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1 OBIIME ITOJIOXKEHUA

1.1. OcHoBHasi npodeccuoHabHasi o0pa3oBaTe/ibHAsi NMPOrpaMMa BbICIIero 00pa3oBaHUsl —
nporpaMMa MNOAroTOBKM OakajaBpoB (naJjiee — mporpamma Oakajaspuara, OOII 0akanaBpuara),
peasninzyemasi ¢enepanbHbIM T'OCYJApCTBEHHBIM OIO/UKETHBIM 00pa30BaTENbHBIM YUPEKICHUEM BBICIIETO
oOpazoBanusi «Poccuiickuii XuMuUKO-TexHoJoruueckuii yHuepcurer umenu JI.MI. Menneneesa» B
COOTBETCTBUU C (eiepalIbHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICILIETO 0Opa30BaHUS —
OakanaBpuaT 1o HampasieHuto mnoaroroBku 19.03.01 buotexnonorus, npopuinb «buoTexHogorus»,
MpeICTaBiIsieT Cco0OM KOMIUIEKC OCHOBHBIX XapakTEepUCTUK OOpa3oBaHMsT U OpraHU3alMOHHO-
MeJaroruyeckux YCJIOBHUM, KOTOpBIM MpeAcTaBieH B BUJE Yy4eOHOro IJIaHa, KaJlEHIApHOTo Y4eOHOTo
rpadguka, pabounx MporpaMM IUCHUIUIAH (MOJYJEH), OIICHOYHBIX M METOJAMYECKHX MaTepuajioB, paboueit
IIPOrpaMMbl BOCIIUTAHUS, KaJ€HIapHOTO IUIaHa BOCIIUTATEIbHON paboThl, OpM aTTeCcTalUu.

1.2. HopMaTuBHBIE JOKYMEHTHI JJIs1 pa3padoTKi NPorpaMMbl 0aKajJaBpuaTa Mo HanpasBJIeHHIO
MOJAr0OTOBKH COCTABIISIOT:

— ®enepanbhbrii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit deneparmy;

— Ilpuxaz MwunoOpuayku Poccum ot 19.03.2015 1. Ne 193 «OO6 yrBepx)aeHuu ¢eaepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeILHOTO CTaHAApTa BHICIIETO 00pa3oBaHMs — OakalaBpHaT MO HAINPABICHHIO
noarotoBku 19.03.01 buotexnonorus (nanee — ®I'OC BO — GakanaBpuaT M0 HalpaBiIeHUIO MOATOTOBKU
19.03.01 buotexHnoiorus);

— Tlpuxa3z Muno6puayku Poccun ot 05.04.2017 Ne 301 «O6 yrBepx)aenuu [lopsiaka opranuzammu
M OCYHISCTBIICHHsSI OO0pa30BaTENbHON JAEATENBHOCTH MO 00pa30BaTeNbHBIM IPOrpaMMaM  BBICIIETO
oOpa3zoBaHus — mporpaMmam OakaixaBpuara, IporpaMMamM CIIEIHAINTETa, TIPOTPAMMaM MarkuCTPaTyph».

— IIpukaz MunucrepctBa obpazoBanus U Hayku P® ot 23.08.2017 Ne 816 «OO6 yTrBEep>KIeHHUU
[lopsigka  NpUMEHEHHWS  OpraHM3alWsSMH,  OCYIICCTBISIONIUMH  0Opa30BaTEIbHYIO  JIESTEIHHOCTH,
AIIEKTPOHHOTO  OOydYeHHs, JWCTAHIIMOHHBIX  OOpa30BaTENBHBIX  TEXHOJOTHH TpH  pealn3anuu
00pa3zoBaTeIbHBIX MporpaMm» [DnexTpoHHbIT pecypc]. Pexum JOCTyTa:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA%EQ0%E7/
(mara obpamenus: 27.04.2021).

— IIpukaz MunucrepcTBa Hayku U Bbicuiero oopasosanusi Poccuiickoii @enepanuu, MunucrepcTsa
npocsemieHus: Poccuiickoit @epepanuun ot 05.08.2020 Ne 885/390 «O mnpaxkTHuecKod MOATOTOBKE
00yJaroIIuXCsi» [DnexTpoHHbIH pecypc]. Pexum JOCTyTA!
http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569 &intelsearch=&firstDoc=1/ (mata
oOpatuenus: 27.04.2021);

— Ilonoxenne 00 OpraHM3alMé M HCIIOJB30BAHUU AIIEKTPOHHOTO OOYYCHHS W TUCTAHIIMOHHBIX
00pa3oBaTEeNbHBIX TEXHOJIOTUH TpH peanu3anmu o0pa30BaTeNBHBIX IporpamMMm B  (eaeparbHOM
roCyJapCTBEHHOM OIOJUKETHOM 00pa3oBaTeIbHOM YYPESKICHHH BbICIIero oOpa3oBaHus «Poccuiickuit
XUMHKO-TEXHOJIOTHYecKui yHuBepcurer umenu .M. MenneneeBa», NpuHATOE PEIICHUEM YUYEHOIO COBETA
PXTY um. .M. MenneneeBa ot 27 mapta 2020 r., mpotokos Ne 9, BBEEHHOE B JACHCTBHUE MPUKA30M
pekropa PXTY um. JI.1. Menneneera ot 27 mapta 2020 1. No 29 OJ] [DnexkrpoHHbIi pecypc]. Pexum
JOCTyHa: https://muctr.ru/upload/university/departments/uu/local doc/pologenie EOIDOT 2.pdf  mara
oOpatuenus: 27.04.2021);

- [TonoxeHue o MpakTUYECKON MOArOTOBKE OOydarouuxcs B GerepaabHOM TOCyJapCTBEHHOM
OIODKETHOM  00pa3oBaTeIbHOM  yUPEXKJIEHWM  BBICHIETO  oOpa3oBaHus  «PoccWiickuii ~ XHMHKO-
TeXHoJornyecknii yausepcuter umenu .M. MenaeneeBa», npuHsaroe peumeHueM YdyeHoro cosera PXTY
uM. J[.U. MenneneeBa ot 25.11.2020, nporokosn Ne 4, BBeeHo B JeiicTBue npuka3zom pektopa PXTVY um.
.. MengeneeBa ot 26.11.2020 Ne 117 OJl [Dnexkrponnbrii pecypc]. Pexum  pmocryma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf nara
oOpatuenus: 27.04.2021).

[Ipy OCBOCHMM IUCHMIUIMH W TPAKTUK CTYACHTHI JIOJDKHBI HCIIOJB30BaTh WH(POPMAIMOHHBIE H
HH(POPMAIIMOHHO-00pa30BaTEIbHBIE PECYPCHI CIEAYIOUINX OPTAJIOB U CAWTOB:




— Cucrema (¢enepanbHbIX 00pa3oBaTeiabHbIX MOpTagoB. CHCTEMa OTKPHITOrO 00pa3oBaHUS.
Koncantunrossiii nearp MOC OO P® [Dnexktponnsiii pecype] — Pesxxum moctyma: http://www.openedu.ru/
(mara obpamenus: 27.04.2021).

— Huadopmammonnas cuctema «EmmHoe OKHO noctynma K oOpaszoBatenbHbIM pecypcam». URL:
http://window.edu.ru/ (mata oOpamenus: 27.04.2021).

— ®OIIO: coorBerctBue TpeboBanusiMm DPI'OC [DnexktpoHHBId pecypc] — Pexum pocryma:
http://fepo.i-exam.ru/ (mata ob6pamenus: 27.04.2021).

1.3. O01mas xapakTepucTuKa NporpaMmmbl 0aKajaBpuara

Heaso mnporpamMmsbl 0akajaBpuara SBISIETCS CO3JaHWE JUIA OOYYarOIIUXCS YCIOBHU JUIA
nproOpeTeHusT HEOOXOIUMOTO ISl OCYIIECTBIICHHS MPO(ECCHOHANBHOW NesTeIPHOCTH YPOBHS 3HAHUH,
YMEHUH, HABBIKOB, OTIBITA JESITETBHOCTH U TMIOATOTOBKH K 3aIIUTE BBIITYCKHOW KBaJTU(UKAIIMOHHON paboTHI.

[Tonyuenue oO6pa3oBaHMsl O 00pa3OBaTENbHON MpOrpamMMe BBICIIEr0 00pa3OBaHUS — MpPOrpamMme
OakajaBpuaTa JOIyCKAeTCs TOJBKO B 00pa30oBaTEIbHON OpraHW3allMH BBICHIETO OOpa30BaHUS M HAYYHOM
OopraHu3aIuy (J1anee — opranu3aius).

OO6yuenue 1o oOpa3oBaTeNbHON IporpaMMme BbICIIEr0 0Opa3oBaHUs — Iporpamme OakanaBpuara B
00pa30BaTeNIbHOM OpraHu3aluy OCYILECTBISETCS B OYHOM, OUHO-3a0YHON U 3204HOM Gopmax oOyueHusl.

O6beM mnporpamMmbl OakanaBpuata coctaBiseT 240 3aueTHBIX enWHUL (Jansee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI 00yUIEeHHUS, TPUMEHIEMBIX 00Pa30BaTEIbHBIX TEXHOJOTHI, peaTu3aiy MPOTPaMMBbI
OakajaBpuaTa C HCIIOJIb30BAaHUEM CETeBOM (opMBbl, peanm3alMyd TNPOrpaMMbl  OakajlaBpuaTa IO
WH/IMBHYAIEHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE YCKOPEHHOMY O0yYEHHIO.

Cpoxk nmonydeHus: 00pa3oBaHus MO MporpaMMme OakaiaBpuara:

— B OYHOH ¢opme 00ydeHHs], BKIIOYAs KAHUKYIBI, MPEIOCTABISIEMbIE TOCIE MPOXOXKICHHS
rOCyJapCTBEHHOHM  WTOTOBOW  aTTeCTallMd, BHE 3aBUCHUMOCTH OT  HPUMEHIEMBIX
0o0pa3oBaTeNIbHBIX TEXHOJIOTHH, cocTaBisier 4 roga. O0beM mporpamMmbl OakajiaBpuaTa B
O4HOI popme 00yueHHUsl, pealn3yeMblii 3a OJJMH y4eOHBIN roJl, cocTaBisieT He 6osee 60 3.e.;

— B OYHO-3a0YHOM WJIM 3a04YHOW Qopme 00ydeHHUs, BHE 3aBUCHUMOCTH OT HPUMEHSIEMbIX
00pa30oBaTEIbHBIX TEXHOJOTHH, YBEIIMIMBACTCS HE MEHEe YeM Ha 6 MecsIeB U He Ooyee yeM
Ha 1 rox Mo CpaBHEHHUIO CO CPOKOM MOJIydeHHUs 0Opa3oBaHMs IO OYHOUM (opMe 00ydeHHs.
O6beM mporpaMmMbl OakajaBpuaTa 3a OJUH Y4e€OHBIN roJl B OYHO-3204HOM (opMe 0OyueHHs
He MOET COCTaBIIAThL 0osee 75 3.€.;

— Tpu OOyYeHHH TI0 WHAWBUIAYaIbHOMY y4eOHOMY IUTaHy, BHE 3aBHCUMOCTH OT (DOPMBI
00y4eHMs, COCTaBJISIET HE Oojiee Cpoka IMOJydeHUs OOpa30BaHUsA, YCTAHOBJICHHOTO ISt
COOTBETCTBYIOIIEH (OpMBI 00y4eHHsI, a Ipyu OOYyYCHHUU N0 WHIAMBHUIYATBHOMY TUIAHY JIUI] C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBSI MOXKET OBITH YBEIMYECH IO HMX JKEIAHUIO HE
Oomee yeM Ha 1 TOA TO CpaBHEHUIO CO CPOKOM TOJy4eHHsT 0OOpa3oBaHUS s
cooTBeTcTBYMOIEN (popmbl 00yueHus. O0bemM mporpaMMbl OakanaBpuaTta 3a OJUH y4eOHBIN
TOJI IPH OOYYSHHUH IO WHIMBHyaTbHOMY IUIaHY BHE 3aBUCHUMOCTH OT (hOpMBI 0OydeHHS HE
MOJXKET COCTaBJIAThH Oosiee 75 3.e.

KoHkpeTHBIil cpok mosiydyeHus: 00pa3oBaHus U 00beM MporpamMMbl OakajgaBpHaTa, peajiu3yeMbli 3a
OJIMH y4eOHBIN T'0Jl, B OYHO-3209HOM HIIM 3a09HON (popme 0OydeHus, a TaKKe 10 MHANBUIYaIbHOMY TUIaHy
OTIPENIENSIOTCSI OPTaHN3AIUEH CAMOCTOSATENBHO B MPEJIENIaX CPOKOB, YCTAHOBICHHBIX HACTOSIIMM ITYHKTOM.

[lpu peanuzammm mnporpaMMbl OakanaBpuaTta OpraHWU3alUsl BIpPABE TNPUMEHATH DIIEKTPOHHOE
oOy4eHre U TMCTaHIIMOHHBIE 00Pa30BaTEIbHBIC TEXHOJIOT HH.

[Ipu oOyueHMM IWI] C OrpaHUYECHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBSI 3JCKTPOHHOE OOydeHHEe |
IMCTAaHIIMOHHBIE 00pa30BaTENbHBIC TEXHOJOTMH JIOJDKHBI IpeaycMaTpuBaTh BO3MOXKHOCTh IpHEMa-
nepeaayn HHGOPMaIK B TOCTYIHBIX I HUX opMax.

Peanmzanus nporpaMMel OakaiaBpraTta BO3MOXKHA C HCIIOJB30BAHUEM CETEBOM (DOPMBIL.

OOpazoBarenpHass  ACATENBHOCTH IO  MporpaMMme  OakajaBpuara  OCYIIECTBISETCS  Ha
rocyJIapcTBeHHOM si3bike Poccuiickoit denepanyn, eciim HHOE HE OINPEENICHO JIOKAIbHBIM HOPMAaTHBHBIM
aKTOM OpTraHU3aINH.

CTpykTypa nmporpaMmMmbl 0akajiaBpuaTra BKJIIOYAeT 0053aTeIbHYI0 4acTh (0a30BYyI0) M 4acTh,
¢popMHupyeMyl0 Y4YacTHHKaMH 00pa30BaTeIbHBIX OTHOIIEHWH (BapuWaTHUBHYIO). DTO oOecreyuBacT
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BO3MOXHOCTbh pealii3allii NporpamMMm OakajlaBpuaTa, UMEIOIIHUX PA3JIMYHYI0 HANpaBiICHHOCTh (Mpodunb)
oOpa3oBaHusi B paMKaX OJHOIO HalpaBjieHHs IOArOTOBKU (Jajiee - HaNpaBICHHOCTh (TPOQuIib)
IIPOrPaMMBI).

[IporpamMma GakanaBpuata COCTOUT U3 CIAEAYIOIINX OJIOKOB:

brok 1 «/ucuuminael (MOIYyIH)», KOTOPBI BKIIOYAET MUCLUIUIMHBI (MOJYNH), OTHOCSALIMECS K
0a30BOi1 YacTH MPOrPaMMbl, U JUCUMILIUHBI (MOJIYJIN), OTHOCSALIMECS K €€ BApUaTUBHOW YacTH;

bnoxk 2 «IIpakTuku», KOTOPHIH B [IOJIHOM 00beMe OTHOCUTCS K BApHAaTUBHON YacTH MPOTPaMMBI;

biok 3 «I'ocymapcTBeHHass UTOTOBAsI ATTECTAIMS», KOTOPBIM B TIOJITHOM 00beME OTHOCUTCS K 0a30BOM
4acTU MPOTrpaMMbl M 3aBEPILAETCS MPUCBOCHHUEM KBAIM(PUKAIMU, YKAa3aHHOW B IepeyHe HalpaBiIeHUI
MIOATOTOBKH BBICILIET0 0Opa3oBaHMs, YTBEPKJIEHHOM MuHHcTEpcTBOM 00pazoBaHus U Hayku Poccuiickoit
denepanuu.

CTpykTypa nporpamMmbl 6aKajaaBpuara

CrpykTypa nporpaMmbl 6akaiaBpraTta O6BeM nporpaMMBbl OakamaBpraTa
B 3a4YETHBIX CANHUIIAX
biok 1 JucrumiHb! (MOTyITHN) 216-219
bazoBas yacTts 114-126
BapuaTtuBnas gactp 93-102
Brok 2 IIpakTukwy, B TOM quCIie 12-18
Hay4YHO-HUCCcIenoBarensckas padora (HUP)
Bapuatupnas yactb 12-18
Bbrok 3 l'ocynapcTBenHas HTOroBas aTTecTallus 6-9
O0beM nporpaMMbl OakaiaBpraTa 240

Juctunnuael (MOAY/IHM), OTHOCSIIMECS K 0a30BOM YacTH MPOrpaMMbl OakajgaBpuaTa, SBISIOTCA
00s3aTeNbHBIMM  JJII OCBOEHHUS OOYydYalolMMCsS BHE 3aBUCUMOCTH OT HAaIlpaBJIEHHOCTH (Tpoduiist)
nmporpaMMbl  OakajiaBpuara, KOTOPYH OH ocBamBaeT. HabGop mucrumiamH (MOAyNeH), OTHOCSIIUXCS K
0a30BOM YacTW NPOrpaMMbl OakandaBpuaTa, OpraHU3AIUs OIpPEACNIICT CaMOCTOSTEIIBHO B 00beMme,
ycraHoBiieHHOM HactosimuM ®I'OC BO, ¢ y4eToM COOTBETCTBYIOLIEH (COOTBETCTBYIOIIMX) MPUMEPHOMN
(mpuMepHBIX) OCHOBHOI (OCHOBHBIX) 00pa30BaTesIbHOM (00pa30BaTEIbHBIX) IPOrpaMMbI (IIPOrpamMm).

Huctunmuael  (Moxynu) 1o ¢uimocoduu, HUCTOPUHM, HWHOCTPAHHOMY S3BIKY, O€30MMacHOCTH
AKU3ZHEJESATEIbHOCTH peallu3yIoTcsl B paMKax 0a30Boi yactu bioka 1 «/lucuuminssl (MOymnu)» NporpaMMel
OakanaBpuata. OObeM, cojaep)KaHHE M TOPSIOK pealu3aliy YKa3aHHBIX JUCHUIUIMH (MOJIyIeil)
OTPEEINIAI0TCS OpraHu3aluell CaMOCTOSITEIBHO.

Jucuumiuzel (MOyan) Mo (GU3MUECKON KYJIbTYpe U CIOPTY pPEeaIu3yloTCs B paMKax:

6a3oBoii yactu bioka 1 «/luciununel (Moaynn)» nmporpaMmbl 0akajiaBpuaTa B 00beMe He MeHee 72
aKaJeMHUYECKUX 4acoB (2 3aueTHbIe €UHMIIBI) B OUHON opMe 00ydeHUS;

ANIEKTUBHBIX JAWCIHUIUIMH (MOIynel) B o0ObeMe He MeHee 328 akaJeMHYEeCKHX 4YacOoB. YKa3aHHbBIC
aKaJeMHUYECKHUE Yachl ABIIAIOTCS 00A3aTENbHBIMU JJIi OCBOCHMS U B 3aYETHBIEC €IMHUIBI HE MEPEBOJISATCS.
Jua nmun ¢ OB3 opranuszanusi ycTaHaBIMBaeT OCOOBIM MOPSAOK OCBOEHHUS IUCHMIUIMH (MOAyNel) 1o
(bu3nyecKoi KyabType U CIIOPTY C YUETOM COCTOSIHUS UX 3710poBbs (https://www.muctr.ru/sveden/ovz ).

JucuuminHel (MOAYNIN) 10 GU3NYECKOHN KyJIbTYpe U CHOPTY PEIU3yIOTCs B OPSAJIKE, YCTAHOBICHHOM
opranuzanueil. [lns MHBaIUMAOB W JMII C OTPaHUYEHHBIMM BO3MOXKHOCTSMHU 3[0POBBSI OpraHU3allus
YCTaHABIIMBAET OCOOBIN MOPAIOK OCBOCHMS AUCHUILINH (MOIyseil) mo (u3nyeckoi KylbType U CIOPTY C
Y4€TOM COCTOSIHUS UX 3/J0OPOBbSI.

JucuumiuHel (MOIY/IM), OTHOCSIIMECS K BapUATUBHOM YacTH MPOrpaMMbl OakajgaBpHuaTa, U MPaKTHUKU
OTIPENETSIOT HAMPaBJICHHOCTh (Tpodmiib) mporpammbl OakamaBpuarta. HabGop mucimmuima (Momysneit),
OTHOCSIIIMXCS K BapHaTHMBHOM YacTH MporpaMMbl OakaiaBpuaTa, M HPAKTHK OpraHu3alus OIpeesser
CaMOCTOSTENIPHO B 00beme, ycraHoBieHHOM HactosmuM OI'OC BO. Ilocie BbiGopa oOywarommumcs
HaIpaBJIeHHOCTH (TIPOQIIs) MPOTpaMMbl, Ha0Op COOTBETCTBYIOUIUX AWCIUIUIMH (MOJYJEH) U TPAKTHUK
CTaHOBUTCS 00513aTENIbHBIM ISl OCBOCHUS 00YYarOIINMCSL.

B biiox 2 «IlpakTuku» BXOAAT ydyeOHas W MIPOU3BOJCTBEHHAs, B TOM 4YHUCIE MPEATUIIOMHA,
MPaKTUKU.




Tunel yueOHON MPaKTUKU:

MpaKTUKa IO MOJYyYEHHIO MEPBUYHBIX NPO(PECCHOHATBHBIX YMEHMH W HaBBIKOB, B TOM YMHCIE
MEPBUYHBIX YMEHUN U HAaBBIKOB HAYYHO-HCCIIEIOBATEIbCKOM 1€ATEIbHOCTH.

CriocoObl poBeieHus1 y4eOHON PAaKTUKU:

CTallMOHapHas;

BbI€3/THAS.

Turbl IpOU3BOACTBEHHOM NPAKTUKH:

MIPAKTHKA IO MOJYYEHHUIO MPOPECCHOHANIBHBIX YMEHHUM U ONbITa NPO(GECCHOHATBHOMN AEATEIbHOCTH;

Hay4yHO-HCCIIeI0BaTeNbCcKas padora.

CriocoObl poBeieHUsI TPOU3BOICTBEHHON MPAKTHKHU:

CTallMOHapHAas;

BbI€3/THAS.

[IpennumioMHas IpakTHKa MPOBOJUTCS AJISl BBIIOJIHEHUS BBITYCKHOW KBaJIM(UKAIIMOHHOW paboOThl U
SBIISIETCS 00s3aTENBbHOM.

[Ipu pa3paboTke mporpamm OakangaBpuaTa OpraHU3aIMs BHIOMpPAET TUIIBI IPAKTUK B 3aBUCHMOCTH OT
BUJa (BHUJIOB) JEATEIBHOCTH, Ha KOTOPbIA (KOTOpbIE) OpUEHTHpOBaHA IporpamMma OakanaBpuara.
Opranuzanys BIpaBe MperycMOTPETh B MporpaMMe OakajgaBpUaTa WHbIE TUIIBI MPAKTUK JIOMOJIHUTEIBHO K
ycraHoBieHHbIM HacTosum OT'OC BO.

VYuyeOHas u (WIM) MPOU3BOACTBEHHAS MPAKTUKH MOTYT IIPOBOAUTHCS B CTPYKTYPHBIX MOAPA3ICIICHUIX
OpraHu3aly.

JUig U1 ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbSI BBIOOP MECT IPOXO0KIECHUS MPAKTUK JOJDKEH
YUUTBHIBaTh COCTOSIHUE 3/10POBbsI U TPEOOBAHUS 110 TOCTYIHOCTH.

B brnok 3 «I'ocypapcTBeHHass UTOTOBasi aTTECTALUs» BXOAMUT 3alUTa BBITYCKHON KBaIM(DUKAIIMOHHOM
paboThl, BKIIOYAsi HOATOTOBKY K MPOLEAype 3allUThl U IPOLEAYPY 3aLUThL, a TaKXKe MOAr0TOBKA K cjaue U
c/laya TOCyJapCTBEHHOTO 3K3aMeHa (eCiM OpraHu3alys BKIIOYWIA TOCYJapCTBEHHBIN 3K3aMEH B COCTaB
roCyJapCTBEHHON UTOTOBOM aTTECTAIUH ).

Peanuzarus yactu (dacreit) o0pa3zoBaTeIbHON TPOrPaMMBI M TOCYIAPCTBEHHONW UTOTOBOM aTTECTAIINH,
coJieprkalieil HaydHO-TEXHUYECKYI0 HHPOPMAIHUIO, MOUIEkKAIIYI0 SKCIIOPTHOMY KOHTPOJIIO, HE I0IyCKAeTCs
C MPUMEHEHHUEM 3JIEKTPOHHOTO 00YUYEeHHUsI, TMCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOT U

[Ipu pa3paboTke mporpamMmbl OakaaBpuata 00y4JaromuMcs 00eCIeuynBaeTCsi BO3MOKHOCTh OCBOCHUS
OUCUMIUIMH (MOJyJeil) mo BbIOOPY, B TOM YHCIE CIEUHUAJIbHbIE YCIOBUS HWHBAJIWAAM U JIHMIAM C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10pOBbs, B 00beMe He MeHee 30 MpoleHTOB BapuaTUBHON vacTu bioka
1 «luciumauHbl (MOTYITH ).

KosmuecTBo 4acoB, OTBECHHBIX HA 3aHATHUSA JIEKIHOHHOTO TUIIA B LeJIoM 1o bioky 1 «/lucuuruimasl
(MOmynH)» MOJDKHO COCTaBJISITH HE Oosiee 40 MpOIEHTOB OT OOMIET0 KOJIMYECTBA YacOB AyAUTOPHBIX
3aHSTHI, OTBEIEHHBIX Ha peanu3aluio JaHHoro bioka.

1.4. TpeGoBaHus K MOCTyNaKOIIEMy

TpeOoBaHuss K MOCTyMNAroOIIEMY OINpeAesatoTcs (enepaabHbIM 3aKOHOJATENIbCTBOM B 00JacTH
oOpa3oBanusi, B ToM yuciie [lopsinkom nmpuema Ha oOydeHHe o 00pa3oBaTEIBHBIM MTPOTPAMMaM BBICIIETO
o0Opa3oBaHus — IporpaMmaM OakajlaBpuaTa Ha COOTBETCTBYIOIUN yue€OHBIN IO,

2. XAPAKTEPUCTHUKA MTPO®ECCUOHAJIBHOM JEATEJIBHOCTH BBIITY CKHUKOB,
OCBOUMBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. Ob6aacts npogeccHOHAIBHOM AeATeNIbHOCTH U cepa nmpodeccHOHAIBHON AeATEIbHOCTH
BBINNYCKHUKOB, ocBouBIIuX OOII 0akasaBpuara, BKJIOYaET:

BoinyckHHK, OCBOMBIINM ITporpaMMy OakanaBpuaTta, B COOTBETCTBUM C BHJIaMU NMPOQecCUOHATbHON
NEeSITEeIbHOCTH, Ha KOTOpblE OpUEHTHpOBaHA IporpaMMa OakajlaBpuaTa, TIOTOB peIllaTh CIEAYIOIINE
npodeccuoHaIbHBIC 3a/1a4H:

- MOJIyuY€HHUEe, MCCIIEeI0BaHUE U NPUMEHEHUE (EepMEHTOB, BUPYCOB, MUKPOOPIaHU3MOB, KIETOUYHBIX
KYJIBTYp KUBOTHBIX U PACTEHHH, IPOJYKTOB X OMOCHHTE3a U OMOTpaHCcHOpMaI;

- TEXHOJIOTMM TOJYYEHUS MPOIYKIMH C UCIOJIb30BAaHUEM MHKPOOHOIOTMYECKOIO CHHTE3a,
OnokaTann3a, TCHHOW WH)KEHEPUU U OMOHAHOTEXHOJIOT Ui,



- SKCIUTyaTalldi0 U YIPaBJICHHUS] KA4eCTBOM OHOTEXHOJIOIMYECKUX MPOU3BOJACTB C COOJIOJCHHEM
TpeOOBaHU HAIIMOHAIBHBIX U MEXAYHAPOAHBIX HOPMATUBHBIX aKTOB;

- OpraHU3alMIO0 U IPOBEJIECHNE KOHTPOJS KauyeCTBA ChIPbs, IPOMEXYTOYHBIX MPOAYKTOB U I'OTOBOM
MIPOAYKLIAH.

2.2. Tunsl 3a7a4 M 3a7a4u NPoGecCHOHAIbHON /esiTeIbHOCTH, K KOTOPbIM TOTOBSATCH
BBINNYCKHUKH B paMkax ocBoeHusi OOII 6axanaBpuara:

MIPOU3BO/ICTBEHHO-TEXHOJIOTUIECKAS;

OpraHu3alMOHHO-YIpaBlIeHYECKasl;

Hay4YHO-HCCJIEe10BaTEIbCKas;

MIPOEKTHAs.

[Ipu paszpaboTke u peanuzanuu mporpamMm OakajgaBpuata oOpazoBaTelibHAs OpraHU3alus
OpUEHTHUPYETCS Ha KOHKPETHBIM BHUJ (BUIbI) IPO(ECCHOHATBHON NEATEIBHOCTH, K KOTOPOMY (KOTOPBIM)
rOTOBUTCS OakasiaBp, UCX0/ U3 MOTPeOHOCTEN phIHKA TPy/ia, HAYYHO-HCCIEA0BATEIbCKOTO U MaTepUaIbHO-
TEXHUYECKOTO pecypca 00pa3oBaTeIbHON OpraHu3aluu.

2.3. OObekTamMu mnpodecCHOHANBHON AeATeJIbHOCTH BBINYCKHMKOB, ocBouBmux QOOII
0akajlaBpUaTa, HJIH 00J1aCThIO (00/1aCTSIMH) 3HAHUS SABJIAIOTCS:

O6bekTaMu poQeccuoHaNbHON AeATEIbHOCTH BBITYCKHUKOB IpOrpaMM OakaiaBpHaTta sBISIOTCS:

MUKpPOOPIraHU3MBbI, KIETOUHBbIE KYJIbTYpPhl JKMUBOTHBIX U pAcTeHH, BUpPYCHI, (EPMEHTHI,
OMOJIOTMYECKH aKTHBHbIE XUMHUUYECKUE BELIECTBA;

npuOopsl U OO0OpYIOBaHUE [UIsI HCCIENOBaHUS CBOMCTB HCIIOJIB3YEMBIX MHKPOOPraHU3MOB,
KJIETOYHBIX KYJIbTYp T IMOJYy4a€MbIX C HX IOMOLIBIO BEIIECTB B JIAOOPATOPHBIX U MPOMBILIIEHHBIX
YCIIOBUSX;

YCTaHOBKHM U 000pyZOBaHHE I MPOBEACHUSI OMOTEXHOJIOTMUECKUX MPOLIECCOB; CPEICTBA KOHTPOJIS
KayecTBa ChIpbs, M01y(HhadpUKaToOB U TOTOBOW MPOAYKIINH;

CpEICTBA OLIEHKM COCTOSIHUSI OKpY’Kalolled Cpelapl U 3allUThl €€ OT BJIMSHUS MPOMBIILIEHHOTO
IIPOU3BO/ICTBA.

3. CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepxxanne W opranu3anus oOpaszoBarenbHOoro mporecca npu peanuszaruu OOIl  Breicero
oOpa3oBaHus — OakanaBpuaT 1o HanpasiieHUIo noaAroToBku 19.03.01 buorexHnonorus periaMeHTUPYETCS:

—y4eOHBIM IUIAHOM;

—KaJeH/IapHbIM y4eOHbBIM I'pauKoM;

—pabourMu nporpaMMaMu AUCLUHUILIINH (MOayel);

—pabourMHU IporpaMMaMu IPAKTHK;

—IMPOrpaMMOM TOCYJaPCTBEHHON UTOTOBOM aTTECTALINU;

—OILICHOYHBIMU CPEJICTBAMU;

—METOIMYECKUMH YKa3aHUsIMU 110 cooTBeTcTBYIoLEelH OOII;

—pabouell mporpaMMoii BOCIIUTaHUS;

—KaJIeH/IapHbIM [JIAHOM BOCIHUTATEIbHON PaOOTHI.

3.1. Y4eOHbIii 1aH

VYueOnpiii mnan OOIl 6GakanaBpuaTa BKJIIOYAET IEpeYeHb AUCHUIUIMH (MOJIyJei), HpakTHK,
aTTECTAllMOHHBIX HCIBITAHUN MPOMEKYTOYHONW M IOCYJapCTBEHHOW MTOrOBOM aTTecTalMu oOydarouiuxcs,
IpYrUX BHUJAOB y4yeOHOW JEITEIbHOCTH C YyKa3aHHeM UuX oObeMa B 3a4ETHHIX EAMHHULIAX,
MOCJIEIOBATEIILHOCTH U PACTIPECIICHHS 10 TeproaaM OOYyUeHHs; BBIJACISIETCS 00beM KOHTAKTHOUM PabOThI
oOyuarounuxcss ¢ IpernojaBaTesieM (IO BUJaM y4eOHBIX 3aHATUH) W CaMOCTOSATENbHOM paboThI
oOyuaronuxcss B akaJeMHYeCKHX (acTpoHOMHMUeCcKMX) dyacaxX. Jlig Kakaod IJUCUMIUIMHBI (MOXyJs) U
MIPAKTUKHU yKa3bIBaeTcsl popMa MpOMEXYTOUYHOM aTTeCTaluy 00yJarouXCs.

VY4eOHbIi M1aH NPECTABJIECH B IPUIIOKEHUU.

3.2. KasenapHblii yueOHbI rpaduk



[TocnenoBaTenbHOCTh peanu3ali MporpamMmbl OakajlaBpuara IO TOJaM U CeMecTpaM (BKIIIOYas
TeopeTnyeckoe OOydeHHe, MNPAKTHUKH, MPOMEXKYTOUHbIE W TOCYIapCTBEHHYIO HTOTOBYIO aTTECTalluH,
KaHUKYJIbl) IPUBOJUTCS B KAJIEHJAPHOM y4eOHOM rpaduke.

Kanennaphsiii yueOHbIN rpaduk npeacTaBieH B IPUIOKEHUU.

3.3. Pabouue nporpamMmbl JUCHMILIAH (MOIYJIEi)
B OOIl 6akanaBpuaTa B NPUIOKEHUH IPEACTaBICHbl BCe pabdouyue Mporpammbl AUCLUILIINH
(Moymeii).

3.4. PaGoune nporpaMMbl NPAKTUK

OOII GakanaBpuara npeaycMaTpUBaeT JOCTATOUHbIN Ui (GOPMUPOBAHUS, 3aKPEIJICHUS U Pa3BUTHS
MPAaKTUYECKUX HABBIKOB M KOMIIETEHIIMH 00BbeM mpakTuku. [IpakTuka mpexacraBiseT co0oil BUA y4eOHBIX
3aHATUH, HEMOCPEACTBEHHO OPHEHTHPOBAHHBIX Ha MPO(ECCHOHAIBHO-IPAKTUYECKYI0 ITOJArOTOBKY
oOyuaromuxcs. IlpakTuka 3akperuisieT 3HaHUS W YMEHHs, NMPHOOpeTaeMble 00yJaroIUMUCS B PE3yJbTaTe
OCBOCHHS TEOPETHUYECKUX KYpPCOB, BHIPAOATHIBACT MPAKTHUYECKUE HABBIKH M CIIOCOOCTBYET KOMIUIEKCHOMY
dbopmupoBaHuio  00menpodecCHOHATBHBIX W NPOGECCHOHANBHBIX  KOMIIETCHIIMH  OOydJaroIImXcCs.
[TporpamMmbl PaKTUK MPUBEACHBI B IPUIIOKCHUH.

[Tpu peanuzauu OOII GakanaBpuara IpeIycMaTpPUBAIOTCS CIEAYIOIINE BUbI TPAKTHK:

- VYdeOHasi MpakTHKa: MPaKTHKA MO TOJYYSHHIO TEPBUYHBIX MPO(ECCHOHATBHBIX YMEHHU H
HABBIKOB, B TOM YHCIIE TIEPBUYHBIX YMEHUI U HABBIKOB HAYYHO-HMCCIIEIOBATEIBCKON ICATEILHOCTH;

- [Tpon3BoicTBEHHAS TPAKTHUKA: HAYYHO-HCCIIEIOBATEIbCKAs paboTa;

- [Tpon3BojcTBEHHAsT TPAKTUKA: TMPAKTHKA IO TOJXYYEHUIO MPO(ECCHOHANBHBIX YMEHUH W
OTIbITa TPO(ECCUOHATILHON IS TEILHOCTH;

- [IpenurioMHas mpaKTHKA.

3.4.1. YueOHas npakTuKa

Tun mpakTHKH: MPAaKTUKA TI0 TIOJTYYEHHUIO MEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUH W HABBIKOB, B
TOM YHCJIE IEPBUYHBIX YMEHUN U HABBIKOB HAyYHO-HCCIIEIOBATEIBCKON ACATEIBHOCTH.

3amaueil MpakTUKH SBISETCS MOJTydeHHE MTEPBUYHBIX MPO(PECCHOHANBHBIX YMEHHI W HaBBIKOB, B TOM
YHCIIe IEPBUYHBIX YMEHUH M HABBIKOB HAYYHO-HCCIIEI0BATEIBCKOMN JICATEIIEHOCTH.

[Ipaktuka ocymecrsiusercs B PXTY wum. .M. Menneneea na Kadenpe OuorexHosoruu.
PykoBOACTBO TpakTUKOM ocymecTBiIsieT npenonaBatens Kadeapel OHOTEXHONOTHH, TEXHHYECKYIO
HOJUIEPXKKY OCYIIECTBIISIOT HHXEHEPHO-TEXHUYECKHH MEPCOHA 110 y4eOHOMY IIPOIIECCy.

3.4.2. [lpou3BoacTBeHHAS NPAKTHKA

Tun npakTUKU: MPaKTUKa 110 NOJYyYEHUIO NMPOoPECCUOHATbHBIX YMEHUHN U OIbITA MPO(PECCHOHATBHOM
NEATENBHOCTH.

3ajayeil MpakTUKW SBJISETCS IMPAKTUYECKOE 3aKpeIUIeHHEe U YriayOJeHHe IOJIyYeHHBIX B
YHUBEPCUTETE 3HAHUM MO BONPOCAM MCIOJIb30BAHMUS BBIYUCIUTEIBHON TEXHUKHU, HHPOPMAIMOHHBIX
TEXHOJIOTUM U CHCTEM, IPUMEHSAEMBIX Ha NMPEANPUATHIX U B OPraHU3alMsIX, U3Y4YEHUE MATEMaTH4ECKOTO,
MIPOrpaMMHOTO, aNNapaTHOro W HMH(OPMALIMOHHOTO OOECHEeYeHHUs YIPABISAIOIIUX CHUCTEM pPAa3JIMYHOTO
YPOBHS M HA3HAYEHUS, a TaKXKe IOJyY€HUE OIbITa NPO(EeCCHOHATBHON AEATEIbHOCTH, MPUOOpeTeHue
o0yyaeMbIM OIbITa B HCCJIEIOBAaHUMU AKTyalbHOM NpUKIAAHOW mpobsieMbl. IlpakTuka ocyiiecTBisieTcs: B
PXTY wum. JI.U. MenneneeBa u (uiu) Ha NPEANPUATUAX, C KOTOPHIMU 3aKJIIOUYEHBI JOTOBOPBI O
MIPAKTHUYECKOU MOArOTOBKE.

[IpakTka IpoBOANUTCS B OAHOM M3 INOAPA3ACICHUNA HA3BAHHBIX NPEANPUATHNA WIA OpPraHHU3alui, B
YHUCJIO KOTOPBIX MOTYT BXOAMTH: OTHENIbI MHPOPMAIMOHHBIX TEXHOJOTrMH U uHpopmaruzauuu; [T-
texHosjorui; aBromaruzanuu; otaensl ACYII u ACY TII; uHXeHepHble LEHTPbl HH(POPMAILMOHHBIX
TEXHOJIOTMI; BEIYMCIIUTEIBHBIE U HAYYHO-HCCIIE0BATENBCKNAE LIEHTPHI.

3.4.3. [Ipou3BoacTBeHHAS NPAaKTHKA
Tun npakTUKK: HaydHO-UCCIeA0BaTeIbcKas padoTa.



3ajaueit HAyYHO-MCCIIEIOBATEILCKONU pabOTHI SIBISIETCS U3yYEeHUE KOHKPETHOTO MPOU3BOICTBEHHOTO
mporecca MO pe3yibTaraM BBIOPAaHHOTO OOBEKTa I HAYYHO-HUCCIEAOBATEIBCKOM WIM TMPOCKTHOM
NCSITEILHOCTH; W3YYCHHE CHCTEMBl YIIPABJICHHUS KA4eCTBOM MPOIYKIMH, TEXHUKO-DPKOHOMHUYICCKHX
MoKaszaTeseil, MEepONpHUsATUH 0 TEXHUKE OE30MacHOCTH M OXpaHE OKPYKAIIICH Cpelbl; MprHoOpeTeHne
HE0OXO0IMMBIX TPAKTHYECKUX HABBIKOB JUISI BHITTOJIHEHUS BBIITYCKHOUM KBaTU(pUKAIMOHHOW padoThl. HayuHo-
uccienonatesbekas padora ocymectsisiercs B PXTY um. J[.U. Menneneesa na Kadenpe 6unorexnonsorun
W/WIM B OJTHOM W3 TTOAPpa3IeIICHUN IPEIIPHUSTHS, OPTraHU3aIUi, C KOTOPBIMHU 3aKIIFOYSHBI COOTBETCTBYIOIIHE
JOTOBOPBI O TIPAKTHYECKON IMOATOTOBKE, B YHCIIO KOTOPBIX MOTYT BXOJHWTH: OTICIBI MH(DOPMAIMOHHBIX
TexHosiorui u wuHpopmatuzammu; I[T-texnonoruit; aBromatmsammu; otaensl ACYII u ACY TII;
WHXXCHEPHBIC TEHTPhI MH(MOPMAIMOHHBIX TEXHOJOTHH; BBIYHCIUTEIBHBIC W HAyIHO-HCCIICOBATCIILCKUC
IIEHTPBI.

3.4.4. llpenaunioMHasi MPaKTUKA

Tun npakTUKK: NpeIUIIIIOMHAs TPaKTHKA.

3ajayeil NOpakTHKU SIBJISIETCS MAaKCHMajbHOE NPUONMIKEHHWE K  BBIIOJHEHUIO BBITYCKHOM
KBIM(UKALIMOHHON paloThl, T.e. MOAPOOHOE 3HAKOMCTBO C OOBEKTOM MH(OpPMATH3AIMH, €ro
OCOOEHHOCTSIMHU, Y3KMMH MECTaMU U HeAOocTaTKaMu paboTbl; cOOp HEoOXoaAuMoN MH(OpMAIMH, KOTopas
3aTeM Oy/eT MCIOJb30BaHa MpU PEHICHUH MPAKTHYECKON MHKeHepHOo 3anaun. [IpakTuka ocyuiecTBisercs
B PXTVY wum. JI.W. MenneneeBa u (Win) Ha MPEeANpHUATHSIX, C KOTOPHIMH 3aKJIFOYEHBI JIOTOBOPBI O
MIPAKTHUYECKOU IMOArOTOBKE.

[IpakTka IpoBOANUTCS B OAHOM M3 MOAPA3ACICHUNA HA3BAHHBIX MPEIIPUATANA WA OpPraHHU3alui, B
YHUCJIO KOTOPBIX MOTYT BXOAMTH: OTHENIbI MHPOPMALMOHHBIX TEXHOJOTrMH U uHpopmaruzauuu; [T-
texHosjorui; aBromaruzanuu; otaensl ACYII m ACY TII; uHXeHepHble LEHTPbl WH(OPMALMOHHBIX
TEXHOJIOTUH; BEIYUCIUTEIbHbIE U HAYYHO-UCCIIE0BATEIbCKUE EHTPbI

Bei6op MecT NpoXokJIeHUs MPaKkTUK A JML C OrPaHUYEHHBIMU BO3MOXHOCTSMHU 3I0POBbS
IIPOM3BOJIUTCS C YUETOM COCTOSIHUS 37J0POBbsI 00Y4arOIUXCsl U TPEOOBAHUSIMHU IO TOCTYITHOCTH.

3.5. IIporpamma rocyaapcreeHHoi utorosoii arrecrauuu (I'MA)

[IporpamMma rocyiapcTBEHHOM UTOTOBOM aTrTecTanuu sBisgercs npuioxenuem k OOII bakanaBpuara.

B rocymapcTBEeHHYIO HWTOTOBYIO aTTECTAIlMIO BXOJIUT 3allTa BBIMTYCKHOW KBaTHU(PHKAITMOHHOMN
paboThI, BKIIFOYAs MMOATOTOBKY K 3aIIUTE U MPOLEAYPY 3aLTUTHI.

3.6. Ouenounnie cpeacra (OC)

OC coznatorcs B cootBercTBUM ¢ TpeboBanuamMu ®I'OC BO mnsa arrecranuu oOydarouiuxcs Ha
COOTBETCTBUE MX Y4EOHBIX JOCTMKEHHH Mo3TanHeiM TpeboBaHusM cooTBeTcTBytouieil OOIl GakanaBpuara
JUIsl TIPOBEJCHUS TEKYIIETO OIICHWBAHUA, a TaKKe MPOMEXKYTOYHOM arrectanuu oOydarommxcs. OC
SBJIIOTCSI COCTaBHOM 4YacTbl0 HOPMATHUBHO-METOJUYECKOIO OOECIEYeHHs] CHCTEMbl OLEHKH KadecTBa
ocBoeHus odyuaromumucs OOII, Bxoaut B coctaB OOII OakanaBpuara.

OC — KOMILJIEKT METOJUYECKUX MaTepuaioB, HOPMUPYIOIINX IPOLEAYPbl OLICHUBAHUS PE3YIbTaTOB
oOyueHusi, T.€. YCTAHOBJICHHUS COOTBETCTBHUS YYEOHBIX MJOCTHMKEHHI 3aIUIaHUPOBAHHBIM pE3yJbTaTaMm
oOyuenus u tpeboanusiM OOII GakanaBpuara, pabouux MporpamMm JUCLHUIUIMH (MOIYJEH) U MPAKTHK.

OC chopmupoBaH Ha OCHOBE KJIFOUEBBIX IPUHIIUIIOB OLICHUBAHMUSL:

— BAJIUAHOCTHU: OOBEKTHI OIICHKH JI0JKHBI COOTBETCTBOBAThH MOCTABICHHBIM LEJISIM 00y4eHNs;

— HAJIe)KHOCTU: HCIIOJIb30BAHME €IUHOOOpA3HBIX CTAHJAPTOB U KPUTEPUEB MJIs OLICHUBAHMS
JIOCTYKCHHI,

— 00BEKTUBHOCTH: Pa3Hble 00yYalONINecs 10JKHBI HMETh PaBHbIE BO3MOKHOCTH TOOUTHCS ycrexa.

OC no nucuumninHaM, npaktukam, I'MA npuBeneHb! B MIPHIOKEHUH.

WHBanmuoaM W JHMIaM ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBBS (IO WX 3asBJICHUIO)
IpeloCcTaBisieTcss BO3MOXKHOCTh o0ydenust no OOII OGakanaBpuara, y4UTHIBAIOLIEH OCOOEHHOCTH HX
NCUX0(U3MUECKOr0 Pa3BUTHUS, HHIAUBUAYAIbHBIX BO3MOXKHOCTEN U, IPU HEOOXOIMMOCTH, 00eCIIeunBatoIeH
KOPPEKLMIO HapyLIIEHUI pa3BUTHS U COLIMAIIbHYIO aJalTallHIo.

3.7. PaGoyasi nporpaMmMa BOCIIUTAHUSA



PaGowas mporpamma BocnuTaHus, pa3pabOTaHHAass U yTBEpPXKJACHHAs  00pa3oBaTEIbHOU
OopraHu3anueii, omnpenensieT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHUK OCYILECTBIseMOil B oOpa3oBaTeiabHOM
OpraHu3aIui BOCTIUTATEIIFHOM paOOTHI IO COOTBETCTBYIOIIEH OCHOBHOM 00pa30BaTEIHLHOM MpOTpaMMe:

— I1eJIb, 33/1a4¥, OCHOBHBIC HAIIPABJICHUS U TEMbI BOCITUTATEIILHOU PaOOTHI;

— BO3MOXHBI€ (DOPMBI, CPEACTBA U METO Il BOCIIUTAHUS, BKJIFOYAs UCIIOJIB30BAHUE BOCTIUTATEIIHHOTO
MOTEHIAaJa JUCIUIUIMH (MOIYJICH);

— MMOJIXOJIbI K MHIUBUyaTU3aIMU COIEPKaHUsI BOCTUTAHUSA C y4€TOM 0COOCHHOCTEH 00yJaroImmxcs;

— mokazatenu 3(HEKTUBHOCTH BOCIHUTATEIBHONW pabOThI, B TOM YHCIE IUIAHUPYEMbIC JIMYHOCTHBIC
pe3ynbTaThl BOCIIUTAHUS, 1 HHBIE KOMITOHECHTHI.

3.8. KajiennapHblii JIaH BOCIIUTATEIbHOI padoThI

KanennapHslii maaH BociUTaTEIbHON paboThl, pa3paOoTaHHBIN M YTBEP>KIEHHbINH 00pa3oBaTeNbHOM
OpraHu3anueil, COJEpKUT KOHKPETHbIH TepeYeHb COOBITUH M MEpOINpPHUSITHI  BOCHUTATEIbHOU
HaIPaBJIEHHOCTH, KOTOpBbIE OPraHU3yIOTCSI U IMPOBOJATCA OOpa3oBaTeNIbHOM opraHuzauved U (Wiau) B
KOTOpbIX OOpa3oBaTeibHasi OpraHu3alus [PUHUMAET y4yacTHE, B COOTBETCTBUM C OCHOBHBIMHU
HaIpaBJICHUSAMHU U TEMaMU BOCIUTATENIbHON pPalbOoThI, BHIOpaHHBIMU (popMamH, CpeACTBAMH M METOJaMU
BOCITUTaHUS B y4€OHOM rojy UM epruoae 00ydeHus.

4. PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYIHBIN 0XHJaeMblil pe3ynbTar oOpa3oBaHus 1o 3aBepiieHuu ocBoeHust OOIl OakanaBpuara
OTIpeNIeNSIeTCsl MPHOOPETAEMBIMH BBITYCKHUKOM KOMIIETEHIIUSMH, T.€. €r0 CHOCOOHOCTSIMH TPUMEHSThH
3HAaHUS, YMCHHUS, HABBIKM W JIMYHbIE KAadecTBa B COOTBETCTBUM C 3a/a4aMu MPOQECCHOHATBHOMN
JESATEITbHOCTH.

B pesynpTaTe ocBOEHMSI IMporpaMMbl OakaniaBpuara Yy BBITYCKHUKA JIOJKHBI ObITH C(OPMUPOBAHBI
00IIEeKyTbTYpHBIE, 00IIEnpodecCHOHANBHBIEC U TPO(PECCHOHATIbHBIE KOMITCTCHITHH.

4.1. BpInycKHHK mporpaMmbl  0akajaBpuaTra  J0JsKeH  00JagaTh  CjeXyIoIIHMH
00meKya1bTypHbIMU KOMNeTeHIussMHU (OK):

CIIOCOOHOCTBIO  HCHOJb30BaTh  OCHOBBI  (Quiocopckux  3HaHUM st (OpPMHUPOBAHUS
MupoBo33peHueckoil nozunuu (OK-1);

CIIOCOOHOCTBIO aHAJIM3UPOBATH OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTU HCTOPUYECKOTO Pa3BUTHS
oOuiecTBa Juisi popmMupoBanus rpaxaanckoi nosunuu (OK-2);

CIIOCOOHOCTBIO MCIOJIb30BaTh OCHOBBI SKOHOMHUYECKUX 3HAHUN B Pa3IMuHbIX chepax AESITEITbHOCTH
(OK-3);

CIIOCOOHOCTBIO MCIOJIb30BAaTh OCHOBBI IIPABOBBIX 3HAHUI B pa3zauuHbIX cdepax aesrenbHocTu (OK-
4);

CIIOCOOHOCTBIO K KOMMYHHUKAllUd B YCTHOM M NHCbMEHHOW (hopMax Ha PyCCKOM M HMHOCTPAaHHOM
SI3bIKaX JJIsl PEeLeHus 3a/1a4 MEeXIMYHOCTHOTO M MEXKYJIbTypHOTO B3aumoaencteus (OK-5);

CIIOCOOHOCTBIO paboTaThb B KOMAaHJIE, TOJIEPAHTHO BOCHPUHHMAs COLIMAJIbHBbIE U KYJIbTYpHBIE
paznuuus (OK-6);

CIOCOOHOCTBIO K cCaMOOpranu3aiuu u camooopazonanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIb30BaTh METOJbI M CpeACTBAa (PU3MYECKOW KyJIbTYpbl Al OO€creYeHUs
MIOJIHOLICHHOM coLMaIbHOU U npodeccruoHanbHoi aedarenbHocTu (OK-8);

TFOTOBHOCTBIO TOJIb30BAaThCS OCHOBHBIMM METOJAMM 3alllUThl MPOU3BOJCTBEHHOTO IE€pCOHANa U
HaCeJIEHHs OT BO3MOXHBIX MOCJEICTBUN aBapHil, karacTpod, ctuxuitHeix Oeactauii (OK-9).

4.2. BpINyCKHHK mporpaMmbl  0akajaBpuaTra  [J0/LKeH  00J1agaTh  CJeAyIoIUMH
odmenpogeccuonaabHbIMu KoMnereHuuamMu (OIIK):

CIIOCOOHOCTBIO OCYIIECTBIISATh MTOUCK, XpaHEHHE, 00pabOTKy U aHaIU3 UH(POpPMAIUK U3 PA3TUYHBIX
HCTOYHUKOB U 0a3 JaHHBIX, IPEACTABIATH €€ B TpeOyeMoM (opMaTe C UCIOIb30BaHUEM UH(POPMAIIMOHHBIX,
KOMITIBIOTEPHBIX U ceTeBbIX TexHozoruit (OI1K-1);

CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCLHUIIINH
B NpodeccroHaNbHON AEATEIbHOCTH, IPUMEHATh METOJbl MaTeMAaTUYECKOro aHalu3a U MOJAEIUpPOBaHUS,
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TEOPETUYECKOT0 U KCIIepuMeHTanbHOro uccienoBanus (OIIK-2);

CIIOCOOHOCTBIO  HCIIOJIb30BAaTh  3HAHUA O COBPEMEHHOM  (U3WYECKON  KapTUHE  MUpa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHU BEIIeCTBa JUIsl MOHHUMAaHUS OKpPY)KAIOIIEro
Mupa u aBieHuit npuposst (OI1K-3);

CIOCOOHOCTBIO MOHUMATh 3HAYEHUs] MH(GOpPMALMU B Pa3BUTHH COBPEMEHHOIO HH()OPMAIIMOHHOTO
oOl1ecTBa, CO3HAHUEM ONACHOCTU U YTPO3bl, BOSHHMKAIOIIEH B 3TOM IpOIecce, CIIOCOOHOCThIO COOMI0AATh
OCHOBHbIE TpeOOBaHUS MHPOPMAIMOHHOI 0€30IaCHOCTH, B TOM YHUCIIE 3aUIUThl TOCYJApCTBEHHON TalHbI
(OIIK-4);

BJIaJICHUEM OCHOBHBIMHU METOJaMH, CIIOCO0aMU U CPEACTBAMMU IOJIyYEHUS, XpaHEHUS, epepabOoTKI
nH(pOpMaInuu, HaBbIKAMHU PabOTHI C KOMITBIOTEPOM KakK CpeACTBOM ympasieHus napopmanueit (OITK-5);

BJIQJICHUEM OCHOBHBIMH METOJaMH 3alllUThl IPOU3BOJCTBEHHOIO IE€pPCOHANa W HACEJIEHUs OT
BO3MOXHBIX IOCJIEICTBUIN aBapuid, kKaractpod, ctuxuitubix 0eacteuil (OIIK-6).

4.3. BbIyCKHMK NpOorpaMMbl OakajlaBpuara JI0JKeH 00Ja1aTh NpodecCHOHATbHBIMHU
kommnerenuusamMu (IIK), coorBercrByrwomumMu Buay (BHAaM) NPo(ecCHOHAIBLHOM [1eATeJIbHOCTH, Ha
KOTOPbIii (KOTOpPbIE€) OPUEHTHPOBAHA NMporpaMMa dakajaBpuara:

NPOU3BOACTBEHHO-TEXHOJIOTMYeCKAas 1esITeIbHOCTh:

CIIOCOOHOCTBIO OCYILECTBISATh TEXHOJIOTMYECKUN IPOIECC B COOTBETCTBUU C PErjJaMEHTOM H
HCI0JIb30BaTh TEXHUYECKHUE CpEeACTBa IS H3MEPEHHS OCHOBHBIX IapaMeTpPOB OMOTEXHOJIOTMYECKUX
IIPOLIECCOB, CBOMCTB CchIpbs U npoaykuuu (11K-1);

CIIOCOOHOCTBIO K peanu3allid U yIpaBieHUIO0 OuoTexHosornyeckumu mnpoueccamu (I1K-2);
TFOTOBHOCTHIO OIIEHMBATh TEXHUYECKUE CPEJICTBA M TEXHOJOTUHU C YUETOM 3KOJOTMYECKHX MOCIEACTBUM X
npumenenus (I1K-3);

CIOCOOHOCTBIO OOEeCHeurBaTh BBINOJIHEHUE MPaBUJI TEXHUKU O€30MaCHOCTH, IMPOU3BOJICTBEHHOM
CaHUTapuH, MOXKapHOIl Oe3onmacHocTU U oxpaHsl Tpyaa (I1K-4).

HAYYHO-MCCJIeI0BaTe/IbCKAS /1eSITeIbHOCTh:

CIOCOOHOCTBIO paboTaTh C HAyYHO-TEXHMUYECKOM HH(OpMalue, UCM0Ib30BaTh OTEYECTBEHHBIN U
3apyOexHbIN OoNbIT B podeccruonanbHon aestenbHocTH (I1K-8);

BJIaJICHUEM OCHOBHBIMHM METOJIaMU U MpUEMaMU MPOBEACHUS SKCIEPUMEHTAIbHBIX HCCIEI0BaHUN B
cBOEHl mpodeccuoHanbHOW 007acTH; CIOCOOHOCTBIO MPOBOJUTH CTAHJAPTHBIE U CEPTUPUKAIMOHHBIE
WCIBITAHUS CBIPbS, TOTOBOM MPOAYKLUHU U TeXHoJoTHYeckux npoueccoB (I1K-9);

BJIQJICHUEM IIJIAHUPOBAHUS 3KCIIEPUMEHTA, 00padOTKU U MPEJICTaBICHUS IOTYYEHHBIX PE3YIbTaTOB
(I1IK-10);

FOTOBHOCTbIO ~ MCHOJB30BaTh  COBPEMEHHbIE  HMH(MOpPMAIIMOHHBIE  TEXHOJOTMU B  CBOEHl
npodeccroHalIbHOM 00s1acTH, B TOM 4Kcie 0a3bl JaHHBIX U HakeTsl npukiiagHbix nporpamm (IIK-11).

5. AHHOTAIIUU PABOYUX ITPOI'PAMM JJUCHUIIVIMH, TIPAKTUK U TT'HA
5.1. JIucuMniIMHbI 00s13aTeJIbHON YacTH
AHHOTaNus padoyeil NporpaMmsl JUCHUILIMHbI «MHOCTPaAHHBIN A3BIK»

1. Heap aucHumiauHbl — mpuoOpeTeHrne oOyyaromumucs oOmie, KOMMYHMKaTUBHOW U
podeccHOHATIbHON KOMIIETEHLMH, YpOBEHb KOTOPBIX Ha OTIENIbHBIX JTamnax s3bIKOBOH IMOATOTOBKH
MIO3BOJISIET UCIOJIb30BaTh MHOCTPAHHBIN SI3bIK MPAKTUYECKH KaK B MPO(EeCCHOHAIbHON (IPOU3BOICTBEHHOMN
1 HAy4YHOMW) JAESITeIbHOCTH, TaK U JIIs 1iejiel caMooOpa3oBaHusl.

2. B pe3syabTaTe H3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaMH UX TOCTHKCHUS.

OK-5; OK-6

3nams:

- OCHOBHBIE€ CIOCOOBI COUETAEMOCTU JIEKCHUECKHUX EIMHHULl U OCHOBHBIE CIOBOOOpa30BaTENIbHbIE
MOJENH;

- PYCCKHE SKBHBAJICHTbI OCHOBHBIX CJIOB U BBIP@XEHHIl peud B MPOLECCE MEXKIUYHOCTHOIO H
MEXKYJITBTYPHOTO B3aHMOJACHCTBUS;
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- OCHOBHBIE IIPUEMBI U METO/1bI peheprupOoBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

- MACCUBHYIO U aKTHBHYIO JIEKCHKY, B TOM 4HcJe OOIIEHAYYHYIO U CHEIHaIbHYI0 TEPMHHOJOTHIO,
HE0OX0IMMYIO /1Sl pabOThI HaJl TUIIOBBIMU TEKCTaMH;

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYpO HA HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OpUTrMHAIBHOM JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTU IEpEeluCKy Ha H3y4aeMOM SI3bIKE C IEJIbI0 MEXKIUYHOCTHOTO U MEXKYIbTYPHOTO
B3aHUMO/JICHCTBHSI,

- BECTH PEYEBYIO JEATCIHHOCTh IPUMEHUTEIHHO K cdepe ObITOBOM U TpodeccHoHaTbHOM
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEKJIUYHOCTHOIO M MEXKYJIbTYPHOTO OOILEHUS, HaBBIKAMU U
YMEHUSMH PEYECBOM JIEATEILHOCTH TPUMEHUTEIBRHO K cdepe ObIToBOM U  mpodeccHoHaTbHON
KOMMYHHMKAIMU, OCHOBaMH IyOJIUYHON peuH;

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

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

Paszgen 1. I'paMmMarnueckue v IEKCUYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopspkeHre ¥ M3MEHEHHUE TJIaroja-cBs3kd B (popmax HacTosiiero BpeMeHH. BuyioBpemeHHbIe
¢opmbl riarosnioB. OOpazoBaHue (OpM MPOCTHIX, NPOJOKEHHBIX, HNEPPEKTHBIX U MepPEeKTHO-
MIPOJIOJDKEHHBIX BpeMEH Iiiaroja. BompocuTenbHble MpeiokKeHUs B pa3inyHbIX BpeMeHax. OOpa3zoBaHue
OTpULATENbHBIX (JOPM IJ1arojia B pa3IMyHbIX BpEMEHaXx.

1.3 OOpa3oBaHue NPOCTHIX, MPOJODKEHHbIX, MEPPEKTHBIX BpPEMEH TIJarojibHbIX GOpM U
ynotpednenue ¢opMm crpaaarenbHoro 3aiora.l.4. BunoBpemennsie (opmbl riaronos. OOpa3oBaHue
MIPOCTBIX, MPOJIOJDKEHHBIX, MNEPPEKTHBIX U NEpPEKTHO-IPOJOHKEHHbIX BpeMeH. BomnpocurenbHbie
MpeVIOKEeHUsT B pa3inyHbIX BpeMmeHax. OOpa3zoBaHue OTpHULATEIbHBIX (OpPM TI1arojia B PasIUYHBIX
BpeMeEHax.

1.4 Ilpuuactus. [lpuyactus HacTosiero u npoieauero BpeMenu. [leppextHeie Gopmbl puyacTus.
Mecto npuyactuii B peuiokeHun. AOCOIIOTHBINA IPUYACTHBINA 000pOT.

1.5 Undunutus. @opmel unpuuutuba. [IponosmkeHHbId U nepPekTHbIH HUHOUHUTUB. DYHKIUU
nH(pUHUTUBA B npeanoxxkeHnu. OOpa3oBaHue W ynoTpeOiieHne UHQUHUTHBHBIX O0OPOTOB THIA «CIIOKHOE
MOJJIEXKAILEE» U «CIIOKHOE JIOTIOJTHEHHUE.

1.6 Mopanbeubie riaroasl. CTpykTypa npemioxenus. [IpuHnuns! cioBooOpa3oBanus. CokpaiieHus
(ab0peBuarypel). O6o3Hauenune natel [IpaBuia dreHUss XUMUYECKHUX DJIEMEHTOB, 0003HAUYCHUN U (OpMyI
HEOPraHMYECKUX COCAMHEHUN W ypAaBHEHUN XMMHYECKHMX peakuui. [IpaBuia dTeHus eauHUL] U3MEpEHUS.
[IpaBuiia yTeHUST HAMMEHOBAHUM OCHOBHBIX OPraHUYECKUX COECTMHEHU.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B CIIEMAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.1. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bI, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumunyeckas nabopatopus. Texnuka Oe3omacHoctu B Jaboparopuu. M3mepenus B
XMUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2 llonstme o Buumax ureHusd. IIpocMoTpoBoe uTeHMEe Ha INpuMmepax TeKcToB O xumuu, .M.
Mengeneere, PXTY um, JI.11. Menaeneena.

AXTUBH3AIMS JIEKCUKH POYUTAHHBIX TEKCTOB.

2.3 Wzyuaroliee 4TeHrne HayYHbIX U HAYYHO-TIOMYJIIPHBIX TEKCTOB 110 BRIOPAHHOMN CHEMATbHOCTH Ha
npumepe TekcToB: «Hayka u HaydHble MeTOIbD», «XUMHUYecKoe mnpeanpusituey, «CoBpeMeHHbIE
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MHXEHEPHbIE TEXHOJIOTHM», «XuMmuueckas maboparopus. TexHuka Oe3omacHocTH B JabopaTopuu.
W3mepenuss B xumuueckoi sabopatopun», «Xumus Oynymiero. CoBpeMEHHbIE TEHACHLIMM Pa3BUTHS
Haykn», «buorexnonorus. ®apmaneBTHUECKHE IPOU3BOJICTBAY, «3eneHas xumus. [Ipodaempl skonorumy.

Jlexcuuyeckne OCOOEHHOCTH TEKCTOB HAyYHO-TEXHHYECKOW HANpaBlIE€HHOCTU. TepMUHOJIOTHS
HayYHO-TEXHUUYECKOH JIUTEPATYphl HA U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TeMaMm:

3.1.1. «I'oBopuMm o cebe, 0 cBoei Oynytieit mpodeccum,

3.1.2. «Moi1 yruBepcurer»,

3.1.3. «YHUBEpPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosnoru4eckas pedb 1o TeMe «o cebe u o Oyaymieit npodeccun». JIekcuaeckue 0COOCHHOCTH
MOHOJIOTUYECKOU PEUH.

3.3 PeueBoif ATHKET MOBCEIHEBHOrO OOIIEHUS (3HAKOMCTBO, IPEACTaBIECHUE, YCTAHOBJEHUE U
nojJiep)kaHue KOHTaKTa, 3ampoc M cooOuieHue uHpopMmanuu, NoOyXKIAeHHE K JIeHCTBUIO, BbIPAKEHUE
POCHOBIL, COTIACHS).

Oco0eHHOCTH TUAIOTUYECKOH peuH 0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATbHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. 'pammaTHyUeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CHEIIMATIbHOCTHU:

Pa3nuunble BapuaHThl IEpeBOja MPUYACTUN Ha pycCcKUil s3bIK. [IpryacTHbIE 060POTHI U IPHUEMBI X
IIepEBOJIA HA PYCCKUH A3BIK.

4.2. CocnaratenbHoe HakJoHeHHE. POpPMbI COCIAraTeabHOr0 HAKIOHEHHUS B HM3Yy4aeMOM S3bIKE.
MopnanbHble TJaroibl U HUX HCIOJb30BAaHHE B MPEUIOKEHUSX B COCIAraTeJbHOM HAKJIOHEHUU. THIIbI
YCIIOBHBIX Ipe/uiokeHn. BapuanTsl nepeBoaa npeyioxkeHuil B cocliaraTeIbHOM HAKJIOHEHUH U YCIOBHBIX
npeioxxeHuit. [lopsiiok cia0B B peaoKeHuu. OMpaTHuecKue KOHCTPYKIUH.

4.3. W3yuenue mpaBuil mepeBoja pazaudHbX (GopM MHPUHUTHBA U UHPUHUTHUBHBIX 00OPOTOB Ha
PYCCKHH SA3BIK.

4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «/3MepeHust B XuMU4eCKOM Jabopatopum».

Crunucruyeckue OCOOEHHOCTH CIELMAIbHOW HAayYHO-TEXHUYECKOW muTeparypbl. OpraHuzanus
paboTel co crnenuanbHbIMM cioBapsmu. Ilonstue o pedepupoBaHMM U AHHOTUPOBAHUU TEKCTOB I10
cnenuanbHocTH. llonck HOBOWM HHpOpManuu mpu paboTe C TEKCTaMU W3 IMEPUOAMYECKUX HU3JIaHUN U
MOHOTpa(Uii, UHCTPYKIUH, IPOCIEKTOB U CIIPABOYHON JTUTEPATYphl IO pacCMaTpUBAEMOM TEMATHUKE.

4. O0beM yueOHOH TUCHUITHHBI

Cemectp
5 Bcero

Bun yuebnoit paboTsl 1 cemectp 2 cemecTp

3E | Akanm. 4. | 3E Axkan. 4. 3E | Akan. 4.
OO61mast TpyA0€MKOCTh TUCITUTUTHHBI 8,0 288,0 4,0 144,0 4,0 | 144,0
KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: 2,2 80,8 1,3 48,0 0,9 32,0
[Ipaktuueckue 3ausarus (113) 2,2 80,0 1,3 48.0 0,9 32,0
CamocrosiTesibHAs paboTa 4,8 172,0 2,7 96,0 2.1 76,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,4

4,8 2,7 2,1
CaMOCTOSATEIbHOE U3YUCHHUE Pa3/ieiioB 1716 95.6 76,0
JTUCIUTLINHBI
Buabl koHTpOJIA:

13



Buo konmpona uz YII +
OK3aMeH 1,0 36,0 - - 1,0 36,0
KoHraktHas  pabora —  TIpOMEKYTOYHAs 0.4 ) 0.4
aTTecTanus 1,0 ' - 1,0 ’
[ToaroToBka Kk 3K3aMeHy 35,6 - 35,6
Buja nToroBoro KOHTpoJIA: 3ader c oneHKOM JK3aMeH
Cemectp
. Bcero
Bun yuebnoii paboTsl 1 cemectp 2 cemecTp
3E | Actp. u. 3E | Actp.u. | 3E | Acrtp. u.
OO611ast TpPyA0EMKOCTh AUCLUTIIIUHBI 8,0 216 4 108 4 108
KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: 2,2 60,6 1,33 36 0,89 24
[IpaxTuueckue 3anstus (I113) D) 60,0 1,33 36 0,89 24
CamocrosiTesibHas paboTa 4,8 129,0 2,67 72,0 2,11 57,0
KonrtakTHas camocrositenbHas paboTa 0,3 0,30
4,8 2,66 2,11
CamocrosiTenbHOE H3y9eHUE Pa3JIeioB 1287 717 57.0
JVCIATUTAHBI

Buabl koHTpOJIS:

Buo konmpona uz YII +

OKx3aMeH 1,0 27,0 - - 1,0 27,0

KonraktHas  pabora —  HpPOMEKyTOUYHAS 0.3 ) 0.3

aTTeCTaIHs 1,0 ' - 1,0 ’

[ToaroroBka K sK3amMeHy 26,7 - 26,7
3auer ¢

Bua uToroBoro KOHTpoOJIs: - IK3aMeH
OlleHKOM

AHHOTanus padoyeil NPOrpaMmMsl JUCHUILIMHBI «Pu10copus»

1. Heas mucunnimubl «Ounocodusi» — chopMUpOBaTh y CTYJEHTOB KOMILJIEKCHOE IIPE/ICTAaBICHHUE
0 poJii U MecTe pUIOCOPUH B CUCTEME 'YyMAaHUTAPHBIX, COLIMAIBHBIX U €CTECTBEHHBIX HAYK, [I03HAKOMHTD
UX C OCHOBaMHU (punocockoro 3HaHMs, HEOOXOAWMBIMU Uil PEIICHUS TEOPETUYECKUX U MPAKTUYECKUX
3ajad.

2. B pe3yabTraTte u3y4eHUsi AUCHUILUIMHBI O0y4YalOUIMiCH [0JKeH 00JajaTh ClEeIyIOIUMU
OOLIEKYIbTYPHBIMH KOMIIETEHIUSMU:

- CIOCOOHOCTbIO  HCHOJIb30BaTh  OCHOBbI  (QWIOCOPCKUX 3HaHUM ans  popMHupoBaHUS
MupoBo33peHueckoil mozunuu (OK-1);

- crocoOHOCThIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCIPUHUMAS COLIMAJbHBIE U KYJIbTYpHBIE
paznuuus (OK-6).

B pe3ynbraTe ocBO€HUS AUCUUILTMHBI O0YyJaIOUIUICS JOIDKEH:

3HATh: OCHOBHOE COJIEp>KaHUE TJIaBHBIX (PUIOCO(CKUX IIKOJ U HAMpPaBICHUH, IPeACTaBUTENEH ITUX
IIKOJI, CBSI3b W pa3iuuue ux QuIocoPckux uaei, CBA3b HCTOPUKO-(PUIOCOPCKUX KOHLEMIHUHA C
COBPEMEHHBIMU Npo0IeMaMH UHIUBUIYAIbHON U 00IIECTBEHHOM KU3HU;

yMeTh: IIOHMMaTh W aHAJIM3UPOBAaTh MUPOBO33PEHUYECKHE, COLUAIbHBIE W HHAUBUAYAJIbHbIE
npoOieMbl COBPEMEHHOM JKM3HM; TIPaMOTHO BECTH JMCKYCCHIO, aHAJIU3UPOBATh OCOOEHHOCTHU
MEXKYJIbTYPHOTO B3aUMOJICHCTBHUS, 00YCIIOBICHHbIE PA3IUYUEM 3TUYECKUX, PEIUTHO3HBIX U IIEHHOCTHBIX
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CHCTEM, ONHpasch Ha HapaOOTaHHBIH B HCTOPHH (GWIOCOGUU MaTepHal; MPHUMEHSATh MOJYYCHHBIC
¢bunocodckre 3HaAHUS K pEHICHUIO TPOPECCHOHAIBHBIX 33714,

BJIAJleTh: MPEJCTAaBICHUAMU 0 (punocopun Kak HayKe U CHUCTEME LICHHOCTEH, €€ MECT€ B CHUCTEME
T'YMaHUTAPHOTO 3HAHHS, OCHOBaMH (HIOCO(CKOTO MBINIICHHUS; KaTeTOPUAIBHBIM alapaToM H3ydaeMou
JUCHMIUIMHBL, (WIOCOPCKUMU METOJaMU aHajiu3a pa3jIudHbIX MpodjeM, HaBbIKaMu (duaocodpckoit
KYJBTYpBl ISl BBIPAOOTKH CHUCTEMHOTO, IIEJIOCTHOTO B3IUIAJa HA JIEHCTBUTENBHOCTH M MECTO XUMHUHU U
XUMHUYECKON TEXHOJIOTHH B LETOCTHOM KapTUHE MUPA.

3. Coaep:xanue TUCHUINIMHBI.

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

Paspen 1. OcHoBHBIE puitocodckne MKOJBI.

Antnunas ¢unocodus (mocoxparuku, coductsl, Coxpar, Jlemokput, IlmatoH, ApucroTens,
AIUTMHUCTHYECKU-pUMCKasi ¢uinocodusi). OcHOBHbIE NpOOJIEMBbl CpPelIHEBEKOBOW (GMIOCOGUH U AMOXHU
Bospoxnenus. Gunocopus Hosoro Bpemenu (XVII — XVIII BB.) Uaeonorus Ilpocsemenus. Hemernkas
knaccuueckas Quiocopus. Pycckas ¢unocopus XIX — XX BB. OCHOBBI MapKCHCTCKOH (uitocodumu.
OcHOBHBIE HaITPaBJICHUSI COBPEMEHHOM (Prtocopuu.

Pa3nen 2. ®unocopckue KoHUeNnUUU ObITUSL M IO3HAHHUS.

[Ipo6nema ObiTusi B uctopun umocoduu. IlonsTus marepuanbHOro U HaeanbHOro. OCHOBHBIC
¢unocopckue HampaBlICHUS: MaTepuaiu3M U uaeanusM. llpuHoun rio0aIbHOrO 3BONIOIMOHM3MA B
COBPEMEHHOM HAyYHOU! KapTUHE MHUpa.

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

[Ipoucxoxnenne co3Hanus. Ponb Tpyaa B TNPOUCXOXKICHHHM CO3HAHUS. Mmeamuctuyeckwe W
MaTepUaJucTHUeckue KoHuenuuu co3HaHus. Co3nHanme u Mmo3r. CozHarenbHOE U 0Oecco3HaTEeNbHOE.
Coznanue u s3bIK. CO3HaHUE U CAMOCO3HAHUE.

Konnenmmu rHoceonormu B HUCTOpUH (QuUIOCOPHUH: CEHCYaaM3M, pPAUOHAIN3M, CKENTHIU3M,
arHOCTUIIN3M, KOHIICTIIMS BPOXKICHHBIX HICH, anmpuopusM. JlWajeKTHKa TO3HAHUS: YYyBCTBEHHOE W
panroHansHOe. OCHOBHBIE TEOPUHU HCTUHBI.

Paspnen 3. IIpoGJiembl yesioBeka B (pHJI0COPUH.

UYenosek kak mpeameT ¢uiocodcekoro ananmsa B uctopun griocoduu. [Ipoucxoxaenue denoBexa:
MPUPOJHBIE M COLMAIbHBIE YCIOBMSI aHTPOIOCOIMOreHe3a. buosornueckoe M conuanbHOE B 4YEIOBEKE.
WuauBua, WHAMBHUIYaTBHOCTD, THYHOCTD.

CMBICT )KM3HH W TIpeIHa3HAUYeHUE deioBeka. JKu3Hb, cMepTh, OeccMepTre. J{BryKeHHe HEeHACHIIHS,
€ro pojib B coBpemMeHHOU >xm3HU. llenmn m menHoctun. CB0OOMAa BOJIM M OTBETCTBEHHOCTH JIMUYHOCTH.
HpaBcTBeHHBIC, pEUTHO3HBIC, 3CTETHYECKIE [IEHHOCTH.

Pa3nen 4. ®unocopusi ucropuu u od1mecTa

YenoBek B cucTeME COLMAIbHBIX CBs3ed. JIMYHOCTH W Macchl, cBOOOJAAa M HEOOXOJIUMOCTb.
@unocodust wcropun: GOpMANMOHHAS W IUBHIM3AMUOHHAS KOHIICIIIIMH HMCTOPUYECKOTO PA3BUTHSL.
[Iporpeccucrckue ¥ HUKINYECKHE MOJIenu pa3BuTHs. ['obanbHble npoliaemMbl coBpeMeHHOCTH. Konnenus
YCTOMYMBOTO Pa3BUTHS U CIICHAPHU OYAyIIEro.

O6mectBo u ero crpykrypa. ConnanbHas, MOJUTHIECKas U TyxoBHas cdepsl obmecTBa. Konnenmun
rocynapcTsa B uctopuu puiocodckoit mpicau. ['paxaanckoe oOUIECTBO U IPABOBOE rOCYAapCTBO.

Pa3nen 5. @unocodpckue npodaeMbl XMMUU U XUMHYECKOH TeXHOJIOTHH

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa Hay4yHOTO 3HaHHA, €ro mMeToasl U (opmbl. Hayunbie
PEBOJIIOIIMM W CMEHAa THUIOB palfoHAIbHOCTH. Hayka B CcOBpeMEHHOM Mupe. OTHKa HAyKd W
OTBETCTBEHHOCTh YUYEHOTO.

[IpoGnema cooTHOUIeHHS HAayKW W TeXHUKH. CONMANbHBIC IOCIEACTBUS HAYYHO-TEXHHYECKOTO
nporpecca. DTHYECKUE U HKOJIOTHICCKUE UMITEPATUBEI PAa3BUTHS HAYKA U TEXHHUKH.

Mecto XUMUM B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOjeMa XHMHH KaK HAayKH W
npou3BocTBa. Llenn u 3amaun xumudeckoil Texnosnoruu. Crienupuka XUMUKO-TEXHOJIOTHYECKOTO 3HAHMS:
(GbyH1aMEHTaIbHOE U IPUKIIAAHOE, SMIIMPUIECKOE U TEOPETHUECKOE.

4. O6beM JUCHUILVIMHBI U BUbI y4eOHOH padoThl.

0O0BneM TUCHUILINHBI

B OHoll pad
HAbI Y4€OHOH PadOThI 3E AKaj. 4. AcTp. 4.
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O0masi TPya0eMKOCTh JAUCHMIUIMHBI MO Yy4eOHOMY 5,0 180 108
IUIAHY

KonrTaktHas pa6ora (KP): 1,33 48 36

Jlexmmm (JIex) 0,89 32 24

[TpaxTueckue 3anstus (113) 0,44 16 12

CamocrositesbHas padora (CP): 2,67 96 72

CaMOCTOSATENPHOE H3YUYEHUE PA3IeIOB JUCITUTIIMHBI 2,67 96 72

Bua konTpoasn: JK3aMeH

JK3aMeH 1,0 36 27

KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 1.0 0,4 0,3

[ToaroToBKa K 3K3aMeHY ’ 35,6 26,7

AHHOTanusA padoyeil nporpaMmMsl JUCHUILIMHBI «McTOopus»

1. Heap pucoumIuMHbBL — (QOPMHPOBAHME Yy CTYACHTOB IIEJIOCTHOTO IpEACTaBICHUS 00
ucTopuyeckoM rpouuioM Poccun, ee Mmecte BO BCEMUPHO-UCTOPUYECKOM TPOILIECCE.

2. B pe3syabTaTe u3yyeHUs1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIeNyOUUMA OOIIEKYIbTYPHBIMH KOMIIETECHITUSMH:

OK-2.

3Hamb:

- OCHOBHBIE 3Tanbl U KIOYEBbIE cOObITHS HUcTOpuM Poccuu u mMupa; 0COOEHHOCTH pa3BUTUS
POCCHUICKOTO TOCYAapCTBa, BIAAIONINXCS IeATENIeH OTeUeCTBEHHOW U BCEOOIEH CTOPHUH.

ymembp:

- COOTHOCHUTH OOIME HCTOPUYECKUE TMPOLECChl M OTHeNbHbIE (AKTHI; BBISABIATH
CYLIECTBEHHbIE YEpPThl HCTOPUYECKUX IIPOLECCOB, SBJIECHUH M COOBITHI; aHaIM3UPOBATh COLMAJIBLHO-
3HAYUMbI€ MTPOOIEMBbI;

- (hopmynupoBaTh U apryMEHTHUPOBAHO OTCTAWBAaTh COOCTBEHHYIO MO3ULMIO MO Pa3IUYHBIM
npo0iemMaM UCTOPUU.

enademu:

- IpeCTaBIECHUSAMHU 00 UCTOPUH KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTAPHOTO 3HAHUS;

- IpeACTaBICHUSMHU 00 OCHOBHBIX 3TaIlax B UICTOPUU YEJIOBEUECTBA U UX XPOHOJIOTUU;

- KaTeropuajJbHO-NOHITUWHBIM allapaToM U3y4aeMoM AUCHUILINHBL

- HaBBbIKAMM aHaJIM3a UCTOPUUYECKUX UCTOYHHUKOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszpen 1. Ucropusi kak Hayka. OCO0EHHOCTH CTAHOBJICHUS rocylapcrBeHHocTH B Pocenu.

1.1. MHcropus B cucTeMe COUMAJBbHO-TYMAHUTAPHBIX HayK. OCHOBbBI MeTOJ0JIOTMH
ucropuyeckoit Hayku. Hauaso rocynapcrsennoctu. Kuesckas Pyce.

Mecto ucropum B cucreme Hayk. lIpenMer ucropuueckoil Hayku. Posib Teopuu B ITO3HAHUU
npouutoro. CymHocTs, GopMbl, GYHKIIMH UCTOPHUUECKOTO 3HaHUS. ICTOYHMKY 10 0TeYeCcTBEHHON UCTOPUH,
ux knaccugpukanus. Ucropus Poccun — HeoThemieMasi 4acTh BCEMUPHOUW UCTOpUU; 00IIee U 0COOEHHOE B
HUCTOPUYECKOM Pa3BUTHUH.

CrnaBstHCKOE 0OIIIECTBO B 30Xy PacCelICHHs. ITHOKYJIbTYPHBIE M COIIMAIBHO-TIOJIMTUYECKHE
MPOIIECChl  CTAHOBJICHHS POCCHICKOW TrocyaapcTBEHHOCTH. (OCHOBHBIE COIMAIBHO-3KOHOMHUYECKHE
npoueccel U cneuuduka GopmupoBaHus (eoJanbHbIX OTHOIIEHHH Ha Pycu. OcoOGeHHOCTH conualibHO-
noauTuaeckoro pazsutus Kuesckoii Pycu. [Ipunsarne xpuctnancrsa. @opMupoBaHue IpaBOBOM CUCTEMBI.

1.2. Pycckue 3emiu B XII — nauasne XVI BB. O0pazoBanue Poccuiickoro rocyaapcraa

[IpuunHbl 060c00IEHNS 3eMeNb U KHsDKeCTB. COIMaIbHO-MIOJIUTHYECKas! CTPYKTYpa PYCCKUX
3eMeNlb IepuoAa MOJUTUYECKOW pa3apobiieHHOoCTH. DOpMHUpPOBAaHME PA3IUYHBIX COLMOKYIbTYPHBIX
MoJeniel pa3BUTHS IPEBHEPYCCKOTO 00I1IeCTBA U TOCYJapCTBa.

Mourono-tarapckoe HamectBue Ha Pych. Okcnancus B 3anaanyio u Ceepo-3amannyto Pych.
Benukoe kaspxkectBo JInToBckoe u Pycckoe rocynapctBo. ColnanbHO-IOTUTHYSCKAE U3MEHEHHUS B PYCCKUX
3eMJISIX B TIEPHOJI MOHTOJIO-TaTapckoro rocmojactBa. Crnenuduka GopmupoBanus eauHoro Poccuiickoro
rocynapcta. PaszButue ¢deomanpHoro 3emiennanenus. ComnepHuuectBo KHsbkecTB CeBepo-BocTounoit
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Pycu. IIpuunnbl Bo3BbIIeHNsT MOCKOBCKOTO KHspKecTBa. [lepBble MOCKOBCKHE KHA3bs. JIMuTpuil JJoHCKOM.
KynukoBckas 6utBa, €€ ucropuueckoe 3HaueHue. Poib 1epkBu B 00benuHUTENbHOM mpouecce. Cepruit
Panonexckuii.

OcoOenHocTu monuTHYecKoro ycrpoiictBa Poccuiickoro rocynapcrsa. MBan IIl. Bo3nukHoBeHue
COCJIOBHOM  CHCTeMbl  opraHuzanuu  ooOmectBa. MecTHuuecTBo.  [Ipeanocwiiku — ckiiaabIBaHHs
caMOJIep>KaBHBIX 4epT rocynapcTtBeHHou Biactu. Bacumuii III. VMctopuueckoe 3HaueHune oOpazoBaHHS
eauHoro Poccuiickoro rocynapcraa.

1.3. Poccus B cepenune XVI — XVII BB.

WBan ['po3HBIN: MOMCK aNbTEPHATUBHBIX IyTEW COLMAIBHO-IIOJIMTHUYECKOTO pa3BUTHs Pycu.
CkiaZiblIBaHU€ COCJIOBHO-IIPEICTABUTEIILHOM MOHApXUU U €€ OCOOCHHOCTH IO CPaBHEHHIO CO CTpPaHAMHU
3anagaoit EBpomel. 3emckuit Cobop. M30pannas Pama. Pedopmer 50-x romoB XVI Beka u ux 3HaveHHE.
Cyneonuk 1550r. Crornaseiii Cobop 1551r. [pucoenunenne k Poccuu [loBomkss, [puypanss u 3anagHoi
Cubupu. JluBoHcKasi BOMHA: eI M NMPUYMHBI Heyaad. ONpuYHUHA: MPUYUHBI, CYLHIHOCTb, MOCIIEACTBHUSL.
XozgiictBenHoe pazopenue 70-80rr. XVI B. Drambel 3akpenolieHus KpecTbsHCTBA. DdopmupoBanue
O(pUIMAIBHOMN UJICOJIOTUN CaMOJIEPIKABHUS.

«CmyTHOE BpeMms»: OclablieHne TOCYJapCTBEHHBIX Hauaj, TMOMbITKA BO3POXKICHHS
TPaJMLUOHHBIX («IOMOHIOJIbCKMX») HOPM OTHOILIEHUIN MEXIy BiacTbio U obuiectBoM. [IpaBnenue bopuca
lNogynosa. Jhxenmurpuii I. bosipckuit nape Bacunuin Llyiickuii. Bocctanue U. bosotHukoBa. Jixenmurpuii
II. ®enomen camo3BancTBa. [losbeko-mBenckas nHTepBeHuusa. CemubospimHa, okkynauus Mockssl. Posib
HapOJHOTO OMNOJIYEHHs] B 0CBOOOXKAeHMU MockBbl U n3rHanuu uyxesemieB. K. Munun u I, [loxapckuii.
3emckuit cobop 1613r. Bouapenue nunactiuu PomaHOBBIX.

Tepputopus u Hacenenue crpansl B X VII B. Biusaue nocneactsuit «CMyTHOro BpeMeHU» Ha
sKoHOMHUYEecKoe pasButue Poccuu. Passutue gopm deomanpHOTO 3emiieBnaneHus u xo3siicta. CodopHoe
VYnoxenne 1649r.: ropuaudyeckoe 0(OPMIICHHE KpEIMOCTHOTO TMpaBa U COCIOBHBIX ¢yHKIUNA. Poct
0OLIECTBEHHOIO pa3fiefieHusl Tpyna u ero cnenuanuzauus. [lepseie ManydakTypsl U ux xapaxrep. Hauamno
(dbopMHUpOBaHHSI BCEPOCCUHCKOTO pbIHKA. Spmapku. Pa3Butue BHYTpeHHEH | BHEIIHEH TOPrOBIIM.
Vkpennenue kynedectBa. HoBoToproselii ycraB. LleHTpanusanus BiacTH, Hadalo Iiepexoja K
abcomotusMmy. Ilpexpamienue nestenbHocTH 3eMcKuX coOopoB. M3menenue posnu bosipckoit Jlymbl.
epkoBb u rocymapctBo. LlepkoBHbIA packos. «byHTamHbli Bek». [IpUYMHBI MacCOBBIX HApPOIAHBIX
BeicTyuiennid B XVII B. T'opoackue OyHthl. Boccranmne mon mpeasoautenbctBoMm C. PasuHa: mpudmHbL,
0COOEHHOCTH, 3HaU€HHUE U NociencTBus. Poccuiickas MbICib U KyJabTypa B npenasepun HoBoro BpeMeHu.

Paspen 2. Poccuiickass umnepust B XVIII- nayaune XX B.

2.1. Poccuiickoe rocynaperso B XVIII Beke — Beke MOAepHU3ALMHU U IIPOCBEILICHUSA

XVIII Bex B eBponeiickoi U MuUpoBOM ucropuu. Poccusa m EBpora: HOBblE B3aMMOCBSI3U U
pasnmuums. Ilerp I Goprba 3a mpeoOpasoBanue TpaauuMOHHOTO obmectBa B Poccun. OCHOBHBIE
HaIPaBJICHUS «EBPOIIEU3ALMN» CTPAHbl. DBOJIOLUS COLIMAILHON CTPYKTYphI 001ecTBa. BHEH IS nonuTuka
Iletpa 1, e€ cBsa3p ¢ mpeoOpasoBaHusMH BHYTpuU cTpaHbl. Pedopmbl Ilerpa | kak mepBasi mombITKa
MOJIEpHU3ALMU CTpaHbl, €€ 0COOCHHOCTH. Pa3BUTHE MPOMBIIUIEHHOCTH. YCHUJIEHHE POJIM TOCylapcTBa B
HapallMBaHUU MPOU3BOAUTEIbHBIX CUJI cTpaHbl. KoHneniums mepkaHTwim3Ma U e€ peanusanus B Poccun.
Coznanue perynasipHoi apmuu U ¢uota. AnMuHuctpatuBHas pedopma. LlepkoBnas pedopma. Tabenb o
panrax. bopb0a c¢ koHcepBatuBHOM omnmno3uuued. OdopmiieHne abCcoNOTHU3Ma, OCHOBHBIE YEPTHl U
ncropudeckoe 3HaueHue. lIpoposrinamenune Poccun nmnepueil. YopoyeHue MexIyHapOJHOTO aBTOpUTETa
CTpaHBI.

JIBOpLIOBBIE IEPEBOPOTHI, UX MIPUUUHBI, COLIUAIBHO-TIOIUTHYECKAs! CYIIHOCTb U MOCIEICTBHUS.
@®aoputusM. Pacmmpenue npuBuieruii ABopsHcTBa. JlanbHeilmas OropokpaTH3anusi rocarmmapara.
Bremnss nonmruka Bo BTopoi yerBeptH — cepeaune X VIII Beka.

Exkarepuna II: mcTOKM M CyIIHOCTH Jyanu3Ma BHYTPEHHEW MNOIUTHKU. «IIpocBemeHHbIl
abcomrotuzMy». Cekynsipuzanus LEPKOBHBIX 3€Melb. YJIOKeHHas Komuccusa. KpecTbsHCKMIl Bompoc.
Haponnoe Bocctanue noa npeasoautenbetBoM E. [TyraueBa (nmpeanoceuiku, Xxapakrep, 0COOEHHOCTH, MECTO
B HCTOpUH). YKpeIUIeHHe rocynapcTBeHHOro ammaparta. ['yOepHckas pedopma. CocioBHas TOJMTHKA
Exarepuns! 11. HoBblli ropuinydeckuii ctatyc JBOpsAHCTBA. BHemHsAsa nonmutrka Poccnn BO BTOpOi OJOBUHE
XVIII Beka. [lanpHelniee pacmupenue rpadul Poccuiickol IMIEpHH.

[MapctBoBanue IlaBna I. IlombpiTka OrpaHu4eHUs ABOPSAHCKOM BJIACTH CaMOJEPKABHBIMHU
CpeICTBaMU. Y3KECTOUEHHUE MOJIUTHUECKOTIO PEKUMa.
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Pycckas kynbrypa XVIII Beka: OT NETPOBCKMX MHULIMATUB K «BEKY IMPOCBEIICHUS.

2.2. Poccus B XIX crosieTnu

[Ipomermnennsii mepeBopot B EBpome m Poccuu: obmiee m ocoOenHoe. Bakneitmme ycrmoBus
nepexosna Poccun K HMHAYCTpUaIbHOMY OOIIECTBY — pPELIEHHE KPECThSHCKOIO BOINPOCA W OrpaHUYCHHE
caMoJIep>KaBHsl.

Kpectpsacknii Bonpoc: 3tansl pemenus. llepbie moacTynsl K OTMEHE KPENOCTHOTO IIpaBa B Hayale
XIX B. Yka3 1803r. o «cBoOoaHBIX xsebomamiax» yka3 1842r. 00 «o0si3aHHBIX KpecThsiHax». Pedopma I1.
. KuceneBa. Pemenue KpecTbsiHCKOro Bompoca B IepuoJ npasieHus Ausekcanzapa II. Ilpenmocsuiku u
MIPUYMHBI OTMEHBI KpernocTHoro npasa B Poccun. «Manudect» 19 despans 1861r. u «llonmoxenus»: ux
coJiep’KaHue, 3HaueHHe, BO3/ecTBIE Ha pa3BuTHE nopegopmenHoi Poccuu.

[lonbiTkM  peOpMUPOBAaHUS  CHUCTEMBI  T[OCYIapCTBEHHOro  yrpaBieHus. [IpoekTbl
nubepanbubix pedhopm M. M. Cnepanckoro u H. H. HoocunbineBa mpu Aunekcanape I. N3menenue
noauTudeckoro kypca B Hadane 20-x rr. XIX B. Bryrpennss nosmruka Huxomas I. Ykpernsenue
camojiep>kaBHOM BiacTy. [lanbHelas neHTpanu3aius, OropokpaTu3alus rocyJapcTBeHHOro crpos Poccun.
Ycunenue penpeccuBHBIX Mep.

Pedopmbr 60-70-x rr. B 00JlacTH MECTHOIO yIHpaBIEHUS, CyAd, apMuHU, IedaTd U p.
HcTtopuueckoe 3HaueHue npeodpazoBanuii 60-70-x rr. «Konrppedopmbi» Anexcanapa I1I.

OobmectBenHoe aswkeHue B Poccum XIX Beka. @opMupoBaHue Tpex TEUYCHHI:
KOHCEpBaTUBHO-OXPAHUTEIBHOTO, JIMOEpaIbHOrO M paaukaibHOro. KoHcepBaTHBHO-OXpaHUTEIbHOE
Hanpasienue. H. M. Kapamsun. C. I1. [llesipeB. M. I1. IToroaun. M. H. Karkos. K. I1. [lobenonocues. /.
N. Unogaiickuii. C. C. YBapos. Teopus «oduimanbHOi HAPOAHOCTIY.

JIuGepanbnoe wnHampasnenue. Wnaeitnoe wacinemue II. . Yaanmaea. 3amamHuku u
cnaBsiHouiel. K. JI. KaBenmun. b. U. Ynuepun. A. . Komenes. K. C. AkcakoB. CTaHOBJICHHE WICOJIOTHH
pycckoro nubepanusma. JlnbepanbHas Oropokpatust U €€ posb B pedopmax 60-70-x rr. XIX B. 3emckoe
nekeHne. OcoOEHHOCTH POCCUHCKOTO TnOepanu3ma.

PanukanpHoe HampaBnenue. Havamo ocBoOoauTenbHOrO  IBWIKEHHs.  JleKaOpHCTHI.
dopmupoBaHue HUAEOJOTMM  Jekabpusma. OBomtouus jaBwkeHus: «Coro3  cmaceHus», «Coro3
onaroneHctBus», CeepHoe u HOxHoe oOmiecTBo. OCHOBHBIE IpOrpaMMHBIE JOKYMEHTHl. Boccranus B
[lerepOypre u Ha tore. [IpuumMHBI NOpakeHWsT W 3HAUEHUE BBICTYIUIEHUS JAeKkaOpucToB. IlombITku
MPOJOJDKATH Tpaaunuio nekadpuctoB. Kpyxkku 20-30-x romoB XIX B. Ilpeamochbuiku U MCTOYHUKH
counanusMa B Poccun. «Pycckuii commanuzm» A. U. 'epuena u H. I'. Uepnbimesckoro. [lerpamesus. C. I
Heuaes n «newaeBmuna». HapogunuyectBo. M. A. bakynun. I1. JI. JlaBpos. II. H. Tkaues. I[lonutnueckue
JOKTPHUHBI U PEBOJIFOLIMOHHAS IE€ATEIbHOCTh HAPOJHNYECKUX opranu3anni B 70-x — Hagane 80-x rr. XIX B.
JIuGepanbupie Hapoauuku 80-90-x rogoB. CtanoBieHue pabouero nekeHus. OpopmiieHne MapKCUCTCKOTO
teuenus. ['. B. Ilnexanos. B. U. Yubsuos (JIenun).

Buemnsis nonutnka Poccun B XIX B. Ilpuunnbsl OTteuectBeHHOM BoiHBI 1812r. 3HaueHue
nmobenpl Poccum B BoiiHe mpoTuB Hamonmeona m ocBoGomuTensHOro moxoga B EBpormy. Poccwuiickoe
camojiepkaBue U «CasienHbiii Coto3». Boctounsliii Bonpoc u ero pemenue B XIX Beke. Poccust 1 Hapoabl
Cesepnoro Kaskaza. Kpeimckas BoitHa, e€ mpuumabsl u nocnenactBus. [lommtuka Poccum Ha JlambHem
Bocroke. IIponaxka Anscku. [lpucoenunenne Cpenneit Asuu k Poccun.

Pycckas xynbrypa B XIX B. OO111e 10CTHKEHUS U TPOTHBOPEUHSI.

2.3. Poccus B Hayase XX Beka (1900 — 1917rr.)
Tepputopus u Hacenenue Poccuu B Hauane XX Beka. CouuanbHas CTPYKTYpa.

Oco0OeHHOCTH  COIIMAJIbHO-OKOHOMHMYECKOro pa3BuTus Poccum B Hawame XX  Beka.
OObekTuBHasE MOTPEOHOCTh MHIYCTpUAIbHON MoaepHu3auuu Poccun. VYcuieHwe rocynapcTBEHHOTO
perynupoBanus sxkoHoMukn. Pedopmer C. 0. Butre. Pycckas nepeBns B Hauane XX Beka.

CootHomienue nonuTuueckux cuia B Poccum B Hauane XX Beka. Hapacranue kpusuca
camoziepkaBus. IlepBast poccuiickas peBOJIOLUSA: NPUYUHBI, XapaKTep, OCOOEHHOCTH, IBMXKYILHE CHIIbI,
stanbl, 3HaueHue. Manudect 17 oktabdps 1905 r. OOpa3oBaHHe MNOJUTHUYECKUX HAPTUH, UX T'EHE3UC,
Kinaccuukaius, mporpamMma, TakTWkKa. [ ocymapcTBeHHass aymMa Hadasia XX BEKa — TIEPBBIA  OIBIT
pOCCHICKOTO TapiamMeHTapu3Ma. TpeTbenroHbCcKas mojuTudeckas cucrema (1907-1914): Bmacte u
obmectBo. CTonbIIUHCKAsT arpapHas pedopma: SKOHOMHYECKasi, COIMAIbHAS U MOJHUTUYECKAs] CYITHOCTb,
UTOTH, TIOCTIEICTBUSL.
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[lepass MupoBas BOWHAa W ydacTMe B Hell Poccum. BimsHue BOWMHBI Ha COLMAIBHO-
SKOHOMHYECKOE M NOJIMTHYECKOe pasBuTHe Poccun. Kprsuc Biiactu B rojibl BOMHBI M €r0 UCTOKU. BimstHue
BOWHBI Ha MpHUOIMKEHNE 00IIIeHAIIMOHATIBFHOTO Kpr3nca. Poccust HakaHyHe PeBOJTIOIUH.

[To6ena deBpanbCKO PEBOIIOLUU U KOPEHHbIE U3MEHEHUS B MOJIMTUYECKON KU3HU CTPAHBI.
Bpemennoe mnpasutensctBo U Ilerporpaackuii Coser. [losmtuueckne mapTHUM B YCJIOBHUSX JBOCBIACTHS.
AnbrepHaTuBbl pa3Butus Poccum mnocie ®eppansa. ConuanbHO-35KOHOMHYECKAs MOJMTHKA HOBOM BIIaCTH.
Kpuzucel Bnactu. KOpHHIOBCKOE BBICTYIIJIEHHUE H €T0 Pa3TPOM.

Paszgea 3. Ot coBeTcKoro rocyaapcraa Kk coppemennoi Poccumn.

3.1. ®opmMupoBaHue U CYIIIHOCTH COBeTCKOro crposi (1917-1991rr.)

BonmemeBuctckass  crparerus: npuumHbl 1ob6enpl.  [loarotoBka u  mobema  OKTAOPHCKOTO
BoopyxkeHHOro Bocctanuss B Ilerporpame. II Bcepoccuiickuit che3n COBETOB W €ro  peIICHHS.
DKOHOMHMYECKasi M ColMalibHas MOJMUTHKa OosblieBUKOB. Hauano QopmupoBanusi oAHONAPTUHHOMN
nosutudeckoit cucremsl. Pocyck YupeaurenbHoro coopanus. Koncturynus 1918r. bpectckuit mup.

I'paxxnanckas BOMHA: TPUYMHBL, OSTallbl, pPAacCTaHOBKA CHJ, pe3yJbTaThl M IOCIEICTBUS.
WuTepBeHys: npuduHbl, GopMbl, MaciiTad. Meonorus, NoJuTHKA, IPAKTUKA «BOCHHOTO KOMMYHU3May.

[TonoxeHue cTpaHbl MOCIe OKOHYAHUS IPaXAaHCKOW BOIHBL. ColMalbHO-9KOHOMUYECKUN U
MOJIMTUYECKUI KpU3UCHI B cTpaHe Ha pydexe 1920-1921rr. [lepexon k HOBOW 3KOHOMMUYECKOUN MOJIUTHKE.
CymHocTb, 1eNH, peanu3aius, TpoTuBopedns, cynpoa u 3nauenne HOIla. YTBepxaeHue oaHOmapTUtHON
MTOJIMTUYECKON CHUCTEMBI.

HanmonansHo-rocymapctBennoe crpoutenbctBo B 20-e¢ rr. Jluckyccuu o0 00pa3oBaHUU
CCCP. I cve3n CoseroB CCCP, ero pemienus u mecto B uctopuu. Koncruryuus CCCP 1924r.

[Tomutnaeckass 6oprba B maptum u rocynapctBe. Ilocmennue paboter B. WM. Jlenmna o
BHyTpeHHell u BHewmHed nonutuke CoBerckoro rocynapcrsa. Bosseimenue M. B. Cranuna. bopbsOa c
OMMO3ULIMEN TIO0 BompocaM pa3Butus crpanbl. CBepreiBanue HOIla, kypc Ha CTpOUTENHCTBO colMaIu3Ma B
OJHOM CTpaHe.

CCCP B roapl mepBbix naruietok (konen 20-x rr. — 30-e rr.). ®opcupoBaHHOE
couuanuctuueckoe crpoutenbcto B CCCP. MuaycTpuanu3anus: NpearnocblikKi, UCTOUHUKHA HAKOIUJICHMUS,
METO/I, TEMIIbI, pe3ynbTarhl. [oJMTHKA CIIOMIHON KOJJIEKTUBU3AIMH CEJIbCKOIO XO34WCTBA, €€ MPUYUHBI,
SKOHOMMUECKHE U coLuaibHble ocaeaAcTBU. Lena «00abpIoro ckaukay.

®opmupoBaHue pexuma JUYHOM BiracTH CTaJvHA W KOMAaHIHO-aJMUHHCTPATUBHOM CHCTEMBI
ynpasiieHus: rocyaapctBoM. CpallluBaHie MapTUHHBIX U FOCYIapCTBEHHBIX CTPYKTYp. Homenknatypa. Ponb
n Mecto CoBeroB, Mpo(dcoro30B, CyIeOHBIX OPraHOB W IPOKYpaTypbl B CO37aBacMOW TOTAJUTapHOM
nojauTH4eckoi cucreme. KaparenbHsle opransl. MaccoBble penpecchH.

[Ipobmema maccoBoit momnepkku coBerckoro pexkuma B CCCP. YHudukamus o0mecTBeHHOU
KU3HHU, «KYJIbTYpHas peBostonus». boppda ¢ nHakompicineM. COpOTUBICHUE CTAIMHU3MY U IIPUUKHBI €T0
nopaxeHusi. OTHOILIEHNE TOCYJapCTBA K PEJIUTUU.

Buemnss nomutuka CCCP B 20-30-e rr. IlepBble miaru coBeTckod aumiaoMatud. ['eHys3ckas
koH(pepennus. Mexnynapoanoe npusHanue CCCP. Ob6octpenue moautuyeckoid obctaHoBku B EBpome
HaKaHyHEe BTOpPOM MHpOBOW BOIHbI. [lepBbie BOoeHHbIE KOHQIUKTHI. MIOHXEHCKOE COTJIAalllEHUE U €ro
BIMSHUE Ha MEXJIyHapoaHoe mosoxkeHue. Heymaum meperoBopoB mexiay CCCP, Anrnueit, @pannueit o
npenoTBpamieHud BOMHBL. COBETCKO-T€pMaHCKUN MakT O HEHANaJEeHUU: TMPUYUHBI, IOCJIEACTBUS.
CoBpemeHHbIE CIIOPBI 0 MEKIyHapoJHOM Kkpusuce 1939 — 1941 rr.

CCCP Bo Btopo# mupoBoii u Benukoit OtedectBeHHOU BoiHe. Pemarommuii Bkianx CoOBETCKOTO
Coro3a B pasrpoM ¢ammsma. [Ipuannsl u nena nodensl. Yuactue CCCP B BoiiHe npotuB fAnonuun. Utorn u
YPOKH BTOPOW MUPOBOI BOWHBI.

N3MeHeHne COOTHOLIEHMS CUJI B MUPE TIOCIIE BTOPO MUPOBOM BOMHBL. Hadyao «X0101HON BOWHBDY.
CCCP u CHIA. CCCP u crpanst Bocrounoit EBponsl. Co3ganue «CONUaTUCTAYECKOTO Jareps.

Tpymunoctu nmocneBoenHoro pazputusi CCCP; BoccTaHOBIEHHE HAPOJIHOTO XO35HMCTBA M JIMKBHIALIHS
atomHol MoHomnosmu CHIA. VkecToueHre MOIUTUYECKOTO PEKUMA U UJIC0JIOTHYECKOro KOHTpoJid. HoBbIit
BUTOK MAacCOBBIX PEIPECCHIA.

[lepBoe mnocnecramuHckoe naecstuieTue. PedopMaTopckue MOUCKM B COBETCKOM PYKOBOJCTBE.
[TonbITKM OGHOBJIEHUS! «TOCYIAPCTBEHHOTO COIMAIN3Ma». JKOHOMHUYECKHE pedopMbl, MOMBITKU MEPEBOIA
skoHOMHKHM CCCP nHa unTeHcuBHbIN myTh pa3Butus B ycioBusx HTP. XX cwesn KIICC u ocyxnenue
KynbTa Jnu4yHocTH CrasmnHa. PeaOwmurammst KepTB pemnpeccuit u  jaenoptanuid. Homenxmarypras
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«mmbepammzanusa». «Otrenens» B AyXoBHOUW cdepe. [IpuumHbl 3aMennieHus TEMIIOB SKOHOMHYECKOTO H
couuanpHoro pazsutus B Hadasie 60-x rogoB. XXII cee3n KIICC u koHuenuus «mepexoia OT coluain3Ma K
KOMMYHH3MY».

BHemHsis moiMTHKa B TOJBl «OTTENENM»: HaAyajo Iepexoja OT KOHPPOHTAMU K paspsake
MeXAyHapoHOU HanpsbkeHHocTH. Kapubcekuit kpusuc (1962 r.): nodeaa noauTHYECKOTO peanu3ma.

CMeHa BiacTU M MOJUTHYECKOro Kypca B 1964 r., sxoHOMUYeckue pedopmsbl cepeaunbl 60-x roaos,
IPUYMHBI UX He3aBepuieHHocTU. Briacte m obmectBo B 1964 — 1984 rr. Kpusuc rocnojactBytomieit
uaeosorud. [IpyunHEl NOJUTUKU OrpaHUYEHUl U 3amperoB B KynbTypHOU xu3HM CCCP. [luccunentckoe
JBUKEHHE: MPENOChUIKH, CYLIHOCTb, OCHOBHBIE 3Tamnbl pa3BuTus. HapactaHue KpHU3UCHBIX SIBICHUH B
coBeTckoM obOmecTBe B 70-e — cepeaune 80-X romos.

Buemnss momutuka CCCP B konme 60-x Hawame 80-X TT.. OT pas3psAIkd K OOOCTPEHHUIO
MEXIyHapoaHO# oOctaHoBKHU. Paspabotka I[Iporpammer mupa u e€ peanusanus. BBo1 COBETCKHUX BOWCK B
AdraHucTaH U ero nociaeaCTBHsL.

Kypc Ha pagukanbHoe 0OHOBIEHHE coBeTckoro oomiectBa. «llepectpoiika»: CyIIHOCTb, IIENH,
3a/laud, OCHOBHBIE 3Tallbl, pe3ynbTarbl. HoBBIE CTPYKTYpbl IOCYIapCTBEHHOU BJIACTH, INEPBBIE CbHE3JbI
Hapoaubix nenyratoB CCCP, HOBbIe OOIIECTBEHHBIE NBIKCHHS M TOJUTUYECKUE MAPTHH, MPE3UICHTCKAS
¢dopma mpasineHusa. «HoBoe monuTHYECKOE MBIIIJICHUE» U H3MEHEHHE T'EONOJIMTUYECKOTO IOJI0KEHUS
CCCP. TKUYIl u kpax commammctuueckoro pedopmatopctBa B CCCP. Pacmag CCCP, mpekpamieHue
cymiecrBoBanust KIICC. O6pa3oBanue CHI'.

3.2. CtaHoBJIeHHE HOBOW poccuiickoii rocyarapcTrBeHHOCTH (¢ 1991- mo HacTosiee Bpemsi).

Buyrpennssa nonutuka Poccun. JlubepanbHast KoHUENIuUs pocCUCKUX pedopM: MEepexol K PhIHKY,
(dbopMHpoBaHHE I'paXKAaHCKOr0 o0lIecTBa U MPaBoBOro rocyaapctna. «lllokoBas Tepanusy) 3KOHOMUYECKUX
pedopm B Havane 90-x ronoB. Koncrurynnonnsiii kpuszuc B Poccun 1993 r. m neMOHTax CHCTEMBI BIACTH
CosetoB. Koncturymusi Poccuiickoit ®eneparuu 1993 1. ITlonuTuyeckue mapTuu M OOIIECTBEHHBIE
nBrKeHHs Poccum Ha coBpeMeHHOM dTane. MexHanuoHanbHble OTHOHIeHUs. YedeHckas BoviHa. Hayka,
KyJIbTypa, 0o0Opa3oBaHHME B pPbIHOYHBIX ycioBHsX. ConuanbHas IIeHa M IEpBble pPE3ylbTaThl pedopm.
[Tonutnyeckue napTuu 1 00IIECTBEHHBIE BMKEHHUS Poccun Ha COBpEMEHHOM JTarle.

Poccus B Hauane XXI Beka. CoBpeMeHHbIe MpoOIeMBbl YeJI0BeUecTBa U poJib Poccuu B UX pelIeHuH.
Pernonaneubie u rnoOanbHble uHTEpechl Poccun. CouunanbHO-3KOHOMUYECKoe mnosoxkenne PO B mepuon
2001-2019 roma. MwupoBoii ¢GUHAHCOBBIH W SKOHOMHYECKHH Kpm3uc u Poccus. BremmnHsisi monutuka
Poccuiickoit @enepaunu B 1991 — 2019 rr. [Ipunuuns! BHemHed noiutuku. Poccus u ctpaHbl aJbHETO
3apybexbs. OtHomenus co crpanamu CHI'. Poccust B cucreme MUpOBOIl SKOHOMUKH U MEXIyHapOIHBIX
CBA3EH.

4. O0beM yueOHOM TUCUMILINHBI.

. O0beM IMCUMIINHBI
Buja yueOHo# padoThl

3E AKan. 4. AcTp.4.

O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 4,0 144 108

KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,3 48 36

B TOM 4mucJjie B (popMe NPpaKTHYECKOH MOATOTOBKHU
(npu nanuuuu)

Jlexinm 0,9 32 24
B TOM 4HcJe B (POpMe MPAKTHUECKON MOTOTOBKH (npu Hanuduu) - - -
[TpaxTueckue 3anstus (113) 0,4 16 12
B TOM 4HcJe B (POpMe MPAKTHUECKON MOTOTOBKH (npu Hanuduu) - - -
CamocrosiTesibHasi paboTa 1,7 60 45

KonrakTHas camocTosiTensHast paboTta
(AmmK uz VII ona 3au / 3au c oy.)

CamMocTosATeNbHOE N3YUCHUE PA3/ICTIOB JUCIUTLINHBI (11U Opyeue 8uovl L7 60 45
camocmosmenbHou pabomoi)

Bujx koHTpOJIS:

JK3aMeH 1,0 \ 36 \ 27
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KoHnTakTHas paboTa — mpoMeXyTO4Hasl aTTeCTaIHs 0,4 0,3
1,0

[ToaroroBka K 3K3aMeHy. 35,6 26,7

Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTanus padoyeil NporpaMMspl AUCHUILIMHBI «Pu3nUyecKasi KyJbTypa U CiOpT»

1. Heab aucuumiuHbl — GOPMHUPOBAHHE MHUPOBO33PEHUS U KYJIbTYpPbl JTUYHOCTH, I'Pa)KTaHCKOU
ITO3UIINHY, HPAaBCTBEHHBIX Ka4eCTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIBHOCTU B NPUHATHH PELICHUM,
CIOCOOHOCTH MCMOJIb30BaTh pa3HOOOpa3zHble (OpMbI (U3NYECKOW KYyIbTYpbl, CHOpTa W Typu3Ma Jyis
COXPAaHEHHUS M YKPEIUIEHHs CBOErO 3J0pPOBbsi U 3J0POBbSI CBOMX OJM3KHUX B IIOBCEIHEBHON XU3HU H
po¢ecCHOHATBHON IeATeTLHOCTH.

2. B pe3yabTaTe H3y4eHUs JMCUUILIUHBI 00y4YaIOIMIACH JOJI2KEeH:

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX TIOCTHKEHUS:

OK-7, OK-8.

3nams:

- HAYYHO-TIPAKTUYECKUE OCHOBBI (PH3NUYECKON KYJIBTYPHI M 3JJ0POBOTO 00pa3a KU3HH;

- BIHUSHUE O3JOPOBUTEIBHBIX CHUCTEM (PU3MUECKOTO BOCIHUTAHHUS HAa YKpEIJIEHWE 3J0POBBS,
poUIAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUIN U BPEIHBIX IIPUBBIUCK;

- CIIOCOOBI KOHTPOJISI M OIEHKH (PU3MUECKOTO Pa3BUTUA U (PU3NYECKOM TTOATOTOBICHHOCTH;

- TpaBWIa ® CIOCOOBl ITUIAHUPOBAHHS HMHAWBUAYAIbHBIX 3aHATHW Pa3IUYHOM  LIETIEBOM
HaIpaBJIEHHOCTH;

- UICTOPHUIO (PU3MUECKON KYJIBTYpPHI U CIIOPTA, MPEACTABICHUE O 3HAYMMBIX CIOPTHUBHBIX COOBITUSIX HE
TOJBKO CBOEH CTpaHbl, HO © MHPOBOTO YPOBHsI, BUKHEHUIIINE TOCTIXKEHUS B 00JIACTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. [JI.U. MeHnneneeBa, MOMHHUTh O MOJBUTaxX CIIOPTCMEHOB B T'OJIbI
Benukoit oreuectBernnol BorHbI 1941-1945 rr.

Ymems:

-  TONJEPKHMBATh JOJDKHBIM YpOBEHb (DU3MYECKON TOATOTOBICHHOCTH Uil OOecredeHus
MTOJTHOLIEHHOW COIMaIbHOM 1 MPO(GeCCHOHATBHOM NeATEIHHOCTH;

- MCIOJIP30BaTh OCHOBBI (PM3NYECKON KYJIBTYPHI JJIsI OCO3HAHHOTO BHIOOpA 3/I0pPOBbE COEpETaroninx
TEXHOJIOTUH C YYE€TOM BHEIIHUX U BHYTPECHHUX YCIOBUHU pean3aiuy MpoPecCHOHAIBHON ACITEIHHOCTH;

- CaMOCTOSITEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIIOPTOM;

- OCYHIECTBJISITh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHu3Ma U COOJII0IaTh MpaBUiia TUTUEHBI U
TEXHUKH 0€30TMacHOCTH.

Braoemy:

- CpEIICTBAMH M METOJIaMU YKPETUICHHS 3/I0POBbs, PU3NUECKOTO CaMOCOBEPIIIEHCTBOBAHMS;

- TOJDKHBIM YpOBHEM (DM3MUECKON MOATOTOBICHHOCTH, /ISl 00€CTIeueHUs TIOTHOIICHHOW COMAIbHOM
1 poeCCUOHATBHOM JIEATETLHOCTH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

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

1.1. TIPEAMET ®U3NYECKAA KVJIbTYPA UM CIIOPT. 3amaun m MeCcTO IUCIUILIMHBI B
MOATrOTOBKE OakanaBpa. Opranmusanus y4eOHOTO Mpoliecca B paMKax JEHCTBYIONIEH PEUTUHTOBOM CUCTEMBI.
TpeOoBaHus Kk 3a4eTy.

1.2. UCTOPUA CIIOPTA. [Ilpoucxoxnenue ¢u3nyeckux yropakHeHUd u wurp. JpeBHue
onumnuazasl. Onumnuiickoe nBuxkeHHe. CHOPTHBHBIE 00IIeCTBa: HUCTOpUS (PU3KYIBTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3anuil. CnopTcMeHsl B ro/ibl Benukoil oredecTBeHHON BOMHBI.

Paszoen 2. OcHoBbI 310poBOTr0 00pa3a KU3HU

2.1. BPAYEBHbII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX OUINYECKON
KVJIbTYPOU 1 CITIOPTOM.

BpaueOHblii KOHTpOJAL U BpaueOHOe oOcBUieTenbcTBOBaHUE. [legarornueckuil  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[bl, MOKAa3aTeNu, KpuTepuu U oleHKu. [IpoduiakTuka ciopTUBHOIO
TpaBMaTu3Ma. OCHOBHbIE BHJbI TpaBM Y pasHbIX crenuanuszanuil. Oka3aHue MEepBOM MOMOILIM JUIs
CTYJEHTOB BY30B XMMHKO-TEXHOJIOIMYECKOTO IPOQUIISL.
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2.2. TUTMEHUYECKOE OBECIIEYEHME 3AHSTUI O3JIOPOBUTEJILHON ®U3NYECKOM
KYJIbTYPOI. I'ruena (pu3uueckoro BOCHHTAHUSA ¥ CHOPTA. PeKUM MUTAHUS NPH 3aHATHAX (PHU3HUECKOI
KynbTypoit u cioptoM. ConnanpsHas ruruera. ColraibHO-0TIacCHbIE 00JIE3HU M MEPHI TTPO(PHITAKTHKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3MUECKON KYJIBTYphI U CLIOPTA

3.1. BUOJIOTUMYECKUE OCHOBBI ®U3MYECKOM KYJIBTYPhI M CIIOPTA. Oprauusm
YeJloBeKa KaK eJuHas camopasBHUBarouiasicsi Ouosoruyeckas cucrema. Ou3nyeckoe pa3BUTHE YEJOBEKa.
JlBurarenpHasi akTUBHOCTb U €€ BJIMSIHHE HAa YCTOMYMBOCTH, M aJalTalliOHHbIE BO3MOXXHOCTH YEJIOBEKA K
YMCTBEHHBIM U (PU3MUECKUM Harpy3Kam IpH pa3IHuHbIX BO3JACHCTBUSAX BHELUIHEH cpepl.

3.2. OBPA3 XXM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJILHON JIEATEJILHOCTH.
310pOBbE YEIOBEKA KaK IIEHHOCTh. 3J0POBBIA 00pa3 >KM3HU M €ro COCTaBJsiomre. Pojib M1 BO3MOXKHOCTH
¢bu3nueckoi KynbTypbl B oOecrieueHUH 310poBbs. COLMANBHBIA XapakTep MOCIEACTBUMA AJs 3J0POBbS OT
yHnoTpeOaeHUs] HAPKOTUYECKUX CPEACTB U APYrux NcuxoakTuBHBIX BeliecTB (IIAB), monuHra u numeBbix
N00aBOK B CIOPTE, aJKOTroJid U TabakoKypeHHs. J[OMMHI Kak MCKYCCTBEHHOE MOBBIIIEHHE (PU3HUYECKON
paboTOCIIOCOOHOCTH 1 €r0 OTPUIIATEIIbHBIE TTOCIICACTBHUS.

Pasoen 4. IlpodeccruonanbHO-pUKIIagHas pu3ndecKast KyJabTypa U CIOpPT

4.1. ObIIAA ®OUSNYECKAA W CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM ITPOLECCE. Meroauueckue npUHLMIBI (GU3HUECKOr0 BocnuTaHus. OCHOBBI U
sTanbl 00y4yeHUs ABMKEHUSM. Pa3Burtue ¢usmueckux kadecTB. POpMUPOBAHHE NCUXMYECKUX KauyecTB B
mpouecce  ¢usznyeckoro BocnurTaHus. CnoptuBHas nojaroroBka. CTpykTypa MOATOTOBIEHHOCTH
crlopTcMeHa. MaccoBbIii CHOPT M CHOPT BBICHIMX JOCTHXKEHHM, MX 1enu U 3anadd. CrnopTuUBHBbIE
COPEBHOBAHUS KaK CPEICTBO M METOJ] OOIIEH U CielMaIbHON (PU3NYECKON TOATOTOBKU CTY/ICHTOB.

4.2. ®UBUYECKAS KYJIbTYPA U CIIOPT B IMPO®ECCUOHAJIBHOU JEATEJIBHOCTU
BAKAJIABPA. Jluynasts W CONMAIBHO-DKOHOMHYECKAss  HEOOXOAMMOCTh  MCUXO(DU3UUIECKOM
MOATOTOBKH 4yesoBeka K Tpyay. Mecrto IIII®II B cucreme noAroToBKM Oyayllero cCrequajvcTa.
[IpousBoacTBeHHas (usznueckas KynbTypa u ciopt. [IpousBoacTBenHas rumHactuka. OcoOEeHHOCTH BbIOOpa
¢dbopM, METOZIOB U CpeACTB (PU3MUECKOMN KYIbTYPHI U CIIOpTa B pabouee U cBOOOIHOE BPEMsI CIIELUAINCTOB.
[Ipodunaktuka mnpodeccHoHanbHBIX 3a00JeBaHUIl CcpeacTBaMu (U3MYECKOHM KyJIbTypbl W CIHOpTA.
JlononHUTENbHBIE CPEACTBA MOBBIMIEHUS oOwEeld u mnpodeccnoHanbHON paboTtocnocoOHOCTH. BrusHue
WHJIMBUIYAIbHBIX OCOOCHHOCTEW M CAMOCTOSTEIbHBIX 3aHATHUA (PU3MUECKOW KYJIbTYpOH M CIOPTOM Ha
OpraHu3M.

4. O0beM yueOHOM TUCHMILIHHBI

Beero CemecTtp
Bunel yue6HOM paboThI 1 cemectp 4 cemectp
3E | Akan.u. | 3E | Akax.u. | 3E | Akan. u.
OO611as TpyA0E€MKOCTh AUCHHUILINHBI IO yueOHOMY | 2,0 72 1,0 36 1,0 36
IUIaHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,0 72 1,0 36 1,0 36
Jlexmmm (JIek) 0,2 8 0,1 4 0,1 4
[TpakTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJIs: 3auer 3auer
Beero CemecTtp
Bunel yue6HOM paboThI 1 cemectp 4 cemectp
3E | Acrpu. | 3E | Actp.u. | 3E | Actp.u.
OO611ast TpPyA0EMKOCTh AUCLHUIIIIUHBI IO 2,0 54 1,0 27 1,0 27
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,0 54 1,0 27 1,0 27
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[TpakTueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIs: 3aver 3aver
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AHHOTanusA padoyeil NporpaMMspl JUCHHMILIMHBI «MaTemaTuka»

1. leab AUCHUILIMHBI - POPMHUPOBAHUE Y CTYACHTOB CUCTEMbI OCHOBHBIX MOHATHH, HCIIOIb3yEMbIX
JUIsL TIOCTPOEHUS BAKHEWIINX MATEMaTUYECKHX MOJEIEH M MAaTeMaTH4YECKUX METOJOB JUIsl ONHCAHMS
Pa3IMYHBIX XMMUKO-TEXHOJOTUYECKUX ITPOLIECCOB.

2. B pe3ysbTare u3y4eHHs: AMCUUIIJIMHBI 00yYAKOIIMIACH 10JI5KEH

Obnadams CIeyONUMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:

OIIK-2.

Buame:

- OCHOBBI muddepeHnanTbHOTO u MHTETPAJIBLHOIO
ucuuciaeHus, iupQepeHnuanbHbIX ypaBHEHUN

- MaTeMaTHYEeCKUE TEOPUM M METOJIbl, JISKAIIUEe B OCHOBE IOCTPOCHUS MaTEMAaTHYECKUX
MOJIeTIei;

- OCHOBBI IPUMEHEHUSI MAaTEMAaTHIECKUX MOJIETICH U METOJIOB.

Ymemn:

- BBI6I/IpaTB MaTEMaTHYCCKUEC MCTOAbI, ITPUT'OAHBIC AJId PCIICHUA KOHerTHOI\/’I 3aJa4u,

- HCIIOJIB30BATh MATCMATHUYCCKUC TIOHATHUA, MCETOABI W MOJCIIM A OINHMCAaHHA PA3JIMYHBIX
IMpoLECCOB;

- BBIABJIATE MATCMATUYCCKUC 3aKOHOMCPHOCTH, JICKAIINE B OCHOBC KOHKPCTHBLIX
IMpoLECCOB;

- IMPUMCHATb MAaTECMATUYCCKUC 3HAHUSA HA MCKIANCHUILIMHAPHOM YPOBHC.

Braoemo:

- OCHOBaMH (bYHI[aMeHTaHI)HBIX MaAaTeMaTUYCCKUX Teopﬂﬁ W HaBBIKAMH HCIIOJIB30BaHUA
MaTEMaTHYCCKOIO alIiapara.

3. Kpartkoe cogep:xaHue JUCUMILTHHBI
1 CEMECTP

Beenenne. [Ipenver u metonasl maremarukd. OmnucaHue OCHOBHBIX pasnienoB Kypca. CTpykTypa
Kypca 1 IpaBujia pEUTUHTOBOW CHCTEMBI.

Pa3nea 1. DiiemeHTHI aJredpsbl.

YucnoBele MHOXKECTBaA, KOMILIEKCHBIE uncia. Onpenenurenu 11 u 1l nopsinkos. BekTopsl: ocHOBHBIE
MOHATHS, CKaJSIPHOE, BEKTOPHOE M CMELIAHHOE IPOU3BEICHUS BEKTOPOB. AHAJIUTHYECKas TI'€OMETPHS:
mpsiMasi Ha IUIOCKOCTH, KpuBble Il mopsaka. Marpunbl: IelcTBHS Haj MaTpuLaMU, INPUBEICHUE K
cTyneH4yaroMy Buny u Buay ['aycca. Panr marpunsl. OOpatHas matpuna. Teopema Kponekepa-Kamnemin.
Pemenue cucrem nuHeHbIX anredpandeckux ypaBHeHu. CoOCTBeHHbIE uncia U BeKTopbl. KBagpaTuunbie
bopMbl.

Paspnen 2. @ynkuus oqHoii nepemenHoi. Ilpenesa pynkuuu. HenmpepbiBHOCTH pyHKIUM.

Oynkuus. CrocoOwl 3amanust GyHKuuu. DnemeHTtapHble (yHkuuu. [Ipenen ¢yHkumm B TOuKe.
Opnocroponnue npeznensl. Ilpenenst Ha OGeckoHeyHOCTH. beckoHeUHO Maible M OECKOHEYHO OoJblIne
(GyYHKIMH, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TeOpeMBI 0 npezenax. [lepBblil 1 BTopoil 3amMeuaTenbHble
npenensl. HenpeprlBHOCT (DYHKIIMM B TOYKEe W Ha mpomexyTrke. CBoMcCTBa (YHKIMM, HEMPEpPhIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIHMH U UX KJIACCU(PUKALIUSL.

Paznea 3. InddepenunanbHoe ncyuciaeHue PyHKIMH OJHO NepeMeHHO.

[IpousBosHas GyHKIMU, €€ TEOMETPUUECKUN W MEXaHUYECKHH CMBICI. YPaBHEHMs KacaTeIbHOU W
Hopmaym. [lpaBuna muddepennupoBanus. Tabmuna OCHOBHBIX Npou3BoAHBIX. [luddepenunpyemocts
(GYHKIMM: ONpeesieHue, TEOPEMbl O CBSA3M HENPEPHIBHOCTH U AuddepeHupyeMocTd (QYHKUHH H C
cymecTBoBaHueM TmpousBoaHou. Juddepennuan ¢yHKIuU: ompeaeneHue, cBoicTBa. I[IpousBoanHas
cnoxknot (ynkuun. OcHOBHBIE TeopeMmbl muddepernuanpHoro ucuucienus: Pomusa, Jlarpanxka, Komm.
[IpaBuno Jlomurans (packpbeiTue HeompeneaeHHocTel). [Ipon3BoaHbIE BRICIIUX MOPSAKOB. MOHOTOHHOCTH
GyHKIMM: OIpeaeseHre, HeoOXOIUMble U JOCTATOYHBIE YCIOBHUSA. ODKCTpeMyM (YHKIUU: ONpeseseHue,

23



HE0OXO0IMMbIE U JOCTAaTOYHbIE YCIOBUA. BBINMyKIOCTh, BOTHYTOCTh M TOYKHU neperuda rpaduka QyHKIMH:
onpejenieHusi, He0OXOqUMbIE U JOCTAaTOYHbIE YCIOBHS MX cyniecTBoBaHHUs. OOmias cxema HcCleJOBaHUS
(GyHKIMH, TOCTpOEHUE UX TPadUKOB.

Pa3nes 4. UnTerpajbHoe ucuncienue GyHKIUM OHOI NepeMeHHOI.

[TepBooOpa3znas ¢dynkuus. HeompeneneHHbI MHTErpaJl U €ro CBoicTBa. Tabnmuila OCHOBHBIX
UHTErpajioB. MeToabl MHTErpUPOBAHUS: HEMOCPEICTBEHHOE WHTEIPUPOBAHUE, METOJ IIOJICTAHOBKH,
MHTErPUPOBAHUE 10 YaCTSAM, MHTETPUPOBAHHE pPALMOHAJIBHBIX JApoOed, HHTErpUPOBAHUE HEKOTOPBIX
UppalMOHAIBHBIX W TpUTrOHOMEeTpHueckux GyHKIui. OnpeneneHHbI HHTErpaj, ero reoMeTpUudecKuil
CMBICII, €r0o cBoMcTBa. Teopema o cpeaHem 3HadeHuu. Popmyna Herotona-JleitOnuma. 3amMmena nepeMeHHOM
U MHTETPUPOBAHUE IO YaCTSIM B OIpPENEICHHOM HHTerpajie. Brluncienue miuomaaei miockux Quryp u
00BEMOB TEN BpALEHUS C TOMOIIBIO ONpeAesieHHOro uHTerpaga. HecoOcTBeHHbIE HMHTErpabl:
OTnpe/ieNieHus, CBOMCTBA, METO/Ibl BHIYMCIICHUSI.

2 CEMECTP

Paspnen S. InppepenuunanbHoe ncuncieHue QyHKIMA HECKOJIbKUX NePeMEeHHBbIX.

OyHkuuu JByX U 0Oojee IMEpeMEHHBIX: OIpeleneHue, o0jacTb omnpeneneHus, o0aacTb
CYLIECTBOBaHMS, TE€OMETpPUYECKas WHTEpIpeTanus, JUHUM YpPOBHS, M MOBEepXHOCTH ypoBHA. [Ipexen
¢byHknuun B Touke. YacTHple mnpou3BojaHbIE (HA TOpuMepe  (QYHKIUMM  JIBYX  I[I€PEMEHHBIX).
JudpdepenurpyeMocTs (QYHKIUU: ONpENeNIeHUE, CBA3b AUPPEPEeHIUPYEMOCTH C HENPEPHIBHOCTBIO U C
CYLIECTBOBAaHMEM YaCTHBIX NPOU3BOAHBIX. JlocraTouHble ycnoBus auddepeHIUpyeMocTH (YHKIIMH.
JudpdepeHunpyeMoCcTb CIOXKHOW (QYyHKUIUH, MOJIHAasg mpousBojaHasd. Juddepenunan GyHKIUH ABYX
MIEPEMEHHBIX, €r0 UHBApUaHTHOCTh. [{uddepenurpoBanme GyHKIMHU OJHOM U IBYX MEPEMEHHBIX, 3aJaHHOM
HesiBHO. YacTHble Mpou3BoAHbIE U U depeHInanbl BICIIUX NOPsSAKoB. Teopema 0 paBeHCTBE CMEUIaHHBIX
MPOU3BOJHBIX (11 (YHKUMU ABYX MEPEMEHHBIX). AHAIMTUYECKUN NpHU3HAK NOJHOro nuddepeHuuana.
[IpousBosHas MO HaMpaBIICHUIO: OIpeneieHue, popmysa A ee BbluucieHus. ['pagueHt u ero cBoicTBa.
OKCTpeMyMbl (PYHKIIMM JIBYX TI€PEMEHHBIX: OIPEICICHUS, HEOOXOAMMOE W JIOCTATOYHOE YCIIOBHS
CYLIECTBOBAHUS IKCTPEMyMa. Y CJIOBHBIN SKCTPEMYM: OIPEIEIICHUE, METO Il HAXOXKICHHUS TOUEK YCIOBHOTO
sKcTpeMyMa (MPSMONM METOJ W MeToa MHokutened Jlarpamxka). Hambomnpinee W HamMeHbIEe 3HAYCHUS
(GYHKIMM IBYX IEPEMEHHBIX B 3aMKHYTON 00JIacTH.

Paspnen 6. KpaTHble HHTErpaJbl.

JIBOMHON WHTErpayl: OIpPENEIICHHE, TI'€OMETPUYECKHMI CMBICI, CBOWCTBA. Teopema O cpexHeM
3HAYEHUH JIBOMHOrO MHTErpana. BeruucieHue ABOMHOrO HMHTErpaja B JIEKAPTOBOM CHUCTEME KOOPAWHAT.
Brruucinenue ABOWMHOTO MHTETpayia B TOJSIPHOM cucTemMe koopauHat. Muaterpan Diinepa - Ilyaccona.
[IpuiioxkeHust ABOMHOTO MHTErpajia: BBIYUCICHUE IUIOIIAIU IJIOCKOW 00nacTu, o0beMa LMIMHIPUYECKOTO
Tena, IUIOIIAa MOBEPXHOCTH, MACChl IJIACTUHKHM C 33JJaHHOW IJIOTHOCTHIO, KOOPAMHAT LIEHTpa TSKECTH
IIacTUHKY. TpoHHON MHTErpaj: onpeneneHue, PU3NUeCKUil 1 reOMETPUYECKHUI CMBICT, CBOMCTBA, TEOpEMa
O CpeIHEM 3HA4eHUM TPOMHOTO HMHTEerpaja. BplumcieHne TpOMHOro MHTErpaia B JEKapTOBOM CHCTEME
KOOpJIMHAT, B UWIMHIPUYECKUX U cdepuueckux KoopauHaTax. [IpuiiokeHus TpoMHOro HHTerpana:
BbIYMCIIEHHE 00bEeMa, MAcCChl TeNa € 3aJJaHHON IJIIOTHOCTHIO, KOOPAMHAT LIEHTPa TSHKECTH Teja.

Paspnen 7. KpuBoJsinHeliHbIe M IOBEPXHOCTHBIE HHTEIPAJIBI.

KpuBonuHelHbI UHTErpan Mo KOOpAMHATaM: ONIpENesIeHHEe, (U3UYECKHI CMBICI,
cBoiicTBa. Bpluucinenue KkpuBosnHeWHoro wuHrerpana. ®opmyna UIsi  BBIYUCIEHUS pabOTHl  MPHU
MepeMEeIEHUN MaTepUaJbHOW TOYKM B CHJIOBOM IIOJie BIOJb HekoToporo mytu. ®opmyna I'puna mis
BBIYMCIICHUS! KPUBOJMHEMHOIO MHTErpaja IO 3aMKHYTOMY KOHTYpy. He3aBHCHMOCTbH KPUBOJIMHEHHOTO
UHTEerpaja OT MyTH MHTErPUPOBaHUS: HEOOXOIMMOE M JIOCTaTOYHOE YCIOBHE HE3aBUCHUMOCTH, KPUTEPHUil
He3zaBucuMocTU. [loTeHuManpHOE TmOJIe, MOTEHUMaNbHAs (QYHKIHUS W €€ BbluMclieHue. Boluncnenue
KPUBOJIMHEWHOTO MHTErpajga, HE 3aBUCSIIEro OT IyTH HHTEerpupoBaHus. [loBEepXHOCTHBIM HHTErpan:
omnpeneneHue, (pU3NIECKUN CMBICI, BBIYHMCICHHUE B JCKApPTOBOM cHCTeMe KoopnauHat. Teopema [aycca-
Octporpaznckoro. ®opmyna Ctokca.

3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 MOPSIAKA.

JudpdepeHunanbHble YpaBHEHHUS: OIpENEIeHUEe, MOPSIOK, PElIeHHe, TeoOpeMa CYLIECTBOBAaHUS U
€IMHCTBEHHOCTH pemieHusa. 3agada Komwu. JlupdepeHuunanbHble ypaBHEHHS C  pa3JIeNsIFOIIMMUCS
nepeMeHHbIMU. OJHOpOJHBIE YypaBHEHMsI [-To mopsjaka: ompeneieHue W MeTon peuieHus. JluHelHble
ypaBHEHHUs [-To mopsaka: onmpeleneHne U MeToJ pelieHus. YpaBHeHus: bepHyuu: onpeneneHue U MeTos
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pemenus. uddepeHunanbible ypaBHEHUS B MOJHBIX AU(depeHnnanax: onpeieleHue U MeTOJl peleHusl.
WuTerpupytomuii MHOXUTENb: ONpEIe/ieHue, CBEIEHHWE K YpaBHEHHUIO B IMOJIHBIX AuddepeHnuanax c
MTOMOIIBIO0 UHTETPUPYIOIIETO MHOKHUTEIS.

Paznen 9. InddepenunanbHbie ypaBHeHHs] BTOPOIO MOPSAKA.

JudpdepeHunanbHble ypaBHEHUSI BTOPOIrO MOPs/KA, JOIMYCKAlOIIME MMOHIKEHUE MOPSJIKa.
Jluneitnple  nuddepeHunanbHble  ypaBHEHUS BTOPOTO TMOpsSAKAa: ONpeAeieHHe, OJHOPOAHbIE U
HEOJHOPOJHbIE JIMHEWHBbIE ypaBHeHus. CBolictBa pemeHuil. JluHeilHas He3aBUCUMOCTh (DYHKIIHIA.
Omnpenenurens BpoHckoro u ero cBoiictBa. Teopembl O CTpyKType OOIIMX pELIEHUN JUHEHHBIX
OJIHOPOJHBIX U JIMHEWHBIX HEOJHOPOAHBIX JU(pdepeHIHaATbHbIX ypaBHEHUH BTOpPOro MOpsaKa.
OyHIaMeHTalbHasl CUCTEMa PELICHUH JTMHEHHOro OAHOPOIHOro IuddepeHnaIbHOr0 ypaBHEHUS BTOPOIO
nopsiika. JIuHelHble OJHOpoJAHbIE AU(depeHlranbHble YpPaBHEHHs] BTOPOTO MOpsAKa C IMOCTOSIHHBIMHU
kosbuuuenTamu: Meron Oisepa JUid  pelIeHUs OTUX ypaBHeHUH. JluHelHble HEOJIHOpPOJHbIE
muddepeHnraibHble YpaBHEHHUS BTOPOTrO MOPSIKA € MOCTOSHHBIMHU KO3 (uUIMEeHTaMu: MeTOoJ moadopa
YaCTHOIO pEHIEHHUs] ATOr0 YpPaBHEHHsS C IPaBOM YACThIO CIELMAIbHOTO BUAA M METOJ BapUaluu
MIPOM3BOJIBHBIX MOCTOSHHBIX. JIMHeWHble nuddepeHnrnaIbHble YpaBHEHUsSI A-TO TOPsIKA: CBOMCTBa
pELICHU, TEOPEMBI O CTPYKTYpe OOIIEro peueHus. AJIrOpuT™M MOCTPOCHUs OOIIET0 PEUIeHUs] TUHEWHHOTO
i depeHnrnaIbHOr0 YpaBHEHUS 1-T0 MOPSIIKA ¢ TOCTOSHHBIMU KO3 ULneHTaMu.

Pa3nen 10. Cucremsl audpepeHunalbHbIX yPaBHEHHUIA.

Cucrempl nuHENHbIX U depeHINaTbHbIX YpaBHEHUH NIEPBOro MOPsAIKa, peUIeHHEe METOI0M
uckiodeHus. Cuctembl JTUHEHHBIX AuddepeHIMalbHbIX YpaBHEHUN MEPBOTO MOPSAIKA, METOJl BapHalllH
MIPOM3BOJIBHBIX MOCTOSIHHBIX. CHCTEMbl JIMHEWHBIX OJHOPOJHBIX YpPaBHEHUH IE€PBOrO MOpsAKa C
IOCTOSTHHEIMHU koadpumenTamu, METOJT Diinepa. CucreMmsl JIMHEUHEIX HEOTHOPOIHBIX
nuddepeHInanbHbIX YpaBHEHUH € MOCTOSHHBIMH KO3 (ULIIEHTaMU.

Paspnen 11. YUncisioBble H QYHKUMOHAIBHBIE PSAIBbI.

YucnoBele psibl: OCHOBHbBIE MOHSTHSL, CXOIUMOCTD psfa. Heo6xoauMblil mpU3HaK CXOUMOCTH psja.
CpoiictBa cxoasmuxcs psaoB. JlocTaToyHble NPU3HAKKM CXOJMMOCTH 3HAKOIOJIOKUTEIbHBIX PS/IOB:
MHTEerpaibHbIi npu3Hak Kolu; nmpu3sHaku cpaBHEHUs pAIOB; npu3Hak [lanamOepa; pajuKaabHbIM NMPU3HAK
Komm. Psaapr upuxine. 3Hakodyepenyrouiuiics psia: omnpeneneHue, npusHak JleitOnuna. AGconroTHas u
YCIIOBHAsl CXOJUMMOCTb 3HAaKONEPEMEHHBIX psioB. @DyHKUMOHaNbHbIE psiabl. CTeneHHble  PsIIbL:
onpezeneHue, reopemMa AOens, HHTEpPBaJI CXOJUMOCTH, paguyc cxoaumocTu. CBOWCTBAa CTENEHHBIX PSAIOB.
Papnpr Tfﬁllqoga:% Makiiopena: omnpeaeiieHrue, YCIOBUA CXOTUMOCTH psfa Teisopa K MCXOTHOW (DyHKIIHMH.

Jlemma woe M s VXER, JocTtaTouHble yclIOBUs CXOIUMOCTH psna Teinopa. AJIrOpuT™M pa3ioKeHus

X . n

Gynkuumn B psax Makinopena. OcHOBHBIC pasiokenust (yHkmumii: € , SHX - COSX 1n(1+x)’ (1+x) )
arctgx i o o
&% arcsinx g psan Maxkiopena. Pasnokenuwe ¢GyHkimii B psa Teilopa ¢ HMOMOMIBIO OCHOBHBIX

paznoxxeHuil. [IpuMeHeHHe CTENEeHHBIX PAOOB: MPHUOIMKEHHbIE BBIYMCICHHS, MPUOIMKEHHOE pELIeHUE
¢ epeHInaIbHbIX ypaBHEHUH.

4. O0beM yueOHOM THCHUIIUHBI

CeMmectp
Buji yueGHOi padoThI Bceero 1 5 3
3E Axaj. 3E AKalL, 1. 3E Akan. 3E AKaj.
Y. u. ",
O01mas Tpya10eMKOCTh 15 540 ; o ) » 6 >

JAUCIHUITIIMHBI

KonrTakTHas padora —

6,22 224 2,66 96 1,78 64 1,78 64
ay/IMTOPHbIE 3aHATHUS:

Jlextun 3,11 112 1,33 48 0,89 32 0,89 32
[TpaxTnueckue 3anstus (113) 3,11 112 1,33 48 0,89 32 0,89 32
CamocrosiTesibHas paboTa 6,78 244 2,34 84 1,22 44 3,22 116

KonTakTHass caMOCTOSATEIbHAS

6,78 0,4 2,34 0,4 1,22 0 3,22 0
paborta
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CamocTosATeNnbHOE N3YUYCHHE 2436 83.6 44 116
pa3zesioB JUCIMILIMHBI
Bua konTpoJas — 3ader ¢ n "
OLICHKOM
Buja koHTpOJsi — DK3aMeH 2 72 1 36 1 36
KonTtakTHas pabota — 0.8 0.4 0.4
IPOMECKYTOUHAS aTTCCTALM 2 1 1
[ToaroroBka K 3K3aMeHy. 71,2 35,6 35,6
3aver ¢ JIK3aMeH JIK3aMeH
Buja uToroBoro KOHTpOJIA: .
OlIeHKOM
Cemectp
Bua yuednoii padoThl Beero 1 2 3
3F Actp. 3F Actp. u. 3E Actp. 3E Actp.
. . .
UDUERT RIS 15 | 405 | s 135 4 | 108 | 6 | 162

AUCIHHUITIIMHBI

KonrTakTHas padora —

6,22 168 2,66 70,8 1,78 | 48,06 | 1,78 | 48,06
ay/IMTOPHbIE 3aHATHUS:

Jlexnun 3,11 84 1,33 35,4 0,89 | 24,03 0,89 24,03
[Tpaxtuueckue 3ansarus (113) 3,11 84 1,33 35.4 0,89 24,03 0,89 24,03
CamocrosiTeJibHas paboTa 6,78 183 2,34 63,12 1,22 32,94 3,22 86,94
K;);)T:;(THaSI CaMOCTOSTEIbHAS 0.3 0.3 0 0
f(’: 6,78 2,34 1,22 3,22
aMOCTOSITEIPHOE U3yUCHHE 182.7 62.82 32.94 87.2
pa3esioB TUCIMILTAHBI
Bua konTpoJas — 3ader ¢ " "
OLIEHKOM
Buja kouTpoJisi — Jk3amMeH 2 54 1 27 1 27
KonTaktHas paboTa - 0.6 0.3 0.3
MTPOMEKYTOYHAST ATTECTAIHS 2 1 1
[ToaroroBka K 3K3aMeHYy. 53,6 26,7 26,7
3auer ¢ OK3aMeH OK3aMeH
Bua uTOoroBoro KOHTpOJIA: .
OLIEHKO¥

AHHOTanus padoyeil nporpamMmsl AucuuIIMHbl «MHpopMaTuka»

1. Heab aMCHMIUIMHBI — MpHOOpeTeHue O0a30BbIX 3HAHUN O COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHUAX, & TAK)Ke YMEHHH M MPAKTUYECKUX HABBIKOB B 00JacTH MH(MOPMATHKH, HCIIOJIE3YEMBIX TPHU
pelIeHNH HAyYHBIX U TPAKTUYECKUX BBIYHACITUTEIBHBIX 3a/1a4.

2. B pe3syabTaTe u3yyeHUus1 AUCHUILIMHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

OIIK-1; OIIK-4; OIIK-5

3uamo:

. CBOMCTBa MH(OPMALIMH, CIOCOOBI €€ XpaHEeHUs1 U 00pabOTKY;

. CTPYKTYpPY, IPUHIUIIBI paOOTHI 1 OCHOBHBIE BO3MOKHOCTH DBM;

. TOIOJIOTHIO U apXUTEKTYPY BbIUUCIUTENbHBIX CETEH;

. MIPUHIIMIIBI a/Ipecalliy M0JIb30BaTeNeH, KOMIIBIOTEPOB U pecypcoB B cetu MHTepHerT;
. paznuyath u pacundposbiBaTh [P — anpec, ToMeHHOE UMSI KOMITBIOTEPA;

. OCHOBHBIE THUIIbI AJITOPUTMOB, SI3bIKU IPOIPaMMHUPOBAHUS;

. CTaHJIapTHbIE IPOTPaMMHBIE 0OecIiedeH s CBOel Mpo(deccnoHaNbHOM e TeNbHOCTH;
. QITOPUTMBI PELIECHUS HEJIMHENHBIX YPaBHEHU;

. QJIITOPUTMBI OJJTHOMEPHOHN ONTUMU3ALINN;
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Ymemn:

. nucaTh ¥ oTiaxkuBath nporpamMmbel Ha MATLAB 1o pa3paboTaHHbIM anropuTMam;

. IIPUMEHATH METO/Ibl MATEMAaTUYECKON CTAaTUCTUKH JUIsl pEIEHUs KOHKPETHBIX 3a/1a4;

. MCI0JIb30BaTh MaKeThl MPUKIAJAHBIX IPOrpaMM IMpH JalIbHENUIIEM 00y4eHUU U MPAKTHUECKON
NEATENBHOCTH.

Bnaoemn:

. HAaBBIKAMHU CaMOCTOSITEJIBHOIO PEHICHUs 3a/1a4 Ha KOMIIBIOTEPE, BKIKOYAKOUIME MOCTAaHOBKY

3aJ1a4M, pa3paboTKy aJITOPUTMA U OIICHKY ero 3 (PEKTUBHOCTH METOJJaMU MAaTEMaTHYECKON CTATHUCTUKH JIJIS
00pabOTKH PKCIIEPUMEHTA;
. METO/IaMH PEATTU3ALNN AJITOPUTMOB Ha KOMITBIOTEPAX.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

BBenenne. ndopmatuka — npeamer, 3aadyd U MECTO Kypca B MOATOTOBKE cTyiaeHTa. Tpu vactu
Hayku uHpopmaTtuku: hardware (TexHuueckue cpenctpa), software (mporpaMMHBIE CPEICTBa), brainware
(uHTeEIUIeKTYyalbHbIE cpeacTBa). KpaTtkue cBeneHus.

Pa3zpnen 1. ApxuTekTypa KOMIBIOTEPOB U KOMIILIOTEPHBIX ceTel

1.1. Hcropust pa3Butus UHGOPMALMOHHBIX TEXHOJOTUH, BBIYUCIUTEIBHON TEXHUKU U
MEpPCOHAIBHBIX KOMIIbIOTEPOB. MHpOpMaIus, KoiauuecTBO MHpOpManuM, crocoObl BhrunciaeHus. Kpartkas
UCTOpHUS Pa3BUTHUSL BBIUMCIUTENBHOM TEXHUKH M TNepcoHaidbHbIX KommbioTepoB (IIK). BerumcnurenbHas
Mamuna @on-Heitmana u mamuna Triopunra. Pazpabotkun HopGepra Bunepa.

1.2. Ilepconanbubie kommnbroTepsl (I1K) u nx Bozmoxknoctu Apxurtekrypa [1K, anmaparusie cpencrsa
[IK. ®ynkunonanshas cxema I[1K, MarucTpaibHO-MOAYNBHBIM PUHLIKI TOCTPOEHHUs.: [IpuHINIT OTKPBITON
apxuTeKTypbl. OCOOEHHOCTH MpPEACTaBICHUS JaHHBIX Ha MallMHHOM ypoBHe [IpeumymectBa nudposoro
npejcTaBieHust THGOpMaluy Nepe]] aHaJIOTOBbIM. Vcrosib3yeMble CUCTEMbI CUMCIIEHUS, IIPaBUiia TIepeBoa
U3 OJHOM CHCTEMbI B JIPYI'yl0. DJIEMEHThl MAaTeMaTH4YE€CKOW JIOTMKU: OCHOBHBIE JIOTMYECKHE OIEpaluu U
(bopMyIIBL.

1.3. KoMmbloTepHBIE CETH: TOMOJIOTUU CETEH, X XapaKTEPUCTUKHU. TOIMOJOTHM CETEW: 3BE3IHAas,
IIMHHAs, KosblieBass. CeTH 3aKpbITOro THUMA: JIOKAJbHbIE U paclpe/eleHHbIE CETH, KOPIIOPATUBHbBIE CETH.
[IporpaMMHO-TeXHMUECKOE OO€ecleueHue: ajapecanusi, OINEepallMoOHHAas CHUCTeMa, aJanTephl, IpailBepsl,
IIPOTOKOJIbI (0COOBIE SA3BIKHM, Ha KOTOPBIX OOMEHHBAIOTCS MH(pOpMalueldl KOMIbIOTEPHl B CETU, HAaIPUMED,
TCP, TCP/IP, UDP). I'mo6anbnbie cetu pazmuunoro macmradba (WAN —Wide Area Net, MS Network,
Internet). Bo3moxnoctu cetu Wutepher, Cucrema tenekoHpepeHIMHA. DnekTpoHHas mnoura. JlocTyn K
HMH(OPMAaLIMOHHBIM PECYPCaM.

3amura wuH@opmarmu. IloHaTtne Oe30macHOCTM KOMIIBIOTEPHOM HMHGOpMalUU: HAJIEKHOCTh
KOMIIBIOTE€pPA, COXPAHHOCTh JAHHBIX, 3allUTa OT BHECEHUS W3MEHEHHMH HEYNOJHOMOUYEHHBIMU JIMIAMHU,
COXpaHEHHE TalHbl MEPENUCKHU B 3JIEKTPOHHOM ceTH AJITOPUTMBI 3alllUThl HH(OPMALMK: METO/IbI 3allUTHI,
KOMITIBIOTEPHBIE BUPYChl M 00phOa ¢ HUMHU. MeToapl peann3aluy 3alluThl UHPOPMAIMK: POTPaMMHBbIE,
anmnapaTHble, OpraHU3allMOHHbIE

1.4. MynpTuMenua — JUalioroBas KOMIIbIOTEpHAs cHCTeMa, oOecleduBarollasi CHUHTE3 TEKCTa,
rpauku, 3ByKa, peud W BUACO. YCTPOHCTBA MyJbTUMeaua. TpeOoBaHUS K MYIbTUMEIUUHBIM CPEICTBAM
KOMIIbIOTEpOB. PaciiupeHHble BO3MOXHOCTH 00paboTKM, mpeoOpa3oBaHus, CHHTE3a HHPOpMAIIU
(koMmmblOTEpHAs aHUMalMs, Moaudukanus u300pakeHUl, TpexMmepHas rpaduka). MynbTuMenuiiHbIe
nporpaMmMbl. [lporpammbl pepakTHpoBaHUS, MOHTaXa 3ByKa M BUAEO. Bujeo-penakTopbl, MOAYIU
cnerP(@PexToB, MOHTAXHbIE CTYAUU. DJIEKTPOHHBIE NpEe3eHTAaluuu (OCHOBHbIE BO3MOKHOCTH MS Power
Point), aTansl co3nanus npe3eHTalui, CTpyKTypa Ipe3eHTalnil 1 0COOEHHOCTH pabOThI C PEIaKTOPOM.

Paznean 2. IlporpammHuoe obecnieuenue

2.1. CrpykTypa ONIEpalMOHHBIX CHCTEM, IaKeThl MpHUKIaAHbIX mnporpamm, Microsoft Office.
Knaccudukanus mporpammubix cpenctB. CucreMHOe W TpHUKIaAHOE mporpammHoe obecneuenue [1K.
0630p onepanuonubix cucreM (OC). Ipunuunel coznanus u cocraB OC: sapo, uHTEepdeiic, npaiBepsl.
Kpartkas xapakrepuctuka WINDOWS, moaynesubiii npunnun noctpoenus. Cpena WINDOWS: okna, ux
AJIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEKHME.

2.2. Penaxtopsl Microsoft Office, HaznaueHue u ocobeHHOCTH pabOThl. PenakTopbl XUMHUECKUX U
MaremMaTHdeckux Qopmyn, TekcTtoBelii pemaktop WORD, Power Point, (kpatkuii 0630p). Coznanue
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JOKYMEHTOB DAa3IMYHBIX (GopM (CTaHIAPTHBIX W HecTaHAapTHBIX). KomupoBaHue XUMHYECKUX H
MaTeMaTH4YEeCKUX (GOPMYJI B TEKCTOBBIE JOKYMEHTHI.

2.3 EXCEL:Bo3M0OXHOCTH TaOJWYHOIO pEJAaKTOpa M HCIOJIb30BAaHUE €ro s PpelIeHUs
nH(popMalMOHHBIX U HHXkeHepHbIX 3a1a4.. OkHo EXCEL Texnuka pabotbl. AGCOTIOTHAS U OTHOCUTENbHAS
aapecanus. Berpoennsie pynkumn Pacuer mo ¢gopmynam. Komuposanue dopmyn. Pabora ¢ tabmumamu.
dopmaTtupoBanue, opopMiIeHHE TaOJIHUILI.

2.4. EXCEL Iloctpoenue rpaduxoB u guarpamm. PacueT (yHKIMOHAJIbHBIX 3aBUCUMOCTEH U
MIOCTPOEHHE rpapuueckux n300pakeHHuil ¢ ucnosb3oBaHueMm crangaptHeix ¢yHknuil EXCEL u macrepa
¢yukuuil. [locTpoeHue noBepxHOCTEN ¢ UCIOIB30BaHUEM MacTepa auarpaMm. llocTpoeHue mHuM TpeHaa.

2.5. EXCEL. Onepauuu ¢ maccuBamu. Pa3zpa®oTka W peanu3anusi NPOCTEUIINX AITOPUTMOB C
WCIIOJIb30BAaHUEM BO3MOXKHOCTEHW pemakTopa (HaX0XKJICHHE MaKCUMAJIbHOTO (MHUHMMAJIBHOTO) 3JIEMEHTA
BEKTOpa W MATPHUIbl, HAXOXKJEHHE CYMMBI 3JEMEHTOB BEKTOpa M MAaTpPHUILIbl, BBIUKUCICHHE MaTPUUHBIX
BbIpa)keHul). PellieHne BBIYMCINTENbHBIX 3a/1a4 C UCII0JIb30BAHUEM TaOJIHLL.

Pemenue CJIAY c ucnonb3oBaHueM 00paTHOI MaTPUIIbI

Pazgea 3. Asiropurmsbl 1 OCHOBBI porpaMMupoBanus Ha si3bike MATLAB.

3.1. Anroputmsel, Tumbel amroputmoB. [lonarue anroputma U ero cBoictBa. CrocoObl 3amucu
QIrOpUTMOB. MOIYIBHBI NPHUHLIMI IIOCTPOCHHS aJITOPUTMOB M IporpamMm. Ilaker KoMmbrOTEpHOM
marematuku MATLAB. XapakTepucTUKH SI3bIKOB MPOTPAMMHUPOBAHUS. ODBOJIONHS M KIACCHU(PUKALIHI
SI3BIKOB IPOrpaMMHUPOBAHMUS, UMIIEPATHUBHBIE, (yHKIIMOHAJIbHBIE, JIOTUYECKUE, 00BEKTHO-
OpUEHTUPOBaHHbIE, UX KOMOMHAIMU. [IOHATUS TpaHCISALMKU, KOMIWISLUKA, HHTEPIPETALUY, UX PA3IUYUSL.
SI3pIKM TpOrpaMMUPOBaHUSI BBICOKOTO YpoBHS. CTpYKTypHOE IIPOrpaMMHUpOBaHKe, ero ocodeHHoctu. O63o0p
MaKeTOB KOMIIbIOTEpHOU MaTeMmaTtnku — Matlab, Mathcad, Mathematica.

3.2. Cpena MATLAB. OcHoBHbIE CTPYKTYphl M HPUHLHUIBI CTPYKTYPHOI'O IMPOTrpaMMHpPOBAHUS,
wuocTpanus. bazoBble anropuTMHYECKME KOHCTPYKIUHU (ClieZJOBaHHE, BETBJIEHHUE, IOBTOPEHHUE), HX
peayin3aiui.

Omneparops! si3pika nporpammupoBanusi MATLAB. OchoBuble pemarenu (solvers) MATLAB mns
peayin3aly BBIYMCIUTENbHBIX alropuTMoB. bubianoreka ctanaapTHbeix QyHKIuUH size, length, numel, zero,
ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf

3.3. Iloctpoenue rpadukoB (GyHKIMHM OJHOM M ABYX nepeMeHHbIX. Mcnonb3oBanue QpyHkuuii plot,
subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, odopmienue rpadpukoB(3aroJIOBKH, MOAMUCH IO
OCsIM U np.)

3.4. Onepayuu Hao maccugamu: 6eKMOpPaMu U MAMPUYAMu, - CILOJCEHUe, YMHOJICEHUE,
mpancnoHuposanue, oopawerue (Inv), BBIYUCIEHUE HOPMBI (norm), paHra (rank) u onpenenuTesns MaTpULbl
(det). AnropuTMbl HAXOKJIEHUS MAKCHMaJbHOTO, MHHHMMAJIBHOTO OJJIEMEHTAa B MAacCUBE, aJIrOPUTMBbI
COPTHPOBKH M MX peanusanus (Hampumep, Selection Sort)

Pa3nen 4. Yuciennsie metoabl. Peasmzanus npocreiimmx aaroputMmos B cpene MATLAB

4.1 YucneHHble METOJbI, XapaKTEPUCTHUKA U HUX OCOOCHHOCTH, MOHATHE CXOJUMOCTH METOJA.
DneMeHTbl TEOPHHM MOTPEIIHOCTEH, KiaccuuKaluys MOTPEeIIHOCTe, a0CONIOTHasT M OTHOCHUTENbHAS
MOTPEIIHOCTh, NOHATHE (YHKUHUM HOpPMBI. BBereHue B CTaTUCTHKY. AJNTOPUTMBI A CTaTUCTHYECKOM
0o0paboTku HHPOpMAIMK (BBIUMCICHUE TOYEUHBIX W HHTEPBAJIbHBIX OIICHOK pPE3YylIbTaTOB H3MEpSIeMOM
BenuuuHbl), ux peanusammu B [IKM MATLAB. Hcnonb3oBanue ¢yHkiuid min, max, median, var, polyfit,
polyval.

4.2. [lpubnmxenue ¢pynkuuit. MuTepnonauus mHorowienamu. Kycounas uHTeprionsuus (CIUIaiH).
Onenka norpemnocty. @ynkunun MATLAB g pabotel ¢ mHorowienamu polyld, polyval, polyfit, polyder,
polyint.

4.3. BolunciieHue OnpeIeIeHHbIX HHTETPAJIOB, AITOPUTMBI METOJIOB IIPSIMOYTI'OJIbHUKOB, Tpaneuil u
CuMIicoHa, OlLIEHKa MOrPELIHOCTH METOA0B. Peanuzanus anropuTMOB YHUCIEHHBIX METOJOB BBIYMCIICHUS
onpezeNieHHbIX uHTerpaioB B cpeae MATLAB, npuMmenenue ctanaapTHbIX QyHKIUHN trapz, quad, integral

4.4. ViccnenoBanue (GyHKIIMKM OJHOU nepeMeHHol. Perienue HenuneiiHoro ypasHeHus f(x)=0.

Otnenenne KopHed. ANTOpUTMBI YTOYHEHMsI KOpPHS (METOJ IMOJIOBUHHOTO JeneHus, HprloToHa,
npocTtoil urepammu). CpaBHUTEIbHBIE XapaKTepUCTHKU. Peanmzanus anroputMoB B cpene MATLAB mo
OJIOK-CXeMaM U ¢ UCIIOJIH30BaHUEM peliaTeneit roots, fzero

4.4. UccnenoBanue pyHkuuu onHoil nepemeHHou. [louck skcrpemyma @pyHkuuu BrruucnurenbHbie
QITOPUTMBl HAXOXKJCHHS JIOKAJIbHBIX U TJOOAIbHBIX 3KCTPEMYMOB (METOJ JIEJIEHUs OTpe3Ka IOoIoJjam,
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METOJI 30JI0TOTO CEUEHHUS), UX pean3aliu Mo OJOK-CXeMaM M C HCIOJb30BaHWeM pemarens fminbnd B
cpene MATLAB.
4. O0beM yueOHOM TUCUMIIHHBI

Bua yueOHo# padoThl Obnem aucuummHEL
3E AKkan. 4. AcTp.4.
O0mas Tpy10eMKOCThb 1M CHMILJIMHbI 3,0 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlekuuun - - -
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 1,33 48 36
CamocrosiTesibHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTesibHas paboTa 0,2 0,15
1,67
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIIMHbI 59,8 44,85
Buja nTOoroBoro KOHTpoJIsi: 3auer

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUILIMHBI «DHU3HKA»

1. Heab TUCHUIUIMHBI — TIPUOOPETEHUE CTYACHTAMU 3HAHUN O OCHOBHBIM paszaenaMm (U3UKH U
YMEHHIO IPUMEHSTDH UX B JIPYTMX €CTE€CTBEHHOHAYUHBIX AUCLUIIINHAX.

2. B pe3yabTaTe u3y4eHUus1 JUCHUILINHBI 00y4YaIOLIUIICA JOJI/KEH:

Obnadams CIeNyONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

OK-7; OIIK-2; OIIK-3

3nams:

- (hu3nueckue OCHOBbI MEXaHUKH, (U3UKH KOJeOaHWM W BOJH, AJIEKTPUYECTBA U MarHeTus3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (QU3UKU U TEPMOJAMHAMUKH, KBAHTOBON (DU3UKH;

- cMbIC]T QYHIAMEHTAIBHBIX (U3NYECKUX 3aKOHOB, MPUHIUIIOB U MOCTYJIAaTOB; UX (POPMYJIUPOBKU U
I'PaHULIbI IPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (pU3MYECKUX SIBIECHUN C (yHIaMEHTAJbHBIMU NPUHLUIAMU U 3aKOHAMU
(U3HUKM; OCHOBHBIE METO/IbI PEIICHUS 3a]1a 110 ONMCAHUIO (PU3UUECKUX SIBJICHMUIA;

- METObl 0OPabOTKHU PE3yNbTaTOB (PU3HUECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETHUUECKUE 3HAHUS U HKCIEPUMEHTAIbHbIE METOJbl UCCIEIOBAHUS MPU PELICHUU
npodecCHoHANTBHBIX 33/1a4;

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

- QHAJIM3UPOBATh PE3yIbTaThl HAOMIOAEHUN U IKCIIEPUMEHTOB C PUMEHEHHUEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3UKHY;

- OMPENENATh XapakTep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTAIbHOW HH(POpMAIUU
IIpH MOMOIIY T'paUKOB, TAOIUI] U YPaBHEHUI;

- IpelCTaBIsATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYI0 U TEOPETUUYECKYI0 MH(OPMALMIO B YCTHOU U
MMCBbMEHHOU (popMe, B TOM YHUCIIE C UCTOJIb30BAaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBbIKAMH pabOThI C IIUPOKUM KPYToM (PU3HUECKUX TPUOOPOB U 000PYA0BAHNUS;

- HaBbIKAMHM 00OCHOBAHMSI CBOUX CYXKJEHHUI U BbIOOpA METO1a UCCIIET0BAHUS.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Paszoen 1. Quzuueckue ocHOBbL MEXAHUKU.

1.1. Tlpenmer ¢usuku. Metoasl (U3HUECKOTO HCCIEAOBAHUS: OIBIT, THUIOTE3a, SKCIEPUMEHT,
teopusi. [Ipenmer kuHematuku. [lepemenienue, ckopocTh, yckopeHue. KuHemaTtnyeckue XapaKTepHCTHKU
BpalaTeIbHOTO ABMKCHUS.

1.2. 3akonsl HproToHa. 3aKOH BCEMHUPHOTO TATOTEHHUS. 3aKOH BCEMHUPHOTO TATOTCHWs. [[BHkeHue
TeJla MepeMEHHOM Macchl. YpaBHeHUs: Memepckoro. @opmyna L{noakoBCKoro.
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1.3. Yopyruit u Heynpyruii ynapsl mapoB. MOMEHT HHEPLUU MaTepUaIbHON TOUKU U TBEPJOTO Tea.

1.4. KunemaTtuka rapmoHuyeckux koseOanuil. [luddepeHunanbHoe ypaBHEHHE TapMOHHYECKHUX
kosieOanuii. [loHsTHE O 3aTyXawIMX W BBIHYXICHHBIX KoJieOaHusx. BomHoBoe nBrmkeHue. BoiHbI
IIPOJIOJIbHBIE U MOTIEPEYHBIE.

Pazoen 2. Monexynapnas ¢huzuxa u mepmoounamuxa.

2.1. DnemeHTBl TEpMOJAMHAMUKM M (Qu3ndeckod KuHeTukH. MneanbHblit ra3. Pacnpenenenue
Boneuimana u ero o6medusndeckuii cmbici. PeanpHbiii ra3. YpaBuenne Ban-nep-Baanbca.

2.2. TepmommHamuueckuii meton B ¢usuke. PaBHOBecHbIe cocTtosHMsA. Hauana tepMoamHaMUKH.
[{ukipl. DHTPONHUS U €€ CTATUCTUYECKOE TOJKOBAHUE.

2.3. SBnenue nepenoca. Juddysus. 3akon duxa. TennonpoogHocts. 3akoH Pypre. BHyTpenHee
TpeHue (BI3KOCTh). 3akoH HproToHa.

Pa3zoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.

3.1. 3akom Kymona. Teopema Octporpanckoro-I'aycca. Jlumosb.  Judnexktpuku B
AJIEKTPOCTATUYECKOM I10JI€

Pazoen 4. Dnekmpomacnemusm.

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

4.2. MarneTuku. DneKTpoMarHuTHas UHAYKUus. Y paBHeHne MakcBesia.

Paszoen 5. Onmuka.

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

5.2. TemoBoe u3nmyuenue. 3akoH Kupxroda. I'nnoresa [1nanka. KBantoBoe 00bsiCHEHHE TEMIIOBOTO
u3nydenus. dpdexr Komnrona.

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

Pazoen 6. Dnemenmor keanmosou ghusuxu.

6.1. T'unote3a ne bpoiina. BonHoBoe ypaBHenue lllpeaunrepa nisi cTauMOHAapHBIX COCTOSHUIMA.
Omnsitel LTepua-I'epnaxa.

6.2. Muorosnektponnbiii atoM. Dddext 3eemana. [Ipunmun Ilaynu. KBanToBeie cTaTucTHYeCcKuE
pactipenenenus boze-Ditamrelina u @epmu-upaka. ®ononsl. 3akonsl Jlebas n DitHIITEHA.

4 O0beM yueOHOM TMCUMILTHHBI

Beero CemecTtp
Bun yuebnoii paboTsl No2 N 3
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh TUCIIUTUTHHBI 10 360 4 144 6 216
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 3,5 128 1,3 48 2,2 80

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

Jlexuu 1,3 48 0.4 16 0.9 32

B TOM 4HClIe B popMe MPaKTUICCKOM
MTOJTOTOBKH (npu Hanuuuu)

[TpaxTnueckue 3anstus (113) 1,3 48 0,4 16 0,9 32

B TOM 4HClIe B popMe MPaKTUICCKOM
MTOJTOTOBKH (npu Hanuuuu)

Jlaboparopusie pabots! (JIP) 0,9 32 0,4 16 0,4 16

B TOM 4HClIe B PopMe MPaKTUICCKOM
MIOJTOTOBKH (npu Hanuuuu)

CamocrosiTeJibHAs padoTa 4,5 160 1,7 60 2,8 100

KonrtakThas camocrositensHas pabota (AmmK

uz YII onsa 3au / 3au ¢ oy.) 0.8 0.4 0.4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 4,5 1,7 2,8
TUCIUTIIUHEI (Ui Opyaue 8uobl 159,2 59,6 99,6

camocmosmenbHou pabomoi)
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Buabl KoHTpOJIA:

Buo konmponn uz YII (3au / 3au c ou.)
Ik3aMeH (eciu npedycmompen YII) 2 72 1 36 1 36
KonrtaktHas  pabora —  mIpoMexyTroyHas 0.8 0.4 0.4
arrecTanus 2 1 1
IToaroroBka K 3K3aMeHy. 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Cemectp
§ Beero No 2 Ne3
Bun yae6noit paboThl AT At
3E Pl 3E | Acp.u| 3E P

OO61ast TpyA0€MKOCTh UCITUTUTHHBI 10 270 4 108 6 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,5 96 1,3 36 2,2 60

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

Jlexinm 1,3 36 0,4 12 0,9 24

B TOM 4HClIe B popMe MPaKTUICCKOM
MMOJTOTOBKH (npu Hanuuuu)

[TpaxTueckue 3anstus (113) 1,3 36 0,4 12 0,9 24

B TOM 4HClIe B popMe MPaKTUICCKOM
MTOJTOTOBKH (npu Hanuuuu)

Jlaboparopusie pabotsl (JIP) 0,9 24 0,4 12 0,4 12

B TOM 4HClIe B popMe MPaKTUICCKOM
MTOJTOTOBKH (npu Hanuuuu)

CamocrosiTeJibHas paboTa 4,5 120 1,7 45 2,8 75

Konrtakthas camocrositenpHas pabora (AmmK

uz YII onsa 3au / 3au c oy.) 0.6 0.3 0.3
CamMocTosATenpHOE N3yUEHUE Pa3IeIoB 4,5 1,7 2,8
TUCIUTIIUHEI (Ui Opyaue 8uobl 1194 44,7 74,7
camocmosmenbHou pabomol)

Buabl KOHTpOJIS:

Buo konmponn uz YII (3au / 3au c ou.)

Ik3aMeH (eciu npedycmompen YII) 2 54 1 27 1 27
KoHTakTHas  pabota —  IPOMEKYTOYHAS 0.6 0.3 0.3
arrecTanus 2 1 1
[ToaroToBka K 3K3aMeHY. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTALUA paﬁoqeﬁ nporpaMmsbl JTUCHUIIJIMHBI «Oﬁlllaﬂ H HECOPraHuvecrass XuMusi»

1. leap AUCHMILVIMHBI — IPUOOpETEHUE 3HAHUN U KOMIIETEHIUH, (OPMUPOBAHHE COBPEMEHHBIX
MIPE/ICTaBICHUM B 00JIACTH TEOPETUUECKUX OCHOB XMMUHU M XUMUU 3JIEMEHTOB.

2. B pe3yabTaTe u3y4eHUus1 JUCHUILINHBI 00y4aIOLIUIACHA JOJI/KEH:

Obnadams cneayrONIMMU KOMIIETEHIMSIMU B nHaukatopamu ux aoctmwkenus: OK-7; OITK-2; OITK-
3; OIIK-6.

3nams:

— DIIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKYJI;

— OCHOBBI TEOPUM XMMHUYECKON CBSA3M B COCAMHEHMSIX pPa3HBIX TUIIOB, CTPOEHHE BEILECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUM;

— OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHMS XMMHYECKHMX IIPOLECCOB M  XapAKTEPUCTUKH
PAaBHOBECHOTO COCTOSIHUS,

— METO/Ibl ONMCAHUSI XUMUYECKHX PAaBHOBECUI B PaCTBOpax 3JIEKTPOJIUTOB;
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— CTPOEHHUE U CBOMCTBA KOOPIUHAIIMOHHBIX COEAUHEHUIA;
— MOJy4eHHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX HEOPTaHNYECKUX BELIECTB.
Ymemo:

— BBINIOJIHATH OCHOBHBIE XUMUYECKHE ONEpPaLliU, ONPEIENISITh TEPMOAMHAMUYECKHUE XapaKTEPUCTUKU
XUMHMUYECKUX PEeaKLUi U PaBHOBECHBIE KOHLIEHTPALIUU BELIECTB;

— HCIIOJIb30BaTh OCHOBHBIE XMMMUYECKHE 3aKOHBI, TEPMOJUHAMUYECKHE CIPABOYHBIEC JAaHHbIE IJIs
pelieHus npodeccuoHalbHbIX 3a1a4;

— IPOTHO3UPOBATh BIUSHUE PA3JINYHBIX (AKTOPOB HA PAaBHOBECHE B XUMHUYECKHUX PEAKIIMSIX.

Braoemy:

— TEOPEeTUYECKHMMH METOJaMH OIMCAaHUSl CTPOEHHUS U CBOWCTB INPOCTHIX M CJIOKHBIX BELIECTB Ha
OCHOBE JJIEKTPOHHOI'O CTPOCHHSI UX aTOMOB M IIOJOKEHHS B IEPUOJUYECKON CHUCTEME XHMHUYECKHX
JJIEMEHTOB;

— OCHOBHBIMH HaBbIKaMU pabOThl B XUMUYECKOH JJabOpaTopHH;

— OKCIIEPUMEHTAJIbHBIMH METOJIaMU ONPENENICHUs HEKOTOPbIX (DU3UKO-XMMHUYECKUX CBONCTB
HEOPraHMYECKUX COCAUHEHUN.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BosHoBble  cBoiicTBa MarepuadbHBIX OO0BEKTOB. YpaBHeHue e bpoitsi. CooTHolieHue
Heonpeaenennocrei ['eitzendepra. [lonsitue o kBaHTOBOM MexaHuke U ypaBHeHuu [lpeaunrepa.

1.2 IlepnoanuecKkuil 3aKOH U MEPUOANYECKAs CUCTEMA.

CoBpemenHast (hopMynUpoBKa NEpUOAUYECKOro 3akoHa. Ilepuoauueckas cucrema u €€ CBs3b CO
CTPOEHHEM aTOMOB. 3allOJIHEHUE 3JIEKTPOHHBIX CJIOEB U 000JI0YEK aTOMOB B MNEPHUOIUYECKOI cucTteMe
anemenToB .. Menneneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.

Crenenu okucieHus. Baxueilmme OKHCIUTENIM UM BOCCTAaHOBUTENM. BakHeilline cxemsl
IIPEBPALIECHUS BEIIECTB B OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

1.4. XumMuueckas CBsA3b U CTPOEHUE MOJICKYJI.

KoBanenTHast CBsI3p, OCHOBHBIC IIOJIOKEHUS METOJA BAJICHTHBIX CBsA3€H. PaccMoTpenune cxem
MEpPEeKpbIBaHUsl aTOMHBIX opOuTanei mpu oOpa3oBaHUM CBSI3€H B MoOJIeKynax. | mOpuau3anus BOJHOBBIX
¢byskuil. OCHOBHBIE MMOJIOKEHUSI MeTosa MoJieKyisipHbix opoutaneit (MO JIKAO). Meron I'muecnu.
OO01ue cBeIeHUs] 0 KOMIUIEKCHBIX COEIMHEHUSIX, X CTpOEHUE. MeXMOJIeKyIsipHasi U BHYTPUMOJIEKYJIIpHas
BOJIOpPOJIHAs CBsI3b. VIOHHAsI CBSI3b KaK IMpeAebHbIN Cilydyail KOBaJIEHTHOU cBs3HU. OOIMEe NPeaCTaBIEeHUS O
MEKMOJIEKYJIIPHOM B3aNMOJECHCTBAN: OPUEHTAMOHHOE, HHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICUCTBUS.

1.5. IlonsiTHE O XMMUYECKON TEPMOJUHAMHUKE.

TepmoauHamuueckue QYHKIHUUA COCTOSIHUS (XapakTepucTuueckue (yHKIUHN). BHYTpeHHsIsI SHEprus
U SHTAIbNUS, UX (U3NYECKUN CMbICI. TepMOXUMHSI M TepMOXMMHUYECKHE ypaBHeHUs. 3akoH ['ecca u
cienctBusi U3 Hero. [loHstue 00 SHTpoIMuU, aOCOIIOTHAS SHTPONUS U CTPOEHHE BellecTBa. M3meHeHue
SHTPOIMH B PA3IMYHBIX ITPOIECCAX.

1.6. [ToHsiTHE O XUMUUYECKOU KMHETUKE. XHUMHYECKOE PAaBHOBECHE.

OpHocTaauiiHbIe U CIIOXKHbBIE PEaKIMH. 3aKOH AeicTByronmx Macc. KoHcTaHTa CKOpPOCTH peaklUu.
MoJiekynsspHOCTh M THOPSAJOK pPEaKUMH. 3aBUCUMOCTb CKOPOCTH PEaKUUU OT TEeMIIepaTypbl; SHTAIbIIHS
aKTUBALMU. [ OMOT€HHBI U T€TePOreHHbIN KaTalus.

HctunHoe u kaxyumieecss paBHoBecus. KoHcranta xumudeckoro pasBHoBecus. (CwmelieHue
XMMHUYECKOTO paBHOBecusl, npuHuui Jle-IlaTense — bpayna.

Ouneprus ['nb6ca, ee cBs3b ¢ sHTponueil u sHTanbnued. dusmueckuit cmpicn 3Hepruu ['ubdOGca.
OHTPONUNHBIN U SHTANIBOUNHBINA (hakTopsl poriecca. Csa3b AG’r ¢ KOHCTaHTOM paBHOBECHSL.

1.7. PactBOopEel. PaBHOBECHS B pacTBOpax.

[Ipouecchl, compoBOXIarOUIME O0pa30BAHUE KHUAKUX HCTHHHBIX PAaCTBOPOB HEAIEKTPOJIUTOB H
AJIEKTPOJIUTOB. ACCOLUMUPOBAHHBIE U HEACCOLMUPOBAHHBIE HSJEKTPOJUTHL. CTeneHb IUCCOLMAlUU.
Koncranta guccommanuu. PaBHOBecme B cuUCTEMe, COCTOSAIIEH M3  HACBIIIEHHOTO  pacTBOpa
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MaJIOPACTBOPUMOTO IEKTPOJINTA U €r0 KpUCTauioB. PaBHOBECHE B pacTBOpax KOMIUIEKCHBIX COEIMHEHUM.
PaBHOBecue nucconumanuy BOJIbl, MOHHOE IIPOU3BEICHNE BOJIBI M €0 3aBUCUMOCTh OT Temneparypsl. [llkana
pH. I'mpposns coneit.

Pazoen 2. Heopranmieckas Xumust

2.1. Xumus s-371eMEHTOB. 2.2. XUMHS p- JIEMEHTOB.

Boiopoa-nepBsiii 31eMEHT IEPHOINYECKON CHCTEMBI, €T0 IBOMCTBEHHOE TOJIOKEHHUE. DIEMEHTHI 1—
2 u 13-18 rpynn nepuoanyecKoi cucTeMbl. 3aKOHOMEPHOCTH B U3MEHEHHUH JIEKTPOHHBIX KOHQUrypaluii,
BEJINYMH PATNYCOB, JJIEKTPOOTPUUATEIBHOCTH W DSHEPrUM HMOHH3AIMM aTOMOB. THUIMYHBIE CTEIEHU
OKHUCJICHHUS. XHUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB. 3aKOHOMEPHOCTH B CTPOCHMM M CBOMCTBaX
OCHOBHBIX TUIIOB CO€IMHEHMH, X NoydeHue. [IpupoaHslie coeAMHEHUS, IOJIyYEHUE U IPUMEHEHHE.

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

OnemeHTsl 3—12 rpynn nepuoIu4ecKod CHCTeMbl. 3aKOHOMEPHOCTH B M3MEHEHUU 3JIEKTPOHHBIX
KOH(UTrypauuii, BEIWYMH paAJAUYCOB, OSHEPruM HOHU3ALMK, XapaKTEPHbIX CTENEHEH OKHUCIIEeHHUS,
KOOPJMHAIIMOHHBIX yucesl atoMoB. [IpupoaHbie coennHeHus, NOJy4eHHe U COMOCTaBIeHUE (PU3NUECKUX U
XMUMHUYECKUX CBOMCTB HpPOCTHIX BemecTB. CTpoeHHME U CBOWCTBA OCHOBHBIX THIIOB COEJMHEHUH.
OcoOenHoctu f- 371eMEHTOB.

4. O0beM yueOHOM TUCUMIIHHBI

Beero CemecTp
Buja yueOHo# padoThl 1 2
3E Axkan. d. 3E Axkan. d. 3E Axkan. d.
O011ast TPYI0EMKOCTS AUCIUILIHHBL 12 432 7 252 5 180
KonTakTHasi paboTra — ayIuTOpHbIE 6,23 224 3,56 128 2,67 96
3aHATHS:
Jlexuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHas paboTa 3,77 136 2,44 88 1,33 48
KonrtakTHas camocrositenbHas paboTa - - -
CaMOCTOSATENILHOE U3yUeHHE Pa3IeioB 3,77 136 2,44 28 1,33 43
JIACITATLTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakTtHas paboTa — mpomMexxyTodHast 0.8 0.4 0.4
aTTecTaIs 2 ’ 1 ’ 1 ’
[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoOJIs: JIK3aMeH IK3aMeH
Cemectp
Bua yueOHo# padoThl Beero 1 2
3E AcTp. u. 3E AcTp. 4. 3E AcTp. u.
OO1mast TPy10EMKOCTb AUCIUATLINHBI 12 324 7 189 5 135
KonTakTHas pabora- ayaiuTopHbIe 6,23 168 3,56 96 2,67 7
3aHATHS:
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CaMocTosiTe1bHasi padoTa 3,77 102 2,44 66 1,33 36
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KonrakTHas camocrositenbHas paboTa - - -
CaMOCTOATENbHOE H3YdeHUE Pa3IeoB 3,77 2,44 1,33

102 66 36
JUCIUIIINHBI
Buabl koHTpOJIA:
IK3ameH 2 54 1 27 1 27
KonTakTHas paboTa — mpoMeKyTouHast

0,6 0,3 0,3
aTTecTanus 2 1 1
[ToaroToBka Kk 3K3aMeHy 53,4 26,7 26,7
Buja urorosoro KOHTPOJIsA: IK3aMEH IK3aM€EH

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHHILIMHBI «OpraHnyeckasi XuMHusH»
1. Henp aucuMnaMHbI — TNPUOOPETEHHE CTYJEHTAMU 3HAHUW O CTPOCHUM OPTraHUYECKUX

COEJIMHEHUH, OCHOBHBIX XHUMHYECKHX CBONCTBAaX pa3JMYHBIX KJIACCOB OPraHMYEeCKUX COEIWHEHUH U
METO/1aX UX MOJYyYEeHHUsI, KaK IPOMBILIJIEHHbBIX, TaK U J1a0OpaTOPHBIX.

2. B pe3yabTaTe u3y4eHUus1 AUCHUILINHBI 00yYaIOLIUIICHA JOJI/KEH:

Obnadams ClenyONMMA KOMIIETEHITUSAMA U MHAuKatopamu ux noctmwkenus: OK-7; OIIK-2; OITK-3

3namo:

— TEOPETUYECKNUE OCHOBBI CTPOCHHUS U CBOMCTB Pa3IMUYHbIX KJIACCOB OPraHUYECKUX COEIMHEHUM;

— CIOCOObI MOJYYEHUS U XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIaCCOB OPraHUUECKUX COCIUHEHMI;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPTaHUYECKUX PEAKIINIA;

Ymemo:

— IIPUMEHATh TEOPETUUECKHUE 3HAHUSI [T CUHTE3a OPraHMYeCKUX COCTMHEHHU M pa3IMuHbIX KJIACCOB;

— aHaAJIM3UPOBATh U MPE/ICKA3bIBaTh PEAKIIMOHHbBIE CBOMCTBA OPraHUUECKUX COCIUHEHMUI;

— COCTaBJISITh CXEMbI CHHTE3a OPraHUYECKUX COCUHEHU, 3alaHHOTO CTPOCHNUS;

Bnaoemp:

— OCHOBaMU HOMEHKJIATyphl U KJIaCCU(PUKALUU OPraHUYECKUX COEAUHEHMUI;

— OCHOBHBIMH T€OPETUUYECKUMHU MPEACTABICHUSIMU B OPraHUYECKON XUMUU;

— HaBbIKaMH 000CHOBAHUS pallMOHAJIBHBIX CLIOCOOOB MOJIy4YEHUS! OPraHUYECKUX BEILECTB

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Pazoen 1. Teopus xumuueckoeo cmpoenusi u HacviyeHHble y2ne8000poost (YB).

1.1.  Ilpupona XMUMUYECKOU CBSA3U

[Ipupona koBanenTHOM cBsA3U. Popmyisl JIptonca. @opmanbubiil 3apsia. Teopus rudpunuzauuu AO.
Teopust oTTaJIKMBAaHUS SJIEKTPOHHBIX Map BajieHTHON o6oiouku (ODIIBO) u dopma mMomnexkyn. ATOMHO-
opOuTanpHbie MoAeu. DPPeKTh B oprannueckor XxuMuu. [loHATHE 0O MEXaHU3ME XUMHUYECKOW pEeaKIlnu.
[IpomexxyTouHbIE COETUHEHHS U YACTHUIIBI OPIraHUYECKUX PEaKIUi.

1.2 AnkaHnbl

I'omonoruueckuii psan. Wszomepus. Homenxiarypa. CrnocoObl nosyueHusi. IIpocTpaHcTBeHHOE U
ANIEKTpOHHOE cTpoeHue. dusmyeckue cpoiicTBa. OOmIas XapaKTepUCTHUKAa PEaKIUOHHOW CIIOCOOHOCTH.
[Toctynar XsmMMOH[aA.

1.3 Crepeousomepust

Tunel crepeon3oMepoB: KOHPOPMEpPHI, I'€OMETPUYECKHUE M30MEphI, AHAHTHUOMEpHL. OnTuyeckas
nzoMepusi. XUpalbHOCTb. OHaHTUOMEpbl. Panemuueckas cmech. (CnocoObl IPOCTPAHCTBEHHOTO
n300paxkeHusl ONTUYECKUX n3oMepoB. OTHOcHUTENbHAs U abcoitoTHas KoHpurypauuu. [lpoexuun duniepa.
D,L-Homenknarypa. R,S-Homenknarypa. Ilonste 00 onTuueckol aKTHBHOCTH COCIUHEHUNU C JABYMs
ACUMMETPUYECKUMU 1LIEHTPaMU.

1.4 IukiroamkaHbl

I'omonoruueckuii psn. Msomepus. Homenxnarypa. CnocoObl nonydenusi. Kondopmanuu. Tumbt
HaIlpsDKEHUH B UKIaxX. PU3nUecKue CBOMCTBA. Peakinu nUKII0aIKaHOB.

Pa3zoen 2. Henacvluyennvie yeneeo0opooul.

2.1. Ankensl
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l'omonoruuecknit psin. M3omepus. Homenxmarypa. CnocoObl momydenus. [IpoctpancTBeHHOE

cTpoeHue. Pusnyeckue cBorcTBa. Peakunm ajakeHoB.

2.2 AIKUHBI

I'omonoruueckuit psig. M3omepus. Homenkmarypa. CrnocoOwl momydenusi. [IpoctpaHcTBeHHOE U
3IEKTPOHHOE cTpoeHue. dusznueckue cBoicTBa. Peakiium ankuHoB.

2.3. AJkaaueHsl U TI0JUEHBI

[lonatne o mnepunMKIMUecKHX peakuusx. [omonormueckuit psia. Knaccuduxanusa. Mzomepus.
Howmenknarypa. CriocoOb1 nmonmyuenus. Peakiuu 1,3-ankaaueros. [loHaTHEe 0 MEPUIIMKINISCKUX PEAKITUIX.
Huxnonpucoeaunenue. Ocodennoctu peakiuii dunbca-Anbaepa.

Pazoen 3. Apomamuueckue coeounenus.
3.1  Teopuu apoMaTUYHOCTH.

CoBpeMeHHbIE MPEACTaBICHUS O CTPOCHUM OeH30i1a. ApoMaTHUYecKUid xapaktep OeH3o0Jia. DHeprus

conpsbkeHus. O0mre KpUTepuu apoOMaTUYHOCTH.
3.2 CoenuHenusi 6E€H30JIBHOTO psia

N3omepus. Homenknarypa. CnocoObl nonydenus. [IpocTpaHCTBEHHOE UM 3JIEKTPOHHOE CTPOCHUE.
®dusndeckue cBorcTBa. O0IIas XapaKTepUCTUKA PEAKITMOHHON CIIOCOOHOCTH.

4. O0beM yuyeOHOH TUCUMIIHHBI.

Beero CemecTtp
Bun yuebnoit paboTsl 2 cemecTp
3E Akan. 4. | 3E Akan. 4.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 3,0 108 3,0 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,32 48 1,32 48
Jlekun 0,44 16 0,44 16
[TpakTuueckue 3anstus (113) 0,88 32 0,88 32
Jlaboparopusie padboTs! (JIP) - - - -
CamocrosiTeJibHAs padoTa 1,68 60 1,68 60
KonrtakTHas camocrositenbHas paboTa 0,2 0,2
1,68 1,68
CaMoCTOsATEeTFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHHBI 59,8 59,8
Buja koHTpOJISA:
3auer ¢ oleHKOM +
Bua nTOoroBoro KOHTpOJIsi: 3auer ¢ ONEHKOI
Cemectp
Bun yuebnoit paboTsl Beero 2 cemecTp
3E AcTtp.u. 3E Actp.u.
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 3,0 81 3,0 81
KonrakTHasi paboTa — ay1uTopHbIe 3aHATHSL: 1,32 36 1,32 36
Jlexinm 0,44 12 0,44 12
[TpaxTnueckue 3anstus (113) 0,88 24 0,88 24
Jlaboparopusie pabotsi (JIP) - - - -
CamocrosiTeJibHAs padoTa 1,68 45 1,68 45
KonrtakTHas camocrositenbHas paboTa 1,68 0,15 1.68 0,15
CaMOCTOSATETPHOE N3YUCHUE PA3/ICTIOB JUCITUTIIINHBI ’ 44,85 ’ 44,85

Buja kouTpoJs:

3a4er ¢ OLEHKOM

+

Bujx uToroBoro KOHTpoJIA:

3a4er ¢ OLIEHKOM
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AHHOTaNUA padoyeil MPOrpaMMbl IMCHUILIMHBI «DU3HYeCKAs] XUMUSD

1. Ieab AUCHUIIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YIIPABJISAIONINX X0JI0M XUMUYECKOIO
rporecca, noka3aTh 00JacTH MPUIIOKEHHSI 3TUX 3aKOHOB M HAYYUTh CTY/AECHTA IPAaMOTHO NMPUMEHSTh UX MPU
PELIEHUH KOHKPETHBIX TEOPETUYECKUX U MPAKTUUECKUX 3a]au.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00yYaIOLIUIICA J0JI/KEH:

Obnadams cnenyronumu oomenpodeccrnonanbubiMu (OI1K) koMmnereHmmsiMu:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHbBIX
JUCHMIUIMH B MPO(EecCHOHANbHON NeATeNbHOCTH, NPUMEHSATh METOJbl MaTeMaTH4YeCKOro aHaiu3a |
MOJENIUPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTanbHoro uccienoBanus (OI1K-2).

3nams:

- OCHOBHBIE 3aKOHbl (U3UYECKOM XHMHH, B3aHUMOCBS3b (U3NYECKUX U XUMHUYECKUX
XapaKTEepPUCTUK MPOIECCa;

- IyTU ONpEJENICHUs] BaXXHEMIIHMX XapaKTePUCTHK XUMUYECKOTO paBHOBECHS (KOHCTaHTbI
paBHOBECHS, PAaBHOBECHOI'O BBIXOJa MPOJYKTa, CTEIIEHU IPEBPAIICHUS] MCXOJHBIX BELIECTB) U BIMSHUS
pa3auyuHbIX (DAKTOPOB Ha CMEIIEHUE XMMHUECKOTO PaBHOBECHS;

- YCIIOBUSL YCTaHOBJIEHUS ()a30BbIX PAaBHOBECUI B OJHO- U MHOTOKOMIIOHEHTHBIX CHUCTEMaX,
BO3MOYHOCTH Pa3JI€JI€HUSI CJIOKHBIX CUCTEM Ha COCTaBIISIOLIME KOMIIOHEHTHI;

- TEPMOJIMHAMUYECKOE OMKUCAHUE CBOMCTB MJICAIbHBIX U HEHJICAIbHBIX PACTBOPOB, MOJIXO/bI K
HAXO0XJACHUIO MapIHUAIbHBIX MOJIIPHBIX BEJIMUYUH KOMIIOHEHTOB pacTBOpA.

Ymemo:

- INPUMEHSITh TEOPETUYECKHE 3HAaHUS M JKCHEPUMEHTalbHbIE METOAbl HCCIEI0BAaHUS
¢bu3nyecKoi XMMHUHU IPU PellIeHuH NPoPeCcCUOHATIbHBIX 3a/1a4;

- MIPOBOJUTH TEPMOJUHAMHUECKHUE PACUETHI, OCYLIECTBIATh aHAJIU3 U HA OCHOBE 3TOr0 JEJIaTh
000CHOBAHHBIE BEIBOIBI;

- MIPE/ICKa3bIBaTh U HAXOJUTh ONTHUMAJbHBIE YCIOBUS IPOBEICHHUS XMMHUYECKOIrO Ipolecca ¢
LEJIbI0 TOJTYyYEHHS] MaKCUMaJIbHO BO3MOKHOTO BBIX0/Ia MHTEPECYIOLIETro MPOIyKTa;

- MPEACTABIIATh JaHHBIE JTAOOPATOPHOTO HCCIEAOBaHUS B rpaduueckoi (GopmMe M Ha OCHOBE
MIOJIyYEHHBIX 3aBHCHUMOCTEH OIpeAeNsTh COOTBETCTBYIOLIWE TEPMOJAMHAMHYECKHE W KHUHETUYECKHE
XapaKTePUCTUKU XUMUYECKOM CUCTEMBI U XMMHUYECKOI0 IIPOLIECcca;

- MPOBOJUTH AHAJIU3 M KPUTUYECKU OILICHHWBATh IOJIyYEHHBIE SKCIIEPUMEHTAJIbHbIE TaHHbBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:

- KOMILJIEKCOM COBPEMEHHBIX TEOPETUYECKHMX METOJOB (PU3UYECKON XUMHUHU ISl pELIeHUus
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

- HaBbIKAMHU OIPEACIICHUS] COCTOSIHUSI PABHOBECHS M CaMOIPOM3BOJIBHOIO HAIpPAaBIICHUS
XMUMHMUYECKOTO IpoIecca;

- npruemMamMu OOpaOOTKM MOJIyYEHHBIX OIBITHBIX JaHHBIX JJISi BBISBJIECHUS U YCTAHOBJIECHUS
B3aMMOCBSI3€l MEX]ly TEPMOJIMHAMUYECKMMH CBOMCTBaMU U (GU3NYECKUMU ITapaMeTpaMH MIpoLiecca;

- 3HAHUSIMH OCHOBHBIX 3aKOHOB (DM3MUYECKON XUMHUU JJIsl COJEpP)KATEIbHON HHTEpIpEeTaluu
TEPMOJAVMHAMUYECKUX PACUETOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszpen 1. Xumuyeckasi TepMOAMHAMHUKA

1.1.  IlepBblii 3aKOH TEPMOJIMHAMUKHU

TepMmoauHaMHUECKUE CUCTEMbl U TEPMOJAMHAMUYECKUE MapaMeTpbl. DKCTEHCUBHbIE U UHTEHCHUBHbIE
cBoiicTBa cucreMbl. TepmoauHamuuyeckuil mnpouecc. DYHKIMM COCTOSHUSA U (QYHKUHMU Ipoliecca.
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BuyTpeHnHsis sHeprusi v SHTAIbINS, KX CBOKWCTBA. TemmoTa u pabora kak Gopmel nepenayun sHeprun. Padora
paciiupeHus raza M nojiesHas pabora. QOpMyIUMPOBKH MEPBOro Hadajga TEPMOJUHAMHKHU. B3anuMmocBs3b
TEIUIOThI, pabOThl M WM3MEHEHHS BHYTPEHHEH HHEpruu B M30XOPHOM, H300apHOM M H30TEPMHUYECKOM
npoueccax. TemioéMKoCcTh BelllecTBa — M30XOpHAas WM HM300apHas, MOJSpHasl, yaesnbHas. TernoéMKOCTh
UJealbHbIX Ta30B, B3aUMOCBS3b MOJSIpHBIX Temtoémkoctet Cp u Cv maeanpHOro rasa. TemioéMKoCTh
TBEPIIBIX BEHIECTB M JKUAKOCTEH. 3aBUCHMOCTh MOJIIPHOW H300apHON TEIIOEMKOCTH BEIIECTBA OT
TEMIIEpaTypbl, SMIUPUUYECKHE YpaBHEHHUs (CTENEHHbIE PAJbI), UX MPUMEHUMOCTh. 3akoH KyOoB Jlebas,
npaBuwio Jrononra u Iltu. Cpennsisi u3zo6apHas TEIUVIOEMKOCTh BEIIECTBA B HMHTEpBaje TEMIIEpaTyp.
TemneparypHas 3aBUCUMOCTb IpupanieHus sHTanbnuu Beuectsa (Hr — Ho) npu nocrosiHHOM NaBieHuu
yaétoMm (a3oBbiX mepexonoB. TemnoBor 3ddext xumuueckoro mpormecca. OCHOBHOE CTaHIAPTHOE
cocrosinue. CTtaHAapTHbIE SHTANBINU 00pa3oBaHus U cropaHus BeulecTB. [Ipumenenue 3akona I'ecca ans
BBIYMCIICHUS TEIUIOBBIX 3((EKTOB XUMUYECKHMX M (U3MKO-XUMHUYECKHX MpolieccoB. CBS3b TEIIOBBIX
3¢ (deKToB MpU MOCTOSIHHOM OOBbeME M IMpHU NOCTOSHHOM JaBJIEHUU. 3aBUCUMOCThH TemioBoro 3ddexra
peakuuu OT TeMmiepaTypel. BeiBog u aHamu3 ypaBHeHuss Kupxroda B auddepennumanbHoit dopme.
WurerpupoBanue ypaBHeHnus: Kupxroda.

1.2, BTOpO¥ 3aKOH TEPMOJMHAMUKH.

CaMonpou3BOJbHBIE U HECAaMONPOU3BOJIbHBIE, OOpaTHMble U HeoOpaTUMble, pPABHOBECHBIE
(KBa3UCTaTUYECKUE) M HEPaBHOBECHBIE Ipoliecchl. PaboTa paBHOBECHOTO M HEPAaBHOBECHOTO IIPOIECCOB.
@OopMyIMPOBKM BTOPOr0 Hayaja TEPMOJMHAMMKH. OHTPONHUS KAaK KpPUTEpUH  HANpPaBICHHOCTH
CaMOIIPOM3BOJIBHBIX IPOLIECCOB U PAaBHOBECUS B HM30JIMPOBAHHBIX CHCTEMax. 3aBHCHUMOCTH SHTPOIUU
BEIIIECTBA OT MMAPAMETPOB COCTOSHHS (TeMIEpaTyphl, JaBieHus, o0bema). Pacuer m3mMeHeHus SHTPONUU B
Pa3IMYHBIX MPOLIECcCaX, CBSI3aHHBIX C U3MEHEHHEM COCTOSIHUS MJEaIbHOTO rasa, a TakKe YMCTBIX TBEPIBIX
WIN JKUJKUX BellecTB. V3MeHeHue SHTponMM B MpOLIECCE CMELIEHUs HAealbHbIX ra3oB. M3MmeHeHue
sHTponuH Tpu (Ha3oBBIX Mepexonax. TemmoBas Teopema HepHcra, moctynat Ilmanka (Tperbe Hayaio
TepMoauHamMukn). CratucTuyeckass MHTEpPHpETalUsi BTOPOrOo Hayajla TEPMOJMHAMUKH, YypaBHEHUE
bonbivmana-Ilnanka. Beiuncienue aOCOMIOTHOM SHTPONUHM BellecTBa. Pacyer W3MEHEHHs SHTPONUU B
XUMHMUYECKUX peaklUUsX MpU pa3iuuHbIX Temmeparypax. OOwbeaunenHoe ypaBHeHue | u Il 3akoHOB
TepMOJIMHAMUKU. DHeprus ['enpmrosbla u sHeprust ['m60ca kak KpUTEpUU HAIPABIEHHOCTU MPOLIECCOB U
paBHOBECHS B 3aKPBITHIX cUCTEMaX. XapakTepucTuyeckue (QyHKIMU. 3aBUCUMOCTh dHepruu ['enbMrosbia u
sHepruu ['mb6bca oT mapameTrpoB cocTosiHUS. TemmepaTypHas 3aBUCHUMOCTh 3Hepruu ['mOOca BemiecTBa C
yaétom (a3oBbix mepexonoB. Pox dazoBoro mepexoma (mepBwiid, BTOpoi). YpaBHenus [mb0Oca-
I'enpMroneia. Pacuer nsmenenuii craniapTHoIX sHepruil ['u60ca u ['enbMrosbiia B XMMHUECKUX PEaKIUAX
IIPH pa3IMYHbIX TEMIEpaTypax.

CucremMbl HEPEMEHHOTO0 COCTaBa. XMUMUYECKHI MOTEHIUA]l KOMIIOHEHTa CHCTEMbI. 3aBUCHMOCTh
XMUMHMUYECKOTO MOTEHLIMajJa OT JaBJICHHUS U TeMIepaTyphbl. YCJIOBHUS PaBHOBECHS U CaMOIIPOU3BOJIBHOTO
MIPOTEKAHUSI [TPOliecca B CUCTEMAaX EPEMEHHOTO COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii 0anaHC XMMUYECKOW peaklud, CTENeHb NPEBpaIleHUs, XUMUYECKas NepeMEHHasl.
VYpaBHeHHE H30TEpMbl XUMHUYECKOW peakuuu (uzotepMbl Baut-I'odda). Xumuueckoe cpoactBo. AHamu3
YpaBHEHUSI HM30TEPMbl JJISl ONIPEJCIICHUS HAINpPaBJICHUS CAMOIPOU3BOJBHOTO MPOTEKAHUS XUMHYECKOM
peakuuu OT JAHHOIO MCXOJHOTO (HEPaBHOBECHOIO) COCTOSIHUS. TepMoauHamMuueckas KOHCTAaHTa
XMMHUYECKOTO PaBHOBECHUSI M SMIIUPHUUYECKHE KOHCTaHThl xumuueckoro paBHoBecus (K, Ke, Ki, Kp),
YpaBHEHHUS UX CBSA3M JJIsl pEaKLMM B HIealbHON ra30Boi cMecu. KOHCTaHThI paBHOBECHS /1711 TOMOTE€HHBIX U
IeTepOreHHbIX peaklUi, WJCAIbHbIX M HEUACaJbHBIX PEaKIMOHHBIX cUCTeM (Ha mpumepax). CmeleHue
XUMHUYECKOTO paBHOBecUs TpH u3MeHeHuu oobmiero nasieHus (T = const) u mpu 100aBICHUM B CUCTEMY
uHeptHoro rasa (T = const, P = const).
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Brnusiaue temmeparypbl Ha KOHCTaHTY XMMHUYECKOTO PaBHOBECHS, YPAaBHEHHS M300apbl U M30XOPHI
XUMUYECKON peakunu. BeiBoja, aHamu3 U MHTETPUPOBAHUE HA3BAaHHBIX YPAaBHEHUH Ha MpUMEpPE ypaBHEHUS
n300apel. Pacder cpeiHero M UCTHMHHOTO TEIUIOBOTO 3(¢eKTa XMMHYECKUX peakUud W3 3aBUCUMOCTH
TEPMOJUHAMUYECKON KOHCTAHTHI PAaBHOBECHS OT TeMIlepaTyphl. PacueT KOHCTAaHT paBHOBECHS XUMHUYECKUX
peaknuii U3 CTaHIAPTHBIX TEPMOJAMHAMUYECCKUX (DYHKIMI BemiecTB. BrIumcieHue KOHCTAHT PaBHOBECHUS
XUMUYECKAX PEaKIHWil 10 CIPaBOYHBIM JAaHHBIM O KOHCTAaHTaX pAaBHOBECHS peakuui oOpa3oBaHMs
COEJIMHEHUI U3 MPOCTHIX BELIECTB.

Paspnen 2. ®a3oBbie paBHOBECHSI B OJHOKOMIIOHEHTHBIX CHCTEMaX

2.1. ®a3oBble niepexosl U (pazoBas quarpaMma COCTOSHUS IS OJTHOKOMIIOHEHTHBIX CHCTEM

daza, KOMIOHEHT, YUCJIO cTerneHeil cBoOonpl. [IpaBuno (a3 ['mb6ca. Ilpumenenue mpaBuna (a3
['m60ca mns aHanu3a (a3oBBIX pPABHOBECHH B OJHOKOMIIOHEHTHBIX cHUCTeMax. JlmarpamMmma cCOCTOSTHUS
OJIHOKOMIIOHEHTHOM CUCTEMBbI, €€ (a30BbI€ MOJIs, JUHUUA U TPOHHBIE TOUKH, BHIPAKAIOLIUE COOTBETCTBEHHO
onHo(daznoe, nByxdaszHoe u TpexdaszHoe paBHOBecus. HacwlmeHHBIH Tap, TeMmrepaTrypHas 3aBUCHUMOCTD
JaBJICHUs HachIlleHHOTro napa. Kputuueckasi Touka, KpUTUYECKOE COCTOSIHUE BEILECTBA, €r0 0COOEHHOCTH.
BriBog u ananu3 ypaBHenust Knaneiipona. 3aBUCMMOCTb TeMIiepaTyphbl IUIaBJICHUS OT BHEIIHETO J1aBJEeHUS,
UHTerpupoBanue ypaBHeHusi KiiamelipoHa naisi paBHOBECHS TBEpPAOE TEJO - KUIAKOCTb. PaBHOBecus c
razoBoi (aszoii, ypaBuenne Knaneiripona-Kiay3uyca, BBIBOJI 1 MHTETPUPOBAHKUE YpaBHEHUSI ISl OMMCAHUS
JUHUHN HCTIapeHus U cyOIMMalliK, UCTIOoNIb3yeMble fqonylieHus. OnpeneneHne KoopJuHaT TPOUHON TOUKH.

2.2. Onpenenenue TepMoAMHaMUYecKuX GyHKIUM mpouecca GpazoBoro nepexoaa

[Ipumenenne ypaBHenus Knaneilipona-Knaysmyca nius pacdera W3MEHEHUS TEPMOAMHAMHUYECKUX
dbyakumii pu Ga3oBBIX MpEBpalICHUAX. B3auMOCBSA3b ASHTANBIUHN TIJIABJICHUS, WCIIAPEHUS M BO3TOHKU B
TPOMHOM TOUKEe. DMIHUpHUEcKoe npaBmiio TpyToHa.

Paspnen 3. TepmoanHamMuyeckasi TeOpUsi pacTBOPOB

3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapunanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanum pactBopoB. IlaprmanbpHble MOJISIpHBIE BeTWYHHBL. YpaBHeHus [ nO6ca-/lrorema
(BBIBO M aHanmu3). MeTobl ONpeesieHus TapIUaATbHBIX MOJISIPHBIX BEJIMYUH (METO/ KacaTeIbHBIX U METOJ]
oTpe3koB). OTHOCHUTENbHbIE NapIHAIbHBIE MOJISIPHBIE BEJIMYMHBI (MapIdajbHbIe MOJISPHBIC (DYHKIIUU
cmetenus). TepmonnHaMuyeckue GyHKIUHA CMELICHUS.

3.2. TepMoIMHaMHUYECKOE ONMCAHNE UICATBHBIX U HEUJEAIbHBIX PACTBOPOB

WNneansHbie  (COBEpIICHHBIE) PACTBOPHL. XHMMHYECKHMH TMOTEHIHAJI KOMIIOHEHTa HACAIbHOTO
pactBopa. TepmoauHamuueckue GyHKIMU CMEIICHUs JJIsl UJIealIbHBIX PacTBOPOB. PaBHOBecHe "HealibHbIN
pactBop-map", 3akoH Payms, rpaduueckas uHTeprperanus 3akoHa Paymsa. IlpenensHo paszOaBiieHHBIE
pacTBOphl, 3aKOH ['eHpH. YpaBHEHHME XMMMUYECKOTO MOTEHIMAla JJIsi PacTBOPUTENSI U PAaCTBOPEHHOTO
BemecTBa. HeupmeanbHble (peayibHBIE) PACTBOPHI, IMOJIOKUTEIBHBIE W OTPHUIATEIbHBIC OTKJIOHEHHS OT
uneanbHOCTH (0T 3akoHa Payns). CtangapTHpIe COCTOSIHUS KOMIOHEHTOB pacTtBopa. CUMMETpUYHAs |
HECHUMMETPHUYHAS CUCTEMbI CpaBHEHHS. PacdeT akTHBHOCTEH M pallMOHATBHBIX KOY(PPHUITMEHTOB aKTUBHOCTH
KOMIIOHEHTOB pacTBopa. TepMoauHamuueckue (QyHKIUMU CMELIEHHUs Uil HEUJCAIbHBIX PpPacTBOPOB.
3aBUCUMOCTh aKTUBHOCTHU M KOA(D(UIIMEHTa aKTUBHOCTH KOMIIOHEHTA OT TEMIIEPaTyphl U TaBJICHHUS.

3.3. KommrartuBHble cBOWCTBAa pa30aBICHHBIX pAcCTBOPOB HEJIETyYUX BELIECTB B JIETY4EM
pacTtBopuTelie

KonnuraruBHble cBOMCTBA pa30aBIEHHBIX PACTBOPOB HEJETYYHX BELIECTB B JIETYUUX PACTBOPUTEIIAX
(MOHMKEHHE JaBJIEHMsI HACBHIIIEHHOTO I1apa pacTBOPUTENSI HaJ PacTBOPOM IO CPAaBHEHHUIO C YHUCTBHIM
pacTBOpHUTENIEM, IOBBIIEHUE TEMIEpaTyphl Hauyajda KUIEHUS W MOHI)KEHHE TeMIepaTypbl Haudajia
OTBEpJIEBaHUS PACTBOPOB, OCMOTHYECKOE JaBJIeHUE). DOYIIIMOCKONMYECKas U KPUOCKOIIUYECKash KOHCTAHThI
pactBopuTens. BbIBoi ypaBHEHMs, CBS3bIBAIOILIErO IMOHMKEHHE TEMIIEpAaTyphl Hadaja OTBEPAEBAHUS C
KOHIICHTpamme pactBopa. OcMoC, OCMOTHYECKOE JaBlieHHe, OOpaTHbId ocmoc. Vcnonb3oBanue
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KOJUIMTAaTUBHBIX CBOMCTB U1 ONPEIEICHUS MOJIIPHOM MAacChl, CTENEHU JHCCOLMALMM WU CTEIEHU
aCCOLIMALIMY PACTBOPEHHOIO BEUIECTBA.

Pa3nen 4. @a3zoBble paBHOBecHsI B MHOTOKOMIIOHEHTHBIX CHCTEMaxX

4.1. PaBHOBeECHE «KMJIKMH PACTBOP - HACBILEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMmsel «JaBICHHE-COCTAB», «TEMIIEPATypa-COCTaB», «COCTAB Iapa-COCTAaB KXUAKOCTW» IS
UJealbHbIX M HEUJealbHbIX pacTBOpoB. llpuMeHnenue npaBuna Qa3 K MCCIEIOBAHUIO AUArPAMM. 3aKOHBI
I'n66ca-KoHnoBanoBa. AszeoTponus, TEpMOJMHAMUYECKOE YCIOBHE TOUKM azeoTpomna. llpaBuno peruara.
OU3NKO-XUMUYECKUE OCHOBBI pa3JIesICHUs KUAKUX CMECE METOAaMHU MTEPETOHKU U pEeKTU(UKALINHU.

4.2. PaBHOBECHE OKMJIKOCTH-TBEPJ0E» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuuecknii aHanW3, KPHUBBIE OXJIAXKJIEHUS, MOCTPOCHUE IUArpaMMbl IUIABKOCTH II0 KPHBBIM
oxnaxaeHusi. CUCTEMBI ¢ OTpaHUMYEHHOW U HEOTPAHUYEHHOW PacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
cocrosiHuu. M3omoppusm. Tumbel TBepAblXx  pacTBOpoB. Jlnarpammbl — MIABKOCTH  M30MOP(HO
KPUCTAJUIM3YIOLIMXCS. BEIIECTB. JlMarpamMMbl IUIABKOCTH CHCTEM C OTPAaHUYEHHOW pPacCTBOPUMOCTBIO B
TBEPIAOM COCTOSIHUM. OBTEKTHYECKOE M IEpUTEKTUYeCKoe paBHOBecus. OrpeneieHre cocraBa
ABTEKTUYECKON MKHUIKOCTU MOCTpPOEHUEM TpeyronbHuka Tammana. [Ipumenenue npasuna Qa3 ['mb6ca k
UCCIIEI0OBAaHUIO (ha30BbIX PABHOBECH.

4. O0beM yueOHOMH TUCUUTLTHHBI

Bua yueOHo# padoThl O6%.eM AHCIHILTHAL!
3E Akan. 4. AcTp. 4.

OO6mast TpyA0€MKOCTh TUCIUTUTHHBI 5,0 180 135
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,78 64 48
Jlexinm 0,89 32 24
[Ipaxtuueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padoTs! (JIP) - - -
CamocrosiTesbHast paboTa 2,22 80 60
KonraktHas camocrositenbHas padboTa 292 - -
CaMoCTOSATENbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIMHbI ’ 80 60
Buabl koHTpOJIS:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyToO4YHast aTTecTalus ! 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoOJIA: IK3aMeH

AHHOTaNUA padoyeil NporpaMmbl I cHUIIMHBI «KoJsionaHass Xumus»

1. Heas pucHumJIMHBI — MpUOOpeTeHHe oOywaromuMucs 0a30BBIX 3HAHWUN B  00JacTH
TEPMOJUHAMUKH TTOBEPXHOCTHBIX SIBJICHUM M CBOMCTBAX AUCIIEPCHBIX CUCTEM U TOJIyUCHUE YMEHHUM B YaCTH
WCIIOJb30BaHMUSI JTUX 3HAHWM TPU MCCIECIOBAHUM, IMPOCKTUPOBAHUU M CO3JAHUHM PEATHHBIX CHCTEM,
SIBJISTFOLIIAXCST B OOJIBITMHCTBE CIy4aeB JIMCIIEPCHBIMHU.

2. B pe3ysabTare U3y4eHHsl AUCUUIJIMHBI 00yYAIOIIMIACH 10JIKEH:

Obnadams cnenyronumu komneteHmusmu: OITK-2.

3uamop:

- IpU3HAKHA 0OBEKTOB KOJUIOUTHON XUMHH B UX KJIACCU(DUKAIUIO.

- OCHOBHBIC TOHATHS U COOTHOIICHUSI TEPMOJUHAMHUKHN MMOBEPXHOCTHBIX SIBIICHUU (TEPMOJIUHAMHKA
MMOBEPXHOCTHOTO  CJIOS;  aAre3usi, CMayuBaHWE M  PACTEKaHUE JKUAKOCTEH;, JUCIEPCHOCTh |
TEPMOJIUHAMUYECKUE CBOMCTBA TEIT; aICOPOIIMS Ta30B U IMapoB, aACOPOIINS U3 PACTBOPOB).

- OCHOBHBIC TeOPHUH (PU3NUECKON aCOPOITUH.
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- OCHOBHBIE TIPEJICTAaBICHHUS O CTPOCHUM JBOMHOTO JJEKTPUYECKOTO  CJOS;  IPUPOLY
AJIEKTPOKUHETUYECKOTO MMOTEHIINAJIA; OCHOBHBIE AJIEKTPOKUHETUUECKHUE SBJICHUSL.

- ycioBus mpuMeHMMOCTH 3akoHa CTokca; 3akoH OWHmTEeHa — CMOIYXOBCKOTO,
TUIICOMETPUYECKOE ypaBHeHue Jlamuiaca; mpupoay CeAMMEHTAMOHHON M arperaTuBHOM YCTOMYHMBOCTH;

- OCHOBHBIE cBOicTBa pacTBOpoB IIAB kak THOQUIBHBIX CUCTEM;

- ocHoBHble moJOXeHus Teopuu JJIDPO; npuuuHbl U OCOOEHHOCTH OBICTPOMl U MeEIJIEHHOM
KOAryJisiliiy, KOHIEHTPALMOHHON U HEUTPAIM3ALMOHHON KOATyJIALIMH.

- TUIBI CTPYKTYpP, BO3HUKAIOLINE B JUCIIEPCHBIX CUCTEMaX, MPUYUHBI U yCIOBUS UX 00pa30oBaHUS;
KJIaCCU(UKALUIO JUCIIEPCHBIX CUCTEM I10 UX PEOJOTMYECKUM CBOMCTBaM.

Ymemo:

- paccuMTHIBATh MapaMeTpPbl, KOTOPbIMHU XapaKTEPU3YIOT AUCIIEPCHOCTD.

- POBOJUTH pacueTbl C HCIOJIB30BAHHMEM OCHOBHBIX COOTHOUIEHMH TEpMOIMHAMHKH
MTOBEPXHOCTHBIX SIBJICHUH.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPBHIL.

- pacCuuThIBaTh BEJIMUYMHY 3JIEKTPOKMHETUYECKOTO MOTEHIMala IO JaHHBIM 3JEKTpoocMoca M
anekTpodopesa.

- paccuMThIBaTh MHTErpajbHYl0 U JupdepeHUaIbHYI0 KpHUBBIE pPACIPEAETICHUS] YacTHIl 10
paszMepam.

- paccuMThIBaTh U aHAJIU3UPOBATH NOTEHIIUAJIbHbIE KPUBBIE TAPHOTO B3aUMOICHCTBUS YaCTHILL,

- pacCUMTHIBaTh U U3MEPATH BA3ZKOCTb TUCHEPCHBIX CUCTEM.

Bnaoemuv:

- IPEACTaBIICHUSIMHU O POJIU MIOBEPXHOCTHBIX SIBJIEHUHN U IUCIIEPCHBIX CUCTEM B TEXHUKE U IIPUPOJIE.

- METOJaMH U3MEPEHUS IOBEPXHOCTHOTO HATSKEHHUSI, KPaeBOI'0O yIia.

- 3HAaHUSIMHU O METOJIaX U3MEpPEHUs aJcopOLUU U YAETbHON MOBEPXHOCTH.

- 3HAaHUSAMH 00 YCIOBMSIX IPUMEHUMOCTH ypaBHeHuUs [ esnbMroibiia — CMOIyX0BCKOIO;

- METOJIaMH OIIPENEIICHUS dJIEKTPOKNHETUYECKOTO ITOTEHIMAA.

- METOJIOM CEAMMEHTALMOHHOIO aHAJIN3a.

- METOJJaMH OIPENIEICHUsI KPUTUYECKOM KOHLIEHTPAllU MULEIJIO00pa30BaHus;

- METOJaMH HCCIIEI0OBAaHUSI KWHETUKU KOAryJsLuu.

- METOJJaMU U3MEPEHHUS U aHAJIN3a KPUBbIX TEUEHHUSL.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Paznen 1. [lpeamer u npu3Haku 00bEKTOB KOJJIOUTHON XUMUHU

Komnonanass xumus - Hayka O MOBEPXHOCTHBIX SIBIICHUSX U JUCHEPCHbIX cuctemax. OCHOBHbIE
[TOBEPXHOCTHBIE SBJICHUS: aAre3usl U CMayuBaHUE, KaWUIIPHOCTh, aICOPOLIMS, JIEKTPUUECKUE SIBJICHUS Ha
MTOBEPXHOCTAX U JIp.

OCHOBHbIE MPU3HAKH JUCHEPCHBIX CHCTEM - TE€TEPOr€HHOCTh U JAUCIEPCHOCTh; MOBEPXHOCTHAs
SHEprusl; KOJUYECTBEHHbIE XapaKTEpUCTUKHU aucriepcHocTU. Kiaccudukanmus TUCHEPCHBIX CHUCTEM 11O
arperaTHOMy  COCTOSIHMIO  JOucriepcHod  (a3sel  w  jmucnepcuoHHOM — cpempl.  Kiaccudukamms
CBOOOJHOMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUILl U 10 B3aUMOJICHCTBUIO MEXAY AUCIIEPCUOHHOM Cpeoit
U qucnepcHoi ¢ga3oil. Poib NOBEpXHOCTHBIX SIBJEHUN U JUCIEPCHBIX CUCTEM B IIPUPO/JIE, TPOMBIIIIEHHOCTH
1, B YaCTHOCTH, XUMHYECKOM TEXHOJIOTUH.

Pasznen 2. TepMoamHaMuKa NOBEPXHOCTHBIX SIBJICHUN

OO11as xapaKTepUCTUKa MOBEPXHOCTHOU 3Hepruu. [loBepxHocTHas sHeprus B oOieM ypaBHEeHUU 1-
ro U 2-ro HavyaJl TepMOJWHAMHKHU. [lOBEpXHOCTHOE HATsHKEHHME Kak Mepa ’Hepruu [ 'nbbca mexdazHoit
noBepxXHOCTU. [loBEepXHOCTHOE HATSKEHHE - XapaKTePUCTHKA MPUPOJBI CoNpUKacarolmuxcs (a3 u ux
B3auMoieiicTBus. CBOMCTBa MOBEPXHOCTEN KUJKUX U TBEPAbIX Tel. YpaBHeHue ['nb6ca-I'enpmromnbua s
BHYTPEHHEIl yJeNbHOW IOBEPXHOCTHOM OHHEPruM (MOJIHOM TOBEPXHOCTHOW BHEPruu). 3aBUCUMOCTD
SHEPreTUUECKUX MapaMeTpoB MOBEPXHOCTU OT Temieparypsl. [Iporeccsl caMonpon3BOIBHOTO YMEHBIUICHUS
ITIOBEPXHOCTHOM YHEPTHH.

Ancopbuusi ¥ IOBEpXHOCTHOE HaTskeHue. CBA3b BEIMUMHBI aICOPOILUMU C apaMeTpaMu CUCTEMBI:
M30TepMa, U30MMKHA U u30cTepa aacopounu. Meroa u3osiTkoB ['106ca. @yHameHTaIbHOE a1cOPOLMOHHOE
ypaBHeHue ['mb0ca. I'm6OcoBckast ancopOuus. YactHoe BblpakeHue ypaBHeHusi ['m66ca. IloBepxHocTHO-
aKTUBHBIE U TIOBEPXHOCTHO-UHAKTUBHbBIE BEIIECTBA.
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Anre3us, CMauYuBaHWE W PACTEKAHUE >KUJAKOCTeH. Aare3us u xoresus. Ilpupoma cunm mexdazHOro
B3auMoJieicTBuUsA. YpaBHeHue [lronpe st padotel aare3uu. CmauuBanue u KpaeBoil yron. 3akodH HOwra.
Ces3p paboThl aare3uu ¢ kpaeBbiM yriaom (ypaBuenue Jrompe-lOura). JImodunbapie u nmodoOHBIC
MOBEPXHOCTU. MeTo/ibl onpesieNieHusl KpaeBbIX YriloB. BiausiHue noBepxHocTHO-akTUBHBIX BenlecTB (IIAB)
Ha cMmauuBaHue. Pacrekanue xugkocreil. Koapduuuenr pacrekanusa no Iapkuncy. Dddext Mapanronu.
Mexda3zHoe HaTSHKEHHE Ha IPaHULE MEXAY B3aMMHO-HACHIIIEHHBIMH JKMJIKOCTSIMU U MpPaBUJIO AHTOHOBA.
[IpakTueckoe 3HaYEHUE a/Ir€3Ul, CMAaYUBaHUs U pACTEKaHUSI.

JucnepcHOCTh M TepMoJuMHaMuueckne cBoicTBa Ten. [IpaBwino (a3 ['mbGOca m auCHepcHOCTD.
Bnusinue kpuBH3HBI NOBEPXHOCTH Ha BHYTpeHHee jaaBiieHue Ten (ypaBHeHue Jlamnmaca). IloBepxHocTHas
sHeprusi U paBHOBecHbIC Gopmbl Ten. [lpunmun ['m66ca-Kropu. 3akon Bynbda. Kanwmispueie sBienus
(ypaBHenue JKiopena), UX poib B MPHUPOJAE M TEXHOJOTMU. METOIbl ONpeleNeHnuss MOBEPXHOCTHOIO
HaTSKEHHs. 3aBUCUMOCTh TEPMOJAMHAMUYECKOHN PEaKIIMOHHON CIOCOOHOCTH OT JUCHEPCHOCTU. Y paBHEHUE
KenpBuHa. BnusiHue aucrnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PaBHOBECHS XHUMHYECKOW pEaKIIUH,
TeMIieparypy ¢pazoBoro nepexoja.

[lonyyeHnue aucnepcHbIX cucreM. Metonbl aucneprupoBanus. YpaBHenue PeOunaepa s paOboTsl
JIUCIEeprupoBaHus. AJNCOpOLMOHHOE TMOHMWKeHue mnpodHocT (dpdext PeOunaepa). ['omorennas u
rereporeHHasi KoHjaeHcauus. MeractadbuiabHoe cocTostHue. DHeprust [ nboca oOpa3oBanus 3apobliia HOBOM
¢da3pl, KpuUTHUECKUW paauyc 3apojpimia. JlBe craguu oOpa3oBaHus HOBOM (a3bl. CBsi3b KUHETUKH
o0Opa3oBaHusl HOBOU (a3bl C MEPECHILIEHNEM. YIIPaBIEHNE TUCIIEPCHOCTHIO ITPH TOMOI€HHON KOHJICHCAIUH.
[Ipumepbl noTy4eHUs TUCIEPCHBIX CUCTEM METOAAMH (PU3NYECKONW U XUMUYECKOIN KOHICHCAIIUH.

Paznen 3. AncopOuunoHHble paBHOBECHUS

Knaccudukanus mexanusmoB agcopOruu (puzudeckas aacopOous, XeMocopOusi 1 HOHOOOMEHHAS
aacop6Omust). Ilpupoma amcopOumoHHBIX cuia. OCOOEHHOCTH COCTaBIAIOMIMX Ccuil Ban-nep-Baanbca
(OpHEHTALMOHHBIX, UHAYKIUOHHBIX U JUCHEPCUOHHBIX) MpH aAcopOLUU. YpaBHEHHE JJIs MOTEHIHAIbHOM
SHEpPruM B3aUMOJECUCTBUSI aToMa (MOJIEKYJIbI) C TIOBEPXHOCTHIO TENIA.

Ancop6uusi ra3oB M IapoB Ha OJHOPOJAHOW MOBEPXHOCTH. 3akOH ['eHpu. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYJISIpHON ajncopbuuu Jlenrmiopa u ero anamu3. OmpejeneHue KOHCTAHT 3TOTO YpaBHEHHS
(mueiiHas ¢Gopma ypaBHeHusi Jlenrmiopa). VYpaBHenue @DpeitHmiuxa. Teopus MOTMMOJICKYISIPHOM
aacop6muu bpynayapa, Ommera, Tennepa (BOT), ypaBHeHue u3oTepMbl aacopOiinuu, ero aHaiau3. JInnernas
dbopma ypaBuenust bOT u pacder ero koncrant. OnpeneneHue yeabHON moBepxHocTu Metogom bOT.

Ancop6uus ra30B ¥ IapoB Ha MOPUCTHIX MaTtepuanax. KonnuecTBeHHbIE XapaKTEPUCTUKHU TOPUCTHIX
MatepuanoB. [lopucrteie Tena KOPHYyCKYJISApHOHM, KPUCTAIIMYECKOW M Iy04aTod CTPYKTYpbl, METOJBI HUX
nosyuenus. Knaccuduxanus nop no JlyOMHMHY U €€ B3aUMOCBSI3b C TEOPHUSIMH aJICOPOIUH.

Teopuss KanwuIApHOM KOHJeHcaunu. KanwnisipHO-KOHJAEHCAUMOHHBIM rucrepe3uc. Pacuer
UHTErpaibHON U nuddepeHanibHol KpUBBIX pacpeesieHrs 00beMa Iop 10 pa3MepaM.

OcobGenHoctn ancopOUUM Ha MHUKPOMOPHUCTBHIX MaTepuanax. l[loteHumansHas teopus I[lossHu.
AncopOLMOHHBIN MoTeHIMall. XapakTepucTuiyeckass KpuBas ajacopOuuu. TemnepaTypHass ”HBApUAHTHOCTh
n ap(PUHHOCTH XapaKTEPUCTUUECKUX KpuBbIX. O00OIIeHHOE ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO
3all0JIHEHUSI MHKpPOIIOp, YacTHbIE Clydal AJTOro ypaBHeHus (ypaBHeHue JlyomHunHa-Pamymikesuua).
Ancop6uust ra3oB ¥ IapoB B XUMUYECKOM TEXHOJIOTHH.

AncopOuusi NOBEpPXHOCTHO-aKTHBHBIX _ BellecTB. BrusHue crtpoenuss Mousekyn IIAB  Ha
MIOBEPXHOCTHYIO aKTUBHOCTh, npaBuiio J[lrokmo-Tpaybe. 3aBUCMMOCTb MOBEPXHOCTHOIO HATSDKEHUS OT
COCTaBa pacTBopa npu coOmoaeHun 3akoHa ['eHpu u ypaBHeHus Jlenrmropa. Ypasuenue lllumkoBckoro.
VYpaBHEHUS COCTOSIHUSL Ta3000pa3HBIX MOBEPXHOCTHBIX (a7COPOLMOHHBIX) IIEHOK. THIIBI NOBEPXHOCTHBIX
IUICHOK U OIpejAesieHHe UX XapakTepucTuk. Becwl Jlenrmiopa. DakTopbl, ONpelessioliie arperarHoe
COCTOSIHUE a/ICOPOIMOHHBIX IJIEHOK. OrpenenaeHne cTpoeHus: acopOLUOHHOIO €10l U Pa3MEPOB MOJIEKYII
ITAB.

Paznen 4. DnexTpuyeckue BJAEHUS Ha IOBEPXHOCTU

JBorinoit snmekrpuueckuit cnmoit (JI9C), mexanusmbl oOpazoBanus JIDC. CoOTHOIICHUS MEXITY
NEKTPUYECKUM  TMOTCHIMAJIOM U TOBEPXHOCTHBIM  HaTsbkeHHueM  (ypaBHeHus  Jlummmana).
DNeKTpOKaNnWUISIpHbIE KpUBbIE U onpeienienrne napamerpos JIOC no 3TuM KpuBbIM.

O6uue npexacrasnenus o reopusix crpoenus JIC. Teopus ['yu — Uenmena. Ypasuenue [lyaccona-
bomeumana mis quddysnoin vyactu I9C u ero pemenne. TommmHa muddy3HOro caosi M BIUSIHUE HA HeEe
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pa3nuuHbIX ¢akTopoB. J[BoitHON snexkTpuueckuil cioil mo teopuu lllTepHa, mepesapsiika MOBEPXHOCTH.
[Ipumeps! o6pazoBanus JIIC. Munensl 1 uX CTpOEHUE.

Yerbipe BUAA DJIEKTPOKMHETHUECKUX SIBICHUH. DIEKTPOKMHETUYECKUH MOTEHLIMAd W BIUSHUE Ha
HEro pasluyHbIX (QakTopoB. YpaBHeHue [ 'enbmrosbia-CMOITyXOBCKOTO MAJisi CKOPOCTH IEepeHoca IpHU
aNeKTpoocMoce U anekTpodopese. DPdekThl, HE YUUTHIBAEMBIC OSTUM YpaBHEHHWEM (IIOBEPXHOCTHAs
MIPOBOJUMOCTb,  3JIEKTpPO(OpEeTHYECKOe TOPMOXKEHHUE, pellakcauuoHHbIH  3dext). IIpakTHueckoe
MCI0JIb30BAHUE AJIEKTPOKUHETHUECKUX SIBJICHUM.

Pasznen 5. Kunernueckue CBOMCTBA JUCIEPCHBIX CUCTEM

OCHOBBI CETUMEHTAIIMOHHOTO aHaiu3a. CBSA3b CKOPOCTH OCAXKIAECHMSI 4YaCTUL[ C HUX pPa3MEPOM.
VYcnosust cobmtoaenust 3akoHa Crokca. CeqUMEHTALMOHHBIA aHalW3 MOJUIUCHEPCHBIX cucTteM. Kpupas
cenuMeHTanuu. KpuBble pacnpeleneHuds YacTHIl 10 paauycaMm. OKCIIEpUMEHTAbHbIE METOAbl B
CeIMMEHTAllMOHHOM aHaJIN3e.

MouiekynsipHO-KUHETHYECKAs pupoaa OpOYHOBCKOTO JIBUKEHMUSL. Cas3b MEXIY
CPEIHEKBAaIPAaTUYHBIM  CIABUIOM dYacTull U Kodpduuuentom guddy3un (3akoH  DMHIITEHHA-
CMOJTyXOBCKOT0). DKCIEepUMEHTaIbHAsI TMpOBEpKa 3akoHa OuHImTEHA-CMoyxoBckoro. CrenctBusi u3
TEOPUHU OPOYHOBCKOTO JBUKEHUS.

CenuMentannoHHO-I1M(G(HY3MOHHOE PAaBHOBECHE, TUIICOMETPUYECKUN 3akoH. CeauMeHTaIMOHHAas
YCTOWYMBOCTH TUCHEPCHBIX CUCTEM.

Paznen 6. ArperarvBHas ycTOMYMBOCTD U KOAryJslys JUCHEPCHBIX CUCTEM

OOuue BONpOCHl YCTOWYMBOCTH JAUCHEPCHbIX cucTteM. CeauMeHTallMOHHAsi W arperaruBHast
ycTounBoCTH cucteM. JInoduibpHbie 1 THO0(OOHBIE CUCTEMBI: CAaMOTIPOU3BOJIBHOE 00pa30OBaHHE OJHHUX
HeoOxouMoCTh cTabminzauuu apyrux. Kpurepuit nuogpuibnoct cucreM no Pebunaepy-llykuny.

JInopunbubie nucnepcHble cuctembl. Kinaccuduxamus v oOmias XapakTepUCTHKa MOBEPXHOCTHO-
aKTUBHBIX BellecTB. TepMoanHaMuKa W MeXaHU3M MuleuioodpazoBanus. Crtpoenue mwuuemt [TAB.
Comtobunuzanusa. OcHOBHBIE (aKTOPbI, BIAMSIONINE HA KPUTHUECKYIO KOHIIEHTPAIMI0 MULIEIIO00pa30BaHUs
(KKM). Metroas! onpenenenuss KKM. [Ipumenenue [1AB.

JInopoOHeie ucnepcHble cucTeMbl. PaKTOPbl YCTOWYUBOCTH JHOPOOHBIX cucTeM. bbicTpas u
MeuieHHas koaryisius. Kuneruka xoarynsuuu no CmonyxoBckomy. OmpeneneHne CKOPOCTH U BpEMEHHU
MTOJIOBUHHOM KOAryisiliiy. 3aBUCUMOCTD YHCJIAa YaCTUIL PAa3HOTO MOPSAIKa OT BPEMEHHU.

OcHoBHbIe noJIokeHus1 Teopun Jlepsruna, Jlannay, @epses, OpepOeka ([JIDO). PacknnauBaromee
JABJICHUE U €ro COCTaBJIAIOIIME. DHEprusi 3JeKTPOCTaTUYECKOIO OTTAJIKWBAHUSA IpPHU B3aUMOJCHCTBUU
ciabo3apsukeHHbIX NoBepxHocTed. Cuibl M sHeprusi nputsokeHus. OOmiee ypaBHEHUE A SHEPrUu
B3aUMOJICHCTBUSL  JUCIEPCHBbIX 4yacTull. lloTeHIuanbHblE KpUBBIE B3aUMOJEHCTBUSA  4YacTULl B
HMOHOCTA0MJIM3UPOBAHHBIX JMCIEPCHBIX cucTemax. [loTeHnuanbHbl Oapbep U €ro 3aBHCHUMOCTb OT
TomuuHbl auddy3Horo cnos. Koarymsauus B nepBoM M BTOpoM MHUHHUMYyMax. HeWtpanusanuonHas u
KOHLIeHTpauroHHas koarynsauus. [lopor 6sicTpoit koarymsuuu. [lpasuno Ulynsue-I'apau. 3akon [epsaruna.
Crabunuzanusi JTUCHEPCHBIX CUCTEM BbICOKOMONIEKYIApHbIMU coequHeHussMu (BMC) u IIAB. Meroast
OYHCTKU TPOMBILUIEHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE HAa M3MEHEHUU arperaTUBHOM U
CEIMMEHTAlMOHHON YCTOMYNBOCTH IUCIIEPCHBIX CUCTEM.

Paznen 7. CtpykTypoo6Opa3zoBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM

Tunel cTpykTyp, OOpa3yroUuXxcs B arperaTuBHO-yCTOMUYMBBIX M arperaTUBHO-HEYCTONYMBBIX
IUCIEPCHBIX cucTeMax. JKUIKOKPUCTAJUIMUYECKOE COCTOSIHUE arperaTuBHO-YCTOWYMBBIX JAHUCIIEPCHBIX
CHCTEM.

Bo3HuKHOBEHHE OOBEMHBIX CTPYKTYP B arperaTUBHO-HEYCTONYMBBIX (JMO(POOHBIX) AUCIEPCHBIX
cucremax. B3aumocBsi3p MEXIy BUIOM NOTEHUUAIbHONM KpHUBOM B3aUMOJEHCTBUS yacTHl] (IO TEOpHH
JUI®O) u TunoM BO3HUKAOIIUX CTPYKTyp. KoarymsiiuoHHO-TUKCOTPONIHBIE M KOHJAEHCAL[MOHHO-
KpUCTAJIIM3allMOHHbIE CTPYKTYphl. Ilepexon oaHux cTpykTyp B Apyrue. Teopus cTpyKTypooOpa3oBaHHs
(pu3nKO-XxMMHUYECKasi MEXaHHKa) KaK OCHOBA MOJYyYEHHs] HOBBIX MaTE€pHAJIOB.

Peonornueckuif MeTOJ HUCCIIEOBAHUS TUCHEPCHBIX cUcTeM. OCHOBHbIE NOHSATUS U HJICabHbIE
3aKOHBI PEOJIOTUU. MoAenpoBaHuEe PEOJIOrHYECKUX CBOMCTB Ten. Moaenbs Makceiuia, MoJienb KenbBuHa-
®oiirra, moaens buarama.

Knaccugukanus aucrepcHbIX CUCTEM 10 CTPYKTYPHO-MEXaHUYECKUM cBoOMcTBaM. HbIOTOHOBCKHE U
HEHBIOTOHOBCKHE XHAKocTU. [lceBnomnacTuueckue W AUJIATAHTHBIE KUJAKOCTU U TBEPAOOOpa3HbIE Tela.
Bsi3koCTh ®KUAKUX arperaTUBHO YCTOWYUBBIX TUCIEPCHBIX CUCTEM. YpaBHeHUs DitHiuTeiiHa, lTayaunrepa,
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Mapka-Kyna-XayBunka.  Peonormdeckue  cBOMCTBA
TBEPAO0OPA3HBIX CUCTEM.

8. 3axiroueHue

CTPYKTYPUPOBAHHBIX

KUJIKOOOpa3HBIX |

HOBCpXHOCTHBIG SABJICHUSA U OUCIICPCHBIC CUCTCMBI B XUMHYECKON TEXHOJIOTHH. KOJ’[J’[OI/IHHaﬂ XNMUA

Y OXpaHa OKPYKAIOLIEH Cpeibl.
4. O0beM yueOHOH TUCHUITHHBI

Bua yueOHo# padoThl

O0BneM TUCHUILINHBI

3E AKajn. 4. AcCTp.4.
O01mas Tpy10eMKOCTh 1M CHMILJIMHbI 5,0 180 135
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0 0 0
Jlaboparopubie padoTs! (JIP) 0,89 32 24
CamocrosiTesibHasi pabora 2,22 80 60
KonTakTHas camocTosTenpHas paboTa - -
CamocTosATenbHOE N3YUYCHHUE Pa3/IeTIOB TUCIUTIINHBI (MTOATOTOBKA K 2,22 80 60
71ab0paTopHbIM paboTam)
Bujx koHTpOJIS:
IOK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpoMeKyTOYHAsI ATTECTaIHs 1.0 0,4 0,3
IToaroroBka K 3K3aMeHy. ’ 35,6 26,7
Bu uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTALUA paﬁoqeﬁ nporpaMmsbl JTUCHUIIIMHBI «AHAJIUTHYECKAS] XMMMSI»

1. Heab aucuMmiIMHbl — IPHOOpPETeHNE O0YYaIOMMMUCS 3HAHUM W KOMIIETEHIIUNA, HEOOXO0AUMBIX

I PpECIICHUA KOHKPETHBIX 3aJla4 XUMHUYCCKOI'o aHaJIn3a.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUINHBI 00yYAIOIIHIACH TOIKEH:
Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

OIlK-2

3nams:

- OCHOBHBIC IIOHATHUA, TCPMHHBI, MCTOJAbl W MNPUEMbI KAUYCCTBCHHOI'0O M KOJUYCCTBCHHOI'O

XUMHWYCCKOI'O aHaJin3a,

- TCOPETUICCKUEC OCHOBEI @HSHKO-XHMI/IHGCKI/IX METOAOB aHaJIn3a,
- IMIPHUHIMAIIBI pa6OTBI OCHOBHBIX HpI/I60pOB, HCIIOJIB3YEMBIX JIA MPOBEACHNA KAYCCTBCHHOTO U

KOJIMYECTBEHHOI'O aHAaJIN3a;
Ymemn:

- MPUMEHSITh IPUOOPETEHHbIE MPAKTUYECKHE HABBIKK B MPOPECCUOHAIBHOMN AEITEIbHOCTH IS

pEIICHNA KOHKPETHBIX aHAIUTUYCCKUX 3a1aY,

- MIPOBOJUTH OOOCHOBAHHBIIM BBIOOP METO/a aHAJIM3a C YYETOM LieJiel U 0COOEHHOCTEN TaHHOM

MPAaKTUYECKOM 3a/1a4u;

- IMPOBOAWUTE PACUCTBI HA OCHOBE IMPOBCACHHBIX HCCHC}IOB&HHﬁ;

— MPOBOJUTH METPOJOTHUECKYIO OLIEHKY PE3YJIBTATOB KOJIMYECTBEHHOIO XUMHUYECKOIO aHAJIN3a

Braoemy:

- OCHOBaMH METPOJIOTUYECKOU OLIEHKH Pe3yJIbTaTOB KOJIMYECTBEHHOTO XUMHUYECKOTO aHAJIN3a;
- IIPUEMaMH HHTEPIIPETALUYU PE3YJIbTaTOB aHAIN3a HA OCHOBE KBAJIMMETPUYECKUX OLIEHOK;

- METOJOJIOTHEN  XUMUYECKUX H
HCIMOJIb3YEMBIX B COBPEMEHHON aHAIMTUYECKON MTPAKTHKE

(U3UKO-XUMHYECKIX

METOA0B

aHam3a,

LTUPOKO
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3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszoen 1. Unentudurkanusi HOHOB 3JIEMEHTOB B pacTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

Ananutruyeckas XMMHsI KaKk OCHOBA METOJIOB U3yYEHUSI U KOHTPOJISE XUMUYECKOTO COCTaBa BEIIECTB B
MaTepUaJIbHOM MPOU3BOICTBE, HAYUHBIX HCCIEAOBAHUSIX, B KOHTPOJIE 00BEKTOB OKpYKaroliel cpenbl. Buabl
aHanu3a. DJIIEMEHTHBINA, MOJICKYJISIPHBIN, (pa30BBIN U M30TOMHBIN aHaM3. KormdecTBEHHBIN U Ka4eCTBEHHBII
aHaJIM3 OPraHUYECKUX M HEOPraHMYECKHX BEIIECTB. XMMHUECKHUE, (PU3UKO-XMMHUYECKHE METO/Ibl aHalu3a,
UX B3aMMOCBSI3b, COOTHOIIEHHUE U MPUMEHEHHE. AHAJIMTUYECKUI CUTHAJ KaK HOCUTENIb KaueCTBEHHOH M
KOJIMYECTBCHHON uHMopMaiuu o0 o0bekTe aHanmm3a. [locTaHOBKAa aHATMTUYECKOW 3amadd. AJTOPUTM
MIPOBEJICHUS aHAJIU3a: 0TOOp CpeaHell MmpoObl, MOArOTOBKAa MPOObI K aHAIM3y, U3MEPEHUE aHAIUTUYECKOTO
CUTHAJla M €ro METPOJIOTMYecKasl OLEHKAa, pacyeT pe3yJlbTaToB aHalM3a W UX uHTeprpetanus. [Ipumepst
pelIeHUs 3a]]a4 aHAIUTUYECKOTO KOHTPOJISI B XUMUYECKOM TEXHOJIOTHH, B aHAIN3€ 00BbEKTOB OKpYXarouei
cpensl U ap. IloHATHA O COBpEMEHHBIX METOJaX 3JIEMEHTHOrO aHajlu3a: aTOMHO-3MHUCCHOHHBIN aHau3,
aTOMHO-a0COPOLMOHHBIN aHAIHN3, PEHTTeHO(IyOPECIICHTHBIN aHaJN3.

1.2 Cnenuduka 3a1a4 aHaTUTHUECKON XUMUH.

OcHOBHBIE TepMUHBI  aHaMUTUYeCKOW xuMuu. OOHapyxkenue. Ompenenenue. AHanm3.
AHanuTHyecKkue XMMHMUYECKHE peakluu KaK OCHOBAa XHMMHUYECKOro aHanuza. KadecTBeHHblE U
KOJIMYECTBEHHBIE aHAIUTUYECKUE XUMUYECKHe peakiuu. TpeboBaHus, npeabsapisiemble K HUM. Crenuduka
AHAJIMTUYECKUX pPeaKlui, UCIOJIb3YEMbIX B aHalln3e. AHaIUTHYecCKas (popma U aHATUTHUYECKUE MPU3HAKU.
AHanuTHYecKue peakuuud U aHajduTHueckue AHPQeKTbl. XapaKTEepUCTUKU aHATUTHUECKUX PEaKIIMid:
YyBCTBUTEIbHOCTb, M30MPATEIbHOCTh (CEIEKTUBHOCTH). ['pymnmoBble, oOuiue, yacTHbIE, XapaKTepHbIE U
cnenuduueckue peakuuu. IlyT noBbllIeHHs H30MPATEIBHOCTH M UYYBCTBUTEIBHOCTH aHAJIUTUYECKHX
peaKuui.

1.3 Xumuueckue paBHOBECHS B TOMOT'€HHBIX U F€TEPOTEHHBIX CUCTEMAX, IPUMEHSAEMBIX B
AHAIIMTUYECKON XUMHH.

OcHOBHBIE  THUNBl  PEAKIMM, MNPUMEHSIEMbIX B  AHAJIMTUYECKOM  XUMUU  (OCaKIEHUS,
KHCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUsl, OKUCIEHHSI-BOCCTaHOBIEHNUS). COCTOSIHME HOHOB AJIEMEHTOB
B pacTBopax. KoHCTaHThl paBHOBECHUS aHAIMTUYECKUX PEAKIIUI: TepMOJUHAMUYECKUE, KOHIEHTPALMOHHBIE,
ycioBHble. DakTopbl, BIMAIONIME HAa XMMHUYECKOE paBHOBecue (KomIuiekcooOpa3oBaHHe, 00pa3oBaHUE
MaJOpacTBOPUMBIX COE€AMHEHUN, U3MEHEHHE CTENIEHU OKUCIICHUS ONPEAEIieMOro HOHA, BIUSHUE MPUPOIbI
pacTBOPUTEIISL, HOHHON CHJIbI, TEMIIEPATYPHI, COCTaBa pacTBOPA).

PaBHOBecHs B aHaIUTUYECKH Ba)KHBIX IMPOTOIUTUYECKUX cucTeMaxX. KOHCTaHTBI KHUCIOTHOCTH U
OCHOBHOCTH. YpaBHEHMsI MaTepuaibHOro OanaHca. Berumcnenume pH pacTBOpoB KHCIOT M OCHOBaHHM
pa3IMYHON CHWIIBI, CMecel KHUCIOT M OocHoBaHMil. BydepHbie pacTBOpHI, HUCIOJIb3yeMble B XUMHYECKOM
aHaJln3e: UX cOoCTaB, cBoOWcTBa (OydepHas eMKoCTb, o0sacTh OydepupoBanus), pacuet pH, npumenenue B
AHAIIMTUYECKON XUMHH.

AHanUTHYEeCKHE peaklUu KOMILUIEKCOOOpa30BaHUsI, OCaXACHUS, OKHUCICHUSI-BOCCTAHOBIICHUSI.
OO0u1ue, cTyneHyaTble U yCIOBHbIE KOHCTAHTHl YCTOWYMBOCTH KOMIUIEKCHBIX COeIMHEHUH. Mcnonb3oBaHue
peakuuii KOMIUIEKCOOOpa30BaHHS B AHAJUTHYECKOM XUMHUM (OOHapyKeHHE M  KOJIMYECTBEHHOE
onpejesieHue, MackupoBanue). Mcnonp3oBanue peakiuil ocakJeHusl B aHaauTHUeckux uensx. Koncranra
PaBHOBECHS PEAKLMM OCaXICHUA-PACTBOPEHHUS; (PAKTOPHI, BAUSIOUINE Ha paCTBOPUMOCTh OCaaKoB. Pacuer
YCIIOBUH  OC@XIEHUS U PACTBOpPEHUsS 0cCaaKoB. OKHCINUTEIbHO-BOCCTAHOBUTENbHBIE pPaBHOBECHS.
CrangapTHBINA U peabHbIM OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE TTOTEHIUAIIBI.

Xumudeckue W (Pu3uKo-xuMudeckue crnocoosl ompeaenenus pH pactBopoB. PaBHOBecus
AQHAINTUYECKUX peaKuil KOMIUIEKCOOOpa3oBaHUS W yIpaBieHHEe HUMHU. DakTophl, BIHUSIOLIME Ha
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuidl. KoHcCTaHTa paBHOBECHS U €€ XUMHKO-
aHaJIMTUYEeCcKoe 3HaueHue. Pacuer koapPuIneHToB M0OOUYHBIX PEaKIUil.

1.4. KauecTBeHHbIE M  KOJMYECTBEHHbIE AHAJIMTUYECKUE pEAKUUU C OpPraHUYECKUMU
AHAJIMTUYECKUMU peareHTaMU B aHaJIM3€ HEOPraHMYECKUX BEIIECTB.

Oprannyeckue aHanutudyeckue peareHTsl (OP). Knaccuduxamus OP no tumy peakuuid c
HeopranuueckumMu uoHamu. KommuiekcooOpasyromue OP u crpoeHune ux MoJekyl: (QYHKUHOHAIbHO-
aHAJIMUTUYECKass M aHAJTMTHKO-aKTUBHAs rpynnbl. OCOOEHHOCTH M INpeumyliecTBa ucnoib3zoBaHus OP,
obOnactu npumeHeHUs. J[ONMOJHUTENBHO: TEOpHUs AEUCTBHS KoMmIulekcooOpasyromux OP, yuer HOHHOro
cocrosiHuss OP u Meramna. ['unore3a aHajoruil u nmpakTuueckue BbIBOJbI U3 Hee. Ilpupona xumuyeckoit
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cBs3M B KoMmIuiekcax OP ¢ moHamu MeTallioB U €€ MpOsIBICHHE B LIBETHOCTH KoMIuiekcoB. Peakuuu OP ¢
XpOMOQOPHBIMU  3JI€MEHTaMU. VIHTEHCUBHOCTh OKpacKd aHAJUTHUECKUX (GOpPM M HHTEHCUBHOCTh
norjoueHus. Mcnonb3oBanue peakuuii OpraHMueCcKUX peareHToB B POTOMETPUYECKOM aHATIU3E.

Paszoen 2. KonnyecTBEHHbIN XUMUYECKUI aHAIIN3

2.1. IIpuHUMIIEI ¥ 3aa49X KOJIMYECTBEHHOTO aHAIN3A.

Knaccugukanus MeTo10B KOJMYECTBEHHOTO aHanu3a. TpeboBaHus, IpeIbsIBIsSeMble K XUMUYECKUM
peakuusM B KOJMYECTBEHHOM aHalu3e. OTanbl KOJIUYECTBEHHOI'O ONpENeNIeHUs. XapaKTepUCTHKA
pe3yJbTaTOB KOJMYECTBEHHOIO XMMHUYECKOro aHanuza. OmnpeneneHue coJiep:KaHusl BEllecTBa B pacTBOpE,
pacuetHbie  (popmynasl. CrocoObl TMpeACTaBICHUS PE3yJbTaTOB aHaiu3a. 1eCThl Ha BBISBICHUE
CUCTEMAaTUYECKUX MOrPELIHOCTEN B pe3yJbTaTaX KOJMYECTBEHHOTO XMMHYecKoro aHaiuza. [IpoGoorbop u
poOOMOArOTOBKA.

2.2. Turpumerpuyeckuil aHanu3. TUIBI peaklUii, UCIIOJIB3yeMbIX B TUTpUMETpUU. TpeboBanus,
MPEIbSABISEMbIE K HUM.

[Mpunnun turpumerpun. TutpoBanue u ero srtambl. ['paduueckoe wuzoOpakeHue mpoliecca
TUTPOBAHUSI — KPUBBIE TUTPOBaHUSA, UX BHJbl. CKAauOK Ha KPUBOM TUTPOBAHMS, TOYKA 3KBUBAJIEHTHOCTH
(T.2.) m xoneunas Ttouka TuTrpoBanus (K.T.T.). IlepBuunble ¥ BTOpUYHBIE CTaHAApThl. I[Ilpuemsl
TUTPUMETPUYECKOTO aHAIM3a: NpsIMOE€ M OOpaTHOE TUTPOBAHME, KOCBEHHbIE MeTO/bl. THINbI peakuui,
HCIO0JIb3YEMBIX B TUTPUMETPUUECKOM aHalIN3€e; TPeOOBAHUS, MPEAbSBIISIEMbIE K HUM.

JIOTIOTHUTENBHO: MHCTPYMEHTANIbHBIE MeTo1bl MHAuKauuu TO. TloTeHmoMeTpruueckoe TUTPOBAHUE.
Merton I'pana. [Ipyrue crocoObl yCTaHOBJICHUSI KOHEUHOW TOUKH TUTPOBAHUS.

2.3. Peaknuu HEUTpaIM3aliy B KOJJMYECTBEHHOM XHMHYECKOM aHAIU3E.

MeTo/1bl KMCIOTHO-OCHOBHOIO TUTpoBaHUs. CYIIHOCTh METOJa KHCIOTHO-OCHOBHOIO THUTPOBAHUS.
KpuBbie KHCIOTHO-OCHOBHOTO THUTpOBaHMs. Pacder W mOCTpoeHHE TEOPEeTHYECKUX KPHUBBIX TUTPOBAHHS
CWJIBHBIX U CJIA0BIX OJHOOCHOBHBIX IPOTOJUTOB. PaKTOPHI, BIUSIOLUIME HAa BEIMUYMHY CKayKa Ha KPUBBIX
KHUCJIOTHO-OCHOBHOTO TUTpoBaHusA. CrocoObl yCTAaHOBJIEHHS KOHEYHOM TOYKM THUTpoBaHUs. KuciaotHo-
OCHOBHBIE MHAMKATOPbI, UHTEPBAJI epexojia OKpacKu MHAUKAaTOpa, noka3aTenb TutpoBanus (pT). IlpaBuino
BbIOOpa MHJUKAaTOpa Uil KOHKpPETHOro ciydass TuTpoBaHus. [IpakTuyeckoe NpUMEHEHHE peakiuil
KHCJIOTHO-OCHOBHOTO B3auMoieiicTBUs. [loTeHImoMeTpruyeckoe TUTPOBAHUE HA OCHOBE peaKLUil KUCIOTHO-
OCHOBHOTO B3auMoieiicTBUs. HAUKATOPHBIE NOTPEIIHOCTH U UX OIICHKA.

2.4. AnamuTuyecKHe peakUud KOMIUIEKCOOOpa30BaHUS U OCaXACHUS B KOJUYECTBEHHOM
XUMHYECKOM aHaJIM3E.

Hcnonb3oBaHne KOMITJIEKCOOOpa30BaHMs B XUMHUYECKOM aHain3e. Heoprannueckue u opraHudeckue
aurasasl. KOMIUIEKCOHBI M HMX CBOMCTBA. YCJIOBHBIE KOHCTAaHTBI YCTOMYHMBOCTH KOMIUIEKCOHATOB M MX
IIpaKTU4eCKoe ucnojb3oBanue. OO0CHOBaHKE BbIOOpA ONTUMAJIbHBIX YCIOBUM KOMIUIEKCOHOMETPUYECKOTO
TUTpOoBaHUs. KpHBble KOMINIEKCOHOMETPUUECKOTO TUTPOBAHUS. DaKTOPHI, BIUSAIOLIME HAa BEJIMYUHY CKauKa
Ha KpuBbIX TUTpoBaHUs. CriocoOs! ycranoBienust T.0. u K.T.T. MetaninoxpoMHble HUHAUKATOPBI, PUHIUIT
ux neictBus. BeiOop mHAMKATOpa A KOHKPETHOTO Cllydash TUTPOBaHUS. AHaJIUTHUYECKUE BO3MOXKHOCTHU
METO0/1a KOMIIJIEKCOHOMETPUYECKOTO TUTpoBaHUs. [IpuMeHeHne KOMIIEKCOHOB B aHAJIMTUYECKOW XUMHUH B
KayecTBE MAaCKUPYIOUIUX areHToB. [IpumMeHeHHe XUMHYECKMX pEeaKUHMi KoMIUIeKcooOpa3oBaHUS B
(GbOoTOMETpPHUECKOM aHallu3e, B METOJE KOHAYKTOMETPHYECKOTO0 TUTPOBaHUA. Peakuuum ocaxieHus B
KOJIMYECTBEHHOM XMMMUYECKOM aHanuze. I'paBumerpudeckuii ananus. Teopetnueckoe 000CHOBaHKE BbIOOpA
ONTUMAJIBHBIX YCIOBHH OCa)X/JE€HUSA KPUCTAUIMYECKHX U aMOP(HBIX OcaikoB. IIpuMeHeHHe XMMHYECKUX
peakuui OcaXJAEHHUsS B MeETOJIe MOTEHIHUOMETPUUECKOI0 THUTPOBaHUS, B METOJAE TYpOUIAUMETPHUH.
OcobeHHOCTH peakuii KOMIUIeKcooOpazoBaHus (xenatooOpa3zoBanusi) HOHOB MetamioB ¢ DJITA.
OcanurenbHOE TUTPOBAHUE.

2.5. AHanuTUYeCKUE peakUuu OKHUCIEHUS-BOCCTAHOBJIEHUS B KOJIMYECTBEHHOM XHMHUYECKOM
aHaIu3e.

OKHCAUTENbHO-BOCCTAHOBUTENbHAS pEaKUUs M OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHLIHA.
KoHcTanThl paBHOBECHS OKHCIMTENbHO-BOCCTAHOBUTEIBHBIX peakiuil. BbIOOp TUTpaHTa U ONTUMAIbHBIX
yCIIOBUN TUTpoBaHUs. KpHBble OKUCIUTEIHLHO-BOCCTAHOBUTEIBHOTO TUTpOBaHUs. DaKkTOphI, BAMSIIOMINE HA
BEJIMYMHY CKauka Ha KpUBOM TUTpoBaHUsA. VHAMKAIMS KOHEUYHON TOYKM TUTPOBAHHUS XUMHUYECKUMHU U
¢usuko-xumMuueckuMu Meroaamu. [lepmanranatomerpus. XapakTepucTuka MeToja. Y CIOBHs MPOBEICHUS
IIepMaHraHaTOMETPUUECKUX ompeneneHui. BemecTBa, omnpezaenseMple  NEpMaHIaHATOMETPUUYECKUM
MeronoM. JlocromHcTBa W  Henmoctatku Mertoja. HWopomerpus. XapakTepuCTHKa METOJAA, YCJIOBUS
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MIPOBEJIEHUSI HOJJOMETPHUUECKOT0 OIpesieieHusl BemecTs. JJocTouHCTBa U HeAocTaTKu MeToa. [lpumenenue
peaxkiuil OKUCIIEHUSA-BOCCTAHOBJICHHS B METOI€ TOTEHIIMOMETPUYECKOTO TUTPOBAHHUS.

2.6. MonooOmeHHas xpoMarorpadus B KOJIMYECTBEHHOM XMMHYECKOM aHaJIn3e.

TpeOGoBanus, npeabsaBIsIeMble K peakusiM HOHHOTO oOmeHa. M3oTepma moHHoro oomeHna. BriGop
ONTUMAJIBHBIX  YCIOBUH HOHOOOMEHHOIO  pas3ziefieHus BemiecTB. [IpumeHeHMe HMOHOOOMEHHOM
XxpomaTtorpauu B aHAIUTUYECKOM XMMHHM OPraHMYECKUX M HEOPraHMYECKHX COCIUHEHU: pas/elieHue,
OYHMCTKA, KOHIIEHTPUPOBAHUE U T. 1.

Paszoen 3. BBenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO bl aHATIN3a

3.1. ®XMA — cocTaBHasi 4aCTh COBPEMEHHOM aHAIUTUYECKON XUMUH.

Knaccudukanus  GU3MKO-XMMHUYECKUX  METOJOB  aHalIM3a. AHAIUTUYECKUM CHUTHAJI  Kak
nH(popmaTiBHAs (PYHKIIMS COCTaBa BEIIECTBA U €ro KoinuyecTBa. [IpuMepbl aHaNUTUYECKUX CUTHAJIOB U UX
n3mepenuit B DXMA.

3.2. MeTponornyeckue OCHOBBI aHAIUTUYECKUX METOIOB.

OCHOBHBIE AHAJIUTHUKO-METPOJIOTMYECKUE XapaKTEpPUCTUKA METOJO0B M PE3yJIbTaTOB aHaJIM3a,
CHOCOOBI UX OLIEHKH: Mpeaes 0OHapYyKeHHs, KOAPPUIIUEHT YyBCTBUTEIILHOCTH, HUKHSAS U BEPXHSISI TPaHUIIA
JMarna3oHa OIpeNlesieMbIX COJIEpP)KaHUM, CEeJNEeKTHMBHOCTb, MPEIU3UOHHOCTh B YCIOBHUSX CXOJUMOCTH
(OBTOPSIEMOCTH) M BOCIIPOU3BOJUMOCTH, TTPABUIBHOCTb, SKCIIpeccHOCTh. O000mennsbie ceeaeHust o 'OCT
P UCO 5725 (2002).

3.3. O0mmas XxapaKTepuCTHKa CIIEKTPAIbHBIX, JEKTPOXUMUUYECKUX U XPOMATOrpaduuecKiuX METO0B
aHanu3za. [lpencraBnenre o poToMeTpudYeCcKUX, MOTELUOMETPUUECKUX METOIaX aHallu3a 1 HOHHOOOMEHHOM
xpoMarorpadumu.

4. O0beM yueOHOMH TUCHUILTHHBI

. O0beM IMCUMIINHBI
Buja yueOHo# padoThl et

3E AKajn. 4. AcTp.4.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4,0 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpaxTnueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHAs paboTa 2,21 79,6 59,7
KonTakTHas camocrositenbHas pabora

2,21
CaMOCTOSTENbHOE N3YUYEHUE PA3/IEeTI0B AUCHUIIIIMHbI 79,6 59,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTanus padoyeil nporpaMmsl JUCHUILIMHBI «MHKeHepHast rpaduka»

1. Heap iMcuuNIMHBI — IPUOOpPETEHNE 3HAHUM U BBIPa0OTKAa HABBIKOB, HEOOXOUMBIX CTYACHTaM
JUIS BBIMOJHEHHUS M YTEHUSI TEXHUYECKUX UEpTEeKeW, BBINOJHEHUS O3CKHU30B JeTajiel, COCTaBJICHUS
KOHCTPYKTOPCKOM ¥ TEXHOJOTHYECKOW JOKYMEHTAallMH B COOTBETCTBUU cO cranmapramu ECK/;
03HAaKOMJIEHHE C METOJaMH KOMITbIOTEPHOU IrpaduKH.

2. B pe3yabTare n3yueHHus AMCUMIIJIMHBI 00yYAIOMIMICS J0JIKEH:

Obnadams cnenyrouumu komneteHusamu: OK-7; OIIK-2.

3nams: cnocoObl 0TOOpa)KeHUs MPOCTPAHCTBEHHBIX (OPM Ha IUIOCKOCTH; MpaBUja U YCIOBHOCTHU
IIPU BBINOJIHEHUU YepTeXel; BUIbl U3/IEIUN U KOHCTPYKTOPCKUX TOKYMEHTOB; Ha YPOBHE IPEJCTaBICHUS
XapaKTEPUCTUKU (OPMBI U MOBEPXHOCTU U3CIINN;

Ymemu: BBINONHATD M YUTATh YEPTEKU TEXHUUECKUX U3JIEIUM C yUeTOM JEHCTBYIOUIMX CTAaH/IapPTOB;
BBIIIOJIHATP M YHUTAaTh CXEMbl TEXHOJOTMYECKHX IIPOLIECCOB; MCIIOJB30BaTh CPEJICTBA KOMIIBIOTEPHOM
rpaduKu U1l U3TOTOBJICHUS YEPTEKEH.

Braoemyw: cnocobamu 1 mprueMaMu n300paXkeHus MPeAMETOB Ha INIOCKOCTH; rpaduueckoit cucteMoi
«Kommacy.
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3. Kpartkoe coaep:xaHnue 1uCHUNIMHBI

Beeoenue. [lpenmver u metopl nHXeHepHOU rpaduku. KpaTtkue ncropuueckue ceeieHus. 3aauu u
MECTO Kypca B IMOATrOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHUH.

Pazoen 1. H30enus u KOHCMPYKmMoOpcKue 00KyMeHmbl.

1.1.  Buowt uzdenuii u KOHCMPYKmMOPCKUX OOKYMEHM 08.

Bumget mpgemmit mo T'OCT: pgeranb, cOopouyHass €IWHMIIA, KOMIUIEKC, KOMIUIEKT. Busl
KOHCTPYKTOPCKMX JOKYMEHTOB: 4YepTeX JeTald, COOpOUHBIM uepTex, uepTexxk oOlero BUJA,
cnenudukanus, cxema. Iuppsl KOHCTPYKTOPCKUX TOKYMEHTOB. KpaTkue cBeleHHS O CTPOUTENIbHBIX
yepTexax.

1.2.  Pe3vboe6ble uzdenus u coeOuHeHus.

Pe3sOn1: 0OpazoBanue, kiaccudukanus, n3odpaxeHue U 0003HaueHHWe Ha deprexe. CTaHmapTHBIC
pe3pboBbie m3nenus. Omnpenenenne pe3bObl n3mepenneM. CoOeIMHEHHS JeTane OOJTOM W IIIMHJIBKOM.
Pe3nboBbIe TpyOHBIE coenHeHus. LlankoBbie coeTMHEHMS.

1.3.  DcKu3bl u mexnuueckue pucyHku oemaneil.

[locnenoBaTenbHOCTh  BBINOJHEHUS M300paKEHUH JeTanu: BbIOOpP TIJIABHOTO H300pa)KeHUS;
omnpezesieHne HeoOX0JMMOT0 KOJIMYECTBA N300pakeHMI; IOITOTOBKA I10JI UepTekKa K M300paKEeHUIO JIeTallu;
1300pakK€eHNEe OCHOBHBIX BHEIIHUX U BHYTPEHHUX odepTaHuil netanu. OOMep AeTanu MpHU BBINOJIHEHUU €€
acku3a ¢ Hatypbl. OdopmiieHue ueptexkeid U 3cku30B Aeraneil. [IpaBuia BblosiHEHUS U O(QOPMIICHUS
TEXHUYECKUX pUCYHKOB. OO03HaYEHHSI MaTEPUATIOB.

1.4.  Yepmeosicu co60pouHbIX €OUHUY,.

[IpaBuna BeIMOJAHEHUS U OQOpPMIIEHHUS COOPOYHOIO uepTeka: BBHIOOpP TIJIABHOIO H300pakeHus,
oIpe/iesieHue KOJIMYecTBa N300pakeHNni, HaHeCeHHEe HOMEPOB MO3ULIUH, HAHECEHUE pa3MepoB (rabapuTHEIE,
YCTaHOBOYHbIE, MPHUCOEAUHUTENbHBIE, 3KcIUTyaTaunoHHble). Crenudukanus. IlpaBuna BbINOTHEHUS U
odopmIIeHHsI YepTexa 00IIero BUaA.

Paszoen 2. Coedunenusn oemanneil.

2.1. Cxemul.

Knaccudukanus cxem no Buaam u tunam. O0o3Hauenue cxeM. [IpaBuia BEIIOJHEHUS CTPYKTYPHBIX
U IPUHLUINHAATIBHBIX TEXHOJOTUYECKHX cXeM. CXeMbl pacioIOKEHHSI.

2.2.  H3zoopascenusn coedunenuil oemaneil.

@unanueBble coeauHeHus. lllnuneBble u wmmoHouHsle coenuHeHus. CoenuHeHUs WTUGTOM U
mruinHTOM. HepasbeMHble coelnHeHus JeTaleil: cBapka, naiika, ckiieuBaHue, oOBaJblIOBKa, pa3BajbI[OBKa,
COEIMHEHUE 3aKJICTIKOM.

2.3.  Apmamypa mpyoonposoooe.

Knaccudukanus apmMarypsl TpyOOTIpOBOIOB 1O HA3HAYEHUIO, 110 THITY IEPEKPBITHS TTOTOKA padodeid
Cpelbl, Mo crIoco0y NPUCOETUHEHHS K TPyOOIIPOBOY, [0 CLIOCO0Y repMeTHU3aliy IITUHAETIS.

Pazoen 3. Uepmesricu co0pounvlx eOuHuYy. InemeHmovl KOMRbIOMEPHOIL paguKu.

3.1. T'eomempuueckue xapakmepucmuxu Gopmsl u HOBEPXHOCH U U3EaUIL.

Pa3mepbl, mpaBuiia MX HaHeceHUS Ha ueprexe. Pa3Mepbl HCHOIHUTENBHBIE M CIPAaBOYHBIE,
rabapUTHbIE, KOOPJIMHUPYIOIIME U YacTHbIE. ba3zbl u3MepuTenbHbIE, KOHCTPYKTOPCKHUE, TEXHOJIOTUYECKUE,
BcriomorarenbHble. Hanecenume pa3mepoB ot 06a3. IlpenenbHble OTKIOHEHHS pa3MEpOB  IUIAKUX
MMOBEPXHOCTEH, TOMYCKH, MTOCAIKH. JJOTyCKH M TIOCAIKK 7Sl JETaJIe ¢ pe3hOOi.

[IlepoxoBaTocTh MOBEPXHOCTEH JeTajied, MapaMeTphl I[IEPOXOBATOCTH, IIPaBUJa HAHECEHUS
[apaMeTpoB UIEPOXOBATOCTU IOBEpPXHOCTeW Ha uepTexxe. llpenenpHble OTKIOHEHUS (OPMBI U
PacroJIoKEeHuUS.

3.2.  [emanuposanue uepmesxceii cOOpoOYHbIX OUHUY,.

[IpaBuna netanupoBaHusl yepTexedl COOPOUYHBIX €IMHUL. BbINogHEeHHE uepTexeill U TEeXHUYECKUX
PUCYHKOB JleTajnei.

3.3. DJileMeHTbI KOMIILIOTEPHOIi rpadukmu.

KomnbrotepHas rpaduka u pemaemble ero 3aaa4yu. ['padpuueckne oObEKThl, IPUMHUTUBDI, AaTPHOYTHI,
cuHTe3 m3oOpaxenus. [lpencraBnenue BuacowHpoOpMauu U ee MalmmHHas reHeparus. CoBpeMeHHBIE
CTaH/IapThl KOMIBIOTEPHOM rpaduku, rpadguueckue s3bIku U MeTadaiiibl. Peanuzanus anmnapaTHbix MOgyJel
rpaduueckoil cucrempl. OCHOBHbIE TIpadUyecKkue aaropuTMbl Ha IUIOCKOCTM M B IPOCTPAHCTBE.
[Iporpammusble rpadudeckie CUCTEMbI U UX IPUMEHEHUE.

4. O0beM yueOHOI U CHUNIUHBI
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. O0beM THCHUTIINHBI
Buapr yue6HO# paboThI 3E AKaL 1. Actp. .
OO0uiasi TPY10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILJIaHY 4,0 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,33 48 36
Jlexuuu (JIek) 0,44 16 12
[Ipaxtuueckue 3ausarus (113) 0,67 24 18
Jlaboparopubie 3ausaTus (J13) 0,22 8 6
CamocrosiTesbHas padora (CP): 2,67 96 72
CaMocCTOATETEHOE U3YUCHUE PA3ICTIOB JUCITUTIIIHBI 95,4 71,55
KonTtakTHas camocrosiTesbHast paboT 2,67 0,6 0,45
pabota , ,
3a4éT C OlleHKOIl U KypcoBasi padora + + +
Bua xoHTpOIA 3a4ér ¢ oneHKOM

AHHOTALUA paﬁoqeﬁ nporpaMmsbl JTUCHUIIJIMHBI «le/IK.]'la}]Haﬂ MEXaHHUKaA»

1. Heab AUCHUNJIMHBI - HAYYUTh CTYACHTOB TBOPUYECKOMY MOJXOAY K BBITIOJHEHUIO MHKEHEPHBIX
pacueToB Ha MPOYHOCTh, )KECTKOCTh U YCTOMYMBOCThH AJIEMEHTOB KOHCTPYKLIMM, JeTajeil U y3J0B MallliH 1
anmnaparos.

2. B pe3syabTaTe u3yyeHUus1 AUCHUILIMHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams cnenyronuMu KommneTeHusaMu: OITK-2.

3Hamb: OCHOBHBIE YpaBHEHUS W METOJbl PEIIECHHUS 3aJady CONPOTHBIICHUS MaTepHalioOB M JieTayiel
MallH; OCHOBHbIE METObl PACUETOB HA MPOYHOCTb, KECTKOCTh U YCTOWYMBOCTH 3JIEMEHTOB KOHCTPYKIIMM
MallMH M anmnapaTtoB; OCHOBbI TEOPUU pacyeTa JeTajlied W Y3JOB MalllMH M allapaToB XUMHYECKOMN
TEXHOJIOTUHU.

Ymems: npoBOAUTH pacueThl 3JIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJOB COIPOTUBIICHUS
MaTepuajoB; PacCCUYUTHIBATh M KOHCTPYHUPOBATH JETATW MAIIUH IO HWCXOJHBIM JIaHHBIM; IMPOU3BOIUTH
pacueTsl 10 OCHOBHBIM KPUTEPHSIM pabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHUS JI€Talei MallliH.

Braoemu: naBbIKaMu pacyeTa CONPOTUBIIEHUSI MaTepHaliOB aHAIIMTUYECKUMHU METOJAMM; HaBbIKaMU
BBIOOpA MaTEpHAIOB MO KPUTEPUSIM MPOYHOCTH; pacyeTaMH THUIIOBBIX JETalied MaIlluH, TMOJIb3YysACh
cipaBoyHoi aureparypoi u 'OCTamu.

3. Kpartkoe coaep:xaHue IMCHUIIUHBI:

Beeoenue

Ponb npeamera «lIpuknaanas MexaHuka B pOpMUPOBAHUN MHKEHEPA XUMUKA-TEXHOJIOTA.

«[IpukiianHas MexaHWKa» KaK OCHOBa /I TOHMMAaHHUs paboThl, YCTpoWcTBa W Oe30macHOn
AKCIUTyaTaluy 000pyI0BaHUS XUMUYECKOTO POU3BOCTBA.

Pazoen 1 «Onpedenenue peaxkuyuii onop. Pacmsasicenue-cocamuey.

Pazgen 1.1. Onpenenenne peakiuii omop.

AOCOIOTHO TBEpOE TEN0. DIIeMEHThI cTaTUKU. OCHOBHBIE MOHATUS. AKCHOMBI CTATUKH. Y PaBHEHUS
paBHOBecHs. CBS3M U UX PEAKIUH.

Paszpgen 1.2. Pactsxenue-cxarue.

OcHOBHBIE OMYIIEHUS W TPUHIUIBI COMMPOTUBJICHHUS MatepuaioB. Merona cedenuit. Hanpsoxenus,
nepopmanuu 1 nepemenieHus. 3akoH ['yka. IlocTtpoeHue sSmiop BHYTPEHHUX YCHUJIMHM, HANpsDKEHUH M
nepeMeneHui. CTaTHuecKy ONpeesIMMbIE U CTATUYECKH HEOIpeIenuMble 3ajauu. JluarpaMMbl pacTsKeHUS
JUTSL TUTACTUYHBIX U XPYMKHAX MaTepUajioB M UX XapaKTEPUCTHKU. JlomyckaeMble HAMpsOKEHHS. Y CIOBHE
MIPOYHOCTHU MIPU PACTSKEHUU (CKATUN).

Pazoen 2 «Kpyuenue. H32uoy.

Paznen 2.1. Kpyuenue.

3akon ['yka nipu casure. BHyrpeHHue cuioBbie (akTOphl MpU KpydeHUU. HampspkeHus B CTEPIKHSIX
KpYIJIOro ceyeHusl. Y CI0BHE MPOYHOCTU NPU KPYyUEHHUH.

Paznen 2.2. U3rud.

I'eomeTrpuueckue XapakTepUCTUKU IJIOCKUX ceuyeHui. [loHATHE YnMcTOro M momepevyHoro M3rudos.
[IpaBuna mocTpoeHus 3II0p MONEPEYHBIX CHWJI M H3rudaromux MoMeHTOB. OmpezeneHue HOPMaIbHBIX
HaIpsDKEHUN. Y CJI0BUE TTPOYHOCTH TIpH u3rnbe. OmnpeneneHne KacaTeIbHBIX HanpspKeHWU. PammoHnanbHbIe
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(hopMBI cCeueHUT.

Pa3zoen 3 «Cnoscnoe nanpasxcennoe cocmosanuey.

Pazgen 3.1. CiioxxHOE HaNPSHKEHHOE COCTOSTHUE.

OCHOBBI TEOPUU HAMPSHKEHHOTO COCTOSIHUSI M THUIOTE3bl NPOYHOCTH. [loHATHE HampsKEHHOTO
coctosiHus. ['1aBHbIE MJIOLIAAKKU U TJIaBHbIe HanpsbkeHus. O0oOmeHHbIl 3akoH ['yka. Haznauenue runores
npoyHocTu. [loHATHE SKBUBAIEHTHBIX HANPSHKEHUH U KPUTEPUEB TPOYHOCTH.

Paszpnein 3.2. TOHKOCTEHHBIE COCY/IBI.

ToHKOCTEHHBIE COCYAbl XUMUYECKUX MPOoU3BOACTB. OnpeseneHne HanpsHKeHU 1mo 0e3MOMEHTHOMN
teopun. OcHOBHblE naonymieHus. BwiBon ypaBHenus Jlammaca. Pacdyer TOHKOCTEHHBIX OO0OJIOYEK I1O
ypaBHeHUIO Jlamiaca u 1o CTaHIapTU30BaHHOW METOAUKE. Y CIIOBHE TPOYHOCTH.

Paszpnen 3.3. Pacuer cxaThIX CTEpKHEW HA YyCTOMYHUBOCTB.

YCTOMYUBOCTh 371€MEHTOB KOHCTpYKuUMH. [loHsiTe kpuThueckod cuibl U Ko3dduumeHnta 3amaca
npouyHoctu. Pacder kputuueckoi cuibl mo Ounepy. llpemenst mpumeHuMoctd ¢GopMyibl  Didnepa.
[IpakTrueckuii crioco0 pacueTa Ha yCTOHYUBOCTb.

Pazoen 4 «/lemanu mawuny.

Pazgen 4.1. Coenunenue aeTajeii MaluH.

Knaccudukanus aeraneil MallluH U anmnapaToB XMMHYECKUX MPOU3BOJACTB. Pe3b00BbIEe COEAMHEHUSI.
Pacyer G0nTOBBIX COEIMHEHHI MpPHU NOMEPEYHbIX M MPOJOJIbHBIX Harpy3kax. llImoHouHble coenuHEHUS.
Haznauenue u Buapl mmnoHok. Pacyer mmoHok Ha cpe3 u cmsTtve. Buasl cBapku. O6iacTe NpuMeHEHHUS.
Bunel cBapHbix mBoB. PacyeT Ha MPOYHOCTh CTHIKOBBIX U HAXJIECTOYHBIX IIIBOB.

Pa3nen 4.2. Banel 1 ocu, uX ONOPBI U COETUHEHMUSL.

Banbl, nx kmaccudukanus u HazHadeHue. Ocu. [IpoeKTHpOBOUHBIE pacyueThl BAJOB W OCEH.
[Monmunaukn  ckonbxkeHuss. Marepuansl  BriIanpimed. [logmunavkn kayeHus. [IpuHUunuaneHOE
YCTPOICTBO M OCHOBHBIE I'€OMETpUYECKHE pa3Mephl. JJOCTOMHCTBA, HEAOCTATKHM M 00JacTU NMPUMEHEHUS
MOAIIMIIHUKOB KaueHus U ckoibxkeHus. [lpuBognsie mydrtol. Hasnauenume. Kiaccudukauus mydr mno
MPUHIMITY IEHCTBUA U XapakTepy padotsl. [lopsaok noadopa My(dhT U OCHOBBI IPOUYHOCTHOTO PacyeTa.

Pa3nen 4.3. Mexanudeckue nepeaauu.

3ybuarteie mepenmaun. OKpyxHOe | pamuanbHoe ycunus. Pemykropel. Omnpenenenue u
knaccugukanus. [Ipumepsl cxem peayKkTopoB.

4. O0béM yueOHOM TUCHHMILIMHBI

. O0beM TUCUMIIIIMHBI
Buabl yueOHo# padoThl 3E AKAL 1. Actp. 1.
Oo0u1asi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILJIaHY 4,0 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 1,78 64 48
Jlexum (JIex) 0,89 32 24
[Ipaxktuueckue 3ausarus (113) 0,89 32 24
CamocrosiTesbHas padora (CP): 80 60
2,22

CaMocCTOsATEeTEHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 79,6 59,7
KonrtakTHas camocTosiTenbHas paboTa 0,4 0,3
3a4ér ¢ oneHKOMH + + +
Buja xoHTpOJIA 3a4ér ¢ oneHKOM

AHHOTALUA paﬁoqeifl nporpaMmsbl JTUCHUIIINHBI «be3onacHoOCTD KN3HEAEATEIbHOCTH

VYuebnass gucuuiuinHa «be30macHOCTh  JKM3HENEATENFHOCTH» - OO0s3aTeNbHas JUCIHUILTAHA
denepaabHBIX TOCYIApCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BCEX HANpABJICHUH IEPBOTO YPOBHS
BBICIIIETO MPOGEeCCHOHATBHOTO 00pa3oBaHus (0akamaBpuaTa) U CreIuaInuTeTa.

1. Heab aucumInHbI - GopMupoBaHue MPoGeCcCHOHATHHON KYIbTYpPhl 0€30TTaCHOCTH, IO KOTOPOi
MOHUMAETCSI TOTOBHOCTh M CHOCOOHOCTH JIMYHOCTH HCHOJB30BATh B MPOPECCHOHATBHON JeSTEIHHOCTH
MPUOOPETEHHYIO COBOKYIHOCTh 3HAaHUN, YMEHHIl M HaBBIKOB Jsi oOecrieueHusi 0€30MacHOCTH B cdepe
npo(hecCHOHANFHONW JEATEIIbHOCTH, XapaKTepa MBIIUICHHS W [EHHOCTHBIX OpPUEHTAlMH, MPH KOTOPBIX
BOTIPOCHI 0€30TIACHOCTH PAacCMATPHBAIOTCS B KA4€CTBE IIPUOPHUTETA.

OCHOBHBIMH 3a7[a4aMH JUCIATUTAHBI SBIISFOTCS:
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e qpuoOpeTeHHe NOHUMaHUs NpoOJieM YCTOWYMBOTO pa3BUTHSL M PUCKOB, CBS3aHHBIX C
NeSITEIbHOCTBIO YEJIOBEKa;

e OBJIAJICHHE [pUEMaMM pPalMOHAIM3ALMKM KU3HEAEATEIbHOCTH, OpPUEHTHUPOBAHHBIMU Ha
CHIDKEHMSI aHTPOIOT€HHOTO0 BO3ACWCTBMSI Ha MPHUPOJHYIO cpeay M oOecnedeHue
0€30MacHOCTH JIMYHOCTHU U 00I11EeCTBA;

¢dbopmMupoBaHue:

- KyJIbTYpbl 0€30MaCHOCTHU, IKOJIOTHYECKOTO CO3HAHUSI U PUCK-OPUEHTHUPOBAHHOTO MBIIUICHUS, IPU
KOTOPOM BOIIPOCHI 0OE30MAaCHOCTH M COXpPAaHEHHUS OKpPY)KAIOIIEeH Cpeabl paccMaTpUBAIOTCS B KauyecTBE
BAYKHEHIINX MPUOPUTETOB JKU3HEIEATEIHHOCTH YEI0BEKa;

- KyJAbTYpbl MPoeCCHOHATBHON 0€30MacCHOCTH, CIIOCOOHOCTEH s MACHTHU(HUKAIIMN OMACHOCTH
OLICHUBAaHMSI PUCKOB B cepe cBoel MpopecCUOHATBHON eI TEbHOCTH;

- TOTOBHOCTM NpPUMEHEHHS MPO(PECCHOHANbHBIX 3HAaHUM [ MUHUMHU3ALMKA HEraTHBHBIX
9KOJIOTMYECKUX IMOCIEICTBUN, oOecrieueHus: O€30MacHOCTH U YIy4llIeHUs YCIOBUHM Tpyna B cdepe cBoei
poheCcCHOHANTBHOM JIEATEITbHOCTH;

- CIIOCOOHOCTEHN K OLIEHKE BKJIa/la CBOEH MPEeIMETHON 00JIaCTH B PEIlIEHUE SKOJIOTMUECKUX MpobieM
1 po6iieM 6e30MacHOCTH.

2. B pe3yabTaTe H3yYeHUs] TUCHUILIMHBI 00y4YaIOLIUIICHA JOJI/KEH:

Obnadams caeayoONMMHA KOMIIETCHIIUSAMHU ¥ WHAUKaTopamu ux aoctwxenus: OK- 6, OK-7, OK-9,
OIIK- 6.

3nams:

- OCHOBHBIE TEXHOC(EpHbIE ONTACHOCTHU, UX CBOICTBA U XapaKTEPUCTHUKHU;

- XapakTep BO3JEHCTBUS BPEIHBIX U ONMACHBIX (DAKTOPOB Ha YeJIOBEKAa U MPUPOJIHYIO CPENY, METO/IbI
3alUThl OT HUX MPUMEHUTENIBHO K cdepe cBoell NpodecCHOHaTbHON AesITENbHOCTH

Ymemo:

- UJIeHTU(UIUPOBATh OCHOBHBIE OITACHOCTHU CPe/ibl 0OUTaHUS YEJIOBEKA;

- OLIEHMBATh PUCK UX peaju3allid, BbIOUPATh METOJIbl 3allUThl OT OMACHOCTEH MPUMEHUTEIBHO K
chepe cBoel MPOPECCHOHATBPHOW MACSITEIIBHOCTH U CIOCOOBI oOecmedeHus: KOMMOPTHBIX YCIOBHI
KU3ZHEJESATEIbHOCTH

Braoemy:

- 3aKOHOJIaTEJIbHBIMU M TPaBOBBIMU aKTaMU B 00jacTu 0O€30IaCHOCTU M OXpaHbl OKpY)Karolleu
cpenbl, TpeOoBaHMSAMU K O0€30MaCHOCTH TEXHUYECKHX perjlaMeHToB B cdepe mnpodeccuoHanbHOU
NeSITeNIbHOCTH;

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B UYPE3BbIYAMHBIX CUTYALIUSIX;

-MIOHATUHHO-TEPMHUHOJIOTMYECKHUM aIllapaToM B 00s1acTu 6€30MacHOCTH;

- HaBbIKaMHM pALMOHAIM3ALUU MPO(PECCHOHAIBHON JAESITEIbHOCTH C LEbl0 00ecrnedyeHus
0€30MaCHOCTH U 3alUThl OKPYKAIOLIEN CPEJIbL.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

1. Beenenue B Oe3omacHoCTb. OCHOBHBIE MOHATHUS M OIpeneneHus. be3onacHOCTh U yCTOWUYMBOE
pa3BuUTHE.

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

CoBpeMeHHOe coCTOsIHUE TeXHOC(hEPHI B TeXHOCHEpHOIT 0€30MacHOCTH.

3. UnenTndukanys u Bo3IHCTBHE HA YEIIOBEKA BPEIHBIX M OMACHBIX (PaKTOPOB CPEIbl OOMTAHUSI.

Knaccudukamus HeraTuBHBIX (aKTOPOB Cpelbpl OOMTAaHMS YelNOBeKa. XHMMHUYECKHE HEeTaTHBHBIC
(dakTopel (BpemHbIE BemiecTBa). MeXxaHWYeCKHME U aKyCTUYeCKHe KoJeOaHws, BUOpamus € IIyM.
DJNEeKTPOMAarHUTHBIC W3JIydeHHs Hu 1oy MoHusupyromue u3iaydeHue. DIeKTpudeckuid Tok. OnacHble
MexaHndeckue (akropsl. [Iporeccsl ropeHns U MoKapoB3PHIBOONIACHBIE CBOMCTBA BEIIECTB U MATEPUAIIOB.
CraTtuueckoe JIeKTPUIECTBO.

4. 3amuTa dYeNOBEKAa M CpeAbl OOWTAaHHWS OT BPEIHBIX W OMACHBIX (AKTOPOB MPUPOIHOTO,
AHTPOTIOTEHHOTO ¥ TEXHOTEHHOTO TPOUCXOKICHHUS.

OCHOBHBIE TTPUHITUITBI 3AIMUTHI. 3alIUTa OT XUMUYECKUX U OMOJOTHYECKUX HETaTHUBHBIX (DAaKTOPOB.
3ammTa OT PHEPreTUYECKUX BO3ACUCTBUN W (u3myeckux mojei. ObecrnedueHne 0€30MacCHOCTH CHCTEM,
paboTamMX TIMOJ  JaBJICHHWEM. be30macHOCTh  AKCIUTyaTallid  TPYOOINPOBOJOB B XUMHYECKOU
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IIPOMBIIJIEHHOCTH. be3omacHas J3KCIulyaTalusi KOMIPECCOPOB. AHalM3 M OLCHWBAHUE TEXHOTCHHBIX M
MIPUPOTHBIX PUCKOB.

5. O6ecneyenne KOMGOPTHBIX YCIOBUW I JKU3HH M JCITCIBHOCTH 4deloBeka. [loHstue
KOM(OPTHBIX WM ONTHUMAJIBHBIX yCIoBHH. Mukpoknumar nomeuieHuil. OcBellleHne U CBETOBas cpefa B
ITIOMELIECHUH.

6. [lcuxodusnonoruyeckre U HProHOMUYECKHE OCHOBBI OE30MACHOCTH.

[lcuxuueckue mpolecchl, CBOMCTBA U COCTOSIHUSA, BIMSIONIME Ha Oe30macHOCTh. Buael u ycnoBus
TPYIAOBOM NEATENBHOCTH. DPrOHOMHYECKHE OCHOBBI 0€3011aCHOCTH.

7. Upe3BblyallHbIE CUTYallMd U METObI 3aIIUTHI B YCIOBUAX UX PEATH3ALINH.

O6uue ceeaenust o YC. [Toxap u B3pbIB. ABapuM HA XUMUYECKH OMACHBIX 00BEKTaX.

Pamnanmonnrsie aBapun. [Ipubopbl paananiMOHHOW, XMMUYECKOW Pa3BEAKH U JIO3UMETPUUYECKOTO
KOHTpOJIs. Upe3BblyaiiHble CUTyallud BOGHHOTO BPEMEHHU. 3alllUTa HACEJIEHUS B YPE3BbIUANHBIX CUTYaLIUSX.
Y CcTOMYNBOCTh PYHKIMOHUPOBAHUS O0BEKTOB 3KOHOMUKHU B UPE3BBIYANHBIX CUTYALIHSIX.

8. YmpaBnenue 6€301maCHOCTBIO KU3HEACITEIbHOCTH.

3akoHOJAaTeNbHbIE W  HOPMAaTHBHBIE  IIPAaBOBbIE  OCHOBBI  YIpaBieHUS  OE30MACHOCTHIO
KU3ZHEJCATEIbHOCTH. OJKOHOMMUYECKHE OCHOBBI YIpaBlieHUs Oe30macHOCThi0. CTpaxoBaHHWE PHUCKOB.
['ocynapcTBeHHOE yripaBieHHe 0€3011aCHOCTHIO.

4. O0beM yueOHOMH THCHUILIUHBI

. O0beM IMCHMIINHBI

Bun yueOHo# padboThl 3E AKaL 1. Actp. 1,
OO611ast TpPyA0EMKOCTh AUCHUTIIINHBI 4,0 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
[IpakTrueckue 3aHATHS - - -
Jlaboparopabie paboThI 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KoHTakTHas camocTosiTesnbHas paboTa - - -
[ToaroroBka k 1a60paTOpHBIM paboTam 0,56 20 15
CaMOCTOSATENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIIMHbI 1,11 40 30
Buabl KOHTpOJIA:
IOK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpoMeKyTOUYHAsl ATTEeCTaIMs 1.0 0,4 0,3
[ToaroroBka K sK3amMeHy ’ 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpoueccsl U anMapaTbl XUMHYECKOH TEXHOIOT I

1. leap AMCHUIIMHBI - BMECTE C JUCIUIUIMHAMU OOIICH XUMHUYSCKOW TEXHOJOTHH, XUMHICCKUMHU
MpOIIECCaMU U PEaKTOPaMu U JPYTUMH, CBS3aTh OOIICHAYYHYIO U OOIIEHHKEHEPHYIO TIOJATOTOBKY XUMHKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO TpH MOATOTOBKE OaKaJTaBpOB IO JaHHOMY HAIPaBICHUIO JUIsI HAY4IHO-
HCCIIEIOBATENIbCKON U MPAKTUYECKON padOThl Ha MPEIIPUSITUSIX.

2. B pe3yabTaTe H3y4eHUs TMCUUILUIUHBI 00y4YaIOIMIACH JOJI2KEeH:

OO6utamate CaeAyOMNUMH YHUBEPCATbHBIMA KOMIIETCHIIMSAMU U UHIUKATOPAMHU X JTOCTH)KCHHUS:

O6uamate caeayromuMu oomenpodecCuoOHATbHBIMUA KOMIIETEHITUSIMU

OIIK-1, OIIK-2, OIIK-3.

3namo:

— OCHOBHI TEOPUH TIEPEHOCA UMITYJIbCA, TEIIA K MACCHI;

MPUHIUIIB (PU3UYECKOTO MOJICTUPOBAHUS ITPOIIECCOB;
OCHOBHBIC YPaBHEHUS JIBIKCHHUS JKHIKOCTEH;
— OCHOBBI TEOPHUH TEIUIONIEPEIAYH;
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— OCHOBBI TEOPHH Maccollepe/laud B CUCTEMax cO CBOOOJHOW M HENOJBWXHOW rpaHuLed paszzena
(bas;

— THUIOBBIE MPOLECCHl XUMHYECKOW TEXHOJIOIMH, COOTBETCTBYIOIIME ammapaTbl U METOJbl HX
pacdera;

— METOJAbl TOCTPOEHUS HMIMUPUYECKUX U TEOPETUUYECKHX MOJETeH XUMHUKO-TEXHOJOTHYECKUX
IIPOLIECCOB.

— OCHOBHbIE PUHLHUIIBI OPTaHU3aLUHU IPOLECCOB XMMHUECKON TEXHOJIOTHH.

Ymemy:

— ONpENeNsITh XapakTep IBMKEHUS XKUIKOCTEH M ra30B; OCHOBHBIE XapaKTEPUCTHUKH IPOLIECCOB
TEIUIO- U MacCoIlepeayy;

— paccuuThIBaTh IMapaMeTpbl M BBIOMPATH ammaparypy i KOHKPETHOTO TEXHOJIOTHUYECKOTO
rporecca;

— paccuuThIBaTb OCHOBHBIE XapaKTEPUCTHUKU XUMHKO-TEXHOJOTHYECKOIO Ipoliecca, BbIOMpATh
palMOHAIBHYIO CXEMY IIpoliecca.

Braoemy:

— METOJAaMM TEXHOJOIMYECKMX pPACYETOB OTAEIBHBIX Yy3JIOB U JeTajeil XUMHUYECKOTro
000pyI0BaHMUS;

— METOJaMHU OTPEJIENICHUS PAllMOHAIBHBIX TEXHOJIOIMUYECKUX PEXKUMOB pabOThl 000PYA0BAHNUS;

— METOJaMM aHaju3a M pacyera IpoLEecCOB B MPOMBIIIJICHHBIX —ammapaTrax, BblOOpa HX
KOHCTPYKLIUH, ONIPEAETICHHS TEXHOJIOTUYECKUX MTOKa3aTene paboThl anmnaparos.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Pa3nes 1. 'mapoauHaMuyecKue Npouecchl U aNmnapaTbl XMMHYECKOH TeXHOJIOTHM.

1.1. Baenenue B aucuunianHy. OCHOBHBIEC MOHATUS U OIPEJICICHHUS.

[Mpeamer mucrumuabel  «I[Iporeccsl w ammaparbl XUMUYECKOW TexHosoruwn». Kitaccudukanms
npoueccoB. HenpepbIBHBIE U IEPUOAUYECKUE, CTALIUOHAPHBIE U HECTAI[MOHAPHBIE IIPOLIECCHI.

OcCHOBHbIE 3aKOHOMEPHOCTH IPOLECCOB U OOIIME MNPUHIUIBI pacyeTa armaparoB XUMHUYECKOUN
TEXHOJIOTUHU.

Kunkoctu u rasel. Knaccudukanus sxunkocreil. MneanbHast xuakocts. KamenbHble U ynpyrue
xuakocTu. Cuiibl, IEHCTBYIOIKE B KUAKOCTU: MAacCOBBIE M MOBEPXHOCTHbIE. HanpskeHus: B KUIKOCTIX U
ra3ax (TaHr€HLIMaJbHbIe U HOpMaJibHbIE). CBONCTBA JKUAKOCTEH.

Mogens HenpepsiBHOM cpenbl. [lonaTre Gpuznyeckoro aneMeHTapHOro oobema.

1.2. OCHOBBI TEOPUH MEPEHOCA.

OcHOBBI TeOpUM SIBJICHHI ME€peHoca: aHaliu3 MEXaHU3MOB, MOJEIUPOBAaHUS M Pa3pabOTKH
000OIIEHHBIX METOJIOB pacyeTra TUIAPOMEXaHUYECKHX, TEIUIOBBIX M MAacCOOOMEHHBIX IIPOLECCOB H
anmnapaTtoB. MEHOMEHOJOTHYECKHE 3aKOHbI MEepEeHOCAa HMMITYJbCa, MacChl M 3HEPrUU. MOJIEKYISpHBI U
KOHBEKTHBHBI mnepeHoc. OOmire 3aKOHOMEPHOCTH THUIPOAMHAMUKH, TEIUIONEperayd M Maccollepeaayu.
B3anMocBs3b 3THX IPOLECCOB B MPOMBIIIIEHHOM ammapaTrype. Poib sBiIeHui nepeHoca Nnpu XMMUYECKHX
MIPEBPALEHUSX.

MarepuanbHble U JHEpreTudeckue (TEIioBbie) OaJaHChI; OINMPEICIICHHE MAaCCOBBIX IOTOKOB H
SHEPreTUUECKUX 3aTpaT. Y CIOBHs PaBHOBECHS U OIpENEICHUE HAIPaBJIEHUs MpolieccoB nepeHoca. OOumit
BUJI YPaBHEHUN CKOPOCTH IPOLIECCOB; ABMXKYILHUE CUIIbI U KMHETUYECKUEe KodhduuneHTsl. Jlumutupyromue
CTaJuH.

1.3.  T'mapocraTtuka.

Hudbdepenunanbupie ypaBHEHUST paBHOBecHs Diiiepa. [lokosmiascs KuaKoCTh MO IeHCTBUEM CHIIBI
TskecTH. OCHOBHOE YpaBHEHHE TI'MAPOCTATUKU. llpakThueckue NpUIOKEHUS OCHOBHOTO YpaBHEHHS
TUIPOCTATUKH.

1.4. T'maponuHamuka.

bajanc cui npu  IBWKEHHHM BS3KOM HECKMMAEMOM JKMJIKOCTH. YPaBHEHHE HEPA3PBIBHOCTH
(crumomHOCTH) OoTOKA. YpaBHeHne HaBbe-Crokca v ero Gpu3ndeckuii CMbICII.

[Togo6Hoe mpeobpazoBanue ypaBHeHus Hapbe-Crokca. be3pasmepHbie mnepemMeHHbIE - KpPUTEPHU
rujipoarHamudeckoro nojpoous (Ditnepa, Pelinonbaca, @pyna, roMOXpOHHOCTH), UX (QU3UYECKUN CMBICIH,
napaMmeTrpuieckue kpurepuu. KpurepuanbHoe ypaBHEHUE JBUKEHUS BI3KOM KUIKOCTH.
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VYpaBHeHHe NABWKEHUs Oiliepa. DHepreTHueckuid OanaHC CTAlMOHAPHOTO MABMXKEHUS MJI€AbHOMN
KUJKOCTU. YpaBHEHUE bepHyIM I MACAIBHOW U PEAIBHOM KUAKOCTH. Ero nmpakTudeckue MpuitoKeHHs
(ucreuenue sxugkoctei, TpyOka Iluto-Ilpanarnsg). IlpuHuMnBl H3MEpeHUsS CKOPOCTEH M pacxojoB
KUJKOCTU JPOCCENIbHBIMU MpUOOpaMu U MHEBMOMETPUUECKUMU TpyOkamu. OmnpeneneHue pacxoioB IpU
MCTEUYEHUH KHUIKOCTEH Yepe3 OTBEPCTHUS MIIM HACA/IKH.

['unponmHamMuyecke pexxuMbl ABMKEHUS KUAKOCTEH: TaMUHAPHBIA U TYpOYJIEHTHBIMH.

Yucno PeliHosiblica U ero KpuTHYecKHe 3HaYeHHUs. MexaHW3Mbl JIJAMUHAPHOTO M TYpOYJIEHTHOTO
tedenuil. Ilonsitue typOynentHocTu. IlpeacraBieHuss o TUAPOAMHAMHUYECKOM IOTPAHUYHOM CIIOE€ IIPU
TEYEHHH 110 TpyOaM U KaHajlaM U pU 0OTEKaHUU Tel.

Pacuer nuamerpa TpyOOINpPOBOJOB M ammaparoB; BbIOOP CKOpPOCTEH MOTOKOB U ONTHUMAJIbLHOTO
nuaMmerpa TpyOOIIpOBOIOB.

Pacnipenenenne ckopocreid mo paamycy TpyObl TOCTOSIHHOTO CEYCHHS TPHU JIAMHUHAPHOM
CTallMOHAPHOM TEUEHHUHU.

Teuenne B Tpybax u kaHaitax. Omnpenensronuii mNoONepeyHbl pa3Mep IMOTOKa B KaHalax
MIPOU3BOJILHOM (POPMBI: THIPaBIMUECKUN palnyC, SKBUBAJIEHTHBINA JHAMETP.

['unpaBnuueckoe CONMPOTHUBIEHUE NMPU TEUEHUHU KUJKOCTEH M razoB. Pacuer mortepp Ha TpeHue
(ypaBuenme [lapcu-BelicOaxa) u Ha MecTHBIe conpoTuBIieHUs. COOTHOIICHHUSI 1 HOMOTPAaMMBI JUIsl pacdyeTa
ko3¢ ¢uLmeHTa TpeHUs. 3aBUCMMOCTH MEXIYy pacxoJOM U IepenajoM JaBieHus. Pacuer Hamopa miis
NepeMeleHus )KUIKOCTEN uepe3 CUCTeEMY TpyOOIIpOBOOB U almnapaToB.

1.5. Ilepemenienue )KUAKOCTEM.

[lepemerieHue XUAKOCTEH C MOMOULIBIO MAalllMH, MOBBIIAIOLINX JaBieHrue. O0beMHble (IOPIIHEBbIE,
pOTAaLIMOHHBIE U JIp.) U JAUHaMU4ecKue (LeHTpoOexkHbIE, OCeBble M Jp.) Hacochl. OCHOBHBIE MapaMeTpbl
paboThl TUAPABINYECKUX MAIIUH: IPOU3BOIUTEIBHOCTD, Haop, MouHocTh, KIT/I.

Pacuer nHamopa u moTpebiseMOl MOITHOCTH; TOAOOp ABUTaTeNns K Hacocy. Omnpenenenue
JOIYCTUMOM BBICOTHI BCachIBaHUS. SIBJIEHNE KaBUTALIMK U €r0 IPEIOTBPAIlCHHE.

OcoOenHocTu pabOTHI, COINOCTAaBJIEHUWE M OOJACTH NPUMEHEHHsS] OCHOBHBIX THUIIOB HACOCOB -
LHEHTPOOESXKHBIX, TMOPIIHEBbIX (MIyHXkepHbIX) W ap. Cesa3p Hamopa, wmomHocth u  KIIJ ¢
IIPOM3BOIUTENBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HAcOCOB Ha CEeTh U UX BBIOOP; PETyIHMPOBAHUE
IIPOU3BOIUTEIBHOCTH.

Paspnen 2. TenioBbie Npoueccsl M annaparbl XUMHUYECKOH TEXHOJIOTHH.

2.1. OCHOBHbIE MOHATHUS U ONPENIECICHUS B TEIJIONEpeIaye.

OcCHOBHbBIE TEIUIOBbIE TPOLECCHl B XUMHUYECKOM TEXHOJIOTMM: HarpeBaHue U OXJaXKIEHUE,
KOHJICHCAIIMSI TAPOB U MCHIAPEHUE KUIKOCTEH.

CranuoHapHbli M HECTAllMOHAPHBIN TMEpeHOC TeIoThl. TemmepaTypHOe TMoJje, TpaJueHT
TEMIEpaTypbl M TEIUIOBOM IIOTOK; TeIUIONepenadya M TEIUlooTAada. | eMmepaTrypolpOBOJHOCTE —
TEIJIONHEPIIMOHHBIE CBOMCTBA CPEIbl.

2.2. Ilepenoc sHepruu B GopMe TEMIOThI.

TennoBo#l OanaHC Kak 4YacCTHBIM Ciy4all 3HepreTuueckoro Oamanca. OmpeneneHue TEIIoBOU
Harpy3Ku amnmnapara Ipu U3MEHEHUH U 0e3 U3MEHEHUS arperatHoro coctosiHus. Pacxon Temnonocurenei.

JudpdepeHnnanbHOe ypaBHEHUE [IEpeHOca SHEPTUH B popMe TeruioTsl, ypaBHeHHEe Dypre-Kupxroda
Y TEIJIONPOBOJHOCTH.

CranuoHapHblif TNEepeHOC TEIUIOThl uepe3 IUIOCKWE W LuJIuHApuYeckue creHkd. CoueraHue
MEXaHHU3MOB MEPEHOCA TEIUIOTHI (TEMIONPOBOIHOCTH, KOHBEKIIMH, U3TyUCHHUS]).

KonBekTHBHBI mepeHoC TemnoThl. be3pasMepHble nepeMmeHHble — uyncia Hyccenwra, Ilekie,
[Ipanarns, ['pacroda, @ypee. Pacuer k03pGUIIMEHTOB TEIJIOOTAAYH MPH BBIHYKJICHHOW W €CTECTBEHHOM
KOHBEKIIUH.

TennmooOMeH mpu U3MEHEHHHU arperatHoro cocrosinus. Konaencamus mapos. @opmyna Hyccenbra.
TennooOMeH pu KUIEHUH.

PannanTHblll TemonepeHoc. B3aumHoe wu3iydeHHe Ten. PaauMaHTHO-KOHBEKTHBHBIM INEPEHOC
TEIUI0Thl. Pacuer moTepp TEIIOTHI amnmapaTaMd B OKPYXKAlOIIYI0 Cpedy U TeraoBoi uzoysuuu. OCHOBHOE
YpaBHEHUE TEIUIONEPEIauH.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temonepenayua B~ HOBEPXHOCTHBIX — TEIJIOOOMEHHHMKAX.  AJJUTUBHOCTb  TEPMHUYECKUX
conpotuBiieHud. Cpeansisi OBUXKylIas cuia Tertonepenaun. OnpeneneHue cpeiHel ABMKYILEH CHIIbI B
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anmaparax pa3JMuYHbIX KOHCTPYKUuH. B3auMHoe HampaBieHue JBW)KEHMsI TeruloHocuteneil. Pacuer
MTOBEPXHOCTHU TEIIOOOMEHHUKOB.

CriocoObl 1M0oABOJIa ¥ OTBOJAA TEIUIOTHl B XMMUYECKON TeXHOJIOTUU. TpeboBaHuUs, MperbsiBIsSeMble K
terioHocuTensiM. O0OrpeB BOJSHBIM IMAPOM, BBICOKOTEMIIEPATyPHBIMU OPraHUYECKUMU TETIJIOHOCUTENSIMH,
Tormo4yHbiMU  Ta3zamu. CrnocoObl  amekTpooborpeBa. OTBOA — TEMJIOTHI  BOJOW, BO3IYXOM U
HU3KOTEMIIEPATYPHBIMU TEIJIOHOCUTEISIMH.

TemooOMeHHble — ammapaTbl; uX  kjaccuukanus.  OCHOBHBIE — TUIIBI  TOBEPXHOCTHBIX
TEII000OMEHHUKOB (TpyOuaTthble, IUIACTUHYAThIE, annaparhl ¢ MEPEeMEIINBAIOIIMMU YCTPOMCTBAaMU U T.1.)
CMmecuTenbHble TEMJIOOOMEHHMKHU: TPAaJUpHHU, KOHAEHCATOpPhl CMelleHHus. BpiOop onTuManbHBIX
KOHCTPYKUMH W  YCIOBUH OKCIUTyaTallUM TeIJI0OOOMEHHbIX ammapaToB. (OCHOBHBIE  TEHICHIIMH
COBEPLICHCTBOBAHUS TEIJIOOOMEHHBIX alapaToB.

Pazgen 3. Ilpomeccbl M anmaparbl pasjejieHuss TOMOIeHHBIX cHCTeM (OCHOBHbBbIE
Macco00OMeHHBbIE MPOLECCHI).

3.1._OcHOBHBIE OHATHUS U OIPEJICICHUs B Macconepeaaye.

Knaccudukanus npoueccoB MaccoodmeHa. OCHOBHbIE MOHATUS M omnpezaeneHus. Ilpouecchl co
cBO0OTHOM M (PUKCUPOBAHHOM TpaHullel pasnena ¢a3 u ¢ pa3aesromnieit (as3pl meperopoakoit (MeMmOpaHoii).
Hocwutenu u pactipenensiembie BeniectBa. CriocoObl BeIpakeHUsI cocTaBa (as.

OU3NKO-XUMHUYECKHUE OCHOBBI MAacCOOOMEHHBIX IMpPOLecCOB. PaBHOBECHBIE YCIOBUS U OIpPEAEICHHE
HampaBJieHUs TiepeHoca BemiectBa u3 ¢assl B (a3y. Kosaddunumentsr pacnpenenenus. Ilonstue o
Maccorepeaue 1 MaccooTiaye.

KoHueHTpaunonHoe mose, TrpaJideHT KOHUEHTpaluu, OOMMiA M yAENbHbIH IOTOK Macchl.
MounekynspHas AupPy3us B KUAKOCTAX, razax (mmapax) ¥ TBEpAbIX Telax.

3.2. MexaHHu3MBbl IEPEHOCA MACCBHL.

VYpaBHeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOI'O IIEPEHOCA MacChl B OMHAPHBIX CPeax.

Judpdy3MoHHBIN NOrPAHUYHBIN CIIOH; TPO(GUIN KOHIEHTPALUNA U CKOPOCTEH B OTOKAX.

Koadpunumentsr Maccootnaun. OCHOBHbBIE MOJIENIbHBIE MPECTABICHUS O MEXaHU3ME MacCOOTIauH.

MogenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Uucna Hyccenbra, Ilekne, [Ipanarns, @ypwe u ap.,
UX (U3NYECKHI CMBICI, aHAJIOTUU C TEIJIOBBIM I10I00ME€M NMPUMEHHUTENBHO K ra3aM M XKuakocTaM. Pacuer
K03 (UILIMEHTOB MaccOOTAayd B ammaparax pasIMYHbIX THUIIOB IO YPaBHEHUSIM C Oe3pa3MepHbIMU
[IEPEMEHHBIMHU.

Macconepenaya. OcHoBHOe ypaBHeHUEe Macconepenaud. CooTHOLIEHHE MeEXIy KoadduuueHtamu
Macconepesaud ¥ MaccooTAadyd, aJAUTUBHOCTh AU(PPY3MOHHBIX conpoTuBieHud. MHTeHcHpukanus
Maccornepeauy myTeM BO3JIeHCTBUS Ha IUMUTHPYIOIIYIO CTa/IUIO.

Bnusinue ycnoBuii (TemmepaTypbl, 1aBi€HHUS, KOHLEHTpPALUl) Ha HAIpaBJIEHUE MaccolepeHoca Ha
npuMepax abcopOIHK; MPUHIUIIBI BIOOpa a0COPOEHTOB.

3.3. ®a30BOE PABHOBECHE.

MarepuanbHblii 0aaHC HENPEPHIBHOTO YCTAaHOBUBILIErOCs Mpoliecca IMpPH pa3iMyYHBbIX CIIOCc0o0ax
BBIPA)KEHUS COCTABOB (ha3 U UX PacXo/i0B; ypaBHEHUs pabOUMX JIMHUH.

[IpenenbHble KOHLUEHTPALUU paclpeesieMoro KOMIOHEHTa B OTJAaroled U u3Biekaromei (azax
JUIs MPOTUBOTOYHBIX MPOIECCOB. MakCMMalIbHO BO3MOXKHAsi CTENEHb W3BJICUEHMS,, MUHUMAJbHBIA H
ONTUMAJIbHBIA PacxXo/ibl U3BJIEKatOIeH (assbl.

3.4. Metoabl pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacuer momepeuHoro ceueHus (AMaMeTpa) KOJIOHHBI; MPEACIBHO AOMYCTHMAash M SKOHOMUYECKH
ONTHUMAJIbHAS! CKOPOCTH CIUIOIIHOMN (ha3bl.

PannonanbHblii BpIOOp B3aUMHOTO HarpaBi€HMs JBMXKEHUS (a3 M OpraHu3alid IOTOKOB B
MaccooOMeHHBIX ammaparax. PacueT MaccoOOMEHHBIX IMPOIIECCOB M alMapaToB i CUCTEM C OJHUM
pacnpezensieMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BHICOTHI MaCCOOOMEHHBIX allapaToB C HEMPEPHIBHBIM U
CTYNEHYaThIM KOHTAaKTOM (¢a3. /IBa OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KO3 (UIIMEHTOB Macconepeaauu
1 Ha OCHOBE IOHSTHUSl TEOPETUUECKOW CTyleHu pazneneHus. [loHsATHe yncia eAUHULl IEPEHOCa U BBICOTHI
enuHulbl nepeHoca. daxtop Mmaccomepenaun. CpenHsis JBIXKyLas cwia Maccomnepenauu. BiusHue
IIPOJIOJILHOTO TEPEMELIMBAaHUS Ha CPENHIOI JABIXKYILYIO cuily Maccomepenauu. Ilpomenypa pacuera,
OCHOBaHHAasi Ha 00bEeMHBIX Ko3(dduumentax macconepenaud. I'paduyeckuii ¥ aHANUTUYECKUH METOJbI
pacuera.
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Pacyer BBICOTBI MacCOOOMEHHBIX alMapaToB CO CTYNEHYAThIM KOHTAkTOM (a3. DPpPeKTUBHOCTD
cryneHd 1o Mbpdpdpu. CBs3p umcna enuHun neperHoca u JjokaiapHoro KIIJ[ crymenun mo Mbppdpu.
YucneHHBI pacuyeT «OT CTYHNEHU K CTYNEHW» M ero rpapuyeckass MHTEPIpPETalus C HCIOJIb30BAHUEM
«KUHETUYECKON TUHUM». YUeT cTpyKTypbl moTokoB U KIIJI Tapenkn. OcoOeHHOCTH pacueTa Tapeab4aThix
KOJIOHH Ha OCHOBE IMOHSTHUS TEOPETHUECKON Tapeiku. Ynciao NeiCTBUTENbHBIX U TEOPETUUYECKUX TapesioK.
O PeKTUBHOCTH TAPEIKH.

PannonanbHblii BbIOOp B3aUMHOTO HarpaBi€HMsS JBMXKEHUS (a3 M OpraHu3alld IOTOKOB B
MaccoOOMEHHBIX amnmnaparax.

3.5. AGcopbuus.

OOmue MPUHIUITEI YCTPONCTBA M KiacCH(PHKAIMS anmapaToB JUisi MAacCOOOMEHHBIX IPOIIECCOB B
cucteMax "ra3(map)-kuaKocts". OcCOOEHHOCTH KOHCTPYKIIUK abcopOepoB.

OcHoBHbIE THUIIBI U OOJAaCTU NpUMEHEHHUs a0copOepoB: HACAJOUHBIE W TapeibyaTble KOJIOHHBI,
anmnapaTthl CO CIUIOIIHBIM M CEKUHOHUPOBAaHHBIM 0apOOTaKHBIM CJOEM, ammaparbl ¢ JUCIEPrUpOBAHUEM
AKUJKOCTH.

CxeMbl abCOPOIMOHHO-AECOPOITMOHHBIX YCTAHOBOK C BBIJICJICHUEM H3BJIICUEHHOTO KOMIIOHEHTA U
pereHepamnueii abcopOeHTa (mecopOuel Mpu TMOBBIICHHOW TeMIlepaType, MOHI)KECHUEM JaBJICHHUS,
OTJIyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.

Paznenenne nucTwiisuued OKMIKUX TOMOTE€HHBIX CMECe M CKMKEHHBIX Ta3oB; 00JacTh
MIPUMEHEHUSI U 0COOCHHOCTHU MPOBEACHHUS MIPOLIECCOB MPU PA3IUYHOM JABICHUU.

[TapoXkMAKOCTHOE PAaBHOBECHE JUISl CUCTEM C ITOJIHOM M OTPAHWYEHHOM B3aMMHOM pacTBOPUMOCTBIO U
€ro BJIMSHHE HAa BO3MOXXHOCTh pa3/IeJI€HHs] KOMIIOHEHTOB IUCTWUISLMOHHBIMM MeToAaMmu. Pacuer
paBHOBECHS JJIsl UI€aIbHbIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakuuoHHas eperoHka; neperonka c aediaermanueid. MarepuanbHblii 6anaHc, pacyeT
BBIXOJ]a TPOAYKTAa M €ro CpeAHEro COoCTaBa IpPH IEperoHke OWHAapHBIX cMmeceil. CXeMbl yCTaHOBOK.
TenoBble OanaHChl U pacyeT PacXxoI0B TEINIOHOCUTENEN JJIs ATHUX IIPOLIECCOB.

Pextuduxanus. OU3NKO-XUMUUECKHE OCHOBBI M OCOOECHHOCTH YCIOBUM IMPOBEICHUS IPOIIECCOB.
Cxembl yCTaHOBOK ISl HEMIPEPHIBHOM U MEPUOIUYECKON peKTUUKauu OMHApHBIX cMeceil. OcoOeHHOCTH
yCTpoiicTBa amnmapaToB (HAacaJOYHBIX U TapeibuaThlX KOJOHH) M BbIOOpa PEXHUMOB HUX pabOThl NpU
pektudukanuu (1Mo cpaBHeHHIO C abcopOuwmei). OCOOEHHOCTHM YCTpPOWCTBA M BapUaHTHI PabOTHI
ucrapuresnei u nedaermMmaTopos.

MonenupoBaHue U pacueT IPOLECCOB U amnmnapaToB MPH HENPEPHIBHON peKTU(UKALUU OMHAPHBIX
cucteM. OCHOBBI YHUCIEHHOTO U IpadoaHAIUTHYECKOTr0 MeTO10B. MarepuanbHblid 6ananc. Paboune nunum.
Ompenenenne MUHMMAJIBHOTO W padouero ¢iaermMoBoro uucia. TermaoBod OajmaHC W pacdeT pPacxo0B
TerioHocuTene. [IpuHIUITBI TEXHUKO-3KOHOMUYECKON ONTUMHU3AIMK MpU pacyeTe padoydero (puerMoBoro
quclia, pa3MEpOB almaparypbl U 3HepreTuyeckux 3arpar. OCHOBBI pacuera TapeiabdyaTblX U HACaZOYHBIX
PEKTU(UKALMOHHBIX KOJIOHH.

Paznen 4. Ilpomeccsl W anmaparbl pasjielleHHsI TeTepPOreHHbIX cucreM (OCHOBHbIE
ruJpoMexaHnyecKue Nmpouecco).

4.1. Paznienienne rereporeHHbIx cucteM. OCHOBHBIC MOHATUS U METOJIbL.

Knaccudukanust *uaKkux U ra3oBbIX I'€T€POTE€HHBIX CHUCTEM: CYCIIE€H3UH, IMYJIbCHUU, IEHBI, INbUIH,
TymaHbl. MatepuanbHblil 0ajgaHC MPOLIECCOB pa3/IeeHUs T€TEPOT€HHbBIX CUCTEM.

Onenka 3¢(}eKTUBHOCTH U BBHIOOP ONTHUMAJIBHBIX IPOLIECCOB W aNNapaTtoB JUIsl pa3AeieHHs
TETEPOrE€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3znenenue >XMIKMX W Ta3oBbIX CHUCTEM B IOJe CHJ TsbkecTu. Pacuer ckopocteit cBOOOIHOTO U
CTECHEHHOI'0 OCAXKJCHUS TBEPbIX YACTHI] IIAPOOOPa3HOM U OTIIMYHBIX OT Hee (POPM B MOJIE€ CUJIbI TSKECTH.

[Iponeccel oTcTaMBaHWs M YCTPOMCTBO ammnapaToB pa3AeiICHHs] CYCIEH3UH, 3MYJIbCUH W IIBUICH.
Pacuer noBepxXHOCTH OCaXXI€HUS ¥ TPOU3BOIUTEIBHOCTH OTCTOMHUKOB. Y CTPOMCTBO U JIEHCTBHE LUKIOHOB
(mpocThIX U GaTapelHbIX), TUAPOLIMKIOHOB.

4.3. TeueHue KUIKOCTH YePe3 HEMOABMIKHBIE 3€PHUCTHIE U MICEBI00KIKEHHBIE CIOU.

3HaueHue THIPOJMHAMUKN 3€PHUCTBIX CJIOEB B Mpoleccax (UIbTPOBAHUS, TEIJIO- U MaccOOOMEHa,
reTeporeHHoro karanusa W Jp. OCHOBHbIE XapaKTEpPUCTUKH JTHX CJOEB: AMCIEPCHOCTh, YAEIbHAast
MIOBEPXHOCTh, MOPO3HOCTh, IKBUBAJICHTHBIM AUAMETP KaHAJIOB. Pacuer rujpaBinyecKOro CONpPOTUBICHUS
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cios. I'mapaBiMyeckoe CONPOTUBIIEHHE CJIOEB HACaJ0K IPOMBIIIEHHBIX Macco- M TEII00OMEHHBIX
anmnaparos.

PexxuMmbl TeueHUs MOTOKOB B HACAaJOUYHBIX KOJOHHAaX. ['MapaBianyeckoe CONpPOTHBIICHUE, SBIICHUS
MTOJIBUCAHUS, 3aXJICOBIBAaHUS M MHBEPCUU (ha3, U pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

I'unponuHamMuKa MCeBIOOKIKEHHBIX (KUMALMX) cyioeB. O0JacTh MPUMEHEHUS MCEBIO0KHKEHUS.
OCHOBHBIE XapaKTEPUCTHKU IICEBIOOKMKEHHOIO COCTOSIHMS. [ 'HapaBinyeckoe comnpoTuBieHue. Pacuer
CKOPOCTEH ICEeBIO0KIKEHNS U CBOOOJHOIO BUTAHUS, BBICOTHI ICEBJIOOKMKEHHOTO ciiosi. OAHOPOIHOE U
HEOJHOPOJHOE TCEBI00KIKEeHHE. OCOOEHHOCTH TCEBAOOKWKEHHUS MOJUIUCIEPCHBIX cioeB. [IHeBMO- U
TUAPOTPAHCIIOPT 3EPHUCTBIX TBEPJIBIX MAaTEPUATIOB.

4.4. OunpTpoBaHUE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.

Crienu¢uka noBeeHUs 0CAJIKOB KaK 3€pHUCTBIX CJIOEB: C)KMMaeMble U HEC)KUMaeMble ocaiku. Bubl
GuIbTpOBANBHBIX Meperopook. MaxkTopsl, BAUSIONINE Ha CKOPOCTh (GuibTpoBaHus. DOUIbTpOBaHUE IpPU
MIOCTOSIHHOM ~ CKOpOCTH  (PUIBTpPOBaHUSA. DKCIEPUMEHTAIBHOE ONpPEJEICHUEe KOHCTAHT YpaBHEHHS
¢unbTpoBanus. Kiaccudukauuss M yCTpOHCTBO OCHOBHBIX THIIOB HENPEPHIBHO U NEPUOJAUYECKU
paboTarouux GUIbTPOB U GUIBTPYIOLUIUX LEHTPUPYT.

4. O0beM yueOHOH TUCHUITHHBI

Beero CemecTtp
Bun yae6noit paboThl > 6

3E | Axan. u. 3E AI;aH' 3E Alflaﬂ'
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 10 360 5 180 5 180
Konrakthas patora (KP) 3,6 128 1,8 64 1,8 64
Jlexuu 1,8 64 0,9 32 0.9 32
[Tpaktueckue 3anstus (113) 1,8 64 0,9 32 0,8 32
CamocrosiTeJibHas paboTa 4,4 160 2,2 80 2,2 80
CaMOCTOSATEIBbHOE U3YUCHHUE Pa3/ieiioB 4.4 160 20 20 20 20
JUCIUTLINHBI
Buabl KoHTpOJISA:
OK3aMeH 2,0 72 1,0 36 1,0 36
KoHnTakTHas paboTa - IpoMexKyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTalus 2,0
[ToaroroBka K sK3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH

Beero CemecTtp
Bun yae6noit paboThl > A 6 A

3E | Actp.u.| 3E Pl 3E o
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 10 270 5 135 5 135
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,6 96 1,8 48 1,8 48
Jlexinm 1,8 48 0,9 24 0,9 24
[TpaxTnueckue 3anstus (113) 1,8 48 0,9 24 0,8 24
CamocrosiTeJibHAs padoTa 4,4 120 2,2 60 2,2 60
CaMOCTOSATEIbHOE U3YUCHHUE Pa3/IeiioB 4.4 120 20 60 20 60
JUCIUTLINHBI
Buabl KoHTpOJISA:
JK3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHast pa6oTa - mpoMeKyTOYHAasi 0.6 0.01 0.3 0.01 0.3
arrecTanus 2,0
IloaroroBka K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
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AHHOTANUA padoyeid NPOrpaMmMbl AUCUUIIMHBI
«O01Iag XuMH4YecKas TeXHOJOT s

1. Heab aucuunauHbl — GOPMHUPOBAHNE 3HAHUN B 00IACTH peaM3allid XUMHKO-TEXHOJIOTHIECKUX
MIPOLIECCOB C y4eTOM (PU3HKO-XMMHUYECKUX OCOOCHHOCTEH MPOTEKAIOLIUX peakUuid, BIOOpa ONTUMATbHBIX
YCIOBUH peaiu3yeMblX IMpoLEeccoB, BbIOOpa 3((EKTHUBHBIX pPEAKTOPOB, NPUOOPETEHHS] HaBBHIKOB B
COCTaBJICHUM MaTepUalbHBIX M TEIUIOBBIX OaJaHCOB, B pacueTe MPOIIECCOB U PEAKTOPOB Ha OCHOBE
MaTeMaTHYECKOr0 MOJIEIUPOBaHUs, MOJIY4YeHMs] 3HAHUM B oOsacTu pa3pabOTKH 3HeprocOeperarmmx
xuMHKoO-TexHoJoruueckux cucreM (XTC), 0e30TXOAHBIX M MAJOOTXOJHBIX TEXHOJIOTUH Ha IMpUMeEpe
COBPEMEHHBIX ITPOU3BO/ICTB.

2. B pe3yabTaTe u3yyeHUs1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIeNyIONTUMHA KOMIETEHITUSIMU

OIIK-2.

3namo:

— OCHOBBI TEOPHH XUMHUUYECKHUX MTPOIIECCOB M PEAKTOPOB;

— METOJIOJIOTUIO MCCIICIOBAHUS B3aUMOJCHCTBUSA XMMHYECKUX MPEBPAICHUA U SBJICHUM IMEepeHoca
Ha BCEX MacUITaOHbIX YPOBHSIX;

— METOJAMKY BBIOOpa peakTopa M pacuéra mpoiecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MTPOIIECCH U PEAKTOPHI XUMHUECKOW 1 OMOTEXHOJIOTHH;

— OCHOBHBIE TIPUHITUIIBI OPTaHU3AIMH XUMHAYECKOTO TTPOU3BOJCTBA, €T0 UEPAPXUUECKYIO CTPYKTYPY,
METO/IbI OIIEHKH 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XUMHUYECKHUE MPOU3BO/ICTBA.

Ymemn:

— paccuuTaTh OCHOBHBIE XapAaKTEPUCTUKH XUMHYECKOTO TPOIIecca;

— BBIOPATh pAlMOHAIBHYIO CXEMY IIPOU3BOJICTBA 33JAHHOTO MPOIYKTA;

— OIICHUTH TEXHOJOTUYECKYIO 3(DPEKTUBHOCTH MPOU3BOJICTBA,

— BbIOpaTh 3¢ (HEeKTUBHBIN TUI PEAKTOPA;

— IIPOBECTH pacyeT TEXHOJOTUYECKUX TTapaMeTPOB JIJIsl 3aIaHHOTO MPOIIECCa;

— OTIPENIEIUTH TTapaMeTPbl HAWTYUIIIeH OpraHu3alyy MpoIecca B XUMHUIECKOM PEaKTOpe.

Braoemy:

— MeToJaMH aHalu3a 3pEKTUBHOCTH pabOThl XMMHUUECKUX MPOU3BO/ICTB;

— METOJIaMH pacueTa U aHaJIN3a IMPOILIECCOB B XUMUUYECKHUX PEAKTOPAX, OTIPEICICHUS
TEXHOJIOTMYECKUX ITOKa3aTeleH;

— METOIaMH BBIOOPA XUMHUUECKHX PEaKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. Xumudeckasi TEXHOJIOTHSI M XUMHYECKOE MIPOU3BOICTBO.

1.1. OcHoBHBIE ONpeae/IeHUs U MOJI0KEHHSI.

Xumudeckass TexHOJOrusA. OOBEKT XUMHYECKOW TEXHOJOTHH. MEXOoTpaciaeBoil XapakTep
XUMHYECKOM TEXHOJIOTMU. Pa3BUTHE XUMHYECKUX IPOU3BOJCTB M XUMHYECKOW TEXHOJOTMU. Mecto
XUMHUYECKON TEXHOJIOTMH B IIPOMBIIICHHON c(epe U METOJ0B XUMUUYECKOU TEXHOJIOTHH B HEXUMHUYECKUX
OTPACIISAX MPOMBIIUICHHOCTH. CHCTEMHBIM aHAJIU3 CIIOKHBIX CXEM M B3aUMOJICUCTBUMN AJIIEMEHTOB CXEMBI —
MOHATHE U cojaepkaHue Merona. dum3myeckoe W MaTeMaTUYECKOE MOJCIHUPOBAHUE, OMPEIACICHUE U
OCHOBHBIC TIOHSTHS, UX MECTO B HHXXCHEPHO-XMMHYECKUX HCCICIOBAHHUAX M pa3paboTkax. Mecto u
3HAYCHHE HATYPHOTO U BBIYUCIUTEILHOTO dKcIiepuMenTa. CoaepKaHue 1 3a/1aui y4eOHOTO Kypca.

1.2. XuMu4eckoe npou3BoaACTBO.

[lonaTne 0 XUMHYECKOM MPOU3BOJCTBE. MHOTOQYHKIIMOHATLHOCTh XUMHYECKOTO TPOU3BOJICTBA.
OO0mrast CTpyKTypa XHUMHUYECKOTO Mpou3BOACTBA. OCHOBHBIE MOACHUCTEMBI XUMHUYECKOTO IPOU3BOICTBA.
OcCHOBHBIE TEXHOJOTUYECKHE KOMIIOHCHTHI XHMHUYECKOTO TTPOU3BOICTBA.

KadecTBeHHBIE M KOJWYECTBEHHBIC IMOKA3aTEId XHMHUYECKOTO IPOM3BOJICTBA: TEXHOJIOTHYECKHE,
SKOHOMHUYECKHE, IKCIUTyaTallHOHHBIE, COI[MAIbHBIC.

1.3. CoipbeBble pecypchl, BOJa U JHEPrusi B XUMHUYeCKOM NPOU3BOACTBE.

Knaccudukanust ChIppeBBIX PECYpPCOB 10 pPa3IMYHBIM MpU3HAKaM — (Da30BOMY COCTOSHUIO,
MIPOUCXOKACHUIO, UCTOYHUKAM. MMHEpaIbHOE ChIpbe (PyIbl W TOJE3HBIE HCKOIMAEeMbIE), OPTraHMYEeCKOe
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MIPUPOJHOE ChIpbE (FOPIOYUE HCKOIAEMBbIE), PACTUTEIBLHOE M KUBOTHOE ChIPbE, BTOPHUUHOE ChIPhE — UX
WCIIONb30BaHUE M TyTH TiepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHONM 0OpabOTKH ChIpbs (oOoramieHue,
OYHMCTKa, NMOATOTOBKA K TPAHCIOPTUPOBKE U mnepepadotke). [loHATHe, CylHOCTh M MpUMEpHl YrilyOJaeHus
UCII0JIb30BAHUS ChIPbsi, KOMOMHUPOBAHUSI IPOU3BOJICTB U KOMIUIEKCHON NIepepabOTKU ChIPBSI.

3HaueHue U UCIOJIb30BaHUE BOJbl B XUMUYECKUX MPOU3BOJCTBaX. Mcrounuku Boabl. TpeOoBaHus K
TEXHOJIOTHYECKOU 1 ObITOBOM Bojie. [IpoMblieHHast TOArOTOBKA BOJbI M METO/IbI €€ OYHCTKHU OT IIpUMeceH.
OcHOBHBIE METOJBI KOHTPOJISI KAadyecTBa BOJbl. OKOHOMHUS BOJONOTPEOJ]ICHHS B IPOU3BOJICTBE.
Bo10060poTHBIE CUCTEMBI.

Bunel M MCTOYHMKM SHEPrud B XHMHUYECKON HPOMBIIIJIEHHOCTH. Macmradpl noTpediaeHus u
CHocOoObl YMEHBIIECHUs SHepreTuueckux 3arpaT. CyllHOCTb W NPUMEPHl pEreHepanuud U peKynepalnuu
SHEpPruu. DHEProTeXHOJOTHYECKHe CUCTEMbl. BTOpUUYHBIE SHEPreTHYEeCKHE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB H PEaKTOPOB.

2.1. OcHOBHBIE ONpeesIeHUs U MOJT0KeHH.

OU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHYECKHUX TMpEBpallleHUd — CTEeXHOMETPUYECKHE,
TepMOJIMHAMHUYECKHe, KuHeTuyeckue. [loka3aTenn XMMHUYECKOro MpeBpalieHUs] — CTENEeHb MPEeBpalleHus,
BBIXOJ] IIPOAYKTa, HHTETrpasbHas U AuddepeHnaibaas ceIeKTUBHOCTH, CKOPOCTH PEaKLUU U MIPEBPaLICHUS
peareHToB.

2.2. XuMH4yecKHe mpoueccol.

Onpenenenve. Knaccuduxanuss XuMu4eckix MpoLECCOB MO Pa3IMUHBIM MPU3HAKAM — XUMHUYECKUM
(BUO XMMMYECKOM peakluu, TePMOJMHAMHUYECKHE XapaKTEPUCTHUKH, CXe€Ma IpeBpalleHuil) u (a3oBbIM
(ducio u arperatHoe coctosiHue as).

I'omorenHsIit xumMuueckuit npouecc. OnpeneneHyue U npuMepsl. BiinsHre XUMU4YeCKUX MPU3HAKOB U
YCJIOBUH TIPOTEKAHMS Tpoliecca Ha ero nmokazareiau. CriocoObl HTEHCHDHUKAITUH.

[TonsiTHe onTUManbHBIX TemnepaTyp. OnTuManbHble TEMIEPATYPHI A1l 00OpaTUMBIX U HEOOPATUMBIX
9K30- U SHIOTEPMHUUYECKUX PEAKIIUM.

['ereporeHHsplil (HeKaTaIUTUUECKU) XuMudeckuil mpouecc. Onpenenenue u npumepsl. CTpykTypa
mporiecca U ero coctapisitoniue (craauu). Habmomaemass cCKOpoCTh XMMUYECKOTO mpeBpamienus. O0macTu
(pexuMbl) IPOTEKaHUS Ipolecca, TMMUTUPYIOLIAs CTaUs.

I'ereporennslii xumudeckuii npouecc "raz (KUAKOCTh) - TBepaoe". OOOCHOBaHHUE, MOCTPOCHUE U
aHaJIU3 MaTeMaTU4YecKol Mojenu Juid peakuui ropeHus (Mozaens '"cxxumaromasicss cdepa") u
TonoxumMudecko (Mozaens "c HeBzaumozeucTByrouuMm sjapoMm"). Halmromaemas ckopocTh NpeBpallleHus,
BpeMsi IPEBpAICHHs] U TyTH UHTCHCU(PHUKALUMU JJIs1 pa3InYHbIX 00J1acTel mpoTekaHus Mpoliiecca.

['ereporennslii Xumuyeckuil mpouecc "ra3 (JKUIKOCTh) - KUAKOCTh". OOOCHOBaHUE, TIOCTPOEHUE U
aHaJIn3 MaTeMatuyeckoil moaenu. Habmogaemas CKOpocTh IpeBpalieH s U 00J1IacT IPOTEKaHUs MpoLecca.
[1ytu nHTEeHCUUKALKU [T pa3IMUHbIX PEKUMOB MpoIiecca.

Karanutuueckuii npomnecc. Omnpenenenue, kiaccudukanus, npumepsl. I'eTeporeHHblil Kataiu3 Ha
TBepAOM Karanuzarope. O60CHOBaHUE, TOCTPOECHUE U aHAJIU3 MAaTEMATUYECKON MOJIENN Ha KaTaIMTUYECKOU
MIOBEPXHOCTU M B MOPUCTOM 3€pHE KaTtanu3aropa. HaOmromaemas cKoOpocTh MpeBpalleHus U 00jacTu
npotekanusi mnpouecca. CreneHb MCNONb30BaHUS BHYTpEeHHEH moBepxHOcTU. [lyTm uHTEeHCHpHKaN
KaTaJIUTHYECKUX MPOIIECCOB.

2.3. XuMHYeCKHEe PeaKkTopbl.

Omnpenenenre U Ha3HAYEHUE XMMHUYECKOTO peakropa. PeakTopsl B XMMHUYECKMX U HEXMMHMUYECKHX
OTpacisiX MpOMbIIUIEHHOCTH. (OO030p TUNOB XHWMHUYECKHUX PEAKTOPOB, HX CTPYKTYpPHBIE 3JIEMEHTHI
(peakuyoHHas 30HA, YCTPOMCTBAa BBOJA W BBIBOJAA, CMEIICHMs, Pa3A€iICHUS U paclpeiesieHUs] MOTOKOB,
TEIJI000MEHHBIE 3JIEMEHTBI), OCHOBHbBIE IIPOLIECCHI U SIBJICHUS B HUX.

CucremaTu3zalus NpoleccCOB B XMMUYECKOM PEAKTOpE MO MaciiTady UX MPOTEKaHMs: XMMHYECKas
peakuusi, XMMHUYECKUH NPOLECC B IIEMEHTApHOM OOBEME, IMPOLECChl B PEaKIMOHHOM DJEMEHTE U B
peakTope B LIEJIOM, UX B3aMMOCBS3b M HepapXudeckas CTPyKTypa MaTeMaTH4eCKOW MOJenu Ipolecca B
peakTope. [TpumMeps! mpoiieccoB B pa3Iu4HbIX BUIaX XUMHUYECKUX PEAKTOPOB.

Knaccugukanus npoieccoB B peakTopax Mo pa3jIMYHbIM MPU3HAKAM - BUJI XUMUYECKOTO Ipoliecca,
OpraHu3anusi MOTOKOB PpEareHToB (cXema JBM)KEHUS DPETEHTOB 4Yepe3 peakTop, CTPYKTypa IOTOKOB B
pEaKMOHHON 30HE), OpraHu3alus TEIUIOBBIX IOTOKOB (TEIUIOBOM peXHuM, CXeMa TelIooOMeHa),
CTallMOHAPHOCTH TpoIiecca.
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O6ocHOBaHUE U IOCTPOCHUE MATEMATUYECKOW MOJENH MPOLiecca B peakTopax pa3jiudyHOTO TUIA KaK
CHUCTEMBbl YpaBHEHHM MaTEPUALHOTO W TEIUIOBOr0 OajaHCOB HA OCHOBE JAHHBIX O CTPYKType MOTOKa,
XUMUYECKUX TMPEBpAIEHUAX, SBJICHUSAX TMEepeHOca TeIja W BEmecTBa W WX B3aUMOJCHCTBUU.
Cucremaruzanus u Ki1acCUpUKAIMSI MAaTEMAaTUYECKUX MOJICIICH MPOIIECCOB B PEAKTOPAX.

N3oTepmuueckre mpoecchl B XMMHUYECKOM peakTope. BimsHue CTpyKTyphl MOTOKa (MIaeanbHOE
CMEIIEHNE U BBITECHEHHE), CTAllMOHAPHOCTH IMpoliecca (MPOTOYHBIM M TMEPUOJAMYECKHil), MapaMeTpoB M
YCJIIOBUH TPOTEKaHHs Tpollecca (TeMmmeparypa, KOHIICHTpalMs, IaBlieHHe, 00beM pPEaKIIMOHHOW 30HBI,
BpeMsl), BUJa XMMHUUECKON peakuuu (IIpocTasi U ClIoXKHasl, oOpaTuMas U HeoOpaTumMasi) U ee mapameTrpoB Ha
npoduI KOHIEHTPAIMI M MOKa3aTeau MIpolecca B peakTope (CTEIeHb MPEBpaIeHUs, BBIXO MPOIYKTa,
CEJICKTUBHOCTHh Tiporiecca). OCHOBBI pacuera mporecca B peakrtope. ComocrtaBieHue 3¢GGEeKTHBHOCTH
MIPOIIECCOB B PEAKTOPAX, OMMMCHIBAEMBIX MOACIISIMH HI€aTbHOTO CMEIIEHUS U BHITECHEHUSI.

HewusoTtepmuueckue mpormecchl B XHUMHYECKHX peakTopax. OpraHm3anus TEIUIOBBIX TOTOKOB H
peXKMMOB B XHMHUECKHX peakTopax. PacmpeneireHue TemrepaTypbl, KOHIEHTpPAllMd W CTENEHU
MpPEBpAIICHUsI B PEAKTOPE B PEKUMAX HICATHHOTO CMEUICHWS W BBITCCHCHHS, aquabaTMuecKoM MU C
terwioooOMeHoM.  CBs3b  TeMmmepaTypbl W CTENEHUM TPEBpallleHHs B aauabdaTHUyecKoM Ipoliecce.
CormocTaBiieHHe € H30TEPMUYECKUM PEKUMOM. YHMCIO M YCTOWYMBOCTH CTallMOHAPHBIX PEKUMOB B
peaKTopax UJIealbHOIO CMEIICHHUS.

2.4. IlpoMbINLIEeHHBbIE XHMHYECKHE PEaKTOPBHI.

Ha KOHKpeTHBIX TpUMepax MPEIMETHO PACCMATPUBAIOTCS IPOMBINUICHHBIE PEAKTOPhI IS
MIPOBEJICHUSI TOMOTCHHBIX, TETEPOTeHHBIX MW KATAIUTHYECKUX TIPOIECCOB — THIBI PEaKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEePUCTUKU U OCOOCHHOCTH PEKHUMa, 00JIaCTH UCTIOTIB30BAHHS.

Pazgea 3. Xummnuyeckoe nNpou3BOACTBO, KAK XMMHUKO-TEXHOJIOIMYeCKasi cCMcTeMA.

3.1. CTpyKkTypa M onucaHne XHMHUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XUMHYECKOe MPOU3BOJCTBO Kak XUMHUKO-TexHojorndeckass cucrema (XTC). Ilonarue cuctemsl u
XTC. CocraB XTC: aneMenTsl, cBsizH, nojcucteMbl. JneMmeHTsl X TC, kmaccudukaius mo BUIy MPOIECCOB
u HaszHayeHuto. Texnonorumdyeckue cBs3u neMeHToB XTC (motokwm). IlocnmenoBaTtenpHas, mapaieiabHas,
pa3BeTBIIEHHAsA, TMOCJIEN0BAaTEILHO-00BOAHAs (Oaiinac), oOpaTHas (PEUMKI) TEXHOJOTHYeCKHe CBsi3H. Mx
CXEMBbI U Ha3HAYCHUE.

Onucanne XTC. Bunet moneneit XTC - onucarenbubie U Tpaduaeckue. OnucaTebHbIE MOJCTH -

XUMHUYECKass CXeMa H MaTeMaThyeckas wmojaenb. [paduyeckue Moaenu -  (PyHKIHMOHAJIbHAS,
TEXHOJIOTHYECKasi, CTPYKTYpHasl U Jpyrue (cnernuaibHbie) cxembl. HazHaueHue, mpuMeHeHne U B3aUMOCBSA3b
MOJEIIEN.

3.2. Anamu3 XTC.

[Tonsarue, 3amaun u pe3ynbraThl aHanmm3a X1TC - coctosune XTC, MarepuanbHBI W TEMJIOBOU
OanaHChl, MOKA3aTeIM XMMUYECKOTO ITPOU3BO/ICTBA.

CroiictBa XTC Kak cUCTEMbI: B3aUMOCBSA3aHHOCTh PEKHMOB 3JIEMEHTOB, Pa3Iuiue ONTUMAIbHOCTU
3JIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTOWYUBOCTD U CYLIECTBOBAHHE CTALIMOHAPHBIX PEXKUMOB U JP.

MarepuanbHblii UM TemoBoW OanmaHchl. MeToauka cocTaBi€HUS M pacuera MaTepuaibHbIX U
terioBbix OanancoB XTC u ee noacucrem. Oco6eHHOCTH pacueTa O0anaHCOB B cxeMax ¢ penukiom. ®opmbl
npejcTaBieHus 0anaHcoB (TabIUIbl, AUArPAMMBI U JIp. ).

Marepuanbublii  OanaHc A MaccOOOMEHHBIX U PpEakLUHMOHHBIX 3iieMeHTOB. Mcrnonbp3oBaHue
CTEXMOMETPUYECKUX, TEPMOJUHAMUYECKMX U MeX(a3HbIX OalaHCOBBIX CcoOOTHOweHu. CreneHb
HCII0JIb30BAHHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTHYecKUi (M0 MOJHON 3Hepruu) u skcepreruueckuid Oamancel u KITZA. Wx
COIIOCTaBJICHUE U HcHoJIb30BaHKe B aHammuse XTC.

3.3. Cunre3 XTC.

[Tonste u 3agaun cunte3a XTC. OcHoBHble 3Tanbl pazpaborku XTC. Posip MaTemaTHUeCcKUX U
ABPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuu npu cuHTeze XTC: MmonHoe MCHOJIb30BaHUE CBHIPHEBBIX M IHEPreTUUYECKUX
pecypcoB, MUHUMU3ALUS OTXOJ0B, ONITUMAIBHOE MCII0JIb30BAHKE amnnapaTypbl. VX copep:kaHue U cocoObl
peannzauuu. KoMOMHUpPOBaHHBIE MPOU3BOJICTBA, COBMEUICHHBIE IPOLECCHl, BTOPUYHBIE IHEPreTUUYECKUE
pecCypchl, SHEProTeXHOJOTHYECKUE CHUCTeMbl, nepectpauBaemble XTC, 3aMKHyTble, MaJOOTXOJHbIE
MIPOM3BOJICTBA - UX MOHATHUS, 0COOEHHOCTH U IPUMEHEHUE.
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OnHOpoaHBIE TEXHOJOTHYECKHE CXEMBI: CHCTeMa PEKYyINepaTHUBHOTO TEIJI0OOMEHa, CHCTeMa
pasneneHuss MHOTOKOMIIOHEHTHOW CMECH, CHCTeMa peakTopoB. OCHOBBI MOCTPOCHHUS HMX ONTHMAIbHON
CTPYKTYPBI

Pasnen 4. IIpombllLieHHbIE XUMHYECKHE TPOU3BOICTBA.

XUMHUYECKHE TIPOM3BOJICTBA PACCMATPUBAIOTCS TMPEAMETHO KaK peanu3aius H3yYeHHBIX
TEOPETUYECKUX OCHOB XHMHUKO-TexHoJoruueckux mporeccoB u XTC, KoHuenmmii MOCTpOEHUs
BoIcOKOA(PexTuBHONM XTC. OCHOBHOW akIEHT aenaeTcs Ha (U3UKO-XUMHUUYECKHE OCHOBBI KOHIICTIIIMH
MMOCTPOCHUSI TEXHOJIOTMYECKON CXEMBbI MPOU3BOJICTBA U €ro mojacucteM. [Ipou3BOACTBO CEpHON KUCIOTHI.
[TpousBoacTBo ammuaka. [Ipon3BoaAcTBO a30THOM KUCIOTHL. [Ipon3BoCcTBO CTHpOIIA.

Pa3nen 5. CoBpeMeHHbI€e TEHIEHUMH B PAa3BUTHM XUMMHYECKOIl TEXHOJIOTHH.

Tekymiee coOCTOSIHME XWMHYECKOW TMPOMBINIUICHHOCTH B MHPE M TEHACHIIMH €€ DPa3BUTHSL.
[lepcniekTMBHBIE WMCTOYHUKH CBHIpbS © dHepruu. Kiactepuzanuss XUMHUYECKOW IPOMBIILICHHOCTH.
CoBMmenieHHbIE TPOIECChl. [ MOKME W TepecTpanBaeMble TEXHOJOTHYECKHE cXeMbl. HoBble XHMUKO-
TEXHOJIOTHYECKHE TTPOIIECCHI U CITOCOOBI MOTyYeHUs MpoAyKToB. HanoTexHoI0THS.

4. O0béM yueOHOI TMCUMILTUHBI:

O0beM TUCUMIIIIMHBI
Bun yueOHo# padboThl
Axkan.
3E qall AcTtp.u4.
O01as TpyA0eMKOCTh JUCHMILJIMHbBI 6,0 216 162
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie pabots! (JIP) 0,44 16 12
CamocrosiTesibHasi paboTa 2,78 100 75
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 2,78 100 75
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIHs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpost IK3aMeH
AHHOTANUA padoyeil NPOrpaMmbl AUCHUIIMHbBI
«CucreMbl ynpasJieHUs XMMHKO-TEXHOJIOTMYEeCKHUMH MPOLecCaMu»
1. Henp AucoMmJMHBL — JaTh 0a30Bble 3HAHUSA 1O TEOPUM CHUCTEM YIIPABICHUS XUMHKO-

texHojoruyeckumu mnponeccamu (CY XTII), npuBuTh HaBblkM U ymMeHMsI aHanuza cBoiictB XTII, kak
00BEKTOB YIPABJICHUS U IPAKTUUECKOTO MPUMEHEHUS TEXHUUECKUX CPEICTB YIIPABIICHUS.

2. B pe3yabTaTe u3yyeHUs] JUCHUILINHBI 00y4aIOLIUIICHA JOJI/KEH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

OIlIK-2.

3uamo:

— OCHOBHBIE ITIOHATHS TEOPUU YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BU/IbI cHcTeM aBToMaTtuyeckoro yrnpasiieHus (CAY) 1 3aK0HbBI PErylIMpOBaHUs;

— TunoBble CAY B XUMHUYECKOH MPOMBIILIEHHOCTH;

— METO/JBI ¥ CPEICTBA U3MEPEHUS OCHOBHBIX TEXHOJOTHYECKHUX [TapaMeTPOB;

— ycroitunBocth CAY;

— OCHOBHbIE TMOHATHS 0 HenuHeHHbIX CAY, penelHbIX cucTeMaX, JIOTMYECKHUX aJroOpUTMax
YIPaBJICHUS, aJAITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABICHUSA.

Ymemu:
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— OIpEAENATh OCHOBHBIE CTATUUYECKHE U JUHAMHUYECKUE XapaKTEPUCTUKU OObEKTOB yIIPaBJICHMUS;

— BbIOMpATh PalMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;

— olLleHuBaTh ycroitunBocth CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Ast AuarHoctuku XTI

Braoemy:

— METOJAMH TEOPHUM aBTOMAaTHYECKOIO pETyJHpOBaHWs, OpPraHU3allMd MW pacdyéra CHCTEM
ONTUMAJILHOTO YIPaBIEHUS IPOLECCAMU XUMUYECKONW TEXHOJIOTHH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pa3nes 1. OcHOBHbBIE OHATHS YIIPABJIeHUS XUMHUKO-TEXHOJIOTHYECKMMH MPOLEeCCAMH.

3HaueHWe aBTOMATMYECKOIO VIpaBJi€HHsS JJIs pa3BUTUA XUMHUYECKOM IPOMBIIIJIEHHOCTH.
OcoOeHHOCTH YIpPAaBJIEHUS XUMUYECKUM TMPEANPHUATHEM U XUMHUKO-TEXHOJOTHYECKHM IPOLECCOM.
TexHUKO-IKOHOMUYECKUN IPPEKT BHEAPEHUS aBTOMATU3MPOBAHHBIX CHUCTEM YyIpaBieHus. Ponb cuctem
yrpaBiieHUs: B o0ecrieueHrnn 0e30MacHOCTH XMMHMYECKOTO MPOU3BOJACTBA U OXPaHbl OKPYXKAIOIIEH Cpelibl.
OcHoBHbIE TepMUHBI U omnpeaeneHus. Mepapxus ynpasieHus. OCHOBHbIE NPUHLUIBL YIIPaBICHUS.
Knaccudukanus cucrem ympaBinenus @OynkuuoHanbHas crpyktypa CAY. Tlokaszarenu kadecTBa
YIpaBJICHUS.

Pa3pnen 2. OCHOBBI TEOPUM ABTOMATHYECKOI'0 YIIPABJICHUS.

Marematuueckne wmoaenu CAY. Jlunamuueckue xapakrepuctuku CAY. HWcnons3oBanue
onepalMoHHOT0 ucunciaeHus uist ananuza CAY. Tunosble TuHaMu4ecKue 3BeHbs. BpeMeHHbIE 1 4aCTOTHBIE
XapaKTePUCTUKU. DKBUBAJIECHTHBIE NMPEOOpa30BaHUsl CTPYKTYPHBIX CXeM. YcToiunBocTh JuHENHbIX CAY ¢
oOpatHoll cBs3bt0. Kitaccudukanust 1 oCHOBHBbIE CBOWCTBA OOBEKTOB YIpaBiIeHUsS. MeTo/bl OnpeeeHUs
CBOMCTB O0O0BEKTOB ympaBieHus. OCHOBHbIE 3aKOHBl peryaupoBaHus. Peryiastopel Ha OCHOBE
HCKYCCTBEHHBIX HeWpoHHBIX cered. LludpoBrie u pobacTHble cucTeMbl ynpaBieHusa. BpiOop 3akoHa
PErylIUpOBaHUs U ONPEIEICHNE ONTUMAJIbHBIX TapaMeTPOB HACTPONKH MPOMBIILIJICHHBIX PETYISTOPOB.

Paszpnen 3. U3MepeHne TEXHOJIOIMYECKUX TAPAMETPOB XUMHMKO-TEXHOJIOIMYECKOI0 mpoiecca.

l'ocynapcTBeHHast cucTeMa IPOMBILIIEHHBIX MNPUOOPOB U CpencTB aBToMaTu3auuu. OCHOBHbBIE
TEPMHUHBI M OmpeneneHus Merpoioruu. Metoasl usmepenuil. CpencrtBa HM3MEpPUTENbHON TEXHHKH, HX
CTaTU4YecKue U AuHamuueckue coictBa. [lorpemnoctu n3mepenuit. CriocoObl nepenayn HHGoOpMauu Ha
paccrositnue. Opranuzanus AUCTaHIHMOHHOW AuarHocTUkU XTII. M3mepeHne OCHOBHBIX TEXHOJOTHYECKUX
[apaMeTpoB: JIaBJICHUS, TEMIIEPATYPhl, PACX0Ja U KOJIMYECTBA, YPOBHS KUAKOCTU U CBHITyYHX MaTepHalOB,
cocTaBa U (PU3UKO-XMMHYECKUX CBOMCTB BEILLIECTB.

Paznen 4. OcHOBBI MNPOEKTHPOBAHMSA ABTOMATHYECKHMX CHCTEM YINPaBJIEHUSI XUMHUKO-
TEXHOJIOTHYECKUMHM MPOLECCAMM.

OcoOennoctu ympaBineHus: XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOTMUECKUX I1apaMeTpOB:
pacxona, naBieHUs, TeMmrepaTypbl, ypoBHs, pH. Texuunueckue cpeacrtsa CAY. OcHOBHBIE pa3HOBUIHOCTU
YOPaBISAOMUX YCTPOHUCTB. TuMbI, XapakTEepUCTUKH U PACYET MCIOIHUTEIbHBIX MEXaHU3MOB U
perynupyroomux opraoB. OQopmiieHHe NPOEKTHOrO 3a/JaHus Ha AaBTOMATU3ALUI0 TEXHOJIOIMYECKOTO
npouecca. Beibop Touek usmepeHus, KOHTPOJIs, YIPaBIIEMbIX apaMeTPOB U YIPABISAIOLIUX BO3/IEHCTBU.
CrannmapThl U yCIOBHBIE 0003HAUEHUS ISl TexHOJorudeckux cxeM. OcHoBubie cBenenus 00 ACY TII B
xuMmuueckoi npombinuieHHOCTH. [Ipumepsr ACY TII B xuMuueckoil mpoMbiieHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsie TeHaeHIMU B pazsutun CY XTII.

4. O0béM yueOHOI TMCUMILTUHBI:

O0beM TUCUMIIIMHBI
Bua yueOHo# padoThbl
3E Alflan' AcTp.4.
OO0uiasi TPy10€eMKOCTb AUCIUIIJIMHBI 5,0 180 135
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 1,33 48 36
Jlexinm 0,433 16 12
[Tpaxtuueckue 3ansarus (113) 0,433 16 12
Jlaboparopusie padboTs! (JIP) 0,433 16 12
CamocrosiTeJibHAas paboTa 2,67 96 72
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CamocTosITeIbHOE U3Y4YE€HUE Pa3eIOB TUCIIUIIIMHEI 267 | 96 | M2

Bujx koHTpOJIS:

JK3aMeH 1 36 27

KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3

IToaroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTPOJIst IK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«IIpaBoBeaeHne»

1. leab AUCHUILUIMHBI — OBJIa/ICHUE OCHOBaMH IPAaBOBBIX 3HaHUI; (POPMUPOBAHHE OCHOB MPABOBOMU
KYJIbTYpPbI U IPABOMEPHOIO ITOBEICHHUSI IPa’kIaHUHA CTPAHBI.

2. B pe3yabTaTe u3y4eHUus1 JUCHUILINHBI 00y4aIOLIUIICA J0JI/KEH:

O6naaath ciaenyrOMUMI KOMIETEHIUSIMU U UHAUKATOPaMH UX TOCTHKEHUS:

OK-4,

3nams:

- OCHOBBI POCCHUWCKON MPAaBOBOM CHUCTEMBI M POCCHUUCKOTO 3aKOHOJATEIbCTBA, OCHOBBI
opraHu3anuy U GyHKIIMOHUPOBAHUS CYJEOHBIX U UHBIX IPAaBOIPUMEHUTEIbHBIX U IPABOOXPAHUTEIBHBIX
OpraHoB;

—  IIpaBOBBIE U HPABCTBEHHO-3TUYECKUE HOPMBI B chepe npodecCHOHaTbHON AesITENbHOCTH;

—  1paBOBblE HOPMBI, PETyIUPYIOLIME OTHOLIEHHE YeJIOBEKa K YEJIOBEKYy, OOIIECTBY,
OKpYKalollen cpee;

- mpaBa U 00s13aHHOCTH TPaXKJAHUHA;

—  OCHOBBI TPYJIOBOTO 3aKOHO/JIaTEIbCTBA;

—  OCHOBBI XO35MCTBEHHOIO MPABa;

- OCHOBHBIE HAIIPABJICHHS AHTUKOPPYINIIMOHHON eATEIbHOCTH B PO

Ymemo:

- WCIIOJIB30BAaTh JTUYECKUE W IIPABOBBIE HOPMBI, PEryIUPYIOIIHE OTHOIICHHE YEJIOBEKa K
4eJI0BEKY, 00I1IECTBY, OKpYXKAIOLIEH cpesie, NCI0JIb30BaTh IIpaBa U CBOOOIbI YeNIOBEKA U TpakJIaHWHA IpU
pa3paboTKe COIUATBHBIX MPOEKTOB;

—  UCIIOJNB30BAaTh M COCTAaBISATh HOPMATHBHBIE M IIPAaBOBBIE JTOKYMEHTBI, OTHOCAIIHECS K
npo(ecCHOHAIIbHON  JI€ATEIbHOCTH, MPEANPUHUMATh HEOOXOJUMbIE Mepbl K  BOCCTAaHOBJICHHUIO
HapyILIECHHBIX MPaB;

—  peanu30BBIBATH IIpaBa U CBOOO/IbI YEJIOBEKA U TPaKIaHUHA B pa3JInYHbIX chepax

KU3HEACITEIBHOCTH.

Braoemy:

- HaBbIKaMU IPUMEHEHUS 3aKOHO/1aTeNbCTBA MPU PELICHUH MTPAKTUYECKUX 3a/au.

3. Kpartkoe cogep:xaHue IUCHHUILTHHBI

Pa3zoen 1. Ocnosbr meopuu cocyoapcmea u npasa

1.1 OcHOBHI TEOpUM TOCYIAPCTBA

1.2 OcHOBHI T€OpUU TpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIHOHHOTO MpaBa

2.2 OCHOBBI aIMMHUCTPATUBHOIO MIpaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppynuus Kak coluaibHOE U MPABOBOE SBJIEHNE B COBPEMEHHOM O0IIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO MpaBa

2.6 HopmaTuBHOE TpaBOBOE peryiaupoBaHue 3anmThl nH(popmanuu. [IpaBoBbIE OCHOBBHI 3aIUTHI
roCyJIapCTBEHHOW TallHbI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. 'paxganckoe MpaBo: OCHOBHBIE TIOJIOKEHUSI 00IIIEH YaCTH.

3.2. ABTOpCKO€ U MaTEeHTHOE IIPABO U MPaBOBasl 3alUTA PE3YJIbTaTOB HHTEIUIEKTYaIbHOM.

3.3. OcHOBBI X035UCTBEHHOTO (IIPEANPUHUMATEIHCKOT0) MpaBa.
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3.4. OcHOBBI CEMEMHOTO MpaBa

3.5. OcHOBBI TPYIOBOTO MpaBa

Pazoen 4. Ocobennocmu npaeosozco pe2yiuposanus NpoGecCcUOHAIbHOU OesIMeIbHOCMU 8
OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCTU

4.1 OcHOBBI HaIMOHAJILHOW OE30MaCHOCTH, TOCYIapPCTBEHHOU IOJIUTUKUA W 3aKOHOJATEIHCTBO B
obnactu obecrieyeHus siIepHON U paJuallMOHHOM 0€3011acHOCTH.

4.2 OcoOeHHOCTH IPABOBOT'O PETYIMPOBAHUS TPya paOOTHUKOB XUMUYECKON MPOMBIIIIEHHOCTH.

4.3 HopmaTtuBHO-IIpaBoBasi 0a3a pErylMpoBaHUs XMMHUYECKOH W He(PTEXMMHUYECKOH oTpaciu B
Poccun.

OO611ee KOJIMUECTBO pa3aeiioB 4.

4. O0beM yueOHOMH TUCUMILTHHBI

. O0beM TUCHUTIITHHBI
Bua yueOHo# padoThbl
3E Akan. 4. AcTp.u.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 2,0 72 54
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[TpakTuueckue 3anstus (113) 0,45 16 12
CamocrosiTesibHasi pabora 1,1 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
1,1
CaMOCTOSTEIbHOE N3YUEHUE PA3/IETI0B AUCHUIIIIMHbI 39,8 29,85
Bua konTpoasn: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«OCHOBBI IKOHOMMKH H yIIPABJICHUS NPOU3BOICTBOM»

1. Heab AUCHMIUIMHBI — TIOJYYEHHE CHUCTEMBI 3HAHWH 00 SKOHOMHMUYECKHX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUSI  MPOMBINIJIEHHOTO  IPOU3BOJACTBA B CHUCTEME  HAIMOHAIBHOW  SKOHOMUKH,
dhopMupoBaHNE SKOHOMHUYECKOTO MBIIUICHHS W WCIOJIb30BAaHUE TOJYYEHHBIX 3HAHUN B TMPAKTHYECKOM
JIESITCIILHOCTH.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaIOIMIACH OJI2KEeH:

Obnadams CleNyONMMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX JTIOCTHIKCHUS:

OK-3.

Buame:

- OCHOBBI PKOHOMHUYECKOH KYJbTYpPBI, B TOM YHCJIe ((MHAHCOBOU IPAMOTHOCTH;

- OCHOBBI POCCHMCKON IIpaBOBOM CHCTEMBI M POCCHMCKOTO 3aKOHOJATENIbCTBA, IIPABOBBIE U
HPaBCTBEHHO-3TUYECKUE HOPMBI B cpepe MpodhecCHuOHaTbHOM 1eATeTbHOCTH;

- MPaBOBBIE HOPMBI, PETYIUPYIONINE OTHOIICHWE YEJIOBEKAa K YEJIOBEKY, OOIIECTBY, OKPYXKaIoIIei
cpene;

- OCHOBHBIE KaTE€rOpHH U 3aKOHBI 5KOHOMHKH;

- OCHOBBI PKOHOMHYECKON ACSITETLHOCTU TMPEANPHUATHS, €r0 CTPYKTYPY M OTPaCIIEBYIO CIEIU(DUKY;
KJIacCH(DMKAIMIO PENPUATHAN IO IPABOBOMY CTaTyCY;

- COIEpXXKaHWE 3TaloB Pa3paOOTKH OMNEPATUBHBIX IUIAHOB PA0OTHI MEPBUYHBIX IMPOU3BOJICTBEHHBIX
MOAPA3/ICIICHAN.

Ymemo:

- WCTIOJIb30BaTh 3HAHUS OCHOB SKOHOMHUKH TPU MPHUHATHHA OOOCHOBAHHBIX PEIICHHH B Pa3IMYHBIX
001aCTIX IEATCIBHOCTH;

- UCIIOJIb30BAaTh 3HAHUS OCHOB SKOHOMMKH MPU PEIICHUH IPOU3BOJICTBEHHBIX 3a]1a4;

- OCHOBAaMHM XO3SIMCTBEHHOI'O U 3KOJIOTMYECKOr0 MpaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHUYECKHUI aHAIN3 WHKECHEPHBIX PEIICHUIMA.

Bnaoemw:

- HaBbIKAMHU BBIOOpAa HKOHOMHUYECKM OOOCHOBAHHBIX PEIICHUH B Pa3IMYHBIX 00JIACTAX

63




KHU3ZHEJESATENIbHOCTH;

- MeToJlaMu pa3paboTKU MPOU3BOJACTBEHHBIX MPOrpaMM M IUJIAHOBBIX 3aJaHUM Ji TEPBUYHBIX
IIPOM3BOJICTBEHHBIX MOJpa3/ICICHHUI;

- HaBBbIKAMH BHIOOpA SKOHOMHYECKH 0O0CHOBAHHBIX PEILICHUH C YIETOM UMEIOIIUXCS OTPaHUYEHUH.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

Tewma 1: OxoHoMuYeckue nOTpeOHOCTH, Onara M pecypchbl. ODKOHOMHUYECKHME CHUCTEMBI U HUX
cymHocTh. OOLIeCTBEHHOE TPOM3BOJCTBO M SKOHOMHYECKHE OTHolIeHus. [Ipous3BojacTBEHHBIE
BO3MOXHOCTU OOIIecTBa U AKOHOMHUYECKHI BbIOOp. KpuBas mpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKoH
yOBIBAIOIIECH MPESTIPHON MOJIE3HOCTH. THUIIBI M MOJEIH SKOHOMUYECKUX CUCTEM. DJIEMEHT SKOHOMUYECKON
cucteMbl. TpaaunroHHas 3koHOMuYeckas cucreMa. CoOCTBEHHOCTh: ()OPMBI U ITyTH UX MPE0OPa30BaHUS.

Tewma 2: PoiHOuHBIH MeXaHU3M crnpoca U mnpeanoxkeHus. CoBepuieHHAass W HECOBEPILIEHHAas
KOHKypeHIUH. ToBapHBIM (PHIHOYHBIM) THUIT OOIIECTBEHHOTO MpOou3BOJACTBA. CyIIHOCTh M YCIOBHS
BO3HMKHOBEHHUS pbIHKA. Buabl peIHKOB U UX cTpykrypa. @yHkuuu peiaka. ToBap u ero cBoiicrBa. Crpoc u
IpeioKeHue Ha pbiHKe. [IoHATHE «3aCTUYHOCTBY. DNACTUYHOCTh CHpOCa U MPEUIOKEHUsI, TOUeUHas U
nyroBasi. CoBeplIeHHAass W HECOBEpIIEHHAs KOHKypeHUuu. MoHononus. Makcumusanus npuObUIH
MOHOIOJIUCTOM. OIUTrONOHS.

Tema 3: [loHsiTHE HAMOHAIBHOM 5SKOHOMHKHM, OCHOBHBIE MAKPOSKOHOMHYECKHE ITOKA3aTENH.
[ToHSATHST COBOKYIHOTO CIIpOCAa M COBOKYIHOTO MPEUIOKEHUS, (AKTOPbI, BIMSIONIME HAa UX HU3MEHEHUS.
[ToTpebnenus u cOepexeHus. DKOHOMHUECKHH KpyrooOopoT. IIpousBoacTBo, 0OMEH W pacmpenencHue.
[ToTpebnenue, coOepekeHre, MTHBECTUITUN TOBAPOB U YCIIYT.

Tewma 4: ®unancoBas cucrema U (uHaHCOBas MOJMTHKA oOmiecTBa. ['ocynapcTBeHHBIH OHOKET U
rocynapcTBeHHbii 1oar. Haoru n HamoroBas cucrema.

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPABJIEHHUSI IPOU3BOICTBOM

Tewma 5: [Ipennpusitie Kkak cyObeKT phIHOYHOIO X034HCTBA. DKOHOMHYECKHE 3aKOHBI U OCOOEHHOCTHU
UX MPOSIBICHUS] HAa Hpeanpustud. Ponp cnenuamucta XMMHUYECKOW MpoMbliieHHOCTH. [Ipeanpusitue B
CUCTeME pbIHOYHOW »SKOHOMUKH. Ilpeampustue — kKak CyOBeKT U OOBEKT NpeANpUHUMATENbCKON
NeSITeIbHOCTH. 3aKoHOJaTelbHas 0a3a NpeaIpUHUMATENbCKONW JesTelbHOCTH. HopmaTHUBHO-IpaBOBbIE
aKThl,  pErJIAMEHTUPYIOIIME  JIEATENbHOCTh  npeanpusatus.  OpraHM3allMOHHO-TIPABOBBIE  (POPMBI
MpEeANPUHUMATENBCKON JEATEeIbHOCTH U KPUTEpUU HUX BblOOpa. PopMbl COOCTBEHHOCTH. BHemHss u
BHYTPEHHSS Cpeia MPeanpUsTUs.

Tewma 6: MatepuanbHo-TexHu4eckass 6a3a mpousBojacTBa. CblpbeBasi U TOIUIMBHO-IHEPreTHYECKAs
0a3a XxuMuyeckux Mpou3BoAcTB. I[Ipom3BojcTBeHHass mnporpamMma M NPOU3BOACTBEHHAs MOIIHOCTb
npennpusaTus. KauecTtBo U KOHKYPEHTOCHOCOOHOCTh MPOJIYKIHMH. DKOHOMHUYECKOe 000CHOBAaHME BbIOOpa
ChIppsi U ToIuMBa. PecypcocOepexeHue. AJIbTEpHATUBHBIE UCTOYHUK ChIpbs M 3Hepruu. OpraHusarus
CKJIQJICKOTO XO3KCTBa.

Tewma 7: MaTepuanbHO-TEXHUYECKUE pecypchl MpeanpusaTis. OCHOBHbIE TPOU3BOJCTBEHHbIE (DOH/IbI
XUMHMUYECKUX MNPEeNNpHUsITHI: NOHATHE, KiIaccupukauus U cTpykrypa. [loHsTue U CTpyKTypa OCHOBHBIX
cpenctB. OneHka OCHOBHBIX CpeacTB. MeTojbl OLleHKH OCHOBHBIX (oHA0B. [lokazarenu ucnonab3oBaHUS
OCHOBHBIX ITPOU3BOJCTBEHHBIX (POHI0B. MI3HOC M amopTH3ausi OCHOBHBIX (GoH10B. O1ieHKa 3PPEKTUBHOCTH
HCII0JIb30BaHUS OCHOBHBIX MPOU3BOJCTBEHHBIX (POHIOB. Bocpon3BoacTBO OCHOBHBIX cpesicTB. OO0OpOTHBIE
CpEICTBa NMPEANPUATUS: MOHATHE, COCTaB U CTpyKTypa. Mcrounuku (popmupoBaHusi 0OOPOTHBIX CPEACTB.
Ob6opaunBaeMOCTh OOOPOTHBIX CpeACTB. MarepuaibHble 3amackl Ha npeanpustud. OnpeneneHue
MOTPEOHOCTH B 0OOPOTHBIX CPEIICTBAX.

Tewma 8: TpynoBbie pecypcbl npeanpusitus. [lepconan npeanpusitus u ero crpykrypa. OCHOBBI
OpraHu3aIuy Tpyna Ha npeanpusitud. DPGEeKTUBHOCTh MCIOIB30BAHMS MEpcoHana U pabovyero BpEMEHH.
[IpousBouTEILHOCTH TPyJa U oruiata Tpyaa. Opranusaius 3apad0THOM ATkl Ha npeanpustuu. CocTtas u
CTPYKTypa IPOMBIIIJIEHHO-IPOM3BOJCTBEHHOIO IepcoHana. [Ipou3BOAMTENBHOCTh Tpyna: IMOHSTHE,
MoKazaTteau MU MeTojpl u3MepeHus. WMHauBuayanbHass U OOLIECTBEHHAs MPOU3BOIUTENIBHOCTH TpYyJa.
Pe3epBbl U QakTOphl MOBBILIEHUS TPOU3BOJUTENBLHOCTH TpyAa. POPMBI, CUCTEMBI U Pa3Mep OIUIAThHl TPyAa
Ha IPEIIPUITHH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHM I AHAJIM3 MH/KCHEPHBIX pPelleHUH

Tema 9: Jloxoasl ¥ pacxopl Ha MPOU3BOJICTBO, U PEATU3ALMIO POAYKIIMH Ipeanpuatus. M3nepxku
MIPOM3BOJICTBA MPOAYKIHH (CEOECTOMMOCTD), MPUOBLIb, PEHTA0CIBHOCTh W IIeHOOOpazoBanue. [loHsTHE
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3aTpaThl Ha MPOU3BOJICTBO M PEATU3AINIO MPOAYKIINH (ceOecToMMOCTh). Bupl u 3HaueHne kinaccupukammm
3arpaT. CTpyKTypa 3aTpaT Ha MPOU3BOJCTBO U peaIM3alMi0 MPOAYKIUH. TEeXHUKO-3KOHOMHUYECKUN aHaINU3
HMHXEHEpHbIX pemieHui. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOACTBO M pPEaIU3aLUI0 MPOIYKIUH B
KOMILJIEKCHBIX IPOU3BOJICTBAaX. OCHOBHBIEC MyTH CHUYKEHUS 3aTpaT Ha MPOM3BOACTBO MPOIYKUMU. Jl0X0abl
npennpusTus. [lonsaTue npubbLIN U 10X0Aa MPEANPUATHS, METOAbI UX pacueTa. PeHTabenbHOCTh, €€ BUAbI U
MeTobl pacuera. [TyTu noBbieHNs NPpUObLIN U PEHTA0EIbHOCTH Ha MPEATPUATHSIX.

Tewma 10: LlenHooOpa3zoBanue U 1eHOBasg nojuTHKa. lleHa Ha OPOAYKIMIO U IPHUHIIMIIBI
eHooOpazoBanus. Bunel nen. CTpykTypa LieHbl, cucTeMa LieH. B3auMocBsizu 1eH u usnepxek. LleHoBas
noyntuka. Pa3paboTka 1eHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KPEIUTHBIE OTHOLIEHUS MPEANPUATUNR UM CUCTEMA HaJOro00JI0KEHUS.
[TonsiTHe, coctaB U CTpyKTypa puHaHCOB npeanpusTus. [IpuHunel Hanorooo6aoxenus. Hanoru u mnarexu,
YCTaHOBJIEHHBIE 3aKOHOIATEILCTBOM: BU/JIbl, CTABKHU, 0OBEKTHI HAJOI000JI0KEHUS U CPOKH YIUIaThl Hajlora B
OrO/IKeT.

4. O0beM yueOHOMH TUCUMILTHHBI

Bun yueOHo# padboThl Obwem pucnumIHHEL
3E AKan. 4. AcTp. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie paboTsi (JIP) - - -
CamocrosiTeJibHas paboTa 2,10 75,6 56,7
KonTakTHas camocrositenbHas paboTa 0,4 0,3
2,10
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHBI 73,6 56,7
Buja nToroBoro KOHTpoJIsi: 3ader c onleHKOM

5.2. lucuuninHbl YacTu, GopMHpPyeMoii y4acTHUKaMHU 00pa30BaTe/IbHbIX OTHOLIEH Ui
(o0s13aTe/IbHbIC BADHATHBHBIC JUCHMIIIHHBI)

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIIMHbBI
«Teopusi BepoSITHOCTEH M MAaTEeMATHYECKAasl CTATHCTUKA B OMOTEXHOJIOTUHN»

1. leab AUCHUILIMHBI - POPMHUPOBAHUE Y CTYACHTOB CUCTEMbI OCHOBHBIX MOHATHH, HCIIOIb3yEMbIX
JUIsL TIOCTPOEHUS BAKHEWIINX MATEMaTUYECKHX MOJEIEH M MAaTeMaTH4YECKUX METOJOB JUIsl OINHCAHMS
Pa3IMYHBIX XMMUKO-TEXHOJOTUYECKUX ITPOLIECCOB.

2. B pe3syabTaTe u3yyeHUs1 JUCHUILIMHBI 00yYaIOLIUICA J0JI/KEH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

OIIK-2, ITIK-10.

3HaTh:

- OCHOBBl ~TEOPHHM BEPOSITHOCTEM W  MaTeMaTH4EeCKOMN
CTaTUCTUKH;

— MaTeMaTU4EeCKUE TEOPUM M METOJbI, JIEKAIME B OCHOBE IOCTPOCHHSI MaTEMaTUYECKHX
MOJIeTIeH;

— OCHOBBI IPUMEHEHHSI MAaTEMAaTUYECKUX MOJIETIEH U METOJI0OB.

YMers:

— BBIOMpATh MAaTEMAaTUYECKUE METO/Ibl, IPUTOIHbIE [l PEIIEHNs KOHKPETHOM 3a/1auH;

— HCIIOJIb30BATh MAaTE€MATHYECKUE IIOHATHS, METOABl M MOJENM JUIsl ONWCAaHHS Pa3INYHBIX
IIPOLIECCOB;

— BBIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, JISKAIME B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

— HCI0JIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOM 00pabOTKU JaHHBIX;
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- MPUMEHITh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUUIUIMHAPHOM YPOBHE.

Bnaners:

— OCHOBaMHU (YHJaMEHTaJIbHBIX MaTEMaTHUYECKUX TEOpPUH W HABBIKAMU MCIIOJIb30BAHUS
MaTeMaTHYECKOro anmnapara;

— METO/IaMU CTaTUCTUYECKOM 00paboTKN HHPOPMAIIUH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pa3nes 1. Teopusi BeposiTHocTeii. CiryuaiiHble BeJJMYUHBI M MX 3aKOHBI pacipeaeaeHus.

[Ipeamet Teopun BepositHocTel. CirydaitHbie coObITus. [IpoTrBOTIONOXHBIE COOBITHS. HezaBucumbie
coObiTus. OTHOcuTenbHass dYacTtoTa. Kiaccuueckoe M TE€OMETPUYECKOE OIpeAeNIEHUE BEPOSITHOCTH.
DnemMeHTapHasi TEOpHs BeposiTHOCTEH. MeToibl BhIYMCIEHUSI BEposiTHOCTEN. [IpocTpaHCTBO 3eMeHTapHbIX
coObITuil. Kitaccuueckoe onpenenenrne BeposiTHOCTU. Asredpa COOBITHII: TEOPEMBI O BEPOSTHOCTU CYMMBbI
COOBITHH, MPOTUBOMOJOXKHBIX COOBITUH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3zyrOIINX
MOJIHYI0 TIpynmy. AKCHOMAaTHYECKOe ompenesieHne BepossTHOCTH. (CTaTHUCTHYECKOE OIpeseeHue
BEPOSITHOCTH. Y CJIOBHAsI BEPOATHOCTh. T€OpeMbl O BEPOSITHOCTH MPOU3BEACHHS 3aBUCUMBIX U HE3aBUCUMBbIX
coObITuil. [lonnas BeposTHOCTh. [loBTOpHBIE UcTbITaHUSA. Popmyna beprymu. JlokanbHast U MHTErpanbHas
teopemsl MyaBpa-Jlamiaca. @opmyna [lIyaccona.

[lonsite ciydailHOM BenUYMHBI. J[MCKpETHBIE U HENPEPbIBHbIE ClIydyallHble€ BEIMYMHBL. 3aKOH
pacmpeneneHus ciaydyalHOW BenuduHbl. DYHKIUS pacmupeneieHus, ee cBoicTBa, rpaduk. I[lmoTHOCTH
pacrnpesiefieHuss HENpepbIBHOM  ciay4aiiHONW BeNWYMHBI (IUIOTHOCTH BeposATHOCTH). Dopmyna s
BEPOSATHOCTH NOMAJAHMS HENPEPHIBHOM CIIy4allHOM BEJIWYMHBI B JIAHHBIM WHTEPBAJ, BBIPAKCHHBIN depes
IUIOTHOCTh ~ BEPOSITHOCTH, T€OMETpPUUYECKUid cMmbica  (Qopmynbl. bBuHOMHManpHOE  pacrpejaeneHue,
pacupenenenue [lyaccona, paBHOMEpHOE pacpeleeHue, HOPMAJIBHOE PaclpeielieHUe, SKCIIOHEHIIMAIIBHOE
pacnpezeieHue.

Pa3nes 2. MaremaTu4yeckasi CTaTHCTHKA.

[Ipenmer Maremarudeckoil crtatucTuku. OCHOBHBIE 3a7auyd MAaTEMaTUYECKOW CTAaTHUCTHKU.
Bei6opounsiii  meton. Crarucrtuyeckoe omnucaHue. BpiOopku. I'mcrorpamMma W MOJMIOH — 4acToOT.
Cratuctuueckas (doMIupuueckas) QyHKUUs pacnpeneseHus. BblOOpouHble XapaKTEpUCTHUKU U UX
pacnpenenenusi. CocrosTenbHble, 3()(EeKTUBHBIE CMEUICHHbIE U HECMEIEHHBbIE OLEHKU I1apaMeTpOB.
CraTucTuueckoe cpegHee, CTaTUCTHYecKas IUCIEepPCUsi U CTAaTUCTUYECKOE CpeIHEee KBaJpaTUYHOE Kak
TOYEYHBbIE OIEHKM HEU3BECTHBIX: MAaTEMaTHYECKOIO OKMJAHUS, JUCIIEPCHH, CPEIHEro KBaJApaTUUYHOTO
OTKJIOHEHUS. JloBepuTenbHbIE UHTEPBAJIbl U UHTEPBaJIbHbIE OLIEHKH. JloBEepUTENbHbIE OIICHKH HEU3BECTHOU
BEpPOSITHOCTH 10 OosbliuM BbIOOpKaMm. JloBepuTenbHas OLEHKA MAaTeMaTH4YEeCKOro OXHUAAaHUS IpU
HEW3BECTHOM nucrepcuu. JloBepuTenbHas OLEHKA CPENHEro KBAaJAPATHYHOIO OTKJIOHEHHs. TouHbIe
BBIOOpOUHBIE pacnpeneneHus: CroroaeHta (t- pacmpenenenue), Oumepa-Cuenexopa (F-pacnpenenenue),
Iupcona (y>-pacnpenenenue). [IpoBepka CTaTHCTMYECKUX TUIOTE3. MaTeMaTHYeCKME METO[bI IPOBEPKH
CTaTUCTUYECKUX FUIIOTE3. DIIEMEHThI TEOPUU KOPPEISALIUH.

4. O0beM yueOHOH TUCHUITHHBI

Beero CemecTtp
Bun yuebnoit paboTsl 4
3E Axan. 4. 3E Axan. 4.

O01mas Tpy10eMKOCTh 1M CHHUILJIMHbI 3,0 108 3 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 48 1,33 48
Jlexkun 0,44 16 0,44 16
[TpaxTueckue 3anstus (113) 0,89 32 0,89 32
CamocrosiTeJibHas paboTa 1,67 60 1,67 60
KonrtakTHas camocTrositenbHas paboTa 0,2 0,2
CaMoCTOSATENbHOE N3YUEHHUE PA3/IEI0B AUCHUIIIMHbI 1,67 59.8 1,67 59.8
Buja konTpoJs - 3auer + +
By MTOroBOro KOHTPOJIs: 3auer
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Beero CemecTtp
Bun yuebnoit paboTsl 4
3E AcTp. 4. 3E AcTp. 4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHBI 3,0 81 3 81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 36 1,33 36
Jlexinm 0,44 12 0,44 12
[TpaxTueckue 3anstus (113) 0,89 24 0,89 24
CamocrosiTeJibHAs padoTa 1,67 45 1,67 45
KonrtakTHas camocrositenbHas paboTa 0,15 0,15
CaMOCTOSTENBHOE U3YUEHHE PA3ICIIOB TUCIUTLINHBI 1,67 44,85 1,67 44,85
Buja kontpoJis - 3auer + +
Bua uTtoroBoro KOHTpoJIs: 3auyer
AHHOTANUA padoyeil NPOrpaMmbl AUCHUIIMHbBI
«JlabopaTopHbie padOThI 10 OPraHUYECKOH XUMUM»
1. Heab AUCUMIUVIMHBI — TPHOOPETCHHE CTYJEHTAMHU OCHOBHBIX 3HAaHWW W HABBIKOB IS

OCYIIIECTBIICHUS] CHHTE3a OPraHUYECKUX BEIIECTB.
2. B pe3yabTaTe H3y4eHUs] TUCHUTLIHHBI 00yYAIOIIHIACH TOIKEH:
Obnadams cneayrONIMMU KOMIIETEHIMSIMU 1 nHauKatopamu ux aoctwkenus: OIIK-2; OIIK-3; ITK-

10.

Buame:

- TEXHHUKY 0€30TIaCHOCTH B JTA0OPATOPUU OPTaHUUISCKON XUMHH;

- MIPUHIIUIIB 0€301TaCHOTO OOpAIEHUS ¢ OPraHUICCKIUMH COCAMHCHHUSIMH,

- METO/IbI ¥ BHJIBI XpOMaTorpaduu JUIsl ONIPEIeICHHS COCTaBa PEaKIIMOHHOW CMECH;

- TEOPETUYECKUE OCHOBBI CIIOCOOOB BBIJICIICHUS, OYUCTKH M WACHTH(DHUKAIMH OPraHUYSCKUX
BEIIECTB;

- OKCIICPUMCHTAJIBHBIC MCETOJbI IIPOBCACHHUA OPraHUYCCKHUX peaKHHﬁ, MMPOTCKAOIINUX 110
Pa3IMYHBIM MCXaHHU3MaM;

- OCHOBHBIE OOIIME METOJMKH B3aMMHOW TpaHCPOpPMAIMKM  KJIACCOB  OPTraHWMYECKHX
COEIMHEHUI.

Ymemo:

— MPUMEHATh TEOPETUYECKHE 3HAHUS W OKCICPUMEHTAIbHBIE METOABl HCCIEIOBAHHS
OpPraHUYeCcKO¥ XMMHH NIPU PEIICHUU TPO(eCcCHOHAIBHBIX 337134,

- chopmynupoBaTh TpoOiIeMy U OOOCHOBaTh BBIOOP NPUOOPOB U OSKCICPUMEHTAIBHBIX
METOJIOB UCCIICI0OBaHMSI, TOCTABUTH LIEJIH U 331a4l U HAMETUTH ITYTH UX JOCTIKECHUS;

- CHHTE3MPOBATH COSANHEHHUS 10 MPEITI0KESHHON METOTUKE;

- MIPOBECTH BBIACIICHHE W OYHCTKY CHHTE3MPOBAaHHBIX BEIIECTB HAa OCHOBE TEOPETHYECKUX
3HaHUM IO OPTaHNYECKOW XUMUH;

— BBIOMPATh PAMOHAIBHBIN CIIOCOO BBIJICIICHUS H OYUCTKH OPTaHHYECKOTO COCTMHEHUS;

- MPEJICTaBIATh JaHHbIE JaO0OPAaTOPHOTO HCCIENOBAaHUS B BHUAE T'PAMOTHO O(OPMIIEHHBIX
METO/IHK;

— MPOBOJIUTh AHAINW3 W KPUTUYECKH OILICHUBATH IOJYYCHHBIC SKCICPUMEHTAIbHBIC TaHHEIC,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBOJIbI HA Oa3e MPOBEAEHHBIX ONBITOB;

— BBIOpATh CHI0CO0 UACHTU(PUKALUU OPTAHUYECKOTO COEAMHEHHUS.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJOB OPraHWYECKOH XUMUHU JUIS
peleHusl KOHKPETHBIX MCCIIeI0BATEIbCKHX 3a/1a4;

— AKCTIEPUMEHTATBHBIMU METOIAMH ITPOBECHUSI OPraHMYECKUX CHHTE30B.

— OCHOBHBIMH METOJIAMH UJCHTHU(UKAIIUN OPTaHUICCKUX COEINHEHHH
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- nprueMamMu 00pabOTKU U BbIIECJICHUS] CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMM OCHOBHBIX 3aKOHOB OpPraHMYECKOM XMMHMM ISl COJIEP)KAaTEIbHOW MHTEpIpeTaluu
MOJIyYE€HHBIX 3KCIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Pazoen 1. «Ilpasuna u memoowr pabomul 6 1a60pamopuu OPeaHUYeCKOU XUMUUY

1.1  IlpaBuna 6e3omacHoi paboThl B 1a00pPaTOPUU OPraHUYECKON XUMUU

besonacHble npuemsl 1 paBuiia paboThl B JIa0OPATOPUN OPraHUYECKON XUMUH.

1.2 Meroas! paboThl B 1a0OpaTOPUU OPTAHUYECKON XUMUU

O6mme w™eronsl paboThl B JabopaTopuu oOpraHudeckoil xumuu. HarpeBanuwe. OxiaxaeHue.
[IepememuBanmue.

1.3  JlabGoparopnas nocyaa, o0opymaoBaHue U IPUOOPHI

[locyna, Hanbosee yacto nmpumeHsiemasi B jaboparopuu. [Ipubopsl [uist onpeienenus TeMieparypsl
iasnenus. Becel. Tepmomerp. PoTophslit ucnapurens. Pegpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0eeHUs OPSAHUYECKUX COCOUHEHULL)

1.1 Xpomarorpadus

WNnentuduxanus opraHuyecKux BEUIECTB MOCPEICTBOM pa3iuuHbIX BuAOB xpomatorpadpuu (TCX,
xpomatorpadust Ha Oymare, wuoHooOMeHHass xpomatorpadus, BOIXX). I[Ipumenenne TCX s
UJCHTUPUKAIIMN OPraHUYeCKUX COEAUHEHHH. AcOpOeHTBhl M AM0eHThl, ucrnoiyibdyemble B TCX. Bribop
amoenTa. O6Hapyxkenue BeuiectB. OOHapyxeHue BemecTB. Koadduuuent ynepxkupanus. Koapouiment
pacnpenenenusi. Paborta ¢ kanuwuispamu.

1.2 Meto1bl OUMCTKH XUAKHUX BemecTB. [Ieperonka

DKcTpakuus, sl U3BJICYEHMs (BBIACJICHUS) OPraHMYECKOro BEIIECTBA M3 BOJbL. DKCTPAKLUS C
ITIOMOIIIBIO JEJIUTEILHON BOPOHKHU. BBICyIIMBaHME AKCTPAKTOB ocymuTeneM. Ileperonka. Buasl neperonku
(bpakimoHHa, BakyymMHasi, IEPEroHKa ¢ Mapom, Mpu aTMOCPEPHOM JaBJieHUM). BricymmBaHue xKuIKOCTEH.
Ocymutenu. OmnpeneneHue TeMmMnepatypbl KumeHuss M KodpduuueHta mnpenomiieHus. DpakiuoHHAs
neperonka. Pabora ¢ punbrpoBanpHOit Oymaroid. OTroHKa pacTBOPUTEIIS.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus

Metonpl OuMCTKHM TBEpAbIX BemiecTB. Bosronka (cyomumanus).  Temmeparypa BO3TOHKU H
TeMIlepaTypa IUIaBJICHMs, Bo3roHswulerocs BeniectBa. [Ipubop st Bosronku. [lepeocaxienue.
[lepexpucrammuzanus. Otansl nepekpucramnzauuu. [logbop pactBoputens. HaceieHHslil pacTBop.
l'opsiuee ¢unbTpoBanue, BakyymHas ¢unbTpauusd. OnpeneneHue Temneparypsl IuiaBieHus. Temmeparypa
IJIaBJICHUS CMELIaHHOW ITPOOBI.

Pazoen 3. «Cunme3s opeanuueckux coeOunenuii»

3.1 CuHTe3bl

[lenu u 3a1aum SKCIIEPUMEHTA B OPraHUYEeCKOM CHHTe3€e. TeopeTnueckue 0CHOBBI npoiecca. Beidop
ycioBui peakuuu. Pacder cuHTeza. OOmue mnpaBuia IMOATOTOBKM M IPOBEACHMSI CHHTE3a. |eXHHKa
6e3omacHoctu. [lpubop nmns nposeaenust cunresa. [Iposenenue ombiTa. KOHTpOdb 3a XOIOM peaklUu.
Boigenenue, oumcrtka W aHanu3 npoAykra. CHHTE3bl BELIECTB pa3JIMYHBIX KJIAacCOB OPraHMYECKUX
coennHeHuN. [IpoBeeHne FKCIIepUMEHTAIBHBIX METOIOB UCCIIEA0BAHUS PEAKLINH.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MAaM:

- HYKJ1€0(DUIIbHOTO 3aMEIIEHUs — CUHTE3 IaJIor €HAIKaHOB;

- HyKJIEO(UIBHOTO MPHUCOEAMHEHUS] — CHUHTE3 CJIOXKHBIX 3(UpOB KapOOHOBBIX KHCIOT, aMHJIOB
KapOOHOBBIX KUCJIOT, a30TCOAEPIKAILUX AJIbJAETUIOB U KETOHOB;

- 3JEKTPO(UIBLHOTO 3aMEIleHUsI B apOMaTHUYECKOM DSy — peakluyd HUTPOBaHUS, OPOMHpOBaAHMUS,
Cy1b(pUPOBAHUS;

- peakuui TMa30TUPOBAHUS U a30COUETaAHUS;

- peakiuii oKucaeHus (CUHTE3 aleToHa, 1,4-0eH30XuHOHA, OCH30MHOM KUCIOTHI) M BOCCTAHOBIICHHUS.

4. O0beM yueOHOH TUCUMIIHHBI.

. O0beM IMCUMIINHBI
Buja yueOHo# padoThbl et

3E AKan. 4. AcTp.4.

O01mas Tpya10eMKOCTb JUCHHUIJIMHbBI 2,0 72 54
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KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexnnn - - -
[TpakTnueckue 3anstus (113) - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 1,11 40 30
KonTakTHas camocrositenbHas paboTa 0,2 0,15
1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 39,8 29,85
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«HCcTpyMeHTA/IbHbIE METO/IbI AHAJIN3a B OMOTEXHOJIOTHI»

1. Heap aucuMIVIMHBE: TpHOOpeTeHHEe OOYy4YalOUMMUCS 3HAHUW 10 OCHOBHBIM TpyIIaMm
MHCTPYMEHTAJIbHBIX ((PU3UKO-XUMUYECKUX) METOJ0B xumuueckoro aHanmuza (MMXA), naunbonee mupoko
MIPUMEHSEMbIX B MPOMBIIIIEHHOCTH U MCCIIEI0BATENbCKON paboTe, a Takke KOMIIETEHUUH, HEOOX0UMBIX
XMUMHMKaM-TEXHOJIOTaM BCeX CIEUaTbHOCTEH ISl pelIeHUs] KOHKPETHBIX 33/1a4 XMMHUYECKOI0 aHaJIM3a.

2. B pesyabTaTe H3y4eHHUs JMCUMILIMHBI 00y4aloMiCcs J0JI5KeH:

Obnadams cnenyronumu komneteHmusmu: [1K-10;

3nams: Teopernueckue ocHOBbI MeTonoB MMXA; mpoueccel (opMHUpPOBaHUS aHAJIUTHYECKOTO
curiana B paznuuHelx UMXA; paccMoTpeHne NprHLIUIIOB U3MEPEHHUM B CTaHJAPTHBIX MpUOOpax; OCHOBBI
metposorud UMXA B cootBercTBUu ¢ pekoMeHgauusmu MIOTTAK.

Ymems: mnpuUMEHATh NPUOOPETEHHBIE TEOPETUYECKUE 3HAHMS M IPAKTUYECKUE HABBIKM B
podeccuoHaAIbHOM 1eATENbHOCTH JJISl peLICHUS] KOHKPETHBIX XUMUKO-aHAIUTHYECKUX 33/1a4;

Braoemwv: wmerononoruei MUMXA, HIMpOKO UCHOJIb3yEMbIX B COBPEMEHHON aHATUTHYECKON
MIPaKTHKE; CUCTEMON BbIOOpa METOJIa KAUECTBEHHOTO M KOJMYECTBEHHOT0 XMMHUYECKOTO aHAJIM3a; OLEHKOM
BO3MOXHOCTEH METOJa aHaliu3a; OCHOBHBIMU CIIOCOOAMU METPOJIOTMYECKON 00pabOTKH pe3yJbTaToB
KOJINYECTBEHHOT'O XMMUYECKOTO aHAIIN3a

3. Kpartkoe cogep:xanue IuCHHUILIAHBI

Pa3zoen 1. CriekTpanbHbIe METOJIBI aHATH3A

Obmas xapaktepuctuka @XMA. OCHOBHbIE MCTOYHHMKHU IMOTIPELIHOCTEH pe3yabTaTOB aHaIu3a U
cnocobbl ux oueHku. OrneHka mpenena oOHapyKeHUA C ucnojb3oBaHueM Gopmynsl Kaiizepa u
CTaHJIaPTHOIO OTKJIOHEHHs] MUHUMabHOro aerekrupyemoro curHana no MIOITAK. Jluneiinslii nuanason
onpezensieMbix KoHueHTpauuid. CranaapTHble o0pa3bl coctaBa. OCHOBHBIE AaHAIMTUKOMETPOJIOIHUYECKUE
XapaKTePUCTUKM METOJOB U PpEe3yJbTaTOB aHajlM3a, CHOCOObl MX OICHKHU: Ipened OOHapyKeHMHs,
KO3(G(UILMEHT 4YyBCTBUTEJIBHOCTH, I'PAHULBI JMAla30HOB OIpPEAENsEMbIX COJEPKaHUN, CENEeKTUBHOCTD,
MPELM3UOHHOCTh,  IPAaBUIBHOCTb,  O3KCIPECCHOCTh.  Metonasl  mpo0OooTbopa,  pa3ieieHus U
KOHLIEHTPUPOBAHUS BEILIECTB.

Metononorus @OXMA. Ilpuembl KOJWYECTBEHHBIX H3MEpeHUN (METoJ TIpajgyHpOBOYHOMN
3aBUCHUMOCTH, BHEITHETO U BHYTPEHHEIO CTaHJapTa, METOJ J00aBOK). AHAIMTUYECKHE U METPOJIOTHUYECKHE
XapaKTEPUCTUKU Pa3JIMYHbIX MHCTPYMEHTAJIbHbIX MeToJ0B. [loHsATHE 00 aTTecTOBaHHOM METOJMKE.
[IpoGnemsl BeIOOpa MeTo1a ananuza. O6o0mensslie ceenenus o 'OCT P UCO 5725 (2002).

OO011as XxapaKTepuCTUKa CIIEKTPAIbHBIX METOJI0B aHaIM3a. Kinaccudukanus crieKTpajbHBIX METOJIOB
aHanuza. [lomyueHue XUMUKO-aHATUTHYECKOW HMH(OpMAIMM IpPU B3aUMOJEHCTBUM 3IIEKTPOMArHUTHOTO
U3JIy4eHUsl C BEUIECTBOM. ATOMHAas M MOJEKYJISIpHAsl CIEKTPOCKOMNHs. AOCOPOIIMOHHBIE U 3MUCCUOHHbIE
METO/Ibl AaHAIN3A.

ATOMHO-3MHUCCUOHHBIM CHEKTPAJIbHbIA aHaAIN3. TeopeTHYecKkre OCHOBBI AaTOMHO-3MHCCHOHHOTO
CHEeKTpajpHOrO  aHanu3a. Vcrounuku Bo3OykaeHHs crekTpoB. KauecTBeHHas  XapaKTepUCTUKA
aHAJIMTUYECKOTO CUrHaja. IHTEHCUBHOCTD CHEKTPalIbHBIX JIMHUN KaK Mepa CoJiepaHus AJIEMEHTa B Ipooe.
@daxTophl, BIHAIOIIMNE HA WHTEHCUBHOCTb CIEKTPalIbHBIX JHUHUHA. CHEeKTpajbHble MPUOOPHI U CIIOCOOBI
perucTpanuy CHeKTpa. pacliMPpoBKa SMUCCHOHHBIX CIEKTPOB M HAECHTU(UKALMS 3JIEMEHTOB MO HX
CHeKTpaM. ATOMHO-3MHCCHOHHBIM aHAJIW3 C MHIYKTUBHO CBA3aHHOM Iuiasmoil. KonmyecTBeHHBIN aHAIN3.
ATOMHO-3MHUCCHOHHAsT poToMETpus M1aMeHu. ['a30Bble MIaMeHa KakK BUJIbI HU3KOTEMIIEPATYPHOH IJIa3MBbl.
biok-cxema miramennoro ¢potomerpa. Bo3M0oXXHOCTH METO/Ia M €r0 OrpaHrYeHUs.. AHUOHHBIM M KATHOHHBIN
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addexTrr. ObIacTH TPUMEHEHUS.

AToMHO-abcopOmonHasi cnekrpomerpus. OOmas XapakTepUCTHKAa METOJa W aHATUTHYECKOTO
curHana. llornomieHrue 3M€KTPOMArHUTHOTO H3Iy4YeHHUs CBOOOAHBIMU aToMaMmu. biok-cxema mpubopa.
HcTounnku MoHOXpoMatuyeckoro usnydeHus. Crnoco6sl aromuzanuu npoosl. CpaBHEHHE aHATUTUYECKUX
XapaKTEPUCTHK METOJOB aTOMHON a0COPOITMU U aTOMHOW SMHUCCHH.

AHanuTudeckas — MOJIEKYJSIpHas ~ CHEKTpockomus.  MeToabl  ONTHYECKOM  MOJIEKYJSIPHOU
CHEKTPOCKONUHU. XapaKTepUCTUKa aHAIMTUYECKOro curHaia. [lornomienne 3IeKTpOMarHuTHOTO U3JTy4eHuUs
MOJIEKyJIaMH. DJIEKTPOHHBIE TEPEX0/Ibl U CIEKTPHl MOTJIONMICHU MOJIeKya. 3akoH byrepa-JlambOepta-bepa.
Mousipabiii - k03 uument mnornomeHus. CrnekTpodoToMeTpuuecKuid U (POTOMETPUUYECKUN aHAIM3.
OnTuMu3anus yCJIOBHM aHAIMTHYECKHX ompeaeneHuil. OTKIOHEHHS OT 3akoHa byrepa-JlamGepta-bepa.
Annaparypa ais CIEeKTpo- U (poTromMeTpuyeckux uzMepeHuil. ToyHOCTh pe3ynbTaToB (OTOMETPUUYECKUX
onpenenenuit. uddepennuansuas poromerpus. MeToapl CIEKTPOPOTOMETPUISCKOTO TUTPOBAHHUS.

Onyopumerpuueckuii  aHanmm3. [lpupoma  aHAIMTHYECKOTO  CUTHAa  (DIyopeclueHIMH U
dbocdhopecnieniiun. KBaHTOBBIM M SHEPTETUUECKHN BBIXOABL. DaKTOPHI, BIUSAIOIMIME HA WHTEHCHBHOCTH
¢bnyopecuenuu. TemnepaTypHoe U KOHIIEHTPAILIMOHHOE TyLLIEHUE (IIYyOpECHEHIMH. 3epKalbHas CUMMETPUS
CIIEKTPOB MOTJIOIEHHs U HciycKaHus (mpaBuio JleBmnHa). 3akoH BaBunoBa. Cxema diayopumeTpuieckux
n3MepeHuil. BpiOop NEpBUYHOrO W BTOPUYHOIO CBETOQMIBTPOB. ['pagynpoBouHas 3aBUCUMOCTb U
KOJINYECTBEHHBIN aHAJIN3.

TypOugumerpudeckuii 1 HeemToMeTpUYECKU METONbl aHanu3a. PaccesHune cBeTa AMCTIEPCHBIMU
cucreMamu. CBfA3b ONTHYECKOM IUIOTHOCTU JUCHEPCHON CHUCTEMBI C KOHIIEHTpAlMeW OIpeaensieMoro
BemecTBa. Koadduuuent myrnoctu cucremsl. TeopeTrueckre OCHOBBI TYpOUAUMETPUHN U He(eToMEeTpHuH.
VYpauenue Poanes. CpaBHUTENbHas XapaKTEPUCTHUKAa AHAIUTUYECKUX CHUTHAJIOB B TYpOUAUMETPUU U
Hedenomerpun. TpeOoBaHus, NPEAbIBIIEMbIE K HCIIOIb3YEMbIM aHAIMTUYECKUM PEAKLIUSM.

Pa3zoen 2. nexTpoXxuMHUUeCKHEe METOIBI aHAIN3a

OOmrast xapakTEepPUCTHKA DJIEKTPOXMMHUYECKMX METOJIOB aHaiM3a © WX KiIacCU(UKaIus.
Knaccudukanus 371€KTpoI0B B JJIEKTPOXUMUYECKUX METoJax aHanu3a. [lonsipusyembie 1 HEMOJIAPU3yeMble
aneKkTpoabl. Mcnonp3yemble XUMUUECKUE U AJIEKTPOXUMHUYECKUE peaKluu, TpeOOBaHUsl, MPEAbIBIsSEMbIE K
9TUM peakuusim. BozmoxHoctrn D XMA.

Kongykromerpust M KOHIyKTOMETpHUYecKoe TUTpoBaHue. OOmas XapakTepucTUKa METOo/a.
AHanUTUYECKUI CUTHaJ B KOHIYKTOMETPHUH. YJelibHas U SKBUBAJIEHTHAS JEKTPOIPOBOJAHOCTh PaCTBOPOB
anektponutoB. [loaBmwkHOCTH MOHOB. [IpsiMas KOHIYKTOMETpHsI M KOHJIYKTOMETPUYECKOE TUTPOBAHUE.
KpuBbie tutpoBanus. @akrophl, BIUSIOUIME HA BUJ KpUBBIX TUTpoBaHudA. [IpuHuunuanbHas cxema
YCTAaHOBKM i1 KOHJIYKTOMETPHUECKUX H3MEPEHMI, HCIOJIb3yeMble 3JIeKTpOJibl. Bo3MmoxHOCTH MeTona.
[Tpumepsl onpenenennii. BeicokoyacTtoTHOE TUTpOBaHKUE. BO3MOKHOCTH METOIa.

[ToTeHnMOMETpUSI M MOTEHLUMOMETPUUECKOE TUTPOBaHHUE. MIHIMKATOPHBIE AJIEKTPOJBI U 3JIEKTPOIbI
cpaBHeHudA. lloTeHumanm »sneKkTpona Kak aHaIUTHUYEeCKMd curHaid. Honomerpusd. JIOHHAaHOBCKMU U
¢ dy3uoHHbIN noTeHnuansl. Kitaccuukanns noOHOCEIEKTUBHBIX 3JIEKTPOI0B. YpaBHeHue Hukonbckoro-
OiizeHMaHa. MeToapl  KOJMYECTBEHHBIX ONpeAeNeHHWH M ycioBHs MX HOpuMeHeHus. llpsmas
noteHuuomerpus (pH-merpus, nonomerpus). BosmoxkHoctu meroma. Mertonsl TutpoBanus. OOpaboTka
KPUBBIX TOTEHIIMOMETPUYECKOTO TUTPOBAHMSL.

Bonbsramnepomerpuueckue Meronabl aHanusza. Kiaccuueckass mnossiporpadus. Ilomsipo-rpaMMel.
WuTepnperanus nonsporpaMM. OcCTaTOYHBIA U KOHJIEHCATOPHBIA TOKU. YpaBHEHHUE MOJSpOrpapuueckoit
BOJHBI  ['elipoBckoro-MnpkoBuuya. [loTeHnman TOJNYBOJIHBI KAaK  KAYECTBEHHAs  XapaKTEpHUCTHKA
aHAJIMTUYECKOTo curHana. Beibop u HazHaueHue nossgporpaduueckoro ¢ona. Ilpenensubiil audy3noHHbII
TOK KaK KOJIMYECTBEHHAsl XapaKTePUCTHKA aHAJIUTHYECKOIO CHUrHaia. AMIIEpOMETPUYECKOE TUTPOBAHHE.
OOmiasi xapakTepuCTUKa METOJa M aHAJIWTHYECKOro curHaia. BpiOop ycnoBuil ammepoMeTpuyecKux
n3mepenuil. [IpuHnunmaneHas cxema aMIepoMeTpuYecKoro TutpoBanusa. Kpusbeie tutpoBanus. [Ipumepst
[IPAKTUYECKOTrO UCII0JIb30BAHUS METO/1A.

Kynonomerpruueckuii MeTo1 aHanm3a

Knaccugukanus meto1oB KynoHoMmerpuu. KojindyecTBo 3yeKTpuuecTBa Kak aHAIUTUYECKUN CUTHAL
[Ipsimast KynoHOMETpUS M KYJIOHOMETPHYECKOE TUTpoBaHME. PacueT KojuuecTBa d3JIEKTPUUECTBA,
3aTpau€HHOT0 Ha JJIEKTPOXUMHUYECKyr peakuuto. KynoHomerpuueckoe tutpoBanue. BpiObop Toka
anekrposnsa. [IpuHnIMNUanbHas cxeMa yCTaHOBKU JJIsi KYJIOHOMETPHUYECKOTo TUTpoBaHus. lIpakTuyeckoe
MPUMEHEHHE METOJa. OIJIEKTPOTpaBUMETpHUEcCKHil aHanmu3. OOmas XapakTepucTHKa MeEToJa |
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aHAJIUTUYECKOTO CUTHAJIA.

Pazoen 3. Xpomarorpaduueckre METOIbI

Obwas XapaKkTepuCcTUKa XpoMmaTorpapuuecKux METO/I0B. Teopetuueckue OCHOBBI
xpomaTtorpauueckux MeTofoB. Xpomarorpamma. Ilapamerprsl ynepxkuBanusa. KauecTBeHHass u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU aHAJIUTHUYECKOrO CHUTHaja B KOJOHOYHOM Xpomartorpapuu. Pusnko-
XMUMHUYECKHE OCHOBBI Xpomarorpagudeckoro mnpouecca. Knaccuduxamuss mMerofoB xpomartorpaduu Imo
arperaTHOMy COCTOSIHMIO ¢a3, 0 MEXaHU3My paszjelieHus U croco0y odopmienus mpouecca. CreneHb
paszeneHuss U KpUTepuil cenekTuBHOCTU. Kputepuii pasneneHus. OnTuMH3anusi MPOIECCOB Pa3IeICHHS
cmeceil BeuiectB. Koadduuuent pacnpenenenus. OcHoBHOe ypaBHeHHE xpomaTtorpaduu. CBs3b (opMbl
BBIXOJTHOM KpUBOI C M30TEPMOM pacmpeiesieHns B KOJOHOYHOM Xxpomarorpaduu. Beicora, skBUBaeHTHAas
TeopeTudeckoil Tapenke. Kunernueckas teopust xpomatorpaduu. YpasHenue Ban-/leemrepa.

lNazoxkuakoctHass xpomarorpadus. OOmias xapakrtepucTuka Meronaa. llpuHnunuanbHas cxema
ra3oBoro xpomarorpacga. YCcTpoicTBO U Ha3HaYeHUE y3/10B Xpomarorpada. TpeOoBaHus, IpeabsIBIsEMble K
HENOJBWKHON UM mnojaBwkHOM ¢azaMm. [letexkTopbl. Meroabl HISHTU(PUKAIUU BEUIECTB B Ta30BOM
xpomatorpadpuu. MneHTupuKanus KOMIIOHEHTOB pa3fefisieMbIX CMeced € MOMOUIbIO JOorapu(MHUYECKUX
UHJEKCOB ynepkuBaHus. CriocoObl KOJIMYECTBEHHOTO aHanu3a. [Ipumepbl mpakTH4YeCKOro MCIOJIb30BaHUS
ra3oBoil xpomaTorpaduu.

Kunkoctas  xpomarorpadus. Krnaccudukamuss METOIOB  KHUAKOCTHOM  XpomaTorpaduu.
Ocobennoctu BOXX. [IpunnunuanbHas cxema *KUAKOCTHOTO XpomaTorpada. Tumsl gerekropoB B BOXKX.
Kunxocraoanacopounonnas BOXX. HopmanbHo-(a3oBbiii 1 oOpaiieHo-(a30Bblil BapuaHTbl: COPOEHTHI,
ANIOGHTHI, paslenseMble BellecTBa. YpaBHeHue Hoxca. MeTtonsl uIeHTHQUKAMU — BEIIECTB U
KonuuectBeHHoro  aHanmza B BDOXX. Ilpumepsl  mpaxtuueckoro — ucnonb3zoBaHus — BOXX.
PacnipenenurensHas Oymaxkhass xpomarorpadus. KauecTBeHHas U KOJMYECTBEHHAs] XapaKTEPUCTUKHU
aHasiuTuyeckoro curHaia. OOGmacte npumeHeHus. ['emb-xpomarorpadus. IlogBuxkHas M HENoABHXKHAS
¢a3zpl. OOuiee ypaBHEHHUE, OIHKCHIBAIOIIEE IMIpoLecc reib-xpomartorpadguu. Bo3moxHOoCTH renb-
xpomatorpaduu. Ilpumepsl mpakTHueckoro ucrnoJib3oBaHus. MoHooOMeHHass U MOHHas Xpomarorpadus.
TpeOoBanusi, TmpeabsABIsAEMble K peakuusM HOHHOTO oOmeHa. (OcoOeHHOCTM HOHOOOMEHHOI
xpoMarorpaduu. Koncranta moHHoro ooOmena. M3orepmbl moHHOro oOmeHa. KaTHOHHUTBHI M aHMOHHTHI
Kosdpopuuuent cenexruBHoctu. Honnas xpomarorpadus. brok-cxema HOHHOro Xxpomarorpada.
Pa3nenstomniyie 1 KOMIEHCAIIMOHHBIE KOJIOHKU. AHAJIUTHYECKHE BOZMOKHOCTH METO/Ia.

ABTOMAaTMYECKMN M aBTOMATH3MPOBAaHHBIM aHanu3. [Ipyrume wetonael aHamm3a. JIUCKpeTHBIE
aBToMarnyeckue aHanuszatopel. [IpmHnmn nenctBus. HenpepblBHBIM NPOTOYHBIM aHAINW3 U IMPOTOYHO-
WHKEKITMOHHBINA aHanu3. [lonarne 00 aHaimMTUYecKod Macc-crekrpomeTpuu. CylniHOCTh MeToAa. AHaIu3
OpraHMYECKUX BEIECTB. DJIEMEHTHBIN aHAU3.

4.00béM yueOHOM THCHMIIUHBI

Buabl yueOHoi padoThl Obbem AuCUHIIHAEL
3E AKan. 4. AcTp. 4.

O0uasi TPy10€eMKOCTb AUCHUIIIMHBI 110 Y4e0HOMY ILJIaHY 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,33 48 36
Jlexuuu (JIek) 0,44 16 12
Jlaboparopubie 3ausaTus (J13) 1,11 32 24
CamocrosiTesbHas padora (CP): 1,67 60 45
CaMocCTOsATEeTFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 15 59,6 44,7
KonrtakTHas camocTosiTenbHas paboTa ’ 0,4 0,3
3a4éT Cc oleHKOoi + + +
Buja xoHTpOJIA 3a4ér ¢ oneHKOM

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«OCHOBBI OMOXMMHH M MOJIEKYJISIPHOI OHOJIOTHID)

1. Heab mucuuniauHbl «OCHOBbI OMOXMMHUU M MOJIEKYJISPHOW OMOJOTMM» - JaTh CTYAEHTY
BCECTOPOHHEE IMPEICTABIEHUE O XMMUYECKOM COCTaBE M CTPOEHUM >KMBOW KIIETKM HAa MOJIEKYISIPHOM M
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HAJMOJIEKYJISIPHOM YPOBHSX, O OMOXMMMUYECKUX IPEBPALLEHUSAX, B X0/1€ KOTOPbIX 00pa3yroTCsl BEIECTBa,
COCTaBIISIIOLME CTPYKTYPHYIO OCHOBY KIJIETKH, KOJUpYIOIIMe OHOUH(OpMAalHIO, BBIIOJHAIOIINE
PETYIATOPHYIO WJIM KaTaluTH4YecKHe (YHKIHUH, O OMOXMMUYECKUX MpOoleccaX, B XOAE KOTOPBIX KJIETKHU
pa3zHooOpa3HbIX OPraHU3MOB MOJIYYAIOT SHEPryi0 M MPeoOpa3oBHIBAIOT €€ M3 OJHOIO BHJA B JApYyrue, a
TaK)Ke 0 MEXaHU3Max peryisiliui MeTadoJIn3Ma, MoAepKaHusl TOMEoCTas3a U 3allluThl KJIIETKU U OpraHu3Ma B
L[EJIOM OT arpecCHUBHOTO BO3JEUCTBUSA (PU3NUYECKUX, XUMUUYECKUX U OMOJIOTMUECKUX areHTOB OKpY)Karolen
Cpebl.

2 B pe3yiabTaTe udyuyeHusi AUCHUIIMHBI 00yYAIOLIUICH JOJIKEH:

Obaaoams CIENYIOIUMHA KOMIIETEHIUSIMU: CHOCOOHOCTBIO MCIOJIb30BAaTh 3HAHMSI O COBPEMEHHOM
¢bu3nuecKkoi KapTHHE MHUpa, MPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEIEeCTBA JUIs
MIOHUMaHMs OKpyxkatouero mupa u sBiaeHuil npuponsl (OIIK-3); BrangeHueM OCHOBHBIMH METOJAMU
3alUThl MPOU3BOJICTBEHHOIO MEPCOHAa W HACEJNEeHUs OT BO3MOXKHBIX IOCIEACTBHM aBapuil, KaTacTpod,
ctuxuitHbix  OenctBuii  (OIIK-6); cmocoOHOCTBIO oOOecTneurBaTh  BBIMIOJHEHHWE TPABUJI  TEXHUKHU
0€30MacHOCTH, MPOU3BOJCTBEHHON CaHUTapuUM, MNOXKapHOW Oe3omacHocTM M oxpanbl Tpyna (I1K-4);
BJIaJICHUEM OCHOBHBIMU METOJIaMHU M IpPUEMaMU IPOBEICHUS IKCIEPUMEHTaIbHBIX HCCIEI0BaHUN B CBOEH
npodeccuoHaIbHOM 00J1aCTH; CHOCOOHOCTU IMPOBOJIUTH CTAHAAPTHBIE M CEPTU(UKAIIMOHHBIE HCIIBITAaHUS
ChIpbSl, TOTOBOM HpOAYKUMHU U TexHosornyeckux mnporeccoB (I1IK-9); Bnamenuem mutaHupoBaHus
SKCIEpUMEHTa, 00pabOTKU U NPEACTABICHUS MOJIydeHHBIX pe3ynbTaToB (I1K-10);

3name: OUOCUHTE3 OHONMOJMMEPOB M HMX MOHOMEPHBIX CTPYKTYPHBIX €IUHHI; OCHOBHBIE
OMOXMMHYECKHE ITYTH CUHTE3a BELIECTB B KJIETKAX, OPTaHU3ALNI0 OMOCHHTETUUECKUX MPOLECCOB B KIETKAX
AYKapuoT U MPOKAPHUOT; NOHITHE O (hepMEHTAX, TEOPUI0 (EPMEHTATUBHOIO KaTalnu3a, CIIOCOObI Perysiuu
aKTUBHOCTH (epMEHTOB, Kjacchl (EPMEHTOB, MEXaHM3Mbl (EPMEHTATUBHOIO KaTaiu3a, KHUHETUKY
(epMEeHTAaTUBHBIX peaklui, cBOiicTBa (EepMEHTOB; OOMEH BELIECTB W HSHEPrUM B KIETKE; OCHOBHBIE
MPUHIMIBI OMO3HEPTETUKU, IYTH U MEXaHU3MbI PeoOpa30BaHUsl SHEPTUU B )KUBBIX CUCTEMAaX; CTPOCHHUE U
COCTaB TE€HOMa IPOKAPHUOTUYECKUX U DYKAPUOTHUUECKUX OPraHW3MOB; MOJIEKYJIIPHBIE MEXAaHU3MBI
neperayy, peaju3aluy, XpaHEHUS M BOCCTAHOBJIEHUS T'€HETHYECKON WHQOpMaIMK; MOJEKYISPHbII
UHCTpYMEHTapuil TeHHON UH)KEHEPHH; FT€HETHUECKHE OCHOBBI 3BOJIIOIU Y.

Ymems: omnpenenstb BO3MOXKHBIE IyTH OMOCHMHTE3a KJIIOYEBBIX MHTEPMEAMATOB M LEJIEBBIX
MIPOJIYKTOB i BbIOOpa ONTHMAJbHBIX YCIOBUN OMOTEXHOJIOTHYECKOTO IPOLIECCa; aHAJIU3UPOBAaTh POJIb
BHYTPHUKJIETOYHBIX KOMIIOHEHTOB, OMOTIOJIMMEPOB M BBISBIISTH B3aUMOCBSI3b OMOXMMUYECKUX MPOIIECCOB B
KJIETKE; OCYIIECTBIISTh OTJENbHbIE (DEPMEHTATUBHbBIE PEAKINH, aHAJTU3UPOBATH MPOAYKTHl MeTaboIu3Ma U
(epMEeHTAaTUBHBIX PEaKLMH, U3y4aTb KHHETUKY MPOTEKAIOLIEro MpEeBpallleHus; aHATU3UPOBATh OTAEIbHBIE
MyTH METa0oJIM3Ma W UX B3aUMOCBS3b, PETYIALMIO; MPOBOAUTH OOpPabOTKY pe3ylbTaTOB W3MEPEHHH C
HCI0JIb30BAHUEM TAKETOB MPUKIIAHBIX POTPaMM.

Braoemwv: metonamu BblIENEHUS M OYMCTKH Pa3IMYHBIX OHMOTOJIUMEPOB, (PEPMEHTOB; METOJAMU
ONpeJeNIeHUs aKTUBHOCTU pPa3HOOOpa3HbIX (EpPMEHTOB, IPOBEIEHUS OHOXMMHUYECKUX IPEBpaLICHUH,
OuocuHTe3a OMOJIOTMYECKH AaKTHBHBIX BEILECTB; METOJaMHU IUIAHUPOBAHMS, MPOBEIEHUS U 00pabOTKH
AKCIEPUMEHTOB; ITpaBUJIaMU 0€30MacHOl paboThl B OMOXUMUYECKOU 1TaO0OpaTOPHH.

3 KpaTkoe conep:kaHue Iy cUMIIMHBI

Paszoen 1. Inzumonozcus.

1.1. OcHoBbI (hepMeHTATHBHOIO KaTaau3a. [Ipupona pepmeHTOB 1 NX CBONCTBA Kak O€IKOB, U Kak
OouokaranuzatopoB. KuHeTnka (epMEHTATUBHBIX pEaKLUHM, perynduus (QepMEeHTaTUBHOW aKTUBHOCTH,
uHrubuposanue, aktupamus. CyOcTpaTHas cielUpUUIHOCTh (PEPMEHTOB, €€ BUAbl. AKTUBHBIN LIEHTp, LICHTP
CBSI3BbIBAHUSA CyOCTpaTa, peryIsITOPHBIA LIEHTP MOJIEKYIIbI (hepMEHTa.

Bnusinue (u3MKO-XMMHUYECKHUX YCIOBHM Ha CKOPOCTh (DEPMEHTATHBHBIX pEaKUUH, MpPUKIaTHAs
SH3UMOJIOTHSL.

1.2. OcHoBbl 3H3uMoOJOruM. Cucrematnka ¢epmenToB. IIpocTele U cloXHBIE (QEPMEHTHI
(xonmodepmenTsl), MyabTH(EPMEHTHBIE KOMIUIEKCH. Kitace okcumopemykras, mpuMepbl (EpMEHTOB ATOTO
Kjlacca M Karalnusupyemblx uMu peakuuil. Kiacc Tpancdepas, mpumepbl (pepMEeHTOB 3TOro Kiacca u
KaTajlu3upyeMblx uMu peakuuid. Knacc ruaposnas, npumepsl pepMEHTOB 3TOT0 Kjacca M KaTalU3HUPyEeMbIX
uMmu peakuuil. Knacc nuas, npumepsl pepMEHTOB 3TOTO Kilacca W KaTalM3HpyeMbIX UM peakuuid. Kiace
n3oMepas, npuMepsl (EpMEHTOB 3TOr0 Kilacca W KaTaau3upyeMbIX UMM peakiuil. Knacc nuras, npumepsl
(epMEeHTOB 3TOro Kjiacca M KaTaJu3upyeMbIX UMH peakuui. OCHOBHBIE MEXaHU3Mbl (PEPMEHTATUBHOIO
KaTajausa.
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Pazoen 2. Memabonusm.

2.1. Ilousitus aHaGouam3Ma, karaboausmMa u am¢pudonusma. OOmME TPUHIMIBI OOMEHa
BEILECTB U SHEPTHU Y KUBBIX CUCTEM.

2.2. Iloaydenue 3Heprum KJerkoii. Mera6omu3Mm yrieBoaos.

Kara0ousm yriesoaoB. PacnienuieHue yrieBoJOB B IHILEBAPUTEIBHOM TPAKTE.

Amunonutudeckue pepMeHTbl, X XapaKTepUCTHKA.

AHa’poOHOe pacmierienne TIIoKO3bl. [mkomm3. Ilento3odocdarueiit  mukn. CyOcTpaTtHOE
dbochopummpoBanne ADP. Dneprernueckmit Oamanc mporieccoB. CyMmapHbIe ypaBHEHUsS TJIMKOJIN3A,
neHTo3odocharHoro mnukia. Perymsiuus riamkoivM3a Ha YpPOBHE TEKCOKHHa3bl, (pochodpyKToOKMHA3HI,
nupyBarkuHassl. Perenepanust NAD, poJib JakTaTaeruaporeHassl B 3ToM npoiecce. CouproBoe GpokeHue.

AdpobHbIE MeTabonu3M mnupyBata. MUTOXOHIPHUM: CTPYKTypa W OJHepreTuueckue (QyHKIUH.
OxucnurenpHoe neKapOOKCUIMPOBAaHUE nupyBaTa. Crpoenue MYJIbTU(HEPMEHTHOTO
NUpyBaTAEruaporeHazHoro komiuiekca. CyMMapHO€ ypaBHEHHE M JHEpPreTHYecKuil OajlaHc Ipoliecca.
Perymnsinus akTHUBHOCTH MUPYBATAETUAPOr€HA3HOTO KOMILJIEKCa.

[ukn numoHHOW KucioTel. CymmapHoe ypaBHeHHe okucieHus auetmin-CoA B nukiie Kpebca u
SHEepreTUYecKuil OanaHc mporuecca.

Oxucnenne NADH u FADH2 B npixatenbHoit nenu. Compspkenue cuHTesa ATP ¢ mepenocom
251eKTpoHOB U npoToHOB 0T NADH n FADH2 k MosekyiasipHOMY KHCIOpOAY. XEMUOOCMOTHYECKAs TEOPHS
Mutuemia. KoMIOHEHTHI JAbIXaTelnbHOW 1enu: (UIaBOINPOTEUHBI, KEJIe30CepHble O€nKH, KOdH3uM Q,
LUTOXPOMBI b, c1, ¢, a, a3. Tomorpadusi IpIXaTelbHbIX MEPEHOCYUKOB B PEIOKC-LENU. DHEPreTU4eCKUii
Oananc nporecca. ObpazoBaHue aKTUBHBIX ()OPM KHUCIOPOA U CIIOCOOBI 3aIIUTHI OT HUX.

®otocuHTe3. DOTOCMHTETUYECKHM amnmapar pacTeHUHM M €ro JIOKAIW3alus B XJIOPOILIAcTax.
TemHoBas u cBeroBas craguu potocunTesa. Porocucrems! I u 11. O6pazoanue ATP. Pacuiennenue Bobl,
reHepanusi MojeKkyisipHoro kucinopoga. Cunres rimoko3bl. C3 u Cy4 pacteHusi. Oco0eHHOCTH POTOCHHTE3A Y
C4 pacTeHuil.

Buocunres yriaesogos. [nokoneorenes. buocunTted mnosmcaxapuaos. OOpa3oBaHHME Kpaxmala,
[JIMKOT€HA.

2.3. Meradoau3m amuHokucjaor. Kartabonusm amuHOKMCHOT. Jle3amMHHMpOBaHHE, CyIb0a
YIJIEPOJHBIX CKEJIETOB aMHUHOKUCIOT. CHHTE3 HEKOTOPBIX AMMHOKHUCIOT CEMEHCTBA TIJIyTaMUHOBOM M
acrnaparuiHOBOM KUCJIOT, CEpUHA.

2.4. Meraboau3m HykJeoTH10B. CHUHTE3 MyPUHOBBIX U MUPUMMIMHOBBIX HYKJIEOTHAOB. Pacnan
HYKJIEOTH0B, 00pa3oBaHNe MOYEBOW KUCIOTHl. Hapymenus merabonu3ma HyKI€OTHIOB.

2.5. MeTta00,113M KUPHBIX KUCJIOT U JIUINUI0B.

Kara6oausm aunuaos. Jlunonutuueckue ¢pepMeHThI: aunasa, pocgosumnasbl, cHOUHIOMUETHHA3BL
DOMyIbrUpOBaHUE KUPOB MPU UX IMEPEBAPUBAHUU B IHILEBAPUTEIILHOM TPAKTE, POJIb JKEIUYHBIX KHCIIOT.
Karabonusm JKHpPHBIX KHUCIOT. AKTUBUPOBaHHE >KMPHBIX KHUCJIOT, pOJb B O3TOM IHpOIecce alui-
CoAcunrera3sl. MexaHu3M [B-OKHUCIEHHSI HACBHIILIEHHBIX >KMPHBIX KUCJIOT C YETHBIM YHCIIOM YIJIEPOJHBIX
aToMOB. OCOOEHHOCTH OKHCJICHMSI JKUPHBIX KUCJIOT C HEYETHBIM YMCIOM aToMoB yriepona. CymmapHoe
ypaBHEHUE B-OKHCIEHUS )KUPHBIX KUCIIOT, S3HEPreTHUECKUI BBIXO/I IpoIiecca.

BuocuHTe3 KUPHBIX KHCIOT U TPUHALMITIHIEPOJaOB. bruocuHTe3 kupHbIX KuciaoT. CTpoeHue
KOMILJIEKCA CHHTa3bl >KUPHBIX KHUCIOT. MeXaHHW3M HapalluBaHUs YIJIEpOAHOW LENMU MKUPHOM KUCIOTHI.
[uknuyeckuil xapakTep OMOCHHTE3a )KUPHBIX KHcI0T. CyMMapHOe ypaBHEHUE OMOCHUHTE3a MMajJbMUTUHOBOM
KHUCJIOTBI. DHEPreTHUeCKUe 3aTpaThl HA CUHTE3 KUPHBIX KUCIOT. BUOCMHTE3 TpHaluiIriniepoioB.

2.6. B3aumocBsA3b mnpoueccoB aHa0ouM3Ma M KaTa00/auM3Ma, peryjiasuuss OHOXMMHMYECKHX
nyreil. Perymsuus wmerabonu3zMa TIyTeM U3MEHEHHS AaKTUBHOCTM M KOJIMYECTBAa (PEPMEHTOB.
CornacoBaHHOCTh ~ KJIETOYHOIO MeTabojuzMa ¢  (U3HOJIOTMYECKUMU MOTPEOHOCTAMU  OpraHusMa.
BuexiierouHas perynsuus ropMoHaMH. AJICHUJIATIMKIa3a U 00pa30BaHne BTOPUYHOIO MOCPETHUKA

— cAMP. cAMP - awiocTepudecKud  peryiasaTop INPOTEMHKHHA3, YYaCTBYIOIIMX B
(bochopuapoBaHUM PA3TUYHBIX BHYTPUKIETOUHBIX OEIKOB.

Paszoen 3. Buoungopmayuonnsie npoyeccol 6 Kiemke: OUOXUMUYECKUE OCHOBbL XPAHEHUS,

nepeoauu u peanu3zayuu HAC1e0CMEEeHHON UHpopmayuu.

3.1. Buabl u OuoJsiorH4yeckre (PyHKIUM HYKJIEHHOBBIX KHCJIOT y MPO- M 3YKAPHOTHYECKHUX
opraum3moB. [IHK: ocoOennoctu crpoenuss u mnpoctpaHcTBeHHON CcTpykTyphl. PHK: ocoGennocTn
CTPOEHHMS U POCTPAHCTBEHHOM CTPYKTYpbI pa3ian4Hbix TUIIOB PHK.
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3.2. Pennukanus JAHK. OcHoBHBIE cTaauM W MEXaHU3M Ipoliecca, ydacTByrouue (epMEHTHI,
0COOEHHOCTH TIpoliecca y po- u sykapuot. Perumkamus JJHK in vitro u ee mpakTtudeckoe mpuMeHEHUE —
MoJIMMepa3Has LienHasi peakiys.

33. Penapammsa JAHK. Mexanusm, yyactByromue GpepMeHTbl, 0COOEHHOCTH Ipoliecca y Mpo- U
9YKapHOT.

34. PexomOoumnauusa JHK. OcHoBHBIE BUIBI U MEXaHU3M Ipoliecca, (epMEeHTHI, yJacTBYIOLIUE B
porecce.

3.5. Tpaunckpunuusa. OCHOBHbIE CTaJUU U MEXAaHHU3M IIpollecca, Yy4acTBYIOLIUE (EPMEHTHI,
OCOOEHHOCTH IIpoliecca y Mpo- U dykKapuoT. I[IponeccHHr mepBUYHBIX TPAHCKPUITOB B MpO- HU
yKapuoTHUecKux Kietkax. CruiaiicuHr.

3.6. Tpancasiuusi. OCHOBHBIE CTaAMM M MEXaHM3M IIpoOLlEecCa, Y4acTBYIOLIUE (HEPMEHTHI,
O0COOEHHOCTH Ipoliecca y Ipo- U 3ykapuoT. ['eHeTnueckuil koj. benoKCHHTE3npyIOMil annapar KJIEeTKH.
Wurunburopsr Tpancnsuuu. IlocTTpaHcinsumoHHOe cBopaunBaHue OenkoBod Mosekynbl. lllamepossr.
[TocTTpancnsiuronHas MoaupuKanys OeIKoB.

3.7. TlousiTMe reHa B MOJIEKYJSIPHO OHOJIOTHYECKUX TEPMUHAX. [ '€H KakK MOCIe10BaTeIbHOCTh
nykieotynoB JIHK. OchHoBHas pmorma MosiekynspHoil Ouosnorun u ee HapyweHus. OOparHas
TpaHckpumnTasa. Perynauus OuocuHTe3a Oelka B KJIETKaxX Mpo- M AYKApUOT. Perynsuus TpaHCKpUIILUY,
Tpaucisaiuu. Teopus onepona. Ctpykrypa lac-onepona y E. coli.

3.8. IlonsitTMe 0 reHernyeckoil uH:KeHepuu. Metonpl cexkBenupoBanus JIHK. Meronast
kinonupoBanuss JIHK u mnonydyeHus pekoMOWHAHTHBIX IITAMMOB-IPOAYLIEHTOB IPAKTHUUECKU IIEHHBIX
OMOJIOTMYECKH aKTUBHBIX BEILIECTB.

4. O0béM yueOHOI U CIUNIUHBI
Bua yueOHo# padoThl Otnem AHCHHILIHHEL
3E Akan. 4. AcTp.4.
OO01ast TpyA0eMKOCTh AU CHUIIIMHBI 4,0 144 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 48 36
Jlexmmm (JIek) 0,44 16 12
[Ipaxtuueckue 3anstus (113) 0,89 32 24
CamocrosiTesbHast pabora 1,67 60 45
CaMoCTOSATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI 1,67 60 45
Buja koutpos:
JK3aMeH 1 36 27
KonrakTHasi padoTa-npoMe:KyTOYHAsI ATTECTALUSA 0,4 0,3
1
IMoaroroBKa K 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpoOJIA: JK3aMeH

AHHOTaNuUs padoyeil MporpaMmMsbl JTUCHUIIMHBI «O0mAass 6M0JI0THs»

1. Heapr mucuunmiauabl «OOmas OWONOTHS» NaTh CTYIACHTY IIEJIOCTHOE MIPEACTABICHHE 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS JKUBOW TPHUPOJBI, OHOJOTHYECKOTO pa3zHOOOpas3us IKHUBOTO,
CTPOCHHUH KJIETKHU, KaK 3JIEMEHTAPHOU €JMHHUIIBI )KUBOTO.

2. B pe3yabTare H3ydyeHUsl AUCHUIUIUHBI O0YYAIOIIMIICH T0JKeH: 00JIaAaTh CIETYIOUNMH
KOMIETCHIIUSMH: CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
IUCHUIUIAH B TPOQECCHOHATBHON NEATETbHOCTH, NPUMEHSATh METOJIbl MaTeMaTHYECKOTO aHaju3a H
MOJEIUPOBAHUSA, TEOPETUUECKOr0 M JKcrepuMeHTanbHoro wuccienoBanus (OIIK-2); crnocoGHOCTHIO
MOHUMAaTh 3HaYeHHs] WHGOPMAIMKA B Pa3BUTHH COBPEMEHHOTO WH(OPMAIIMOHHOTO OOIIECTBAa, CO3HAHWEM
OTTACHOCTH W YIPO3bI, BOSHUKAIOUIEH B 3TOM IpOIlecce, CIIOCOOHOCTHIO COOIOAATh OCHOBHBIE TPEOOBAHHS
nH(popMallMOHHONW 0e30MacHOCTH, B TOM YHUCIE 3allMThl rocynapctBeHHoi TaiHbl (OIIK-4); BnaneHuem
OCHOBHBIMH METOJAMH ¥ TpHEMaMH MpPOBEACHUS OSKCIEPUMEHTAIBHBIX HCCIEJIOBAaHUA B  CBOCH
npodeccuoHalIbHON 00JacTH; CIIOCOOHOCTBHIO MPOBOIUTH CTAHAAPTHBIE U CEPTHU(PUKALMOHHBIE HCIBITAaHUS
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CBIPBS, TOTOBOM IMPOIAYKLUHU U TeXHosornueckux mnpoieccon (I1K-9);

3Hamb: OCHOBHBIE PA3JIMYUS JKUBBIX U HEKUBBIX CHUCTEM; CYIIHOCTH MPOLIECCOB, MPOTEKAIOUIUX B
OpraHMU3Me M 3aKOHOMEPHOCTH B3aUMOJECHCTBHS OPTaHU3Ma C OKPYXKAIOLIEH CPEeoH;

3. KpaTkoe conep:kaHue 11 cUMIIIMHBI

Beeoenue ¢ npeomem. Cpoiicta xuBoro. CaMoperyssiius 1 ypoBHH OpraHU3alliu KUBBIX CHUCTEM.
buonorus, kak COBOKYIHOCTh HayK, M3YYalOLIUX CTPYKTYPY, (PYHKIHOHUPOBAHUE U Pa3HOOOpa3ue KUBBIX
CUCTEM Ha pa3HbIX YPOBHSIX OpraHU3alUu.

Pazoen 1. Ocnosvt yumonozuu.

1.1 Xumuueckas opranuszanus kietkd. CojaepikaHue XHMHUYECKUX JJIEMEHTOB U OpPraHUYECKUX
BEIIECTB B KJIETKE U UX pyHKuuu. bruononumeps! kinetku. CTpoeHue 1 GyHKIUU OpraHesil KJIETKH.

1.2. Pa3MHOX€HHE W HHIUMBHIYAJIBHOE pa3BUTHE OPraHu3MoB. JKW3HEHHBIM LUKI. XPOMOCOMBI.
Murto3. Metio3. @opmbl pazmuoxenus. duddepenimanus K1eTok — GaKTOPbl U PETYISIUS 3TOTO Ipoliecca.

Pa3zoen 2. Ocnogwl 2enemuxu.

21 OcHoBBI KJIaccuyeckoil reHeTHKU. [loHsATHE O HACIEACTBEHHOCTM W HW3MEHYMBOCTH.
MarepuanbHble U MOJIEKYJISPHbIE OCHOBBI HacieICTBEHHOCTH. OcCHOBHblIE 3akoHbI Mennens. Mertoabl
FE€HETUYECKUX UCCIIEIOBAHMIA.

22 ['eHerrka momyssiuii, MUKPO3BOJIIOLKS, MAKPOIBOIIOLUS. 3AKOHOMEPHOCTH U3MEHYUBOCTHU:
HacleCTBeHHas, Moju¢ukaunoHHas. Myrauuu. Ilonstue «Hopma peakuuu». Pa3zHooOpasue >KHBBIX
OpraHu3MOB.

4. O0béM yueOHOI U CIUNIUHBI
Buabl yuedHoii padboThI Obrem AnCUMIHAEL
3E AKaj. 4. Actp. 4.
OO01asi TPyA10eMKOCTh JTUCHHUIJIMHBI M0 y4eOHOMY 3,0 108 81
IUIAHY
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 1,33 48 36
B TOM 4HcCJIe B (OpMe MPAKTHIECKOU IMOATOTOBKH - - -
Jlexmm (JIex) 0,44 16 12
B TOM 4HCJI€ B (JOpME MPAKTHUUECKOU IMOATOTOBKH - - -
[Ipaktuueckue 3ausarus (113) 0,89 32 24
B TOM 4HCJI€ B JOpME MPAKTHUECKOU IMOTOTOBKH - - -
CamocrositesbHas padora (CP): 1,67 60 45
CaMOoCTOSTeITbHOE H3YUCHHE PAa3/ICI0B TUCITUTIINHBI 1.67 59,6 44,7
KonTtakTHas camocTosiTenpHas pabota ’ 0.4 0,3
3a4éT Cc oueHKoi + + +
Buja uTOroBoro KOHTpOJIst 3a4éT Cc oneHKoI

AHHOTaNusA padoyeil MporpaMmMspl TUCHUIIMHBI «O01Iasi MUKPOOUOJIOT U

1. Heap mucuumiannbl «OO0mas MUKPOOHOJIOTHS IaTh CTYIEHTY LEIOCTHOE IpeCTaBiIeHne 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTUS JKUBOM MPUPOJIbI, OHUOJOTMYECKOTO pa3HOOOpa3usi KHUBOTO,
CTPOCHHHU KJIICTKH, KaK SHGMGHTapHOfI CAUHUIIBI ) KUBOI'O, 00 obOMeHe BCIICCTB W IMPECBpalliICHUN SHCPIUH B
KJIETKe, 00 OCOOEHHOCTSX MHUKPOOPTaHMU3MOB, KOTOPBIC SIBJISIIOTCS OJHHMH M3 OCHOBHBIX OOBEKTOB
OMOTEXHOJIOTUH, O pa3HoOOpa3WM TMPOIECCOB MeTabonu3Ma U OMOCHMHTETHYECKHX  IPOIIECCOB,
3aKOHOMEPHOCTSIX POCTa W CHoco0ax KyJbTUBHUPOBAHUS MHUKPOOPTaHU3MOB, 00 OCHOBaxX T'€HETHUKH
MHUKPOOPraHU3MOB, O METOAX CEJICKIMH, O POJIM MHUKPOOPTaHU3MOB B IIPUPOJIE, 00 YIaCTHH B KPYTOBOPOTE
BEIIICCTB.

2. B pe3yabrare HM3ydeHUsl AMCHUIUIUHBI O0Y4YAIOIIMIACH [OJKeH: 00JIaAaTh CIEIYIOUMMH
KOMIICTCHIIUAMMU: CIIOCOOHOCTBIO UM TOTOBHOCTBIO HCIIOJB30BATh OCHOBHEIE 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHUIIIIMH B HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH, MNMPHUMCHATH MCTOAbI MATEMATUYCCKOIO aHallnu3a H
MOJEIUPOBAHUSA, TEOPETUYECKOr0 U JKcnepuMmeHTanpHoro uccienoBanus (OIIK-2); crnocoGHOCTHIO
MIOHUMAaTh 3HauY€HUs HMH(OPMAlMK B Pa3BUTUU COBPEMEHHOTO MH(POPMAIMOHHOTO OOIIeCTBa, CO3HAHUEM
OITACHOCTH M YTPO3bI, BOSHUKAIOUIEH B 3TOM IpOIecce, CIIOCOOHOCTHIO COOII0aTh OCHOBHBIE TPEOOBaHUS
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MH(POPMAIIMOHHON 0€301acCHOCTH, B TOM YHCJE 3amuThl rocyaapctBeHHON Takubl (OIIK-4); Bnamenuem
OCHOBHBIMM METOJaMHM U TpUEMaMU NPOBEACHUSI OSKCIEPUMEHTAIbHBIX HCCIEJOBaHUM B CBOEH
npodeccuoHalIbHON 007aCcTH; CIIOCOOHOCTBHIO MPOBOJIUTH CTAHAAPTHBIE U CEPTU(PUKALMOHHBIE HCIBITAaHUS
CBIPBS, TOTOBOM IMPOAYKIUHU U TeXHoyornyeckux mnpouecco (I1K-9);

3namb: 0COOEHHOCTH CTPOEHHUS KJIETOK IpO- M 3YKAPUOTHUECKUX OPraHM3MOB; 3aKOHOMEPHOCTHU
pocTa ¥ cnocoObl KyJIbTHUBHUPOBAHUS MUKPOOPIaHU3MOB; OCOOEHHOCTH METaboIM3Ma MUKPOOPTaHU3MOB U
TUINBI  OMOJIOTUYECKOTO  OKHCIEHUS; OCHOBbI TI'€HETHMKH, M3MEHYMBOCTb M  OCHOBBI  CEJIEKIUHU
MUKpPOOPIraHU3MOB; POJIb MUKPOOPTraHU3MOB B IIPUPO/IE.

Ymemsb: noAroTOBUTH HEOOXOIMMYIO TOCYLy U PUOOPHI Ul KYJIbTUBHPOBAHUS MUKPOOPIaHU3MOB
U MHKPOOHMOJIOTHYECKOTO KOHTPOJIS; OINpeAesaTh 00CEMEHEHHOCTh OOBEKTOB OKpY)KaloLeH cpeabl U
TEXHOTEHHBIX MOTOKOB; pa3paboTaTh PeXUM KyJIbTUBHUPOBAHUS, OCYIIECTBUTH MPOLECC KYJIbTUBHUPOBAHUS
MUKpPOOPIaHU3MOB B IEPUOJAUYECKUX YCIOBUSX U ONPEJEIUTh aKTUBHOCTH POCTA; ONMPEAEIUTh MUKPOOHbIE
KOMIIOHEHTbl OMOLIEHO3a TNPU MHUKPOCKONMPOBAHUM; BBIIEIUTh U3 OOBEKTOB OKpYXKAIOUIEH Ccpelibl
MHUKpPOOPIaHU3MBbI C 33JJaHHBIMU (PU3UOJIOTMYECKU CBOMCTBAMH.

Bradems: ocHOBaMU MUKPOOHOJIOTHYECKON TEXHHUKH;

3. KpaTkoe conep:kanue Iy cUMIIMHBI

Buonozua npomucmoe.

Mup MHKpOOpraHu3MOB, OO0IIME MPU3HAKU U pazHooOpasue. Ponb B mpupose U IpakTHUYECKOM
NEeSITEeIbHOCTH 4elloBeKa. buosioruss mpoTucToB (MUKpPOBOJOPOCIH, TpHObI, MpocTeiime, OaKkTepuw,
BHUPYChI): OCOOEHHOCTU CTPOEHUS KIJIETOK IMPOKAPHOT U 3YKApUOT, opraHeuibl U ux (yHkuuu. [TpuHummst
KJ1acCU(pUKaU1, 0COOEHHOCTU MUTAHUS U OTHOIIEHHUS K YCIOBUSAM OKPYXalOIIeH cpeibl. DKOJIOTUsl.

Pocm u kynomueuposanue muxpoopzanuzmog. TUNbl TUTAaHUSI MUKPOOPIaHW3MOB, MOCTYILIEHUE
MUTATENIbHBIX BEIIECTB B KJIETKY. BiusHue (akTopoB OKpyKawolled cpeabl Ha KU3HEACSITEIbHOCTb
MHUKpPOOPIraHU3MOB. Bujbl W cOCTaB NMUTATENbHBIX Cpel Ul KyJbTUBUPOBAHUS MHUKPOOPraHuzMoB. Poct
MUKpPOOPIraHHU3MOB, CIOCOOBI  M3MEpeHHs pocTa. MeToapl  KyJIbTUBHUPOBAHUS:  NEPUOIUUYECKOE,
HenpepbeIBHOE, UMMOOMIHn3anus kietok. Kpusas pocra. [lonsiTue o Auaykcuu pocra.

Memabonusm muxpoopzanuzmos. OOMEH BEIIECTB, KaK COBOKYIMHOCTh PEAKIMH KaTaboim3ma U
aHabonmu3Ma. OCOOEHHOCTH ANIEKTPOH-TPAHCIIOPTHBIX CUCTEM Pa3IMYHBIX TPYII MUKPOOPIaHU3MOB. THIIBI
OMOJIOTHYECKOTO OKUCIIEHU (a3poOHOE IbIXaHKe, aHAPOOHOE JbIXaHue, OpokeHune). A3poOHOE OKUCIICHHUE
OpraHn4eCKux BCHICCTB W HCOPraHUYCCKUX COC]II/IHGHI/IfI. Pa3Hoo6pa31/Ie OKHCIIAEMBIX OPraHHYCCKHUX
cyoctpaToB (Oenku, ueuTrONI030coaAepkamue, yriaeBogopoasl, C-1 coemunenuss u ap.). HemomHoe
okucieHnue, TpaHchopmauus. IlpakThueckoe 3HauYe€HHWE OTUX MPOLECCOB. AHaA’pOOHOE pa3IoKEHHE
opranuueckux BemiecTB. OcoOeHHOCTH OakTepuanbHOro (QoTocuHTe3a. bHOCHHTETHUYECKHE MPOLIECCHI
MUKPOOPraHU3MOB.

DKonozusn mukpoopzanusmos. PacnpocTpaHeHHE MHKpPOOpraHu3MOB B Ouocdepe. Dopmbl
B3aMMOOTHOIIIEHUH MHUKPOOPTraHU3MOB. MI/IKpOOpFaHI/ISMI)I n ouoTa. BI/II[I)I N3MCHYNBOCTHU
MHUKPOOPIraHUu3MOB. Tumel ecTecTBEHHOTO 0T60pa. ITonsTie o CCIICKIIMK MHUKPOOPraHM3MOB MW T'CHHO-
HHXXCHCPHBIX IITaMMax.

4. O0béM yueOHOI AU CIUNIUHBI
. O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E AKan. 4. AcTp.4.
O01mas TpyA0eMKOCTh JUCHMIIJIMHbI 4,0 144 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexmmm (JIek) 0,44 16 12
B TOM 4ucJie B (popme MPaKTUYECKOU MOATOTOBKH - - -
[TpaxTueckue 3anstus (113) 0,89 32 24
B TOM 4ucJie B (popme NPaKTUYECKOU MOATOTOBKH - - -
CamocrosiTeJibHAs padoTa 2,67 96 72
KoHTakTHas camocrosiTesnbHas paboTa 267 0,4 0,3
CaMOoCTOATENbHOE N3YUYCHHUE PA3/ICTIOB TUCITUTIIIHBI ’ 95,6 71,7
Buja koHTpOJISA:
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3auer ¢ oneHKol + | + | +

Buja nToroBoro KOHTpoJIsi: 3auer ¢ oneHKOi

AHHoTanus padoueil nporpammsl AucuuninHbl «HavyeprareabHasi reomeTpus»

1. leap MuCHUNIMHBI - TPHOOPETEHUE CTYICHTAMH 3HAHHUI B 00JIaCTH HA4epTaTEILHON T€OMETPUH
U WHXEHEPHOW TpaduKu, OCBOCHHE OCHOBHBIX IOJOKECHUM pPa3padOTKH MPOCKIIMOHHBIX YEPTEKEH,
MIPUMEHSIEMBIX B MHXECHEPHOU TMPAKTUKE, PA3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN, HEOOXOAUMBIX B
KOHCTPYKTOpPCKOM padoTe.

2. B pe3yabTaTe H3y4eHUs JUCUUILIUHBI 00y4aI0IMIACH JOJI2KEeH:

Obnadams cnenyromumu komrnerennusamu: OIK-2; TIK-11;

3namb: OCHOBHBIE 3aKOHBl TE€OMETPUYECKOTO0 (OPMHUPOBAHUSA, TIOCTPOCHUS U B3aHUMHOIO
repeceyeHus: MoJieliel TNIOCKOCTH U MPOCTPAHCTBA, HEOOXOIMMBIE Ui BBIMOJIHEHUSI U UYTEHUS uepTexei
KOHCTPYKLUH, pelIeHHE MO3UIHOHHBIX, METPUYECKUX 3a/1ay, BBIIIOJHEHUE pa3BEPTOK MOBEPXHOCTEH;
IIpeUMyIlecTBa rpauueckoro crnocoda npeacrapieHus HHPopMaLuK; rpapuieckue Gopmbl, TpaMMaTUKY.

Ymemsb: BOCHPUHMMATH ONTUMAJIBHOE COOTHOILIEHHE YacTed M 1LIeJIOr0 Ha OCHOBE TIpapUuecKux
MoJeNied, MPaKTUUYECKH pPEau3yeMblX B BUJE 4YepTEKEH KOHKPETHBIX IPOCTPAHCTBEHHBIX OOBEKTOB;
UCII0JIb30BaTh YEPTEK, TEXHUUECKUH PUCYHOK JJIsl TpauyecKoro MpeiCcTaBlIeHUs] TEXHUYECKUX pPELICHHIH;
ucnosib3oBath crangaptel ECKJl, KOHCTPYKTOpCKYIO AOKyMEHTalHio (YepTEXHYIH0 U TEKCTOBYIO) B
MIPOM3BOJICTBEHHOM, IPOEKTHOM U UCCIIEI0OBATEIbCKON paboTax.

Braoemv: OCHOBHBIMM TOHSTHSIMH, CBS3aHHBIMU C rpaUuecKUM IpeAcTaBiIeHHEM HH(pOpMaIu
rpadguyeckuMu crnocodaMy penieHus METPUYECKHX 3aJay IMPOCTPAHCTBEHHBIX OOBEKTOB Ha 4YEpTEKax,
METO/IaMU IPOELUPOBaHNUS U N300pa’keHUs IPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTHU MPOEKIIHH.

3. Coaep:xkanue JUCHUNIMHBI

[Ipeamer HauepTaTenbHOM reoMeTpun. Buapl npoennpoBanus. KOMIIEKCHBIN YepTeX TOYKH Ha 2 U
3 miockocTH npoekiui. CBs3b CUCTEMBI MJIOCKOCTEH MPOEKLMH C CUCTEMOI MPSIMOYrOJIbHBIX KOOPJIUHAT.
KommnekcHelil yeprex npsimoil. [IpsiMble U MI0CKOCTH, YaCTHOTO MoJiokeHUs. Onpenenenrue HaTypalbHOM
BEJINYMHBI OTpe3Ka. B3auMOnpHHAIIEKHOCTh TOYKM M NpsIMOM. I'J1aBHBIE JIMHMM IUIOCKOCTH. B3aummHoe
pacrnojio)keHue JByX npsMbix. OmpeneneHue BHAMMOCTH Ha KOMIUIEKCHOM uyepTexe. BzanmHoe
PacIoyIOKEeHNE NPSIMOU U IVIOCKOCTH, JIBYX IUIOCKOCTEN. [lepneHauKyIspHOCTh IPSIMON U IIJIOCKOCTH, ABYX
MpSIMBIX, ABYX IutockocTel. CriocoObl mpeoOpa3oBaHusl KOMILIEKCHOTO yepTeka. Criocod BpalieHusi BOKPYT
npoeuupyoumx npsameix. Cocod BpaieHus: BOKpYT mpsimMoil ypoBHs. [1nockonapamiensHoe nepemMenieHue.
Crioco6 3ameHnbl miockocTedd mpoekiuil. OCHOBHBIC 3a/ladyM, periaeMble CIOCOOOM 3aMEHBI TJIOCKOCTEH
npoeknuii. Kpusble inHMEM M noBepxHocTu. OOpaszoBaHue, 3aJaHHE M H300pa)K€HUE IOBEPXHOCTEH.
[loBepxHOoCTH BpalleHusi: KoHyc, cdepa, WIMHApP, Top. IlepeceyeHre MOBEPXHOCTU C IUIOCKOCTBIO.
Ilepeceyenne mnoBepxHOCTH ¢ JnHHEH. IlepecedeHne moOBEepXHOCTEW. MeETOX CEKyIIHUX IUIOCKOCTEH.
[lepeceuenne mnosepxHocTel. Meton KoHIEHTpuueckux cdep. Meroa KoHIeHTpuueckux chep. Meron
AKCUEHTPUUYECKUX cPep. AKCOHOMETPUUECKHE MPOEKIIUH.

4. O0béM yueOHOMH THCUMILTHHBI

. O0beM TUCUMIIIIMHBI
Buner yueouoii pagorst 3au. en. AKan. 4. AcTp. 4.
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILJIaHY 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,33 48 36
Jlexuuu (Jlek) 0,44 16 12
[Ipaxktuueckue 3ausarus (113) 0,67 24 18
Jlaboparopuble 3ansTus (J13) 0,22 8 6
CamocrosiTesbHas padora (CP): 1,67 60 45
CaMocCTOATETEHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 59,4 44,7
1,67

KonTtakTHas camocTosiTenpHas paboTa 0,6 0,3
3a4éT C OlleHKOIl U KypcoBasi padora + + +
Buja xoHTpOJIA 3a4ér ¢ oneHKOM
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«MarepuajioBeeHue B 0UOTEXHOJIOT MM

1. Heab AUCHUNJIMHBI — MPUOOPETEHHUE CTYICHTAMH 3HAHHM, TTO3BOJISIONINX OIEHUBATH MTOBEJCHUE
MaTepHUaIoB, HUCIOJIb3yEeMbIX B OHMOTEXHOJIOTHSAX, B YCIOBHUSX OKCIUIyaTalluM; BbBIOMpaTh MaTepuan u
TEXHOJIOTHIO €ro o0paboTKU € IeNIbI0 MOJY4YEeHMs 3aJaHHOM CTPYKTYpPhl U CBOWCTB, 00OECHEUMBAIOIINX
BBICOKYIO HAaJIe)KHOCTb U JIOJITOBEYHOCTb U3/IEIIHI.

2. B pe3yabTare u3yuyeHHUs JUCUMILIMHbI 00YYAKOIIUIACH 10JIKEH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

- CIIOCOOHOCTBIO M TOTOBHOCTBIO UCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX TUCHUILIMH
B NpodeccHoHaNbHON AEATEIbHOCTH, IPUMEHATh METOJbl MaTeMAaTUYECKOro aHalu3a U MOJAEIUpPOBaHUS,
TEOPETUYECKOTO U KCIIepUMeHTanbHOro uccienoBanus (OIIK-2);

-CIIOCOOHOCTBIO ~ HCIIOJIb30BATh  3HAHUS O COBPEMEHHOW  (U3WYECKOW KapTUHE  MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHWM BEIIECTBA I IOHMMAaHUS OKPYXKAIOIIETO
mupa u siBnennid npupo sl (OIIK-3);

-TOTOBHOCTBIO OLICHMBATh TEXHUYECKUE CPEACTBA M TEXHOJOIMM C YYETOM OKOJOTHYECKHX
nocieactsuit ux npumenenus (I1K-3);

- CHOCOOHOCTBIO pabOTaTh ¢ HAYYHO-TEXHUYECKOW WH(MOpMAaIMel, UCIOJIb30BaATh POCCHUCKUNA U
MEXAYHApOIHbIN ONBIT B MpodeccuoHanbHol AesreabHocTr (I1K-8).

3nams:

- OCHOBHBIC€ THUIIBI HEOPTraHWYECKUX W OPraHUYECKUX MaTEepPHAIOB, MPUMEHSIEMBIX B
OMOTEXHOJIOIMUECKUX MpOoLeccax U TEXHOJIOTUSX;

- CIOCOOBI MOJY4YEeHHS M O00JACTH NMPUMEHEHUS COBPEMEHHBIX HEOPraHWMYECKHUX U OPraHUYeCcKUX
MaTepHUajIOB, IPUMEHIEMBIX B OMOTEXHOJIOTUYECKUX MTPOLIECCAX U TEXHOIOTHIX;

- YCIIOBHMSl 3KCIUTyaTallUM W COBMECTHMOCTb COBPEMEHHBIX HEOPraHMYECKUX W OPraHUYECKHX
MaTepUajIoB, IPUMEHIEMBIX B OMOTEXHOJIOTUYECKUX MPOLIECCaX U TEXHOJIOTUSIX;

- TUINOBBIE METOJbI KOHTPOJISI W HCIBITAHWA COBPEMEHHBIX HEOPraHWYECKUX W OPraHuYeCKHUX
MaTepHUajIoB, IPUMEHIEMBIX B OMOTEXHOJIOTUYECKUX MTPOLIECCAX U TEXHOIOTHIX;

- yrBepxaeHHble B Poccuiickonn ®enepanuu InpaBuiaa W NPUHLIHINB MAPKUPOBKU COBPEMEHHBIX
HEOPraHMYECKUX W OPraHWYECKUX MaTepualioB, MPUMEHSEMBbIX B OHOTEXHOJIOIMUYECKHUX IIpolLeccax H
TEXHOJIOTUAX

Ymemo:
- OCYILECTBJISTh BHIOOp MaTepHalioB, IPUIOJHBIX K MPUMEHEHHUIO B OMOTEXHOJIOTHYECKUX
Iporeccax U TEXHOJIOTUX;

- OIPENENTh OCHOBHBIE CBOWCTBA HEOPTaHWYECKUX M OPraHUYECKUX MATEPHUATIOB, IPUMEHSIEMBIX B

OMOTEXHOJIOIMUECKUX MPOLEccax U TEXHOJIOTUSX;

- TPOTHO3HMPOBATh TIOBEICHHE U pabOTOCIOCOOHOCTh HEOPraHWYECKUX U OPraHHYSCKUX
MaTEPHAJIOB, IPUMEHAEMBIX B OMOTEXHOJIOTHYCCKHUX MPOIECCaX U TEXHOJIOTHX, B 3aBUCHMOCTH OT YCIIOBHIA
IKCIUTyaTaIUH;

Braoemw:

- METOJAaMM aHajM3a CBSI3M COCTaBa U CTPYKTYphl HEOPraHMYECKHMX U OpPraHUYECKUX
MaTepuaIoB, MPUMEHSIEMbIX B OHMOTEXHOJOTMYECKMX IpOLIeccaX M TEXHOJIOTHSIX, C UX CBOWCTBaMHU B
3aJlaHHBIX YCJIOBMSIX IKCIUTyaTalluH;
- HaBbIKAMHM M YMEHHEM OpraHM3allli U MPOBEACHUS MOUCKAa MHGOPMALIUU O MaTepuaiax C

3a/IaHHBIMH CBOMCTBaMU C ucnoJib3oBanueM pecypcoB HTb u MaTepHer-pecypcos.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

BBenenue

MarepuanoBeieHle Kak Hayka: II€JIM, 33Ja4yd W 3HauyeHue aucuuiiuHbl. OOmme TpeboBaHwMs,
IpeIbsBIseMble K MaTepuaiaM B 3aBUCMMOCTH OT YCJIOBHMM KCIIOJIb30BAHMS WM IKCIUTyaTauuu. Pa3Butue
HayKM O Marepuajax. 3HAUYE€HHE MAaTepHaioB B PAa3BUTHM XUMHUKO-TEXHOJIOTUYECKUX IIPOLECCOB U
obOecrieueHUH Ux 0€301acHOCTH.

Pa3nen 1. @u3uko-xuMnyeckne 0CHOBbI MATEPHAJIOBeICHUSI

- OCHOBHbBIE TIOHSATUS O CTPOEHUH, CTPYKTYpe M CBOWCTBAX MaTepHasioB. MeToabl U3y4eHHs
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CTPYKTYpBI U CBOMCTB MaTepuanoB. CTpoeHue marepuanoB. OCHOBHBIE THUIIBI KPUCTAIUIMUECKUX PELIETOK.
Knaccudukanus KpucTajijioB 1o THUIaM CBsI3U. AHM30TPOIHS CBOMCTB KPUCTAJLIOB.

- CpoiictBa marepuanioB. Ilokazarenu cBoiictB. Kiaccudukanus cBoilcTtB. MexaHuyeckue,
(bu3uYecKrue, XUMHUYECKUE, IKCITyaTallMOHHBIE W TEXHOJOTHYECKHE CBoiicTBa MarepuanoB. [lokazarenn
MEXaHUYECKUX CBOMCTB, OIpeAesieMble MPU CTATUYECKUX HMCIBITAHUSX HA pacTsLKeHHE U u3rud. Meroabl
OTpe/ieNIeHUs] TBEPIOCTH MaTEPHUAJIOB.

—  Ou3MKO-XMMHMYECKUE OCHOBBI MarepuanoBeneHus. OCHOBBI TEOPHM CIUIaBOB. Jluarpammsl
COCTOSIHMSI CIUIaBOB. TepMHHBI W omnpeneneHusd. Jluarpammbl - «COCTaB-CBOMCTBO». Da30BbIi COCTaB
CIUIaBOB. 3aBUCHUMOCTb MEXKIYy CBOWCTBaMHU CILJIaBOB M TUIOM jauarpammbl coctosiHus. [IpaBuno H.C.
Kypnakosa.

Paszpgen 2. MerajiimyecKkue MaTepHabl

XKeneso u crnaBel Ha ero ocHoBe. Cramu U uyryHsl. JKenesoyriaepoauctbie cruiaBbl. CTPYKTYphI
CIUIaBOB eJe30-yriepo. JluarpaMMbl COCTOSIHUS Kene30-1eMeHTUT. KoMnoHeHTsl, pa3bl U CTPYKTypHbIE
COCTaBJISAIOLIUE CTaJIel U OeNbIX YYT'yHOB.

KoHcTpyKiimoHHBIE  METaNIMYECKUE MaTepuanbl. YTJIEpOAUCTbIE U JIETHPOBaHHbIE  CTaJM.
Knaccudukanus craneld, omnpenerneHue MOHATHS KadyecTBa cTanu (TpeOoBaHMsSI K KadecTBY). BiusHue
yriepoja U MOCTOSHHBIX (TEXHOJIOTMYECKHUX) MPUMECEH Ha KayecTBO CTaJld, METO/bI YIy4LIEHUS! KauecTBa
cTaiu (MOBBIIIEHUE €€ KOHCTPYKIIMOHHOW NPOYHOCTH). BiMsHME JIerHpyrolMUX 3JI€MEHTOB Ha CBOMCTBa
cranu. KoHcTpykunoHHble ctanud. MHcTpyMeHTanbHble cranu. Kiaccudukanus yriepoaucTeiXx U
JErupoBaHHbIX cTasield. MapkupoBka craneil YyryHsl u TBepzble ciiaBbl. CBONCTBA U Ha3HAYEHHUE YYT'yHa.
[Ipouecc rpaduruzanuu. YyryHsl cepele, Oenble, KOBKHE, BBICOKOIIPOYHBIE, HX CBOWMCTBa, 00JacCTh
[IPUMEHEHUSI, MAPKUPOBKa.

Tepmuueckas oOpaboTka. Teopuss U MnpakTUKa TEPMHUYECKOW M XUMHUKO-TEPMUYECKOW 00pabOTKU
METaJJIOB U cruiaBoB. [Ipuposa, MeXaHU3M U YCIIOBUS NPOTEKAaHUS CTPYKTYPHBIX NMPEBpAIICHUN B CTaJH.
Buabr Tepmudeckoit 06padotku cranu: orxkur [ u Il pona, moaHBIA W HEMOJHBIA OTKUT, HOPMaJIA3AIHUA,
3aKaJika, OTIYCK. 3aKaJMBaeMOCTb M MPOKaJIMBAaeMOCTb cTajeil. BiusHue Tepmuueckoil oOpaboTku Ha
MeXaHWYeCKre CBOMCTBa cTanu. dusmyeckre OCHOBBI XMMHKO-TEpMHUYECKON 00paboTku. Juddy3nonnoe
HACBILL[EHUE TOBEPXHOCTU CTaJld HeMmeTayiamMu. Buzabl u cnocoObl 1eMeHTauuu. A30THPOBAHUE CTAJH.
Hudody3nonnas Meramunzanus. oHHass XUMUKO-TepMHUUYecKas 00paboTKa.

[IBeTHBIE MeTaIbl U CIJIaBbl Ha MX OCHOBe. OOIIas XapakTEpUCTUKA U KIACCU(PHUKALUSI METHBIX
crutaBoB. JlaryHu, OpoH3bI, MEJHO-HUKEJEBbIE CIulaBbl. OOMIas XapaKTepUCTHKA aIFOMUHHUEBBIX CILJIaBOB.
Jlepopmupyemblie aqlOMUHUEBBIE CIUIABbI, JIUTEHHbIE AIIOMHHHEBBIE CIUIaBbl. OOIIas XxapakTepUCTHUKa
MarHueBbIX cIu1aBoB. JledpopmupyeMble MarHueBble ciuiaBbl. JIuTeliHble MarHueBble CIUIaBbl. TUTaH U
CIUIaBbl Ha OCHOBE THUTaHA. BiusHue JEerupyroumx 3JI€MEHTOB Ha CTPYKTYpY M CBOWCTBAa THUTAaHOBBIX
CIUIaBOB. bepniunii ¥ CIIIaBbl Ha €70 OCHOBE. TyroriaBKMe METaJUIbI U CILUIaBbl HA X OCHOBE.

[TopomikoBble MeTAJIIMUECKHE MaTepHalibl. MaTepuaibl ¢ 0COObIMU 3JIEKTPUUYECKUMH CBOMCTBAMU.

Pa3nes 3. OcHoBBI KOppo3uM MeTa/UIOB. [IpHHIUIIBI M METO/BI 3AIIUTHI OT KOPPO3HUH.

OcHoBHbIE NTPUUKHBI KOppo3unu MeTamioB. [lokasarenu koppo3uu. Knaccudukanus Koppo3uOHHBIX
npoueccoB. Xumuueckas Kopposus. ['azoBas kopposus. Kopposust B KHAKOCTAX — HEIIEKTPOJIHUTAX.
OnexTpoxumuueckas Koppo3us. Kuneruka nsnexTpoxummuueckoid kopposuu. Kopposuss MeTanioB B
YCIIOBUSAX TEXHOJOTUYECKUX CPeJl XUMHUECKHUX IPOU3BO/JICTB.

[IpuHounel u  MeToAbl 3amUTBl  OT KOppo3uu. KOppO3MOHHOCTOMKHE METAaUIMYECKUE U
HEMETAINIMYECKHE MaTepuanbl. MeTobl 3allUThl MallMH M allapaToB XUMHUYECKHX IPOU3BOJCTB OT
Koppo3uu. UTHruOUTOpHl KOPPO3UH. DIEKTPOXUMUYECKAs 3aIIUTA. 3allUTHbIE TOKPBITHSI.

Paznen 4. Hemeranuyeckue MaTepuabl

- Hemerannuueckue marepuaibl. Marepuanbl HA OCHOBE BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH.
CrpoeHue u cBOHCTBa MOJMMEPOB. TepMOpeakTHUBHbIE W TEpMOIUIACTUYHBIE MoJuMepbl. CTpoeHHe u
cBoiictBa miuactMacc. (OCHOBHbIE Pa3HOBUIHOCTH MPOMBIIIJICHHBIX IMOJMMEPOB M IUIAcTMacc.
ApMHpOBaHHBIE MTOJIMMEPHBIE MaTepraibl. | 'a30HaNOIHEHHbIE MJIACTMACCHI.

- Oco0eHHOCTH CTPOEHHUS, CBOMCTBA PE3MHOBBIX MaTepuanoB. Pe3uHbl 001lero Ha3HaueHUs,
CHelHalIbHbIE PE3UHbI U 00JIaCTH UX IPUMEHEHHUS.

- Kepamuueckue warepuanbl. KOHCTpYKIIMOHHAsi, HWHCTPYMEHTaJbHAsi U TEXHUYECKas
kepamuka. Heoprannueckoe crekio. Kiaccudukanusi cTeKos MO Ha3HAYCHHWIO M OOJacTH MPUMEHEHHS.
Curamnsl. I'padur. Acbect. CBoiicTBa 1 00J1aCTH IPUMEHEHUSI.
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- JpeBecHbIe MaTepHAIbI.

- Komnosurnmonnsie  matepuansl  (KM).  OOmias  XapakTepucThKa  KOMIIO3UITMOHHBIX
MarepuanoB. JlucnepcHo-ynpouennsie KM, cnoucteie KM, BosiokHucteie KM. Kommno3uumoHHbie
MaTepuajbl Ha MeTauinyeckoil u Hemeramuinyeckoil ocHoBe. CAIl (crieueHHbIE alFOMUHUEBBIE TIOPOLIKH).
Kepamuueckre KoMNo3UIMOHHBIE MaTepraibl. | MOpuHbIE KOMIO3UIIMOHHbBIE MaTEPUAIIBI.

Pa3nes 5. JxoHoOMHU4YecKkH 000CHOBaHHBII BHIOOP MaTepHAaJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTEPUAJIOB JIIsl KOHKPETHOIO TEXHOJIOrn4Yeckoro npoiecca. Kpurepuu u
QITOPUTM BbIOOpPAa KOHCTPYKLUMOHHBIX MAaTE€pHAIOB. OKOJOTMYECKHE W HKOHOMHUYECKUE AaCIEeKThl
MaTepHUaJIOBEICHUS U 3alIUThl MATEPUAJIOB OT KOPPO3UU B OMOTEXHOJIOTHH.

4. O0beM yueOHOM THCUUTIIHHBI

Buabl yueOHoi padoThl Obnem AMCUNMIMHEL
3E B akapn. u. B actp. u.
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY TUIAHY 3 108 81
KonTrakTHasi padoTa - ay1MTOPHBIE 3aHATHS: 1,3 48 36
Jlexuuu (Jlek) 0,9 32 24
[IpaxTuueckue 3ansatus (113) 0,4 16 12
CamocrositesbHas padora (CP): 1,7 60 45
Pedepar 0,6 20 15
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
1,1
CaMOCTOSATENbHOE U3YUEHHUE PA3/IeIOB IUCHUIIIMHBI 39,8 29,85
Bua konTpoasn: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«MopaesupoBaHue XMMHKO-TEXHOJOTMYECKHUX MPOIECCOB B OMOTEXHOJIOTHI»

1. Heab aucuMILUIMHBI — MpUoOpeTeHrne 0a30BBIX 3HAHMWM O OCHOBHBIM pa3jieiaM Kypca, a TaKkKe
YMEHUUW W TPAKTUYECKUX HABHIKOB B 00JIACTH MOJCIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX IPOIECCOB,
WCIIOJIb3YEMBIX MPU PEIICHUH HAYYHBIX M TPAKTUYCCKUX 3a/1a4.

2. B pe3ysabTare u3y4eHHs] AMCHUIJIMHBI 00yYAKOIIMIACH 10JI5KEeH:
Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
IIK-1; IIK-10; ITK-11

3names:

o METOJBI  TIOCTPOEHHUS  OMIHUPUYECKHX  (CTATHCTHYECKUX) M (PU3UKO-XUMHUYECKUX
(TeopeTHYEeCKUX) MOIeTIel XUMUKO-TEXHOJIOTHYECKUX TPOIIECCOB;

o METOJbI HMACHTU(PUKAIMK MATEMAaTHYECKUX OMNHMCAHUN TEXHOJOTHMUYECKHX IMPOIECCOB Ha
OCHOBE DKCIIEPUMEHTAIBHBIX JaHHBIX;

o METOJbl  ONTUMM3AIMA  XUMHUKO-TEXHOJIOTHUYECKHX  MPOIECCOB C  MPUMEHEHHEM
AMITUPUIECKUX U/UIH HU3UKO-XUMHUECKIX MOJICIICH;

Ymemy:

o MPUMEHSATh HW3BECTHBIE METOJbl BBIYHCIUTEILHON MaTeMaTHKH W  MaTeMaTHYECKOM

CTaTUCTHUKU I PCHICHUSA KOHKPETHBIX 3aJad pacucTta, MOACIUPOBAHMA, I/II[CHTI/I(bI/IKaHI/II/I U OoIITUMU3aAlINN
IIpH UCCIICAOBAHWH, ITPOCKTUPOBAHNHU U YIIPABJICHHUHU ITpOLECCaMU XAMHYECKOHM TEXHOJIOTHH

o WCII0JIb30BaTh B CBOCH MPAKTUYCCKOM JACSITEILHOCTH JUTS IOCTIDKEHUS ITHX IeJIeH N3BECTHBIC
MAKeThl MPUKIIATHBIX POTPAMM.

Braoemy:

o METOJJAMH MAaTEMaTHYeCKOW CTATUCTUKUA IS OOpabOTKM pe3yiIbTaTOB AaKTUBHBIX U
MACCUBHBIX YKCIICPUMEHTOB

° METOJ/JIaMH BBIYMCITHTEILHOW MATEMAaTHKH JUIS Pa3paOOTKH W PeaTu3alliid Ha KOMIIBIOTEpax

AJITOPUTMOB MOJCIIMPOBAHUA, I/I)IGHTI/I(bI/IKaHI/II/I " ONITUMHU3ALUN XUMHUKO-TCXHOJOTHUYCCKUX ITPOLECCOB;

3. Kpartkoe cogep:xaHue JUCUMILIHHbI
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Tema 1. OCHOBHbIC HOHATHS.

OCHOBHbIE MPHUHLMIIBI KOMIIBIOTEPHOIO MOJEIUPOBAHUSA XUMHKO-TEXHOJOIMYECKUX MPOLIECCOB
(XTII). Maremaruyeckue OSMIHMPUYECKHME U MaTeMaTHyecKue (U3MKO-XMMHUYECKHE MOJEIU U
KOMIIBIOTEPHOE MOJIeINpOBaHue. JleTepMUHUPOBAHHbIE U BEPOSATHOCTHHIE MATEMaTUYECKHE MOIEIH.
[IpumeHeHre METOHOJOTMM CHCTEMHOIO aHaiuM3a JJjs pelleHus 3ajnad mojenupoBaHus. llpumenenue
MPUHIMIA «YEPHOIO SIIMKA» IpU MaTeMaTHYeCKOM MOJETUPOBAHHUU. ABTOMAaTHU3MPOBAHHBIE CUCTEMBI
npukiagHoil uHpopmaTuku. Mepapxuueckas CTpyKTypa XHUMHUYECKUX MPOU3BOJCTB U UX MATEMAaTUYECKUX
Mozenel. [IpuMeHeHre KOMIbIOTEPHBIX MOJIENed XMMHUYECKUX MPOLECCOB JUIsl aHaIu3a, ONTUMHU3ALUU U
CHUHTE3a XUMHUKO-TEXHOJIOTUYECKUX cucteM. OCHOBHBIE MPHEMbl MaTEeMAaTUYECKOTO MOJACIUPOBAHUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((PU3MKO-XUMHUECKUI) 1 KOMOMHUPOBaHHbBIN (TeopeTuueckuii). [loctpoenue
CTaTUYECKUX M JHUHAMUYECKHMX Mozened. Pemenne npsmbix 3agad. [IpoekTHBIE W ITOBEPOYHBIN
(oueHouHbI) pacuer mpoueccoB. Pemienne oOpaTHbIXx 3amad. [lapamerpuyeckass U CTpyKTypHas
UIACHTUPUKAIMS MaTeMaTU4YeCKUX MoJeiell. YCTaHOBJIEHHE a/JeKBAaTHOCTH MaTeMaTHYEeCKHX MOJeNei.
Crparerusi TNpOBENEHHUS PACUETHBIX MCCIENOBAHUI M KOMIIBIOTEPHOTO MOJEIUPOBAHUS PEAIbHBIX
IIPOLIECCOB.

Pa3nea 1. IlocTpoenne sMnupuyecKux MoJesieil XHMHKO-TEXHOJIOTHYeCKUX MTPOLecCOB.

Tema 1.1. @opMyJaupoBKa 3aJa4y  ANNPOKCHMMANMHU  JAHHBIX /ISl ONHCAHMHA
JKCIIePUMEHTAJILHBIX 3aBHCHMOCTeli W TOJYyYeHHs] IMIHPUYECKHUX Mojeseil npoueccoB. Bumel
KpuTepueB annpokcumanuu. Kpurepuili Mmetosa HauMeHbIIUX KBaJApaToB. PellleHue 3aaun annpokcuMaiuu
JUIsT  HENWHEHHOW W JHMHEHHOW ™Mo mapaMmerpaM Mojene. Marpuunas QopMyaupoBKa 3agadu
anmnpoKCUMaluu. AHATUTUYECKUM U aJTOPUTMUYECKUI MOJIXObI Ul PEIICHUS 3a/1a4M allllPOKCUMALUU JUIs
JIMHENHBIX U JTMHEapU30BaHHBIX MOJIETIe METOI0M HAaUMEHbBIIUX KBa/IpaToOB.

Tema 1.2. HopmaabHblii 3aK0H pacnpejejieHusi i BeKTOPHbBIX CJAYYAHBIX BeJUMYHMHbI U
onpejiesieHHe MX YUCJIOBbIX XapPAKTEePUCTHK. MaTemMaTuueckoe OKUJaHUe U JUCHEpCUsl IS BEKTOPHBIX
CIIy4allHbIX  BENMYMH. JIMUCIIEpCHOHHBIN W  KOpPPEJSIMMOHHBIA  aHaym3. llonsatus  nucnepcun
BOCIIPOM3BOJMMOCTH U aJ€KBATHOCTH, a TAaKXKE - OCTaTO4YHON aucnepcuu. OnpenesneHrne BbHIOOPOUYHBIX
KO3 PHUIIMEeHTOB KOppesauu 1 KodpPuimenTa MHOKECTBEHHONU Koppensauu. CTaTUCTUYECKU MOAX0 K
OTIPEJIENICHUIO OIINOOK U MOTPEIIHOCTEN B IKCIIEPUMEHTAIbHBIX TOUKAaX U3MEPEHUH.

Tema 1.3. PerpeccHoHHbI ¥ KOPPEJSAUMOHHbIH aHAAM3 /IS NOCTPOCHUS JIMIUPHYECKHX
Mojiesieil HA OCHOBe JIAHHBIX NACCHBHOIO JKcnepuMeHTa. [loHATHS (QyHKIMM OTKIMKA M (aKTOPOB.
OcHOBHBIE JONYIIEHUSI PETPECCHOHHOTO U KOPPESILIMOHHOTO aHan3a. Kpurepuu npoBepKu 0THOPOIHOCTH
nucnepcuii. Belbop Bua ypaBHEHUM perpeccuu, a Takke omnpeesieHne Ko3(pQUIIMEeHTOB perpeccuu U Ux
3HAYUMOCTH € ucnoJib3oBaHueM Kputepus CrbrogenTta. Ilponeaypa HCKIIOYEHHS HE3HAYMMBIX
ko3¢ punmenToB perpeccuu. OnpeneneHne aJeKBaTHOCTH PErPECCHOHHBIX MOJIENEH ¢ MOMOIIbIO KPUTEPHS
dumepa.

Tema 1.4. OcHOBHbIE 10JI0KEHUSI TeOpHHU ILIAHUPOBAaHUA 3KcnepuMeHTOB (I): mosaHbIi
dakTopubli 3xcnepumenT (IIPJ) u 00padorka ero pe3yapraroB. OnTUMaIbHBIE CBOWCTBA MaTpPHULIbI
IUTAaHUPOBAHUS M CBOMCTBO OpTOroHanbHOCTH. Onpenenenne Kod(hULIHUEHTOB MOJIENel, UX 3HAUUMOCTH U
IIpOBEpKa aJeKBAaTHOCTH YypaBHEHHUs perpeccu. CBOMCTBO poTaTabeNbHOCTU MOJHOTO (PaKTOPHOTO
AKCIEPUMEHTA.

Tema 1.5. OcHOBHBIC 10JIOKCHUS TEOpHMM IJIAHMPOBaHusA IkcnepuMeHtoB  (II):
OPTOrOHAJIbHBIN HEHTPAJbHBIH KOMIO3UUHMOHHBIN 1iad (OIKII) skcniepuMeHTOB ¥ 00padoTKa ero
pesyabpTaroB. ObecrieyeHre OPTOTOHATBHOCTH MAaTpPULbl IUIAHUPOBAHMS U OINPEIENICHUE BETUYMHbI
3Be3nHorO Iwieda. OmnpepeneHrne KOAIQOUIIMEHTOB MOJIETH, WX 3HAYMMOCTH U OIICHKA aJCKBAaTHOCTHU
ypaBHEHHUs perpeccuu. PacueTHoe BbIUKCIEHHE KOOPAUHAT TOUKH ONTUMYMa (3KCTpeMyMa).

Tema 1.6._OnTuMHu3anus IKCIePUMEHTAJBHBIX HCC/IeI0BAHNI ¢ IpUMeHeHneM MeTo1a Bokca-
Buabcona. OCHOBHBIE [TOAXO0/IbI K ONITUMU3ALIMU SKCIIEPUMEHTAJIbHBIX UCCIIEJOBAaHUN. DKCIIEPUMEHTAJIbHO-
cratuctuyeckuii merod. Crparerust ABMKEHHUS K ONTUMYMY LeneBod ¢GyHKuMM ((QYHKIMHM OTKIIHMKA)
IpaJUeHTHBIM MeToJOoM. KpuTepuu AOCTHXKEHHS «OYTH CTAllMOHAPHOMN 00JIaCTH» U METOJIbl YTOUHEHHS
MOJIOKEHUSI ONTUMAJILHOM TOUKH B (JaKTOPHOM IPOCTPAHCTBE.

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

Tema 2.1 Jranbl _MaTeMaTH4YeCcKOro MojaeaupoBaHusi. DopmMyaupoBKa THUIOTE3, MOCTPOCHHUE
MaTeMaTHYECKOro OMHUCaHUs, pa3padoTKa MOJEIUPYIOIIET0 alfOPUTMa, IPOBEPKA a/IeKBaTHOCTU MOJENIN U
UACHTUPUKAIMSI UX TaPAMETPOB, PACUETHBIE UCCIIETOBAHUS (BHIYMCIUTENbHBIN 3KCIIEPUMEHT).
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Tema 2.2 CocraBjeHue cHCTeM YPABHEHMIi MAaTeMaTH4YeCKOI0 ONMCAHUWS NPOLECcCOB H
pa3pa®orka (BbIOOP) AJrOPUTMOB  HMX peuieHWs. bIIOYHBIM DPUHIMI TOCTPOEHUS CTPYKTYPHBIX
MareMaTrudeckux Mojenei. OO000IeHHoOe omMcaHue ABMKEHUS TMOTOKOB (pa3 B ammaparax C MOMOIIBIO
TUAPOIMHAMUYECKUX MOJIeNIeH, YUUTHIBAIOLIUX COCPEOTOUCHHbBIE U PACIIPE/ICTICHHbIE HICTOYHUKY BEIIECTBA
u dHepruu (TeminotThbl). JloKanbHble HMHTEHCMBHOCTH HCTOYHHUKOB BEIIECTBA M TEIUIOTHI B IOTOKAaX,
COOTBETCTBYIOILIME  PA3IUYHbIM  (U3UKO-XMMHUYECKUX mpoueccaM. OCHOBHbIE THUIBI  YpaBHEHHM
MaTeMaTH4YECKOr0 OMNMCAaHUA XHWMUKO-TEXHOJIOTMYECKUX  IPOLECCOB — KOHEYHbIE, OOBIKHOBEHHBIE
muddepeHnranbabie U AU pepeHnanbHble ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX.

Tema 2.3 Maremaruyeckoe MOACJMPOBAHME CTANMOHAPHBLIX M JMHAMHYECKHX PEKUMOB
CUAPABJIHYECKHX TMPOLECCOB B TPYOONPOBOAHBIX cHCTeMaX, IJ100ajdbHble W 1eKOMIO3UIMOHHbBIE
MeTO/1bl pelleHusi cucTeM HeJlUHelHbIX YPABHEHHUIl, a Tak:Ke IBHbIe M HesiIBHbIE MeTO/bl YHCJIEHHOIQ
pelieHUsl cucreM OObIKHOBeHHBIX auddepennnanbubix ypaBHeHuil. CocraBiieHue YypaBHEHMMH
MaTeMaTH4eCKOro onucanus mnpouecca. [loctpoenne HHPOPMAITMOHHBIX MATPHUIL] MaTEMAaTHUECKUX MOJeei
JUis BbIOOpa OOIIEro ajroputMa pelieHdus — MOJENUPYIOUIEro ajropurMma. Peanusanusi anaropuTMoB
pelIeHUsT HEIUHEHHbIX M OOBIKHOBEHHBIX IU((epeHIHaTbHbIX ypaBHEeHUH. OnucaHue CTalMOHAPHBIX
pexumoB XTII ¢ npuMeHeHEM CHCTEM JIMHENHBIX U HEJIMHEMHBIX YpaBHEHUN. MTepanvioHHbIE aJrOpUTMBI
pemienus. Ilpumenenue MeronoB mnpocThix urepanuii u HproToHa-Padcona ans mosmydeHus pemieHus.
[IpobGnema cxoauMMOCTH mpoliecca pelieHUs. JIeKOMIO3MIMOHHBIM METOJ PpEIIeHUs CIOKHBIX CUCTEM
KOHEYHbIX ypaBHeHMH. [locTpoeHune nHQOpMALMOHHOW MaTpHLbl JJIs BHIOOpA ONTHUMAIbHOTO aJropuTMa
pemienus 3anaud. [lonstue xectkoctu cucteMm audepeHIUaTbHbIX YpaBHEHUN M KPUTEPHUU KECTKOCTH.
SIBHBIE (OBICTpBIE) U HESIBHBIE (MEUIEHHBIE) METObI pelieHus. MeToabl nepBoro (Meroj Diiepa), BTOporo
( MomubuIupoBaHHbBIE METOABI Diepa) u yeTBepToro nopsaka ( merox Pynre-Kyrra). Onenka TouHocTu
METO/I0B — owmubok yceueHus. llepexonnple oOmMOKM U OMIMOKM OKPYIJIEHUS NPU YHUCIEHHOM
UHTErpupoBaHuu JuddepeHInanbHbIX ypaBHeHUNH. CriocoObl o0ecnieueHrs CXOAMMOCTH PEUIeHMsI 3aa4u.
[IpumeHeHre HEABHBIX METOAOB [UIsl PEHICHHUA JKECTKUX cHucTeM Ju(@epeHIHaTIbHbIX YpaBHEHUIL.
Omnpenenenus 1ara MHTETPUPOBAHUS UTEPAallMOHHBIM MeTosoM. MertonoB Kpanka-Hukosnbcona (meron
Tpanewnuii).

Tema 2.4 Maremaruyeckoe MoOJAeJHPOBAHHE CTANMOHAPHBIX PEKUMOB  IPOLIECCOB
TelnJjonepeaayd B IUIACTHHYATHIX W 3MeeBHKOBBIX Tel1000MeHHUKaX. Maremaruueckoe OmnucaHue
MIPOLIECCOB C NMPUMEHEHHEM MOJIeNeld HACaJbHOrO0 CMEUIEHUsT U BbhITeCHeHus. Bwibop u rpaduyeckoe
IIpe/ICTaBJICHUE AIrOPUTMOB penieHus. [IpuMenenne cranjapTHRIX METOJI0OB BBIYUCIUTENBbHON MaTeMaTUKU
JUIs pellieHus 3a1au.

Tema 2.5 Maremaruyeckoe MOJCJUPOBAHME CTANMOHAPHBIX PEXKHMOB IPOLECCOB
TenJionepeaad B NPIMOTOYHBIX M NNPOTHBOTOYHBIX TPYOUATHIX TeNJI1000MEeHHUKOB, pellleHue 3a1a49i
Komm w kpaeBoii 3ajay¥ NpH HMHTEIPHPOBAHWM CHCTeM OObLIKHOBEHHBIX JM(pdepeHIHaIbHbIX
YpaBHeHMii. MaTtemaTuueckoe OomMcaHue MPOLIECCOB ¢ MPUMEHEHUEM MOJENIeH UIEaTbHOTO BBITECHEHUS.
Pemrenne 3amaunm Komm wm  kpaeBoi 3amaum. llpencraBiieHMe airOpUTMOB BBIYMCIEHUN B BHJE
MH(OPMALIMOHHOW MAaTpPUIIbI CHUCTEMbl YpPaBHEHMH MAaTEMaTH4YECKOTO OMHCAHMUSI U OJIOK-CXEM pPacyeToB.
Maremaruueckoe onucanue XTIl ¢ npumeHeHuneM cucTeM OOBIKHOBEHHBIX —JUPQepeHInanbHbIX
ypaBHeHUH. OmnucaHue OOBEKTOB C pacHpelesIeHHbBIMH B IMPOCTpaHCTBE mNapamerpamu. PopmyaupoBKa
HayaJbHBIX U KPACBBIX YCIOBUH 3a7a4 penieHus. YUCIeHHBIN alrOpUTM 1-ro mopsiaka Juisl peleHus 3a1a41
Komm. Meton «ipuctpenkm» A penieHus: KpaeBou 3a/1auu.

Tema 2.6 MaremaTnyeckoe MOJAeJIMPOBAHME CTANMOHAPHBIX PEKUMOB IIPOLIECCOB B PeaKTOpax
¢ Memaakoii. OnucaHne MUKPOKMHETUYECKUX 3aKOHOMEPHOCTEH MPOTEKaHUs MPOU3BOJIBHBIX CIOXKHBIX
XUMHUYECKUX peakuuid B KUAKOW ¢a3e s MHOTOKOMIIOHEHTHBIX cucteM. OmnpeneneHue KIH4eBbIX
KOMIIOHEHTOB CJIOKHBIX XMMHYECKMX pEaKIHMi ¢ NPUMEHEHHEM METOJIOB JIMHEHHOW anreOpbl - paHroB
MaTpHll CTEXMOMETPUYECKUX KOIPPUIMEHTOB peakuuu. MaTemMaTuueckoe OINHMCAHUE PEAKTOPHOTO
nporecca ¢ pyoalkon AJisi IpOU3BOJIbHOM CXEMbl MIPOTEKAHUS XUMHUUYECKON peakiuu. BpiOop airoputmos
pelIeHus 33Jayd C NpUMEHEHHEeM HH(OPMALMOHHONW MAaTpHILbl CUCTEMbl YpaBHEHUH MaTeMaTHYeCKOTO
ONMCAHUA U IPEJCTABICHUS aIrOPUTMa PELIEHHS C MOMOIIBIO OJIOK-CXEMBI pacdeTa Ipolecca.

Tema 2.7 Maremaruyeckoe MOACTHPOBAHHE HECTANMOHAPHBLIX PEKHUMOB IPOLIECCOB B
peakTopax ¢ Memajakoi. Maremarudeckass IIOCTaHOBKAa 3a/Jaydl JUid DPEAKIUM C IPOU3BOJIbHOM
CTEXMOMETpUUECKON cxeMoil. PopmynupoBka 3amaun Komm — 3a7adyd ¢ HAYaJIbHBIMU  YCIOBHUSMHU.
Pa3HocTHOE mpesncTaBiieHne cuUCTEMbl OOBIKHOBEHHBIX Ju(depeHnnanbHbiXx ypaBHeHui. I[locTpoenue
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nH(OPMaLIMOHHONW MaTpHULbl JUIsl BbIOOpa anropurMa pemeHus. I'paduueckoe mpeacTaBlieHuE aJropurMma
pelieHus B BUJie OJI0K-CXEMBbI pacuera.

Tema 2.8 Maremarnyeckoe MOACJMPOBAHME CTANMOHAPHBIX PEKMMOB B TPYy0YaThIX
pPeaKTopax ¢ NpAMOTOYHBLIM M NPOTHBOTOYHLIM JABHM/KEHHMEM TeIUIOHOCHTedeH. Maremarnyeckas
MOCTAHOBKA 3a/1aud JUISl PEAKIMM C KOHKPETHOM CTEXHMOMETPUYECKOU cxemou. PopMylHMpOBKa 3a1ayu
Komm — 3amaum ¢ HayalbHBIMM YCIOBUSIMH M KpacBOM 3aJayd — 3a7a4d C KPAacBbIMU YCIOBHSIMHU.
Pa3HocTHOE mpencTaBieHHE CHCTEM OOBIKHOBEHHBIX AudQepeHnnanbHblx ypaBHeHu. Iloctpoenue
nH(OPMaLMOHHBIX MaTpUIl Ui BbIOOpa alropuTMOB perieHus. ['paduueckoe npeacraBiieHne alropuTMOB
pelieHus B BUJie OJI0K-CXEMBbI pacuera.

Tema 2.9 Maremaruyeckoe MOACTHMPOBAHHME HECTANMOHAPHBLIX PEKHUMOB IPOLECCOB B
TPYOYAThIX PEAKTOPAaX W YHUCJIACHHbIC AJIOPUTMbI IMCKPETH3ANMU IS PEIICHUS CHUCTEM
auddepeHnNANbHBIX YPABHEHHI ¢ YACTHBIMHM NPOU3BOAHBLIMHM. MaremaTHuecKasl OCTaHOBKA 3aJa4u
JUISL PEAKLIUU C KOHKPETHOM CTEXHOMETPUYECKOM cxemou. POpMynMpOBKa HAYaIbHBIX W T'PaHUYHBIX
ycnoBuid. Jluddepennuanbable ypaBHEHHsI B YaCTHBIX IMPOU3BOAHBIX - JUIMIITUYECKOr0, TapaboInYecKoro
1 runepOoIMYeCKOro THUMOB. AJITOPUTMBI pelleHrs ypaBHEHHM mapalosmyeckoro tuma. Maremarudeckas
MOJIENIb XUMHUYECKOIO IPEBPAILECHHUS B H30TEPMHUYECKHUX YCJIOBHUAX JUISl HECTAlMOHAPHOTO IIpoIecca B
TpyOUaThIX ammaparax ¢ yueToM IpoJ0JIbHOIO NEepeMENIMBaHus U ¢ IPUMEHEHUEM OJIHOTIapaMeTpHYECcKOi
Tu(pPy3HOHHOW MOJENu ISl ONMCAHMsS THAPOAUHAMHYECKONM OOCTaHOBKM B PpEaKIMOHHOM IOTOKE.
ANroput™Mbl  peuieHUss B BHUJAE€ CHUCTEM HEIMHEHHBIX ypaBHEHHMH, a Takke OOBIKHOBEHHBIX
g depeHInaIbHbIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIIKOB.

Tema 2.10 Maremaruyeckoe MOJAEJMPOBAHME CTANMOHAPHBIX PEKHUMOB NPOLECCOB
HeNnpepLIBHOW MHOTOKOMIIOHEHTHOH _pekTuduUKAUMU ¥ __adcopOouuu. MaTeMaTuiecKkoe OIHUCaHHE
mporecca MHOTMOKOMIIOHEHTHOM peKTU(UKAIMU B TapeibyaToid KosioHHe. MojenupoBanue (a3oBoro
PaBHOBECHS M NPOLECCAa MACCOIIEPEAAUN Ha TapesikaX B MHOINOKOMIIOHEHTHBIX CHCTEMaX. YYeT TEeIJIOBBIX
O0amaHCOB HAa  Tapeilkax TIpu  MOJEIMPOBAHMM  Tpolecca B  PEKTU(PUKALMOHHOW  KOJIOHHE.
JIeKOMIIO3UIIMOHHBIN alTOPUTM pacyera Ipoliecca peKTU(PHUKAMU B KOJIOHHOM armapare. Maremarudyeckoe
OTIMCaHue TPoIlecca MHOTOKOMITIOHEHTHOM abcopOIiuu B HACaJOYHON KOJOHHE. MoaenupoBaHue Imporecca
MHOTOKOMIIOHEHTHOM MAacCOllepe/layd B CEKIMSAX HAcaJOYHOW KOJOHHBI. AJITOPUTM pPEUICHUS KpaeBOU
3a/1auM JUIsl MOJIEJIMPOBaHMUSI ITpoliecca abcopOLuu B HACAI0YHOM KOJIOHHE.

Paspnen 3. OCHOBBI ONITUMHM3ALUHM XUMHKO-TEXHOJIOTHYECKHUX MPOLECCOB.

Tema 3.1 PeuieHue 32124 ONTHMHU3ANUM € TEPMOAMHAMHUYECKHMH, TEXHOJOTHYECKHUMMU,
JKOHOMHYECKMMH, TEXHUKO-JKOHOMHMYECKMMHM W JIKOJOrHYeCKHMH KPUTePUAMH ONTHMAJbHOCTH.
Ontumanenbie pecypcocoeperatonme XTII. Beibop kputepreB ONTUMaIbHOCTH (IIENEBBIX (PYHKIIHIA).
dopmynMpoBKa MHOTOKpUTEpUATIBHON 3aaun ontuMusaiuu. OcoOEHHOCTH pelIeHHUs] ONTUMHU3AUOHHbIX
3anau XTIl npu HaMMUUK HECKOIBKUX KPUTEPHUEB ONTUMAIBHOCTH, OBPAXKHOM XapakTepe 1eneBor QyHKIUU
Y HaJIM4YUU OTPaHU4eHU 1-ro u 2-ro poxa.

Tema 3.2. ANropurMbl 0OJHOMEPHOWH ¥ MHOIOMEPHOW ONTHMH3ALMH. MeToabl CKaHWPOBAHUS,
JIOKAIM3aIMKU 3KCTPEMYyMa, 30JI0TOro ceyeHus u yucen dOuboHauu B ciaydyae OJHOMEPHOM ONTHMH3ALUU.
MeTo/1bl MHOTOMEPHOM ONTUMU3ALNUN HYJIEBOTO, IEPBOTO M BTOPOTO MOPAAKOB. CUMILIEKCHBIE, ClyyailHble
U TPaJMeHTHbIE METO bl MHOTOMEPHOU oNTUMM3AMKU. MeTo 1 ITpapHbIX PYHKUIUH.

3akiro4eHue.

A. IlpumeHeHue KoMNbIOTepHbIX Mojaeeil XTIl npu  npoeKTHPOBAHMH _XHUMHYECKHUX
npou3BoacTB — B CAIIP. 3anaun cucrem aBroMatusupoBanHoro npoektupoBanus (CAIIP) u crpykrypa
CUCTEM KOMIIbIOTEpHOTO NpoekTupoBanusa. NupopmanmonHoe m martemaruueckoe obecrneuenue CAIIP.
ABTOMAaTH3UPOBAHHOE POEKTUPOBAHNE C IPUMEHEHUEM KOMIBIOTEPHBIX Moened X TII.

b. IlpumeHenue komnblOTepHbIX Mojaedaeid XTIl npu  ynpaBjieHUH TEXHOJOTHYECKHUMU
npoueccamu — B ACYTII. Komnsiorepaoe monenupoanue XTI B pexxume peanbHOro BpeMenu. Cuctembl
npsiMoro 1U¢GpoBoro (KOMIBIOTEPHOIO) YIPABICHUS TEXHOJOIMYECKMMH TporieccaMu. OcoOeHHOCTH
peanu3anuu  KoMmnblOTepHbIX Mozened XTIl B aBTOMAaTW3UpOBAHHBIX CHCTEMAax  YIPaBJICHUS
texHojoruyeckumu npoueccamu (ACYTII).

4. O0beM yueOHOMH TUCHUITHHBI
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. O0beM IMCUMIINHBI
Bua yueOHo# padoThbl
3E AKan. 4. AcTp.4.
O0mas Tpy10eMKOCTh 1M CHHUILJIMHbI 3,0 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTuueckue 3anstus (113) - - -
Jlaboparopusie paboTs! (JIP) 0,44 16 12
CamocrosiTesibHasi pabora 1,67 60 45
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
1,67
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 59,6 44,7
Buja nToroBoro KOHTpoJIsi: 3ader c oneHKOM

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«XHUMHA OHO0JOrNYeCKH AKTUBHBIX BEIlIECTB»

1. Heap aucuumiauHbl «XUMHS OHOJOTMYECKM AKTHUBHBIX BELIECTB» JaTh CTYACHTY
IpeJicTaBlIeHe 000 BCEM MHOToOOpa3svu XMMHUYECKHUX COEJUHEHHH, BCTpEYaroluXcs B JKUBOM MPUPO/E,
XMUMHUYECKOM COCTaB€ Pa3HOOOpA3HBIX OPraHM3MOB M (YHKIMH KOHKPETHBIX COECIUHEHHH B KJIETKE H
OpraHu3Me B II€JIOM, a TaKK€ O XMMHUYECKON M MPOCTPAaHCTBEHHOM CTPYKTypaxX OCHOBHBIX OMOJIOIMUYECKU
aKTUBHBIX BEIIECTB, UX XUMHUYECKUX, (PU3NUECKUX, (PU3MKO-XUMUUYECKHX CBOWCTBAX, METOJIAX BBIJICJICHUS
13 MPUPOJTHBIX 0OBEKTOB U XUMUYECKOIO CUHTE3a JJISl MOCJIEAYIOLEro MPUMEHEHHUS] B METUIIMHE, TUIIEBOM
MPOU3BOJCTBE, CEIbCKOM XO3SIIICTBE, BETEPUHAPUH, SKOJOTHUECKOM 3alIUTE OKPYKAIOIIECH CPEIbl.

2 B pesyabrare u3ydeHusi JMCHUILIMHBI O00YyYalOLIMIiCA MOJIKeH: 00JiajaTh CieIyIOIIUMHU
KOMIIETEHIUSIMU: CHOCOOHOCTM M TOTOBHOCTH HCIIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLMIUIMH B MPO(EeCcCHOHATbHON N1eATeNbHOCTH, NPUMEHSATh METOJbl MaTeMaTH4YeCKOro aHaiu3a |
MOJENUPOBAHUSA, TEOPETUUYECKOr0 U 3KcnepuMeHTanbHoro wucciuenoBanus (OIIK-2); cnocoGHOCTH
UCIOJIb30BaTh 3HAHUS O COBPEMEHHOM (PU3MUECKON KapTHHE MHpa, IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA AJIsl IOHUMaHUS OKpYXaroliero Mupa u sisineHuit npupoast (OI1K-3);
BJIaJICHUEM OCHOBHBIMU METOJIaMU M IpHUEMaMU IPOBEJCHUS SKCIEPUMEHTAIbHBIX HCCIEI0BaHUN B CBOEH
npodeccruoHalIbHON 00JaCTH; CLIOCOOHOCTBIO MPOBOJUTH CTAaHAAPTHBIE U CEPTU(UKALMOHHBIE UCIIBITAHUS
ChIpbSl, TOTOBOM HpOAyKUuMU U TexHosornyeckux mnporeccoB (I1IK-9); Bnamenuem mutaHupoBaHus
JKCIIEPUMEHTa, 00pabOTKU U NPEACTaBICHU MOJIydeHHBIX pe3yibTaTtoB (I1K-10).

3name: XUMUYECKYI0 U MPOCTPAHCTBEHHYIO CTPYKTYpbI, XUMHUYEcKHe, (pusuueckue U (usmko-
XUMHYECKHE CBOMCTBA AMHHOKHCIOT U HUX IPOU3BOJAHBIX, OMOJIOTHYECKYIO POJb AMUHOKHCIOT U HUX
IIPOM3BOJIHBIX, METO/IbI BbIIEJICHUS U MOJIYYEHHUSI B YUCTOM BUJIE; CTPYKTYpPY, CBOICTBA U OMOJIOTUYECKYIO
¢GbyHKIMIO HanboJiee BaKHBIX MENTUIOB; CTPYKTYPY M MPOCTPAHCTBEHHYIO OPraHU3allli0 OEJIKOB, METO/IbI
UX BBIJIEJICHUS] U OUYHUCTKU; OCHOBHBIE MPOLIECCHI PEBpAIeHHs OEKOB, MENTHA0B U aMUHOKUCIIOT B )KUBBIX
OopraHu3Max; CTpoeHHWe W Kiaccupukanuio (EepMEHTOB, WX OCHOBHBIC CBOWCTBA, POJIb KO(GEPMEHTOB,
MPOCTETUYECKUX TpyHH, KO(aKTOpoB B (PEpMEHTATUBHOM KaTalu3€; XUMHUYECKYIO CTPYKTYpy U
IIPOCTPAHCTBEHHOE CTPOEHUE HYKJIEOTUIOB, HYKIEOTHI(OC(hATOB U pa3IUYHbIX THUIIOB HYKIEMHOBBIX
KHCJIOT, UX OCHOBHBIE CBOMCTBa M OMOJIOTMYECKHE (PYHKLIHMH, METOJbl BBIJIEICHMS, OUMCTKA M aHAJIM3a
HYKJIIEMHOBBIX KHUCJOT pa3JUYHbIX THIIOB; KiIacCU(UKALMIO, XUMHUYECKYI0 CTPYKTYpY U CTpOEHHUE
YIJIEBOJAOB, UX XUMHUYECKHUE, PU3NYECKUEe U (PU3UKO-XUMUYECKHE CBOICTBA, a TAKXKE€ METOJbl MOJYYEeHHUS,
BBIJICJICHUSI W OYHCTKH, pPa3zHOOOpa3ue BBHINOJHAEMBIX OHOJOTHYECKUX (YHKIMK; KiacCuuUKaImio,
XUMHUYECKYIO0 CTPYKTYpPY U CTPOEHHUE JIMIKJOB, MPOU3BOJAHBIX JUIHJIOB, UX XMUMHUYECKUE, (pU3nyUecKue u
(U3MKO-XMMHYECKHE CBOWCTBA, a TaKXK€ METOJbl IOJY4YEHMs, BbIACICHUS U OUYUCTKH, pazHOOOpasue
BBITIOJIHAEMBIX OMOJIOIMYECKUX (PYHKIIMM, OCHOBHbIE MPUHIUIIBI OPraHU3a[Mi U CTPOEHUSI OMOJIOTMYECKUX
MeMOpaH, ux OMOJOTru4YecKre PYHKLINN;

Ymemsb: 0OCO3HaHHO W apryMEHTHPOBAHO BHIOMPATH OMOJOTUYECKUM OOBEKT JISi BBIACICHUS
OMOJIOTMYECKH aKTUBHBIX BELIECTB; IPOBOAMUTH JIE3UHTErPALIMIO KIETOK U (PpaKMOHUPOBAHUE KIETOYHBIX
KOMIIOHEHTOB; BBIJCJIATh OWOJIOTMYECKHM AaKTHBHBIE BEIIECTBA W3 KYJIbTYpalIbHOW JKHUJIKOCTH U
PaCTUTENbHBIX, >KUBOTHBIX, TPUOHBIX M OaKTepHAIbHBIX KJIETOK METOJaMU 3KCTPAKLUH, OCAXKIACHUS,
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HOHHOIO O0OMeHa, XpomaTtorpaguu H YJIbTPaAaKOHUEHTPUPOBAHUS;, OCYLIECTBIISITh KAad€CTBEHHBIH U
KOJIMYECTBEHHBIN KOHTPOJIb COJIEP’KaHUsl OHMOJIOTMYECKH AKTHBHBIX BEIECTB B MCXOJHBIX OMOOOBEKTax,
MOJIYIPOAYKTAX, IOJIyJa€MbIX HA PA3JIMYHBIX CTAIUSIX OYUCTKH, B KOHEYHOM HPOAYKTE, HCIOIb3Ys
pazHooOpa3Hble aHAJIUTHYECKHE METOJWKM M MEeToAbl (U3MKO-XMMHUYECKOTO aHajlu3a; IPOBOJIUTH
00paboTKy pe3yJIbTaTOB U3MEPEHHH C NCIOJIB30BAaHUEM TAKETOB MPUKIIAJAHBIX IPOTPAMM;

Brnaoemwv: MeronamMu BbLAENEHUS M OYUCTKU Pa3JIMYHBIX OWOJOIMYECKH AaKTUBHBIX BEILECTB;
METO/IaMU TMPOBEACHUS CTaHJAPTHBIX HUCHBITAHUN [0 ONPENCJICHUIO MOoKa3aTesned (U3UKO-XUMUYECKHX
CBOMCTB pa3jaM4HbIX OMOJIOTMYECKH aKTUBHBIX BEIECTB; METOJIAMU KAau€CTBEHHOTO U KOJIMYECTBEHHOIO
aHaJIM3a pa3IUYHbIX OMOJOrMYECKHU aKTHBHBIX BEIIECTB B OMOJIOTHYECKHX OOBEKTaX U ChIphe (IIPOIYKIIMH)
OMOTEXHOJOIMYECKOr0  MPOU3BOJCTBA;  METOJAaMU  IUIAHUPOBAaHHWSA, IMpPOBEIEHUs U 00paboOTKH
AKCIEPUMEHTOB.

3. Kparkoe coaepxanue JHCIUIIHHBI

Paszoen 1

BBenenue. lVctopus wu3ydenust Omomosiekyn. OmnpeneneHuss OOBEKTOB M METOJOB H3y4YEHUS.
ITousaTre 0 OMOJIOTHUYECKH aKTHUBHEIX BelecTBaX. CBsa3b -XMMHHU OHOJIOTMYECKHM aKTHBHBIX BemiecTBl ¢
OPYTMMU JUCUMIUIMHAMHU. buomoinekynbl, MX O0COOEHHOCTM U 3HAY€HUE IS JKU3HEIEATEIbHOCTH
OopraHu3MoB. Mepapxusi MOJIEKYIIPHOM OpraHU3alnN KIETOK.

Pazoen 1. AMunokuciomesl u ux npou3eo0Hbvle, HeNMUObL, OENKU.

Paszoen 2

11. AMHUHOKHCJIO0TBHI. XUMHUYECKOE CTPOCHHME, ONTHUYECKassh H30MEpHs, XUMHUYECKUEe U (U3HKO-
XMUMHUYECKHE CBOMCTBA, OMOJIOTHYECKasi POJib B OPraHU3Me, METO/Ibl ITOJIYU€HHUS U BbIACICHUS U3 IPUPOTHBIX
00BEKTOB, MPOU3BOJAHBIE AMUHOKHCIIOT, UX Ouosiornueckas (pyHKIuUs, XUMHUECKHUE U (PU3UKO-XUMHUYECKUE
CBOMCTBA, OJYYEHHUE.

Paszoen 3

12. IlenTuapl. XHMMHYECKOE CTPOCHHE U IPOCTPAHCTBEHHAs OpraHU3alys, XapaKTepUCTUKHU
MENTUAHON CBSI3M, OWOJIOTMYECKass POJib B OpraHU3ME KaK pEeryiasiTopoB OMOXMMHUYECKHX IPOLECCOB,
MEeNTUAHbIE AHTUOMOTUKU, METOJbI IMOJYYE€HUS M BbLACIEHUS Pa3HOOOPA3HBIX MENTUIOB U3 MPUPOIHBIX
00BEKTOB.

Paszoen 4

13. beaku. Xumudeckoe CTPOCHHME M IPOCTPAHCTBEHHAs OpraHU3alWs, NEpBUYHAs, BTOPHUYHASI,
TPETUYHAsl U YETBEPTHUHASL CTPYKTYpPbI OEJIKOB, XUMUYECKHE U (PU3UKO-XMMHUECKHUE CBOWCTBA OEJIKOB U UX
pacTBOpoB, MHOrooOpasue OHOJOrMYecKUX (YHKUUN, METONbl BBIAEICHHUS W3 NPUPOIHBIX OOBEKTOB,
OUYMCTKU M KauYe€CTBEHHOIO0 U KOJIMYECTBEHHOI'O aHaJIM3a, METOJbl MCCIIECIOBAHUS CTPOEHUS U CTPYKTYpHI,
METO/1bI OIIPEICTICHHS KOHIIEBBIX aMUHOKHUCIIOT U METOIbl CEKBEHUPOBAHHUS.

Pazoen 2. @epmenmui. Hykneunoesvie Kuciomol.

Paszoen 5

2.1. ®epmenrtsl. [Ipupona pepmenToB, ux crpoenue, cocras. Kinaccuduxaius GepMeHTOB 10 TUITY
KaTaJu3upyeMbIX MMM peakiuil, OCHOBHbIE CBOICTBa ()EPMEHTOB Kak OEJIKOB M OHOKAaTaIu3aTOpOB.
CpaBHeHue (EpMEHTOB C XMMHUYECKUMM KaTanu3zaropamu. CyOcTpaTHas crnenuu(pUUHOCTb (EPMEHTOB, €€
Bujbpl. KodepMmeHTsl, mpocTeTHueckue Trpynmnbl, KOo(aKTopbl, BUTAMUHBL, UX OHOJIOTUYECKAas pPOJb.
MynbsTudepmenTHbie cucteMbl. OnpeseneHne akTUBHOCTH (PEPMEHTOB M CIIOCOOBI €€ Peryisiluu B KUBOI
KJIETKE.

Paszoen 6

2.2. Ilonsitue o Meradosmu3me. [loHsTHE 00 OCHOBHBIX ITpolieccax MpeBpalleHus OeIKoB, NENTH OB,
AMUHOKHCIIOT U UX MPOU3BOJIHBIX B KUBBIX OPraHU3MaXx.

Paszoen 7

2.3. HykJieoTnibl, HX NPOU3BOAHbIE U HYKJEHMHOBbIE KHCJIOThI. VIcTOpUs OTKPHITHS U U3yYECHHUS
HYKJIIEMHOBBIX KUCJIOT. [lMpUMUAMHOBBIE W IypUHOBBIE OCHOBAaHHWSA, HYKJICOTHUIbl U HYKJICO3M]IBI,
dbochopunpoBaHHbIE HYKIEOTHIBI, HUX XUMHUYECKHME U (PU3MKO-XMMHYECKHE CBOMCTBA, IOJIy4YEHUE.
buonornueckue GyHKIIMKU HYKICOTHAOB M uX Npon3BoAHBIX B opranusme. [JHK u PHK, ux xumuueckas u
MPOCTPAHCTBEHHAS! CTPYKTYPhI, XUMHUYECKHE U (PU3UKO-XUMUYECKUE CBOMCTBA, moiydenue. Buael JITHK u
PHK B knerkax mpokapuoT U 3yKapuoT, Ux Ouosornyeckue pyHkiuu. [IoHsTHe 06 OCHOBHBIX IpoIieccax,
MIPOUCXOJSIINX C YIaCTHEM HYKJIEHMHOBBIX KHCIIOT U HYKJICOTHIOB B )KMBBIX OPraHU3MaXx.

Pazoen 3. Yeneeoowl, nunudvt u ux npou3eooHuvle.
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Pazoen 8

3.1. YraeBoabl M ux npousBognble. Kitaccupukanus, XuMuyeckoe U IpOCTPAaHCTBEHHOE CTPOEHUE
OCHOBHBIX YIJIeBOJOB. MOHO-, IU- M Tpucaxapa, UX Ouojornyeckas (QpyHKIUS, XUMHUYECKHE U (DU3HKO-
XUMHUYECKHUE CBOMCTBA, MOJydyeHue. | Huko3uipl, Ux Ouosorudeckas (yHKIUS, XUMUYECKUE U (PU3UKO-
XUMHUYECKHE CBOMCTBA, MOjJydeHHe MU aHanu3. Onurocaxapuibl U IOJMCAXapUabl, UX OMOJOrHYecKas
GyHKIMS, XUMUYECKHME U (U3MKO-XMMHUYECKHE CBOMCTBA, IOJIy4Y€HHE U aHauu3. [JMKonenTunisl,
MENTUAOTIIMKAHBI, TJIMKOMPOTEUHBI, XUMUYECKUE U (DU3UKO-XUMHUUYECKHUE CBOMCTBA, OMOJIOTUYECKasl POJb B
OpraHu3Me, METOJbl BbIJEICHUS U3 HNPUPOAHBIX 00beKkToB. I[loHsATHE 00 OCHOBHBIX MpoIleccax,
MPOUCXOJSIINX C YIaCTUEM YIJIEBOJIOB B )KMBBIX OpraHU3Max.

Pazoen 9

3.2. JIunuasl 1 X npousBoaHbIe. PazHooOpaszue munuaHbix BemecTB. OCOOCHHOCTH CTPOCHHS U
kjaccupukanuss aunuaoB. llpocTble (KMpBI, KUpPHBIE CIHUPTHI U BOCKA) M CIIOXKHBIE (HEHTpalbHbIE,
MOJISIPHBIE M OKCWJIMIUHBI) JUNHUAbL. buonornyeckue ¢GyHKUMH, BBINOJHSIEMbIE Pa3IMUYHBIMU THUIIAMU
munuaoB. CTpyKTypHbIE (parMEeHTh! JIMIUAOB: KUPHbIE KUCJIOTHI U X MPOU3BOJIHBIE, )KUPHBIE CIUPTHI. X
XUMHUYECKHE U (U3MKO-XMMUYECKHE CBOMCTBA, MOJydeHHE M aHanu3. buojormueckue MeMOpaHbl, HUX
cTpoeHue © QyHKuMM. Jlunuael OMONOTMYECKUX MeMOpaH: INIMLEPOJUNHUAbL,  COUHTOJIMIIHIBI,
dbochomunuabl, TIUKOJUNUILl (TJIMKOTJIULEPO- M TIIIMKOC(HUHIOJMIUIBI), XOJecTepuH. B3aumocBs3b
CTpOEHHS JIMNUAOB ¢ UX QYHKUMSIMH B cocTaBe MeMOpaH. [IpousBojHbIe JIMMUIOB U UX OMOJOTHUECKHE
¢GbyHKIMM  (KMPOPACTBOPUMBIE BUTAMUHBI, MPOCTArJIaHINHbBI, KEJIYHbIE KHUCJIOTHI, IMOJIOBbIE TOPMOHBI U
KOPTHUKOCTEPOU/IbI), UX XUMUYECKUE U (PU3MKO-XMMHUYECKHE CBOMCTBA, MosydeHue u aHanus. [lonsrtue o6
OCHOBHBIX IIpoLieccax, IPOUCXOISIINX C YYACTUEM JIMITUJIOB U UX MPOU3BOJAHBIX B KUBBIX OpraHU3MaXx.

4 O0beM y4eOHOI AUCHUNIUHBI

Buabl yuedHoii padoThI O0beM IMCUMIIINHBI
3E AKaj. 4. Actp. 4.

OO01ast TpyA0eMKOCTh JUCHHUILIMHBI 110 Y4e0HOMY ILIAHY 4,0 144 108
KonrakTHasi padoTa — ayIuTOPHbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOU OATOTOBKHU 0 0 0
Jexknuu (Jlek) 0,44 16 12
B TOM 4ucJie B (popMe MPaKTUYECKON MOATOTOBKH 0 0 0
[IpaxTuueckue 3ansatus (I113) 0,89 32 24
B TOM 4ucJie B (popMe MPaKTUUECKOH MOATOTOBKH 0 0 0
CamocrositesbHast pabora (CP): 1,67 60 45
CaMOCTOSATENbHOE N3YUEHUE PA3/IEI0B AUCHUIIIIMHbI 1,67 60 45
Bujx koHTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyToOUYHast aTTeCTaIus 1 0,4 0,3
[ToaroToBka Kk 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIsi IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«O01mas OMOTEXHOJIOT U

1.  eab aucuumiauHbl «OCHOBBI OMOTEXHOJOTUW» JIaTh CTYJIEHTY LEIOCTHBIE MPEACTAaBIECHUS O
COBPEMEHHOM COCTOSIHUM M TIEPCHEKTUBAX pa3BUTHUA OHOTEXHOJOTMM KaK HaIlpaBJiCHMUs HAaydyHOU H
MIPAKTUYECKON JESITEIbHOCTH YeJIOBEKa, OCHOBAHHOM Ha KCIIOJIb30BAaHUM OMOTEXHOJOTHYECKHX OOBEKTOB
(K1€eTOK MHUKpPOOPTIaHU3MOB, PACT€HUH, KMUBOTHBIX M T.I.) WJIM MOJIEKYJ (HYKJIEHMHOBBIX KHCIIOT, O€JIKOB-
(epMeHTOB, YIJIeBOJOB, JUIHJIOB B UHIUBUIYaIbHOM BUJE WU B BHJAE UX CMECH, KOMILJIEKCOB U IIp.) AJIs
HCI0JIb30BAHUS B MPOMBIIUIEHHOM IPOU3BOJICTBE, 3APAaBOOXPAHEHUH, dKOJOruueckon 3ammure. [lpu 3tom
MIPENIONaraeTcsi, YTo CTYAEHThl UMEIT (YHIAMEHTAJIbHYIO MOATOTOBKY IO TEOPETHUECKHUM pa3JienaM
XUMUHU, OMOXUMUH, 00IIeH OHOJIOTHH 1 MUKPOOHMOJIOTHH, OCHOBHBIM IIPOIIECCAaM U ammaparaM XUMHUYECKOH
1 OMOXMMHMYECKON TEXHOJIOTUH.

2. B pe3yiabrare u3ydeHMs AUCHMIUIMHBI 00ydaroluiicsl J0JIKeH: 00JaJaTh CIEIyIOIIUMHU
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KOMITETEHIUSIMU: TOTOBHOCTBHIO OLIEHUBATh TEXHUYECKUE CPEICTBA U TEXHOJIOTHH C YIETOM HKOJIOTMUYECKUX
nocnenctBuil ux npumeHenus (I1IK-3); BrmageHueM OCHOBHBIMH METOJAAMHM U INpPUEMaMHU IPOBEICHUS
AKCIIEPUMEHTAIIbHBIX HCCIECOBAHUNM B CBOEH MPOEeCCHOHAIBHOM 00JIaCTH; CIIOCOOHOCTHIO MPOBOIUTH
CTaHJApTHbIE M CEPTU(UKALMOHHBIE HCIBITAHUS CbIPbsi, TOTOBOM MPOAYKIHH U TEXHOJOTUYECKUX
npoueccoB (I1K-9); Branenuem miaHupoBaHus SKCIEPUMEHTa, 0OpaOOTKU U MPEACTaBICHUS MOTYyYEHHBIX
pesynbraToB (I1IK-10);

3name: OCHOBHbIE TNPUHIUIBI OpraHU3allid  OMOTEXHOJOIMYECKOr0  IPOU3BOJICTBA,  €ro
UEpapXUUYECKYI0 CTPYKTYpPY, METO/bl OLEHKHU 3()(PEKTUBHOCTU MPOU3BOJCTBA; MPUHIUIHAIBHYIO CXEMY

OMOTEXHOJIOIMYECKOI0 MPOU3BOJCTBA; SKOHOMHUYECKHE KPUTEPUU ONTUMHU3ALMUU IPOU3BOJICTBA;
OCOOEHHOCTH MOJICIIUPOBAHMSI, MACIITAOMPOBAaHUS U ONTUMH3ALUUU OHOTEXHOJIOTUYECKUX CXEM U
MIPOIIECCOB; OCHOBBI OMOTEXHOJIOTUH, OCHOBHBIE OMOOOBEKTHI M METOJIbI pabOThl ¢ HUMH; OMOXUMHUYECKHE,
XUMHUYECKHE U (U3UKO-XMMHUYECKHE MPOIIECCHI IPOTEKAIOIINE B OMOpeakTopax 1 Ha CTaAUsIX MepepadoTKH,
CBSA3aHHBIX C BBIJICJICHUEM M OYMCTKOM II€JIEBOIO NPOAYKTa; 3aKOHOMEPHOCTH KHHETHKH pOCTa
MUKpPOOPIraHU3MOB U 00pa3oBaHUs NMPOJIYKTOB MeTa00JIM3Ma; MOJIENH pocTa U 00pa3oBaHUS MPOIYKTOB;
METO/bl KYJIbTUBHUPOBAHMS; OCHOBBI SH3MMOJIOTMM, METOJbl MMMOOWIM3aLMUA (PEPMEHTOB M KIETOK,
NPUHIMIBI  MMMYHHOTO  aHaJIM3a; Ba)KHEWIIME IPOU3BOJCTBA  IPOMBILUICHHON, MEIULUHCKOM,
CEJIbCKOXO3SUCTBEHHOM, SKOJIOIMYECKOM OHOTEXHOJIOTMH, OHOHAHOTEXHOJOTMM; PpOJU COBPEMEHHOMN
OMOTEXHOJIOTMH B Pa3BUTHU COBPEMEHHOM 3HEPreTUKU, TEXHOJIOIMH BbIJECIEHUS METAIJIOB U3 PY/I, JIETKON
MIPOMBIIIJIEHHOCTH.

Ymempw: ocyliecTBIATh KyJbTUBUPOBAHHE MUKPOOPIraHU3MOB B a3pOOHBIX U aHAIPOOHBIX YCIOBUAX
B 71a00paTOpUU; BBLAEIATH MPOAYKTHl METa0OJM3Ma U3 KyJIbTYpalbHOM KHAKOCTU U KJIETOK HPOAYLEHTa
METO/JIaMU  3KCTPAKIUHU, OCAXJCHHSA, HOHHOTO OOMEHa U YJIbTPAKOHLUEHTPUPOBAHMS; OCYLIECTBIATh
KOHTPOJIb COJEpXKaHUSl IEJIEBOIO0 KOMIIOHEHTa B THOJYNPOJIYKTaX, IOJy4aeMbIX Ha OTIEIbHBIX
TEXHOJIOTHYECKUX CTaJUSIX; MPOBOJUTH OOpabOTKY pe3ysbTaTOB HM3MEPEHUI C HCIOJIb30BAaHUEM IaKETOB
MPUKIAJHBIX MPOTpaMM; HCIOJIb30BaTh CTAHIAAPTHl M JIPYI'ME€ HOPMATHUBHBIE JOKYMEHTBHI IpPH OICHKE,
KOHTPOJIE KaueCTBa U CePTU(PUKAIINY CHIPbS U MPOTYKIMH; ONPEAEIATh NapaMeTPhl ChIPbsl U MPOIYKIINH IIPU
ux ceprtudukanyu; BbIOpaTh PALUOHATIBHYIO CXE€MY OHMOTEXHOJIOIMYECKOIo IPOU3BOJICTBA 3aJaHHOTO
MIPOJIyKTa, OLIEHUBATh TEXHOJOTUYECKYIO 3()(PEKTUBHOCTH TPOU3BOICTBA.

Braoemws: metonamMm OYMCTKM W CTEpWIM3ALMU BO3[yXa, KOHCTPYHMPOBAaHHS M CTEpPHIM3ALUU
MUTATENIbHBIX CpEJ; METOJaMU IPOBEICHHS CTaHIAPTHBIX HCHBITAHUN IO ONPEENICHUIO IOKa3arenen
(U3UKO-XMMHUYECKUX CBOWCTB ChIPbSl U MPOAYKIIMH; METOJAAMU TEXHHUYECKOIO KOHTPOJIS MO COOJIIOJIEHUIO
TEXHOJIOTUYECKOW JUCUMIUIMHBI B YCJIOBHUSX JEHCTBYIOLIEIO0 OHOTEXHOJOTMYECKOIO IPOU3BOJICTBA;
METO/IaMH IUIAaHUPOBAHMSI, TPOBEJIEHUS U 00paOOTKHU OMOTEXHOJOTHYECKUX IKCIIEPUMEHTOB.

3. Kpartkoe cogep:xanue IuCHHUILTHAHBI

Beeoenue. CoBpeMeHHOE COCTOSHME U NEPCIEKTHUBBI pa3BuTUs OuortexHosnoruu. [Ipenmer
OMOTEXHOJIOIMH. XapaKTEepUCTUKA Pa3IMYHBIX BUAOB OMOTEXHOJOTMYECKOW MPOIYKIHUU (MUPOBON 00beM
IIPOM3BO/ICTBA B HATYPAJIBLHOM U JIEHEKHOM BBIPQKEHHUH) U €€ OCHOBHbIE IOTPEOUTEIH.

Pazoen 1. Memoowvt ouomexunonozuu. OcHOBHbIE OMOOOBEKTHl OMOTEXHOJIOTUU: MUKPOOPraHU3MBI,
KJIEeTKM W TKAaHU pPACTeHUH, >KMBOTHBIX M YEIOBEKa, OMOKaTaln3aropbl. MeToabl KOHCTPYHPOBAHUS
IIPOJIyLIEHTOB OMOJIOrMYECKH aKTUBHBIX BEUIECTB: celeKuus, MeTo]l pekoMOuHanTHbIX JIHK, rubpunomuas
texHosorusi. CeipbeBasi 0a3a OUOTEXHOJIOTUU. THUIOBBIE TEXHOJIOIMYECKHUE IPUEMBlI U OCOOEHHOCTH
KYJIbTUBUPOBAaHUS MHUKPOOPraHU3MOB, KJIETOK W TKaHEH pacTeHHi, KUBOTHBIX W 4YeJOBEKa, INOJy4eHHE
BHEKJIETOUYHBIX M BHYTPUKJIETOYHBIX IPOJIYKTOB OMOCHMHTEe3a M OuoTpaHcopmanuu B jgaboparopuud M
npousBojicTBe. OcoOEHHOCTH HMMMOOWIM3AIMK OMOOOBEKTOB M HMX IPUMEHEHHE B OUOTEXHOJIOTHUU.
TunoBble TEXHOJOrMYECKHE IMpPUEMbl U anmapaTypHoe odgopmiieHHe CTaauil  KyJIbTUBUPOBAHUS
(buocuHTE3a), MOAACPIKAHNS ACENTUUCCKUX YCIOBUHM, TeMiepaTypsl, pH cpenbl u ap. mapaMeTpoB Iporecca
Ha TpeOyeMOM ypOBHE, TEIUIO- U MacCOOOMEHa; CTaANM BBIJICJICHNS U OUYUCTKU IPOAYKTOB OMOCHHTE3A.

TecTupoBaHue OMOJIOTUYECKH AKTHUBHBIX BEIIECTB IO THUIOBBIM CX€MaM, HAJEKHOCTH Ipoliecca,
OXpaHbI OKPY’KaIoLIEel Cpe/bl, KOHTPOJIS U O€30MacHbBIX YCIOBUN HKCILUTyaTallkH.

BcenoMorarenbHble CTaAuKM TEXHOJOTHYECKOrO Ipollecca U HUX pojib B OMOTEXHOJIOTHMYECKOM
MIPOU3BO/ICTBE.

CoBpemMeHHbIE MOAXOABI K CO3JAHUIO pPECypco- U JHeprocOeperaroliux TEXHOJOTUH H
MaJOO0TXOJAHbBIX TPOU3BOJICTB.

Pazoen 2. Ilpomviuwnennan ouomexuonozusa. [Ipon3BoacTBo Oeiaka OJHOKIECTOYHBIX OPTaHU3MOB.
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[IpoOnembl M mepcnekTuBbl. [IpoMbIIUIEHHBIE MITAMMBI-IPOAYLIEHTH. TpeGoBaHMs, MPEABbABISEMBbIE K
KayecTBY T'OTOBOTO NMpOJyKTa. bruoMacca MpOMBIIUIEHHBIX MHUKPOOPTaHU3MOB KaK ChIpbE JUISl MOJIY4EHUs
LIMPOKOI raMMBbI IPOTYKTOB Pa3IMYHOTO HA3HAUECHHUS.

TunoBas cxema nojydeHusi pepMEHTHBIX IIPENapaToB pa3InvyHOTO Ha3HAUYEHHUS.

TunoBass cxemMa NOJy4eHHUS] MNEPBUYHBIX META0OJUTOB: AMHHOKHCIOT, OPraHMYECKUX KHUCIIOT,
BUTaMUHOB. [IpuHIMIBI perynauuy, o0ecreurnBaolue CBEPXCUHTE3 IEPBUUHBIX META00JIUTOB Ha MpUMEpPE
MIPOMBIIIJIEHHBIX POTYLIEHTOB aMUHOKHCIIOT.

TunoBas cxema MOJIydeHHUS] NEPBUYHBIX META0OJIMTOB Ha MpHUMEpPE aHTHOMOTHKOB MEIULIMHCKOTO
Ha3HAYEHUS.

Pazoen 3. OcnogHble HANPasIeHUA COBPEMEHHOI OUOMEXHOIOZUU

L1 JKonozuueckaa Ouomexuonozun. XapaxkTepUCTHKA MPOOIEM OXpaHbl M BOCCTAHOBJICHUS
OKpY)KaloIlllel cpebl C TOYKH 3PEHUS HCIOJIb30BaHMSI OHMOJIOIMYECKUX METOJ0B. A3pOOHBIE MPOILECCHI
OUYMCTKHU BO3]TyXa U BOJIbl. AHa3pOOHbBIE MPOLIECCHI TEPEPAOOTKH OPraHUYECKUX OTXO0A0B, XapaKTepUCTHUKA U
IIpUMEHEeHHe Ororasa.

12 Cenbvckoxozaiicmeennaa oOuomexnonocus. TumoBas cxema IOJIy4€HUS IIPerapaToB
KOPMOBOI'O Ha3HaU€HUs: KOHLIEHTPATOB BUTAMUHOB, aHTUOMOTUKOB KOPMOBOT0 HazHaueHus. [Ipon3BoacTBo
npemMukcoB. [Ipon3BoACTBO MUKpOOHBIX INpenapaToB Ui PaCTEHMEBOJCTBA: AJIS 3alllUThl PACTEHHH OT
BPEIHBIX HACEKOMBIX; AHTHOMOTHKOB NPOTHUB KOPHEBOW THWJIM M MYYHHUCTOW pOCHI, OaKTEpHUAIbHBIX
yAOOpEeHUH; CTUMYISTOPOB POCTAa PACTEHWUW TOPMOHAIBLHOW NPUPObI. JloCTHXKEHUs OHMOTEXHOJIOTHU B
o0nacTu co3laHusi CBOOOJHOrO OT BpPEIHOM MHKpPO(MIOPHl IMOCAJOYHOIO Marepuana (paccaiupl) H
TpaHCTeHHBIX pacTeHui. [IpoOaemMbl U IepCHeKTUBEI.

13 Iuwesana ouomexnonocua. KoHuenuus panyoHaIbHOro M cOaTaHCUPOBAHHOIO IHUTAHMSL.
[Iponykiuss MHUKpOOMOJOTHYECKOTO CHUHTE3a ISl NHILEBOM MNPOMBIIUIEHHOCTH: MPOJIYKTHI OEIKOBOM,
JUOUAHON M YIJIEBOJHOM NMPUPOIbI, MpernapaTbl OMOJOTHYECKH aKTHBHBIX J00aBOK, COJAEpPXKAIIMX CMECU
AMUHOKHCIIOT, TENTUI0B, BUTAMHUHOB M MHUKPOIJIEMEHTOB; MUILEBKYCOBbIE /100aBKH; KOHLIEHTPAThl M
M30JISTHl  OEJIKOBBIX BEIIECTB; IMPOM3BOJACTBO IMOJCIACTUTENEH-3aMEHUTENeH caxapa; HPOU3BOJCTBO
KOHCEpPBAHTOB (HU3MHA).

14 Meouyunckan douomexunono2us. Beegenvue B MEIUIIMHCKYIO0 OMOTexHOI0TUI0. OnpeneneHue
MEIUIMHCKON OnoTexHosoruu. OCHOBHBIE 3a/ayM, KOTOpbIE peIIaeT MEIUIMHCKas OHOTEXHOJIOTHS.
OTnvune METUIUHCKUX OHOTEXHOJOIMi OT MeAMUMHCKMX TexHoJorui. Ilonstue o OuooOBekTe.
Knaccudukanus 6n0o06bEeKTOB.

[Tonsite 06 ummyHosnoruu. CucreMa MMMYHHOTO romeocrasa. [loHsTie 06 aHTUreHax U aHTUTENax.
Crpykrypa antuten. Knaccudukamus anturen. EcTecTBEHHBIN W UCKYCCTBEHHBIM MMMYHHTET. [loHsTHE O
peakuusx y-rioOynuHa. TeXHOJOrus TOJy4eHUs MPOTUBOKOPEBOIO Ipernapara CepoJIOrHYecKoit
CHEeU(PUIHOCTH (peaKuy arrjifoTUHALKN U NPEeUUIUTALIIH).

BBenenune B coBpeMeHHYHO HMMYHOOMOTeXHOJOTHIO. Kierounas wumxkeHepusa. [ uOpumpoMuas
TEXHOJIOTUSl TOJY4YEHHUS MOHOKJIOHAIbHBIX aHTUTEN. VCrosib30BaHME MOHOKIJIOHAJIBHBIX AHTUTEN JUIS
OYHMCTKH OMOJIOTUUECKHUX KUIKOCTEH. IMMYyHOCEHCOPBI.

CoBpemeHHble NpUBUBOYHBIE Npernaparbl. CoBpeMeHHas Kiaccu(UKalus BaKIIMHHBIX MPENapaToB.
MukpoOHBI€ KMBBIC BAaKIMHBL. TEXHOJIOTHS TOJyYE€HUS >KUBBIX BaKIMH. YOUTHIE BaKIUHBL. TeXHOIOTHUS
MOJIyYeHHUs YOUTHIX BaKIUH. AHATOKCHHBI. TEXHOJOTHs TMOJy4e€HHUS aHATOKCUHOB. ChIBOPOTOYHBIE
Ipenaparhl.

[IpenapaTel Ha OCHOBE YXUBBIX KYJIbTYP MHUKPOOPraHHM3MOB. TEXHOJIOTHS MOJIy4yeHHs IpernapaToB
HOPMOQIIOPOB, MPOOHOTUKOB, MPEOUOTHUKOB U CHHOMOTHKOB. TpeOoBaHUs K IITAMMaM,

HCIOJIb3YEMBIM ISl IPUTOTOBJICHUS IIPETIAPATOB HA OCHOBE YKUBBIX KYJIbTYP MUKPOOPraHU3MOB.

15 buonanomexnonozua. IlpenmMer W  HMHCTpyMEHTapWii HaHOOMOTEXHOJIOTHH, OOIIas
XapaKTepUCTHUKA, UCTOPUS Pa3BUTHUS, OCHOBHbIE Hay4YHbIE HaIlpaBJIeHUs. MecTo HAaHOOMOTEXHOJIOTUH CpEeau
HayK €CTeCTBEHHOro mpo¢uis. YcTpoilcTBa MHUKpPO- U HaHOOMOMEXAaHUKH, B TOM YHCIIE MOJIEKYJSIPHBIE
MOTOPBI, HAHOPOOOTHI, OHMOUYMIIBI, HAHOCEHCOPHI. AJpecHas J0CTaBKa JiekapcTB. HaHommarnoctuka
MATOJIOTUYECKUX COCTOSHUM U MH(ekuuid, HaHoonoceHcopsl. HaHOCTpyKTYypHpOBaHHbIE OMOCOBMECTUMBIE
MaTepuagbl, HMIUIATaHTHl. MoJIeKyJIsipHble MalllMHbI, CcaMOcOOpKa HAaHO- UM  HAHOOMOCTPYKTYD,
MOJIEKYJISIPHOE MOJEIUPOBAaHUE U Ju3allH (PYHKIMOHAJIBHBIX HAHOCTPYKTYP M HX KOMIUIEKCOB C
ouononumepamu. VMMyHOxpomaTorpaguueckue TeCTbl, J0T-aHanu3bl. lloTeHUManbHBIE PUCKU OT
MCI0JIb30BaHNS HAaHOYACTHUI U HaHOMaTepuanoB. OCHOBHBIE (paKTOPhI, 00YCIIaBIMBAIOIINE TOTEHIIATIbHBIE
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PUCKHU OT UCITIOJIB30BAHHA HAHOYACTUI U HAHOMATCPHAJIOB.

16  buoceomexnonozus u o6uodnepzemuka. llonstne o OwnoreorexHonoruu. Kpartkas
XapaKTCpUCTUKa OCHOBHBIX IPOLCCCOB OMOre0TEXHOJIOTUH: 6aKT€pI/IaJ'IBHOC BHIIICJIIAYNBAHUEC XUMHWYECKNX
JJIEMEHTOB U3 pyJ, KOHLEHTPATOB M TOPHBIX NOpOJ, oOoramieHue pya, OuocopOuus MeETalIoB U
HEMCTAJIJIOB. MCTOI[I)I 60pB6I)I C MECTaHOM B MIIaxTaxX. yTI/IJ'II/ISaHI/IH YIJICKHUCIOTBEL € IMOMOIIBIO
MHKPOOPraHu3MOB. MHUKPOOHOIOTHYECKOE MPOU3BOJICTBO BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUN: HUBIINX
CIUPTOB, allETOHA, M€TaHa OMOKOHBEpPCUE OpraHMYECKUX OTXOJI0OB U PACTUTENILHOTO ChIpbs. [lepcriekTHBEI
IPOM3BOCTBA Bogopoaa. [Ipon3BoacTBO Temaa a3poOHBIM OKHUCIEHHEM OPraHUYECKUX BEIIECTB (OTXOI0B).

4. O0beM yueOHOM TUCHHMIIIMHBI

Buabl yyedHoii padboThI Obrem AuCUHNIHAEL
3E AKaj. 4. AcTp. 4.

OO01mas Tpy10eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IUIaHY 4,0 144 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 48 36
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0 0 0
Jexknuu (Jlek) 0,44 16 12
B TOM 4ucIie B (popMe MPaKTUUECKOH MOATOTOBKH 0 0 0
[IpaxTuueckue 3ansatus (I113) 0,89 32 24
B TOM 4ucJie B (popMe MPaKTUUECKOU MOATOTOBKH 0 0 0
CamocrositesbHas padora (CP): 1,67 60 45
CamMocTosATEeTpHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 1,67 60 45
Bujx koHTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyToOUYHasl aTTeCTaIus 1 0,4 0,3
[ToaroToBka Kk 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpoOJIst IK3aMeH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«JlabopaTopHble padoThI 10 pu3NUeckoi XMMHH OHOTEXHOJIOTHYECKHX MPOIECCOB»

1. Iejb AUCHUIIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YIPABJISIONINX X0JA0M XUMUYECKOTO
nporecca, oka3aTh 00JaCcTH MPUIIOKEHUSI 3TUX 3aKOHOB M HAYYUTh CTY/AEHTA IPaMOTHO NMPUMEHSTh UX MPU
PELIEHUH KOHKPETHBIX TEOPETUYECKUX U MTPAKTUUYECKUX 3a]a4.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJIKEH:

Obaaoams  cnenyromumu  obmenpodeccuonanbubiMu - (OIIK) u  mpodeccuonansusiMu — (I1K)
KOMITETEHIUSIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHMIUIMH B MPO(EecCHOHANbHON NeATeNbHOCTH, NPUMEHSATh METOJIbl MaTeMaTH4YeCKOro aHaiu3a |
MOJEUPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTanbHOro ucciaenosanus (OI1K-2);

- TOTOBHOCTBIO HCIIOJIb30BAaTh COBPEMEHHbIE HH(POPMALMOHHbIE TEXHOJOTUHM B CBOEH
npodeccroHaIbHOM 00s1acTH, B TOM 4Kcie 0a3bl JaHHBIX U HakeThl NpuKiIagHbIX nporpamm (ITK-11).

3uamo:

- MPUHIMIBI PA0OTHI U CXEMbI UCIIOJIB3YEMbIX U3MEPUTEIbHBIX YCTAHOBOK;

- BO3MOHOCTH METOJIOB CHEKTPOXUMHUHU JJIsi IPOBEACHUS KaYECTBEHHOTO U KOJINYECTBEHHOI'O
aHaJIM3a XUMUYECKHX CUCTEM, OIIPEICIICHNS TEPMOIMHAMUYECKUX CBOMCTB XMMHUUECKUX BEIIECTB;

- KOHJIYKTOMETPUUECKUN U MOTEHIIMOMETPUYECKUN METO bl HAXOXKACHUS TEPMOIMHAMUYECKUX
XapaKTEPUCTHUK 3JIEKTPOJIUTOB (aKTUBHOCTEW M KOA((ULMEHTOB AaKTUBHOCTH, KOHCTAHTHI JMCCOLMAIUH,
TEPMOJIMHAMUYECKHUX XapaKTEPUCTUK PEaKnn);

- (U3UKO-XMMUYECKHE METOJbl MCCIIEJOBAaHUS M aHaln3a (Pa3oBbIX PaBHOBECHHM B OJIHO- U
MHOTOKOMIIOHEHTHBIX CUCTEMAX, IIYTH MOCTPOEHUs (a30BbIX AUATPAMM COCTOSIHHUS;

- OKCHEPUMEHTAJIbHbIE METOJbl H3Y4YE€HHUS KHUHETUKM XMMHMUYECKHUX peakUul, CrocoObl
OIpeeNeHUsI KOHCTAHT CKOPOCTEN U MOPSAIKA XUMUYECKHUX PEAKIUH.
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- KaJOPUMETPHUECKUE METOJIBI OIPENEIICHUS] TeIUIOEMKOCTH, TEIUIOBBIX d(P(PEKTOB M JIPYrUX

TEPMOXUMHUYECKUX CBOMCTB N3ydaeMbIX OOBEKTOB.
Ymemo:

— NPUMEHSATh TEOPETUYECKHE 3HAHUS W OKCICPUMEHTAIbHBIE METOABl HUCCIEIOBAHHS
(bu3nyecKoi XMMUHU IPU PelIeHUuH NPOoPeCCUOHATIbHBIX 3a/1a4;

- chopmynupoBaTh TpoOieMy u  OOOCHOBaTh BBIOOP AKCIIEPUMEHTAIBLHOTO METOJAa
WCCIICIOBAHUS, TOCTABUTH LIEJH U 3374l U HAMETUTH ITYTH UX JOCTHKCHHS,

— MIPOBECTH  MaTeMaTU4YeCKyl0  00pabOTKy JKCHEpUMEHTaJbHBIX JAHHBIX Ha  0ase
TEOPETUYECKUX 3HAHUM 110 PU3NUECKON XUMHUH;

- MPEACTABIIATh JaHHBIC JTAOOPATOPHOTO HCCIEAOBaHUS B Tpaduieckoi (GopmMe M Ha OCHOBE
MOJIy4CHHBIX 3aBUCHMOCTEH OTPEACISITh COOTBETCTBYIOIIME TEPMOIMHAMUYECKHE ¥ KHHETHUECKHUE
XapaKTEPUCTUKH XUMUYECKON CHCTEMBI 1 XUMHUYECKOTO MPOIIECCa;

- MPOBOJIUTh AHAINW3 W KPUTUYECKH OICHUBATH IOJyYCHHBIC SKCIEPUMEHTAJbHBIC JTAHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBOJIbI HA 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAILHBIX METOA0B (PU3MUYECKON XUMUU ISl PEIICHHS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

- AKCTIEPUMEHTAIBHBIMI METOJaMU HCCIICIOBAHUS COCTOSIHHS XHMHYECKOTO DPaBHOBECHUS H
KAHETHKH XUMHYECKOTO TpoIecca.

- npueMaMu O0O0paOOTKM TOJYYCHHBIX OIBITHBIX IAHHBIX ISl BBISIBJICHUS M YCTaHOBJICHUS
B3aMMOCBSI3€ MEX/Ty TEPMOAMHAMUYECKUMHU CBOMCTBAMH U (PH3MUECKUMHU ITapaMeTpaMu IPOIIecca;

- 3HAaHUSIMH OCHOBHBIX 3aKOHOB (PM3MUYECKOW XUMHUH [UIS COJEPKATEIHHON HHTEPIPETAIH
MOJTyYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

[Ipumenenne MeTo10B PUZHKO-XUMUYECKOTO UCCIICIOBAHMS JJI ONPECIICHHS] TEPMOIMHAMHYECKIX
Y KUHETUYECKUX XapaKTEPUCTUK XUMUUECKUX CHCTEM.

CrnekTpoxuMHuyecKue MeToAbl uccjaenoBaHus. KauecTBeHHBIM aHanu3 BemiecTBa (OmMpeneiacHue
MEXBAIEPHBIX PACCTOSTHUN, MOMEHTOB MHEPLIMU MOJIeKyl). OnpeerneHne KOJTNIECTBEHHBIX XapaKTePUCTUK
(cTeneHu AUCCONMAIIMN M KOHCTAHTBI TUCCOIUAIIAHN AJIEKTPOJIUTOB, TETUIOEMKOCTH BEIIIECTBA).

DJIeKTPOXMMHUYECKHe MeToAbl ucciaenoBanus. Konaykromerpusi. OrmpejerieHne KOHCTAHTHI
JUCCOLMAlMU  CJIaboro 3JEKTPOJUTa, CTENEHU JAUCCOLUAIMM, 3JIEKTPUYECKON MPOBOJMMOCTU IPHU
OCCKOHEYHOM  pPa30aBJICHUM KOHIYKTOMETPHUYECKUM  METOJIOM. OHOTeHl(l)MOMeTPuﬂ. Ompenenenue
TEPMOJUHAMUYECKUX XAPAKTEPUCTHK XHMHUYECKON pEeaKInu (ArH , AG , ArS ), TeMIIepaTypHOTO

o
ko3 durmenta DJC (dE dr ), cranpaptHoit DJIC (E°), m3ydeHue BIMSHHSA J06ABOK HA IOTEHIHAN

ANEKTPOa.

da3oBoe paBHOBecHe B OJAHOKOMIIOHEHTHBIX cHcTeMaX. MUZHKO-XUMUYECKHMH aHAJIM3.
N3yuenne 3aBHCUMOCTH CBOMCTB CHCTEMBI OT €€ cocraBa. KpuBbie oxnaxaeHus. OmnpeneneHne cocTaBa
aBTeKTUYeCKON cMecu. IlocTpoeHue nuarpaMm KuIEHUS M JUarpaMM IUIaBKOCTU JJisi OMHApHBIX CHUCTEM.
OrpaHudeHHasi paCTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CUCTEMaX.

Xumuyeckoe paBHoBecue. OnpenesieHHEe KOHCTAHThl XMMHUYECKOTO DPABHOBECHS M TEIUIOBOTO
s deKTa XUMHUUECKON PeakIK Ha MPUMEpE peaKklUil pa3aoKeHHs.

Tepmoxumusi. Kasopumerpusi. OmnpezneneHue TEMIOEMKOCTH BEIIECTB KaJTOPUMETPUUYECKUM
METOJIOM.

4. O0beM yueOHOH TUCUUILTHHBI

O0BneM TUCHUILINHBI

Bun yueOHo# padboThl 3E AK2L 1. Actp. .
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexnnn - - -
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[Tpaxtuueckue 3ausarus (113)

Jlaboparopusie pabots! (JIP) 0,89 32 24

CamocrosiTeJibHAs padoTa 2,11 75,8 56,85
IToaroroBka k 1a60paTOpHBIM paboTam 75,8 56.85
KonrtakTHas camocrositenpHas paboTa 2,11 - -

CaMoCTOSITEIIFHOE HU3YUCHHUC pa3CIOB JUCHUITIIMHBI - -

Buabl KOHTpOJIS:

3auer - 0,2 0,15
KoHnTakTHas paboTa — MpOMEXYTOUYHAsI ATTECTAIMs - 0,2 0,15
Buja nToroBoro KOHTpoJIsi: 3a4er

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpukaagHas MoJieKyJsipHAasi OMOJIOTUsD)

1.  eab AMcUMIVIMHBI — IPUOOpPETEHHE CTYJEHTaMHM 0a30BbIX 3HAHUI B 00JACTH MOJEKYISPHON
OMOJIOTUM U TE€HETUKH JUIS BO3MOKHOCTU YCBOEHHMS B OyIylleM pazIu4HbIX IMPUKIAJHBIX HalpaBlIieHUI B
MOJIEKYJISIPHOM OMOTEXHOJIOTMM M TEeHeTW4Yeckod HHkeHepuH. l[lodydyeHHble 3HaHUS OO0ECIeuyuBalOT B
JTanbpHEeM 6osee TIIyOOKYI0 MOATOTOBKY CTYACHTA MO0 JF000H M3 BRIOPAHHBIX UM CTIEIIUATH3AIIHAN.

2. B pesyabrare M3yueHHMsl AWCUMILVIMHBI 00y4aroluiica J0JIKeH: 00nanaTh CleIyHOIIUMHU
KOMIIETEHIUSIMU:  CIIOCOOHOCTBbIO ~ OOecreyuBaTh  BBINOJIHEHHE MPaBWJI TEXHUKH  0€30MacHOCTH,
IIPOM3BOJICTBEHHOM CaHUTAapuM, MoXapHOW Oe3zonmacHoctu U oxpanbsl Tpyaa (IIK-4); Bnagenuem
IUTAaHUPOBAHUS IKCIIEPUMEHTA, 00pabOTKU U IPECTaBIEHUS MOTyuYeHHBIX pe3yiabTaToB (I1K-10);

3nHamb: TEHETHKY M XMMHMUYECKYI0 OpraHM3alMi0 KIETOK JYKapuOT U MPOKAPHUOT; MOJEKYISPHbIE
MEXaHU3MBbl Mepefadynl TeHEeTUYEeCKOW HH(OpMalMU; CTPOEHHE M COCTaB FeHOMa IPOKAPUOTUYECKUX H
SYKapUOTHUYECKUX OpPraHU3MOB; pPEKOMOWHAIMIO TE€HOB; MOJEKYISPHbI HHCTPYMEHTApUil T'€HHOM
UHXEHEPUU.

Ymems: omnpenenstb BO3MOXHBIE IIyTH OHMOCHMHTE3a KJIIOYEBBIX MHTEPMEANATOB M LEJIEBBIX
MPOJIYKTOB i BbIOOpa ONTHMAJbHBIX YCIOBUN OMOTEXHOJIOTHMYECKOTO IPOLIECCa; aHaIU3UPOBAaTh POJIb
BHYTPHUKJIETOYHBIX KOMIIOHEHTOB, OMOTIOIMMEPOB U BBISBISITh B3aUMOCBS3b OMOXHMHUYECKUX MPOIIECCOB B
KJIETKE.

Braoems: wmetomamu wuccienoBaHus (U3MKO-XMMHYECKHMX CBOWCTB OMOJOTHYECKH aKTUBHBIX
BEILIECTB; IMPUEMaMH OIpEAETICHUsI CTPYKTYpbl OHOJIOTMYECKH AKTHUBHBIX COEJUHEHHH Ha OCHOBE HX
(OUBUKO-XUMUYECKUX  XapaKTEPUCTHK; TMpaBWIaMH  Oe30macHO  paboOThl B~ XHMHYECKOM |
MUKPOOHOJIOTMIECKO J1ab0paToOpHH.

3 KpaTkoe conep:kanue 1y cUMIIMHBI

Beeoenue. Ilpeamer, 3amauv W METOAbl MOJIEKYJISPHOM OWOJOTMM U TEHETHKH. 3Ha4YeHHE
"KJIJaCCMYECKON" TeHETUKH M T€HETHMKHM MHUKPOOPraHM3MOB B CTAaHOBJIEHWH MOJIEKYJISIPHOM Ouosioruu u
reHeTH4YecKor mmkeHepun. [ToHsTHE TeHa B "KiIacCHMYecKo" M MOJICKYJSIPHOM TE€HETHKE, €ro IBOJIFOIHS.
Bxnax Meronosiorny reHHOM WHKEHEpUH B PA3BUTHE MOJIEKYJSIPHOM reHeTuku. [IpukiiagHoe 3HaueHHe
IreHETUYECKON UHKEHEPUH U1 OMOTEXHOJIOTHH.

Pazoen 1. Monexynapusle 0CHO8bl HAC/IE0CHIBEHHOCHLU.

LL  Ilpupooa cenemuueckozo mamepuana u e2o ynkyuu ¢ kiemrke. IloHsATHE O KIETKE, €€
MaKpOMOJIEKYJISIpHbIN cocTaB. CTPYKTypa HYKIEUHOBBIX KUCIOT. OCOOEHHOCTH CTPOEHUS I€HETUYECKOTO
Marepuana npo- u dykapuor. Tpanckpunuusa [IHK, ee xommonentsl. PHK-mommmepasa u mpomorop.
Tpancmsiiusi, ee stansl, GyHKIMA prudocoM. ['eneTnyeckuii koa u ero cpoiictBa. Permkanus JJHK u ee
T€HETUYECKUNA KOHTPOJIb. PekoMOnHanums1, ee Tunbl U Moaenu. Mexanusmsl penapanuu JHK. B3zaumocssss
MIPOLIECCOB PEIIMKALMU, PEKOMOMHALIUY U PETIapaliH.

12 Mymayuonnstii npoyecc. Ponb 0MOXMMHYECKUX MYTaHTOB B ()OPMUPOBAHUU TEOPUU OJUH
red — oauH (epment. Knaccuduxauus myranuil. ToukoBble MyTalMM M XPOMOCOMHBIE IE€PECTPOMKH,
MEXaHU3M HX oOpa3zoBaHus. CHOHTAaHHBIM M WHAYLUUPOBAHHBIM MyrareHe3. Kiaccudukanuss MyTareHoB.
MouekynspHbplif MexaHM3M MyTareHe3a. B3aumocBsizp Myrarenesa u penapauuu. Wnentuduxauus u
cesiekuust MyranToB. Cynpeccusi: BHyTpUTre€HHas, MeXKT€HHasl U (PEHOTUITTYECKas].

13 Buexpomocomnwsie zenemuueckue 3jnemenmol. 11ln1a3muapl, X CTpoeHUE U Ki1acCU(UKALIUSL.
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[TonoBoit ¢pakrop F, ero crpoenne u xu3zHeHHbld nuki. Ponb ¢akropa F B MoOmiIn3anuu XpoMOCOMHOTO
nepenoca. OOpaszoBanue aoHopoB tuna Hfr u F'. Mexanusm konbtorauuu. bakrepuodaru, ux ctpykrypa u
KU3HEHHBIM LMKI. BupyrneHtHole U ymepeHHble Oakrtepuodaru. Jluzorenuss u tpancaykuus. OOmias u
cnenuduueckass TpaHCAYKUUS. MuUrpupymomuye TeHETUYeCKUEe JJEMEHThl: TpaHCHo30Hbl U IS-
MIOCJIEIOBATENILHOCTH, UX poJib B reHetudyeckoM ooOmene. [IHK-TpaHcno30HBI B reHOMax MPOKapUOT U
JYKapHoT.

Pa3zoen 2. Hccneoosanue cmpykmypeol u (Q)yHKuuu 2ena.

2.1.  OJnemenmwvr 2enemuyecko2o  ananuza. lluc-TpaHC — KOMIUIEMEHTALIMOHHBIA  TECT.
I'eneTnueckoe

KapTUPOBAHUE C MCIOJIb30BAaHUEM KOHBIOTAllMM, TpaHCAYKUMU U TpaHchopmauuu. Iloctpoenue
FEHETUYECKNX KapT. TOHKOoe reHeTnyeckoe KapTtupoBaHue. DU3MUECKUM aHaau3 CTPYKTYphl TI€Ha.
I'eTepoayrnekcHbiii ananu3. PecTpukunoHHbI aHanu3. MeToasl cekBeHupoBaHud. [lonumepasnas nenHas
peakuusi. BeisiBnenue QpyHKIuu rexa.

2.2. Pezynayua sxcnpeccuu 2eno6. KOHUENIMKA ONEPOHA U PETyJIOHA.
KoHTpons Ha ypoBHE HHMIMALMM TpaHcKpunuuu. IIpomortop, omepatop M peryasiTOpHble O€lKH.
[To3uTUBHBII W HEraTUBHBIA KOHTPOJb OJKCIOpPECCMHM TEeHOB. KOHTpoib Ha YpPOBHE TEpMUHAIUMU
TpaHckpunuuu. KaraboauT-KoHTpoarpyeMble OIIEPOHBI: MO/JIEJNb JIAKTO3HOTO

OlepoHa.  ATTEHI0ATOP-KOHTPOJIMPYEMbIE  ONEPOHBI:  MOJEIb  TPUNTO(AHOBOrO  OINEPOHA.
MynbTUBaN€HTHas Peryslus dKcIpeccuu reHoB. [1oCcTTpaHCKpUIIIIMOHHBIN KOHTPOb.

Pazoen 3. Ocnoevl 2enemuueckoit umycenepuu._ OepMEHTbl PECTPUKLUU U MOJU(DUKALNH.
Boigenenue u  KIOHUpOBaHUME TE€HOB. BekTOphl [ MOJIEKYISIPHOTO KJIOHUpoBaHUs. [IpuHLUIIBI
KOHCTpyHpoBaHus pekoMOouHaHTHbIX JJHK 1 nx BBeneHus B peuunuenTHbie KieTku. [IpukiiagHbie acrekThbl
F€HETHYECKOW NHKECHEPHH.

4. O0béM yueOHOI U CIUNIUHBI
Buabl yyedHoii padoThI Obbem AnCUMMIHHEL
3E AKaj. 4. Actp. 4.
OO0uasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILJIaHY 3,0 108 81
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,89 32 24
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0 0 0
Jlexum (JIex) 0,44 16 12
B TOM 4ucCJI€ B (popMe MPaKTUUECKON MOATOTOBKH 0 0 0
[IpakTueckue 3ansatus (113) 0,44 16 12
B TOM 4ucJIe B (popMe MPaKTUUECKON MOATOTOBKH 0 0 0
CamocrosiTesbHas padora (CP): 2,11 76 57
CaMOCTOSATENbHOE N3YUEHUE PA3/IETIO0B AUCHUIIIMHbI 211 75,8 56,85
KonTtakTHas camocTosiTenpHas paboTa ’ 0,2 0,15
3auér + + +
Bujx koHTpOJIS 3a4€T
AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«buopuznyeckas XuMus»
1. Heap mucuuniuHbl — (HOpPMHUPOBAHHE KOMILJIEKCHOTO MPEACTaBIIEHUs 00 OpraHU3aluu

KUBOM M HEXKHMBOW HPHUPOJIBI B COOTBETCTBUM C COBPEMEHHBIMHM JIOCTH)KEHHUSAMU HAayKH U TEXHUKU.
Oco3HaHMe B3aUMOCBSI3€M B Ipoleccax, NPOTEKAIOUIUX B KJIETKaX MHMKPO- M MaKpOOPraHU3MOB, HUX
B3aUMOCBS35X, MecTe OHOJIOTMYECKHMX OOBEKTOB B Mpolleccax IMpPEBpalleHUs] BEIIECTBA U SHEPrUu B
npupose. Ilo okoHUYaHUM H3ydeHHs] Kypca U YCIEIIHOM cauM 3ayeTa CTYAEHThI JOJDKHBl UMETh IOJIHOE
MpeJCTaBlIeHHE O (QPUIUKO-XUMUYECKUX OCHOBaX HamOoJiee 3HAYUMBIX IPOLIECCOB, MPOTEKAIOUIUX B
MUKpPOOHOM KJIETKE U €€ OTJENbHBIX CTPYKTYpaXx.

2. B pe3ygbTare H3y4YeHHS] JMCUMILIMHbI O0y4YarolIUiics AOJIKeH: 00NagaTh CIEIyHOIIUMHU
KOMIIETEHIUSIMU: CIIOCOOHOCTBIO HCHOJIb30BaTh 3HAHUS O COBPEMEHHOM (PU3MUECKON KapTHHE MUpa,
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[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHU BEIIeCTBa JUIsl MOHHMMAaHUS OKPY)KAlOIIEero
mupa u sBieHudl npupoabl (OIIK-3); cnocoOHOCThIO NMOHMMATh 3HAYEHUS MHGOpPMALMU B PA3BUTHH
COBPEMEHHOTO HMH(OPMAIIMOHHOIO O0IEeCTBA, CO3HAHMEM OIACHOCTH M YIpO3bl, BO3HUKAIOIIEH B 3TOM
IpoLecce, CHOCOOHOCTBIO COOJIIOIaTh OCHOBHBIE TPEOOBAHUS MHQPOPMAIIMOHHOW O€30MaCHOCTH, B TOM
gyucIie 3amuThl rocynapcerseHHol TaifHbl (OI1K-4); BnageHnem miaHupoBaHus SKCIIEPUMEHTa, 00pabOTKH U
Ipe/icTaBiIeHUs Moay4eHHbIX pe3yapTaToB (ITK-11);

3nHame: OCHOBHBIE TIOJIOKEHUS TEPMOJMHAMUKU OTKPBITBIX cHCTeM (BOJM3M W BAAIU OT
TEPMOJIMHAMUYECKOIO PAaBHOBECHS); OTIIMYUTENIbHBIE 0COOEHHOCTH OMOJIOTHYECKUX OOBEKTOB — OTKPBITHIX
CUCTEM; COBPEMEHHbIE METOJbl OMO(PU3NYECKON XUMHUH, HCHOJIB3YEMOM /AJIsi M3YyUEHHUS >KUBBIX CUCTEM;
THUIIBI paboT, COBEPILIAEMBIX KUBBIMU OpraHU3MaMU; CIIOCOObI aKKyMYJIMPOBAaHUS U MPEBPAIIECHUS YHEPTUU
OMOJIOTMYECKUMH O00BbEKTaMU; (PU3UKO-XUMUUYECKHE OCHOBbI OMOXMMMUYECKUX MPOLECCOB KIETKH; OCHOBBI
MaTeMaTH4YECKOr0 MOAETUPOBAHUS OMOJIOrMUYECKUX MTPOLIECCOB.

Ymemsv: paboraTh ¢ MarepuajaMu  CHEUUATU3UPOBAHHOM  MEPUOJUYECKONH  JIUTEpaTyphl;
paccuuThiBaTh ~ TEPMOJUMHAMHYECKHE  XapaKTEPUCTUKH  OHOJOTMYECKMX  IPOIECCOB, JlaBaTh  MX
TEPMOJIMHAMUYECKOE€ OOOCHOBAHME; PACCUUTHIBATH OCHOBHBIE CTEXMOMETPHUUECKHE U HHEPreTUYECKUE
MoKa3areau OMOJIOTMYECKUX MTPOLIECCOB;

Braoemwv: wmeromammu pacuera TEPMOJMHAMHUYECKHUX MapaMeTpoB OHMOXMMHUYECKUX IPOIECCOB;
METO/IaMU MPSMON M HENpsIMON KaJOpUMETPUM; METOJAAMU aHajiu3a CTPOCHHUS MeMOpaH OHMOJIOTMYECKUX
CUCTEM; METOJaMHU HCCIIEJOBAaHUS MEMOpPaHHBIX IPOLECCOB, MPOTEKAIOIMIMX B KIETKaX OMOJOTMYECKHX
00BEKTOB; METOJAAMM COCTaBJICHHUS MaTepUAIbHBIX M HHEPreTHUECKUX OallaHCOB pOCTa YHCICHHOCTU
MUKpPOOHBIX MOIMYJIALUNA; METOJaMU IUIAHUPOBAHUS, IPOBENCHUS U 0O0pabOTKH OMOTEXHOJIOTMYECKUX
AKCIEPUMEHTOB.

3. KpaTkoe conep:kanue 11 cUMIIMHBI

Beeoenue. Ilpenmer u 3agaun 0Mo(U3UIECKON XUMHH, €€ CBS3b C POJCTBEHHBIMHU TUCIUTIIIMHAMHU.
3HaueHue Ouoduznueckol XxumMuu A OuoTexHonoruu. I[IpuHIMNHAIbHBIE OCOOEHHOCTH TNPUMEHEHHS
3aKOHOB (DM3UKHU U PU3NUECKON XUMHH K OMOJIOTMYECKUM CHCTEMaM.

Pazoen 1. Tepmoounamurka 6uomexnHo102u4ecKuUxX U MUKpPOOUOI0ZUYUECKUX NPOUECCO8.

N3onupoBaHHbIe, 3aKPBITBIE M OTKPHITHIE CHCTEMBbI B OHMOJIOTMYECKUX cUcTeMaX. PaBHOBecHbIE U
HEpaBHOBECHbIE Tpouecchl B mnpupoge. CocrossHME paBHOBECHS, CTAllMOHAPHOE COCTOSIHME, HX
MIPUMEHUMOCTh B OuotexHosioruu. [lepsoe u Bropoe Hauana repMoiuHaMUKU, IPUMEHUMOCTD K OTKPBITHIM
CUCTEMaM.

[lonsiTie 0 HecKOMIIEHCHPOBAaHHON TerioTe. OCHOBHOM NOCTYJaT TEPMOJUHAMHUKUA OTKPBITHIX
cucreMm. llepBas Tteopema Ilpuroxuna. CKOpoCTb BO3HHUKHOBEHHS SHTPONHMHU B OTKPBITBIX CHCTEMaXx.
@opmanu3M NOHATHS «HeraHTponus». Kputuka teopuit bonpnmana-lllpenunrepa. TepmonnHamnueckoe
000CHOBaHME BO3MOKHOCTH OCYLIECTBIICHUS CONPSKEHHBIX MPOIECCOB.

['mnote3a Tomrmicona. [lonsitne 0 MIOTHOCTH TOTOKa (0OOOIMIEHHONW KOOpAMHATE) M 000OIICHHON
TepMoauHamuieckoi cune. HepasencrBo ne [onne. TepmoaumHamuueckas cujla U IUIOTHOCTh MOTOKA B
XUMHYECKON PEaKIUH.

OcHOBHbIE TIOJIO)KEHUS JIMHEWHON TEepMOJMHAMUKU HEpPaBHOBECHBIX IpoueccoB OnH3zarepa,
MPUMEHUMOCTh K OMOTEXHOJOTUYECKHM cucTemMaMm. Brtopas teopema llpurokmna. TepmoamHamudeckoe
ONMCAHNE CTAIIMOHAPHOTO COCTOSHUS OMOTEXHOJIOTMYECKUX CUCTEM.

TepmoarHaMKuKa OTKPBITBHIX CUCTEM BAAJIU OT COCTOSIHUS TEPMOJAMHAMUYECKOTO PAaBHOBECHSI.

Pacuer sneprum I'nbG6ca a1 peakiuii, NpoTeKkamIUX B pealbHbIX pacTBopax. BeeaeHne nomnpaBok
Ha YaCTUYHYIO JUCCOLMALIMIO KKCIIOT, HA PEaKIIUI0 AaHUOHA.

Pazoen 2. Ocnogwvl 6uoInepzemuxu.

Cxema sHeprooOMeHa B pupojie (pa3iuyuHble TUIBI paboT, MPOU3BOJUMBIX B OTKPBITHIX CUCTEMAX).
CrpoeHue CTPYKTYpPHBIX 3JE€MEHTOB MHMKPOOHBIX KIETOK M MX (YHKIMU B Ipolieccax TpaHchopmaiuu
SHEpPruu.

Crpoenune u GyHKIMH KIETOYHBIX MeMOpaH. CocTaB M CBOWCTBA OMOTIOJMMEPOB, BXOISIINX B UX
coctaB. Paznuune B coctaBe OMOMOIUMEPOB KIETOYHBIX MEMOpaH MHKPOOPraHM3MOB B 3aBUCHMOCTH OT
YCIOBUH OKpyXarmen cpeasl. DU3NKO-XUMHUYECKHE XAPAKTEPUCTHKU TPAHCIIOPTA BEIIECTB 4Yepe3
KJIETOUHYI0 MeMOpaHy (maccuBHBIN, akTUBHBIN TpaHcnopT). Kitaccugukanus TUIIOB TpaHCHIOPTa C MO3ULUU
[epeHoca HOHOB Yepe3 MeMOpaHy.

TpancmeMOpaHHass pasHOCTh DIEKTPOXUMHYECKHX ToTeHImanoB. Na',K'-Hacoc (mpeBpaineHue
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XMMHUYECKOH osHepruu B dnekTpuueckyio). Ca’’-momma (mpeoOpa3oBaHMe XMMHUYECKOH OSHeprum B
MEXaHUYECKYI0). DJIEKTPOXUMUYECKUH TpaHCMEMOpPaHHBIN NOTEHIMal IPOTOHOB. XapaKTepUCTUKA WU
cBoiicTBa MeMOpaH MUTOXOHpHIl. CHHTE3 MaKpOIPrU4eCcKUX CBs3eM B mpolecce apixaHus. PazoOuieHue
npoueccoB abixanus u ¢pochopunnposanus. ['unoreza Muruenia.

OxcureHHbIl, aHOKCUT€HHBIN (poTOCHHTE3 (TpaHCHOpMaIIis SHEPTUH COJIHIA B BOCCTAHOBUTEIIbHBIM
noteHuuan). OCHOBHbIE 3JIEMEHThl LE€NU IEepeHoca JJIEeKTPOHOB B  mpoiecce  (OTOCHUHTE3A.
@DOTOCUHTETUYECKUE T€HEPATOPbI AIEKTPOXUMUYECKOTO MTOTEHIHAIA.

MexaHu3Mbl peryislud 3K3- U DHIIPrOHUYECKUX IPOLECCOB KIETKU. Perynsiuus KJIeTOYHOTro
MeTaboau3Ma Ha YpOBHE cuHTe3a (EpMEHTOB (MHIYKLMS, penpeccusi) U UX akTUBHOCTU. Pazoden 3.
Cmexuomempuueckue pacuemst O1LOMEXHOI0ZUHECKUX NPOUECCOE.

MonenupoBanue (U3MKO-XMMHUYECKUX IIpOLEeccOB B Ouojoruu (Ouosiornyeckue, (uU3NUYECKue,
MareMmarndeckue mnojaenn). OCOOCHHOCTH CTEXMOMETPHYECKHX PACYeTOB OHMOXMMHUYECKHX IPOIECCOB.
Pacuer temnoBbix 3¢ (eKToB U 3aTpaT cCBOOOIHOM SHEPrUH B MPOIIECCE MUKPOOHOTO CUHTE3A.

4. O0béM yueOHOI U CIUNIUHBI
Bun yueOHo# padboThl Obnem ucnunIHHbL
3E Akan. 4. AcTp.4.
O01mas Tpya10eMKOCTb JUCHMUIIIIMHBI 2,0 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlexmum (JIex) 0,89 32 24
B TOM 4ucJie B (popMe MPaKTUUECKOU MOATOTOBKH 0 0 0
CamocrositesbHas padora (CP): 1,11 40 57
KonrakTHas camocrositenbHas paboTa 111 0,4 0,3
CaMOCTOSATENbHOE N3YUEHHUE PA3/IEI0B AUCHHUIIIMHbI ’ 39,6 56,7
Buj kouTpous:
3auer ¢ oneHKoii + + | +
Buja nToroBoro KOHTpoOJIA: 3ader c oneHKOM
AHHOTANUA padoyeil NPOrpaMmbl AUCHUIIMHbBI
«Oprannyeckasi XuMHsi B OUOTEXHOJIOTUID)
1. Henap aucuMnaMHbI — TpUOOpPETEHHE CTYJEHTAaMU 3HAHUH O CTPOCHUM OPraHu4eCKHX

COEJIMHEHUN TMPOU3BOJHBIX YIJIEBOJAOPOJIOB, HX OCHOBHBIX XHMHUYECKHMX CBOMCTBaX M MeETOJAX HUX
MIOJIy4€HUsl, KaK IPOMBIIIIEHHBIX, TaK U Ja00PaTOPHBIX.

2. B pe3syabTaTe u3yyeHUus1 AUCHUILIMHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CleTyIONUMA KOMIIETSHIIUSAMU U nHAuKatopamu ux poctwkenns: [1K-1; I[TK-4; TTIK-8

3nams:

— TEOPETUYECKNE OCHOBBI CTPOCHHUS U CBOMCTB OCHOBHBIX KJIACCOB IMPOU3BOJIHBIX YIIJIEBOJIOPO/IOB;

— CHOCOObI MOJTYYEHUSI U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB MIPOU3BOIHBIX YTIIEBOAOPOIOB;

— OCHOBHBIE MEXaHHU3MBbI IPOTEKAHUSI OPTaHUUYECKUX PEaKLUit;

Ymemo:

— MPUMEHATh TEOPETUUYECKUE 3HAHMS Ul CUHTE3a OPraHMYECKHX COEIMHEHHH OCHOBHBIX KJIacCOB
IIPOM3BOJIHBIX YIJIEBOJOPOJIOB;

— aHaAJIM3UPOBATh U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA IPOU3BOIHBIX YTIIEBOAOPOIOB;

— COCTaBJISITh CXEMbI CUHTE3a ITPOU3BOJIHBIX YIJIEBOJOPO/IOB, 3a/IaHHOTO CTPOCHUS;

Braoemy:

— OCHOBaMU HOMEHKJIATyphl U KJIaCCU(PUKALUU TPOU3BOAHBIX YIIIEBOI0POIOB;

— OCHOBHBIMH T€OPETUUYECKUMHU MPEACTABICHUSIMU B OPraHUYECKON XUMUU;

— HaBbIKaMH 000CHOBAHUS PaLlMOHAIBHBIX CLIOCOOOB MOJIy4€HUS IPOU3BOIHBIX YTIIEBOAOPOIOB.

3. KpaTkoe coaepskaHue JMCHUIITHHBI

Pa3nea 1. I'asorenonpoussoanbie. CnupThl, PeHOJIbI, TPOCThIE IQHUPHI.

1.2. Merannopranu4eckue CoeAMHEHUS
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Tumsl cBs3el B 2JEMEHTOPTraHUYECKUX COCAMHEHUSAX. XapaKTEPUCTUKA CBA3EH YIIIEPOJ-DIIEMEHT B
3aBUCHMOCTH OT IIOJIOKEHUs 3ieMeHTa B llepmoandeckoil cucreMe aJIeMEHTOB. MeTaulopraHudecKue
coenuHeHus. Homenknatypa. CriocoObl MOIy4eHUs JUTHI- 1 MarHUHOPraHUYecKUX CoeAMHEHUN. Peakius
I'punbsapa, mexanusm. CtpoeHue peakTuBoB ['puHbspa. WX peakuuum ¢ coeaMHEHUAMH, COJEPKALIUMU
aKTUBHBIN aTOM BOJOpPOJa: KHCIOTaMHM, CIUPTaMU, aMUHaMu. Peakiiuu ¢ KapOOHUJIBHBIMU COEAMHEHUSIMU
(InokcuaoM yriepoja, ajabaeruaaMmu, ketona). Peakuus ['punbspa ¢ rajoreHu1aMu pa3iudHbIX 3JIEMEHTOB
KAaK METOJI ITOJIY4YEHUS dJIEMEHTOPIraHUYECKUX COeqUHEHNN. [[puMeHeHre TMTHHOpraHnYeCKuX COEAUHEHUI
B OPraHU4E€CKOM CHUHTE3E.

1.3.  T'anoreHonpown3BoaHbIE

Knaccudukanus. Homenknarypa.

Anxwi- u amumwiraiorenunsl. Mzomepus. Homenknatypa. CriocoObl nosryuenusi. [IpoctpancrseHHoe
U 27eKTpoHHOe cTpoeHue. dusmueckue cpoiictBa. [loTeHUManbl MOHU3ALUU U AJIEKTPOHHOE CPOJCTBO,
00111ast XapaKTEPUCTHKA PEAKIIMOHHON CIIOCOOHOCTH.

Peakuuu HykneoduibHoro 3amenieHus u oruieruieHus. [lousatue Hyki1eo(pUIbHOCTH U OCHOBHOCTHU
peareHToB. AMOUJICHTHbBIE HYKI€O(QHIbHbBIE pEareHThI.

bumonexkynspHblii MeXaHU3M HyKJIeopuIbHOro 3amenieHus (Sn2). BinusHue otaenbHbIX (pakTopos
Ha PEaKUOHHYIO CIIOCOOHOCTH raJOr€HONPOU3BOIHBIX: CTPOCHUE CyOCTparTa, XapakTep yXOJsIIel TpyIIIbI,
CHJIa HyKJIEO(UIIBHOTO pearenTa, npupoja pactsoputens. CTepeoXxumus peakiuii Sn2.

MOHOMOJIEKYISIpHBIM MEXaHU3M HyKiIeo(uiapHOro 3amenieHus. BiusHue oTaenbHbIX (PakTOpoB Ha
PEaKIMOHHYI0 CIOCOOHOCTh TraJOre€HONPOU3BOJHBIX: CTPOEHHE CcyOcTpara, HpUpoJia HYKIEO(PHIBHOTO
areHra u pactBopurens. AunaopuibHbli katanus. Ctepeoxumus peakuuit Snl.

Peakuuu otmemnenus. B-OnumunupoBanue. Mexanusmbl E1 u E2. bumonexynspHblii MexaHU3M
orweruienus (E2). BnusiHue otaenbHbIX (GakTOpoB (CTpyKTypa cyoOcTpaTra, NOpHUpOJa peareHra Hu
pacTBOPUTEIISI, TEMIIEpATypa) HA PEAKIIMOHHYIO CITIOCOOHOCTH TasioreHanKaHoB. Ctepeoxumus peakmuii E2.
Hanpasnenue peakuuii oTienieHus: npasuia 3aiiiesa u ['opmana. @akropsl, BAUSIONINE HA HAIIPaBJIECHUE
peakuuil OTUIEIUIEHUS: YCTOMYMBOCTD alKkeHa U crepuuyeckue apdextel. Konkypenuus peakuuit Sl u El,
Sn2 u E2.

Bununranoreaunsl. CriocoObl mosydeHus. OCOOCHHOCTH CBSI3M yriepoj-TayioreH. PeakinonHas
CHOCOOHOCTP B  peakUusX HYKICO(QWIBHOIO 3aMEUICHUs, DIMMUHUPOBAHUA, 3JIEKTPO(UIBLHOTO
MIPUCOETUHEHHUSL.

ApoMaruyeckue rajoreHonpousBogHble. OCOOEHHOCTH CBSA3M YIJIEPOA-TAIOTEH U PEaKIUH
3aMelleHusl rajoreHa. MexaHu3M 3aMelleHHs] TaJoreHa B aKTUBHUPOBAHHBIX rajoreHapeHax (Sn2 apom).
HeaktuBupoBaHHbIE TIaJlOTEHONPOU3BOJHBIE apPOMATUYECKUX YIJIEBOJAOPOJOB; ApPUHOBBIA MEXaHU3M
3aMellEeHus TajJoreHa.

1.4.  Couprtsl.

Opnoatomuble  cnuptbl.  Kiaccupukauus uw HoMmeHkiarypa.  CrnocoObl  MoOJydeHUSs.
[IpocTpaHCcTBEHHOE U 3JIEKTPOHHOE CTpoeHue. BomopoaHble CBSA3M B CIUPTAxX, BIMAHHUE HA (pU3MUYECKUE
cBoiicTBa. IloTeHnManpl MOHU3ALUKU U AJIEKTPOHHOE CPOJACTBO; OOIIasg XapaKTEepUCTUKA PEaKIIMOHHON
cnocobHoctu. Xumuyeckue cpoiictBa. OH-KucnotHocTs: 00Opa3oBaHHME ajKOroOJIATOB, MX CTPOCHHUE U
cBoiictBa. OCHOBHOCTb U HYKJICOQWIBHOCTh CIHPTOB M AJIKOKCHJI-MOHOB: PEAKLUUU aJIKUIUPOBAHMSL.
[TonyueHnue CcHOXKHBIX IPUPOB OPraHUYECKUX U HEOPraHUYECKUX KHUCIOT. Peakiuum HYKI€O(PUIBHOIO
3aMEIIeHUs CIHUPTOB: OCOOEHHOCTH peakuuid Sn1 u SN2, peakiMoHHas CHOCOOHOCTh, CTEPEOXUMHUS,
neperpynnupoBku. Peakuuu  snuMuHMpoBaHus. BHyTpuMonekymsipHas —Jerujpartaius: MeXaHHU3M,
peakuoHHasg CIIOCOOHOCTh, HampaBiieHue ortwmerenus. [lpaBuno 3aifiueBa. Kartanutuueckas
neruaparauus. Peaknum cnupToB c rajgoreHuaaMu Qgocdopa M cepbl: MEXaHM3Mbl M CTEPEOXHUMHUS.
Oxucnenue u neruapuponanue. [IpuMeHeHue B MpOMBIIIIICHHOCTH.

1.5. ®eHoaBI

Knaccupukauus u  Homenksarypa. Crnocobsl  momydeHus.  Dusuueckue  CBOMCTBa.
[IpocTpaHcTBEHHOE U 3JIEKTPOHHOE cTpoeHue. [loTeHlnanbl HOHU3AlUK U AJIEKTPOHHOE CPOJCTBO; OOIIast
XapaKTepUCTUKA PEaKUUOHHOM CcrnocoOHOCTH. XUMHYECKHE CBOWCTBAa. Peakuuu TrUApOKCU-TPYIIIBL.
Kucnornocts. Bnusinue 3amectureneil B KoJiblie Ha KUCIOTHOCTh. OOpa3oBaHue (EHOKCHIOB, UX CTPOCHHE
u cBoicTBa. Peakuuu ankwiMpoBaHMS U alwiuMpoBaHus. Peakuuu apoMaTuyeckoro - sjpa:
rajoreHupoBaHHue, HUTPOBaHUE, Cylb(pupoBaHue, HUTpo3upoBanue. Peakuus Konpbe. B3aumoneiictue ¢
dbopmanpaerumom. ['mapupoBanne u okucienue ¢enonoB. CrabuibHble (PEHOKCHIBHBIE pPaJUKAIIbI.
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@deHoJbHBIE CTAa0MIN3aTOPHI MOJMMEPHBIX MAaTepUaAIOB. [leperpynnupoBKy aUTMIIOBBIX M CIIOKHBIX 3(DUPOB
(heHonoB.

1.6.  Ilpoctsie 3¢pupbl

Knaccupukanmmss wu  HOMmenkmarypa. CrnocoObl  monydeHus.  Dusnyeckue  CBOICTBA.
[IpocTpancTBEeHHOE ¥  JJIEKTPOHHOE CTPOCHUE. XHMHUYeckue cBoicTBa. (OCHOBHOCTH. Peakmuu
pacllerneHus: MeXaHU3Mbl U HallpaBjieHUe peakuuil pacuemieHus. OKucieHne KUCIopoI0oM BO3Iyxa.

1.7. DnoxcucoeanHEHUs

N3omepus. Homenknarypa. CrnocoOwsr monydenus. dusudeckue cpoiictBa. [IpoctpancTBeHHOE U
AJIEKTPOHHOE CTPOCHUE JTHIICHOKCHA. XHMMHUYECKHE CBONCTBA. Peakmum C pacKphITHEM S3MOKCHIHOTO
KOJIbI1a. MeXaHW3MBbI peakluid U HAIIPABJICHUE PACKPBITUS KOJIBIIA.

Pa3nen 2. Anbaernasbl, ketonbl. KapOoHoBbIe KMCI0THI M X IPOM3BOAHBIE.

2.1. Anpierusibl U KETOHBI

Knaccudukanusa n Homenknatypa. Criocoosl nmonydeHus. dusznueckue cBoiictBa. [IpocTpancrBeHHOE
U 3JIEKTpOHHOE cTpoeHue. IloTeHiuansl MOHM3AMK U 3JIEKTPOHHOE CPOJACTBO; O0IIas XapaKTepUCTHUKA
peakuuoHHOM  crmocoOHocTH. XuMHueckue cBoiictBa. OcHOBHOCTh. Peaknuu  Hykieo(uIbHOTO
MIPUCOEAUHEHUS: MEXaHU3M, OCHOBHBIM U KUCJIOTHBIM KaTanu3, crepeoxumus. Peakiuu npucoeaunenus O-
HYKJIeOQMIOB (BOJA, CHMPTHI, AIKOTOJIATHI), S-HyKIeopmioB (ruapocyiab¢ur Hatpus), C-Hykieoduiao
(1MaHOBOIOPO/, METAUIOOpraHUYecKue coequHeHus - coeauHeHus Li, Na, Mg, peaktuBel Buttura).
[Tonyyenne amIMIOBBIX M MNPONApruwiioBbIX cnupToB. Peaknuu ¢ N-HykiaeopuiaaMu: MeXaHU3M
HYKJICOQUIBHOTO  MPUCOEAMHEHUSA-OTIICIICHUsT  (aMMMaK, TepBUYHbIE U BTOPUYHBIE  aMUHBI,
TUJIPOKCUIIAMUH, THUApa3uHbl). OTHOCUTENbHAs pEaKLUHUOHHAs CHOCOOHOCTb albJErMJIOB U KETOHOB.
Peakuuu ¢ yyactuem o-BOJOPOJHBIX aTOMOB.

CH-KucnotHocts U KeTO-eHOJbHAs TayroMmepus. Enonmzanus. Peakuuu o-rajsoreHMpoBaHUSL.
ANBIOJIBHOE NPUCOEAVMHEHNE, KPOTOHOBAsI KOHJeHcanusa. MexanusMmbl peakuuil. Konnencanusa Kisiizena.
Peaknusa Ilepknna, ee wmexanu3M. Peaknum oxucnenus. Peaknma Kannunnapo, ee  MexaHusM.
BoccTraHnoBiienue 10 COUpPTOB U YIJIEBOJOPOAOB; cTepeoxuMusi. Peakunu apoMaTHUecKuX albAETUAOB U
KETOHOB C y4acTHEM apoOMaTHUYECKOTO siipa.

2.2 OgHOOCHOBHBIE KapOOHOBBIE KHCHOTHL. Kiaccubpukanus u HomeHkinarypa. CrnocoOsbl
nosyueHus. IIpocTpaHcTBEHHOE U 3JIEKTPOHHOE CTpoeHue. BomoponHbie cBsi3u B KapOOHOBBIX KHCIOTAaX.
®uznyeckue cpoiictBa. Xumuueckue cpoiictBa. OH-KucimoTHocTh. 3aBUCUMOCTH MEXAY CTPOECHUEM U
KHUCJIOTHOCTHIO. OCHOBHOCTh KapOOHOBBIX KHCIOT. Peakuuu ¢ Hykieo(UIbHBIMU peareéHTaMu (aMMHAK,
cnupThl). Peakuus stepudukanun, ee Mexanusm. OOpazoBaHue rajoreHaHruapu0B. Peakimu kapOOHOBBIX
KHCJIOT C Y4YacTHEM O-yIJIEPOJHBIX aTOMOB: o-rajoreHupoBaHue. BoccraHosienue. Peakuuu
nexapOokcuianpoBanus. JlekapcTBeHHbIE IMpenaparbl: XMMHUUECKOE MPOUCXOXKICHUE U MPOIYLUPOBaHUE
MHUKpPOOPraHU3MaMH.

2.3 OyHKUMOHANIBHBIE MTPOU3BOJHbIE KapOOHOBBIX KHUCJOT: TaJOr€HAHTUAPUIbI (allWiIraloreHu/ Ibl),
aHTUJPUJIBL, CIIOKHBIE 3(UPbI, aMU b, HUTPUIIbL. CriocoObl nostydyeHusi. OcOOEHHOCTH MPOCTPAHCTBEHHOTO U
AJNIEKTPOHHOTO CTpoeHus. Baxneimme cpoiictBa. Peaknuu N- u O-anunupoBaHUsA. WX MEXaHU3MBL.
OTHOcHUTENbHAS PEAKLUHUOHHAsI CIOCOOHOCTh (DYHKIMOHAJIBHBIX IMPOU3BOJHBIX KapOOHOBBIX KHCIOT.
Kucnoraeii 1 ocHOBHBIM Katanu3. Peakumu ruaposmsza. Boccranosienue. IIpaktuueckoe npuMeHeHUe
KapOOHOBBIX KUCIOT U UX (PYHKIIMOHATBHBIX TPOU3BOTHBIX.

MHOrooCHOBHbIE KapOOHOBBIE KHUCIOTHL. J{MKapOOHOBbIE KHUCIOTHI UPHOTO W apOMaTHYECKOTO
psana. Homenknarypa. CrnocoObl nonyueHus. @usnueckue u xumudeckue cBoictBa. OH-KucmotHOCTS.
Obpa3oBanue (pyHKIMOHAIBHBIX IPOU3BOAHBIX. Peakuuu, nmporekarouiyue npu HarpeBanuu. Llukimnueckue
aHTUJPUJIBL: TIOJTy4YEHUE, CBOMCTBA.

ManonoBsiit 3¢up. [onyyenue. Ctpoenne, CH-Kucnotnocts. HarpuiimanonoBslii a¢up: crpoenue,
peaxkuuy alKUIMpOBaHUs, TUAPOIIN3a, AeKapOokcuanpoBaHusl. CHHTE3bl KapOOHOBBIX KHCIOT U3 MaJIOHOBOTO
a¢upa. Peakuinu KoHIeHCAIIMY MAJIOHOBOTO A(Upa U MAJIOHOBOM KMCIIOTHI C aJIbJIETUIaMH.

Amunokucnotel.  Crnoco6bl mnonydenus. CrtpoeHue. Baxselimme Qusuueckue U XUMHUYECKUE
cBoricTBa. [lentuansie cBsA3u. buorexHonorus.

Pasznea 3. Azorcoaep:kauue coelMHEeHH .

3.1. Hutpocoenunenus
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Knaccudpukanus u Homenknatypa. CrocoObl mosyueHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
ctpoeHue. [loTeHuuansl MOHU3AUUM U 3JIEKTPOHHOE CPOJCTBO; OO0IIas XapaKTEpUCTUKA PEaKIMOHHOMN
cnocoOHocTH. XMMHUYecKue cBoWcTBa. TayroMmepusi NHEpBUYHBIX M BTOPUYHBIX ajdu(aTHUYECKUX
HUTpocoeAuHEeHU. [IpuuuHBI MNOABMKHOCTM aromMa BOAOpoJa npu o-yriaepogHom arome. CH-
KucnorHocTs mepBUYHBIX W BTOPUYHBIX HUTPOAIKAHOB, U KUPHO-apOMATHUYECKUX HUTPOCOEAUHEHUH.
Peakuun co menouamu. CrpoeHue cojedl. ApomaTHyeckue HUTpocoeAuHEHHs.  Peakuuu
BOCCTAHOBJICHUS, HUX IpakTUyeckoe 3HayeHue. lIpuMeHeHHe B MNPOMBIIIIEHHOCTH; TOKCUYHOCTh
HUTPOCOEINHEHNM.

3.2. AMunbI

Knaccudukanms w  HOMeHkmarypa.  CnocoObl  monydeHus. — Dusnueckwe  CBOWMCTBA.
[IpocTpaHcTBEHHOE M 3JEKTpOHHOE cTpoeHue. IloTeHuuanpl MOHM3ALUU U AJIEKTPOHHOE CPOJICTBO;
o011ass XapakTepUCTUKA PEAKIMOHHOW CIOCOOHOCTH. XuUMHYeckue cBoucTBa. CTpoeHHE M OCHOBHOCT.
Peakuuu ¢ kucimoTaMu, CTpOCHHE COJIEH, X HOMEHKJIATypa U CBOMCTBA. AJKWIMPOBAHUE U allWJIUPOBAHUE;
MEXaHU3Mbl 3TUX peakuui. YeTBepTUYHbIE aMMOHHEBBIE COJIM M OCHOBAHUS: MOJy4yeHHE, CTPOEHUE,
CBOMCTBA; pACHICIUICHHE YETBEPTUYHBIX AMMOHMEBBIX OCHOBAaHWM, HampasieHue peakuuil. I[Ipasuio
l'opmana. EnamuHBI: ankuiMpoBaHHWE EHAMUHOB, COIPSDKEHHOE IIPUCOEAMHEHHWE €EHAaMUHOB K o,f-
HEHACBHIIIICHHBIM ~ KapOOHWJIBHBIM  COCIWHEHHUSM. Peaknuum aMUHOB C a30THUCTOM  KHCIOTOHM.
OcoOeHHOCTH peakuui dBIeKTPO(WIBHOTO 3aMELIeHUs] B apOMaTUYeCKUX amMHuHaxX (HUTpOBaHHE,
raJjoreHupoBaHue, Cyab(OUPOBAHUE).

3.3 A3a- 1 1Ma30COeMHEHUS

[lonyuenue nMa30COEOMHEHUM peakuueld IUa30THUPOBAHUS: YCJIOBHUS IPOBEACHHUS pEaKUUU H
MEXaHU3M; pa3iMuvsg B YCTOMYMBOCTU HACBHIIIEHHBIX M apOMAaTUYECKHX AHa3ocoenrHeHuil. duznyeckue
cBoiicTBa. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE apOMAaTUYECKUX AMA30COECIUHEHUI B 3aBUCUMOCTHU
oT pH cpenpl, TayToMepHbIE MTpEBpalieHUsA. XUMUYECKHE CBOMCTBA. Peakunuy, mpoTekaronme ¢ BblICTIEHUEM
a30Ta: 3aMElIeHUE JMa30HUEBOW TIpPYNNbl Ha THUAPOKCU-, AJIKOKCUTpynny, ¢rtop, wuon. Peakuuun
paZMKaIbHOIO 3aMEIlEeHUs JUa30rPyIIbl Ha XJI0p, OpoM, LIMaHOTPYHIy, Bojopo, Peakuunu, nporekaromue
0e3 BbIJIEJIEHUS a30Ta: BOCCTAHOBJIEHUE 10 aprirujipasuHoB. A3zocouetanue. [lonyuenue u npumeHeHue
a3aCOEIMHEHUM.

4 O0beM yueOHOI M CHUITUHBI.

Cemectp
Bcero 3
Buz yaeGHOM paGoThI cemecTp
3E Akan. 3E Axkan.
q. q.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 5,0 180 5,0 180
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: 1,78 64 1,78 64
Jlexuu 0,89 32 0,89 32
[TpakTueckue 3anstus (113) 0,89 32 0,89 32
Jlaboparopusie paboTs! (JIP) - - - -
CamocrosiTeJibHas paboTa 2,22 80 2,22 80
KonTakTHas camocTosTenpHas paboTa - -
2,22 2,22
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIIMHbI 80 80
Buja koHTpOJIS:
JK3aMeH 1 36 1 36
KoHnTakTHas paboTa — MpoOMeXyTOUYHAsI ATTECTAaIHs 1 0,4 1 0,4
[ToaroroBka K 3K3aMeHy. 35,6 35,6
Buj uTOroBOro KOHTpOJIs: JK3aMeH
Buz yaeGHOM paGoThI Beero Cemectp
3 cemecTp
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3E Actp. 3E Actp.
q q

OOwast TpyA0€MKOCTb AUCHUIUINHBI 5,0 135 5,0 135
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: 1,78 48 1,78 48
Jlexuu 0,89 24 0,89 24
[TpaxTueckue 3anstus (113) 0,89 24 0,89 24
Jlaboparopusie pabots! (JIP) - - - -
CamocrosiTeJibHas paboTa 2,22 60 2,22 60
KoHTakTHas camocTosTenpHas paboTa - -

2,22 2,22
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIIMHbI 60 60
Buja kouTpoJs:
JK3aMeH 1 27 1 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 1 0,3 1 0,3
ITonroroBka K 3K3aMeHy. 26,7 26,7
Bu uTOroBOro KOHTPOJIs: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«OCHOBBI IPOEKTHPOBAHUS U 000py10BaHUE OMOTEXHOJIOrHYeCKUX NIPOU3BOACTBY»

1.  Ieap AUCHMIVIMHBI - O3HAKOMJICHHE CTYICHTOB C OCHOBaMH MPOCKTHPOBAHUS TPEATIPHUITHI
MUKPOOHOJIOTHYECKOTO CHHTE3a M OTACIBHBIX CTaJWH TEXHOJOTHYECKOTO Tpoliecca, 00ydeHHe CTYACHTOB
HaBBIKAM pacueTa CIENUAIbHOW ammapaTypbl JJsi OMOTEXHOJOTHYECKHUX IMPOU3BOACTB U (HOPMHUPYET Y
Oyaymux OaxkaJaBpOB KOMIUIEKCHBIH TOAXOJ K PAaCCMOTPEHHUIO KOHKPETHBIX OMOTEXHOJOTHYECKUX WIIH
HKOOMOTEXHOJIOTUIECKHX BOIIPOCOB, BCTAIOIIUX Mepe OMOTEXHOIOTOM.

2 B pe3yabtare u3yvyeHusi TUCHMIIMHBI O0yyamouuiics mo mnporpaMmme OGakajaBpHaTa
JAOJKEeH: 005ajaTh CIEAYONMMHA KOMIIETEHIMSMHU: CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh
OCHOBHBIE 33aKOHBI E€CTECTBEHHOHAYYHBIX IUCIHMIUIMH B TPO(PECCHOHANBHON AEATEIHOCTH, MPUMEHSTH
METOJBl MAaTEMAaTHYeCKOTO aHalW3a W MOJISTUPOBAHMS, TEOPETHUYECKOTO M AKCIEPUMEHTAIBHOTO
uccinenoanus (OIIK-2); cnocoOHOCTBIO K peanu3aliy U yIpaBiIeHUI0 OMOTEXHOJIOTMYECKMMHU ITPOLIECCAMU
(ITK-2); cnocoOHOCTRIO paboTaTh ¢ HAYYHO-TEXHUUECKOW MH(GOPMAIHEH, UCIIOJIb30BaTh OTCUECTBEHHBIN U
3apyOexHbIN oNbIT B podeccruonanbHoi aestenbHocTH (I1K-8);

3namv: MOAXOBI K TMPOSKTUPOBAHUIO OMOTEXHOJIOTHYECKUX TIPOU3BOJICTB; OCHOBHOE 00OpYIOBaHUE U
METO/bl €r0 pacyera, KpUTEpUU BbIOOpa M OLEHKHU 3(PPEeKTUBHOCTU pabOThl 00OPYIOBaHUS, TEOPETHUYECKUE
OCHOBBI TIPOIIECCOB; OCHOBHBIC MPHUHIUIBI OpPraHU3alui OWOTEXHOJOTHYECKOTO IPOU3BOJICTBA, €T0
HEPAPXUUECKYIO CTPYKTYPY, METOABl OICHKH A(P(GEKTUBHOCTH MPOM3BOJCTBA; CIIOCOOBI IMOJTOTOBKH
00OpYyIOBaHUS W KOMIIOHEHTOB CBIPhSl IS BEACHUS TEXHOJIOTHYECKOTO TIPOIecca; IKOHOMHUYECKHUE
KPUTEPHH ONTUMH3AINN TPOU3BOCTBA; OCOOCHHOCTH MOJICITMPOBAHUS, MACIITAOUPOBAHMS M ONITHMH3AIIAN
OMOTEXHOJIOTMYECKMX CXEM M TPOIECCOB; OMOXUMUYECKHE, XUMHUECKHE U (PU3UKO-XUMUIECKHAE TIPOIIECCHI
MpOTEeKaloIKue B OHOPEaKTOpax; MOJENH pPA3JMYHBIX THIIOB OHOPEaKTOPOB, WX THAPOJMHAMHYECKHUE,
MaccoOOMEHHBIE XapaKTEPUCTUKH, METOJbl M PEKUMBI KYJIbTUBHPOBAHUS; ammaparypHoe odopmieHue
MPOIIECCOB pa3/IesIeHIs] MHOTOKOMIIOHEHTHBIX CHCTEM;

Vmemos: pa3pabaThiBaTh TEXHOJOTHYECKYIO CXEMY OHMOTEXHOJIOTHYECKOTO IpoIecca; MPOBOANUTH
pacuer MaTepHaNbHBIX W SHEPreTHYEeCKHX OallaHCOB; BHIOPaTh W CKOMIIOHOBAaTh OOOpYyIOBAaHWE ISt
KOHKPETHOTO TPOU3BOJICTBA; MMPOBECTH OIEHKY 3(PPEKTUBHOCTH MCHOIB3YEMOT0 000PYIOBAHUS; COCTABIIATh
TEXHUKO-KOHOMHUYECKOE OOOCHOBAaHWE TIPOEKTa B COOTBETCTBMH CO CTaHAAPTAMH; PETYIHPOBATH
OMOTEXHOJIOTMYECKHH MPOIECC 10 JOCTHKEHHUS ONTHMAIBLHOTO COCTOSHUS IO KpUTEpusM 3P PeKTHBHOCTH;
pacCcYUTHIBATh OCHOBHBIE MPOLIECCHI pa3elieHHsI MHOTOKOMIIOHEHTHBIX CHCTEM; TOJIb30BaThCS CPEACTBAMU
KOHTPOJIbHO-U3MEPUTEIILHON amnmapaTypbl, COBPEMEHHBIMH IPOTPAMMHBIMHU CPEICTBAMU TIEpEIavul TAaHHBIX,
JMCTAHIIMOHHOTO JIOCTYIAa ¥ KOHTPOJIS; UCTIOIh30BaTh CTAHAAPTHI U IPyrue HOPMaTHBHBIE JOKYMEHTHI TIPU
OIICHKE, KOHTpPOJIC KadecTBa M CEPTUHUKAIMU CHIPbS W TPOIYKIWHU; BBHIOPATh PAIMOHAIBHYIO CXEMY
OMOTEXHOJIOTMYECKOTO MPOU3BOJICTBA 3aJaHHOTO MPOJYKTa, OIEHUBATH TEXHOJIOTHUYECKYIO 3PPEKTUBHOCTH
MPOU3BOJICTBA.  Bradems: MeTOIaMM  pacdyeTa OCHOBHBIX  CTaJWH  TEXHOJIOTUYECKOH  CXEMHI,
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OMOTEXHOJIOIMYECKOro Ipolecca; METOAAMHM OYMCTKU M CTEpWIIM3ALMHM BO3/yXa, M MUTATENbHBIX CPEI;
METO/IaMH pacueTa OCHOBHBIX MAacCOOOMEHHBIX XapaKTEPUCTHUK OMOTEXHOJOTHYECKOTOo 000pYyI0BaHUS;
METO/IaMH pacdeTa OCHOBHBIX IPOLECCOB Pa3/EiICHUs] MHOTOKOMIIOHEHTHBIX CHUCTEM; METOJaMHU OLIEHKHU
3¢ (HEeKTUBHOCTH OMOTEXHOJOTMYECKOTO TMPOIECca; OCHOBHBIMU 0a3aMH JaHHBIX M MPOrpaMMHBIMHU
000JI0UKaMH JUIsl OpPraHU3allid IPOU3BOJCTBEHHOIO IPOIEcCa; METOAAMM IPOBEIEHUS CTaHIAPTHBIX
UCIBITAHUN IO OMpPENEICHUIO MoKa3aTesel (PU3UKO-XMMHUYECKUX CBOMCTB ChIPbsSI M NMPOIYKIUH; METOJAMU
TEXHUYECKOTO KOHTPOJS MO COOJIOJCHUIO TEXHOJIOIMYECKOW IUCIHMILIMHBI B YCIOBUSAX JEHUCTBYIOLIETO
OMOTEXHOJIOIMYECKOI0 IIPOU3BOCTBA.

3 KpaTkoe conep:kanue 11 cUMIIMHBI

Beeoenue. 3anaun u conepxkanue AUCHUIUIMHBL. CBs3b C OOMIETEXHUYECKUMH M CIEIUATBHBIMU
JUCLMILIMHAMU.

Pazoen 1. OcHosebl npoeKmupoganus npeonpuAsmuil  OUOMEXHOI02UecK020 npoduii._
CocraBieHHEe TEXHHUKO-IKOHOMHUYECKOTO OO0OCHOBaHUS NpoekTa. TexHuueckuil mnpoekT. MeToabl
pa3paboTKU TEXHOJIOTMUeCKOM cxembl. CpaBHEHHUE aJbTEPHATUBHBIX PELIEHUH Mo Kaxaoi craguu. Craguu
XpaHEHUS U Pa3MHOKEHHUS NIOCEBHOI'O MaTepuaa, MOJArOTOBKH ChIPbsl, IPUTOTOBICHUSI TUTATEJIbHBIX Cpe,
CTepUIM3alluu MOTOKOB U obopynoBaHus. Paboune ueprexku. Pacuer texHomormyeckux cxeM. OCHOBHbIE
CBEICHMsI O IIpaBuiIax opranuzauuu npoussojcTsa (GMP u oreuectBennslii crannapt P/ 64-125-91).

Pazoen 2. Teopemuueckue o0CHO6bl: MamepuanbHulii U IHEpPZemMUYECKUll Oanancel npoyecca
Ouocunmesa,  menno-maccooomennvle  npoyeccol  cmaouu  epmenmayuu.  CTexuomMeTpUs
MHKPOOHMOJIOTHYECKOTO CHHTe3a. METOIbl pacuera CTeXHOMETPHYEeCKUX Kod(duirentos. I[lopsaok
COCTaBJICHUSI MaTepUaIbHOTO OanaHca OnocuHTe3a. TemioTa )Ku3He e TeNbHOCTH.

Bnusinue ycnoBuidl  KyJbTUBUpPOBaHMS HAa  TEIUIOBBIIEICHHME, BEIUYMHY SKOHOMHUYECKOTO
kod(pduimenta W cCTeNeHp yTWwiu3anmuu cyoctpara. [loTpebieHue Kuciaopoaa MHUKPOOPraHU3MaMHU.
Macconepenaya Kuciopoga OT Bo3ayxa K Ouomacce. KoHIEHTpalMOHHbBIE SIMBI 10 KHCIOPOIY.
Macconepenaya yriekuciaoro raza. MaccooOMeHHbIE XapaKTepuCTHKU ¢epMmeHntepa. Pacuer oO6beMHOTO
ko3¢ duLmeHTa Macconepe1aun.

Pazoen 3. Ilpakmuka nposedenus OUOMEXHOIO2UYECKUX NPOUECCO8: CMEPUIUAUUA
MEXHON02UYEeCKUX NOMOKO08, AIPUpPOGAHUE U  nepemeuiuganue  (QepmeHmayuoHHou  cpeowvl,
nenoodpazoeanue u neHozauienue ¢ npoyecce Kyabmugeuposanusn. CrocoObl CTEPUIU3ALUN KUIKOCTEH.
Tepmuueckas crepunuzauusa. Kuneruka rubenn MukpoopraHuzMoB. BmnusiHue temmneparypbl. Kpurepuu
crepuin3anuu. llepuonnueckass u HempepbiBHas crepuiin3anus. Pa3paboTka TEXHOJOTMYECKHX CXEM
crepuin3anuu xxuakocteil. Crepunnsanus Bo3ayxa. OcoOeHHOCTH CTepuM3yomel GuibTpaluuu Bo3ayXa.
Texnonornueckue cxembl CKaTus M OYUCTKU Bozayxa. Crepuiinsaunusi 000pyAOBaHUS, EKOHTaMUHAIIUS
BO3JlyXa B IPOM3BOJICTBEHHBIX TOMEIICHUSIX.

Metonel aspupoBanusi B (epmeHTtepax. OrneHka ypoBHA a’pupoBaHus. [lepememuBanue mnpu
¢depmeHTauuu. Buasl nepeMemuBaHUSA: MEXaHUYECKOE, ITHEBMAaTHYeCKOe U KOMOMHHUPOBAHHOE.
[TenooOpa3zoBanue u nenoramenue. [lenoobpasyromas crocodHocts. CpaBHEHHE METOJOB MEHOTAIICHMUS:
XUMHYECKUE, MEXaHNYECKIE, KOMOMHUPOBAHHBIE U TEXHOJIOIMUECKHUE.

Pazoen 4. Knaccugukauusn, evioop u pacuem O0CHOBHO20 (hepMeHMAUUOHHO20 00OPYOOBAHUA.
@depMeHTalMOHHOE 000pyAOBaHME, €ro Kiaccu(ukauus, BbIOOpP KOHCTPYKLHMOHHBIX MaTepUasoB.
CpaBuenne ¢epmentepoB. Kpurepun BbIOOpa ¢epmeHTepa UIsi KOHKPETHOTO MPOU3BOACTBA. MeTObI
ompeneneHuss BelUuuHbl KodddummeHnTa wmaccomnepenaun. Moaenupoanue depmentepoB. Pazden .
Tunogvle mexnonozuueckue cxemol, 6ONPOCH Peaiu3ayuu.

5.1. Ananu3z munogelx mMexXHOI02UHUECKUX CXeM, MOOEAUPOSAHUE, MACUIMAdUposanue
Oouomexnonozuuyeckux npoyeccog. CUHTE3 TEXHOJOTHYECKHX CXEM; OCOOEHHOCTH MOJEIMPOBaHMUS,
MacIITaOMPOBAHUS U ONTUMU3ALMH OMOTEXHOJIOTHYECKHUX CXEM U MTPOLIECCOB.

5.2 Pacuem wu annapamypnoe ogopmienue OONROJTHUMENbHBIX CMAOUI, NPOUECCO8
PaszoeneHun MHO20KOMNnOHeHmHuplx cucmem. Pacuer u annapatypHoe opopMieHHE POLIECCOB pa3eieHUs
MHOTOKOMIIOHEHTHBIX CHCTEM: PACTBOPEHHUS, KPUCTALIU3AINH, aAcopOIuu, abcopOIiiu, HOHHOTO OOMEHa,
SKCTpakiuu, (aoTaruu, GIOKYIAUHA, OCAKICHUSA, PUIbTPALIMHA, MEMOPAHHOTO pa3AelICHUs], Cerapaii 1
LHEHTPUPYTrUpOBaHUS, BaKyyM-BbIIapKH, CYILIKH; anmnapaTrypHoe opopMieHHE CTaauil mpuema, XpaHeHHs,
JO3UPOBKH U TPAHCIIOPTUPOBKU CHIPbSL.

5.3. Kpumepuu onmumuzayuu duomexmnonozudeckux npoyeccos. CTpykTypbl MaTeMaTHYECKHX
MoJeliel MPOU3BOJICTBA; IKOHOMUYECKHE KPUTEPUN ONTUMU3ALMU Pou3BoACTBA. OCHOBHbIE 0a3bl JAHHBIX
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Y IpOrpaMMHBIE 000JI0YKH JJIsi OpraHU3aluK POU3BOICTBEHHOTO IIpolecca.

54. Memoovt u npuobopvl Ona amanuza u KOHMPOAA OUOMEXHOIOZUUECKUX NPOUECCOs,
COBPEMEHHbIE NPOZPAMMHbBIE CPEOCHEA OP2AHUZAUUU NPOU3BOOCHMEEHH020 npoyecca. KoHTponb U
aBTOMaTu3aIus (PepMEHTAIIMOHHBIX MPOIIECCOB M MPOIIECCOB pa3feieHus. M3mepsieMbie 1 aBTOMAaTUYECKU
peryaupyeMble TapaMmeTpbl. THUIBI W OCHOBHBIE OCOOCHHOCTH H3MEPUTEIBHBIX YCTPOWCTB, CPEACTB
KOHTpoJIsI 10 MecTy. COBpEMEHHbIE TPOrpaMMHBIE CPEICTBA Mepeaadn JaHHBIX, JUCTAHIIMOHHOTO JAOCTYIA U
KOHTPOJISL.

4. O0béM yueOHOI U CIUNIUHBI
Buabl yueOHoi padoThl Obbem aucumIMHE
3E AK. 4 Actp. 4

OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY IJIaHY 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
B TOM 4mHcJjie B (popMe NPpaKTHYECKOH MOATOTOBKHU - - -
Jlexmm (JIex) 0,44 16 12
B TOM 4HcCJie B (OpMEe MPAKTHUECKOU IMOTOTOBKH - - -
[IpaxTuueckue 3ansatus (I113) 0,44 16 12
B TOM 4HcCJIe B OpME MPAKTHUECKOU IMOTOTOBKH - - -
CamocrositesbHas padora (CP): 2,11 76 57
CamMocTosATEeT HOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 211 75,6 56,7
KonrtakTHas camocTositenpHas paboTa ’ 0.4 0,3
3a4éT Cc oueHKoi + + +
Bua konTposas 3a4ér ¢ oneHKOM

AHHOTANUA padoyeil NPOrpaMmbl AUCHUIIMHbBI
«TeopeTruueckne 0CHOBbI OMOTEXHOJIOTHI»

1. Heap aucuuniauHbl — (GOPMUPOBAHME y CTYIEHTOB 0a30BBIX 3HAHWM, JEKAlUUX B OCHOBE
COBPEMEHHBIX METOJIOB HAMpaBJIE€HHOIO0 OHOCHMHTE3a M YIpaBieHUs (PEepMEHTALlMOHHBIMH IPOLECCAMU,
HCIOJIb3YEMBbIMU ISl TMOJIyYEHHUSI MPOJYKTOB OMOTEXHOJOTMH, Pa3BUTHE B CTYIEHTAaX CIHOCOOHOCTEH K
aHaM3y M OOOOILIEHHIO SKCIEPUMEHTAIBHBIX W JINTEPATYpHBIX JAHHBIX B OOJACTH YIPABIISIEMOIO
KYJIbTUBHUPOBAHUS MUKPOOPTraHU3MOB U JIPYIrUX OMOJIOTHYECKUX POIYLEHTOB.

2. B pe3yabTare HM3ydYeHHSl JMCUMILIMHbI O0y4YarolIUiics AOJIKeH: O0NagaTh CIEIyOIIUMHU
KOMIIETEHIUSIMU: BJIaJICHUEM OCHOBHBIMU METOJIaMHU 3alUThl IPOU3BOICTBEHHOTO IEPCOHAJA U HACEICHUS
OT BO3MOXHBIX MIOCIEACTBUM aBapuil, kKatacTpod, ctuxuitHeix 6enctBuit (OI1K-6); roToBHOCTHIO OLIEHUBATH
TEXHUYECKUE CPEACTBA M TEXHOJOTHMU C YYETOM 3KOJOrM4eckux mocienctBuil ux npumenenus (I11K-3);
TFOTOBHOCTBIO HCIIOJIB30BATh COBPEMEHHBbIE HH(DOPMALMOHHBIE TEXHOJIOTMH B CBOEH IMpodeccroHaIbHOU
o0nactu, B TOM ymciie 0a3bl JaHHBIX U MMaKeThl NpuKiIaaHbix nporpamm (I1IK-11);

3namb: 0COOEHHOCTH MOJEIMPOBAHMS, MAcCIITAOUPOBAHUS W ONTHUMHU3ALUU OHMOTEXHOJOTHYECKHX
CXeM H TMPOIECCOB;, OCHOBHI OMOTEXHOJIOTHHM, OCHOBHBIE OHMOOOBEKTHI M METOAbI PAbOTBI C HUMH;
OMOXMMHYECKHUE, XMUMHUYECKHE U (DU3MKO-XMMHUYECKHE IPOLIECChl, NMPOTEKarolue B OHOpeakTopax U Ha
CTaiusX MepepabOTKH, CBS3aHHBIX C BBIJCICHHEM W OYUCTKOM IEJIEBOro MNpPOAYKTa; 3aKOHOMEPHOCTH
KMHETUKH pOCTa MHUKPOOPraHM3MOB M 0O0Opa3oBaHUS MPOAYKTOB METa0OJM3Ma; MOJEIM pocTa U
00pa3oBaHus MPOJAYKTOB; METO/IbI KYJIbTUBUPOBAHMUS,

Ymemps: BbIIENATH NPOAYKTHl META0O0JIM3Ma U3 KYJIbTYpadbHOM >KMIKOCTH M KJIETOK IpPOAYLIEHTa
METOJIaMU  3KCTPaKIUHU, OCAXJCHHSA, HOHHOTO OOMEHa U YJIbTPAKOHLUEHTPUPOBAHMS; OCYLIECTBIATh
KOHTPOJIb COAEPKAHUS 11€JIEBOTO KOMIIOHEHTA B MOIYIPOAYKTaX, OTy4aeMbIX Ha OTAEIbHBIX

TEXHOJIOTUYECKUX CTaJusaX; MPOBOAUTH OOpabOTKY pe3yjibTaTOB HM3MEPEHHH C HCIOJIb30BAHUEM
MAKETOB MPUKJIAIHBIX IPOTrPAMM; UCIOIb30BaTh CTAHIAPTHI U IPYTe HOPMATUBHbIE TIOKYMEHTHI IPU OLICHKE,
KOHTpOJIE.

Braoemw: MeTonaMu npoBesieHUs1 CTaHAAPTHBIX UCTIBITAHUH MO ONPEJENICHUIO MoKa3aTenel Gu3nKo-
XUMHUYECKUX CBOMCTB ChIpbS U MPOAYKIMH; METOJaMHU IUIAaHUPOBAaHUS, IMPOBEAECHUS U 00pabOTKH
OMOTEXHOJIOIMUYECKUX 3KCIIEPUMEHTOB.
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3. KpaTkoe conep:kanue 11 cUMIIMHBI

Beeoenue. Bpenenwe, nenmm u 3amadum Kypca. KpuBas pocrta MHKpOOPraHM3MOB B IIPOCTBIX
MEPUOJUYECKUX YCIIOBUSIX, SKCIOHEHIMAJIbHAs MOJENIb pOCTa MHUKPOOPraHU3MOB, MOHSITHE YAEIbHOMI
CKOPOCTH POCTa, SKOHOMHUYECKOT0 KO3(PUIMEHTa U IPYruX MapaMeTpoB, XapaKTEPU3YIOIIUX IPOLIECCHI
KynbTUBHpOBaHus. [lapameTrpbl mpouecca (QepMeHTaluu, [O3BOJSIIOIMIME YIOPABIATH  POLIECCOM
KyJIbTUBHpPOBaHUs (TemmepaTypa, pH, KOHIIEHTpaluM KOMIIOHEHTOB IHUTATEJIbHON cpezbl, BKIHOYAs
kuciaopon). Kiaccudukanuss MeTosoB yHpaBiisieMOro KyJIbTHUBHPOBAaHUS — IPOCTOE IEPUOJIUYECKOE
KYJIbTUBHUPOBAHUE, MEPUOINYECKOE KyJIbTUBUPOBAHHUE, MEPHUOJUUYECKOE KYIbTUBUPOBAHHUE C MOJIUTKAMH,
MEePUOIUYECKOE KYJIbTUBUPOBAHUE C OTBOJIOM MPOJIYKTOB METa00JIM3Ma, UX KOMOMHAIUY.

Pazoen 1. Kunemuka pocma MuKpoopzanu3moe.

Kunernueckue mMonenu pocta MUKpPOOPTaHMW3MOB, BIMSHHME KOHIIEHTpAMHU CcyOcTpara, MpOAYyKTOB.
OO6paboTka SKCHEPUMEHTAIbHBIX JAHHBIX IO KYyJbTUBUPOBAHUID MHKPOOPTaHU3MOB B IEPHOJUYECKHX
ycioBusAX (Tpu 3anauM). BnusiHue KoHUEHTpauuu cyOcTpata Ha POCT KIIETOK, MOHATHE JIUMHUTHUPYIOLIEH
KOHLIEHTpaluuu cyoctpaTta, ypaBHeHue Mono. WuruOupyromee neiictBue cyOcTpara, NpOAYKTOB,
MoauduKkanuu  ypaBHeHUss MoHo, ypaBHeHue MoHo-HepycanumMcKkoro, HaxoXJAEHHE KOHCTAaHT.
OnTumu3anus NpoOU3BOAUTEIBHOCTH MEPUOIUYECKOr0 peakTopa. O0paboTka 3KCIEPUMEHTAIbHBIX JTaHHBIX
0 MEePUOINYECKOMY KYJIbTUBUPOBAHUIO IO ypaBHEHUIO MOHO.

CriocoObl HEMPEPBHIBHOTO KYJIBTUBUPOBAHUSA. XEMOCTAaTHOE KYJIbTUBUPOBAHHUE, OCHOBHbBIC MOHSTHS,
YpaBHEHUSI XE€MOCTATHOI'O KYJIbTUBHPOBaHUS. OHeprus mnojjepkanus. OOpaOoTka SKCHEpPUMEHTATbHBIX
JAHHBIX XEMOCTAaTHOIO KyJIbTHBUpOBaHUA. Haxo’kJieHMe KOHCTAaHT B ypaBHeHMHM MoHO. XeMocTaTHOe
KYJIbTUBHUPOBAHUE C TMEPEMEHON JuMuTupyromero ¢akropa. XeMOCTaTHOE KyJIbTHBHUPOBAHHE JIBYX
MUKpoopranusmoB. Ilporneccsl aBrocenekuuu B xemocraTe. OnTUMHU3aLus MPOU3BOAUTEIBHOCTH OJHOTO
xemocraTta. Pacdyer mpou3BOAMTENBLHOCTH XEMOCTaTa. XEMOCTaTHOE KyJIbTUBUPOBAHUE C PEIHUKIOM I10
OouomMacce, ¢ PEUUKIOM IO KyJabTypalbHOW skuakocTH. Kackany xemocraroB. TyOynsipHas KyJbTypa.
TypbunocratrHoe KyapTuBHpoBaHHE. (OCOOEHHOCTH KyJbTUBUPOBAHHUS TI'€HHO-MH)KEHEPHBIX ILITAMMOB.
NMMobOunuzanys KJIeTOK MUKPOOPraHU3MOB, METOAbl UMMOOMIN3AUN, U3MEHEHHE KOHLEHTPALUU KIETOK
B IMMOOMJIM30BAaHHOM COCTOSIHUU BO BPEMEHHU.

Pa3zoen 2. Ocnosenvie memabdonuyeckue npoyeccol 8 KiemrKax.

AnabGonnueckue M KaTabOJUMYECKHE NPOLECChl, HMX B3aUMOCBS3b B KieTkKax. PerymupoBanue
(epMEHTAaTUBHBIX MPOIIECCOB B KJIETKAX MUKpPOOPTraHW3MOB Ha ypOBHE ()EPMEHTOB, Ha YPOBHE I€HOMa.
Amnnocrepudeckue hepmenTsl, Monenb JKako6o-Mono. Ponb sHeprernuecknx sxBuBaieHTOB (ATO/HAMD
U Jp.) B peryJIipOBaHUM MPOLIECCOB, MPOTEKAIOIINX B KJIETKaX.

TpaHcropTHbIE MpoIeCChl B KJIETKAX, MAaCCUBHBIA W aKTUBHBIA TPAHCIOPT, TPAHCIOKAIMS TPYIII.
DKcIepuMEHTAIbHOE OIpe/IeJIeHUE TUIla TPAaHCIOPTa.

Poct mukpoopranu3zMoB Ha caxapax. JJocTymHOCTb caxapoB, TMJIPOJIN3 MOJUCAXapPHUIOB, TPAHCIOPT
caxapoB B KIJIETKH, BKJIIOYEHHE caxapoB B aHAOOJIMYECKWEe M KaTabOJIMYECKUEe TMPOLIECChl, B3aUMHOE
peryiupoBaHue MpoieccoB MeTabonu3ma cyocTpara BHYTPU KIIETOK.

I'mukonu3 kak 3Tanm TpaHcopmalMu YIJIEBOJHBIX CYOCTpaTOB M €ro SHEpreTHYecKas CYIIHOCTD,
nentozodocharapiii 1uki, B3auMocBs3b raukonu3a u [IDL. KITAD myrs. B3auMocBs3b OCHOBHBIX
MeTab0JIMYECKUX TMPOIECCOB U PErylMpoBaHUE MeTabojm3Ma cyOcTpaTa B 3aBUCUMOCTH OT YCJIOBHH.
Oo6pazosanue anetun-CoA, peryasTopHbie (EpMEHTHI U X B3aUMOCBS3b ¢ 00IKUM METa00JIU3MOM

cyOctpara. ILluxn TpuKapOOHOBBIX KHCIOT, O0Opa30BaHHWE BOCCTAHOBJIEHHBIX 3KBUBAJIECHTOB,
B3aUMOCBS3b (DEPMEHTATHUBHOW AaKTUBHOCTH LMKJIA C JPYTUMU METa0OJUYECKHMMH IpoLeccamH,
MPOTEKAIIUMU B KJeTKax. JlpixatenbHas nenb — oOpasoBanue AT®. AHOIIEPOTUYECKUE PEAKIIMU
(oOpazoBaHMe OKcalloaleTara).

OOmiass  B3aMMOCBSI3AHHOCTh ~ IIpolLieccoB  aHabonu3Ma W KaTabonM3ma  caxapoB,  pOJb
dbochodpykToknHazbl U IpyruX (PEPMEHTOB B PEryIMPOBAHUN META00JIM3Ma CaxapoB MO TOMY WU UHOMY
MeTabonanueckoMy nyTtu. CpaBHEHUE SHEPreTH4eckond 3(PQPEKTUBHOCTH Pa3IMUHBIX IMyTeH acCUMUIISALUU
caxapos.

Poct MuKpoopraHusMoB Ha 3THUJIOBOM CHHpTE U anerare. POCT MUKpOOPraHHM3MOB Ha H-aJIKaHaX.
[Ipoueccel Tpancnopra. IlepBuuHoe okucieHHMe — OKuUCIEHHE ¢ oOpa3zoBanueMm aneTuia-CoA.
OYHKIMOHUPOBAHUE TTIMOKCUIIATHOTO IIYHTA.

Poct Ha apomaTtnueckux yriaeBoaopojax. Poct mukpoopranuzMoB Ha Ci-CO€IUHEHUSX, MPOLIECCHI
TpaHCIOpTa B KIETKY, KaTaOoJM4yecKue MpoLecChl, BKIOYEHHE QopManiblieruia B aHAO0IMYECKUE
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MIPOLIECCHI, CEPUHOBBIN 1MyTh, Cs-1yTh. B3auMocBs3b aHA00IMUECKUX U KaTabOJINYECKUX MTPOLIECCOB.

Pazoen 3. Hanpaenennulii cunmes nepeudHblX U 6MOPUYHBIX MEMADOIUMO08.

Knaccudpukanus mOpoayKTOB  MHUKPOOHOJOTMYECKOrO CHUHTE3a, [EepBUYHBbIE U  BTOPUYHbIE
MeTabonauThl. HampaBieHHbIN CHHTE3 NMPOAYKTOB IMEPBUYHOIO MHMKPOOHMOJIOIMYECKOIO MPOUCXOKJICHUS.
OOmue xoHUeNUUH co3faHusi mnpoieccoB. CnuproBoe OpoXkKeHHE, CHOCOObI YIpPaBJIEHHS MPOLIECCOM
(@ddexr ITactepa, ciocodsr Opoxenus o Heitbepry, addext Ommm). MosiogHoKucI0€ OpOKEeHUE, APYTHE
BUJIBI OpokeHHs. BbiOOp onTHUManbHBIX CIOCOOOB KYJIbTUBUPOBAHUS Ui JOCTHIKEHUS IOCTABIEHHOM
3amaun. HemonHoe okucnenue, HalpaBIeHHbI OMOCHHTE3 YKCYCHOM KUCJIOTHI, TpaHcopmalus copoura B
cop003y, HaMpaBJICHHBIA CHUHTE3 KHUCIOT WU KeTOHOB. OOIIMe TOAXO0Abl HAIMpaBJICHHOTO OMOCHUHTE3a
TPUKAapOOHOBBIX KUCIOT (IMMOHHOM KUCIIOTHI), CIIOCOOBI YIIPaBICHUS U peasn3alluy IpoLecca.

HanpasieHnHblil cuHTe3 nojaucaxapuoB. [ TIOKOHEOreHe3, B3aUMOCBS3b C MPOIECCAMH ACCUMMUIISLIUI
caxapos, poJib hocharassl.

Hanpapnennblii cuHte3 nunuioB yepe3 MaloHWI-COA U JIMNONOJOOHBIX COEIUHEHUH uepe3
m3oneHtuwinupodocdar. HampaBieHHbII CHHTE3 aMUHOKMCIOT: CHHTE3 TIjyTamara W TJyTaMUHa,
aCCUMWIALIMS aMMHaKa, aMHUHOKHCIOTHI acllaparHOBOTO psja, OMOCHHTE3 JM3MHA Ha YIJIEBOJHOM H
YKCYCHOKHCIIOM cyOcTpaTax, o0l MeTaboau3M B KiIeTKax.

HanpapiienHblii OMocHHTE3 apOMaTHYECKMX aMHUHOKHUCIOT Ha npuMmepe Tpunrodana. [Ipumenenue
I€HHO-MH)KEHEPHBIX IITAMMOB MUKPOOPTraHU3MOB ISl HAIPABJIECHHOTO CUHTE3a aMUHOKHCIIOT.

Crioco0 cuHTe3a aMMHOKHCIIOT € UCIOJIb30BaHUEM MPE/IIECTBEHHUKA U UMMOOUIIN30BaHHBIX KIETOK
(cuHTE3 acrnaparnHOBOM KHMCIOTHI U3 ()yMapoBOM), BIUSHUE YCIOBUN KYJbTUBUPOBAHMS Ha HalpaBICHHBIN
CHUHTE3 — HAIpaBJEHHbIA CHUHTE3 S0JIOYHON KHMCIOTHI WJIM aclapariHOBOW B 3aBUCHUMOCTU OT COJIEBOTO
cocTaBa.

OOuue 1OJIOKEHHsI HANpaBICHHOI'O CHUHTE3a IEPBUYHBIX METa0OJIUTOB, BBIOOp YCIOBHIA
KYJIbTUBUPOBAaHUS JJISl JOCTIKEHUS ONTHUMAJbHBIX IapaMeTpoB Impoliecca.buocunres mnpoaykros
BTOPUYHOTO MeTaboiau3Ma: OMOCHMHTE3 aHTHOMOTHKOB. Poyib aHTMOMOTHMKOB B MeTa0OJIM3ME KIIETOK,
aHTUOMOTHKM Kak (¢aktopel auddepeHcanuu KIETOK, WX BIMAHHE Ha OOIy0 (epMEHTATUBHYIO
aKTUBHOCTb. HamnpaBiieHHbI OMOCHMHTE3 MEHUIMUIMHOB, NOJYCUHTETUUECKUE aHTUOMOTHKU HAa OCHOBE 6-
AIIK. TlonmumenTtuaHble aHTUOMOTHKH, OTJIMUME CHUHTE3a OT CHHTe3a OenkoB. HampaBieHHBIM CcHUHTE3
BUTaMMHa Bi».

4. O0béM yueOHOI U CIUNIUHBI
. O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl
3E Akan. 4. AcTp.u.

OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 3,0 108 81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B popMe NPAKTHYECKOI OATOTOBKHU - - -
Jlexmum (JIex) 0,44 16 12
B TOM 4ucJie B (popMe MPaKTUUECKOU MOATOTOBKH - - -
[Ipaxtuueckue 3ansatus (I113) 0,89 32 24
B TOM 4Hclie B (hopMe IPAKTUYECKON MOJIrOTOBKU - - -
CamocrositesbHas padora (CP): 0,67 24 18
KonrakTHas camocrositenbHas paboTa 0.67 24 24
CaMoCTOATENbHOE N3YUEHUE PA3/IEI0B AUCHUIIIIMHbI
Bujx kouTpoas:
JK3aMeH 1 36 27
KonTakTHas padora — NpoMe:KyTOYHAS aTTeCTAlUsA 1 0,4 0,3
IMoaroroBka K 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpoOJIA: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«IIpoekTHpOBaHHE MPOLECCOB U ANMNMAPATOB XMMUYECKON TEXHOJIOTHN»
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1. Ileab AMCHUILUIMHBI - CYIIECTBEHHO pAacIIMPHUTh, CHUCTEMAaTU3UpPOBAaThb U HCIOJb30BaTh Ha
MIpaKTUKE 3HAHUM OCHOB THIPABIMYECKHX, TEIUIOBBIX M MAaCCOOOMEHHBIX IPOLIECCOB XUMHMYECKOI
TEXHOJIOTUH, MO3BOJISIOIIUX BBITYCKHUKAM OCYIIECTBIISITh HAyYHO- MCCIIEI0BATENbCKYIO U NMPAKTUYECKYIO
paboTy Ha IPEIIPUITUSIX.

2. B pe3yabTaTe u3y4eHUs] JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

OO6uamate ciaeayromuMu o0menpoPpecCHOHAIBHBIMUA KOMITETCHITUSIMHU:

OIIK-5.

3namo:

- METO/Ibl pacyeTa TeIIo- U MacCOOOMEHHBIX anapaToB;

- OCHOBHbI€ IPUHIIMIIBI OPraHU3alKU IPOLECCOB XUMUUECKON TEXHOJIOTHUH;

- TUIIOBBIE MTPOLIECCHl XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIME allllapaThl U METO/Ibl UX pacyera;

- METOJbI COCTABJICHUS TEXHOJOTUYECKMX CXEM C HAHECEHHEM BCEX allapaTosB.

Ymemns:

- COCTaBJISITh MaTE€pPHUAIIbHBIE U TEIJIOBbIE OaJIaHCHI JUIsl CUCTEM I'a3-KUKOCTb;

- paccuMThHIBaTh MapaMeTPhl TEIJIO- 1 MACCOOOMEHHOT0 000PYA0BAHUS U HACOCOB;

- oAOUpaTh CTaHAAPTHOE 000PYAOBAHUE, UCTIOIb3YEMOE B XUMHUECKON MPOMBILIUIEHHOCTH.

Bnaoemp

- METOJOJIOTHEN pacyeTa OCHOBHBIX [TAPAMETPOB THAPOMEXAHUYECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX
IIPOLIECCOB;

- OCHOBaMHM MPaBUIBHOIO M0100pa TEII0O U MaCCOOOMEHHOTI0 000PyI0BaHNUS;

- METOJaMH COCTaBJICHUS TEXHOJOIMYECKUX CXeM M TIpaduyeckoro M300paK€HUs] OCHOBHOTO
000pyI0BaHUS.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

BBenenne. Du3MKO-XMMUYECKHE OCHOBBI M OCOOEHHOCTH YCJIOBHMM IpOBENEHHUs Ipoliecca
pasfenieHus OKHJAKHUX TOMOTEHHBIX cMeced pektudukanuei. OnucaHue MNPUHUMIHAIBHOW CXEMBI
PEKTU(UKALMOHHON YCTAaHOBKHU HENpPephIBHOTO AeicTBUA. CpaBHEHHE U 00JIaCTH NPUMEHEHUS HACaJOUYHBIX
U TapenbyaThlX KOJOHH. [locTpoeHue paBHOBECHOW JIMHUKM HAa OCHOBE IMOJIYYEHHBIX WHIUBUIAYaTbHBIX
3a/IaHHMN.

Paspen 1. Pacuér pekTupuKaAMOHHON KOJIOHHBI.

1.1._Pacuyér Hacaxo4yHOl peKTH(PUKALMOHHON KOJOHHBI HENPEPBLIBHOIO AeHCTBUA (15 Tpex
pa3MepoB HACAJAKH).

MarepuanpHbiii  0amaHCc KOJOHHBL. Pacuér MuHMMaipbHOrO W pabouero (¢IerMoOBOTO YHCIHA.
[Toctpoenne pabounx nuHUNA. Pacd€r ckopocTW mapoB W AWameTpa KOJOHHBL OmnpeneneHue BHICOTHI
HAcaJKu Mo MOAU(ULIMPOBAHHOMY YpaBHEHHUIO Maccoornepeaayn. OmnpeneneHue oOIIero 4yuciaa U BBICOTHI
€IMHUII ITepeHoca. Pacuér ruipaBinyeckoro COnpoOTUBICHHS HaCAIKH.

1.2. Pacuyér Tapeanb4yaToil peKTHPUKALMOHHON KOJOHHbI HENPEPBIBHOIO ACHCTBHS.

[IpenBaputenpHbIii BEIOOp Tapenok. MaTepuanbHbli OajlaHC KOJOHHBL PacdéTr MHHMUMAaNIBHOTO W
pabouyero (aermoBoro yucia. Pacyer ckopocTu mapoB u quamerpa KoJoHHBI. [locTpoenue pabounx JTMHUA.
Omnpenenenre BBICOTHI CBETJIOTO CJIOSI JKUIKOCTH Ha TapelKke M Mapocoiep:kaHus 0apOOTaKHOTO CIIOS.
Pacuér koapdunrenToB Mmaccoonepenayn, oOIIEro ynuciaa equHuLl nepeHoca, addexrusHoctu o Mapopu.
Pacuér BbicoThI KOJOHHBI Ha ocHoBe KIIJ[ mo Mpapdpu ¢ nmocrpoeHnem KuHeTHdecKOW JHMHUU. Pacuér
TUIPaBINYECKOTIO CONPOTUBIICHUS KOJIOHHBI.

1.3. CpaBHeHMe JaHHBIX pacyeTa HacaJ04YHOH M TapeabdaToil KoJoOHH. ComocrasiieHue
JAHHBIX, NOJYYE€HHBIX 10 IPOrpaMMaM KOMIILIOTEPHBIX U PYYHBIX pacuyéToB. Bb100p KOJIOHHBI.

Paznes 2. Pacuér u BbIOOP Teni000MeHHUKOB.

Pacuér u BrIOOp TEMI00OMEHHHUKOB MO OOIIEH CXeMe: -pacdeT TEIUIOBOW HAarpy3KH; - ONpeACIICHUE
TEIJIOBOTO PEKMMa U CpelHEeN ABIKYILEH CUIIbL; - MPUOJIMKEHHAs OLEeHKa KO3((ULINEHTOB TEMIOOTaauu,
ko3¢ ¢uimeHTa Terionepenaul, NOBEpXHOCTH Fop; - BBHIOOp THIA M HOPMAJIM30BAHHOIO BapHaHTa
KOHCTPYKLMHU;  -ONpeAeJieHue  MapaMeTpoB  KOHCTPYKUUHU  (Hampumep, I KOXKYXOTpYyOHOro
TEIUIOOOMEHHMKA: 4YHclia Tpy0 W uuciaa XOJOB, auameTpa TpyO, AuaMeTrpa KOXKyxa, IOBEPXHOCTH
Ter1000MeHHHKA Fuopw M ZIp.); - comocTaBiaeHne OpHUEHTHPOBOUHON Fop 1 Fuopw; - COMOCTaBIEHNE JaHHBIX,
MOJIyYEHHBIX [0 MporpaMMaM KOMIIBIOTEPHBIX M PYYHBIX PacyeTOB; -THJPABIMYECKUI pacueT; - BbIOOD
ONTUMAJILHOTO BapuaHTa TEIJI00OMEHHHUKA.
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2.1. Pacuér K0)XyXx0oTpyOuaToro UCIapUTEII.

2.2. Pacuér xoHAeHcaTopa (KOKyX0TpyOUyaToOro Uiy MmiacTUHYATOrO).

2.3. Pacuér nomorpeBatens (KOXKyXO0TpyO4aTOro WIH IIACTUHYATOTO).

2.4. Pacuér XOJOIWIBHUKOB JUCTWIATA U KyOOBOrO oOcTaTka (KOXYyXOTpyOuaThlX WIH
IJIACTUHYATBIX).

Pazgea 3. I'uapoanHaMmuyeckue pacyéThl.

3.1 Pacuér rupaBiIruecKkoro ConpoTUBIEHUS TPyOOIIPOBOIOB

3.2. Pacuér onTuMaibHbIX 11aMETPOB TPyOOIIPOBOJIOB

3.3. Pacuér u noadop Hacocos

Pasnen 4. I'padpuueckoe opopmiienue.

TexHonorunueckass cxema. PexkTudukanMoHHAs KOJOHHA ONIPEECIIEHHOTO THUIa C HU300pa’keHUEM
neTaneil KOHTaKTHBIX 3JIEMEHTOB, paCCUUTaHHbBIX B pazjene 1.

4. O0beM yueOHOM TUCUMILIUHBI.

O0BneM TUCHUILINHBI

Buna yueOHo# padoTbl 3E AKan. 4. AcTp.u.

O01mast Tpy10eMKOCTb M CHUTIIUHbI 2,0 72 54

KonTrakTHasi padora — ayAuTOPHbIE 3aHATHA: 0,44 16 12

[TpaxTnueckue 3anstus (113) 0,44 16 12

CamocrosiTeJibHAs paboTa 1,56 56 42

KonrtakTHas camocrositenbHas paboTa 0.4 0,3

1,56

CaMOCTOSATETPHOE N3YUCHUE PA3/ICTIOB JUCITUTIIINHBI 55,6 41,7
Bua nTOroBoro KOHTpOJIsi: 3ayer ¢ OLEHKOi

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«J/IabopaTopHBIM NPAKTUKYM I10 NIPOLECCAM M aNllapaTaM XUMUYECKOH TeXHOJI0THH»

1. Heab AMCHUINIMHBI - 3aKpEIUICHHE 3HAHWW, IIOJYYEHHBIX IIPU U3YYEHHM JHCLHUIUIAHBI
«Hpoueccm " ariIapaTsl XAUMHAYECKONH TEXHOJIOTHHUY» B 00JIACTH OCHOB TUAPaBINYCCKUX, TEIIOOOMEHHBIX U
MaccOoOOMEHHBIX IPOIIECCOB, YTO HEOOXOIUMO MPH MOJArOTOBKE OaKalaBpOB IO JaHHOMY HAIIPABIICHUIO JUIS
HAyYHO-HCCIIEIOBATEIBCKON U MMPOEKTHO-TEXHOJIOTHUECKOH eI TEeTHbHOCTH.

2. B pe3yabTaTe H3yyeHUs AUCHUILIMHBI 00YYAIOMIMIiCS T0JIKEH:

OO6uamate caeayomuMu o0menpopecCHOHAIBHBIMUA KOMITETCHITUSIMHU:

OIIK — 6.

O6usamate ciaeayomuMu IpodeccCHoHATbHBIMUA KOMITETCHIIHSIMHU:
ITK-10, [TK — 11.

3namo:

- 3aKOHBI [IEpEHOCa UMITYJIbCa, TEIUIOThI U MACChI;

- OCHOBHbIE YpaBHEHUS PUKIIATHON THIPABIMKU U 3aKOHOMEPHOCTHU IIEPEMELICHUS] )KUKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB OCAXJEHUS, (PUIBTPOBAHUS U TEUEHHUS YEPE3 3E€PHUCTHIE
cllou;

- (u3myecKkyr0 CyIIHOCTh IPOLIECCOB TEIJIO- M MaccOOOMEHAa; OCHOBHbIE KHHETHYECKHE
3aKOHOMEPHOCTH MaccoIepeHoca sl CUCTeM Ta3(1map)->KuJKOCTb;

- TUIIOBBIE MTPOLIECCHI XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIUE alapaThl U METO/Ibl UX pacyeTa.

Ymemo:

- OIIPENIENATh XapaKTep ABMXKEHUS KUAKOCTEN U ra30B;

- UCIOJIb30BaTh OCHOBHbIE KMHETUYECKUE 3aKOHOMEPHOCTH TEIUIO- U MacCoIlepeHoca MpH aHallu3e
TEIJIOBBIX U MACCOOOMEHHBIX MTPOLIECCOB;

- COCTaBJISITh MaT€pHaJIbHbIE U TEIUIOBbIE OAIaHChI JUIsl CUCTEM T'a3 (I1ap )-*KUAKOCTh;

- paccuMTBHIBaTh MapaMeTpbl HACOCHOTO, TEIIO- U MacCOOOMEHHOTI0 000PyAOBAHMUS;

- COCTaBJISITh TEXHOJOTMYECKHE CXEMbl U U300pakaTh Ha HUX OCHOBHBIE aIllapaThl;

- AQHAJTU3UPOBATH HKCIEPUMEHTAJIbHO IOJIyYUEHHBIE U TEOPETHUECKU pacCUMTaHHbIE MOKa3aTelH
paboTHI anmaparos.
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Bnaoemuv:

- METOJI0JIOTHEN pacyeTa rHIpOMEXaHHUUECKUX, TETJIOBBIX K MAaCCOOOMEHHBIX MPOIIECCOB.

- METOJAMH COCTABJICHUS TEXHOJIOTHYECKUX CXEM.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paznien 1. Mi3yyeHue 0CHOB THAPOJIMHAMUYECKUX MTpOLecCcoB. [lepemerenne xXuaKocTen

HccnenoBanue pexxuMoOB TEUEHUS KUIKOCTEH.

N3yuenue npoduiis ckopocTeil moToka B TpyOOIpoBOIE.

['unpaBnuueckoe cCOmpoTHUBIIEHUE B TPyOONpoBoAaX (METAaNIMYECKOM U CTEKJISTHHOM) U 3JIEMEHTax
TPyOOIIPOBOIHOM apMaTypBhI.

Omnpenenenre ruipaBiIMuecKoro COMPOTUBIIEHUS MPSMOTO ydacTKa TpyOOIpoBoa.

Omnpenenenre TUAPaBIMYECKOTO COMNPOTHUBIEHHUS B 3JEMEHTaX TPYOONPOBOJHOW apMaTyphl
(nnadparma, qpoccenbHbIil BEHTUIIb).

Omnpenenenre THIPOJUHAMUYECKOTO COINPOTUBICHHMSI CYyXOM CHUTYaTOM Tapelkud KOJOHHOTO
anmapara.

Omnpenenenre TUIPABIWYECKOTO COMPOTHUBIEHUS OPOLIAEMOM CHUTYATOM Tapesiku KOJOHHOTO
anmapara.

W3mepenue TruapaBIMdyecKOro COMNPOTUBIEHUS TPYOHOT0O W MEXKTPYOHOrOo IIPOCTPAaHCTBA
TEITIO0OMEHHOTO armapara.

KanubpoBka pacxosgoMepa BECOBBIM METOJIOM.

N3ydeHne xapakTepUCTHK IIEHTPOOEKHBIX HACOCOB.

Pazgen 2. 3ydeHne 0CHOB TEIJIO0OMEHHBIX MPOIIECCOB

Onpenenenue ko3¢ dunreHTa Temonepeaadu B AByXTPYOHbIX TEIIIO0OMEHHUKAX.

Temnonepenaya B METAJUIMYECKOM U CTEKIISTHHOM KOXKYXOTPYOHBIX TEIJI000MEHHHUKAX.

WMHTEeHCUBHOCTD TEIUIONEpeIaut B MJIACTUHYATOM TEIIO0OMEHHUKE

N3ydyeHue mpolecca HECTAlMOHAPHOIO TEIUIOOOMEHAa B ammapaTe ¢ MEUIAJIKOW M MOTrPY:KHBIM
3MEEBUKOM.

Paznen 3. M3yuenue 0CHOB MacCOOOMEHHBIX MTPOLIECCOB (pa3/IeIeHHe TOMOTEHHBIX CUCTEM)

Onpenenenrve KO3(QQUIMEHTOB MAacCcOOTIAaud B Tra3oBoM ¢aze NpU HCHAPEHUU >KUJKOCTU B
BO3JIYLIHBIN MMOTOK UJIU MPU KOHAECHCALIMU NTapa Ha IJIEHKE HUJIKOCTU B HACaI0YHOM KOJIOHHE.

Omnpenenenue k03PPUIMEHTOB MAaCCOOTIAYH B KUIKOU (ha3ze Mpu JeCOpOIMU TUOKCUIA YTIIEpoa U3
BOJEI B INIEHOYHOU KOJIOHHE.

N3ydyeHne coBMECTHOIO TEIJIO- U MaccooOMeHa B HacaJ0YHOU KOJIOHHE.

N3yuenune mporiecca mpocToit meperoHkn OMHAPHOW CMECH M30TIPOIIaHOI-BO/IA.

N3ydenue nmpouecca npocToi NeperoHKu OMHApHON CMECH BOJa-3THUIICHIIMKOJIb.

N3yuenue npouecca nepuoaUuecKoi peKTUPUKAIMN OMHAPHOW CMECH 3TaHOJI-BOJIA.

Pa3nenenuie pacTBOpOB HU3KOMOJIEKYJISIPHBIX BEILIECTB 0OPATHBIM OCMOCOM.

Paznen 4. 3ydenne 0CHOB pa3zielieHUs TeTEPOreHHBIX CUCTEM

OmnpeneneHre CKOPOCTH CBOOOJHOIO OCAXJEHUS TBEPIbIX YacTHUIl M BCIUIBITUS Iy3bIped B
KHUJIKOCTSIX.

N3yuenue npouecca GuiIbTPOBaHUS CYCIIEH3UU.

['unpomHaMuKa HEMOIBUYKHOTO U MICEBA00KUKEHHOTO 3€PHUCTOTO CIIOSL.

4. O0beM yueOHOM TUCUMILIUHBI.

O0neM aTUCHUIIINHBI

B yieOHOH paboTst 3E | Akan. u. Actp. u.

OO61ast TpyA0€MKOCTh UCIUTUTHHBI 2,0 72 54

KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24

Jlaboparopusie padoTs! (JIP) 0,89 32 24

CamocrosiTesbHasi padoTa 1,11 40 30

KonrtakTHas camocrositenpHas paboTa 0.4 0,3

1,11

CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETI0B AUCHUIIIIMHbI 39,6 29,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM
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AHHOTanus padoyeil NPOrpaMmbl 3JIEKTHBHBIX JHCUHILIHH
10 (pu3HYeCcKOH KyJabType U CIIOPTY

1. Hear aucnumiuuHbl — (GOpMUpPOBAHHE (U3UYECKON KYyJIbTYpPbl JIMUYHOCTH U CHOCOOHOCTH
HaIPaBJIEHHOTO MCIIOJIb30BaHUS Pa3HOOOPA3HBIX CPEJICTB (U3NYECKON KYIbTYphl M CIOPTA, TypU3Ma s
COXPAHEHHUS UM YKPEIUICHHUsS 3/10pPOBbsl, NCUXO(PU3NYECKON NOJIrOTOBKM M CaMOIOATOTOBKM K Oymyiiei
podeccrnoHaIbHOM 1eATENbHOCTH, MIOTYY€HUN HAaBbIKA B OJIHOM U3 BBIOPAHHBIX BUJIOB CIIOPTA.

2. B pesyabTaTe u3ydeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIENyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

OK-7; OK-8

3nams:

- HAyYHO-TPAKTUYECKUE OCHOBBI (PU3NUECKON KyJIbTYpPhI U 3J0pOBOro o0pa3a >KM3HH;

- BIMSHHUE O3J0POBUTEIbHBIX CHCTEM (DU3MUYECKOTO BOCIMUTAHUS Ha YKpEIUIEHUE 30pOBbS,
NpOoQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIUEK;

- c110cOOBI KOHTPOJISL M OLEHKU (PU3MUYECKOTO Pa3BUTHUS U PU3NYECKON MOATOTOBIEHHOCTH;

- TMpaBWwiIa U CHOCOObI IJIAHUPOBAHUS HMHIMBUIYaJbHBIX 3aHATUH pa3IMYHOM IIEJIEBOM
HaIpPaBJIEHHOCTH;

- cnopruHble Tpaguuuu MXTU-PXTY um. JI.11. Menneneena.

Ymemo:

- TNOJJEpKUBaTh JOJDKHBIMH YpPOBEHb (PU3MUECKONM MOJrOTOBJIEHHOCTH Ui 0OecnedyeHus
MTOJTHOLIEHHOU COIMAIbHOM U MPO(ECCHOHATBHOM JeATEIHHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3NYECKONW KYJIbTYpHI JJIi OCO3HAHHOTO BBIOOpA 30pOBbECOEpEraronux
TEXHOJIOTUH C yU€TOM BHEIIHUX U BHYTPEHHUX YCJIOBUN peain3aluu NpodecCuOHAIbHON NesTeIbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAaThCs (PU3MUECKOH KyIbTYPOU U CLIOPTOM;

- OCYILECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJoaTh MpaBuiia TUTUEHBI U
TEXHUKHU 0€30I1aCHOCTH;

- BBINOJIHATh MHJAWBUIYyaIbHO IMOJ00paHHBIE KOMIUIEKCH MO (PU3MUECKON KYJIbTYpPE U Pa3IMYHbIM
BUJIaM CIIOPTAa;

- OCYILUECTBJISITH TBOPYECKOE COTPYJHMYECTBO B KOJUIEKTUBHBIX (opmax 3aHATUN (U3HYECKOM
KYJIbTYpOU U CIIOPTOM;

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

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3MUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- TOJDKHBIM YPOBHEM (DM3HUECKOUW MOATOTOBICHHOCTH, ISl 00€CTIeueHUs TIOJTHOIEHHON COIMaIbHON
1 Ipo(heCcCUOHATILHOM e TeNIbHOCTH;

- TEXHUYECKUMHM U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTA;

- HCHOJb30BaTh NPUOOPETEHHbIE 3HAHWA W YMEHHUS B TPAKTHUYECKON JAEATEIbHOCTH U
ITOBCETHEBHOW KNU3HU

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pazoen 1. OcCHOBBI TOCTPOEHHS O3JOPOBUTEIBLHOM TPEHUPOBKU. TeopeTHyecko-MeToquuecKue
OCHOBBI (u3nueckoil KynbTypel U crnoprta. ConepikareibHble OCHOBBI O3JOPOBHUTENBHON (U3NYECKOM
KyIbTypbl M crnoptra. OCHOBHbIE HAIlpaBJIECHUSA: O3JO0POBHUTEIBLHO-PEKPEATUBHOE, O03/I0POBUTEIBHO-
peabuIUTallMOHHOE, CHOPTUBHO-PEaOMIMTAlMOHHOE, TUrueHundeckoe. lloBbllieHne QyHKIMOHAIBHOTIO
COCTOSIHUSL OpraHu3mMa U (PU3NYECKOH MOATOTOBJIEHHOCTH. CriocoObl  perjamMeHTaluyd Harpy3Ku:
OU3KyYJIbTYPHO-0310POBUTEIbHBIE METOJUKU U cucTeMbl. OCHOBHBIE (ha3bl 03/10POBUTEIBHON TPEHUPOBKH.
OrneHka COCTOSIHUSL 3/J0POBbS U (PU3UUECKON MOJArOTOBICHHOCTH 3aHUMAIOIINXCS (PU3UUYECKOMN KYJIbTYpOH U
cnoptoM. @ynkunoHanbHbie poosl (HCC, AL, KEJI u T.1.).

Paszoen 2. JIsurarenpHble BO3MOXHOCTHU YesloBeKa — BocnuTanue gusnueckux kauects. BOCK I'TO.
Metonuka opraHuzauuu U npoBeAeHuss BuaoB ucnbiTanuid ['TO. Cucrema B3aumojneiictBus B cdepe
(dbu3uvecKod KyabTypbl H cropta. BocnuTanume ¢u3HYECKMX KayecTB, OOydarommxcs (OTICIbHBIC
KayeCTBEHHbIE CTOPOHBI ABUTATEIbHBIX BO3MOXKHOCTEN YEJIOBEKA).

Paszoen 3. Metonuka opraHu3alliyd U MPOBEJIEHUS CHOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYpPHO-
MacCOBBIX MEPONPUITHNA. XapaKTepUCTUKA CIOPTUBHBIX COPEBHOBAHUN U (U3KYJIBTYPHO-MAaCCOBBIX
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MeponpusTiuil. CHOpTUBHBIE COPEBHOBAHUS, NPOBOAUMbBIE [0 OOUICHPUHATHIM IpaBwiaM. Eaunbii
KaJeHJAapHbId 1JIaH (QU3KYJIbTYPHBIX U CIOPTUBHBIX Mepomnpustuil). OpraHusanust CIOPTUBHBIX
Meponpustuil. Onumnuiickas xaptus. denepanbHble (clieluanbHbE, HAlMOHAJIbHbIE) 3aKOHBI CIOPTE.
Knaccudukanus cnoptuBHbIX copeBHOBaHMN. HpaBcTBeHHBIE OoTHOIIEHUs B crnopte. Fair Play («Yectnas
urpa») — Kak OCHOBa 3THYHOro mnoseneHusi B cnopre. Kogekc crnopruBHoit stuku. Ilpoduiakruka
Hapymenuii crioptuBHOM 3Tuku. BAJIA. Komexkc BAJIA. MexnyHaponHas KOHBEHIMS O OopbOe c
JOTIMHIOM B CIIOpTE.
4. O0beM yueOHOMH TUCHUILTHHBI

Bup yuebHoii paboTh B akanem. Cemectp
yacax 1 2 3 4

OO1ast Tpy10eMKOCTh AUCIUIUIMHBI 10 328 56 92 90 90
y4eOHOMY IIaHy
KonTakTHasi paboTa — ay1uTOpPHbIE 3aHATHUS 192 32 64 64 32
[paktuaeckue 3ausatus (113) 192 32 64 64 32
CamocrosiTenbHas padora (CP) 136 24 28 26 58
KonTakTHas camocrosiTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamocTosTensHOE H3YUCHUE Pa3ICIOB 135,2 23,8 27,8 25,8 57,8
JUCIIMTLTAHBI
Buja uTOroBOoro KOHTpOJIsSI: 3a4er 3ayer 3ayer 3ayer 3auer
3auer / IK3aMeH

Bup yuebHoii paboTs B acrp. Cemectp

yacax | II III v
OO1ast Tpy10eMKOCTh AUCIUIUIMHBI [0 246 42 69 67,5 67,5
y4eOHOMY IJIaHY
KonTakTHasi paboTa — ayuTOpPHbIE 3aHATHUS 144 24 48 48 24
[IpakTuaeckue 3ausatus (I113) 144 24 48 48 24
CamocrosiTenbHas padora (CP) 102 18 21 19,5 43,5
KonTakTHas camocTosiTenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamocTosTensHOe H3YUCHUE Pa3ICIOB 101,4 17,85 20,85 19,35 43,35
JUCIMILTAHBI
Buja uTOroBOoro KOHTpOJIsI: 3auer 3a4er 3auer 3auer 3auer
3auer / IK3aMeH

AHHOTaNUA pado4yeil NPOrpaMmMbl AUCUUIIMHBI
«IIpaKkTHKYM 110 MUKPOOHO010T UM

1. Heap qucuumianHbl «I[pakTukyM o MUKpOOHOJIOTUS» JaTh CTYACHTY LIEIOCTHOE MIPEJICTaBICHHE
O CTPOEHUH KIIETKHU, KaK 3JI€MEHTApHOU €MHUILIbI KUBOTO, 00 0OMEHE BEIIECTB U NMPEBPAILEHUU SHEPTUU B
KJIeTKE, 00 OCOOEHHOCTSX MHUKpPOOPTIaHHW3MOB, KOTOpBIE SBISAIOTCS OJHUMU M3 OCHOBHBIX OOBEKTOB
OMOTEXHOJOTMH, O pa3HoOOpa3uu MpoleccoB MeTabonu3Ma U OMOCHMHTETUYECKUX  IIPOLECCOB,
3aKOHOMEPHOCTSIX pOCTa M crocodax KyJbTUBUPOBAHUS MHMKPOOPraHU3MOB, 00 OCHOBaX TI'€HETHKHU
MUKpPOOPIaHU3MOB, O METOJax CeJIeKIIMH, O pOJIM MHUKPOOPraHW3MOB B Ipupoje, 00 ydacTUu B
KpPYrOBOPOTE BELIECTB.

OTU 3HAHMS SBJISIFOTCS OCHOBOM AJisi pa3paOOTKU CTaJuu KyJIbTUBUPOBAHUS MUKPOOPIaHU3MOB U
HaIpaBJICHHOTO CHHTE3a IPOJYKTOB MeTaboiau3Ma OMOTEXHOJOTMYECKMX IIPOLECCOB, METOAOB
MHUKPOOHOJIOIrMUECKOT0 KOHTPOJISI U 00ecriedeHns: OM0J0rn4eckoi 6e30n1acHOCTH OUOTEXHOJIOTUH.

2. B pesyabTaTe H3y4eHHUs JMCUHUILIMHBI 00y4aroMiics J0JI5KeH:
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001a0ams CIEAYIOUIMMU KOMIIETEHIUSAMU: CIIOCOOHOCTHIO U TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE
3aKOHBl E€CTECTBEHHOHAYYHBIX JUCUUIUIMH B NPOPECCHOHAIBHON MAESTEIbHOCTH, NPUMEHSTh METOJbI
MaTeMaTHYECKOro aHajlli3a U MOJEIUPOBaHUS, TEOPETUYECKOTO0 U SKCIEPUMEHTAJIbHOTO HCCIIEOBaHUS
(OIIK-2); crnocoOHOCThIO MOHUMATh 3HAYEHUS UH(POPMAIUK B PA3BUTUH COBPEMEHHOIO MH(DOPMALIMOHHOTO
oOliecTBa, CO3HAHUEM ONACHOCTU U YTPO3bl, BOSHHUKAIOIIEH B 3TOM IpOIEcce, CIIOCOOHOCThIO COOMI0AATh
OCHOBHbIE TpeOOBaHUS MHPOPMALMOHHON 0€30IIaCHOCTH, B TOM YHCJIE€ 3aIllMThl TOCYAAPCTBEHHOM TalHBI
(OIIK-4); BJIJICHUEM OCHOBHBIMH METOJaMH M [PUEMaMHM IIPOBEACHUS OSKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUN B CBoell mpodeccuoHalbHOM 001acTH; CHOCOOHOCTHIO TPOBOJIUTH CTAaHAAPTHBIE U
cepTu(UKAIMOHHBIE UCTIBITAHUSI ChIPbsl, TOTOBOM MPOIYKLUHU U TeXHOoJIoTHYecKux mnpoueccon (11K-9);

3namb: 0COOEHHOCTH CTPOEHMSI KJIETOK IPO- M 3YKapUOTHUYECKUX OPraHU3MOB; 3aKOHOMEPHOCTU
pocta U cnocoObl KyJIbTUBUPOBAHUSI MUKPOOPTraHU3MOB; 0COOEHHOCTH METa00JIM3Ma MUKPOOPTaHU3MOB U
TUINBI  OMOJIOTMYECKOTO  OKHUCIIEHHS; OCHOBBI T'€HETHKH, HW3MEHYMBOCTh M OCHOBBI  CEJIEKIUU
MHUKpPOOPIraHHU3MOB;

- pOJIb MUKPOOPTraHU3MOB B IIPUPO/IE.

Ymemsb: noAroTOBUTH HEOOXOIUMYIO TOCYLy U IPUOOPHI Ul KyJIbTHUBHUPOBAHUS MUKPOOPIaHU3MOB
U MHKPOOHMOJIOTHYECKOIO KOHTPOJIS; OINpEAesaTh 00CEMEHEHHOCTh OOBEKTOB OKpPYXKAIOIIEH Cpeibl U
TEXHOTEHHBIX MOTOKOB; pa3paboTaTh PeXUM KyJIbTUBHUPOBAHUS, OCYIIECTBUTH IPOLECC KYJIbTUBHUPOBAHUS
MUKpPOPraHU3MOB B MEPUOJUYECKUX YCIOBUSAX U ONPEACIUTh aKTUBHOCTb POCTA; BBIACIUTH U3 OOBEKTOB
OKpY’Karolllel cpesibl MUKPOOPTaHU3MBI € 3aJaHHBIMU (DU3HOTIOTMYECKH CBONCTBAMU.

Brnadems: ocHOBaMu MUKPOOHOJIOTUUECKOU TEXHUKH.

3. Kpartkoe cogep:xaHue JUCHHMILIHHbBI

Pazoen 1. Buonocusa npomucmos. Mup MHKpPOOPraHM3MOB, OOIME MPHU3HAKKM M pasHOOOpasue.
buonorus npoTucToB (MUKPOBOIOPOCIH, IPUOBL, TpOCTENIINE, OAKTEPUH, BUPYChI): 0COOEHHOCTU CTPOEHUS
KJIETOK IIPOKAapPHOT U 3YKAPUOT, OPraHesuIbl U UX PYHKIIUH.

Pazoen 2. Pocm u Kynemueuposanue Mukpoopzanu3mog. TUnbl NUTaHWUS MUKPOOPTaHU3MOB,
MIOCTYIUIEHHE TMUTATEIbHbIX BELIECTB B KIETKy. BiusHue QakTopoB OKpyKawolled cpeapl Ha
KU3ZHEJESATEIbHOCTh MHKPOOPraHM3MOB. Buabl U cocTaB MNUTATENbHBIX Cpel Uil KYyJIbTUBHUPOBAHUS
MHUKpPOOPraHu3MoB. PocT MHKpoopraHu3MoB, crnocoObl H3MEpeHus pocra. MeToabl KyJbTUBUPOBAHMS:
NepUOIUYECKOe, HEMpepbIBHOE, UMMOOMIN3anus kieTok. Kpusas pocra. [lonsitue o nuaykcuu pocra.

Pazoen 3. Memabonuzm mukpoopzanusmoe. Turmbl OHOJOTMUECKOTO OKHCIEHUs (a3poOHoe
IbIXaHWEe, aHadpOOHOE JbIXaHWe, OpokeHue). A’pOOHOE OKHCICHHE OPraHWYeCKUX BEIIECTB U
HEOpraHMYeCcKUX coenuHeHud. Pa3zHooOpa3ue OKHUCISIEMBIX OpraHudyeckux cyocrparoB (Oenkw,
LEJUTIOJI030Cco IepKammue, yriaeogopoasl, C-1 coenqunenus u np.). HemonHoe okucienue, Tpanchopmarusi.
AHa’poOHOE Pa3I0KEHUE OPraHUUYECKUX BEIIECTB.

Pazoen 4. Ixonozus mukpoopzanuzmos. PacnpoctpaneHne MUKpOOpraHu3MoB B Ouocdepe. @opmMbl
B3aMMOOTHOLIEHUI MUKPOOPraHu3MoB. MUKpOOpPTraHu3Mbl U OHOTA.

4. O0beM yueOHOH THCHHUIINHBI

Bua yueOHo# padoThl Otnem AHCHHILIHHEL
3E Akan. 4. AcTp.u.

OO01mas TpyA0eMKOCTh 1M CHMIIJIMHbI 3,0 108 81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,78 64 48
B TOM 4HcJjie B (popMe NMPAKTHYeCKOil MOAT0TOBKH - - -
JlaBoparopHble 3aHATUS 1,78 64 48
B TOM 4ucCJI€ B (popMe MPaKTUUECKOU MOATOTOBKH - - -
CamocrosiTesbHasi paboTa 1,22 44 33
KonrakTHas camocrositenbHas paboTa By 0,2 0,15
CaMoCTOSATENbHOE N3YUEHHUE PA3/IEI0B AUCHUIIIMHbI ’ 43,8 32,85
Buj koutpoas:
3auer + + |+
Buja nToroBoro KOHTpoOJIA: 3auer
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«IIpakTHKYM 110 0011l OMOTEXHOJIOT UM

1. Juciuminna «IIpakTukym mo oOmiell OMOTEXHOJIOIHMH» HUMEET CBOEH HeJbI0 JaTh CTYICHTY
MIPaKTUYECKUE HAaBBIKU HCIOJB30BAHUSA OHOTEXHOJIOIMYECKHX OOBEKTOB (KJIETOK MHKPOOPraHU3MOB,
pacTeHMii, >KMBOTHBIX W T.II.) WIH MOJEKY1 (HYKJIEHHOBBIX KHUCJIOT, O€NKOB-()€PMEHTOB, YIJIEBOJOB,
JUOUAOB B HMHAMBHUIyaIbHOM BHUJE WJIM B BHUJIE HUX CMECH, KOMIUIEKCOB U Ip.) B IPOMBILIUIEHHOM
IIPOM3BOJICTBE, 3APAaBOOXPAHEHUH, IKOJOTrnYeckor 3amute. [loctaTouHo moapoOHOE H3JI0KEHHE METOJIOB
OMOTEXHOJIOIMHM MpEeAHA3HAUYECHO MJIs CO3JaHMs OOlIeld KapTUHBI HAyYHOrO MOJXOJa M COOTHOILICHHUS
TPaJIMLIMOHHBIX U COBPEMEHHBIX HOBEHIIMX NPUEMOB Pa3BUTHUS HAYYHOTO METOJAa M TEXHOJOIMYECKOIO
npuMmeHeHus. [losyueHHble Ha ee OCHOBE 3HaHMSI OOecleYMBAIOT B JalibHEHIIeM OoJiee TIIyOOKYyIo
MOATOTOBKY CTYAEHTA I10 JIt000# U3 BBIOPAHHBIX UM AUCLUMILINH ClIeLaIN3aliu.

2. B pe3yabTare u3y4eHusi AUCHUILUIMHBI O0ydarommiicss A0JIKeH: 001anaTh CIEIyIOIIUMHU
KOMITETEHIUSIMU: TOTOBHOCTHIO OLICHUBATh TEXHUYECKHE CPEJICTBA U TEXHOJIOTHU C YYETOM IKOJIOTUYECKUX
nocnenctBuil ux npumeHenus (I1K-3); BrmageHueM OCHOBHBIMU METOJAAMHM U INpUEMaMHU IPOBEICHUS
AKCIIEPUMEHTAJIbHBIX HCCIECIOBAHUNM B CBOEH MPOEeCCHOHAIBHOM 00JIaCTH; CIIOCOOHOCTHIO MPOBOIUTH
CTaHJApTHbIE M CEPTU(UKALMOHHBIE HCHBITAHUS CBIPbS, TOTOBOM MPOAYKIUU M TEXHOJOTUYECKHX
npoueccoB (IIK-9); BnageHnem miaHUpoBaHUs IKCIEPUMEHTa, 0OpaOOTKH U MPEACTABICHUS TOJYyYEHHBIX
pesynbraToB (I1IK-10);

3name: OCHOBHbIE TNPUHIUIBI OpraHU3allid  OMOTEXHOJOIMYECKOr0  IPOU3BOJICTBA,  €ro
UEPapXUUYECKYIO0 CTPYKTYPY, METOJAbI OLEHKU 3()(PEeKTUBHOCTU MPOU3BOJACTBA; NPHUHLMIIUAIBHYIO CXEMY
OMOTEXHOJOIMYECKOI0  MPOU3BOJCTBA; OSKOHOMHYECKHE KPUTEPUM  ONTHUMHU3AIMHU  MPOU3BOJCTBA;
OCOOCHHOCTH MOJCJIMPOBAHMS,  MacIITaOMpPOBAaHUS M ONTHUMH3ALUUU OUOTEXHOJOTUYECKUX CXEM U
MPOIIECCOB; OCHOBBI OMOTEXHOJIOTHUH, OCHOBHBIE OMOOOBEKTHI U METOJIBI PaOOThI ¢ HUMH; OMOXUMUYECKHUE,
XUMHUYECKHE U (PU3UKO-XUMUYECKHE IPOLECCHl MPOTEKarolue B OHOpeakTopax 1 Ha CTausIX epepadoTKH,
CBSA3aHHBIX C BBLICJICHHEM M OYMCTKOM I€JIEBOIO NPOAYKTa; 3aKOHOMEPHOCTHM KHHETHKH pOCTa
MUKpPOOPIraHU3MOB U 00pa3oBaHUs MPOJIYKTOB MeTa00JIM3Ma; MOJIENIU pocTa U 00pa3oBaHUs MPOAYKTOB;
METO/bl KYJbTUBHUPOBAHMS; OCHOBBI SH3MMOJIOTMM, METOJbl MMMOOWIM3aUMU (PEPMEHTOB U KIIETOK,
NPUHIMIBI  MMMYHHOTO  aHaJIM3a; Ba)KHEWIIME MPOU3BOJCTBA  IPOMBILUICHHON, MEIULUHCKOMH,
CEJIbCKOXO3SUCTBEHHOM, SKOJIOIMYEeCKOH OHOTEXHOJOTMH, OHOHAHOTEXHOJOTMH; POJM COBPEMEHHOMN
OMOTEXHOJIOTMH B Pa3BUTHU COBPEMEHHOM 3HEPreTUKU, TEXHOJIOIMH BbIJECIEHUS METAIJIOB U3 Py, JIETKON
MIPOMBIIIJIEHHOCTH.

Ymempw: ocyliecTBIATh KyJbTUBUPOBAHHE MUKPOOPIraHU3MOB B a3pOOHBIX U aHAIPOOHBIX YCIOBUAX
B 71a00paTOpUU; BBLAEIATH MPOAYKTHl METa0OJM3Ma U3 KyJbTYpalIbHOW KHJIKOCTU M KJIETOK MPOAYLIEHTA
METO/IaMU  3KCTPAaKIUHU, OCAXJCHHSA, HOHHOTO OOMEHa U YJIbTPAKOHLUEHTPUPOBAHMS; OCYLIECTBIATh
KOHTPOJIb COJEpXKaHUS IEJIEBOIO0 KOMIIOHEHTa B THOJYNPOJIYKTAaX, IOJY4aeMbIX Ha OTIEIbHBIX
TEXHOJIOTUYECKUX CTaAMSIX; NMPOBOAUTH 00OpabOTKY pe3y/lbTaTOB M3MEPEHUHN C HCIOJIb30BAaHHUEM IAKETOB
MPUKIAJHBIX MPOTrpaMM; MCIOJIb30BaTh CTAHIAAPTHl M JIPYI'ME€ HOPMATHUBHBIE JOKYMEHTHI IpPH OICHKE,
KOHTpPOJIE KayecTBa M CepTU(UKALMU CBIPbS U NPOIYKLHU; OMPENENATh HapaMeTpbl ChIpbsl U MPOTYKIUU
IpU UX CepTHU(PUKAIMU; BHIOPATH PALMOHAIBHYIO CXEMY OMOTEXHOJIOIMYECKOIO IMPOU3BOJCTBA 3a/laHHOTO
MIPOJIyKTa, OLIEHUBATh TEXHOJOTHYECKYIO 3 (PEKTUBHOCTD ITPOU3BO/ICTBA.

Braoemws: meTonamMm OYMCTKM W CTEpWIM3ALlMU BO3[yXa, KOHCTPYHMPOBAaHUS M CTEpPHIM3ALUU
MUTATENIbHBIX Cpell; METOJaMU IPOBEACHHUS CTaHJAPTHBIX HCHBITAHUNW IO ONPEENICHUIO IOKa3zaresieu
(U3UKO-XMMUYECKUX CBOWCTB ChIPbSl U MPOAYKIIUH; METOJAAMU TEXHHUYECKOIO KOHTPOJIS MO COOJIIOJIEHUIO
TEXHOJIOTUYECKOW JUCLUMIUIMHBI B YCJIOBHUSAX JEHCTBYIOLIErO0 OHOTEXHOJOTMYECKOIO IPOU3BOJICTBA;
METO/IaMH TUTAHUPOBAHMSI, IPOBEJICHUS U 00padOTKU OMOTEXHOIOTHYECKUX IKCIIEPUMEHTOB.

3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

Pazoen 1. Memoovr 6uomexnonocuu. Vicnonb3oBanue komiuiekca OBM — depmentep s
U3y4eHHUs MpoleccoB OunocuHTe3a. KynbTUBHpOBaHME IpOXOKEH Ha MUTATEIbHBIX CpeAax, COIepKalllux
YIJIEBOAHBIE IKCTPAKThl. Vcmoiab30BaHUE >KUPOBBIX OTXOJOB MSCONEPEPA0OTKH B KAaYECTBE CHIPbS JUIS
MOJIyuyeHus: 6eIKOBOM KOPMOBOI 100aBKH.

Pazoen 2. Ilpomviunennas oOuomexuonocusa. Peryniuus CUHTE3a HK30I€HHBIX (DEPMEHTOB.
[Tonyuenue 6-aMHUHOTICHUIWJIIIAHOBOM KHUCIIOTbI TUAPOJIN30M OCH3WINEHUIUIUIMHAINIIA3bI,
MMMOOMIIN30BAaHHOM B MOJIMAKPUIIAMUIHBIN Telb. Beinenenue noandpykro3aHoB U3 paCTUTEIbHOTO ChIPhSI.
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DKCTpakLMOHHOE H3BJIEUEHUE JUNUAOB U3 Omomaccel. KommiekcHas nepepaboTka MHUKPOOHOTO ChIPbS C
MIOJIyY€HUEM IPOIYKTOB OENKOBON M HYKJIEOTHAHON mpuposl. [lomydeHne KoHLeHTpaTa Gelika U3 COEBBIX
060008. [Tomydyenne koHIeHTpaTa O0€IKa U3 COeBBIX OOOOB.

Pa3zoen 3. Ocnoenvie nanpagnenus coepemennoil duomexnonocuu. OCHOBb UMMYHOXUMHUYECKHX
METO/IOB HCCJIEIOBAaHUSl Ha IMpUMEpPE peakUuuil arrjaloTHHAIUMM M HpeuunuTanui. Peakuus CBsI3pIBaHUS
KoMIieMeHTa. OCHOBBI MHUKPOOHOJIOTUYECKOTO KOHTPOJISi OMOTEXHOJIOTUYECKUX IPOU3BOJACTB. AHAIU3
COCTaBa MUKPOOHOM KOPMOBOW OMOMACCHI.

4. O0beM yueOHOMH TUCHUILTHHBI

. O0beM IMCUMIIHHBI
Bun yueOHoi padboThl 3E AKanL. 1. AcTp..
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 2,0 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKHU 0,22 8 10,67
Jlaboparopubie padoTs! (JIP) 0,89 32 24
B TOM 4ucJe B (popme NpaKTUYECKOU MOATOTOBKH 0,22 8 10,67
CamocrosiTesbHasi padoTa 1,11 40 30
KonrakTHas camocrositenbHas pabota 0,2 0,15
1,11
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 39,8 29,85
Buja koHTpoOJIS:
3auer + | + | +
Buja nToroBoro KOHTpoJIsi: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«IIpakTUKYM 10 XUMUM OHOJIOTHYECKH AKTUBHBIX BelECTB)

1. Heap aucuunmiaunbl «[IpakTHKyM 10 XUMUU OMOJIOTMUYECKH aKTUBHBIX BELLIECTBY» — 1aTh CTYJCHTY
Ipe/icTaBlIeHe 000 BCEM MHOroOOpa3vu XMMHUYECKHUX COEJUHEHHH, BCTpEYaroluXcs B JKUBOM MPUPO/E,
XMUMHUYECKOM COCTaB€ pa3HOOOpa3HBIX OPraHU3MOB MU (PYHKUHUHU KOHKPETHBIX COEIMHEHHH B KIETKE U
OpraHu3Me B I1I€JIOM, a TaKK€ O XMMHMUYECKOH U MPOCTPAaHCTBEHHON CTPYKTypax OCHOBHBIX OHMOJIOTMYECKU
aKTUBHBIX BEIIECTB, UX XUMHUYECKUX, (PU3MUECKUX, (PU3MKO-XUMUUYECKHX CBOWCTBAX, METOJIAX BBIJICJICHUS
13 MPUPOIHBIX OOBEKTOB U XMMUYECKOI'O CUHTE3a JIJISl TOCIIEAYIOUIEro MPUMEHEHHS] B MEULIMHE, TULEBOM
MPOU3BOJCTBE, CEIbCKOM XO35IIICTBE, BETEPUHAPUH, IKOJOTHUECKOM 3aIUTE OKPYKAIOIIEH CPEbI.

2. B pe3yabTare u3y4eHusi JUCHUIUIMHBI O0ydarommiicsi A0JIKeH: 001anaTh CIEIYIOIIUMHU
KOMIIETEHIUSIMU: CHOCOOHOCTM M TOTOBHOCTH HCIIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHMIUIMH B MPO(EecCHOHANbHON N1eATeNbHOCTH, NPUMEHSATh METOJbl MaTeMaTH4eCKOro aHaiu3a |
MOJENUPOBAHUSA, TEOPETUUYECKOr0 U JKcnepuMeHTanbHoro wucciuenoBanus (OIIK-2); cnocoGHOCTH
UCIOJIb30BAaTh 3HAaHUS O COBPEMEHHOW (U3NYECKOM KapTUHE MHUpa, IPOCTPaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUH BEILECTBA I MOHUMAHUS OKPYXalollero Mupa u siiaenuit npupoast (OIIK-
3); BiaJeHUs OCHOBHBIMU METOJAaMU M MpPHEMaMU IPOBEICHHUS SKCIIEPUMEHTAIbHBIX HCCIIEJOBAaHUM B
cBOeil mpodeccuoHanbHOM o007acTU; CHOCOOHOCTH MPOBOJUTH CTAHJAPTHbIE M CEePTUPHUKAIMOHHbBIE
UCIBITAHUS CBIPbSl, TOTOBOW NPOAYKUMHM U TexHosoruueckux mpoueccoB (IIK-9); BJIaJICHUEM
MJITAHUPOBAHUS HKCIIEPUMEHTA, 00paOOTKHU U TIpeICTaBlIeHUs MoaydeHHbIX pe3ynbTatoB (I1IK-10).

3nHamb: XUMUYECKYI0 U MPOCTPAHCTBEHHYIO CTPYKTYpbI, XUMHUYEcKHe, (pusmueckue U (usmko-
XUMHUYECKHE CBOMCTBA aMHHOKHMCIOT U HUX IPOU3BOJHBIX, OMOJOIMYECKYI0 DPOJb AMHUHOKHCIOT U HUX
IIPOM3BOJIHBIX, METO/Ibl BbIIEJICHUS U MOJIYYEHHUSI B YUCTOM BUJIE; CTPYKTYpPY, CBOICTBA U OMOJIOTUYECKYIO
¢GbyHKIMIO HanboJiee BaKHBIX MENTUIOB; CTPYKTYPY M IMPOCTPAHCTBEHHYIO OpraHU3alUI0 OEIKOB, METOIbI
UX BBIJIEJICHUS] U OUYMCTKU; OCHOBHBIE MPOLIECCHI IPEBpAIEHHs OEKOB, MENTHA0B U aMUHOKUCIIOT B )KUBBIX
OopraHu3Max; CTpoeHHWe W Kiaccupukanuio (EepMEHTOB, WX OCHOBHBIC CBOWCTBA, POJIb KO(GEPMEHTOB,
MPOCTETUYECKUX TpyHH, KO(akTOpoB B (QEpMEHTATUBHOM KaTajlu3€; XUMHUYECKYIO CTPYKTYpy U
IIPOCTPAHCTBEHHOE CTPOEHUE HYKJIECOTUIOB, HYKIEOTHI(HOC(HATOB U pa3IUYHbIX THUIIOB HYKIEMHOBBIX
KHCJIOT, UX OCHOBHBIE CBOMCTBa W OMOJIOTMYECKHE (PYHKLHH, METOJbl BBIJIEICHMS, OUMCTKU M aHAJIM3a
HYKJIIEMHOBBIX KHUCJOT pa3jIUYHbIX THIIOB; KIacCU(UKALMIO, XUMHUYECKYI0 CTPYKTYpYy M CTpOEHHE

110




YIJIEBOJAOB, UX XUMHUYECKUE, PU3NYECKUEe U (PU3UKO-XMMHUYECKHE CBOICTBA, a TAKXKE METOJbl MOJYYEeHHUS,
BBIJICJICHUSI W OYMCTKH, pPa3HOOOpa3ue BBHINOJHAEMBIX OHOJIOTHYCCKUX (YHKIMM; KiacCu(UKaIHIo,
XUMHUYECKYIO0 CTPYKTYpPY U CTPOEHHUE JIMIKJOB, MPOU3BOJAHBIX JUIHMIOB, UX XUMHUUYECKUE, (PU3HUECKue U
(U3MKO-XMMHUYECKHE CBOWCTBA, a TaKXK€ METOJIbl IOJYy4YEHMs, BbIACICHUS U OUYUCTKH, pazHOOoOpasue
BBITNIOJIHAEMBIX OMOJIOrMYECKUX (PYHKIIMM, OCHOBHbIE MPUHIUIIBI OPraHU3al[Mi U CTPOEHUSI OMOJIOTMYECKUX
MeMOpaH, ux OMoJOru4YecKre PyHKINN;

Ymemsb: 0OCO3HaHHO W apryMEHTUPOBAHO BBHIOMPATH OHMOJOTUYECKHH OOBEKT i BBIICICHUS
OMOJIOTMYECKH aKTUBHBIX BELIECTB; MPOBOAUTH JNE3UHTEIPALMIO KIETOK U (PPaKIMOHUPOBAHHUE KJIETOUYHBIX
KOMIIOHEHTOB; BBIJCJIATh OWOJIOTMYECKHM AaKTHBHBIE BEIIECTBA U3 KYJIbTYpalbHOW JKHUJIKOCTH U
PaCTUTENbHBIX, >KUBOTHBIX, T'PUOHBIX M OaKTepHAIbHBIX KJIETOK METOJaMU 3KCTPAKLUUHU, OCAXKIACHUS,
HOHHOIO O0OMeHa, XpomaTtorpaguu M YJIbTPAaKOHUEHTPUPOBAHUS;, OCYLIECTBIISITh KAay€CTBEHHBIH U
KOJIMYECTBEHHBIM KOHTPOJIb COJIEp)KaHUsI OMOJIOTMYECKH aKTUBHBIX BELIECTB B MCXOJHBIX OMOOOBEKTaX,
MOJIYIPOAYKTAX, IOJIyJa€MbIX Ha PA3JIMYHBIX CTAIUSIX OYUCTKH, B KOHEYHOM HPOAYKTE, HCIIONb3Ys
pazHooOpa3Hble aHAJIUTHYECKHE METOJWKM M METoAbl (U3MKO-XMMHYECKOTO aHajlu3a; IPOBOJIUTH
00paboTKy pe3yJIbTaTOB U3MEPEHUH C NCIOJIB30BAaHUEM TAKETOB MPUKIIAJAHBIX IPOTPAMM;

Bnaoemwv: Meronamu BbIAETEHUS M OYUCTKH Pa3IMYHBIX OWOJIOIMYECKH AKTUBHBIX BEIIECTB;
METO/IaMU TMPOBEACHUS CTaHJAPTHBIX HUCHBITAHUN [0 ONPENCJICHUI0 MOoKa3aTesned (U3UKO-XUMUYECKHX
CBOMCTB pa3iM4HbIX OMOJIOTMYECKH AKTUBHBIX BEIECTB; METOJIAMU KAau€CTBEHHOTO U KOJIMYECTBEHHOIO
aHaJlM3a pa3IUYHbIX OMOJOrMYEeCKU aKTUBHBIX BEIIECTB B OMOJOTMYECKHX OOBEKTaX U ChIphe (IIPOAYKIIMH)
OMOTEXHOJOIMYECKOr0  MPOU3BOJCTBA;  METOJAaMU  IUIAHUPOBAaHHUSA, IMPOBEIEHUS U 00paboOTKH
AKCIEPUMEHTOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Pazoen 1. AMunokuciomel u ux npou3eo00Hbvie, HeNMUObl, GENKU.

1.1. AMHHOKHCIOTBI. XHUMHUYECKOE CTPOEHUE, ONTUYECKas H30Mepus, XUMHUYECKHEe U (PU3UKO-
XMUMHUYECKHE CBOMCTBA, OMOJIOrHYECKasi pOJib B OPraHU3Me, METO/Ibl ITOJIyUY€HHUS U BbIACICHUS U3 IPUPOTHBIX
00BEKTOB, TIPOM3BOIHBIE AMUHOKHCIIOT, X OMOJOTHYeCKas (PYHKINS, XUMUYECKHUE U (PU3UKO-XUMUICCKUE
CBOICTBA, MOJYyYEHHUE.

1.2. Beaku. XuMHUYECKOE€ CTPOECHHME M IPOCTPAHCTBEHHAs OpPraHU3allds, NEPBUYHAs, BTOPHUYHAS,
TPETUYHAsl U YETBEPTHUHASL CTPYKTYpPbI OEJIKOB, XUMUYECKHE U (PU3MKO-XMMHUECKHUE CBOWCTBA OEJIKOB U UX
pacTBOpoB, MHOrooOpasue OHOJOrM4ecKuX (YHKUUN, METOJbl BBIIEICHUS U3 NPUPOIHBIX OOBEKTOB,
OUYMCTKU M Ka4YE€CTBEHHOTO0 U KOJIMYECTBEHHOI'O aHaJIM3a, METOJbl MCCIIEIOBAHUS CTPOEHUS U CTPYKTYpHI,
METO/1bI OIIPEICTICHHS KOHIIEBBIX aMUHOKUCIIOT M METO/Ibl CEKBEHUPOBAHHUSI.

Pazoen 2. @epmenmui. Hykneunoesvie Kuciomol.

2.1. HykJeoTubl, MX NMPOU3BOJAHbIEe U HYKJIEHHOBbIE KUCJIOTHI. VlcTOpUs OTKPBITHS U U3Y4EHUS
HYKJIIEMHOBBIX KUCJIOT. [IMpUMUAMHOBBIE W IypUHOBBIE OCHOBAaHHWSA, HYKJICOTHUIbl U HYKJICO3M]IbI,
bochopunupoBaHHbIE HYKIEOTHIBI, HUX XUMHUYECKHME U (PU3MKO-XMMHUYECKHE CBOMCTBA, IOJIy4YEHUE.
buonornueckue GyHKIIMKU HYKICOTHAOB U UX Mpou3BoaHbX B opranusme. JIHK u PHK, ux xumuueckas u
MPOCTPAHCTBEHHAS! CTPYKTYPhI, XUMHUYECKHE U (PU3UKO-XMMUYECKUE CBOMCTBA, moiydeHnue. Buaer JTHK u
PHK B knerkax mpokapuoT U 3yKapuoT, Ux Ouosornyeckue pyHkiuu. [loHsTue 06 OCHOBHBIX IpoIieccax,
MIPOUCXOSIINX C YHaCTUEM HYKJIEHHOBBIX KHCIIOT U HYKJICOTHJIOB B )KMBBIX OPraHU3MaXx.

Paspnen 3. YrieBoabl, mTunuabl 4 X IPOU3BOIHBIE.

Yraesoasl u ux npousBoaHble. Kiaccudukanus, XUMUYECKOE M MPOCTPAHCTBEHHOE CTPOEHUE
OCHOBHBIX YIJIeBOJOB. MOHO-, IU- M TpHUcaxapa, UX Ouojornyeckas (QyHKIUS, XUMHUYECKHE U (DU3HKO-
XUMHUYECKHUE CBOMCTBA, MOJydyeHue. | IMKo3uapl, uX Ouonorudeckas (QpyHKUUsS, XUMHUYECKHUE U (PU3UKO-
XMUMHMUYECKHE CBOMCTBA, MOjJydeHHe MU aHanu3. Onurocaxapuibl U IOJMCAXapUabl, UX OMOJOrHYecKas
GyHKIMS, XUMUYECKHME U (U3HKO-XMMHUYECKHE CBONCTBA, MOJY4YeHME U aHaiu3. [JukonenTuisl,
MENTUAOTIIMKAHBI, TJIMKOMPOTEUHBI, XUMUYECKHE U (PU3UKO-XUMHUUYECKHUE CBOMCTBA, OMOJIOTUYECKasl POjb B
OpraHu3Me, METOJbl BbIJEICHUS U3 HNPUPOAHbIX 00beKkToB. I[loHsTHE 00 OCHOBHBIX MpoIleccax,
MIPOUCXOJISIINX C YIaCTUEM YIJIEBOJIOB B )KUBBIX OpraHU3Max.

4. O0béM yueOHOMH THCUMILTHHBI

O0BneM TUCHUILINHBI

Bua yueOHo# padoThbl

3E ‘ AKaf. 4. AcTtp.u4.
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OO0masi TpyA0eMKOCTh AU CHUIIIMHBI 2,0 72 54
KonrakTHasi padoTa — ayIuTOpPHBIE 3aHATHS: 0,89 32 24
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesibHast paboTa 1,11 40 30
KonrakTHas camocrositenbHas paboTa 111 0,2 0,15
CaMoCTOSATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI ’ 39,8 29,85
Bua koutpous:

3auer + + +
Buja nToroBoro KOHTpoOJIS: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«IIpaKkTHKYM 110 OMOXMMHU M

1. Hear AuCHMIVIMHBI - TOPUOOpETEHUE CTYJEHTOM MPAKTUYECKHMX YMEHUH U HAaBBIKOB,
HEOOXOIMMBIX OynylieMmy OakajaBpy Jisi YCIEIIHOTO OCBOEGHMSI TaKUX IUCIUIUIMH, KaK HH)XEHEpHas
SH3UMOJIOTHS, Ouopu3nueckas XuUMHUS, MOJIEKYJsipHAs OWOTEXHOJIOTHS, MOJIEKYJIsipHas T'€HETHKa,
TEOPETUYECKUE OCHOBBI OMOTEXHOJIOT MU, MUKPOOHOJIOT |, psia ClielualbHbIX TUCIUIUINH, a TAKXKe 3HaHUH,
YMEHHI U HaBBIKOB, HEOOXOIMMBIX JUIsl IPOBEIEHUS (DepMEHTATUBHBIX PEAKIINM, ONpeAeIeHUS] aKTUBHOCTH
dbepmMeHTOB, OMOCHMHTE3a COCOUHEHWN, (PEPMEHTATUBHOTO THAPOJM3A psifa OHMOMOIMMEPOB, a TaKKE
BBIJICJICHUS ¥ aHAJIM3a IPAKTUYECKU LIEHHBIX IPUPOJIHBIX BEIIECTB.

2. B pe3yabTarte u3yueHusl AUCHHUILUIMHBI 00y4darolMiicsl JOJIKeH: O0NagaTh CIEIyIOLIUMU
KOMIIETEHIUSIMU: CHOCOOHOCTH HCIOJIb30BAaTh 3HAHMS O COBPEMEHHOW (HU3MYECKOW KapTUHE MHpa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BEIIeCTBA JUIsl MOHUMAHUS OKpPY)KArOIIEro
mupa u sBiaeHud npupoasl (OIIK-3); BrajzeHneM OCHOBHBIMH METOJAMHU 3alIUThl MPOU3BOJCTBEHHOIO
IepcoHaja U HaceJeHUsI OT BO3MOJKHBIX IOCIEICTBUM aBapui, KaracTpod, cruxuitbix 6encteuit (OIIK-
6); crmocoOHOCTH oOOecrneunBaTh BBITIOJHEHWE TIPABUJ TEXHUKH OE€30MAaCHOCTH, IPOU3BOACTBEHHOM
CaHUTapuu, MNoxkapHoi OezomacHocTd U oxpanbl Tpyaa (IIK-4); BrnajeHus OCHOBHBIMH METOJAaMU H
IpUeMaMH TPOBEIEHUS HKCIEPUMEHTAIbHBIX HCCIEOBaHUN B CBoel MpodeccnoHalbHOM 007acTH;
CIOCOOHOCTH MPOBOJUTH CTaHJAPTHBIE U CEPTU(UKALMOHHBIE UCIBITAHUS ChIPbsl, TOTOBOM MPOIYKIHUH U
texHojoruyeckux npouecco (I1IK-9); Bmamenuem mnnaHupoBaHUS OSKCIEpUMEHTa, 0OpabOTKH U
Ipe/icTaBIeHUs MOoay4eHHbIX pe3ynbraToB (I1K-10).

3name: OUOCHMHTE3 OHMONOJMMEPOB MU HUX MOHOMEPHBIX CTPYKTYPHBIX €IUHHI]; OCHOBHBIE
OMOXMMHYECKHE ITYTH CUHTE3a BEUIECTB B KJIETKAX, OPTaHU3ALNI0 OMOCHHTETUUECKUX MPOLECCOB B KIETKAX
9yKapuoT U MPOKAPHUOT; NOHITHE O (hepMEeHTaxX, TEOPUIO (PEPMEHTATUBHOIO KaTaiu3a, CIIOCOObl PETYIISIUN
aKTUBHOCTH (DepMEHTOB, Kjacchl (EPMEHTOB, MeEXaHHU3Mbl ()EPMEHTATUBHOIO KaTaju3a, KUHETHKY
(epMEeHTAaTUBHBIX peaKlMi, CBONCTBA (epMEHTOB; OOMEH BEIIECTB M JHEPIMM B KJIETKE; OCHOBHBIE
MPUHIMIBI OMOPHEPT€TUKU, ITYTH U MEXaHU3MbI IPe0Opa30BaHUs SHEPTUH B JKUBBIX CUCTEMAaX; CTPOCHHUE U
COCTaB TE€HOMa IPOKAPHUOTUYECKUX U DYKAPUOTUYECKUX OPraHu3MOB; MOJIEKYJISPHBIE MEXaHU3Mbl
neperayy, peaju3aluy, XpaHEHUS M BOCCTAHOBJIEHUS T€HETUYECKON HHQOpMaIMK; MOJEKYISPHbII
MHCTpYMEHTapuil TeHHON UH)KEHEPHH; FT€HETUUYECKUE OCHOBBI 3BOJIIOLIUU.

Ymems: omnpenensiTh BO3MOXHBIE IyTH OMOCHMHTE3a KIIOUYEBBIX HHTEPMEIUATOB U IIEJEBBIX
MIPOJIYKTOB I BbIOOpa ONTHMAJIbHBIX YCIOBUN OMOTEXHOJIOTMYECKOTO IPOLIECCa; aHaJIU3UPOBAaTh POJIb
BHYTPUKJIETOYHBIX KOMIIOHEHTOB, OMOTIOIMMEPOB U BBISBISITh B3aUMOCBSI3b OMOXHMHUYECKUX MPOIIECCOB B
KJIETKE; OCYILIECTBIISATh OTJENbHbIE (DEpMEHTATUBHbBIE PEAKIMH, aHAJTM3UPOBATh MPOAYKTHl MeTaboIu3Ma U
(epMEeHTAaTUBHBIX PEaKIMH, U3y4aTh KWHETUKY MPOTEKAIOLIEro MpEeBpallleHus; aHATU3UPOBATh OTAEIbHBIE
MyTH METadoJIM3Ma W UX B3aUMOCBS3b, PETYIALMIO; MPOBOAUTH OOpabOTKY pe3yinbTaTOB W3MEPEHHM C
HCI0JIb30BAHUEM TAKETOB MPUKIIAHBIX POTPaMM.

Braoemws: metonamu BbLAENEHUS M OYMCTKU PA3IUYHBIX OMOIOJIMMEPOB, (EPMEHTOB; METOJAMU
ONpeJeNIeHUs aKTUBHOCTU Pa3HOOOpa3HbIX (EPMEHTOB, IPOBEJIEHUS OHOXMMUYECKUX MpPEBpalICHU,
OuocuHTe3a OMOJIOTMYECKH AKTHBHBIX BEIIECTB; METOJaMHU IUJIaHUPOBAHMS, IMPOBEIEHUS U 00pabOTKH
AKCIEPUMEHTOB; ITpaBUJIaMU O€301acHOI pabOThl B OMOXUMUYECKOH J1a00paToOpUH.

3.Kparkoe coaepxxanue TUCUUIIMHBI

Pa3zoen 1. Inzumonozus.
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1.1. OcHoBBI epMeHTATHBHOIO KaTaau3a. [Ipuposa pepMeHTOB U UX CBOMCTBA Kak OEIKOB, U KaK
OouokaranuzatopoB. KuHeTnka (epMEHTATUBHBIX pEaKIUil, perynsiuus (QpepMeHTaTUBHOW aKTUBHOCTH,
uHrubuposanue, aktusamus. CyOcTpaTHas cielU(pUIHOCTh (PEPMEHTOB, €€ BUAbl. AKTUBHBII LIEHTP, LIEHTP
CBS3BIBAHUA CyOCTpaTa, peryisiTOpHbIM LIEHTpP MOJeKyhabl ¢epMmeHnTa. BiusHue (QU3MKO-XUMHUECKUX
YCIIOBUI Ha CKOPOCTh (PEpMEHTATUBHBIX peaKLUi, IPUKIIaAHAs SH3UMOJIOTHSL.

Pazoden 2. Memaoonusm.

2.2. ITonydyeHue 3Hepruu KieTkoil. Meradoaus3m yrieBoaos.

Karabonusm  yrieBogoB. Pacmierienue  yriieBoJoB B IMIIEBAPUTEIBHOM  TPAKTe.
Amunonutudeckue pepMeHThl, X XapaKTepUCTHKA.

AnaspoOHOe pacmersienne TioKo3bl. [mmkonus.  Ilertozodocdaraeii 1muki.  CyberpaTHoe
dbochopumpoBanne ADP. Dneprernueckmit Oamanc mporieccoB. CymMmapHbIe ypaBHEHHUsS TJIMKOJIN3a,
neHTo3odocharHoro unukiaa. Perymsiuus riamkoivM3a Ha YpOBHE TeKCOKHHa3sbl, (ochodpyKToOKHMHA3HI,
nupyBarkuHassl. Perenepanust NAD™, poJib JakTaTaeruaporenassl B 3toM npoiecce. CouproBoe OGpoKeHue.

AdpoOHbIE MeTabonu3M mnMpyBaTta. MUTOXOHIpUU: CTPYKTypa U DHEpreTuyeckue (yHKIHH.
OxucnurenpHoe NeKapOOKCUIMPOBAaHUE nupyBaTta. Crpoenue MYJIbTU(HEPMEHTHOTO
NUpyBaTAEruaporeHa3Horo komiuiekca. CyMMapHO€ YpaBHEHHE M DHEpPreTHdeckuil OajiaHc mpolecca.
Perymsinus akTHBHOCTH MUPYBATIAETUAPOr€HA3HOTO KOMILJIEKCa.

[ukn numoHHOW KucioTel. CymmapHoe ypaBHeHue okucieHus anetun-CoA B mukie Kpebca u
SHEepreTUYecKuil OanaHc mpouecca.

Oxucnenne NADH u FADH2 B apixarensHoil nenu. Comnpsbkenue cunresa ATP ¢ nmepeHocom
251eKTpoHOB U 1poToHOB 0T NADH n FADH2 k MosekyiasipHOMY KHCIOpOAY. XEMUOOCMOTHYECKAs TEOPHS
Mutuemia. KoMIoHEHTHI JAbIXaTelnbHOW 1enu: (UIaBOIPOTEUHBI, KEJIe30CepHble O€nKH, KOdH3uM Q,
LUTOXPOMBI b, c1, ¢, a, a3. Tomorpadusi IpIXaTebHbIX NMEPEHOCYMKOB B PEIOKC-LENU. DHEPreTU4eCKUit
Oananc nporecca. ObpazoBaHue aKTUBHBIX ()OPM KHUCIOPOA U CIIOCOOBI 3aIIUTHI OT HUX.

®otocuHTe3. DOTOCMHTETHYECKHM anmapar pacTeHUHM W €ro JIOKaIu3alus B XJIOPOIUIACTaX.
TemuoBas u cBetoBas craauu dpotocuntesa. Portocuctemsl | u II. O6pazosanue ATP. Pacmemienne Bobl,
reHepanusi MojieKkyisipHoro kucinopoga. Cunres rimoko3bl. C3 u Cy4 pactenus. OcoO0eHHOCTH POTOCUHTE3A Y
C4 pacTenuil.

Buocunres yriaesogos. ['nmiokoneorenes. buocunres mnommcaxapugo. OOpa3zoBaHue Kpaxmana,
[JIMKOT€HA.

Paszoen 3. Buoungopmauuonnvie npoueccol 6 Kiemike: OUOXUMUYECKUE OCHOGbL XDAHEHUS,
nepedauu u peanu3auuy HacieocmeeHHou undopmauuu.

3.1. Buabl u Omosoruvyeckre (PyHKIUM HYKJIEHHOBBIX KHCJIOT Yy NPO- U 3YKAPHOTHYECKHX
opranm3moB. [IHK: ocobGennoctu ctpoenuss m mpoctpancTBeHHON CcTpykTypel. PHK: ocobennoctn
CTPOEHHMS U IPOCTPAHCTBEHHOM CTPYKTYphI pa3zinnunbix THoB PHK.

4. O0beM yueOHOH TUCHMILIHHBI

. O0beM IMCHMIINHBI
Bua yueOHo# padoThl 3E AKAL 1. Actp.a.
OO0uasi TPyA0eMKOCTh AU CHUILIMHBI 2,0 72 54
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
B TOM 4HcJjie B (popMe NPAKTHYECKOH OATOTOBKH 0,22 8 10,67
Jlaboparopusie padots! (JIP) 0,89 32 24
B TOM 4ucJe B popMe NpaKTUYECKOU MOATOTOBKH 0,22 8 10,67
CamocrosiTesbHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
1,11
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IeIOB IUCHUIIIMHbI 39,8 29,85
Buja kouTpoJs:
3aver + | + \ +
Buja nToroBoro KOHTpoJIs: 3auer
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AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«IIpaKkTHKYM [0 TeOpeTUYECKUM OCHOBAM OMOTEXHOJIOTHI»

1. Hea» mucuumiMHbl — (GopMHpOBaHHE y CTYJEHTOB 0a30BbIX 3HAHUM, JEXKaIIUX B OCHOBE
COBPEMEHHBIX METOJIOB HAIPaBJIEHHOTO OMOCHHTE3a U YIpaBiIeHUS (EpMEHTAIMOHHBIMHU IpOLIECCaMH,
HCIOJIb3YEMbIMU ISl MOJIyYEHHUSI MPOJYKTOB OMOTEXHOJOTMH, Pa3BUTHE B CTYIEHTAaX CIHOCOOHOCTEH K
aHaJiu3y M OOOOILIEHHIO SKCIEPUMEHTAIBHBIX W JINTEPATYpHBIX JAHHBIX B 0O0JacTH YIPaBIISIEMOIO
KYJIbTUBHUPOBAHUS MUKPOOPraHU3MOB U JAPYrUX OMOJOrHYEecKUX MpoayueHToB. Ilpu sTom npeamnonaraercs,
YTO CTYJIEHThl UMEIOT (PyHJaMEHTaIbHYIO MOJTOTOBKY [0 TEOPETHUECKUM pasfjesiaM XMMHH, OMOXUMUH,
oOuieil OnoyIory U MUKPOOMOJIOTHH, OCHOBHBIM IIPOLIECCaM M armaparaM XUMHYECKOH M OMOXMMUYECKOU
TEXHOJIOTUHU.

2. B pe3yabTare u3y4eHusi AUCHUIUIMHBI O0ydarommiicsi A0JIKeH: 001anaTh CIEIyIOIIUMHU
KOMITETEHIUSIMU: BJIaJICHUEM OCHOBHBIMU METOJIaMHU 3alllUThl IPOU3BOICTBEHHOTO MEPCOHAJA U HACEICHUS
OT BO3MOXXHBIX IOCIEACTBUI aBapuii, karacTpod, ctuxuiiHbix Oencteuil (OIIK-6); roToBHOCTBIO
OLICHUBAaTh TEXHUYECKHUE CPEACTBA M TEXHOJIOTUU C YYETOM 3KOJOTMYECKHX IMOCIEICTBUI MX NMPUMEHEHHS
(IIK-3); TrOTOBHOCTBIO HCIOJB30BaThb COBPEMEHHbIE HH(GOPMALMOHHBIE TEXHOJOTMM B  CBOEH
npodeccroHalbHOM 00J1acTH, B TOM 4Kcie 0a3bl JaHHBIX U MakeThl TpukiIagHbix nporpamm (IIK-11).

3namb: 0COOEHHOCTH MOJEIMPOBAHMS, MAcCIITaOUPOBAHUS W ONTHUMHU3ALUU OMOTEXHOJOTHYECKHX
CXeM H TMPOIECCOB; OCHOBHI OMOTEXHOJIOTHHM, OCHOBHBIE OHOOOBEKTHI M METOAbI PAbOTBI C HUMH;
OMOXMMHYECKHUE, XMMHYECKUE U (PU3MKO-XMMHUUYECKUE IPOLIECChl, MPOTEKalolue B OMOopeakTopax M Ha
CTalusAX MepepabOTKH, CBS3aHHBIX C BBIJCICHHMEM M OYHCTKOM IEJIEBOr0 MNPOAYKTa; 3aKOHOMEPHOCTH
KMHETUKH pOCTa MHUKPOOPraHM3MOB M 0O0Opa3oBaHUS MPOAYKTOB METa0OJM3Ma; MOJEIM pocTa U
o0pa3oBaHus MPOAYKTOB; METO/IbI KYJIbTUBUPOBAHMS,

Ymemps: BbIIENATH NPOAYKTHl METa0O0JIM3Ma U3 KYJIbTYpadbHOM >KMJIKOCTH M KJIETOK IpPOAYLIEHTa
METOJIaMU  3KCTPaKIUHU, OCaXJCHHSA, HOHHOTO OOMEHa U YJIbTPAKOHLUEHTPUPOBAHMS; OCYLIECTBIATh
KOHTPOJIb COJEpP)KaHUS LEJIEBOr0 KOMIIOHEHTa B IOJYNPOAYKTaX, IMOJy4aeMbIX Ha OTAEIbHBIX
TEXHOJIOTUYECKUX CTaAUSIX; MPOBOJUTH 0OpabOTKY pe3ysbTaTOB M3MEPEHUHN C HCIOJIb30BAaHUEM IAKETOB
MPUKIAJHBIX MPOTpaMM; HCIOJIb30BaTh CTAHIAAPTHl M JIPYI'ME€ HOPMATHUBHBIE JOKYMEHTBHI IpPH OICHKE,
KOHTpOJIE OMOTEXHOJIOTUYECKOH MPOIYKIIHH;

Braoemw: MeTonaMu npoBesieHUsl CTaHAAPTHBIX UCTIBITAHUH MO ONPEJIEICHUIO oKa3aTenel Gru3nKo-
XUMHUYECKUX CBOMCTB ChIpbS U MPOAYKIMH; METOJaMHU IUJIAaHUPOBAaHUS, MPOBEAECHUS U 00pabOTKH
OMOTEXHOJIOIMUYECKUX 3KCIIEPUMEHTOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Pazoen 1. Kunemuka pocma MuKpoopzanu3moe.

Kunernueckue mMojenu pocta MUKpPOOPTaHUW3MOB, BIMSHHME KOHIIEHTpAUMHM CyOCTpara, MpOAYyKTOB.
OO0paboTka AKCHEPUMEHTAJIbHBIX JAHHBIX IO KYJbTUBUPOBAHUIO MHUKPOOPraHU3MOB B IEPHOJIUYECKHX
ycioBusAX (Tpu 3amauu). BnusiHue KoHLEHTpauuu cyOcTpara Ha POCT KIIETOK, MOHATHE JIUMHUTHUPYIOLIEH
KOHLIEHTpaluuu cyoctpaTta, ypaBHeHue MonHo. WuruOupyromee neiictBue cyOcTpara, NpOAYKTOB,
MoauduKanuu ypaBHeHHsT MoHO, ypaBHeHHe MoHo-HepycaliuMcKoro, HaxoXIEHHE KOHCTaHT.
OnTumu3anus TpoOU3BOJUTENLHOCTH NEPHOaNUEcKOoro peaktopa. O0OpaboTKa 3KCIEpUMEHTANIbHBIX JaHHBIX
10 MEePUOINYECKOMY KYJIbTUBUPOBAHUIO IO ypaBHEHUIO MOHO.

CriocoObl HEMPEPBHIBHOTO KYJIbTUBUPOBAHUSA. XEMOCTATHOE KYJbTUBUPOBAHHE, OCHOBHBIEC MOHATHS,
YpaBHEHUSI XE€MOCTATHOI'O KYJIbTUBHPOBaHUS. OHeprusa mnojjepkanus. OOpaOoTka SKCHEPUMEHTATbHBIX
JAHHBIX XEMOCTAaTHOIO KyJIbTHBUpOBaHUsA. HaxokJeHuMe KOHCTAaHT B ypaBHEHMHM MOHO. XeMocTaTHOE
KYJIbTUBHUPOBAHUE C MEPEMEHON JuMuTupyromero ¢axkropa. XeMocTaTHOE KyJIbTUBHPOBAHUE JBYX
MUKpoopranusmoB. Ilporneccsl aBrocenekuuu B xemocrate. OnTUMHU3alus MPOU3BOAUTEIBHOCTH OJHOTO
xemocraTta. Pacdyer mpou3BOAMTENBHOCTH XEeMOCTaTa. XEMOCTATHOE KYJbTUBHPOBAHHE C PELMKIOM IIO
OouomMacce, ¢ PEUUKIOM IO KyJabTypalbHOW >kuakocTH. Kackan xemocraroB. TyOymnsipHas KyJbTypa.
TypbunocratrHoe KyapTuBHpoBaHHE. (OCOOEHHOCTH KyJbTUBUPOBAHHUS TI'E€HHO-MH)KEHEPHBIX ILITaMMOB.
NmMMobOunu3anys KJIeTOK MUKPOOPraHM3MOB, METOAbl UMMOOMIM3AI[UHN, U3MEHEHHE KOHLEHTPALUU KIETOK
B IMMOOMJIM30BAaHHOM COCTOSIHUU BO BPEMEHHU.

Pa3zoen 2. Ocnosnvle memadonuyeckue RPOUeccol 8 KiemKax.

AnabGonnueckue M KaTabOJUMYECKHE NPOLECChl, HMX B3aUMOCBS3b B KieTKax. PerynupoBanue
(epMEHTAaTUBHBIX MPOIIECCOB B KJIETKaX MUKPOOPraHW3MOB Ha ypOBHE ()EPMEHTOB, Ha YpPOBHE I€HOMa.
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Amnnocrepudeckue hepMeHThl, Monenb JKako6o-Mono. Ponb sHeprernuecknx sxBuBaieHTOB (ATO/HAMD
U Jp.) B pEryJIipOBaHUM MPOLIECCOB, MPOTEKAIOIINX B KJIETKaX.

TpaHcropTHbIE MpoIeCChl B KJIETKAaX, MACCUBHBIA M aKTUBHBIA TPAHCIOPT, TPAHCIOKALMS TPYII.
DKCIepUMEHTAIbHOE OIpEIeIeHUE TUIla TPAHCIIOPTa.

PocTt mukpooprann3zMoB Ha caxapax. JJocTymHOCTb caxapoB, TMJIPOJIN3 MOJUCAXaPHUIOB, TPAHCIOPT
caxapoB B KIJETKH, BKJIIOYEHHE caxapoB B aHAOOJMYECKWE U KaTaOOIMYECKHE IPOLECChl, B3aUMHOE
peryiupoBaHue MpoieccoB MeTabonu3ma cyocTpara BHYTPU KIETOK.

I'mukonu3 kak 3Tanm TpaHcopmaluu YriIeBOJHBIX CYOCTpaTOB M €ro SHEpreTHYeckas CyIIHOCTD,
nento3odocharapiii 1uki, B3auMocBs3b raukonu3a u [IDL[. KITAD myrs. B3auMocBs3b OCHOBHBIX
MeTab0JIMYECKUX IPOIECCOB U PEryjlMpoBaHUE MeTadoju3Ma cyOcTpaTa B 3aBUCUMOCTH OT YCJIOBHH.
O6pazoBanue anetwn-CoA, perymaropHbie ¢GEpMEHTBI M WX B3aHUMOCBS3b C OONIUM METa0O0JIU3MOM
cyoctpara. L{uky TpukapOOHOBBIX KHCIOT, 00Opa30BaHHE BOCCTAHOBJIEHHBIX IKBHBAJICHTOB, B3aUMOCBS3b
(epMEHTaTUBHON AaKTMBHOCTM LMKJIA C JAPYrUMH METa0OJMYECKUMHU IPOLEecCaMH, MPOTEKAIUMU B
kietkax. JlpixarenmpHass 1wenb — oOpa3zoBanue AT®. Anomieporumdeckue peaknuu (oOpazoBaHHE
OKcajoarnerara).

OOmiass  B3aMMOCBSI3AHHOCTh ~ IIpolLleccOB  aHaOonu3Ma W KataboiM3ma — caxapoB,  poOJib
dbochodpykToknHa3bl U IPYruX (PEPMEHTOB B PETYIUPOBAHUU META00JIM3Ma CaXxapoB MO TOMY WU UHOMY
MeTabonanueckoMy nytu. CpaBHEHUE SHEPreTu4eckol >PQPEKTUBHOCTH Pa3IMUHBIX IMyTeH acCUMUIISALUU
caxapos.

Poct MuKpoopraHusMoB Ha 3THUJIOBOM CHHUpTE U anerare. POCT MUKpOOPraHM3MOB Ha H-aJIKaHaX.
[Ipouecchl  Tpancnopra. llepBuuHoe okucieHHMe — OKuUCIEHHE ¢ oOpa3zoBanueM aneTuin-CoA.
OYHKIMOHUPOBAHUE TTIMOKCUIIATHOTO IIYHTA.

Poct Ha apomaTtnueckux yriaeBoaoponax. Poct mukpoopranuzMoB Ha Ci-CO€IUHEHUSX, MPOLIECCHI
TpaHCIOpTa B KIETKY, KaTaOoJM4YecKue NpOLEcChl, BKIOYEHHE QopMaibleruia B aHAOOIUYECKUE
MIPOLIECCHI, CEPUHOBBIN 1MyTh, Cs-1yTh. B3auMocBs3b aHA00IMUECKUX U KaTabOJINYECKUX MTPOLIECCOB.

Pazoden 3. HanpagieHHblil cunme3 NePeUYHbIX U 6MOPUYHBIX MEMA)OIUMO8.

Knaccudpukanuss npoayKTOB  MHUKPOOHMOJIOIMUECKOTO CHUHTE3a, IE€PBUYHBIE UM  BTOPUYHBIE
MeTabonauThl. HampaBieHHbIII CHHTE3 MPOIYKTOB IMEPBUYHOIO MUKPOOMOJIOIMYECKOrO MPOUCXOKICHUS.
OOuue KoHUENIMH co3laHus npoieccoB. CrnuproBoe OpokeHue, crnocoObl YIpPaBIEHUS MPOLECCOM
(@ddext ITactepa, ciocodsr Opokenus o Heitbepry, addext Omnn). MosmodHokucioe OpoxeHue, apyrue
BUJIBI OpokeHHs. BbiOop onTHUManbHBIX CIOCOOOB KYJIbTUBUPOBAHMS Ul JOCTHIKEHHS IOCTABJICHHOM
3amaun. HemonHoe okucnenue, HalpaBIeHHbI OMOCHHTE3 YKCYCHON KUCJIOTHI, TpaHcopmalus copoura B
cop003y, HAaMpaBJICHHBIA CHUHTE3 KHUCIOT W KEeTOHOB. OOIIME TOAXO0Jbl HANpaBJICHHOTO OWOCHMHTE3a
TPUKAapOOHOBBIX KUCIOT (IMMOHHOM KUCIIOTHI), CIIOCOOBI YIIPaBICHUS U pealu3aliy Mpolecca.

HanpasnenHblil cuHTe3 noaucaxapu1oB. ['JIIOKOHEOTeHe3, B3aUMOCBSI3b € MTPOLIECCaMU aCCUMIIIALINN
caxapos, poJib pocdarassbl.

Hanpasnennblii cunte3 nunuioB uepe3 MaloHWI-COA U JIMNONOJOOHBIX COEIUHEHUHM uepe3
n3onentuinupodocdar. HampaBiaeHHbII CHHTE3 aMUHOKHCIOT: CHHTE3 TjyTramara W TJyTaMUHa,
acCCUMWIALIMS aMMHaKa, aMUHOKHCIIOTBI aclapariHOBOIO psijia, OMOCHMHTE3 JIM3MHA Ha YIJIEBOJAHOM U
YKCYCHOKHCIIOM cyOcTpaTax, oOuuii MeTaboau3M B KIETKax.

HanpapiienHblil OMOCHHTE3 apOMaTHYECKUX aMHUHOKHUCIOT Ha mpumepe tpuntodana. Ilpumenenue
I€HHO-MH)KEHEPHBIX IITAMMOB MUKPOOPTraHU3MOB ISl HAIPABJICHHOTO CHHTE3a aMUHOKHCIIOT.

Crioco0 cuHTe3a aMUHOKHCIIOT C MCIOJIb30BaHUEM IIPEIIIECTBEHHUKA U UMMOOMIIN30BaHHBIX KIETOK
(cuHTE3 acraparnHOBOM KHUCIOTHI U3 (PyMapoBOii), BIUSHUE YCIOBUN KyJIbTHUBHUPOBAHUS HA HAIPABJICHHBIN
CHUHTE3 — HAIpaBJEHHbIA CHUHTE3 S0JIOYHON KHMCIOTHI WJIM aclapariHOBOW B 3aBUCHUMOCTU OT COJIEBOTO
cocTaBa.

OOuue 1OJIOKEHHSI HANpaBJICHHOIO CHUHTE3a MEPBUYHBIX METAa0OJIUTOB, BBIOOpP YCIOBHIA
KYJIbTUBUPOBAaHUS JJISl JIOCTHKEHHUS ONTUMAIbHBIX IApaMETpPoOB Ipolecca.OMOCHUHTE3 IPOJIYKTOB
BTOPUYHOTO MeTaboiau3Ma: OMOCHMHTE3 aHTHOMOTHKOB. Poyib aHTMOMOTHMKOB B MeTa0OJIM3ME KIIETOK,
aHTUOMOTHKU Kak (akTtopsl JuddepeHcalun KIETOK, UX BIMSHHE Ha OOyl (EepMEHTATUBHYIO
aKTUBHOCTb. HamnpaBiieHHbI OMOCUHTE3 MEHUIMUIMHOB, NOJYCUHTETUUYECKUE aHTUOMOTHKU Ha OCHOBE 6-
ank. llomunenTtunnele aHTUOMOTHKH, OTJIMYME CHHTE3a OT cHUHTe3a OenkoB. HampaBieHHbIN cuHTE3
BUTaMKHa Bi».

4. O0béM yueOHOMH TUCHUIINHBI
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. O0beM IMCHMIINHBI
Bua yueOHo# padoThbl 3E AKAL 1. Actp.a.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 2,0 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,22 8 10,67
Jlaboparopubie padoTs! (JIP) 0,89 32 24
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 0,22 8 10,67
CamocrosiTesibHasi pabora 1,11 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
1,11
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TI0B AUCHUIIIIMHbI 39,8 29,85
Buja koHTpOJISA:
3auer + + +
Buja nToroBoro KOHTpoJIs: 3aver

5.3. JucuuninHbl YacTu, GopMHpPyeMoii y4YacTHUKaMHU 00pa30BaTeIbHbIX OTHOLIEHHUI
(IMCHUIIMHBI 110 BLIOOPY)

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«BpI4uCINTEIbLHA MATEMATHKA B OMOTEXHOJIOT I

1 Ileab AUCHUIUIMHBI — JaTh CTYACHTaM TEOPETHUYECKHWE 3HAHMS M HAyYUTh MPAKTUYECKUM
YMEHHUSIM M HaBbIKaM HCIOJIb30BAHUSA COBPEMEHHBIX MaTeMaTHYeCKUX METOJO0B pPACUeTOB, PacueTHBIX
UCCIIEIOBAaHUM, aHajiu3a, ONTHMU3ALMM HHXEHEPHBIX MPOLECCOB C MpuMeHeHueM s3bika Python s
pELIeHUs IIUPOKOTO Kpyra 3a/1a4y BIUMCIUTEIbHON MaTEMaTUKH.

2. B pe3syabTaTe u3y4eHUs1 JUCHUILIMHBI 00y4YaIOLIUIICA J0JI/KEH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TOCTHKCHUS:

I1K-3; TIK-8; I1K-11

3nams:

- BBIYHCIUTENbHBIE U ANTOPUTMUYECKUE ACHEKThl, HEOOXOIUMBIE ISl MPUMEHEHHUS COBPEMEHHBIX
CUCTEM KOMITbIOTEPHOM MaTeMaTuKu, B yacTHocTu Python;
- METObI ¥ AJITOPUTMBI JJIs1 PEIIEHUSI HH)KEHEPHO-TEXHUUECKUX PACUETHBIX 33/1a4;

Ymems:

- popmanIM30BaTh 33Ja41 BHIYMCINUTEILHON MaTeMaTUKH;

- TPUMEHATh TNOJY4YEHHbIE 3HAHWSA IMPU PEHICHUH MPAKTUYECKHUX HHKEHEPHO-TEXHUYECKUX
pacyeTHBIX 3a/1a4 BBIYMCIUTENIBHON MaTeMaTHKH, C UCIIOIb30BAaHHUEM COBPEMEHHBIX CUCTEM KOMIIBIOTEPHOMN
MaTeMaTHKH, B yacTHocTu Python.

Braoemy:

- METOJJaMH IPUMEHEHHSI COBPEMEHHBIX CHUCTEM KOMIIBIOTEPHON MaTeMaTHKH, B yacTHOCTU Python;

- CIOCOOHOCTBIO TOCTAHOBKM M  pEIICHHS HWHKXEHEPHO-TEXHUYECKUX pacueTHBIX 3ajad
BBIYHMCIUTEIBHON MAaTEMAaTUKH U HaBBIKAMU UHTEPIPETALUU U IPUMEHEHUS MT0Iy4aeMbIX PE3yJIbTaTOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

BBenenme. llenu u 3amaunm kypca. Kparkas xapakTepucTHKa YHCIEHHBIX METOJOB M HX
ocobennoctu. [IpoGnemsbl 1 pemieHus. 3aga4i 1 MECTO Kypca B TOATOTOBKE CIIEIIUAINCTA.

Pa3znen 1. IIKM Python u ocoGeHHOCTH ero peaju3auMu A pellieHUs] PAacYeTHBIX 3a1a4 B
XMMMHU U XUMHUY€CKOH TeXHOJIOTHH.

1.1. OOBEeKTHO-OPUEHTUPOBAHHBIN S3bIK IporpamMMmupoBanus Python: o0630p. OcobenHoctu u
CBOWCTBA 00BEKTHO-OpueHTHpoBaHHOrO mporpammupoBanus (OOII). Co3ganue W HCTHOJIB30BaHUE
muctpubytuBa Anaconda. Uudpactpykrypsl Spyder, Jupiter, cTpykrypa si3pika. OCHOBHBIE CTPYKTYpPBI
JTAHHBIX (CIHMCOK KOPTEX, OOBEKTHI) U ONepanuu Haj HUMH. AIrOopuTMbl. OCHOBHBIE AITOPUTMUYECKHE
KOHCTPYKLUU (ClieZloBaHKE, BETBICHHE, IUKJIIbI) U UX peanu3anus B Python.

1.2. Beenenue B nporpaMMmupoBanue Ha sizbike Python. CTpykTypa nmporpaMMsel, OTCTYIIbI, MOIYJIH,
omneparopsl, (PyHKIMH (MMEHOBAaHHbIE W AHOHUMHBIC), ocoOeHHOCTH. CTaHIapTHBIE W HECTaHIAPTHHIC
¢yukuun Python (o0miero Ha3HaueHus, MareMaTudyeckue, 00paboTKa CTPOK, BBOJ/BBIBO).
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1.3. Pa3zpaboTka anropuTMoB, IporpaMMHpOBaHUE U OTJIaJKa mporpamMM Ha Python (B cpene Spyder).
VYnpasnstomue koHcTpyKuuy if, for, while.

1.4 O0630p mnpeIMETHO-OPUEHTUPOBAHHON OnOMMoTekn Moxayineir Python pans Hayusneix u
MHXEHEepHbIX BbluMciieHud SciPy (Moaynu scipy u numpy, a Ttakxke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHast cTpykTypa AaHHbIX NumPy JIsl BEKTOPHBIX U MaTpUYHBIX BbluuciaeHui ndarray. OcoGeHHOCTH
BBINIOJIHEHUS] JIEMCTBUN HaJ MaTpuuaMu (CJIOKE€HUE, BBIYMTAHHUE, YMHOXKEHUE, OOpalleHHe) Ha S3bIKE
Python. Mnpopmarimonnsie MarpuuHble (yHKUMM (HOpMa, onpeaenuTenb, paHr). Meroael ndarray — T,
copy, shape, size, ndim u z1p., HHAEKCUPOBaHUE, MATPUYHOE NMPOU3BEACHUE U (QYHKIIMK MOAYIS numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

1.5 Iloctpoenue rpaduxoB B Python ¢ ucnonb3oBanuem momyns matplotlib. @ynkuun momyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mapaMeTpoB u
AHHOTUPOBAaHME rPaUKOB.

Pa3znesn 2. Metoabl BbIYMCAMTENbHOH MaTeMaTHKU. OCHOBHbIE 3Tanbl pelleHUsl 3a4a4 Ha
IBM. Pemienue cucteM JIMHeHbIX anredpandyeckux ypapuenuii (CJIAY).

2.1. IlpsiMble ¥ UTEpallMOHHBIE YMCIIEHHbIE METOJbl. DJIEMEHThl Teopuu norpemHocred. [lonsarue
HOpMbI. OCOOEHHOCTH MaIIMHHON apudMeTuku (KpaTkuil moBTOp). OCOOEHHOCTHU BBINOJHEHUS NEHCTBUI
HaJ MaTpuuamH (CI0XKEeHUe, BHIUYMTAHUE, YMHOXKEHUE, oOpaieHue) Ha sizbike Python, mHpopmanmonnsie
MaTpuuHble QYHKIUU (HOpMA, OIIPEIEIUTENb, PAHT).

2.2. Pemenue cuctem ImHEWHbIX anreOpamdeckux ypaBHenuit (CJIAY). IlocranoBka 3amaum.
[TorpemnocTu. MeTosapl ¢ UCHOJIb30BaHUEM OOPAaTHOM MaTpULbl U METOJ MPOCThIX HTepaiuil. Pemenue
CJIAY B Python ¢ ucnonb3oBanuem moayineil numpy.linalg u scipy.linalg. u ¢pynkumii det, rank, inv, cond,
norm, solve.

2.3. O630p meromoB pemenusi CJIAY. BprumcnurenbHas yCTOWYHUBOCTh, CXOAMMOCTH METOJOB.
OO0ycCOBIEHHOCTb CUCTEMBI JIMHEHHBIX anredpandeckux ypaBHeHui (CJIAY) u uncino 00ycioBIEHHOCTH.

Pasznen 3. O0paboTka pe3yJbTaTOB HU3MepeHHsi OAHOW BejnuuHbl. [Ipudiamxenue GpyHKuuu
MHOrO4JeHaMu ¢ OJHOW He3aBucumon mnepemeHHoil. MHK. ®dyukumum Python s padorer ¢
MHOTO4JIEHAMH.

3.1. OOpaboTKa 3KCIEpUMEHTAIbHBIX JAHHBIX. TOU€YHbIE U HHTEPBAJbHbIE OLICHKH. DYHKIHUU
Python. Onpenenenuie kpurepust CTbroeHTa

3.2. Ilpubnmxenue GyHKIUNA. MeToAbl WHTEPHOJAIHMHA 3aBUCHMOCTEH C OJHON HE3aBHUCHUMOMU
nepeMeHHou. MIHTepnonsuuoHHblil MHOrowieH Jlarpanxka, peanusanus B Python.

3.3. Ilpubnwxkenne QyHKIMA. MeETOIbl anmpoOKCHUMAIMU 3aBUCHUMOCTEH C OTHON HE3aBHCHMOMU
nepemeHHod. Meton HamMenbmnx kBagpatoB (MHK). Hcnonws3oBanue Qynkuuit Python mus
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

Pa3nes 4. Pemmienue cucreM HestuHeliHbIX ypaBHenuii (CHY) unciieHHbIMH MeTOAMM.

4.1. AnropuTMbI MeTOJIa TIPOCTOM uTepanuu u meroaa Heiorona - Padcona mnsa pemenus CHY.
CKOpOCTb CXOUMOCTH, OLIEHKU norpemnocTy. Peanuszanus meronos B Python.

4.2. MeTtoauka UCIIOIH30BAHUS peIIaTesied B MOIylie scipy.optimize, pyHkmuu root scalar, root.

Paspnen 5. Pemrenue 3a1a4 MHOrOMEpHOH ONTUMH3ALUMU YUCJICHHBIMH MeTOJAMHU.

5.1. Knaccudukanus 3agady M METOJOB ONTHMHU3ALMU. MeToa TpajMeHTHOro cmycka. Merox
nebopMupyeMoro MHOrorpanHuka. Peanuzamus metonos B Python.

5.2 Berpoennsie Metonbl SciPy. Beibop pematens B mofayie scipy.optimize BeTpoeHHbIE METO/IbI
SciPy, ¢pyakiuu minimize scalar, minimize.

Pa3nes 6. AHanu3 u pemienne q1u¢epeHIHAIbHBIX YPABHEHUI YMCIeHHBIMUA METOIaMM.

6.1. Anroput™mbl MeTOJOB perieHus IuddepeHIranbHbIX ypaBHEeHUN. Meroabl Diiiepa U ero
Moaudukanuu. Peanuzauus meronoB B Python. BriGop pemarenst B moayne scipy.integrate, (yHKUMH
solve ivp, solve bvp.

4. O0beM yueOHOMH TUCHUITUHBI

. O0beM IMCUMIINHBI
Buja yueOHo# padoThbl et

3E AKan. 4. AcTp.4.

OO0uiasi TPy10€eMKOCTb AU CIIUTIJIMHBI 3,0 108 81

KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
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Jlekuuun - - -
[Tpaktueckue 3anstus (113) - - -
Jlaboparopubie padoTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,11 76 57
KoHTakTHas camocrosiTesnibHas paboTa 0,2 0,15
2,11
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 75,8 56,85
By MTOroBOro KOHTPOJIs: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«JlucKpeTHast MATEeMaTUKA B OMOTEXHOJIOT M)

1. Heap mucuMnauHbl - GOPMUPOBAHUE Y CTYJEHTOB CUCTEMbI OCHOBHBIX MOHSATHH, UCHOJb3YEMBbIX
JUI TIOCTPOEHHUS BaXHEMIIMX MaTeMaTHYEeCKUX MOJeNeld, U MaTeMaTHUYeCKUX METOJOB ISl ONUCAHUS
Pa3IMYHbIX XMMHKO-TEXHOJIOTHYECKHX ITPOLIECCOB.

2. B pesyabTaTe H3y4eHHUs JMCUMIIMHBI 00y4al0MiCH J0JI7KeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX TOCTHKCHHUS:

[1K-3, TIK-8, TIK-11.

3HaTh:

—OCHOBHbBIE€ MOHSTHUS M METOJbl JUCKPETHOH MaTEeMaTHUK{, MaTEMaTHYECKMX METOJIOB pEILEHUs
npodeccroHaIbHBIX 33]au.

YMers:

— IPUMEHATh MAaTEMAaTUYECKUE METObI IIPU PEILIEHUH TUIOBBIX PO(ECCHOHANBHBIX 3a/1au.

Bnaners:

—METO/JaMU  MOCTPOEHMSI MaTeMaTU4YeCKOW MOJENM THUIOBBIX NPO(ECCHOHANBHBIX 3a1ad MU
coJiepKaTeIbHONM MHTEPIIPETALMY OJTYYEHHBIX PE3y/IbTaTOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Pa3nes 1. DiieMeHTHI TEOPMU MHOKECTB M ajiredpanyecKkne CTPYKTYPbI.

MHosxecTBa, OTHOIIEHUS U (PYHKIUHU. 3aJJaHUE MHOXKECTB U OCYILIECTBJICHHUE OIepaluidl HaJ HUMH.
CrocoObl  3amanus. Onepauuu OOBEAMHEHUS, IEPECEUYEHUs, pPAa3HOCTU, [OMOJHEHHUS U JIeKapToBa
Mpou3BeACHUs. AKCMOMAaTHKa TeopuM MHOKecTB. Ausredpa Kantopa. MunHumuzanus npeactaBieHUi
MHOecTB. J{uarpammel Oiinepa-Benna. bunapubie oTHomeHus. CiocoObl 3ajaHusi OMHAPHBIX OTHOLIEHUI.
CpoiicTBa OMHapHBIX OTHOIICHHH. Pa3ouenus. OTHOIIEHHS SKBUBAJICHTHOCTH U Topsiaka. [IpeacraBienue
N-apHBIX OTHOUIEHWHM OuHapHbIMU. AnreOpa oTHomeHud. DyHkuuu. VHbEKUMs, CIOpBEKUUS U OUEKIUS.
Anrebpanveckue ctpykTypsl. [lomyrpynmnel. Mownouasl. ['pymmel. Iloarpynnel. Lukinnyeckue rpynimsl.
I'pynnsr noacranoBok. M3zomopdusm rpynn. CmexHble Kiacchl 1o nonarpymnne. HopmanbHble neauTeny.
@akrop-rpymnmnsl. Konbua: onpenenenus, CBOMCTBA, mpumepsl. [losrs.

Pasnen 2. DiemenThl Teopun rpagdos.

I'padbl. 3ananue u xapakrepuctuku rpadoB. Buasl rpagos. Iloarpadsl. MaTpuibl cMeXHOCTH U
uHuuaeHTHocTy. Crenenu BepinH. Mapuipytsl Lenu. Lukisl. PaccTosinue mexay BeprnHamu. Juamerp u
paguyc rpada. YHapHble W OuHapHble omepanuu Han rpadamu. JlomonHenwe rpada. VYaaneHue u
nobaBiieHHE BEpIIMH. YaaleHue u aoOasieHue pedep. OToxIeCTBICHUE BEpIIMH. Pacienienne BepIiyH.
O6benunenne rpados. Ilepeceuenue rpador. Kommonentsl cBs3HocTH. MocThl. BepmmHHas u pedbepHas
CBA3HOCTh. CBSI3HOCTb OPUEHTHPOBAHHBIX TIpadoB. AJITOPUTM BBIYMCIEHUS CBSI3HOCTU. BHYyTpeHHss
YCTOWYMBOCTh. BepiumHHOE uucio He3aBUCHMMOCTH. PebepHoe uunciao He3aBUCMMOCTU. BepiimHHOe u
pebepHoe mokpeiTHEe Tpada. BHemHsst ycToiumBocTh. BepmmaHoe u  pebepHOE YHCIO BHENTHEH
ycroiunBocTH. Lukibl U paspessl. DiinepoBbl HUKIBL. ['aMUIbTOHOBBI IUKIBL [lnaHapHOCTh M yKiaaka
rpadoB. I'panu miockoro rpada. Packpacka rpadoB. XpoMaruueckoe 4uciio. [ mmoTe3a 4eThipex Kpacok.
HepeBwsa. Omnpenenennsi. CpoiictBa. Teopema Komu. @dynnameHtanbHas cucrema IUKIOB. OcCTOB
HaVMEHBIIETO Beca. YIOPSJIOYEHHbIE JepeBbs. buHapHble nepeBbs. JlepeBbsi COPTUPOBKH. AITOPUTM
MIOMCKA B IEPEBE COPTUPOBKHU.

Paszgea 3. byJjieBbl pyHKUMH.

Anre6pa noruku. bynessl pynkuuu. Crnoco6s! 3aganusi. bynessl pyHKIIMN 01HOM U IBYX EPEMEHHBIX
n ux cpoictBa. ®opmynbl OyneBoit anreOpbl. OCHOBHBIE 3aKOHBI OyineBO#l anreOpbl. DKBUBAJEHTHOCTh
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¢dopmyin. [lpunnun asolcTBeHHOCTU. COBEPIIECHHBIE JU3bIOHKTUBHBIE M COBEPIICHHbIE KOHBIOHKTHUBHBIE
HOpMasbHbIe (OopMbl. CHCTEMBI 3J€eMEHTapHBIX OyneBbIX (QyHKUUN. DYHKIMOHAIBHO MOJIHBIE CHUCTEMBI
aNeMeHTapHbIX OyJeBbIX GyHKuM. [Ipumepsl QyHKIIHOHATBEHO MONMHBIX 0a3ucOB. BakHeilme 3aMKHYThIE
kjaccel. Teopema o (QyHKUMOHANBbHOM mojgHOTE. MuHMMH3anus OyneBbix (yHkumid. CokparieHHas,
TynukoBas ¥ MuHMMaibHas ¢opmbl. Kaptel Kapno. Meron coueranus unaekcoB u meron Kyaiina.
MuHnumu3anys KOHBbIOHKTUBHBIX HOPMalbHBIX (GopM. OO030p MNPHIOKEHUH AUCKPETHOM MaTeMaTHKH.
Pa3pabotka >(QQPexkTUBHOTO MaTEeMaTHYECKOTro0, IPOrpaMMHOr0, HH(POPMALMOHHOTO U TEXHUYECKOTO
oOecrieyeHust Ha OCHOBE METOJIOB IMCKPETHOW MaTeMaTHKH.

Pa3nen 4. Ucuncienne BbICKa3bIBaAHMIA.

BBeneHnne B MaTreMaTHYECKYIO JIOTHKY. KpaTkue cBeieHHUs U3 UCTOPUU MaTEMAaTUYECKOM JTOTHKU. Poiib
MaTeMaTU4YEeCKOW JIOTUKM TMpU pa3pabOTKE U 3KCIUIyaTallud XUMUKO-TEXHOJIOTUYECKUX CHUCTEM.
dopmanbHble akcHOMaTuyeckue cucteMbl. CUMBOJIbI, BhIpaKeHUsI, GOpMyIibl, akcuoMbl. [IpaBuio BeIBOJA,
HEMOCPEACTBEHHOE CIIEJICTBUE, BBIBOJI, Teopema. JIornka BbicKa3blBaHUW. Jlormueckuili BHIBOJ. AKCHOMBI.
[IpaBusio modus ponens. Teopema AeayKuuu W MPaBWIO cUiUIOru3Ma. [loTHOTa W HENPOTHBOPEUYHUBOCTD.
HezaBucumocts akcuom. Paspemmumocts Teopuu. [pyrue akcuomartusauuu. IIpoBepka BBIBOOUMOCTH C
MIOMOIIBI0 UCTUHHOCTHBIX Tabiuu. CexBeHuuu ['eHuena. Mognens mupoB Kpumnke. Meroa pesosnroruit
Po6uncona. Meron knay3 Bonra. O6pathHsiii MeTo MacnoBa (OnaronpusiTHeIX HAOOPOB).

Pazgea S. UcuuciieHue NpeJUKATOB U HeYEeTKAs JIOTMKa.

Jloruka mnpenukatoB. ABTOMaTHM3alMs JIOTUYECKOro BbIBOAa. [lepemeHHble, (YHKUMH, TEPMBI,
MIpEeIMKaThl, KBAHTOPHL, (opMyibl. O6nacTe neicTBus kBaHTOpa. CBOOOJHBIE U CBSI3aHHBIE MEPEMEHHBIE.
WuTepnperanyy, paBHOCWIBHOCTb. Pacmno3HaBanue oOme3Hauumoctu. [IpoOnema  paspemmmocTy.
AxcHOMBI U TIpaBUJIa BBIBOJIA HMCUMCIEHMS MpenukaroB. Teopema aenykuuu. HempoTuBopeduBOCTbh U
MOJIHOTa. BpIHeceHMe KBAHTOPOB U IpenBapeHHass HopMaibHas ¢opma. CKyleMOBCKHE CTaHJapTHBIE
dbopmbl. DpOpaHOBCKUI YHUBEPCYM H Teopema DpOpana. [loacranoBka u yHudukamus. MeTo pe30tomuil
u ero mnonHoTta. Crparerunm wetoga pesomonuii. Ju3bionkTel XopHa. [lpuHIUD JOrugeckoro
nporpaMmmupoBanus. Heuerkue wmHoxectBa. Heuerkas mnoruka. IlosBleHne U cyTb HEYETKOCTH.
®opmanuzaius HedeTkocTu. DYHKIUSA NpUHAAIEKHOCTU. JIMHrBUCTHYEeCKas nepeMeHHas. Onepauuu Haj
HEYEeTKMMHU MHOkecTBaMH. Heuetkas apudmeruka. Meroasl nedassubukanuu. HeueTkne OTHOLIEHUS.
CrangapTHele HeuyeTKue Jjoruueckue omneparmu. Heuerkuil BbiBoa. CTeneHM HCTUHHOCTH M CTENEHU
yBepeHHOCTH. HedeTkuil aHanor MeToaa pe30JIroLni.

Paznea 6. Koneunnie aBToMaThl, MamHbl Thropunra-Ilocra, ¢ji0)KHOCTH BHIYUCICHUI.

DOnemMeHTbl Teopuu aBTOMaroB. lloHATHE aBTOMaTHOrO HpeodpazoBaHUs MH(GOPMALUU U KOHEUHOTO
aBTomara. CriocoObl 3amaHusi aBTOMaToB. ABToMaThl Mwiu u Mypa. Ilporpammuas u anmapartHas
peayiv3alysi aBTOMATOB. OKBUBAJIEHTHOCTh M MHUHUMH3alusg aBTOoMaroB. Mamunsl Twropunra-Ilocra.
@opmanuzanys MOHATHUA aaroputMa u (QopmalbHble MOJENHU anropuTMoB. Mammuna TerlopuHra:
ompeneneHus, cBoWcTBa, rpadel mnepexogoB. Mammuna Ilocra. Ilporpammer st mamwud. [IpoGiema
pacnio3HaBanus. IIpoGiieMa ocCTaHOBKU. AJITOpUTMUYECKH Hepaspemumble mpoodaempl.  ClI0XHOCTh
anropuTMoB. Mepsbl cioxHOCTH. BpemeHHass U €MKOCTHasi CIOXHOCTb. ACHUMITOTUYECKAs CIIOKHOCTD,
MOPSIIOK  CIIO)KHOCTH, CJOXHOCTh B CpeIHEM M B XyJIIeM ciydae. [pyAaHOpaspellirMble 3a7ayu.
HenerepmunupoBannas mammua Teiopunra. Kinaccet P u NP. NP-nosabie 3amaun. NP-mosHOTa 1ipo0iembl
BBIIIOJIHUMOCTH  ()OpMyJZT  JIOTMKM BbICKa3biBaHUM. O030p NPUIIOKEHUN MAaTEeMaTUYECKOW JIOTHKH.
Hanpasnenus ucnonap30BaHus anmnapara MaTeMaTHUECKOM JIOTUKU B 3a7jadyax MPaKTUYECKOW MH(POPMATUKU.
Creuudukanuss u BepuuUKalus MNPOrpaMMHO-ANNapaTHBIX MPOEKTOB, JOTMYECKOE MPOrpaMMHpPOBAHUE,
MIOCTPOEHUE OHTOJIOT UM, SI3BIKH OOILEHUS MHTEIJIEKTYaIbHbIX ar€HTOB.

4. O0beM yueOHOH THCHMILTHHBI

Beero CemecTtp
Bun yuebnoit paboTsl 4
3E Axan. 4. 3E Axan. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNJIMHBI 3,0 108 3 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 0,89 36
Jlekuuun - - - -
[TpaxTueckue 3anstus (113) 0,89 32 0,89 32
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CamocrosiTeJibHas paboTa 2,11 76 2,11 76
KonrtakTHas camocrositenbHas paboTa 0,2 0,2
CaMOoCTOATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI 2,11 75.8 2,11 75.8
Buja konTpoJs - 3auer + +
Bua nTOoroBoro KOHTpOJIsi: 3aver
Cemectp
Bun yuebnoit paboTsl Beero 4
3E AcTp. u. 3E AcTp. u.
OO0uiasi TPy10€eMKOCTb AUCIUNIJINHBI 3,0 81 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 24 0,89 24
Jlexuun - - - -
[Tpaxtuueckue 3ausarus (113) 0,89 24 0,89 24
CamocrosiTeJibHAs padoTa 2,11 57 2,11 57
KonrakTHas camocrositenbHas paboTa 0,15 0,15
CaMOCTOSTEIbHOE U3YyUCHUE PA3ICIIOB TUCIUTLINHBI 2,11 56.85 2,11 56.85
Buja konTpoJs - 3auer + +
Bua nToroBoro KOHTpoOJIsi: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«XuMHYeCcKasi KUHHETUKA OMOTEXHOJOTMYECKHUX MPOIECCOB)

1. leab IMCHMIVIMHBI — OBJIAJETh 3HAHUSAMH OO0 OCHOBHBIX KMHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKHUX IPOLECCOB, MYTAX BBISBICHUSI METOJO0B, MO3BOJISIOIIUX YCTaHABIUBATh IPUPOY
CKOPOCTh-OIPENEISIONIeN CTauy U JeJIaTh BBIBOJABI O BO3MOXXHOM MEXaHU3ME PEaKIMH, NOHUMATh POJIb
KaTajau3a sl XUMUYECKON TEXHOJIOTHH.

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

Obaaoams  cnenyromumu  obmenpodeccuonanbubiMu - (OIIK) u  mpodeccuonansubiMu  (I1K)
KOMITETEHIUSIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO KCIIOJIb30BaTh OCHOBHBIE 3aKOHBbl E€CTECTBEHHOHAYYHbBIX
TUCUMIUIMH B MpO(ecCHOHANbHON N1eATeNbHOCTH, MPUMEHATh METOJbl MaTEeMaTHYECKOro aHajlu3a H
MOJENTUPOBAHUS, TEOPETUUECKOTO U dKcTiepuMeHTanbHoro uccinenosanus (OI1K-2);

- BJIQJICHUEM OCHOBHBIMH METOJAaMHM, CIIOCOOAMH M CpPEICTBAMHU IOJIyYEHUS, XpaHEHUS,
nepepaboTKu HHPOpMAIH, HaBbIKAMH padOThl C KOMITBIOTEPOM KaK CPEJICTBOM YIIpaBieHUs] HHPOopMaueit
(OIIK-5);

- CIIOCOOHOCTBIO OCYILECTBISATh TEXHOJOTUYECKUI MTPOLIECC B COOTBETCTBUM C PErJIaMEHTOM U
HCIO0JIb30BAaTh TEXHUYECKHUE CpEeACTBa IS H3MEPEHHS OCHOBHBIX IIapaMeTpPOB OMOTEXHOJIOTMYECKUX
IIPOLIECCOB, CBOMCTB ChIpbs U npoaykiuu (I1K-1).

3uamo:

- OCHOBHbIE KHHETHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNUS XUMUYECKUX PEaKIIMiA;

- TEOPUH XMMHMUYECKONW KHUHETHKH, IYTH TEOPETUYECKOTOo pacyeTra CKOPOCTEH XUMHUYECKHX
peaxkuuil ¥ OrpaHUYEHHs B IPUMEHUMOCTH PACUETHBIX METO/IOB;

- OCHOBBI TE€OPHH (POTOXMMHUYECKUX W LEMHBIX PEaKIHi, peakiuil B pacTBOpax. 0COOEHHOCTH
UX CTQUMHOTO MPOTEKAHUS U YCIOBHS OCYLIECTBICHHUS,

- OCHOBHBIE YEpPThl TOMOTE€HHOTO W TETEPOTreHHOTO KaTaliu3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOTO MpoIiecca B MPUCYTCTBUH KaTaau3aropa.
Ymems:
- MPUMEHATh TEOPETHYECKUE 3HAHUA W OKCIEPUMEHTAJIbHBIE METOIbl HCCIICIOBAHUS

(1)I/I3I/I'-ICCKOI71 XUMHUHU JI1 PEHICHUS BOIIPOCOB, BO3HUKAKOIIWX IIPU HU3YYCHUUM KHHCTHUKHU XHUMHUYCCKUX
peakumii;
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- HaXOJUTh CKOPOCTb U YCTaHABJIMBATh MOPSIA0K XUMHUECKON peaKlny;

- MIPOBOJUTH AHAJIU3 U KPUTUYECKU OLICHHWBATh IOJIyYEHHBIE SKCIIEPUMEHTAJIbHBIE JIaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:

- 3HAHUSIMM OCHOBHBIX 3aKOHOB XUMUYECKOW KHWHETHKH, BIIMSHUS Pa3IMYHBIX (PaKTOpOB
(TemmepaTypbl, AaBlIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM peakiuu.

— KOMILJIEKCOM METO/I0B OIpeAeIeHNUS OPsAAKA U CKOPOCTU PEAKIIMH;

- MOAXOJAaMU JJIS YCTAHOBJICHUS JIMMUTUpPYIOLUIEH CTaguu M MEXaHu3Ma H3ydaeMou
XUMHYECKON PEaKIUH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszpen 1. Xumuyeckasi KHHETHKA

1.1 @opManibHasE KHHETUKA

CKOpoCTh XMMHYECKOW pEeaKIMHM, KOHCTaHTa CKOPOCTH, MOPSJAO0K U MOJIEKYISPHOCTh DPEAKIIHH.
Kunernka HeoOpaTumbix peakuui 1-ro, 2-ro, 3-ro u HyneBoro mnopsaakoB. Juddepenuumanbupie u
MHTErpajbHble METOJbl olpeAeseHusl nopsiaka peakuuu. CroxsHble peakuuu. [IpyHIMI HE3aBUCUMOTO
MPOTEKAHUs 3JEMEHTapHbIX peakuuil. OOpaThMble, MapajieNbHble M MOCIEI0BaTeNIbHbIE peakuuu 1-ro
nopsanka. lIpuHuuMn JUMHUTUPYIOIIEH CTaaMU MOCIEIOBATEIBbHON XMMHUYECKOM peakuuu. Metoxa
KBa3UCTAI[MOHAPHBIX KOHILIEHTPALUH, 001acTh IpUMEHeHus. BiusiHue TemnepaTypbl Ha CKOPOCTb PEaKIH,
npubmpkenHoe npasuiio Bant-I'odda. YpaBnHenue Appenuyca, nuddepeHnuranibHas U HUHTErpaJIbHbIE
dbopMbl ypaBHEHHA. OKCIOHEHLIMalbHAs Qopma ypaBHEHUs AppeHuyca. OHEprus akTUBAUU U
MPEIPKCIOHEHIINAIbHBIN MHOKHUTEIb.

1.2 Teopun XUMUYECKOW KHHETUKH

Teopun XUMHUYECKON KUHETUKU: TEOPUS aKTUBHBIX COYIAPEHUN U TEOpHUs MEPEXOJHOIO COCTOSHHS
TIIC (axTuBUpoBaHHOrO KoMIuiekca). OcHoBHble mnonoxeHuss TAC, MexaHU3M aKTUBalMU MOJEKYI.
Koncranta ckopoctn OuMosieKyasipHON peakiuu. @OU3HYECKHUH CMBICT MPEIIKCIOHEHIINATHLHOTO
MHOXXMTEJIS. U SHEPruu aKTHUBALlMM B paMKaX TEOpUM aKTUBHBIX coyaapeHuil. Crepuueckuil (akrop,
HEO0OXO0JIMMOCTh €0 BBEJEHUS B KMHETUYECKOE ypaBHEHHE peakiuu. J(OCTOMHCTBAa U HEIOCTaTKH TEOPUU
aKTUBHBIX coyJapeHud. MexaHu3M MOHOMOJIEKYJSIpHBIX Tra3oBeIXx peakuuii B pamkax TAC. Cxema
Jlunnemana. Teopus nepexoanoro coctostuus (aktuBupoBanHoro komiuiekca) (TTIC unu TAK). OcHoBHbIE
nonoxkenust TIIC, kuHeTmyeckass cxeMa peakuMH. AKTHUBUPOBAHHBIM KOMIUIEKC U €ro CBOMCTBA.
[ToBepxHOCTh moOTeHIMaNbHON dsHepruu. Koopaunara peakuuu, OpoQuib MyTH peEaKUH, SHEPrHs
aKTUBALMU. DHTAJbIUS W SHTPONMS akTUBaUuU. VCTOJIKOBaHME MPEIIKCIOHEHIMAIbHOTO MHOXHUTENS U
CTepUYeCcKOoro ¢akTopa B paMKaxX TEOPUHU MEPEXOTHOTO COCTOSAHUA. JlOCTOMHCTBA U HETOCTATKU TEOPUH.

1.3 ®oToXUMHYECKHE pPEAKIINT

@DOTOXMMUYECKUE peaKUUU. XUMHYEeCKHe U (POTOPU3NYECKUE CTaJuM, BTOPUYHBIE IPOLECCHI.
Kuneruka poroxumunyeckux peakiuii. CeHCHOMIM3UPOBAHHbBIE (POTOXUMUYECKHE PEaKILIUU.

1.4 LlenHble peakuuu

IlenHbple peakuMM, MEXaHU3Mbl 3apOXKICHUS, pa3BUTHS U oOphiBa 1enu. HepasBeTBieHHblE U
pa3BETBIICHHBIC LIENTHbIE peakMU. BeposTHOCTHAs TEOpUsl pa3BETBICHHBIX peakuui. [IpeaenpHblie SBICHUS
B LIETIHBIX PEAaKUMSIX, HIDKHUN U BEPXHUI Mpeiesibl BOCIITIaMEHEHHUS.

1.5 Kunertuka peakumii B pacTBopax

Oco0OeHHOCTH POTEKaHUsI XUMHUYECKUX peakiuil B pacTtBopax. Kinetounsiii a¢dexr. Kunernueckas
cXxeMa NIpoTeKaHus OMMOJEKYISIpHOM peakuuu B pacTBope. llpenenbHble ciaydau MPOTEKaHMS PEAKIIHH.
beictpeie  (muddy3noHHO-KOHTPOIMPYEMBIE) peakiuu, u(GQPy3HOHHBIM Tpenea KOHCTAHTBI CKOPOCTH
peakuuu. YpaBHeHue bpeHcrena-beeppyma. KuHeTnka MOHHBIX peakuuid B pacTBOpax. BiusHue HOHHOM
CWJIBI PAcTBOpPa Ha CKOPOCTh PEAKIHMi ¢ ydacTueM HOHOB. MakpokuHetuka. Pons muddy3um B KuHETHKE
reTepOreHHbIX peakiuil. Pa3iauuHble pexumbl NMPOTEKaHWs peaklUuil (BHEUIHSS KHUHETHYecKas o0JacTh;
o0yacTy BHEIIHEN U BHYTpeHHEH AU dy3un).

Pa3nes 2. Karaaus

2.1 OcHOBHBIE 32aKOHOMEPHOCTH KaTaIUTHYECKUX peaKuit

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  KaTaJMTUYECKMX  peakuuid. BiusHue  karanuzaropa  Ha
TEPMOJIMHAMUYECKHE UM  KMHETHYeCKuMe mapaMmerpbl  peakuuu. CeleKTUBHOCTh  KaTalu3aropa,
KaTaJUTHYeCKas aKTUBHOCTb.
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2.2 T'OMOreHHBIN KaTanu3

CnauTHBIA W pa3feNbHBIM MEXaHU3Mbl KaTaJIMTUYECKOIO JEHCTBUS. DHEPreTHUecKHe IuarpaMMbl
B3aUMO/JICHCTBUSI PEareHToB C Karanu3aTtopoM. OOmuii M cnernu@uueckuid KUCIOTHO-OCHOBHOM KaTalu3.
Karanns xomimexkcamu nepexoaHbix MeTauioB. @epMEHTATUBHBIN KaTalus.

2.3 I'ereporeHHbIN KaTaIus.

['eTeporennsiii kaTanm3, €ro OOIIME 3aKOHOMEPHOCTH. ACOpPOIMS KaK CTaaus TETEPOTeHHOTO
Katanu3a. TUIbl TeTepOreHHBIX KaTalu3aTopoB. 3aKOH JAEWCTBYIOIIMX MoBepxHocTed. Kuneruka
TETEPOre€HHBIX PEAKIIMIA.

4. O0beM yueOHOMH TUCHUILTHHBI

. O0beM IMCHMIINHBI

Bua yae6oi pabote! 3E Axan. 4. AcTp. u.
OO611ast TPYA0EMKOCTh AUCHUIIIINHBI 6,0 216 162
KonTrakTHasi padoTa — ayIuTOPHBbIE 3aHATHSL: 3 96 72
Jlekuuu 1 32 24
[TpaxTnueckue 3anstus (113) 1 32 24
Jlaboparopusie paboTs! (JIP) 1 32 24
CamocrosiTesibHasi pabora 2 84 63
KoHTakTHas camocTosTenpHas paboTa - -
CaMOCTOATETPHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHHBI 2 42 32
IToaroroBka k 1a60paTOpHBIM paboTam 42 31
Buabl KOHTpOJIA:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTAIMs 1 0,4 0,3
[TonroroBka K 3K3aMeHy. 35,6 26,7
Bu uTOroBOro KOHTpOJIs: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl AUCHUIIMHbBI
«DU3UKO-XUMHUYECKHEe OCHOBbI OMOTEXHOJIOTHYECKHUX MPOLECCOB»

1. Iesp AMCUMIVIMHBI — O3HAKOMUTH C TEPMOJUHAMUYECKON TEOPHEN PACTBOPOB AIEKTPOJIUTOB U
ANIIEKTPOXUMHUYECKUX  Lenedl  (raJibBaHUYECKUX  OJJIEMEHTOB), TIOHATh OCHOBHBIE  KHHETHYECKHE
3aKOHOMEPHOCTHU MPOTEKAHUSI XMMUYECKUX IIPOLIECCOB, POJIb KATAIN3a I XUMUYECKON TEXHOJIOTUH.

2. B pe3syabTaTe u3yyeHUus1 AUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams cnenyromumu  oouienpogpeccuonanvuvimu (OIIK) u  npogeccuonansnvimu (11K)
KOMITETEHIUSIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO KCIIOJIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHbBIX
JUCLMIUIMH B MPO(EecCHOHAIBHON NeATeNbHOCTH, MPUMEHSATh METOJbl MaTeMaTH4YeCKOro aHaluu3a |
MOJENIMPOBAHUS, TEOPETUUECKOTO U dKcIiepuMeHTanbHOoro uccinenosanus (OI1K-2);

- BJIQJICHUEM OCHOBHBIMH METOJAMHM, CIIOCOOAMH M CpPEJICTBAMHU IOJIyYEHUS, XpaHEHUS,
nepepaboTKu HHPOpMAIH, HaBbIKAMH padOThl C KOMIIBIOTEPOM KaK CPEJICTBOM yIpaBieHHs HHGopMaluen
(OIIK-5);

- CIIOCOOHOCTBIO OCYILECTBISATh TEXHOJOTUYECKUI MPOLIECC B COOTBETCTBUM C PErJIaMEHTOM U
HCI0JIb30BaTh TEXHUYECKHUE CpeACTBa JJIs H3MEPEHHS OCHOBHBIX IapaMeTpPOB OMOTEXHOJIOTMYECKUX
IIPOLIECCOB, CBOMCTB ChIpbs U npoaykiuu (I1K-1).

3nams:

- OTJIMYUTEIIbHBIE OCOOEHHOCTH B IIOBEJIECHUU pPACTBOPOB JJIEKTPOJIUTOB, CBSA3AHHBIE C
MIPOXOXKJICHUEM 3JIEKTPUUECKOT0 TOKa;

- TEOPUIO ralbBaHUUECKUX SIBJICHMUIA;

- TEOPUM KUHETUKH, IMYTH TEOPETHUYECKOr0 pacyeTa CKOPOCTEM XMMHUYECKHUX peakuui Hu
OTpaHUYEHUs B IPUMEHUMOCTH PACUETHBIX METO/IOB;
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- OCHOBBI TEOPHUH (POTOXMMUYECKUX U LEMHBIX peakiuii, 0COOEHHOCTH HX CTaJUNHHOrO
MIPOTEKAHUS U YCIOBUS OCYILIECTBICHUS,

- OCHOBHBIE 4YEpPThl TOMOI€HHOTO U TE€TEPOreHHOro KaTajliu3a, MPUYMHBI YCKOPEHHS
XMUMHMUYECKOTO Ipolecca B IPUCYTCTBUU KaTaau3aTopa.

Ymemo:

- MPUMEHSITh KOHIYKTOMETPHUUECKUE U NOTEHLUMOMETPUYECKHE HU3MEpPEHUs I ONpe/esieHus
TEPMOJIMHAMUYECKUX (QYHKIMH XUMUYECKMX pPEaKIHi, KOHCTaHTbl JAUCCOLMALMM, MPOU3BEICHUS
pactBopumocTH, pH pacTBOpoB U T.A.

- INPUMEHSITh TEOPETUYECKHE 3HAHUS M OKCHEPUMEHTAIbHbIE METOJbl HCCIIEIOBaHUS
¢Gbu3nuecKod XUMHUM JUIs PELIEHUS BOIPOCOB, BO3ZHUKAIOIMIUX IPH H3YYEHUU KUHETHUKU XUMHUYECKHX
peakumii;

- MPOBOJUTH AHAJIU3 U KPUTUYECKU OILIEHHWBATh IOJIyYEHHBIE SKCIIEPUMEHTAJIbHBIE JTaHHBIE,
000011aTh U J1enaTh 000CHOBaHHbBIE BBIBOJIbI HA 0a3€ MPOBEAEHHBIX OIBITOB.

Braoemy:

- KOMILJIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUUYECKUX METOJOB MCCIEI0BaHUS JJIsl ONpEeesieHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK 3JIEKTPOIUTOB U XUMHUECKUX PEaKLUil;

- METO/IaMU OTpeeNeHUs] MOpsSAKa M CKOPOCTH pEeaKluu, YCTAaHOBJICHUS JMMUTUPYIOLIEH
CTaJNM U MEXAHU3MA N3Yy4aeMON XUMHYECKON pEeaKIyH;

- HaBbIKAMU  COCTaBJICHUS TaJbBaHUYECKUX  D3JEMEHTOB JUId  Lelel  ompeseseHus
TEPMOJIMHAMUYECKHX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyeMOI peaklnu;

- 3HAHUSIMM OCHOBHBIX 3aKOHOB XUMUYECKOW KHUHETHKH, BIIMSHUS Pa3IMYHBIX (PaKTOpOB
(TemmepaTypbl, AaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOH peakiuu.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paspnen 1. PacTBOpHbI 2/1€KTPOJIMTOB

1.1 PacTBOpBI 35IEKTPOIMTOB B CTATUYECKUX YCIOBHUAX

TepMmoauHaMHUECKOE ONKUCAaHUE CBOMCTB pacTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTU U KO3(PPUIIUEHTHI
aKTUBHOCTH JJIEKTPOJIMTA M HOHOB B PACTBOpPE, CpelHUE HOHHBbIE KOd()(UIIHMEHTh aKkTUBHOCTH. CBS3b
AKTUBHOCTH JJIEKTPOJIUTA CO CPEIHEW MOHHON aKTUBHOCTBIO M KOHIIEHTpauuen snexkrponnra. MonnHas cuna
pactBopa. IlpaBuno wnoHHOW cuiibl. OCHOBHBIE MOJOXKEHHUS D3JIEKTPOCTATUUECKONM TEOPUM CHUIIBHBIX
anekrponutoB [lebas-Xrokkens. Ilpenenbubiii 3akoH Jlebas-X1KKkens, BTOPO€ U TPETbE NPUOIUKEHUS
TeopuH, rpaduyecKoe MpeacTaBICHUE STUX 3aBUCUMOCTEH.

1.2 PacTtBOpBI 2NIEKTPOIUTOB B JUHAMUYECKHUX YCIOBHAX

[IpoBoauuky 3nexkTpudeckoro Toka [ u Il poxa, noHHAsA M ANEKTPOHHASI POBOAUMOCTb. Y IE€JIbHAs,
MOJISIpHAsi U SKBUBAJEHTHAs 3JIEKTPUUECKUE IMPOBOJAUMOCTH, B3aUMOCBS3b MEXJYy HHUMH. 3aBHCUMOCThb
YACIBHOW W MOJIAPHOM 3JIEKTPUYECKOM NPOBOAUMOCTEM OT KOHIIEHTPALMM, TEMIEpaTypbl U HPHUPOIBI
pactBoputessi. CKOpOCTh U TOJBMKHOCTD (a0COIOTHASI CKOPOCTh JIBHJKCHMSI) HOHOB. 3aKOH HE3aBHCUMOTO
nBKeHUs1 HoHOB (3akoH Kombpayma). [IpenensHbie MOJISIPHBIE JIEKTPONPOBOJHOCTH HOHOB. DcTadeTHBIN
MEXaHU3M IIEPEHOCa JJIEKTPUYECTBA HOHAMM THUIAPOKCOHMS M THIApPOKCWIA. Yuciia mepeHoca HOHOB.
DEKTPONPOBOJHOCTh PACTBOPOB CUJIBHBIX JJIEKTPOJIMTOB, ypaBHEHUE KOpHS KBaApaTHOro (ypaBHEHHE
Konbpayma). IlpuMeHneHue Teopuu CHIBHBIX AJIEKTPOJIUTOB ISl OOBSICHEHUS AIIEKTPOPOPETHUECKOTO U
penakcanuoHHOTO 3(PPEKTOB CHIKEHUS IEKTPONPOBOAHOCTH. BimsiHIE 110J1€H BRICOKOM HAMPSHKEHHOCTH U
BBICOKOW 4YacTOThl IEPEMEHHOTO TOKa Ha JJIEKTPONPOBOJHOCTh pPAcTBOPOB. METOIUMKU H3MEpPEHUS
AJIEKTPONPOBOAHOCTH. KOHIYKTOMETpHUYECKOE OINpEieIeHHE CTENEeHH U KOHCTAHThl JMCCOIMALMU CIIa0bIX
AJIEKTPOJIUTOB, TEIUIOTHI, SHTponuu u HHeprun [uOOca mpouecca auccOIMAIMM, PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COECTUHEHUM.

Pazjen 2. DiieKTpOXMMHYECKHE CHCTEMBI (LIenu)

2.1 DJIC u 35eKTpOoJHBIEC TOTEHIIAATIBI

DNEeKTpOXUMHYECKHE cHUCTeMBbl (1ienu). Bo3HMKHOBEHHE CKayka MOTEHIMajla Ha IpaHule pasjaena
npoBoaHuKOB I u Il pona. JIBOMHON 3yieKTpUYECKHMl CIIOH. DIEKTPOXMMHUYECKUM MOTEHLMal, TalbBaHU-
noteHuuan. OOpaTumble  3JIEKTPOAbl UM OOpaTUMbIE  AJIEKTPOXUMHUYECKHE Lenu  (DJIEMEHTHI).
DNEeKTPOABMKYIIAsl CUjla TaJIbBAHUYECKOTO 3JIEMEHTA, YCJIOBHBIN 3JEKTPOAHBINA MOTEHIMAN (IOTEHLHA B
BOJI0poiHOM mikase). Csa3b D/IC raqbBaHUYECKON LIETIH € ANEKTPOAHBIMU NoTeHIManaMu. [IpaBuiio 3HakoB
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O/1C u 37eKTpOJHBIX MOTEHUHUATIOB. TepMoauHaMHYecKas TEOpHs TrajibBaHWYECKUX sBICHMH. BwiBOa U
aHann3 ypaBHeHuss Hepncra, Bblpaxkaromero 3aBucumocth J[C  TanbBaHUYECKOTO JJIEMEHTa OT
aKTUBHOCTEM  KOMIIOHEHTOB  JJIEKTPOAHOM  peakuuu.  YpaBHeHue ['uOOca-I'enbmronbua — amns
ANIEKTPOXUMHUYECKUX cHucTeM. 3aBucuMocTb OJJ[C TrambBaHUYECKOro »JJIEMEHTa OT TEMIIepaTyphl.
Knaccudukanuss 5>1€KTpoJOB: 3JIEKTPOJAbl IEPBOIO M BTOPOTO poja, Ta30Bble, OKHCIUTEIbHO-
BOCCTaHOBUTEJbHBIE. YpaBHeHHEe HepHeTa A1 moTeHuana 31eKTpoa0B BCEX BUJIOB.

2.2. 'ayibBaHUYECKHE IIEMEHTBI

Tunel ranbBaHUYECKUX IEMEHTOB: XUMUYECKUE, KOHLIEHTPALlMOHHbIE, C IEPEHOCOM, Oe3 mepeHoca.
Judpdy3MoHHBIH MOTEHIMAal, MEXaHHW3M BO3HMKHOBEHMSI M METOJbl €ro YyCTpaHeHHs (CBEIEHUS K
MHUHUMaIbHOM BenununHe). Metomuka usMmepenus OJIC W ANEKTPOOHBIX MOTEHIHMANoB. lIpuMeHeHue
MOTEHIIMOMETPUU U1l  ONpeAENiCHUS TEePMOJUHAMHYECKHUX XapaKTePUCTUK XUMHMUYECKUX pPEaKIuii,
MPOTEKAIOIIUX B TaJbBAaHUYECKOW IIEMM, KOHCTAHT XMMHMUYECKOIO paBHOBECHS, AKTUBHOCTEH U
KO3(G(UILMEHTOB  aKTUBHOCTH  JJIEKTPOJUTOB, pH  pacTBOpoB, mpou3BeACHUS  PACTBOPUMOCTH
MaJOpacTBOPUMBIX COETMHEHHUH. XUMUYECKHNE HCTOYHUKH TOKA.

Paszpen 3. Xumuyeckasi KHHETHKA

3.1. ®opManbHasi KWHETHKA

TepmoauHamMuueckass  BO3MOXHOCTb  Ipoliecca W €ro  IpakTHdeckas  (KMHETUYecKas)
ocyiecTBUMOCTh. [IpenmMer u 3aaun xumMudecko KUHETUKU. OCHOBHbBIE MOHATUS (POPMaIbHOM KUHETHKU:
CKOPOCTh XMMHYECKOW peaklUMH, MOJEKYISIPHOCTh, YAaCTHBbIA M OOmuil mopsaok. OCHOBHOM MOCTYnat
XUMHUYECKON KUHETHKH, KUHETUYECKOE YpaBHEHHE CKOpPOCTH peakuuu. KoHcTaHTa CKOPOCTH XMMHYECKOMN
peakiuu, pa3MEepHOCTh KOHCTaHTbl CKOPOCTU. MeTo/bl ONpeAeseHUs] CKOPOCTEeH XHMHYECKUX peaKIuil.
[Ipocteie (smeMeHTapHble) M CHOXKHBbIE peakuuu. KuHeTnka mpocThIX M (OPMAIbHO MPOCTHIX
OJIHOCTOPOHHUX TOMOTEHHBIX peakuuil. Peaknum nepBoro, BTOPOro U  TPETbEr0  HOPSAKOB.
JuddepenunanbHas U UHTErpajibHas (GOpPMbI KHHETUUYECKUX YPAaBHEHUMN, KUHETHYeCKHe KpuBble. JInHelHoe
MIpe/ICTaBICHNE KUHETUYECKUX KPUBBIX Ui PEaKUM pa3iavuHbIX HOpsAAKoB. Bpems mnomympeBpaiieHus.
Peakuuu HyneBoro nopsiaka. Meroa n30ObiTka (n3ossamun) OcTBanbaa OnpeAeneHusl YaCTHRIX MOPSIKOB 110
COOTBETCTBYIOIIEMY peareHTy. [luddepeHunanbHble ¥ HHTETpalibHble METObl OIpPENCIICHUS MOpsaKa
peakuuu. Pa3nnune KOHLEHTPAIMOHHOTO M BpeMEHHOro nopsaakoB. CiioxHble peakuud. [lpuHnun
HE3aBHCHMOI'O IPOTEKaHUs JJIEMEHTapHbIX peakuuil. OOpaTumble U MapajielbHblE PEAKIHH MEPBOrO
nopsiika. Juddepenunanpupie ypaBHEHUS, OMKMCHIBAIOLINE CKOPOCTU ITHX peakUud, UX MHTETPUPOBAHUE.
Kunernueckue KpuBble Al KaXJIOro M3 pearupyroumux BemiectB. llocienoBatenbHble peakuuu 1-ro
nopsiika. Cucrema nuddepeHIUaNbHBIX ypaBHEHUN, OIMUCHIBAIOIIMX KUHETHKY IOCIIEJOBATEIbHBIX
peakuuii. Kunernueckue ypaBHEHHMs] M KHHETHYECKHE KpPHMBBIE JUIsI BCEX YYAaCTHUKOB peakuuu. Bpems
JNOCTHKEHUS] MaKCHUMaJIbHOM KOHLEHTPALMU MPOMEKYTOYHOTO BEUIECTBA. 3aBUCUMOCTh MaKCUMaJIbHOM
KOHLIEHTPALlUK IMPOMEKYTOYHOI'O BELIECTBA OT COOTHOIICHMSI KOHCTAHT CKOPOCTEH OTIENbHBIX CTaauil
MOCJIEIOBATENIbHON peakuuu. [[puHIMN TUMUTHPYIONIEN CTaIuU MOCIEA0BATEIbHON XUMUYECKON pPEaKIUH.
CranuoHapHbli peXMM MPOTEKaHHsS MOCIEAOBATENbHBIX peakuuid. MeroJ  KBa3WCTAalMOHAPHBIX
KOHLIEHTpalUui, oOjacTb NpuUMEHEHus. BiusHue TemmepaTryppl Ha CKOPOCTh XMMHMUYECKOM peaKIiuH,
npubmmkeHHoe npaBuiio Baut-I'odda. YpaBuenue Appenuyca B nuddepeHIHaTIbHON U MHTETrpaibHOM
dbopme. DddexkTuBHAasS HHEPrus AakKkTUBAIUM U NPEAIKCIOHCHIIMAIBHBIM MHOXXHUTENb, METOJIBl HUX
OTpeJIeNIEHUs] U3 SIKCIIEPUMEHTAJIbHBIX TAHHBIX.

3.2. Teopuu XMuMHYECKON KUHETUKHU.

Teopust aktuBHBIX (6uHapHBIX) coyaapeHuil (TAC). CkopocTh peakuu Kak YUCIIO CTOJIKHOBEHUM
aKTUBHBIX MOJIEKY]l B eIuHUIy BpeMeHH. KoHcTaHTa ckopocTtu OMMONIEKYIsipHON peakuuu. Ousndeckuii
CMBICT TPEIIKCIOHEHLNATbHOIO MHOXUTEISI M SHEPruM AakTUBAlUMU B paMKaxX TEOPUM AKTUBHBIX
coynmapenuii. Crepuyeckuil pakTop, HECOOXOAUMOCTh €r0 BBEJICHUS B KMHETHYECKOE YPaBHEHUE PEAKIIHH.
JlocToMHCTBa M HENOCTAaTKU TEOPUM AaKTUBHBIX coyldapeHud. MexaHu3M MOHOMOJEKYISPHBIX T'a30BBIX
peakuuii B pamkax TAC, cxema Jlunnemana. VcronkoBaHuWe TMpUYMH —U3MEHEHMs] TMOpsIKa
MOHOMOJIEKYJISIPHOM peaklMK NMPH U3MEHEHUH JIaBICHHUSL.

Teopust mepexomnoro coctosiHusl (aktuBupoBaHHOoro Komiuiekca) (TIIC mmm TAK). OcHoBHBIE
nonoxxkenust TIIC, kuHernueckas cxema peakiuu. [loBepXHOCTh MOTEHLMAILHOM HSHEPrUM, KOOpIMHATA
peakuuu, MyTh peakUuu. AKTUBHPOBAHHBIA KOMILJIEKC M €ro CBOICTBAa, MCTUHHAs SHEPrus aKTUBALUU.
CKopoCTh peakiuy — CKOPOCTh pacnaja aKTUBUPOBAHHOTO KOMILJIEKCA (CKOPOCTh €ro MPOXO0XKACHUS Yepes
NoTeHUMANbHBIA Oapbep). KBasurepmonunamuueckass ¢opma ypaBHenust TIIC, sHTanmenus U SHTpoONMs
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aKTUBALlMM, TPAHCMHUCCHUOHHBIA KOAQ@uiueHt. CBsi3p SHTAIBNMM aKTUBAUUU C 3(PdEeKTUBHOU
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTUel aKTUBALIUH.

3.3. OTOXMMHUYECKUE U LIEMTHbIE PEAKIINH

@DOTOXMMUYECKUE  pEeaKklU{, MEepBUYHbIE W  BTOPUYHbIE  (POTOXMMUYECKHE  IMPOILIECCHI.
®oroauccormanuss U Qoronus. Poropuznueckue (A€3aKTUBALMOHHBIE) IPOLIECCHl IMPU MOTJIOMIEHUH
u3nyyeHus. 3akonsl poroxumuu: ['porryca-Jlpenepa u Oiinmreitna-1lItapka. KBantosslii Beixoa. Kunernka
MPOIIECCOB,  MPOUCXOIANIUX €  ydacTueM  (POTOBO3OYKIECHHBIX  MoJieKyld. CeHCHOMIM3aTophl,
CencubunusupoBaHHble poToXuMuyeckue peakiuuu. OCHOBHbIE pazIUuus peakuuil ¢ GOTOXUMUYECKUM U
TEPMHUYECKUM MHULUKUPOBaHHEM. DOTOXUMHUYECKHE MPOIEcChl B aTMOochepe, POTOCUHTES.

Hennsie peakmuu. [IpuMepsl peakuuii, TPOTEKAMIIMX MO IenmHOMYy MexaHu3Mmy. OCOOEHHOCTH U
OCHOBHBIE CTaJIMU LEMHBbIX peakuuid. MexaHu3Mbl 3apoXACHUS, pa3BUTHUS U OOpbIBa 1enel. JIuneiHblll u
KBaJIpaTHUUHbIM OOpbIB 1eneil. 3BeHO 1enu, JuiMHa Lenu. HepasBeTBiieHHbIE W PAa3BETBICHHBIE LIETIHBIE
peakuuu. KuHeTnka Hepa3BeTBIEHHBIX LENHbIX peakuuid. CTaauu pa3BETBICHHON ILEMHON peakIuu.
BepositHOoCcTh 00pbIBa M pa3BeTBiIeHUS Ienu. Pa3BuTue pa3BETBICHHBIX LEMHBIX pEakluil BO BPEMEHH,
CTallMOHAPHBIA M HECTALlMOHAPHBIM peXUMbI TeueHus peakuuu. [IpenenbHble SBIEHUS B Pa3BETBIEHHBIX
peakuusix. HuwxkHuil ¥ BepxHHMIl mnpeaensl BocIulaMeHEHMs (B3pbiBa) LienHOM peakuuu. Ilomyoctpos
BOCIUIAMEHEHHSL.

Paznen 4. Karanus

['omoreHHbIH U rereporeHHbIN Katanu3. ABTokaTann3. OCHOBHbIE 3aKOHOMEPHOCTH KaTaIUTHYECKUX
peakuuii. BnusiHue karanuzaTopa Ha TEPMOAMHAMUYECKHE U KMHETHMUECKHUE XapaKTEPUCTHKU XMUMHMUYECKUX
peakuuii.  CelIeKTUBHOCTh  JE€HCTBUS  KaTaim3aropa. KaTtaiutuueckass  aKTUBHOCTb,  yleJbHas
KaTaJUTHYeCKas aKTUBHOCTb. | 'oMoreHHbIN KaTtanu3. CIUTHBIN U pa3/ieibHbli MEXaHU3Mbl KaTaTUTUYECKUX
peakuui, 5SHEPreTUYECKUe JuarpaMMbl B3aWMOJEHCTBUSA peareHToB ¢ Karaiau3aTtopoMm. OOmuii u
CHeU(pUUECKU  KUCIOTHO-OCHOBHBIM  KaTanu3. OQQEeKTUBHas KOHCTAaHTa CKOpPOCTU  PEaKIIHH,
KAaTAJIN3UPYEMOM BEIIECTBAMU C KHCIOTHO-OCHOBHBIMM CBOMCTBaMH. KaTainTueckre KOHCTaHThl CKOPOCTH
peakuuu. ['ereporennplii karanu3. CKOPOCTh TeTepOreHHO-KaTaIUTUYECKON peakuuu. TUIlbl FeTeporeHHbIX
KaTaJau3aTopoB. 3aKkOoH JACWCTBYIOHIMX MoBepxHOocTed. Posb ancopOuum B TeTEPOreHHOM  Ipoliecce.
Kunernka rereporeHHO-KaTaJIUTHUECKUX peakuui, He JuMuTupyembix auddysuei. OtpaBieHue
KaTaJIn3aTOPOB.

4. O0beM yueOHOMH THCHUILIUHBI

. O0beM IMCUMIINHBI
Bua yueOHo# padoThbl
3E Akan. 4. AcTp. 4.
OO611ast TpPyA0EMKOCTh AUCLUTIIIUHBI 6,0 216 162
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 3 96 72
Jlekuuun 1 32 24
[IpaxTuueckue 3anstus (I113) 1 32 24
Jlaboparopusie padoTs! (JIP) 1 32 24
CamocrosiTesbHast paboTa 2 84 63
KonrakTHas camocrositenbHas paboTa - -
CaMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 2 42 32
[ToaroroBka k 1a60paTOpHBIM paboTam 42 31
Buabl koHTpOJIS:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus ! 0,4 0,3
[ToaroroBka K ’3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIS: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«OCHOBBI MEHEKMEHTa 1 MAPKETUHI 2»
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1. leab AUCHMILUIMHBI — IOJIyY€HUE CUCTEMbl 3HAHUN O 3aKOHOMEPHOCTSIX (PYHKIIMOHUPOBAHHUSA
XMUMHMUYECKOTO MPOU3BOJCTBA B CUCTEME HAI[MOHAIbHON SKOHOMMKH, MPECTaBIEHUN B 001aCTU MapKETUHTa
U MEHEDKMEHTa, BKJIKOYas METOJ0JIOTUYECKUE OCHOBbI M 3aKOHOMEpPHOCTH, (DYHKIUH, METOJBbI,
OpraHU3al[MOHHbIE CTPYKTYphl, OpraHM3alllI0 IPOLIECCOB, TEXHUKY M TEXHOJOTMI0 MapKeTHHTa U
MEHEPKMEHTa B YCJIOBUSIX PBIHOYHON IKOHOMUKH; 3aJI0KEHHE OCHOB IPO(ECCHOHATBLHOU NeATEIbHOCTH
OakasiaBpoB.

2. B pe3yabTaTe u3yYeHUs] TUCHHUILIMHBI 00y4YaIOLIUICH J0JI/KEH:

Obnadams CIeyONUMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:

OIIK-6, IIK-8.

3nams:

- OCHOBBI SKOHOMUYECKOU KYJIbTYpPbI, B TOM 4YHCJie PUHAHCOBON I'PAMOTHOCTH.

Ymems:

- HCII0JIb30BaTh 3HAHUSA OCHOB 3KOHOMHUKHU IpPU MPUHATUU OOOCHOBAHHBIX PEIICHUN B Pa3JIMYHBIX
o0JacTsX AeATeIbHOCTH.

Braoemy:

- HaBbIKaMU BbIOOpa DSKOHOMHYECKM OOOCHOBAHHBIX pEUIEHUH B pPa3IMYHBIX 00JACTIX
KU3ZHEJESTEIbHOCTH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pa3zoen 1. Ocnogwl ynpaenenus npeonpusamuem

Beenenue. Ilpenmer, meton u coxaepkaHue IucHUIUIMHBL. Teopust ynpasieHus. CylIHOCTb U
coziepkanue ynpasieHus. OCHOBHbIE MOHATUS 3PPeKTUBHOCTH yrpaBieHus. Crnenuduka ynpaBieHYecKoM
NEeSITeIbHOCTH, COBPEMEHHbIE MpPOOJIEeMbl yIpaBieHHs. 3aKOHOMEPHOCTH M MPUHLUIBI YIIPaBICHUS.
CyObexkTuBHBIE M OOBEKTUBHbIE (akTOopbl B yrpaBieHuH. Cucrema ynpaBieHUS MNPEANPUSATHEM U €€
cTpykTypa. Ouenka »3@QexkTuBHOCTH ynpasieHusa. [loHsTHE cUCTEMBl yIpaBieHUs, pacHpelesieHne
GyHKIMM, TOJHOMOYMM M OTBETCTBEHHOCTH. [IpMHIUIBI MOCTPOEHUS CUCTEMBbl  yIpaBJICHUS.
LenTpanuzanus U JeleHTpanu3alus ynpasieHus. [lenerupoBanue noJHOMOYMIN B MpoLieccax yInpaBiIeHHUS.
OpranuzannoHHasi CTPYKTypa NpeanpusaTus U ux Bubl. [lokazaTenu 3¢ ¢eKTHBHOCTH YyIPaBIICHUS.

Pa3zoen 2. Ocnoewvt meneorncmenma

enu B cucreme ynpasnenus. Pa3paGoTka crTpareruii ©W IUIaHOB opraHusanuu. llemn u
LenenojaraHue B yOpaBiieHUd. Poiib 1€l B OpraHu3alii U OCYILECTBJIEHUHU IMPOIIECCOB YIIpaBJCHMUS,
knaccudukanus uenend. Iloctpoenue pgepea mneneid. CoueraHue pasHoOOOpasus I1eiaedl W QyHKIHI
MeHepKkMeHTa. Cucrema ynpasiieHus 1o nensM. Ctpaterust v TakThka yrpasieHus. CyIHOCTb, TPUHIIMIIBI
1 MeToJbl mianupoBanus. [Ipouecc BeipadoTku crpateruu. opMbl TEKYIIETo MIaHUPOBAHUS. TEXHOIOTHs
pa3pabOTKK U NMPUHATUS YIpaBlieHYeCKuX pelieHuid. PazpaboTka ympasieHuyeckux pemeHuid. [lonarue u
KJIacCU(UKalusl yIpaBICHYECKUX PEIICHUH, OCHOBOIIOJIATAIOUINE AJIEMEHTHl AESITEIbHOCTH, YCIOBUS U
KPUTEPUU TMPUHATUS PEIIECHUM, IMPOLECC U MOJENM NPUHATUS YIPABICHUYECKUX PEIICHUN, peanu3arius
yIpaBieHYeCKUX pelieHuil. Biacte B cucreme ynpasienus. JluaepctBo u cTuiib ynpasiieHus. OTHOLICHUS
BJIACTH B cucTeMe yrpaBieHus. [IoHsATHE U TUII0JIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHepKepa. Mcrounnku
BJIaCTH B YIpPABJIEHWU OpraHu3aliell; mapTHEPCTBO B Ipolieccax MeHeMKMeHTa. JIuaepcTBo M CTMIIb
ynpasneHus. [Ipoueccol GopMUpoBaHUs U OCHOBHBIE COCTABIISIFOIIME JIUEPCTBA. MOTUBALIMOHHBIE OCHOBBI
yrpaBiieHus: ¥ KOHQIUKTHL. ['pynnoBas AMHaMUKa U KOH(IUKTBL.

Pazoen 3. Ocnosvl mapkemunza.

MapkeTuHr Kak cUcTeMa YIpaBJeHUs, PEryJupoBaHUsl U U3ydeHUs pbhlHKA. [loHsTHE MapkeTHHra.
[IpoucxoxaeHune U CyIHOCTh MapKeTHHra, eau MapkeTuHra. OCHOBHBIE PU3HAKK MapKETUHIOBOI'O CTUJIS
ynpasneHus. Konnenmuu mapkernnra. OCHOBHbIE BUABI MapkeTuHra. Mapkerunrosas cpeaa. Komiuiekc
MapkeTuHra. (OCHOBHbIE MAapKETUHIOBbIE HHCTpyMEHTHl. ConepaHue U MPOLECC YIpaBICHUS
MapkeTUHroM. OcCHOBHbIE (DYHKIIMM MapKeTHWHra. ToBapHas, 1I€HOBas, CObITOBAas W KOMMYHUKAaIlMOHHAas
nonutuku pupmel. ToBapHbie cTpareruu. PazpaboTka HOBBIX TOBapOB.

4. O0beM yueOHOH TUCHUITHHBI

. O0beM IMCUMIINHBI
Bua yueOHo# padoThbl et

3E AKajn. 4. AcCTp.4.

OO0uiasi TPy10€eMKOCTb AU CIUNJIMHBI 3 108 81
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KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexnnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTeJibHAs padoTa 2,10 75,6 56,7
KonTakTHas camocrositenbHas paboTa 0,2 0,15
2,10
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 73,8 56,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTALUA paﬁoqeﬁ nporpaMmsbl JTUCHUIIJIMHBI «OCHOBBI TEXHHY€ECKOI'0 PeryjiupoBsanud u
YiupaBJICHUA Ka4Y€CTBOM»

1. Ileab AUCHUILUIMHBI - TOJIyYEHHUE CHUCTEMBbl 3HaHMI 00 SKOHOMMUYECKHX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS MPEANPHUATHII B cUCTEME HAalMOHAJIBHON SKOHOMHUKH, OOy4eHHE SKOHOMHYECKOMY
MBIILJICHUIO ¥ UCTIOJIb30BAHUIO 3HAHUH B MPAKTUYECKOM 1€ TEIILHOCTH.

2. B pe3yabTare u3yyeHMsl AUCHUILUIMHBI O0y4yalwuuiicsi Mo mnporpaMmMe OakajaBpuara
AOJIKeH: o00janaTh CJlEIyIOIIMMHM KOMIIETEHIUSIMU: BIAJCHUEM OCHOBHBIMH METOJaMH  3aIlUTh
IIPOM3BOJICTBEHHOTO TIEPCOHAIa U HACEJIEHUs OT BO3MOXHBIX MOCIEACTBUM aBapuii, KaracTpod, CTUXUMHBIX
oenctBuit  (OIIK-6); cnocoOHOCTBIO paboTaTh € Hay4yHO-TEXHUYECKONW HHQOpMalMen, HCIOoJIb30BaTh
POCCHUIMCKHI U MEXAyHAPOAHBIN ONBIT B MpodeccuoHanbHoi AestenpbHoctH (11K-8).

3name: 3aKOHOAATEIbHBIE U HOPMATHUBHBIE IPABOBBIE AKThl, PErJIAMEHTHPYIOIIME AEATEIbHOCTh
MPENNpUATHS; 3Talbl pa3pabOTKHM M OCYIIECTBJICHHS, a TaKKe CTPYKTYPY IHOCTPOEHMS MPOEKTA; THUIIbI
OpPraHU3alMOHHBIX CTPYKTYp, MPUMEHSEMBIX B IPOEKTAaX, WX OCHOBHBIC MAapaMEeTpbl U MPUHLMUIBl HX
MIPOEKTUPOBAHMS; MPUHLUIIBI LEJeNojaraius, BUAbl U METOJbl IUIAHUPOBAHUS JESITEIbHOCTU BHYTpPU
MIPOEKTA; KIacCU(PUKAIIIO MPOCKTOB U UX CIIeIU(UIECKIe 0COOEHHOCTH;

Ymempw: paccunThIBaTh HA OCHOBE TUIIOBBIX METOAMK U JEHCTBYIOLIEH HOPMATUBHO-IPABOBOI 0a3bl
SKOHOMMYECKHE M COLMAIbHO-IKOHOMUYECKHE II0Ka3aTelH, XapaKTepU3YIOLIUE IPOEKT; HCIOIb30BaTh
nH(pOpMalLHIO, TMOJIYYEHHYIO B pe3yjbTaTe MapKETHUHIOBBIX MCCIEAOBAaHUN; MCIOJIb30BaTh HCTOYHHKHU
SKOHOMMYECKOH, COIMAIbHOM, yNpaBlieH4YeCKOW HH(OpMAalUU; BBISBIATH M OLEHUBATh PUCKHU IPOEKTA;
OLICHMBAaTh HaJW4YM€ WJIM OTCYTCTBHE BO3JCHCTBUS NPOEKTa Ha COLHAIbHO-3KOHOMHUYECKYI0 U
9KOJIOTMUECKYIO CUTYallUIO0 BOKPYT MPOEKTa

Bnaoemwv: coBpeMeHHBIMM METOJAMKAMHM pacueTa M aHajiu3a COLUaIbHO-3KOHOMHYECKHX
MoKa3areseil, XapakTepu3yolUX SKOHOMUYECKHE MTPOLECCH U SIBICHUS HA MUKPO-, ME30- 1 MaKpOYPOBHE;
HaBbIKAMU CaMOCTOSITEJIbHON paboThl, CaMOOpraHM3allid W OPraHU3allMd BBIIIOJHEHUS MOPY4YECHUH,
OCOOCHHO BaXKHBIMM JUIsI KOMaHAHOM paOOThl IO BBIMNOJIHEHMIO TNPOEKTa; MNPUHLIMIIAMU OTOOpa
MHBECTULMOHHBIX TPOEKTOB HA PEAIPUSITUN, OLIEHKON )KMU3HECTIOCOOHOCTH MPOEKTA.

3. KpaTkoe conep:kanue 11 cUMIIMHBI

Pazoen 1. Beeoenue. OcHog6vl ynpagieHus npoeKmamu

1.1. Ilpoyeccvt ynpasnenua npoexmamu. Ilonstue ynpasiaeHusi mpoekToM. OCHOBHBIE IJIEMEHTHI
ynpasieHusi npoekroMm. Kitaccupukauus 3amad  ynpaBiieHUS HPOEKTOM M IPEUMYIIECTBA IMPOEKTHO-
OPUEHTUPOBAHHOTO YyIpaBiieHUs. THUIIBI ¥ BUIbI IPOEKTHO-OPUEHTUPOBAHHOM

opraHu3anuu, 00beKThl yrpasiieHus. COOTHOIIEHNE NOHITUIA CUCTEMBI U TpoeKTa. Pa3HOBUIHOCTH U
XapaKTePUCTUKU CUCTEM Kak oObeKTa ympapiieHUs. KU3HEHHBIH IMKJI cucTeMbl. MeETOJbl yNpaBiICHUS
cucremMamu. OCHOBHBIE U BCIIOMOTaTeJbHbIE MIPOLECCH B yIpaBiIeHUH MpoekTamu. [Ipumepsl npoieccoB B
yIpaBiIe€HUHU MPOCKTaAMHU.

1.2. @yukyuonanvuvle odnacmu ynpaeieHus npoekmamu. YTpaBiIeHUE NMPEAMETHOW 001aCThIO
npoekta. Cramuu mpoliecca yrpaBieHUs MpeaMeTHON o0macTeio mpoekta. OCHOBHBIC 3aJaud CTaAHi
IpolLecca yrpaBJeHHs IpeIMeTHON 00acThio npoekTa. CTpyKTypHas J€KOMIIO3ULUS IIPOEKTa, KaKk OCHOBa
OmpeJiesieHusl TNpeAMETHON oO0jacTu NpoeKkTa. YIMpaBiIeHUE MPOEKTOM [0 BPEMEHHBIM IapaMeTpam.
Omnpenenenre KajleHIApHOTO IJJaHa MPOEKTa U €ro pa3HOBUAHOCTH. IIOHATHS BpEMEHHBIX MapaMeTpoB U
KpUTEPUEB B yrpaBiieHUH npoekrtamu. CTaauu mpouecca yupaBJieHUs IPOESKTOM.

Paszoen 2. Opzanu3zayuonnulii YUKI ynpaeieHus npoeKmamu

21 Ynpaenenue nocmasexamu u xonmpaxmamu. Craguu npouecca ynpaBJIeHUs MOCTaBKaMu
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1 KOHTpakTamu B npoekTe. OCHOBHBIE 3ajjaun CTaJil Ipolecca yrpaBieHHs IOCTaBKaMU U KOHTPaKTaMU B
npoekre. IlocraBku B mnpoekrte. Pa3sHOBUIHOCTH KOHTpakToB. TeHIepHas [OKyMEHTalUus U TOPIH.
3aKiIoueHue KOHTPAKTOB. AJIMUHHUCTPUPOBAHUE KOHTPAKTOB. MeTo/bl IUIAaHUPOBAaHUS KOHTPAKTOB U
MTOCTaBOK.

22, Ynpaenenue nepconanom. Cramum mpouecca yOpaBlIeHUs TIEPCOHAIIOM B IPOEKTE.
OcHoBHBIE 33/1a4¥l CTaJUI Mpolecca yIpaBiIeHUs IEpCOHAIOM B npoekte. Onpenenenne GyHKINOHAIBHbBIX
00s3aHHOCTEN y4yaCTHMKOB mpoekTa. [lpuHiunel co3nanusi koManasl npoekTa. IlmanupoBanue padoThl
KoMaHJbl npoekTa. DopmupoBanue koMaHzbl Mpoekrta. OpraHuzanys W yIpaBieHHE YCIEUIHON paboThbl
KOMaH/Ibl [TPOEKTA.

23, Ynpaenenue kauecmeom 6 npoexkme. lloHATHS KadecTBa W YIpPaBJICHUS KAadyeCTBOM B
npoekre. OTeuecTBEHHbIE U 3apyOexHble CTaHAapThl KauecTBa ynpasieHus npoektamu. Ctaauu mpouecca
ynpasneHus kadectBoM B rpoekre MCO-9000. MeTo b1 0OecriedeHtst U1 KOHTPOJIS KaueCTBa B IPOEKTE.

Pazoen 3. Cucmemnulii n00X00 U uHmezpauus 6 ynpaeieHuu npoeKmom

31 [Ipoexkt kak cucrema. CUCTEMHBIH aHaJIW3 MpoeKTa. MeToabl M CpeICcTBa CHUCTEMHOTO
noaxona K mpoekty. IloHsTue u onpeneneHue Leiau U CTpAaTEruu MpoekTa. B3anmocssasp menelt u 3amay
npoekta. [loHsiTHE M MpaBuUiia MOCTPOCHUS CTPYKTYp MpoekTa. [IpuHUIUIBI CTPYKTYpPHOW JI€KOMIIO3UIIUU
npoekta. OkpyxeHus npoexkrta. Buyrpennss cpena npoekrta. CoctaB ydacTHUKOB IpoekTa. Posb, GyHKIuu
U B3aUMOJICMCTBHE OCHOBHBIX YYacTHUKOB. lloHsATHE KOMaHABI NMpPOEKTa, COCTaB M (PYHKIUHU UJICHOB
KOMaHJbpl. MecTto u posb ymnpasistomero mnpoekroM. CoBpeMeHHble TpeOOBaHUS K MEHEKEpPY MPOEKTa,
npaBa u oOs3aHHOCTHU. [loHATHSA pyKOBOJCTBA U nuJepcTBa. BnusHue u BiacTh. Bunpl opraHnzalmoHHBIX
CTPYKTYp: GyHKIMOHAJIbHAS, IPOEKTHAs, MaTpUYHAs, CMEIIaHHasA, UX CPABHUTENIbHAS XapaKTePUCTUKA.

32.  ¥Vnpaenenue cmoumocmoio u gunancamu npoexma. OakTopsl, BIMUSIONINE HA CTOUMOCTD
npoekta. Ctaguu npoiiecca yrnpaBieHUs] CTOUMOCTBIO U (PUHAHCAMU ITPOEKTA.

33. Ynpaenenue puckamu. Paznosunnoctu puckos B npoekrte. CTaauu mpouecca ynpaBlieHuUs
puckoM B mpoekrte. OCHOBHBIE 3a/Jayd CTaJui Ipoliecca YIpaBICHUS PHUCKOM B IHpoekTe. MeTobl
IIPOrHO3UPOBAHUS U ONpPENIENICHUs] PUCKOB. MeTo/ibl OLIEHKH PUCKOB. MeTo/Ibl pearnpoBaHMsi HA pUCKOBBIE
cOOBITHS B ITpOeKTE. MeTO 16l KOHTPOJISL U PETYIMPOBAHUSI MEPOIIPUATHH 110 CHUYKEHUIO PUCKOB B IIPOEKTE.

4. O0béM yueOHOI U CIUNIUHBI
Bubl yueOHO0I pabOThI OObeM CIHILIHAEL
ALY P 3au. e. Ak. gac. AcTp. gac.
O01masi TPy10eMKOCTb JUCHHUILIUHBI M0 Y4eOHOMY IUIAHY 3,0 108 81
KontakTHasi padoTa — ayiMTOPHbIE 3aHSITUSL: 0,89 32 24
Jlexmmm (JIek) 0,44 16 12
[IpakTuaeckue 3ausatus (113) 0,44 16 12
CamocTosiTesibHas padora (CP): 2,11 76 57
CaMOCTOSITEIbHOE U3YUCHUE PA3ICIIOB AUCIIUTIIMHBI 75,8 56,85
2,11

KonTakTHas caMocTosiTebHas paboTa ’ 0,2 0,15
3auéTt + + +
Bujx koHTpOJIA 3a4€T

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«MeToabl YH3UMOJIOTHN»

1. Hegb IUCHMINIMHBI: OCBOCHUE CTYAEHTAMH OCHOBHBIX INPHUHIUIIOB M TEOPETHUECKUX IOJIOKEHUI
UHXEHEpHON  3H3uMoJioruu; (GOpMUpPOBAHME Yy CTYAEHTOB IOHHUMaHUS  OCOOEHHOCTEH
OMOTEXHOJOIMYECKUX TIPOIECCOB ¢ YydacTheM (DEPMEHTOB; YCBOEHHE OCHOB KOHCTPYHPOBAHHS H
MOCJIEYIOLIEr0 NCIOJIb30BaHNs B OMOTEXHOJIOIMH OMOKATAIU3aTOPOB € 3aJaHHBIMU CBOIICTBaMH.

2. B pe3yabrare HM3yYeHHMs IMCUMILIMHbI OOyYalOLIWICH [J0JKeH: 00JagaTh CIEIyIOIIUMHU
KOMIIETEHIIUSIMU:  CIIOCOOHOCTBhIO ~ OOecleyuBaTh  BBINOJHEHHE MpaBWJI TEXHUKH 0O€30MacHOCTH,
MIPOM3BOJICTBEHHON CaHUTapHH, TIOKapHOU Oe3omacHocTy U oxpanbl Tpyaa (I1K-4); cnocoOHOCTRIO paboTaTh
C Hay4YHO-TEXHUYECKOW WH(POpMAIMEH, MCIOIb30BaTh OTEYECTBEHHBIH W 3apyOC)KHBIM OMBIT B
npodeccronanbHoM nesrenbHocT (11K-8);
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B pe3ynbraTe n3yueHus: AMCUUILIMHBI CTYIEHT OakajaBpuara JOJKEH:

3HAMb:

- OCHOBHbBIE IPUHIUIIBI MEXaHU3MOB (DEPMEHTATUBHOTO KaTalu3a;

- METO/1bl UMMOOMIIN3alU (PEPMEHTOB U KJIETOK;

- BBIOOP ONTUMAIBHOTO HOCUTEISI U METO/1a €r0 aKTUBALUU;

- METO/IbI OLIEHKU CBOMCTB MOJIYYEHHBIX HMMOOMIIN30BaHHBIX (DEPMEHTOB;

- cTabunm3anusi GepMEeHTOB B OMOTEXHOJIOTHUYECKUX CUCTEMaX.

- (epMeHTaTUBHbBIE PEaKIMU B CUCTEMaX C OpPraHMYECKUMHU pacTBopuTeasiMu. VX npuknanHoe
3HAYEHHUE;

- UCCIIEIOBAHUS CBOMCTB MOJIyY€HHBIX UMMOOUIN30BaHHbBIX (PEPMEHTOB;

- BAYKHEHIIIME MPOU3BOJICTBA C MCHOJIb30BAHMEM HMMOOMIN30BAHHBIX (DEPMEHTOB YISl HYXK]
MIPOMBIIIJICHHO M, METUIIMHCKOH, CETbCKOXO3SIMCTBEHHOM, SKOJIOTUUECKOM 00J1acTel MPON3BOICTBA;

ymemy:

- onpenensaTh (GepMEHTATUBHbIE AKTUBHOCTH HATUBHBIX U1 UMMOOMIIN30BaHHBIX IIPENapaToB;

- OCYILIECTBIISATH KOHTPOJIb COAEP KaHMSI aKTUBHBIX TPYII MOCIe MOAU(PUKALIMN MaTPULIbI;

- MPOBOJUTH O00pabOTKY pe3yabTaTOB M3MEPEHHUH C HCIOJIb30BAHUEM MAKETOB IPUKIIATHBIX
IIPOrpaMM;

- UCIO0JIb30BaTh CTAHJAAPThl U JAPYrU€ HOPMATUBHBIE JOKYMEHTHI IIPU OILIEHKE, KOHTpOJIE
KayecTBa U cepTU(UKALUN UCXOAHOTO ChIPhS U MOTYy4aeMON MPOIYKIINH;

- ONPEENATh NapaMeTPhl ChIPhs U MPOAYKIIUHU IIPU UX CEPTUPUKALIUY;

- BBIOpATh PALMOHAIIBHYIO CXEMY MOJIyY€HUS MMMOOMIIM30BAHHBIX WM CTaOMIM3UPOBAHHBIX
¢dbopm pepMeHTOB.

énaoems:

- METO/IaMU oTpefesieHus: (pepMEeHTaTUBHONM AaKTHBHOCTH HATHUBHBIX U HMMMOOMJIN30BAaHHBIX
IpenapaTon

- METO/IaMU aKTUBALIUU HOCHUTEJIEH;

- METO/IaMU TIPOBEJIEHUSI CTAaHJAPTHBIX WCHBITAHUN IO ONPEIENICHUIO MoKa3zareneil (u3uKo-
XMUMHMUYECKHUX CBOMCTB MCIOJIb3YyEMBIX HOCUTENIEH;

- METO/IaMHU UCCIIEJOBAHMSI TOTYY€HHBIX UMMOOUIIN30BaHHBIX (GOpM (PEPMEHTOB;

- METO/IaMH IUIAaHUPOBAHMUSI, IPOBEJICHUS U 00padOTKH OMOTEXHOJOTUYECKUX IKCIIEPUMEHTOB.

3. KpaTkoe conep:kanue 11 cUMIIIMHBI

Beeoenue. CoBpeMeHHOE COCTOSHHE W NEPCIEKTHUBBI PAa3BUTUS WHXKEHEPHOW SH3UMOJIOTHH.
[IpeameT nHKEHEPHOU SH3UMOJIOTHH.

Pazoen 1. @epmenTbl. PepmeHTaTUBHBIH KaTaau3. CoBpeMEeHHas MEXJIyHapoJHas
HomeHknarypa EC — enzyme code. benkoBsie u HeOenkoBble pepMeHThI (prbo3umbl). [IpocTsie U croxHbIe
¢depmeHThl. [IpUHIMIIBI TPOCTPAHCTBEHHOMN OpraHu3alli MOJIEKYJbl (pepMeHTa, MpoOIeMbl CBOPAUMBAHUS
MOJIMIIENITUAHON LENOYKM B HAaTUBHYIO KOH(POpMAIUIO, €€ BaXHOCTh JJISi SH3UMOJIOTUU; COBPEMEHHBIE
MIPEJICTaBICHUSI O MeXaHu3MaxX (OPMUPOBAHUS IPOCTPAHCTBEHHOM CTPYKTYpbl Oe€lika; HepapXU4ecKHid
MPUHIIUI CBOPAYMBAHUSA; IPOMEKYTOUHbIE COCTOSIHUS B IPOLECCE OPraHM3allud HaTUBHOW KOH(OpMalNy;
COBPEMEHHOE COCTOSIHME 3HAaHUW O OelKaxX TEIUIOBOTO IIOKAa M CTPYKTYpe IIANEpPOHOB; JOMEHBI, HUX
CTPYKTYpHBbIE M (YHKIMOHAJIBHBIE XapaKTEPUCTUKU; POJIb MYIbTHIOMEHHOM OpraHu3allMd MOJEKYIIbI
(dbepMeHTa B ompeneneHUH ee (QYHKIMOHAIBHBIX CBOMCTB, ()OPMUPOBAHHE AKTHUBHOTO IIEHTpa HA TPaHMIIE
MEXAY JOMEHaMH. PoJjib MMOJABHKHOCTH JOMEHOB B KaTaju3e, CTPYKTYPHbIE OCHOBBI peaju3aluuu (peHoMeHa
MHIYLIUPOBAHHOIO COOTBETCTBHS, DPETYISITOPHBbIE JIOMEHBI, JIOMEHBI, O00ECIEUHBAIOIINE CBSA3BIBAHUE C
MeMOpaHaMy; (akTopsl onpezensonue 3PPEeKTUBHOCTh U crelu(PUIHOCTh (PepMEHTATUBHOIO KaTalusa,
KOMILJIEMEHTAPHOCTh MEXKIy (epMeHTOM M cyOcTparoM. MeTonpl MACHTU(UKAIMK AaKTUBHOTO LIEHTpa
dbepmentoB. CTpyKTypa, CBOMCTBA M MEXaHU3M JIeWCTBHUsI OuoOKaTamu3aropoB. CXOJCTBO W OTIUYHE
OMOJIOTMYECKUX KaTaJM3aTOpPOB OT CUHTeTH4YecKuX. [IpenmymnecTBa U HeIoCTaTKH OMOKaTalid3a MpH €ro
HCI0JIb30BAHNHU B TEXHOJIOTMUECKUX MPOIIECCaX.

Pazoen 2. Hocurenu. Meroabl aKkTHBALMM HOCUTeJIeH. leanpHble MaTepHalibl, UCIIOIb3YEMBIE
g uMMoOunuzauuu  ¢epmeHTtoB. TpeboBaHus Kk HocutensiM. OpraHuueckue U HEOPraHH4ecKHe
Matepuaisl. [IpupoaHble U CHHTETUYECKHE OpraHuYecKre MoJIMMepHblie HocuTenu. [IpupoaHbIX moinuMepsl -
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OenKoBble, TOJUCaXapUIHble U JUIUAHBIE HOCHUTEIH, a CpPEeld CHUHTETUYECKHX - IOJMMETUIICHOBBIE,
nojMaMuHble U nonudgupHsle. [IpenmMyiiecTBa npupogHBIX HOcUTeNed M uX HepocraTku. Llemmromnosa,
NEKCTpaH, XUTUH U UX NpousBojHble. Kepatun, ¢pubpouH, kojuiareH u nNpoaykT nepepaboTKu KoJlareHa -
xenatuHa. CUHTETHYECKHUE MOJMMEpHble HocuTenu. [IpemmyinecTBa CHUHTETUYECKUE HOCUTEIEH M HX
HegocrtaTku. [lonmmepsl Ha OCHOBE CTHPOJIA, aKPUIIOBOW KUCIIOTHI, HOJMBUHUIOBOTO CIMPTA; MOJUAMUIHbBIE
U TnojuyperaHoBble mnonuMepsl. Hocurenu Heopranuueckodt mnpupoisl. CTekna, TIJIMHBL, KEpPaMUKH,
rpadguroBas caxa, CHJIMKareas, CHJIOXpOMbI U OKcHJbl MeTauioB. (OCHOBHBIE MPEUMYILIECTBA
HEOPraHMYECKUX HOCUTEIEH U UX HEJOCTAaTKU. MeToIbl aKTUBAallui HOCUTENIEH

Pazoen 3. Metoapl ummoOMan3anuu ¢epmMeHToB.  XUMHYECKHE U (U3MUECKHE METOIBI
uMMooOunu3auuu gepMeHToB. OCHOBHBIE TNPEUMYIIECTBA HCIOJIb3YEMBIX METOJO0B M HUX HEAOCTaTKU.
HeobOxonumocTh mojm0opa ONTHMAalbHBIX BapUAaHTOB, KaK HOCHUTENS, TaK M YCJIOBHM, M cHOCOOOB
UMMOOMIIM3ALIMU Ui  KaXJIOTr0 WHJAWBUIYaIbHOTO (EpPMEHTa, HCIOIb3yEMOI0 B KOHKPETHOM TeX-
HOJIOTUYecKoM mporecce. IMmoOunu3anus GepMeHTOB Ha HOCUTENSAX, 00Ja1al0luX THAPOKCO-TPyIIaMHu.
NmmobOunuzanus ¢epMeHTOB Ha HOCHUTENX, oOnajaroumx amuHorpynnamu. HmmoOunuzanus Ha
HOCHTENISAX, 00J1aAaI0IKUX AKTUBUPOBAHHBIMU MPOU3BOAHBIMU KapOOKCUIBHOU Ipymibl. MiMMoOunu3zamnus Ha
HOCHTENISAX, 00J1aAaI0IIUX CYIbPruApuIbHbIMU IpynnaMu. IMMoOUIN30BaHHbIE KJIETKH MUKPOOPTraHU3MOB.

Paznen 4. CpoiictBa MMMOOWIN30BaHHBIX ¢epMeHTOB. VMMOOMIN30BaHHBIE (EPMEHTHI —
onpejiesieHue U 00JIacTU UCIoJIb30BaHuA. BinsHue nmmobunusauuu Ha cocrosiHue ¢epmenta. [Ipobnema
CTaOMJIBHOCTH MMMOOMIIM30BAaHHBIX ()EPMEHTOB U MyTHU €€ npeojosieHud. [IpenmymiectBa U HeIOCTaTKU
MMMOOMIIN30BAaHHBIX (EPMEHTOB U KIETOK. BiusHue ¢Qu3nko-xuMH4YecKux (PakTOpoOB Ha AKTUBHOCTh
MMMOOHUITN30BaHHBIX ()EPMEHTOB.

Pa3znean 5. Meroabl ucciiefoBaHus MMMOOMIH30BAHHBIX (epMeHTOB. CHeKTpalibHbIE METOJIbI
uccinenoBanusi OenkoB. OOwmue mnonoxeHus. AOCOpPOLUMOHHAsE CHEKTPOCKOINUs (MHTerpajlbHas |
mupdepenunanbHas). Omnupuyeckue npaswna. UWMK-  u KP-cnmektpockomusi.  diyopecnieHTHast
cunektpockonus. Ilonspuzanus ¢uyopecuenuuu. Jlucnepcuss ONTUYECKOTO BpaLIEHUS M KPYroBoOil
TUXPOU3M.

Pa3znen 6. IlosyuyeHue M Mcnob30BaHHEe MMMOOWJIM30BAHHBIX M HATHMBHBIX ()epMEHTOB JJIA
MEIUIUHCKUX  HeJeil.  DH3UMOMATOJIOTHS.  OH3UMOJAMArHOCTUKA.  OH3UMoTepanus.  Tepamnus
BOCHAJINUTEIBHBIX  IPOLECCOB  TPUICMHOM U XUMOTPUICMHOM. TpomOonuTHueckas  Tepamus
(GuOpUHONM3MHOM U CTpenToKnHAa30il. PepMeHTHas Tepanus BUpycHbix 3a0oneBanuii PHKazon, IHKa3oii.
3amecTuTeNbHAs Tepanus NuileBapuTeIbHBIMU (epMeHTamMu. Teparus THadypOHHIA30i U KOJJIareHa3ou.
Jleuenne oHKonorumueckux 3aboneBaHuii  acmaparuHasoil. MMmoOunu3oBaHHble — (EPMEHTHI  Kak
JIEKapCTBEHHbIE Ipenaparbl. AHTUIEHHbIE U UMMYHOTE€HHbIE CBOICTBA MMMOOMIM30BAaHHBIX (DEPMEHTOB.
@depMeHTHBIE TNpenaparbl TuUna “KoHTeiHep”. lMcmosib30BaHHME JUIOCOM B KadecTBe ‘‘KOHTeWHepa’.
[IpumeHneHnre HMMMOOWIM30BAHHBIX (EPMEHTOB B  CTOMATOJIOTHH, OQTAIBMOJIOIMH, XUPYPrHUH.
[lepcriekTHBHBIE HampaBieHUs pa3BUTUs (GepMeHTHOM Tepanuu. Mcnonb3oBaHHe HUMMOOUIM30BAHHBIX
TUpOJIa3 JJsl JICUEHUS THOMHO-HEKPOTHYECKMX paH. [IpOMBIIIJIEHHO BBITyCKaeMble OTEYECTBEHHBIE
npenapaThl HeMOAU(PUIMPOBAHHBIX U UMMOOUIN30BaHHBIX (PEPMEHTOB.

Pa3nen 7. [losryuyenune u Mcno/ib30BaHHe HMMOOMIM30BAHHBIX )ePMEHTOB B POMBIILIIEHHOCTH
U CeJIbCKOM Xo03silicTBe. PEpMEHTHl B XMMHMYECKOM NpOMBIIUICHHOCTH. [lonmydyenue L-amuHOKMCHOT C
nomotbio ¢depmenToB. depmeHTs B (dapManeBTUUECKOW TPOMBIIUICHHOCTH. (DEepMEeHThl B MHUIIEBOMN
MIPOMBIIITIEHHOCTH. VM cIosib30BaHNEe B MUIIEBON MPOMBIIIIEHHOCTH MPOTEUHA3, aMUJia3, JIUMNa3, MEeKTUHA3,
rajiakro3uja3. @epMeHThl KaKk KOMIOHEHThI MOIOUIUX cpelcTB. Ammiiasbl. JIunassl. Llemmtonasel. Okcuaasbl.
[Ipoteassl. [lepcniekTuBbI pa3BUTHS UHAYCTpUAIbHOIO OMOKaTanu3a. Vcnonas3zoBaHue MOAUPUIIMPOBAHHBIX
(bepMeHTOB Ui 3alUThl OT PUTONATOIEHOB C/X pacTEHUI.

4.00bEéM yueOHOM TMCUMILIUHBI

. O0beM IMCUMIIMHBI
Bua yueOHo# padoThbl

3E Akan. 4. AcTp.u.
OO0masi Tpy10€eMKOCTb AUCIUNIJIMHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
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Jlexuuu (JIek) 0,89 32 24
B TOM 4ucJie B (popMe MPaKTUUECKOU MOATOTOBKH - - -
CamocrositesbHas padora (CP): 2,11 76 57
KonTakTHas camocrosiTenbHas padoTa 211 0,4 0,3
CaMoCTOSATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI ’ 75,6 56,7
Buj koutpoas:

3ayer ¢ oneHKoi + ‘ + +
Bua nToroBoro KOHTpoOJIS: 3ader c oneHKOM

AHHOTALUA paﬁoqeﬁ nporpaMmsbl JTUCHUIIJIMHBI «MeToabl BbIIeJI€HHS U OUHCTKH
0MO0JIOTMYeCKH AKTHBHBIX BEIECTB)

1. Heap AMCUMIUVIMHBI — JaTh CTYACHTaM TMPEJCTABICHUE O IPOMBIIUICHHBIX HCTOYHHKAX
npupoaubix BAB u gath TeopeTrnyeckue U MpakTHUECKUE 3HAHUS 10 METOJAaM M TEXHOJIOTHSM IOJTyICHHS
BAB u3 pacTuTensHOTO, )KHUBOTHOTO 1 MUKPOOHOTO CHIPBSI.

2. B pe3yabTare u3y4eHusi NUCHUILUIMHBI Oo0ydarommiicss A0JIKeH: 001anaTh CIEIyIOIIUMHU
KOMIIETEHIIUSIMU:  CIIOCOOHOCTBhIO ~ OOecreyuBaTh  BBINOJHEHHE MpaBWJI TEXHUKH O€30MacHOCTH,
MIPOM3BOJICTBEHHON CaHUTapHH, TIOKapHOU Oe3omacHocTy U oxpanbl TpyAa (I1K-4); cnocoOHOCTRIO paboTaTh
C Hay4YHO-TEXHUYECKOW WH(POpMalMeH, WCIOIb30BaTh OTEYSCTBEHHBI U 3apyOCKHBIM OIBIT B
npodeccuonanbHOM nesrensHocT (I1K-8);

3name: HOMEHKJIATYpy MpernapaToB, XMMHUYECKYIO MPUPOJy OHMOJOrMYeCKH aKTUBHBIX BEIIECTB,
CBOMCTBA M acCHEeKThl NMPUMEHEHMsI MpenapaTroB Ha OCHOBE OMOJOTMYECKH AKTHBHBIX BEILECTB; METO/IbI
BoIZIeIeHUsT BAB U3 pacTuTenbHOTO, )KMBOTHOTO U MUKPOOHOTO CBHIPhS; METO Il 0OUuCTKH BAB;

Ymempw: ucnonb3oBaTh COBPEMEHHBIE METOIbl aHAIN3a B OLIEHKE KayecTBa OMOJIOTMYECKH aKTUBHBIX
BEIIECTB; 00OCHOBBIBaTh BbIOOP MeTosa 0uMCTKU BAB ucxons u3 ero Xxumudeckod mpupoisl U Gusmko-
XUMHYECKHUX CBOMCTB.

Bnadems: metomamu BeIeneHns U o4uCTKH BAB; HaBbikaMu pa3paOOTKH MPUHIMITHAIBHBIX CXEM
BBIJECJICHHA 1 ounCcTKH BAB.

3.Kparkoe coaepxxanue IUCHHILTHHBI

Beeoenue. [lonstie o 6M0IOrMUYECKH aKTUBHBIX BelllecTBaxX. X kiiaccuukanys U HCTOUHUKH
MOJTyYEHUS.

Pa3zoen 1. Ocnosnvie menmoowt évloes1eHUA OUO102UHECKU AKMUGHBIX 6EULEC 8

1.1. Jkxcmpazuposanue.

Teoperndeckre 0CHOBBI FKCTparupoBanusi. OCHOBHbIE (DAaKTOPBI, BIMSIOIINE HA IOJHOTY U CKOPOCTb
sKcTparupoBaHus. TpebGoBaHusi K dkcrpareHTam. OCHOBHBIE BHIbl OKCTparupoBaHus (Maueparus,
MEPKOJIALINS, PENEPKOISIMS, YCKOpEHHas OpoOHasi malepanusi METOJIOM MPOTHBOTOKA, IUPKYISILIUOHHOE
AKCTPAarupoBaHHE, HENPEPHIBHOE MPOTUBOTOYHOE OKCTparupoBaHHE C IEpEMEIIMBAaHUEM CbIPbS U
AKCTpAareHTa, 3KCTPAarupoOBaHUE CHKWKEHHBIMH Tazamu). MHTeHcu(ukalus NpoleccoB SKCTparvupoOBaHUS
(3KCTparupoBaHUE C MOMOIIbIO POTOPHO-IYJIBCALMOHHOIO ammnapara, ¢ MNPUMEHEHHEM YJbTpa3ByKa, C
MPUMEHEHHEM DJJIEKTPUUYECKUX pa3psAloB, C HCIOJIB30BAHMEM JJIEKTPOIUIA3MOJIMCAa U 3JIEKTPOIHAIN3a).
TexHonorus Noay4eHUs SKCTPAKTOB.

1.2. Ilepezouka c 600aHbIM RAPOM.

OcHoOBHBIE BUBI CHIPBS JJI TOJydeHUsS d(PUPHBIX MACET METOJOM IMEPETOHKH C BOISHBIM MapOM.
Teoperuyeckre OCHOBBI Mpoliecca MEPEroHKH ¢ BOASHBIM MapoM. AnmnapaTrypHoe opopMIEHHE Ipolecca
neperonku. Henocrarku npoiecca nosrydeHust 3PUPHBIX Macell ¢ OMOIIbIO IIEPETOHKH C BOJSHBIM I1apOM.

1.3. Memoowt ocarxcoenusn bAB u3 pacmeopos.

OcaxJieHue B U303JeKTpruueckoi Touke. Ocaxk/ieHue OpraHuyecKuM pacTBOPUTEIIEM.

BricanuBanne. KommiekcooOpazoBanue.

1.4. Bapomemopannsvie memoowt

Paznenenne BAB ¢ nmomomibto MeMOpaH (AManu3 U 3JIEKTPOJHU3, YIbTpaduibTpalus, oOpaTHBIH
0CMOC).

1.5. Bwioenenue bAB memooom uonnoz2o oomena

XapakTepucTuka HOHOOOMEHHBIX CMOJI, HCHojib3yeMbix s BblaeneHus BbAB. Cop6uus 1o
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KaTHOHOOOMEHHOMY U MOHOOOMEHHOMY MeXaHu3My. [ uapodoOHas copOims.

1.6. Memooul nonyuenusn évicokoouuuiennvlx npenapamoé bAB.

AncopOunonHo-xpomatorpapuyeckue Metosl. [ 'enp-dunsTparnusa. ['uapodoOuas xpomarorpadus.
Addunnas xpomatorpadus. nekrpodopes. Kpucramimzanus.

Pazoen 2. Ocobennocmu evioenenus bAB u3z pacmumenvhozo colpos

OcobGennoctn mpousBojAcTBa. Brimenenne wuHauBunyanbHbeix BAB (anmkamommoB, (iaBoHOMIOB,
CEpJICYHBIX TJIUKO3UIOB, CTEPOUIHBIX CAMlOHMHOB, CIM3UCTBIX BOJOPACTBOPHMBIX IMOJHCAXapHUIOB,
KyMapHUHOB, XpOMOHOB).

Pazoen 3. Ocobennocmu evioenenus bAB u3 >cueommnozo colpvs

[Tonydenune OMONIOTHYECKH AaKTHUBHBIX IMPEMapaToB W3 BTOPHUYHOTO KOJUIATEHCOACPIKAIIETO CHIPHS
MSICHOM M MITUIIeTIEpepadaThIBarONICH TPOMBIIIEHHOCTH. KosutareHoBbIe mpenapaThl —

MUIIEBbIe JO0aBKW, IUCHEPCHH I TOJYYCHHUs TMHIIEBBIX MOKPBITHMA, IJIEHOK, OCHOBHBIX H
BCIIOMOTATEIBHBIX JIEKAPCTBEHHBIX (OPM ISl MEIUIMHBI, OHOJOTUYECKH AaKTHUBHBIX JT00AaBOK IS
KocMmeTosiorun. [lpenmaparsl THAIYpOHOBOW KHCJIOTHI M3 BTOPHYHOTO CHIPbS TMTHIIETIEpEepadaThHIBAIOIICH
MPOMBIIIJICHHOCTH  JUII  MEAWIIMHBI M KOCMETOJIOTMH. XapakTEepPHCTHKAa IpenaparoB, TEXHHUKO-
SKOHOMHUYECKAsI OI[EHKA aJIbTEPHATUBHBIX CIIOCOOOB MOJIYYCHHS, MPEUMYIECTBA U MEPCTIEKTUBBI METOJIOB
OMOTEXHOJIOTHH.

[Tonydyenue TrOpMOHANBHBIX TIPEMapaToB. XapaKTEPUCTHKA TOPMOHAIBHBIX IMpenapaToB U3
MOJDKEITyI0YHOM >kene3bl. MHCynuH, numokanH. MeTonbl MOJydeHuss W CHocOObl OYMCTKH HHCYJIMHA.
KommuiekcHoe ~ HCIIOnb30BaHME MOJKEITyTOYHOM  KEJe3bl. [lonmyuenue AMUHOKHCIIOT W3
KEPaTUHCOJIEPIKAIIETO CBIPbA. [ JIyraMUHOBas KHUCIIOTA, TUPO3WH, IUCTUH, IucTenH. [IpuMeHenune B
(dhapmMakoJIoTuH, MEIUIIUHE, MUIIEBON M KOCMETHYECKON MPOMBINUICHHOCTH. [loydueHne Xupyprudeckoro
IIOBHOTO MaTepHaia U3 KAIIEYHOTO CHIPHSI.

4 O0béM yueOHOI THCHMIIUHBI

Bun yueOHo# padboThl Obnem aucnumIMHbL
3E Akan. 4. AcTp.4.

OO0masi Tpy10€eMKOCTb AUCIUNJIMHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexmum (JIex) 0,89 32 24
B TOM 4ucJe B (popMe MPaKTUUECKOU MOATOTOBKH - - -
CamocrositesbHas padora (CP): 2,11 76 57
KonTakTHas camocrosiTenbHas padboTa 211 0,4 0,3
CaMOCTOSATENbHOE N3YUEHHUE PA3/IETI0B AUCHUIIIMHbI ’ 75,6 56,7
Buj koutpoas:
3auer ¢ oneHKoii + + +
Buja nToroBoro KOHTpoOJIS: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«buorexHosoruss OMONMOJIUMEPOB)

1. Heap pucnmmiannbl «bruoTexHoyoTHS OHONOIMMEPOB» — O3HAKOMHUTH CTYIEHTOB CO
CTpPOEHHUEM, CBOICTBAMH, OCHOBHBIX HIPUPOJHBIX OHMOMIOJUMEPOB, a TAKXKE H3Y4YE€HUE KIACCUYECKUX U
COBPEMEHHBIX TEXHOJIOTUH MOJIydeHHs] OHUOIOJMMEPOB PACTUTEIBHOIO U KMBOTHOTO IPOUCXOXKICHMS,
OCHOBHBIMH 00JIaCTSIMU IPUMEHEHUS U JIp.; pa3BUTHE CIIOCOOHOCTEN K aHaNU3y MMOJTYy4eHHON HH(pOpMaLUH.

2. B pesyabrare M3ydeHHMs IMCHUILUIMHBI 00y4yaroluiics J0JKeH: 001anaTh CleIyHOIIUMHU
KOMITETEHIUSIMU: CIOCOOHOCTBIO K pean3alii U YIpPaBICHUIO

ounorexnonoruyeckumu mnpoieccamu (I1K-2); crmoco6HOCTRIO 00ecTeunBaTh BBITIOJHEHUE IPaBUIT
TEXHUKHU 0€3011aCHOCTH, IPOU3BOJACTBEHHON CaHUTAPUH, OXKApHOU Oe3omacHOCTH U oxpanbl Tpyaa (11K-4);
CHOCOOHOCTRIO padOTaTh C HAyYHO-TEXHMUYECKOW MHGOpMaIueil, HCIO0JIb30BaTh OTEYECTBEHHBIM MU
3apyOexHbIN OoNbIT B podeccruonanbHoi aestenbHocTH (I1K-8);

3Hamb: OCHOBHBIE MPUHIMIBI OPraHU3alMU OMOTEXHOJIOTMYECKOIO MPOU3BOJICTBA OHOMOJIUMEPOB,
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€ro HUepapXUUuecKyl0 CTPYKTYPY, METO/IbI OLIEHKH 3(PPEKTUBHOCTH MIPOU3BOJCTBA; IPUHIUIIUAIBHYIO CXEMY
OMOTEXHOJIOIMYECKOr0 IMPOU3BOJICTBA; SKOHOMHYECKUE KPUTEPUM ONTUMHU3ALMU MPOU3BOJCTBA; OCHOBBI
OMOTEXHOJIOTUU OUOMOMEPOB, OCHOBHBIE €¢ OOBEKTHI M METOJbI PabOThl C HUMH;, OMOXHMUYECKHE,
XUMHUYECKHEe U (U3MKO-XMMHUYECKHE IPOILIECChl, MPOTEKAIUe B OHO-peakTopax U Ha CTagusx
nepepaboTKH, CBSI3aHHBIX C BBIACJICHUEM M OYMCTKOM II€JIEBOTO MPOAYKTAa; 3aKOHOMEPHOCTH KUHETHKHU
pocTa MHUKpPOOPraHM3MOB U 00pa3oBaHHs HNPOAYKTOB MeTab0IM3Ma; METOAbl KyJIbTUBUPOBAHMS Ha
pa3IMYHbIX [HTATENbHBIX CpEeAax, COJEP)KALIUX KOMIIOHEHThl PpACTUTEIBHOTO WM KUBOTHOTO
IIPOUCXOKICHHUS;

Ymemwb: oOcCylIECTBISAT, KOHTPOJb COJEPXKAHHUS LIEJIEBOrO0 KOMIIOHEHTa B IOJIYNPOAYKTaXx,
MOJIy4Ya€MBbIX Ha OTJEIbHBIX TEXHOJOTUYECKUX CTAAUSIX; IPOBOJUTH 00OpabOTKY pe3ylbTaTOB U3MEPEHUN C
HCIOJIb30BAHUEM I1aKETOB MPUKJIAJHBIX IMPOTPaMM; HCIOJIb30BAaTh CTAHJAAPThl U Jpyrue€ HOPMaTHUBHBIE
JOKYMEHTBl TIpU OIIEHKE, KOHTpOJIE€ KauecTBa W CEepPTUPUKAIMHU ChIPbS U MNPOIAYKLIHU; OIPEIEATh
napaMeTpel ChIpbsi M MPOAYKIUMM TMpH UX cepTU(UKALUK; BbIOpaTh pAlMOHAIBHYIO CXEMY
OMOTEXHOJIOIMYECKOro MPOU3BOJICTBA 33JAHHOTO MPOAYKTA, OLEHUBATH TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH
IIPOU3BO/JICTBA,

Braoemwv: meronamMm OYMCTKM W CTEpWIM3AlMM BO3JyXa, KOHCTPYUPOBAHUS M CTEPHIM3ALUU
MUTATENIbHBIX CpEJ; METOJaMU IPOBENCHHS CTAaHIAPTHBIX HCHBITAHUN IO ONPEENICHUIO IOKa3arenen
(U3UKO-XMMHYECKUX CBOWCTB ChIPbSl U MPOAYKIIUU; METOJAAMU TEXHHUYECKOIO KOHTPOJIS MO COOJIIOJIEHUIO
TEXHOJIOTUYECKOW JUCUMIUIMHBI B YCJIOBHUSX JEHCTBYIOLIEIO0 OHOTEXHOJIOTHMYECKOTO IPOU3BOJCTBA;
METO/IaMH IUIAaHUPOBAHMSI, IPOBEJIEHUS U 00padOTKH OMOTEXHOJOTUYECKUX IKCIIEPUMEHTOB.

3. KpaTkoe conep:kanue 1y cUMIIMHBI

Beeoenue. [1pupoabie OHOMIOTMMEDPHI U MX 3HAYCHHE.

Pazoen 1. Xapakmepucmuka npupooHslxX 0UOno1uMepos

OCHOBHbIE KOMIIOHEHTBI PACTUTENBHOIO ChIpbs. YTieBOAbl. PU3NUYECKUE U XMMHYECKHUE CBOICTBa
MoHOcaxapua0B. COBpeMEHHOE MTPOU3BOJICTBO.

I'omo- u rerepononucaxapuabl. Knaccudukanus. PacmpocTpaneHue B mpupoje, CBOWCTBa U
¢yskun. CriocoObl BblIEACHUS (SKCTPAKIMS, YIbTpaduibTpalus, Aaan3, XxpoMarorpadpus).

Pazoen 2. Xapaxmepucmuka omoenvHbvlx 2pynn noaucaxapuoos. OOas XapakTepUCTHKA
OCHOBHBIX KOMIIOHEHTOB PACTUTEIBHOTO ChIPBSI.

21 Dumononucaxapuost. 1lenmono3a. CTpoeHne u cBONCTBa, TE€XHOJIOTUM MOITYYEHUS YUCTOU
LEJUTIONIO3B] U €€ IpUMEHEeHue. [ eMunenoio3sl. PezepBHble mosmcaxapuapl pacteHuil. Kpaxman u unyiauH.
Kamenn u cnusu. Tomucaxapuasr Bogopocieid. Arap u araposa. AJTbrHHOBBIE KUCIOTHI.

22 3oononucaxapuodel. XutuH u xuto3aH. CTpoeHue, CBOICTBA, COBPEMEHHBIE TEXHOJOTUU
noiny4yeHus. ['nmukoreH. Mykononucaxapuasl.

Jluraunbl. ['upponusueiit aurauH. CTpyKTypa, CBOMCTBA, NPUMEHEHHE. DKOJIOTMYECKUE ACIIEKThI
YTUJIM3AaLUA BTOPUYHOTO MOJIMMEPHOTO ChIPbSL.

Pazoen 3. Yeneeoocooeprcauwue cmeuwiantvle Ouonoumepbl.

3.1.  Ilonucaxapudst muxpoopzanuimos. I'mikonpoTenHbl. belKoBble KOMIIOHEHTHI YIJIEBOJOB
COCIMHUTENIbHON TKaHM (XOHAPOUTHHCYAb(MATHI, TemapuH U Jp.) ['pynmoBble BeliecTBa KPOBH.
['MukoIUImuabl ¥ TIMKOIUIIONPOTEUBI. TEeNX0EeBbIE KUCIOTHI.

3.2.  Ionucaxapudvt MUKpoopzanu3moas.

3.3.  Bbuononumepvl MeOUKo-0U0102U4ECKO20 HAZHAYECHUA.

4. O0béM yueOHOI U CIUNIUHBI
Buabl yueOHo# padoThl O0bem AuCHHNIMHEL
3E AK. 4. AcTp. 4.
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY IJIaHY 2,0 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
B TOM 4ucJje B (popMe NPaKTUYeCKOil MOAr0TOBKH - - -
Jlexmm (JIex) 0,44 16 12
B TOM 4HcCJie B (OpMe MPAKTHIECKOU IMOTOTOBKH - - -
[Ipaxtnueckue 3ansatus (113) 0,44 16 12
B TOM 4HcCJie B (OpMe MPAKTHIECKOU IMOTOTOBKH - - -
CamocrositesbHas padora (CP): 1,11 40 30
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CamMocTosATeTpHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 39,8 29,85
KonrtakTHas camocTositenpHas paboTa 1,11 0,2 0,15
3auéTt + + +
Bua xontpoJs 3auéT

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«OCHOBBI PH3UMOJIOT U

1. Heab IUCHMIVIMHBI: OCBOCHHME CTYJIEHTAMH OCHOBHBIX NPHUHIMIIOB W TEOPETUYECKHUX IOJIOKECHHN
SH3UMOJIOTHH; (OpMHUpPOBaHUE y CTYJAEHTOB TOHHMAaHHUS OCOOCHHOCTEH OMOTEXHOJIOTHYECKUX
MIPOIIECCOB C y4acTreM (EepPMEHTOB; OCBOCHNE METOJI0B aHAIM3a M UCCIICIOBAHUS CBOMCTB (PEPMEHTOB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIHIACH TOIKEH:
Obnadams CIeNyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
[1K-2; T1K-4; TIK-8;
3namo:
- (dyHIaMEHTAIBHYIO POJIb (JEPMEHTOB B OOMEHE BEIIECTB M SHEPTUHU, MOJICKYIIIPHBIX
MEXaHH3MaX HaCJIeJICTBCHHOCTH, PETrYJISAIUA U MHTETPAllid META0OJUICCKUX TPOIECCOB B JKHUBBIX
OpraHu3Max;
- CTpoeHue (PEpMEHTOB;
- MIPOCTBIC U CIIOKHBIC ()EPMEHTHI;
- MEXaHU3M (EePMEHTATUBHOU pEaKInu;
- KHHETHUKA (PepMEHTATHBHBIX PEaKIINi;
- METO/IbI BBIJICIICHUS U OYUCTKU (DEPMECHTOB;
- OCHOBBI 3H3MMOJIOTUH, METOIbI KMMOOMIM3AH (DEPMEHTOB U KIIETOK;
- peryismus pepMEeHTAaTHBHOW aKTHBHOCTH;
— pUMeHeHHe PepMEHTOB.
Ymemo:
- MPUMEHSTH PUEMBI HOMEHKJIATYPBI (PEPMEHTOB;
- JaBaTh XapaKTEPUCTUKY BAKHEHUIIINM U3 HUX;
- MIPOBOJIUTH 0OpPAOOTKY PE3YJIBTATOB HM3MEPEHHI C HMCIOJIb30BAHWEM IAKETOB MPHUKIATHBIX
MIPOrpaMM;
- WCII0JIb30BaTh CTAHIAPTHI W JAPYrde HOPMATHUBHBIC JOKYMEHTHI IIPU OIICHKE, KOHTPOJIC
KauecTBa M cepTUUKAINN (HEPMEHTCOACPIKAIIETO CHIPhS U TPOTYKITHH;
- OTIPEICIIATH apaMeTphl (PEPMEHTCOACPKAIIETO ChIPhS U MPOAYKIIUU TIPH UX CEPTHPHUKAIIY;
Bnaoems:
- IpreMaMH U HaBbIKaMU paboThI C pepMeHTaMUu;
- METOJIaMH TIPOBEJICHUSI CTAHIAPTHBIX WCIBITAHUN IO OMPEICIICHUIO MOKa3aTeie (HHU3MKO-
XHUMHYECKUX CBOMCTB (PepMEHTOB;
- METO/IaMH aHaH3a (PepMEHTATUBHOW aKTHBHOCTH;
- METOJJaMH aHaJIn3a OCJIKOB;
- METO/IaMH1 TUTAHUPOBAHWS, POBEICHUS U 00paOOTKH SH3UMOJIOTHIECKHX IKCTICPUMEHTOB.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Beéeoenue. OcHOBHbIE TIOHSTHS DH3UMOJIOTHH: (EepMEeHT, KO(MEepMEeHT, cyOCTpar, WHTHUOHUTOP,
aKTUBATOpP, AKTHBHBIM IIEHTP, NPOCTETUYECKHE Tpynnbl U KodakTopbl. Otimune ¢GEepMEeHTOB OT
HeOuosornueckux karanuzatopoB. Homenknarypa u xnaccuduxauus ¢depmenroB.  lllects kiaccos
(bepMeHTOB.
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Pazoen 1. CmpykmypHo-pyHKyuonanwvhvle 0codeHHocmu Ouokamanusa. AKTUBHBIC LEHTPHI
¢depmentoB. CTpykrypa GpepmenToB. IlepBuuHas cTpykTypa O€JIKOB U METO/IbI €€ onpezeneHus. Bropuunas,
TPeTHYHAsT W YETBEPTHUYHAs CTPYKTYpbl U HUX poJib B (YHKIHMOHHpPOBAaHUM (epMeHTOB. CTpPyKTYpHO-
(GyHKIIMOHANIBHBIE OCOOEHHOCTH OHOKaTanu3a. AKTHUBHBIE LEHTPHl (pepMeHTOB. MexaHu3Mbl JeHCTBUS
¢depmenToB. HMneHTHUKAaUKM AMUHOKUCIOTHBIX OCTAaTKOB B  aKTUBHBIX LEHTPax: XUMHYECKas
MOAU(PUKAIUSA U KHHETUYECKUE METO/IBI.

Pazoen 2. OcHnoeHble npUHYUNDL 8blOETICHUA U OUUCHIKU (hePMEHM 086.

Kputepun uuctotel ¢epMeHTOB. XpaHEHUE OYHUIIEHHBIX QepMeHToB. I3mepenue ckopoctu
(epMEHTAaTUBHBIX pEaKIUd Kak Mepbl AaKTUBHOCTH (epMeHTOB. PaznmuuHble crnocoObl BBIPAKEHUS
aKTUBHOCTH (epmeHTOB. PaznuuHble cHocoObl BBIPAKEHHUS AaKTUBHOCTH (EPMEHTOB. YIelbHas U
MOJIEKYJISIpHAsi aKTUBHOCTb, YHCIIO 000poToB. M3Mepenne ckopoctu pepMEHTaTUBHBIX peakUUil Kak Mepbl
akTUBHOCTH (epMeHTOB. CHnekTpopoToMeTprUYecKue W (PIyopecleHTHbIE METOIbL. JIEKTPOIHBIE |
MOJISIpUMETpUYECKUE MeToAbl. MaHomeTpuueckue MeTojbl. lcrnonp3oBaHuE KOJOPUMETPUYECKHX H
XpoMaTorpauuecKkux METOI0B.

Pazoen 3. Hccneoosanue kamanumuueckux ceoiucme hepmenmos. OOmye npasuina paboThI ¢
dbepmentamu. Metopl onpeneneHus GepMeHTaTUBHON akTUBHOCTUA. OTOOP Mpo0 M HENpEepHIBHBIC METOIBI.
CrnekTpockonuueckue MeToJbl  uccienoBaHust  OenkoB.  OOmme  mosnokeHus.  AOcopOLHMOHHAs
CHEeKTpocKonusi (uHTerpaigbHas u auddepennumanbHas). Omnupuyeckue mnpaBuna. HWK- u  KP-
CHEeKTpocKonus.  Omnupuueckue  npasuina.  dDioyopecueHTtHas — crnekrpockonus.  [lomsipuzanus
¢bnyopecueHMU. OMOUpUYecKue mpaBuia. Jlucrnepcuss ONTHYECKOro BpallleHUs M KPYroBOM TUXPOU3M.
OMIUpUYECKHE MTPaBUIIa.

4. O0béM yueOHOMH TUCUMIIUHBI

O0BneM TUCHUILINHBI

Buabl yueoHoii pa6oThI 3E AKaL 1. Actp. 1.
OO0u1asi TPY10€eMKOCTb M CHUIIJIMHBI 110 Y4e0HOMY IJIAHY 2,0 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
B TOM 4HcJjie B (popMe NPpaKTHYECKOH MOATOTOBKHU - - -
Jlexum (JIex) 0,44 16 12
B TOM 4HCJI€ B JOpME MPAKTHUECKOU IMOATOTOBKH - - -
[IpaxTuueckue 3ansatus (113) 0,44 16 12
B TOM 4HCJI€ B JOpMe MPAKTHUECKOU IMOTOTOBKH - - -
CamocrosiTesbHas padora (CP): 1,11 40 30
CaMocCTOATETEHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI L11 39,8 29,85
KonrtakTHas camocTosiTenpHas paboTa ’ 0,2 0,15
3auér + + +
Bua konTpoas 3auér

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIIMHbBI
«BBenenne B OMOTEXHOJIOTHI0»

1. Ilegp IMCHUIUIMHBI — PACIIUPHUTH MPEICTABICHUE CTYACHTOB-OMOTEXHOJIOTOB O TOM, YTO TaKOE
COBpeMeHHas OMOTEXHOJIOTHS, IaTh MPEACTaBICHHE 00 OCHOBHBIX HAMPABIICHUIX U MEPCIICKTUBAX PA3BUTH
OMOTEXHOJIOTUH, OCBETUTH TJIaBHBIC MPOOJIEMbI OMOTEXHOJIOTHH U MIyTH UX PEIICHHS HA COBPEMEHHOM JTare
pazBuTusa Hayku. Oco0oe BHUMAaHHE YNEISETCS PACCMOTPEHHIO CBS3EH MEXIY JOCTHXKEHUSMU B 00JacTH
(GyHIaMEHTaIbHBIX HayK (MUKPOOHOJIOTHS, MOJIEKYISpHAsl F€HETHKA, MOJIEKYJsipHas OUOJOTUS U T. I.) U
MIPUKIIATHBIMHU aCTIEKTaMH MX UCIIOJIH30BAHUS B PEIICHUHN aKTYaJIbHBIX 33]1a4 COBPEMEHHOTO OOIIIEeCTBA.

2. B pe3yabrtare udydyeHusi JUCHUNIMHBI 00YYAIOUIUICS T0JI/KEH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSMU

ITK-3; TTIK-10;

3Hamwb: OCHOBBI OMOTEXHOJIOTHUH, OCHOBHBIE OMOOOBEKTHI U METOJIbI pabOThl C HUMH; BaKHEHUININE
MIPOM3BOJICTBA MPOMBIIICHHON, MEIUIIMHCKOMW, CETbCKOXO3SICTBEHHOM, SKOJIOTHYECKONW OMOTEXHOJIOTHH,
OMOHAHOTEXHOJIOTHH; TNPUHIUIUAIBHYI0 CXeMy OHOTEXHOJOTHYECKOTO  IPOM3BOJICTBA;,  METOJIbI
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KyJIbTUBUPOBAHMSI; OCHOBHBIE TPUHIMIBI OpPraHU3ANMH OWOTEXHOJOTHYECKOTO IMPOU3BOJACTBA, €0
HMEPapXUYECKYI0 CTPYKTYPY, METOJbI OICHKA dS()PEKTUBHOCTH TPOU3BOJICTBA; POJb COBPEMEHHOMN
OMOTEXHOJIOTUU B Pa3BUTHH COBPEMEHHOW SHEPTETUKH, TEXHOJOTHUU BBIJCICHHUS METAIOB U3 Py, JETKOM
MIPOMBIIIJICHHOCTH.

Ymemsb: NOHUMATh CYIIHOCTH MIPOLIECCOB, IPOTEKAIOIINX B KUBBIX OpraHU3Max U 3aKOHOMEPHOCTEH
B3aUMO/JICHCTBUSL OpraHu3Ma C OKpYKarollel cpenoil; moAduparh annaparsl, AJis OCYLIECTBICHUS TOTO WU
MHOTO c11oco0a KyJbTUBUPOBAHMUS;

Brnadems: 3HaHMSAMU 0 OMOTEXHOJIOTHH M MPUMEHATh WX NPH U3YUYEHUU CICIHAIBHBIX AUCIUIUIINH,;
HaBBIKaAMU 110 TIAHUPOBAHUIO U MPOBEICHUIO SKCIIEPUMEHTOB ISl OIICHKU MPUTOTHOCTH MUKPOOPTaHU3MOB
JUIS OCYLIECTBJICHUSI OMOTEXHOJIOTUYECKOT0 MPOLecca; HaBbIKaMU pabOThl C HAYYHOM, HAYYHO-TEXHUYECKOM
Y MIATEHTHOM JIUTEPaTypOu.

3. KpaTkoe conep:kanue 11 cUMIIIMHBI

Beéeoenue. XapakTepuCTHKa OHOTEXHOJIOTHM KaK MHOTOOTPACIeBOM OOJacTH MeATEeIbHOCTH.
Ucropust pazButusi Ouotexnonoruu. Hampaprnenus pa3BUTHs OHMOTEXHOJIOTHMH W TOJy4aeMbI€ MPOIYKTHI.
Creuuduka 3anad, pemraeMblXx OMOTEXHOJIOTMEHW B Pa3IMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, CEIbCKOM
X03s1iicTBe, MeuIMHE, dHepreTrke. O1eHKa cpoca Ha OMOTEXHOIOTHYECKYIO TPOAYKIIHIO.

Pazoen 1. Obracmu npumenenus 6UOMEXHOIOZUUN.

1.1. Meouyuna u 6uomexnonocus. CpeacTBa TUATHOCTUKU, NPODUIAKTUKA U JICYCHHS
3aboneBannii. [leHUIMIUIMHE U npyrue aHTUOMOTHKHU. [lomydeHne BaKHBIX JJII MEIUIIMHBI BEIIECTB, B TOM
qyclie MHCYJIMHA, UHTEpPEepOoHa, TOPMOHA POCTa, BaKIUH. [ MOpuaoMbl. MOHOKIIOHAJIbHBIE aHTUTENA.

1.2. buomexnonocuueckue nooxoovl 6 peweHuu cenbckoxossaucmeennvix 3aoad. llpoGiema
¢ukcarmu  azota. bopeba ¢ Bpemutemsimu.  IlepepaboTka  CEIIBCKOXO3SMCTBEHHOTO  CHIPHS.
buotexHonornvyeckue aceKkThl >)KUBOTHOBOJICTBA.

1.3.  bBuomexnonozcuueckue nooxoodvl 6 pewieHuu 3Hepeemuyeckux npoobaem. Ilpou3BoacTBO
STHJIOBOTO CHMpTa B KadecTBe TorumBa. [IpousBojcTBo Omoamsens. JlpeBecuHa, BOJOPOCIH, MacIU4HbIE
pacTeHHsl Kak ChbIpb€ B DHEPreTHMUECKUX IPOM3BOJCTBAX. YCOBEPUICHCTBOBAHUE IpOliecca MPOU3BOJICTBA
sTaHoJa. buorexHonorust B J0ObIBarOIIEH OTPACIIH.

14. Ilepcnekmuswvt  6uomexnonocuu 6 obracmu nuwesou npomviuienHocmu. CoudeTaHue
TPAAUITMOHHBIX U COBPEMEHHBIX MTOAXO0A0B B IIPOM3BO/ICTBE MUIIIEBBIX MPOIYKTOB U HAITUTKOB.
LS. OcHogHble HanpasieHus paseumusi OUOMEXHONIO2UU 6 001acmu OXpaHvl OKpydicaloujel

cpeoul.

Pazoen 2. Ilpunyunuanvnan cxema 0uomexHo102udecK020 nPOU3600Ccmea.

2.1.  Obwexmvl buomexnoocuu. XapakTeprucTUKa OJHOKICTOYHBIX OPTaHU3MOB M KJIIETOK

KUBOTHBIX M PAaCTEHHUI Kak 00bEeKTOB OMOTEeXHOJOTUHU. [IpoMbllIeHHbIE IITaMMBl U TPEOOBAaHUS K
HUM. Bpinenenue u cenekuuss MUKPOOPraHM3MOB — MPOAYLIEHTOB OHOJOTHYECKH AKTUBHBIX BELIECTB.
Metouyeckie MoaxoAbl K YJIYyYIIEHUIO IITAMMOB IPOMBIIIIEHHBIX MUKPOOPraHU3MOB. XapaKTepUCTHKA
MYTAHTHBIX KJIETOK 1 OCOOEHHOCTU UX UCIOJIb30BaHUSI.

2.2. Cuvipvesas  6asza oOuomexuonocuu. TpeOoBaHHS, TpPEAbSIBISEMbIE K IHUTATEIbHBIM
cyOcTpaTaMm, HUCIOJIB3YIOUUMCS B OMOTEXHOJOTHYECKUX mponeccax. OCHOBHBIE THUIbl MUTATENbHBIX CpE,
UCIOJIb3YIOLIUXCS B OMOTEXHOJIOTUU: TPeOOBaHUS K COCTaBY U KayeCTBY, IPUHIIMIIBI I0100pa.

2.3. Obwas cxema buomexuonocuyeckoz2o npoyecca. llonroroBurenbubie ctaguu. Opranu3anus
OouorexHosorudeckoi craauu. Kinaccuduxarus nporeccoB pepMeHTaIIH.

2.4.  Kymemusuposanue npooyyenmos. CBS3b MEXIYy POCTOM U HPOAYKTUBHOCTBIO. [IpomyKThl
nepBoil M BTOpoil ¢a3pl pocra. IIpeumymiectBa M HEIOCTAaTKU MMEPHOJUYECKOTO U HENPEPHIBHOTO
KylnbTUBHpOBaHUs. OCHOBHbIE NapaMeTpbl pocTa MPOAYLUEHTOB. XEMOCTaTHOE KYJIbTUBHUPOBAHUE.
Nmmobunuzanus. OcoOEHHOCTH KyJIbTUBUPOBAHUS KJIETOK XUBOTHBIX. CYCIIEH3MOHHbIE M KaJTyCHBIE
KYJIBTYPbI PACTUTEIbHBIX KIETOK.

2.5. Koneunvie cmaouu 6uomexnonocuueckozo npoyecca. BHyTpuKiIeTOUHbIE U BHEKJIETOUHBIE
npoyKThl. OT/IeNeHHE KIETOK OT KyJIbTypajabHOU KUAKOCTH. CrIocoObl pa3pylieHHs KIETOK.

Pazoen 3. Ocrogvl MONEKYIAPHOU OUOMEXHONOUU.

I'ennas unxeHepus u texHoJsiorus pexkoMOuHaHTHBIX JIHK. OcHoBHBIE OTKpBITHS, 000CHOBABIIKE
TEOPETUYECKU TEXHOJIOTUYECKUH MOXO0 K HACIEACTBEHHON HHPOPMAIIIH.

WHCTpyMEHTBl T'€HETHMYECKOM WH)KEHEepUHM. XapaKTepUCTHKAa (EPMEHTOB, UCIOJIb3YEMbIX B
FeHETUYECKONM WH)XXEHepuu. BeKTopHble cuCTeMBbl, MNpUMEHSeMble [UIsl KIOHUPOBAHMUS B  KIETKax
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MIPOKApPUOTHYECKUX OpraHu3MoB. CTpaTerusi KJIOHMPOBAHHSI U SKCIPECCUS UYKEPOJHOM TI'€HETUYECKOM

nH(pOpMaLIUY B KJIETKaX pa3IN4HbIX OPraHU3MOB.

CrniocoOnl BBezeHust pekomOuHanTHbIX JIHK B kieTku pasznuusbix opraHuzMoB. Ilouck KIIOHOB ¢

pexom6OunanTHoi JJHK. O6mias cxema skcriepuMeHTa 1o reHeTH4eCKON HHXKEHEPU .

4. O0béM yueOHOM TUCHHIIIMHBI

Buabl yuedHoii padoThI Obnem AHCHHILIHHEL

3E AKaja. 4 AcTp. 4
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILJIaHY 4,0 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,33 48 36
B TOM 4HcJjie B (popMe NPpaKTHYECKOH MOATOTOBKHU - - -
Jlexum (JIex) 0,44 16 12
B TOM 4HCJIe B OpME MPAKTHUECKOU IMOTOTOBKH - - -
[Ipaxktuueckue 3ausarus (113) 0,89 32 32
B TOM 4HCJI€ B JOpME MPAKTHUECKOU IMOTOTOBKH - - -
CamocrosiTesbHas padora (CP): 2,67 96 72
CaMocCTOATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 95,6 71,7
KonTtakTHas camocTosiTenbHas paboTa 2,67 0.4 0,3
3a4ér ¢ oeHKOM + + +
Bua xoHTpOJIA 3a4€T ¢ OLCHKOMH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«OCcHOBHBIE HANIPABJIEHUS OMOTEXHOJIOTHUI»

1. Heap 1McUMIIMHBI — PACIIUPUTD MIPEICTABICHUE CTYIEHTOB-OMOTEXHOJIOTOB O TOM, YTO TaKOE
COBpEMEHHasi OWMOTEXHOJIOTHUS, JaTh MpEJICTaBiIeHHE OO0 OCHOBHBIX HANpPaBIECHUSX U MEPCIEKTUBaX
pa3BUTHUsI OMOTEXHOJIOTUHU, OCBETUTH TJIaBHbIE MPOOJIEMbl OMOTEXHOJOTMM W IIyTH HUX pElIeHUs Ha
COBPEMEHHOM OJTane pa3Butus Haykd. Oco0oe BHHMMaHUE YJENSETCS PACCMOTPEHUIO CBS3EH MEXITy
JNOCTHXKEHUSIMU B oOnactu (yHIaMEHTaNbHBIX HayK (MHUKpOOHOJIOTHS, MOJIEKYJIsSpHas TI'€HETHKa,
MOJIEKYJIsIpHasi OMOJIOTUS U T. I.) U IPUKIIAJHBIMU aCHEKTaMHU MX HCIOJb30BaHUS B PELICHUH AKTYalIbHBIX
3aJla4 COBPEMEHHOr0 O0IIIeCcTBa.

2. B pe3yabrare u3ydeHHMsl AUCHHUILUIMHBI O0y4YalOIMics JOJKeH: 00JafaTh CleayroIUMU
KOMITIETEHIUSIMU: TOTOBHOCTbBIO OLIEHUBATh TEXHUYECKUE CPEJCTBA U TEXHOJOTUHU C YIETOM IKOJIOTUYECKUX
nocinenctBuil ux npumenenus (IIK-3); BrameHuem muiaHupoBaHHMSL SKCIEPUMEHTa, 0O0pabOTKU H
IpesicTaBieHus MoiaydeHHbIX pe3yabraToB (I1K-10);

3Hamwb: OCHOBBI OMOTEXHOJIOTHUH, OCHOBHBIE OMOOOBEKTHI U METOJIbI pabOThl C HUMH; BaKHEHIIHE
MIPOM3BOJICTBA MPOMBIIICHHON, MEIUIIMHCKOM, CEITbCKOXO3SIICTBEHHOM, SKOJIOTHYECKONW OMOTEXHOJIOTHH,
OMOHAHOTEXHOJIOTUY; MPUHUUINHUAIBHYI0 CXEeMY OHOTEXHOJIOTMYECKOTO  IMPOMU3BOJACTBA;  METOJbI
KYJIbTUBHUPOBAHUS; OCHOBHBbIE TMPUHIUIBI OpraHu3allii OHOTEXHOJIOIMYECKOr0 IPOU3BOJCTBA, €ro
UEPApXUUYECKYI0 CTPYKTYPY, METOJbl OLCHKH J(PQPEKTUBHOCTH IMPOU3BOACTBA; pOJIb COBPEMEHHOM
OMOTEXHOJIOTMH B Pa3BUTHU COBPEMEHHOM 3HEPreTUKU, TEXHOJIOIMH BbIJECIEHUS METAJIOB U3 Py, JIETKON
MIPOMBIIIJIEHHOCTH.

Ymemsb: NOHUMATh CYLIHOCTH MIPOLIECCOB, IPOTEKAIONINX B dKUBBIX OPraHU3Max U 3aKOHOMEpHOCTEH
B3aUMO/ICHCTBUSL OpraHu3Ma C OKpYXKarollel cpeoil; moAduparh annaparsl, AJis OCYLIECTBICHUS TOTO WU
MHOTO c11oco0a KyJbTUBUPOBAHMUS;

Braoemu: 3HaHUSAMU O OMOTEXHOJIOTMH U NMPUMEHSATH UX MPU U3YYEHUU CHELUANbHBIX TUCLUIUINH;
HaBbIKaMU [0 TUIAHUPOBAHUIO U MPOBEACHUIO IKCIIEPUMEHTOB JJIsl OLIEHKU [IPUTOAHOCTH MUKPOOPTraHU3MOB
JUIS OCYLIECTBJICHUSI OMOTEXHOJIOTUYECKOT0 MPOLecca; HaBbIKaMU pabOThl C HAYYHOM, HAYYHO-TEXHUYECKOM
Y MIAaTEHTHOM JIUTEPaTypOu.

3. KpaTkoe conep:kanue 11 cUMIIMHBI

Beéeoenue. XapakTepuCTHKa OHOTEXHOJOTMHM KaK MHOTOOTPACIICBOM OOJACTH NEATEIbHOCTH.
Uctopus paszsutus OuotexHosioruu. Hampasiienusi pa3BUTHs OMOTEXHOJIOTUH U TOJTy4aeMble HPOIYKTHI.
Creuuduka 3anad, pemraeMblXx OMOTEXHOJIOTHEW B Pa3IMYHBIX OTPACISAX MPOMBIIIJIEHHOCTH, CEJIbCKOM
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X03s1iicTBe, MeUIMHE, dHepreTrke. O1eHKa cpoca Ha OMOTEXHOJIOTHYECKYI0 IPOYKIIHIO.

Pazoen 1. Obracmu npumenenus 6UOMEXHOIOZUUN.

1.1. Meouyuna u Ouomexnonocus. CpencTtBa TUArHOCTHKH, NPOQUIAKTHUKUA U JIEYCHUS
3aboneBanuid. [leHUITMIIITMH U Apyrue aHTHOMOTHKU. [lomydeHne BaKHBIX JJISI MEIUIMHBI BEIIECTB, B TOM
qyclie MHCYJIMHA, HUHTEpPepoHa, TOPMOHA POCTa, BaKIUH. [ MOpuaoMbl. MOHOKIIOHAJIbHBIE aHTUTENA.

1.2. buomexnonocuueckue nooxoovl 6 peweHuu cenbckoxosaucmeennvix 3aoad. llpoGiema
¢ukcauun  azora. boppba ¢  BpemutensmMu. IlepepaboTka  CEIBCKOXO3SIICTBEHHOTO  CHIPbS.
BroTexHoIOrMYECKIe acCIeKThl JKHBOTHOBOJICTBA.

1.3.  bBuomexnonozcuueckue nooxoovl 6 pewieHuu Hepeemuyeckux npoobaem. I[lpou3BoacTBO
STUJIOBOTO CHMpTa B KadecTBe ToluiBa. [IpomsBojcTBo Omonmsens. JlpeBecuHa, BOJOPOCIH, MacIUYHbIE
pacTeHMsl Kak ChbIpb€ B DHEPreTHMUECKUX MPOU3BOJCTBAaX. YCOBEPIIEHCTBOBAHUE IpOliecca MPOU3BOJICTBA
sTaHoJa. buorexHonorus B J0OBIBarOIIEH OTPACITH.

14. Ilepcnexmusvi  Ouomexunonocuu 6 obracmu nuwegou npomviwnennocmy. CodeTanue
TPAJUIIMOHHBIX ¥ COBPEMEHHBIX TTOIX0JIOB B TIPOM3BOICTBE MHUIICBBIX MPOTYKTOB ¥ HAITUTKOB.

1.5.  Ocnosénvie HanpaenieHusi pazeumus OUOMEXHONIO2UU 6 0bnacmu OXpaHvl OKpyscaloujell
cpeoul.

Pazoen 2. Ilpunyunuanvnan cxema 0uoOmexHo102u4eCcK020 RPOU3EO0CMEa.

2.1.  Obwexmvl buomexnoiocuu. XapaKTeprucTUKa OJHOKICTOYHBIX OPTaHU3MOB M KJIIETOK

KUBOTHBIX M PAaCTEHHUI Kak 00bEKTOB OMOTEXHOJOTUHU. [IpoMBbIlIEHHbIE ITaMMbI U TPeOOBaHUS K
HUM. Bpinenenue u cenekuuss MUKPOOPraHM3MOB — MPOAYLIEHTOB OHOJOTHYECKH AKTUBHBIX BELIECTB.
Metouyeckre Moaxo/Abl K YJIYyYIIEHUIO IITAMMOB IPOMBIIIIEHHBIX MUKPOOPraHU3MOB. XapaKTepUCTHKA
MYTAaHTHBIX KJIETOK 1 0COOEHHOCTH UX UCIOJIb30BaHUSI.

2.2. Coipvesas  6aza Ouomexuonocuu. TpeOoBaHMS, TpPEAbSIBISEMbIE K IHUTATEIbHBIM
cyOcTpaTaMm, HUCIOJIB3YIOUUMCS B OMOTEXHOJOTHYECKUX Mpoueccax. OCHOBHBIE THUIbl MUTATENbHBIX CpE,
UCIOJIb3YIOLIUXCS B OMOTEXHOJIOTHUU: TPeOOBaHUs K COCTaBY U Ka4eCTBY, IPUHIIUIIBI I0100pa.

2.3. Obwas cxema buomexuonocuyeckoz2o npoyecca. llonroroBurenbubie ctaguu. Opranu3anus
ouorexHonoruueckoi craauu. Kinaccudukanus nporeccoB pepMeHTaIIH.

2.4.  Kymemusuposanue npooyyenmos. CBs3b MEXIY POCTOM U HPOAYKTUBHOCTHIO. [IpomyKThl
nepBoil u BTOopoil a3pl pocra. [IpeumyiiectBa M HENOCTAaTKH MNEPUOJUYECKOIO U HENPEPHIBHOTO
KylnbTUBHpOBaHUs. OCHOBHbIE NapaMeTpbl poOCTa MPOAYLUEHTOB. XEMOCTaTHOE KYJIbTUBHUPOBAHUE.
Nmmobunuzanus. OcoOEHHOCTH KyJIbTUBUPOBAHUS KJIETOK XUBOTHBIX. CYCIIEH3MOHHbIE M KaJJTyCHBIE
KYJIBTYPbI PACTUTEIbHBIX KIETOK.

2.5.  Koneunvle cmaouu 6uomexHonocuyecko2o npoyecca. BHYTPUKIETOUHbIE UM BHEKJIETOUHbIE
npoXyKThl. OT/IeNeHHE KIETOK OT KyJIbTypaibHOU ®KuAKOCTU. CrIOCOOBI pa3pyIIeHUs! KIETOK.

Pazoen 3. OcHogvl MONEKYIAPHOU OUOMEXHONOUU.

I'ennas unxeHepus u texHosiorus pekoMOuHaHTHBIX JIHK. OcHoBHbBIE OTKpBITHS, 00OCHOBABIINE
TEOPETUYECKU TEXHOJIOTMUECKUN MOJAXO0J K HAcIeICTBEHHON MHpopManuu. MHCTpyMEHThl reHeTHUYeCKON
UHXEHEpUU. XapaKTepucTHUKa (EPMEHTOB, HCIOJIb3YEMbIX B TE€HETUYECKOW HWHXKeHepuu. BekTopHble
CUCTEMBbI, INPUMEHSEMble JJIs KJIOHUPOBAaHUS B KIETKaX IPOKAPUOTHYECKUX oOpraHuzMoB. Crparerus
KJIOHUPOBAHUS U IKCIIPECCUSI UYKEPOIHON TeHeTUYeCKON MH(POpMAIUH B KJIETKAX Pa3IMUHbIX OPraHU3MOB.
CrniocoObl  BBeneHusi pekomOuHanTHbIX JIHK B kneTkum pasnauuseix opraHu3MoB. [lowck KIOHOB ¢
pexom6unanTHoi JIHK. O0mias cxema skcrieprMeHTa o reHeTUYeCKO HHKEHEPUU.

4. O0béM yueOHOI U CIUNIUHBI
Buabl yueOHo# padoThl Obmem aucnumIHHbE
3E AK. 4 AcTp. 4
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILJIaHY 4,0 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,33 48 36
B TOM 4HcJjie B (popMe NPpaKTUHYECKOH MOATOTOBKHU - - -
Jlexum (JIex) 0,44 16 12
B TOM 4HCJI€ B JOpME MPAKTHUECKOU IMOATOTOBKH - - -
[Ipaxktuueckue 3ausarus (113) 0,89 32 32
B TOM 4HCJI€ B JOpME MPAKTHUECKOU IMOTOTOBKH - - -
CamocrosiTesbHas padora (CP): 2,67 96 72
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CaMoCTOATET HOE U3YUYEHUE PA3ICTIOB JUCITUTIIIHBI 95,6 71,7
KonrtakTHas camocTosiTenpHas paboTa 2,67 0.4 0,3
3a4éT Cc OleHKOoI + + +
Buja xoHTpOJIA 3a4€T ¢ OLCHKOMH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«MeanIUHCKAsI OMOTEXHOJIOT U

1. Heab aucuMmiMHbl «MeaunuHcKass OMOTEXHOJIOTHS»  JaTh  CTYACHTY  II€JIOCTHbBIE
MIPEJICTABJICHHS] O COBPEMEHHOM COCTOSIHUU U MEPCHEKTHBAX PAa3BUTUS MEIUIIMHCKOW OMOTEXHOJOTHUHU KaK
HaIpaBJICHUS HAyYHOM M MPAKTHUUYECKOM JEATEIbHOCTU YeJIOBeKa JUIsl UCIOJIb30BAHUS B 3/]paBOOXPAHEHUU.
[Ipu sToM mpeamonaraercsi, 4T0 CTYAECHTbl MUMEIOT (PYHAAMEHTaJIbHYIO MOJrOTOBKY IO TEOPETHYECKUM
paszenaM XUMHH, OMOXUMUU, 00IIeld OMOJOrMM U MUKpPOOMOJIOTMHM, OCHOBHBIM IIpOIllecCaM U amnmapaTam
XUMHAYECKOH U OMOXUMHUYECKON TEXHOJIOTHH, OCHOBAM OMOTEXHOJIOTHH.

2 B pe3yabTaTe H3yYeHHs QUCHUILIMHBI 00YYAIOIIHIiCS 10JI7KeH::

Obnadams crnenyronumu tnpodeccuoHanbHbiMu (I1K) KOMmIETeHIMSAMU: TOTOBHOCTBIO OIIEHUBATh
TEXHUYECKUE CPEACTBA W TEXHOJOTHU C YYETOM 3KOJOrM4eckux mocienctBuil ux npumeHenus (I11K-3);
CHOCOOHOCTBIO padOTaTh C HAyYHO-TEXHMUYECKOW HH(OpMaIuUeil, HCIO0JIb30BaTh OTEYECTBEHHBIN WU
3apyOexHbIN onbIT B podeccuonansHoi aearenbHoctu (I1K-8); Bnagenrem mianupoBaHus 3KCIEpUMEHTA,
00paboTKH U MpeAcTaBieHus NoJydyeHHbIX pe3ynbTaTtoB (I1K-10).

3name: OTIMYME MEIUUUHCKUX OMOTEXHOJOTHMH OT MEIMUMHCKHUX TEXHOJOTHH; KiaccuduKaluio
01000BEKTOB; OMOOOBEKTHI, HCIOJIb3yeMble B (hapMalM, TUTMEHE W CAaHUTApUHU; OMOTEXHOJOIMYECKHe
MIPOLIECChl, ¢ Hayajla U J0 KOHIA olecrednBaeMble OMOOOBEKTOM; OMOTEXHOJIOIMYECHE MPOLECChl KaK
CTapTOBBIM 3Tam Ui MOJYYEHUsS] MCXOJHOIO ChIpbs; KJIACCU(UKALMIO AHTUTEIN; TEXHOJOTHUIO IMOJIy4YeHUs
BAaKIIMH; OCHOBHbIE CAHUTAPHBIE [TOKA3aTEIH JUIsl OLIEHKU YPOBHS 3arps3HEHUs OKPYKalOIIe cpeibl;

Ymemw: wucnonp3oBaTh HMMMOOWIHM30BAaHHBIE OHOOOBEKTHI B MEIUIIMHCKHX OHOTCXHOJOTHAX;
UCIO0JIb30BaTh MOHOKJIOHAJbHBIE AHTUTENA JUI OYUCTKUM OHOJIOTMYECKHX JKUIKOCTEH; MCIOJIb30BaTh
OouorecTsl (MOpPCKHME CBETSIIMECS OaKTEpUH, MPOCTEHIINE TETPaxUMEHbI, JaQHUM) Ui OLCHKU BIIUSHUS
OTXOJIOB Ha CanpOPUTHYI0 MUKPOQIIOPY U YUUCTOTHI BOJIHBIX CTOKOB;

Braoemws: Meronamu KIETOYHOM WHXKEHEPUU; METOJAMU T'€HHOM HWH)XXEHepuu (B TOM 4YHCIIE
MoJIyueHue Buaocnennpuueckux Juist yelnoBeka npenapaTton (MHTEpPEpOHbl, UHTEPICHKUHBI, UHCYJIUH).

3 KpaTkoe conep:kanue Iy cUMIIMHBI

Beeoenue. Bpenenue B MEAMUMHCKYIO — OuorexHonoruto. OmpeneiaeHue  MEAMIIMHCKON
ouorexHonoruu. OTIM4MEe MEIUIIMHCKUX OMOTEXHOJOTMH OT MEIUIMHCKUX TexHojoruil. IlepcrexkTuBbl
OMOTEXHOJIOTMH B METUIIMHE.

Pazoen 1. Obuue npunyunsvl padomsl 6U000HEKMOE 6 MEOUYUHCKUX OUOMEXHOTIOZUAX.

L1.  Ocnognvie 3a0auu meduyunckou oOuomexnonocuu. COop U mOJNydyeHHE HHGMOPMALIUU:
JTMarHOCTUKYMBbI, OMOCEHCOPbI, UCTI0JIb30BaHNE OMOTEXHOJOTHYECKUX PELICHUN U MPUEMOB AJIsl TIOIYYESHUS
uHpopmauuy (MOHATHE O OUOTEXHOJIOTMYECKOM IIpHeMe); MNpoduiIakThka 3a00JIeBaHUN; TMOIYy4YEHUE
COOCTBEHHO JIEKAPCTBEHHBIX CPEJICTB (TEXHOJOIMM MOJY4YeHHUs HHCYIMHA, BUTamuHa C, BuTamuHa Bo,
peseprinHa, Ouokenbinens). Ilonstue o OmooObekTe. Knaccubukamuss 6n000bEKTOB. BHOOOBEKTHI B
(dbapmanuu, rUrieHe U CaHUTapuu.

12 Ycnoeua pabomer 6uoo6vexmos 6 ouomexnonocuueckux cucmemax. bUOTEXHOJIOrHYECKHUE
IIPOLIECChl, C Hayana W /0 KoHLa obOecreunBaeMble OMOOOBEKTOM (Ha HMpHUMEpPE TEXHOJIOTMM MOJy4eHUs
BUTaMUHa B2, pubodnaBuna, CTpenTOKMHA3bl, HEKOTOPBIX aHTUOMOTHUKOB). broTeXxHOIOrHUecue MmpoLeccsl
KaK CTapTOBBIM JTam JUid MOJyYEHHUS MCXOJHOIO ChIpbsl (Ha NpHUMEpE TEXHOJOTUH MOITY4YEeHHUS
IUpTEepuHOro aHaTOKCHHA). Vcrnosnb3oBaHHME OMOTEXHOJIOIMYECKOIro Ipoliecca Ha OJHOM U3 3TaloB
MOJIyUYEHHUsI JIEKapCTBEHHOTO CpelcTBa (OMoTpaHcopmaiuss - Ha MpUMEpPe TEXHOJOTUU MOJTy4yeHUs
ButamuHa C).

13.  I'enemuueckuii Koumponv 3a @QyHKyuonuposanuem o0uoodvekmos. llonxomer K
COBEpUICHCTBOBaHUIO 0HO00BEKTOB. lcrosib30BaHWE MPUPOAHBIX MEXaHW3MOB HM3MEHUYMBOCTH  JUIS
HaIpaBJIEHHOW CEJEKIIMM W HCKYCCTBEHHOTO OTOOpa OMOOOBEKTOB. MeETOIbl KJIETOYHOW HWHIKEHEPHH.
MeTtoipl TEeHHOW HMH)KEHEepHH (B TOM 4YHCIIE MOJydyeHHE BUIOCTEUU(PUUECKUX IS 4eJoBeKa IMpenapaToB
(uHTEepdepOoHbl, UHTEPICHKUHBI, HUHCYJIHH).
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14. Hmmoodunuzoseannvie 0u000vekmvr 6 Mmeouyunckux ouomexnonozuax. CrocoObl
UMMOOUIM3aMU OMOOOBEKTOB B MEAULIMHCKUX OMOTEXHOJIOTHAX (aaCOpOLMsl, KOBAJIEHTHOE CBSI3bIBAHUE,
METOJI MONEPEYHBIX CIIMBOK, MHKAICYJIMPOBAaHWE, MMMOOMIIM3ALUs IMYyTeM BKJIIOYEHHS] B IOJIMMEPHYIO
CTpyKTypy). Jlumocomsl, HaHOochepbl, Muxkpocdepsl, Ttanachepbl. Addunnas xpomartorpadus.
Hcnonb3oBanne MMMOOMIN30BAaHHBIX OMOOOBEKTOB B MEAMLMHCKUX OHWOTEXHOJIOTHSIX M B JUArHOCTHKE
pa3nuyYHbIX 3a00JiIeBaHUN (TEXHOJOTHHU TMOJYYEHMS TIIIIOKO30-(QPYKTO3HBIX CHUPOIOB, AMMHOKHCIOT W3
HaNEePCTAHKHU LIEPCTUCTOM; IIFOKO3HBIA OMOCEHCOp; MMMOOMIN30BAHHbIE OMOOOBEKTHI KaK JIEKAPCTBEHHbIE
cpeacTBa (CTpEeNToJieKa3a, COBPEMEHHBbIE IIIOBHBIE M MEPEBS30YHbIE MAaTEepUaIbl, HCIOJIb30BAHUE
MUKPOKAIICYJ B KOCMETOJIOTHH).

Pazoen 2. Ilonamue 06 ummynono2uu.

2.1. Cucmema ummynnozo 2omeocmaza. llonsrue o0 aHtureHax u anrturenax. CTpykrypa
anTturen. Knaccuduxanus anturen. EcTecTBEeHHbIM U MCKYCCTBEHHbIM UMMYHHTET. [loHsATHE O peakuusx -
rnodynuHa. TexHosorus TMOJY4YeHHsT HPOTUBOKOPEBOrO  Ipemapara  CepoJIOTMYECKOM
CHEU(PUUHOCTH (peaKuy arryifoTUHALUN U MIPELUIUTALINN).

2.2. Beedenue 6 cospemeHHy0 umMmyHoouomexuoaozuto. Knerounas nmwkenepus. [ ubpumomuas
TEXHOJIOTUSl TOJYYEHHUsS MOHOKJIOHAIbHBIX aHTUTeN. Vcnosib30BaHHE MOHOKIOHANBHBIX AHTUTEN JUIS
ouncTKU 6uonoruueckux xunkocredt. Immynocencopsl. JJHK-um PHK-npoOsr.

2.3. Cospemennvie npususounvie npenapampl. COBpeMeHHass KilacCU(PUKAIMSI BaKIUHHBIX
npenapaTtoB. MukpoOHble xuBble BakuuHbl (BakiuHa Kambmena u XKepena (BCG), BakuuHa npoTus
TYJIpEeMUH, IPOTUBOYYMHas BakluHa). BupycHble KUBbl€ BAaKIMHBI: BaKIMHa MpoTUB ocmbl (/[xeHepa),
BaKI[MHa MPOTUB BUpYca IOJMOMHUEINTA, BaKlKMHA NPOTUB >kedaTod nuxopanku (Teitnopa). Texnonorus
MIOJIyYEHUS KUBBIX BaKIUH. YOUThIe BaKUUHBI: OpromHOTH(O3HAs BaklMHA (BakiuHa BeHceHa u BaklMHa
Kane), BakiuHbl NPOTHUB KOKIIONIA, XOJEPBI, JU3EHTEPUU. TEXHOJOTrHs IOJyuYeHUs YOUTBIX BaKIUH.
Anatokcunbl. TexHonoruss mnoiydyeHus aHATOKCHMHOB. ChIBOpPOTOYHBIE Mpenaparbl. PekoMOMHaHTHbIE
BAKIIMHBI U BAKIUHBI-AaHTUT €HBI.

Pazoen 3. Ilpenapamul Ha 0CHOBE HCUBLIX KYIbMYD MUKPOOP2AHU3MO06. [10HATHE O TAPTHEPCKUX
OTHOIICHUSIX MEXIY MHUKPOOpPraHM3MaMHM M OpPraHM3MOM uesnoBeka. Pojib HOpMajabHOM MHKPO(DIOPHI
KHUIIEYHUKA YeJIOBeKa B (DYHKIMOHUPOBAHUU OpraHM3Ma 4yejoBeKa. TeXHOJIOTus IMOJIyuyeHHUs MpernapaToB
HOPMOQJIIOPOB, TPOOUOTHUKOB, TPEOUOTHKOB M CUHOMOTUKOB. TpeboBaHUs K IITAMMaM, UCIIOIb3YEMBIM IS
[IPUTOTOBJICHUS MPENApPaTOB HA OCHOBE JKUBBIX KYJIbTYP MUKPOOPTaHHU3MOB.

Pazoen 4. Canumapnas u npogunakmuueckana ouomexuonozusn. Vicnonp3oBanmue OHOCEHCOPOB U
JUArHOCTHUYECKUX CHCTEM JUIsI KOHTPOJISL 3a BO3JYXOM M CAHUTApPHBIM COCTOSIHUEM BOJHBIX CTOKOB.
OcHOBHBIE CaHUTApHbBIE T[OKa3aTeNu JJIi OLCHKM YPOBHS 3arpsi3HEHUS OKpYKalolled  Cpelibl.
Hcnonb3oBaHnue OMOTECTOB (MOpPCKUE CBETAIIMECS OAaKTepUH, MPOCTEUIINE TETPaxXUMEHbI, Aa(HUM) I
OLICHKH BJIMSIHUS OTXOJ0B Ha canpo(UTHYIO MUKPO(MIOPY U YUCTOTHI BOJHBIX CTOKOB. POJIb OMOTEXHOIOT MU
B CAaHUTApUU U NPOPUITAKTHKE Pa3INYHbIX 3a001€BaHUM.

4. O01béM yueOHOI U CIUNIUHBI
. O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E Akan. 4. AcTp.u.
OO0miasi Tpy10€eMKOCTb AUCIHUNJIMHBI 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
B TOM 4HcJje B (popMe NPAKTHYeCKOil MOAT0TOBKH - - -
Jlexmum (JIex) 0,89 16 24
B TOM 4ucJie B (popMe MPaKTUUECKOU MOATOTOBKH - - -
[IpaxTuueckue 3anstus (I113) 0,89 16 24
B TOM 4ucJie B (popMe MPaKTUYECKOU MOATOTOBKH - - -
CamocrositesbHas padora (CP): 2,11 76 57
KonrakTHas camocrositenbHas paboTa 211 0,4 0,3
CaMoCTOSATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI ’ 75,6 56,7
Buj koutpoas:
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3a4eT ¢ OLIEHKOH + + +

Buja nToroBoro KOHTpoOJIA: 3auer ¢ oneHKOi

AHHOTANUA padoyeid NPOrpaMmMbl AUCUUIIIMHbBI
«BHOreoTeXHOJI0rus»

1. Ileab IMCHUILUIMHBI - O3HAKOMUTH CTYACHTOB C HOBBIMH 3(PPEKTUBHBIMH METOJAMH J0OBIYM U
nepepaboTKU  MHUHEPAIbHOIO  ChIPbS, CO3/JaHMEM O€30TXOAHBIX M  MAJOOTXOJHBIX TEXHOJIOTHUH,
ofecreunBarOINX KOMIUIEKCHOE MCIOJIb30BaHUE MUHEPAIbHBIX pecypcoB. Ilpu 3Tom mpexnonaraercs, 4yTo
CTYIEHTBI UMEIOT (PyHIaMEHTAJIbHYIO [TOATOTOBKY IO TEOPETUYECKUM pazjieliaM XUMUU, OMOXUMUH, oouieit
OMOJIOTMM U MHUKpPOOHOJIOTHH, OCHOBHBIM IIpolleccaM W ammnapaTaM XUMHYECKOW U OHOXUMHUYECKOU
TEXHOJIOTUHU.

2. B pe3yabTaTe H3yYeHHs TUCHUILINHBI 00YYAIOLIHIICA T0JI/KEH:

oonadams cnepyromumu npodeccruonanbapiMu (1K) koMmeTeHIMsIMU: TOTOBHOCTBIO OIIEHWBATH
TEXHUYECKUE CPEACTBA W TEXHOJOTHMU C YYETOM 3KOJOrM4eckux mocienctBuil ux npumenenus (I11K-3);
CHOCOOHOCTRIO padOTaTh C HAayYHO-TEXHMUYECKOW UH(OpManueil, HCIO0JIb30BaTh OTEYECTBEHHBIH W
3apyOexHbIN onbIT B podeccuonansHoi aearenbHoctu (I1K-8); Bnagennem mianupoBaHus 3KCIIEpUMEHTA,
00paboTKH U MpecTaBiieHus noJydyeHHbIX pe3ynbraTtoB (11K-10);

3name: OCHOBHBIE TNPUHIUIBl OpraHU3allid  OMOTEXHOJOTMYECKOr0  IPOU3BOJICTBA,  €ro
UEPaApXUUYECKYI0 CTPYKTYpPY, METOJ/bl OLEHKHU 3((HEKTHUBHOCTH IMPOU3BOJICTBA; MPUHLIMIIHUAIBHYIO CXEMY
OMOTEXHOJOIMYECKOr0  MPOM3BOJCTBA; OSKOHOMHYECKHE KPUTEPUM  ONTHUMHU3AIMHU  MPOU3BOJCTBA;
OCOOCHHOCTH MOJICIMPOBAHMS, MAcIITaOMPOBaHMSI M ONTUMHU3ALUMU OHOTEXHOJOIMYECKUX CXEeM U
MPOIIECCOB; OCHOBBI OMOTEXHOJIOTUH, OCHOBHBIE OMOOOBEKTHI M METOJIbI padOThl C HUMH; OMOXHUMHUYECKHE,
XUMHUYECKHE U (PU3UKO-XUMUYECKUE ITPOLECCH, IPOTEKAOLINE B OHOpEakTOpax 1 Ha CTausix nepepaboTKu,
CBSA3aHHBIX C BBIICJICHHUEM M OYMCTKOM II€JIEBOIO NPOAYKTa; 3aKOHOMEPHOCTH KHHETHKH pOCTa
MUKpPOOPIraHU3MOB U 00pa3oBaHUs MPOIYKTOB METa00JIM3Ma; MOJIEIH pOCTa U 00pa30BaHUS NPOIYKTOB;
METO/1bI KyJIbTUBUPOBAHMUS,

Ymemps: BbIIENATH NPOAYKTHl META0O0JIM3Ma U3 KYJIbTYpadbHOM >KMIKOCTH M KJIETOK IpPOAYLIEHTa
METO/JIaMU 3KCTPAKIUHU, OCAXJEHHSA, HOHHOTO OOMEHa M YJIbTPAaKOHUEHTPUPOBAHHUSA;, OCYLIECTBISAThH
KOHTPOJIb COJEpXKaHUS ILEJIEBOIO0 KOMIIOHEHTa B THOJYNPOJIYKTAaX, IOJy4aeMbIX Ha OTIEIbHBIX
TEXHOJIOTUYECKUX CTaAUSIX; MPOBOJUTH OOpabOTKY pe3ysbTaTOB M3MEPEHUM C HCIOJIb30BAaHUEM IAKETOB
MPUKIAJHBIX MPOTrpamMM; MCIOJIb30BaTh CTaHAAPTHl M Jpyrue€ HOpPMATHUBHBIE JOKYMEHTHI IpPU OILICHKE,
KOHTpOJIE KauecTBa U CepTU(UKALIMU ChIPbS U MPOIYKIUH; ONPEAEIATh MapaMeTPhl ChIPbs U MPOAYKLIUU ITPU
X cepTU(UKAIUKU; BBIOPATh pallMOHAIBHYIO CXEMY OHOTEXHOJIOIMYECKOIO IIPOM3BOJCTBA 3a/JaHHOTO
MIPOJIyKTa, OLIEHUBATh TEXHOJOTUYECKYI0 IPPEKTUBHOCTh MPOU3BOJICTBA, Brademsb: METOIaMU OUYHUCTKU U
CTepWIM3alMU BO3/yXa, KOHCTPYUPOBAHHUS U CTEPWIM3ALMM HMUTATENbHBIX CpEel; METOJaMH IMpPOBEIECHUs
CTaHJAPTHBIX MHCIBITAHUM 10 ONpeAeNeHUI0 IMoKa3areaell (U3UKO-XUMUYECKHX CBOMCTB CHIPbS H
MPOJIYKIIMHU; METOJAMU TEXHUYECKOTO KOHTpPOJIA IO COONIOACHUI0 TEXHOJIOTMYECKOW JUCLUMIUIMHBI B
YCIIOBHUSAX JEUCTBYIOIIET0 OMOTEXHOJIOIMYECKOTO IPOU3BOJICTBA; METOJIaMHU ITUIAHUPOBAHUS, [IPOBEICHUS U
00paboTKK OMOTEXHOIOTMUYECKUX SKCIIEPUMEHTOB.

3. KpaTkoe conep:kanue 1y cUMIIMHBI

Beéeoenue. OcHOBHBIE BOIIPOCHI, pemiaeMmble OnoreoTexHosorueidl. COBpEeMEHHOE COCTOSHHE H
MEePCIIEKTUBBI PA3BUTHS OMOTE€OTEXHOJIOTUH.

Paszoen 1. Mukpoopzanu3zmul u ux pojiv 6 OU02€0MEeXHOI02UU MEMA108.

MHuKpoopraHu3mMbl 1 MHUKPOOHOJIOTMYECKUE MPOLECChl, BAKHBIE Ui THIIPOMETAIUTYPTUU: OKHCIECHUE
CyIb(GUIHBIX MHUHEpPAJIOB, 3JEMEHTHOM Cepbl M 3aKHCHOTO JKeje3a; oOpa3oBaHHE OPraHOTPOPHBIMU
MHUKPOOPraHU3MaMU OPraHWYeCKUX COEIMHEHUMH, NePeKUcei u T.1., ClIOCOOHBIX AECTPYKTUPOBATh MUHEPAIBI 1
OKUCIIITh WJM BOCCTAHABIMBAaTh XHMUYECKME OJIEMEHTbl C IEPEMEHHOM BaJEHTHOCTBIO; aKKyMYJISLUs
MHUKPOOPraHU3MaMHU XUMHUYECKUX 3JIEMEHTOB WM UX OCAKICHUE.

Paszoen 2. Cnocoovl 6akmepuanbHo20 blue1aUUBAHUA YGCHIHBIX MEMAI08.

Omnpenenenre NpUroAHOCTH Py AJs BbllenaunBanus. OnpeneneHue XMMHIeCKOro CoCTaBa py/l,

KOHLIEHTPAaTOB M TMPOAYKTOB BblUIeIaunBaHus. VHTeHCHUUKanus MOpoleccoB OaKTepHaabHOTO
BbIIIIEJIAYMBAHMUS.

21 Texnonozua Kyunozo u noozemnoz2o eviuenauusanusn. OOIINE TMOJOXKEHUS KYyYHOTO H

141




MIO3€MHOI0 BbIIIEJauMBaHUs. BplllleaunBaHre IBETHBIX METAIOB B oTBasax. KydHoe BbllenadynBaHue
Npo6sieHo pyIHON TOPOJbl, OTXOJ0B TOPHOJOOBIBAIOIIEH MPOMBIIUIEHHOCTH, MOOOYHBIX OEIHBIX PYI.
bakTepuanbHOe BblllleTaunBaHie BbIPAOOTAHHBIX PYAHBIX 3aj€Kel Ha MecTe 3ajieraHus. BolenaunBaHue
ypaHa Ha MecTe 3aieraHus. TexHoJoruyeckass cxeMa Ky4HOI'O U IMOJ3EMHOI0 OakTepuaibHO-XUMUYECKOTO
BBIIIENIAYMBAHUST MEIM, HHUKENIs W KoOajbTa M3 MEOHO-HUKeNeBbIX pyA. OoOoraiieHue pyJ LBETHBIX
METAJJIOB C UCIIOJIb30BAHUEM CYJIb(aTpeIyLUPYIOIINX OaKTepuil.

2.2 Texnonozua uanoeozo eviujenauueanun. OOIUE TMOJIOKEHUS YaHOBOTO BbIIIEIAYUBAHMUSL.
TexHonoruss 4aHOBOTO OaKTEpPHUAJIHLHOTO BBILIEIAYUBAHUSA CYJIb(UIHBIX KOHLIEHTPATOB B PA3IMYHBIX
peXuMax KyJIbTUBUPOBaHUS OaKTEpUil.

TexHonorn4eckue acrekTbl nepepaboTku CylIbPUAHBIX KOHIIEHTpAToB. V3BieueHue ypaHa, 30J0Ta,
cepebpa, Meau M JPYrMX METANIOB U3 OKUCHBIX Pyl WIM YHOPHBIX CYIb(UIHBIX KOHIIEHTPATOB.
[lepepaboTka o0JIOBOCOJEpkAIIMX KOHILIEHTPAToB. TexXHOJOrMyeckass CXeMa OUYUCTKU OJIOBSIHHOTO
KOHLIEHTpaTa OT MBIIIbAKAa U KOMIUIEKCHasl NepepaboTKa OJIOBSHHO-MEIHO-MbIIIbSIKOBBIX KOHLEHTPATOB.
BrimenaurBanue Mapraana. MukpoOHoaorndeckoe BhlllleJauyuBaHUe aTFOMUHUS.

Pazoen 3. Texnonocuueckue acnekmuvl nepepadomiu KoJIEKMUBHBIX PyO, KOHUEHMPAmMos u
MUHEPATIBHOZ20 CbIPbA.

3.1. Ilepepabomka Konyenmpamoe u KonekmusHuix pyo. IlepepaboTka KOJUICKTUBHBIX METHO-
LIMHKOBBIX pyd M KoHUeHTpaToB. llepepa®oTka MeAHO-HUKENEBBIX, CBUHIIOBO-IIMHKOBBIX, MEIHO-
BUCMYTOBBIX, CYpPbMSIHO-PTYTHBIX U APYTUX KOHIIEHTPATOB.

[TepepaboTka 305I0TOCOAEPKAMUX KOHIICHTPATOB. I3BiieueHne 30710Ta W3 CYAbOUIHBIX DY
OKHUCJIEHHE Cylb(uIHBIX MHHEpanoB. IlepepaboTka 30J0TOMBIMIBIKOBBIX PYJ U KOHIIEHTPAaTOB:
OakTepuanbHas 0€300kuroBass TexHoOJIOTHs. V3BIedeHHEe 30J10Ta M3 YIJIUCTBIX 30JO0TOMBIIIBIKOBBIX
KOHLIEHTPATOB. BrllienaunBanue caMopoJHOTo 30J10Ta.

3.2. Mukpoobuonozuueckaa  nepepaGomka  MUHEPANbHO20  cobipbA.  OQbozaugenue  pyo.
MuxkpoOuonoruueckuii ~ cnocod  o0e3kele3uBaHUS  MUHEPAJBHOTO  ChIpbs.  buoreorexHomnorus
obeccepuBanus yriei. buoreorexnosorus u 60prd6a ¢ METAaHOM B YrOJIBHBIX IIaxTax. buoreorexnonorus u
MOBBIILIEHUE OTHaYM HepTeornaun miactoB. OOorameHue pya H - KoHIEHTpaToB. Ilpumenenue
cyibdaTpeyuupyomux 0akTepuil B mpoueccax (aoTaluu OKUCIEHHBIX MUHEPAJIOB.

3.3.  Buocopoyus memannoe uz pacmeopos. MukpoONOJIOTHYECKOE H3BIICUYCHUE METAILIOB W3
pacTBOpOB U CTOYHBIX BOJ. HoBble HampaBieHHs B OHOTHApOMETaIypruu: OuocopOuus (U3BJI€UECHUE U3
pa30aBiIeHHBIX PACTBOPOB CBUHIIA, PTYTH, ME/IU, HUKEIIA, XpOMa, ypaHa, 30J10Ta, cepedpa, IJIaTHHbI, CEJIEHA),
ocajk[eHHe METallloB B BUIE CyIb()HIOB WIM LMAHUIOB (U3BJeYeHHE Meau), BoccTaHobienue Cré' B
OBITOBBIX CTOYHBIX BOJaX. THIBI B3aUMOJAECHCTBUI MEX Ay METAJUIAMU U MUKPOOHOM KIIETKOM.

4. O0béM yueOHOI U CIUNIUHBI
. O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThl
3E Akan. 4. AcTp.u.
OO0masi Tpy10€eMKOCTb AUCIUNJIMHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexmum (JIex) 0,89 16 24
B TOM 4ucJie B (popMe MPaKTUUECKOU MOATOTOBKH - - -
[Ipaxtnueckue 3anstus (113) 0,89 16 24
B TOM 4ucJie B (popMe MPaKTUYECKOU MOATOTOBKH - - -
CamocrositesbHas padora (CP): 2,11 76 57
KonraktHas camocrositenbHas padboTa 211 0,4 0,3
CaMoCTOSATENbHOE N3YUEHUE PA3/IEI0B AUCHUIIIMHbI ’ 75,6 56,7
Buj koutpoas:
3auer ¢ oneHKoii + | + +
Buja nToroBoro KOHTpoOJIA: 3ader c oneHKOM
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AHHOTANUA padoyeil MPOrpaMMbl AUCUUIIMHbBI
«IInmeBasi OMOTEXHOJIOT M

1.  Heap mucuuniauHbl. [Inmesas OnoTexHoorus - NepCreKTUBHOE HarpaBieHue Hayku. Celiuac
NuUIIeBasl MPOMBIIUIEHHOCTh MPEBPAaTUIaCh B MOIIHYIO OTpacib HApOJHOTO Xo3dicTBa. Mcmnonb3zoBaHue
KJIACCMYECKUX M BHEJIPEHHE HOBBIX TE€XHOJOIHMM MPOM3BOJCTBA IHUIIHM, BHEAPEHUE B CTPOH COBPEMEHHBIX
MIPOM3BOJICTB IO BBIPAOOTKE HOBBIX IMPOJIYKTOB IMUTaHUS, BKYCOBBIX J00aBOK JUKTYET HEOOXOIUMOCTh
MOATOTOBKH BBICOKOKBATU(HUIIMPOBAHHBIX CIIELIMATNCTOB B3TOM 00J1acTH.

2. B pe3yabTare n3yuyeHHsl AUCUMILUIMHBI O0YyYaIOLIUICHA [OJKeH: 001a0amb ClEeNyIOIUMU
npodeccuonHanbibiMu  (I1IK)  koMIeTeHIMsIMHU: TOTOBHOCTBIO OLIEHHMBATh TEXHUYECKHUE CPEICTBAa W
TEXHOJIOTUU C Y4YE€TOM d3KoJiorndeckux nocienctBuil ux npumenenus (I1K-3); Bmagenuem miaHupoBaHHS
JKCIEpPUMEHTa, 00paboTku U TmpexacraBieHuss  nosydeHHbIX pe3yiapraToB (IIK-10); roroBHOCTHIO
Y C MOJIb30BaTh COBPEMEHHBIE WMH()OPMAIMOHHBIE TEXHOJOTUM B CBOEH MpodecCHoHANbHOW 00JacTH, B
TOM 4Hcie 0a3bl JaHHBIX U MaKeThl NpUKIagHbIX nporpamm (I1IK-11);

3name: OCHOBHBIE NPHUHLMIIBI OpraHU3alMyd OMOTEXHOJIOIMYECKOro IPOU3BOJCTBA IMHILEBBIX
MPOJIYKTOB, €ro HUEepapXU4yecKyld CTPYKTYpY, METOJbl OLEHKH JPPEKTUBHOCTH MPOU3BOJICTBA;
MPUHIUIHAIBHYIO CXeMY OMOTEXHOJIOTMYECKOTO MPOU3BOJCTBA; IKOHOMUYECKUE KPUTEPUH ONTHUMM3ALUU
IIPOM3BOJICTBA; OCHOBBI IMHIIEBOI OMOTEXHOJIOTHH, OCHOBHBIE €€ OOBEKTHI U METOJbl PabOThl C HHUMH;
OMOXMMHYECKHUE, XMMHYECKHE U (PU3MKO-XMMHUUYECKHE IPOIIECChl, MPOTEKarolue B OMOpeakTopax M Ha
CTausAX MepepadOTKH, CBSI3aHHBIX C BBIJIECICHUEM U OYUCTKOM [EJIE€BOr0 MPOAYyKTa IMUIIEBOI0 HA3HAUECHMUS,;
3aKOHOMEPHOCTH KHHETHUKU pOCTa MHMKPOOPraHU3MOB M OOpa3oBaHMsI MPOAYKTOB METabOJM3Ma; METO/bI
KYJIbTUBUPOBAHUSL HA Pa3JIMYHBIX MUTATENBHBIX Cpelax, COJAEP)KAIIUX KOMIIOHEHTBhl PACTUTENBHOTO HWIIU
KUBOTHOTO IIPOUCXOKIACHUS,

Ymemwb: oOcCylIECTBISAT, KOHTPOJb COJEPXKAHHUS LIEJIEBOrO0 KOMIIOHEHTa B IOJIYNPOAYKTaXx,
MIOJIy4a€MBIX Ha OTJEJbHBIX TEXHOJOTUYECKUX CTAAUSIX; IPOBOIUTH 00pabOTKY pe3ylbTaTOB U3MEPEHUN C
HCIIOJIb30BAHUEM I1aKETOB MPUKJIAJHBIX I[POTPaMM; HCIOJIb30BaTh CTAHJApThl U Jpyrue€ HOPMAaTHUBHBIE
JOKYMEHThl TIpU OIIEHKE, KOHTpOJI€ KauecTBa U CEPTHU(PHUKALUU ChIPbS U MPOIYKIHH; OIPEAEIATh
napaMeTpel ChIpbsi M MPOAYKIMM TMpH UX cepTU(UKALMK; BbIOpaTh pAlMOHAIBHYIO CXEMY
OMOTEXHOJIOIMYECKOro POU3BO/ICTBA 33AHHOTO MPOAYKTA, OLEHUBATh TEXHOJOTHYECKYIO 3(h(HEKTUBHOCTD
IIPOU3BO/JICTBA,

Braoems: meTonamMm OYMCTKM W CTEpWIM3ALMU BO3[yXa, KOHCTPYHMPOBAaHHS M CTEpPHIM3ALUU
MUTATENIbHBIX Cpell; METOJIaMU IPOBENCHHS CTAaHIAPTHBIX HCIBITAHUN IO ONPEIENICHUIO IOoKa3arenen
(U3UKO-XMMUYECKUX CBOWCTB ChIPbSl U MPOAYKIIMH; METOJAMHU TEXHUYECKOIO KOHTPOJISI IO COOJIIO/IEHUIO
TEXHOJIOTUYECKOW JUCUMIUIMHBI B YCJIOBHUSAX JEHCTBYIOLIErO0 OHOTEXHOJOTMYECKOIO IPOU3BOJICTBA;
METO/IaMH IUIAaHUPOBAHMSI, IPOBEJICHUS U 00padOTKH OMOTEXHOJOTUYECKUX IKCIIEPUMEHTOB.

3. KpaTkoe conep:kanue 11 cUMIIMHBI

Beeoenue. CoBpeMEHHOE COCTOSTHUE TTUIIEBON OMOTEXHOJIOTHH.

Pazoen 1. buomexunonozuueckoe Rnpou3eo00Cmeo 6euyecme u CcOeOUHEHUll, UCHOIb3YeMbIX &
nuwieeoil npomwvluinennocmu. lluiiesbie KUCIOThl (JIMMOHHAS, MOJIOYHAs, YKCYCHasi). AMMHOKHCIIOTBHI.
Jlunuapl. Butamunbl. ®depMeHTHbIE MpenapaThl. buomacca MHKpOOpraHM3MOB KaK HMCTOYHHMK Oelka.
MuKpoOpraiu3Mbl, HCIOJIb3yEMbIE B MUIIEBOM MPOMBIIUIEHHOCTH. XJIEOOMEKapHbIE IPOXOKH M UX
skcneptusa. IlumeBsie n100aBKH, MOdydaeMble OMOTEXHOJOTUYECKUM IyTeM (IOJKHCIUTENH, YCUIUTEIU
BKYCa, apOMaTU3aTOPbl, KPACUTEINH, 3aTYCTUTEIH U Jp.).

Pazoen 2. Iluweeana oOuomexnonozus npooOyKmoe u3 Coblpbia HCUGOMHO20 U PACHIUMETbHOZ0
npoucxoicoenus. MoaoyHble MPOTYKTHl U UX KIacCU(PHUKALUSA B 3aBUCUMOCTH OT HUCHOJIb3YEMbIX 3aKBACOK.
[Ipoueccel, mpoTekaroue npu GpepMeHTanuu Mojoka. MUKpOOpraHus3Mbl, BXOJSIIUE B COCTaB 3aKBACOK.
OyHKUMOHANbHAS poJib Oakrtepuil. budumonpoaykrel. BHoTexHOJIOrMYECKHE MPOLECChl B IPOU3BOJICTBE
MSACHBIX M PBIOHBIX HIpPOAYKTOB. IluieBas OHMOTEXHOJOTHUS NPOAYKTOB U3 CBHIPbS PaCTUTEIBHOTO
npoucxoxaeHus. bpoauneHbeie npousBoncTBa. IlnBoBapenune. OcoOEHHOCTH MPOU3BOJCTBA PA3IUUHBIX
CHUPTOCOJIEPKAIMX MPOAYKTOB. XieOomeueHue. [Ipon3BoacTBo (PYKTOBBIX COKOB. MHKPOMUIIETHI B
IIPOM3BOJICTBE MPOAYKTOB PACTUTEIHHOIO IPOUCXOKACHHUS.

Pazoen 3. Hoevie popmul 6enkoeoii nuuwju. benok xak cbipbe A NMPOU3BOACTBA HOBBIX (opM
nui. OCHOBHBIE KpPUTEpUM KadecTBa NHIIEBOro Oenka. DyHKIMOHAJIbHBIE CBOWCTBAa Oelika
(pactBopuMOCTh U TreneoOpasyroniue cBoiicTBa). [lomyuenue mnuieBoro Oenka. AHTUIUATATEIbHBIC
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KOMITOHEHTBI OEJIKOBOTO ChIpbsi. BrIOOp pannoHanbHON TEXHOJIOTUU BblAeneHus Oenka. benku 60608 cow,
OEJIKOBBIC M30JISATHI M3 IIPOTA CEMSH IMOJCOJHEYHUKA. [ puObl Kak ncTouHuK Oenka. OCHOBHBIE MPOIIECCHI
nepepaboTku O6enka B HOBbIE hopMbl Ui, PecypcocOeperaronire TeEXHOIOTHHA KOMIUIEKCHOUW TepepaboTKu
JUCTOCTEOCIEHOM OMOMAcChl CEeSHBIX TpaB M JIPYIMX BHIOB PACTUTCIBHOTO CHIPbS. [IpUHITUIIBI
KOHCTPYHPOBAHUS  IHIIEBBIX TPOAYKTOB C  3aJaHHBIMH  KAa4eCTBECHHBIMH  XapaKTCPUCTHKAMHU.
KoMOuHUpOBaHHBIC THUIICBBIC MPOIYKTHI. MeXIyHapOJHBIC CTAaHIAPTHI U COBPEMEHHBIC HAIpaBICHUS
pPa3BUTHS YOpPABJICHUS KadecTBOM. Bompocsl Onoiorndeckoit 0O€30MacHOCTH, KOHTPOJIS KadecTBa,
CTaHJIAPTH3AIUU ¥ CEPTUPHUKAIIUH ITPOJTOBOJIECTBEHHOTO CHIPHSI.

4. O0béM yueOHOM TUCHHIIIMHBI

Buabl yueOHo# padoThl Obnem AuCHMILTHHbL
3E AKajn. 4 Actp. 4

OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY IJIaHY 2,0 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
B TOM 4McJie B (popMe NPaAKTHYECKOH MOATOTOBKHU - - -
Jlexmuu (JIex) 0,44 16 12
B TOM 4HCJI€ B hOpME MPAKTHUECKOU IMOATOTOBKH - - -
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4HCJIe B OpME MPAKTHUECKOU IMOTOTOBKH - - -
CamocrositesbHas padora (CP): 1,11 40 30
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IeiIOB AUCHHUIIIMHbI 39,8 29,85
KonrtakTHas camocrositenbHas paboTa 111 0,2 0,15
3auér + + +
Buja koHTpOJIs 3a4éT

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«OCHOBBI TOKCHUKOJIOTHH

1. eab aucuumiIuHbl «OCHOBBI TOKCUKOJOTMH» O3HAKOMUTH CTYJIEHTOB, C OCHOBHBIMU
MOHATUSMH TOKCHUKOJOTMM M SKOTOKCHUKOJIOTWH, C CHUCTEMOM pa3pabOTKu, KOHTPOJIE U METoJaMu
ONPENENEHUs] TMIMEHNYECKNX HOPMATHBOB, CUCTEMOM M METOJAMM 3KOJIOIO-TOKCUKOJOTHYECKONW OLEHKH
OOBEKTOB XO3SICTBEHHON JI€ATENbHOCTU YEJOBEKa, OCHOBAMHU 3KOJOTMYECKOr0 MOHUTOPHUHIA, C
NEeUCTBYIOLIEH 3aKOHOJATENbHOM CHCTEMOM, MPUPOJAOOXPAHHBIMU HOpMamMu U npasBuiamu. OcobeHHOe
BHUMAHUE YJENAETCS PAaCCMOTPEHHUI0 HKOJIOTOTOKCHUKOJIOTHUECKUX OCOOEHHOCTEH OMOTEXHOJIOTUYECKUX
ITPOU3BO/ICTB.

2. B pe3yabTare u3yyeHHMs AUCHUILVIMHBI O0y4yallmMiicsi M0 nporpamMMe OakajaBpuara
HOJIFKEH:

oonadams cnepytomumu npodeccrnonansupiMu (I1K) xommeTreHIusIMu: TOTOBHOCTBIO OIICHHBATH
TEXHUYECKUE CPEACTBA M TEXHOJOTHMU C YYETOM 3KOJOrMueckux mocienctBuil ux npumenenus (I11K-3);
BJIQJICHUEM IIJITAHUPOBAHUS SKCIEPUMEHTa, 00pabOTKU U IMpeACTaBICHUs MOIy4eHHbIX pe3yibTatoB (I1K-
10); TOTOBHOCTHIO  HCIIOJIb30BATh  COBPEMEHHbIE  MH(POpPMAIMOHHbIE  TEXHOJOTMH B  CBOEH
npodeccruoHalIbHOM 00s1acTH, B TOM 4ucie 0a3bl JaHHBIX U aKeThl MpukiaaHbix mporpamm (IIK-11);

3nHamb: MCTOYHUKHU TOSIBJIIEHUS MOTEHLMAIbHO TOKCHYHBIX BEIIECTB B OKpYXKAIOUIeH cpene; MmyTu
MOCTYIUIEHHUST TOKCHHHBIX BEUIECTB B OpPraHU3Mbl, TOHSATUSA: KCEHOOMOTHK, HAHOYACTHIIBI, JIO03bI,
KOHLIEHTpALlUK, TOKCHUYECKUN H(P¢eKT, NpeaesbHO JOMYCTUMbIE KOHIIEHTpPAllMM; OCHOBHbBIE TI'PYIIIBI
3arpsi3HUTENEH, MyTH KX MUrpaluM, TpaHcHOpMalMd M HAKOIUIEHHS] B HKOCHUCTEMAX; MEXaHH3MBI
BO3JICHCTBUSL (AKTOPOB cCpeAbl Ha OpraHU3M M INpPEelesbl €ro yCTOMYMBOCTH; IYTH aJanTaluu K
CTPECCOPHBIM BO3JIEHUCTBUSIM CpPEIbl; OCOOCHHOCTH BIIMSHHUS 3arpsi3HEHUM pa3iMyHOM MPUPOABI Ha
OTJIeIbHbIE OPTaHU3Mbl U OUOIIEHO3bI, HA OPraHU3M YeJIOBEeKa.

Ymems: camocrosTensHO paboOTaTh C JUTEPATypod il TOHMCKa HHPOpManuu 00 OTIACITHHBIX
OTpeJeNICHUsX, TOHATUAX U TEPMHUHAX, OOBACHEHUS UX NPUMEHEHUSI B MPAKTUUECKUX CUTYALUSIX, PEIICHUS
TEOPETUYECKUX M MPAKTUYECKUX THUIIOBBIX M CHCTEMHBIX 3aJay, CBS3aHHBIX C MPOQecCHOHAIbHOMN
NeSITeIbHOCTIO; OCYLIECTBIISATh MOUCK HMH(GOpMAluu O NOTEHUUAIbHBIX PHUCKaX IpPU MPOU3BOJACTBE U
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WCIOJIb30BAHUM PA3IMUHBIX MaTEpUajoB, B TOM YHCJIE€ HAHOYACTUL, B IMPOMBIIUIEHHOCTH MU OBITY;
HCIO0JIb30BaTh OCHOBBI TOKCHKOJIOTMYECKOTO HOPMHUPOBAHMS; IMPOBOJUTH AHAJIU3 OCHOBHBIX METOJUK
JETEKIIUA TOKCUKAHTOB B OMOO0BEKTaX

Braoemw: - meTonamMm KayeCTBEHHOI'O U KOJMYECTBEHHOIO OLIEHMBAHUS pHCKA AJs 3/10pPOBbS
HaceJIeHUs TpHU 3arpsi3HEHUH OOBEKTOB OKpYXAlolel Cpelbl; HaBbIKaMHU pabOThl C HAaydyHOU, HAy4HO-
TEXHUYECKOW W TAaTEHTHOW JHMTEPAaTypod, a Tak)Ke IMOMCKOM HHTEPHET-PECYpPCOB IO Bompocam Ouo- u
HaHO0OE30IMaCHOCTH.

3. KpaTkoe conep:kanue 11 cUMIIIMHBI

Beeoenue. DOxonoruueckas TOKCHUKOJOTHS KaK MEXIUCHUIUIMHAPHOE HAy4yHOE HalpaBJICHHE.
Bo3HHKHOBEHNE U OCHOBHBIE ATAIbl CTAHOBJIEHUSI SKOTOKCUKOJIOTMH KaK HaydHOro HampasieHus. [Ipenqmer
Y 33]1a44 SKOTOKCUKOJIOTHH.

Pa3zoen 1. AKkymanuzayua npoonemot 63auMOOMHOUICHUIL «4e/I08€K — OKpYyHcalouias cpeoa» Ha
coepemennom ymane pazgumus. Cucmemuslii n00X00 K AHAIUZY IMUX 63AUMOOMHOUEHULIL.

11 Bo3zoeticmsue xumuueckoco u Quauyeckoeo 3acpsA3HeHusi Ha Npupoonvie cpeovi. BrusHue
aHTPONOTEHHBIX (aKTOPOB Ha OUochepy U 310poBbe HaceneHus. i3MeHeHne CBOMCTB OCHOBHBIX 3JIEMEHTOB
o6uocepsl, MOHATHE "IKOJOTNUECKUX JOBYIIEK". OCHOBHbIE TUIIBI BPEIHBIX BO3/ICHCTBUI HAa OMOJIOrHYeCcKUe
OOBEKTHI.

12 Hanpagnenus sKomoKcukonocuu u Kpy2 peuaemvlix 3a0ay

[IpomblnuieHHas, SKOJIOTUYECKass U THIMeHHuYeckass TOKcukojorus. IloHsTus: BpenHoe BeIIeCTBO,
TOKCHYECKOe Bo3jeicTBrE U 1p. Crenuduueckoe 1 Hecrienupruyeckoe IeiCTBUE BPEIHBIX BEIIECTB.

Pa3zoen 2. Ocnosnvie nonamusa u onpeoenenus IKOMOKCUKOI02UU

2.1 OKonoeuneckue acnekmsl 3a2psa3HeHus okpyxcaroueli cpedsl. Knaccugurxayus 3aepsasnenul
1O UCMOYHUKAM U YOPMAM.

OcHoBHblE TUIBI KiIaccU(UKALUNA BpPEOHBIX BEIIECTB M OTpaBiieHUH. OcCTpple U XPOHUYECKHE
otpaBieHus. CrienuaabHble BUIbI AEUCTBUS SKOTOKCUKAHTOB: KaHIIEPOT€HHOE, MyTareHHOE, TePaToreHHoe,
AMOpUOTOKCHUYECKOE. BiusHIe Ha UMMYHHYIO CUCTEMY U YCTOMUHMBOCTH K MHPEKIUH.

2.2, Ilapamempvr moxcukomempuu. OcHO8Hble 3aKOHOMepHOCmU. YPOBHU OHOJIOTHYECKOTO
BO3JICHCTBUSL U CHUCTEMBbl TOKCHKOJIOTUYECKUX XapaKTepucTHK. KoHuenmuss moporoBocTd BO3JEHCTBUS
BpeaHoro BemiectBa. Koadduuuent 3amaca. Kymynsauusa Bpennsix BemecTB. KoapuiueHnt kymyssiuu.
AnanTands W KOMIICHCAIUsl TPU BO3ACHCTBHMU BpemHBIX BemiecTB. [IpuBbikanue. CeHCHOMIM3AIUS.
AJTMTUBHOCTb, CHHEPTU3M M QHTAarOHW3M TP COBMECTHOM JCHCTBUHU BPEAHBIX (PAKTOPOB OKPYKAIOIICH
Cpebl.

2.3. Ocnognvle  skomokcuxanmsl. MUKOTOKCUHBL.  Adnatokcunsl. Bxycoapomaruueckue
n006aBKU. XI€OOMEKaAPHBIC YIYUIIUTEIN. AHTHOKUCTUTENHN (AHTUOKCHUIAHTHI).

24.  Du3uxo-xumuueckue OCHO8bl MOKCUYUECKO20 6030eticmeus Hanouyacmuy. Conocmasnenue
pasmepos U Maccol ¢ Opy2umMu 00vbeKmamu, MONEKVIAPHLIMU U  KIeMOYHbIMU — CHPYKMYPAMU.
Pacnpocmpanennvie munvl mexnocennvix Hanouacmuy u ux npumenerue. PU3NKO-XUMUYECKUE CBOWCTBA
HAaHOMATEpHAJIOB: pa3Mep HAHOYACTUIl, UX CTPYKTYpa, XapaKTEpUCTHKAa ITOBEPXHOCTH HAHOYACTUIL.
B3aumoeiictBrue ¢ OMoIOrHIecKUMU 0O0BEKTaMHU.

Pazoen 3. Ikonozo-zuzuenuueckoe HOpmMuposanue

3.1.  OJkonoeuueckas ouaznocmuxa, OUOUHOUKAYUS U IKOJIo2UdecKUull MoHumopuHe. OCHOBHBIE

KPUTEPUU DKOJIOTO-TUTHEHUYECKOT0 HOPMUPOBaHUA. VICTOUHHMKM TOCTYIJICHUS 3arps3HSIOMINX
BEILIECTB B MPUPOJHbIE Cpeibl. MeTo/abl OLEHKH, NMpEeAEIbHbIE BEIUYHUHBI. DKOJOTUYECKHE HOPMATHUBBHI.
HopmaTtuBHbIE JOKYMEHTBI. DKOJIOTHYECKUH MOHUTOPHUHT.

3.2. Oyenxa 6o30eiicmeus Ha okpyxcarowyro cpedy (OBOC). OcnoBuble 3amaun. Hayunas,
3akoHoJarenbHas u HopmatuHas 0aza OBOC. CtpykTypa u coaepkaHHe.

3.3. L'ocyoapcmeennaa  skonoeuueckas — sxcnepmusza. OcHOBHble 3amaun. CTpykrypa.
Conepxxanrie MHPOpPMAIUUA IS HKOJOTHYECKOTO OOOCHOBAHUS XO3SMCTBEHHONW M WHOUW JEATEIHLHOCTH.
3aKoHOAATENIbHBIC aKThl 1 HOPMATHBHBIC JOKYMEHTHI.

Pazoen 4. Dkonoco-cuzuenuueckue - npobnemvt  OUOMEXHONOZUUECKUX  NPOU3IBOOCHIE.
"buonoruueckuit Qaxrtop". Ero xapaxrtepuctuka. OCHOBHbIE HCTOYHMKHM TMOCTYIUIEHMS 3arps3HSIOIIMX
BEIECTB. DKOJIOIMUYECKNE HOPMATUBbI U HOPMATUBHBIE IOKYMEHTHI.

4. O0béM yueOHOI U CIUNIUHBI
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Bun yueonoii padotnl Obwem AucHIINALL
3E Akaf. 4. Actp.u.

O0masi Tpy10eMKOCTb TMCHHIITUHbI 2,0 72 54
KontakTHasi padoTa — ayAMTOPHbIE 3aHSITUS: 0,89 32 24
Jlexumm (JIek) 0,44 16 12
[IpaxTuueckue 3anstus (I113) 0,44 16 12
CamocTosTebHad padoTa 1,11 40 30
KonTakTHas camocrosiTenbHas paboTa 111 0,2 0,15
CamMocTrosTenbHOe U3yUeHHE Pa3IeNioB AUCIUTUTHHBI ’ 39,8 29,85
Buj koHTpoOJIs:
3auer + + +
Buja uTOroBoro KOHTpOJIsI: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«OCHOBBI OMOKHMHETHKH»

1. leab IMCHMIVIMHBI — O3HAaKOMJIEHHE C COBPEMEHHBIMM IOJXOJaMH K MaTeMaTHYeCKOMY
OMMCAHNIO OMOXUMUYECKUX U MUKPOOHOJIOrHYeCKHX MpoleccoB. OCBOEHHE OCHOBHBIX MOJX0/I0B aHAIN3A U
COCTaBJICHUSI KUHETHMUYECKUX MOJEJEH, IPOTEKAIOUIUX B PEalbHbIX CUCTEMAaX, OMOXMMHUYECKUX peakuuil U
MHUKpPOOHOIOrHUecKux mpoueccoB. [Io okoHYaHWM M3y4YeHUs] Kypca M YCIEHIHOM CJayd 3a4eTa CTYJIEHTBI
JOJKHBI UMETh IIOJIHOE IPEJCTaBICHHE 00 OCHOBHBIX 3aKOHAX U MeToJaxX (epMEHTATUBHOW KUHETUKU U
OMOKWHETHKH.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

061a0ams  CIEAYIOUIMMH KOMIIETEHUUSMU: CIHOCOOHOCTHIO OOECIEeYuBaTh BBINOJIHEHUE IPABUI
TEXHUKHU O€30MacCHOCTH, IPOU3BOICTBEHHON CAaHUTAapHH, M0KapHOU Ge3onmacHocTU U oxpanbl Tpyaa (I1K-4);
CIOCOOHOCTRIO padOTaTh € HAyYHO-TEXHMUYECKOW UH(OpMaIuUeil, HCIO0JIb30BaTh OTEYECTBEHHBIN MU
3apyOexHbIN ONBIT B podeccuoHanbHoi nestenbHocTH (11K-8); BrageHuem miaHupoBaHus 3KCIIEPUMEHTA,
00paboTKH U MpecTaBiieHus nojydyeHHbIX pe3ynbraTtoB (I1K-10);

3Hamb: COBpPEMEHHbIE MPEACTaBICHUS O CTPOEHUH (PEPMEHTOB, MEXaHU3MAaX B3aUMOJICHCTBUS
(depmeHTa ¢ cyOcTpaToM, MOJEKYISIPHBIX MeXaHu3Max ()epPMEHTATUBHOIO KaTalu3a; MOJO0XKEHHUS TEOpUHU
Muxasnuca-MeHTeH; MeXaHHU3Mbl BO3JeHCTBUS APPEeKTOPOB (MHIMOMTOPOB/AaKTUBATOPOB) Ha (HDEPMEHTHI,
MaTeMaTHYECKOE OIKUCAHUE PA3JIMYHBbIX KHUHETHUYECKUX Mojenell Bo3aecTBUs 3((EeKTOpoB; BIUSHUE
YCIOBUH OKpyXarolied cpeiapl Ha KUHETUKY (EePMEHTATUBHBIX peakUuid; OCOOEHHOCTH METOJI0B
CTallMOHAPHOW ¥ HECTAalMOHAPHOW KHWHETUKU (EPMEHTATUBHBIX IIPOLIECCOB; OCHOBHBIE CIIOCOOBI
uMMoOUM3auu  (EepMEHTOB; OCOOEHHOCTH KHHETHYECKOTO OIMCAaHUS pEeakUUid IpU HCHOJb30BAaHUU
MMMOOMIIN30BAaHHBIX (DEPMEHTOB; KHHETHUYECKHE OCOOEHHOCTH pOCTa MUKPOOHBIX MOMMYJSIUIN; pa3iuyHble
TUIBI KUHETUYECKUX MOJEJIe pocTa MUKPOOHBIX HOIMYJISALUN; BIMSHUE YCIOBUM OKpYXaloUlel cpenbl Ha
KMHETUKY pOCTa MHUKPOOHBIX TMONYyJsALMNA; BapuaHThl HMHTUOMPOBAHUS M  aKTHBAlUM  POCTa
MUKpPOOPIaHU3MOB U UX KHHETUYECKOE ONMCAHNE; KHHETHUECKOE OMMCAHUE aCCOLUAIMIl MUKPOOPTaHU3MOB,
COBOKYITHOCTEW MOIYJISILUHI, B3aMMOICHCTBYIOIINX 110 PUHIMITY XUIITHUK-KEPTBA.

Ymemsw: onpenenarb KUHETUYECKUE NapaMeTpbl GEPMEHTATUBHBIX PEaKIUi, HCIOJb3Yys pa3iIHyuHbIe
TUNBI  Tpaduyeckoro aHaiu3a (EpPMEHTATUBHBIX IMPOLIECCOB; OMPENENATh THUII ~HMHTUOMPOBAHUS
(epMEeHTAaTUBHBIX PEaKIUil 10 pe3ysibTaTaM 3KCIEPUMEHTAIbHBIX UCCIEI0BAaHUMN; HAXOIUTh KHHETHUECKHE
KOHCTaHTbl B CJy4ae pa3JIMYHbIX BApUAHTOB HMHTUOMpPOBaHUS (EPMEHTOB, OOpPATUMOIl H30MeEpU3ALUU
(epMEeHTOB B HEAKTHBHYIO (OpMY, HHIMOMPOBAHUU CYOCTPATOM/IPOAYKTOM, HEOOpaTUMONW MHAKTHBALUU
(dbepMeHTa; pacCuMThIBaTh KUHETHUYECKHE IapaMeTphl pOCTa YHCIEHHOCTH MUKPOOHBIX MOMYJISALUNT;
COCTaBJIATh KWHETUYECKHE MOJIETN POCTA YUCIEHHOCTH MUKPOOHBIX MOMYJSIUN U HAKOIJICHUS MPOJTYyKTOB
OMOCHHTE3a; ONpeleNsITh JUMUTUPOBAHUE/MHTMOMPOBAHUE POCTAa MUKPOOHBIX MOMYISIIMM W3 BHJA
KMHETUYECKUX KPUBBIX POCTA.

Braoemwv: mMerogamMu  IUIaHUPOBAHUS — OKCHEPUMEHTOB IO  HCCIEJOBAHMIO KHHETUYECKUX
XapaKTepUCTUK (EPMEHTATUBHBIX IPOIECCOB; METOJAAMM TIpaHUuecKoOro aHaiau3a SKCHEPUMEHTaIbHBIX
JNaHHBIX (PEPMEHTATUBHBIX PEAKLMM, IPOTEKAIOUIUX B PEAIbHBIX PAacTBOpax; METOJaMH HCCIIEIOBaHUS 110
ONPEJIENICHUI0 KUHETUYECKUX IapaMeTpOB POCTa YHCICHHOCTH MHUKPOOHBIX MOMYISIIMM M HAKOILICHUIO
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IIPOJIyKTOB OMOCUHTE3a; METOJaMU OIPEICIIEHNS OCHOBHBIX KUHETUYECKUX ITapaMEeTPOB POCTA YUCICHHOCTH
MOMYJISILIUY B CIIy4YasiX JUMUTUPOBAHUS/UHIMOUPOBAHUSI POCTA.

3. Kpartkoe cogep:xaHue TUCUMIIJIMHBI

Beeoenue. [lpenmver u 3a1aun OMOJIOIrMUECKON KUHETUKH, €€ CBS3b C POJACTBEHHBIMU JIUCHUIUIMHAMU.
3HaueHue OMOJIOrMYeCKON KUHETUKU Juid OnotexHosnoruu. Mcropus pa3Butusi GepMEHTaTUBHON KMHETHKHU
1 OMOKWHETHKH.

Pa3zoen 1. @epmenmamuenan KUHEMUKA U KAMAu3.

Crpoenue u knaccuduxanus pepmentoB. KopepmenTsl, kodakropsl. CpaBHeHHE (HEPMEHTOB C
Karajau3aTopaMu. MoseKy/sipHble MEXaHU3MbI (PEpPMEHTATUBHOTO KaTalnu3a.

OcHOBHBIE TOJIO)KEHUS Teopuu (pepmMeHT-cyOcTpaTHOro Komiuiekca. BreBon nuddepenunanbHoil
¢dbopmbl ypaBHeHUsI Muxasnuca-MenTeH. YpaBuenue bpurca-Xomnaelna. Tunel KOOpIUHAT, HCHOJIb3yEeMbIE
JUI @aHAJIM3a KHHETHYECKUX KOHCTAaHT OMOXUMHUYECKUX peakluil B OuorexHosoruu. [lousarue 06
uHruouropax/aktuBaTopax. OTHOKOMIIOHEHTHOE (IIOJIHOCTHIO KOHKYPEHTHOE, IIOJIHOCTBIO
HEKOHKYypeHTHOoe) uHrubupoBanue. ['paduyeckas uHTeprnperanyss WHTHUOMPOBAHHUA B KOOPAMHATAX
JlaitnyuBepa-bepka, JlukcoHa. JIBYXKOMIIOHEHTHOE IIOJIHOCTbIO KOHKYPEHTHOE (B3aMMO3aBHCHMOE,
B3aMMOHE3aBUCHUMOE) HHTMOMPOBAHUE, TOJTHOCThI0 HEKOHKYPEHTHOE B3aMMO3aBUCMOE HHTHOMPOBAHHE.

BbiBoj| ypaBHEHHSI 1 0COOEHHOCTH HAXOXKJIEHHUS KaTAIMTUYECKUX KOHCTAHT B ciydasx oOpaTuMoit
n3oMepHu3anu GepMeHTa B HEaKTUBHYIO (popMy, HHIHOWpOBaHUs cyOCTpaToOM, aKkTUBALMU (PEpPMEHTA.

WnrerpanbHas ¢opma ypaBHeHus Muxasmuca-MenteH. OcoOeHHOCcTH ee  rpaduueckoi
UHTEpIpeTallii B Ccllyyae MWHIHMOMpOBaHMSI TNpPOAYKTOM. BinsHue Temmeparypbl Ha CKOpPOCTb
¢dbepmeHTaTuBHBIX peakuuil. [IpuMenenrne uHrerpaabHoil opMbl ypaBHeHUs Muxasnuca-MeHTeH B ciiydae
HeoOpaTuMoi nHakTuBauuu ¢pepmenta. Biausaue pH Ha ckopocTh (pepMeHTaTUBHBIX peakLnid.

Pazoen 2. Memoowl hepmenmamueHnoii KuHemuKu.

CranuoHapHas ¥ HecTallMOHapHas KUHETHKa (0COOCHHOCTH U ammaparypHoe 0(OopMIICHUE METO/IOB,
UX TOCTOMHCTBA U HEJIOCTATKH).

NmMob6unu3oBanHbie (epMEHTHI — JOCTOMHCTBA U HEJOCTaTKU. Pojb HOCUTENS MPH MCIIOJIB30BAHUN
UMMOOUIIN30BaHHBIX (QepMeHTOB. JlupQPy3uoHHBIE OrpaHHuYEHUs] B KaTajau3e HMMOOMIN30BaHHBIMU
dbepmentamu (MMMOOWIIM3aIUs B mopax, npoduis KoHIeHTpamuii). Moayns Tune. CrniocoObl ycTpaHeHHs!
TP Gy3NOHHBIX OTPaHUYECHUH.

Pazoen 3. Kunemuka pocma nonynayuil.

Kunernyeckue ocoO0eHHOCTH pocTa MUKPOOHBIX momymsituil. Knetounsiit nuukii. TunuyHast KpuBas
pocTta MUKpPOOHBIX KyJabTyp. OmnpeneneHue OCHOBHBIX MapaMETPOB pOCTa MUKPOOHBIX momyiasuui. Turbr
KMHETUYECKUX Mojeneil pocta MUKpoOHbIX mnonynsuui. IlpencraBienune o MeTabOIMYECKUX MOJEINAX
pocra. BiusHMe Ha KHHETUYECKHME MOJEIU OCOOEHHOCTEH pa3sMHOXKEHUS MUKPOOHBIX KYJIBTYP.
Oco0eHHOCTH KMHETUYECKUX MOJIeNIEH pOCTa OJJHO- U MHOTOKJIETOYHBIX KYJIBTYP.

Bnusinue ycnoBuii okpysxkatouieil cpenbl (pH, TemnepaTtypa, a’panust U Ap.) Ha KUHETUKY pocTa U
HaKOIUIEHHE  MeTaboJIMTOB  MHKPOOHBIX  KyJibTyp. JlUMUTHpOBaHHME pocTa  MHKPOOPTaHHU3MOB.
MHorocy6cTpaTHbIE ITPOLIECCHI.

WurubupoBanue ¥ akTUBALMA pOCTa MHUKpoopraHu3MoB. HMHruOupoBanue pocta H30BITKOM
cyoctpata. MHrubupoBanwe pocTta MUKPOOHBIX MOMYMSANMA TPOAyKTamMu MetadonusMma. OmpesereHue
ME€XaHHU3Ma UHTMOMPOBaHUS U3 BUJa KHHETUUECKON KPUBOU pOCTa KyJIbTYyphl MUKPOOPIaHU3MOB.

Oco0eHHOCTH KMHETUYECKOTO OMUCAHUS POCTa acCOLMALUi MUKPOOPTaHU3MOB.

[Tomynsiiuu, B3auMOIEHCTBYIOLIME IO IPUHIUITY XUITHUK-KEPTBA.

[lepuoauueckue KojeOaHUs YUCIEHHOCTH XUILHUKA U )KepTBbI B pamkax mojenu Jlotku-Bonbrepa.

4. O0bémM n3yuaeMoii 11 CHUNTIHHBI

B G110i DG O0bemM TUCUMIIIIMHBI
UIbl y4eOHOH padoThl 3E AK, 1. Actp. 4
O0uiasi TPy10€eMKOCTb IUCHUIIMHBI 110 Y4e0HOMY ILJIAHY 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
B TOM 4HcJjie B (popMe NPpaKTHYECKOH MOATOTOBKHU - - -
Jlexum (JIex) 0,89 32 24
B TOM 4HCJI€ B JOpME MPAKTHUECKOU IMOTOTOBKH - - -
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CamocrosiTesbHas padora (CP): 2,11 76 57
CaMocCTOSATETEHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 211 75,6 56,7
KonTtakTHas camocTosiTenpHas paboTa ’ 0.4 0,3
3a4ér ¢ oneHKOM + + +

Bua xoHTpOJIA 3auéT Cc OLEeHKOI

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«MeToabl M0J1IeKYISIPHO-0HOJIOTHYECKUX HCCIeI0BAHUIN
1. Henp mucuMnaMHbl — TpPUOOpETEHHE CTYJEHTaMH IPAKTHMUECKWX HaBBIKOB B o0jacTu

MOJIEKYJISIPHOM OMOJIOTMU JJ11 BOBMOKHOCTH YCBOEHHUS B OYAYIIEM pazInyHbIX MPUKJIAJHBIX HaIpaBIeHUI
B MOJIEKYJISIPHOM OMOTEXHOJIOTMH U T€HETUYECKON HHKEHEPUU.

2. B pesyabTaTe H3y4eHHUs JMCHHUILINHBI 00y4al0IMICH J0JI7KeH

Obnadams CHEAYIOMUMHA KOMIIETCHIIMSMU: CIIOCOOHOCTHIO OOECTICUMBATH BBIMOJTHEHUE MPaBUI
TEXHUKHU 0€3011aCHOCTH, IPOU3BOJACTBEHHON CaHUTAPUH, OXKapHOU Oe3omacHOCTH U oxpanbl Tpyaa (11K-4);
CHOCOOHOCTRIO paldOTaTh C HAyYHO-TEXHMUYECKOW UH(OpMalueil, HCHOJb30BaTh OTEYECTBEHHBIH W
3apyOexHbIN OoNbIT B podeccruonanbHon aestenbHocTH (I1K-8);

BJIQJICHUEM IUIAHUPOBAHUS SKCIIEPUMEHTA, 00paOOTKH M MPEJCTABICHUS MOIYYEHHBIX PE3yJIbTaTOB
(I1IK-10);

3nHamb: TEHETHKY M XMMHMUYECKYI0 OpraHM3allli0 KJIETOK JYKapuoT U MPOKAPHOT; MOJEKYJISpHbIE
MEXaHU3MBbl Mepefadyud TeHEeTUYEeCKOW HH(OpMalKU; CTPOCHHE M COCTaB FeHoMa IPOKAPUOTUYECKUX H
9YKapUOTHUYECKUX OpPraHU3MOB; PEKOMOMHAIMIO TEHOB; MOJIEKYISPHBI HHCTPYMEHTapUil TE€HHOM
UHXEHEPUU.

Ymems: omnpenenstb BO3MOXHBIE IyTH OHOCHMHTE3a KIIIOYEBBIX MHTEPMEAMATOB M LEJIEBBIX
MIPOJIYKTOB i BbIOOpa ONTHMAJbHBIX YCIOBUN OMOTEXHOJIOTHYECKOTO IPOLIECCa; aHaJIU3UPOBaTh POJIb
BHYTPHUKJIETOYHBIX KOMIIOHEHTOB, OMOTIOIMMEPOB U BBISBISITH B3aHMOCBS3b OMOXHMHUYECKUX MPOIIECCOB B
KIIETKE.

Bnaoems: wmetomamu wucciienoBaHus (U3HMKO-XMMHUYECKHMX CBOWCTB OHMOJOTHYECKH aKTHBHBIX
BEILIECTB; IMpPUEMaMH OIpeAETeHUsI CTPYKTYypbl OHOJIOTMYECKH AKTHUBHBIX COEJUHEHHM Ha OCHOBE HX
(OUBUKO-XUMUYECKUX  XapaKTEPUCTHK; TMpaBWIaMH  Oe30macHOM  paboThl B XHMHYECKOM |
MUKPOOHOJIOTMIECKO J1ab0paToOpHH.

3.Kparkoe coaepxxanue TUCUUIIMHBI

Beeoenue.

Benenue B gucuumiuny. @opmynupoBka neneil u 3aaad Kypca. OCHOBHbIE TEPMUHBI U MOHSTHUSL
3HaueHue MOJIEKYJIIPHO-OMOJOTHYECKUX UCCIIEIOBAaHUI B HAIIIU JTHU.

Paszoen 1. Ocnoenvie smansvt 6uocunmesa oenka.

Tpanckpunuus JIHK, ee xkomnonentsl. PHK-nmonumepasza u mpomotop. Tpacimanus, ee 3tamsl,
¢byakuus pubdocom. PekomOuuanms, ee tumsl U Mozenu. Mexanusmel pernapanuu JIHK. uc-tpanc
KOMHJIeMeHTaIIP[OHHbIﬁ TECT.

Pazoen 2. ['enemuueckoe kKapmuposanue. 1 €HETUYECKOE KapTUPOBAHHME C HCIIOJIb30BAHHEM
KOHBIOTAIMK, TpaHCAYKIUU U TpaHcopmanuu. [loctpoeHne renermuyeckux kKapT. TOHKOe reHETHUYECKOe
KapTUPOBAHUE.

Pazoen 3. Ananusz u ceoiicmea zenos. PU3NYECKUN aHAIU3 CTPYKTYpbl T'eHa. ['eTepoyrieKCHBIN
aHanu3. PectpuknmonHselil aHanu3. Meroasl cekBeHnpoBaHus. [losmMepasHas nenHas peakuus. Bersisienue
¢byHkuu reHa. @epMeHTHl PECTPUKIMM U MOJUPHUKAuU. BpineneHne U KIOHUpOBaHUE IeHOB. BeKTopsl
U1 MOJIEKYJIIpHOTO KJIOHMpoBaHus. [IpuHimnsl koHcTpynupoBanus pekoMOouHanTHbIX JIHK 1 ux BBeneHus
B PELUIIMEHTHBIE KIETKHU.

4.00béM n3yuyaeMoii JUCHUNIHHBI

Bun yueOHoi padboThl Obbem AfcUHIIMHEL
3E Akan. 4. AcTp.u.
OO0masi Tpy10€eMKOCTb AUCIUNJIMHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
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Jlexuuu (JIek) 0,89 32 24
CamocrosiTesbHast pabora 2,11 76 57
KonTakTHas camocrositesnbHas padboTa 211 0,4 0,3
CaMoCTOATENbHOE N3YUEHHUE PA3/IEIOB IUCHUIIIMHBI ’ 75,6 56,7
Buj koutpoas:

3a4er c oneHKOM + + +
Buja nToroBoro KOHTpoOJIA: 3ader c oneHKOM

AHHOTaN U padoyeil MPOrpaMMbl TUCHUILIMHBI «DKOJIOTUSD)

1. eab AUMCHHUMIMHBI «DKOJOTHS» - O3HAKOMJICHHE CTYICHTOB C OCHOBHBIMH ITOJIOKCHUSIMH
oOmmIeil 9SKOJIOTHH, CTPYKTYpe W MEXaHH3MaxX B3aMMOJICHCTBHS OTACIBHBIX OPraHU3MOB DSKOCHCTEM,
B3aMMOCBSI3 JKUBBIX OPraHU3MOB, (OPMHpPOBAHWHM NPEJICTABICHUS OO0 OpraHU3alid MPHPOJIBI, Kak
pe3yJIbTaTe JTUTEIBHBIX YBOJFOIIMOHHBIX TPOIECCOB.

2. B pe3yibTaTe H3yYeHHS THCIUTLIAHBI 00YYAIOIIHIiCS TOJI2KEH:

Obnadams cnenyronumu komneteHusamu: OIIK-6; [TK-4; TTK-10.

3HamMb:

- OCHOBHBI€ 3aKOHOMEPHOCTH (PYHKIIMOHUPOBaHUS OUochepsl U YETIOBEKa;

- 3KOJIOTUYECKHE OCHOBBI ABOJIIOLIUN;

- riao0anbHbIe MPOOIEMbl OKPYKAIOLIEH CPEe/Ibl;

- 3KOJIOTHYECKHE NMPUHIUIBI PALIMOHAILHOTO MCIOIb30BAaHUS IPUPOIHBIX PECYPCOB;

- IpUEMbl BOCCTAHOBJICHUS 3arPs3HEHHBIX IKOCUCTEM;

- METObl IPEJOTBPAIICHHS 3arpsI3HEHUS OKPYKaIOIIEl CpeJIbl.

ymemn:

- OIIPENENATh POJIb OT/IEIbHBIX OMOJIOTHYECKUX BUJIOB B IKOCUCTEMAX;

- OLIEHUBATh MOCJEICTBUS HapYIIEHUs CTAOMIIBHOCTU SKOCUCTEM;

- QHAJIM3UPOBATH MOCIIEACTBHS TEXHOTEHHOTO BO3/IEHCTBUS HA BOJIHBIE SKOCUCTEMBI;

- QHAJIM3UPOBATH MOCIIEJCTBUS TEXHOTEHHOTO BO3/IEHCTBUS HAa IOYBEHHBIE SKOCUCTEMBI;

- OLIEHUBATh MOCJEICTBUS 3arpsi3HEHUs BO3AYIIHOIO OacceiiHa;

- paccuMTHIBATh 3aTPATHl HA IPUPOJIOOXPAHHYIO IE€ATEIbHOCTb, IKOJOTUYECKHH yIIepO U IKOJIO0ro-
AKOHOMHUYECKUN 3P (DEeKT.

énaoems:

- IpUeMaMH aHaJIu3a BO3JCHCTBUS TEXHOTEHHBIX (PAKTOPOB Ha 0OBEKTHI OKPYKaIOLIEH Cpebl;

- METOJaMH OLIEHKHU JHara3oHa CTaOUIbHOCTH AKOCUCTEMBI;

- METOJaMHM OTIPEJCIICHUS JeCTa0MIN3UPYIOIIET0 BHEIIHETO BO3ACHCTBUS HA 0OBEKThI OKpYXKaromiei
Cpelbl;

- METOJAaMH KOJIOIHYECKOIro 00ecreueHus MPOU3BOJICTBA;

- METOJaMH MHXEHEPHOU 3aIlUThl OKPYXKAIOIIEeH cpebl.

3. KpaTkoe conep:kaHue Iy cUMIIMHBI

Beeoenue.

Brenenue B kypc. @opmynupoBKa 1menel u 3anad kypca. OCHOBHBIC TEPMUHBI M TIOHATHS. DKOJIOTHS
Kak Hayka. Mctopus pazsutus skonoruu. OObeKT, MpeIMeT HayKy SKOJIOTMH. 3HAUE€HUE 3KOJIOTUU B HAIIU
JTHH.

Paszoen 1. Ocnoenvle npunyunsl opeanusayuu u GYHKYUOHUPOBAHUA IKOCUCHLEM.

[Tonsatue O6mocdeprr. Omnpenenenue, rpaHullbl, 3BoJONKS Onochepsl. Yuenue B. Bepnanckoro o
onocdepe. DKocucTemMa: OMpenereHUe, COCTaB CTPYKTypa. Pojb JKMBBIX OpraHM3MOB B OpraHM3alldud 1
¢byHKIIMOHUpOBaHUM Ouocdeppl. DYHKIMOHUPOBAHUE HKOCHCTEM: IEPEHOC SHEPrUM M BEIecTBa IO
MUIIEBBIM LEMSAM, IPOAYKTUBHOCTh 3KOCHCTEM, 3BOJIOLUS M U3MEHUYMBOCTh HKOCHCTEM, CTAOMIBHOCTH U
YCTOWYMBOCTh 3KOCHUCTEM, CAMOOUYMIIAIOIIASl CIIOCOOHOCTh 3KOCUCTEM. MuHepajlbHOE NMHUTAHWE PACTEHUM
KaK OCHOBa KpPyroBOpOTa BEILIECTBA, a30T(UKcalUs KIYOCHbKOBBIMU OaKTEPUSIMH, POJIb IHEPreTUUECKUX
MeXaHU3MOB (POTOCHHTE3A.
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OcHoBbl Teopuu mnonyisnuil. [locnegoBarenbHbI MpolecC YCIOKHEHUS MOJIENEed aBTOXTOHHOM
JUHAMUKM TONyJasuuid: oT ManbkTyca [0 HEIMHEHWHBIX MOJENEeH C M3MEHEHMEM IapameTrpa
CaMOMHTHUOMPOBAHUS KaK (DYHKIMH YUCICHHOCTH, OMQPYpPKAIMOHHBIX MOJENEeH C 3ama3JblBaHUEM |
IUCKpeTHbIM BpeMeHeM. [IpencraBinenus o cooOmectBe. JuHaMuKa MOMYJSUI U MPOCTBIX COOOILIECTB C
MO3UIIMK  TEOpuu KojeOanwii. Mogenp aBTokosieOanuii. [IpenacraBienue o Qaxropax cpembl C
MoJpa3JieliecHueM HMX Ha (aKTOphl BELIECTBEHHO-OHEPreTUYeCKMX M HH()OPMAIMOHHBIX OTHOLIEHUM.
PaBHOBecHas Mojienb nericTBUS (PaKTOPOB Ha JIFOOOM OOBEKT.

AHTpOIOreHHOe BO3/elcTBUE Ha Ouocdepy: BO3IEHCTBHE HA MPUPOIHBIE SKOCUCTEMbBI, HCTOUYHUKU
3arpsi3HEHUs OKpY’Karolel cpe/ibl, OMoJornyeckiue pakTopbl 3arpsA3HEHUs IPUPOIHBIX CPEL.

3aKOoHOJATENbHbIE U  HKOJOT0-3KOHOMMYECKHE MEXaHHW3Mbl peaju3alud MPUPOJOOXPAHHBIX
MEpPOIPUATHH.

Pazoen 2. I'nobanvhule skonozuueckue npooiemol.

DKojorudeckre Kpusucbl B uctopuu 3emud. [loHsATHE «palmoHATbHOE MPHUPOJIONOIB30BAHUE) U
«OXpaHa MPUPOAB». AKTyalIbHBIE TTPOOJIEMBI SKOJIOTUH B HAIIIHA JTHU.

Jlemorpaduueckas uctopus yeaoBedecTBa. POCT uncieHHOCTH HaceleHus 3eMHOro 1apa. @akTopsl,
BIIUSIOLME HA CMEPTHOCTh U POXKIAAEMOCTh U B II€JIOM Ha JUHAMHUKY YMCIEHHOCTH Jroae. OcoOeHHOCTH
neMorpapuueckoi CUTyalluu B MPOMBIIUIEHHO Pa3BUTHIX CTpaHax M B pa3BUBAIOILMXCS cTpaHax. Moxaenu
pOCTa YHUCICHHOCTH HAcCEJIeHHs 3€MJIU: HEINpPEpBIBHBIA POCT, CUTMOMJIAIbHBIA POCT, BBIXOJ 3a MpEeAesbl U
KoJieOaHus, BBIXO/ 3a Mpeesbl U Koyutanc. bruongornueckre MexaHU3Mbl peryisluy YUCIEHHOCTH BUA.

Atmocdepa. Obmas xapakrepuctuka arMocgepsl. [[pudrHbl 1 ICTOYHUKY 3arpsA3HEHUS] aTMOC(EPBI.
VYcnoBusl, onpenensionne ypoBeHb 3arps3HeHns Bo3AyIIHOTro Oaccelina. HeGnaronpusitHele METEOYyCI0BHUS,
TeMreparypHas UHBepcHs u cMor. CMOT JIeAsTHOM, JIOHJOHCKUN U POTOXUMHUYECKUN. XUMUYECKUAE PEeaKIINU
U IIpEeBpAIeHMs] BEILIECTB B aTMOchepe.

Crpartocdepnsiii 030H. buochepnsie Qynkuum crpatochepHoro o30Ha. «O30HOBas AbIpay.
MexaHu3M pa3pylieHus 030HOBOTro cios. O30HOBbIN kpu3uc 1 MoHpeanbckuil joroBop. KucinotHele ocaaki.
Bnusinue kuciaoTHBIX ocalkoB Ha skocucteMy. ['mbens secoB CeBepHOro Mojymiapus, SKOJIOTHYECKUE U
SKOHOMMYECKHE TIOCIIEICTBHUSI.

Atmocdepa u kumar. KnuMmartuyeckue W3MEHEHUs B IPOLUIOM 3eMJId. AHAINU3 MPUUYUH U3MEHEHUS
KJIMMaTa: KOHIIEHTpalMsl NapHUKOBBIX Ta30B B aTMocdepe; KOHLEHTpalus TPONOCPEpHBbIX a3po30Jiei;
COJIHEYHAsI U BYJIKAHUYECKasi aKTUBHOCTD; allepUOINYECKUE KOJIeOaHUsI B CUCTEME aTMOC(epa-OKeaH.

CoBpemeHHble TNPOOJIEMbl HEXBAaTKM SHEProHOCUTENed M MyTH UX peuieHus (OMOTOIIUBO,
HCII0JIb30BAHNE COJIHEYHON SHEPTUU U Jp.).

[IpoOeMbl TEXHOTEHHOTO 3arps3HEHUS OTAEIbHBIX SKOCUCTEM. DKOJIOTHUECKHE KaTacTPOQBI.

Pa3zoen 3. Beedenue ¢ 3koouomexuonozuio.

[IpoOGnembl 3arpsi3HEHHS OKPYXKAIOUIEH cpebl U AKOJIOTUYECKHUE MTOCIEICTBUS.

Bonanbie pecypchl: HCTOUYHUKM 3arpsi3HEHHUS! U TOCIEICTBUSA. BoccTaHOBIEHHE BOAHBIX IKOCHCTEM.
MeToapl BOCCTAaHOBIICHHSI IKOCUCTEM 03€p U BopoxpaHuiuil. [IpenoTBpaienue sBTpodukanuu, 6opsda ¢
3auyieHueM, Oopb0a ¢ 3arpsA3HEHHMEM OPraHM4eCKMMH KCEHOOMOTHMKAMU U TSDKENbIMH MeTalllaMH,
yCTpaHEHHUE TEIJIOBOTO 3arps3HEHUs, OUYMCTKA BOJHBIX Cpell OT HEPTH U HEPTENPOIYKTOB, OT TSIKEIBIX
METAJUIOB U PAAUOHYKIUA0B. OYHCTKA CTOYHBIX BOJ: (GU3HYECKUE, PUZUKO-XUMUYECKUE U OMOJIOTUUECKHE
METO/Ibl OYMCTKU CTOYHBIX BOJI.

[louBa: UCTOUHUKHU 3arpsi3HEHUS U MOciencTBUS. bruopemenuanus noys: HEOHOIOTHUYECKUE METO/IbI
U TEXHOJOTMM pemMeauauuu (M3BJICUYEHHWE M  3aXOpOHEHUEe, (PUKCUpPOBaHHME U  CcTaOmIM3aIus,
(dbpakuroHHpOBaHUE, TEepMOOOpabOTKa, NECTPYKTHUBHAS OYMCTKA), OWOJIOTMYECKHE (CaMOOYHUIIEHUE,
OMOCTHUMYIUpPOBaHUE, OMOAyrMeHTAIusl, OMOKOHIICHTPUPOBAHME M JIOKAIW3aIlus, OWOBBIIIEIAYMBAHUE,
o0paboTka KOMIIOCTHpOBaHHEM, 00paboTka B OuOpeakTOopax) H KOMOMHHpPOBAaHHBIE METOJIbI,
ucrnoJsib3oBaHue OuomnpenaparoB. CpaBHEHHE METOJOB pemeAuanuu. buojormueckas ouucTka H
JI€30/I0palysi Ta30BO3AYIIHBIX BBIOpocoB. I[lepepaboTka opraHWYecKUX OTXOAOB (MHUKpPOOHOJOTHYECKAs
nepepaboTKa O0TXOJ0B B KOPMOBbBIE MPOAYKThI, CHJIOCOBAaHUE, KOMIIOCTUPOBaHUE, a3poOHas cTtabuian3anus,
aHa’poOHOe cOpakuBaHME M  METaHOTeHepauus, OHOKOHBEpCHUs B  TOIUIMBO, OuUOynoOpeHws,
BEPMHUKOMIIOCTUPOBAHHE).

3arpaThl Ha MPUPOJOOXPAHHYIO IEATEIbHOCTb, SKOJOTHYECKUM yIepO M 3KOJIOro-3KOHOMUYECKHMA
b dexT.

4. O0béM yueOHOI U CIUNIUHBI
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Buabl yueOHoi padoThl O0nem AuCHMNIHHEL
3E AKaj. 4. Actp. 4
OO0u1asi TPYA0€eMKOCTDb JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3,0 108 81
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJje B opMe MPAKTHYeCKOil MOJAT0TOBKH - - -
Jlexmmm (JIex) 0,44 16 12
B TOM 4ucCJe B popMe MPaKTUYECKOU MOATOTOBKH - - -
[TpaxTueckue 3ansatus (113) 0,89 32 24
B TOM 4ucCJ€ B (popMe MPaKTUUECKOU MOATOTOBKH - - -
CamocrosiTesbHas padora (CP): 0,67 24 18
CaMOoCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIINHBI 0,67 24 18
KoHnTakTHasi padoTa — IpOMeKYTOYHAS aTTeCTalHs 1 36 27
KonrtakTHas pabora — MpOMEKYTOYHAS aTTECTAIIHS 0,4 0,3
1
IloaroroBka K IK3aMeHy 35,6 26,7
Buja koHTpOJas JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«BBenenue B YKOOMOTEXHOJIOTHIO»

1. Heab qucuMIUIMHbI — 03HAKOMJICHUE CTYACHTOB C OCHOBHBIMU IOJIOKEHUSIMU OOIIIEH SKOJIOTHH,
CTPYKTYpE M MEXaHHM3Max B3aMMOJCUCTBHUS OTICIHHBIX OPTraHU3MOB IKOCHUCTEM, B3aMMOCBSI3H IKHUBBIX
Opranu3MoB, (OPMUPOBAHMU IPEACTABIEHUS 00 OpraHu3allMyd NPUPOJbI, KaK PE3yJabTaTe AJIUTEIbHBIX
ABOJIFOIIMOHHBIX IIPOLIECCOB.

2. B pesyabTaTe u3yyeHUus1 JUCHUILINHBI 00yYaIOLIUIICA J0JI/KEH:

Obnadams cnenyronumu komneteHusamu: OITK-6; [TK-4; TTK-10.

3Hamb: OCHOBHBIE 3aKOHOMEPHOCTH (YHKIIMOHUPOBAaHHS OHMOC(Ephl M YEIOBEKA; IKOJIOTHUYCCKUE
OCHOBBI  3BOJIIOIIMM; IVIOOAJbHBIE MPOOJIEMBbl OKPYKAIOIIEH Cpedbl; SKOJIOTMYECKHE IPUHIIMIIBI
palMOHAJILHOTO  HUCIOJb30BaHMUS IMPUPOAHBIX PECYPCOB; IPUEMbl BOCCTAHOBJICHMSI 3arpsA3HEHHBIX
9KOCHUCTEM; METO/Ibl IPEJOTBPALCHHUS 3aTPA3HEHUS OKPYKAIOLIEH CPEIbl.

Ymems: omnpenensite posib OTIENbHBIX OHOJOTMYECKMX BHUAOB B HKOCHCTEMAaxX; OICHUBAThH
MOCJIEJICTBUSL HApYIICHUsS CTAaOMJIBHOCTU OSKOCHUCTEM; aHAJIMU3UPOBATH IMOCIEACTBUS TEXHOTE€HHOTO
BO3JICHCTBUSL HA BOJHBIE SKOCUCTEMBI; aHAIM3UPOBATH IOCIEACTBUS TEXHOIEHHOIO BO3JIEHCTBUS Ha
[IOYBEHHbIE SKOCHUCTEMbI; OLEHUBATH IOCJIEJICTBUS 3arpsA3HEHUs BO3AYIIHOrO OacceiiHa; paccuuThIBaTh
3aTpaThl Ha MPUPOJIOOXPAHHYIO JESATEIILHOCTD, IKOJIOTUYECKUH YIIepO U 9KOJIO0ro-3KOHOMUYECKUHN 3PPEKT.

Braoemw: npuemamu aHanmu3a BO3JCHCTBUS TEXHOTEHHBIX (DAKTOPOB Ha OOBEKTHI OKpY)Karollen
Cpelbl; METOJAAMM OIICHKM JMana3oHa CTa0WJIBHOCTH  IKOCHCTEMBI; METOJAaMHM  OIpENesIeHus
NeCTa0MIIM3UPYIOUIETO BHEIIHETO BO3JEHCTBUS HAa OOBEKTHl OKpYXKAIOIIEH Cpelbl; MeToJamMu
9KOJIOTMYECKOro 00ecnevyeHust MPoru3BO/ICTBA; METOIaMU MH)KEHEPHON 3alIUThl OKPYKAIOLIEH CPEJIbI.

3. Kpartkoe cogep:xanue IUCHHUILTAHBI

Beeoenue.

Brenenne B kypc. @opmynupoBka 1eseit u 3aaad Kypca. OCHOBHbIE TEPMUHBI U TIOHATHUS. 3HAYCHHE
9KOOMOTEXHOJIOTHH

Mooyns 1. Ocnognvle npunyunsl opeanu3zayuu U GYHKYUOHUPOBAHUA IKOCUCHEM.

[Tonsarue Ouocdeprl. OmnpeneneHue, TpaHuilbl, 3BoionusS O6uochepsl. Yuenue B.Bepnanckoro o
ouocdepe. DxocucTeMa: OINpeAeTeHHe, COCTaB CTPYKTypa. Poiib JKMBBIX OpraHM3MOB B OpraHu3allud U
(GyHKUMOHUPOBaHUU OHOChepbl. DYHKIMOHUPOBAHUE OSKOCHUCTEM: IMEPEHOC SHEPrUM M BeIlecTBa IO
MUIIEBBIM IETISIM, MPOJAYKTUBHOCTh AKOCHCTEM, SBOJIONUS U M3MEHYMBOCTH SKOCHUCTEM, CTAOMIBHOCTH M
YCTOMYMBOCTb 3KOCUCTEM, CAMOOYMILIAOIIAS CIIOCOOHOCTh SKOCHCTEM.

3aKOHOJATENbHBIE M JKOJIOr0-3KOHOMHUYECKHME MEXaHU3Mbl pealu3alud [PUPOJI0OXPAaHHBIX
MEpPOIPUATHH.

Mooyns 2. I'nobanvuvie Ikon02uvecKue npoodaemol.

DKkojioTHYecKue Kpu3uchl B uctopuu 3emiu. [loHsATHE «paluoHAIbHOE MNPUPOAOIOIL30BaHUE» U
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«OXpaHa NMpUPOAb. AKTyarabHbIe IPOOJIEMBI 3KOJOTUH B HAILIU JHHU.

Atrmocdepa. Ob1as xapakrepuctuka atMmochepsl. [IpuuuHbl 1 HCTOYHUKY 3arps3HEHHS aTMOC(hEpBHI.
VYcnoBusi, onpeaensone ypoBeHb 3arpsi3HeHUsl BO3AyIIHOTo OacceiiHa. HebGnaronpusatHele MeTeoycnoBus,
TeMreparypHas uHBepcus U cMor. CMOT JIeAsTHOM, JTOHIOHCKUM U POTOXUMHUUECKUN. XUMHUYECKUE PEaKIIUn
U IIPEBpAIEeHHs BEILIECTB B aTMOCdepe.

Kucnotuele ocagku. BrausiHue KHCIOTHBIX OcCaakoB Ha 3kocuctemy. [ubenp jecoB CeBepHOTo
MOJTyLIAPHUs, SKOJIOTHUYECKUE U SKOHOMUYECKUE TIOCIIEICTBHUS.

Atmocdepa u knumar. Knumarnyeckue u3MeHeHHs B MPOIUIOM 3eMJId. AHalIU3 NPUYUH U3MEHEHUs
KJIUMaTa: KOHIEHTpalus MapHUKOBBIX ra3oB B arMocdepe; KOHIEHTpalus TPONoCc@epHBIX a3po30Jeil;
COJIHEUHAsl U BYJKaHUYECKasi aKTUBHOCTb; allepUOAMUECKHE KoJleOaHus B CUCTEME aTMOC(epa-OKeaH.

CoBpemeHHble TNpOOIEMbl HEXBATKU HHEPrOHOCHUTENEH M MyTH UX pelleHus (OHOTOIUIMBO,
MCI0JIb30BAaHUE COJTHEYHON SHEPTUU U Jp.).

[IpoGieMbl TEXHOTE€HHOT'O 3arpsA3HEHUSI OTIEIbHBIX IKOCUCTEM. DKOJIOTUYECKUE KaTacTPOPBbI.

Mooyns 3. Beeoenue 6 IKOOUOMEXHONO2UIO.

[IpoOGieMbl 3arps3HEHUs OKPYKAIOLEH CPebl U AKOJIOTHUYECKHE 110 CIEeICTBUS.

Bopanble pecypchl: HCTOYHHMKHM 3arps3HEHUs] U MOCIEACTBUSA. BoccTaHOBIEHHE BOIHBIX IKOCHUCTEM.
MeTo/161 BOCCTaHOBIICHUS IKOCHCTEM 03€p M BojoxpanHuiuil. IIpemoTBpamenne 3BTpodukanuu, 6oprda ¢
3auyieHueM, Oopb0a ¢ 3arpsA3HEHHMEM OPraHMYeCKUMH KCEHOOMOTHMKAMU U TSDKEIBIMH  MeTalljlaMH,
yCTpaHEHHUE TEIUIOBOTO 3arps3HEHMsI, OYMCTKA BOAHBIX Cpel OT HEPTH M HEPTEHpPOAYKTOB, OT TSKEIBIX
METAJIJIOB ¥ pauoHYKJINI0B. OUNCTKAa CTOYHBIX BOM: (pu3nyeckue, PU3NKO-XUMHIECKUE U OMOJOTHYECKHE
METO/Ibl OUUCTKU CTOUHBIX BOJI.

[TouBa: UCTOYHMKY 3arpsA3HEHUS U NOCIEACTBUS. bruopemennanys noys: HeOMOIOrMUECKHE METOIBI U
TEXHOJIOTMM  pemenuanuu  (U3BJI€YEHHME U 3aXOpOHEHHe, (QUKCUpOBAaHME U  CTAaOMIM3aLus,
(dbpakurMoHHpOBaHUE, TEPMOOOPaOOTKA, HECTPYKTHBHAs OYHUCTKA), OHOJOTHYECKHE (CaMOOYHIIECHUE,
OMOCTUMYIHpPOBaHUE, OHMOAyrMeHTalus, OUOKOHIIEHTPUPOBAHME M JIOKANIM3alMs, OHOBBIIIEIAYMBaHUE,
00paboTKa KOMITIOCTHPOBaHUEM, 00paboTKa B OMOpeakTopax) 1 KOMOMHUPOBAHHBIE METO/IbI, UCIIOJIb30BAHNE
ounomnpemnapatoB. CpaBHEHHE METOJIOB PEMEIUAIIHH.

buonoruueckas ouncTka u 1€300palys ra30BO3AYIIHBIX BIOPOCOB.

[TepepaboTka OpraHMYECKUX OTXOIOB (MHKPOOMOIOTHYECKas MepepadoTKa OTXOJ0B B KOPMOBBIC
MPOAYKThI, CHJIOCOBaHHE, KOMIIOCTHpPOBaHHE, a’dpoOHas crabwiu3aius, aHa’dpoOHOoe cOpakUBaHHE U
MeTaHOTeHepaIys, OMOKOHBEPCHS B TOTUIMBO, OMOYIOOPEHMS, BEPMUKOMIIO CTUPOBAHUE).

3arpaTbl Ha MPUPOIOOXPAHHYIO JIEATEIbHOCTb, SKOJIOTHYECKHH YIIepO M 3KOJIOT0-3KOHOMHUYECKHM
b dexT.

4. O0béM yueOHOM TUCHHMIIIMHBI

Buabl yueOHo# padoThl O0nem AuCHMIIHHEL
3E AKaj. 4. AcTtp. 4
OO0uasi TPy10€eMKOCTb JUCHUIJIMHBI 110 Y4eO0HOMY ILUIAHY 3,0 108 81
KonTakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJje B opMe MPAKTHYeCKOil MOJAT0TOBKH - - -
Jlexmmm (JIex) 0,44 16 12
B TOM 4ucCJ€e B (popMe MPaKTUUECKOU MOATOTOBKU - - -
[TpakTuueckue 3anstus (113) 0,89 32 24
B TOM 4ucCJe B (popMe MPaKTUUECKOU MOATOTOBKH - - -
CamocrosiTesbHas padora (CP): 0,67 24 18
CaMOoCTOSATETEHOE U3YUCHUE PA3/ICTIOB JUCITUTIIHBI 0,67 24 18
KoHnTakTHasi padoTa — IpOMeKYTOYHAS aTTeCTalHs 1 36 27
KonrtakTHas pabora — MpOMEKYTOYHAS aTTECTAIIHS 0,4 0,3
1
IloaroroBka Kk 3K3amMeHy 35,6 26,7
Buja koHTpOJIS JK3aMeH

5.4. IlpakTuka
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AHHoOTanus padouyeil nporpaMMbl Y4eOHOH NMPAKTUKHU: NPAKTHKH 10 MOJY4YEeHHUIO NIePBUYHBIX
npogeccnoHaIbHBIX YMEHHI H HABBIKOB, B TOM YHCJIe IePBUYHBIX YMeHUH U
HABBIKOB HAYYHO-HCCJIEA0BATEIbCKOM eI TeJIbHOCTH

1. Heabto y4yeOHON NPAKTUKH: NMPAKTHUKH IO IMOJYYeHHI0 NMEePBHYHBIX NpPodeccHoHATbHBIX
YMeHHi ¥ HABBIKOB, B TOM 4McJe NEePBHYHbIX YMEHUIl M HABBIKOB HAy4YHO-HMCCJIe10BaTe/bCKOM
AeATeJIbHOCTH  SIBJISIETCS:  3aKpelyieHue yriIyOJieHHe TEOpEeTHYeCKOM MOATrOTOBKM; IpUOOpeTeHne
oOyyarouuMcsi TMPAaKTUYECKUX HABBIKOB M KOMIETEHLMH; mpuoOpeTreHre oOydyaroluMcsi OIbITa
CaMOCTOSITENIbHOM MpoeCCUOHATBHON AESITEIbHOCTH.

2. B pe3yabTare nmpoxo:kaeHHsl y4eOHOHl NPAKTHUKH: NPAKTHKHM IO INOJYYEHHI0 NMEePBUYHBIX
npogeccHoOHAIbHBIX YMeHHMII M HAaBBIKOB, B TOM 4HcJ/ie NEPBUYHbIX YMeHHIl M HABBIKOB HAY4HO-
HCCJIeI0BATEIBLCKOM /1esiTeIbHOCTH 00y4YaloIMiics 10 NporpaMMe 6aKkajJaBpuaTa J10JI/KeH:

001a0amb  CIIOCOOHOCTBIO  OCYILECTBIISATh TEXHOJOTWYECKUH TPOLECC B COOTBETCTBUU C
perjaMeHTOM U HCNOJIb30BaThb TEXHUYECKHE CpeACcTBa Il U3MEPEHUS OCHOBHBIX IapaMeTpoB
OMOTEXHOJIOIMUYECKUX IpoLeccoB, CBOMCTB cbipbs U npoaykuuu (IIK-1); cnocoGHOCTRIO K peanu3anuu U
yrpaBiieHU 0 6rnoTexHojaornueckumi npoueccamu (I11K-2); roToBHOCTBIO OLIEHUBATH TEXHUYECKUE CPEACTBA
W TEXHOJIOTMM C Yy4eToM »JKojormdeckux mnociuenctsuii ux mnpumeHeHus (I1K-3); cmocoOHoCThIO
oOecrieunBaTh BBIIIOJIHEHUE MPABUJI TEXHUKU O€3011aCHOCTH, MPOU3BOJCTBEHHONW CaHUTApUH, MOXKAPHOU
6e3omacHoctu u oxpanbl Tpyna (I1K-4); cmocoGHOCTRIO paboTaTh C HAYYHO-TEXHUYECKON HH(pOpPMAIIHEH,
UCIO0JIb30BAaTh OTEUECTBEHHBIM U 3apyOeHbIl oOmelT B mnpodeccuoHanbHoM aearenbHoctu  (IIK-8);
BJIaJICHUEM OCHOBHBIMU METOJIaMU M MpUEMaMU IPOBEJCHUS SKCIEPUMEHTAIbHBIX HCCIEI0BaHUN B CBOEH
npodeccruoHaIbHOM 00JaCTH; CLIOCOOHOCTBIO MPOBOJUTH CTAaHAAPTHBIE U CEPTU(UKALMOHHBIE HCIIBITAHUS
ChIpbSl, TOTOBOM WpOAYKUMHU U TexHosornyeckux mnporeccoB (I1IK-9); Bnamenuem mutaHupoBaHus
JKCIEpPUMEHTa, OOpabOTKM U IpejacTaBieHUs moiydeHHbIX pe3yiabTatoB (I1K-10);  roroBHOCTBIO
HCII0JIb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOIMH B CBOEH MpodeccuoHanbHOM 061acTi, B TOM
yrciie 6a3bl JaHHBIX U MAKeThl NpukiIaaubix nporpamm (I1IK-11).

B pe3ynbraTe npoxoxaeHus NpakTUKU CTYACHT OakaiaBpuara JOJHKEH:

3Hamy: TpUeMbl pabOThl CO CHEUMATBHOW JIUTEPaTypod M Jpyrodl HaydHO-TEXHUYECKOU
uHpopmanyen, BaxHEHIIME JOCTH)KEHHMSI OTEUYEeCTBEHHOM M 3apyOeXHOM HaykKM U TEXHUKU B
COOTBETCTBYIOIICH 00JaCTH 3HAHMIA,

yMemb: OCYIIECTBIATH CcOOp, 00pabOTKy, aHaau3 W CHUCTEMATH3AIHMI0 HAyYHO-TEXHUYECKOU
uHpopMalud MO TeMe (3a/aHHI0); MPOBEACHHUE HAYYHBIX HCCIEAOBAHMM U BBINOJHEHUS TEXHUYECKUX
pa3paboToK.

é1ademys: HABBIKAMHU IPOBEJCHHS] CTEHJOBBIX M NPOMBIIUIEHHBIX WCIBITAHUNA OMNBITHBIX OOpa3LOB
OMOTEXHOJIOrMUYEeCKON IPOAYKLMY; HAaBbIKAMU COCTaBJIEHUS OTYETA [0 TEME, pa3zeiy, 3aJaHHIo, dTaIly.

3. Kparkoe coaep:kaHue y4eOHOHl NPAKTHKHM: MNPAKTHKH MO TMOJYYeHHI0 IEePBHUYHBIX
npogeccHoOHAIbHBIX YMeHHMIi M HABBIKOB, B TOM 4McC/e NEePBUYHbIX YMEHHIl M HABBIKOB HAY4HO-
HCCJIeJ0BATENIBLCKOM /1esiTeIbHOCTH

Paznea 1. [locemenune npeAnpusTHii 10 NPOU3BOACTBY OMOTEXHOJIOTHYECKOH MPOAYKIHH.

COop n anaym3 nHGOPMAIIHH, CAMOCTOSITENIbHAS PadoTa, pa3paboTKa MPEIOKEHUH IO ONITUMU3BAITUN
«Y3KMX MECT» TEXHOJOTMYECKHX IpoLeccoB. TeXHOJOrM4yeckue cxembl, paboume uyeprexu, TOO B
COOTBETCTBUU C OCHOBHBIMH CBEACHUSIMU O IpaBmiiax opranusanuu npousBoactsa (GMP u oreuecTBeHHbII
craugapt PJ[ 64-125-91). OcHoBHbIe 0a3bl JAHHBIX M HPOrpaMMHbIE OO0OJIOUKHM ISl OpraHU3alUU
IIPOM3BOJICTBEHHOI0 Ipolecca, KOHTPOJIb M aBTOMaTH3alus (epMEHTAlMOHHBIX MpoieccoB. KoHTposb
IIPOM3BOJICTBA COTJIACHO TPEOOBaHUSM, NMPEABABISAEMbIM K Kau€CTBY NOTOBOM MHPOAYKUUHU (COOTBETCTBUE
npousBojictBa TpedoBanusim HTI: TOCT, OCT, GMP)

Pazoen 2. Bovinonnenue Ha npeonpuamuu UHOUBUOYATbHO20 3ad0aHusn. buodapmarieBTHUUECKHE
npeanpusTus (IPOU3BOACTBO PEKOMOMHAHTHBIX MPOAYKTOB, BAaKIMH, AHTHOMOTHUKOB, MPOOMOTHYECKUX
JIEKapCTBEHHBIX CPEJCTB U T.I1.). [IpeanpusTus, ocymecTBISONME TPOU3BOACTBO U3JIENUNA MEIUIMHCKOTO
Ha3HaueHus  (auarHocTukymoB).  [lpeanpusiTuss  nUIEBOM  MPOMBINUIEHHOCTH  (IIPOM3BOJICTBO
KHUCJIOMOJIOYHOW MPOIYKIMH, XJIEOONEKapCKUX MApOXKeH, MHuBa, BUHA, crnupTa U T.0.). [lpeampustus,
MIPOM3BOIALINE TPOTYKTHl MUKPOOHOTO CHHTE3a (OpraHnyecKue KUCIOThl, BUTAaMHUHBI U T.11.). [Ipeanpustus,
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OCYILIECTBIISIIOLIME TIIyOOKYI0 TMepepadOTKy pacTUTENbHOTO WM >KHUBOTHOTO ChIphs (IIPOM3BOJCTBO
pPacCTUTENbHBIX OEJIKOBBIX H30JSTOB W KOHLEHTpaToB, BAB, (epMeHTOB XMBOTHOIO MPOUCXOXKACHUS,
ouororumBa u T.1.). [Ipeanpustus, npous3BoasIe KOPMOBbIE JOOAaBKM M KOpMa Ha OCHOBE MHUKPOOHOTO
6enka. CTaHIIMU BOJOOUYUCTKY (CTaguu a3poOHOM U aHadpPOOHON OUYUCTKU CTOYHBIX BOJ).

Paszoen 3. Iloocomoska u coaua omuyema no npaxkmuxe. CBeJeHUS 10 UCTOPUH MPENNPUITUSA.
XapakTepucTuka M Ha3HAuYeHUE TIOJy4aeMOW MpOoayKIUH. XapaKTepUCTUKAa CbIpbS M MaTepHalloB.
AnnapatrypHas U TexHoJiornueckas cxema. OmnucaHue TexXHOJOrudeckoro mnporecca. Hopmbl
TEXHOJIOTHYECKOro pexxuma. MeToibl KOHTPOJIs Mpou3BoACTBa. KOHTpOIh KayecTBa KOHEUHOTO MPOAYKTa.
TexHHUKO-IKOHOMUYECKHE TTOKa3aTeIN MPOU3BOICTBA. [lepcrekTuBbI pa3BUTHS IPOU3BOJICTBA.

KonkperHoe conepkaHue y4yeOHOW NPAKTHKH ONPENENAeTCs HMHAWBUIYaIbHBIM 3aJaHUEM
oOyyaromerocsi ¢ y4éToM HHTEPECOB M BO3MOXKHOCTEH KaeApbl WM OpraHU3aliM, 1€ OHAa MPOBOJUTCA.
WupuBuyansHOE 3a1aHUE pa3padaTbIiBacTCs 0 NPOQIIII0 H3ydyaeMOi IporpaMMel OakajlaBpHuara.

4. O0béM y4eOHOIl NPAKTHUKH MO IOJYYEHHI0O NEePBHYHBIX NPO(eCcCCHOHAJBLHBIX YMEHHMH H
HABBIKOB, B TOM YHCJI¢ IEPBUYHBIX YMEHHUH M HABBIKOB HAYYHO-MCCJIEA0BATEIbCKOM AeATeJIbHOCTH

B 61100 pab O06beM mpakTUKU
HARL YACOHOH PaOOTH 3E Axam4. | AcTp.u.

OO0uiasi TPy10eMKOCTh MPAKTHKH 3,0 108 81
CamocrositesbHast padora (CP): 3,0 108 81
B TOM 4HcJjie B (popMe NPAKTHYECKOM OATOTOBKHU 3,0 108 81
WnuBuayanbHOe 3a1aHue 1,0 36 27
CaMocTosATEeNT HOE N3YUCHUE PA3/ICTIOB MPAKTUKH 20 71,6 53,7
KonrakTHas camocrositenpHas paboTa ’ 0.4 0,3
Bu uTOroBOro KOHTPOJIs: 3auer ¢ oneHKOit

AHHOTALUA paﬁoqeﬁ MmporpaMmasl IIpou3BOACTBEHHOM NPAKTUKM: IPAKTHKH 110 HOJYYEHHIO
NNEePBUYHBIX HDOd_)eCCHOHaJIbeIX YMEHHUI 1 0IILITA NPodhecCHOHANLHOM JIeATEIbHOCTH

1. Henpb0 mnpou3BOJACTBEHHOH MNPAKTHUKH: TMPAKTHKH 10 MOJYYEHHI) INepPBHYHBIX
npogeccHOHAILHBIX YMEHUH M ONBITA NPOQEeCCHOHAJBLHOH [esiTeIbHOCTH SIBIISIETCS: IOJIyuYe€HUe
Mpo(ecCHOHAIbHBIX YMEHUN U ONbITa NPOPECCHOHATIBHONW JEATENbHOCTH IIYTEM CaMOCTOSITENIbHOTO
TBOPUYECKOI'O BBIMOJIHEHUs 3aJa4d, INOCTaBJICHHBIX MPOrpaMMOM MPAKTUKH, 3aKpelieHue U YriyojaeHue
TEOPETUYECKON MOArOTOBKM OOy4arouierocsi; npuoOpeTeHre oO0ydyarolmMMcsl MPAKTUYECKUX HABBIKOB M
KOMIIETEHIIUI; MpruoOpeTeHre 00yJarouMcs OIbITa CAMOCTOSITENIbHOM NPoeccCuOHaNbHOMN 1EATEIbHOCTH.

2. B pe3yabTare npoxokaeHHsl NMPOW3BOACTBEHHOH NPAKTHKM: NMPAKTHKU IO MNOJYy4YeHUIO
NepBUYHBIX NPodecCHOHATBHBIX YMEHHIl M ONbITA NPOodecCHOHATBLHOI AeATeJILHOCTH 00yUyarommiicst
no mnporpaMMme OakajaBpuaTra J0JLKeH: o060nagate ciaenyromumu —npodeccuoHanbHbiMu  (IIK)
KOMITIETEHIUSIMU: CIIOCOOHOCTBIO OCYILECTBIISATh TEXHOJIOTUYECKUIM IIPOLIECC B COOTBETCTBUHU C PETIAMEHTOM
U HCIOJb30BaTh TEXHUYECKUE CPEACTBA IS M3MEPEHUs] OCHOBHBIX IapaMEeTpOB OMOTEXHOJIOTHYECKUX
mporeccoB, CBOMCTB ChIpbsd W mpoaykiuu (I1IK-1); cmocoOGHOCTRIO K pealM3and W yIPaBICHUIO
ouorexnonornueckumu mnpoueccamu  (I1K-2); roroBHOCThIO OIlEHMBATh TEXHMYECKHUE CpEACTBA U
TEXHOJIOTHH C Y4ETOM 3KoJiorndyeckux nocienctsuil ux npumenenus (I1K-3); cnocobnoctsio obecrieunBaTh
BBINIOJIHEHUE NPABWII TEXHUKU 0€30I1aCHOCTH, IPOM3BOJCTBEHHOW CAHUTApHUM, MOXKAPHON 0OE30MaCHOCTH U
oxpanbl Tpyna (I1IK-4); cmoco6HOCTBIO paboTaTh ¢ HaydYHO-TEXHHYECKOW HH(pOpMAaIel, UCTOIb30BaTh
OTEUYECTBEHHBIN U 3apyOeKHbIN ONbIT B npodeccuoHanbHoit nestenbHocTd (I1K-8); BnagenremM ocCHOBHBIMU
METOJIaMU U TNpUEMaMH IPOBEJIEHUSI SKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN B CBOEH MNpodeccruoHaIbHOMI
00yacT; CHOCOOHOCTHIO MPOBOJAUTH CTAHJAPTHBIE U CEPTU(UKALMOHHBIE HCIBITAHUS CBHIPbs, FOTOBOM
MPOJIYKIMU U TexHosoruueckux npoieccoB (I1K-9); Bnagennem mianupoBaHus sKCIEpUMEHTa, 00pabOTKU
U mnpeacraBiieHus nodydeHHbIX pe3yiapTaToB (IIK-10); roToBHOCTBIO HCNONB30BaTh COBPEMEHHBIE
MH(POPMAITMOHHBIE TEXHOJIOTHH B CBOEH IPOo(ecCHOHAIBHON 00J1acTH, B TOM 4YMCie 0a3bl TaHHBIX U MAKEThI
npukiaaHeix nporpamm (I1IK-11);

3name: MeTonpl HIEeHTUUKALWS M aHajdu3a HPOAYKTOB OuocHHTE3a M OuoTpaHchopmanuu,
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MOJTy4eHUE HOBBIX IITAMMOB-IIPOIYIICHTOB OMOJIOTUUECKHX MPENapaToB; CO3aHUsI KOMIIO3UITHOHHBIX (OPM
Y ONTHUMAJIBHBIX CIIOCOOOB MMPUMEHEHHUS OMOTMpEenapaToB; 3TAIbl MPOBEICHUS BaTUIAIIUN TEXHOJIOTHIECKUX
MIPOIIECCOB M AHATUTHYECKUX METOTUK;

Ymems: pazpabarbiBaTh TEOPETUUYECKHE MOJENIU, MO3BOJISIIOIIME IPOTHO3UPOBATh XapakTep
W3MEHEHHUS CBOWMCTB CHIPbSl B IMpoIlecce ero OmoTpanchopmanui M MoaydaTh MPOAYKIHMIO C 3aJaHHBIMHU
KaueCTBCHHBIMH XapaKTEPUCTHUKAMU; TPOBOJUTH JKCIEPUMEHTAIBHBIC HCCIICIOBAHHUS OHOJIOTHYECKOW u
(DMBUKO-XMMUYECKON KHUHETUKM Ha BCEX CTAAMSIX TEXHOJOTHYECKOTO MpoIlecca M HMX MaTeMaTHYeCKOe
OTIMCAHUE;

Brnadems: TeopeTndeckuMH 3HAHUSMU IO OMOXMMHH, TEOPETUUYECKUMHU OCHOBAMH OMOTEXHOJIOTHH
3HaTh KOHCTPYKTHBHBIE OCOOCHHOCTH W METOJBI pacyeTa OCHOBHOTO OOOpYIOBaHUS XUMHUYECKOU U
OMOTEXHOJIOTUIECKOH TTPOMBIIIICHHOCTH.

3. KpaTkoe cojep:kaHue Npou3BOACTBEHHONH NMPAKTHKH: NPAKTHKHU 0 MOJY4YeHHIO MePBHYHBIX
npogeccuoHaIbLHbIX YMEHHUI U ONBbITA MPO(ECCHOHATBHOM 1eSITeJIbHOCTH

CBeneHHsl TIO UCTOPUM TIPEANPHUATHSA. XapaKTEPUCTHUKA M Ha3HAYEHUE MOJTYy4aeMOM MPOIYKIUU.
XapakTepucTUKa ChHIpbSI W MaTepuajioB. AmapaTypHas ¢ TeXHOJOTrHYeckas cxema. Omnmcanue
TEXHOJIOTHYECKOTO TMporecca. HopMbl TEXHOJOTHYECKOTO pPEKuMa. METOIbl KOHTPOJS TPOU3BOICTBA.
Kontpons kadecTBa KOHEYHOTO MPOAYKTA. TEXHUKO-DKOHOMHYECKHE TIOKA3aTeld IPOU3BOJICTBA.
[lepcniekTUBHI pa3BUTHS TPOU3BOCTBA.

3akperuieHue TEOPETHUECKUX 3HAHWUMW, TMOJYYCHHBIX OOYJaIOUIUMHUCS TPH H3YUYCHHUH MPOTPAMMBI
OakanaBpuara.

PazButne y oOyuaromuxcs HaBbIKOB HAyYHO-UCCIIEI0OBATEIBCKON JIEATETLHOCTH.

4. O0bémM yueOHOM TUCHHMILIMHBI

. O06beM mpakTHUKU
Bunel yue6HOM paboThI
3E Akan.y. | Actp.u.

OO0u1asi TPy10€eMKOCTh NPAKTHKH 3,0 108 81
CamocrositesbHast padora (CP): 3,0 108 81
B TOM 4HcJje (popMe NPAKTHYECKOH NOATOTOBKH: 3,0 108 81
WnuBuayanbHOe 3a1aHue 1,0 36 27
CamocTosATenpHOE OCBOCHHE 3HAHWN, YMEHHUI ¥ HABBIKOB TI0 TIPOTPaMMe 716 537
MIPaKTUKU 2,0 ’ ’
KonrakTHas camocrositenbHas paboTa 0.4 0,3
Bu uTOroBOro KOHTpOJIs: 3auer ¢ oneHKOii

AHHOTanus padoyeil nporpamMmsl IIpoN3BOACTBEHHOM PAKTUKH:
HAYYHO-HCC/Ie10BATEIbCKONH PA00THI

1. Heap npou3BoACTBEHHON NMPAKTHKU: HAYYHO-MCC/Ie10BaTeIbCKONH padoThl - opMUpOBaHUE
HEOOXOJIMMBIX KOMIIETEHUUI Ui OCYLIECTBJICHHS HAyYHO-HUCCJIEIOBATENIbCKON JIEATEIBHOCTH IO
HanpasiieHno noarotoBku 19.03.01 buorexnonorus, 3aKpemyieHue CTyJeHTaMH TEOPETUUYECKUX 3HAHUN U
MIPaKTUYECKUX YMEHUN M HaBBIKOB 10 BOIPOCAM IPOBEICHUS HCCIEA0BAaHUN B 00JaCTH OMOTEXHOJIOTHUH,
oOyueHue HaBbIKaM CaMOCTOSITEJIbHOM palOThI: COCTaBJIEHUS JIUTEPATYpHbIX 0030pOB, MPOBEICHUS
TEOPETUYECKUX UCCIIEIOBAaHUM, TPAKTUUECKOMY PELICHUIO Y4eOHO-HCCIIe0BATEIbCKON 3aJauu.

2. B pe3yabrare BBbINOJHEHHS] NMPOM3BOJACTBEHHOH NPAKTHKU: HAYYHO-HCCJIEA0BATE]IbCKOM
padorbl oOyuyammmiica 1o mnporpaMMe OakajnaBpuara JOJLKeH: 00JagaTh  CIEIyHOLIUMU
npodeccronanbHbIiMU (I1K) KoMIeTeHIIMAME: CIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJOTMYECKUH IMPOLIECC B
COOTBETCTBUU C PpEIJIaMEHTOM U HCIIOJIb30BATh TEXHUYECKHE CpPEJCTBA Ul H3MEPEHUS OCHOBHBIX
napaMeTpoB OMOTEXHOJIOTUYECKUX IpOLieccoB, CBOMCTB cbipbsi M mnpoaykuuu (I1IK-1); cnocoOGHOCTRIO K
peayiMzalMi M ymnpaBieHHIO OuorexHojoruueckumu mnpoueccamu (I1K-2); rortoBHOCThIO OLEHUBATh
TEXHUYECKUE CPEACTBA W TEXHOJOTHMU C YYETOM 3KOJOrM4eckux mocienctBuil ux npumeHenus (I11K-3);
CIOCOOHOCTHIO 00eCTIeYrBaTh BHIIIOJIHEHUE IPABIII TEXHUKU 0€3011aCHOCTH, POU3BOJACTBEHHON CaHUTAPUH,
noxkapHour Oe3omacHoct u oxpaHsl Tpyna (I1K-4); cmocobHOocThIO paboTaTh ¢ HAay4YHO-TEXHHUYECKOM
nH(popmMaLuen, UCIOIb30BaTh OTEUECTBEHHBIN U 3apyO0€KHBIN OMNBIT B MPO(ECCHOHAIBHON NeATeNbHOCTH
(IIK-8); BnageHreM OCHOBHBIMU METOJIaMU U IIpUEMaMu MIPOBEICHUS IKCIIEPUMEHTAIbHBIX UCCIEI0BaHUN B
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cBOEl mpodeccuoHanbHONM 007acTH; CIOCOOHOCTBIO MPOBOJUTH CTAHJAPTHBIE U CEPTUPHUKAIMOHHBIE
UCIBITAHUS ChIPbsl, TOTOBOM MPOAYKIMHU U TexHoiorudeckux npoueccos (I1K-9); Branenuem nmianupoBaHust
JKCIEPUMEHTa, 00paboTKM U mpeacTaBieHuss nojydeHHbIX pe3yiabTatoB (IIK-10); roroBHOCTHIO
HCI0JIb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOIMH B CBOEH Ipo(ecCHOHaIbHOM 00J1acTH, B TOM
yuciie 6a3bl JaHHBIX U MAaKeThl NpukiIagHbix nporpamm (I1IK-11);

Iloocomosumvy u  npeocmasumv K 3awume HAydHO-UCCIIeAOBaTelbcKytro pabory (HUP),
BBINIOJIHEHHYI0O HAa COBPEMEHHOM YPOBHE Pa3BUTUSl HAYKU U TEXHUKU U COOTBETCTBYIOLIYIO BHIOpAaHHOMY
HaIpaBJICHUIO TIOJrOTOBKU U Iporpamme o0yuenus. B npencrasnennoit k 3amure HUP nomkHbl nonyuuts
pa3BUTHE 3HAHUS U HaBBIKU, MOJIY4YEHHbIE 00yJarOUIMMCS MPU OCBOEHUH MPOrpaMMbl OakajgaBpuara, B TOM
YUClIe NPU HM3YYEHUM CHenuanpHbIX aucuuiuivH. [IpeacraBnennas k 3ammure HUP nomxHa coxepxath
OCHOBHBIE TEOPETUYECKHE IOJIOKEHUSI, IKCIEPUMEHTAJIbHbIE PE3YNbTAThl, NMPAKTUYECKUE TOCTHKEHUS U
BBIBO/IbI 13 PAOOTHI.

3. KpaTkoe coaep:kaHue NPpOM3BOJICTBEHHON NPAKTHKHU: HAYYHO-MCC/Ie10BATEIbCKOM padoThI

Beenenne. Llenu u 3anaun HUP. Ctpykrypa HUP. Tpebosanus k HUP.

Pa3zoen 1. TlogroroBka smrepatypHoro 063opa mo reme HUP.

Pazoen 2. Meronuueckas yacte HUP. Onpenenenne HEOOXOOUMBIX METOJOB aHauu3a U
skcniepuMenTa. [Ipruemsl 00pabOTKH SKCHIEPUMEHTAIbHBIX JAHHBIX.

Pa3zoen 3. Metononorus Hanucanus otdyera no HUP. Metonosiorus noaroToBKM Hay4HOU paboOThI K
yOIMYHOM 3aIuTe.

4. O0bEM NPOM3BO/ICTBEHHOM MPAKTHUKH: HAYYHO-HCCJIeI0BATEIbCKOH padoThI

Buabl y4eOHbIX 3aHATHI Qbnem npakTiku
3E AKal. 4 Actp. 4

OO0uiasi TPy10€eMKOCTh MPAKTUKH 10 Y4eOHOMY IIAHY 3,0 108 81
KonTrakTHasi padoTa ayIMTOPHbIEC 3AHATHSA: 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOU NOATOTOBKHU 1,33 48 36
[Tpaktuueckue 3anstus (113) 1,33 48 36
B TOM 4ucJie B (popme NpaKTUYECKOU MOATOTOBKH 1,33 48 36
CamocrositesbHas padora (CP): 1,67 60 45
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKHU 1,67 60 45
NunuBuayanpHOE 3a1aH1e 1,11 40 30
CaMocTOsTENbHOE OCBOCHNE 3HAaHUN, YMEHUIN U HABBIKOB IO 19.6 14.7
MIPOrpaMMe HAyIHO-HUCCIIeIOBATEIBCKON PabOTHI 0,56 ’ ’
KonrakTHas camocrositenpHas paboTa 0.4 0,3
Buja nToroBoro KOHTpoJIsi: 3a4yeT ¢ OLlEHKOM

AHHOTanus padoyeil nporpammsl IIpeaMniIoMHON IPAKTHKH

1. Heab0 NpejIMIUIOMHON NMPAKTHUKH SBJISETCA: BBINOJIHEHHUE BBIMYCKHOM KBaTM(UKALMOHHON
paboTHL.

2. B pe3yabTare npoxoxieHUs NpeIUIUIOMHONW NPAKTHKH 00y4alolMiics MO Hporpamme
O0axajaBpuaTa JoJkeH: oOmagate cieaytouumu npodeccuoHanbHbiMu  (IIK)  xommerenumsimu:
CIOCOOHOCTBIO OCYHIECTBIISITh TEXHOJIOIMUECKU MPOLIECC B COOTBETCTBUU C PErJIAMEHTOM U HCIIOJIb30BATh
TEXHUYECKUE CpPEICTBAa JJIsi H3MEpPEHUs OCHOBHBIX IIapaMeTpPOB OHMOTEXHOJOTMYECKHX MPOLIECCOB,
cBOMCTB ChIpbs U npoaykiuu (ITK-1); cmocoOHOCTRIO K peau3aiuy U yIpaBICHHI0 OMOTEXHOJIOTHICCKUMHU
nporeccamu  (I[1K-2); TOTOBHOCTBIO OIICHMBATH TEXHUYECKHE CPEIACTBA M TEXHOJOTHH C YYETOM
sKosiornueckux nocinenctsuil ux npumenenus (I1K-3); cnocoOHocThIO 0OecrieunBaTh BBIOJHEHNE TTPABUI
TEXHUKH 0€30MacHOCTH, NMPOU3BOJCTBEHHON CaHUTApPUH, MOKapHOM Oe3omacHOCTH M oxpanbl Tpyda (IIK-
4); cnocoOHOCTBIO paboTaTh C HAYYHO-TEXHHYECKOW WH(MOpMaImen, HCIMOoJIb30BaTh OTECYCCTBEHHBIN U
3apyOexxHbId OombIT B mpodeccuonansHoit  aestenbHocTu (I1K-8); BmageHneM OCHOBHBIMH METOAAMHU M
pUeMaMH TPOBEACHUS OKCIEPUMEHTAIbHBIX MCCIEAOBaHUNH CcBoell mpodecCHOoHANBbHOM 00JacTy;
CIOCOOHOCTBIO IIPOBOJIUTH CTaHJAPTHBIE U CEPTU(PUKAIIMOHHBIE UCIIBITAHUS ChIPbs, TOTOBON MPOIYKIIUH U
texHojoruyeckux mnpoueccoB (I1IK-9); BnamenumeM 1utaHupoBaHMsI JKCHEPUMEHTa, OOpPabOTKU u
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MPEACTABICHUS nonydeHHbIX  pe3ynbTaToB  (I[1K-10); TOTOBHOCTBIO HCMONB30BaTh COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJOTHHW B CBOEH Mpo(decCHOHaIbHOM 007acTH, B TOM dHCIE 0a3bl JAHHBIX H
nakeTsl npukiaanbix nporpamm (IIK-11);

3name: OMOXUMHIO M (U3HMOJIOTHI0 MHUKPOOPraHU3MOB W JpPYruX OHOJOrMYEeCKUX OOBEKTOB;
NPUKIAJHYI0O MOJIEKYJISpHYIO OWOJIOTHIO, TEHETHYECKYl0 U KJIETOYHYIO HHXKEHEPHUIO; OCHOBBI
KOHCTPYMPOBAHHUS HOBBIX IITAMMOB-IPOAYLIEHTOB OMOJIOTMYECKH aKTUBHBIX BEILECTB; - HAyYHbIE OCHOBBI
HOBEHIIMX OMOTEXHOJOTUI, OCHOBAaHHBIX Ha IPUMEHEHUU MOMYJIALUUA MHUKPOOHBIX, MXUBOTHBIX H
PACTUTENBHBIX KJIETOK, IMOJTYYEHHBIX CEIEKIMOHHBIMU U T€HETUYECKUMHU METOJaMH; CTPOCHHE U (PyHKIIUU
OCHOBHBIX KJIaCCOB OHMOJIOTUYECKH AaKTHUBHBIX COCAMHEHMH; TEXHOJOIMM Ba)KHEHIIMX OEJIKOB; OCHOBBI
CHUHTE3a OCHOBHBIX KJIACCOB OMOJIOIMYECKH aKTHBHBIX BEIIECTB U UX (PU3HKO-XUMHUECKHUE XapaKTEPUCTUKU;
3aKOHOMEPHOCTH PA3BUTUS U (DYHKIMOHUPOBAHUS MOMYJIALMA MHUKPOOHBIX, JKUBOTHBIX U PACTUTEIbHBIX
KJIETOK; TEOPETUYECKHE OCHOBBI pELIEHUS HKOJIOIMYEeCKUX MpoOieM C MO3UIUH COBPEMEHHOI
OMOTEXHOJOIMH; MPUHIMIIBI KOHCTPYHUPOBAaHHS OMOJIOTMYECKH AaKTUBHBIX BEIIECTB C 3aJlaHHBIMU
CBOMCTBaMH; TEOPETHUECKHUE OCHOBBI CO3JaHUs MPOU3BOJCTBEHHBIX MPOLECCOB MOIYYEHHs] OMOJIOTHMUECKU
aKTUBHBIX BEILECTB;

Ymems: omnpenensth KUHETUYECKHE U TEPMOJMHAMUYECKHE 3aKOHOMEPHOCTH IPOILIECCOB pPOCTa
MUKPOOHBIX, dKUBOTHBIX U PACTUTEIbHBIX KJIETOK; IPOBOJUTH CUHTE3, (PU3UKO-XUMUYECKOE UCCIIEIOBAaHUE U
aHaJin3 OHOJIOTUYECKU AaKTHUBHBIX BEIIECTB; OCYIIECTBIATh XMMMKO-TEXHUYECKUI, OMOXUMHUYECKHN H
MHUKpPOOHMOJIOIMUECKUH KOHTPOJIb OMOTEXHOJOTHYECKOTO MpoLecca; MIAaHUPOBAaTh U MPOBOJUTH HAy4dHbIE
HCCIIEIOBAHUS;

Braoemwv: wmeronamu cenekuuu, MOAU(PHUKAIUMM W KOHCTPYMPOBAHMS JKHUBBIX CHCTEM M UX
KOMIIOHEHTOB KakK OOBEKTOB JEATEIbHOCTH OHMOTEXHOJOTHWHU; METOJAaMH OHOCHHTE3a, BBIJEIECHUS U
uIeHTU(DUKAIIMY, W aHaJu3a MPOJIYKTOB OWOCHMHTE3a W OuoTpaHchopmaiuu; mpueMaMu W METOJaMH
Oe30macHON PabOThl € COEIUMHEHUSIMH, OONAJArOIIMMHU (U3UOJIOTMYECKON aKTUBHOCTBIO U KYyJIbTypaMu
OMOJIOTMYECKHUX areHTOB.

3. KpaTkoe conep:kanue npeiniioMHON MPAKTHKHU

Bb160op TeMbl HaydyHO-HMCCIEI0BATENLCKON pabOThl. AHAIN3 UMEIOIIMXCS JaHHBIX MO pe3yibTaTam
TEOPETUYECKOT0 U 3KCIIEPUMEHTAIBHOTIO HCCIEI0BAaHUS B paMKax IMOCTAaBJIICHHBIX JJIS OTAENbHBIX 3TaloB
oOyueHusi 3a7a4 IO TEME BBINYCKHON KBaJM(UKALMOHHOW paboThl. BrinonHeHne sKcrepuMEHTaIbHOM
YacTU BBIMYCKHOM KBalM(PUKAIIMOHHON padOoThl. YdacTue B HayyHO-HCCIENOBATENIbCKON padoTe Kadenpsbl
(paboTa Hay4YHO-METOAUYECKUX CEMUHAPOB Kadeapsl,

Hay4YHO-TIPAKTUYECKUE KOH(EPEHIIMN YHHUBEPCUTETa, MEXPETHOHAJIbHBIE M MEXIYHApPOIHbIE
koH(pepennuu). Ilocemenre KOHCY/IbTaUi HAYYHOTO PYKOBOJUTENSI MO TEME HAyYHOTO HCCIIEIOBaHUS.
[ToaroToBka u npeacrasienus otuera o HAP.

[ToaroroBka MatepraoB /AJsl BBIIOJIHEHHSI BHITYCKHON KBaJIM(UKALIMOHHONW pabOTHI.

4. O0bEéM npeaIunIOMHON NPAKTUKHA
O0beM NpaKTHKH
Buabl yueOHo# padoThl

APty P 3E AKan. 4. AcTp. 4.
OO0u1asi TPy10eMKOCTh NMPAKTHKH 9,0 324 243
CamocrositesbHas padora (CP): 9,0 324 243
B TOM 4mncJje B opMe MPAKTHYECKOi

(bopne mp 9,0 324 243
MOJATOTOBKH
WnuBuayanbHOe 3a1aHue 1,0 36 27
CaMocCTOSTENTPHOE OCBOCHHUE 3HAHUN, YMEHUHN U
HAaBBIKOB 10 MPOrpamMMe MPeITUITIOMHON 2.0 287,6 215,7
MIPAKTUKH ’
KonrakTHas camocrositenpHas paboTa 0.4 0,3
Bua nToroBoro KOHTpOJIsi: 3ader c onleHKOM

5.5. 'ocynrapcTBeHHAsi MTOIOBas aTTECTALMSA: 3a1UTA BBINYCKHON KBATHPUKANMOHHON padoThl,
BKJII0Yasi MOATOTOBKY K NPoLEAYype 3alUThI U MPOLeAYPY 3alUThI
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1. Ieap rocyaapCcTBeHHOW HTOIOBOM ATTECTALMHM: 3AIMTHI BBIMTYCKHOH KBAJM(UKALMOHHON
paboThl, BK/IWOYAs MOATOTOBKY K Ipolelype 3allUTbl M NPOLEeIYPY 3alMThl — BbISBJICHUE YPOBHS
TEOPETHUECKOW U MPAKTUYECKON MOArOTOBJICHHOCTH BBIIYCKHHKA BY3a K BBIIOJIHEHUIO NMPO(ECCHOHAIBHBIX
3aJ1a4 ¥ COOTBETCTBUs ero noaroroBku tpedoBanusm @I'OC BO no HampapiieHHIO MOATOTOBKU OakajaBpOB
19.03.01 buorexnosorus, npopuinb «bHOTEXHOIOTHY.

2. B pe3yibTaTe NMpoxo:KIeHUs rOCYyJaAPCTBEHHOI MTOrOBOM ATTECTAIIMM: 3AIUUThI BHIIYCKHOM
KBATU(UKALUOHHOI padoThl, BKJIYAs NMOATOTOBKY K IpoLeAype 3alIUThl U MPOUeAYypPy 3alIUThI Yy
CTy/leHTa mpoBepsieTcsi cPOPMHPOBAHHHOCTH CJEAYIOIIUX KOMIETEHUMH, a Takike CJeIyIluX
3HAHUH, yYMeHMiIi M HABBIKOB, MO3BOJIAIOIIMX OLEHUTH CTeleHb TOTOBHOCTH O0y4YalolIUXcs K
AajibHeimei npogeccuoHaNbHOM AeITeJbHOCTH.

BoimyckHMK, OCBOMBIIMM  mporpamMmy OakajaBpuara, JOJDKEH o00JanaTh  CIEAYHOIIUMHU
KOMITETEHIUSIMU: o0nazaTe CIOCOOHOCTBIO HCIIOJIB30BATH OCHOBBI  (MIOCOPCKUX 3HAHUM AJs
dhopmupoBanusi MupoBo33penueckoi nmozunuu (OK-1); ananmu3upoBaTh OCHOBHBIE TAIbl M 3aKOHOMEPHOCTH
HMCTOPUYECKOTO pa3BUTUSA oOmiecTBa st opMupoBanus rpaxkaanckor mosunuu (OK-2); mcnosb3oBaTh
OCHOBbI JKOHOMHMYECKHUX 3HaHMM B pa3inuuHblXx cdepax gesrenpbHocTH (OK-3); mcnonb3oBaTh OCHOBBI
[IPaBOBBIX 3HAHUM B pazinyHbIX cepax nearenbHocTd (OK-4); Kk KOMMyHUKaIlMKM B YCTHOM U MUCbMEHHOM
(dopMax Ha PYCCKOM M MHOCTPAHHOM S3bIKax JUIsl PEIEHHUs 3aad MEXIMYHOCTHOTO U MEXKKYJIbTYPHOI'O
B3aumojieiictBusi (OK-5); paborate B KOMaHze, TOJEPAHTHO BOCHPHUHHUMAs COLMAJIBHBIE M KYyJIbTYpHBIE
pasnuuus (OK-6); k camoopranm3anuu u camooOpazoBanuto (OK-7); ucmosib30BaTh METOABI U CPEICTBA
¢bu3nuecKoi KynbTypbl JUIsl 0OecreyeH sl MOJHOLIEHHON COLMaIbHON U MPO(PEeCcCCUOHANIBHON AEATEeIbHOCTU
(OK-8); roToBHOCTBIO TOJIL30BAaThCS OCHOBHBIMM METOJAMM 3alllMThl MPOU3BOJICTBEHHOIO IMEpcoHalla U
HacCeJIeHHs OT BO3MOJKHBIX IOCJEICTBUN aBapull, karactpod, ctuxuitabix 6enctBuii (OK-9); ocymecTBiarh
MOWCK, XpaHeHue, oOpabOTKy M aHaiM3 HWHOOpPMAIMU W3 Pa3IUYHBIX HMCTOYHUKOB U 0a3 JIaHHBIX,
MIPEJICTaBIAThH €€ B TpedyeMoM (opMare ¢ UCIOJIb30BAHUEM UH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX
texHosoruit  (OIIK-1);  cmocoOHOCTBIO W TOTOBHOCTHIO  MCIOJB30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAy4YHbIX JUCHUUIUIMH B  NPOPECCUOHATBHOW  AESTENBbHOCTH, HPUMEHSATH  METOJbI
MaTeMaTHYECKOr0 aHajllu3a U MOJEIUPOBAHUS, TEOPETUUYECKOIO0 U AKCIEPUMEHTAJIHLHOTO HCCIIEOBAHUS
(OIIK-2); ucnosib30BaTh 3HaHUS O COBPEMEHHOU (pru3HUecKoi KapTUHE MUpPa, IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUH BElIeCTBa JUIsl HOHUMaHUs OKpYKarollero Mupa u sipienuit npupoast (OI1K-3);
MIOHUMAaTh 3HAYeHUs MH(QOpPMAIMKU B Pa3BUTUU COBPEMEHHOI'O MH(OPMALMOHHOIO OOIECTBa, CO3HAHHEM
OMAaCHOCTH M YTPO3bl, BOSHHUKAIOIIEH B 3TOM IpoLecce, CIIOCOOHOCThIO COOII0AaTh OCHOBHBIE TPEOOBAHUS
nH(popMallMOHHONW 0e30IacHOCTH, B TOM YHUCIE 3alluThl rocynapcrBeHHoi TaiiHbl (OIIK-4); Bnanenuem
OCHOBHBIMHM METOJIaMH, CIIOCO0aMH U CpEACTBAMHU MOJYYEHHUs, XpaHEHMs, NepepaboTku HHOpMaIuH,
HaBBIKAMHU PabOTHl C KOMITBIOTEPOM Kak cpeiacTtBoM ymparieHuss uHpopmarmein (OIIK-5); Bmagennem
OCHOBHBIMHM METOJIaMU 3aIIUThI IPOU3BOJICTBEHHOI'O NIEPCOHANIA U HACEJIEHUS OT BO3MOKHBIX MOCIEICTBUN
aBapuif, karactpod, cruxuitbix OexactBuili (OIIK-6); ocymecTBisITh TEXHOJIOTMUYECKUNH IPOLECC B
COOTBETCTBUU C PEIJIAaMEHTOM U HCIIOJIb30BATh TEXHUYECKHE CPEICTBA Ul H3MEPEHUS OCHOBHBIX
apaMeTpoB OMOTEXHOJIOTUYECKUX IPOLECcCOB, CBOMCTB cbipbst U mnpoaykuuu (IIK-1); x peanuzamuu u
ynpasiieHuIo OuotexHosiornyeckumu mnpoueccamu (I1K-2); roroBHOCTBIO OLIEHUBATh TEXHUUECKUE CPEACTBA
M TEXHOJIOTMH C Yy4eToM »JKojormdeckux mnociuenctsuii ux mnpumeHenus (I1K-3); cmocoOHocThIO
o0OecrieunBaTh BBINOJHEHHUE IPABUJI TEXHUKU O€30MACHOCTH, MPOU3BOJCTBEHHONW CaHUTApUH, MOKAPHOU
6e3omacHocty u oxpanbl Tpyaa (I1K-4); cnocobHoCThIO paboTaTh ¢ HayYHO-TEXHHUYECKON HHGOpMAIIHEH,
UCII0JIb30BaTh OTEUECTBEHHBbIH U 3apyOekHbIl omnbiT B mnpodeccuoHanbHolt nesrenbHocty (I1K-8);
BJIaJICHUEM OCHOBHBIMU METOJIaMH M MpHUEMaMU IPOBEJCHUS SKCIEPUMEHTAIbHBIX HCCIEI0BaHUN B CBOEH
npodeccuoHaIbHON 00JaCTH; CLIOCOOHOCTBIO MPOBOJUTH CTAHAAPTHBIE U CEPTU(UKALIMOHHBIE HCIBITAaHUS
ChIpbSl, TOTOBOM WpPOAYKUMU U TexHosornyeckux mnporeccoB (I1IK-9); Bnamenuem mutaHupoBaHUs
JKCIEPUMEHTa, 00paboTKM U mpeacTaBieHuss nojydeHHbIX pe3yiabTatoB (IIK-10); rortoBHOCTHIO
HCII0JIb30BaTh COBpEMEHHbIE UH(DOPMAIIMOHHBIE TEXHOJOTUU B CBOEH mpodeccuoHaIbHOM 001acTu, B TOM
yuciie 0a3bl JaHHBIX U MaKeThl NpUKIaaHbIX nporpamm (I1IK-11).

3name: coBpeMEHHbIE Hay4yHble JOCTIKEHHUS M IEpPCHEKTUBHBIE HallpaBieHHsl paboT B oOnactu
OMOTEXHOJOIMH, CTaTUCTUYECKHE METOJbl 00pabOTKH SKCIEPUMEHTAIbHBIX PE3YJIbTaTOB, COBPEMEHHBIE
METO/1bl OMOTEXHOJIOTUYECKUX HCCIIEA0BAHMUI;

Ymemsb: npUMEHSTh 3HAHUS, NOJYyYEHHbIE IPU H3YYEHUU €CTECTBEHHOHAYUYHBIX M CIIELUATbHBIX
OUCUMIUIMH, JJIs peleHuss (yHIaMEHTAJIbHBIX M MNPUKIAAHBIX 337ad B 00JacTM OHMOTEXHOJIOTHH,
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dbopMynupoBaTh LEAM M 3aJa4yd  HAYYHOI'O UCCIIEJOBaHMUS,

IPOBOAUTH 00pabOTKY pe3yNbTaToOB

SKCIEPUMEHTA, OIICHUBATh MOIPEUIHOCTH, aHAJIMW3UPOBATh, MUHTEPIPETUPOBATH U 0000IaTh PE3yIbTATh

HAayY4YHOT'O HMCCICOO0BaHUA, MPCACTABIATL IIOJYYCHHBIC PE3YJIbTAaTbl

Hay4HOTO JIOKJIaJa ¥ TPE3eHTaIUH;

HAay4YHOT'O HCCJICAOBAHHA B BH/C

Braoemwv: HaBplkaMM IJIAHUPOBAHUS M MPOBEICHHUS HAyYHbIX HCCIIEOBaHUI B oOjactu
OMOTEXHOJIOTMH, HaBbIKAMU pabOThl C HayYHO-TEXHUUYECKOM, CIIPAaBOYHOM JIMTEpaTypod U 3JIEKTPOHHBIMU

pecypcamu.

3. Kparkoe coaepxkaHue rocyJIapcTBEHHOW HTOrOBOM AaTTeCTALMM: 3alUTHI BbIILYCKHOM
KBATU(PUKANMOHHOM PadoThl, BKJIKYasi NOAT0OTOBKY K MpoLeaype 3allldThI U MPOLeaypPY 3alUUThI

['ocynapcTBeHHast UTOroBasi aTTecTalys: 3allluTa BbITYCKHON KBaJIM(UKAIIMOHHOW paboThl, BKIIIOYas
MOJATOTOBKY K MPOIEAYPE 3AIIUTHl U MPOLEAYPY 3aIIUTHl MPOXOAUT B 8-0M ceMecTpe Ha 0a3e 3HaHUH,
YMEHUI M HaBBIKOB, IOJYYEHHBIX CTYJEHTAaMU MpU H3YYEHUHM AUCUMIUIMH Hampaienus 19.03.01

brnortexuonorus n IIPOXOKACHUA ITPAKTHUK.

['ocynapcTBeHHast UTOroBasi aTTeCTalUs: 3aIIMTa BBITYCKHON KBAIU(PUKAITMOHHON paboThl, BKIIOYAst
IIOATOTOBKY K IPOLEAYPE 3aLIUTHI U MPOLEAYPY 3aIUTHI IPOBOJUTCS TOCYAAPCTBEHHOM YK3aMEHAMOHHOMN

KOMHUCCHUEN.

Kontpons ypoBHS cHOpMUPOBAHHOCTH KOMIIETEHIIUA OOYUYaIOIIUXCS,

MPUOOPETEHHBIX IPU

ocBoeHun OOII, ocymiecTBisieTcss MyTeM HPOBEACHUS 3alUThl BBIMYCKHOM KBaJM(UKALIMOHHOM pPabOThI

(BKP) u npucBoenus kBanupukanuu «0akagaBpy».

4. O0beM rocy1apcTBeHHON UTOTOBOM ATTECTALMH: 3AIUUTHI BHINYCKHOH KBAJIU(UKALUOHHOMH
PaGoThl, BKJIOYAsA NOAT0TOBKY K MpoLeAype 3alliMThl U MPoLeypPy 3alUThI
[Iporpamma oTHOCHTCS K 00s3aTeNbHONM YacTH y4deOHOTro IuiaHa, K Oynoky 3 «['ocymapcTBeHHas
utoroBas arrectamms» (b3.501) u paccuntana Ha COCPETOTOYCHHOE TTPOXOXKICHUE B 8-0M cemecTpe (4-bIit

Kypc) oOyuenust B oobeme 216 u (6 3ET).

" B 3ayeTHBIX B akanem.
Buabl yuedHoii padboThI
eIMHUIIAX yacax

Oo6mas Tpynoemkoctb 'HA no yueoHOMY miiany 6,0 216
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6,0 216
KonTakTHas paboTta — UTOroBas aTTecTalus 6.0 0,67
Brinonnenue, Hanucanue u oopmienre BKP ’ 215,67
Bux koHTpoJs: 3amuTta BKP

Buabl yuedHoii padoThI

B 3aueTHBIX

B actponom.

eIMHUIIAX yacax
Oo6mas Tpynoemkoctb 'HA no yueoHOMYy miiany 6,0 162
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6,0 162
KonrakTHas paboTta — UTOroBas aTTecTalus 0,5
6,0
Boinonnenue, nHanucanue u opopmiienue BKP 161,5
Bujx koHTpoJs: 3amuta BKP
5.6. ®akyJabTaTUBBI
AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IlepeBo HAYYHO-TEXHUYECKOI JIUTEPATYPbD)
1. Heap aucHumIuHbl — mpuoOpeTeHrne oOyyaromuMucs oOmie, KOMMYHHUKaTUBHOW U

npoeCCHOHATBPHON KOMIETEHIINH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOM TOATOTOBKH
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MO3BOJISIET  BBINOJHATH  Pa3iMyHble BUABl  MPO(PECCHOHAIBHO OPUEHTUPOBAHHOTO IE€peBOJia B
IIPOU3BOJICTBEHHON U HAYYHOU JESATEIBHOCTH.

2. B pe3ysabTare u3y4eHHs] AMCHUIIMHBI 00yYAIOIIMACH 10JI5KEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

OIIK-1; [TK-8

3nams:

— OCHOBHBIE CIIOCOOBI JOCTUKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI IIEPEBOJIA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JIOCTaTOYHOE JJISl BBIIOJHEHUS MEPEeBOJia KOJIMUECTBO JEKCUUYECKUX €AUHMII, (pa3eoIOTU3MOB, B
TOM YHCJIE COLUAIBHBIX TEPMUHOB U JIMHIBOCTPAHOBEIUECKUX peasInil;

ymemny:

— IPUMEHSATh OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— OCYIIECTBJIATh NMHCHMEHHBIN NEpeBOJ] C COOJIIOJEHHEM HOPM JIEKCHUECKOM SKBHUBAJIEHTHOCTH,
cOOII0ACHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKHX HOPM;

— 0(hopMIIATH TEKCT IIEPEBOJAa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJISITh MEPEBOJ C COOIIOACHUEM HOPM JIEKCUYECKON SKBUBAJIEHTHOCTH, COOJIOIEHUEM
IrPaMMATUYECKUX, CUHTAKCUYECKMX M CTUJIMCTHMYECKHX HOPM TEKCTa IMepeBoJla M TEMIIOPATbHBIX
XapaKTEPUCTHK UCXOJHOIO TEKCTa;

gnademsn:

— METOJAMKOW MpEerepeBOJUECKOr0 aHallu3a TEeKCTa, CHOCOOCTBYIOUIEH TOYHOMY BOCHPUSTHUIO
HCXOJIHOTO BBICKA3bIBAHUS,

— METOJUKOM MOJArOTOBKHU K BBINOJHEHUIO NIEPEBOa, BKIIOYasi MOUCK MH(GOpPMALMU B CIPABOYHOM,
CHEIHaJIbHOM JINTepaType U KOMIBbIOTEPHBIX CETSIX;

— OCHOBaMU CHCTEMbI COKpAIIeHHON NIEPEeBOJUECKOM 3allMCH IPU BHIMIOJIHEHUH [IEPEBO/IA;

— OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHrs U aHHOTUPOBAHUS JIUTEPATYPHI MO CHEUAIBHOCTH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pa3znesn 1. OcHoBHbIE JieKCHYeCKHe M CTHJIMCTHYeCKHEe 3aKOHOMEPHOCTH IepeBo/ia HAY4YHO-
TeXHUYeCKOH JIuTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOro nepeBoja. CMBICIOBOM aHaIU3 HAay4yHO-
TEXHUYECKOTO TeKCTa U ero cermeHTauus. CTUIMCTUYECKHE OCOOEHHOCTH HAyYHO-TEXHUYECKUX TEKCTOB.
[Ipeoosienue TpPyaHOCTEW, CBA3AHHBIX C PACXOKICHHUEM CHHTAKCHUECKUX CTPYKTYP HMHOCTPAHHOTO U
PYCCKOTO TEXHUUYECKUX TEKCTOB.

1.2 CpaBHeHue TOpsiIKa CJIOB B aHTJIMACKOM M PYCCKOM MpeioxkeHusx. llepeBoa cios,
yCTaHOBJIeHHE 3HadeHus cioBa. [lepeBoa cBOOOAHBIX M (pazeosoruyeckux cioBocoueranuil. IlepeBon
3aroJI0BKOB TEKCTOB M CTATEU

1.3 Coxkpamenus. Oco6eHHOCTH UX nepeBoja. Pa3BuTie HaBBIKOB MEpEBOA Ha IMPUMEPE TEKCTOB 110
TeMe «Xumuueckas gadoparopus» «M3MepeHuss B XuMum».

1.4. Jlexcuueckue TpaHchopManuyd TMPU TEPEBOJE TEKCTOB MO TEMAaTUKE XUMHUHM M XUMHUUYECKOU
TEXHOJIOTUHU.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0OEHHOCTH NepeBo/a.

2.1. Ocobennoctu mepeBoja npemioxennid Bo BpemeHnax Indefinite, Continuous., Perfect, Perfect
Continuous Ha npumepe nepeBoja TEKCTOB M0 TeMAaTUKEe XUMHUYECKOW TexHosoruu IlepeBoa nmpuaaTouHbix
MIPEIIOKEHU.

2.2. Merozpsl 1 IpUEMBI IEPEBOJIA CTPALATEIBHOIO 3aJ0Ta Ha MPUMEPE NEPEBOIA TEKCTOB IO TEME
"Texnosioruu Oymymiero".

2.3. Tunbl ycIOBHBIX NPEAJIOKEHUN, IpaBUJia U 0COOCHHOCTH HMX mepeBoja. [IpakTuka mepeBona
YCIOBHBIX MPEIJIOKEHUH Ha NIpUMepax TEKCTOB IO PA3IMYHBIM pasjielaM XUMHU U XUMHUYECKOM
TEXHOJIOTUHU.

2.4. MopanbHble Trjaroibl M OCOOEHHOCTH HX II€peBOjJa Ha INpUMEpe IepeBojia TEKCTOB
«Texnonorusy, «[IpomsbineHHoe 000pyAOBaHUE

Pa3nes 3. OcoGeHHOCTH NepeBoa NMpelI0KeHUH ¢ HeJIMYHBIMU (popMaMH rj1arosa
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3.1 Undunutus (Heonpenenennas Gopma riaromna). Poab nHGUHUTHBA B PEIOKEHUN U BAPUAHTHI
IepeBoJia Ha pycCKui A3bIK. [Ipuyactust u repynanid. BapuanTtel nepeBoia Ha pyCCKHUM S3bIK.

3.2 Vudunutuabie 0060poThl. O60poT pomosiHeHHE ¢ UHOUHUTHBOM. OOOPOT mojsiexallee C
uH(puHUTHBOM. Pa3nnuHble BapuaHThl IEpeBOA.

3.3 IlepeBon mpu4acTHbIX 000POTOB. AOCONIOTHBIA MPUYACTHBII OOOPOT M BAapHAHTHI MEPEBOJA.
Pa3BuTHe HaBBIKOB IEepeBOJia B chepe XUMUU U XUMUYECKON TEXHOJIOTUH.

Paznen 4. OcobenHocTH pepepaTHBHOIO NEepeBoOIa

4.1. AnropuTM MPEaNEepeBOAUYECKOM paldOThl C HAYYHO-TEXHHYECKUM TEKCTOM TI0 XHMHKO-
TEXHOJIOTUYECKOUN TeMaTHKe.

4.2. AnropuTM cocTaBieHHs pedepara Mo XMMHUKO-TEXHOJIOTHYECKON TeMaTUKe (aHHOTAIUN)

4.3. Anroput™ paboThI 10 pedepaTUBHOMY MEPEBOTY M0 XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.

4. O0beM yueOHOMH TUCUUTLTHHBI

Cemectp
Bcero 4
Bu yueGHO#M paGoTsI 3 cemecTp ceMecTp
3E Axan. 4. 3E Axan. 4. 3E Alflaﬂ'
Obmast TpyRoeMKOCTS 4,0 144,0 2,0 72,0 2,0 72,0
TACIUATLINHBI
Konrakruas pagora - 1,8 64,8 0,9 32,0 0,9 32,0
ay/IMTOPHBIE 3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTeJibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHast caMocTosTebHAas 0’ 8 0’ 4 0’ 4
paborta
C 2,2 1,1 1,1
aMOCTOSITEIPHOE H3yUCHHE 79,2 396 396
pasaciioB AMCHUILIMHBI
Buabl koHTpOJIA:
Buo xonmponn uz YII 3adert c oneHKoO#l | 3ayeT C OLEHKOI
Cemectp
Bcero 4
Bu yue6HO# paGoTHI 3 cemecTp ceMecTp
3E AcTp. u. 3E AcTp. u. 3E A(;Tp'
OO6mast TpyA0€MKOCTh 4 108 ) 54,0 ) 54
TUACIUATLINHBI
KonrakTHas pabdora — 1.8 48,6 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHAs padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHast caMocTosTenbHAas 0’ 6 0’ 30 0’ 30
paborta
C 2,2 1,1 1,1
aMOCTOSITEIPHOE U3yICHHE 504 29.70 29.70
pasacioB AMCHUILIMHBI
Buabl koHTpOJIS:
Buo xonmpons uz YII 3adert c oneHKoOil | 3adeT C OLEHKOI

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
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«Fpamancxaﬂ 3almmuTa B ‘lpe3BbI‘laﬁHLIX CUTyalUsAX>»

VYueOHas aucnumuinHa «['pakJlaHCKas 3allMTa B YPE3BBIYAMHBIX CUTYAIUSX» YUTAETCS B paMKax
¢dakynbTaTuBa B 1 1M BO 2 ceMecTpax U 3aKaHUYMBAETCS 3aYETOM.

1. Heap AMCHMIUVIMHBI -- TOJTOTOBUTH CTYJEHTA K OCMBICIIEHHBIM NMPAKTUYECKUM JECUCTBUSAM IO
o0OecrieyeHHnI0 cBoed 0e30MacHOCTH M 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS YpE3BBIYAMHON cUTyaluu
MIPUPOIHOTO, TEXHOTEHHOTO ¥ BOEHHOI'O XapakTepa.

OcHOBHOM 3ajayeil TUCHUIUIMHBI ABIsSeTCS (GOPMUPOBAHHE YMEHUN M HABBIKOB, MO3BOJIAIOLIUX Ha
OCHOBE M3y4YEHHUS OINACHbIX M MOpaKawouuX (AKTOPOB YPE3BbIYAMHBIX CUTyallud MPUPOJHOTO,
TEXHOT€HHOI'O ¥ BOEHHOTI'O XapakTepa, APYruX OMacHOCTEH yMeNlo pemniaTh BOIPOCHI CBOEH OE30MaCHOCTH C
HCI0JIb30BAHUEM CPEJICTB CUCTEMBI T'PAKIaHCKOH 3aIUTHI.

2. B pe3yabTaTe 0CBOCHMS JMCHUILIMHBI CTYAEHT [0JI/KEeH:

Obnadams CIEYIONUMA KOMIIETCHIIUSIMU U HHAUKaTopamu ux noctwkenus: OK-9, I1K-4.

3nams:

- XapaKTEePUCTUKHU MPUPOIHBIX O€ICTBUIM, TEXHOTEHHBIX aBapuil U KaTacTpod Ha pagualMOHHO,
XUMHMUYECKU U OMOJIOTHYECKH OMACHBIX 00bEKTaX, Hopaxaromue GakTopbl APyrux ONaCHOCTEH;

- OCHOBBI BO3JEUCTBUS ONACHBIX (PAKTOPOB UPE3BBIYAMHBIX CUTyalluidi Ha 4YeJIOBEKa U
MIPUPOIHYIO CPENY, JOMYCTUMbIE IPEIEIbHbIE KPUTEPUU HETATUBHOTO BO3ACHCTBUS;

- Mepbl 0e30MmacHOro IMOBEACHUs Npu npeOblBaHMM B palloHax (30Hax) IOXKapoB,
PaZv0aKTUBHOI0, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS;

- CHOCOOBI M CpEICTBA 3alUThl 4YEJIOBEKAa OT BO3JACHCTBUS MNOpPAXKaOMUX (aKTOPOB
Ype3BhIYaNHBIX CUTYAllUH MPUPOJHOTIO, TEXHOTEHHOTO ¥ BOEHHOTO XapakTepa.

Ymemo:

- MCII0JIb30BaTh CPEJCTBA 3alUThl OPraHOB JIbIXaHUS U KOXKH, MEIULIUHCKHUE JJIsi CaMO3aL[UThI
1 OKa3aHus NOMOUIH JIPYTUM JIIOJISIM;

- MPUMEHTh MEPBUYHBIE CPEACTBA MOXKAPOTYILIEHUS JUISl JIOKAIU3alUU U TYIICHUS M0Xapa,
BO3HHUKIIIETO B ayIUTOpUH (J1abopaTopuin);

- OKa3bIBaTh ce0€ M JPYrMM NOCTPAJABIIUM MEIUIMHCKYIO IMOMOIIb C HCIHOJIb30BAaHUEM
Ta0eNbHbIX U NOJPYYHBIX METUIIUHCKUX CPENICTB.

Braoemy:

- npuéMaMu IPOBEICHHUS YaCTUYHOW CAaHUTApHOW 0O0pabOTKHM IpU BBIXOJIE U3 pailoHa (30HBI)
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUs (3apaKeHus);

- Croco0aMM U TEXHOJIOTHSIMU 3aILUThI B YpE3BbIUYAHHBIX CUTYAIUX.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Pazoen 1. Onacnocmu npupoonoeco xapakmepa.

Cruxuiinble OeICTBUS, SBJICHUS MPUPOAblI Pa3pyLIUTEIbHONW CHIIBI - 3€MJIETPSCEHUS, HABOIHEHUS,
ceJieBble MOTOKH, OMNOJI3HU, CHEXHbIE 3aHOCHI, U3BEP)KEHHUE BYIKAHOB, OOBajbl, 3aCyXd, yparaHsl, OypH,
MIO>KApBI.

Pazoen 2. Onacnocmu mexnozennozo xapaxmepa.

ABapun u KatacTpodbl HAa paAMALUOHHO ONACHOM OOBEKTE, XHMHUYECKH OIAcCHOM OOBEKTE,
OMOJIOTMYECKH ONAcHOM OOBEKTe; Ha TpaHCIOPTE (PKEJIE3HOJOPOKHOM, aBTOMOOUIBHOM, PEYHOM,
aBUALMOHHOM ); Ha TUAPOCOOPYKEHUSAX; HA KOMMYHQJIbHBIX CUCTEMAX KU3HE0OECIIeUeHHUS.

Pazoen 3. Onacnocmu 6oennoco xapaxkmepa.

[IpuMeHenne opyx us MacCOBOTO MOPAXKEHUS (SACPHOTO, XUMHUUIECKOTO, OMOJIOTHIECKOTO), OOBIYHBIX
CPEICTB C 3a)KUTaTEIbHbIM HANOJIHEHHEM, HOBBIX BUIOB OpPYXKHS. 30HBI 3apaKEHUS OT CPE/ICTB MOPAKEHUS
U UX BO3JICHCTBUE HAa HACEJICHUE U OKPYXKAIOIYIO IPUPOJIHYIO CPELY.

Pa3zoen 4. Ilosxcapnas 6ezonacnocme.

[loxxapnass omacHocth. Iloxkapnas oxpana. Kiaccudukanus mokapoB IMOKapoB B 3IaHUSIX U
nomerienuax. Craguu pa3BuTus noxapoB. Jlokanuzauus W TynieHue mnokapoB. llepBuuHble cpezncTBa
noxkaporymenust (oruerymmurenu OIl -8, OY-2, OBII-5, BHyTpeHHMI MOXapHbII BOJOMPOBO) U MpaBuia
MOJIb30BaHMUSI UMH. ABTOMAaTHUYECKHE CHUCTEMBI [OXAPOTYIIEHUS — MPUHKIEPHbIE M JPEHUYEpHBIE.
Orserymaniye BelleCTBA — BOJA, IE€HbI, HErOpIOYHME Tra3bl M pa30aBUTENM, MOPOIIKOBHIE COCTaBbI,
raJIoreH3aMelleHHbIE YTIeBOI0POIbI.
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Pazoen 5. Komnnexc meponpusmuii 2paxcOanckol 3auumol HaceaeHus.

- OmnoBemenne 1 uHGOPMUPOBaHUE HaceldeHUsi 00 omacHocTH. [IpuHSATHE HacemeHWEeM CHUTHAJIOB
onopemeHus: («Baumanue Bcem!», «BosmymHas TpeBora», «PaamanmuoHHas omacHOCTHY, «XUMUYECKas
TpeBoray, «OTO0N OMacHOCTH») M MOPSAIOK JACUCTBHUS 1O HUM. DBaKyallds HACEJIEHUS U3 30HBI OMACHOCTH.
CriocoObl 3BaKyaluu. DKCTpEHHasl 3BaKyallusi CTYJAEHTOB U3 ayIMTOPUU IIPU BOSHUKHOBEHHH I0Kapa.

- CpenctBa MHAUBUIYaTbHOU 3amuThl opranoB neixanus (['TI-7, T'TI-9, P-2, V-2K, PITA-1, PIII'-
67M, PY-60M, «®enuxcy, I'A3K, AL, AIT-3, [13VY-K, UII-4M, UII-5, UTI-6, KHUII-8), koxwu (JI-1, O3K)
yesoBeKka. MeAUIIMHCKIE CPEeICTBA 3ALUTHI.

- CpencrBa KOJUIGKTHMBHOW 3alliuThl HaceneHus. Ha3HaueHue, 3alUTHBIE CBOMCTBA YOEXHIL.
[IpotuBopanuannonnsie ykpoitust ([IPY, momzemHbie memexoaHbie MEpPexXoibl, 3aryOJICHHbIE CTAHIIMH
METPOTIOJIUTEHA), MPOCTEHIINE YKPBITUS (TpPaHIIEH, OKOIbI, TEPEeKphIThie mmenu). llpaBuma 3aHaTHs
yOexHIIa.

Pa3zoen 6. Oxazanue nepsou nomowu.

Oxa3zaHue TMepBOMl MOMOIIM IPU OXOrax, paHEHMsX, 3apakeHusx. l[lpoBegeHne yacTHUHON
CaHUTApHOU 00pabOTKU KOKHBIX IIOKPOBOB YEJIOBEKA MPH BBIXOJE U3 30H PAIMOAKTUBHOI0, XUMUYECKOTO U
OMOJIOTHYECKOTO 3apakeHus (3arpsi3HEHNS ), U3 30H MOKAPOB.

Pazoen 7. Jlukeuoayus nocieocmauii upe3eoluatino CUmyayuu.

ABapuiiHo-criacaTenbHble pa0bOThl. ODKCTpeHHas »BakyalMss U3 ayauTtopuu (y1abopaTopuu) B
YCIOBUAX TMOXapa, paguallMOHHOTO, XHWMHUYECKOTO, OHOJIOTUYECKOTO 3arpsi3HEHUsT TEPPUTOPUU C
HCI0JIb30BaHKEM ITpocTeliux cpeacts 3amuthl («Denuke», I'JI3K, nporusoraza I'TI-7 ¢ JAI1I-3).

4. O0beM yueOHOMH TUCUMILTHHBI

. O0beM IMCUMIIHHBI
Bua yueOHo# padoThbl 3E AKaLY Actp.u
O01mas TpyA0eMKOCTb JUCHMIJIMHbBI 1,0 36 27
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,44 16 12
Jlexinm 0,44 16 12
[IpakTHueckue 3aHATHS - - -
Jlaboparopubie pabOThI - - -
CamocrosiTeJibHAs padoTa 0,56 20 15
CaMOCTOSATENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIIMHbI 19,8 14,85
0,56
KonrakTHas camocrositenbHas paboTa 0,2 0,15
Buja nToroBoro KOHTpoJIsi: 3a4yer

6. TPEBOBAHMUSA K YCJIOBUAM PEAIM3AIUU TIPOI'PAMMbI BAKAJIABPUATA

6.1. ObmecucreMuble TpeOOBaHNS K peau3allii MPorpaMMbl 6aKaaaBpuara

YHUBepCcUTET pacrojaraer Ha IpaBe COOCTBEHHOCTH MJIM MHOM 3aKOHHOM OCHOBAaHUU MaTepUajbHO-
TEXHUYECKUM OOECIeYeHrEM 00pa30BaTEIbHON JEATEIHLHOCTH (IMMOMENICHUSIMU W O0OpyAOBaHUEM) IS
peannzauuu OOII GakanaBpuara.

Kaxnpiii oOyvaromuiics B T€YeHHE BCEro nepuoaa oOyuyeHHs 00ecleyuBaeTcsi WHIAUBUAYaJbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K JJIEGKTPOHHOM HH(POPMaLMOHHO-00pa30BaTEIbHON Cpelie YHMBEPCUTETA.
OnekTpoHHas  WH(MOPMAIMOHHO-OOpa3oBaTeNbHas  cpega  oOecrmedrMBaeT  BO3MOXKHOCTh — JIOCTYIa
oOyuaromierocs u3 Jito00i TOYKH, B KOTOPOM UMeeTcst J0CTyl K MHPOPMAMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetu «IHTEpHET», KaK Ha TEPPUTOPUN YHHUBEPCUTETA, TAK U BHE €€.

DnekTpoHHas HHPOPMaIMOHHO-00pa3oBaTeIbHAS Cpe/la YHUBEPCUTETA 00ECIIeUnBACT:

— J0CTylml K YyueOHBbIM IUIaHaMm, pabo4yuM MporpaMMmaM JTUCHUIUIMH (MOJyJeH), MpakTHK,
AIIEKTPOHHBIM Y4E€OHBIM HM3/IaHUSM M DJIEKTPOHHBIM 00pa30BaTENbHBIM PecypcaM, yKa3aHHBIM B pabO4HMx
IporpaMMax JAUCHUUIUIMH (MOJyJiel), IPaKTUK;

— ¢opMHpPOBAHKE FNEKTPOHHOTO MOPTPOINO 00YJAIONIEroCs, B TOM YUCJIE COXpaHEHHUE ero paboT u
OILICHOK 3a 3TH paboThI;
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— (ukcanmio xoja oOpa30BaTEIBLHOTO MPOIECCA, PE3yJbTaTOB IMPOMEKYTOUHOM aTTecTaluu U
pesynbTaToB ocBoeHus: OOII GakanaBpuara;

— IpoBeJleHUe Yy4eOHbIX 3aHATUH, MPOIENyp OLUEHKU Pe3yabTaToB O00y4deHMs], peaan3anus KOTOPhIX
MpeAyCMOTpPEHA C TPUMEHEHUEM DJICKTPOHHOTO 00YUYCHUS, JUCTAHITMOHHBIX 00PAa30BaTEIIbHBIX TEXHOJIOTHH;

— B3aMMOJEMCTBHE MEXIY yJaCTHHKaMHU o0pa3oBaTeNbHOIO MpOIEcca, B TOM YUCJIE CUHXPOHHOE U
(M) aCMHXPOHHOE B3aUMO/JICHCTBUS OCpPeACTBOM ceTH « HTepHeT.

OYHKIIMOHUPOBAHUE DBJIEKTPOHHOW WH(POPMAITMOHHO-00pA30BATEIIBHOW Cpellbl  00eCTICUnBaACTCS
COOTBCTCTBYIOIIMMH CPECACTBAMUA I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHBIX TEXHOJOTUHA U KBaHH(i)HKaHPlefI
pabOTHUKOB, €€  HUCHOJB3YIOIIMX M  [oAjAepKuBaomUX.  DOYHKIMOHHPOBAHHME  DJIEKTPOHHOM
MH(POPMAITMOHHO-00Pa30BaATEILHOM CpeIbl COOTBETCTBYET 3aKOHOIaTeILCTBY Poccuiickoit deaepanun.

6.2. TpeGoBaHusI K MaTepHAaIbHO-TEXHHYECKOMY 00ecreyeHnIo

MarepuanbHo-TexHUYecKasi 0a3a yHUBEPCUTETa COOTBETCTBYET JIEHCTBYIOIIMM IPOTHUBOINOKAPHBIM
IIpaBWJIaM U HOpMaM M OOecleunBaeT MPOBEJIECHUE BCEX BUAOB JUCUUIUIMHAPHOW U MEXIUCLMILIMHAPHOMN
MOATOTOBKH, TPAKTUYECKOM M HAy4YHO-HCCIENI0BATENbCKOM paboThl 00ydaromuxcs, MpelyCMOTPEHHBIX
y4eOHBIM IJIAHOM.

[lepeueHp MaTepHaNbHO-TEXHUUECKOTO 00€CIIEYeHHs BKIIIOYAET: JIEKIIMOHHBIE YUeOHbIE ayAUTOPUU
(o0opynoBaHHbBIE BUJICOTIPOEKIIUOHHBIM 000py0BaHUEM JUIs [pe3eHTalHH, CpeacTBaMu
3BYKOBOCIIPDOU3BE/IECHUS, IKPAHOM, M HMEIOIIME BbIXOJ B VIHTEpHET), NMOMEUIeHHs JUIsl MpPOBEIEHUs
CEMUHAPCKUX U MPAKTHUUYECKUX 3aHATHI (000pyaoBaHHbIE yueOHOU MeOenbro), OuOIHoTeKy (MMEIOILYIO
pabourie KOMIBIOTEpHbIE MecTa JuIsl oOydJarouuxcs 10 mporpaMMe OakaiaBpuara, OCHAICHHbIE
KOMIIBIOTEPAaMHM C JIOCTYIIOM K 0a3aM JaHHbIX U BbIXOJOM B VHTepHeTr), mabopaTropuu, OCHAIIEHHbIE
COBPEMEHHBIM 000pPYIOBaHUEM JJIsl BBIIIOJIHEHUS HAyYHO-HCCIIEI0BATEIbCKOM pPAabOTHI, KOMIIBIOTEPHbBIE
kJjaccsl. [lpy Mcnonp30BaHUM ANEKTPOHHBIX W3/IaHUN YHHUBEPCUTET 00ECIEUNBAET KaXI0TO 00Yy4aromerocs
BO BpeMsi CaMOCTOSITEJIbHOM NOJrOTOBKM paboO4YMM MECTOM B KOMIIBIOTEPHOM KJIacce€ C BBIXOJOM B
WHTepHEeT B COOTBETCTBUU C TPYJOEMKOCTHIO U3y4aEMBbIX JUCLUUIUIMH.

[lomemienns npeacTaBisSIIOT cOOOW ydeOHble ayIWTOpPUM JUIS MPOBENCHHUS Y4eOHBIX 3aHATHUH,
[IPEeyCMOTPEHHBIX IMporpamMmol OakanaBpuara, OCHAIIEHHbIE OOOpYJOBAaHUEM M TEXHUYECKUMHU
cpeacTBaMu 0Oy4eHHsl, COCTaB KOTOPBIX OIpeAeseTcsl B paboyuX MporpaMMax AUCHUIUIHH (Moyelt).

MarepuanbHo-Texuuueckoe obecrieuenue OOII OakanaBpuara BKIIIOYAET:

6.2.1. O6opynoBaHue, He00X0AUMOE B 00pPa30BaTeILHOM Mpollecce:

MuHuManbHO HEOOXOAUMBIH NepeueHb MaTepruaIbHO-TEXHUYECKOTO 00eCIeYeH sl BKIIIOUaeT B ce0st
npubopsl U 00OpyIOBaHUE JUIsl MPOBENEHUS JAOOPATOPHOIO MPAKTHKYMa, HAay4HO-HCCIEA0BATEIbCKOM
pabOTHl M BBIMOJHEHHUS SKCIEPUMEHTATLHOW YacTH BBITYCKHOW KBATU(HUKAIIMOHHONW DPAa0OOTHI, a TaKxke
TEXHUYECKUE CPEJICTBA 0OYUEHUS B CIIEHUAIBHO 000PYI0BAaHHBIX ayJUTOPUSIX U KaOMHETaX, B TOM YHCIIE:

Becwl TexHWYeCKHE M aHATUTHYECKHE, POTOPHBIC WMCHAPUTENH, MarHUTHBIC MEIIANKH Pa3IHIHBIX
TUNOB, pH-MeTphl, CymmiabHBIE MKadbl, yIbTPA3BYKOBBIE OaHW, BaKyyMHBIE HACOCHI, TUCTHIUISATOPHI;
o0opynoBaHue Uil IPOBEIEHUSI OMOOPraHNYEeCKOr0 CUHTE3a, IPOBEIEHUS XpoMarorpaduu, snekrpodopesa,
MHUKpOOHOJIOrHueckoe o0opynoBaHue i paboThl ¢ MUKPOOPraHU3MaMH (T€PMOCTaTHUpPyEMble HIEHKEpBI,
aBTOKJaBbl, JAMUHApHble  WIKadbl, UEHTpUdyru, TepMocTaTUpyeMble  MKadbl, MHUKPOCKOII),
CHEKTPO(OTOMETPHI, KOMIIBIOTEPHI, CKAHEPBI, MACC-CIIEKTPOMETPBI, MOJIIPUMETPHI, CHEKTPOPIyOPUMETPHI,
CEKBEHATOPBI.

6.2.2. YueOHO-HaATIs1AHBIE TOCO0OUA:

KoMrekTsl miakaToB K JIEKIIHOHHBIM KypcaM U pa3JaTOYHBIM MaTepuall, Ipe3eHTaluy 110 pa3aeaam
Kypca.

6.2.3. Komnbrorepbl, THPOPMALMOHHO-TEJIEKOMMYHHKALIMOHHbIE CETH,
annapaTHoO-NpPOrpaMMHbIe U ay/IMOBH3YyaJIbHbIE CpeacTBAa:

[lepconanbHbBle KOMIBIOTEPHI, YKOMIUIEKTOBAHHBIE NPUHTEPAMH M TPOTPAMMHBIMU CPEIICTBAMU;
MIPOEKTOPHI U 3KPAHBI; JIOKAIbHASI CETh C BBIXOJIOM B MIHTEpHET.

6.2.4. IleuyaTHble M 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H MH(POPMAIHOHHbIE pecypcehl:
NupopmaniioHHO-METOIMYECKHE MaTepualbl: ydyeOHble MOCOOMS MO JUCIUILUIMHAM BapHaTUBHOMN
4acTU MPOrpaMMbl; METOJUYECKHE PEKOMEHJALUMU K MPAKTUYECKUM 3aHSATHSAM; KaTaJOT'M TUIOB U BHJIOB
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MPOJIYKIMH OMOTEXHOJOTUY; pa3/aTOUHBIM MaTepuan K JIEKIMOHHBIM KypcaMm; SJIEKTPOHHBIE Yy4eOHbIE
W3JIaHus N0 JUCIHUIUIMHAM BapUAaTUBHOM YacTH, HAYyYHO-TOMYJISIPHbIE JIEKTPOHHbBIE U3JaHMSL.

DOneKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI: KadeapalbHbple OMOTUOTEKH AJIEKTPOHHBIX M3JAHUH T10
OUCUMILIMHAM BapUaTHBHOM YacTH; 3JEKTPOHHBIE MPE3EHTAIMH K pa3/iesiaM JEKIMOHHBIX KypCOB; y4eOHO-
METOJMYECKHE pa3pabOTKu Kadeapbl B AJIEKTPOHHOM BHUJE; y4eOHbIE (PMIBMBI K pa3ieinaM TUCIUTLINH;
AJIEKTPOHHBIE KaTaJOT'M MPOAYKUHMH;, HH(OPMALMOHHO-METOIMYECKUE MaTepHallbl B IE€YaTHOM H
AJIEKTPOHHOM BHJIE.

VYHuBepcurer odecreueH He0OX0AUMbIM KOMILIEKTOM JHUIIEH3MOHHOTO MPOrPaMMHOI0 00ecrieueHus
(cocraB ompezensercs B padoyux MpOrpaMMax JIUCHUIUIMH (MOJyJel) # TOAJEKUT €XEroJHOMY
0OHOBJICHHUIO.

OOyuaromumMcst obecriedeH AOCTyN (yAajJeHHBIH JOCTYI), B TOM YHCJIE B Clydyae MPUMEHEHHS
AJIEKTPOHHOTO  OOYy4YeHMs, JAMCTAaHUMOHHBIX  OOpa30BAaTEIbHBIX  TEXHOJOTHH, K  COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M HMHQOPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
onpezensercs B pabouux nporpaMmmax AUCUUILINH (MOAYJIEN) U MOJUIEKUT €KEr0JTHOMY OOHOBIICHHUIO.

[Tomemnienus uisi caMOCTOSITENILHOM pabOThl 00YYarOIINXCS OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOU ¢
BO3MOXHOCTBIO TOJKIIOYeHHsT K cetu «lHTepHer» U olecrneyeHbl JOCTYIOM B  3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEy YHUBEPCUTETA.

VYHuBepcurer  obecrieueH  HEOOXOIUMMBIM  KOMIUIEKTOM  JIMIEH3MOHHOIO M CBOOOJHO
pacnpoCTpaHIeMOro MPOrpaMMHOI0 00ECTICUEHUS], 8 MOM YUCIe OMeYeCH8eHH020 NPOU3800cmea (COCTaB
onpezensercs B pabouux nporpaMmmax AUCUUILIMH (MOAYIIEH) U nOONEHCUM eIHce200HOMY 0OHOBNEHUIO.

[Ipu wucnonb3oBaHMM B 00pa30BaTEIbHOM MPOIECCE IEYATHBIX U3JIaHUI, B YHHUBEPCUTETE
chopMupoBaH OMONMOTEUHBIN (OHJ, YKOMIUIEKTOBAaHHBIM MEYaTHBIMU U3JIAaHUSIMU U3 pacuera HE MEHee
0,25 sKk3emIuIsipa KaxJ0ro U3 MU3JaHUM, YKa3aHHbIX B pabouyux mIporpaMMax JIUCHUIUIMH (Moysen),
IporpaMMax IpakTUK, Ha OJHOro oOyyarouierocs M3 4YWCia JIML, OJHOBPEMEHHO OCBAaMBAIOIIUX
COOTBETCTBYIOILYIO IUCHUIUIMHY (MOJIYJb), IPOXOIAIINX COOTBETCTBYIOILYIO IPAKTHKY.

OO6yuatomumcsi obecrieueH A0CTyn (YOJICHHBIA TTOCTYI), 6 MOM 4Yucie 6 Cayuae NpuUMeHeHUs
INEKMPOHHO20 00YYEeHUA, OUCMAHUUOHHBIX O00pA308AMENIbHBIX MEXHOI02Ull, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M HMHQOPMALIMOHHBIM CIPaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompejensercs B paboyux MporpaMMax AMCHUIUIMH (MOAYNEW) U MOAJEKHUT OOHOBIEHHIO (Mpu
HEOOXOUMOCTH).

OOyuvaromyecs U3 4YHclia HMHBAJIWIOB U JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS
oOecrieunBarOTCsl MMEYaTHBIMU U (WIM) D3JEKTPOHHBIMU OO0pa30BaTeIbHBIMU pecypcaMu B (opMax,
a/1IalITUPOBAHHBIX K OTPaHUYCHUSIM UX 370POBbSI.

Jlist peasi3aniui OCHOBHOM 00pa3oBaTeIbHON MPOTPAMMBbI IMOJATOTOBKH OaKaIaBpPOB HCIIOJIB3YIOTCS
¢doHabl y4eOHOM, y4yeOHO-METOIUYECKOW, HAy4YHOMH, MEPHOJUYECKOW HaydHO-TEXHHYECKOW JUTepaTypbl
Nudopmanmonno-o6ubdauoreunoro nentpa (UbL]) PXTY um. [I.1. MenneneeBa u kadenp, yqdacTBYIOIIUX B
peayin3aluy NporpaMMsl.

Nudopmanronno-6ubnuoreunsiii  uentp PXTY wum. . WM. MengeneeBa obecrnieunBaer
MH(OPMALMOHHYIO MOJJIEPHKKY peanzanuu IPOrpPaMMBbl, COJICHCTBYET MOATOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX  CIEIUAIMCTOB, COBEPLICHCTBOBAHHIO Y4e€OHOro Ipoliecca, HaydyHO-
UCCIIEIOBATEIbCKOW  PalbOThI, CIOCOOCTBYET pa3BUTUIO MNPOPECCHOHAIBHOW KyJIbTYypbl Oyayllero
CHeIHaJINCTA.

UBL] ynuBepcuteTa obecrmeunBaeT OOydYarOIIMXCS OCHOBHOW Y4eOHOM, yueOHO-METOJIUYECKOU W
Hay4yHOM nuTepaTypoi, HEOOXOAMMOM Ui peanu3ali U KaueCTBEHHOIO OCBOEHHUS OOYy4aroIIMMHCS IO
nmporpamMMe OakanaBpuaTa 00pa30BaTEIBHOTO IMpoIlecca MO BCEM AUCHUIUIMHAM, Tpaktukam u [WA
OCHOBHOI1 00pa30BaTeIbHON MPOrpaMMBbl MOATOTOBKH OaKaaaBpoOB.

O6mmit 06beM MHOTOOTpacieBoro Gouma UBL] cocraBnser 1 716 243 sk3.

@®oHj yueOHOM U yuyeOHO-METOIUYECKON JIUTEepaTypbl YKOMILUIEKTOBAH MEYaTHBIMU M3JAHUSIMH U3
pacuera He MeHee 50 FK3eMIUIIPOB KaXKI0T0 U3 U3AaHUI OCHOBHOM JIMTEPATYphl, IEPEUUCIEHHON B pabounx
nporpaMMax JUCHHUIUIHH (MOIYJICH), MPAaKTHK, U HE MEHEee 25 AK3eMIUIIPOB JOTIOJHUTEILHON JINTEPATYPHI
Ha 100 oOydgaroruxcs.

@OoHJ JOMOJHUTEIBHOW JUTEpaTypbl BKIOYAET MOMUMO Y4eOHOM JUTepaTypbl OdulnanibHbIE,
CIpaBOYHO-OMOMMOTpadruecKkue, CriennalIn3upOBaHHbIE OTEYECTBEHHBIE U 3apYOC)KHBIC TIEPHOTUICCKUE U
nH(OpPMAaLMOHHBIE U3/IaHUS.
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NudopmanimoHHO-OMOIMOTEUHBIN IEHTP 00€CTIEUNBACT CaMOCTOSITEIbHYIO pad0Ty 00yJaromuXcs B
YUTAIBHBIX 3aJIaX, MPEIOCTABISS NIMPOKHA BBIOOP JUTEPATYpHl O AKTYyaJbHBIM HAIPABICHUSIM, a TaKXKe
obecrieunBaeT JOCTyn K mpodeccHoHanbHBIM 0a3aM JaHHBIX, HH()OPMAIMIOHHBIM, CIIPAaBOYHBIM U
MTOMCKOBBIM CHCTEMaM.

Kaxnprit obydaromnuiics ob6ecriedeH CBOOOJHBIM TOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOW HMMEETCS
noctyn K cetu MHTepHeT, K 35eKTpoHHO-0nbnmnoTeunoit cucreme (ObC) YHuBepcutera, KOTOpas COAECPKUT
pa3NuyHble W3JAHHS 110 OCHOBHBIM H3YYaeMbIM JUCIHIUIMHAM W CPOPMHPOBAHA IO COTJIACOBAHHUIO C
paBooOIaIaATEISIMU yIEOHOM B y4eOHO-METOAMYECKOM JINTEPaTypPHI.

Jlisg Oojiee MOJHOTO M ONEPATUBHOIO CIPAaBOYHO-OMOIMOrpaguueckoro U HHMOPMAIIOHHOTO
obcnyxuBanus B b1l peanuzoBana TeXHOJIOTHS 2IEKTPOHHON JOCTABKU JOKYMEHTOB.

DJIeKTPOHHbIe HH(OPMAaIlHOHHBIE pecypchl, HCIOJIb3yeMble B Ipolecce 00yueHust

PexBHU3UTHI 10r0BOpa
. (HOMep, 1aTa 3aKJIYEHUs, CPOK XapakTepucTUKa OM0JIMOTEYHOT 0
JIeKTPOHHbI N N
Ne pecype AelicTBHS), CCHLJIKA HA CallT ¢ona, 10ocTYN K KOTOPOMY
IBC, cymma norosopa, NpeaoCTaBJIsAETCs 10T0BOPOM
KOJIMYECTBO KJIKYeil
DNeKTPOHHO- [IpuHaAJIEKHOCTH — CTOPOHHSIS Komnexuun: «Xumusi» - uzn-sa HOT,
OoubnuoreyHas PexBuzutel norosopa — OO0 «XuMus» - uza-sa Jlaboparopus 3HaHUH,
cucrema (9bC) «U3narenscTBO «JIaHbY «Xumus» - u3a-sa «JIAHb», «Xumusy»-
«JIAHb» Horosop ot 26.09.2020 KHUTY (Ka3zanckuil HallmoHaIbHbII
Ne 33.03-P-3.1-2173/2020 HCCIIEI0BATENIbCKUM TEXHOJIOTHUECKHM
YHUBEPCUTET), «XUMU» - U3/I-Ba
Cymma noroBopa — 747 661-28 OU3MATIIUNT», «udopmarukay - u3a-
Ba «JIAHb», «Mupopmaruxa»-
C 26.09.2020 no 25.09.2021 HanmonaneHbiit OTKpBITHIN YHUBEPCUTET
«HTYUT», «<HKEHEPHO-TEXHUYECKHUE
Ccpuika Ha caiit ObC — HayKn» - u3a-Ba «JIAHbDb»,
http://e.lanbook.com «Teopernyeckass MEXaHUKa» - U3/1-Ba
«JIAHbY», DxoHOMHKA ¥ MEHEIHKMEHT) -
KonnuecTBo kimrouent - nocryn st | uza-sa Jlamkos u K., a Takke oTeIbHbIC
3aperucTpUpPOBAHHBIX U3J1aHusl B COOTBETCTBUU € JloroBopom.
nosb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.
VY naneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
caiite ObC.
DNEKTPOHHO - [IpunannexHOCTh — COOCTBEHHAs! | DJIEKTPOHHBIE BEPCUU YUEOHBIX U
OoubnroreyHas PXTY. Hay4HbIX U3JaHul aBTopoB PXTY
cuctema UBL] o Bcem OOII.
PXTY um. Ccpuika Ha caiit ObC —
J..MenneneeBa http://lib.muctr.ru/
(na 6aze AUBC
«HpOucy) JlocTyn jyis moJib30BaTeen
PXTYVY ¢ moboro kommbproTepa
NudopmannonHo- | [IpuHanne:xHOCTh CTOPOHHSSL. DnexTpoHHas 6U0IMOTEKa HOPMATUBHO-
CIpaBOYHast PexBusutel kouTpakta — OO0 TexHuueckux usganuit. Conepxut dosee
cucrema «MHDOOPMITPOEKT-Llentp» 40000 HaMOHAJIBHBIX CTAHIAPTOB U JIP.
«TEXOKCIIEPT» HTJ
«Hopwmpsl, npasuna, | Kontpakt ot 23.11.2020
CTaH/apThl Ne 84-118DA/2020
Poccun».
CymmMma noroBopa — 887 600-04
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C 01.01.2021 mo 31.12.2021

Ccruika Ha cait ObC —
http://reforma.kodeks.ru/reforma/

KonunuectBo xmrogent — 10
JIMLEH3UH + JOKaJIbHBIA JOCTYI C
komnbroTepoB MBI,

DneKTpoHHas [IpuHauIe)KHOCTD — CTOPOHHSA B OB/l nocTynHbI 31€KTPOHHbIE BEPCUH
o6ubnuoreka PexBusutel norosopa — ®PI'bY muccepranuil Poccuiickoin
JUCCEPTALMI PI'b l'ocynapcTBeHHOM OMOIMOTEKHU:
(BB PI'b) Jorosop ot 23.04.2021 ¢ 1998 roga — no cneuuanbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «DKOHOMHUYECKUE HAYKHY,
«tOpuguueckue HayKn»,
CymmMma noroBopa — 398 840-00 «Ilemarornveckue HAyKn»
«IIcuxonornyeckue HAyKm»;
C 23.04.2021 1o 22.04.2022 ¢ 2004 rona - o BceM CIEIAAILHOCTSIM,
KpoMe MeIUMIUHBI U (hapMaluy;
Ccruika Ha caiit ObC — ¢ 2007 rona - o BceM CIEIAAILHOCTSIM,
http://diss.rsl.ru BKJItOYasi pabOThI IO METUIIMHE U
dbapmanuu.
KommuecTto ximrouent — 10
JnuueH3un + pacnevarka B MBI
bJI BUHUTHU PAH | [IpuHauie;kHOCTb — CTOPOHHSA Kpynneiimas B Poccun 6a3 qaHHbIX 110
PexBusutel norosopa- BUHUTHU | ecTeCTBEHHBIM, TOYHBIM M TEXHUYECKUM
PAH HaykaM. Bxmrouaet matepuanst P2K
Horosop ot 20.04.2021 (Pedeparusnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-3273/2021 1981 r. O6mwuit 06vem bJ1 — 6omee 28
MJIH. TOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2021 no 19.04.2022
Cchlika Ha calT —
http://www.viniti.ru/
KonnuecTBo kimrouen —
JIOKAJIbHBIN JOCTYII JUIs
noJib3oBareneit PXTY B UBIL
PXTY.
Hayuno- [IpuHa1€XHOCTh — CTOPOHHSS Hayunas snexkrponnast Oubnnorexa
JJIEKTPOHHAs PexBu3uThl 10oroBopa — eLIBRARY.RU — 310 xpynseimmit
o6ubnuoreka 00O Hayynast 3neKTpoHHas poccuiickuii HUHPOPMAITMOHHO-
«eLibrary.ru» o6ubnuoreka, aHAJIMTUYECKUI MopTall B 0071acTU HAYKH,

Horosop ot 21.12.2020
Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://elibrary.ru

TEXHOJIOTUH, MEAUIIUHBI U 00pa30BaHMS,
coziepKamuii pedepaTsl U MOJIHBIC TEKCTHI
0osee 29 MITH Hay4HBIX CTaTel U
myOJIMKaIuii, B TOM YKCIIE SJIEKTPOHHBIC
Bepcuu Oosiee S600 pocCUCKUX HAYIHO-
TEXHUYECKUX JKYPHAIIOB.
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KonnuecTBo kimrouel — nocryn
Jutst noJib3oBatenet PXTY no IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbIA TOCTYII ITOCTE
IIEPCOHAIBHON PETHCTPALH Ha
caiite HOb.

CrpaBouHoO-
IpaBoBasi CUCTEMa
«KoHcynbTanT+H»

[IpuHa1€XHOCTh — CTOPOHHSS
Kontpakr ot 15.12 2020

Ne 93-13332A/2020

Cymma xoHTpakrta 965 923-20
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.consultant.ru/

KomnuectBo kimroueit — 50
HOJb30BATEILCKUX JTULIEH3UN 11O
[P-anpecam.

CripaBoYHO-TIpaBOBas CUCTEMa 110
3aKOHOAATeNbCTBY Poccuiickon
denepanuu.

CrpaBouHoO-
IpaBoBasi CUCTEMaA
I'apanT»

[TpuHaAIEKHOCTD — CTOPOHHSS
KonTpakr ot 24.11 2020

Ne 85-1132A/2020

Cymma xoHTpakrta 664 356-00
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.garant.ru/

KonnuecTBo kimrouei — nocryn
1 rmoab3oBarene PXTY mo IP-
azpecaM HEOTrpaHUYCH

["apaHT — cipaBOYHO-IIpaBOBas CUCTEMA
I10 3aKOHOaTeNnbCTBY Poccuiickon
denepanuu.

DNeKTPOHHO-
oubinoreyHast
cucTema
M3aTeIbLCTBA
«HOPAUT»

HpI/IHa)IJ'IC)KHOCTB — CTOPOHHAA
«IJNEKTPOHHOE U3AATEIHCTBO
IOPAUT»

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

CymmMma noroBopa — 394 929-00
C 16.03.2021 no 15.03.2022

Ccpunka Ha calT — https://biblio-
online.ru/

KonmuecTBo kimrouel — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha

DneKkTpoHHas OMOIMOTEeKa BKITIOYAET
6onee 5000 HauMeHOBaHUI Y4€OHUKOB U
y4eOHBIX TOCOOMIA 110 BCEM OTpacisiM
3HaHUM JJI BCEX YPOBHEMN
npodeccuoHaIBLHOTO 00pa30BaHUS

OT BEAYIIUX HAYIHBIX IITKOJI C

cobmoieHneM TpeOoBaHUN HOBBIX
OI'OCos.
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carite OBbC.

10

DNEeKTPOHHO-
OonbmmoTeYHas
cucreMa
«KoHCynpTaHT
CTYZICHTa»

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
00O «Ilonutexpecypc»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 138 100-00
C 16.03.2021 mo 15.03.2022

CchlIKa Ha CalT —
http://www.studentlibrary.ru

KonnuecTBo kimtouel — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY naneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
camite OBC.

KommuiexT nznanuid, BXoasmux B 6a3y
JTaHHBIX «JIEKTPOHHAsE OMOINOTEKA
Texunyeckoro BY3ay.

11

DNEeKTPOHHO-
OuOaMoTEeYHAS
cucremMa
«ZNANIUM.COM
»

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
000 «3BHAHHUYM»,

Horosop ot 06.04.2021

Ne 5137 »6¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 o 05.04.2022

CchlIKa Ha CaliT —
https://znanium.com/

KonnuecTBo Kimtouen - 1oCTym uist

3apEruCTPUPOBAHHBIX
nosb3oBareneid PXTY ¢ mroboro
KOMITBIOTEpA.

Komnekuust u3nanuii yaeOHUKOB U
y4eOHBIX TOCOOHI 10 pa3InYHbIM
OTpacisIM 3HAaHUH JJI BCEX YPOBHEU
npodecCHoHAIBHOTO 00pa30BaHMUs.

12

NudopmanrionHo-
aHAJIUTHYECKas
cucTeMa Science
Index

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
00O «HayuHas aneKTpoHHas
oubnroTeKka»

Horosop ot 26.02.2021

Ne SIO-364/2021/ 33.03-JI-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022

CchlIKa Ha CalT —
http://elibrary.ru

KomnnuectBo xiroueii —

CucremaTu3zanus, KOppeKTUPOBKa

npoduielt yauenoix PXTY u ynusepcutera

B LI€JIOM. AHAJINU3 MyOIUKalMOHHOM
AKTUBHOCTH COTPYIHUKOB YHHUBEPCUTETA.
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JIOKAJIbHBIN JOCTYII JUIs

cotpynaukoB MBLI.

13 N3 paTenscTBO [IpuHaAIeKHOCTH — CTOPOHHSIS Komnnekuust )xypHanoB 1mo BceM 001acTsm

Wiley HannonaneHas noanucka 3HaHUH, B TOM YHCJIE U3BECTHBIC KYpPHAJIbI
(Muno6puayku+ PODI) 110 XUMHH, MAaTEPUAIOBECHUIO,
HNupopmanrioHHOE MUCHEMO B3pbIBYATHIM BELIECTBAM U Jp.

POOU ot 10.06.2021 Ne 622

C 01.01.2021 mo 31.12.2021
Cchuika Ha callT —
http://onlinelibrary.wiley.com/
KonunuectBo kitoueit - noctyn st
nonb3oBarened PXTY mo IP-
azpecaM HeorpanuueH. Bo3moxxeH
YAAJIEHHbBIA TOCTYN MOCTe
WHUBUAYAIbHON PETUCTPALIUU.

14 QUESTEL ORBIT | [IpunaiexHOCTb — CTOPOHHSS ORBIT sBnsieTcs rao0anbHbIM
HanuonanpHas noamnucka ONEepPaTUBHO OOHOBJISIEMBIM ITaTEHTHBIM
(Muno6puayku+ PODI) IIOPTAJIOM, TIO3BOJISIFOLUM OCYIIECTBIIATh
NupopmanrionHOE MUCHEMO MIOMCK B IIEpEeYHE 3asBOK Ha MAaTEHTHI,
POOU ot 10.06.2021 Ne 621 MOJIy4YEHHBIX, TpUOIU3uTENbHO, 80-

MATEHTHBIMU YUPEXKJACHUSIMHU B
C 01.01.2021 mo 31.12.2021 Pa3JINYHBIX CTPaHaX MUPA U
MIPEI0OCTaBJICHHBIX I'PAHTOB.
Cchuika Ha callT —
https://orbit.com
KonnuecTBo kimrouel — nocryn
Jutst moJib3oBatenet PXTY no IP-
ajzipecaM HEOrpaHUYEH.

15 ba3a nanHbIX HannonaneHas noanucka Reaxys Bkito4aer B ce0si CTPYKTYPHYIO
Reaxys u Reaxys (Muno6puayku+ PODI) 0a3y IaHHBIX XUMHYECKUX COCTUHEHUN 1
Medicinal Nudopmanrionnoe mucsMo HX DKCIIEPUMEHTAIbHBIX CBOMCTB,
Chemistry POOU ot 15.06.2021 Ne 633 pedepaTtuBHyIO 6a3y KypHAJIbHBIX U
Kommnanum Elsevier MATEeHTHBIX MyOIuKanui, 6asy

C 01.01.2021 mo 31.12.2021 XUMHUYECKUX peakuuil ¢ pyHKuen
MIOCTPOEHHUSI IJIaHA CUHTE3A.

Cchlika Ha calT — Monyinb 6MOJIOTUYECKU aKTUBHBIX

https:// www.reaxys.com/ COEIMHEHMH, OMOJIOrMYEeCKUX MUIIICHEH,
(hapMaKoJIOTHYECKIX CBOWCTB

KonnuecTBo kimrouel — nocryn XUMUYECKNX COeTMHEHUN Reaxys

i nonb3oBarenedt PXTY no IP- | Medicinal Chemistry siBnsieTcst

azgpecaM HEOTPaHUYEH. KpymnHeneil B Mupe 0a30il JaHHBIX.

VY najieHHbINd TOCTYI

(https://podpiska.rfbr.ru/storage/in

structions/elsevier _instructions.pd

)y

16 Pecypcer [IpuHaAJIeKHOCTH — CTOPOHHSIS OTKpBIT AOCTYM K pecypcam:
MEKyHAPOIHOMN HannonaneHas noanucka WEB of SCIENCE — pedeparuBnas u
KOMIIaHUH (Muno6puayku+ POON) HayKOMeTpuieckas 0a3a JaHHbIX.
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Clarivate Analytics

WNupopmanrionHoE MucbEMO
POOU ot 15.06.2021 Ne 632

C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://apps.webotknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11;2TUYmdd7b
UatOll &preferencesSaved=

KonnuecTBo kimtouel — nocryn
1u1s moab3oBareneid PXTY mo IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbINA TOCTYI
(https://clarivate.ru/blog/2020_03
_web of science remote access).

MEDLINE — pedeparuBHas 0aza JaHHbIX
10 MEJIULIUHE.

17 WznatensctBo The | [IpuHaanexHOCTh — CTOPOHHSIS baza pannbix KemOpumxckoro ueHrtpa
Cambridge HanmonanpHas noamnucka CTPYKTYPHBIX JAHHBIX (Cambridge
Crystallographic (Muno6puayku+ PODI) Crystallographic Data Centre) — CSD
Data Centre NudopmanrionHoe MucsMo Enterprise COJIEP’)KUT  JIaHHBIE O
(KemOpumxckuit PO®U ot 10.05.2021 Ne 527 KPUCTAJUIMYECKUX,  OPraHMYECKUX U
LEHTP AIIEMEHTOOPTaHUYECKUX COCTUHCHHSX.
CTPYKTYPHBIX C01.01.2021 mo 31.12.2021 CSD mpenocTaBisieT MIMPOKHA CIEKTP
TAHHBIX ) BAPHAHTOB TOHWCKAa  KPHCTATMYECKUX

Cchlika Ha calT — CTPYKTYp: TIO Ha3BaHUIO, XHMHUYECKOH

https://www.ccdc.cam.ac.uk/struct | popmyie, 3JIEMEHTHOMY COCTaBy,

ures/ JUTEPATYpHOMY  HCTOYHHKY, JCTAIISIM
AKCTIEPUMEHTA, PPAarMEHTY CTPYKTYPHI.

KonnuecTBo kimrouel — nocryn

1u1s moab3oBareneid PXTY mo IP-

ajzipecam.

18 Komnexnun [IpuHaIe:)XKHOCTh — CTOPOHHSIS «Freedom Collection» — momxHOTEKCTOBAs
U3/1aTeNbCTBa HanmonaneHas moamnucka KOJUICKIIUSI ~ DJICKTPOHHBIX  JKYpHAJIOB
Elsevier na (Munob6puayku+ PODI) m3narensctBa  Elsevier mo  paznuyHbIM
mwiaropme NupopmanrionHOE MUCHEMO OTpACIIsIM 3HAHUM, BKIIFOYAIOIIAasi HE MEHEe
ScienceDirect POOU ot 10.06.2021 Ne 620 2000  HauMEHOBAHMM  IJEKTPOHHBIX

KYpHAJIOB.

C 01.01.2021 mo 31.12.2021 «Freedom Collection eBook collection» —
cogepxutr Oosmee 5 000 kumr mo 24

Cchlika Ha calT — pa3NMYHBIM  TIPEAMETHBIM  O0JIACTSIM

https://www.sciencedirect.com €CTECTBCHHBIX, TEXHUYSCKUX u
MEIUIUHCKUX HaYK.

KonmuecTBo kimrouel — nocryn Hoctyn k apxuBam 2015-2019 rr.

1u1s moab3oBareneid PXTY mo IP-

azipecam.

VY najieHHbINA TOCTYI

(https://podpiska.rfbr.ru/storage/in

structions/elsevier _instructions.pd

.

19 Scopus [IpuHauIe)KHOCTD — CTOPOHHSA MynbTUARCUUITIMHAPHAS peepaTuBHas

HarmmonanbHasg nmoamnucka
(Muno6puayku+ POON)

Y HayKOMeTpHYecKas 0a3a JaHHBIX
m3parenscrtBa ELSEVIER
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WNupopmanrionHoE MucbEMO
POOU ot 10.06.2021 Ne 619

C 01.01.2021 no 31.12.2021

CchlIKa Ha CalT —
http://www.scopus.com.

KonnuecTBo kimrouel — nocryn
1u1s moabk3oBareneid PXTY o IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier _instructions.pd

.
20 ProQuest [IpuHaIe)XHOCTh — CTOPOHHSIS baza nanneix ProQuest Dissertation &
Dissertation and HanmonansHas moanucka Theses Global (PQDT Global)
Theses Global (Muno6pnayku+ POON) aBTOPUTETHAs KOJUIEKIUS 13 O6ojiee 5 MIIH.
Nudopmanrionnoe mucsMo 3apyOeKHBIX AUCCEepTalnid, OoJiee
PODU ot 28.06.2021 Ne 688 2,5 MJTH. U3 KOTOPBIX MPEJICTABICHEI B

IIOJIHOM TEKCTC.

C 01.01.2021 no 31.12.2021

CchlIKa Ha CalT —
http://search.proquest.com/disserta
tions?accountid=30373

KonmuecTBo kimrouen - 1oCTym uist
noJsis3oBarened PXTY no IP-
azipecaM HeorpaHHUEH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/proquest _instructions.p

df)

BecrnaTHble apXUBHBIC KOJUICKITHH, TPHOOpeTeHHbIe MUHOOPHAYKH IS BY30B.

ApxuB MsparenncrBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus MsnarenncrBa Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB m3garenncrBa Mucruryra dbusuku (BeaukoOpuranwus). Ilaker «Historical Archive 1874-
1999» ¢ mepBoro BRIIYCKA KaKA0T0 sKypHaia mo 1999, 1874-1999

ApxuB m3garenbctBa Nature Publishing Group. ITaker «Nature» ¢ IIEpBOro BBIITYCKA MEPBOrO
noMmepa 1o 2010, 1869-2010

Apxus m3parennctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BbIIyCKa
Kakg0r0 sxypHaia 1mo 1995, 1849-1995

ApxuB m3parenncrBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BbIyckKa
Kaxgoro sxypHaia 1mo 1998, 1890-1998

Apxus m3aarensctsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbIIyCcKa KaJI0T0
KypHaia 1o 1996, 1798-1997

ApxuB m3parennpctBa Cambridge University Press. Ilaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBoro BbIIyCKa Kaxkaoro skypHaia mo 2011, 1827-2011

Apxus xypHanoB Kopoaesckoro xumuueckoro oomiectsa(RSC). 1841-2007
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ApXUB KOJJIEKIIMU >KYpHAJIOB AMEpPHUKAaHCKOTo reodusnyeckoro coro3a (AGU), mpeaocTaBisieMblil
uznarenbctBoM Wiley Subscription Services, Inc. 1896-1996

becninaTtHble opuIManbHble OTKPBITHIE pecypcehbl MHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6osiee 10000 HayuHBIX KYpHAJIOB MO PA3IMYHBIM OTpAcisM 3HaHUM (0K0JIO 2
MWIJIHOHOB cTarei) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3ze paszmenieHo 6osnee 3000 KHUI MO pa3IMUHBIM OTPACISAM 3HAHWM, MpPeAOCTaBICHHbIX 122
HayYHBIMH U3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza mannbix Biimtouaer Oosiee 300 pereH3UPYEMBIX KYpPHAJIOB MO OMOMEIUIIMHE, MEIUIIUHE U
€CTeCTBEHHbIM HaykaM. Bce craThu, pa3MelieHHble B 0a3e, HaX0IATCS B CBOOOJHOM JOCTYIIE.

4. DneKTpOoHHBIN pecype arXiv https://arxiv.org/

Kpynuelimum OecrnaTHbIE apXUB AJIEKTPOHHBIX HAyYHbIX NYOJIMKaUuid MO pasjenaMm (pu3MKy,
MaTeMaTUKU, UH(MOPMATUKH, MEXaHUKHU, aCTPOHOMUU U Ouosioruu. Mmeercs moapoOHBIH TeMaTUYECKH
KaTajor ¥ BO3MOXKHOCTb [TOMCKA CTaTel IO MHOYKECTBY KPUTEPHUEB.

5. Komnekuus xxypnaio MDPI AG http://www.mdpi.com/

MHOTOIMCIMIUIMHAPHBIN ~ TU(PPOBON  M3JATEILCKUN  pecype, sBIsAeTCS  MiIaThopMon s
peLeH3UpYEMBIX Hay4YHbIX JKYPHAJIOB OTKpbITOro Aocrymna, uznatomuxcs MDPI AG (bazens, 1IBeiinapus).
W3natenbcTBO BhimyckaeT Oosee 120 pazHOOOPa3HBIX 3JIEKTPOHHBIX JKYPHAJIOB, HAXOSIIUXCS B OTKPHITOM
JOCTYIIE.

6. W3natenbctBO ¢ oTKpbITHIM gocTynioM InTech http://www.intechopen.com/

[lepBoe u kpymnHeiiee B MUPE U3ATEIbCTBO, MyOJUKYIOIIEEe KHUTU B OTKPBITOM JOCTYIE, OKOJIO
2500 nayunbix u3ganuil. OCHOBHas TeMaTudecKash HalpaBJIEHHOCTb - (PU3MYECKHE U TEXHUYECKHE HayKH,
TEXHOJIOTUHU, METUIIUHCKIE HAYKU, HAYKH O KU3HU.

7. baza nanubix xumudeckux coenunennii ChemSpider http://www.chemspider.com/

ChemSpider — 310 OecrnaTHasi xUMHUecKas 0a3a JaHHBIX, [IPEIOCTABIISIONIAs OBICTPBINA JOCTYN K
Oosnee yeM 28 MWJIMOHAM CTPYKTYpP, CBOMCTB M COOTBETCTBEHHOW HMH(opmainmu. Pecypc npuHamiexur
Koponesckomy xummuueckomy obmectBy Bennkobpuranuu (Royal Society of Chemistry).

8. Komnekuus xxypnano PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosuiekius KypHajiaoB, B KOTOPbIX IMYOJUKYIOTCS OTYETHl O HOBBIX HCCJIEIOBAaHUSAX B
o0JacTH €CTECTBEHHBIX HAayK M MeAuLMHBL. Bce ypHanbl pasmernieHsl B cBoOoaHoMm goctyne (Open
Access), Bce CTaTbU NMPOXOJAT CTPOTOE HAYYHOE PELIEH3UPOBAHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo marentam u toBapHbiM 3HakaM CIIA — USPTO — mnpenocraBisier cBOOOAHBIM
JOCTYII K aMEpUKaHCKUM IaTeHTaM, olyosinkoBaHHbIM ¢ 1976 r. 1o HacTosiee Bpemsi.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTtenTsl (MO0 maTeHTHBIE 3asBKK) OoJsiee 50 HalMOHAJIBHBIX M HECKOJIBKMX MEXIYHapOIHBIX
MaTEeHTHBIX OI0pO, B TOM uuncie nocinbie TekeThl nateHToB CIIA, Poccun, @pannuu, SAnonuu u ap.

11.  ®enepanbHbIi WHCTUTYT MIPOMBIILIIIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypebl GUIIC cBoboanoro nocrymna:

- OnektpoHHble OroimeTeHu. M3o6perenuns. [lonesnpie Moaenu.

- OTKpBITBIE pEECTPbl POCCUNCKUX N300pETEHHI U 3aBOK HAa U300pETEHUsI.

- Pedepatsr poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [lonHbIE TEKCThI POCCHUMCKUX MAaTEHTHBIX JOKYMEHTOB U3 MOCJIEIHEro Oo(QuIUaIbHOTO
Or0JUIETEHS.

6.3. TpeboBanus k kaapoBbIM ycaoBusaM peanuzanuun OOII 6akanaBpuara
Peanuzanus OOII 6akanaBpuarta obecrieunBaeTcs Ne1arorndeckuMu pabOTHUKaMU YHUBEpCUTETa, a
TaKKe JIMIaMH, TpuBiekaeMbiMu K peanuzanuu OOl OakanaBpuara Ha UHBIX YCIOBHSIX.
Kpanudukanus megarorndeckux pabOTHUKOB YHHBEPCHUTETa COOTBETCTBYET KBAIM(DHUKAIMOHHBIM
TpeOOBaHUSAM, YKa3aHHBIM B KBATM(PUKAIIUOHHBIX CIIPABOYHUKAX U (W) TPO(ECCHOHATIBHBIX CTaHIApTaX.
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He menee 70 npouenmog 4iCIEHHOCTH NEJArOTMYECKUX paOOTHUKOB YHUBEPCUTETA, YHACTBYIOIINX
B peanmzauun OOIIl OakanaBpuara, W JML, T[PUBJIEKAaeMbIX YHUBepcuTreTroM K peanuzanuun OOIL
OakanaBpuaTa Ha MHBIX YCIOBHUAX (MCXOJs W3 KOJMYECTBA 3aMELIAEMbIX CTaBOK, INPUBEIEHHOIO K
LEJIOYUCIIEHHBIM 3HAYEHUSIM), BEAYT HAYUYHYIO, Y4EOHO-METOJMYECKYI0 M (WJIM) IPaKTHYECKyi0 padoTty,
COOTBETCTBYIONIYIO MPO(UITIO MpernogaBaeMoi JUCITUTUTHHBI (MOTYIIS).

He menee 5 npoyenmoeg 4iCICHHOCTH NEJArOTMUECKUX PAOOTHUKOB YHUBEPCUTETA, YUACTBYIOIIHUX B
peanuzanuu OOII OakanaBpuara, u Jull, MPUBJIEKaeMbIX YHUBepcUTEeTOM K peannsanuu OOII GakanaBpuara
Ha MHBIX YCIOBHUSAX (MCXOJS M3 KOJMYECTBA 3aMELIA€MbIX CTaBOK, MPUBEIEHHOIO K LEIOYUCIECHHBIM
3HAYEHUSIM), SBIISIOTCA PYKOBOAMUTEISIMHU U (MJM) paOOTHUKAMHU HMHBIX OpPraHU3alMi, OCYIIECTBISIOIINMUI
TPYIAOBYIO  JIEITENIBHOCTh B  NPOQecCUOHANbHON cdepe, COOTBETCTBYIOIIEH MpoQeccHOHaAIbHOMN
NESITENIbHOCTH, K KOTOPOM TOTOBSITCS BBIMYCKHUKH (MMEIOT CTaK paboThl B JaHHOW MpPO(ecCHOHATBHOM
ctepe He meHee 3 ieT).

He menee 60 npouenmoe 4YUCIEHHOCTH N€IarornyecKuX paOOTHUKOB YHUBEPCUTETa U JIHI,
MIPUBJIEKAEMBIX K OOpa30BaTEIbHOM JESATENbHOCTH YHHUBEPCUTETAa HA HWHBIX YCIOBUSX (UCXOAs W3
KOJIMYECTBA 3aMEUIaeMbIX CTAaBOK, MPUBEICHHOIO K LEIOYUCIEHHBIM 3HAYEHUSIM), UMEIOT YUEHYIO CTEIEHb
(B TOM 4HcIIEe y4EHYIO CTENEeHb, MOJYYEHHYI0 B MHOCTPAaHHOM TOCYJapCTBE U IpU3HaBaeMyro B Poccuiickoit
Oenepannn) W (WiK) ydeHOe 3BaHUE (B TOM YHCJIE YYEHOE 3BaHHE, IOJIYyYCHHOE€ B HMHOCTPAaHHOM
rocyfapctse u nmpusHaBaemoe B Poccuiickoit deneparun).

6.4. TpeboBanus k puHaHCcOBbIM ycjaoBusAM peanuzanuu OOII 6akanaBpuara

®dunancoBoe obecrneuenue peanuzanuu OOIl OakamaBpuara OCyIIECTBISIETCS B 00beME HE HUKE
3HaYeHWH 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHWE TOCYJAPCTBEHHBIX YCIYr IO pealn3aluu
0o0pa3oBaTeNbHBIX MPOrpamMM BEICHIET0 00pa3oBaHUST — TMporpaMM OakajlaBpuaTta W 3HAYCHHU
KOPPEKTUPYIOIUX KOIPPHUIMEHTOB K 0a30BbIM HOpPMATHBAaM 3aTpaT, OIpeaenseMblx MHHHCTEPCTBOM
HayKH U BbIcuiero oopasosanus Poccuiickoit denepanuu.

6.5. TpeOoBaHMs K MPUMEHsIeMbIM MeXaHM3MaM OLIEHKH KauyecTBa 00pa30BaTe/IbHOM 1eATeJIbHOCTH U
noaAroroBku odyyaromuxcsa no OOII 6akanaBpuara

KauectBo 00pa3zoBarenbHON [eATENbHOCTH M NOoAroToBKkH oOywatomuxcs OOIl OakanmaBpuara
ONpeJeNsieTcss B paMKaxX CHUCTEMbl BHYTPEHHEH OLIEHKH, a Take CHCTEMbl BHELIHEH OLEHKH, B KOTOPOM
YHUBEPCUTET IPUHUMAET y4acTHe Ha JOOPOBOJIbHON OCHOBE.

B wnensix coepumienctBoBanuss OOIl GakanaBpuaTa Hpu IMPOBEIEHUU PETYISIPHONM BHYTpPEHHEH
OLICHKM KadecTBa 00pa3oBaTelIbHOM AEATEIbHOCTH M HOJAroToBKM oOywaromiuxcs no OOII OakanaBpuara
npuBiiekaer padoTtojarenedl u (WIM) UX OObEIUHEHUS, UHBIX IOPUAWYECKUX W (UiIu) (PU3HUECKUX JuL,
BKJIIOYAs IEAArornyeckux paboTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHeH CHUCTeMBbl OLEHKHM KauecTBa oOpa3oBaTesbHOU aedrenbHocTH 1o OOl
OakanaBpuaTa OOy4arONIMMCSl TPEJOCTaBISAETCS BO3MOXKHOCTh OLIEHUBAHUS YCJIOBUH, COAEp KaHMUS,
OpraHM3aluy M KadecTBa 0Opa30BaTEbHOrO Ipolecca B LEJIOM W OTAEIbHBIX AUCLUUILIMH (MOIyJel) u
MPAKTHUK.

BHemnsis oneHka kauecTBa 00pa30BaTeIbHON JIEATENIBHOCTH [0 IporpaMMme OakaiaBpuaTa B paMKax
MPOLEAYpbl TOCYAAPCTBEHHON AaKKpEAUTALUU OCYIIECTBIIAETCA C LEJbI0 MOATBEPXKICHHUS COOTBETCTBHS
00pa3oBaTebHON JEATEIHLHOCTH 10 TIporpamme OakanaBpuata TpedoBanmsim OI'OC BO.

Bremnss onenka kadecTBa 00pa3oBaTeNbHOMN NEATEILHOCTH B MOATOTOBKM oOydarommxces mo OOl
OakanaBpuaTa MOJKET OCYHIECTBIIATBCA B paMKax MNpPOoecCHOHAIbHO-O0IIECTBEHHON aKKpeIUTalNH,
MIPOBOJMMON paboToAaTENsIMU, UX OOBEINHEHUSAMH, @ TAK)KE YIOJHOMOYEHHBIMU UMM OpPraHU3alUsIMH, B
TOM YHCJI€ MHOCTPAHHBIMU OpraHU3alUsIMH, JM00 aBTOPU30BAHHBIMU HAIIMOHAIBHBIMU NPO(EeCcCHOHAIBHO-
OOLIECTBEHHBIMU OPraHU3aLUIMU, BXOISIIMMU B MEXKIYHApOIHbIE CTPYKTYPhl, C LEIbI0 NPU3HAHUS
KayecTBa W YPOBHS IMOJTOTOBKM BBIITYCKHUKOB OTBEUAIOUIUMHU TpPeOOBaHUSIM MPOECCHOHANBHBIX
CTaHIapTOB (MpU HAIWYUM) U (WIM) TpeOOBAaHUSAM pBIHKA TpyJa K CHEHHATIUCTaM COOTBETCTBYIOILETO
npoduis.

7. HOPMATUBHO-METOANYECKOE OBECIHEYHEHUE CUCTEMbI OHEHKHU KAYECTBA
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OCBOEHMUSA OBYUAIOLIUMHUCHA ITPOT'PAMMbI BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3+ no nampasienuto noarotoBku 19.03.01 buorexHosnorust oneHka
kauecTBa ocBoeHus oOydaromumucs OOII OakanmaBpuarta BKIIIOYAeT TEKYIIMH KOHTPOJIb YCIEBA€MOCTH,
poMexyTounyto arrecranuio u ['MA obyudaromuxcs.

HopmartuBHo-MeToquueckoe oOecreueHne TEKYIIEro KOHTPOJS YCHEBAa€MOCTH, MPOMEXYTOUHOM
arrectanuu u ['MMA obydaromuxcs mo OOII GakanaBpuara ocymiectsisiercs B cootBeTcTBun ¢ ®I'OC BO
3+ ¥ JIOKaJIbHBIMU HOPMATHUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuti KOHMPOIbL, NPOMENCYMOYHASL AMMECMAYUSA U AMMECMAYUOHHBIE UCNLIMAHUSL UMO2080U
(eocyoapcmeennoii umozogoti) ammecmayuu evinyckHukos OOII baxanaspuama

Texymuid KOHTPOJb M MIPOMEXKYTOUHAs aTTecTalus IO BCEM BHJAM Y4eOHOH [eATeNbHOCTU
oOyuarouuxcss OCYIIECTBIIIETCS B COOTBETCTBUM € TpeOoBaHusiMH [lojiojkeHus O peMTHHIOBOW cHcTeMe
OIIEHKH KauecTBa y4deOHO# pabotel ctyaeHToB B PXTY um. JI.M. MenneneeBa, MpUHITOTO PEIICHHEM
VYyenoro coera PXTY um. JI.U. MenneneeBa ot 26.02.2020, mpoTtokos No 8, BBEJACHHOTO B JCHCTBHE
npuka3zoMm pekropa PXTY um. JI.U. Menaeneesa ot 20.03.2020 Ne 27 O/I.

Texymuid KOHTPOJb YCHEBAEMOCTH OOydaroIUXcsi 0OecneuyrBaeT OLCHKY YPOBHS OCBOCHMS
TUCLMIUINH, POXO0XKJIEHUS IPAKTHK, BblNosiHeHUs BKP u npoBoauTcs npenoaasarenem Ha J11000M U3 BUJOB
yueOHBIX 3aHATUN. O0A3amMenbHOll COCMABNAIOULEIl MEKYU{e20 KOHMPOA YCReeaeMOCHU AGIAEMCA yUem
npenooagamenamu noceuwjaemocmu y4eOHvix 3anamuil oOyuaruwjumuca. Ilo pesynbratam TeKylero
KOHTpPOJISl YCIIEBAEMOCTH TPU pa3za B CEMECTp s BCEX KypCOB IO BCEM JUCLMIUIMHAM IPOBOJUTCS
aTTecTaIus 00yJaronuxcs.

[IpomexyTouHas arrectanusi NPOBOJUTCS B (POpPME HK3aMEHOB, 3aYETOB C OLICHKOW M 3a4E€TOB JUIS
BCEX KypCOB IO AMCLUUIUIMHAM U IPAKTHKAM, NPEAYCMOTPEHHBIM Y4eOHbIM IUTaHOM. Pe3ynbTaThl crauu
3a4€TOB OLIEHUBAIOTCS HA «3aUTEHO», «HE 3aYTEHO»; 3a4€TOB C OLEHKOM M 3K3aMEHOB — Ha «OTIUYHOM,
«XOPOILIOY», «YAOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

IIpu ocBoenun Hacrosue OOII GakanaBpuaTa U3y4eHHE YACTH JUCLMILIMH MOXET ObITh 3aMEHEHO
Ha OHJIAWH-KYpCBI, IPU YCIOBUHU, YTO B pE3YyJbTaTe OCBOEHUS OHJIAWH-Kypca (OPMHUPYIOTCS TE XKe
KOMITETEHIMH (4acTU KOMIETEHIIUI), YTO U B paMKaX YKa3aHHBIX JUCHUIUIMH. OHIIaH-KypC JOJIKEH OBbITh
BBIOpaH U pealn30BaH B cOOTBETCTBUU ¢ [losiokeHneM o 3auere pe3yabTaTOB OCBOEHUS OTKPBITHIX OHJIANH-
KYpPCOB, peaiM3yeMbIX 0Opa3oBaTelbHbIMH opranusanusimu, B PXTY um. [I.1. MenaeneeBa, mpuHSITOTO
pemienneM Yuenoro coeta PXTY um. J[.M. MenaeneeBa ot 27.03.2020, npotokon Ne 9, BBeA€HHOTO B
neiicreue npukazoM pekropa PXTVY um. JI.1. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcs B COOTBETCTBUM C TpeboBaHuaMH [losiokeHHs O TOpsAKe IPOBEICHUS
rocy/lapCTBEHHOW HUTOrOBOM aTTecTaluu M0 00pa30oBaTelbHBIM IpPOTrpaMMaM BBICIIETO OOpa3oBaHMS —
nporpaMMmamM OakajiaBpuaTa, IporpaMMmamM cClienuaauTeTa, nporpaMmmaM marucrpatypsl B PXTY um. JI.W.
MenpneneeBa, npunaroro pemennem YdeHoro cosera PXTY wum. .M. Mengeneesa ot 30.10.2019,
npoTtokoJ Ne 3, BBezieHHOTO B jeiicTBre nmpukazoM pektopa PXTY um. J[.U. MenneneeBa ot 14.11.2019 Ne
646A; IlonoxxeHus O BBITYCKHOW KBaJIM(PUKAIMOHHON paboTe ais oOydaromuxcs mo o0pa3oBaTeibHbIM
porpaMMaM BbICIIEro o00pa3oBaHMs — I@porpammam OakajaBpuara, IporpaMmaM CHEUalIuTeTa,
nporpamMmmam maructparypsl B PXTY um. JI.M. MenneneeBa, IpuHATOro penieHueM YueHoro cosera PXTVY
uM. J[.U. MenneneeBa ot 30.10.2019, npotokon Ne 3, BBeneHHOro B jaelcTBUE NpuKa3oM pekropa PXTY
uM. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nonyckarorcs oOydaromuecs, HE UMEIOIIUE aKaJeMUYEeCKON 3aJJ0JDKEHHOCTH U B IOJHOM
oOveme BbInojHUBIIME Yy4eOHBIM TuiaH mo OOIIl OakanaBpuara B coorBerctBuu ¢ ®I'OC BO 3+ mo
HanpasieHuo noarotoBku 19.03.01 buotexnonorus. s npoBenenuss [MMA B yHUBEpCUTETE €XKETOIHO
dbopmupyroTcs rocyaapcTBeHHbIC dK3ameHannonnsie komuccnu (I'9K) u anennsunonnbsie komuccuu. Tembl
BKP orpaxkaroT axTyanbHble MpoOJeMbl, CBs3aHHbIE C HampasieHueM noarotoBku 19.03.01
buorexHonorus. YHUBEpPCUTET YTBEP)KIACT IE€PEUYEHb TEM BBITYCKHBIX KBaTHM(PUKAIUOHHBIX pabdoT,
npeayiaraeMbiXx oOydaromumcs (fajiee — rnepedeHb TeM), U JOBOJUT €ro JO0 CBEACHHS OOydaromIuxcs He
Mo3/iHee YeM 3a 6 MecsLeB JI0 JaThl Hauajia rocyAapCTBEHHOM UTOTOBOM aTTecTaliH.

Tema BKP mepconanmbHO a1 KaXA0ro OOYyYaromIerocs yTBEP)KIaeTcs MPUKa30M IMPOPEKTOpa Io
YHUBEPCUTETY IMepejl HaualoM BBIIIOJHEHUS BBIITYCKHONW KBaTHM(PUKAUOHHON paOoThl. J[aHHBIM IpUKa30M
yrBepxaaercsa takxke pykoBoaurenb BKP. [lepen nauanom Boinonnenuss BKP oOyuatomuiicss coBMecTHO ¢
PYKOBOJUTENEM  COCTABJISET  WHAUBUAYaJbHBIM  IUIAH  MOArOTOBKM W BbimosiHeHUs  BKP,
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[pelyCMaTpUBAIOLIUN  OYEpEeAHOCTh U CPOKM BBINOJHEHHUS OTAEIbHBIX dYacTe paborel. Tekcr
nosicuuTenpHOM 3anucku BKP mposepsieTcs Ha Hanuume HENpaBOMEPHBIX 3auMcTBOBaHMM. IIpoBepka
OCYILIECTBIIsIETCSl B COOTBETCTBUM ¢ llojojkeHueM o mopsiike MPOBEPKH BBITYCKHBIX KBaJIM(DPUKAIIMOHHBIX
paboT M HayuHBIX JOKJIAJOB OO0 OCHOBHBIX pE€3yJIbTaTax IOJArOTOBJIEHHBIX Hay4YHO-KBaJU(UKALMOHHBIX
pabot (nuccepTaruii) Ha 00beM 3aMMCTBOBAHMS M WX Pa3MEIICHUS B JIEKTPOHHO-OMOIMOTEYHON CHCTEME
PXTY wum. I.1. MenneneeBa, npuHATBIM pemeHneM YdeHoro cosera PXTY wum. I.M. MenpeneeBa
ot 30.10.2019, npoTtoxout Ne 3, BBeieHHBIM B JeicTBHE nipuKka3oM pektopa PXTY nm. [I.1. Menneneesa ot
14.11.2019 Ne 646A.

3amura BKP npoBonutcs Ha oTKpbITHIX 3acenanusx ['OK ¢ yuactuem He MeHee NIByX TpeTed ee
coctaBa. ['padpuk 3ammtel BKP cocraBisiercs mo coriiacoBaHuio ¢ OOy4arOUUMHUCA WU JOBOJUTCS O
cBeZieHMs oOyyaromuxcsi He no3anee, yem 3a 30 gueit 1o Haudana pabotel I'OK. Pesynbrarsl padotsl ['OK
ONPEEINAIOTCA OLIEHKAMH «OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHOY», «HEYAOBIETBOPUTEIBHO» U
OOBSABISAIOTCA B TOT K€ JIeHb Iociie 0QOpPMIJIEHHUS B YCTAHOBJIICHHOM MOPSAKE IPOTOKOJIOB 3acelaHuid
koMuccuil. [1o okonuanuu pabotel npeacenarens 'K cocrapnser oTyer o npoienaHHol padoTe.

Jliia oOyuaromuxcs U3 4ucia UHBAJIUIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSAMHU 3710poBbsi [ A
IIPOBOJIUTCS C YYETOM OCOOEHHOCTEH X IMCUXO(PU3NYECKOTO Pa3BUTHUS, HHAUBUAYAJIbHBIX BO3MOXKHOCTEH 1
COCTOSIHUS 3/I0POBBSI.

8. PABOYME ITPOI'PAMMBI IUCHUIIJINH, TIPAKTUK U TTUA
Pabouune nporpammsel aucuuiuing, npaktuk u ['MA (nepedncienue qUCUMIUIAH, npakTuk u I'NA u3

y4eOHOTO MJIaHa):
I. «Unoctpannsiii s3e1x» (b1.5.01);

2. «Dunocodpus» (b1.5.02);

3. «Ucropus» (b1.5.03);

4. «Pusnueckas Kynbrypa u cnop™ (b1.5.04);
5. «Marematuka» (b1.5.05);

6. «Uuadpopmaruka» (b1.5.06);

7. «Dusuka» (b1.5.07);

8. «O0mas u Heopranndeckast xumus» (b1.5.08);
9. «Oprannyeckas xumus» (b1.5.09);

10.  «®Puznueckas xumus» (b1.5.10);

11.  «Komnouanas xumus» (b1.5.11);

12.  «Ananutuueckas xumus» (b1.5.12);

13. «Uunxenepnas rpadpuka» (b1.5.13);
14.  «lIpuxnannas mexanuka» (b1.5.14);

15.  «DnexTpoTexHuka U npomblluieHHas ekTporuka» (b1.5.15);

16.  «be3omacHocts xu3HenesTenbHoctu» (b1.5.16);

17.  «lIpoueccel u annaparsl xumudeckoit Texuosorumn» (b1.5.17);

18.  «O6mas xumuueckas rexrosorus» (b1.b.18);

19.  «Cucremsbl ynpaBiieHUs XUMHKO-TeXHOJornueckumu npoueccamm» (b1.B.19);
20.  «IIpaBoBenenue» (b1.5.20);

21.  «OcHOBBI 3KOHOMUKHU U yrpasieHus npousoactsom» (b1.5.21);

22.  «Teopus BepOSITHOCTH U MaTeMaTH4eCKas cTaTUCTHKA ais buotexnonoruw» (b1.B.01);
23.  «Jlaboparopuble paboThl o opranuueckoii xumun» (b1.B.02);

24.  «MHcTpyMeHTanbHbIE METOIbI aHANMN3a B OnoTtexHosoruny» (b1.B.03);

25.  «OcHoBbl OnoxumMuu 1 Mosexyasipuoi 6nonorun» (b1.B.04) ;

26.  «O6mas 6uonorusi» (b1.B.05);
27.  «O6mas mukpoounonorus» (b1.B.06);

28.  «Haueprarensnas reomerpus» (b1.B.07);

29. «Marepuanosenenue s ouorexuonorun» (b1.B.08);

30. «MoenrupoBaHNe XUMHKO-TEXHOJIOTHIECKUX MporieccoB B Onotexunonorun» (b1.B.09);
31. «Xumust 6uosiornyecku akTuBHBIX BemecT» (b1.B.10);

32.  «OcHoBsl 6uotexnonorun» (b1.B.11);
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33.  «JlaGopaTtopHbIie pabOTHI 1O PU3HMUECKON XUMUU OMOTEXHOJIOTUYECKUX TIPOILIECCOBY
(b1.B.12);

34.  «lIpuxnannas monekynspHas 6uosnorus» (b1.B.13)

35.  «buodusnueckas xumus» (b1.B.14);

36.  «Opranuueckas xumus B Ouorexnonorun» (b1.B.15);

37. «OCHOBBI MPOEKTUPOBAHUS U 000PYI0BaHNE OMOTEXHOIOTHYECKUX Mpon3BoacTB» (b1.B.16);

38.  «Teopernueckue ocHOBBI OuoTexHONOTHU» (B1.B.17);

39.  «IIpoekTupoBaHue MPOIIECCOB U annapaToB Xxumuueckoi Texuonorun» (b1.B.18);

40. «JIaGopaTopHBIi MPAKTHKYM TI0 MPOIIECCaM U anmnaparaM XUMHUUECKOU TEXHOJIOTHI
(b1.B.19);

41.  «OnexTuBHbIE TUCUHUILIMHBI IO pusndeckoi KyapType u cnopty» (b1.B.20);

42.  «lIpaktukym no mukpoouonorum» (b1.B.21);
43.  «lIpaktukym no obueit ouotexnosnorun» (b1.B.22);

44.  «lIpakTukym Mo XMMHUHM OMOJIOTUYECKU aKTUBHBIX BemiecTs» (b1.B.23);

45.  «lIpaktukym no ouoxumun» (b1.B.24);

46. «IIpakTuKky™m 1o TeopeTudeckuM ocHoBaM Ouotexnosorun» (b1.B.25);

47.  «BoruncnurenbHas MareMatuka B 6norexnonorum» (b1.B.JIB.01.01);

48.  «Juckpernas marematuka B 6norexnoiorun» (b1.B./1B.01.02);

49.  «XuMHueckas KHHETHKa OnotexHosiorudeckux npoueccos» (b1.B.J1B.02.01);

50.  «Du3MKO-XMMHUYECKHE OCHOBBI OnoTexHosornyeckux mnpoueccon» (b1.B.J1B.02.02);
51.  «OcHoBsl MeHemxMenTa U Mmapketunra» (b1. B.JIB. 03.01);

52.  «OcCHOBBI TEXHMUECKOTO PETYIMpPOBaHUs U ynpasiieHus kauectsom» (b1.B.J1B.03.02);
53. «Metoasl sa3umonorun» (b1.B.J1B.04.01);

54. «MeTobl BBIICTICHUS U OYMCTKU Onosiornuecku akTuBHBIX BemiecTB» (b1.B.J1B.04.02);
55.  «buorexnonorus ouonomumepon» (b1.B.J1B.05.01);

56.  «Ocnogsl 3a3UMONIOTHNY (B1.B.J1B.05.02);

57.  «Bsenenue B 6norexnoznoruto» (b1.B.J1B.06.01);

58.  «OcHoBHbIe HanpaBieHus 6norexnonorum» (b1.B.J1B.06.02);

59.  «Menununckas ouotexnonorus» (b1.B.J1B.07.01);

60.  «buoreorexunonorus» (b1.B.J1B.07.02);

61.  «Ilumeas ouorexnonorus» (b1.B./1B.08.01);

62.  «OcHoBsl Toxcukonorun» (b1.B./1B.08.02);

63.  «OcHoBsl 6uokunetukn» (b1.B.J[B.09.01);

64.  «Metoapl MoseKyIsipHO-OMONOTrNYeckux uccienoanuin» (b1.B.J1B.9.02);

65.  «Okomorus» (b1.B.JIB.10.01);

66.  «Baenenue B sxo6unoTexnonoruo» (b1.B.J1B.10.02);

67.  «YueOHas NpaKTHKA: MPAKTHKA M0 MOJYYEHUIO IEPBUYHBIX TPO(PECCHOHANBHBIX YMEHUN U
HaBBIKOB, B TOM YHUCJIC TICPBUYHBIX YMEHHUI U HABBIKOB HAYYHO-HCCIIEIOBATEIBCKON ACATEIHHOCTIY
(b2.B.01(Y)).

68.  «IIpousBojcTBeHHas IpaKTHKa: HAy4HO-HUcclenoBarenbckas padota» (b2.B.02 (H));

69.  «lIpousBojcTBEHHAs NPAKTHKA: MPAKTHUKA 110 TOJYYEHUIO MPO(ECCHOHATBHBIX YMEHUHN U
omnbITa npodeccuonanbHou AesreasHocT» (52.B.03 (I1));

70.  «IIpenmumiomuas npakruka» (b2.B.04 (I1n));

71. «3aIuTa BhITYCKHON KBaM(UKAIMOHHON paboThl, BKIIIOYAs MOJArOTOBKY K ITPOLIEype
3amuThl U npouenypy 3amuTsl (b.3.5.01);

72.  «llepeBon HayuHO-TexHUYecKoH nuTeparyps» (OT/.B.01);

73.  «['paxknaHckas 3amiura B Upe3BblyaiiHbix cutyauusx» (OT.B.02),

Bxomsasmmx B OOIl mo wnampaienuto mnoarotoBku 19.03.01 «buotexnonorus», mnpoQib

«BHOTEXHOJIOTUAY, BBITOJHEHB B BUJIC OTICIBHBIX JTOKYMEHTOB, SIBIIIOIIAXCS HEOTHEMIIEMOH YacThIO
maaaou OOIT.
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9. OHEHOYHBIE CPEJACTBA JIAA NIPOBEAEHUSA TEKYLEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOMN ATTECTAIIMA U TUA OBYYAIOIIUXCA OOII
BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3+ no nampasnenuto noarotoBku 19.03.01 buorexnonorust s
aTTectaluu OOy4yarolIMXCs Ha COOTBETCTBUE WX IEPCOHAIBHBIX JTOCTUXKEHUI MOATAHBIM TpPeOOBAHUAM
OOII 6akanaBpuata pazpadoransl OC 1o Kaxa0#l TuCHUIUIAHE, MpakThke, | A, BKIIOUYaIOmKe TUIIOBBIE
3aJlaHusl, KOHTPOJIbHBbIE pabOThl, TECThl, CUTyallMOHHBIE 3a/JaHUf, Keilc-3a/lauM, BOINPOCHI K 3adeTaM MU
9K3aMEHaM, CPEJICTBAa U METOJbl OLEHKH, MO3BOJSIONIME OLICHUTh 3HAHUS, YMEHHUS, HaBbIKM U YPOBEHb
MIPHUOOPETEHHBIX KOMIETEHIIUH.

OC no aucuuruinHaMm, npaktukam, I'MA paspabarsiBatoTcst B cooTBeTcTBHH € [lopsiikom pa3zpaboTku
U YTBEP)KJICHHSI 00pa30BaTEeIbHBIX MPOTpaMM, YTBEPKAEHHBIM pemieHueM Ydenoro coera PXTY um. JI.U.
Menneneea ot 25.06.2020, mnportokon Ne 12, BBeneHHbIM B JIEHCTBHE IPUKA30M pPEKTOpa
PXTY um. JI.W. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

OC no aucumnnuHam, npaktukam u ['MA (mepeuens nucuumuimH, npaktuk U 'MA u3 yuebGHOrO
J1aHa):

1. «Unoctpannsiii s3p1x» (b1.5.01);

2. «Dunocodus» (b1.5.02);

3. «Ucropus» (b1.5.03);

4. «Pusnueckas Kynbrypa u cnop™ (b1.5.04);

5. «Marematuka» (b1.5.05);

6. «Uuadpopmaruka» (b1.5.06);

7. «Dusuka» (b1.5.07);

8. «O0mas u Heopranndeckast xumus» (b1.5.08);

9. «Oprannueckas xumus» (b1.5.09);

10.  «®Puznueckas xumus» (b1.5.10);

11.  «Komnouanas xumus» (b1.5.11);

12.  «Ananutunueckas xumus» (b1.5.12);

13.  «Uunxenepnas rpadpuxa» (b1.5.13);

14.  «lIpuxnannas mexanuka» (b1.5.14);

15.  «DnexTpoTexHuka U npombiluieHHas iekTporuka» (b1.5.15);

16.  «be3omacHocts xu3HenesTenbHoctu» (b1.5.16);

17.  «lIpoueccel u annaparsl xumudeckon Texnoiorumw» (b1.5.17);

18.  «O6mas xumuueckas rexrosorus» (b1.b.18);

19.  «Cucremsbl ynpaBiieHUs XMMHKO-TeXHOJornueckumu npoueccamm» (b1.B.19);
20.  «IIpaBoBenenue» (b1.5.20);

21.  «OcHOBBI 3KOHOMUKHU U yrpaBieHus npousoacrsom» (b1.5.21);

22.  «Teopus BepOSITHOCTH U MaTeMaTHYECKas cTaTUCTHKa A brnorexnonorumn» (b1.B.01);
23.  «Jlaboparopuble paboThl o opranuyeckoii xumun» (b1.B.02);

24.  «MHcTpyMeHTanbHbIE METOIbI aHANMN3a B OnoTexHosorun» (b1.B.03);
25.  «OcHoBbI OMoXuMuU 1 MojeKkysipHoit 6uonorun» (b1.B.04);

26.  «O6mas 6uonorusi» (b1.B.05);
27.  «O6mas mukpoounonorus» (b1.B.06);

28. «Hauepratensnas reometpusi» (b1.B.07);

29.  «Marepuanoseaenue 1 o6norexnonorum» (b1.B.08);

30. «MouenupoBaHue XUMUKO-TEXHOJIOTUUECKUX MpolieccoB B bnorexnonorun» (b1.B.09);

31.  «Xwumus 6uonoruuecku akTuBHbIX BemecTs» (b1.B.10);

32.  «OcHoBsl 6uotexnonorun» (b1.B.11);

33.  «JlaGopaTtopHbie pabOTHI 10 PU3HUECKON XUMUU OMOTEXHOIOTHUYECKUX TIPOLIECCOB)
(b1.B.12);

34, «IIpuxiannas mosekymspaas ouonorus» (b1.B.13)

35.  «buodusnueckas xumus» (b1.B.14);

36.  «Opranuueckas xumus B Ouorexnosnorun» (b1.B.15);
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37.  «OcHOBBI IPOEKTUPOBAHUS U 000PYIOBaHNE OMOTEXHOIOIHYECKUX nMpou3BoAcTs» (b1.B.16);

38.  «Teopernueckue ocHOBbI OuoTexHONOTHU» (B1.B.17);

39.  «lIIpoekTupoBaHue MPOIECCOB U anmnapaToB Xxumuueckoi Texuonorun» (b1.B.18);

40. «JIaGopaTopHBIi MPAKTHKYM TI0 MTPOIIECCaM U amnmnaparaM XUMAYECKOU TEXHOJIOTHI
(b1.B.19);

41.  «DOnexTuBHbIE AUCLUHUILIMHBI 0 pusndeckoit KyapType u cnopty» (b1.B.20);

42.  «lIpaktukym no mukpoouonorum» (b1.B.21);
43.  «lIpaktukym no obueit ouotexnosnorun» (b1.B.22);

44.  «lIpakTukym no XMumMuu OMOJIOTUYECKU aKTUBHBIX BeniecT» (b1.B.23);

45.  «lIpaktukym no ouoxumun» (b1.B.24);

46. «IIpakTUKyM 1O TEOpETUYECKUM OCHOBaM OnoTexHosorumn» (b1.B.25);

47.  «BoruncnurenbHas MareMatuka B 6norexnosiorum» (b1.B.JIB.01.01);

48.  «Juckpernas marematuka B 6norexnoiorun» (b1.B./1B.01.02);

49. «XuMu4eckas KHHeTHKa Onotexnonornyeckux npoueccon» (b1.B./1B.02.01);

50.  «Du3MKO-XMMHUYECKHE OCHOBBI OnoTexHosornyeckux npoueccon» (b1.B.J1B.02.02);
51.  «OcHoBsl MeHemxMenTa U Mmapketunra» (b1. B.JIB. 03.01);

52.  «OcCHOBBI TEXHMUYECKOTO PETYIMpPOBaHUs U ynpasiieHus kauectsom» (b1.B.J1B.03.02);
53. «Metoasl sa3umoniorun» (b1.B.J1B.04.01);

54. «MeTo/ibl BBIICTICHUS U OYMCTKU Onosiornuecku akTUBHBIX BeriecTB» (b1.B.J1B.04.02);
55.  «buorexnonorus ouonomumepon» (b1.B.J1B.05.01);

56.  «OcHossl 3H3uMONIorUW» (B1.B./1B.05.02);

57.  «Bsenenue B 6norexnoznoruto» (b1.B.J1B.06.01);

58.  «OcHoBHbIe HanpaBieHus 6norexnonoruw» (b1.B./1B.06.02);

59.  «Menununckas ouotexnonorus» (b1.B.J1B.07.01);

60.  «buoreorexunonorus» (b1.B.J1B.07.02);

61.  «Ilumesas ouorexnonorus» (b1.B./1B.08.01);

62.  «OcHoBsl Tokcukonorun» (b1.B./1B.08.02);

63.  «OcHoBsl 6uokunetukn» (b1.B.J[B.09.01);

64.  «Metoapl MoseKyIsipHO-OMONOTrNYeckux uccienoanui» (b1.B./1B.9.02);

65.  «Okomorus» (b1.B.JIB.10.01);

66.  «Baenenue B sxo6unoTexnonoruo» (b1.B.J1B.10.02);

67.  «YueOHas NpaKTHKA: MPAKTHKA 110 MOJYYEHUIO IEPBUYHBIX TPO(PECCHOHANBHBIX YMEHUN U
HaBBIKOB, B TOM YHCJIC TICPBUYHBIX YMEHHUI U HABBIKOB HAYYHO-HMCCIIEIOBATEIBCKON ICATEIIEHOCTIY
(b2.B.01(Y))

68.  «IIpousBojcTBEeHHas MIPaKTHKA:HAYYHO-UCCIenoBaTenbckas padoray (b2.B.02 (H));

69.  «lIpousBojcTBEeHHAs NPAKTHKA: MPAKTHUKA 110 TMOJIYYSHUIO MPO(ECCHOHATBHBIX YMEHUHN U
omnbITa npodeccruoHanbHou AesteasHocT» (52.B.03 (I1));

70.  «IIpenmumiomuas npakruka» (b2.B.04 (I1n));

71. «3a1uTa BhITYCKHON KBaJM(UKALIMOHHOM paboThl, BKIIIOYAs IOArOTOBKY K IPOLIEype
3amuThl U pouenypy 3amutsl (b.3.5.01)

72.  «llepeBon HayuHO-TexHHUYecKOH nuTeparyps» (OT/.B.01);

73.  «['paxknaHckas 3amiura B Upe3BblyaiiHbix cutyauusx» (OT.B.02),

Bxogauux B OOIl mno HampaBnenuto mnoxaroroBku 19.03.01 «buortexnonorus», mnpoduiasb

«BUOTEXHOJIOTUAY», BBITOJHEHB B BUIC OTICIBHBIX JIOKYMECHTOB, SIBJISFOIIUXCS HEOTHEMIIEMOW YaCThIO
maaao OOIT.

10. METOAUYECKHUE MATEPHUAJIBI 11O JAUCHUIIJIMHAM, IPAKTUKAM U I'HA

Metouueckue MaTepuaibl 0 JUCHUIIMHAM, pakTukaM U I'MA (nepeyeHb QUCHMIUINH, IPAKTUK U
I'MA u3 yueGHOTO 1U1aHa):
I. «Unoctpannslii s3p1x» (b1.5.01);
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2. «Dunocodus» (b1.5.02);

3. «Ucrtopus» (b1.5.03);

4. «®Pusnueckas Kynbrypa u cnop™ (b1.5.04);

5. «Marematuka» (b1.5.05);

6. «Uuadpopmaruka» (b1.5.06);

7. «Dusuka» (b1.5.07);

8. «OO0mas u Heopranndeckast xumus» (b1.5.08);

9. «Oprannueckas xumus» (b1.5.09);

10.  «®Puznueckas xumus» (b1.5.10);

11.  «Komnouanas xumus» (b1.5.11);

12.  «Ananutnueckas xumus» (b1.5.12);

13.  «Uunxenepnas rpadpuxa» (b1.5.13);

14.  «lIpuxnannas mexanuka» (b1.5.14);

15.  «DnexTpoTexHuka U npombliiuieHHas ekrpornka» (b1.5.15);

16.  «be3omacHocts xu3HenestenbHoctu» (b1.5.16);

17.  «lIpoueccel u annaparsl xumudeckon Texnonorum» (b1.5.17);

18.  «O6mas xumuueckas rexosorus» (b1.b.18);

19.  «Cucremsbl ynpaBiieHUs XUMHKO-TeXHOJornueckumu npoueccamm» (b1.B.19);
20.  «IIpaBoBenenue» (b1.5.20);

21.  «OcHOBBI 3KOHOMUKH U yrpasieHus npousoactsom» (b1.5.21);

22.  «Teopus BepOSITHOCTH U MaTeMaTH4ECKas cTaTUCTHKA A 6rnotexnonorun» (b1.B.01);
23.  «Jlaboparopuble paboThl o opranuueckoii xumun» (61.B.02);

24.  «MHcTpyMeHTabHbIE METOIbI aHAIN3a B OnotexHosorun» (b1.B.03);
25.  «OcHoBbl OnoxumMuu 1 Mosexyasipuoi 6nonorun» (b1.B.04) ;

26.  «O6mas 6uonorusi» (b1.B.05);
27.  «O6mas mukpoounonorus» (b1.B.06);

28. «Hauepratensnas reometpusi» (b1.B.07);

29.  «Marepuanoseaenue 1 o6norexnonorum» (b1.B.08);

30. «MojuenupoBaHue XUMHUKO-TEXHOJIOTUYECKUX ITpolieccoB B buoTexnonorun» (b1.B.09);

31.  «Xwumus 6uonorudecku akTuBHbIX BemecTs» (b1.B.10);

32.  «OcHoBsl 6uotexnonorun» (b1.B.11);

33.  «JlaGopaTtopHbie pabOTHI 10 PUZHUECKON XUMUU OMOTEXHOIOTHYECKUX TIPOLIECCOBY
(b1.B.12);

34, «IIpuxiannas mosekymsipaas ouonorus» (b1.B.13)

35.  «buodusnueckas xumus» (b1.B.14);

36.  «Opranuueckas xumus B Ouorexnonorun» (b1.B.15);

37. «OCHOBBI POEKTUPOBAHUS U 000PYT0BaHNUE OMOTEXHOIOTHYECKUX Tpou3BoACTBY (b1.B.16);

38.  «Teopernueckue ocHOBBI OuoTexHONOTHU» (B1.B.17);

39.  «lIIpoekTupoBaHHe MPOLIECCOB U annapaToB xumuueckoi texnosnoruw» (b1.B.18);

40. «JIaGopaTopHBIi MPAKTHKYM TI0 MPOIIECCaM U anmnaparaM XUMUYECKOU TEXHOJIOTHI
(b1.B.19);

41.  «OnexTuBHbIE AUCLUHUILIMHBI IO pusnveckoit KyapType u cnopty» (b1.B.20);

42.  «lIpaktukym no mukpoouonorum» (b1.B.21);
43.  «lIpaktukym no obueit ouotexnosnorun» (b1.B.22);

44.  «lIpakTukym mo XMMHH OMOJIOTUYECKU aKTUBHBIX BemecT» (b1.B.23);

45.  «lIpaktukym no ouoxumun» (b1.B.24);

46. «IIpakTUKyM IO TEOpETUYECKUM OCHOBaM OnotexHosorumn» (b1.B.25);

47.  «BoruncnurenbHas MareMmatuka B 6norexnonorum» (b1.B.JIB.01.01);

48.  «Juckpernas mareMaruka B 6uorexnosorun» (b1.B.J1B.01.02);

49.  «XuMHueckas KHHETHKa OnotexHosorudeckux npoueccos» (b1.B.J1B.02.01);

50.  «Du3MKO-XMMHUYECKHE OCHOBBI OnoTexHosornyeckux npoueccon» (b1.B.J1B.02.02);
51.  «OcHoBsl MeHemxMenTa U Mmapketunra» (b1. B.JIB. 03.01);

52.  «OcCHOBBI TEXHMUYECKOTO PETYINUPOBaHUs U ynpasieHnusa kauectsom» (b1.B./1B.03.02);

53. «Metoasl an3umonorun» (b1.B.J1B.04.01);
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54. «MeTobl BBIICTICHUS U OYMCTKU Onosiornuecku akTUBHBIX BeriecTsy (b1.B.J[B.04.02);

55.  «buorexnonorus ouonomumepon» (b1.B.J1B.05.01);

56.  «OcHoBsl 3H3uMONIoTHW» (B1.B./1B.05.02);

57.  «Bsenenue B 6norexnoznoruto» (b1.B.J1B.06.01);

58.  «OcHoBHbIe HanpaBiieHus 6norexnonorum» (b1.B.J1B.06.02);

59.  «Menununckas ouotexnosnorus» (b1.B.JIB.07.01);

60.  «buoreorexunonorus» (b1.B.J1B.07.02);

61.  «Ilumesas ouorexunonorus» (b1.B./1B.08.01);

62.  «OcHoBsl Tokcukonorun» (b1.B./1B.08.02);

63.  «OcHoBsl 6uokunetukn» (b1.B.J[B.09.01);

64.  «Metoapl MoseKyIsipHO-OMONOornYeckux uccnenosanui» (b1.B.J1B.9.02);

65.  «Okomorus» (b1.B.JIB.10.01);

66.  «Baenenue B sxo6unoTexnonoruo» (b1.B.J1B.10.02);

67.  «YueOHas IpaKTHKA: MPAKTHKA M0 MOJYYEHUIO IEPBUYHBIX TPO(PECCHOHANBHBIX YMEHUN U
HABBIKOB, B TOM YHUCJIC TICPBUYHBIX YMCHUN U HABBIKOB HAyYHO-MCCIIEIOBATEIBCKON ACATEIHHOCTIY
(b2.B.01(Y))

68.  «IIpousBojcTBEeHHas MIpaKTHKA:HAYIHO-UCCIenoBaTenbckas padoray (b2.B.02 (H));

69.  «IIpou3BoACTBEHHAs MPAKTHKA: MPAKTHKA I10 TOJyYSHHIO MPO(eCcCHOHATBHBIX YMEHHUH U
omnbITa npodeccruoHanbHoi AesteasHocT»» (52.B.03 (I1));

70.  «IIpenmumiomuas npakruka» (b2.B.04 (I1n));

71. «3amuTa BBITYCKHON KBATM(PUKAIIMOHHON pabOThI, BKJIIOYAs TOJATOTOBKY K MPOIIEIype
3amuThl U mpouenypy 3amutsl (b.3.5.01)

72.  «llepeBon HayuHO-TexHHUYecKOH nuTeparyps» (OT/.B.01);

73.  «['paxknanckas 3amura B ype3BblyaiiHbix cutyanusax» (OT/.B.02),

xomsammx B OOIl mo wnampaienuto mnoarotoBku 19.03.01 «buotexnonorus», mnpoQib
«BUOTEXHONOTHS» BBITIOJHEHBI B BHJE OTACIBHBIX JOKYMEHTOB, SIBJISIIOIIAXCS HEOTHEMJIEMOUN YacThIO
maaaoi OOIT.

11. PABOYAS TIPOTPAMMA BOCIIMTAHUA
Pabouass mporpamma BocnuTanus, Bxojsmas B OOIl mo nanpaBnenuto mnoarorosku 19.03.01

BI/IOTGXHOJ’IOFI/ISI, HpO(bI/IJ'IB «BI/IOTGXHOJ’IOFI/ISI», BBIIIOJIHCHA B BUJAC OTIACIIBHOI'O )IOKyMeHTa, SABJISHOLICTOCA
HeoTheMJIEMOH "acThi0 qaHHoil OOII.

12. KAJIEHIAPHBIHA IVIAH BOCIIUTATEJIBHOM PABOTHI

Kanenmapusiii miian BocnurtaTenbHol pa®oTsl, Bxomsamuii B OOIl mo HampaBieHUIO MOATOTOBKH
19.03.01 buotexnonorusi, npoduns «bHOTEXHOJOTHS», BBHINOJHEH B BHUIE OTICIBHOTO JOKYMEHTA,
SBJIAIOILETOCS HEOThbeMJIeMOl yacThio nanHoi OOIl.

s JIOKYMEHT ITOATIMCAH _
HEKBAJIMOULIUPOBAHHON
SJIEKTPOHHOM IO AITMCHIO

@ Bnaneneu: ®unaros Cepreii Hukonaesuu

H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM 181
pabote

HeiictButeneH: ¢ 26.03.2021 no 26.03.2022
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