3HENSATENLHOCTH
B1.B.15 MPOLECCcHl M aNNapaTs! XMMUUECKOR TEXHOMOMMK
B1.B.09 Nabopatophbie paboTsl No GUEMUECKOA XWMUK NPOLECCOB C MCMONE30E3HWEM NMPUPOLHLIX PECYPCOB
BE1.B.10 NabopaTOPHLIA NPaKTUKYM NO NPOLECCaM M aNNapaTaM XMMUUECKOA TEXHOMOTMM
B1.B.13 OBLWaA 3KoNora
B1.B.14 OCHOBBI TOKCHKOMNONMK
B1.B.18 OCHOBEI MMKPODHONOMMK M BMOTEXHONOMK
B1.B.[1B.01.01 DUMKO-XUMHYECKHE OCHOBBI NPOLIECCOB C WCNONB30B3HNEM NPUPOIHLIX PeCcypooB
BE1.B.0B.01.02 XMMHYECKaA KMHETMKS OCHOBHBIX NPOUECCOB C MCNONL30BaHMEM NPMPOOHLX PeCypCoB
B1.B.0B.06.01 Buonorua
b1.B.[1B.06.02 3KOMOrMa
B1.B.0B.07.01 Hayku o 3emne
B1.B.0B.07.02 eosKonorMa
B1.B.0B.08.01 BuoxmuMma
B1.B.0B.08.02 BHONOrMuUecKans XMMua
B3.B.01 33lUMTa BLIMYCKHOA KBANMGDMKALMOHHON paboThl, BKNOYaA NOOFOTOBKY K 33LUMTE M MPOUEAYDY 3alMThI
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WMHpexc

Conepxaxme Tun

I
—‘ oTA.B.03

Teope'mueckhe OCHOBBI XWUMIKKA

| Bua OeATenbHOCTH: MPOM3BOOCTBEHHO-TEXHONOMMYErKan

CNocobHOCTL OCYIIECTBNATD TEXHONOTMYECKMIA NpoUecc B COOTBETCTEMM C PEMMAMEHTOM W MCNONL30BATL TEXHHYECKKME CPEACTEA ANA M3MEPEHMA OCHOBHbLIX

M1 NapaMeTPOB TEXHONOTMYECKOTO NPOLECCa, CBOWCTB ChIPbA W NPOAYKLWM K
B1.B.17 CHCTEMBI YNPABNEHUA XMMUKO-TEXHONOMMYECKUMKA MPOUSCCIMA
B1.B.07 OpraHUueckan XMMKUA W NpoBnems! oKPYKatoLWER cpefbl
51.B.08 NabopaTopHEIi NPaKTMKYM MO OPraHHUeckon XMMUKM
B1.B.09 NabopatopHble paboTsl Mo GU3MUECKOH XMMWW NPOLECCOB € WCMOMB30DBAHMEM NPUPOIHLIX PECYPCOB
b1.B.AB.01.01 DUMKO-XMMUUECKME OCHOBBI NPOLIECCOR € MCNONb30BAHWEM NPHMPOOHLIX PECypCoB
B1.B.OB.01.02 XMMUYECKIA KMHETUKS OCHOBHLIX NPOLECCOE C WONONE30B3aHMEM MPUPOOHLIX PecypCoB
62.B.02(M) MpOM3BOACTBEHHAA NPAKTUKA: NPAKTUKE MO NOMYUYeHNIO NPOMeCcOHANEHBIX YMEHMIA 1 ONbITa NPOheCCUOHANBHON AeATENEHOCTH
52.B.04(Ng) MpeaoMnIoMHan MPaKTHKE
B3.6.01 33WMTA BHIMYCKHON KBANMDMKALMOHHOM paboThl, BKMOUAA NOArOTOBKY K 33LUMTE M NPOLEYPY 3alMThl
MK-2 CNOCOBHOCTBID Y4aCTBOBdTh B COBEPLWIEHCTBOBaHHMW TEXHONOMMHYECKHX NPOUECCOB C I'IOBI.'ILI,HI?I JHEPro- KU pE‘('y‘pCOCﬁEpE‘)KEHMFI, MUHUMKH3aLMA BO3)1E‘F1CTBHH Ha MK
ORPYHHOWYHO CPELY
B1.BE.15 MpoUeccH ¥ aNNapaTel XMMUYECKONA TEXHOMOMMK
Bl.B.16 OBlWEA XMMHYECKaR TEXHONOMMA
B1.B.02 MpaBoBEeHUE B OXPAHE OKPYKAOWER Cpedkl M PALMOHANEHOM UCMIONE30BaHWM NPUPOSHLIX PECYpPCoB
BE1.B.O5 MaTepuanoeegeHMe M 33LUMTA OT KOPPO3WK ANA SHEPTO- W PeCyprocOeperarwmx NPOLECCOB XMMMUECKOR TEXHONOMM
E1.B.06 MaogenMpoBaHHe XMMHUKO-TEXHOMOMUYECKMK NPOLECCOB ANA OXPaHbl OKPYXKAKoWed cpedbl M PaLMOHaNLHOMD MCNONL30B3aHHA NPUPOIHLIX PeCypCoB
B1.B.11 MpoEKTMPOEAHME NPOLIECCOB M aNNapaToB XMMMUYECKOR TEXHOMOMHM
B1.B.13 OBlWan 3Konorka
b1.B.14 OCHOBLI TOKCHKONOMMA
B1.B.15 MPOMBILLNEHHAA IKONOTUA OCHOBHBIX XMMUUECKHX NPOM3BOACTE
Bl.B.16 TexHWKa 33LMTH OKPYKAHOWER Cpemsl
B1.B.18 OCHOBEI MMKPOBHONOTMK 1 BMOTEXHOMOMMK
B1.B.20 XMMUA OKPYXHLLEA cpeawl
b1.B.AB.05.01 TPUKN3AHAA MEXAHMKA B OXPaHe OKPYKAHOLWEN Cpeasl W PALMOHANEHOM WCTIONB30B2HMM NPHMPOOHEX PECYPCOB
b1.B.AB.05.02 TexHWUECKaA MEXIHWKA B OXPaHE OKDYXERWeH cpebl M PaLUMOHANBHOM MCMONB30B3aHMK NPUPOOHBIX PECYpros
b1.B.4B.06.01 Buonorua
b1.B.0B.06.02 3KOMNOrMa
B1.B.0B.10.01 OCHOBEI NPOSKTMPOBIHWA W IKONOTMYECKaA 3KCNEPTH3a
B1.B.0B.10.02 OueHKa BO3EHCTBMA HA OKPYHSIOLLYIO Cpeny
b1.B.AB.12.01 TeXHONOTMA MAHUMW33LMN AHTPOMNOMEHHOMD BO3AEACTBMA HA OKPYHAIOLWYH cpemy
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| MHoexc CogepxaHmne Tun
B1.B.0B.12.02 MeTofE! OUMCTKM CTOYHBIX BOJ M ra30B030yWHLIX BeIGpocoB
B2.B.01(Y) YuebHanA NPaKTHKA: NPaKTMKS NO NOMYYEHMIO NEPBMUHLIX NPOheCCMOHANEHLIX YMEHWA M HABLIKOB
B2.B.02(M) MpoM3B0ACTEEHHIA NPAKTHKA: NPAKTMKA NO NOMYUYEHWIO NPOMECCMOHANEHLIX YMEHWIA M ONBITA NPOMECCMOHANEHOA ASATENEHOCTH
B2.B.04(NA) MpenaunnoMHan NPaKTMKa
B3.6.01 33LUKTa BLIMYCKHOA KBANMPUKALMOHHOA PaboTe,BKMIOUAA NOArOTOBKY K 33LWMTE M NPOUEAYDY 3aLLUMTLI
K3 CnocoBHOCTBIO MCTIONB30BaTh COBPEMEHHbIE HHdJOpMaLl_HDHHbIe TEXHOMOrMM, NPOBOAWTE 06paboTKy WHGhOPMaLIMKM € MCNONb30BAHWEM NPUKNAAHBLIX MPOrpamMM W bas MK
[AaHHBIX ANA pacyeTa TEXHOMOTHYECKMX NapaMeTpos obopyAoBaHUA U MOHUTOPWHIa NPUPOAHLIX Cpen
B1.B.17 FKOHOMMKS W NPOTHOZUPOBAHWE NPOMBILLNERHOM NPUPOAoNONE30B3HHA
B1.B.19 3KOMOrMYECKIA MOHWTODMHT
51.B.0B.09.01 CoBpeMEHHEIE METOE! NOMCKA W 0DPatoTHM HayYUHO-TEXHWUECKOW MHDOPMaLIMK
b1.B.[1B.09.02 WHGOPMALMOHHBIE TEXHOMOTHMA B XMMMK
Bi.B.QIB.11.01 MeToAB! XMMWUECKOTO MOHUTOPMHIE OKPYXEIOLLER cpensl
b1.B.[1B.11.02 MeTofb! OLIEHKM KaUerTB3 OKPYMalowWen cpefsl
B2.B.02(M) MpoM3BOACTEEHHIA NPAKTHKA: NPAKTMKA NO NOMYUYEHWIO NPOMECCMOHANEHLIX YMEHWIA M ONBITA NPOMECCMOHANEHOA AeATENEHOCTH
B2.B.04(MNg) MpegaunnoMHan NpPaKTMKa
B3.6.01 33LMTa BEIMYCKHOR KBANMDWUKAUMOHHOA paboThl, BKNIOUas NOAroTOBKY K 33WMTE M NPOLEYPY 3alUMThI
MK-4 CNOCOBHOCTLIO MCNOMb30BATE HOPMATUBHBIE IOKYMEHTBI MO KAYECTBY, CTAHAAPTH3ALMM WU CepTUgMKALIMWY NPOAYKTOR W U3AEMI MK
B1.B.04 HauepTaTensHan reoMeTpus
B1.B.05 MaTepuanoBegeHUe M 3aLUMTa OT KOPPO3vM 4NA SHEPTO- M pecyprocbeperatolix NPOLECCOB XMMUUECKOR TEXHOMNOMM
B1.B.0E.10.01 OCHOBbI NPOSKTMPOBAHMA W JKONOTMYECKanA 3KCNepTM3a
B1.B.[B.10.02 OueHra B030eCTEWA Ha OKPYWHOWYIO Cpeay
52.B.04(MNa) MpeaaunnoMHan NpPaKTUKa
B3.5.01 33WKTa BEIMYCKHONA KBANMPUKALMOHHOA paboTe!,BKMIOUAA NOArOTOBKY K 33LWMTE W NPOLEAYPY 3alUMTh
MK-5 TOTOBHOCTEH) 0BOCHOBBIBAT KOHKPETHbBIE TEXHWYECKHE p%LIJEHHH np pa3pa60me TEXHONOMMYECKMX NPOLECCOB; BblﬁMpaTb TEXHHUYECKWE CPEACTEA U TEXHOMOMNK, MK
HanpaBNeHHbBIE Ha MMHUMK3aLWH aHTPONOMEHHOND BO3ASHCTEMA Ha OKDYMatoWyo cpeny
B1.B.05 MaTepuanoBegeHVE M 3aLUMTa OT KOPPO3vM 4R SHEPTO- M pecyprocbeperalolix NPOLECCOB XMMUUECKOH TEXHOMOMMH
B1.B.11 TpOeKTMPOBaHWE NPOLIECCOB M aNMapP3ToB XMMMUECKOH TEXHONOTA
B1.B.15 MpOMBILNEHHAA IKONOTMA OCHOBHLIX XMMUYECKWX NPOM3B0ACTE
B1.B.16 TexHHKa 3aLUMThI OKPYHIIOWEA Cpems!
B1.B.20 XMMUA OKPY#EHLWEN cpenyl
B1.B.0B.12.01 TexHONOTMM MAHUMW33LMK 3HTPOMDIEHHONO BO3EACTEMA Ha OKPYXAIWYH cpedy
b1.B.[1B.12.02 MeTofs! OUMCTKM CTOYHBIX BOA M ra30B03AYLUHLIX BEIDpOCOB
B2.B.01(Y) YuebHan NPaKTHKA: NPaKTHKa N0 NOMyYeHMHD NEPEMUHEIX NPOMECCMOHANEHEIX YMEHWA M HIBLIKOB
52.B.02(M) MpoM3BOACTBEHHEA NPAKTHKA: NMPAKTMKA NO NOMYUYEHWIO NPOECCMOHANEHLIX YMEHWIA M ONBITA NPOMECCMOHANBHOA ASATENEHOCTH
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MHaekc Cofgep#aHue Tun

52.B.04(MNg) MPEAIMINOMHAR NPAKTUKA
B3.B.01 33AWMTA BIMYCKHOM KBANMMKALMOHHON paboThl, BKNKOWAA NOATOTOBKY K 33LMTE W NPOLENYPY 3aLMThl

MK-6 CMOCOBHOCTBIO CNEAMTL 33 BLINOMHEHWEM NPABMN TEXHWKW BE30NACHOCTH, NMPOMIBOACTEEHHOM CaHWTAPMM, NOXAPHOW BE30MACHOCTH M HOPM OXPaHkl TPYa Ha nK

NpeanpUATHAX

51.B.08 NabopaTopHbIFA NPAKTHKYM MO OPraHWYECKOW XMMUKA
B2.B.02(M) MpoM3IBOACTBEHHIA NPaKTHKA: NPAKTUKE MO NOMYUYEHMIO NPOQECCMOHANEHED YMEHWIA M OMEITa NPOMECCUOHANEHOA AeATENEHOCTH
B2.B.04{MNg) MpeaaMnnoMHan NPaIKTHKa
B3.B.01 33AWMTA BIMYCKHOM KBANMMKALMOHHON paboThl, BKNKOWAA NOATOTOBKY K 33LMTE W NPOLENYPY 3aLMThl
@TA.B.02 TPa#OaHCKAA 3ALUMTA B YPE3BLIYAHHBD CUTYALMAX

MK-7 TOTOBHOCTBIO OCBaMBATL W SKCMIYATMPOBATE HOBOS obopyaoBaHMe, MPUMHAMATE Y4acTWe B HAMaKWBaHWH, TEXHWYECKMX OCMOTPaX, TEKYILMX PeMOHTaX, NpoBepKe nK

TEXHUHECKOrD COCTOAHMA 060PYI0BaHMA W NPOrPaMMHbIX CPEACTE

B1.B.12 INEKTPOTEXHNKS M NPOMBILNEHHIA 3NEKTPOHWKA
B2.B.02(M) MpoM3IBOACTBEHHIA NPaKTHKA: NPAKTUKE MO NOMYUYEHMIO NPOQECCMOHANEHED YMEHWIA M OMEITa NPOMECCUOHANEHOA AeATENEHOCTH
B2.B.04{MNg) MpeaaMnnoMHan NPaIKTHKa
B3.6.01 33lUMTA BLIMYCKHOR KBANMUKIUMOHHOA paboTL, BKMOYaA NOOrOTOBKY K 33LMTE W NPOUeayPY 3alUMTh

MK-8 CMOCOBHOCTBIO MCTIONE30BATE 3MEMEHTEI 3KOMOTC-3KOHOMUYECKOTO aHanM3a B CO3AaHWM 3HEpro- W pecypcocheperalolyyx TEXHOMOMMH MK
B1.B.01 OCHOBEI 3KOHOMMWKK M YNPABNEHUA NPOUIBOACTEOM
B1.B.17 FKOHOMHKS W MPOTHOSMPOBIHWE NPOMBILLNEHHOMD NPUPOAONONL30EAHUA
b1.B./1B.04.01 OCHOBEI MEHEIXMEHTA W MADKETHHIA
B1.B.[B.04.02 OCHOBEI TEXHWYECKOND PErYNMPOBaHMA W YNP3BNEHUA KaYeCTBOM
B2.B.04{MNg) MpeaaMnnoMHan NPaIKTHKa
B3.6.01 33lUMTA BLIMYCKHOR KBANMUKIUMOHHOA paboTL, BKMOYaA NOOrOTOBKY K 33LMTE W NPOUeayPY 3alUMTh

| Bua NEATENEHOCTME HAYYHO-MCCNEOBATENLCKAR

‘I’IK—13 TOTOBHOCTLIO M3YUATh HaYUHO-TEXHUUYECKYHD MHOPMaLMIO, aHaNW3MPOBATL OTEYECTBEHHRIA M 3apYOEXHSIM OMBIT M0 TEMATHKE MCCTIEA0BaHMA MK
B1.B.07 OpraHuueckan XMMHA 1 NpoBneMsl OKPYXaIOLWER cpege
51.B.08 NaBopaTopHEM NPAKTHKYM NO OPTaHWUECKo XMMUK
Bl.B.16 TexHWKE 33LUMTH OKPYHIIOLER Cpefb
51.B.20 XUMWA OKPYHEROWER cpenpl
B1.B./1B.10.01 OCHOBEI NPOSKTUPOBAHKA M IKONOMMUSCKaRA SKOMEpTH3a
B1.B.0B.10.02 OueHKa B03A=ACTBMA HA OKDYXAKOWY0 Cpegy
B2.B.01(Y) YuefHan NPaKTWKa: NPaKTUKR NO NOMYYEHMIO NEPEMUHBIX NPOMECCHOHANEHEI YMEHUMA M H3BLIKOB
B2.B.02(M) MpoM3IBOACTBEHHIA NPaKTHKA: NPAKTUKE MO NOMYUYEHMIO NPOQECCMOHANEHED YMEHWIA M OMEITa NPOMECCUOHANEHOA AeATENEHOCTH
B2.B.03(H) MpoM3IBOACTBEHHAA NPaKTHKA: HAYUHO-WCCNEJ0BaTENECKaA paboTa
52.B.04(MNg) MPEAIMINOMHAR NPAKTUKA
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| WHaekc CogepsaHwe Tun

B3.6.01 33LUMTA BHIMYCKHOW KBANWPMKALMOHHOA paboThl, BKMIOUAA NOOrOTOBKY K 33LMTE W NPOLEYPY 3alMThl
O®TA.B.01 lMepeEoq HayuHO-TEXHUUECKO NUTEpPaTYpLI
®TA.B.03 TeopeTHUYECKME OCHOBL! XMMUK

MK-14 CNOCOBHOCTBIO I'IDHNEHﬂ_Tb COBPEMEHHBIE METOOBI MCCNENOBAHWA TEXHONOMMHECKMX NPOUECCOE W NPUPOLHBIX CPed, MCNoNk30BdTh KOMMNBHOTEDPHbIE CPEOCTEG B HayYHO- MK

WCCNenoBaTENbCKOW paboTte

B1.B.06 MogennpoeaHWe XMMHKO-TEXHONOMMYECKMX NPOLECCOoB ANA OXPaHBl OKPYXatoWed cpedkl M PauUMoHaNsEHOMo MCNoNE30BaHUA NPUPOAHLIX DECYPCos
B1.B.09 NabopaTophble paboTel NO BUIMUECKDA XMMUW NPOLIECCOB € MCNONB30BAHWEM NPUPOHLIX PECYPCOB
BE1.B.17 FKOHOMMKE W MPOrHO3MPOEIHKWE NPOMBILLNEHHOMO NPUPOAONONE30BIHUA
B1.B.19 IKOMOrMYECKHA MOHUTOPMHT
B1.B.[B.01.01 DUMKO-XUMUYECKWE OCHOBLI NPOLECCOB C MCNONL30BAHWEM NPUPOOHLIX PeCypCoB
B1.B.[B.01.02 XMMHUYECKaA KMHETMKE OCHOBHLIX NPOLECCOB C MCTIONL30BaHMEM NMPHPOOHBIX PeCypoos
E1.B.0B.02.01 WMHCTPYMEHTAMNEHEIE METOAE! XMMUUECKOrD 3HANK33 B OXPaHe OKPYXatLWed cpedsl M PAUMOHANEHOM WCMOML30E3HWM NPUPOHLIX PECyDCoB
B1.B.JB.02.02 [onONHKTENEHBE [MEBL FHANMTHUSCKOA XMMUW B OXPaHe OKPYRKIIOWER Cpedbl M PALMOHANEHOM WCTIONB30E3HMKU MPHMPOOHBIX PECYPCoB
B1.B.0B.07.01 Hayku 0 3emne
B1.B.0B.07.02 [e0zKoNorMA
b1.B.0B.08.01 BuoxMMmUA
b1.B.0B.08.02 BMONOrMUECKas XMMHA
b1.B.0B.11.01 METO/E XMMMUECKOTO MOHWUTODWHIA OKPYHIoWEeR cpens
b1.B.0B.11.02 MeTO/b! OLIEHKW KAUECTBa OKpYXatoLWei cpeas
B2.B.03(H) MpoM3IBOOCTBEHHAA NMPAKTUKA: HAYUHO-UCCNE0BaTENLCKAA paboTa
B2.B.04({MNg) MpenaunnoMHan NPaKTHKa
B3.6.01 33LUMTA BHIMYCKHOW KBANWPMKALMOHHOA paboThl, BKMIOUAA NOOrOTOBKY K 33LMTE W NPOLEYPY 3alMThl

MK-15 CNoCcOBHOCTHIO NNaHUPOBATL 3KCNEPUMEHTANbHbIE MCCNEN0BAHNA, NOMy4aTh, 06pabaThiBaTh M aHaNM3WPOBaTh NOMYYEHHbIE Pe3ynbTaThl MnK
51.B.03 TeopUA BEPOATHOCTEN M MATEMATHUECKARA CTATMCTHKA B OXPaHE OKPYKIIOWEA Cpebl M PALMOHANBHOM MCMONB30BaHWK NPUPOOHBIX PECYPCOB
51.B.06 MopenpoBaHWe XMMUKO-TEXHONOMMUECKMX NPOLECCOR [NA OXPaHbl OKPYHAOWER CPefbl M PALMOHANEHOMO MCNONE30BAHUA NPUPOIHLIX DECYPCOB
B1.B.07 OpraHMueckan XMMUA W NpobneMsl OKpY*aloLei cpeqk
51.B.08 NabopaTopHEIA NPAKTUKYM MO OPTaHUUECKOR XMMUK
B1.B.09 Nabopatopkele paboTsl No GWU3MUECKOM XMMUW NPOLECCOB C MCMOME30EaHHWEM NPUPOIHLIX PECYpPCoB
BE1.B.10 NabopaTopHEIA NPAKTUKYM MO NPOLECCaM W aNnNapaTaM XMMWUECKOA TEXHOMOTHK
B1.B.11 poeKTMPOBaHWE NPOLUECCOE W ANM3APaTOE XMMUUYECKOR TEXHOMOMMM
E1.B.0B.02.01 WMHCTPYMEHTAMNEHEIE METOAE! XMMUUECKOrD 3HANK33 B OXPaHe OKPYXatLWed cpedsl M PAUMOHANEHOM WCMOML30E3HWM NPUPOHLIX PECyDCoB
E1.B.0B.02.02 [ononHUTENEHBE MMEBk SHANMTHYSCKOR XUMUW B 0XPaHE OKPYRKIIOWER Cpedbl M PALMOHANEHOM WCNONL30B3HUWK MPMPOOHLIX PECYPCoB
B1.B.0B.03.02 [IUCKPETHAA MATEMATHKS B OXPaHe OKPYHAIOWER cpefbl M PALMOHANBHOM WCMONE30B3HMM NPUPOIHLIX PECYpCoB
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| MHoeKc ConepsaHme Tun
B1.B.0B.12.01 TexHONorMM MMHWMM33LIMK AHTPONOMEHHOMD BO3AEACTEMA Ha OKPYXAILWYD cpeay
B1.B.0B.12.02 MeToab QUMCTKI CTOUHBLIX BOZ M Ma30B030YLWUHLX BRIDpOCOB
B2.B.03(H) MpOM3IBOOCTBEHHEA NPAKTHKA: HAYUHO-MCCNedoBaTensCkan paboTa
B2.B.04(Mg) MpeaaMnnoMHanA NPIKTUKE
B3.6.01 3alUMTa BLIMYCKHOW KEANMDHMKaLWOHHOA PaboTh!,BKMIOYAA NOOrOTORKY K 33LMTE W NPOLEIyDY 3allMTh
OTO.B.04 BB2geHre B MaTeMaTury
MK-16 CNoCcobHOCTEI0 MOENMPOBATL 3HEPrD- W pecyprochbeperatolMe NpoLeccsl B NPOMBILINEHHOCTH MK
51.B.06 MogenMpoBaHMe XMMUKO-TEXHONOMMUECKUX NPOLECCOB ANA OXPaHbl OKPYKAOWER Cpefbl M PALMOHANEHOMD MCNONE30BaHWA NPUPOIHLIX PECYPCOB
B1.B.[B.03.01 BLMMCNMTENEHAA MATEMATHKA [IN1A OXPaHb! OKPYHAKLER CPefbl U PALUMOHANEHOTO MCNONB30B3HWA MPHMPOOHLIX PECYpCos
52.B.03(H) MpOM3BOOCTBEHHAA NPAKTHKE: HAYUHO-MCCNenoBaTensckan pabota
52.B.04(MNg) MpesaMnnoMHanA NPIKTMKE
B3.6.01 3alUMTa BLIMYCKHOW KEANMDHMKaLWOHHOA PaboTh!,BKMIOYAA NOOrOTORKY K 33LMTE W NPOLEIyDY 3allMTh
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MHoexkc HaumeHoeaHHMe DOPMUPYEMBIE KOMMETEHLIMK
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OI-7; OK-8; OK-9; ONK-1; ONK-2; ONK-3; NK-1; NK-2; NK-3; NK-4; NK-5; NK-6; NK-7;
Bl Aucumnnisel (Mogynm) MK-8; MK-13; MK-14; MK-15; MK-16
615 P — OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OTIK-1; OMNK-2; ONK-3; MK-1; MK-2
E1.6.01 WHOCTPaHHLE A3LIK OK-5
E1.5.02 @unocodus OK-1; OK-4
B1.6.03 WcTopua OK-2; OK-6
E1.6.04 DUINYECKERA KyNETYPa M CopT OK-7; OK-8
E1.B.05 MaTemaTHka QnK-2
E1.5.06 WHdhopMaTika OnK-1
E1.5.07 DnanKa OnNK-2; ONK-3
51.6.08 OBLIEAA M HEOPTAHWYErKasA XMMIA OnNK-2; ONK-3
51.5.09 OpraHN4eckan XMMHA OK-6; OK-7; OMK-2; ONK-3
E1.5.10 DUINUECKIA XMMUA OnNK-2; ONK-3
Bl1.B.11 KonnougHas XMMHa ONnK-2; OnK-3
ELE1D AHANMUTHYSCKER XHMUA 1 GU3MKo-XMMIdeckne MeTogel | ONK-2; ONK-3
o 3Hannaa
B1.5.13 WHxeHepHas rpadmka QK-7; ONK-2
E1.5.14 E230MarHOCTL MU3HENSATENLHOTU OK-3; OK-6; OK-7; OK-9; OMNK-3
B1.6.15 MPOLECCH! M ANNAPATE! XMMUUYECKDI TEXHOMOTMM OIK-2; OrK-3; NK-2
E1.E.16 OBWanA XMMHYECKaA TEXHONOMMA OMNK-2; MK-2
E1.6.17 CHCTEME! YTIPAENEHWSA XMMMKD-TEXHOMOTMUSCKMMI ONK-2; TIK-1
T NpoUeccaMm
OK-3; OK-4; OK-7; OK-8; ONK-1; ONK-2; ONK-3; NK-1; NK-2; NK-3; NMK-4; NK-3; NMK-6; NK-7; NMK-8; NK-13; NK-14; NMK-13; NK-16
bl.B BapMaTtHBHaA 4acTb
E1.B.01 OCHOBLI IKOHOMUKA W YTIPIBNEHNS NPOMSBOACTEOM OK-3; NK-8
E1.B.02 MNpaEoBEEgeHHE B DXPaHe OKPYMEHoLWeH cpagsl W OK-4; NK-2
o PALMOHANEHOM MCTIONB30BAHUN NPUPOAHLI PECYPCOs
Teopus BEPOATHOCTEN WM MaTeMaTuueckas cratheria B | ONMK-2; MK-15
E1.B.03 OXpaHe OKPYMAIOWEN Cpeabl M PaLMOHANEHOM
MCMIONB30EaHMN MPUPOAHSDE PECYPCos
51.B.04 HauepratensHan reoMeTpus OK-7; OMNK-2; MK-4
MaTepUanosegeHre M 23WMTa OT Kopposuk ans sHepro- | ONMK-2; TK-2; NK-4; NK-5
B1.B.05 W pecypocOeperatolUmMx MpoLUeccos XMMUUECKoM
TEXHONOTHM
MogenuposaHve XMMUKo-TexHonormdeckux npoueccos | MK-2; MK-14; NK-15; NMK-16
B1.B.06 ONA OXPaHbl OKPYXaIWER Cpegbl M PALMOHANEHOTD
MCMONB30EaHUA NPUPOAHLIX PECYpPCoB
51.B.07 OpraHuyeckan XMMUA W Npobnemsl okpyxaiowedt cpegel | MK-1; MK-13; NK-15
E1.B.08 NabopaTopHbIA NPAKTMKYM N0 OPraHUeckKol XMMUW MK-1; MK-6; MK-13; MK-15
E1.E.00 NatopaTopHble paBoTkl N0 DUMUECKOR XMMUK ONK-3; MK-1; MK-14; MK-15
- MPOLECcos € MCToNL30B3HHEM NPUPOSHLIX PEcyproB
E1.B.10 NaBopaTopHLIA NPaKTMKYM Mo NpoueccaM v annapatam | ONK-2; OMK-3; NMK-15

XMMWUSCKON TEXHONOMN
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MHpexc HanmeHoBaHne DOPMUADYEMBIE KOMMETEHLMK
ELEB11 MpoeKTMPOBaHKe NPOLECCOB W annapaTos xumuueckon | [TK-2; TIK-5; MIK-15
- TEXHOMOTMH
B1.B.12 INEKTPOTEXHMKE WM NPOMBILNEHHAA SNSKTPOHMKA OnNK-1; ONK-2; NK-7
B1.B.13 OBLUEA 3KONoMMA OIK-3; NKk-2
B1.B.14 OCHOBLI TOKCMKONOTUM OIK-3; NKk-2
E1.8.15 MNPOMBILINEHHER 3KOMOMMA OCHOBHBIX XMMHUECKHX MK-2; NK-5
o NpOM3BCACTE
E1.B.16 TexHUKA 33LUMTH OKPYHIOWEA Cpenbl MK-2; MK-5; MK-13
ELB.17 IKOHOMMKE W MPOrHOZMPOBAHKE NPOMBILLNEHHOTD MK-3; NK-8; NK-14
o NpMpogoNonE30EaHUA
51.B.18 OCHOBEI MUKPOSHONOrMW M BHOTEXHOMOMMIN OIK-3; NKk-2
B1.B.19 IKONOTMYECKWA MOHUTODMHT MK-3; NK-14
E1.B.20 XMMUA OKPYHIIOWEN cpeabl MK-2; NMK-5; MK-13
£1.8.91 INEKTMBHLIE JUCLMNIWHEL N0 dusuueckoi kynstype n | OK-7; OK-8
o CTIopTY
51.B.0B.01 Oncunnnunesl no esibopy B1.8.4B.1 OK-3; NK-1; NK-14
51.8.78.01.01 DUINKO-XMMHYECKME OCHOBLI MPOLECCOB C ONK-3; NK-1; MK-14
T WCMONB30BAHMEM NMPUPOOHLIX PECYPCoE
51.8./JB.01.02 XMMUUECKAA KMHETUKE OCHOBHBIX NPOLECCOB C ONK-3; NMK-1; NK-14
e WCMONB30B3AHWEM MPHMPOAHLIX PECypooe
|E].B.,EI,B.02 Jucumnnunsl no esiSopy 61.8./8.2 MK-14; MK-15
VHCTPYMEHTANBHLIE METOIL! XMMAUECKOTD aHANKM33 B MK-14; MK-15
E1.B.0E.02.01 OXpaHe OKPY¥RIoWeA cpedkl W PaLMoHaNEHOM
MCTIONB30BAHMA NPUPOHBIX PECYPCOs
JONoNHUTENEHEIE TMaBEl 3HANMMTHUECKON XMMUY B MK-14; MK-15
E1.B.0E.02.02 OXpaHe OKPY¥RIoWeA cpedkl W PaLMoHaNEHOM
MCTIONB30BAHMA NPUPOHBIX PECYPCOs
51.B.0B.03 Incunnnunel no esibopy 61.8.0B.3 OINK-1; OMNK-2; NK-16
BLIUMCNIMTENEHAA MATEMATHKA ANA OXPaHEl OMK-1; OMK-2; MK-16
B1.B.0B.03.01 OKPYMALWEA Cpeabl M PAUMOHANEHONO MCMONE30BaHWA
MPMPOOHLIX PECYproB
51.8./1B.03.02 JMCKpETHAS MATeMaTUKE B oXpaHe okpyxarowei cpegel | OMK-2; TIK-15
e M PALMOHANBEHOM MCNOMB30BAHWK MPUPOAHBIX PECYProB
|E].B.,EI,B.O4 AncuunnuHel no exbopy 61.8.0B.4 OK-3; NK-8
51.B.[B.04.01 OCHOBbI MEHEPHMEHTA M MADKETUHIE OK-3; NK-8
51.B./]B.04.02 OCHOBEI TEXHWUECKOTD PerynMpoeaHuA v ynpaenesus | OK-3; NK-8
KauecTBoM
|E].B.,EI,B.05 Iucumnnuesl no esifopy 61.8./1B.5 OMNK-2; NK-2
51.8.1B.05.01 MpUKNagHan MEXaHWKa B OXpaHe OKPYHAoWed cpegel 1 | OMK-2; NK-2
e PALMOHANEHOM MCMONB30BAHMW NPUPOIHLX PeCypros
51.8.718.05.02 TexHUJECKaR MeXaHMKa B OXpaHe oxkpyxalowei cpeaer | OMK-2; TK-2
e M PALMOHANBEHOM MCNOMB30BAHWK MPUPOAHBIX PECYProB
|51.B-.,D,B.06 AncuMnnudel no esifopy 61.B.1B.6 OrK-3; NK-2
|61.8.0B.06.01  |Buonorus ONK-3; MK-2
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| WMHoexc HanmMeHoBaHWE COPMADYEMBIE KOMMETEHLMK
|B].B.,D,B.Dﬁ.02 IKONOMA ONK-3; NK-2
|51.B-..EI,B.O? OMCLMnnMHE No ewibopy B1.B.0B.7 ONK-3; NK-14
B1.B.JB.07.01 Hayiu o 3emne ONK-3; NMK-14
B1.B.OB.07.02 MeosKonorng ONK-3; NK-14
|51.B-.,EI,B.08 OMcuMnniMHEl No ewibopy B1.B.0B.8 ONK-3; NK-14
B1.B.[B.08.01 BHOXMMKA ONK-3; NK-14
E1.B.JB.08.02 BMONOrMHECKan XMMIUa OnK-3; NK-14
|51.B-.,EI,B.09 OucumnniHel no esiBopy 61.8.0B.9 ONK-1; NK-3
- OnNK-1; NK-3
51.8.718.09.01 CoBpemeHHsie METOfbI TIOMCKa 1 06paboTkK HayuHD
TEXHUUECKOH MHOPMaLIMK
B1.B.[B.09.02 WHGDOPMALMOHHEIE TEXHOMNOTMM B XHMMK ONMK-1; NK-3
|El.B.,EI,B.10 [ucumnnuHel no esibopy 61.8.4B.10 MK-2; NK-4; NK-13
B1.B.0B.10.01 OCHOBLI MPOSKTMPOBaHNA M 3KONOTMYECKan skcnepTuaa | NK-2; MK-4; NK-13
E1.B.0B.10.02 OueHKa BO3ReACTEMA Ha DKPYMAIOWYIo cpeay MK-2; NK-4; NK-13
|51.B.,EI,B.11 OucumnnmHel no ewibopy 51.8.0B.11 MK-3; MK-14
B1.B.JB.11.01 MeTOogb XMMUUSCKOro MOHWTODMHIA OKpyKalowed cpeq | MTK-3; MK-14
E1.B.0E.11.02 MeToab! OLEHKH Ka4eCTEa OKPYHaIOWWEA cpedbl MK-3; MK-14
|El.B.,D,B.12 OucumnniHe no esifopy 61.8.0B.12 MK-2; MK-3; MK-15
E1.8./1B.12.01 TexHONOMMH MUHHMU3ALIMH BHTPONOreHHOro MK-2; MK-3; MK-15
BO3ASHCTBMA Ha OKDYXAKLIYIO Cpeqy
MKE-2; MK-5; NK-15
B1.8.1B.12.02 METOb! OUWCTKM CTOYHBIX BOJ W Fa30B030YLIHbIX
BhibpocoB
|52 MpaKTHKM ME-1; NMK-2; NMK-3; NMK-4; NK-5; NK-6; NK-7; NMK-8; NK-13; MNMK-14; MK-15; NMK-16
|E.2,E. BapuaTuEHan YacTs MK-1; MKE-2; NK-3; NK-4; NK-5; NK-6; NK-7; NK-8; NK-13; NK-14; NK-15; NK-16
YueBHan NPaKTUKa: NPakTUKa Mo NoNMyuYeH o MK-2; MK-5; MK-13
B2.B.01(Y) X
MEPBHYHLIX NPOPECCMOHANBEHBIX YMEHWIA M HABLIKOB
POMIE0LCTBEHHAA NPAKTHKA: NPaKTHKa no nomyueHmeo | [K-17 MK-2; NK-3; NK-5; NK-6; NK-7; MK-13
B2.B.02(M) NpoecCMOHANEHBIX YMEHWA W ONBIT3
npodeccMoHANBHO QeRTENBHOCTH
MpOoV3BOACTEEHHAR NPAKTUKA: Hay4HO- MK-13; MK-14; NK-15; NK-16
52.B.03(H)
wccnefosaTensckan pabota
B2.B.04{MNa) MpeamMnnoMHas NpakTMKa MK-1; MKE-2; NK-3; NK-4; NK-5; NK-6; NK-7; NK-8; NK-13; NK-14; NK-15; NK-16
OK-1; OK-2; OK-3; OK-4; OK-3; OK-6; OK-7; OK-8; OK-9; OMNK-1; OMNK-2; ONK-3; NK-1; NK-2; MNMK-3; NK-4; NK-3; NK-6; MNMK-7;
B3 [oCyA3pCTBEHHAA UTOMOB3A ATTECTALMA MK-8; MK-13; MK-14; NK-15; MK-16
. OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; OMNK-2; ONK-3; NK-1; NK-2; NMK-3; NK-4; NK-3; NK-6; MK-7;
B3.6 5330837 WaCTE MK-8; MK-13; NK-14; MK-15; MK-16
3aLUMTE BLINYCKHOW KBANWDMKALWOHHOA OK-1; OK-2; OK-3; OK-4; OK-3; OK-56; OK-7; OK-8; OK-9; ONK-1; ONK-2; ONK-3; NK-1; NK-2; NMK-3; NK-4; NK-3; NK-6; NK-7;
B3.5.01 paBoThl, BKMIOU3A MOGrOTOBKY K 3alwmTe W npousgypy | [K-B; MK-13; MK-14; MK-15; NK-16
3alMTEI
|¢Tﬂ P—— OK_5; OK-0; OMNK-2; ONK-3; NK-6; NK-13; NK-15
|¢.Tﬂ,g R — OK-5; OK-9; OMK-2; ONK-3; NK-6; NK-13; MK-15
|mT,EI,.B.01 Mepesof HAYUHO-TEXHUUECKDNH NUTEpaTypLl OK-5; NK-12
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MHaexc HaumeHoBaHue DOpPMAPYEMBIE KOMMETEHLMK
GTA.B.02 TPaMgaHCKan 3aLWMTa B YPEIBLINAMHBIX CHTYALMAX OK-9; MK-6
@TA.B.03 TeOpEeTHHECKHE OCHOBE! XHMUM OIMK-2; ONK-3; MK-13
©TO.B.04 BeeleHUe B MaTeMaTHKy OnNK-2; MNMK-15
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Wroro Kypc 1 Kypc 2 Kypc 3 Kypc 4
bas.% | Bap.% AB(or > Beero |Cem 1 [Cem2 || Beero [Cem3 | Cem4 || Beero |Cem 5 [Cemé | Beero |Cem7 |Cens
Bap.)% | Mum. |Mam:. | daKT
Wroro (c darynsTatusamm) | | [ 296 [ 252 | 299 [ 6s | 36 | 29 [[ 64 | 32 [ 32 [ e0 [ 29 [ 31 [ e0 [ 30 | 30 |
Wroro no ON (Bes daxynsTaTisos) | | | 237 [ 243 | 240 |l 60 | 31 [ 28 [ 60 | 30 | 30 || 60 | 29 | 31 || 60 | 30 | 30 |
Lucianmasel (Mogymm) 49% 51% | 35.4% | 216 216 216 60 31 29 57 30 27 57 29 28 42 30 12
BasoBan YacTs 96 108 106 53 24 29 21 12 9 16 5 11 16 7 9
BapuaTHBHARA 4acTe 108 120 110 7 7 360 18 18 41 24 17 26 23 3
MpaKTrKIA 0% 100% 0% 15 18 18 3 3 3 3 12 12
BapuaTHBHAA YacTb 15 18 18 3 3 3 3 12 12
loCyaapcTBEHHAR MTOMDEAA 3TTECTaUMA 6 9 6 6 ]
BasoBan YacTs 6 9 6 6 6
DaKynsTaTHBbI 9 9 9 5 5 4
BapuaTHEHan YacTs 9 9 9 5 5 - 2 2
- - I | NERLMAOHHBIX 39.28%
POLIEHT ... 3BHATIA OT AYAUTOPHLIX B MHTEPaKTHEHOM dopme 31.1%
Or, dakynsTaTvesl (B neproa TA) 59.3 - 71.2 57 - 62.7 59 - 58.5 | 54.9 - 54,7 | 54.1
on NeTaTHBE! (B NEPWOA 3K, CRCCMiA 4.2 - 128 | 47.5 - 57 35.8 - 42.8 | 35.7 - 57 35.6
YuefHaa Harpyska (akaa.uac/ven) : bakynbTaTHSR (6 nepHon )
KowT. pab. (O - snexT, Kypas no ¢ums.K.) 23.1 - 246 | 20.9 - 22,5 | 20.8 - 26.3 | 23.9 - 216 | 25.1
KoHT. pab. (anexT. Kypcsl no dms.K.) 2.6 - 1.9 3.9 - 3.9 3.9 - 3.9 1.9 -
SK3AMEHbI (5ks) 7 3 4 7 4 6 3 3 6 4 2
SAMYETHI (33} 4 3 1 4 1 ) 3 2 1 1
DbasaTensHee GopHsl KoHTpONA SAYETHIC OLLEHKOI:'I (3a0) 4 2 2 4 2 5 2 3 3 1 2
KYPCOBBIE MPOEKTDI (KIT) 1 1
KYPCOBLIE PAEOTHI (KP) 1 1
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MWHWCTEPCTBO HAYKH U BbICILUETO OEPA3OBAHMS POCCHICKON OEAEPALIUM

@rBOY BO "Poccuitcknii Xmmuko-TexHonornueckuin ynmsepcutet umenn [1.W. Mengeneesa”

Iran 0006pen Vuensin cosemon 6y3a - e H.o. pexmopa 5 i ¢
Hpomoxoa Az | om 31082018 PAEOLIMM yLIEBHbIM nﬂAH w A ‘ '_v/ —

no nporpaMmMe Oakanaspuarta

18.03.02 |

18.03.02 SHEPIO- U PECYPCOCBEPETAIOLIME MPOLIECCH| B XMMUYECKOW
TEXHONOMW. HEOTEXUMWW N BUOTEXHOIIOMUK

Kagedpa: MpomsllUNEHHON KONOTKMK
Qzkynemem:. OTAENESHUE 04YHO-3304HOMO M 3304HOTC COyuerus

Keanuguxayus: 6axanasp o0 Havana nod2omosKu (N0 yweGHOoMy nnaxy) 2018
lpozpamma nodzomoexu: axademuveckull bakanaepuam Yuebrbil 200 2018-2018
Qopma oByveHus: 3actHas Obpazosamenstsill cmanéapm  Ne 227 or 12.03.2015
Cpox nomyyerus obpasosanus: 42 11m
OcHosHol Budsr GeamensHocmu COITACOBAHO
g HIYUHO- WIS A08aTENLINERA
NpOX330ACTBSHIHO-TEXHINIOMVIYECKAR NpopexTop no ¥P

NMpopekTop no YMP

HavansHuk YY

Pyrosoautens O3u30

3asenyroumit Kadeapon
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E1.B.[B.03 JncumMnniHel no esibopy 51.8.0B.3 OMNK-1; ONK-2; NK-16
BuIUMCTTATENRHEA MATEMATWKA [INA OXPaHs! ONK-1; ONK-2; MK-16
E1.B.0B.03.01 OKPYMAKOLWEA Cpeabl M PAUWMOHANLHOMD MCMONB30BaHUA
NPHPOGHLIX PecypCos
51.8.718.03.02 JMCKDETHAR MaTEMATUKE B OXpPaHe OKpywaioweid cpegel | OMK-2; MK-15
e W PALMOHANEHOM MCMONB3I0BaHWK MPUPOOHLIX PECYPrOB
|51.B.,ELB.O4 [Jucumnniisl no esibopy 61.8.71B.4 OK-3; NK-B
51.B.0B.04.01 OCHOBbI MEHEPKMEHTA M MADKETHHIa OK-3; NK-&
51.B./]8.04.02 OCHOBL! TEXHWUECKOTO PEryNMPOBaHUA W ynpasnenus | OK-3; MK-8
KAYECTBOM
|51.B.,ELB.05 JMcumMnnmHe! no esibopy 51.B.71B.5 ONK-2; MNK-2
E1.B.18.05.01 MpUKNaAHAA MEXaHWKA B OXPaHe OKPYMHaoWed cpeasl v | ONK-2; MK-2
e PaLMOHANEHOM MCMOML30EaHWN NPUPOOHLIX PECypros
ELBJB.05.02 | EXHAUSCKER MEXAHIG B OXpake oKpyxaioweit cpeger | ONMK-2; NIK-2
e W PALMOHANEHOM MCMONB3I0BAHWH MPUPOOHLIX PECYPrOB
|51.B.,ELB.06 [Jucumnniisl no esibopy 61.B.11B.6 OMNK-3; MK-2
|[B1.6.0B.06.01  |Buonorus OMK-3; k-2
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PACMPEOENEHWME KOMMNETEHLMI

YyeOHbIn Nnad Dakanaepuata 'z180302-00-18-12345-341684 OOCKPUINP.plx', kog Hanpasenenws 18.03.02, rog Havana nogrotoskk 2018

| HMHgexc HanmeHoeaHWe DopMUpYEMble KOMNETEHLMH
|61.B.0B.06.02  [3xonorua OMK-3; MK-2
|I51.B.,EI,B.U? OucuMnnvHel no ewbopy 51.8.0B.7 ONK-3; NK-14
B1.B.0B.07.01 Hayku © 3emne OMK-3; NK-14
E1.B.AB.07.02 [e03Konorva ONK-3; NK-14
|El.E.,EI,B.US [ucumnnuHel no esibopy 51.8.0B.8 ONK-3; NK-14
E1.B.0B.08.01 BHOXMMMA OMK-3; NK-14
E1.B.0B.08.02 BHOnorMYeckan XuMua OMK-3; NK-14
|51.B.,EI,B.09 [McUMnIvHL! No BbiGopy 51.B./B.9 OnMK-1; NK-3
- OMNK-1; NK-3
£1.8./1B.09.01 CoBpeMeHHble METOZLI NOHCKa M 0BPABOTKM HayuHo
TEXHHUECKOH MHGOPMALIMK
B1.B.[1B.09.02 WHOOPMALIMOHHLIE TEXHOMOTHMW B XHUMIK OINK-1; MK-3
|51.B.,EI,B.1[] OMCUMnIMHL! Mo BbiBopy 51.B.B.10 MK-2; TK-4; MK-13
B1.B.0B.10.01 OCHOBLI NPOSKTUPOBAHKA M 3KONOrMUErkan skenepTuaa | NK-2Z; MK-4; NK-13
B1.B.[B.10.02 OUEHKA BO3OSHCTENA H3 OKPYMIOLULYIO cpety MK-2; NMK-4; MK-13
|51.B.,EI,B.11 [McUMnvHL! no BbiBopy 51.B.JB.11 MK-3; NK-14
B1.B.AB.11.01 MeTOb! XMMUUSCKOrD MOHWTOPMHIA OKpyKamweil cper | MK-3; NK-14
B1.B.0B.11.02 MeTogbl OLEHKW KaUeCTEa OKPYMIIOWEH cpensl MK-3; NK-14
|I51.B.,EI,B.12 [ucuunnuHel no exibopy 651.8.0B.12 MK-2; NK-5; MK-15
51.8./1B.12.01 TexHONOrMM MAHIMMUIALIM BHTPOMOrEHHOMD MK-2; MK-3; MK-13
BO3ACSACTENA Ha OKPYXAIOWYIO cpeqy
MK-2; NK-3; NK-15
E1.8./1B.12.02 METOgb! OUWCTKM CTOUHBIX BOS M Ta30BO3YLUHbIX
BhibpocoB
|52 TpaKTHKK MK-5; NMK-6; NK-4; NK-2; NK-3; NK-1; NK-7; NK-8; NMK-16; NK-15; NK-13; NK-14
|E.2,E'. BapWaTMBHaA YacTb MK-53; NK-6; NMK-4; NK-2; NK-3; NMK-1; NK-7; NMK-8; MK-16; NK-15; NMK-13; NK-14
YueBHan NpaKTMKa: NPakTVKa Mo MoMyLYeHuo MK-2; MK-5; MK-13
E2.B.01(Y) *
MEPBUYHBIX NPOPECCHOHANEHLEX YMEHWIA 1 HABLIKOE
MpOV3BOACTEEHHARA NPAKTUKA: NpakTHka no nomyuemo | MK-5; NMK-3; TIK-2; NK-6; MK-1; NK-7; NK-13
B2.B.02(I) NpodECCMOHANEHLIX YMEHWA W ONbITa
NpodECCMOHANEHOH JeATENBHOCTH
MpOW3BOACTEEHHANA NPAKTUKA: HAYUHO- MK-14; MK-13; MK-16; MK-13
E2.B.03(H)
wccnegosatensckan pafora
52.B.04(Mg) MpegaMnnoMHan NMpakTUKka MK-5; NK-6; NK-4; NK-2; NK-3; NK-1; NK-7; NK-8; NMK-16; NK-15; NK-13; NK-14
OK-9; OK-8; OK-7; ONK-3; ONK-2; OMNK-1; OK-3; OK-2; OK-1; OK-6; OK-5; OK-4; NMK-6; MNK-5; NMK-8; NK-7; NK-2; NK-1; NK-4;
B3 loCcyaapcTBEHHaA MTOTDBAA aTTECTaLUNA MK-3; NK-15; NK-16; MK-13; MK-14
' OK-0; OK-8; OK-7; OTK-3; ONK-2; ONK-1; OK-3; OK-2; OK-1; OK-6; OK-5; OK-4; NK-6; NK-5; K-8; MTK-7; NK-2; NK-1; NK-4;
836 Basosan wacTe MK-3; TK-15; MK-16; MK-13; 1IK-14
33UMTa BLITYCKHOI KBANMPUKALIMOHHON OK-9; OK-B; OK-7; OTIK-3; OTK-2; ONK-1; OK-3; OK-2; OK-1; OK-6; OK-5; OK-4; TK-6; NK-5; NK-B; MK-7; NK-2; MK-1; MK-4;
B3.5.01 paBoTbl, BKMIOUaA NOATOTOBKY K 3aluMTe W npouegypy | MK-3; NK-15; NK-16; MK-13; MK-14
JALUTE
[oTn P —— OK-5; DK-9; ONK-3; OMNK-2; NK-6; MK-15; NK-13
[oTne BapWaTHBHas UaCTH OK-5; OK-0; OMK-3; ONK-2; NK-6; NK-15; NK-13
|¢T,£I,.B.01 TMepesoq HAYUHO-TEXHWUECKOH NMTEPaTYPLI OK-5; NK-13
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PACTPELENEHWE KOMMNETEHLMIA

YueBHbIi NnaH GakanaBpMaTa 'z180302-00-18-12345-341684 QOCHPUIP plx', koA Hanpaenenua 18.03.02, rog Hayana noaroToeku 2018

MHpexc HammerosaHue DOPMUPYEMBIE KOMMETEHLMH
OT/1B.02 TPaXI2HCKAA 33LMTA B UPEIBLIYANHBD CUTYALIMAX OK-9; MK-6
OTA.B.03 TeopeTUUECKHE OCHOBE! XMMUKU ONK-2; ONK-3; MK-13
©T/.B.04 BEE[EHWE B MATEMATUKY ONK-2; NK-15
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CBOOHLIE JAHHBIE YueGuwii nnas GaxanaspuaTa z180302-00-18-12345-341684_0O0CuPUNPplx, xoa nanpasnexsus 18.03.02, rog Hauana nogroTosku 2018

WToro Kypc 1 Kypc 2 Kypc 3 Kypc 4 Kypc 5
3.8
Baz.% | Bap.% AB(or Beero [Cem 1l |Cem 2 || Boero (Cem3 | Cend || Boero | Cem 5 | Cem € || Boero | Cem 7 (Cem B || Boero | Cem 9 (Cem A
Bap.)% | Mun. |Marcc. | waKT
Wroro (c daxynsraTueamm) | | [ 296 [ 252 | 24 0 | 30 [ 20 | so |2 ]| 23 || s 3 [ 2 || s2 |2 [27 3]s | 23|
Wroro no O (Bez dakyneTaTHeos) | | | 237 | 243 | 240 45 | 25 | 20 || 4 | 25 | 2 || ss | 30 | 2 | s2 [ 2 [ 27 | 3 [ 15 [ 23 |
Ouciyannmes (wogynm) 49% 51% | 35.4% | 216 216 216 45 25 20 45 25 21 56 30 26 43 25 24 20 12 8
Eazosan 4acTe 9% 108 106 41 21 20 24 19 5 24 10 14 17 12 5
BapHaTMEHER 4aCTe 108 120 110 4 4 22 [ 16 32 20 12 32 13 19 20 12 ]
MNpakTiicn 0% 100% 0% 15 18 13 3 3 3 3 12 3 9
EapHaTMEHER Y8CTh 15 18 18 3 3 3 3 12 3 9
MoCyQapCTBEHHEA MTOMOEaA aT TECTaUnA ] El (3 6 &
Eazosas 4acTe ] 9 & 6 ]
DICYNETITHER 9 9 9 5 5 4 2 2
BapuaTMEHSR “8CTh 9 9 9 1 L1 4 2 2
n - NEKUWOHHLIX 38.52%
POUEHT ... 38HATHA OT @YAMTOPHBIX P ere——  w— L

YueOHan HarpyziKa {alran.qac,men} Of, dakynsTaTuee 44.5 - &4.8 377 - 46.7 47 = 523 52.2 - 436 43.2 - 6.2 275
KowrtakrHaa pafora (akan.«ac/roa) OM - 3nekT. KypcH No dus. kK. 77 - 153.4 - 165.4 - 189.6 - 1756 - 107.6
AyauTopsar Harpyzka (akaa.sac/roa) O - 3nekT. Kypcs No duz.K. 75.3 - 150 - 162 - 185 - i72 - 106

SKSAMEHEI (3wz) 5 3 2 s 3 8 4 4 s 2 3 3 2 1

3IAMETH (32) 5 2 3 s 1 5 3 2 2 2 2 i 1
ObazarensHLe GopME KOHTPONA 3AYETH C OLEHKOM (320) 2 i 2 3 1 2 [3 2 4 2 1 i

IYPCOBLIE NPOEKTH (KM) 1 i

KYPCOBHIE PAEOTH (KP) 1 1
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CNACOK KATREOQFP Yuelsws nnad Garanaspuara 'z180302-00-18-12345-341684_ OOCuPWNP _ple', oo Hanpaenenswa 18.03.02, rog Ha

Howmep

AbGpeanaTypa

Hazeanme kabegpsl

d :'FI'.:IHH"-EE{I:II:l HHMHA

DHIHEA

DHIMHECHOA KHMHAH

1
2
3
4

Cuei M HEoPraHM-SCEDH XHMHK

BHanMTH-ECKOH DM

Eionun om0 s i

KEaHTOE0H KM

Boaciei MaTeMaTHIN

HHIFF.:IHHHI ASIDE

CSed XHEHHECHoR TEXHON0MMH

np':lIJEI:I:I:IB H annapamos KAMMHECHKIN TEXH00MS

12 SNSKTPOTEXHMEM M SEKTROHMEM

13 MexaHuim

14 CTaHAAPTHZAUMM M MHMEHEDHO-KOMINESOTE0H0N Mpadii

ig MesOpaHHOR TEXHONDME

16 HCTopHM 1 NOAMTOAGMTEN

17 Dunocoden

19 Pyockoro Assmsa

0 DHINHETHOND BOCMHTAHNA

71 OLEH TEXHOMOMN CAMKaTOR

22 KHMUHECHOH TEXHOMNOMNE CTESNE M CHTA0s

23 KHMUHECHOH TEXHOMNOMNS KEDAMHI M OrHEYTIopoe

24 KHMUHECHOH TEXHOMNOMS KOMIOSUWOHHEE W SRy MaTEPHANcE
75 KHMHMN ESICOKMX SHEDIHMH W Pampo=s0n0ons

26 Texsonori peosHy NSMEHToE M HEHOMATEDHMANDS Ha WX DCHoES
27 Tex#oNorin M3OTONoE W BXGOE0AH0N IHSPrETHEM

8 HaHoMaTepHanse M HEHOTSXHOMOTHM

79 Texsonorii HEDDraHHHECKHE BEWSTTE H ST ROCHMETSECHNE NDOHIENGITE
20 YHMUKM W TEXHONOME KPACTAnnD:

1 KHMUM 1 TEXHONOMH Opras<eckong CHHTE3a

3z TexHaNorMM XMMHKO-PapMalSsTHHECKHME M KOCMSTH-SSCH CPERCTE
33 KHMUHECHOH TEXHONOMNE YTRSPOAHEN MaTepHARTE

4 KHMUM 1 TEXHONOM GHOMESMUMHOKND NpenapaTos

35 TexsoNorMi DCHOEHOMD SEraHNHSEoNT M HeDTEXMMIHSCKDNT CHHTE3A
36 Tex#onorMi TOHKOMD SOraHR4ScKors CHHTE3a W XMMHN KpacHTanss
37 SWCMEPTHIE & SOTMH- W HAPHOKOHTRONS

38 KHMUHECHOH TEXHOMNOMNE NOMEMSpHER KOMIOSHLI0HHED, NasDKDacDHEN METEDHAN0E ¥ MoKESTHA
39 KHMUHECHOH TEXHONOM MNSCTH-ECKHE MaiC

40 Texsonorin nepepaloTin nnacTMacc

41 KHMUM 1 TEXHONOME Opras<eciiy COSOMHEH a30Ta

47 KHMMK 1 TEXHONOM SRO0HIMOSKY A PHED COEMMHSHIN

43 TexsocdepHon Des0nacHocTH

44 FaaSepHETIN CMMMSD- TEXHONOMMHE0KHE MPOUScoos

4c KioMMesoTepHO-HHTE MO ESHHLD, CHCTEM B ¥MMWHECH0H TEXHOM0MM
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CNACOK KATEQP  Yusbuwes nnax GakanaspwaTa 'z180302-00-18-12345-341684_OO0CwPHUNP _pl', won vanpaenexswa 18.03.02, rog Ha

Homep | ABSpesmarypa Hazgamme kabenpe
46 Hichopd a LMOHHE KOMNERITEPHER: TEXHONOMH
47 BuoTexHmnonM
a8 [T e o
40 SOHOMWSCHOH TEOPHH
oo MesemaMesTa M MADKETHHN 2
51 pasAaHo0rs, SETORMOND W 3HINMTUHECKOND MpEss
52 FpeaMMHANMCTHICN 1 YTONCEHOND Npaes
£y ToCy AAPCTESHHO-NIDES0ERE QHCLMMIMH
54 TIOMACTHRE M SEOHOMWSSCHIE HHDOPMITHRH
55 HechOpeaTHIM 1 HOMMBKTEQHOM NPOESTHROEIHUA
g SWOMOMMM MEMENQANCOE
57 FOHECKD "3eneHan xMMHR ANR YCTOHMBOTD Da3edTHR .
g Coupsonorim
£g HHHOBALEM0HHEN MATE0UANDE W 3ALUMTR OT KODDOIHM
&0 Yoyefhan-Hay4HEIH LEHTP MarWCTEPCKoH NOAroToeKH " BHoMaTepans
61 BXK PAH
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