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1 OBIIUE ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHaJbHasi o0pa3oBaTejibHasi MporpaMMa BbICIIET0
o0pa3oBaHusi — NIporpaMMa MOATrOTOBKH 0akajJaBpoB (Jajiee — mporpaMma 0akajlaBpHuara,
OOIl o6akanaBpuara), peanuzyeMas (QenepanbHbBIM TOCYJAPCTBEHHBIM  OHOKETHBIM
o0pa3oBaTeNbHBEIM  yUYPSKICHHEM  BBICIIErOo  oOpazoBaHus  «POCCHIICKHIT  XHMHKO-
TexHoyiornueckuii yauBepcuter umeHu J[.M. MenneneeBa» B COOTBETCTBUM C (pemepaibHBIM
rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO 00pa3oBaHUs — OakajlaBpuaT IO
HampaBiaeHuto moarotoBku 28.03.02 HanounkeHepusi, npoduis «buoMeauumuHckue u
(papManeBTHYECKHe HAHOTEXHOJOTMH», IMPEIACTABISAET COOOM  KOMILJIEKC OCHOBHBIX
XapaKTepUCTHUK OO0pa3oBaHHUA W  OPraHU3alUOHHO-NEAATOTHYECKUX  YCJIOBHM, KOTOPBIN
IpEeCTaBIeH B BUJEC y4eOHOro IUlaHa, KaJeHJapHOro y4yeOHoro rpaduka, pabodnx mporpamm
JUCIUIUIMH (MOJyJiel), OLIEHOYHBIX M METOAMYECKHUX MaTepuajoB, pabodeil mnporpammsl
BOCIIUTaHMsI, KAJIEHIAPHOTO TUIaHA BOCIIUTATENILHONW PaboThl, (POPM aTTeCTaIUH.

1.2 HopMaTuBHBIEC AOKYMEHTBI IJisl pa3padoTKH NporpaMMmbl O0axkajlaBpuara 1o
HANPaBJIEHUIO TOATOTOBKHU COCTABIISIOT:

— ®denepanbHblil 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoi
denepauuny;

— [Tpukaz MunoOpuayku Poccum ot «19» centsOps 2017 r. Ne 923 «O6
YTBEPXKICHUH (heZepalbHOTO TOCYIAapCTBEHHOTO 00pa30oBaTeIbHOIO CTAaHAAPTAa BBICIIETO
oOpasoBaHus — OakamaBpuar 1Mo HampapiieHuio nmoAroToBku 28.03.02 HanouH:keHepus» (anee
— ®I'OC BO — 6akanaBpuar o HarnpasieHHio noarotosku 28.03.02 HanouH:keHepus);

— [Tpukaz MunoOpnaykun Poccum ot 05.04.2017 Ne 301 «O6 yTBepkaeHUU
[lopsinka  opraHu3alud W OCYLIECTBIEHHS  OOpa30BaTENbHOM  JIEATENBHOCTH  TIO
o0Opa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO O0pa3oBaHHMsl — IporpamMmaM OakajaBpuaTa,
porpaMMam CrHernuaguTeTa, IporpaMMaM MarucTpaTypbi».

— [Ipodeccuonanpupiii  crangapt 26.006  «Choenuamuct 1o pa3paboTke
HAHOCTPYKTYPHPOBAHHBIX  KOMMO3UIIMOHHBIX  MaTEpPHANiOBY», YTBEPKICHHBIA  MPUKA30M
MunucTepcTBa Tpyaa u conuanbHou 3amuThl Poccuiickoit @enepannu 08.09.2015 Ne 6041;

- [Tpodeccuonanpupiii cranmapt 40.044 «CrnenuaiucT Mo HAYYHO-TEXHUYECKUM
pa3paboTKaM U UCTIBITAHUSAM TMOJUMEPHBIX HAHOCTPYKTYPHPOBAHHBIX IUICHOK», YTBEPIKICHHBIMI
npukazoM MuHHCTEPCTBA TpyJa U colaibHoi 3amuThl Poccuiickoit ®enepanun ot 10.07.2014
Ne 447Hw;

- [Tpodeccuonanbusit ctannapt 40.104 «Crnenuanuct mo U3MEpEeHUI0 MapaMmeTpoB
U MoIu(UKAlMA CBOICTB HAHOMAaTepUalIOB W HAHOCTPYKTYpP», YTBEP)KIEHHBIM IMpPHUKa30M
MunuctepceTBa TpyAa U connanbHou 3amuTel Poceuiickoit @enepanuu ot 08.09.2015 Ne 6114.

- [Tpuka3 MunuctepcrBa obpazoBanuss u Hayku P® or 23.08.2017 Ne 816 «O6
yrBepxkaeHun llopsaka mprUMEeHEeHHs OpraHu3alUsIMU, OCYHIECTBISIOIMIMMU 00pa30BaTEIbHYIO
NESTEILHOCTD, JJIEKTPOHHOTO OOYYEHHsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUH TpU
peanuzanuy  00pa30BaTENbHBIX MpOTpaMMy» [DIeKTpOHHBIH pecypce]. Pexum  nmocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata obpamenus: 09.03.2022).

- [Tpuka3z MuHHCcTEpCTBAa HAYKH | BBICIIET0 oOpa3oBanus Poccuiickoit denepannn,
MunucrepctBa npocsemieHust Poccuiickoit @enepamuu ot 05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOJATOTOBKE OOydJarommxcs» [DIeKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 09.03.2022);

- [TonoxxeHne 00 opraHu3alMy W HCIOJIB30BAHUU DJIEKTPOHHOTO OOYYeHUS H
JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM MPHU peajn3anuu o0pa3oBaTeIbHBIX MPOrpaMm
B (emeparbHOM TOCYIAapCTBEHHOM OIO/DKETHOM 00pa3oBaTeIbHOM YUPEKICHUH BBICIIETO
obOpazoBanus «PocCHICKU XUMHUKO-TEXHOJIOTMYeCcKui yHuBepcuTeT uMenu .M. MenneneeBay,
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npuHsToe pemeHrneM YyeHoro coera PXTY wum. J[.M. Mengeneea ot 27 mapra 2020 r.,
nporokos Ne 9, BBeneHHoe B neiictBue mpukasoM pexkropa PXTY um. .M. MenneneeBa ot
27 mapra 2020 1. N 29 OJl [DOnektponHwli  pecypc]. Pexum  gocryma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EQiDOT_2.pdf nara
obparmenus: 09.03.2022);

- [lonoxkxeHne O TMpaKTUYECKOW TOArOTOBKE oOydwaromuxcs B (eaepanbHOM
TOCYJapCTBEHHOM  OFO/PKETHOM 00pa30BaTEIbBHOM  YYPEXKIACHUW BBICHIETO OOpa3oBaHUS
«Poccuiickuii XMMUKO-TEXHOJIOTHYeCcKuii yHuBepcuteT umenu J[.M. Menneneesa», npunsaroe
peuwienrieM YueHoro coBeta PXTY wum. JI.U. Mengeneea ot 25.11.2020, nporokos Ne 4,
BBeJIEHO B AelicTBue npuka3oM pexkropa PXTY um. /.M. Menneneesa ot 26.11.2020 Ne 117 O]
[DneKTpOHHBIN pecypcl]. Pexum JOCTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf
nata oopamenus: 09.03.2022).

[Ipy ocBOGHMHM JUCHMIUIMH ¥ TPaKTUK CTYAEHTHI JOJDKHBI  HCIIOJB30BATh
nH(popManmoHHble W WHGOPMAITMOHHO-00pa30BaTEIbHBIE PECYPChl CIEAYIOMUX TOPTaIOB M
CalTOB:

- Cucrema ¢enepanbHbIX 00pa3oBaTeNbHBIX MOPTATOB. CHCTEMa OTKPBITOrO
obpazoBanms. Koncantunroseii nentp MOC OO P® [DnextpoHHslid pecypc] — Pexum
nocryma: http://www.openedu.ru/ (mara obpamenus: 09.03.2022).

- Nudopmanuonnas cucrema «EamHOE OKHO JgocTyma K 00Opa3oBaTelbHBIM
pecypcam». URL: http://window.edu.ru/ (mata o6pamenus: 09.04.2022).

- ®OIIO: coorBercTBUe TpeboBanusM PI'OC [DnekTponHbI pecype] — Pexum
nocryma: http://fepo.i-exam.ru/ (mara obpamenus: 09.03.2022).

1.3 O0mas xapakTepucTHKA NPOrpaMMbl 0aKajlaBpuarta

Leabio mporpaMMbl 0akajaBpuara SBISETCS CO3JaHUC JUIsl OOYYarOIIMXCS YCIOBHM
JUIE TIPUOOpETeHUsT HEOOXOIUMOTO Il OCYIIECTBICHUS NPO(ECCHOHATBHON NesATeNbHOCTH
YPOBHSI 3HAHUM, YMEHHM, HAaBBIKOB, OIbITA JIEATEIHHOCTH U MOJATOTOBKU K 3aIIUTE BHITYCKHOU
KBaJTM(PHUKAIIMOHHON paboThI.

[Tonyuenne oOpazoBaHHsl MO 00pa3OBaTENBLHOM MpoOrpamMMe BBICIIETO O0Opa3oBaHUS —
nporpamMMe OakajlaBpuara IOIYCKAaeTCsl TOJBKO B 00pa3oBaTEIbHONW OpPraHM3allMU BBICIIETO
00pa3zoBaHMs U HAYYHOUH OpraHU3aluy (Janee — OpraHu3aIms).

OOyuenue 1o o00pa30BaTENbHOM MporpaMMme BBICHIETO OOpa30BaHUS — IMpPOrpaMMme
OakanmaBpuaTa B 00pa30BaTEIbHOW OPraHU3allMH OCYIIECTBISICTCS B OYHOM (opMe OOydeHHS.
Ob6wvem mporpammbl OakanaBpuara coctaBisieT 240 3adeTHBIX €OUHMIl (Janee — 3..) BHE
3aBHCUMOCTH OT (pOpMBI OOyUeHUs, MPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHI, peanu3alinun
nporpaMMbl 0akalaBpuaTra C HCIOJIb30BAaHUEM CETEBOW (HOPMBI, peanu3aluu MPOrpPaMMBbI
OakanaBpuaTa 1o MHAUBUAYAIbHOMY YYCOHOMY TIJIaHYy.

O0BEM mporpammbl OakajgaBpuaTa, pealn3yeMblil 3a OAUH Y4eOHBIN IO, COCTABISET HE
O6osmee 70 3.e. BHE 3aBHCHUMOCTH OT (OpMBI OOydYEHHs, MPUMEHSEMBIX OO0pa30BaTEIbHBIX
TEXHOJIOTUH, pealn3alui NporpaMMbl OakajgaBpuaTa C HCIIOJIB30BAaHHEM CETeBOH (HopMBI,
peanu3anuy nporpaMMbl 0akanaBpuara 1o MHIMBUIYaJIbHOMY Y4€OHOMY ILIaHYy.

Cpoxk noiydeHus: o0pa3oBaHus 1Mo mporpamMMe OakainaBpuaTta B OUHOU Gopme oOydeHus,
BKJIOYAsi KAaHMKYJbI, IPEIOCTaBIsIEMbIe IOCIE MPOXOXKIEHUS TOCYJapCTBEHHONW HTOTOBON
aTTeCTallud, COCTABISET 4 roja.

[Ipn peanuszanuu nporpammbl OakajlaBpuaTa OpraHu3alds BOpaBe MPUMEHSTH
3IIEKTPOHHOE 00y4YeHHE, TUCTAHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

DeKTpoHHOE 00yUYeHHe, TUCTAaHIIMOHHbBIE 00pa3oBaTeIbHbIE TEXHOIOTHH, IPUMEHSIEMbIE
npu OOy4eHUM WHBAIUIOB M JIMI C OTPAaHMYCHHBIMH BO3MOXHOCTSIMHU 3J0pOBBS (Hajee —
uHBanuAbl U Juna ¢ OB3), AomKHBI HpeaycMaTpuBaTh BO3MOKHOCTH MpuéMa-Tiepenadn
UH(OPMALIMU B TOCTYIHBIX A7 HUX (popmax.



Peanu3anus nporpaMMel 6akaiaBpuara ¢ NPUMEHEHHUEM UCKIFOUUTEIBHO IEKTPOHHOIO
00y4YeHHsI, AMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI HE JOMYCKAETCs.

OOpasoBarenbHas JEATENBHOCTh [0 IporpamMme OakajaBpuaTa OCYILECTBIJIIETCS Ha
rocygapcrBeHHOM s3bike Poccuiickoit denepanuu, e€cid MHOE HE OIPEIEICHO JIOKaIbHBIM
HOPMAaTUBHBIM aKTOM OpPIaHH3aLUH.

CtpykTypa nporpaMMmbl 6akajiaBpuaTa BKIIOYAET CIEIYIOIINE OJIOKHU:
brok 1 «/lucuumnianabl (MOILYIH)»;

biok 2 «IIpakTukay;

bnok 3 «l'ocynapcTBeHHas UTOTOBasi ATTECTALUS.

CrtpykTypa u 00bEéM nporpaMmmbl 6akajaBpuaTa

CtpykTypa nporpaMMbl OakajgaBpuaTa O0BEM mporpaMmbl OakaaBpuaTa u eé
OJIOKOB B 3.€.
brok 1 | Jlucuumimab! (MOTYIH) He MeHee 160
biok 2 | IIpakTuka He meHee 20
biiok 3 | 'ocynapcTBeHHass UTOTOBasi aTTECTALIMS He MeHee 6
O06BEM nporpamMmbl OakagaBpuaTa 240

[TporpamMma OakanaBpuara JOKHA 00ECIEUMBATH PEATH3AIUI0 JUCIHILTAH (MOIYJICH)
no ¢unocopuu, ucropun (ucrtopun Poccuum, BceoOIIe HCTOpHUH), WHOCTPAHHOMY SI3BIKY,
0€30MacHOCTH KU3HEIEATEIBHOCTH B paMKkax bioka 1 «lucuumminHbl (MOIyITH ).

[Iporpamma GakanaBpuara MOJDKHA OOCCIICUMBATH PEATM3AIAI0 JUCIUIUIMH (MOIYJIeH)
1o (pu3uvecKol KyJIbType U CIIOPTY:

B 00bEéMe HEe MeHee 2 3.€. B paMkax biioka 1 «/Iucummiuasl (Moxynn)y»;

B 00bEMe He MeHee 328 akaIeMUYeCKUX 9acOB, KOTOPHIC SBISIOTCS 00s3aTEIbHBIMU TSI
OCBOEHUS, HE MEpPEBOAATCA B 3.€. U HE BKIIOYalOTCI B 00BEM mporpammbl OakaiaBpuara, B
pamMKax 3JIeKTUBHBIX TUCIHILTHH (MOIYJei) B O4HOH Gopme 00ydeHUs.

Juctunauabl (MOAY/IH) MO (GU3UYECKON KYJIBTYPE M CIIOPTY PEATM3YIOTCS B IMOPSIKE,
YCTaHOBJICHHOM opraHu3anuei. J{ns uaBamuaoB u jun ¢ OB3 opranm3ainus ycTaHaBIIMBaeT
OCOOBIN TMOPSAOK OCBOEHHUS AWCIHHUIUIMH (MOmysei) mo (u3nyeckod KyJbType U CHOPTY C
Y4ETOM COCTOSIHUS UX 310POBBS.

B brnok 2 «IIpaktrka» BXoAsaT yueOHas ¥ TPOU3BOACTBEHHAS MIPAKTUKH (J1ajiee BMECTE —
IPAKTHKY).

B bnokx 3 «l'ocymapcTBeHHass UTOTrOBasi aTTECTALMS» BXOJMUT BBIMOJHEHUE W 3allHUTa
BBIITYCKHON KBaTM(PUKALIMOHHOMN pabOTHI.

I[Ipu pa3paboTke mporpammbl  OakajiaBpuata OOydYaromuMcs  00eCTeunBacTCs
BO3MOXXHOCTh OCBOCHHUS 3JIEKTUBHBIX JNUCHUIUIMH (MOAYNEH) U (QaKylIbTaTUBHBIX IUCIUTUIAH
(Mofyeit).

@DaKkynbTaTUBHBIC TUCIUIUIMHBI (MOAYNIM) HE BKIIOYAIOTCS B O0BEM MpPOTrpamMmbl
OakanaBpuara.

B pamkax mporpamMmbl OakanaBpuara BBIICNAIOTCS O0s3aTelbHas 4YacTh W YacTh,
dbopmupyemMas y9acCTHUKaMHi 00pa30BaTEIbHBIX OTHOIIIEHUH.

K o0s3arenpHON 9acTu MporpaMMbl OakaiaBpuaTa OTHOCSTCS NUCHUIUIHHBI (MOIYJIH) U
MpaKTUKH, obecrieurBaromye GopMupoBaHue oomenpodeccuoHaIbHbIX KOMITETCHIINM, a TakKe
npodeccuoHaNbHBIX KoMmmeTeHnui, ycraHoBieHHbIX [TOOIT B kadectBe 00si3aTeNbHBIX (TIpU
HaJTUYHH ).

JlucuumiuHel (MOAYJIM) U MIPAKTUKU, oOecrieunBarone (GOpMUPOBAHIE YHUBEPCATBHBIX
KOMIIETEHIIMH, MOTYT BKJIIOYAThCS B 00s3aTENIbHYIO YacTh MIPOrpaMMbl OakanaBpuaTa U B 4acTb,
dbopMupyeMyr0 y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUH.




O0BEM 00s3aTENIBHOM YacTH, 03 yuéTra 00hEMa rocy1apCTBEHHOW UTOTOBOM aTTeCTAIlNH,
JIOJKEH COCTaBIATH He MeHee 40 MmpoleHTOB 0011ero oobEMa nporpaMmmsl OakaiaBpuaTa.

1.4 TpeGoBaHus K NOCTyNAOIIEMY

TpeOoBaHus K NOCTYMAIOUIEMY OIPEICISAIOTCA (eaepaqbHbIM 3aKOHOAATEILCTBOM B
oOmactu oOpa3oBaHus, B ToM uucie I[lopsakoMm mpuema Ha oOyueHHE MO 00pa30BaTEIbHBIM
nporpaMMmaM BBICHIEro 0Opa3oBaHUS — MporpaMmMaM OakalaBpuaTa Ha COOTBETCTBYIOIIMH
y4eOHBIH ro.

2 XAPAKTEPUCTUKA MIPO®ECCUOHAJIBHOM JEATEJIBHOCTH
BBIITYCKHHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OO6nacte mnpodecCHOHATHPHOM HAEITeNbHOCTH U cdepa mpodeccuoHaTbHOM
JesITeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII 6akanaBpuaTa, BKIIOYALT:

— 26 ~XUMHYECKOE, XUMHUKO-TEXHOJIOTHYECKOEe TMpOM3BOACTBO (B cdepe
IIPOM3BOJICTBA HAHOMATEPUAJIOB M U3/ICJINI Ha UX OCHOBE);

- 40 CxBo3HBIC BUABI POGECCHOHATBHOW NIEATEIBHOCTH B MPOMBIIUICHHOCTH (B
cdepe MPOEeKTUPOBAHUS, CO3/IaHUS U IIPOU3BOJICTBA HAHOOOBEKTOB, MOIYJICH M M3AENUN Ha UX
OCHOBE).

BbITyCKHUKH MOTYT OCYIIECTBIISATH MPO(PECCHOHANBHYIO JEATENbHOCTh B JIPYTUX
o0acTsax npoecCHOHAIBHOM AesTeNbHOCTH U (WIn) cdepax mpodhecCuOHATbHON esITeIbHOCTH
OpU YCIOBUM COOTBETCTBHMSI YpOBHS UX 00pa3oBaHUs M TMOJYYEHHBIX KOMIETEHLIUN
TpeOOBaHUAM K KBANU(UKAIIUN paOOTHHKA.

2.2 Tunel 3amay u 3amaud TPO(ECCHOHATBLHON NEATETbHOCTH, K KOTOPBIM TOTOBSTCS
BBITYCKHHUKH B pamkax ocBoeHus OOII GakanaBpuara:

HAY4YHO-HMCCJIe]0BaTeIbCKUIi U HHHOBAIIMOHHBIH THII:

- npoBeieHne HHPOPMALIMOHHOTO TIOMCKA MO OTAEIHHBIM 00BEKTaM HCCIEeI0BAHUI
MPUMEHUTEIHHO K PEIICHUIO TOCTABJIEHHBIX 3a/1a4;

- cOOp HayyHO-TEXHHMYECKOM HMH(OpPMAUM TO TeMe HCClaeloBaHus (HAy4YHO-
TEeXHUYECKas JUTepaTypa, MaTeHThI) AJIsl COCTABICHUS 0030pOB, OTYETOB, HAYYHBIX MYyOJIUKAIIHA,
y4JacTHe B MOATOTOBKE OTYETOB U MyOJIMKALIMH 110 TEME HCCIEIOBAHNUS;

- ydyacTMe€ B COCTaBe KOJUIEKTHBA B BBINOJHEHUHM HAayYHBIX HCCIIEI0BaHUH,
BBITIOJIHEHHE 3KCIIEPUMEHTOB C MCIIOJIb30BAaHMEM THIIOBBIX METOJHMK C COCTaBIEHUEM METOJIUK
MPOBEJICHHBIX HUCCIIEIOBAHUM, MPOBEIECHUE HUCIBITAHUMN, AUArHOCTUKM M KOHTPOJS KauecTBa
HaHOMAaTepHaJoB, NOIy(aOpUKATOB, 3arOTOBOK J€TaJIeH U U3JENINi Ha UX OCHOBE;

- ydyacTue€ B COCTaBeé KOJJIEKTHBA BO BHEAPEHUHM pe3yJbTaTOB HAy4HO-
HCCJIEIOBATEIbCKUX Pa3pabOTOK B peajbHbIA CEKTOP IKOHOMHUKH.

2.3 OObekTamMu MPOPECCHOHATHHON NEATEIHbHOCTH BBIMTYCKHUKOB, ocBomBIIMX OOII
OakanaBpuaTa, WU 00J1acThiO (001aCTsIMU) 3HAHUS SIBISIIOTCS

- OCHOBHBIE Pa3HOBUIHOCTH HAHOMATEPUAJIOB,;

- METOJIbl HCCJENOBAaHUM, WCIBITAaHUM, TUArHOCTHUKUM M KOHTPOJS KayecTBa
XUMHUYECKHX, OMOMEIMIIMHCKUX M (apMaleBTHUECKUX HAHOMATEpUAIOB, Moay(adpukaros,
3aro0TOBOK JeTaled ¥ U3/IC/IMI Ha NX OCHOBE;

- HaHOMAaTepHAallbl © HAHOTEXHOJIOTUH JJI XUMUH, (PapMAaIleBTUKHU, OUMEIUIIHHBI.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepxannie u opraHuzanus oOpasoBaresnbHOro mporecca npu peanuszanuun OOIT
BBICIIETO  OOpa3oBaHMsi — 0OakajmaBpuaT TI0  HampaBlieHHIO moAarotoBku  28.03.02
HanouHkeHepHs periiaMEHTUPYETCS:

— y4eOHBIM TUTAaHOM;

— KaJICHIapHBIM Y4E€OHBIM IrpaduKkom;




— pabo4yrMu IporpaMMamMu JUCITUTUTHH (MOyJIeH );

— paboyuMu MporpaMMamMu MPaKTHUK;

— MPOTPaMMOil TOCYJaPCTBEHHON UTOTOBOM aTTECTallUH;

— ()OHITaMU OLICHOYHBIX CPEJICTB;

— METOJIMYECKUMH YKazaHUuAMH 1o cooTBeTcTBYIONIEH OOIT;
— paboueii mporpaMMoii BOCTIUTaHMUS;

— KaJIeHJIapHbIM TUIaHOM BOCIIUTATEIbHON pabOTHI.

3.1 Y4eOHnblii mu1an

VYuebubiii mman OOIl OakamaBpuara BKIIOYAeT IEPEYCHb IUCIHIUIMH (MOJIyJei),
MPAKTUK, AaTTECTAlMOHHBIX MCHBITAHUA MPOMEXKYTOUYHOM M TOCYIJAPCTBEHHON HWTOrOBOM
aTTecTalid O0y4aroluXxcs, IPYyruX BUIOB y4eOHOW NEATEIhHOCTH C yKa3aHHEM HUX o0beMa B
3aYETHBIX E€AMHMIIAX, IOCIEAOBATEIbHOCTH U pACHpPENeNIeHUs IO TMepuoaaM OO0y4YeHUS;
BBIJIETISIETCSI 00bEM KOHTAKTHON pabOThI 00yUaromuXcs ¢ MpernojaBaTesieM (10 BUaM YIeOHBIX
3aHATUI) W CaMOCTOSTEIBHOW pabOThl OOydJalOIMMXCS B aKaJIEMHYECKUX (aCTPOHOMHYECKHX )
yacax. [y Kaxmaoil IUCHUIITUHBL (MOAYJIS) M MPAKTUKU yKa3bIBaeTcs (popMa mpoMeKyTOUHOM
aTTECTAIly 00YyJaroITUXCsl.

Y4eOHbIil M1aH NPECTAaBICH B TPUIIOKECHUU.

3.2 KasnenapHsblii yueOHbIH rpaduk

ITocnenoBarenbHOCTh peanu3alliy MporpaMmbl OakajaBpuara IO TOAaM M CeMecTpaMm
(BKiIOUas TeopeThdyeckoe OOydyeHHe, TMPaKTHKH, NPOMEXYTOYHBIE U TOCYJapCTBEHHYIO
WUTOTOBYIO aTTECTalluH, KAHUKYJIBI) IPUBOJIUTCS B KAJICHIAPHOM yueOHOM rpaduke.

Kanennapusiii yueOHBIN Tpa K MpeACTaBICH B MPHIOKEHUH.

3.3 PaGoune nporpamMMsl AUCHHMILIMH (MOYJIei)
B OOIl 06akamaBpuata B TNPUIOKEHHH TPEACTABICHB BCe paboune MporpamMMbl
TUCITUTIAH (MOIYJIeH).

3.4 PaGoune nporpaMMsbl PaKTHK

OOII GakanaBpuara mpeaycMaTpUBAET JOCTATOYHBIN I (POPMUPOBAHUS, 3aKPETUICHUS
U Pa3BUTHS MPAKTUISCKUX HABBIKOB M KOMIIETCHIIUN 00beM MpakTUkh. [IpakTrka mpeacTaBiser
coboif BUJ y4EeOHBIX 3aHATHI, HEMOCPEICTBEHHO OPHUEHTUPOBAHHBIX Ha MPO¢eCcCHOHATHHO-
MPAKTUYECKYI0 TMOATOTOBKY oOyd4arommxcs. [IpakTuka 3akpemiseT 3HAHUS H  yMEHUS,
npuoOperaemble  OOy4alOIIMMHUCA B  PE3yJbTaT€ OCBOEHHUS  TEOPETHUYECKHX  KYpPCOB,
BBIpa0aThIBACT MPAKTUYECKUE HABBIKM U CIIOCOOCTBYET KOMIUIEKCHOMY (DOpPMHUPOBAHUIO
YHUBEPCAIbHBIX, 00IIenpodeccuoHaIbHbIX, TPO(EeCCHOHATBHBIX KOMITETEHIIMA 00YyJaronuxcs.
[IporpaMMbI MPaKTHUK MPUBEIACHBI B IPUIOKESHUH.

[Tpu peanuzaruu OOII 6akanaBpuaTa mpeaycCMaTpUBAIOTCS CICIYIONTNE BUIBI TIPAKTHK:

— ydeOHas MPaKTUKaA: 03HAKOMUTENbHAS TPAKTHKA;

— IPOU3BOACTBEHHAS MPAKTUKA: MPAKTUKA MO MOIYYECHUIO MPOPECCUOHANBHBIX YMEHUI U
OTbITa MPOPECCHOHATBHON JAEITETbHOCTH;

— MPOU3BOACTBEHHAS MTPAKTUKA: HAyYHO-UCCIIEeI0BaTeNbCcKas paboTa;

— MPOM3BOCTBCHHAS MMPAKTUKA: MIPEATUIUIOMHAS TPAKTHKA.

3.4.1 YueOHas npaKTHKA

Tun npakTUKK: 03HAKOMUTENIbHASI TPAKTUKA.

3amauell MPaKTUKHU SBISETCS IOJNyYEHHE MEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHHA WU
HaBHIKOB, B TOM UYHCJIE€ TEPBUYHBIX YMEHUH U HaBBIKOB HAyYHO-HCCIIEIOBATENbCKON
JACATCIIbHOCTH.

[Tpaktuka ocymectsisiercs B PXTY um. [[.. MenzaeneeBa Ha kadeape XMMUIECKOTO U
(apMaleBTUYECKOro MHXKUHUPUHTA. PyKOBOICTBO MPaKTHKOW OCYIIECTBIIAIOT IMPENoaBaTeNu



Kaenpsl XMMHUYECKOTO W (PapMaleBTUYECKOTO HWHXUHUPUHTA, TEXHUYECKYIO MOIIEPKKY
OCYILECTBIISICT HHKCHEPHO-TEXHIUUECKUI MEPCOHAT 110 Y4eOHOMY MPOIIECCy.

3.4.2 Ilpon3BoACTBEeHHASI IPAKTHKA

Tun npakTHKU: NPaKTUKAa MO IOJYYEHHIO NPO(PECCHOHANbHBIX YMEHHUH U OIbITa
npodecCHOHATBLHOMN 1eATEIEHOCTH.

3agauell MPaKkTUKU SBISETCS MPAKTUYECKOE 3aKpeIUICHUE U yrilyOJeHHe MOJYyYEHHBIX B
YHHUBEPCHUTETE 3HAHHI 110 BOIIPOCAM TEXHOJIOTHHA MPOU3BOACTBA XUMUYECKUX, ONOMETUIIMHCKUX
U (GapMaleBTUYECKHMX HAHOMATEpPHAJIOB Uil XUMMH, (apMaleBTUKH, OHOTEXHOJOTHH U
OMOMEIUIIMHBI, OpPraHu3allid U CTPYKTYpPbl NPEANpPHITHH, (OPMHUPOBAHUE CIIOCOOHOCTH U
TOTOBHOCTH OCYILECTBJIATh TEXHOJOTHMUYECKUH IpOLECC B COOTBETCTBUM C DPEIVIAMEHTOM H
UCTIOJIb30BaTh TEXHUYECKHE CPEICTBA Ul KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKOTO
mpoiiecca, CBOWCTB CHIPhSI W TOTOBOM MPOAYKIMH, paboTa C HOPMATHBHO-TEXHUYECKOU
JOKYMEHTAIUeH, M3ydeHHEe MPOrPaMMHOI0, anmapaTHOr0 M HWH(POPMAIMOHHOTO OOecreueHHs
YINPaBJIAIOIMUX CUCTEM pa3IMYHOIO YPOBHA M HA3HAYEHUS, a TAKKE IIOJY4YEHUE OIbITa
npoeCCHOHATBHON  JIeATETbHOCTH, NpuoOpeTeHre oO0y4yaeMbIM OMNbITa B HCCIEIOBAHUU
aKTyaJIbHOM MPUKIIATHON TTPOOIIEMBI.

[Ipaktuka ocymectsiusiercs B PXTY um. [I.1. Menaeneesa u (uin) Ha NpeANPUSITHIX, C
KOTOPBIMH 3aKJIFOUEHBI IOTOBOPHI O MPAKTUYECKOM MOATOTOBKE.

3.4.3 IIpou3BoaACTBEHHASl IPAKTUKA

Tun npakTuku: HaydYHO-HCCIIEIOBATENIbCKas padboTa.

3amaueld HAYYHO-MCCIICIOBATEIBCKOW pabOThl  SABJISETCS MPUOOPETEHHE HAaBBIKOB
IUTAHUPOBAHMSI 1 BHITTOJIHEHHS HAyYHO-HCCIIeI0BaTEeIbCKONW paboThl; 00paboTKa, MHTEpIpeTalys
U MIpE/ICTaBICHUE HAYYHBIX PE3y/IbTaTOB; MPUOOPETEHNE HEOOXOIMMBIX NMPAKTUYECKUX HABBIKOB
JUTSL BBITIOJIHEHUS! BBIITYCKHOM KBaJTM(UKAIIMOHHON paboTHI.

Hayuno-uccnenoBarenbckas padota ocymectsisercs B PXTY um. J[.. Menneneera Ha
Kadeape XUMUIECKOTO U (papMalieBTUIECKOr0 HHKUHUPUHTA W/WIH B OJTHOM U3 MOApa3/IeeHUN
NPEANPUATHS, OPraHU3aluid, C KOTOPBIMU 3aKJIFOYEHBI COOTBETCTBYIOUIUE JOTOBOPBHI O
IIPaKTUYECKON ITOATOTOBKE.

3.4.4 Ilpon3BoACTBEeHHASI IPAKTHKA

Tun npakTUKK: NpeAUIIIOMHAs TPAKTHKA.

3amaveil MPakTUKHU SBISETCS MaKCUMAIbHOE MPHUOIMKEHNE K BBIOJHEHUIO BBITYCKHOM
KBATH(UKAIIMOHHONW paboThl, T.e. TMOAPOOHOE 3HAKOMCTBO C OOBEKTOM HCCIEIOBaHUS
BBIMTYCKHOW  KBaJU(HUKAIIMOHHOH  pabOThl, €ro OCOOEHHOCTSIMHM, JOCTOMHCTBAMH U
HEJI0OCTaTKaMH, O0JacTsIMU TNPUMEHEHHs; cOop HeoOxoaummou WH}OpMaIuu, KOTopas 3aTeM
OyJeT UCIIOJIb30BaHA NP PEIICHUH MTPAKTUIECKONH MHXCHEPHOU 3a/IauH.

[Tpaktuka ocymectBisiercs B PXTY um. [[.. MenzaeneeBa Ha kadeape XMMUIECKOTO U
(dbapManeBTUYECKOT0 WH)XXUHUPUHTA W/WIM B OJHOM U3 TOAPA3ACICHUN MpeAnpUsTHs,
OpraHu3aiuii, ¢ KOTOPbIMH 3aKJIIOYEHbl COOTBETCTBYIOIIME JIOTOBOPHI O MPaKTHYECKON
HOJTOTOBKE.

Breibop MecT mpoxokaeHus MpakTUK [UIsl JIML C OTPAaHUYEHHBIMH BO3MO>KHOCTSIMH
3I0POBbsSI TIPOM3BOJUTCS C YYETOM COCTOSHHS 3/I0pOBbsSI OOYyYalomUXcs U TPeOOBaHUSIMHU IO
JIOCTYITHOCTH.

3.5 IIporpamma rocyaapcrBeHHoii uTorosoii arrecrauuu (I'MA)

IIporpaMMa rocyaapcTBEHHOM MTOrOBOM aTTecTaluMu sBisieTca npuioxeHnueMm k OOII
OakanaBpuara.

B rocynapcTBEHHYI0 UTOTOBYIO aTTECTALIMIO BXOAWUT BBINOJIHEHHUE U 3aILUTA BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI.



3.6 ®onx ouenouyHbIx cpeacrs (POC)

®OC cozmaercs B coorBercTBUU ¢ Tpeboanmssmu DPIOC BO s arrecranuu
oOydJaroluxcsi Ha COOTBETCTBUE UX Y4YEOHBIX JOCTHKEHHH TMOATAHBIM TpeOOBaHUSAM
cootBercTByromerdr OOIl OakamaBpuara AJisi MPOBENEHUS TEKYIIETO OICHUBAHUS, a TaKke
MPOMEXKYTOUHOHM arrectanuu odydaronuxcsi. POC sBISETCSI COCTAaBHON YacThIO HOPMATHBHO-
METOJIMYECKOT0 OOECHeUeHUsT CHUCTEMBI OIICHKM KadecTBa ocBoeHUs oOywaromumucs OOIl,
BxoauT B coctaB OOII 6akanaBpuara.

DOC — KOMIUIEKT METOJIMYECKUX MATEPUaIOB, HOPMUPYIOUIUX MPOIEAYPHl OLIEHUBAHUS
pe3ynbTatoB  OOyueHus, T.e. YCTAHOBJIEHHUS COOTBETCTBUA  Y4YEOHBIX  JOCTHUKECHHI
3alJIaHUPOBAaHHBIM pe3yibTataM oOydeHus u TpeOoBanusM OOIl OakanmaBpuaTa, paboumx
MporpamMM JAUCIUIUIHH (MOIYJIEH) ¥ MPaKTHK.

®OC chopMupOBaH HA OCHOBE KITFOYEBBIX MPUHITUTIOB OICHUBAHUSI:

- BaJIMJIHOCTH: OOBEKTHI OLIEHKH JOJKHBI COOTBETCTBOBATH MOCTABICHHBIM LIESIM
o0OydeHus;

- HAJEKHOCTH: MCIIOIb30BAHUE €IUHOOOPA3HBIX CTAHJAPTOB U KPUTEPUEB IS
OLICHUBAHUS TOCTHKCHUM;

- OOBEKTUBHOCTH: pa3Hble OOyyarouiuecs: JOKHBI UMETh PaBHbIE BO3MOXHOCTHU
NOOHUThCA ycnexa.

®OC no aucuuiuiuHam, npaktukam, ' MA npuBeneHbl B MPUIOKEHHUH.

NuBamunam u gunam ¢ OB3 (mo ux 3asBlIEHHUIO) TPEAOCTABISAECTCS BO3MOMXHOCTH
obydyenuss mo OOII OakanaBpuaTa, YYUTHIBAIOIMIEH OCOOCHHOCTH WX TICUXO(DHU3UIECKOTO
pa3BHUTHS, WHAWBHUIYAbHBIX BO3MOXHOCTEH W, TpU HEOOXOAMMOCTH, O0O0eCIeUHBAIONICH
KOPPEKILIHIO HAPYIICHUI pa3BUTHS U COLIMATIBHYIO aJaNTallHIo.

3.7. Pabouasi nporpaMmMa BOCIMTAHMSI

Pabouas mporpamMMa BOCHUTaHHUS, pa3pabOTaHHAs M YTBEP)KIACHHas 0Opa30BaTeNbHOU
OpraHu3aneil, OompeAensieT KOMIUIEKC OCHOBHBIX XapaKTePUCTUK OCYLIECTBISIEMOH B
00pa3oBaTeNbHONW OpraHU3alliid BOCIHMTATENBHOW pabOThl MO COOTBETCTBYIOIIEH OCHOBHOMU
00pa3oBaTeNbHON IPOrpaMMe:

- 1eJ1b, 33/1a4H, OCHOBHBIC HAIIPABJICHUS U TEMbI BOCIIUTATEILHONU PaOOTHI;

- BO3MOJKHBIE ()OPMBI, CPEACTBA U METO/bl BOCIUTAHUS, BKIKOYas UCIOIb30BAHUE
BOCIIUTATEIHHOTO MOTEHIIMANA AUCHUIUINH (MOy et );

- NOAXOABl K HWHAMBUAyAIW3allMd  COJEPXKAHMS BOCIUTaHUA C  Y4ETOM
0coOeHHOCTEH 00yUaroIXCs;

- nmokazatenu  d(OQPEKTUBHOCTH  BOCIUTATEIBLHONH pabOTh, B TOM  YHCIE
IUTaHUPYEMbIE JTMYHOCTHBIC Pe3yJIbTaThl BOCIUTAHUSA, U HHBIE KOMIIOHEHTHI.

3.8. KajenanapHblii 1IaH BOCIIUTATEJIBbHOH PadoThI

Kanennmapueiii 1iaH BOCHUTATENBHOW palOOThI, pa3paOOTaHHBIA M yTBEPXKICHHBIN
00pa3oBaTeNbHONW OpTraHU3aIMel, COAECPKUT KOHKPETHBIM NepedyeHb COOBITUH M MEpONpPUATHI
BOCIIUTATEIbHON HAINPABIEHHOCTH, KOTOPbIE OPraHU3YIOTCS U MPOBOAATCS 0Opa30BaTEIbHON
opranuzanei u (WiM) B KOTOPHIX OOpa3oBaTeibHAas OpraHU3alUs MPUHUMAET ydacTue, B
COOTBETCTBUM C OCHOBHBIMU HAIPaBJIEHUAMU U TEMaMHU BOCIIUTATEIbHON PabOThl, BEIOPAHHBIMU
¢dopmamu, cpeicTBaMH U METOAAMHU BOCIIUTaHUS B y4eOHOM IOy MM TIepHOJie 00yUeHHUSI.

4 PE3YJIBTATBI OCBOEHUSA TPOT'PAMMbBI BAKAJIABPUATA
COBOKYITHBIN OXKHJAEMBbIH pe3yiabTaT oOpa3oBaHus 10 3aBepiieHuu ocBoeHus OOII
OakanmaBpuaTa oONpeAenseTcs NpUOOpPETaeMbIMU BBIMTYCKHUKOM KOMIIETCHIMSIMU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHSATh 3HAHHWSA, YMEHHUS, HaBBIKUM M JIMYHbIE KadecTBa B COOTBETCTBUU C
3agauaMy Mpo(hecCHOHAIBHOM JeSITeTbHOCTH.



B pesymbrare ocBoenmss OOIl OakanmaBpuaTta y BBITYCKHHKA JIOJDKHBI  OBITh
chOpMUPOBAaHBI  yHHUBEpCAJIbHBIE,  oOmenpodeccuoHabHBIE W MpodeCcCHOHATbHBIC
KOMITETECHIIVH.

Bremycknuk, ocsousimii OOIL, nomken 001anaTh ClIeIyIOIUMA KOMIIETCHITUSIMHU.
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4.1 YHI/lBepcaﬂbele KOMIIETCHIMHA BBINTYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUSA

Hanmenosanue
Kon u HanMeHoBaHMe
KaTeropuu (rpymsl) VK Kon u HanMeHoBaHMe MHaMKaTopa AocTxkeHUs YK
YK
CucremHoe u YK-1. Cnocoben VK-1.1 3naer MeTo1bl MOMCKA, KPUTUYECKOTO aHAIM3a U CUHTE3a HHPOPMALIUH, TPUMEHEHUS
KPUTHYECKOE OCYILLIECTBIIATh MOUCK, | CUCTEMHOI'O IOJX0/1a, OCHOBAaHHOI'O HA HAYYHOM MHMPOBO33PEHHUH IIPHU PELIEHUH 33134
MBILICHUE KPUTHYECKHUH aHAIN3 U | TPO(PECCHOHATILHOMN IATEIbHOCTH.

CUHTE3 HH(POPMAIIHH,
MNPUMCHATDH CUCTEMHBIN
MOJIXO/1 JUTSI PEIICHUS
IIOCTABJICHHBIX 3a1a4.

VYK-1.2 YmeeT ananu3upoBath 3a7a4dy, BeIIEISAS €€ 0a30BbIE€ COCTABIISIFOIIHE.

VYK-1.3 YMmeer HaX0AUTh U KPUTHYECKH aHAIM3UPOBATH HHPOPMAINIO, HEOOXOAUMYIO JUISl PELLICHHS
IIOCTaBJIICHHOH 3a/auu.

VK-1.4 Ymeer onpenenars U OLIEHUBATh BAPUAHTHI BO3MOKHBIX PELLIEHUH 3a1a4u.

VK-1.5 Bnageer HaBbIKaMH pacCMOTPEHUSI BO3MOKHBIX BAPUAHTOB PEIICHUS 3a/1a4M, OLICHUBAHUS UX
JIOCTOMHCTBA U HEJJOCTATKHU.

Pazpabotka u
peanusanus
MIPOEKTOB

VYK-2. Criocoben
OMpeNeNsATh KPyT 3a/1a4
B paMKax
MOCTaBJICHHOM eI U
BBIOMPATh
ONTHUMAJIbHBIE CIIOCOOBI
WX PEIICHUS, UCXOIS U3
JNENUCTBYIOLIUX
MPaBOBBIX HOPM,
HMMEIOIINXCS PECYPCOB
Y OTpaHUYECHUN.

VYK-2.1 3HaeTt nmpaBoBbIE HOPMBI, PETYJIUPYIONINE OTHOIICHUE YEJIOBEKA K YeJIOBEKY, OOIIECTRY,
OKpY>Karollen cpere.

VYK-2.2 YmeeT BbIOpaTh COOTBETCTBYIONIYIO ITOCTAHOBKE 3a/1a4M CTPATETHUIO MPHU
SKCHCPUMCHTAJIIbHOM IMOUCKE ONITUMAJIbHBIX yCHOBHﬁ.

VK-2.3 Bnageet HaBbIKaMu BBIOOpA METO/1a ONTUMHU3AIUH CIIOKHBIX MTPOIIECCOB B paMKax
MOCTABJICHHOM IIEH.

Komannnas pabota
U JTUJIEPCTBO

YK-3. Crnocoben
OCYIIIECTBIISTh
COIIMAILHOE
B3aUMOJECUCTBUE U
peann30BbIBATh CBOIO
pOJIb B KOMaH/IE.

VYK-3.1 3HaeT 1 MOHUMaET OCOOCHHOCTH NOBEJICHUS PAOOTHUKOB MPENPUATHI XUMHUECKON
IPOMBIIIJIEHHOCTH.

VYK-3.2 3HaeT OCHOBHBIE TUIIBI COL[UAJIBHBIX B3aUMOAEHCTBUM U COLIMATIBHO-IICUXOJIOTHYECKHE
KpUTEPHH 3P HEKTUBHOCTH YIPABJIECHUS KOJUIEKTUBOM.

YK-3.3 Ymeer B3auMoIeiiCTBOBATh ¢ APYTUMH WIEHAMH KOMaH]Ibl, B TOM YHCIIC Y4aCTBOBAThH B
obmeHe nHpOpMaIei, 3HAHUSAMH U OITBITOM.

YK-3.4 YMmeer ucnosib30BaTh COBPEMEHHBIE COLIMAJIBHO-IICUXO0JIOTHYECKUE TEXHOJIOTUHN YIIPaBICHHUSI
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Haumenoanue
KaTeropuu (TPYIIIbI)

Kox u HaumeHoBanue

Kon u HauMeHOBaHWe HHAMKATOPA JOCTHREHUS YK

VK YK
KOJUIEKTHBOM.
YK-3.5 Bnaneer oCHOBHBIMU MeTO1aMu cOOpa U aHaJIM3a HHPOPMALIMH, CITIOCOOCTBYIONIEH pa3BUTHIO
o01ielt KyJabTypbl M COLMATU3ALMN JINYHOCTH.
VYK-3.6 Bnaneer crioco6aMu MOTHBAIMK YWICHOB KOJUIEKTHBA K IMYHOCTHOMY M NMPO(HEeCCHOHAIBHOMY
Pa3BUTHIO.
KommyHukanus YK-4. Cnocoben VYK-4.1 3HaeT 0OCHOBHBIE CLIOCOOBI COYETAEMOCTH JIEKCHYECKUX CIUHHIl U OCHOBHBIE
OCYILIECTBIIATh CJI0BOOOpa30BaTENIbHbIE MOJIENIN, PYCCKHE SKBUBAJIIEHTHI OCHOBHBIX CJIOB M BBIPQXKEHUI
b1 (S (0):3% 70 npodeCCHOHATBLHON PeyH.
KOMMYHUKAIIMIO B VYK-4.2 3HaeT 0CHOBHBIEC MPUEMBI U METOIBI pepepupOBaHUS U AHHOTUPOBAHUS JTUTEPATYPHI IO
YCTHOM U MUCbMEHHON | CHEIHMAIBLHOCTH, IPUEMBI paOOTHI C OPUTHHAIBHOM JTUTEPATypOi MO CHEIHAaTbHOCTH.
dbopmax Ha VYK-4.3 3HaeT nMacCUBHYIO M aKTUBHYIO JIEKCHKY, B TOM YHUCJIE, OOIIEHAYYHYIO U CIEIUATbHYIO
rocyJ1apCTBEHHOM TEPMHUHOJIOTHIO, HEOOXOAUMYIO ISl PEUICHUS CTAaHJAPTHBIX KOMMYHUKAaTUBHBIX 3a]1a4.
si3p1ke Poccuiickon VYK-4.4 Ymeet ucnionb3oBaTh HHGHOPMAITMOHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTHH MPU TTOUCKE
®denepauuu u HE00X0IMMOW HH(POPMALIUHU B MPOLIECCE PELICHUS CTAaHIAPTHBIX KOMMYHUKATUBHBIX 3a/1a4 Ha
MHOCTPaHHOM(BIX) rOCyapCTBEHHOM U MHOCTPAHHOM SI3bIKAX.
A3bIKE(AX). YK-4.5 Ymeer paboTaTh ¢ OpUTHHAIBHON JIUTEPATYPOH IO CIEHUATBHOCTH CO CIIOBAPEM.
VK-4.6 Bnageet BeieHrEM J€I0BOM NEPENUCKA HA HHOCTPAHHOM SI3BIKE, PEYEBOM JEATEIbHOCTHIO
IPUMEHHUTEIBHO K cpepe OBITOBOM U MPOohecCHOHATEHOW KOMMYHHUKAIIHH.
VK-4.7 Bnaneer BeIeHHEM JI€TTOBOM MEPETHCKU C y4€TOM OCOOEHHOCTEH CTHIIMCTHKU O(HUITHATBEHBIX
¥ HEO(HUIMATIBHBIX THCEM, COLIMOKYJIBTYPHBIX pa3Inyuii B hopMaTe KOPPECTIOHICHIINH Ha
rOCyIapCTBEHHOM U MHOCTPAHHOM SI3bIKAX.
VYK-4.8 Bnazneer HaBbIKaMH peueBO AEATEIbHOCTH IPUMEHHUTENBHO K cpepe ObITOBOH 1
npo¢ecCHOHATBbHON KOMMYHUKALIUU, OCHOBaMH ITyOJIMYHON peyH.
VYK-4.9 Bnaneer 0CHOBHOM WHOS3BIYHON TEPMUHOJIOTHEN CHIEIUATbHOCTH, OCHOBaMU pedeprupoBaHUs
Y aHHOTUPOBAHUS JIUTEPATYPHI 0 CHELUAIBHOCTH.
MexkynbTypHOE YK-5. Cnocoben VK-5.1 3HaeT 0CHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOLIECCA U ATAIIBI HCTOPUUECKOTO
B3aUMOJICHCTBHE BOCIIPUHUMATH pazButust Poccun.
MEXKYJIBTYPHOE VYK-5.2 3HaeT 3THOKYJIBTYPHBIE U COLIMAJIBHO-IIOJMTUYECKNE TIPOLIECCH CTAHOBIIEHUS! POCCUMCKON
pasHooOpasue rOCyapCTBEHHOCTH.
o011ecTBa B YK-5.3 3naer mecto u posib Poccuu B HICTOpHUHM 4EJIOBEUECTBA U B COBPEMEHHOM MUPE.
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Haumenoanue
KaTeropuu (TPYIIIbI)

Kox u HaumeHoBanue

Kon u HauMeHOBaHWe HHAMKATOPA JOCTHREHUS YK

YK vK
COIIMAJIBHO- VYK-5.4 3HaeT oCHOBHBIC pa3ieibl U HanpaBieHus Grtocopuu, a TAaKKE METOBI U TIPUEMBI
HCTOPUYECKOM, ¢mocodckoro aHanmza mpoOIeM.
ATUYECKOM U VK-5.5 3HaeT HpaBCTBEHHBIE IIEHHOCTH, MPEJICTABICHUS O COBEPIICHHOM YEJIOBEKE B PAa3IMYHBIX
¢dunocopckom KyJIBTYypax.
KOHTEKCTax. VYK-5.6 YMmeeT ocMBICTMBAThH COIMATBHO-TIOIMTHYECKUE TIPOIIECCHI, COOBITHS U siBJIeHUs B Poccuu n

MHPOBOM COOOIIIECTBE B X AUHAMHKE U B3aUMOCBS3H, PYKOBOJICTBYSICh IPUHIIMIIAMHU HAYYHOU
00BEKTUBHOCTH U UCTOPU3MA.

YK-5.7 Ymeer ¢popMupoBaTh U apryMeHTHPOBAHHO OTCTaMBATh COOCTBEHHYIO MO3UIIHIO 10
Pa3IUYHBIM MpobIeMaM UCTOPHH.

YK-5.8 YMmeer noHMMaTh ¥ aHAIU3UPOBATh MUPOBO33PEHUYECKHE, COLIMATIbHBIE U MHANBU1yaJIbHbIE
po0JIeMbl COBPEMEHHOMN KU3HHU.

YK-5.9 Ymeer rpaMOTHO BECTH IUCKYCCHUIO, apIyMEHTHPOBAHHO OTCTAauBaTh CBOIO MO3ULIUIO I10
3HAYUMBIM (PHITOCOPCKUM MPoOIIeMaM COBPEMEHHOM KU3HH, ONTUPAsCh HAa HapaOOTaHHBIN B UCTOPUU
¢dmrocopun matepuai.

VK-5.10 YMeeT KOHCTPYKTUBHO B3aUMOJIEMCTBOBATH C JIIOJbMH C YYETOM aHAJIM3a UX
COLMOKYJIBTYPHBIX OCOOCHHOCTEH B IIEJISX YCIICIIHOTO BHIOJHEHUS TPOpEeCCHOHATIBHBIX 3a/1au.
VYK-5.11 Brnageer npencraBieHusiMu 00 HCTOPUH KaK HayKe, OCHOBAaMHU UCTOPUYECKOTO MBIITLICHHUS.
VYK-5.12 Brnageer npeacTaBiIeHUsIMU 00 OCHOBHBIX dTanax B UCTOPHH YEeJIOBEYECTBA M UX
XPOHOJIOTHH.

VK-5.13 Brageetr HaBbIKaMy aHAJIM3a UCTOPUUECKUX UCTOYHHUKOB.

VYK-5.14 Braneer HaBbikamMu GUI0CO(OCKON KYyIbTYPHI TSI BRBIPAOOTKH CHCTEMHOTO 1IEJTOCTHOTO
B3IJI511a HA AEMCTBUTEIBHOCTD.

Camoopranuzanus u
caMmopasBUTHE (B
TOM YHUCIIe
3/10pOBbE-
cOepexeHue)

VK-6. Criocoben
YIIPaBIIATb CBOUM
BpPEMCHEM,
BBICTpaI/IBaTB nu
pealln30BhIBATh
TPACKTOPHIO
caMOpa3BHUTHS Ha
OCHOBC HpI/IHI_[I/IHOB

VK-6.1 3HaeT counanbHO-NICUXOJIOTUYECKUE TEXHOJIOTUU PA3BUTHS U CAMOPA3BUTHSL.

VYK-6.2 3HaeT cCBOM JTUYHOCTHBIE, CHTYaTHUBHbBIE, BDEMEHHBIE U JPYTUE PECYPCHI U UX IIPEIEIbI.
VK-6.3 YMmeeT miianupoBaTh U pemiaTh 3a1a49u COOCTBEHHOTO PO ECCHOHAIBHOTO U TUYHOCTHOTO
pa3BUTHA.

VK-6.4 YMmeeT KpuTHYECKH OIIEHUBATh () PEKTUBHOCTD UCIIOIB30BAHMS BPEMEHH U IPYTUX PECYPCOB
MIPU PEILLICHUH MTOCTaBICHHBIX 3a]1a4.

VYK-6.5 Bnageer npueMamu aHaim3a COOCTBEHHBIX JICUCTBUI NIPH YIIPABICHUN KOJUICKTUBOM U TIPH
caMOOpraHu3aIu.
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Haumenoanue
KaTeropuu (TPYIIIbI)

Kox u HaumeHoBanue

Kon u HauMeHOBaHWe HHAMKATOPA JOCTHREHUS YK

VK YK
oOpasoBanus B TeueHue | YK-6.6 Bnageer npegocTaBieHHBIMA BO3MOKHOCTSMH JIJIsl TPHOOPETEHUST HOBBIX 3HAHUI M HABBIKOB.
BCEM KU3HU.
YK-7. Cniocoben VYK-7.1 3naer posb 1 3HaUEeHNE (DU3NIECKON KYIbTYPhI B )KMU3HU YEJIOBEKA M OOITIECTBA; BUJIBI
MOJ/ICPKUBATh bU3HYECKUX YIPOKHEHUI; HAYYHO-TIPAKTHUYECKUE OCHOBBI (PU3NYECKON KYIBTYPHI M 3JOPOBOTO
JOJKHBIN YPOBEHb o0pas3a >KU3HH.
¢buznyeckoi VK-7.2 YMmeer noaaep:KuBaTh T0JKHBIN YpOBeHb (DU3MYECKON MOATOTOBICHHOCTH sl 0OecreueHust
MMOATOTOBJICHHOCTH VISl | TIOJTHOIICHHOM COIMATILHOM M MPOo(heCCUOHATBLHOM NI TEIbHOCTH.
obecrieyeHus VYK-7.3 YMmeer ucnonb30BaTh OCHOBBI (PU3HUECKON KYABTYpPHI 17151 OCO3HAHHOTO BbIOOpa
MTOJIHOLIEHHOM 3JI0pPOBbECOEPETaAIOIINX TEXHOJIOTUHN C YIETOM BHEIIHUX M BHYTPEHHHUX YCJIOBUN peanu3ainnu
COLIMAJIbHOU U npodecCHOHATBLHON 1eATEEHOCTH.
npo¢eCcCuOHATBHON VK-7.4 Bnaneer cpecTBaMu U METOAAMH YKPETUICHHSI 30POBbsI, (PH3NIECKOTO
NESTEIbHOCTH. CaMOCOBEPILIEHCTBOBAHUS; IOJKHBIM YPOBHEM (DPM3UYECKON MTOATOTOBIEHHOCTH JUIs 00eCTIeUeHHS
MTOJTHOIIEHHOMW COIMAIBHON 1 TPO(ECCHOHAIBHON e TEIHHOCTH.
be3onacHocTh YK-8. Cnocoben YK-8.1 3HaeT ocHOBHbIE TeXHOC(EPHBIE OMACHOCTH, UX CBOMCTBA U XaPaKTEPUCTUKH.
KU3HEIECATEIIbHOCTH | CO3/1aBaTh U VK-8.2 3Haer xapakTep BO3ACHCTBUS BPEIHBIX U OMACHBIX (DaKTOPOB HA YEJIOBEKA U MPUPOIHYIO

MO/IJIEP>KUBATH B
OBCEIHEBHOM KU3HU U
B mipoeccroHanbHON
NeSITeNIbHOCTH
0e30macHble yCIOBHSA
KHU3HEICATEIIbHOCTH
JUTSL COXpaHEHUS
MPUPOIHOMN CPEbI,
obecrniedeHust
YCTOMYMBOTO pa3BUTHUSA
00II1eCcTBa, B TOM YHCJIIE
IIPU YTPO3€ U
BO3HUKHOBEHUU
Ype3BbIUAHBIX
CUTYallUii U BOEHHBIX

Cpemy, METOJIbI 3aIUTHI OT HUX MIPUMEHUTEIHHO K cdepe cBoeil npodecCHoHaIbHON AeITeTbHOCTH.
VK-8.3 Ymeer obecnieunBath 6e301acHbIe W/UH KOMGOPTHBIC YCIIOBUS TPYyla Ha paboueM MecTe, B
TOM YHCJIE C TIOMOILBIO CPEACTB 3aILUTHI.

VK-8.4 YMmeeT BBISIBIATH U YCTPAHATH MPOOJIEMBI, CB3aHHBIC C HAPYIICHUSIMU TEXHUKH
0€e301acHOCTH Ha pabodyeM MecTe MPUMEHUTENBHO K chepe cBoei mpodecCHOHATbHON AEATEIbHOCTH.
VK-8.5 YMmeeT ocymiecTBIATh AEUCTBHS MO MPEAOTBPAIICHUIO YPE3BbIYaHBIX CUTYaIUM.

YK-8.6 Bnaneet 3akoHO1aTeIbHBIMUA M HOPMaTHBHO-TIPABOBBIMH aKTaMH B 00J1acTH 0€3011aCHOCTH U
OXPaHbI OKPYKAIOIIECH CPEedbI.

VYK-8.7 Bnazneet crioco6aMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UPE3BBIYAWHBIX CUTYAIIUSAX U B YCIIOBHIX
BOCHHOT'O BPEMEHH.

YK-8.8 Bnaneer mnoHATUHHO-TEPMUHOJIOTMYECKUM aliapaToM B 00J1aCTH O€30MacHOCTH.

VK-8.9 Bnaneer HaBbIKaMu pariioHAIM3AIUU TPO(HECCHOHATEHOMN ACATEIHHOCTH C 1EIBIO
oOecrieyeHns OE30MACHOCTH U 3aIUTHI OKPYKAIOIIECH CPeIbl.
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Haumenoanue
KaTeropuu (TPYIIIbI)

Kox u HaumeHoBanue

Kon u HauMeHOBaHWe HHAMKATOPA JOCTHREHUS YK

VK YK
KOH()JIMKTOB.
DKOHOMMYECKAsI YK-9. Cnocoben VYK-9.1 3naer 6a30BbIe NPUHIUIBI PYHKIIMOHUPOBAHHS SKOHOMUKU M SKOHOMHUYECKOTO Pa3BUTHS,
KYJIbTYpa, MPUHUMATH uenu Gopmbl ydacTHsi TOCyAapcTBa B SIKOHOMUKE.
B TOM YHCJIE 000CHOBaHHBIE YK-9.2 Ymeer npuMeHSITh METO/IbI INYHOTO SKOHOMUYECKOTO U (PMHAHCOBOTO MJIAHUPOBAHUS IS
¢dbuHaHCcOBas SKOHOMUYECKHE JOCTHKEHUS TEKYIIUX U JOJITOCPOYHBIX (PUHAHCOBBIX L.
IPaMOTHOCTh pemrenus B paznuunbix | YK-9.3 Brnageer HaBbIkaMu UCTIONB30BaHUST (PUHAHCOBBIX MHCTPYMEHTOB ISl YIIPABICHUS JIMYHBIMU
o0JacTsax dbrHaHCaMH (TUIHBIM OFOJKETOM), OIIEHKH COOCTBEHHBIX SKOHOMHYECKUX U (DMHAHCOBBIX PHCKOB.
JKU3HEESATEIbHOCTH.
I'paxxnanckas YK-10. Criocoben VK-10.1 3naer cynHoCTh KOPPYNIIMOHHOTO OBEICHUS U €0 B3aMMOCBSI3b C COLIMAIbHBIMU,
MTO3UILIMS (dbopmMupoBaTh SKOHOMUYECKUMH, MOTUTHUECKUMU U UHBIMHU YCIIOBUSIMH.
HETEPIUMOE VK-10.2 YMeeT aHanu3upoBaTh, TOJIKOBATh U TPABUIILHO MPUMEHATH MPABOBBIE HOPMBI O
OTHOILLEHHUE K IIPOTUBOAECHCTBUN KOPPYNIIMOHHOMY IOBEIEHUIO.
KOPPYINIUOHHOMY VYK-10.3 Biameer HaBbIkaM¥ IPUMEHEHUS TPABOBBIX U HPABCTBEHHO-ITHYECKUX HOPM B cepe
IIOBEJICHHUIO. npodecCHOHATBLHON IeATEIbHOCTH.

4.2 Oﬁmenpmbeccnona.nbnble KOMIICTCHIUH BBINYCKHUKOB U HHAUKATOPbI UX TOCTHKCHUHA

HaumenoBanue
Kon n naumenoBanue
KaTeropuu OITK Kon u HaumeHnoBanue nuaukaropa goctmxenus OITK
(rpynner) OIIK
IIpumeHeHue OIIK-1. Cnocoben OIIK-1.1 3HaeT MmaTeMaTUYECKUE TEOPUU U METO/Ib, JIEKAINE B OCHOBE MaTEMaTHYECKUX MOJIETIEH.
bynrameH pelarth 3a1a4u OIIK-1.2 3Haet TeopeTUUeCKre OCHOBBI 1 OCHOBHBIC 3aKOHBI PA3JIMYHBIX Pa3eioB (PU3UKU, XUMHH U
TaJIbHBIX npodeccroHanbHOI CMEXHBIX JUCIUILINH.
3HaHUU B nestenbHOCTH Ha ocHOBe | OIIK-1.3 YMeeT BbIOMpaTh MaTeMaTHIECKHE METO/IbI, PUTOIHBIC AJIsl PELICHUS KOHKPETHOH 3a1a4u.
npodeccuo- MPUMEHEHUS OIIK-1.4 YmMmeeT ucnonb30BaTh GU3HUECKUE M XUMHYECKUE 3aKOHBI, CIPABOYHBIC TAHHBIC U
HaJbHOU €CTECTBCHHOHAYYHBIX U | KOJMYECTBEHHBIE COOTHOIICHUS ISl PEIIeHUs TPO(EeCCHOHANBHBIX 3a/1a4.
NEATEIbHOCTH 0OIIIeNHKEHEPHBIX OIIK-1.5 Ymeer onpeaensaTh XapakTep MPOIECCOB MO KOMITIEKCY SKCIIEPUMEHTAILHON HH(OpMAITIN
3HAHUN, METOJIOB [IPU IOMOIIHU TpapUKOB, TAOJIUI U YPAaBHEHUH.
MaTeMaTU4YeCKOTO OIIK-1.6 Bnaneer ocHoBaMu (pyHIaMEHTATBHBIX MATEMAaTUUECKUX TCOPHI M HABBIKAMU
aHain3a u WCIIO0JIb30BaHUSI MATEMAaTHYECKOTr0 anmnapara.
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HaunmenoBaunue

Kon n HaumeHoBaHue

KaTeropuu OITK Kon u HaumenoBanue nnaukaropa goctmxenus OITK
(rpynner) OIIK
MOJICTTUPOBAHHS. OIIK-1.7 Bnaneet HaBbIKaMH MCITOJIH30BaHUS €CTECTBEHHOHAYYHBIX U OOIENHKEHEPHBIX 3HAHUH B
npoecCUOHATbHON IeATEIEHOCTH.
OtBerctBeHHoCTh | OIIK-2. Ciocoben OIIK-2.1 3HaeT OCHOBBI 5KOHOMHUYECKOU KYJIbTYPHI, B TOM Unciie (UHAHCOBON I'PaMOTHOCTH.
B ipodeccuo- OCYLIECTBIIATh OIIK-2.2 3HaeT (pakTopbl, ONpeAeISIONNe YCTOHYUBOCTh OMOC(EpPhI, XapaKTePUCTUKH BO3PACTAHHS
HaJIbHOU npodeccroHalbHYIO aHTPOIOTEHHOTO BO3JICHCTBUS Ha MPUPOY, II100aIbHbIE MPOOIEMbI SKOJIOTMH U TPUHIIUIIBI
JESITENbHOCTH JESTENBHOCTD C YUETOM | PAallMOHAJIBHOTO MPUPOIOII0JIb30BAHUS, METO/Ibl CHUKEHHS XO0351CTBEHHOIO BO3IEHCTBUS Ha
SKOHOMUYECKUX, 6uocdepy, OpraHu3allOHHBIE U IPABOBBIE CPEACTBA OXPaHbl OKPYXKAIOIIEH cpe/ibl, CIOCOOBI
JKOJIOTMYECKHUX, JOCTHKEHHS YCTOMYMBOTO Pa3BUTHSL.
COIIMAJIbHBIX U APYTUX OIIK-2.3 YMeeT ucnoab30BaTh 3HAaHUS OCHOB YKOHOMHUKH MPU PUHATHU 000CHOBAHHBIX PEIICHHI.
OrpaHUYCHUN Ha BCEX OIIK-2.4YMmeet UCTIONBb30BaTh HOPMAaTUBHO-IIPABOBBIE AKTHI MPH pabOTe € IKOJIOTMUECKON
JTanax *)U3HEHHOTO JOKyMEHTaIue.
ukiIa 00bekToB, cucteM | OINIK-2.5 Bnaneer HaBbIKaMH BEIOOpA SKOHOMHYECKH 0OOCHOBAHHBIX PEILICHHA.
Y MPOLIECCOB. OIIK-2.6 Bnageer HaBbIKaMH MCIIOJIb30BaHUS IOKYMEHTOB ITPABOBOT0 XapaKkTepa, OTHOCAIIUXCS K
npoecCHOHATTbHON IEATEIbHOCTH.
Uccnenona- OIIK-3. Cnocoben OIIK-3.1 3HaeT OCHOBHBIE METOIbI CTATUCTUUYECKOW 00pa0OTKU IKCTICPUMEHTAIBHBIX JTAHHBIX.
TeIbCKast npoBoauTh u3Mepenus U | OIIK-3.2 3naeT oCHOBHBIC ITpaBUJIa TEXHUKH O€30MACHOCTH IIPU MPOBEIECHUH Ja00paTOPHBIX
NEeITENbHOCTE HaOJIIOIeHYS, HCCIICIOBAHUHN Y U3MEPEHUI.
o0pabartbIBaTh U OIIK-3.3 YmMmeer npoBOAUTH aHATIN3 IKCIEPUMEHTAIBHBIX PE3YJITaTOB, COIOCTABICHUS UX C
MIPEJICTaBIATh M3BECTHBIMH aHAJIOTaMHU.
AKCIIEPUMEHTAIbHbIE OIIK-3.4 YMeer mpecTaBiIsITh 00pabOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHUECKYIO HHPOPMAITUIO
TaHHbIE. B YCTHOH M MUCbMEHHOH (popMe, B TOM YHUCIIE C UCTIOIB30BAHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOTH.
OIIK-3.5 Brnaneer skciepuMeHTATBHBIMA METOJIAMU OTIpeieTIeHUST (PU3UKO-XUMHUIECKUX CBOMCTB
COEAMHEHHM, MaTEPUAJIOB U CPEL.
OIIK-3.6 Bnageer MetogaMu NIpOBEACHUS U3MEPEHUH, METOJJAMH KOPPEKTHOM OIEHKHU MOTPEIIHOCTEN
IIPU IPOBEACHUH (PU3MUECKOTO IKCIIEPUMEHTA.
OIIK-3.7 Bnaneer HaBbIkaMu pabOThI C IIUPOKUM KPYroM (HU3WYECKUX TPHOOPOB M 000PYIOBAHMS.
Bianenue OIIK-4. Cniocoben OIIK-4.1 3HaeT TeXHUYECKHE U MPOTPaMMHBIE CPEJICTBA peau3alui HH(POPMAIIMOHHBIX TEXHOJIOTHH,
nH(popManu- MMOHUMATh TTPUHITUTIBI OCHOBBI HH(POPMAITMOHHOM 0€30MTaCHOCTH.
OHHBIMU palboThI COBPEMEHHBIX OIIK-4.2 Ymeet paboTaTh B Ka4eCTBE MOJIb30BATEIISI IEPCOHATBHOTO KOMITBIOTEPA.
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HaunmenoBaunue

Kon n HaumeHoBaHue

KaTeropuu OITK Kon u HaumenoBanue nnaukaropa goctmxenus OITK
(rpynner) OIIK
TEXHOJIOTHUSIMU WH(pOPMaITMOHHBIX OIIK-4.3 Bnaneer coBpeMEeHHBIMU WH()OPMAITMOHHBIMHU TEXHOJIOTHUSIMH MPU cOOpE, aHAIIH3E,
TEXHOJIOTUH 1 CUCTEMAaTH3AINH U TIPEJICTABICHUH WH()OPMAIIUH.
MCIOJIb30BaTh UX IS
pelieHns 3a1a4
npodeCcCuOHATBHON
JESITEIBHOCTH.
OddexruBnocts | OIIK-5. Cocoben OIIK-5.1 3HaeT OCHOBBI TEXHOJIOTUH MTOTYYEHHS Pa3IMYHbIX HAHOMATEPHAJIOB.
1 0€30I1aCHOCTh MIPUHAMATH OIIK-5.2 YmMeet olileHUBaTh TEXHOJIOTUU U3TOTOBIICHHUS] HAHOMATEPUATIOB U U3ICIUI U3 HUX C
TEXHUYECKHUX 000CHOBaHHBIE MO3UIMH 0€30MacHOCTH U 3G(HEKTUBHOCTH.
perieHuit texHnueckue pemeHus B | OIIK-5.3 Bnageer HaBbIKamM# 10 MpeIBAPUTETLHOMY MOA00PY 000pYIOBaHUS IS TPOU3BOJICTBA
npodeccroHanbHOM HAaHOPA3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX MATEPHAIIOB.
NesITeIbHOCTH, BEIOMPATh
¢ dexTuBHBIC U
0e30macHbIe TEXHUYECKHE
CPEICTBA, U TEXHOJIOTHH.
Bnanenue OIIK-6. Ciocoben OIIK-6.1 3HaeT ammapaT rocyaapCTBEHHOTO M MEXAYHAPOIHOTO PETYINPOBAHUS B 00JIACTH
HOPMAaTUBHOI y4acTBOBaTh B METPOJIOTHH U CTaHAAPTU3ALUY.
JIOKyMeHTaluen, | pazpaborke rexuundeckoil | OITK-6.2 Ymeer paboTaTh ¢ TEXHUUECKOW U CIIPABOYHOM TUTEPATypOil, HOpPMATUBHBIMU JOKYMEHTaMH
MpaBoBas JOKYMEHTaIuH, IIPU BBITIOJIHEHUH HCCIIE0BATENbCKUX pabOT B 00J1aCTH HAHOUHKEHEPHUH.
OTBETCTBEHHOCTb | CBS3aHHOM C OIIK-6.3 Briageer HaBbIKaMU y4acTusi B pa3pabOTKe TEXHUYECKOH TOKyMEHTAIlUHU, CBSI3aHHOM ¢
npodeCCuOHATBHON po¢eCCHOHATBHON e TETHHOCTHIO.
NEeSTEIbHOCTBIO Ha
OCHOBE MPUMEHEHUs
CTaHAapTOB, HOPM U
MIPaBHIL
[TpoextupoBanue | OIIK-7. Cnocoben OIIK-7.1 3HaeT crnocoObl U KOMIBIOTEPHBIE CPEJICTBA I MOJCIIMPOBAHUS U TPOSKTHPOBAHUS
00BEKTOB, MIPOEKTUPOBATH U HaHOMAaTepHaJIoB, HAHOMPOIIECCOB U HAHOCHUCTEM.
CUCTEM U COIIPOBOXAATh OIIK-7.2 YMeeT coCcTaBIATh OTYETHI 110 IKCIIEPUMEHTAIBHBIM U TEOPETUUECKUM UCCIIETOBAHUSIM B
MIPOLIECCOB MIPOU3BOJICTBO COOTBETCTBHUH C YCTAHABIIMBAEMbIMH TPEOOBAHUSIMHU.

TEXHUYECKNX OOBEKTOB,

OI1K-7.3 Bnaneer HaBbIKaMU UCIIOJIb30BAHMS HOPMATUBHON M TEXHOJIOTHYECKON JTOKYMEHTALMH JIJIs
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HanmenoBanue
KaTeropuu
(rpynmsr) OINK

Kon n HaumeHoBaHue
OIIK

Kon u HaumenoBanue nnaukaropa goctmxenus OITK

CHCTEM M ITPOIICCCOB B
o0OJactu
HaHOWH)KEHEPHUH.

HPOEKTHPOBAHUS U COMPOBOXKACHHS IIPOU3BOACTBA TEXHUIECKHX OOBEKTOB, CHCTEM U IPOIIECCOB B
00J1aCTH HAaHOMHKXCHEPHH.
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4.3 Hpo@eccnonanbnble KOMIICTCHIUH BBINYCKHUKOB U HHAUKATOPbI UX TOCTHKCHUHA

OcHoBaHue
3agauga OO0BeKT Wi "
. Kon n Kon n HanmeHoBaHue (mpodeccronanbHbIN
npodeccroHabHOM o0iacThb
HaumeHoBaHue [1K nHauKaTopa noctwkenus 11K CTaH/apT, aHAJIU3 OIIbITA)
NesITeIbHOCTH 3HAHUS
O06001eHHbIE TPYAOBBIC (PYHKITUN
Tun 3aga4 npogecCHOHAIBbHON 1eATEIbHOCTH: HAYYHO-UCCJIeI0BATEIbCKU I
— [IPOBEACHUE — OCHOBHBIE [IK-1. Cnocoben IIK-1.1. 3HaeT OCHOBHBIE MTOHATHS, [IpodeccuonanpHblil cTaHAAPT
MH(POPMAITHOHHOTO Pa3HOBUIHOCTH WCITOJIH30BaTh METOAUKN | ONPEAeNICHUs, KIIaCCU(PUKAIIHH, 26.006 «Cnenuanuct 1mo
MIOKCKA TI0 HAaHOMATEPHUAJIOB; KOMIUIEKCHOTO aHaJIH3a MCIOJIb3YEMbIC B HAHOMH)KEHEPHUH paspaboTke
OTJIENbHBIM O0BEKTaM | — METOIBI CTPYKTYpbI U CBOMCTB [1K-1.2. 3HaeT ocHOBHbBIE HAHOCTPYKTYPUPOBAHHBIX
UCCIIeTIOBaHUI UCCIICTIOBaHHUH, HAHOCTPYKTYPUPOBAHHBIX | XapaKTEPUCTUKH HAHOMATEPUAIOB U | KOMIIO3ULIMOHHBIX MATEPHAIIOBY,
MPUMEHHUTETBHO K UCIBITaHUH, MaTepuaioB JUIs HAaHOCTPYKTYP, METOJIbI UX YTBEPKACHHBIN MPUKA30M
PELIEHHIO JTUArHOCTUKHU U UCTIBITAHU I WCCJICTOBAHMS M TUATHOCTHKHU MunucTepcTBa Tpyaa u
MOCTABJICHHBIX 3aJ]1a4; | KOHTPOJIA KAYeCTBa | MHHOBAIlMOHHOM T1IK-1.3. 3HaeT OCHOBHBIE THUIILI COLIMAIbHOM 3aIuTEl Poccuiickoi
— y4acTHE B COCTaBE€ | HAHOMATEPHUAJIOB, IIPOYKLIUH aHAJIMTUIECKOTO 000PYAOBAHHUS, ®epepaunn ot 08.09.2015 Ne
KOJIJICKTHUBA B noy(haOpuKaToB, HAaHOWHYCTPUH. UCIIOJIE3YEMOTO IIPU paboTe ¢ 6041. O60061IeHHAs TPYAOBas

BBINIOJIHEHUU
HAayYHBIX
HCCIIEAOBaHUIA,
BBITIOJTHEHHE
3KCIIEPUMEHTOB C
HUCIIO0Ib30BaHUEM
THUIIOBBIX METOJIHK C
COCTaBJICHHEM
METOINK
MPOBEJICHHBIX
HCCIIEAOBaHUIA,
MPOBEJICHUE
HUCIIBITAHUMH,
JTUArHOCTUKHA U
KOHTPOJISL KAYECTBA

3aroTOBOK JieTalich
W U31EIUI Ha UX
OCHOBE;

— HaHOMAaTEePHAITbI
1 HaHOTEXHOJIOT MU
JIJI XUMUH,
(bapMareBTUKH U
OMOTEXHOJIOTHH

HaHOMAaTCpHuaJIaM

[IK-1.4. Ymeer rpaMmoTHO
000CHOBBIBATH crieuprueckue
CBOWCTBa HAHOOOHEKTOB, MMPABUIIHHO
BBIOMpATh METOAMKHU UCCIIEOBAHUS
UX CTPYKTYPBI U CBOMCTB

[IK-1.5. YMmeeT aHanu3upoBaTh
BO3MOYXHOCTH TIPUMEHEHUSI METOJIOB
JUArHOCTHKY JIJIsl UCCIIEOBAHUS
CBOMCTB HAHOOOHEKTOB H
00pabaThIBaTh pe3yabTaThl
AKCIIEPUMEHTATBHBIX UCCIEI0BaHUN
B HAHOMH)KEHEPHUHU

[TK-1.6. Bnanmeer HaBbIKamMu BBIOOpA
CPEJICTB U3MEPECHHM JUTsl OIICHKU

¢ynkuus A: JlabopaTopHo-
AHAITUTHYECKOE COITPOBOKICHHE
pa3paboTku
HAHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEPUaJIOB.
A/01.6. BeimonHeHue padoT mo
MOWCKY YKOHOMHYHBIX U
3(PEeKTUBHBIX METO/IOB
MIPOU3BOJICTBA
HAHOCTPYKTYPHPOBaHHBIX
KOMIO3UIIMOHHBIX MaTEPUaJIOB C
3aJJaHHBIMH CBOWCTBaMH (YPOBEHb
KkBanuukanmu — 6)

[IpodeccronanbHbIil cTangapT
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HaHOMaTepHUaJoB,
noy(haOpuKaToB,
3ar0TOBOK JieTajled 1
U3IEIUN Ha UX
OCHOBC

11apaMeTPOB HAHOMATEPUAJIOB

IIK-1.7. Bnageer HaBBIKAMH ITOHCKA,
aHajM3a U CUCTeMaTU3alluu
nH(popManuu B 001acTH
HaHOI/IH)I(eHepI/II/I

40.044 «Cneunanuct 1o Hay4Ho-
TEXHUYECKUM pa3paboTKaM 1
UCTIBITAHUSM TTOJTUMEPHBIX
HAHOCTPYKTYPUPOBAHHBIX
IIJICHOK», YTBEP KICHHBIN
npukazoM MuHHCTEpCTBa Tpyda U
COLMAJIBHOM 3auThl Poccuiickon
®enepanun ot 10.07.2014 Ne
447u. O6001IeHHAs TPYAOBAs
byakuus B: DxcnepumeHTaabHO-
METOMYECKOE CONPOBOKICHHE
HayYHO-TEXHUYECKOUN pa3paboTKu
Y VICTIBITAHUI HOBBIX MTOJUMEPHBIX
HAHOCTPYKTYPUPOBAHHBIX IJICHOK.
B/02.6. CocraBnenue
cnenuuKaluyu HOBBIX
MOJIUMEPHBIX
HAHOCTPYKTYPUPOBAHHBIX TJIEHOK
(ypoBeHb kBasupukaum — 6)

[IpodeccuonanpHblil cTaHAAPT
40.104 «Cnenuaiuct 1o
M3MEPEHUIO TapAMETPOB U
Moau(UKAIIIU CBONCTB
HAHOMATEPHAIIOB U
HAHOCTPYKTYP», YTBEPKICHHBIHA
npukazoM MuHHCTEpCTBa Tpyda U
COLMANIBHOM 3auThl Poccuiickon
®enepanun ot 08.09.2015 Ne
6111. OGo0mmenHas TpyaoBas
dbynaknust C: CoBepiieHCTBOBAaHHE
IIPOLIECCOB U3MEPEHUN
napaMeTpoB U MoaU(UKAIIII
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CBOMCTB HAHOMAaTEPHUAJIOB U
HaHocTpykTyp. C/02.6.
MoaepHu3anus CylecTBYOIINUX U
BHEJIPEHUE HOBBIX ITPOLIECCOB U
o0opymoBaHus 111 MOAU(PUKAITTN
CBOWCTB HAHOMATEPHUAJIOB U

HAHOCTPYKTYP (YpOBEHB
KBTH(UKAIIH — 6)

— IIPOBEJICHHE
MH(pOPMAITMOHHOTO
MIOUCKA TIO

OTAEIBHBIM OOBEKTAM

HUCCIIENOBAaHUN
MPUMEHUTEIBHO K
PELIECHHIO

IIOCTABJICHHBIX 3a4a4,

— y4acTHe B COCTaBE
KOJUICKTHBA B
BBIIIOJIHEHUHU
HAaYYHBIX
HCCIIeAOBaHUIA,
BBITIOJTHEHHE
3KCIIEPUMEHTOB C
HUCIIO0Ib30BaHUEM
THUIIOBBIX METOJIHK C
COCTaBJICHHEM
METOINK
MPOBEJICHHBIX
HCCIICIOBaHUIA,
MPOBEJICHUE
HUCIIBITAaHUMH,
JTUArHOCTUKHA U
KOHTPOJII KAYECTBA

— METOJIBI
HCCIICIOBAHHIA,
HUCIIBITAaHUMH,
JTUArHOCTHKH U
KOHTpOJISI KauecTBa
HaHOMaTepHaJIOB,
noiy(habpuKaToB,
3ar0TOBOK JieTajled
U U3JeIUi Ha UX
OCHOBE;

— HAaHOMAaTEePHAJIBI
WM HAaHOTEXHOJIOTHU
IUIA XUMUH,
(hapMareBTHKHU 1
OMOTEXHOJIIOTHH

TIK-2. Bnaneetr ocHOBaMu
byHIaMEHTATBHBIX
3HAHUU
€CTECTBEHHOHAYYHBIX U
0O0IIeNHKEHEPHBIX
JUCIUILINH,
CONPSKEHHBIX C
00J1aCTMH PUMEHECHHS
HAHOWHXEHEPUU
COTJIACHO pean3yeMoMy
PO(UITIO TIOITOTOBKH
(brnoMenMIMHCKUE U
¢dapmarieBTHYECKHE
TEXHOJIOTHH), U CITOCOOCH
WX HCIIOJIb30BATh B
npodecCHOHATBHON
JESITEIIbHOCTH

[1K-2.1. 3HaeT TUNOBbIE MPOLECCH U
amnmaparhl, UCIIOJIb3yeMbIe B 00J1aCTH
XAMHYECKHUX, OMOMEIUIINHCKUX U
(hapMareBTHUeCKIX TEXHOJIOTHH,
Hay4HbIE OCHOBBI YIIPaBICHUS
poreccaMmu

[1IK-2.2. Ymeet npoBOAUTH
HKCIEPUMEHTAIbHBIE UCCIIEIOBAHUS,
aHAJIM3UPOBATh U 00pabaThIBaTh
PE3yIbTATHl SKCIEPUMEHTOB

IIK-2.3. Bnageer MeETOUKAMU
pacuera OCHOBHBIX TEXHOJIOTUYECKUX
IoKa3aTeliell XMMHYSCKUX,
(dhapmareBTUUECKUX U
OMOTEXHOJIOTHYECKUX TPOIIECCOB

[IpodeccronanbHbIi cTaHgAPT
26.006 «Crnenuanuct 1mo
paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UIIMOHHBIX MaTEPUAIOB,
YTBEPKICHHBIN TPUKA30M
Munucrepcersa Tpy1a u
COLIMAIBbHOM 3aIuTEl Poccuiickoi
®enepanyu ot 08.09.2015 Ne
604n1. O60061IcHHAs TPYIOBas
¢ynkuus A: JlabopaTopHo-
AQHAIUTUYECKOE COMPOBOXKICHUE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPUAJIOB.
A/01.6. BeimonaeHue padoT mo
MOWCKY YKOHOMHYHBIX U

3 PEeKTUBHBIX METOIOB
MIPOM3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX
KOMIO3UIIMOHHBIX MaTEPUAJIOB C
3aJJaHHBIMHU CBOICTBaMH (YpOBEHb
KBanM(pukanmu — 6)

[IpodeccronanbHbIil cTangapT

21




HaHOMaTepHUaJoB,
noy(haOpuKaToB,
3ar0TOBOK JieTajled 1
U3IEIUN Ha UX
OCHOBC

40.044 «Cneunanuct 1o Hay4Ho-
TEXHUYECKUM pa3paboTKaM 1
UCIIBITAHUSM TTOJTUMEPHBIX
HAHOCTPYKTYPUPOBAHHBIX
IIJICHOK», YTBEP KICHHBIN
npukazoM MuHHCTEpCTBa TpyAa U
COLMAJIbHOM 3auThl Poccuiickon
®enepanun ot 10.07.2014 Ne
447u. O6001IeHHAs TPYA0BAs
dbyakuus B: DxcnepumeHTaabHO-
METOMYECKOE CONPOBOKICHHE
HayYHO-TEXHUYECKOUN pa3paboTKu
Y VICTIBITAHUI HOBBIX MTOJIUMEPHBIX
HAHOCTPYKTYPUPOBAHHBIX IJICHOK.
B/02.6. CocraBnenue
cnenuuKaluyu HOBBIX
MOJIUMEPHBIX
HAHOCTPYKTYPHUPOBAHHBIX TNIEHOK
(ypoBeHb kBasupuKaum — 6)

[IpodeccuonanbHblili cTaHAAPT
40.104 «Cnenuaiuct 1o
M3MEPEHUIO TapAMETPOB U
Moau(UKAIIITU CBOMCTB
HAHOMATEPHAIIOB U
HAHOCTPYKTYP», YTBEPKICHHBIHA
npukazoM MuHHCTEpCTBA Tpyda U
COLMAJIBHOM 3auThl Poccuiickon
®enepanun ot 08.09.2015 Ne
6111. OGo0mmenHas TpyaoBas
dbynaknust C: CoBepiieHCTBOBAaHHE
IIPOLIECCOB U3MEPEHUN
napaMeTpoB U Moau(UKaAIIN

22




CBOMCTB HAHOMAaTEPHUAJIOB U
HaHocTpykTyp. C/02.6.
MoaepHu3anus CylecTBYOIINUX U
BHEJIPEHUE HOBBIX ITPOLIECCOB U
o0opymoBaHus 111 MOAU(PUKAITTN
CBOWCTB HAHOMATEPHUAJIOB U

HAHOCTPYKTYP (YpOBEHB
KBTH(UKAIIH — 6)

— IIPOBEJICHHE
MH(pOPMAITMOHHOTO
ITOMCKA I10
OTAEIBHBIM OOBEKTAM
HCCIIeOBaHU
MIPUMEHHUTEIBHO K
PEIICHUIO
MTOCTaBJICHHBIX 3a]1a4;
— y4acTHe B COCTaBe
KOJIJIGKTHBA B
BBIIIOJTHEHUH
Hay4HBIX
HCCIIeAOBaHUIA,
BBITIOJTHCHHE
AKCIIEPUMEHTOB C
HCIIOJIb30BaHHEM
THIIOBBIX METOIUK C
COCTaBJICHHEM
METOIUK
MPOBEACHHBIX
HCCIICIOBaHUIA,
MIPOBEICHUE
HUCIIBITAaHUMH,
JTUarHOCTHUKHU 1
KOHTPOJIS] Ka4eCTBa

— METOJIBI
HCCIICIOBAHHIA,
HUCIIBITAaHUMH,
JTUArHOCTHKH U
KOHTpOJISI KauecTBa
HaHOMaTepHaJIOB,
noiy(habpuKaToB,
3ar0TOBOK JieTajled
U U3JeIUi Ha UX
OCHOBE;

— HAaHOMAaTEePHAJIBI
WM HAaHOTEXHOJIOTHU
IUIA XUMUH,
(hapMareBTHKHU 1
OMOTEXHOJIIOTHH

I1K-3. Cniocoben
HMPUMEHSTh METOJIbI
MaTeMaTHYCCKOrO
MOJICTTUPOBAHUS U
00pabOTKH JaHHBIX IS
U3YYCHUS,
MPOTHO3UPOBAHUS,
pacueToB CTPYKTYPBHI,
CBOMCTB U IIPOLIECCOB
TOJTyYCHUS
HAHOMAaTepPHAaJIOB

IIK-3.1. 3HaeT TUIIOBLIEC YHCIICHHBIE
METO/bI U TIPOTPaMMHBIE CPEJICTBA
JUISL IPOBEJICHUSI PACYETHBIX PaboT B
00J1aCTH MCITOJIb30BaHUS
OMOMEIUIIMHCKUX U
(hapMareBTHUeCKIX TEXHOJIOTHH IS
L[eJIe HAHOMH KCHEPUH

IIK-3.2. YMmeeT ucnoap30BaTh
METOAbI MATECMATUYCCKOT' O
MOJICIIUPOBAHUS JIJIST U3YICHHUS,
MIPOTHO3UPOBAHUS, PACUETOB
CTPYKTYPBI, CBOMCTB U MPOIIECCOB
IMOJIYYEHUSI HAHOMATEPUAJIOB

I1K-3.3. Bnageet HaBLIKaMU
COCTaBJICHHMSI MAaTEeMaTHYCCKOTO
OIMHCaHUsT 00BEKTOB HAHOMHKCHEPUHU
B 00J1aCTH XUMHYECKHUX,
OMOMEIUIINHCKNX U
(hapMaleBTHYECKUX TEXHOIOTUI

[IpodeccronanbHbIil cTangapT
26.006 «Cnenuanuct 1mo
paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UIIMOHHBIX MaTEPUAIOB,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpya u
COLIMAIBbHOM 3aIuTEl Poccuiickoi
®enepannu ot 08.09.2015 Ne
604n1. O6006mIeHHAs TPYIOBas
¢ynkuus A: JlabopaTopHo-
AQHAIUTUYECKOE COMPOBOXKICHUE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPUAJIOB.
A/01.6. BeimonHeHue padoT mo
MOWCKY YKOHOMHYHBIX U
3(PEeKTUBHBIX METOIOB
MIPOM3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTEPUaJIOB C
3aJJaHHBIMHU CBOICTBaMH (YpOBEHb
KkBanupukanmuu — 6)

[IpodeccronanbHbI cTangapT
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HaHOMaTepHUaJoB,
noy(haOpuKaToB,
3ar0TOBOK JieTajled 1
U3IEIUN Ha UX
OCHOBC

40.044 «Cneunanuct 1o Hay4Ho-
TEXHUYECKUM pa3paboTKaM 1
UCIIBITAHUSM TTOJTUMEPHBIX
HAHOCTPYKTYPUPOBAHHBIX
IIJICHOK», YTBEP KICHHBIN
npukazoM MuHHCTEpCTBa TpyAa U
COLMAJIbHOM 3auThl Poccuiickon
®enepanun ot 10.07.2014 Ne
447u. O6001IeHHAs TPYA0BAs
dbyakuus B: DxcnepumeHTaabHO-
METOMYECKOE CONPOBOKICHHE
HayYHO-TEXHUYECKOUN pa3paboTKu
Y VICTIBITAHUI HOBBIX MTOJIUMEPHBIX
HAHOCTPYKTYPUPOBAHHBIX IJICHOK.
B/02.6. CocraBnenue
cnenuuKaluyu HOBBIX
MOJIUMEPHBIX
HAHOCTPYKTYPHUPOBAHHBIX TNIEHOK
(ypoBeHb kBasupuKaum — 6)

[IpodeccuonanbHblili cTaHAAPT
40.104 «Cnenuaiuct 1o
M3MEPEHUIO TapAMETPOB U
Moau(UKAIIITU CBOMCTB
HAHOMATEPHAIIOB U
HAHOCTPYKTYP», YTBEPKICHHBIHA
npukazoM MuHHCTEpCTBA Tpyda U
COLMAJIBHOM 3auThl Poccuiickon
®enepanun ot 08.09.2015 Ne
6111. OGo0mmenHas TpyaoBas
dbynaknust C: CoBepiieHCTBOBAaHHE
IIPOLIECCOB U3MEPEHUN
napaMeTpoB U Moau(UKaAIIN
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CBOMCTB HAHOMAaTEPHUAJIOB U
HaHocTpykTyp. C/02.6.
MoaepHu3anus CylecTBYOIINUX U
BHEJIPEHUE HOBBIX ITPOLIECCOB U
00opyoBaHus 1751 MOAU(DUKALUU
CBOWCTB HAHOMATEPHUAJIOB U

HAHOCTPYKTYP (YpOBEHB
KBTH(UKAIIH — 6)
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5 AHHOTAIUA PABOYUX ITPOT'PAMM JUCHUIIJIMH, IPAKTUK U TUHA
5.1 IncuunjnHbl 00513aTeILHON YacTH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«HOCTpPaHHBIN A3BIK»

1 Heab AUCHUNJIMHBI — MPUOOpETEHHE O0YJArONTUMUCS O0IIeH, KOMMYHUKATUBHON M
MpoeCCHOHAIBHOW KOMIETEHIINH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax s3bIKOBOU
NOATOTOBKM  TO3BOJISIET ~ WCIONB30BaThb  MHOCTPAHHBIM  SI3bIK  NPAKTHUYECKH KaKk B
npodeCCHOHAIBHON  (MMPOW3BOJICTBEHHON HW HAY4YHOM) MACATEIBHOCTH, TaK W JUIA ICJIeH
camMo00pazoBaHUsI.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Ob6nadamye cleayOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAaMH UX JTOCTHKECHUS:

VK-4.1; VK-4.2; VK-4.3; VK-4.4; VK-4.5; VK-4.6; VK-4.7; VK-4.8; VK-4.9

3nams:

— OCHOBHBIE  CIIOCOOBI ~ COYETAEMOCTH  JIGKCMYECKMX  €OUHHUI] W  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICTIH;

— pycCKHE OKBHMBAJIEHTHl OCHOBHBIX CJIOB U BBIp@KEHUH pedd B IpoIecce
MEKITMYHOCTHOTO U MEXKKYJIBTYPHOTO B3aUMOACHCTBUS;

— OCHOBHBIE TPUEMBI U METO/1bI peheprpOoBaHuUsl U AHHOTUPOBAHUS JIUTEPATYPHI;

— IaCCHBHYIO W AaKTHBHYIO JIGKCHKY, B TOM YHCIIe OOIIEHAYYHYI0 M CIIEHUAIBHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO 1Jisi pa0OTHI HaJl TUIIOBBIMU TEKCTaMU;

— NpUeMbl pabOTHI ¢ OPUTUHAIBHOM JIUTEPATypOl HA NHOCTPAHHOM SI3BIKE.

Ymemn:

— paboTaTh C OPUTHHATILHOM JIUTEPATYPOil HA MHOCTPAHHOM SI3BIKE;

— paboTaTh CO CIIOBapeM;

— BECTH MEPENUCKY Ha U3Y4aeMOM S3BIKE C LIEIbI0 MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aUMOJCHCTBUS;

—BECTH  pEUEBYIO  JEATENBHOCTh  NPUMEHUTENBHO K  cdepe  OBITOBOH H
npohecCuoHaTbHOM KOMMYHHUKAIUH.

Braoemw:

— UHOCTPAHHBIM SI3bIKOM Ha YpPOBHE MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOTO OOILEHUS,
HaBBIKAMH M YMEHHUSMHU pEUEBOM JEATENbHOCTH NPUMEHHUTENbHO K cdepe OBITOBON u
npodeccuoHanbHOM KOMMYHHUKAIIUU, OCHOBaMH IyOJIUYHON peyu;

—OocHOBaMH  pedepupoBaHUS U  AHHOTHPOBAHUS JIUTEPATyphl Ha  H3y4aeMOM
MHOCTPAHHOM SI3bIKE.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. I pammamuueckue u nexcuyeckue mpyoHoCmu u3y4aemozo A3blKd.

1.1. CpspkeHue M W3MEHEHHME TJIarojia-CBsi3KW B (opMax HACTOSIIET0 BpPEMEHH.
Bunospemennbie ¢opmbr  rmaronoB. OOpaszoBaHue ¢GOpM  MPOCTHIX, MPOJIOJDKCHHBIX,
nep(eKTHBIX U MepPeKTHO-NPOJODKEHHBIX BpEMEH II1aroia. BompocurenbHble MPeUIoKEeHUS B
pa3nuuHbIX BpeMeHax. OOpazoBaHue OTpUIATENbHBIX (DOPM TJIarosia B pa3jiNvHbIX BpeMEeHaXx.

1.2. O6pa3oBaHue MPOCTHIX, MPOAODKEHHBIX, MEPPEKTHHIX BPEMEH IIarojibHbIX (HOpM U
ynotpe6ieHue ¢GopM cTpagaTeIbHOTO 3a10ra.

1.3. BunoBpemennsie ¢opmbl TiarosoB. OOpa3zoBaHHME NPOCTBIX, MPOJOIKEHHBIX,
nep@ekTHeIX U Tep(eKTHO-IPOAOKEHHBIX BpeMeH. BompocutenbHble MpensoKeHus B
pa3nuyHbIX BpemeHax. OOpa3oBaHue OTpULIATENBHBIX (POPM IJIaroyia B pa3iMyHbIX BpEMEHAX.

1.4. ITpuuactus. [Ipuyactus HacTosmero u npormieamero BpemeHu. [lepdexkTasie GopMbl
npuyactusi. MecTo mpuvacTuii B mpeuioskeHun. AOCOMIOTHBINA MPUYACTHBIN 000POT.

1.5. Uapuautu. @opmel naGuuuTHBa. [IpomomkenHslii U nepdeKTHBIM WHOUHUTHUB.
Oynkuuu uHQUHUTHBA B mpemiokeHnd. OOpazoBaHue U ynoTpeOsieHHe HWH(PHUHUTHBHBIX
000pOTOB THUIIA «CIOKHOE MOAJIEKAIIEE)» U «CIIOKHOE JIOTIOTHEHHEN.
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1.6. Monaneubie riarosiel. CTpykTypa npeisioskeHus. [IpUHIMIBI cI0BOOOpA30BaHMUA.
Coxkpamenus (a06peBuarypsi). O6o3HaueHne natel [IpaBuiia 4TeHHS XUMHUYECKHX DJIEMEHTOB,
o0o3HaueHn M (HOpMys HEOPraHWYECKUX COCTUHEHUH M ypaBHEHHH XUMHUYECKUX pPEaKLUH.
[IpaBuna uteHuss eauHUl] u3MepeHus. I[lpaBuia uTeHUS HaWMEHOBaHMII OCHOBHBIX
OPraHUYEeCKUX COCIUHECHUM.

Paszoen 2. Pazsumue Hagvbikos umeHus memamuieckux mexKcmos.

2.1. YTeHue TEeKCTOB MO TEMaM:

2.1.1. Beenenue B crieiiajbHOCTD.

2.1.2. JI.1. Menaenees.

2.1.3. PXTY um. JI.11. Menpneneena.

2.1.4. Hayka u Hay4YHbI€ METO/bI, HAYYHBIE CTATHHU.

2.1.5. CoBpeMeHHBIE NH)KEHEPHBIE TEXHOJIOTHH.

2.1.6. XumMuyeckoe npeanpusiTue.

2.1.7. Xumuueckas naboparopus. TexHuka 6e3omacHoCTH B Jabopatopun. M3mepenus B
XUMHUYECKOH J1abopaTopu.

2.1.8. Xumus Oymyriero.

2.1.9. buorexnosnorus. @apMaieBTUUECKHE MPOU3BOCTBA.

2.1.10. 3enenas xumus. [Ipo6iemMbl 5KOJIOTHH.

2.2. llonstue o Bugax yreHus. [[pocMOTpoBOE UTeHHE Ha MpUMEPAX TEKCTOB O XUMUH,
J.1. Menaeneee, PXTY um, .. Menneneera.

AKTHUBH3AIUS JIEKCUKU IPOUYNTAHHBIX TEKCTOB.

2.3. U3yyatoniee uyTeHHE HAyYHBIX U HAYYHO-TIONYJISIPHBIX TEKCTOB IO BBIOpaHHON
CHEIMAIbHOCTH Ha mpuMmepe TekcToB: «Hayka u HayuHble MeTOObl», «XUMHYECKOE
npeanpusitiue», «CoBpeMeHHBbIE HWH)XEHEPHBIE TEXHOJIOTUWY, «XHUMUYecKas JabopaTopHsl.
Texnuka Oe3omacHocTH B Jabopatopuu. M3mepeHHss B XMMHUYECKOW abopatopumny, «XuMus
Oynymero. CoBpeMEHHBIE TEHICHIIUU Pa3BUTHS HAayKn», «buorexnomorus. @apmalneBTudeckue
MIPOU3BOJICTBAY, «3eneHas xumus. [IpoOiaembl IKOIOTUNY.

Jlekcuueckue  OCOOCHHOCTM  TEKCTOB  HAYYHO-TEXHMYECKOW  HAlpaBJIEHHOCTH.
TepMrHOIOTHSI HAYYHO-TEXHUYECKON JIUTEPATyphl HAa U3y4aeMOM SI3bIKE.

Paszoen 3. llpaxmuxa ycmuotl peuu.

3.1. [IpakTuKa yCTHOM peur Mo TeMaM:

3.1.1. «I'oBopuM o cebe, 0 cBoeit Oyaymieit npoheccum.

3.1.2. «Moii yHHUBEPCUTETY.

3.1.3. «YHUBEpPCUTETCKUI KaMITyC».

3.1.4. «At the bank».

3.1.5. «Applying for a job» u ..

3.2. MoHonoruyeckas pedb o TeMe «o cedbe u o Oyaymed npodeccuny. Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKON PeyH.

3.3. PeyeBoil 3THKET TIOBCEAHEBHOTO OOIIEeHUs (3HAKOMCTBO, TMpEACTaBJICHUE,
YCTAQHOBJICHHE M TOJIEpP)KaHUEe KOHTAKTa, 3alpoc U cooOIieHue MHPOopManuu, moOyx aeHue K
JIEHCTBUIO, BBIPAKEHUE TTPOCHOBI, COTIIACHS).

OcoOeHHOCTH IUATOTMYECKON peur MO MPOIIEHHBIM TEMaM.

Pazoen 4. Ocobennocmu sa3vika cneyuaibHOCU.

I'pammaTHUECKHE TPYJHOCTH S3bIKA CIELUAIBHOCTH:

4.1. I'paMMaTH4eCKHE U JIEKCHYECKUE TPYAHOCTH A3bIKA CIIEIUATBHOCTH:

Paznuunble BapuaHTHI IEPEBOAA MPUYACTUH HA PYCCKH s3bIK. [IpruacTHbIe 000POTHI U
MPHUEMBI UX NIEPEBOJIa HA PYCCKUM A3BIK.

4.2. CocnararenbHoe HakioHeHHE. DopMbI cocaraTeIbHOr0 HaKJIOHEHUS B M3y4aeMOM
a3bike. MoJanbHble TJaroyibl U UX HCIOJNb30BAHME B MPEUIOKEHHUSIX B COCIarareibHOM
HAaKJIOHEHUU. THIIBI yCIIOBHBIX MpEMIOKEHUN. BapuaHThl ImepeBoAa NPEMIIOKECHUM B
cociaraTtelbHOM HAaKJIOHEHHUH W YCJIOBHBIX mpeanokeHud. [lopsok cioB B NpeasioKEHUU.
OMpaTHueCcKue KOHCTPYKIUH.

4.3. VI3yueHnue mnpaBui MepeBoAa pa3ivuHbX (opM HMHOUHUTHBA U HHPUHUTUBHBIX
000pOTOB HA PYCCKHI A3BIK.
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4.4 N3zyyaroliiee YTEHUE TEKCTOB M0 TEMATHKE:

1) «JIaGopaTopus»,

2) «M3mepeHust B XUMUYIECKOU T1a00paTopum.
Cruinctnueckue
Opranuzanus padoOTHI

0COOEHHOCTH
CO clenuaJlbHbIMHAU CJIOBap}IMI/I.

CICHMAIIBHON  HAYYHO-TEXHUYECKON JIUTEpaTyphl.
[lonatue o pedepupoBanuu u

AHHOTHPOBAHMU TEKCTOB MO crneunuanbHocTu. Ilonck HoOBOM umHpopmauuu npu pabore ¢

TEKCTaMU U3 MEPUOJMUECKUX U3IaHUH 1 MOHOTpaduil, MHCTPYKIMH, IPOCIEKTOB U CIIPABOYHOM

JUTEPATYypBI IO paCCMaTPUBAEMOM TEMAaTHKE.
4 O0beM yueOHO# JUCHUIIJIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp

Buna yueOHoii padoThI 3E AKkan. 3E AKan. 3E AKan. 3E AKan. 3E AKajn.
9. . 9. 9. .

Obwas TpyoemMKkocTs | g | 354 | 5 | 9y | 2 | 72 | 2 | 72 | 3 | 108
AMCIHUILIHHEI
KonrakThnas pagora: |3,56 | 128 /089 32 [089| 32 089 32 |089| 32
%;‘)Kmqecme SAMATHA | 3 561 128 10,89 32 |089] 32 |0,89| 32 [089] 32
CamocrosennHas 444 160 |1,11| 40 |1,11| 40 |1,11| 40 |1,11| 40
pabora:
Konraxraas
CaMOCTOSITEIbHAS 0,6 0,2 0,2 0,2 -
padora 4,44 1,11 1,11 1,11 1,11
CaMocTosTeTbHOE
U3y4YEHUE Pa3/IesioB 159.4 39,8 39,8 39,8 40
IUCIUILIINHEI
Buasbl KOHTpOJIA:
9K3amMeH 1 36 - - — — - - 1 36
KonTakTHas pabora —
MIPOMEKYTOUHAS 1 0,4 — — - - — 0,4
aTTecTaIus : 1
ITonroroBka K 35.6 3 3 3 B 3 35.6
9K3aMEHY
Bun nrorosoro 3auér 3auér 3auér IK3aMeH
KOHTPOJIAA:

Bcero 1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp

Bup y4yedHoii padoThl 3E Actp. 3E Actp. 3E Actp. 3E Actp. 3E Actp.
9. 9. 9. 9. 9.

Obwast TpynoemMkocTe | o | 543 |\ 5 | 54 | 2 | 54 | 2 | 54 | 3| 81
AMCIHHUILINHEI
KonrakTHas padora: 3,56 96 0,89 24 0,89 | 24 0,89 | 24 0,89 | 24
g”g)“mqec““e SAMATHA | 3561 96 0,89 | 24 |0,89| 24 [089| 24 |089]| 24
Camocrostennas 444| 120 |1,11| 30 |1,11| 30 1,11 30 |1,11| 30
pabora:
Konraxraas
CaMOCTOSITCIbHAS 0,45 0,15 0,15 0,15 -
paora 4,44 1,11 1,11 1,11 1,11
CaMocTosTeTbHOE
U3y4YEHUE Pa3/IesioB 119,55 29,85 29,85 29,85 30
IUCIUILIINHEI
Buasbl KOHTpOJIA:
JK3ameH 1 | 27 - | - - | - - | - 1 | 27
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KonTakTHas pabora —

MIPOMEXKYTOUHAS 1 0,3 - — — - - - 1 0,3
aTTecTamus —

IToaroroBka K 3K3aMeHy 26,7 - - - - - 26,7
Bun urorosoro 3auér 3auér 3auér IK3aMeH
KOHTPOJISA:

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«Hcropus (mcropust Poccun, Bceoduiasi ucropusi)»

1 Heap aucuumiMHbl — GOPMHUPOBAHKE y CTYAEHTOB IEIOCTHOTO IPEICTaBICHUS 00
HUCTOPUYECKOM INpouuioM Poccun, ee Mecte BO BCEMUPHO-UCTOPUYECKOM MPOLECCE.

2 B pesyabraTe H3y4eHUs] UCHHUILUINHBI 00y4aI0IUICS T0JIKEH:

Obaaoams clieayomUMU KOMIETSHIIMSIMA U HHANKATOPAMH UX JOCTUKECHUS:

VK-5.1; VK-5.2; VK-5.3; VK-5.6; VK-5.7; VK-5.11; VK-5.12; VK-5.13

3namo:

— OCHOBHBIE HalpaBJICHUSs, TPOOJIEMbI U METOJIbI UCTOPUYECKON HAYKH;

— OCHOBHBIE€ JTanbl M KIIOYEBbIE COOBITUS UCTOpuM Poccuum u mMupa; 0coOEHHOCTH
pPa3BUTHSL POCCUICKOTO TOCYIAapCTBa, BBINAIOMIMXCS JEATeNIel OTEUeCTBEHHOM M BceoOIeit
HCTOPHH.

Ymemn:

— COOTHOCUTH OOIllMe HCTOPUYECKUE TMPOLECChl U OTAEIbHbIe (aKThl, BBISBIATH
CYIIECTBEHHBIE YEPThl MCTOPUYECKUX TIPOLIECCOB, SIBICHUN M COOBITHH; aHaJIU3UPOBAThH
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

— opMmynupoBaTh W ApPryMEHTHUPOBAaHO OTCTAaUBaThb COOCTBEHHYIO MO3HUIMIO TIO
Pa3IUYHBIM MpobIeMaM UCTOPHH.

Braoemw:

— MpeCTaBIEHUIMU 00 UCTOPUH KaK HayKe, e MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHUS;

— MPE/ICTaBICHUSAMH 00 OCHOBHBIX 3Tarax B HCTOPHU YEJIOBEYECTBA M UX XPOHOJIOTHH;

— KaTerOpUaIbHO-MIOHATUIHBIM alapaToM U3y4aeMOU TUCIUIUINHBL

— HaBBbIKAMM aHaJIM3a UICTOPUUECKUX UCTOYHHUKOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Pasoen 1. Ucmopus 6 cucmeme coyuanvio-eymanumapnvix Hayk. OcHO8bl Memooonocuu
ucmopuyueckotl Hayku. Ocobennocmu cmanoeienus 2ocyoapcmeenHocmu 6 Poccuu no
CPABHEHUIO C e8PONENUCKUMU PAHHECPEOHEBEKOBbIMU 20CYOAPCMBEAMU.

Mecto ucropum B cucreme Hayk. [lpenMer uctopuueckod Hayku. Ponb Teopuu B
no3HaHuu npomwioro. CymHocTs, (opMbl, (yHKIUM HcTOpUYecKoro 3HaHus. lloHsTHe
HCTOPUYECKOI0 MCTOYHMKA, KIACCHU(UKaLUs HCTOpUYECKUX HCTOYHUKOB. Mcropus Poccun —
HEOTheMJIeMasl YaCTh BCEMUPHOM UCTOPUH; 00111ee 1 0COOEHHOE B UCTOPHUUECKOM PA3BUTHH.

Antponorene3. Heonmutnueckas peomouns. CouumanbHbli  cTpod. Paznmoxkenue
nepBoObITHOM oOuHbI. [luBmim3anun [pesnero Boctoka. 'ocynapcrBa antuunHocti. Haposr
U IpeBHEMIIME rocyaapcTBa Ha Tepputopuu Poccuun. OTHOreHes cinassiH. Benukoe [lepecenenue
Hapozos B III-1V Bs.

TpamunvionHele  (GOpPMBI  CONMAIBHOW  OpPTaHM3aIllMd  €BPONEHCKUX HApOJOB B
JIOTOCYIapCTBEHHBIN IEepUOA. BO3HMKHOBEHHME pPaHHECPEIHEBEKOBOM TIOCYAApCTBEHHOCTH B
EBpore.

OTHOKYJBTYpHBIE M COLMAIBHO-IIOJIMTUYECKUE TPOLIECCHl CTAHOBJIEHUS POCCHUMCKON
rocynapctBeHHocTH. Hauano poccuiickoii rocynapctBeHHOCTH. KueBckass Pych. Ilpunstue
xpuctuanctBa. Pycckue 3emmm B XII — XIII BB. MoHroso-rarapckoe Hamectsue Ha Pycs.
OKCIaHCHd B 3allaJiHbIE U CEBEPO-3alaJHble PYCCKUE 3eMIIM. Benmkoe KHSKECTBO JINTOBCKOE U
Pycckoe rocynapcrso.

MecTo cpenHEeBEKOBbS BO BCEMHUPHO-HCTOpUYECKOM mpouecce. CkianplBaHHE OCHOB
HaIlMOHANBHBIX rocyaapcTB B 3anaanoil EBporne. O6paszoBanue Poccuiickoro rocynapcrsa, ero
HUCTOPUYECKOE 3HAUYCHHE.
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Poccus B8 XVI B. — XVII BB. Y ncrokoB HoBoro Bpemenu. OCoOOEHHOCTH COCIOBHO-
npeacTaBuTenbHOM MoHapxuu B EBpome m Poccum. Hauwano XVII Beka — smoxa BceoOrero
eBporeiickoro kpusuca. CHHXpPOHHOCTh KPHU3MCHBIX CUTyallMil B pa3HbIX cTpaHax. «CMyTHoe
BpemMsi» B Poccum.

I'enesuc kamuranuszMa. Ero ¢opmbsl u cocyliecTBOBaHUE C 3yeMeHTaMu (heonanusma.
OcobeHHOCTH pa3nu4HBIX peruoHoB EBpombl. dopMupoBaHue MUPOBOro phiHKA. [logbem
MaHy(}akTypHOTO Mpou3BoacTBa. DOopMHUpOBAaHUE BHYTPECHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccun. «BTopoe m3zmanme» kpenoctHuyectBa — CobGopHOe
ynoxenue 1649 r. u opunuueckoe opopmiieHHe KpernocTHOTo npasa. Cekymsipu3aius pyccKoi
KYJIbTYpBI.

Pazoen 2. Om Hosoeo k Hoseviwemy epemenu. Poccutickas umnepus ¢ XVIII — nauane
XXes.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOJEpPHU3ALUM M IPOCBEIICHHUS.
Pedopmer Ilerpa 1 kak mepBas TOMBITKA MOJAECPHM3AIMU CTpaHbl, €& OCOOEHHOCTH.
®opmupoBanne Poccuiickoii umrnepur. OCHOBHBIE HAIPABICHUSI «EBPOINEU3AMU» CTPaHBI.
DBOJIIOLIMS COLMANBHOM CTPYKTYpHhl oOmiecTBa. [lanbHeiimee pacmupenue rpanun Poccuiickoit
UMIIEpUU.

Wneitable 1 couuanbHO-NOAUTHYECKHE MCTOKM IIpocBemenus. OCHOBHBIE YepTHI
IIPOCBETUTENIBCKON HJICOJOTUHU: YEJIOBEK M IOCYAApCTBO, «ECTECTBEHHOE INPaBO», 3TUKa. Wnes
nporpecca Kak TOCHOJCTBYIOIIEE TEYEeHHE B OOIIECTBEHHOM MbIcnu. Poccus B 3moxy
npoceneHHoro abcomoru3ma. Poccus u EBpona B XVIII Beke. MI3MeHeHHs B MEXTyHAPOIHOM
noJiokeHuu Poccuiickol uMIiepuu.

Poccus B XIX cronerun. Ilpomsinuiennsiii nepeBopoT B EBpone u Poccun: obmee u
ocobenHoe. Baxuelinme ycnoBus nepexoaa Poccun k nHAyCTpHATEHOMY OOIIECTBY — pelICHHE
KPECTBSIHCKOI'O BOITpOCa u OTpaHUYEHUE CcaMOJIepKaBHsl. JInUTeNnbHOCTS,
HETOCJIE0BaTEeIbHOCTh, UKIMYHOCTh Ipoliecca OypikyasHoro peopmupoBanus. EBponeiickas
peBosronust 1848—1849 rr. Mtoru, 3HaueHne, ICTOPUUECKUE MOCTECTBUS.

Pone cyObexTHBHOTO (pakTopa B mpeononeHuH orctaBaHus. Pedopmer XIX Beka, ux
sHauenue. O0mecTseHuble aBmxeHns B XIX Beke.

Poccuss u mup Ha pyOexke BEKOB: HEPAaBHOMEPHOCTb M MPOTHBOPEYMBOCTH Pa3BUTHSL
OO61me UTOT POCCUUCKOM MOJIEpHU3aUK K Hadany XX Beka.

CootHomeHne noautuueckux cuil B Poccun B Hauvane XX Beka. Hapactanue kpusuca
camozaepxkaBusi. IlepBas poccuiickas pepomtonus. OOpa3oBaHHE TMOJUTHYCCKUX TAPTHIMA.
l'ocynapcrBenHas nyma Hadana XX BeKa Kak IEPBBIA ONBIT POCCHMCKOTO IapilaMeHTapu3Ma.
CronpmuHcKas arpapHas pedopma. IlepBas mupoBass BoWiHa W ydactue B Hell Poccum.
®eBpanbckas peBoonns 1917r. u KopeHHbIE U3MEHEHUS B IOJUTHYECKOM )KU3HU CTPAHBbI.

Pazoen 3. Bcemupno-ucmopuueckuii npoyecc u XX eex. Om cogemckozo eocyoapcmea K
coepemenno Poccuu.

dopMupoBaHWE U CYIMHOCTH coBeTckoro crpost (1917-1991rr.). Mapkcusm  Kak
U/ICOJIOTHYECKasi OCHOBA PEBOJIIOLIMOHHBIX ITpeoOpa3oBaHuii 1 poccuiickue peanuu. [logroroska
n nobeaa OkTsOpbckoro BoopykeHHoro Bocctanus B Ilerporpazme. I Bcepoccuiickuii chesn
CoBeToB H ero pemeHus. OKOHOMHUYECKas U COIHMajbHas MOJUTHKA OOJBIICBUKOB.
I'paxxnanckast BoiiHa u mHOCcTpaHHas uHTepBeHuA. Cynp0a u 3Hadenne HOIla. YTBepxkneHnue
oHOMapTUHHON monutudeckoil cucremel. OOpasoBanue CCCP. Ilonmutuueckas OGopbba B
naptuu U rocymapctBe. CCCP B ronmbl mepBbIX nsaTuiIeToK (koHery 20-x rr. — 30-e 1T.).
®opMHpoBaHUE pexuMa JTUYHOW BiacTu CTajlivHa MU KOMaHJHO-aIMUHUCTPATUBHOW CHCTEMBI
yrnpasieHus rocynapctsoM. Toramutapusm B EBporie 1 CCCP: o6miee u ocobernHoe. BHemmHss
nonutuka CCCP B 20-30-e rr. [lesrensHocTs Komuntepna. CCCP Bo BTOpOi MHpOBOW U
Benukoit OteuectBenHol BoliHe. Pematomuii Bkinaa Coerckoro Coro3a B pasrpom (darmmmsma.

N3meHeHne COOTHOLIEHUS CUJI B MUpPE II0CJIE BTOPON MUPOBOU BOMHBI. Havyano «xononHon
BOWHBI. «/lokTpuHa TpymdsHay u «llman Mapmamiay. dopMupoBaHrue OUIOJISIPHOTO MUpA.
B3aumooTHoOLIEHUS CO cTpaHaMH «HApoAHOU aeMokpaTun». Co3ganue CoBeTa 3KOHOMUYECKON
B3aumoniomomu. Kondpmaukr ¢ FOrocmaBueit. Opranuzamust CeBepoaTaHTUUECKOTO JO0TOBOPA
(HATO). Co3pmanue Opranm3amuu Bapmasckoro moroBopa. Boiina B Kopee. Tpyanoctu
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nocneBoeHHoro pasutuss CCCP. VxecToueHHE MOJIUTUYECKOTO PEXHMA U HUIEOJIOTHYECKOTO
KoHTpoJisA. [lompITkK OOHOBIEHUS «TocydapcTBeHHOTO coruanu3May. XX cbe3q KIICC u
ocyxneHue Kynbra muaHoctu CranuHa. «OTTenens» B JyXOBHOU cdepe.

DOxoHOMHUYeCcKHEe pedopMbl cepearHbl 60-X TOAOB, MPUYMHBI WX HE3aBEPIICHHOCTH.
«["ocymapctBo 6maronenctusi». IV u V PecniyOnuka Bo @panmmu. O6pa3zoBanue u Pa3zButue
OPI'. «OxoHoMHueckoe uyno» SAnonuun. Pacnan xonoHwanbHOM cucteMbl. HeokoHcepBaTusm
BenukoOpuranuu. Peitronomuka B CIIIA.

Hapacranue kpu3HCHBIX SIBJIEHUM B COBETCKOM oO1iecTBe B 70-¢ — cepenune 80-X rooB.
Hogas Koncrurynuss CCCP. Konuenius «pa3Buroro counanusmay. Baemnss noautuka CCCP
B KOHIIe 60-x Hayane 80-X IT.: OT pa3psAAKH K 000CTPEHHUIO MEXTyHapOIHOH 0OCTaHOBKH.

«[IepecTpoiika»: CyIIHOCTb, LIEJIH, 3aa4l, OCHOBHBIE ATalbl, pe3ynbTaThl. Pacnag CCCP.
O6pazoBanue CHI'.

CraHOBIIEHHE HOBOW pOCCHICKON rocymgapcTBeHHOCTH (¢ 1991 mo Hacrosiee Bpems).
JIluGepanbHas KOHLEMIMS POCCHMCKUX pedopM: Tepexod K pbIHKY, (opMupoBaHue
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMHUYECKHX
pebopm B Hagame 90-x romoB. Koncrutynuss Poccuiickoit  ®enepanuu  1993r.
MexHannoHanbHble oTHOHIeHUs. [lonmuTuyeckue mapTuu M oOLIECTBEHHbIE NBHKeHUs Poccun
Ha COBpeMEHHOM »Jtane. Poccus Ha mytu MonaepHu3auuu. Poccuss B cucreMe MHUPOBOU
SKOHOMHUKH U MEXIYHapOJHBIX CBA3ei. HOBBIE reonoauTnyeckoe peanu B MUPE U UX BIHMSHUE
Ha BHEIIHIOW NoUTUKY Poccuiickoit denepanuu.

4 O0beM yueOHO JUCUHUIIJIMHBI

Bua yueBHoii padorbr O0bem 1M CUMIIIMHBI
3E Akan. 4. | AcrTp.u.

OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Tpaxtrueckue 3anstus (113) 0,44 16 12
CamocTosiTesqbHasi padora 1,67 60 45
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 1,67 60 45
Bua koHnTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMe)XKyTOUHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpoOJIs: JK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IIpaBoBeneHue»

1 Hesb AMCUMILUIMHBI — OBJIaJICHWE OCHOBAMH MPABOBBIX 3HAHU; (HOPMUPOBAHHE OCHOB
IIPaBOBOM KYJIBTYPBI U IIPABOMEPHOIO IOBEICHUS I'PaXKIaHUHA CTPAHBI.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VK-2.1; VK-10.1; VK-10.2; VK-10.3; OIIK-2.4; OIIK-2.6

3namu:

— OCHOBBI POCCHUHCKOI MPaBOBOW CHCTEMBI U POCCUUCKOIO 3aKOHOJATENIbCTBA, OCHOBBI
OopraHu3aiii 1  (QYHKIIMOHUPOBAHHUS CYNEOHBIX W UWHBIX IPABONPHUMEHUTENBHBIX H
IPaBOOXPAHUTENbHBIX OPraHOB;

—MpaBOBbIE U HPABCTBEHHO-ITHYECKHE HOPMBI B cdepe mpodeccrnoHalbHOM
NeSITEIbHOCTH;

— MPaBOBbIE HOPMBI, PETyIUPYIONINE OTHOIICHHWE YEIOBeKa K 4YelIOBEKY, OOIIECTBY,
OKpYKalollleil cpee;

— TpaBa U 00S3aHHOCTH TPAKIAHIHA;
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— OCHOBBI TPYZOBOI'O 3aKOHOAATEIbCTBA;

— OCHOBBI X035IIICTBEHHOT'O IIPaBa;

— OCHOBHBIE HaIIpaBJICHUsI aHTUKOPPYNLIMOHHON NEATENbHOCTU B PO.

Ymems:

— UCIOJIb30BaTh ATUYECKHUE U MPABOBbIE HOPMBI, PETYJIUPYIOIINE OTHOLIEHUE YEIOBEKA K
YyeloBeKy, OOIIEeCTBY, OKpYXaromiel cpeie, HCHOJIb30BaTh IpaBa M CBOOOABI 4YellOBEKa MU
rpakJIaHNHA IPU Pa3pabOTKe COIMATBHBIX IPOEKTOB;

— UCTOJIb30BaTh U COCTABJISITH HOPMATUBHBIE U MPABOBBIE TOKYMEHTBHI, OTHOCAILIUECS K
npodeccuoHaNbHOM AESITeIbHOCTH, MPEANPUHIUMATh HEOOXOIMMbIE MEPhl K BOCCTAaHOBJICHUIO
HapYIIEHHBIX MPaB;

— peanu30BBIBaTh MpaBa U CBOOOJBI 4YEJIOBEKa M TpakJaHMHA B Pa3jIMuYHBIX cdepax
KU3HEJECATEIBHOCTH.

Braoemn:

— HaBBbIKAMM IIPUMEHEHMSI 3aKOHOIATENIbCTBA IIPH PEILIEHUN IPAKTUUECKUX 3aa4.

3 Kpartkoe coaep:xaHue JUCUMILIHHBI

Pa3zoen 1. Ocnogvl meopuu cocyoapcmea u npasa.

1.1. OCHOBBI TEOpUH TOCYIAPCTBA.

1.2. OcHOBBI TeOpuHU IIpaBa

Pazoen 2. Ompacnu nybauunoeo npasa.

2.1. OcHOBBI KOHCTUTYLIMOHHOTO 1IpaBa.

2.2. OCHOBBI aAMUHHUCTPATUBHOTO TIpaBa.

2.3. OCHOBBI YTOJIOBHOT'O TIPaBa.

2.4. Koppynius Kak coIuaibHOE M MMPABOBOE SIBJICHUE B COBPEMEHHOM OOIIECTBE.

2.5. OCHOBBI 3KOJIOTUYECKOTO MIPaBa.

2.6. HopmatuBHOE MpaBOBOE peryaupoBaHue 3amuThl HHopmaruu. [IpaBoBsie OCHOBBI
3aILUTHI TOCYAAPCTBEHHON TAHBI.

Pazoen 3. Ompacau yvacmnoeo npasa.

3.1. I'pasxaanckoe MpaBo: OCHOBHBIE MTOJIOKEHUS 00IIEeH yacTu.

3.2. ABTOpCKO€ ¥  MATEeHTHOE TMpaBO M  IpaBoBas  3alllUTa  PE3YyJIbTATOB
MHTEJUICKTYaJIbHOM.

3.3. OCHOBBI XO3SMCTBEHHOTO (MPEANTPUHUMATEIHCKOT0) TIpaBa.

3.4. OCHOBBI CEMENHOrO NpaBa.

3.5. OCHOBBI TPYZOBOTO MPABA.

Pasoen 4. Ocobennocmu npagosozo pez2ynuposanus npogheccuoHanbHoll 0essmenrbHOCmu 8
OMOEeNbHbIX OMPACTIAX XUMUYECKOU NPOMBLULIEHHOCTU.

4.1. OCHOBBI ~ HAaIlMOHAJIBHOW  0€30MacHOCTH, TOCYJApCTBEHHOH  IMOJUTHKH U
3aKOHOJIaTEILCTBO B 00J1aCTH 00ecIIeueHUs AIEPHON M paaualiiOHHON 0€30MMacHOCTH.

4.2. OcOOEHHOCTH TPaBOBOTO  PEryJIMpPOBaHUS TpyAa pabOTHUKOB XUMHUYECKOU
MPOMBIIIIIEHHOCTH.

4.3. HopmatuBHO-TIpaBoBasi 0a3za perylMpoBaHUS XUMHUYECKOW M HEPTEXUMHUYECKOU
otpaciu B Poccun.

4 O0beM yueOHOH THCHUILINHBI

. O0BpeM TUCIUIIINHEI
Bup yueOHoii padoTsl et

3E Akaa. 4. | AcTp.u.

O01mas TPy10eMKOCTh TUCHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 32 24
Jlexun 0,44 16 12
[Ipaktrueckue 3austus (113) 0,44 16 12
CamocTosiTesbHasi padora 2,12 76 57
KonrtakTHas camoctosTenbHas pabora 0,2 0,15
2,12

CaMocCTOsITENIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHBI 75,8 56,85
Bua uTOroBoro KOHTpoJIs: 3auéT
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AHHOTanuA padoyeil MpOrpaMmbl AUCHUNIMHBI
«Puirocopus»

1 Heap aMCHUMIUIMHBI — COPMHUPOBATH y CTYAEHTOB KOMIUIEKCHOE MPEJCTAaBICHHUE O
poan U mecre QuiIocopuu B CUCTEME T'YMAHUTApHBIX, COLMAJIBHBIX M €CTECTBEHHBIX HAyK,
NO3HAKOMHUTh HUX C OCHOBaMH (PUIOCO(PCKOro 3HAHHS, HEOOXOIUMBIMH [UIS pPELICHHUS
TEOPETUYECKUX U MTPAKTUYECKUX 3a/a4.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHbI 00y4AIOIIHUIACH 10JIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU ¥ UHIMKATOPAMH UX JTIOCTHKECHUS:

VK-5.4; VK-5.5; VK-5.8; VK-5.9; VK-5.14

3nams:

— OCHOBHOE COJIEp»aHMe IMIaBHBIX (PUIOCOPCKUX IIKOJI U HAaIpaBJICHUH, IpeICTaBUTENeH
3TUX IIKOJ, CBA3b M paszauuue ux ¢Quiaocopckux wuaen, CBA3b HUCTOPHKO-(PUIOCO(CKUX
KOHIIETIUII ¢ COBPEMEHHBIMU MPO0IeMaMu MHIUBUAYaJIbHON U OOIECTBEHHON )KU3HH.

Ymems:

— IOHMMAaTh M aHAJIW3UPOBAaTh MHPOBO33PEHYECKUE, COLMAIbHBIE U WHIMBUIYaJIbHBIE
po0IeMbl COBPEMEHHOH JKU3HU;

—IPaMOTHO BECTH JUCKYCCHUIO, aHAIU3UPOBaThb OCOOEHHOCTH MEXKYJIbTYpHOIO
B3aUMO/ICHCTBUA, 00YCIOBICHHbIE Pa3IMYUEM 3THUECKUX, PETUTHO3HBIX U LIEHHOCTHBIX CUCTEM,
OTMHUpasiCh Ha HapaOOTaHHBIM B HCTOPUH (uI0ocohur MaTepuar;

— MPUMEHATH MOJTy4YeHHbIE GHIOCOPCKUE 3HAHUA K PEIICHUIO MTPO(PECCHOHATBHBIX 3a/1a4.

Braoemn:

— MpeCTaBIEeHUSIMH O GHIIOCOPUN KaK HAyKe U CHCTEME IIEHHOCTEH, €€ MECTe B CUCTEME
FYMaHUTAapHOI O 3HaHMUSI;

— OCHOBaMH (pUII0COPCKOT0 MBIIIICHHS;

— KaTeropuajabHbIM aNnaparoM M3y4aeMoW TUCHMIUIMHBIL, (uiaocopckuMu MeTomamu
aHaJM3a pPa3IMYHBIX MPo0IIeM, HaBbIKaMH (PUI0COPCKON KyIbTYpHI A7l BBIPAOOTKH CUCTEMHOTO,
LIEJIOCTHOIO B3IVIAZa HAa JEHCTBUTENBHOCTh M MECTO XUMHMM M XUMHUYECKOW TEXHOJIOTMH B
LIEJIOCTHOM KapTUHE MHUpA.

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI

Bseoenue.

dunocodusi, ee MPOUCXOKICHHUE U POJIb B OOITIECTRBE.

Pa3zoen 1. Ocnosuvie ghunocogcxue wikonsi.

Antnunas ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilnaton,
Apucrorenb, 3TUHUCTHYECKU-pUMCKas ¢(unocodus). OcHOBHBIE TPOOIEMBI CPEIHEBEKOBOM
bunocopun u smoxu Bozpoxnenus. Punocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpoceemenus. Hemenkas kmaccuueckas ¢unocodus. Pycckas ¢punocopus XIX —
XX BB. OcHOBbI Mapkcuctckoir (Quirocopun. OCHOBHBIE HANpPaBICHUS COBPEMEHHOM
dunocodpun.

Pazoen 2. Qunocogcrue xonyenyuu 6vimuss u NO3HAHUAL.

[Ipobnema ObiTus B ucropuu ¢unocopuu. I[loHATHS MaTepHATIBLHOTO U HJICAIBHOTO.
OcHoBHBIE (uTocOPCKHE HANpPABJICHHSA: MaTepuaiu3M M uaeanu3M. [IpuHImm riodasbHOTO
HBOJIFOLIMOHU3MA B COBPEMEHHON Hay4YHOU KapTHUHE MHUpa.

KoHuenuuu npocTpaHcTBa U BpeMEHH B UCTOPUH (UIIOCO(UU U HAYKH.

IIpoucxoxaeHue cosHanus. Poib Tpyna B IpOUCX0KI€HUH CO3HaHus. Mneanuctuyeckue
U MaTepualuCcTHYecKue KoHuenuuu co3HaHuss. CoszHannme u  Mo3r. CosHaTenpHOE H
6ecco3narenbHoe. Co3Hanue U s3bIK. Co3HAHME U CaMOCO3HAHME.

KoHnenuuu rHoceogoru B HUCTOPUH  (QUIOCOQHUHM: CEHCYaIM3M, pPalMOHAIM3M,
CKENTHIIM3M, arHOCTUIIN3M, KOHLENIHUS BPOXKACHHBIX HIeH, apruopu3M. JluanekTuka nmo3HaHus:
YYBCTBEHHOE U pallnOHaIbHOE. OCHOBHBIE TEOPHH UCTHHBI.

Paszoen 3. Ilpobremvl uenosexa 6 gpurocoghuu.
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UYenorek kak npeamet umocodckoro ananusa B ucropun unocoduu. [Ipoucxoxaenne
YyelloBeKa: MPHUPOJHBIE W COLUAIbHBIE YCIOBUS aHTpPOMNOCOIHoreHe3a. buonoruueckoe u
COLIMANBLHOE B YelloBeke. HANBIA, MHAUBHIYATbHOCTD, TUYHOCTD.

CwmpbIch KM3HU W TIpeIHa3HA4YCHHUE 4eoBeka. JKu3Hb, cMepTh, OeccMmepTue. JBrkeHue
HEHACWIIMSA, €ro pojb B coBpeMeHHON >km3HH. llenu u uenHoctu. CBoOoga Boiu U
OTBETCTBEHHOCTh JIMYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETHUECKHUE IEHHOCTH.

Pa3zoen 4. Qunocogus ucmopuu u obuecmaa.

UemoBek B CHCTEME COILMANBHBIX CBsA3ed. JIMYHOCTE HM  Maccel, cBoOOJa M
HeoOxoaumocTh. Dunocoduss ucropuu: GopmalnvoHHAs W IUBHWIM3ALMOHHAS KOHIIETILHU
UCTOPUYECKOro pa3Butus. [IporpeccucTckue W MUKIUYECKHEe MOJeNnu pa3Butus. [ nmobambHbIC
po6ieMbl cOBpeMeHHOCTH. KoHIIenus ycTOMUYMBOro pa3BUTHS U CLIEHApUH Oy IyILEro.

OOmiectBo U ero crpykrypa. CounanbHasi, MOJIUTHYECKast U TyXOBHas chepbl odiiecTsa.
Konnenmuu rocynapctsa B uctopuu Gpuiaocodckoit MpIcau. ['pak1aHCKOe OOIIIECTBO U MPABOBOE
roCyJapcTBO.

Pazoen 5. Qunocogcrue npobremvl Xumuu u XuMu4ecko mexHoa02uu.

Hayunoe u BHeHayuHoe 3HaHue. CTPyKTypa HAYyYHOTO 3HAHUS, €r0 METOABl U (HOPMEI.
HayuHble peBOMIOLMM M CMEHA TUIIOB pallMOHAIBHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HayK{ U OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHOmIEHUS HAayKd M TexXHUKUA. ColMambHbIE MOCIEACTBHUS Hay4dyHO-
TEXHUYECKOI0 Iporpecca. ODTUYECKUE U HKOJOTMYECKUE HMIIEPATUBBI Pa3BUTHS HAyKU U
TEXHUKHU.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas Mpo0iieMa XMMUU KaK HAYKU H
npou3BoacTBa. llemn w  3amaum  xumudeckor — TexHosormu. Crenuduika  XUMHUKO-
TEXHOJIOTHYECKOT0 3HaHU: (PyHIaMEHTaIbHOE U MPUKIIATHOE, IMITUPUIECKOE U TEOPETHUECKOE.

4 O0beM yueOHO# JUCHHUIIJIMHBI

Bua yueBHoii padorbr O0bem 1M CUMIIIMHBI
3E Akan. 4. | AcTp.u.

OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0,44 16 12
CamocTosiTesbHasi padora 1,67 60 45
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 1,67 60 45
Bua koHnTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMeXKyTOUHAas aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpoJIsi: JK3aMeH

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI
«OCHOBBI 5KOHOMHMKH U yIIPaBJIeHHUS NPOU3BOACTBOM

1 Heap AUCHUIUIMHBI — TOTYYCHHE CHUCTEMBbI 3HAHMA 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSAX  (DYHKIIMOHMPOBAHMSI  MPOMBIIIUICHHOTO  TMPOM3BOJACTBA B  CHUCTEME
HAI[MOHAJILHOW JYKOHOMHUKH, (POPMUPOBAHHE SKOHOMHYECKOTO MBIIUICHUS M HCIOJIb30BaHUE
MOJTYYCHHBIX 3HAHUH B IPAKTUYECKOMN JACATEIHHOCTH.

2 B pe3yabTaTe n3y4eHHs IJMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obnadams CIETYIONTUMA KOMITETCHIIMSMHA U UHIAMKATOPAMH MX JOCTHKCHHUS

VK-9.1; YK-9.2; VK-9.3; OIIK-2.1; OIIK-2.3; OIIK-2.5

Buame:

— OCHOBBI 9KOHOMHYECKOH KyIbTYPHI, B TOM 4HcCIlie (PUHAHCOBOW T'PaMOTHOCTH.
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Ymemy:

— UCTIOJIb30BaTh 3HAHUSI OCHOB 3KOHOMUKH IIPU MPUHITUH 0OOCHOBAHHBIX PEILICHUH.

Braoemy:

— HaBBIKAMH BBIOOpA SKOHOMHYECKH 0OOCHOBAHHBIX PEIICHUH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Beeoenue. Ocrho6vl pbiHOYHOU HIKOHOMUKU.

1.1. DxoHOMHUYECKHE TOTPEOHOCTH, Ojlara M pecypcbl. JKOHOMUYECKHE CHCTEMBI U HUX
cymHocTh. OOIIeCTBEHHOE MPOU3BOJCTBO M dKOHOMHYECKHE OTHOuIeHUs. [Ipon3BoacTBEeHHBIE
BO3MO>KHOCTH OOIIIECTBAa U SKOHOMHYECKHI BbIOOP. KprBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH yObIBalOIIEeH NpeAeTbHONW TMOJE3HOCTH. THMBI U MOJENU SKOHOMHUYECKHX CHCTEM.
DJIEMEHT SKOHOMHUYECKOW CUCTEeMbl. TpaaunuroHHas 3koHOMHUYecKas cucteMa. COOCTBEHHOCTh:
dbopMBI U TTyTH UX TpeoOpa3zoBaHUS.

1.2. PoiHOYHBIA MEXaHM3M chpoca U mpeaioxeHus. CoBepIIEHHAas M HECOBEPUICHHAS
KOHKypeHIIuU. ToBapHBI (PBIHOYHBIA) THI OOLIECTBEHHOrO Mpou3BoAcTBA. CyIHOCTE U
YCIIOBHSI BO3SHUKHOBEHHUSI pbIHKA. BUIbI ppIHKOB 1 UX cTpyKkTypa. @yHkiuu peiaka. ToBap u ero
cBoicTBa. Cripoc U mpeajiokeHne Ha peiHKe. [IoHATHE «3MacTUYHOCTBY. DJIaCTUYHOCTD CIIpoca
U TpPEJIOKEHHs, ToueyHas H JyroBas. CoBeplIEHHAass M HECOBEPIICHHAs KOHKYPEHIIMH.
Mounomnonus. Makcumuzanus npruObLUTd MOHOTOTUCTOM. OJUTOTOHSL.

1.3. ITonsiTHE HALTMOHAJIBHOW YKOHOMHUKH, OCHOBHBIE MAaKPOIKOHOMUYECKNE TTOKA3ATEIH.
[ToHATHS COBOKYITHOTO CIPOCa W COBOKYIHOTO MPEIJIOXKEHUs, (aKTOpPhI, BIUSAIOIINE HA HUX
n3meHeHus. IloTpeOnenuss U cOepekeHus. DKOHOMHUYECKHH Kpyroodopot. IIpousBoacTro,
oOMeH u pacnpenenenue. [lorpedbnenue, coOepexeHne, HHBECTUIIMN TOBAPOB U YCIIYT.

1.4. dunancoBass cucremMa W (QuHAHCOBas MOJUTHKA oOmmiecTBa. ['ocymapcTBEHHBII
OIOKET M TOCYHAapCTBEHHBIN nonr. Hajmoru u Hajorosast cucrema.

Pa3zoen 2. Dxonomuueckue ocnogwl ynpasieHus npou3800CmeoM.

2.5. llpeanpustue Kak CyOBEKT PBIHOYHOTO XO3SHUCTBA. DKOHOMHYECKHE 3aKOHBI H
OCOOCHHOCTHM HX TMposBIeHUS Ha mnOpeanpuarud. Poap coenuanucra XUMHYECKON
IPOMBINUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOW SKOHOMHMKU. lIpennmpusarue — kak
CyOBEKT ®  OOBEKT NPEANPUHUMATEIBLCKOW  JEATEIBbHOCTH. 3aKOHOJAaTelbHas  0asa
NpeANPUHUMATENICKON esTeNibHOCTU. HopMaTUBHO-TIPABOBBIE AaKThI, PErVIAMEHTHUPYIOLINE
NeSTeNbHOCTh  mpennpusatus. OpraHM3allMOHHO-TIPABOBbIE (OPMBI  MPEIIPUHUMATEIHCKON
JESTENIbHOCTH U KPUTEPUU UX BBIOOpa. DOpMbI COOCTBEHHOCTH. BHEIIHSIS U BHYTPEHHSS cpeaa
PEANPUITHS.

2.6. MarepuanpHO-TeXHHUeCKass 0a3za mpousBoAcTBa. CeIppeBas W TOIUIMBHO-
JHepreTuyeckas 0aza XUMHUYECKHMX MpOU3BOACTB. Ilpom3BoicTBeHHass mporpamMma H
MPOM3BOJICTBEHHAS MOIIIHOCTh MpeanpusaTus. KauecTBO 1 KOHKYPEHTOCTIOCOOHOCTh TMPOAYKIIHH.
DKOHOMHYECKOE O0OCHOBaHME BbIOOpa ChIpbS M TOIUIMBA.  PecypcocOepexeHue.
AJNbTepHATUBHbBIE UCTOUYHUK CBHIPbS U S3HEeprun. OpraHu3anus CKiIaJcKoro X0o3sicTaa.

2.7. MarepuanbHO-TEXHUYECKHE pecypchl npeanpuarusi. OCHOBHbBIE MPOU3BOJICTBEHHBIE
GOHIBI XUMUYECKUX TPEANPUATHNA: TOHATHE, Kiaccupukamms u CTpykTypa. lloHaTtne u
CTPYKTypa OCHOBHBIX cpencTB. OIIEHKa OCHOBHBIX CpEACTB. MeTonbl OLIEHKH OCHOBHBIX
donmoB. Iloka3aTenu WCMONB30BAHUS OCHOBHBIX TPOM3BOACTBEHHBIX (oHIoB. M3HOC U
amopTu3alus OCHOBHBIX (oHHOB. OreHka 3()QPEeKTUBHOCTH HCHOJIB30BaHUS OCHOBHBIX
MPOU3BOJICTBEHHBIX (DOHIOB. Bocmpous3BoacTBO OCHOBHBIX CpeAcTB. OOOpPOTHBIE CpPENCTBa
HOPENNpPUATHS: TIOHSATHE, COCTaB U CTPYKTypa. McTounuku GpopmMupoBaHusi 000OPOTHBIX CPEJNICTB.
O06opaunBaeMOCTh  OOOPOTHBIX  CpeACTB. MarepuanbHble 3amachl HAa  MOPEINPHITHH.
Omnpenenenne MOTpeOHOCTH B 0OOPOTHBIX CPEJICTBAX.

2.8. TpynoBeie pecypcbl mnpeanpustus. llepcoHan mnpeanpusatuss M €ro CTPYKTypa.
OcHOBBI OpraHuzanuu Tpynaa Ha npeanpusaTuu. HPeKTUBHOCTh UCHOIb30BaHUS MEPCOHANa U
pabodero Bpemenu. [Ipon3BoaWTENnbHOCTh TpyJda M oruiata Tpynaa. OpraHuzanus 3apaOOTHOM
miaTel Ha npeanpuatud. CoctaB U CTPYKTypa IPOMBIIUIEHHO-ITPOU3BOACTBEHHOIO IEPCOHANA.
[Ipon3BoauTENBLHOCTH TpyAa: MOHSATUE, TOKA3ATEIM U METOJIbI U3MepeHus. MHauBuayanbHas u
oOlIecTBeHHAsT ~ MPOU3BOJAUTENBHOCTh  Tpyna. Pe3depBel U (GakTOpbl  MOBBIIICHUS
MPOU3BOIUTENBHOCTU TpyJa. DOPMBI, CHCTEMBI U pa3Mep OIUIATHI TPyAa Ha MPEANPUATUH.
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Pasoen 3. Texnuxo-skoHoMuueckuti aHamtu3 UHHCEHEPHLIX PeuleHull.

3.9. loxonpl ¥ pacxoAbl HAa MPOU3BOJICTBO, W PEATM3ALMIO MPOAYKIIMUA TPEATPUATHS.
W3nepxku TPOM3BOACTBA MPOAYKIHH (CeOECTOMMOCTH), MPUOBUTh, PEHTAO0ETBHOCTH W
neHooOpazoBanue. IloHATue 3arpaTbl Ha MPOU3BOJACTBO M peaM3alMIi0  MPOAYKLIUHU
(cebectouMocTh). Buapl u 3Hadenwe kinaccudukamuu 3arpar. CTpykTypa 3arpar Ha
MPOU3BOACTBO U PEATU3ALMI0 MNPOAYKIUHU. TEXHUKO-IKOHOMUYECKUN AaHAIN3 HHIKEHEPHBIX
pemennii. OCOOCHHOCTH pacueTa 3aTpaT Ha MPOW3BOACTBO W PEaTH3AIUI0 MPOAYKIUU B
KOMIUIEKCHBIX IpOoHu3BOACTBaX. (OCHOBHBIE IyTH CHWKEHHUs 3aTparT Ha MPOU3BOJCTBO
nponaykuuu. Jloxoasl mpennpusTtus. [lonarue npuObuin U a0XoAa MPEANpUATHS, METOAbI UX
pacuera. PeHTabenpbHOCTh, €€ BUIOBI U METOABl pacyera. [lyTW TOBBIIICHHUS NPUOBUIH U
peHTabeIbHOCTH Ha MPEANPUATHUSX.

3.10. Llenoobpa3oBaHnue W IeHOBas MOJUTHKA. lleHa Ha TPOAYKIUIO W MPHUHLHUIIBI
neHooOpaszoBanus. Buael ien. CTpykTypa 1eHbl, cucTeMa IeH. B3anMocBsI3u 1IeH U U3AepIKEK.
LlenoBast nonutuka. Pa3paboTka 11eHOBOM CTpaTeruu.

3.11. ®UHAHCOBO-KPEIUTHBIC OTHOIICHUS MPEANPHUATANA U CHCTEMa HaJor000JI0KECHHS.
[Tonsarue, coctaB u cTpykTypa puHaHCOB npeanpusTus. [IpuHuune Hanorooboxenus. Hamoru
U IUIATEXXKH, YCTAaHOBIIEHHBIE 3aKOHOAATEIbCTBOM: BU/IbI, CTABKH, OOBEKTHI HAJIOTOOOJI0KEHUS U
CPOKH YILIAThI HAJIOTa B OFOJIKET.

4 O0beM yueOHO JUCUUIIJIMHBI

Bup yuye6Hoii padoTbi O6bem uenumIHHbL
3E Akan. 4. | AcTp.u.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,88 32 24
Jlexuun 0,44 16 12
[Ipaktrueckue 3austus (113) 0,44 16 12
CamocTosiTesbHasi padora 2,12 76 57
KonTakTHas camocrositenbHas paboTa 0.4 0,3
2,12
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 75,6 56,7
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ oeHKoH

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«ConuaJbHO-NICUX0JIOTHYECKHE OCHOBBI PA3BUTHS JTHYHOCTH

1 Heas aucnumauHbl — (GOPMHUPOBAHUE COIMAIBHO OTBETCTBEHHOW JIMYHOCTH,
CIIOCOOHON K CaMOOpraHU3alliU U Pa3BUTHIO, YMEIOIIEH BBICTPAaWBaTh U PEaTH30BBIBATH CBOIO
JKU3HEHHYIO CTpPATETHI0, CIIOCOOHOW YIpaBJsTh CBOMM BpPEMEHEM B HOBBIX COIMAJIBHBIX
peanusx, B YCIOBHSX HEHPEPHIBHOIO 00pa30BaHUs, YMEIOMIEH OCYIIECTBISATH COLMAIbHOE
B3aMMOJICHCTBUE U PEATM30BBIBATH CBOIO POJIh B KOMaH/IE.

2 B pe3yabTaTe N3y4eHHs IMCHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obnadams CIeTYyIONTUMA KOMITETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6;, VK-5.10;, YK-6.1; YK-6.2; VK-6.3;

VK-6.4; YK-6.5; YK-6.6

Buame:

— CYIIHOCTh TIpoOJIeM OpraHu3allid M CaMOOpPTraHU3aIlMU JIMYHOCTH, €€ TOBEJCHHUS B
IpyIIE B YCIOBHUSIX COBPEMEHHOTO OOIIECTBA M HEIIPEPHIBHOI'O 00PAa30BaAHUS;

— METOJIbl CaMOOPTaHU3alMK W Pa3BUTHs JUYHOCTH, BBICTPAMBAaHUS W peau3aliuu
TpaeKTOpI/II/I CaMOpaSBI/ITI/IH, BblpaGOTKI/I neacnojaraHusd M MOTHUBAILIMOHHBIX yCTaHOBOK,
Pa3BUTHS KOMMYHUKATUBHBIX CIIOCOOHOCTEH M TTOBEJICHUS B TPYIIIIE;

— O6H_IYIO KOHIICIIITUIO TGXHOHOFI/Iﬁ OpI‘aHI/IBaHI/II/I BpeMeHI/I nu ITOBBIIIICHU A
3 PEKTUBHOCTH €0 UCIIOIB30BaAHUS;

— METOJIMKHA U3YYEHHUS COIUAIBbHO-TICUXOJIOTHYECKUX SIBJICHUN B cepe ynpaBlieHHUS U
CaMOYTIPaBJICHUS TUIHOCTH, TPYIIIBI, OPTaHU3AIIUH.
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Ymemy:

— IJIAaHUPOBATh U PEIIaTh 3a/1a4U JIMYHOCTHOTO U MPO(EeCCHOHANBHOTO Pa3BUTHS,

— aHaJInu3upoBaTb CBOU BO3MOXHOCTU W OrpaHUYCHHA, HUCIOJIb30BATb MCTObI
CaMOJIMarHOCTHUKH, CAMOIIO3HAHUS, CAMOPETYJISIIUN U CAMOBOCIIUTAHUS;

— YCTaHaBIMBAaTh C KoOJuleraMu (OJHOTPYINIIHUKaMH) OTHOUIEHMS, XapaKTEpU3yIoIIHuecs
3 PeKTUBHBIM YPOBHEM OOIICHNS,

— TBOPYECKU INPUMEHATh B PELICHUM IPAKTHUYECKUX 3a1a4 MHCTPYMEHTBI TEXHOJIOTUHI
OpraHu3aluy BpEMEHH U MOBbIIICHHS 3PPEKTUBHOCTH €r0 UCIOIb30BAHHUS.

Braoemy:

— COOUAJIBHBIMU W TICUXOJIOTUYCCKUMH TCXHOJIOTHAMHU CaMOOPraHU3alluu W PA3BUTHA
JMYHOCTH, BHICTPAUBaHUS U pealn3alui TPAeKTOPUN CaMOPa3BUTHS;

— UHCTPYMCHTAMU OITUMH3ALUNU HUCIHOJb30BAHUA BPCMCHH, HABBIKAMH IUIAHUPOBAHUA
JUYHOTO U Y4eOHOIr0 BpEMEHH, HaBBIKaMU CaMOOOpa30BaHMS;

— TEOPETUYECKUMU M TPAKTUYECKUMHU HABbIKAMU MPEAYNPEXKACHUS U pPa3pelIeHHs
BHYTPUJIMYHOCTHBIX M IPYIIOBBIX KOH(IUKTOB;

— coco0aMy MOTHMBAIIMM 4JIEHOB KOJUIEKTHBA K JIMYHOCTHOMY M MPO¢eCCHOHATHLHOMY
Pa3BUTHIO;

— CIOCOOHOCTSIMM K KOHCTPYKTHBHOMY OOIICHUIO B KOMaHJE, PEpICKCHH CBOETO
MOBEICHUS U INJEPCKIMH Ka4eCTBAMHU,

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Pasoen 1. Obwecmao. nosbvie ycno6us u pakmopsl pazeumus TUYHOCMU.

1.1. CoBpeMeHHOE 00IIEeCTBO B YCIOBUSIX III00ATM3aluK U HH(POpMaTH3AIIH.
1.2. CouunanbHble MPOLECCHI.

1.3. MUHCTUTYTHI cCOLMaIN3aIuy JTUYHOCTH.

1.4. Uactutyt 06pazoBaHusl.

1.5. ConnanpHas 3HAYUMOCTD PO ECCUHN.

1.6. «Most mpoheccHst B COBpEMEHHOM POCCUICKOM OOIIECTBE.

Pazoen 2. Jluunocme. COL;uaJZbele U ncuxonocudecKkue mexnoaiocuu camoopcanuzayuu u
camopaseumust.

2.1. Ilcuxosorust TMYHOCTH.

2.2. Ctpareruu pa3BUTHs U CaMOPa3BUTHUS JTUYHOCTH.

2.3. CaMoopranuzaius u camopeanu3alus JUIHOCTH.

2.4. JINYHOCTH B CUCTEME HEMPEPHIBHOTO 0Opa30BaHMS.

2.5. llenenoyiaranue B JWYHOCTHOM H MPOo(decCHOHATBHOM pa3BUTHUU. [IpakTHKym
«ITocTpoeHue Kapbepbi».

Paszoen 3. I'pynna. Coyuanvueie u ncuxonozuieckue mexHoi02uu 2pynno8o20 no8eoeHus.
u 1odepcmaa.

3.1. Komnektus u ero hopmupoBanue. [Ipaktukym «lIcuxomorust oOmeHus .

3.2.Crunmu  pykoBoactBa u  juzaepctBa. IIpaktukym  «KomannooOpazoBaHue.
JlunepctBoy.

3.3. IlpakTukym «YmpaBieHue KOH(OIUMKTHBIMHA CUTYAIHSIMUA B KOJICKTUBEY.
3.4. [Ipaktukym «MOTHBBI JUYHOCTHOTO POCTa».

3.5. ConmanbHO-TICUXOJIOTUYECKOe 0OecreueHue yrpaBeH!s! KOJUIEKTUBOM. [IpakTukym
«VIcKycCTBO yNpaBIATh COOOM».

37



4 O0beM yueOHOH TUCHUILINHBI

. O0beM TMCUMTTHHBI
Bup yueOHoit padoTbl et

3E Akan. 4. | AcTp.u.

O0mas Tpy10eMKOCTh JMCIUIIIHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,88 32 24
Jlexun 0,44 16 12
[Ipaktrueckue 3austus (113) 0,44 16 12
CamocrosiTesbHasi padora 1,12 40 30
KonTakTHas camocrositenbHas paboTa L12 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIIUHBI ’ 39,8 29,85
Bua uTOroBoro KOHTpoJIs: 3auér
AHHOTanuaA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«O01mas 1 HeopraHuyeckKass XUMM D)
1 Heab aMcOMIUVIMHBI — TPUOOpETEHHWE 3HAHWM W KOMIICTCHIMH, (HOpMUPOBaHHUE

COBPEMEHHBIX TIPECTABICHUN B 00JIaCTH TEOPETUIECKIX OCHOB XMMHH U XMMHH JJIEMEHTOB.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUAMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.7; OIIK-3.2; OIIK-3.3; OlIK-3.4; OIIK-3.5

3namu:

— JJIEKTPOHHOE CTPOEHNE aTOMOB U MOJIEKYT;

— OCHOBBI TEOPUH XUMHUYECKOU CBSI3U B COCIMHEHUSIX PA3HBIX TUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUY;

— OCHOBHbBIE€ 3aKOHOMEPHOCTU TMPOTEKAHUSI XUMHUUYECKUX MPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl OTMCAaHUsI XUMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COEAMHEHHUI;

— MOJIyY€HHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTraHMUYECKUX BEIIECTB.

Ymems:

— BBINIOJIHATH OCHOBHBIE XHMMHYECKHE OIEpalud, OMNPENeNsiTh TEPMOJIUHAMHYECKUE
XapaKTEPUCTUKH XUMUYECKUX PEAKLIU U PAaBHOBECHBIE KOHLIEHTPALlUU BELIECTB;

— UCIIOJIb30BaTh OCHOBHBIE XHWMHMUYECKHE 3aKOHbI, TEPMOJMHAMHUUYECKHE CIIPABOYHBIE
JaHHbIE JJIs peleHus NpopecCHOHaNbHBIX 3a/1a4;

— IPOTHO3UPOBATh BIMSIHUE PA3UYHBIX (PAKTOPOB HA pPABHOBECHE B XUMHUYECKUX
peaKIusx.

Braoemy:

— TEOPETUYECKMMH METOJaMHU OIHCAHMS CTPOCHHUS U CBOMCTB NPOCTBIX M CIIOXKHBIX
BEILIECTB HA OCHOBE JJICKTPOHHOIO CTPOCHMUSI HMX aTOMOB U TMOJOXKEHHUS B MEPUOJAMYECKOU
CHUCTEME XMMUYECKHUX AJIEMEHTOB;

— OCHOBHBIMH HaBBIKaMU Pa0OTHI B XUMHUYECKOU TabopaTropuu;

— DKCHEPUMEHTAIbHBIMU METOJIaMU OMpENEICHUs] HEKOTOPBIX (PU3UKO-XUMUYECKUX
CBOWCTB HEOPTAHUYECKUX COCIUHEHUN.

3 Kpartkoe cogep:xaHue JUCUMILIIHHBI

Paszoen 1. Ilpunyunst xumuu.

1.1. Ctpoenue aroma.

BosHoBBIE CBOICTBa MaTepHalbHBIX 00BEKTOB. YpaBHeHHe Ae bpoins. CooTHomeHue
HeonpeneneHHocTe ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHUH [Ipenunrepa.

1.2. Tlepunonnyeckuil 3aK0H U epUOJUYECKasi CHCTEMA.

CoBpemenHas (opMmynHpoBKa Nepuoanueckoro 3akoHa. Ilepmonuyeckas cucrema u ee
CBS3b CO CTPOCHHEM aTOMOB. 3arOJHEHHE DJEKTPOHHBIX CIOEB M O0OJIOYEK aToMOB B
nepuoanyeckoi cucreme snmemeHToB .M. Menneneena.
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1.3. OKHCIUTENBEHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI.

Crenenn okucieHus. BaxxHelne OKMCINTENN U BOCCTAHOBUTENU. BakHelne cxeMbl
MpEBpAILCHHS BEUIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUIX.

1.4. Xumuueckas CBsI3b M CTPOCHUE MOJIEKYI.

KoBasieHTHast cBsi3b, OCHOBHBIE TOJIOKEHUSI METO/A BAJIGHTHBIX CBsizei. PaccMoTpenue
CXeM TIepeKpbIBaHMSA aTOMHBIX opOutaieil mnpu oOpa3oBaHMHM CBsi3ed B  MOJIEKyJax.
Tubpuansarys BOMHOBLIX QyHKIHH. OCHOBHBIE TTOIOKEHUS METOAA MOJIEKYJISIPHBIX OpOuTanei
(MO JIKAO). Metoa I'mnnecin. O01mne cBeIeHHs 0 KOMIUIEKCHBIX COSIMHEHUSX, UX CTPOCHUE.
MexmoieKkyisipHas 1 BHyTPUMOJIEKYJISIPHAs. BOLOPOIHAS CBsA3b. IOHHAs CBA3b Kak MpeAesIbHbINA
ciyyail KoBaJIeHTHOH cBsi3u. OOmIMe NpencTaBleHUs] O MEXMOJIEKYIIPHOM B3aUMOJICHCTBHU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBUS.

1.5. TloHsATHE O XMMHUECKON TEPMOINHAMUKE.

Tepmonunamudeckue  GYHKIMH ~ COCTOSHUSA  (XapaKTepUCTHUECKUE  (YHKIIHH).
BHyTpeHHSsI SHEpTUs ¥ SHTANBIH, UX (PU3NUEeCKHil CMBICT. TepMOXUMUS U TEPMOXUMHUYCCKHE
ypaBHeHus. 3akoH ['ecca u cineactBus u3 Hero. [lonarue 06 sHTpONMH, aOCOITIOTHAS SHTPOIHS 1
CTpOeHHUeE BellecTBa. MI3MeHeHrne SHTPONHH B Pa3IMUHBIX MPOIleccax.

1.6. [ToHsITHE O XMMUYECKON KUHETHKE. XUMUUYECKOE PAaBHOBECHE.

OpHOoCcTaANMHBIE U CIOXKHBIE peakLUU. 3aKOH JAeHCTBYIOIMX Macc. KoHcTaHTa ckopocTH
peakuuu. MONEKyJIIpHOCTh M MOPSAOK pPEaKUMH. 3aBUCUMOCTb CKOPOCTH pEaKIUH OT
TEMIIEpaTyphl; SHTAJIbIINA AKTUBALUU. | OMOTE€HHBIN U T'€TEPOrCHHBIA KaTaJIn3.

HctunHoe n kaxyiieecss paBHoBecusi. KoHcTaHTa XUMUYECKOro paBHOBecHs. CMeIleHUE
XUMHUYECKOro paBHOBecus, npuHuu Jle-Illarense — bpayHa.

Ouneprusi [m60ca, ee CBsA3b C PHTponued W SHTAIbNHEH. DU3NYECKUN CMBICT SHEPTHHU
['n66ca. DHTponuitHbIl W SHTaNBNUiHBI (akropel mpomecca. CBs3b AG'T ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBoXkaalomue 00pa3oBaHHWE  JKUIKUX  HCTHUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJUTOB. ACCOIMUPOBAHHBIE M HEACCOLMHPOBAHHBIC AJIEKTPOJUTHI.
Crenenpr aucconmanuu. KoHcTaHnTa aucconuanun. PaBHOBecHMe B CHCTEME, COCTOSIICH U3
HACBIIIIEHHOTO0 PacTBOpAa MaJlOpPACTBOPUMOIO AJIEKTPOJUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBOpax KOMIUJIEKCHBIX COEIMHEHUI. PaBHOBECHE qUCCOMAMU BObI, HOHHOE MPOU3BEACHUE
BOJIbI U €r0 3aBUCUMOCTB OT Temmneparypsl. Ilkana pH. ['maposnus cosen.

Pazoen 2. Heopeanuueckas xumus.

2.1. XuMus s-371€eMeHTOB. 2.2. XuMus p-3J1€MEHTOB.

Bonopoa-nepBelil 3JIEMEHT MEPUOIUYECKON CHUCTEMBI, €r0 JBOMCTBEHHOE IOJIOKEHUE.
OnemenThl 1-2 u 13-18 rpynn nepruoanYecKOd CUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHHH
DJIGKTPOHHBIX KOH(PUTYpallMi, BEIMYMH PAJAUYCOB, JJICKTPOOTPUIATEILHOCTH W OSHEPTUU
MOHU3ALMKA aTOMOB. TUNIMYHBIE CTENIEHU OKUCIICHUS. XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHUM M CBOMCTBAX OCHOBHBIX THUIIOB COEJUWHEHUW, MX IOJIyYECHHE.
[IpupoaHble coeqMHEHNs, TOIYyYEeHUE U IPUMEHEHUE.

2.3. Xumus d-anemeHToB. 2.4. Xumus f-31eMeHTOB.

OneMeHTbl 3—12 rpynnm mNepuoJuyYecKOd CHUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHUU
ANEKTPOHHBIX KOHPUTYpaLUi, BETUUYHUH PAJNyCOB, SHEPTUU MOHU3AIINH, XapaKTEPHBIX CTEIeHEH
OKHUCJICHUS, KOOPAMHAIIMOHHBIX 4YHCEN aToMoB. llpupoaHble coeAUMHEHUs, TMOJy4YeHUe U
COTIOCTaBJIeHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemiecTB. CTpoeHue M CBOWCTBa
OCHOBHBIX THUTIOB coeinHeHn. OcoOeHHOCTH f-2IeMEHTOB.

4 O0beM yueOHO# JUCUUIIJIMHBI

Btz VieBHOM paGOTLE Bcero 1 cemecTp 2 cemecTp
ry P 3E | Akaa. 4. | 3E | Akag. 4. | 3E | Akaa. 4.
Obwas Tpyroemiocts 12 432 7 252 5 180
JAHUCIUNTHHBI
KounrakTHas pa6ora: :,f 3 193 3,11 112 2,22 80
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Jlexun §’7 64 0,89 32 0,89 32

[Tpaktuueckue 3ausatus (113) 8 8 32 0,89 32 — —

TlaGoparoprre paGoTs1 (JIP) > e [133] a8 133 48

CamocTosiTeJIbHAs padoTa: ,‘7‘ -6 168 2,89 104 1,78 64

CamocTosiTeTbHOE U3YYCHUE 4,6

pa3aenoB AUCUUTUIMHBI 7 168 2,89 104 1,78 64

Buasbl KOHTpOJIA:

IK3aMeH 2 71 1 36 1 36

KonrtakTHas pabora —

IIPOMEXKYTOUYHAsl aTTECTALIUS 2 0.8 1 0.4 1 0.4

IToaroroBka K 3K3aMeHy 71,2 35,6 35,6

Bua uTOroBoro KOHTpoOJIf: JK3aMeH IK3aMeH
. Bcero 1 cemecTp 2 cemecTp

B
1A y11eOnoit padoTeI 3E | Actp.u. | 3E | Actp. . | 3E | Actp. u.

Oo0mast Tpy10eMKOCTh 12 324 7 189 5 135

JM CITAILINHbBI

KonrakTHas padora: 553 144 3,11 84 2,22 60

Jlexnun 1é7 48 0,89 24 0,89 24

[Tpaktuueckue 3ausatus (I113) 0§8 24 0,89 24 — —

JlaGopaTtopusie padoTs (JIP) 365 96 1,33 36 1,33 36

CamocrosiTesibHast padora: 4,;6 126 2,89 78 1,78 48

CaMocToATEIbHOE N3YUECHHE 4,6 126 7.89 73 178 48

pa3aenoB AUCUUTUIMHBI 7 ’ ’

Buabl KOHTpOJIA:

IK3aMeH 2 54 1 27 1 27

KonTrakTHas pabora —

IIPOMEKYTOYHAsl ATTECTALMS 2 0,6 1 0,3 1 0.3

IToaroroBka K 3K3amMeny 53,4 26,7 26,7

Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH

AHHOTan U padoyeil NPOrpaMMbl JUCHHUILJIMHBI

«Oprannqeacaﬂ XUMMUSD»

1 Heap AUCHUILIMHBI — IPUOOPETEHUE CTYICHTaMU 3HAHUN O CTPOCHHM OPTaHMYECKUX
COCIMHEHUHN, OCHOBHBIX XHUMHYECKHX CBOMCTBaxX pa3IMYHBIX KJIACCOB OPraHUYECKHX
COCIMHEHUH M METO/IaX MX MONyYeHUs], KaK MIPOMBIIIICHHBIX, TAK U JJA00PATOPHBIX.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:

Obaaoams CleNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.7; OIIK-3.2; OIIK-3.3; OlIK-3.4; OIIK-3.5

3namu:

— TEOPETHYECKHE OCHOBBI CTPOCHHMS M CBOMCTB Pa3M4YHBIX KIJIACCOB OPraHMYECKHUX
COCTMHCHMIA;
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— CrmocoObl TONYyYeHHS M XUMHYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB OPraHMYECKUX
COCITUHCHMIL;

— OCHOBHBIE MEXaHU3MBI [TPOTEKAHUSI OPraHUYECKUX PEAKIIHHA.

Ymems:

— MPUMEHATh TEOPETUYECKUE 3HAHUS JUISI CUHTE3a OPTraHWYECKUX COCTUHEHUM Pa3IM4HbIX
KJIaCCOB;

— aHAIM3UPOBATH U MPE/ICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHMUECKUX COSIMHEHU;

— COCTaBJIAITh CXEMbI CHHTE3a OPIraHUYECKUX COCMHEHUI, 33JaHHOTO CTPOCHMSL.

Braoemn:

— OCHOBaMH HOMEHKJIATYPBI ¥ KJIacCH(PUKAIMN OPraHUYECKUX COSINHEHU,

— OCHOBHBIMH TEOPETUYECKUMH NPEACTABICHUSAMH B OPraHUYECKOW XUMUH;

— HaBBIKaMH 00OCHOBAHUS PALIMOHAIIBHBIX CITIOCOOOB MOTYYEHUS] OPraHMYECKUX BEIIECTB.

3 Kpartkoe coaep:xaHue JUCUMILITHHBI

Pasoen 1. Teopus xumuueckozo cmpoeHus u HacvliyeHHvle y2ne6000poosl (YB).

1.1. [Ipupona XuMHUUYECKOM CBSI3HU.

IIpupona xoBameHTHOM CBsA3H.  Dopmynsl Jlbrouca. PopmanbHbiil 3apsa. Teopus
rudpuanzanuu AO. Teopust OTTaTKUBaHUS AIEKTPOHHBIX Map BasieHTHOH 06onouku (OOI1BO)
dbopma Mornekyn. ATOMHO-OpOUTaNIbHBIE MO, DPPEKThl B opranndeckoit xumuu. [TorsTre o
MEXaHU3ME XMMHUYECKOW peakuuu. [IpomexyTodyHble COEAMHEHUS M YacCTHI[l OPraHUYECKHX
peaKuuii.

1.2. AnxaHsl.

I'omonornueckuit  psag.  W3omepus.  Homenxmarypa.  CrmocoObl  MOJTy4eHHS.
[IpocTpancTBeHHOE M 3JIEKTpOHHOE cTpoeHne. duszmdeckue cBoiicTBa. OOMmas xapakTepucTHKA
peakuunoHHOU criocooHocTH. [TocTynar XsMMoH A,

1.3. Ctepeounzomepus.

Tunbl cTepeon3oMepoB: KOH(GOpPMEpPHI, TEOMETPUUYECKHE W30MEphl, SHAHTHOMEPHI.
Onrtuueckass W30MepHUs. XHUPATbHOCTh. OJHAHTHUOMEpHL. Paremuyeckas cmech. CrocoObI
IPOCTPAHCTBEHHOTO HM300paKEHUsI ONTHYECKUX H30MepoB. OTHocuTenbHas U aOCOIIOTHAS
koHpurypamuu. IIpoexknun dumepa. D,L-Homenkmarypa. R,S-Homenknarypa. Ilonstue o0
ONTUYECKON aKTUBHOCTU COCTMHEHUH C IByMS aCUMMETPUUYECKUMU LIEHTPaMHu.

1.4. IluknoaakaHBbI.

I'omonornueckuii psa. M3omepus. Homenknarypa. Cnoco6st nonyuenusi. Kondopmarium.
Tunbl HanpsH>KEHUH B IUKIIaX. OU3NYECKUE CBOMCTBA. Peakiny [UKI0aJIKaHOB.

Pasoen 2. Henacviuennule yene6o0opoobl.

2.1. AnxeHsl.

I'omonornueckuit  psg.  W3omepus.  Homenkmarypa.  CrnocoObl  MOTy4eHHS.
[IpocTpancTBeHHOE cTpoeHUE. PU3NYECKUE CBOMCTBA. Peakiuy aJIKEHOB.

2.2. AJIKUHBL.

l'omonornuecknit  psa.  M3omepus.  Homenxmarypa.  CrnocoObl  TONTyYEHUSI.
IIpocTpaHCTBEHHOE U 3IIEKTPOHHOE CTpOeHUE. PU3HUECKHUE CBOMCTBA. Peakiiuy ankuHoOB.

2.3. AnkaaueHnl U IOJIUEHEI.

[loHATHE O mNEPUUMKIMYECKUX peakiusax. ['omonornueckuit psn. Kiaccuduxanms.
N3omepusa. Homenknatypa. CrnocoObl momydeHus. Peaxkmmm 1,3-ankagumeHoB. Ilonstue o
nepuIMKInYeckux peakuusax. Lluknonpucoenunenue. OcobeHHocTr peakuuit Junbca-Anpaepa.

Pazoen 3. Apomamuueckue coedunenus.

3.1. Teopun apoMaTUYHOCTH.

CoBpeMeHHBIE TIPEACTABICHUS O CTPOSHUU OeH3071a. ApOMaTHYECKHI XapakTep OeH307a.
Oueprus conpspkeHus. OOIMe KpUTEpUn apOMaTUIHOCTH.

3.2. CoequHenus OEH30BHOTO Psijia.

N3omepus. Homenknarypa. CrnocoObl momydeHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
ctpoenne. Ousndeckue cBoiicTBa. O0IIast XapaKTepUCTHKA PEaKITMOHHOU CITOCOOHOCTH.

Pasoen 4. I'anozcenonpouszeoonvie. Cnupmoi, penonsi, npocmoie 2¢hupbi.

4.1. I'anoreHonpou3BOIHEIE.

Knaccudukanus. Homenknatypa.
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Anxun- u  ammwiranoreHunsl.  M3omepusa. Howmenxmatypa. CrocoObl mosTyueHHs.
[IpocTpancTBeHHOE M AJIEKTPOHHOE  CcTpoeHwe. Dusnmueckue  cBoiicTBa.  Peakumm
HYKJICODUITHHOTO 3aMEIICHUs W OTIICTUICHUSI. BUMONEKYISpHBIH MeXaHu3M HYKJICO(PUIHHOTO
3amerneHust (Sn2).

MoOHOMONEKYIAPHBI MeXaHU3M HYKJICO(UIHHOTO 3aMelieHHs. Peakiuu OTIHIenIeHus.
B-DnumunupoBanue. Mexanusmsl E1 u E2. ApomaTrueckue raioreHornpou3Boanbie. MexaHusm
3aMEIICHMs] TajJoTeHa B aKTHBHPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTtuBupoBaHHBIC
rajJjOreHONPOU3BOIHBIE APOMATHUYECKUX YIJIEBOJOPOJOB; APUHOBBI MEXAHU3M 3aMEIICHUS
rajoreHa.

4.2. DNeMeHTOPraHuYeCKHe COCTUHEHUS.

XapakTepucTuKa CBS3€H YIJIEpOA-3JEMEHT B 3aBUCHMOCTH OT IOJIOXKEHHS JJIEMEHTA B
Ilepuongnueckoil cucreMe 3JIeMEHTOB. Merautoprannueckue coenuHeHus. HomeHkmarypa.
CrnocoObl TIOJTY4eHHUS! JINTHA- W MarHUHOPraHWUYEeCKuX coefauHeHui. Peakums ['punbspa,
Mexanu3M. Ctpoenue peaktuBoB ['punbsipa. X peakuuu ¢ COCAMHEHUSIMU, COJEPKAIIUMU
AKTHBHBIN aTOM BOJOPOAA: KUCIOTAMHU, CIIUPTAMH, AaMUHAMH.

4.3. CnupTsl.

Opnnoaromubie cnupthl. Kiaccudukamus u HOMeHkiarypa. CrmocoObl MONTydYeHHS.
[IpocTpaHCTBEHHOE UM DJIEKTPOHHOE CTPOCHHE. XHWMHUYECKHME CBOWMCTBA. MHOroaroMHble
criupThl, ['mukonu. I'muniepun. CrocoOwl nmosrydeHus. DU3HMYECKHEe M XUMUYECKHUE CBOMCTBA.
[IpakTHueckoe npuMeHEHHE.

4.4. ®eHobl.

Knaccudpukanus u HoMmMeHkmatypa. CrocoObl monydenus. Duszndeckue CBOWCTBA.
[IpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOeHUE. XMMUYECKUE CBOMCTBA.

4.5. Tlpocteie 3pupsi.

Knaccudukanms u HoMenkiarypa. CrocoObl momydeHus. Ddusmyeckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JEKTPOHHOE CTPOCHHE. XUMHUYECKHe cBOMCTBa. Llukianyeckue 3Qupsbl.
Kpayn-a¢ups1. KommiekcoobpazoBanue ¢ nvoHaMu MeTauIoB. [IpuMeHeHwme.

4.6. DNIOKCUCOEHEHHUSI.

N3omepus.  Homenkmarypa. CmocoObl  monydeHus.  DuU3NUECKWe  CBOWMCTBA.
IIpocTpaHCTBEHHOE UM DJIEKTPOHHOE CTPOCHME OTUICHOKCHMJA. XHMHYECKHE CBOWCTBA.
MexaHu3Mbl peaknuMii ¥ HAlpaBlIE€HUE PACKPBITHS Kojbla. [IpuMeHeHne B NPOMBIIIIIEHHOM
OpPraHUYECKOM CHUHTE3E.

Pazoen 5. Anvoecuowl, kemonwl. Kapbonoswvie kuciomol u ux npou3eooHbwie.

5.1. Anbaeruapl U KETOHBI.

Knaccudukamus wu  HOMeHnknarypa. CrnocoObl monydeHusi. Dusnueckwe CBOWCTBA.
IIpocTpaHCTBEHHOE U DJIEKTPOHHOE CTpOeHUE. XUMUYECKHUE CBOKUCTBA.

5.2. OgHOOCHOBHBIE (MOHOKapOOHOBBIE) KAPOOHOBBIE KHCIOTHI.

OnHoocHOBHBIE KapOOHOBBIE KUCIOTHL. Kimaccudukamms m HoMeHkiaTypa. CrocoOb
nonyueHusi. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE cTpoeHue. BogopoaHsie cBsizu B KapOOHOBBIX
kucioTax. Xummuueckue csorictsa. OH-KucnotHocTs.

5.3. OyHKIMOHAIBHBIC TMPOM3BOJIHBIC KAPOOHOBBIX KHCJIOT: TajOT€HAHTHIAPUJIBI
(auuaTanoreHu bl ), AHTHIPUIBI, CIOKHBIE d(DUPBI, AMHJIBI, HUTPHIIBL.

Oco0eHHOCTH TTPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTpOoeHMs. KUCIOTHBIN M OCHOBHBIM
Karaqu3 B XUMHH (DYHKIMOHAIBHBIX MPOU3BOJHBIX KapOOHOBBIX KHUCIOT. lloHsaTne o
HYKJICO(PHIHPHOM KaTaIu3e.

lanorenanrunpuael. CrnocoObl monydenus. Bzaumonelicteue ¢ BaxkHedmmumu N- u O-
HykieopmiaMu (Boja, CHUPTHI, aMMHUAaK, AaMHHBI, TUIPA3HH), MEXaHU3Mbl PEaKIIH.
Boccranosiienue 10 anpaeruios no PozenmyHay.

Cnoxnsie 3¢upbl. CriocoObl moiydeHus. [HUaponau3 CIOoXKHBIX 3()UPOB B YCIOBUSIX
KHCJIOTO M OCHOBHOI'O KaTaju3a, MEXaHU3Mbl IPOLECCOB. AMMOHOJIM3, MEXAHHU3M PEaKLHH.
Peaknum ¢ MeTaNIOOPraHUYECKHMHM COEIMHEHMSIMH, BOCCTAHOBJIEHUE [JI0 CIHUPTOB H
aJbJACTUIOB.

AHruapuabl kKapooHOBBIX KHUCIO0T. CriocoObl moiydeHus. Peakiiuyu aHruapuaoB KUCIIOT.
Keren, nonyuenue u cBoicTBa.
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Hutpunel. Cioco06b1 nonydenusi. Kuciprii u menoyHoi TUApoIu3 HUTPUIIOB, MEXaHU3M
nporeccoB. BoccTaHOBIIEHNE KOMIUIEKCHBIMU THAPUIAMU METAJUIOB 10 AMHUHOB M AJIbJIETUOB.
BzaumopeiicTBue ¢ MarHuii- ¥ JIMTHMOPTraHUYECKUMH COEITMHEHUSIMMU.

Amvunpl. CriocoObl monmydeHusl. ['maponus, MexaHW3M peakuud. BoccTraHoBieHue 0
amuHOB. /leruapatauus amunos. [leperpynnupoBku ['opmana, MexaHU3M peaKIHH.

5.4. MHOTOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

MHOroocHOBHBIE ~ KapOOHOBBIE KHUCIOTHL. JIMKapOOHOBBIE KHUCIOTHI JKUPHOTO U
apomarnueckoro psna. Homenxmarypa. CriocoObl momydeHus. Du3nueckne W XHMUUYECKHUE
ceoiictBa. OH-Kucnornocts. OOpazoBanne (yHKIMOHATIBHBIX TPOU3BOJIHBIX. Peakmmw,
IIPOTEKAIOIIUE IIPU HarpeBaHuu. L{ukimyeckne aHruIpuabl: ojay4eHue, cBoucTea. Ilpumenenne
JTUKapOOHOBBIX KUCJIOT B MPOMBIIIJICHHOM OPTaHU4YE€CKOM CHHTE3E.

ManoHoBBIl 3¢up, crnocoObl noiydeHusi, crpoenue, CH-kucnorHocts. Peakumn
ANKWIMPOBaHUs, TUApPONu3a, JekapOokcuiaupoBaHus. CuHHTE3bl KapOOHOBBIX KHCIOT U3
MaJIOHOBOrO 3(dupa. Peaknum KOHIEHCAMW MaJOHOBOTO 3¢upa ¢ KapOOHWIBHBIMU
coenuHeHusiMu (peakuus Kuépenarens), peakuusi Poguonosa.

5.5. 3ameméHHbIe KapOOHOBBIX KUCIIOT.

Knaccudukanms u HomeHknarypa. ['anorenzameménasie KUciaoT. CrocoObl MOIyICHHS
O- U [-TaJoreHo3aMeuIeHHbIX KHUCIOT. [ MIpPOKCHKUCIOTH: KiIacCU(UKAIUS U HOMEHKIATYpA.
OCOOEHHOCTH CBOMCTB Ol-, 3-, Y-TaJOr€H3aMEIIEHHBIX U TUIPOKCUKUCIOT. JIaKTUIBI, JIAKTOHBI.
AmuHokuciotel.  Krnaccudukamus u HomeHknatypa. Peakumst PommonoBa OcobeHHOCTH
peakuuu dTepudUKANNK, AIKWIAPOBAHHWS U  AIMUIMPOBAHHMS aMHUHOKHUCIOT. Peakiumn
JINa30TUPOBAHUS.

Pasoen 6. A3omcooeporcawue u cemepoyurnuieckue coeOuHeHus.

6.1. Hutpocoenunenus.

Knaccupukanus u Homenkiarypa. CmocoObl momyuenusi. I[IpocTpancTBeHHOE U
3JIEKTpOHHOE cTpoeHue. OOImas XapakTepucTUKa PEaKIMOHHON CIOCOOHOCTH. XHUMHUUYECKHUE
cBoiicTBa. TayroMepusi IEPBUYHBIX i BTOPHUYHBIX aTU()aTHISCKUX HUTPOCOCTMHEHUN.

6.2. AMUHBIL.

Knaccupukanus u HoMmeHnknarypa. CrocoObl monyueHus. Dusnueckue CBOWCTBA.
[IpocTpaHCTBEHHOE © 3JIEKTPOHHOE CTpOE€HUE. XHMHUYecKue cBoHcTtBa. CTpoeHue u
OCHOBHOCTb. Peakmuum ¢ KuUCIIOTaMu, CTPOEHHE COJIEH, HMX HOMEHKIAaTypa U CBOMCTBA.
AJIKUIMPOBaHNE M AUMJIMPOBAHME; MEXAHU3MBI 3THX peakuuil. YeTBEepTUUHbIE aMMOHUEBBIE
COJIM M OCHOBAHUS: MOJIyYEHUE, CTPOECHUE, CBOMCTBA; PACILEIVIEHNE YETBEPTUYHBIX AMMOHHMEBBIX
OCHOBaHWM, HampaBieHue peakuuid. [IpaBuwmo T'opmana. Peakmum amMuHOB ¢ a30THCTOM
KHCJIOTOM, MeXaHu3M peakuuu. OcoOEHHOCTH peakIui 3IEKTPOPHUIBLHOIO 3aMELICHHUS B
apOMAaTUYECKUX aMUHaxX (HUTPOBAHHUE, TaJOTEHUPOBAaHHE, CYJIb(PUPOBaHKE, (POPMUIHPOBAHUE).
OKuclIeHHEe aMUHOB.

6.3. A30- U 1Ua30COoeTUHEHUS.

[Tonyyenue nua30COCAVHEHUN pEaKLUEW IHAa30TUPOBAHHUS: YCIOBHUS IPOBEICHUS
peakuMM M MEXaHW3M, NPHUPOJa HUTPO3UPYIOUIErO peareHTa; pas3jiMuus B YCTOWYHUBOCTH
HACBILIEHHBIX U ApOMAaTUYECKUX IHUAa30coeInHeHU. Dusznueckue cBorcTBa. [IpoctpancTBeHHOE
U DJIEKTPOHHOE CTPOECHHE apOMaTHYECKHX AUA30COEJUHEHHUH B 3aBucHUMOcTH OT pH cpensi,
TayTOMEpPHBIEC IpeBpallieHus . XUMUUECKAE CBOMCTBA. Peakuuy, MpoTeKarolue ¢ BbLICICHUEM
a30Ta: 3aMelICHNE TMa30HUEBON TPYMNIBI HA THIAPOKCHU-, AJIKOKCUTpYyIITy, GTop, Hox. Peakiuun
paZMKaIbHOTO 3aMELICHUS JUa30TPYIIIbI HA XJI0p, OpOM, IMAHOTPYIITY, HUTPOTPYIIITY, BOAOPO,
Peakuuu, mnporekaromue Oe3 BBIACIEHHS a30Ta: BOCCTAHOBIEHHME [0 apHITHIPA3HUHOB.
A3ocodeTtanue. A30- U JUA30COCTABISIONINE, YCIOBUS COYETAHUS ¢ aMHMHAMHU U (hEeHOIaMH.
[Tonyuyenue u npruMeHEHHUE a30COCAMHEHUI, a30KPACUTEIIH.

4 O0beM yueOHOH THCHUILINHBI

Bita V61Ol DAGOTEI Bcero 2 cemecTp 3 cemecTp
Y P 3E | Axan.u. | 3E | Akan u. | 3E | Akan. 4.
O01mas Tpy10eMKOCTh 9 324 3 108 6 216
AUCHHUIITHHBI
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KonrakTHas padora: 3,56 128 1,78 64 1,78 64
Jlexun 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
CamocTosiTesibHasi padora: 4,44 160 1,22 44 3,22 116
K;(;{:Ta;THa;I CaMOCTOSTEIbHas 0.4 0.4 B
I()Jat OCTOSITEJILHOC N3yUCHHUE 4,44 1,22 3,22
MOCTOATEIILHOC H3YHCHH 159,6 43,6 116
pa3JeNoB JUCIUILINHEI
Buabl KoHTpOJIA:
IK3aMeH 1 36 — - 1 36
KonrtakTHas pabora —
0,4 - 0,4
IIPOMEKYTOYHAsL aTTECTALMS 1 - 1
IToaroroBka K 3K3aMeHy 35,6 - 35,6
3auér ¢
Buj MTOroBOro KOHTPOJIS: . OK3aMeH
OLIEHK O
. Bcero 2 cemecTp 3 cemecTp
Bun yuebroii padorst 3E | Acrp.u. | 3E | Acrp.u. | 3E | Acrp. u.
O01mas Tpy10eMKOCTh 9 243 3 81 6 162
JM CITUTIJINHBI
KonrakTHas padora: 3,56 96 1,78 48 1,78 48
Jlexun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesbHas padora: 4,44 120 1,22 33 3,22 87
KonTakTHas camocToATEeIbHAS
aboTa 0,3 0,3 -
Ié 4,44 1,22 3,22
aMOCTOSATEIILHOE N3YUCHUE 119.7 32.7 ’7
pa3eNoB JUCIUILINHEI
Buabl KoHTpOJIA:
IK3aMeH 1 27 - - 1 27
KonrtakTHas pabora —
0,3 - 0,3
IIPOMEKYTOYHAsL aTTECTALMS 1 - 1
IToaroroBka K 3K3aMeHy 26,7 - 26,7
3auéT ¢
Buj MTOroBOro KOHTPOJIS: . JK3aMeH
OLIEHK O

AHHOTanu padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«AHAJIUTHYECKAST XUMHSA»

1 Heab AUCHUNJIMHBI — TMPUOOPETCHHE OOYYAIOMMUMHKCS 3HAHWW W KOMIICTCHIIHH,
HEOOXOUMBIX JIJISl PeHICHHS] KOHKPETHBIX 33]]a4 XMMHYECKOTO aHaIIK3a.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obaaoams CeqyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6.

Buame:

— OCHOBHBIC TIOHSTHS, TEPMUHBI, METOIbI ¥ MPHUEMbI KAYECTBEHHOTO M KOJIWYECTBEHHOTO
XHUMUYECKOr0 aHAIIN3a;

— TEOPETUYECKUE OCHOBBI (PU3MKO-XUMUUYECKHX METO/IOB aHAJIN34;

— NPUHIUOBL  pabOTBl  OCHOBHBIX TMPUOOPOB, HUCHOIB3YEMBIX JJSI  TPOBEACHHUS
KAayeCTBEHHOTO M KOJMYECTBEHHOI0 aHAIM3A.

Ymemn:

— IPUMEHATh  NMPUOOPETCHHBIE  MPAKTHMUYECKHE HABBIKK B MPOPECCHOHAIBHOU
JeATEeTbHOCTH JJIs PEIICHUS] KOHKPETHBIX aHATMTUYECKUX 3a]1ay;
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— MIPOBOJIUTH OOOCHOBAHHBIN BBHIOOP METOJA aHAIHM3a C YYETOM el U 0COOCHHOCTEM
JTAaHHOM MPAKTUYECKOH 3a/1auu;

— HpOBO,Z[I/ITI: paC‘-IeTBI Ha OCHOBC HpOBe,Z[GHHBIX HCCH@I[OBaHHﬁ;

— IPOBOJIUTH METPOJIOTUYECKYIO OIICHKY PEe3yJIhTAaTOB KOJIMYECTBEHHOTO XUMHUYECKOTO

aHaJmu3a.

Bnaoemn:

— OCHOBaMH METPOJIOTUYECKOW OIICHKH PE3YJIbTaTOB KOJIWYECTBEHHOTO XUMHUYECKOTO
aHaJIn3a;

— IpUeMaMu  WMHTEPIpPETAllMK  PE3y/IbTaTOB aHajnu3a Ha OCHOBE KBAJTMMETPHUYCCKUX
OIICHOK;

— METOOJIOTHEN XUMHUYECKUX U (U3MKO-XMMHUYECKHX METOJOB aHalu3a, IIHMPOKO
UCIIOJIB3YEMBIX B COBPEMEHHON aHATUTUYECKOMN IPAKTUKE.

3 Kpartkoe coaep:xaHue JUCUMILITHHBI

Pasoen 1. Hoenmugurayus uonos snemenmos 8 pacmeopax.

1.1. BBeneHune B COBpEMEHHYIO AaHATUTUYECKYIO XUMUIO.

AHanuThueckas XHWMHs KaK OCHOBAa METOJOB HM3YYEHUS M KOHTPOJII XUMHUYECKOTO
COCTaBa BEIIECTB B MaTEPUAJIBHOM IMPOU3BOJICTBE, HAYYHBIX HCCIEIOBAHMAX, B KOHTPOJIE
00BEKTOB OKpYyXarollel cpensl. Buasl aHanmmza. DJIeMEHTHBIH, MOJEKYISApHBIN, (a3oBbIl U
M30TONHbIM  aHanmu3. KonnuecTBEHHBIM UM KAuyeCTBEHHBIM  aHajdu3 OpPraHUYECKUX U
HEOPraHMYECKUX BELIECTB. XUMHUYECKHE, (PHUIUKO-XMMHUYECKHE METOJbl aHalMu3a, uX
B3aUMOCBSI3b, COOTHOILIEHHWE U MPHUMEHEHHE. AHAIUTUYECKUM CUTHAJI KAaK HOCHUTEIb
Ka4eCTBEHHOW M KOJIMYECTBEHHOW uHGopmauuu 00 oO0wvekTe anamm3a. IlocTtaHoBka
AHAJTUTUYECKOHN 3a7aun. AJNTOPUTM TMPOBEACHUS aHAIM3a: OTOOP CpemHe MpoObI, MOATOTOBKA
poObl K aHAIHU3Y, U3MEpEHHE aHATUTHYECKOTO CUTHAJIA U €r0 METPOJIOrHYecKast OIleHKa, pacyer
pe3yapTaTOB aHainu3a M uX uHTepnperauus. I[Ipumepsl pemeHus 3amad  aHATUTUYECKOTO
KOHTPOJISI B XMMUYECKON TEXHOJIOTHH, B aHAJIN3e OOBEKTOB OKpYKaromeil cpeasl u ap. [ToHsTus
O COBpPEMEHHBIX METOJaxX »JJIEMEHTHOTO AaHaJlh3a: aTOMHO-DMHUCCHOHHBIM aHalu3, aTOMHO-
abCcopOLIMOHHBII aHANN3, PEHTIeHO(ITYOPECIICHTHBIN aHATU3.

1.2. Cnenuduka 3agay aHAJIUTHYECKONH XUMHH.

OcHOBHBIE TepMUHBI aHaMUTHYecKOW xumuu. OOHapyxkeHue. OmnpenencHue. AHaIU3.
AHaMTHYECKHE XUMUYECKHE PEaKIMM KaK OCHOBA XMMHYECKOro aHainu3a. KauecTBeHHbIE U
KOJINYECTBEHHBIC aHATUTHUECKUE XUMUYECKHUE peakluu. 1peOoBaHus, MpEeIbsIBIsIEMble K HUM.
Crnemnudurka aHAIMTHYECKUX PEAKIMH, MCIOJb3yeMbIX B aHaiau3e. AHaluTH4yeckas ¢dopma u
AQHATUTHYECKUE  TPH3HAKK. AHAIMTHYECKUWE PpEaKUud M aHaIMTHYecKue  3(PQeKTol.
XapakTepucTuKu AHAIMTHUYECKUX  pEaKLHil: YyBCTBUTEIBHOCTb, n30UpaTenbHOCTh
(cenekTUBHOCTD). I'pynmoBble, o0IIMe, YacTHBIC, XapaKTEpPHbIE M CHEUU(PUUECKHE PEaKIHH.
[TyTy moBeIIEHUS U30MPATEIBHOCTH U YyBCTBUTEILHOCTH AaHAIUTUYECKUX PEAKIUH.

1.3. XumMHueckrue paBHOBECUSI B TOMOT€HHBIX U FE€TEPOr€HHBIX CUCTEMaX, IPUMEHSIEMbIX
B AQHAJIUTUYECKON XUMUHU.

OCHOBHBIE THUINBI pPEAKUUNA, NPUMEHSIEMbIX B AHAIUTUYECKOH XHUMHUH (OCaXKICHUS,
KHCJIOTHO-OCHOBHbBIE, KOMIUIEKCOOOpa30BaHusl, OKUCICHUI-BOCCTaHOBNIEH!S ). COCTOSIHUE NOHOB
JIEMEHTOB B pacTBopax.  KOHCTaHTBI  paBHOBECHsSI  aHAIMTUYECKUX  pEaKLU:
TEPMOJIMHAMUYECKNE, KOHIICHTPALMOHHBIE, YCIOBHbIE. (DAKTOPHI, BIUAIOIIME HA XMUMHYECKOE
paBHOBecue  (KOMIUIEKCOOOpazoBaHHe, 00pa3oBaHHWE  MAJIOPACTBOPUMBIX  COCIMHEHMH,
U3MEHEHUE CTENEHU OKHCIEHUS ONpPENeNsieMOr0 HOHA, BIUSHUE IPUPOJBI pPaCTBOPHUTEIS,
MOHHOM CHJIbI, TEMIIEPATYPBI, COCTaBa pacTBOPA).

PaBHOBeCHMsT B AaHAJIUTHYECKM BaXXHbIX MPOTOJUTHYECKHX cHUcTeMaX. KOHCTaHTHI
KHCIIOTHOCTH U OCHOBHOCTHU. Y paBHEHHUs MaTepualbHOro OanmaHca. Berancnenue pH pactBopoB
KHCJIOT U OCHOBAaHWUW Pa3IMYHON CHWJIBI, CMECEeH KHCIOT M OCHOBaHWH. bydepHbie pacTBOpHI,
UCIIONIb3YEMbIe B XMMHUYECKOM aHajHM3e: MX COCTaB, cBoicTBa (OydepHas eMKOCTh, 001acTh
O0ydepupoBanus), pacuer pH, npuMeHeHHE B aHATUTHICCKON XUMHUH.

AHaIUTHYECKHE  PEAaKIMHU  KOMIUIEKCOOOpPA30BaHMS,  OCAKACHHUS,  OKHCICHHS-
BoccTaHOBJIeHMs. OO1ue, CTyrneH4Yarble U YCIOBHbIE KOHCTAHThl YCTOWYMBOCTH KOMILIEKCHBIX
coeanHeHui. lcmonp3oBaHME pEaKIMH KOMIUIEKCOOOpa30oBaHUS B aHAIUTHYECKOM XUMHH
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(oOHapykeHHE M KOJMYECTBEHHOE OMpejelieHne, MacKkupoBaHue). Mcmonp3oBaHue peakiuit
OCAKICHHUS B AaHAINTUYECKUX UeisaX. KoHCTaHTa paBHOBECHS peEaKUUd OCaXKIACHUS-
pacTBopeHUs; PaKTOPHI, BIUSIONINE HA PACTBOPHUMOCTh OCAJIKOB. PacdeTr ycinoBuii ocaxaeHUus 1
pacTBopeHHusi 0caakoB. OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE paBHOBecHs. CTaHIApTHBI U
peaIbHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC TOTEHIIAATIBI.

Xumudeckue U GU3NKO-XUMHUECKHe criocoObl onpeaenenust pH pactBopoB. PaBHOBecHs
AHATUTUYECKUX PEAKIINI KOMIUIEKCOOOpa30oBaHus U ynpasiieHne uMu. DakTopsl, BIUSIONUE HA
HaIpaBJIEHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. KoHcTaHTa paBHOBecuss U ee
XUMHKO-aHAJTUTHIECKOE 3HaueHne. PacueT k03 GUIMEHTOB MOOOYHBIX peaKITUil.

1.4. KauecTBeHHbIE M KOJIMUYECTBEHHbIC AHAIMTHYECKUE PEAKIMU C OPraHMYEeCKUMU
AHAIUTUYECKUMU peareHTaMy B aHAJIN3€ HEOPTaHUUYECKUX BEUIECTB.

Opranunueckue ananutudeckue peareHTsl (OP). Kmaccuduxarmus OP no tumy peakiuii ¢
HeopraHuyeckumMu uoHamu. Kommekcoobpasytomme OP wu  cTpoeHHME WX  MOJICKYI:
(GYHKIIMOHATBHO-aHAIUTAYECKAsT W aHAUTUKO-aKTHBHas  rpymnmbel.  OcoOeHHOCTH U
npeumyiecTBa ucnosb3oBanus OP, obmactu npuMeHeHusl. J[OTTOJHUTENLHO: TEOPHS JIEHCTBUS
KoMmIuiekcoooOpasytonmx OP, yder wmonHoro cocrosiuus OP u meramna. I'unmote3a aHanoruii u
MpakTU4YecKre BbIBOJBI M3 Hee. [Ipupona xumuueckod cBsizM B KoMiuiekcax OP ¢ monamm
METAJJIOB U €€ TPOSBICHHE B IIBETHOCTH KoMmIuiekcoB. Peakmuu OP ¢ xpomodopHBIMU
37eMeHTaMu. VIHTEHCUBHOCTh OKPAcKM aHATUTUYECKUX (OPM M WHTEHCHUBHOCTH MOTJIOLICHHMS.
Hcnonb3oBanue peakiuii OpraHn4ecKiux peareHToB B (POTOMETPUIECKOM aHAIIH3E.

Pazoen 2. Konuuecmeenuwiii xumuueckuti auHaiu3.

2.1. [IpuHUUIIBI ¥ 337]a41 KOJIMYECTBEHHOI'O aHAJN3A.

Krnaccudukanus MeTosoB KOJIMYECTBEHHOTO aHaiu3a. [peOoBaHUs, NpEabsIBIsEMble K
XUMUYECKUM PEAKIHUsM B KOJIMYECTBEHHOM aHAJIU3€. JTallbl KOJIMYECTBEHHOTO OINpECICHUS.
XapakTepucTuka pe3yJbTaTOB KOJIMYECTBEHHOIO XMMHUYECKOro aHanuza. OnpeneneHue
CONlep’KaHWsl BEIIeCTBA B pacTBOpe, pacdeTHble ¢opmynbl. CrocoObl MpeacTaBlIeHUs
pe3ynbTaToB aHanu3a. TecThl Ha BBISBICHHE CUCTEMATHMYECKUX IMOTPEUIHOCTEH B pe3ysbTarax
KOJIMYECTBEHHOTO XUMHUYeCcKoro aHaimsa. [Ipo6ooTdop u mpoOomoAroToBKa.

2.2. Tutpumerpuyeckuii aHanu3. Tumbel peakuuii, HCHOJB3YEMBIX B THUTPUMETPHUHU.
TpeGoBanusi, MPeAbIBISIEMbIC K HUM.

[Ipunnun Ttutpumerpuu. TuTpoBanwe u ero dtambl. ['paduueckoe wu3o0pakeHUE
npoliiecca TUTPOBAHUSI — KPUBBIE TUTPOBaHUS, UX BUAbL. CKA4OK Ha KPUBOM TUTPOBAHUS, TOUKA
skBuBasieHTHOCTH (T.3.) m koHeunas touka tutpoBanus (K.T.T.). [lepBuuHble U BTOpUYHBIC
cTanmapThl. [IpreMbl TUTPUMETPUYECKOTO aHaiW3a: MpsSIMOe U OOpaTHOE THUTPOBAHHE,
KOCBEHHBIE MeETOJbl. THUIBI peakiuii, HCIOIb3yeMbIX B TUTPUMETPUUYECKOM AaHAJU3E;
TpeOOBaHUS, MPEABSIBISIEMBIC K HIM.

JIONMOIHUTENBHO: MHCTPYMEHTAJIbHBIE METOAbl MHAuKauu TJ. IloreHnMoOMeTpruueckoe
tuTpoBanue. Meron I'pana. [lpyrue crnocoObl yCTaHOBJIEHUS! KOHEYHOH TOUKU TUTPOBAHUSI.

2.3. Peakiiuu HeWTpaU3allui B KOJUYECTBEHHOM XMMHUYECKOM aHAJIU3E.

Meroabl KHUCIOTHO-OCHOBHOTO TUTpoBaHUsA. CyIIHOCTh METOJla KHUCIOTHO-OCHOBHOTO
TUTpoBaHusA. KpuBbIe KHCIOTHO-OCHOBHOI'O TUTpOBaHUs. PacueT u mocTpoeHne TeopeTuyecKux
KPUBBIX THTPOBAHUS CHUJIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTOIUTOB. DaKTOPHI, BIUSIONINE HA
BEJIMYMHY CKayKa Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHUs. CrocoObl YCTaHOBIIEHUS
KOHEYHOU TOYKU TUTpOBaHUs. KHUCIOTHO-OCHOBHBIE MHIUKATOPHI, MHTEPBAJI MEPEX0/1a OKPACKU
UHAMKaTOpa, moka3atenb tutpoBanus (pT). IlpaBuno BeIOOpa MHAUKATOpa ISl KOHKPETHOIO
ciyyass  TuTpoBaHus.  IIpakTHueckoe  NPUMEHEHHE  pEeaKUHil  KUCIOTHO-OCHOBHOIO
B3aUMOJIeCTBUS. [lOTEeHIIMOMETpUYECKOE TUTPOBAHUE HA OCHOBE pPEAKIUMWA KHUCIOTHO-
OCHOBHOT0 B3aumojieicTBUsl. IHIMKATOPHbIE OTPEIIHOCTU U UX OLICHKA.

2.4, AHaTUTHYECKHE PEAKIIUNA KOMILJIEKCOOOpa30BaHMS M OCAXKICHHS B KOJUYECTBEHHOM
XUMUYECKOM aHaIHU3e.

Hcnonb3oBaHne KoMIuIeKcOOOpa3oBaHUS B XMMHYECKOM aHanuie. Heopranuueckue u
opranuyeckue Jauranabl. KoMriekcoHbl U MX CBOMCTBA. Y CIOBHBIE KOHCTAHThI YCTOMYHUBOCTU
KOMIUIEKCOHATOB M HMX MpakTH4ecKoe Hucrnoib3oBaHue. OOOCHOBaHME BHIOOpA ONTHUMANIbHBIX
YCIIOBHM  KOMILIEKCOHOMETPUUECKOTO TUTpoBaHUs. KpuBble KOMIUIEKCOHOMETPUYECKOTO
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TUTpoBaHusA. PakTOphl, BIMIIOIIME HA BEIMYMHY CKAayka Ha KPUBBIX TUTpoBaHHs. CrocoObl
yctanoBieruss T.9. u K.T.T. MeramioxpoMHble WHANKATOPHI, MPUHIMI UX JCUCTBHUS. BriOOp
HHJAUKaATOpa JIA KOHKPCTHOI'O ClIydas THTpPOBAaHMHA. AHamuTHYEeCKHE BO3MOXKHOCTHU METOA4a
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHusl. [IpuMeHeHre KOMITJIEKCOHOB B aHAJTUTHYECKON XUMUU

B KaueCcTBe MaCKHUPYIOIIUX areHTOB. IIpumenenue XUMHYECKHUX peakuuit
KOMIUIEKCO0Opa3oBaHus B (OTOMETPHUYECKOM AaHaIMU3€, B METOAE KOHIYKTOMETPHYECKOIO
TUTpOBaHUA.  Peakumm  ocaxaeHHs B KOJIMYECTBEHHOM  XMMHYECKOM  aHaJIU3eE.

['paBumeTpuueckuii anamus. TeopeTudyeckoe 00OOCHOBaHWE BBIOOpA ONTHMAIBHBIX YCIOBUM
OCXKICHUSI KPUCTALIMYECKMX M aMOpHBIX ocaakoB. [IpuMeHeHHMe XUMHYECKHX peakuuit
OCKICHHUSI B METOJIE MOTCHIIMOMETPUYECKOTO THUTPOBAHUSA, B METOJE TYpOUIUMETPHH.
Oco0eHHOCTH PpEaKIuii KOMIUIEKCOOOpa30BaHMs (XenaTooOpa30BaHUs) HOHOB METALIOB C
OATA. OcagutenbHOE TUTPOBAHHUE.

2.5. AHanuTUYECKHE  pEeaKkUMH  OKHUCJIEHHUS-BOCCTAHOBIEHHS B  KOJUYECTBEHHOM
XUMUYECKOM aHaIHU3e.

OKHCIANTENbHO-BOCCTAHOBUTEIbHAS PEaKIUsi U  OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIN
noteHnuan. KOHCTaHThI pPaBHOBECHUS OKUCIMTEIHLHO-BOCCTAHOBHUTEIBHBIX peakiuii. Bribop
TUTPAHTa U ONTUMAJIBHBIX YCIOBUN TUTpoBaHMs. KpHBBIE OKHUCIUTENHEHO-BOCCTAHOBUTEIHHOIO
tuTpoBaHus. DakTOphl, BIUSIONIME HA BEIMYMHY CKAayKa Ha KPUBOU TUTpoBaHus. MHIukamus
KOHEYHOM TOYKM THUTPOBAHHS XMMHUYECKUMU M  (U3UKO-XUMHUYECKUMHU  METOJaMHU.
IIepmaHranaromerpus. XapakTepucTuka MeToa. VYcenosus [IPOBEIECHUS
NepMaHraHATOMETPUUECKUX oTpezieNeHu . Bemiectna, orpezensieMble
NepMaHraHaTOMETPUYECKUM MeToJloM. JlocTomHCTBa W Hemoctatku Meroaa. HMopomerpus.
XapakTepucTuka METOJa, YCIIOBUSl MPOBEACHUS HOJOMETPUYECKOTO OMNPECIICHUs BEIIECTB.
JocTronHncTBa m Henmocrtatku Metona. [IpumeHeHHe peakuuil OKHUCIICHUS-BOCCTAHOBIICHUS B
METO/I€ MOTEHIIMOMETPUIECKOTO TUTPOBAHUSI.

2.6. MonooOmeHHast xpoMaTorpadus B KOJIMYECTBEHHOM XMMHUYECKOM aHATU3e.

TpeOGoBanus, mpeabsABIsieMble K peakiusiM HOHHOro oOMeHa. M3oTepMa HMOHHOTO
oOmeHa. BpiOop onTUManbHBIX YCIOBHM MOHOOOMEHHOTO pasfesieHus BemiecTB. [IpumeHeHue
MOHOOOMEHHOM Xpomatorpaduu B aHaJIUTHYECKON XMUMHH OPraHHMYECKUX U HEOPraHW4ecKuX
COEIMHEHUI: pa3/ie]IeHUEe, OUMCTKA, KOHIIECHTPUPOBAHUE U T.1.

Pa3zoen 3. Beeoenue 6 gpusuxo-xumuuecxkue (UHCMpyMeHmMaibHbie) Memoobl aHAIU3A.

3.1. ®XMA — cocTaBHas 4aCTb COBPEMEHHON aHAJIMTUYECKON XUMUH.

Knaccudukanus Gpu3nko-XxMMUYECKUX METOOB aHadn3a. AHAIMTHYECKHI CHUTHAT Kak
uH(popMaTuBHAs (DYHKIMS COCTaBa BEIIECTBA M €ro KoiludecTBa. [IpuMepbl aHATUTHYECKHX
CUTHAJIOB U UX u3MepeHuii B ODXMA.

3.2. MeTponoruiyeckre OCHOBBI AaHATUTUYECKUX METOJIOB.

OCHOBHbBIE aHAJTUTHKO-METPOJIOTHYECKUE XapaKTEPUCTUKH METOJOB U PEe3yIbTaToOB
aHanmu3a, CIOCOOBI MX OLEHKU: Tpeaen OOHapyXeHus, Kod()(UIMEHT YyBCTBUTEIHHOCTH,
HIOKHSISL M BEpXHSS TpaHHIla Juana3oHa OMNpeNeNsieMbIX COAEpKAHHUM, CeIeKTUBHOCTD,
NOPEUU3NOHHOCTh B YCIIOBHSIX CXOIUMOCTH (TIOBTOPSEMOCTH) M BOCIPOM3BOJUMOCTH,
MPaBUIILHOCTB, dKcIpeccHoCTh. O000mennsie cBenenus o ['OCT P UCO 5725 (2002).

3.3. Obmas XapaKTepUCTHKA CIEKTPAJIbHBIX, IIEKTPOXUMHUYECKUX u
xpomaTorpauueckux  MeTonoB  aHanu3a.  lIpencraBienne o0  (OTOMETPUYECKUX,
MOTEIUOMETPUYECKUX METO/IaX aHaNu3a U HOHHOOOMEHHON Xpomarorpaduu.

4 O0beM yueOHO# JUCHHUIIJIMHBI

N O0beM TUCHUTJIMHBI
Bun yuyeOHo# padoThI et

3E Akan. 4. | AcrTp.u.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexuun 0,44 16 12
Jlabopartopusie padots (JIP) 1,34 48 36
CamocrosiTesbHasi padoTa 2,22 80 60
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KonTakTHas camocrositenbHas paboTa 299 0.4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 79,6 59,7
Buja HTOrOBOro KOHTPOJIA: 3a4éT ¢ oneHKoM

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Puznueckass XuMHs»

1 Heap aucuMMIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPAaBISIOIIUX XOJO0M
XUMHUYECKOTO TMpoIlecca, MOKa3aTh OOJIACTH MPHUIIOKEHHUS ATUX 3aKOHOB M HAYYUTh CTYICHTA
rPaMOTHO MPHUMEHSITh WX MPU PEUICHUH KOHKPETHBIX TEOPETHMUECKHUX M MPaKTUYECKUX 3ajad,
MOHSITh OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKHUX MPOIIECCOB U POJIb
KaTajau3a JJisi XUMUYECKOM TEXHOJIOTHH.

2 B pe3yabTaTe U3y4eHUsl TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams clieayomUMy KOMIETCHIIMSIMA U UHAUKATOPAMH UX JOCTUKECHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.5; OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4;, OIIK-3.5;

OIIK-3.6, OIIK-3.7

3namu:

— OCHOBHBIE 3aKOHBI (PU3WYECKOW XHMHH, B3aHMMOCBS3b (PU3NYECKUX U XHMHYECKUX
XapaKTePUCTHUK MPOIIECCa;

— MYTH OTNpeAeNeHUs] BaXKHEHIINX XapaKTePUCTUK XUMUYECKOT0 paBHOBECHUS (KOHCTAHTHI
paBHOBECHS, PABHOBECHOTO BBIXOJa MPOAYKTA, CTCIICHH MPEBPAIICHUS HCXOIHBIX BEIIECTB) H
BIIMSTHUS Pa3IMYHBIX (PAKTOPOB HA CMEIIEHNE XUMHUECKOTO PAaBHOBECHS;

— TEPMOJIMHAMUYECKOE OINMHUCAHHE CBOWCTB HJCANBHBIX U HEHJCATHHBIX PACTBOPOB,
MOJIXO/Ibl K HAXOKJCHHIO MapIUATbHBIX MOJISIPHBIX BEIMUYMH KOMIIOHEHTOB PacTBOpA;

— TEOPHIO TaTbBAHUYECKHX SBIICHHUIA,

— TEOPUM KUHETHKH, MYTH TEOPETHUECKOT0 pacyeTa CKOPOCTEH XUMHUYECKUX peakiuil 1
OTpaHWYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;

— OCHOBHBIE YE€pThl TOMOTE€HHOTO M TETEpPOreHHOI0 KaTalu3a, MPUYMHBI YCKOPEHHUS
XUMHUYECKOT0 IpoIecca B MPUCYTCTBUU KaTaanu3aTopa.

Ymems:

— MPUMEHSATh TEOPETHYECKHUE 3HAHUS W JKCIEPUMEHTAIbHBIE METOIbl HCCIICOBAHHUS
(GU3UYECKON XUMHH MPH PEIICHUH MPOoGECcCHOHANBHBIX 33]1a4;

— MpEeJCKa3blBaTh W HAXOAUTh ONTUMAIBHBIE YCIOBHUS MPOBEICHUS XUMHUYECKOTO
npolecca ¢ Helblo MOJyYeHUs] MaKCUMAIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOIIEr0 MPOYKTa;

— MIPUMEHSATh TEOPETHYECKHUE 3HAHUS W JKCIEPUMEHTATbHBIE METOIbl HCCIICOBAHHUS
¢buznyecKkol XMMUU U1 pElIeHUs BONPOCOB, BO3HHUKAIOUIMX IMPH H3YyYEHUU KHUHETUKU
XAMHYECKHUX PEaKIUid;

— MPOBOJIUTh AHATU3 M KPUTHUYECKH OIICHUBATh IIOJyYEHHBIE SKCIEPUMEHTAIbHbBIE
JTaHHBIE, 00001IaTh U JeNaTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

— KOMILJIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJI0B (PU3NIECCKONM XUMUH JIJISl PEIICHUS
KOHKPETHBIX MCCIIeI0BATEIbCKUX 3a/1aY;

— HaBBIKAMH OIPENICTICHHS] COCTOSIHUS PABHOBECHUS M CAMOIPOU3BOJIHLHOTO HAIMPABICHHUS
XUMHYECKOT0 IIpolecca;

—3HAHUSIMU  OCHOBHBIX 3aKOHOB  (DM3MYECKOH XUMHHM [UIsl  COAEpKaTeIbHOM
MHTEPIIPETAMA TEPMOAMHAMUYECKUX PACUETOB;

— METOJaMH  OTpEJCNICHUs TOpSAKAa ©  CKOPOCTH  PEaKIMH, YCTAHOBJICHHS
JTUMHUTUPYIOIIEN CTaIUM U MEXAHU3MA U3y4aeMOl XUMHUUYECKON peaKkinu;

— HaBBIKAMH COCTABJICHHUSI TalIbBAaHMYECKHX OJJIEMEHTOB JUIs IEled OmpeeiIcHHUs
TEPMOJMHAMHYECKHUX XapaKTEPUCTHUK U KOHCTAHT PaBHOBECHSI HCCIEyeMON peaKIuy;

— 3HAHUSMU OCHOBHBIX 3aKOHOB XMMHUYECKON KUHETHKH, BIUSHUS PA3IUIHBIX (PaKTOPOB
(TeMIieparypsbl, 1aBJIEHUS, KaTaIN3aToOpa) Ha CKOPOCTh XUMUUECKON PEaKIIHH.

3 KpaTrkoe coaep:kanue TUCHUNIHHBI

4 cemecTp
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Pa3zoen 1. Xumuyeckas mepmoounamuxa.

1.1. ITepBsIii 3aKOH TEPMOAUHAMUKH.

TepMoauHaMHUUYECKHE CHUCTEMbl U TEPMOJMHAMHYECKUE MapameTpbl. JDKCTCHCUBHBIE U
WHTCHCUBHBIE CBOWCTBA CHUCTEMbl. TepmoauHaMHuueckuil mnponecc. DYHKIMU COCTOSAHUS H
¢yHkuuu mporecca. BHyTpeHHsIsI SHeprusi U SHTaNbIUs, UX cBoiicTBa. Temora u pabora Kak
dopmbl mepenaun Hepruu. Paborta pacmmpenHus raza u moisiesHas padbora. DOpMyITUPOBKH
MEPBOro Hayala TEPMOAMHAMHKHU. B3auMOCBS3b TEIIOTHI, pabOThl U W3MEHEHHUS BHYTPEHHEH
SHEPruu B U30XOPHOM, M300apHOM U HM30TEPMHUUYECKOM Mporieccax. TenmoéMKocTh BellecTBa —
M30XOpHas WM wu300apHas, MoJsipHasi, ynaenabHas. TemmoéMKOoCcTh HIealbHBIX TIa30B,
B3aUMOCBsI3b MOJISIpHBIX TernoéMkocTel Cp u Cy uneanbHOro rasa. Termnmo€éMKOCTh TBEpPIbIX
BCIIECTB W JKUJIKOCTEH. 3aBUCHMOCTh MOJIAPHON H300apHON TEIUIOEMKOCTH BEIIECTBA OT
TEMIEPATYPhI, SMIIUPUYECCKHE YPABHEHUS (CTETICHHBIC PSJIbI), UX MPUMEHHUMOCTh. 3aKOH KyOOB
Hebas, npaBuiio romonra u Iltu. Cpennsisi n3obapHas TEIUIOEMKOCTh BEIIECTBA B WHTEpBaJe
temneparyp. TemmeparypHas 3aBUCUMOCTb IpupaiieHus sHTansnuu seuiectsa (Hr — Ho) mpu
MOCTOSTHHOM JIaBJIGHUHM C Yy4&ToM (ha30BBIX TNEpexoAoB. TermmoBorl 3(PPeKkT XUMHUUYECKOTO
nporecca. OcHOBHOe cTaHfapTHOe cocTosHue. CTaHOapTHBIE HHTANBINUK OOpa30BaHUS H
cropanust BemiecTB. [Ipumenenme 3akoHa ['‘ecca ans BbUKCIEHHS TeEIOBBIX 3 (deEeKToB
XUMHUYECKHX U (PU3UKO-XUMHUYECKHUX MpoiieccoB. CBs3b TEIUIOBBIX 3()(PEKTOB MPU MOCTOSHHOM
o0beMe W TIpPH TIOCTOSTHHOM JIaBICHWHM. 3aBUCHMOCTH TeruioBoro sd@dexra peakmuud ot
temneparypbl. BpiBon u anamu3 ypaBHeHus Kupxroda B nuddepennumanbHoit  dopme.
WNurterpupoBanue ypasHeHus Kupxroda.

1.2. Bropoii 3aK0H TepMOANHAMUKH.

CaMonpou3BOJIbHBIE W HECAaMOINPOM3BOJIbHBIE, OOpaTUMble U  HEOOpaTUMBIE,
paBHOBeCHBbIE (KBa3UCTaTHYECKHWE) W HEpaBHOBECHBIE Mpolecchl. Pabora paBHOBECHOrO M
HEpPaBHOBECHOTO IporeccoB. PopmMyInpOBKH BTOPOTO Hadajla TEPMOJAMHAMUKH. DHTPOIHNS Kak
KpUTEpPUN HAMPABIEHHOCTH CaMOMPOU3BOJIBLHBIX MPOIIECCOB M PABHOBECHS B M30JIMPOBAHHBIX
CUCTeMax. 3aBHUCHUMOCTb SHTPOIMU BEIIECTBA OT IApaMETPOB COCTOSIHUS (TeMIlepaTypshl,
naBieHus, oobeMa). PacueT W3MEHEHHS SHTPONHUM B PA3IMYHBIX MPOIECCaX, CBA3AHHBIX C
U3MEHEHUEM COCTOSIHUSI HMJICAJbHOTO ra3a, a TakKe YUCTBIX TBEPABIX WIM KUAKUX BEIIECTB.
W3meHeHne 3HTponMM B INPOLIECCE CMEUIEHMS WICAJIbHBIX Ta30B. V3MeHEHHe SHTponuu Ipu
da3zoBbIx mepexomax. TermmoBas Teopema Hepncra, mnocrynar Ilmanka (Tperbe Havaio
tepMoauHamMuku). CTaTUCTUYECKas MHTEPHpETalus BTOPOrOo Hayajlla TEPMOAMHAMUKH,
ypaBHeHue bonenmana-Ilnanka. Berancnenue aOconroTHON »HTponuu BemecTBa. Pacuer
W3MEHEHUS SHTPOMUH B XUMHUYECKUX PEAKIHIX MPU Pa3IudHbIX Temreparypax. O0beuHeHHOE
ypaBHeHnue | u Il 3akoHOB TepMoamHamuku. DHeprusi ['empMronbiia U 3Heprus [mb0Oca kak
KpUTEPUU  HANpPaBICHHOCTH  IMPOLIECCOB U  PABHOBECHS B  3aKPBITBIX  CHUCTEMaXx.
XapaktepucTuueckue (QyHKIUU. 3aBUCUMOCTH 3Hepruu ['empmrosbiia u sHeprum ['u606ca oT
napaMeTpoB COCTOsHUSA. TemreparypHas 3aBHUCHMOCTh dHepruu ['mb0ca BemecTBa ¢ y4éToMm
dazoBbix mepexonoB. Pox ¢azoBoro mepexoma (mepBbii, BTOpoi). YpaBHeHus [uO6ca-
I'enpmronsia. Pacyer naMeHennii ctaniapTHeIX 3Hepruil ' nd6ca u ['enbmMronpiia B XuMH4ECKUX
peaKkusaX Npy pa3InyHbIX TEMIIEpaTypax.

CucreMpl NEPEMEHHOT0 C€OCTaBa. XMMHYECKMM IOTEHLMAl KOMIIOHEHTAa CHCTEMBI.
3aBUCUMOCTh XMMUYECKOTO NMOTEHIMANA OT AABJICHUS U TEMIEpaTyphl. Y CJIOBUS PAaBHOBECUS U
CaMOIIPOU3BOJIBHOTO MPOTEKaHM MPOLiecca B CUCTEMAX IIEPEMEHHOT0 COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii 0anaHC XWMHYECKOH peakIiH, CTENEHb NPEBPALICHUs, XUMHUYECKas
nepeMeHHas. YpaBHEHHE M30TEPMbl XUMHUYECKON peaknuu (u3otepMbl  Bant-I'odda).
XUMHYECKOE CpPOJCTBO. AHANW3 YpPaBHEHHUS H30TEPMbI JUIsl OMNpENEICHUs HamlpaBIICHUS
CaMONPOM3BOJIBHOTO  TNPOTEKAaHHUSI ~ XUMHUYECKOW  peakUuWh OT  JJAHHOIO  MCXOJHOIO
(HEepaBHOBECHOTO) COCTOSHUS. TepMoaMHAMUYECKass KOHCTAaHTa XUMHUYECKOTO PAaBHOBECHS U
SMITUPUYECKHE KOHCTAaHThI XxuMmudeckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHHS UX CBSA3U 1151
peakiuu B uUJeanbHOM Tra3oBoil cmecu. KOHCTaHThI paBHOBECHsS JMJIsI TOMOTE€HHBIX U
TeTepOreHHBIX pPEeaKlMii, UACATbHBIX M HEUJCAIbHBIX PEAKIMOHHBIX CHUCTEM (Ha MpUMEpPax).
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CMmerieHne XMMHUYECKOTO paBHOBECHUS MpU M3MeHeHuu obmiero gasneHus (T = const) u npu
nobasiieHny B cucteMy nHeptHoro rasza (T = const, P = const).

Bnusinue TeMnepaTypsl Ha KOHCTAaHTY XUMHUYECKOTO PaBHOBECHS, YPaBHEHUS N300aphl U
M30XOpbl XMMUYECKON peakunu. BrIBOJ, aHAaIU3 U MHTETPUPOBAHUE HA3BAHHBIX YPaBHEHUW HA
npuMepe ypaBHEHHs n300apbl. Pacyer cpenHero u HCTHHHOTO TEMJIOBOTO 3P QeKTa XUMHUUECKUX
peakiui W3 3aBUCHMOCTH TEPMOJAMHAMUYECKONM KOHCTAHTBHI PABHOBECHS OT TEMIIEPATYpPHI.
Pacuer KOHCTaHT paBHOBECHS XMMHYECKMX pEaKLUN W3 CTAHJAPTHBIX TEPMOJMHAMUYECKUX
¢byHKIMI BemiecTB. BrlunciaeHre KOHCTaHT PaBHOBECHSI XUMUYECKUX PEaKIUi MO CIPaBOYHBIM
JAHHBIM O KOHCTAHTaX PaBHOBECHS peakIuil 00pa30BaHUS COEIUHEHUN U3 IPOCTHIX BEIIECTB.

Pasoen 2. @azosvie pasHosecusi 6 00HOKOMNOHEHMHBIX CUCTNEMAX.

2.1. ®azoBeie mepexoasl W (a3oBas AuMarpaMMa COCTOSIHHSI ISl OJHOKOMIIOHEHTHBIX
CHUCTEM.

daza, KOMIIOHEHT, YHCJIO creneHei cBobOoxawl. IlpaBunmo ¢a3z ['mbb6ca. Ilpumenenue
npaBuia (a3 ['mG6ca ans ananmm3a (a3oBBHIX PABHOBECHH B OJHOKOMITIOHEHTHBIX CHUCTEMax.
Jnarpamma cOCTOSHUSI OJHOKOMIIOHEHTHOH cUCTEMBbI, €€ (a3oBble MOJS, JUHUM U TPOUHBIE
TOYKH, BBIPAKAIOIIME COOTBETCTBEHHO OAHO(a3zHOe, AByX(a3sHoe U Tpex(azHOE PaBHOBECHS.
Hacepiuennslii nap, TeMepaTypHasi 3aBUCUMOCTb JaBJICHUSI HACBHIIEHHOro napa. Kputudeckas
TOYKA, KPUTUYECKOE COCTOSHUE BEIECTBA, €ro 0CcOOEHHOCTH. BBIBON M aHaNM3 ypaBHEHHS
Kianelipona. 3aBUCUMOCTb TEMITEpATyphl IJIABJICHUS OT BHEIIHETO J1aBJICHUS, NHTETPUPOBAHNE
ypaBHeHUs KranelpoHa ais paBHOBECHs TBEPIOE TEJIO - XKUAKOCTb. PaBHOBecHs C ra3oBoi
dazoii, ypaBHenue Kuamelipona-Knay3myca, BbIBOA W HHTETPUPOBAHHWE YpPaBHCHUS IS
ONHUCAHMs JIMHUM HCIapeHuss W CcyOnMManuM, HCIOoJb3yeMble aomyiieHus. OmnpenencHue
KOOPJMHAT TPOHHON TOYKH.

2.2. OnpeneneHue TepMoIMHAMUUYECKUX (QYHKIUHN Tporecca (pa3oBoro nepexosa.

[Ipumenenne  ypaBHenus  Kianelipona-Knmaysumyca s pacyeta  U3MEHEHHS
TEPMOJMHAMMYECKUX (QYHKUIUH 1pu (a30BBIX NPEBpallCHUAX. B3auMOCBS3b SHTAIBIHMA
TIJIABJICHUS, UCTTAPEHUS U BOSTOHKHU B TPOMHOW TOYKE. DMIIMPHUUECKOE MTpaBWIo TpyTOHA.

Pasoen 3. Tepmoounamuyeckaa meopus pacmeopos.

3.1. OcHOBBI TEpMOIMHAMUKHU PacTBOPOB. [lapiinanbHbie MOTBHBIEC BETUYUHBI.

Knaccudukanuu pactBopos. [lapunanbHble MOJSIpHBIE BETMYUHBL. YpaBHeHHs [ 'n60ca-
Jiorema (BbIBOA U aHaiu3). MeTozsl onpeneneHus NapuuaibHbIX MOJISPHBIX BEIUYHUH (METOJ
KacaTeNbHBIX M METOA OTpe3KoB). OTHOCUTENbHBIE NAapLUUAIbHBIE MOJSPHBIE BEJIUYMHBI
(mapumanbHBIe MOJIIpHBIE GYHKIIUMA cMetIeHus ). TepMoanHaMudeckiue GyHKIIMA CMETIICHHUS.

3.2. TepMoaMHAMHUYECKOE ONHUCAHUE UI€ATbHBIX U HEUJEAIBHBIX PACTBOPOB.

WNneanpHbie  (COBEpIIEHHBIE) pacTBOPBL. XWUMHUYECKHW TMOTEHIMAT KOMITOHEHTa
UIeaTbHOTO pacTBopa. TepMoauHaMu4yeckre (YHKLUUU CMEIIEHUS Ui MJCabHBIX PaCTBOPOB.
PaBHOBecue "waeanmbHBIH pacTBOp-map", 3akoH Payns, rpaduyeckas WHTEpHpeTanusi 3aKOHA
Paynsa. IlpenenbHo pa30aBiieHHBIE pacTBOPHI, 3akoH ['eHpu. YpaBHEHHE XHUMHYECKOTO
NOTEHLMaNda JJIs pPAacTBOpUTENSl M PacTBOPEHHOro BemiecTBa. HewpeanbHble (peanbHBIC)
PacTBOPBI, MOJOKUTENIbHBIE U OTPULIATENIbHBIE OTKIIOHEHUS OT MAeaNbHOCTH (0T 3aKoHa Pays).
CranpapTHbIE COCTOSHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAs 1 HECHUMMETPUYHAsI CUCTEMBI
cpaBHeHMs. Pacuer akTUBHOCTEH M pallMOHAIBHBIX KOA(PPHUIMEHTOB aKTUBHOCTH KOMITOHEHTOB
pactBopa. TepMmoauHamuueckue (QYHKIMH CMEIIEHUS Il HEUJealbHbIX PacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTH M KO3((UIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEeMIIepaTyphl H
JIABJICHUS.

3.3. KomuraTuBHble CBOICTBA pa30aBICHHBIX PACTBOPOB HEJIETYYUX BELIECTB B JIETyYEM
pacTBOpUTEIE.

KonnuraTuBHble cBOMCTBa pa30aBIEHHBIX PACTBOPOB HEJETYYHX BEUIECTB B JIETYUHX
pacTBopuTeNax (MOHMKEHHE NABJICHMs HACBHIIIEHHOTO Mapa pacTBOPUTENS Hal PacTBOPOM IO
CPaBHEHHMIO C YHUCTBIM pAcCTBOPUTENIEM, IIOBBIINIEHUE TEMIIEpATypbl Hayajla KUICHUS U
MOHIKEHUE TeMIlepaTypbl Hauajga OTBEpJAEBaHUS pPACTBOPOB, OCMOTHYECKOE JIaBJICHHE).
D0YyNIHOCKONMYECKas M KPUOCKOMMYECKash KOHCTAHTBI pacTBOpUTENsA. BbIBOA ypaBHEHWHS,
CBSA3BIBAIOLLEIO MMOHWKEHUE TEMIIEpaTyphbl Hadajga OTBEPJAEBAaHUS C KOHILIEHTPALMEW pacTBOpA.
OcmMmoc, 0CMOTHYECKOE JaBiIeHHE, 00paTHBIM ocMoc. VCcrob30BaHNe KOJUITUTaTUBHBIX CBOWCTB
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JUIsL  OTPENEJICHUS] MOJIAPHOM MAacChl, CTENEHM JIMCCOLMALMA WU CTENEHU AacCOLMaIuu
pacTBOPEHHOTO BEIIECTRA.

Pa3zoen 4. @azosvie pasnosecus 6 MHO2OKOMNOHEHMHBIX CUCEMAX.

4.1. PaBHOBecHE <OKWUJKUWA pPAcTBOpP - HACBIIIEHHBIA Tap» B JBYXKOMIIOHEHTHBIX
CHCTEMax.

JluarpaMMbl  «ITaBICHUE-COCTaBy, «TEMIIEpaTypa-cocTaB», «COCTaB  Iapa-CoCTaB
KUAKOCTU» JUISI WJCANbHBIX W HEUJCAIbHBIX pacTBOpoB. [IpumeHeHue mnpaBuina a3 K
WCCieIoOBaHMI0 aAuarpamMM. 3akoHbl [ m60ca-KoHoBamoBa. A3eoTpomnus, TEPMOIUHAMUYECKOE
yciioBHe TOUKH azeorpomna. [IpaBuiio peryara. ®u3nKO-XUMHYECKHUE OCHOBBI PA3ICICHUS KHIKUX
CMecei MeTo/IaMU TIEPETOHKU U PEeKTU(DUKAIIHH.

4.2. PaBHOBECHE «KUIKOCTh-TBEPAOE» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuil aHaau3, KpHUBBIE OXJIAXKJEHHUS, MOCTPOCHHE AMArpaMMBbl IUIABKOCTH IO
KpUBBIM OXJIaKJeHus. CHCTEeMBI C OTpaHWYEHHONW M HEOTPAaHWYCHHOM pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJOM COCTOSIHMH. M3oMopdu3m. Tumbl TBepABIX pacTBOpPOB. Jmarpammbl
MJIaBKOCTH HW30MOPGHO KPHUCTALIU3YIOMIUXCSA BEIIECTB. JlMarpamMMbl IUIaBKOCTH CHCTEM C
OTPAaHUYEHHON PacCTBOPUMOCTBIO B TBEPIOM COCTOSIHHUHM. DBTEKTUYECKOE M MEPUTEKTUUYECKOE
paBHOBecus. OmpeneneHne cocTaBa 3BTEKTUUYECKOW KHUIKOCTH TOCTPOCHHUEM TpPEYroJbHUKA
Tammana. [Ipumenenue npasuia a3z ['m66ca k uccnenoBanuio Gpa3oBbIX paBHOBECHIA.

3 cemecTp

Pa3zoen 5. Pacmsopwi s1ekmpoaumos.

5.1. PacTBOpBI 3JIEKTPOJIUTOB B CTATUUECKUX YCIOBUSIX.

TepMoauHaMHUUECKOE ONMUCAHUWE CBOMCTB PACTBOPOB 3JIEKTPOJIUTOB. AKTHUBHOCTH U
KOA(p(UIIMEHThl aKTUBHOCTH JJIEKTPOJIUTA M HOHOB B PACTBOpE, CpEIHHE HOHHbBIE
KOd(UIIMEHTHI aKTUBHOCTH. CBSI3b aKTHBHOCTH JIEKTPOIUTA CO CPEIHEH HOHHOW aKTHBHOCTBIO
Y KOHILIEHTpamuen anektponuTta. HMouHas cuia pactBopa. [IpaBuino noHHoW cuibl. OCHOBHBIE
MOJIOKEHUS  JJIEKTPOCTATMYECKOW  TEOPHUH  CHUJIBHBIX  3JEKTPOIUTOB  JleOGas-XroKKes.
[Ipenenbubiii 3akoH JleOas-XroKKemsi, BTOPOE U TPEThe MPHUOIMKEHUS TeOopuH, Tpaduueckoe
MPEACTABICHUE 3TUX 3aBUCUMOCTEH.

5.2. PacTBOpBI 3JIEKTPOJIUTOB B JUHAMUYECKUX YCITOBHUSIX.

IIpoBonHuku snnexrpudeckoro Toka I u Il pona, MOHHAs ¥ 3JIEKTPOHHAs ITPOBOIUMOCTb.
VaenbHas, MOJspHAs M SKBUBAJIEHTHAs JJIEKTPUYECKHE MPOBOJMMOCTH, B3aMMOCBI3b MEXKIY
HUMHU. 3aBUCUMOCTD Y/AEJIbHON U MOJISIPHOM AJIEKTPUYECKON MPOBOAUMOCTEW OT KOHIIEHTPALUH,
TEeMIepaTypbl U TpUposl pacTBoputens. CKOpOCTb W MOJABUKHOCTH (20COIIOTHAs CKOPOCTH
JBUKEHUS) MOHOB. 3aKOH HE3aBUCHUMOIO JBUMKEeHUS HOHOB (3akoH Kombpayma). [IpenensbHbie
MOJISIPHBIE JIEKTPOMPOBOJAHOCTH HOHOB. OcTaeTHBI MEXaHW3M IEepeHOca SICKTPHUSCTBA
MOHAMU TMIPOKCOHMS U TMAPOKCHIA. Yucna nepeHoca HOHOB. DIEKTPONPOBOJHOCTh PACTBOPOB
CWJIBHBIX 3JICKTPOJIMTOB, YpaBHEHUE KOpHs KBajapaTHoro (ypaBHeHue Konbpaymia). [Ipumenenue
TEOPUHU CUJIBHBIX 3JIEKTPOJIUTOB ISl OOBSCHEHUS ANEKTPOPOPETUUECKOTO U PeakCalliOHHOTO
¢ (}EeKTOB CHIKEHHUS DIIEKTPONPOBOJHOCTU. BimsiHMEe TONeH BBICOKOW HAINPSHKEHHOCTH U
BBICOKOM YaCTOThl IEPEMEHHOIO0 TOKAa Ha 3JIEKTPONPOBOAHOCTH pAcTBOPOB. MeToauku
U3MEPEHHUS AJIEKTPONPOBOAHOCTU. KOHIyKTOMETpHUECKOE ONpeeieHNEe CTENEeHN U KOHCTaHThI
JUCCOITMAITMN  CITA0BIX AJIEKTPOJIUTOB, TEIUIOTHI, SHTPONMHMH MW HHeprum [ ubbca mpoiecca
JUCCOIMAIIMU, PACTBOPUMOCTH MaJOPACTBOPUMBIX COCTMHEHHIA.

Pazoen 6. Dnexkmpoxumuuecxue cucmemul (yenu,).

6.1. /1C u 31eKTpOoIHbIE TOTEHIINAIIBI.

DIeKTPOXUMHYECKHE cUCTeMBbI (11enu). Bo3HMKHOBEHUE CKauka MOTEHLMala Ha FPaHulLe
paznena mpoBogHukoB I u Il poma. JIBOMHOM 3ieKTpUYECKUNM CIOM. DIEKTPOXUMUUYECKHI
MOTEHLIMaN, rajibBaHu-NoTeHInan. OOpaTUMbIe 3JIEKTPOJIbI U OOpaTUMBbIE IIEKTPOXUMHUUYECKUE
nenu  (PJIEMEHTHI). DJIEKTPOJABIDKYINAS CHJIa TalbBAaHUYECKOTO JJIEMEHTa, YCIOBHBIN
AJICKTPOJHBIA TOTEHIMAN (MOTEeHIIUal B BojopoaHou mkane). Ces3p DJC rampBaHHYeCcKOM
LEMU C DJIEKTPOAHBIMH noTeHuuanamu. IIpaBuno 3nakoB 3/IC U 3MEKTPOIHBIX MOTEHIMAIOB.
TepMoguHaMuyeckast TeOpus TaIbBAaHUYECKUX sIBICHU. BbiBoa u ananu3 ypaBHeHus HepHcra,
BbIpakawomero 3aBucuMoctb JJ[C raapBaHMUYECKOro 3JE€MEHTa OT aKTMBHOCTEM KOMIIOHEHTOB
AJICKTPOJHON peakiuu. YpaBHeHue [mOOca-I'enmbMrosbma uisi 3JIEKTPOXUMUUYECKHX CHCTEM.
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3aBucumocts D/IC ranbBaHUYECKOro IeMeHTa oT TemnepaTypbl. Kinaccudukanus 31eKTpoaoB:
3JIEKTPOJIBI MIEPBOrO U BTOPOTO poOAa, ra30BbI€, OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE. Y PABHEHUE
Hepncra 114 noTeHnmana 3JeKTpo0B BCEX BUOB.

6.2. 'anpBaHNYECKHUE DIIEMEHTHI.

Turbl ranbBaHUYECKUX AIIEMEHTOB: XUMUYECKHE, KOHIICHTPALMOHHBIE, C TIepEeHOCOM, 0e3
nepenoca. Jnud@y3noHHbIi MOTEHIMAI, MEXaHU3M BO3HUKHOBEHHUS U METOJbl €r0 YCTpaHEHUs
(cBemeHMs K MUHUMaidbHOM BenuuuHe). Meroauka wusmepenus OJC u  3IEKTPOAHBIX
MOTEHIUAJIOB. [IpuMeHeHre NOTEHUMOMETPUU JUIsl ONPEAEICHUS TEPMOJMHAMHYECKUX
XapaKTEPUCTUK XUMHUYECKHUX PpPEAKUUH, MNPOTEKAMIMMX B TaJIbBAHUYECKOM IL€NU, KOHCTAHT
XMMHUYECKOTO PAaBHOBECHsI, aKTUBHOCTEH M KO3()(PUIMEHTOB aKTUBHOCTH 3JEKTPOIMTOB, pH
pacTBOPOB, MPOU3BEACHUS PACTBOPUMOCTHM MAaJOPACTBOPUMBIX COEAUHEHUN. XHWMHUYECKHE
MCTOYHUKU TOKA.

Paszoen 7. Xumuueckas kunemuxa.

7.1. ®opmanbHasi KUHETHKA.

TepmoanHamuuyeckass BO3MOXKHOCTbh TIpoIlecca M €ro InpakThyeckas (KHUHETH4eckas)
OCyIIeCTBUMOCTb. [Ipenmer u 3a1aun XuMuueckoi KHHeTUKU. OCHOBHBIE MOHATHUS (HOpPMaAIbHOM
KMHETUKHU: CKOPOCTh XMUMHUYECKON pEaKIMH, MOJIEKYJISPHOCTb, YAaCTHBIH W OOIIMI MOPSIOK.
OCHOBHOH MOCTYJIAaT XUMHUYECKONW KHHETHKH, KUHETHMYECKOE YPaBHEHUE CKOPOCTH PEaKIHH.
KoHCcTaHTa CKOPOCTM XMMHYECKOW pEaKIuu, Pa3MEpPHOCTh KOHCTAaHThI CKOPOCTH. MeTojbl
ONpeNeNICHUsI CKOpOCTeH XuMHUUecKkux peakiuil. [Ipoctbie (3eMeHTapHbIE) U CIOXKHbBIE
peakuuu. KuHeTnka npocThiX U (opManbHO MPOCTHIX OJAHOCTOPOHHHUX TOMOTE€HHBIX PEaKIUil.
Peakuuu nepBoro, BTOporo u TpeThero nopsakoB. Auddepenimanbias u uHTErpaitbHas GopMsl
KMHETUYECKUX YPaBHEHUM, KMHETHYECKUE KpHBbIe. JIMHEITHOE NpenCcTaBlIeHHNEe KHUHETHYECKHX
KPUBBIX JJI peakuuil pa3iudHbIX NOpsAakoB. Bpemst momymnpeBpamieHus. Peakiuu HyneBoro
nopsaka. Meron wu30biTka (uM3omsuuu) OcTBasiblla ONpPENENECHUS YaCTHBIX MOPSAKOB IO
COOTBETCTBYIOLIEMY peareHTy. uddepeHnnanbaple 1 UHTETpajJbHbIE METOMbI ONpEACICHUS
NopsiIKa peakuuu. Pa3znuuue KOHLEHTPAallMOHHOTO W BPEMEHHOro nopsaakoB. CrokHbIE
peakiuu. [IpUHIMIT HE3aBUCUMOTO TPOTEKAHUS JJIEMEHTApHBIX peakuuid. OOpaTuMble U
napajuleJibHble peakiuu mnepBoro nopsaka. JuddepennuanbHble ypaBHEHHs, ONUCHIBAIOIINE
CKOPOCTH 3THUX peaklMi, UX HUHTerpupoBaHue. KuHeTHueckue KpUBBIE IS KaXI0ro U3
pearupytomux  BemiectB.  [locnenoBartensHble  peakiuu  1-ro mopsanka.  Cucrema
muddepeHIaTbHBIX YPAaBHEHUH, OMUCHIBAIONINX KHHETUKY IMOCIEAOBATEIBHBIX PEAKITHIA.
KuneTnueckue ypaBHEHHMS M KMHETHYECKHME KPHUBBIE Il BCEX YYACTHUKOB peakuuu. Bpewms
JOCTHKEHUSI MAaKCUMaJIbHONM KOHLEHTPAllUM IPOMEXYTOUHOIO BEIIECTBA. 3aBUCHUMOCTh
MaKCUMaJIbHOM KOHLEHTPALMK MPOMEKYTOYHOTO BEIIECTBA OT COOTHOLIEHUS KOHCTAHT
CKOPOCTEH OTAENIbHBIX CTAJMUN ITOCJIEI0BATEIbHON peakiuu. [IpuHImn TMMUTHPYIOLIEH CTalun
MOCIEAOBATEIbHOM  XUMHUYECKOM  peakiuu.  CTalMOHApHBIA  PEXKUM  MPOTEKAHUS
MOCNIEAOBATENbHBIX ~ peakuuid. MeTod  KBa3WUCTAI[MOHAPHBIX  KOHIIGHTpamwii, 00JacThb
npuMeHeHus. BiusHue Temmeparypbl Ha CKOPOCTh XMMHUYECKON peakiuu, MpUOIMKeHHOe
npaBuwio Baut-I'opda. YpaBuenne Appernyca B auddepeHnnanbHoil 1 MHTErpalibHON (opme.
OddexTuBHAs HHEPrusi aKTUBALUMU W NPEIIKCIOHEHIMATbHBIA MHOXUTEIb, METOABl MX
OIpEeENIEHUS U3 IKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopun XUMHYECKON KUHETUKH.

Teopus axtuBHbIX (OuHapHBIX) coynapeHuit (TAC). CkopocTh peakiuu Kak YHCIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYJ B €IMHUILY BpeMeHU. KoHCcTaHTa CKOpoCcTH OMMOIEKYIsIpHOI
peakuuu. OU3NYECKUIM CMBICI MPEIIKCIIOHEHIIMATIBHOTO MHOMKUTENS U DHEPrUM aKTHUBALUHU B
paMKax TeOpuu aKTUBHBIX coynapeHuid. Ctepudeckuil pakTop, HEOOXOIMMOCTh €TO BBEICHUS B
KMHETUYECKOE YPaBHEHUE PEAKIMH. JJOCTOMHCTBA U HEIOCTATKH TEOPUU aKTUBHBIX COYIapEHUN.
MexaHu3M MOHOMOJIEKYJISIPHBIX Ta30BbIX peakiuid B pamkax TAC, cxema Jlungemana.
HcronkoBanue mpUYMH U3MEHEHHUS MOPSAJIKAa MOHOMOJEKYJSIPHOW pEaKIUu MPU HU3MEHEHHH
JIABJICHUS.

Teopus mnepexonnoro cocrosius (aktuBupoBaHHoro komiuiekca) (TIIC wmm TAK).
OcnoBuble nionoxkeHus TIIC, kuHetmyeckas cxema peakuuu. [[oBEpXHOCTh MOTEHUHAIBHOMU
SHEPTrUM, KOOPJAUHATA PEaKLHH, MYyTh peaKuu. AKTUBUPOBAHHBIM KOMILUIEKC U €ro0 CBOWCTBA,
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UCTUHHAsg SHeprus akTuBauuu. CKOPOCTh pPEaKIUU — CKOPOCTh pacraja aKTUBUPOBAHHOIO
KOMILJIEKCa (cxkopocTh ero MIPOX 0K ICHHS gyepe3 MOTEHITHATBHBIN Oapbep).
KBaszurepmonunamuueckas ¢opma ypaBHeHus TIIC, SHTanpmusi W DHTPONHS aKTUBAIUH,
TPAaHCMUCCUOHHBIN  KO3pdumueHT. CBA3b  DHTAIBNUU  aKTUBAMM ¢ dPPeKTUBHOMN
(9KCTIEpUMEHTANILHO ) SHEPTUEH aKTUBAIUH.

7.3. ®OTOXUMHUYECKHUE U LIETTHBIE PEAKIIUH.

@DOTOXUMUYECKUE DPEAKINH, MEPBUYHBIE U BTOPUYHBIE (HOTOXMMHYECKHE IPOIECCHI.
®doromuccormarus u  poronmu3. Doroduznyueckue (IE3aKTUBANMOHHBIC) TPOIECCH TMPHU
MOTJIONICHUHM M3NydeHus. 3akoHbl (oroxumuu: [porryca-Ipenepa m Diinmreiina-llrapka.
KBanToBbit Beixon. KuHeTHka mpoIleccoB, MPOUCXOASAIIUX C y4acTHEM (OTOBO30YKICHHBIX
mosekyn. Cencubunuzaropsl, CeHCHOUIM3UpOBaHHbIe (oTOXUMHUECKHe peakuuu. OCHOBHbBIE
paznuuus peakuil ¢ (HOTOXMMHYECKUM W TEPMUYECKHUM HHULUUpOBaHHEM. DOTOXUMUYECKHE
nporiecchl B atMocdepe, GOTOCHHTES.

Hennble peaxkuuu. Ilpumepsl peakuuil, NOPOTEKAIOMUX II0 LENHOMY MEXaHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTaJMM LEMHBIX peakiuil. MexaHu3Mbl 3apOKICHUS, Pa3BUTHUS U
oOpeiBa 1eneidl. JIMHEHHBI W KBaJpaTHUHBIA OOpBIB Ilemei. 3BEHO LeMd, JIUHA IICTIH.
Hepa3zBeTBieHHbIE U pa3BETBICHHBIE LEMHbIE peakund. KuHeTnka HEpa3BETBIEHHBIX IEMHBIX
peaknuii. Ctaguu pa3BeTBICHHOW LENHOM peakuuu. BeposTHOCTH OOphIBa W pa3BETBIICHUS
uenu. Pa3BuTume pa3BETBICHHBIX IENHBIX pEakUM BO BpPEMEHM, CTAlMOHApHBIA U
HECTAllMOHAPHBIM PEXUMBbl TeueHHus peakuuu. [lpenenbHble SBICHUS B Pa3BETBIEHHBIX
peaknusax. HwkHul W BepxXHUW mTpenenasl BOCIUIAMEHEHHUs (B3pbhIBA) IICTTHOM PpEaKIUH.
[TomyocTpoB BOCIIIITaMEHEHUS.

Pazoen 8. Kamanus.

I'oMoreHHbIi U reTeporeHHbld KaTanus. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KATATUTUYECKUX peakuui. BnusHue karanuzaropa Ha TEPMOAMHAMUYECKHE M KHHETUYECKHE
XapaKTePUCTUKU  XUMUYECKMX  peakuuil.  CeNeKTUBHOCTh  JCHCTBUSL  Karajau3aTopa.
Karanutrueckass akTUBHOCTh, yZE/IbHAs KaTalUTHYECKas aKTHUBHOCThb. | OMOTEHHBIM KaTalns.
CrnuTHBIN U pa3ieNibHbIA MEXaHU3Mbl KATAIMTUYECKUX PEAKLUN, IHEPreTUYECKUE TUarpaMmbl
B3aMMOJICHCTBUS PeareHToB ¢ kKaramuzatopoMm. OOmui u crnenuduueckuii KHCI0THO-OCHOBHBIN
karanu3. O¢deKTuBHAs KOHCTAHTa CKOPOCTH pEeaKIHMH, KaTalu3upyeMOil BeIIECTBAMH C
KHCIIOTHO-OCHOBHBIMU ~ CBOMCTBaMHM. KaranuThyeckue KOHCTAaHThl CKOPOCTHM  PEaKIMH.
I'ereporennsiii  karamu3.  CKOpOCTb  I€TEPOTr€HHO-KATAJUTHUECKOM  peakuuu.  Tumsl
TEeTEPOreHHBIX KaTaM3aTOpPOB. 3aKOH JEHCTBYIONIMX MOBepxHOCTeH. Ponbs amcopOumm B
reTeporeHHoM mpoiiecce. KnHerrnka reTeporeHHO-KaTaIUTUUECKUX PEaKIUil, HE TUMUTUPYEMbIX
nuddy3ueit. OTpaBiieHHE KaTaTM3aTOPOB.

4 O0beM yueOHOH TUCHUILINHBI

Bt vieBHoil DAGOTLI Bcero 1 cemecTp 2 cemecTp
ry P 3E | Akaa. 4. | 3E | Akag. 4. | 3E | Akaa. 4.

AL WA IR 14 504 7 252 7 252
AUCHHUITHHBI
KonTakTHasi padora: 5‘;3 192 2,67 96 2,67 96
Jlextyu 1é7 64 0,89 32 0,89 32
[paktuueckue 3ansatus (I13) 1é7 64 0,89 32 0,89 32
Jlaboparopusie paboTs (JIP) 1é7 64 0,89 32 0,89 32
CamocTosTenbnan pagoTa: 6;6 240 [333] 120 [333] 120
CaMOCTOSITETbHOE U3YYEHUE 6,6 240 3.33 120 3.33 120
pa3esioB AUCHUILIMHBI 7
Buabl KoHTpOJIA:
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IK3aMeH 2 72 1 36 1 36
KonrtakTHas pabora — 0.8 0.4 0.4
IIPOMEKYTOYHAsL aTTECTALMS 2 1 1
IToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Bua uTOroBoro KOHTpoOJIf: JK3aMeH IK3aMeH
. Bcero 1 cemecTp 2 cemecTp
B
1A y11eOnoit padoTeI 3E | Actp.u. | 3E | Actp.u. | 3E | Acrp. u.
Oo0mast Tpy10eMKOCTh 14 378 7 189 7 189
JM CITAILTNHBI
KonTakTHas padora: 5‘;3 144 2,67 72 2,67 72
Jlexun 1é7 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (I113) 1é7 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 1é7 48 0,89 24 0,89 24
CamocrosiTesibHast padora: 6;6 180 3,33 90 3,33 90
CamocTrosiTeTbHOE U3YYCHUE 6,6 180 3.33 90 3.33 90
pa3ienoB AUCITUTIIMHBI 7
Buabl KOHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTrakTHas pabora — 0.6 03 0.3
IIPOMEKYTOYHAs aTTeCTalus 2 1 1
IToaroroBka K 3K3amMeny 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH
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AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Koanonagnas xumus»

1 Heab aucHumIMHbI — TPHOOpPETEHUE O0y4YaIOMUMHKCS 0a30BBIX 3HAHWUW B 00JacCTH
TEPMOJMHAMUKHA TOBEPXHOCTHBIX SIBIEHUA M CBOWCTB JUCHEPCHBIX CHUCTEM U TOJIYYCHHE
YMEHHH B 4aCTH MCIOJB30BAaHUS ATUX 3HAHUN MPH HCCIEA0BaHNHU, TPOSKTUPOBAHUN U CO3JaHUU
PEATBHBIX CUCTEM, SIBJISTFOIIUXCS B OONBIIMHCTBE CIIy4aeB TUCTICPCHBIMH.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:

Obaaoams cleqyOmUMU KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTHUKECHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.5; OIIK-1.7;, OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5;

OIIK-3.6, OIIK-3.7

3namu:

— MPU3HAKU 00BEKTOB KOJUIOMAHON XUMUHU U UX KIIACCHU(PUKALIUIO;

— OCHOBHBI€ TMOHSATHUSI U COOTHOILIEHUS TEPMOJAMHAMUKHU TOBEPXHOCTHBIX SIBICHUMN
(TepMoaUMHAMUKA TOBEPXHOCTHOTO CJOS; aJre3usi, CMauMBaHHWE U paCTeKaHUE >KHUJKOCTEH;
JTUCTIEPCHOCTh U TEPMOAMHAMHYECKHUE CBOWCTBA TEJ; aICOPOIUS Ta30B U MapoB, aJcOpOIUs U3
pacTBOpOB);

— OCHOBHBIC TEOPUU PUBNIECKON a7copOInu;

— OCHOBHBIE€ TPEJCTABICHUS O CTPOEHUU JIBOMHOTO AJIEKTPUYECKOTO CJOS; MPHUPOAY
ANEKTPOKUHETUYECKOTO OTEHIMAA; OCHOBHBIE 3JIEKTPOKUHETUUYECKUE SIBJICHNUS,

— yCJIOBUSA TPUMEHMMOCTH 3akoHa CTokca; 3akOoH OWHIMTEHHa—CMOIYXOBCKOTO,
TUIICOMETpUUEcKoe ypaBHeHue Jlamaca;

— MIPpUPOAY CEAMMEHTAIlMOHHOW W arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB ITAB kak nMO(UIBHBIX CHCTEM; OCHOBHBIE MOi0keHus: Teopun JJJIPO; npuunHbl 1
O0COOEHHOCTH OBICTPON W MEIJICHHON KOAaryJsluH, KOHIIEHTPAI[MOHHOW M HEHTpaIM3alliOHHON
KOaryJisiinu;

— TUIBl CTPYKTYpP, BO3HMKAIOUIME B JTUCHEPCHBIX CUCTEMax, MPUYUHBI M YCIOBUS HUX
o0pa3oBaHus; KJIaCCH(PHUKAIUIO UCTIEPCHBIX CHCTEM TI0 UX PEOJIOTHYECKUM CBOMCTBAM.

Ymems:

— pPacCUUTHIBATh MapaMeTPhl, KOTOPHIMU XapaKTEPU3YIOT JUCTIEPCHOCTD;

— MPOBOJIUTH PACUEThl C HCIOJIb30BAHHEM OCHOBHBIX COOTHOILIEHUIH TEPMOAMHAMHUKHI
MOBEPXHOCTHBIX SIBICHUIA;

— paccUMUTHIBATh OCHOBHBIE XapaKTEPUCTUKU MOPUCTON CTPYKTYPHI;

— pacCUMTHIBATh  BEIIMYMHY  DJIEKTPOKMHETUYECKOrO  MMOTEHIMajga MO  JaHHBIM
3JIEKTpoOCcMOca U 31eKTpodopesa;

— pacCUMTHIBATh MHTETPAIBHYIO U HU(PepeHInaNTbHYI0 KPUBBIE PACTIPEISICHUS YaCTHII
0 pa3Mepam;

— paccuuThIBaTh M AHAJIU3UPOBATH MOTECHIMAJIbHBIE KPUBBIE MapHOrO0 B3aUMOJCUCTBUS
YaCTHII,

— PACCUUTHIBATH U U3MEPSTH BA3KOCTH AUCIEPCHBIX CUCTEM.

Braoemy:

— IIPEICTABIICHUSIMU O POJIM NMOBEPXHOCTHBIX SBJICHUHN U AUCHEPCHBIX CUCTEM B TEXHUKE
U TIPUPO/IE;

— METOJIaMH U3MEPEHUS MOBEPXHOCTHOI'O HATSXKEHUSI, KPA€BOTO YIIIa;

— 3HAHUSIMU O METOJIaX U3MEpPEHUs aJIcOpPOLUHU U YAETbHOMN MOBEPXHOCTH;

— 3HAHUSMU 00 YCIOBHSIX TPUMEHUMOCTH ypaBHEeHHUS [ enbMrobiia—CMOIyXOBCKOTO;

— METOJaMH ONPEeICHUS FIEKTPOKUHETUYECKOTO TOTEHIINANIA;

— METOJIOM CEAMMEHTAIMOHHOTO aHAJIN3a;

— METOJaMH ONPEeICHNUs KPUTHUECKOW KOHIIEHTPAlMU MUIIEIITI000pa30BaHus;

— METOJIaMH UCCIIEOBAHUSI KUHETUKU KOATYJISALINH;

— METOJaMH U3MEPEHUS U aHaJIN3a KPUBBIX TEUCHHUS.

3 KpaTkoe coaep:kanmne IUCHUNIHHBI

Pazoen 1. Ilpeomem u npusnaxu 06vexmo6 KoANoUOHOU XUMUU.

Konnounnas xumusi - Hayka O NMOBEPXHOCTHBIX SIBICHHUSIX M JIUCIIEPCHBIX CHUCTEMaX.
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OCHOBHBIE TOBEPXHOCTHBIC SBICHHS: aAre3uss M CMauuMBaHHUE, KAaIWUIIPHOCTb, aACOpPOIIHS,
AIEKTPUYECKUE SIBJICHHS Ha TOBEPXHOCTAX U JIp.

OCHOBHbBIE TIpU3HAKM JAMCIEPCHBIX CHCTEM - TE€TEPOr€HHOCTh M JAMCIEPCHOCTB;
MOBEPXHOCTHAsI DHEPIHsl; KOJMYECTBEHHBIE XapaKTEpUCTUKU aucnepcHocTd. Knaccudukarus
JMCTIEPCHBIX CHCTEM II0 arperaTHOMY COCTOSIHUIO AMCIIEPCHOM (a3bl U TUCTIEPCHOHHON CpEJbI.
Knaccudukanus cBOOOIHOIMCIEPCHBIX CHCTEM IO pa3MepaM YacTHIl M MO B3aUMOJICHCTBUIO
MEXIy IUCIEPCUOHHON cpefod W aucrepcHoi (as3oi. Poiab MOBEPXHOCTHBIX SBICHUH H
JUCTIEPCHBIX CUCTEM B MPUPOJE, TPOMBIIIIEHHOCTH U, B YACTHOCTH, XUMHUUECKON TEXHOJIOTUU.

Pazoen 2. Tepmoounamuka nosepxHoCmHvIX s61eHUlL.

2.1. O6mas xapakTeprcTUKa IOBEPXHOCTHON YHEPTUH.

[ToBepxHOCTHasT »HEprus B 0OIIEM ypaBHEHWH |-r0 W 2-TO Hayaja TEPMOJUHAMHKH.
[loBepxHOCTHOE HaTsSHKEHHME Kak Mepa oSHepruu [ubbca MexdasHOW MOBEPXHOCTH.
[ToBepxHOCTHOE HATSXKEHUE - XapaKTePUCTHKA MPUPOJBI compuKacamomuxcs ¢a3 U ux
B3auMojieiicTBua. CBOHCTBAa TOBEPXHOCTEH JKUAKHX M TBEpAbIX Tel. YpaBHeHue [mubOca-
['enbmronbiia 11 BHYTPEHHEHW yIETbHOW TOBEPXHOCTHOW SHEpruH (MOJHOW TOBEPXHOCTHOM
JHEpPruM). 3aBUCHUMOCTb HHEPreTMYECKHX IapaMeTpPOB IOBEPXHOCTH OT TEMIEpPaTypBhl.
[Tponeccrl caMONIPOU3BOIILHOTO YMEHBIICHHS TOBEPXHOCTHON YHEPTHH.

2.2. AncopOuust 1 TOBEPXHOCTHOE HATSKEHHE.

CBsi3b BeIMYMHBI aICOPOLIMH C TapaMeTpaMH CHUCTEMBI: U30TE€pMa, U30MUKHA U U30CTEpa
aacopbuuu. Meroxa u3beiTkoB ['160ca. dyHmameHTaIbHOE aIcOpOIIMOHHOE ypaBHeHUe ['nboca.
['u60coBckas agcopOius. YactHoe BbipakeHrne ypaBHeHUs [ mO6ca. [IoBepXHOCTHO-aKTHBHBIE U
NOBEPXHOCTHO-VUHAKTHBHBIE BEIIECTBA.

2.3. Anres3us, cMaulMBaHHUE M PACTEKAHUE KUJTKOCTEH.

Anresus u xoresus. Ilpupona cun mexdasHoro BzammozeicTBusi. YpasHenue Jlrorpe
st paboTel anresun. CmaunmBaHue U KpaeBoil yroi. 3akoH FOnra. CBsizb paOOTHI aare3wu C
KpaeBbIM yriioM (ypaBHenue Jlrompe-lOnra). JlnopunbHble u 11Mo(OOHBIE MOBEPXHOCTH.
Mertoapl onpeneneHuss KpaeBbIX yriioB. BiusHue moBepxHOCTHO-aKTUBHBIX BemiecTB (ITAB) na
cmaunBanue. Pactexanue sxumkocteil. Koaddunument pacrexkanus mo [apkuucy. Dddekt
Mapanronu. MexdazHoe HaTsDKEHUE Ha TPAHUIE MEXK/y B3aMMHO-HACHIIIEHHBIMU KHUIKOCTIMU
U nipaBusI0 AHTOHOBA. [IpakTHUeckoe 3HaueHne aAre3u, CMauuBaHUs U PACTEKAHMUS.

2.4. lucnepcHOCTh U TEPMOAMHAMUYECKHE CBOMCTBA TEJI.

[TpaBuio ¢a3 I'n60ca u qucnepcHOCTh. BiusHue KpUBU3HBI TOBEPXHOCTH HA BHYTPEHHEE
nasnenue Ten (ypaBHeHue Jlammaca). [ToBepxHOCTHast PHEprusi U paBHOBECHBIC (DOPMBI TeIl.
[punuun 'm66ca-Kropu. 3akon Byneda. Kanumnspueie sBnenus (ypaBHenue JKiopeHa), ux
pojib B TMPUPOJE U TEXHOJOTMHU. METOoAbl OMpeleieHHs] IMOBEPXHOCTHOTO HATSKEHUS.
3aBUCUMOCTh TEPMOJMHAMHUYECKON PEaKIIMOHHOW CIIOCOOHOCTH OT AMCIEPCHOCTH. YpaBHEHHE
KenpBuHa. BnusHue nucnepcHOCTH Ha pPacTBOPUMOCTh, KOHCTAHTY PAaBHOBECHS XUMHYECKON
peakiuu, TemMreparypy ($hazoBoro nepexoza.

2.5. Ilony4yeHre TUCIEPCHBIX CUCTEM.

Mertoabl nucneprupoBaHusi. YpaBHeHue PeOunnepa ans paboThl AMCIEPTHPOBAHUSA.
AncopOunonHoe moHmwkeHue npodHoctu (d3gdekr PeOunmepa). ['oMoreHHas U reTeporeHHas
KOoH/eHcanusa. MeractabuibHoe coctostHue. DHeprus ['n06ca oOpa3oBaHUs 3apojbllia HOBOM
(da3bl, KPUTUUECKHUIA paguyc 3apojsima. JIBe ctaauu oOpazoBanusi HOBoU (pa3bl. CBsA3b KHHETHKH
o0pa3oBaHUs HOBOH (a3bl ¢ MepechIIeHneM. YIIpaBleHHE TUCIEPCHOCThIO MPU T'OMOTCHHOM
KoHAeHcauuu. [Ipumepsl mMOdydeHHs] [AHUCIEPCHBIX CHCTEM MeToJaMu (u3mueckod u
XAMHUYECKOW KOHAEHCALINH.

Pazoen 3. Aocopoyuonnvle pasnosecus.

Knaccudukanus mexaHu3MoB ancopOruu (pusmdeckas ancopOIus, XeMocopOouus u
noHooOMeHHas ancopouus). [Ipupona ancopoburoHHbIX cril. OCOOEHHOCTH COCTABIISIONINX CHUT
Ban-nep-Baanbca (OpHeHTAllMOHHBIX, WHAYKIMOHHBIX M IHCIIEPCUOHHBIX) TPH aaCcOpOLUH.
VYpaBHeHHe A MTOTEHIMATLHON SHEPTUH B3aUMOJIEUCTBUS aToMa (MOJIEKYJIbI) C TOBEPXHOCTHIO
Tena.

3.1. AacopO1us Ta30B ¥ TapOB HA OHOPOJHON MTOBEPXHOCTH.
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3akoH ['enpu. YpaBHeHHE M30TEPMbl MOHOMOJEKYIISIPHOU ancopOiuu JIeHrMiopa u ero
ananu3. OmpeneneHne KOHCTAHT ATOro ypaBHeHUs (uHelHas ¢opma ypaBHeHus JleHrmiopa).
VYpaBuenue @peiinmxa. Teopus mnonumosekynspHod azacopbuun bpyHayspa, Dmmera,
Tennepa (bOT), ypaBHeHHe n30TepMbI ancopOumu, ero aHanus. JIuHeitHas dopma ypaBHEHUS
BOT u pacuer ero koHcranT. Onpezenenue yaeabHON HoBepXxHocTH MeToaoM bOT.

3.2. AacopO1ust Ta30B ¥ IapOB HA MOPUCTHIX MaTEepHaIaXx.

KonnuecTBeHHBIE  XapaKTEpUCTUKHM  MOPHUCTBIX  MarepuanoB. llopucteie  Tena
KOPITYCKYJIIDHOM, KPHUCTANIMYECKOM | TyO4yaTOW CTPYKTYpbl, METOJAbl MX MOJYYEHHS.
Knaccudukanus mop no lyOnHUHY U €€ B3aMMOCBS3b C TEOPUSIMHU aJCOPOITUH.

Teopuss xanuuispHOW KOHAeHcauMH. KanwuisipHO-KOHIEHCALIMOHHBIM TUCTEPE3HC.
Pacuer wunHTerpampHOil W auddepeHIMaNIbHON KPHUBBIX pachpeaesieHuss o0beMa Iop To
pa3zMepam.

OcoOenHocTr aacopOLUMU Ha MHUKPOMOPHUCTBIX MaTepuaiax. lloreHuumanbHas Teopus
[MonssHu.  AncOpOLUMOHHBIA — MOTEHIMAN.  XapakTepucTHyecKas  KpuBas  aJcopOIuH.
TemmnepaTypHass HHBapUAaHTHOCTh U ad(OUHHOCTH XapaKTEPUCTHUYECKUX KpUBBIX. OO0OIICHHOE
ypaBHeHHE Teopun JlyOMHMHA OOBEMHOrO 3aMOMHEHHS MHUKPOIOpP, YaCTHBIC CIy4ad 3TOTO
ypaBHeHus (ypaBHeHue JlyOmHuHa-PamymikeBuua). AmcopOmusi ra30B U MapoB B XMMHYECKOM
TEXHOJIOTHH.

3.3. AacopO1ust TOBEPXHOCTHO-aKTUBHBIX BEIICCTB.

Bnusinue crpoenust monekyn IIAB Ha mOBEpXHOCTHYIO aKTUBHOCTb, IIpaBWiIO [[rokiio-
TpayOe. 3aBHCHUMOCTh MOBEPXHOCTHOTO HATSDKEHHS OT COCTaBa pPacTBOpa IMPHU COONIOJAECHUU
3akoHa I'eHpu u ypaBHeHus JleHrMropa. YpaBHeHue IIIHMIIKOBCKOTro. YpaBHEHUS COCTOSHMS
ra3zo00pa3HBIX TMOBEPXHOCTHBIX (aICOPOIMOHHBIX) TJICHOK. THIBI MOBEPXHOCTHBIX IIJICHOK M
ompeneneHue ux xapakrepuctuk. Becwl Jlenrmropa. DakTopbl, ONpEACIAIOLIME arperartHoe
COCTOSTHUE aJCOpPOLMOHHBIX IUIeHOK. OmpeneneHue CTPOEHUS aJCOpPOLMOHHOTO CIIOS U
pasmepoB Monekyn [TAB.

Pazoen 4. Dnexmpuueckue s6nenus Ha no8epxXHOCMU.

JIBoiinoit snektpuueckuit cnoit (JDC), mexanusmel obpazoBanus [IIC. CooTHoIEHUS
MEXy JEKTPUYECKUM MOTEHIHAIOM U MOBEPXHOCTHBIM HaTsKeHUeM (ypaBHeHUs Jlunmmana).
DNeKTpOKaNWUISIpHbIE KPUBBIE U onpeaenenne napamerpoB JI3C 1o 3TUM KpUBBIM.

O6mme npeacrasnenus o teopusix crpoeHus JIC. Teopus ['yu — Uenmena. YpaBHeHne
[Tyaccona-bonbsimana ais auddysnoii yactu JI9C u ero perenue. TommuHa 1udGy3HOTO Crost
W BJIMSIHUE Ha HEE Pa3NuYHbBIX (HakTOpoB. [[BOIHON anekTpuueckuii cioit mo teopuu lllTepHa,
nepesapsiika nosepxHoctu. [Ipumepst o6pazoBanus I3C. Munemisl 1 UX CTpOSHHE.

UeTpipe BUJA HIEKTPOKMHETUYECKUX SIBICHUH. DJEKTPOKMHETHYECKUM TMOTEHIUAT |
BIMSHAE Ha HEro pasinyHbX (akTopoB. YpaBHeHHe [ enbMronbua-CMOITyXOBCKOTO IS
CKOPOCTH TIEPEHOCa TPH JIEKTPOOocMoce U dekTpodopese. DPGHEKThl, HE yUUTHIBAEMBIE dTUM
ypaBHEHHEM  (ITOBEpXHOCTHAsi  MPOBOAMMOCTb,  3JIEKTPO(OpeTHUecKoe  TOPMOXKEHUE,
penakcanroHHbIN 3¢ dexT). [IpakTHueckoe UCconb30BaHUE STEKTPOKMHETUYECKUX SIBJICHUH.

Paszoen 5. Kunemuueckue ceouicmea Oucnepchvix cucme.

OCHOBBI CETUMEHTAIIMOHHOTO aHaiu3a. CBSA3b CKOPOCTH OC&XKIEHHUS YacTHI[ C HX
paszmepoM.  YcinoBusi  coOmrogenust 3akoHa  Ctokca.  CeqUMEHTAMOHHBIA  aHAIN3
nonuaucnepcHelx cucteM. KpuBas cenuMenTtanuu. KpuBele pacnpeneneHus YacTHI IO
paanycam. DKCIIEpUMEHTAJIbHBIE METO/IbI B CEAUMEHTALIMOHHOM aHAJIU3E.

MornekynsipHO-KUHETHYECKass TMpupoga OpOyHOBCKOro JBIKeHHUS. CBs3b MEXIYy
CPEIHEKBAIPATUYHBIM CIBUTOM dYacTUIl M Koddduuumenrom auddysun (3akoH DHHIITEHHA-
CMOJITyXOBCKOT0). DKCIIEpUMEHTANIbHAs ~TpOBEpPKa 3akoHa OWHITeHHA-CMOIyXOBCKOTO.
CrnencTBus U3 TeOpUH OPOYHOBCKOTO JABHKEHHS.

CenumeHTanMOHHO-TU(P G Y3NOHHOE paBHOBecCHE, TUIICOMETPUYECKUIA 3aKOH.
CenuMeHTallMOHHAS YCTOMYNBOCTD UCIIEPCHBIX CUCTEM.

Paszoen 6. Aepecamuenas ycmouuusocms u koa2yniayus OUCNEPCHBIX CUCTNEM.

OOme BOMPOCHI  YCTOWYMBOCTH JUCHEPCHBIX cucTeM. CeauMEHTalMOHHAsA U
arperatvBHas yCTOWYMBOCTU cucTeM. JInodunbHbie U 110(OOHBIE CUCTEMBI: CaMOPON3BOIHHOE

57



o0pa3oBaHUEe OJHUX M HEOOXOIUMOCTh cTabwimm3auuu Jpyrux. Kpurepuit nuoduiabHOCTH
cucreM 1o Pebunaepy-ll{ykuny.

JlnopunbHble naucnepcHble cucTeMbl. Kraccudukanus u o0mas XapakTepUCTHKa
MOBEPXHOCTHO-aKTUBHBIX BELIECTB. TepMOAMHAMHUKA W MEXaHHU3M MHUIEII000pa30BaHHUS.
Crpoenne munenn ITAB. Comobunu3zarmst. OCHOBHbIE (PAKTOPBI, BIUSIONIMNE HA KPUTHUYECKYIO
KoHIIeHTpanuto MurenooopasoBanus (KKM). Meroast onpenenennss KKM. Ilpumenenue
ITAB.

JInodobubie nucnepcHbie cUCTEMBI. DaKTOPHl YCTOWYMBOCTH JMO(DOOHBIX CHCTEM.
breictpas u memnennas koarymsiuus. Kunetuka xoaryinsamuu no CmoinyxoBckomy. Onpenenenre
CKOPOCTH M BPEMEHHU MOJOBUHHOM KOAryJsiiuu. 3aBUCUMOCTb YMCJIa YACTHUIl PA3HOTO MOpsIKa
OT BpEMEHH.

OcHoBHble mOoNOXeHHUst Teopun Jlepsruna, Jlanmay, ®epses, Osepbeka (AJIDO).
PacknuHuBatomee JaBiieHHE M €ro  COCTaBJSIOUIME. DHEPrust 3JIEKTPOCTATHYECKOIrO
OTTAJKWBAaHUS TPH B3aMMOJCHCTBUM cIab03apsHKeHHBIX MMOBepxHOCTed. CHIBl M SHEprus
nputsbkenus. OOllee ypaBHEHHE Uil DSHEPIUM  B3aUMOJICHCTBUSL JUCIEPCHBIX YaCTHII.
[ToTeHnmManpHbIe KPUBBIE B3aUMOICHCTBHS YaCTHUI[ B MOHOCTAOWIIM3UPOBAHHBIX JHCIEPCHBIX
cucreMax. [loTeHIManbHBIM Oapbep W €ro 3aBUCUMOCTH OT TOJIIUHBI TU(PY3HOTO CIOS.
Koarynsuuss B mepBoM u BTOpoM MUHUMyMax. HelTpanuzanvoHHas W KOHIEHTpaI[MOHHAS
koarymsinusi. [lopor Owictpoit koarymsiuuu. [lpaBunmo Ilymeme-I'apam. 3akon [epsiruna.
Crabunm3anusi TUCIIEPCHBIX CHUCTEM BBICOKOMONEKYisipHbiMEH coenuneHusmMu (BMC) u T1AB.
MeToapl OYMCTKM TPOMBIIUIEHHBIX U OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUU
arperaTuBHOM U CEIMMEHTALIMOHHON YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.

Pazoen 7. Cmpykmypoobpazosanue u  cmpyKmypHo-mexaHuyeckue  Cceoucmaed
OUCNEPCHBIX CUCTNEM.

Tunel CTpyKTyp, 0Opa3yloluxcsi B arperaTMBHO-yCTOMYMBBIX U  arperaTUBHO-
HEYCTOMUYMBBIX AMCIEPCHBIX cuctemMax. JKHIKOKPUCTAIIIMYECKOE COCTOSHME arperaTuBHO-
YCTOMYMBBIX TUCIIEPCHBIX CHCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTMuBHO-HEYCTOWYMBBIX (JTMO(POOHBIX)
JIMCTIEPCHBIX cUCTeMaX. B3auMOCBsI3b MEXKy BUAOM IMOTECHIMAIBHON KPUBON B3aMMOACHCTBUS
yactul] (o teopun JJIPO) u TUIOM BO3HUKAIOUIMX CTPYKTYp. KoaryssiioHHO-THKCOTPOIHbIE
U KOHJEHCAlMOHHO-KPUCTAJUIM3AIIMOHHbBIE CTPYKTYphI. llepexon onHUX CTPYKTyp B ApyTHE.
Teopust cTpykTypooOpa3oBaHus ((PU3NKO-XUMUYECKAsh MEXaHHWKA) KaK OCHOBA MOJy4eHUS
HOBBIX MaTE€pPHAJIOB.

Peonornueckuii mMeron uccieqoBaHMs AUCHEPCHBIX cucTeM. OCHOBHBIE IOHATUS H
UJealbHbIE 3aKOHBl PEOJIOTUU. MoAenupoBaHUE PEOJIOTHYECKUX CBOMCTB Tel. Mopenb
Makcseiia, moaens KenbBuna-®oiirra, moaeias bunrama.

Knaccudukanus AuCepcHBIX CHCTEM IO CTPYKTYpHO-MEXaHMYECKHM CBOICTBaM.
HbioToHOBCKME M HEHBIOTOHOBCKHME JKMAKOCTHU. [IceBaomiaacTUYecKue U JIUJIATaHTHBIE
KUJKOCTU U TBEpAOOOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOMUYMBBIX TUCHEPCHBIX
cucteM. YpaBHeHus OuHmrelHa, [lraynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue
CBOMCTBA CTPYKTYPHPOBAHHBIX )KUIKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM.

3axniouenue.

[loBepXHOCTHBIE SIBIEHUS M JAHUCIEPCHBIE CHUCTEMbl B XHMMHYECKON TEXHOJIOTHH.
KonnounnHast xuMust 1 0OXpaHa OKpY>KaroIleil cpeibl.

4 O0beM yueOHO# JUCHHUIIJIMHBI

N O0beM TUCHUTJIMHBI
Bun yueOHo# padoThI et

3E Akan. 4. | AcrTp.u.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
Jlabopartopusie padots (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
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CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCHUIIIMHbI 2,22 ‘ 80 ‘ 60

Bua konTpoJis:

JK3aMeH 1 36 27

KonrtakTHas paboTta — mpoMe)XyTOUYHAas aTTECTAIHS 1 0,4 0,3

IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpoOJIs: JK3aMeH

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«MareMaTHKa»

1 Henp AuCHUIUIMHBI — (OPMHUPOBAHUE Yy CTYJEHTOB CHUCTEMbl OCHOBHBIX MOHSTHIA,
UCTIOJIb3YEMBIX U TOCTPOCHMSI BAXHEUIIMX MaTEeMAaTWYECKHX MOJENeH M MaTeMaTHUeCKUX
METOJIOB JIJISl ONIMCAHUS PA3IMYHBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

2 B pe3yabTaTe H3y4eHHUs! AMCHUILINHBI 00YYAIOLIUIACS 10JIKEeH:

Obaaoams clefyOmUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTHUKECHUS:

OIIK-1.1; OIIK-1.3; OIIK-1.6; OIIK-3.1

3namo:

— OCHOBBI TU(PEPEeHIINATBLHOIO ¥ HMHTETPATbHOTO HCUUCIEHUS, TU(epeHIIHaTbHBIX
ypaBHEHU;

— MaTeMaTU4YEeCKHE TEOPUU U METOJIBL, JISKAIINE B OCHOBE MOCTPOCHHUS MaTeMaTHYECKHX
MOJICICH;

— OCHOBBI TPUMEHEHHSI MATEMAaTHYECKUX MOJIETIeH U METOJIOB.

Ymemn:

— BBIOMpATh MAaTEeMaTHYECKHUE METO/IbI, IPUTOIHBIC [T PELICHU KOHKPETHOW 3a/1auu;

— UCTOJIb30BaTh MAaTEMAaTUYECKUE TIOHSTHS, METOJIbl U MOJEIHU ISl OMUCAHUS] Pa3INYHbBIX
MPOILIECCOB;

— BBISIBJIITH  MaTE€MaTU4YeCKHE 3aKOHOMEPHOCTH, JIeKallue B OCHOBE KOHKPETHBIX
MPOILIECCOB;

— UCIIOJIb30BaTh OCHOBHBIE METOJIbI CTATUCTUYECKON 00pabOTKH JaHHBIX;

— MPUMEHATh MaTeMaTHYeCKHe 3HaHUS Ha MEKIUCIIUIUIMHAPHOM YPOBHE.

Braoemw:

— OCHOBaMH (PYHIaMEHTAJbHBIX MAaTeMaTUYECKUX TEOPUN M HABbIKAMHU HCIIOIb30BAHUS
MaTeMaTHYECKOTO anrmapara;

— METOJIaMH CTaTUCTUYECKOU 00paboTKK MH(pOpMaIuu.

3 KpaTkoe coaep:kanue TUCHUNIHHBI

1 cemectp

Bseoenue.

[Ipenmer u Metonbl mMaremaTuku. OmnMcaHUE OCHOBHBIX paszaenoB Kypca. [IpaBuna u
TpeOOBaHUS MPU U3YUEHUU Kypca.

Pazoen 1. Dnemenmot aneebpuoi.

YucnoBele MHOXeECTBa, KoMIUIEKCHbIe uucina. Omnpenenurenu I u III mopsaxos.
BekTopbl: OCHOBHBIE MOHATHS, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEIACHUS BEKTOPOB.
AHanuThueckas reoMeTpus: IpsiMasl Ha IUIOCKOCTH, KpuBble Il nmopsiaka. Matpuusl: aelicTBus
HaJ MaTpUllaMH, MPUBEJICHUE K CTylIeHYaTOMYy BUAY U BuAy l'aycca. Panr matpunbl. O6partHas
marpuria. Teopema Kponekepa-Kanennu. Pemenune cucrtem JIMHEHHBIX —aireOpanydecKux
ypaBHeHu. CoOCTBEHHBIE YKclia U BeKTopbl. KBampaTuuasie GOpMBI.

Paszoen 2. @ynukyus oonoii nepemennoi. Ilpeden ¢hynxyuu. Henpepvignocms gynxyuu.

Oynknua. CnocoOwl 3amanust GyHkiuu. I[pexen dbyHkumm B Touke. OTHOCTOPOHHHE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeyHO Manble 1 OeCKOHEUHO OoiblIue (PyHKIHNH,
MX CBOWCTBAa W B3auMHas cBA3b. CBoiicTBa mpenenoB. [lepBwiii M BTOpOUl 3amedaTesbHbIE
npenensl. HempepblBHOCTH (QYHKIIMM B TOYKe M Ha mpomexyTke. CBoiicTBa (QyHKIMHA,
HETPEPHIBHBIX HAa OTpe3kax. Touku pa3pbiBa GYHKIMU U UX KJIACCH(PHUKAIIHS.

Pazoen 3. Jlugpgpepenyuanvroe ucuucienue ynxyuu 0OHoU nepemenHoll.
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[MpousBomHass (yHKIUU, €€ TEOMETPUUYECKUH W MeXaHWdyeckui cmbica. [IpaBuia
muddepennupoBanns. Tabmuiia OCHOBHBIX Npou3BOAHBIX. Juddepenuuan QyHKIuU, ero
OPUMEHEHUS K TNPUOTMKCHHBIM  BBIYUCICHUSM. VIHBapWaHTHOCTH (QOpPMBI  TIEPBOTO
muddepennmana. IlpowsBognas cioxkHow dyHkuuu. uddepernupyemocts GyHKINH:
OTlpeNieIeHue, TEOpeMbl O CBA3M JIU(P(PEpEeHIIUPYEMOCTH C  HENpPEpPBIBHOCTBIO U C
CyILIECTBOBaHHEM Mpou3BoiHON. OCHOBHBIE TeopeMbl TuddepeHInanbHoro ucurciaenus: Posms,
Jlarpanxa, Komm. IlpaBuno Jlonurana (packpeitue HeomnpeaeneHHoctei). IlpousBoaHbie
BBICIIUX MOPsAKOB. JIokanpHbIM SkcTpeMyM GyHKIMU. HeoOXxoauMble U JOCTaTOUHBIE YCIOBUS
skcTpemyMa. [IpaBuno uccrnenoBaHus (YHKIMM Ha MOHOTOHHOCTh U 3KCTpeMyM. [Ipu3Haku
BBIITYKJIOCTH ¥ BOTHYTOCTH (yHKIMHU. Touku neperunda. Heo6xoaumoe U 10CTaTOYHOE yCIOBHUS
nepern0a. AcUMNTOTHI (YHKIIMHA, WX BUIABI W CHOCOOBI HaxoxaeHus. OOmas cxema
uccneoBaHus (QYHKIHA, TOCTPOCHHE X TPaPHUKOB.

Pazoen 4. Hnmezpanvnoe ucuucnenue pynkyuu 00OHOU nepemeHHoll.

[lepBoobOpasznas Qyukums. HeompeneneHHbII WHTErpal W e€ro cBoiicTBa. TaOmmia
OCHOBHBIX HWHTETpalioB. MeToAbpl HWHTETPUPOBAHUS: HEMOCPEACTBEHHOE WHTETPUPOBAHUE,
WHTETPUPOBAHUE MOICTAHOBKOM, MHTETPUPOBAHUE IO YacTsAM. IHTerpupoBaHHEe palliOHATBLHBIX
npobeil. MHTerpupoBaHue HEKOTOPBIX HPPAMOHAIBHBIX W TPUTOHOMETPUYECKHX (YHKIIHIL.
OmnpeneneHHbIl UHTETpall, €ro reoMeTpuUecKuil cMbIcil. CBONCTBA ONPENEIEHHOIO UHTETpaa.
®opmyna Herorona-JleiiOnuma. Teopema o cpeaHeM 3HaYeHWHW. 3aMeHa TIEPEMEHHON W
MHTETPUPOBAHUE [0 YACTSIM B ONPENCIEHHOM uHTerpaie. llpunoskeHus omnpeneaeHHoro
MHTETpalia K BBIYMCICHUIO IUIomazei miockux ¢uryp. [loHsTHe HECOOCTBEHHBIX MHTETPAJIOB:
OIpe/eNIEHUs], CBOWCTBA, METObI BEIUNCIICHHUS.
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2 cemecTp

Pazoen 5. Hugpdepenyuanvroe ucuucnenue @yHKyuu HeCKONbKUX NEPEMEHHDIX.
Onemenmovl meopuu nouA.

@OyHKIMU ABYX M 0Oojiee NEpEMEHHBIX: OmNpeiaeseHue, 00JacTh onpenaeneHus, 001acTh
U3MEHEHMs, T€OMETpHUecKas HMHTepHpeTanus, JUHUM YpoBHS. [lpenen QyHKIuM B TOUKe.
YactHble Tpou3BOJIHBIE (Ha mpuMepe (QyHKIUHM ABYX mepeMeHHbIX). uddepenuupyemocTsb
(YHKLIUN HECKOJIBKMX IepeMeHHbIX. JlocraTounsle ycnoBus auddepennupyemoctu. [lomnas
npousBonaHas. IIpousBonnas cioxuod (ynkiuu. Ilomaeii nuddepennman. MHBapuaHTHOCTD
nosHoro  guddepeHnuana.  AHAIMTHYECKUH  TpU3HAK  TosHOTO  auddepeHiumana.
JuddepenuupoBanue (QyHKIUM OAHOM M ABYX IEpPEeMEHHBIX, 33aJaHHON HesBHO. YacTHbIE
IPOM3BOJHBIE M TMOJNHBIe Ju(@depeHuanbl BBICIIUX MHOpsAAkoB. Teopema o paBeHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (U1 (PYHKIMHM JBYX NEepeMEeHHbIX). JIOKaabHBIE 3KCTPEMYMBI
(YHKLIUHU JByX NMEPEMEHHBIX: HEOOXOJUMOE U JIOCTATOYHOE YCIOBHS KCTpeMyMa. Y CIOBHBIN
IKCTpeMyM (MeTon MHOkuTenel Jlarpamxka). Haubosnbiiee 1 HauMeHbliee 3Ha4YeHUe (QyHKIIMU B
3aMKHyTOW oOjactu. OcCHOBHbIE MOHATHS Teopun mojisa. CkanmsgpHoe mose. [loBepxHOCTH U
nuHuU ypoBHs. [Ipon3BojHas 10 HanpaBiIeHUIO. [ pagueHT CKaJsIpHOro IOJISL U €r0 CBOWCTBA.
Bekropnoe none. JluBeprenuus noss. Porop noss. CBs3b MEXKIy TPaJIUEHTOM U MPOU3BOIHOMN
10 HaIIpaBJICHUIO.

Pa3zoen 6. Kpamuovie unmeepani.

JIBOMHOI HMHTErpall: OIpEleIcHUE, NeOMETPUYECKUN CMBICI, CBOWCTBA. Buluncienue
JIBOMHOTO MHTErpajia B AEKAPTOBOM M MOJISIpHOM cuctemax koopauHat Muterpan Ilyaccona.
TpoHHON MHTErpall: ONpeeIIeHUE, T€OMETPUUYECKUN CMBICI, CBOMCTBA. BbIYMCiIeHHE TPOWHOIO
uHTterpana. [IpunoxxeHus 1BOMHOTO U TPOMHOTO UHTETPAJIOB.

Paszoen 7. Kpusonuneiinvle u nogepxHocmubvle UHMeSPaibl.

KpuBonuHelHblii MHTErpad MO KOOpAWHATaM: OMNpPEAEJICHUE, CBOMCTBA, BBIYHMCIICHUE.
Pa6ora B cunoBom none. @opmyna ['puna. KpuBonuHeitHble HHTETpabl, HE 3aBUCAIINE OT ITYTH
uHTerpupoBanus. IloTeHunanbHas QyHKIMS, NOTeHLUaNbHOE none. [IoHaTHe moBEepXHOCTHOrO
uHTerpana. Ilorok Bekropa yepe3 moBepxHocTb. Teopema [aycca-Octporpaackoro. @opmyia
Crokca.

3 cemectp

Pasoen 8. Jlughpepenyuanvnvie ypasnenus nepeozo nopsoxa.

Juddepenunanbable ypaBHEHUS: TOPSAIOK, peIIeHHEe, TeopeMa CYIIECTBOBAHHUS W
€IMHCTBEHHOCTH pemieHus. 3agava Komm. YpaBHeHUS ¢ pa3fesaiolIMMUCS MEPEMEHHBIMH.
Onunoponnsie auddepeHnnanbupie ypaBHeHUs. JIuHeiHbIe AuddepeHnnanbuble ypaBHEHUS
NIEPBOTO MOPSAKA. Y PaBHEHUS B MOJHBIX tuddepenimanax. MHTerpupyromumii MHOXUTENb.

Pazoen 9. Jlugpgpepernyuanvrvie ypasnenus 6mopoco u n-2o nopsoka.

Juddepenunanbable ypaBHEHUS! BTOPOTO MOPSAKA, JOMYCKAIOIIME TTOHMKEHUE TIOPSIIKA.
Jlunetinbie mudpepeHnranbabple ypaBHEHUs BTOporo mnopsiaka. CoiicTBa pemeHuid. JInHeHas
He3aBUCHUMOCTh GyHKuui. Onpenenurens Bporckoro. CTpykTypa 0o0IIero pereHus JMHEHHOTo
muddepeHIManbHbIe ypaBHEHUsT BTOPOro mnopsjaka. DyHAaMeHTadbHas CHCTEMa pELICHHI.
Jlunelinple OgHOpOAHBIE AM(QepeHIrnanbHbIEe YpaBHEHUS BTOPOTO MOPSJIKA C MOCTOSHHBIMH
koa(urmenTaMu: mocTpoeHue oobmiero pemenus. Meroxa Ditepa. JInHeliHbIE HEOTHOPOIHBIC
Qg depeHIaIbHbIe YpaBHEHUST BTOPOTO MOPsAKa ¢ MOCTOSIHHBIMH Kodddurentamu. Oo1ee u
YacTHOE pellleHUs] HEOAHOPOIHBIX ypaBHeHUH. Jluneinsle quddepeHnnanbHble ypaBHEHHS #-TO
HOpsi/IKa: CBOMCTBAa pELICHUH, TEOPEMBI O CTPYKType OOIIEro pELICHHs, METOJ BapualiH
NOCTOSIHHBIX. JIuHelHble nuddepeHInanbHble ypaBHEHUS 7-TO TOPSAKAa C TOCTOSHHBIMU
Kod(duImeHTaMu. AJTOPUTM MTOCTPOCHHSI OOIIEr0 PEIICHUS.

Pazoen 10. Cucmemwvi ougppepernyuanbhvix ypasHeHuil.

Cuctemsl nuddepeHaIbHbIX ypaBHEHUH MepBOro Mopsiika: o0IIHue MOHATH, TeopeMa
CYLIECTBOBaHMSI U  EIAMHCTBEHHOCTH  oOmero  pemeHus.  CucremMbl  JMHEWHBIX
nuddepeHIMaIbHbBIX YpaBHEHUH TMEPBOrO MOPSIKA: HHTEIPUPOBAHHE METOJIOM HCKITIOUEHHUS.
Cuctembl TUHEHHBIX AU(GEepeHITNaTbHBIX YPaBHEHUN MEPBOTO MOPSIKA: CBOMCTBA PEIICHHM,
TEOPEMbI O CTPYKTYpe OOILIEro pelieHus, METO]] BapHallui MOCTOSHHBIX. CHUCTEMbI JIMHEHHBIX
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OJHOPOJHBIX M  HEOJHOPOIHBIX  Au(depeHInanbHbIX  ypaBHEHUH € MOCTOSIHHBIMH
KodpumeHTaMu. OJIEeMEHThl TEOpPUM YCTOWYMBOCTU. METOAbl UHWCIEHHOTO pelIeHus
muQdepeHInaIbHbIX YPaBHEHUH.

Pazoen 11. Yucnosvie u ¢hynkyuonanvrole psovl.

YucnoBele psAbl: OCHOBHBIC TOHSTHS, CBOWCTBA CXOAALIMXCS PSAAOB, HEOOXOAWMBIN
MpU3HAK cxoauMocTu. ['apmonndeckuil pan. Paner Jupuxie. [IpusHaku cpaBHEHUs PSAIOB C
HOJIOXKHUTETbHBIME wieHaMu. [Ipusnak [lanamOGepa. MHTErpanbHblii U pajuKaabHBIN MPU3HAKH
Kommu. 3nakouepenyrommuecs: psiapl: npusHak JlerOHuma. 3HaKOEpEeMEHHBIE PSIIbl: TTOHSATHS
aOCOJIIOTHOM M YCJIIOBHOW CXOJUMOCTH, TIPH3HAK aOCOJIOTHOM CXOJUMOCTH, CBONCTBA
abCOJIIOTHO U YCIIOBHO CXOJSIIMXCS PSIOB.

OyHKIMOHAIbHBIE PSIIbI: OCHOBHBIE MOHATHA, 00JaCTh cXOAUMOCTH. CTeneHHbIe PSAIbL:
panuyc, MHTEpBal, 00yiacTb cxoguMmocTH. CBoiicTBa cTemeHHBIX psanoB. Psaapr Teitnopa u
MakiiopeHa: CBOWMCTBA, YCIOBHE CXOJUMOCTH psfa K MCXOMHOM (YHKIIMHA, OCHOBHBIC
paznoxenus. Pa3znoxenue ¢yHkuuu B psii MakjopeHa ¢ HMOMOIIBIO OCHOBHBIX Pa3IOKCHUU.
['maBHOE 3HaueHue (yHKIMU. OKBUBaICHTHBbIC (QyHKIMU. [Ipumenenue psgoB Teitmopa u
MakJsiopeHa /1j1s1 BBIUMCIIEHUS IIPEETIOB.

4 cemectp

Paszoen 12. Teopus sepossmuocmeut. Cnyuatinvle eiuyunbl U UX 3AKOHbL pACNPeOeleHUs.

[Ipeamer teopum BeposTtHOcTed. CiydaiiHble COOBITHS. [IpOTHBOMOJIOKHBIE COOBITHS.
HezaBucumbie coObitua. OtHocuTenbHass dacToTa. Kiaccuyeckoe ¥ reOMETpUYEcKOe
ONpENEICHUE BEPOSITHOCTH. OJIEMEHTApHAs TEOpHsl BEPOATHOCTEH. MeTonbl BBIUKCICHUSA
BeposTHOCTeW. IlpocTpancTBO  aieMeHTapHBIX — coObiTHil.  Kiaccuueckoe — ompezaeneHue
BEPOSITHOCTH.  AnreOpa  COOBITHH: TEOPEMbI O  BEPOSTHOCTH  CYMMBI  COOBITHH,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yromux
MOJIHYIO TpynIy. AKCMOMAaTH4eCKOe ONpeeaeHrue BEPOATHOCTU. CTaTUCTUYECKOE ONPEACIICHHUE
BEPOATHOCTH. YCIIOBHAsl BEPOSATHOCTb. TeopeMbl O BEPOATHOCTH IIPOU3BENEHUS 3aBHCUMBIX U
He3aBUCUMBIX coObITHH. [lomHas BeposiTHOCTh. [loBTOpHBIE McnbITanus. @opmyna beprymm.
JloxanpHas 1 uHTErpansHas reopemsl Myaspa-Jlamaca. @opmyia Ilyaccona.

[TonsiTue ciaydaitHOil BenWYWHBL. JIUCKpETHBIE M HENMPEPBIBHBIE CIy4YailHbIE BEIUYUHBI.
3aKoH pacrpesiesieHus CilydaifHo! BennyuHbl. OYHKIUS pacrnpeiesieHus, ee CBOMcTBa, rpaduxk.
[InoTHOCTH pacnpesneneHns] HEMPEPHIBHONW CIy9allHOW BENMYMUHBI (IIJIOTHOCTH BEPOSTHOCTH).
dopMyna sl BEpPOSITHOCTH IIONANAHUS HENPEPHIBHOM CIydalHOW BEJIMYMHBI B JaHHBIN
MHTEPBAaJl, BBIPAKEHHBIH 4Yepe3 IUIOTHOCTh BEPOSITHOCTH, T€OMETPHUYECKHH CMBICT (OPMYJIBL.
bunoMuanbHOe pacnpeznenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE paclpeneicHUe,
HOpPMAaJIbHOE PACIIPENEICHUE, SKCIIOHEHIIMAJILHOE Paclpeie/iCHUE.

Paszoen 13. Mamemamuueckas cmamucmuxa.

[Ipeamer mMaremarnueckoil  craTUCTUKM. (OCHOBHBIE 3a/Jaud  MaTEMaTUYECKOM
cTaTUCTUKH. BpiOopounbiii Meron. Crartucrtuueckoe omucanue. BwiObopku. ['mctorpamma u
nojauron vactor. Craructuueckas (dMmupuyeckas) (QyHKIUS pacnpenencHus. Boibopounsie
XapaKTepUCTUKU U ux pacnpeneneHuss. CocrosTenbHble, 3((EKTHUBHbIE CMEIIEHHbIE U
HECMEILEHHbIE OLIEHKU NapaMmeTpoB. CTaTHCTUYECKOE CpPEAHEE, CTAaTUCTHUYECKas JUCIEpCUs U
CTAaTUCTUYECKOE CPEIHEE KBAIPATUYHOE KaK TOYEUHBIE OLICHKA HEM3BECTHBIX: MAaTEMAaTUYECKOTO
OKUJaHUS, JTUCIEPCUH, CPEIHEr0 KBAaJpPAaTUYHOTO OTKJIOHEHUS. [|0OBEpUTENIbHBIE MHTEPBAJIbI U
UHTEpBAJIbHbIE OLEHKHU. JloBepuTenbHBIE OIEHKH HEU3BECTHOM BEPOSITHOCTU MO OOJIBIIUM
BeIOOpKaM. JloBepuTeNbHas OIIEHKa MaTeMaTUYeCKOr0 0XKUJaHUS TPH HEM3BECTHOM JUCIIEPCUH.
JloBepuTenbHas OIEHKAa CpPEAHEro KBAJAPAaTUYHOIO OTKJIOHEHHUS. TouHble BBIOOPOYHBIE
pacnpenenenusi: Ctpiogenta (t- pacnpenenenue), @umepa-Cuenexopa (F-pacnpenenenue),
Iupcona (y>-pacnpenenenue). IIpoBepka cTaTUCTHUECKHX TUIOTe3. MaTeMaTHUecKHe METOJIbI
IPOBEPKU CTATUCTUYECKUX TMIIOTE3. DIEMEHTBI TEOPUH KOPPEISALIUH.

S cemecTp

Pa3zoen 14. Paowl @ypuve.

[Tepuonnueckne (yHKIHMM W UX cBoWcTBa. OPTOrOHAIBHOCTH TPUTOHOMETPUYECKOM
cuctembl QyHKIUN Ha oTpeske [-/;/]. Tpuronomerpudeckuit psan u pan @ypoe. Psn Oypre ans
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Hernepuoanueckoil ¢yHkuuu. Paznmoxenune B psn Dypbe YETHBIX M HEYETHBIX (DYHKIUIL.
["apmonnuecknii ananus. [Ipeobpazoanue Oypre.

Pa3zoen 15. Jluppepenyuanvrvie ypasnenus 6 4aCmuuix npou3Bo0HbIX NepP8o2o NOPsLOKA.

JuddepeHunanbible ypaBHEHUS B YAaCTHBIX MPOU3BOJHBIX: OCHOBHBIE MOHSTHSL.
Jluneitapie nudepeHnanbHple YpaBHEHUS B YaCTHBIX MPOU3BOAHBIX 1-TO MopsiaKa.

Pazoen 16. Jlugpghepenyuanvuvie ypasnenus 6 uacmuvix npouzsoOHbIX 6MOPO2o NOPOKA.

Knaccudukanus nuneitHbIX quddepeHnmanbHbX ypaBHeHul 2-ro nopsaka. [Ipusenenue
YpaBHEHUHW K KaHOHWYECKOMY BHIY. DU3MYECKUU CMBICT JHUHEWHBIX JTud(epeHIraTIbHbIX
ypaBHEHUH 2-ro mopsiaka. OCHOBBI MaTEMaTHUYECKOTO MOJEIUPOBAHUS MPUPOIHBIX MPOLECCOB.
3agaua Komm s ypaBHeHusi runepOonmueckoro Tuma. dusnyeckas M TreoMeTpudecKas
MHTEpIIpEeTalNs METO/1a XapakTepucTuk. CMelaHHast 3aa4ya JJisl ypaBHEHUN TUIepOOoInIecKOro
¥ 11apaboIMYecKOoro THIOB, ee Gpusnueckuii cMpici. Meron @ypbe pemeHus: CMEeIIaHHOH 3a1a4u
JUIsl ypaBHeHMs ruriepbosnyeckoro tuma. Meron ®ypre pemieHUs CMEIIaHHOM 3ajaud Juis
ypaBHEHHsI MMapaOOJUYECKOr0 THIA. YPaBHEHUS OJIUIMITUYECKOTO THIA. [ apMOHHMYECKHE
GyHKIMM 1 UX CBOMCTBA. Penenne kpaeBbIx 3ajad.

3axniouenue.

Hcnonb30BaHrne MaTeMaTUYECKUX METOOB B MIPAKTUUYECKON AESITENbHOCTH.

4 O0beM yueOHOH TUCHUILINHBI

. Bcero 1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp
Bup yueoHoii A A A A A
paGoThI 3E Kal. | oo Kal. | an KAl | an Kal. | oo Kaj.
q, q, v, q, q,
Oomasn
TPYAOEMKOCTh 18 648 5 180 5 180 5 180 3 108
AUCHHUILINHBI
Konraxrias 7,56 | 273 |2,67| 96 |1,78| 64 [1,78| 64 |133| 48
pabora:
Jlexrun 356 | 128 |1,33| 48 089 32 |0.89| 32 |044 16
Hpaxrueckue 4 | 144 [133] 48 [089] 32 [089| 32 [089| 32
3aHATHS
Camocrostenbuas | ¢ 4| 304 |233| 84 |222| 80 |222| 80 |1,67| 60
pabora:
KonraktHas
CaMOCTO-SITEIbHAS 0,8 0,4 — - 0,2
padora 8,44 2,33 2,22 2,22 1,67
CamocrosTenpbHOe
M3y4YEeHHUE pa3iesioB 303,2 83,6 80 80 59,8
JTUCITUTUTHHBI
Buabl KoHTpOJI:
JK3aMeH 2 72 — — 1 36 1 36 — —
KoHnrakTHas pabota
— IPOMEKYTOUHAS 0,8 - 0,4 0,4 -
aTTecTamus 2 - 1 1 -
IToaroroBka k 712 3 35.6 35.6 3
9K3aMEHY
Buy urorosoro 3auér ¢ IK3aMeH IK3aMeH 3auér
KOHTPOJIS: OIIEHKOIA
Bu yueonoii Bce;o 1 ceMchp 2 ceMchp 3 ceMchp 4 ceMchp
paGoThI 3E CTP. | 3p CTp. | ap CTp. | ap CTP. | 3p cTp.
4. 4. 4. 4. 4.
Oomasn
TPYI0eMKOCTh 18 486 5 135 5 135 5 135 3 81
AUCHHUILINHBI
Korrrakrhas 7,56 | 204 |2,67| 72 |1,78| 48 |1,78| 48 |1,33| 36
pabora:
Jlextun 3,56 | 96 1,33 36 |089| 24 0,89 24 |044 12
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[IpakTnueckue
3aHSATHS
CamocTosiTeJIbHASI
pabGora:
KonraktHas
CaMOCTO-sITeJIbHAs 0,6 0,3 - - 0,15
padora 8,44 2,33 2,22 2,22 1,67
CaMoCTOSTEIRHOE
M3y4EHHUE pa3ienoB 2274 62,7 60 60 44,85
JUCIHTUINHBI
Bujabl KoHTpOJIA:
IK3aMeH 2 54 - - 1 27 1 27 — —
KonTakTtHas pabora
— IPOMEKyTOUHAs 0,6 - 0,3 0,3 -
aTTecTauus 2 - 1 1 -
IToaroroBka k 53.4 3 26,7 26.7 3
dK3aMEHy
Bua urorosoro 3auér ¢
KOHTPOJISL: OIICHKOM

4 108 | 1,33 36 |08 | 24 |08 | 24 |0,89| 24

844 | 228 |233| 63 |222| 60 |[222| 60 |1,67| 45

IK3aMeH IK3aMeH 3auér

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
«Du3uKa»

1 Hesb TUCHUILINHBI — TPUOOpPETeHNE 00YYAIOIIMMUCS 3HAHUN TI0 OCHOBHBIM pa3jieliamMm
(GU3MKY U YMEHHIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX IUCHUIUIMHAX.

2 B pe3yabTaTe U3y4eHUs] TUCHUILTNHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams ceayomUMy KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTUKECHUSA:

OIIK-1.2; OIIK-1.4;, OIIK-1.5; OIIK-1.7;, OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4;

OIIK-3.5; OIIK-3.6; OIIK-3.7

3nams:

— (U3UYECKHE OCHOBBI MEXaHWUKH, (U3MKW KOJIeOAaHWW M BOJIH, SJCKTPUUYECTBA U
MarHeTu3Ma, SJEKTPOJUHAMHKHU, CTATHCTUYCCKOW (U3UKH W TEPMOJWHAMUKH, KBAHTOBOM
busuky;

— cMBICT (DYHZAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, MPUHIIMIIOB M IIOCTYJIATOB; WX
(GbOpMYyITUPOBKH U TPAHULIBI TIPUMEHUMOCTH;

— CBSI3b IIMPOKOTO Kpyra (pU3NYECKUX SBICHUN ¢ (QyHIAMEHTAIbHBIMU MPUHIMIIAMUA U
3aKOHaMU (PM3UKHU; OCHOBHBIE METO/IbI PEILICHUS 33/]1a4 [0 OMUCAHUIO (U3UYECKUX SIBICHUI;

— MeToAbl 00pabOTKH Pe3ynbTaTOB (PU3MUECKOTO IKCIIEPUMEHTA.

Ymemn:

— MPUMEHSTh TEOPETUUCCKUE 3HAHUS U HKCIIEPUMEHTAIbHBIC METOBI UCCICIOBAHUS MIPU
pelieHnu npodeccnoHalbHbIX 331a4;

— MPOBOJIUTH PACYETHI, OCYIIECTBISATh AaHAIM3 U Ha OCHOBE 3TOTO JIeaTh 00OCHOBAHHBIC
BBIBO/IBI;

— QHANTM3UPOBATh PE3YNbTAaThl HAOMIOACHUA U JKCIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB U MPUHIIUTIOB (PU3UKU;

— OIIpeNeNATh XapakTrep (U3MYECKHX IPOILECCOB MO KOMIUIEKCY SKCIEPUMEHTAIBHON
nH(OpMaIUK TPH OMOITH TpadUKOB, TAOIUI U YPABHCHHU;

— MPENCTaBIATE 00pabOTaHHYIO SKCIIEPHUMEHTAIBHYIO M TEOPETUYECKYI0 HH(OpMAIIHIO B
YCTHOM M MHCbMEHHOH (JOpME, B TOM UYHUCIIE C UCIOJIB30BAHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX
TEXHOJIOTHM.

Braoemn:

— HaBbIKaMH pabOoThI ¢ MHUPOKUM KPYroM (PU3NYECKUX MPHOOPOB U 000PYI0BaHUS;

— HaBBIKAMH 0OOCHOBAHMS CBOMX CYXJIEHUN U BIOOpa METOa UCCIIE0BaHNUS.

3 KpaTrkoe coaep:kanue TUCHUNIHHBI

Paszoen 1. Qusuueckue ocHO8bI MeXAHUKU.
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1.1. IIpenmer  ¢usuku. Meronsl (U3MYECKOTO HCCIEIOBAaHMSA: OINBIT, THIIOTE3a,
J3KcnepuMeHT, Tteopus. IIpenmer kumHemaruku. IlepemernieHue, CKOpPOCTb, YCKOpPEHHE.
Kunematnueckue xapakTepuCTUKH BPALATEIbHOTO ABUKCHUSI.

1.2. 3akonsl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUA. 3aKOH BCEMHUPHOTO TATOTEHHS.
JIBr>keHue Tena nepeMeHHoM Maccbl. Y paBHeHus Meniepckoro. @opmyna L{noakoBckoro.

1.3. Yopyruii u Heynpyruid ygapsl mapoB. MOMEHT MHEPIMU MaTepPUAIbHONH TOYKH M
TBEPJOTIO TeNa.

1.4. Kunematnka TapMoHWYecKux KkosieOanuid. JuddepeHnuanbHoe ypaBHEHHE
rapMoHn4eckux kosiebanuii. [loHaTre o 3aTyxaronux U BbIHYXJICHHBIX KoneOaHusX. BonHoBoe
JIBUKEHUE. BOTHBI MPOAOIBHBIE U MONIEPEYHBIE.

Pazoen 2. Monexynapunas ¢puzuxa u mepmoounamuxa.

2.1. DneMeHTHl TEPMOJWHAMUKH ¥  (U3NYECKOW KUHETHKU. MjeanpHbId — Ta3.
Pacnipenenenne bonmbiimana u ero obmedusnyeckuii cMbici. PeanbHbIil ra3. YpaBHenue Ban-
nep-Baainbca.

2.2. TepmoauHamuueckuii  Meton B ¢us3uke. PaBHOBecHble cocTosiHusA. Hauana
TepMoaAuHAMUKH. L{UKIIBI. DHTpONHS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SIsnenne mepenoca. Juddysus. 3akon ®Puka. TermonpoBomHocTs. 3akoH Dyphe.
Buytpennee Tpenue (Bs3kocTh). 3akoH HproToHa.

Paszoen 3. Dnekmpocmamuxa u nocmosiHHbILL 21eKMPULECKUli MoK.

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumonb. JIMAneKTpuku B
3JIEKTPOCTATHYECKOM II0JIE.

Pa3zoen 4. Dnexmpomacrnemusm.

4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna JlopeHia.

4.2. MarneTuku. DNeKTpoMarHuTHas MHAYKLuUsA. Y paBHeHne Makcsena.

Paszoen 5. Onmuxa.

5.1. Uutepdepentus BonH. Judpakuus Bonn. [lonspusanus BoH.

5.2. TemoBoe u3nydenue. 3akon Kupxroda. ['mnoresa [lnanka. KBantoBoe 00bsIcHEHNE
TETI0BOrO M3nydeHus. Dpdext KomnroHa.

5.3. SAnepnas mogens aroMa. [loctynatel bopa. AToM Bonopoaa o bopy.

Pa3zoen 6. Dnemenmol k6aHmosoU Guzuxu.

6.1. 'mnoreza nme bpoitns. BonHoBoe ypaBHenue Illpenunrepa misi cTalMOHapHBIX
cocrosiHuil. OnbiTel LlTepHa-I'epnaxa.

6.2. MuoroanekTponHbii  atoM. Oddexr 3eemana. [lpuamun Ilaynu. KsanTOBBIE
CTaTUCTHUECKHUE pacrpenenenus bose-Diinmrelina u ®epmu-/upaka. @ononsl. 3akons! [ebdas
1 DVHIITEHWHA.

4 O0beM yueOHOH THCHUILINHBI

Bt vieBHoil DAGOTLI Bcero 1 cemecTp 2 cemecTp
ry P 3E | Akaa. 4. | 3E | Akag. 4. | 3E | Akaa. 4.

AL WA IR 12 432 6 216 6 216
JAUCHUTLUTHHBI
KonTakTHasi padora: 365 128 1,33 48 2,22 80
Mexuun Poas Joaa| 16 foso| 3
Tpaxtuucckue sanstus (I13) 13’3 48 |044| 16 |089| 32
JlaGopatopusbie pabotsl (JIP) 0§8 32 0,44 16 0,44 16
CamocrosTennuas pagora: o4 a3 |3e7| 132|278 100
CaMOCTOSITETbHOE U3YYEHUE 6,4 232 3.67 132 2,78 100
pa3aenoB AUCUUTLIMHBI 4
Buabl KoHTpOJIA:
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JK3aMeH 2 72 1 36 1 36
KonrtakTHas pabora — 0.8 0.4 0.4
IIPOMEKYTOYHAsL aTTECTALMS 2 1 1
IToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Bua uTOroBoro KOHTpoOJIf: JK3aMeH IK3aMeH
. Bcero 1 cemecTp 2 cemecTp
B
1A y11eOnoit padoTeI 3E | Actp.u. | 3E | Actp.u. | 3E | Acrp. u.
Oo0mast Tpy10eMKOCTh 12 324 6 162 6 162
JUCHHUTLINHBI
KoutakrHas pagora: 365 9% | 133| 36 [222| 60
Jlexun 1?”3 36 0,44 12 0,89 24
[Tpaktuueckue 3ausatus (I113) 1?’)3 36 0,44 12 0,89 24
JlaGopaTtopusie padoTs (JIP) 0§8 24 0,44 12 0,44 12
CamocrosiTesibHast padora: 6‘;4 174 3,67 99 2,78 75
CamocTrosiTeTbHOE U3YYCHUE 6,4 174 3.67 99 2,78 75
pa3ienoB AUCITUTIIMHBI 4
Buabl KOHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTrakTHas pabora — 0.6 03 0.3
IIPOMEKYTOYHAs aTTeCTalus 2 1 1
IToaroroBka K 3K3amMeny 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«IIpukgagHasi MeXaHMKA»

1. Heab AUCHUNUIMHBI — HAYYUTh CTYJACHTOB TBOPUYECKOMY MOJXOAY K BBITOJIHEHHUIO
WHKEHEPHBIX PAacyeTOB Ha MPOYHOCTH, KECTKOCTh U YCTOMUMBOCTH JIEMEHTOB KOHCTPYKLIHM,
JeTasiell ¥ y3JI0B MallliH U anmapaTosB.

2. B pe3yabTaTe M3y4eHUS IMCUUILUIAHBI 00y4AIOIIMIACH 10JI2KEeH:

Obaaoams cliefyomUMU KOMIETSHIIMSIMA U UHIANKATOPAMH UX JOCTUKCHUS:

OIIK-1.1; OIIK -1.2; OIIK -2.1; OIIK -2.2; OIIK -7.1; OIIK -7.2; OIIK -7.3.
Buame:
e OCHOBHBIC YPABHEHUS M METOJbl PEIICHUS 3aJad CONPOTUBJICHUS MATEPUAJIOB U
neTaney MaIlnH;
e OCHOBHBIE METOJbl pPACUYETOB Ha MPOYHOCTh, >KECTKOCTb M YCTOWUYMBOCTH
AJIEMEHTOB KOHCTPYKIIMI MAIlIMH M anmaparos;
e OCHOBBI TEOpUHU pacyuera JieTajeil M y3JI0B MalllMH M anmnaparoB XUMHUYECKOH
TEXHOJIOTHH;
Ymemn:
e TIPOBOAUTH pacyeThl JJIEMEHTOB KOHCTPYKIIMH HAa  OCHOBE  METOJIOB
CONPOTHUBIICHUS MATEPUAJIOB;
e pPacCUMTHIBATh U KOHCTPYHPOBATH JIETATM MAIIIWH 110 UCXOIHBIM JaHHBIM;
e TMPOW3BOAUTH pACYETHl IO OCHOBHBIM KPUTEPUSM PabOTOCIIOCOOHOCTH U
KOHCTPYMPOBAHUS JIeTajei MaIllvH;
Bnaoemw:

HaBbIKaMHM pacye€Ta COIMPOTUBIICHUA MAaTCPUAIOB aHAIUTUYCCKUMU MCTOdaMU ;
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e HaBBIKAMHU BHIOOpA MAaTEPHAIIOB IO KPUTEPUSIM MTPOYHOCTH;
e pacyeTaMH THIOBBIX JI€TAJICd MAIIMH, MOJIb3YSICh CIPABOYHOM JIUTEPATYpPOr M
I'oCTamu.

3. Kpartkoe coaep:xaHue TUCHUILIIHHBI

Pazgen 1. Onpenesienne peakuuii onop. Pacrskenune-cikatue. AGCOITIOTHO TBEPIOE
TENo. ODJIEMEHThl CTaTUKUA. YpaBHEHHUS paBHOBecHs. CBsi3u M uX peakiuu. OCHOBHbIE
JOMYyLIEHUss W NPUHLUIBLI CONPOTUBJICHUSA MarepuanoB. Meron ceuenui. Hanpsbxenus,
nedopManuu U rnepemeleHus. 3akoH ['yka. Jlmarpammbl pacTsbkeHUs Ui IUTACTUYHBIX U
XPYIIKUX MaTEpUATIOB U UX XapaKTEPUCTUKH.

Paznen 2. Kpyuenue. U3rud. 3axon ['yka mpu casure. BHyTpeHnHue cusioBbie (pakTopbl
IIpU KPYYEHHUHU. Y CJIOBUE IPOYHOCTH NPU KPYUYEHHH. [ eoMeTpruecKre XapaKTEPUCTUKU TIOCKUX
ceuenuii. [TonsTre yucTOro M nMomnepeyHoro U3ru6oB. OnpeneneHrne HOPMaIbHBIX HANPSHKEHUH.
VYcnoBue mpouHocTu mpu u3rube. OmnpeseneHre KacaTelbHBIX HaIpsDKEHUW. PannonanbHBIC
(bOpMBI CEUCHHIA.

Pazgen 3. CuoxkHoe HampsizkeHHOe COCTOsiHHe. OCHOBBI TEOPUU HAIPSKEHHOTO
COCTOSIHUSL U TUNOTE3bl MPOYHOCTH. [loHATHE HanpsHKeHHOTO cocTosHusA. OOOOLIICHHBIN 3aKOH
I'yka. [ToHsTHE SKBUBAJCHTHBIX HANPSKEHUM U KPUTEPUEB MPOUYHOCTU. [ UMOTE3bI MPOYHOCTH.
TOHKOCTEHHBIE COCYIbl XMMHUYECKHUX IpPOU3BOACTB. BriBox ypaBHeHus Jlamumaca. Yciosue
MPOYHOCTH. Pacuer cCKaTbiX CTEp’KHEWM Ha YCTOMYMBOCTH. [IOHSITME KPUTHYECKOW CHIIBI U
kodduurenTa 3amaca NpoYHOCTH. Pacder kpuThueckoi cuibl 1o Oinepy. Ilpenens
MPUMEHUMOCTH (HOPMYJIBI Ditiepa.

Paznen 4. lerann mamun. Kinaccudukanus geraneii MalivH U anmnapaTtoB XUMUYECKUX
npou3BoJCTB. Pe3nOoBbie coenuHeHus. Pacuer OONTOBBIX COEAMHEHUN TNPHU TMONEPEUYHBIX U
npoloyibHBIX Harpy3kax. lllmonounsie coenunenus. Pacuer mimoHok Ha cpe3 u cmstue. Bumsl
cBapkH. Buel cBapHbIX MIBOB. PacyeT Ha NPOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX IIBOB. Bansl n
ocH, X Kinaccudukanus U HazHaueHue. [[OAIUITHUKHA CKOJbKeHUsl. MaTepuainbl BKIABIIICH.
[Topmmnuaviky kaveHus. [IpuHOMNIHAaTBEHOE YCTPOMCTBO U OCHOBHBIE T€OMETPUYECKUE Pa3MEPHI.
JlocToMHCTBa, HEMOCTATKH M OOJACTH TMPUMEHEHUS MOMIIUITHUKOB KAYCHHS] M CKOJBKCHHUS.
[TpuBognsie mydThl. Haznauenue. Knaccudukamus mydr. 3yduatsie nmepenaun. OKpyxkHOE U
paauansHOe yemus. Pegykropel. Onpenenenue u kiaccuduxarus.

4 O0bem yueOHOH TUCHHUILINHBI.

Beero Cemectp
Bun yuebnoit paboTbl 4
3F Axan. 3E Axan.
9. 4.

OO61mast TpyA0€MKOCTh JUCIUTIIINHBI 4 144 4 144
KonTakTHasi pabora — ayIuTOpHbBIE 1,78 64 1,78 64
3aHATHS:
B TOM 4HucJe B (pOpMe NPAKTHYECKOM 1,22 44 1,22 44
NMOATOTOBKH
Jlexuun 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (I113) 0,89 32 0,89 32
B TOM 4HcClie B (hOpMe PAKTUIECKON 122 44 122 44
OATOTOBKH
CamocrosiTesbHast paboTa 2,22 80 2,22 80

KonTakTHast camocTosiTeNibHas padoTa
(3a4eT C OIEHKOM)
PacuetHo-rpaduueckue paboTsl 292 18 22 18
[TonroroBka K KOHTPOJILHBIM paboTaM ’ 10 ’ 10
CamocTosiTeTbHOE H3yUCHHE Pa3IeIIOB 516 516
NUCHUIIINHEI ’ ’

0,4 0,4
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3ader ¢
Bua uToroBoro KOHTpoJIA: “
OlIeHKOH
Beero Cemectp
Bun yuebHo# paboThI 4
3E Actp. 3F Actp.
q. q.
OO6m1asi TpyI0EMKOCTh TUCIUTILIMHBI 4 108 4 108
KonrakTHas padora — ayiuTOpHbIE 1,78 48 133 48
3aHSITHS:
B TOM 4mucJe B popMe NPaKTHYECKOI 1,22 33 1,22 33
NO/ITOTOBKH
Jlexuuun 0,89 24 089 24
[Ipaktnueckue 3austus (113) 0,89 24 0,89 24
B TOM 4HcCIie B (hopMe MPaKTHUECKON 122 33 0.72 19,5
MTOITOTOBKH
CamocrosiTesbHasi padora 2,22 60 2,22 60
KonTakTHas camocrositenbHas paboTa
. 0,3 0,3
(3a4eT C OLEHKOM)
Pacuetno-rpaduueckne paboTsl 13,5 13,5
2,22 2,22
IToaroToBka K KOHTPOJIBHBIM paboTam 7,5 7,5
CamocrosiTeTbHOE U3YUECHHE Pa3/IeNIoB 38.7 38.7
JUCIUIIMHBI
3ayer ¢
Bua uTOroBoro KOHTpoJIs: .
OlIeHK O

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IIpouecchl U anmapaTbl XUMHYECKON TEXHOJIOTHID)

1 Heab AMCOMIUIMHBI — CBsI3aTh OOIIEHAYYHYIO W OOIICHMH)XCHEPHYIO TOJATOTOBKY
XUMHUKOB-TEXHOJIOTOB Ha OCHOBE HM3yYeHHS OCHOB THAPABIUYECKHX, TEIUIOBBIX H
MacCOOOMEHHBIX TMPOIIECCOB XUMHUYECKOW TEXHOJIOTHH, YTO HEOOXOAMMO TPH MOATOTOBKE
0akayaBpoOB MO JAHHOMY HAIPABIICHUIO JUISI HAYYHO-UCCIIEIOBATENICKONW U MPOECCHOHATHHON
eITEIbHOCTH.

2 B pe3yabTaTe H3y4eHUs] TUCHUILIHHBI 00YYAIOIIUIICS T0JIKEeH::

Obnadams CIETYyIONTUMA KOMITETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-3.3; VK-8.4; OIIK-1.2; OIIK-1.4;, OIIK-1.5;

OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4;, OIIK-3.6;, OIIK-3.7; OIIK-7.1; OIIK-7.2;

OIIK-7.3

Buame:

— 3aKOHBI IIEPEHOCA UMITYJIbCA, TETUIOTHI U MaCChI;

— OCHOBHBIC YpaBHEHUS TPHUKIATHOW THUIAPABIMKKA W 3aKOHOMEPHOCTH IIepEeMEIICHUS
JKUJTKOCTEH;

—  OCHOBHBIE  3aKOHOMEPHOCTH  TPOIIECCOB  OCaXACHHUS, (UIBTPOBAHHSI U
HEHTPUPYTUPOBAHUS;

— (PM3UYECKYIO CYIIHOCTh MPOIECCOB TEIJIO- 1 MAaCCOOOMEHAa; OCHOBHBIE KMHETHYCCKHE
3aKOHOMEPHOCTH MaCCONEPEHOCA JIsl CUCTEM T'a3-)KHIKOCTh;

— TUTIOBBIE TIPOIIECCHI XUMHUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIHE anmapaThl X METO/IbI
UX pacuera.

Ymemn:

— OIIpeNeTATh XapaKTep JBUKCHHUS KUIKOCTEH U Ta30B;
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— UCNOJIb30BaTh OCHOBHBIE KMHETUYECKHE 3aKOHOMEPHOCTH TEIUIO- M MaccolepeHoca
IIPU aHaJIN3€ TEIUIOBBIX K MaCCOOOMEHHBIX MPOIIECCOB;

— COCTaBJISITh MaTepUAIIbHBIEC U TETUIOBBIE OATAHCHI JUI CUCTEM Ta3-)KUIKOCTD;

— paccuMTHIBaTh MapaMeTphl TEII0- U MacCOOOMEHHOT0 000pYI0BaHUS;

— BBIOMpATh anmapaTypy sl KOHKPETHOTO TEXHOJIOTHYECKOTO MpoLiecca.

Braoemw:

— METOJIONIOTHEH  pacueTa TUAPOMEXAHMYECKHX, TEIJIOBBIX H  MAacCOOOMEHHBIX
IIPOLIECCOB;

— OCHOBaMH MPAaBHJIBHOTO BBIOOPA TEIIJIO- U MaCCOOOMEHHOTO 000PYAOBaAHUS.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Paszoen 1. I'uopoounamuueckue npoyeccol u annapamsl XUMu4eckotl mexHo102uu.

1.1. XKugkocTtu u rassl.

Knaccudukanms xuakocreit. UneanpHas xkuakocts. KaneapHble U yIpyrue KUIKOCTH.
Cunpl, AeMCTBYIOUIME B KUJKOCTH: MAacCOBbIE U NIOBEPXHOCTHBIE. HanpsykeHus B )KUIKOCTAX U
raszax (TaHTeHIIMAJIbHBIC U HOpMaJibHbIE). CBOMCTBA KUIAKOCTEH.

Monens HenpepbIBHOH cpenbl. [lonsATHE pr3nyueckoro aeMeHTapHoro oobema.

1.2. OCHOBBI TEOpUH SIBJICHUI TIEpEHOCA.

Knaccudpukanuss mnporeccoB. HempepbsiBHbBIE M NEpHOAMYECKHE, CTAllMOHApHBIE U
HecTallMoHapHble mporecchl. OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB U OOIIME MPUHIUIIBI
pacuera anmnapaToB XUMUYECKOW TEXHOJIOTHH.

OCHOBBI TEOPHUH SIBJICHUI MEPEHOCA: aHAJIU3 MEXaHU3MOB, MOJICTTMPOBAHUS U pa3pabOTKU
0000IIEHHBIX METOJOB pacyeTa TUAPOMEXaHUYECKUX, TEIUIOBBIX U MacCOOOMEHHBIX MPOLIECCOB
u annaparoB. @DOEHOMEHOJOTHYECKHE 3aKOHbl IIEPEHOCA HWMITYJIbCa, MAacChl M OSHEPIUH.
MonexkynspHblii W KOHBEKTHBHBIM mepeHoc. OOmIMe 3aKOHOMEPHOCTH T'HIIPOAMHAMHKH,
TEIJIONEpelayd M Maccolepenadd. B3auMocBsA3b 3THX MPOLECCOB B MPOMBIIIJIEHHON
annaparype. Poip siBjIeHMI nepeHoca IpU XMMUYECKUX MPEBPAILIECHUSX.

MarepuanbHbie W HHEpreTudeckue (TEIIOBbIC) OallaHCHI; OMPEETICHHE MacCOBBIX
IIOTOKOB U DHEPreTHMUYECKHUX 3aTpaT. YCIOBUS DPABHOBECHS U ONPEICICHHUE HaIpPaBICHUS
nporeccoB nepeHoca. OOmui BUJI ypaBHEHHUH CKOPOCTH IIPOIIECCOB; ABHXKYIIUE CHIIBI W
KHHETHYECKUE KO UIMEHTHL. JINMUTHPYIOLTHE CTauu.

1.3. I'mapocraTuka.

Huddepenunanbuple ypaBHEHUs paBHOBecus Oiinepa. Ilokosimascs >XUAKOCTh MO
JEHCTBUEM CHJIbI TsKecTH. OCHOBHOE ypaBHEHHME IMAPOCTAaTUKH. [IpakTHueckue NmpuioxeHus
OCHOBHOT'O YPaBHEHMSI TUAPOCTATUKH.

1.4. 'maponrHamMuka.

VYpaBHeHHe ABIKEHHUS Oijepa. DHEpreTHYecKuil OajlaHC CTAlMOHAPHOTO JBUIKECHUS
UJCaTbHOM KUJKOCTH. YpaBHeHHE bepHymnu s uaeanbHOM M peaibHOW KUIKOCTH. Ero
NpaKTUYEeCKHe MNPUIIOKEeHUs (UcTedeHue >kuakocted, Tpyoka Iluro-Ilpannrns). IlpuHume!
U3MEpPEHUs]  CKOpPOCTel M pacXoJOB  JKUIKOCTH  JApPOCCEIbHBIMU  NpubopamMu U
THEBMOMETPUYECKUMHU TpyOKamu. OmnpenesieHue pacxoJl0B MPH MCTECUYEHUH KUAKOCTEH uepes
OTBEPCTHS WM HACAJIKH.

I'uapoarHaMUUECKUE PEKUMBI ABHXKEHHS KUAKOCTEH: JJAMUHAPHBINA U TYpOYJICHTHBIN.

Uucno PeliHOnpaca W €ro KpUTHYECKHE 3HAYCHHUS. MexaHU3Mbl JIAMHUHApHOTO U
TypOynenTHoro TeueHuil. [lonstue typOynentHocTu. IIpencraBieHuss O THAPOAUHAMHYECKOM
MOTPAHUYHOM CJIO€ MIPHU TEYSHHH 110 TpyOaM U KaHalaM U IpU 0OTEKaHUH Tel.

Pacuer nmamerpa TpyOONpOBONOB U AamnmapaTroB; BHIOOp CKOPOCTEH IOTOKOB U
ONTUMAJIFHOTO JUaMETpa TPyOOIPOBOIOB.

Pacnpenenenue ckopocteil mo paanycy TpyObl HOCTOSIHHOTO CEYECHHUsS IPU JIAMHHAPHOM
CTAallMOHAPHOM TE€YEHUHU.

1.5. Teuenue B TpyOax U KaHaJIaX.

Onpenensronuil  MOMEPEUYHbId pa3Mep IMOTOKa B KaHajaxX MPOU3BOJIBHON (OPMBI:
TUAPABIMYECKUHN PAINyC, SKBUBAJICHTHBIN JUAMETD.

I'mapaBnuyeckoe CONMPOTUBIICHUE MPU TEUEHUU KUIKOCTEH M ra3oB. Pacuer mortepsr Ha
Tperne (ypaBHeHue J[lapcu-BeiicOaxa) u Ha wMecTHble conpotuBieHUs. COOTHOIICHUS H
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HOMOTpaMMBI JJIsi  pacdera kodpdummenta TpeHUs. 3aBHCHMOCTH MEXIY pPacxoJoM U
nepernagoM JaBieHus. Pacdyer Hamopa i TepeMeIleHHs] JKUAKOCTEH depe3 CHUCTEMY
TpyOOIPOBOJIOB U aImaparos.

1.6. ITomo6HOE MpeoOpazoBanue ypaBHeHus: HaBbe-CToKCa.

bamanc cuin  npu  IBMKEHWHM BA3KOM  HEC)KHMMAEMOW KUIKOCTH. Y PaBHEHHUE
HEpa3phIBHOCTH (CIUIONIHOCTH ) TIOTOKA. Y paBHeHne HaBre-CTokca 1 ero Pu3nIecKuii CMBICT.

[Tono6noe mpeobpazoBanue ypaBHenuss HaBbe-Ctokca. bespazMmepHble mepeMeHHBIC -
KpUTEPUHU THUAPOAMHAMUYECKOTO noaoous (Ditnepa, PeitHonbaca, @pyna, TOMOXpPOHHOCTH), MX
buznueckuit cMbICT; TNapaMmeTpuueckue kpurtepuu. KpurepuanbHoe ypaBHEHHE JBHXKEHUS
BSI3KOM KUIKOCTH.

1.7. Ilepemenienure >KUIKOCTEN U ra30B C TOMOIIBIO MAIIMH, TOBBIIIAIOIINX 1aBICHUE.

[lepemenienue XUIKOCTEH C MOMOIIBIO MAIIMH, MOBHIIAINX AaBieHne. OObeMHBIC
(TmopITHEBBIE, POTAIMOHHBIE U Ap.) U AUHAMUYECKHE (IIEHTPOOEKHBIE, OCEBBIC U JIp.) HACOCHI.
OcHoBHBIE TIapaMeTpbl PabOTHl TUAPABIMYECKUX MAIIWH: I[POU3BOAUTEIHHOCTh, HAIOP,
MotHocTh, KIT/I.

Pacuer Hamopa u motpebiseMoil MOITHOCTH; OO0 ABHUraTeNs K Hacocy. OnpenencHue
JOTTYCTUMOM BBICOTHI BCAChIBaHUS. SIBJIeHNE KaBUTALIMH U €r0 IPeJO0TBpaIlCHHE.

OcoOenHoct pabOThI, COMOCTaBICHHE W OOJIACTH TPUMEHEHHUS OCHOBHBIX THIIOB
HACOCOB - IIEHTPOOEIKHBIX, MMOPIIHEBHIX (TTYHXKEPHBIX) U Ap. CBsi3b Hanmopa, MoutHocTH 1 KIT/]
C TIPOU3BOJUTEIBHOCTBIO (XapaKTepUCTUKH HacocoB). PaboTa HacocoB Ha CETh U WX BBHIOOD;
perynupoBaHue MPOU3BOIUTEIHHOCTH.

Pasoen 2. Tennosvie npoyeccel u annapamol XumMuieckoli mexHoai02uu.

2.1. OCHOBHBIE TEIJIOBBIE MPOLECCH B XUMUYECKOW TEXHOJIOTHH.

HarpeBanue u oxnaxaeHue, KOHJACHCALUS NapOB U UCTIAPEHUE KUIKOCTEH.

CranuoHapHbIi U HECTALIMOHAPHBIN MEPEHOC TEIUIOTHL. TeMnepaTypHoe MoJje, TPaJueHT
TEeMIIepaTyphbl U TEIJIOBOM MOTOK; TEIUIONEpeaaya U TemiooTaavya. TeMrnepaTypornpoBOIHOCTh —
TEIIOMHEPLIMOHHBIE CBOICTBA CPEIbI.

2.2. IuddepennmanbHoe ypaBHEHHE TEPEHOCA YJHEPTHH B JOPME TETIIIOTHI.

TennoBoii OanmaHC Kak YacTHBIA Clydald SHepreTudeckoro Oananca. OmpenencHue
TEIUIOBOM HArpy3KH ammapara Npu WU3MEHEHHH M 0e3 HM3MEHEHHS arperaTHOr0 COCTOSIHHSL.
Pacxon TemionocuTenei.

JuddepenunanbHoe ypaBHEHHE MEpeHoca SHEpruu B (opMe TEmsIoThl, ypaBHEHHE
®dypre-Kupxroda u TemionpoBoIHOCTH.

2.3. KOHBEKTUBHBIN IEPEHOC TETIOTHI.

bespasmepnubie nepemennbie — uncna Hyccenwta, I[lekne, [Ipanatns, I'pacroda, dypse.
Pacuer k03¢ (pUIIMEHTOB TEIUIOOTJauM MPH BHIHYXK/IEHHON M €CTECTBEHHOW KOHBEKIIHH.

2.4. Tennornepeaada B MOBEPXHOCTHBIX TEINIOOOMEHHHUKAX.

CrauuvoHapHbIii TEpeHOC TEIJIOThl Yepe3 IUIOCKHME U LWIMHIPUYECKUE CTEHKH.
CoueraHre MEXaHU3MOB [IEPEHOCA TETIOTHI (TEMIONPOBOAHOCTH, KOHBEKIIUH, U3JIYUYEHHUS).

TemmooOMeH mpu MU3MEHEHHH arperatHoro cocrostaus. Konpencanus napoB. @opmyia
Hyccenpra. TernmooOMeH Mpu KUTICHHUH.

PapuanTHeli TenmonepeHoc. B3aummHoe wu3nydeHue Tten. PalnaHTHO-KOHBEKTHBHBIN
MEPEeHOC TEIJIOTHl. PacueT moTeph TEIIOTHI ammapaTaMH B OKPY)KAIOIIYIO Cpely M TEeIroBOMH
n3ossiuund. OCHOBHOE YpaBHEHHE TEIUIONEPEIayun.

AJITUTUBHOCTE TEPMHYECKUX CONPOTHUBJICHUM. Cpennsis JBIDKYIIAS cuiia
teronepenayn. OnpeneneHue cpeaHed ABMXKYIIEW CWJIbBI B ammaparax pa3iudHbIX
KOHCTPYKIIMWA. B3auMHOe HampaBieHHE ABWKEHHUSI TEIUIOHOCUTENe. PacueT moBEpXHOCTH
TEMI000MEHHUKOB.

CnocoObl MoOJBOA W OTBOAA TEIUIOTHI B XHMMHYECKOW TEXHOJOTHMU. TpeboBaHwMs,
npenbsBiIsieMble K TeruioHocuTensiM. OOOrpeB BOASHBIM MApoOM, BBICOKOTEMIIEPATYPHBIMU
OpPraHMYECKUMHU TEIUIOHOCUTENSIMHM, TOMOYHBIMU razamu. CrocoObl anekrpoodorpesa. OTBOX
TEIJIOTHI BOJOM, BO3YXOM U HU3KOTEMIIEPATyPHBIMU TEIIIOHOCUTEISIMHU.

TennmooOmenHble anmapatbl; uX Kiaccudukanuss. OCHOBHBIE THUIBI MOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOdarble, IUIACTHHYATHIC,  ammaparbl ¢  [EPEMEIINBAOIIUMU
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ycrpoiictBamu # T.1.) CMeCUTENbHbBIE TEINIOOOMEHHUKHU: TPAIUPHU, KOHICHCATOPBI CMEIICHHSI.
Bri6op onTuManbHBIX KOHCTPYKLIMH M YCIOBUH AKCIUTyaTallMM TEIJIOOOMEHHBIX aIllapaToB.
OcHOBHBIE TCHJICHIIUU COBEPIICHCTBOBAHUS TETUIOOOMEHHBIX amapaToB.

Pazoen 3. Ilpoyeccvi u annapamvl pazoeneHus 2omozeHHwvlx cucmem (OcHosHble
MaAccoobMeHHble NPoYeccyl).

3.1. OcHOBBI MaCCOOOMEHHBIX MPOIIECCOB.

Knaccudukanus mporeccoB MaccooOMeHa. OCHOBHBIE TIOHATHS U ONPEICICHHUS.
[Ipomecchl co cBOOOMHON M (UKCHUPOBAHHOW TpaHUIlCH pasnena (a3 u ¢ pasuenstomen (has3sl
neperopoakoii (MemOpaHnoii). Hocurenu u pacnpenensiembie BemniecTBa. CrocOOBI BBIPAKEHUS
cocrasa (ha3.

OU3NKO-XUMHUYECKHUE OCHOBBI MAacCOOOMEHHBIX MpoIleccoB. PaBHOBECHbIE YCIOBHUS U
OlpeNielIeHuEe HampaBlieHHs] TepeHoca BemectBa u3  (assl B ¢aszy. Koadounmenrts
pacnpenenenus. [lonstue o Macconepeaue u MaccooTaye.

KonnenTpannonHoe mose, rpaJueHT KOHIEHTPALUU, OO U YIACNbHBIN MMOTOK MacCHI.
MonexynsapHas qudPy3ust B KUIKOCTAX, razax (mapax) u TBEPAbIX Telax.

3.2. Macconepenaua.

OcHoBHOe ypaBHeHHe Macconepenaud. CooTHOIIEHHE Mexay KodppuiueHTamu
Maccomepenadyd M MacCoOTAa4d,  QATUTUBHOCTh  JAU(PPY3HMOHHBIX  COMPOTUBIICHHIA
WuTeHcudukaiums Maccorepeiady myTeM BO3ACHCTBUS Ha TUMUTHUPYIOLLYIO CTa/IUIO.

BnusHue ycnoBuil (Temmeparypbl, [JaBiE€HMs, KOHLIEHTpalMi) Ha HalpaBicHHE
MaccomepeHoca Ha MpuMepax adbcopOInK; MPUHIIUAIIB BEIOOpa aOCOPOCHTOB.

3.3. KoHBEKTHBHBIN MaCCOOOMEH.

JuddepennmranbHoe ypaBHEHHE KOHBEKTUBHOTO TIEPEHOCA MAacChl B OMHAPHBIX CpeIax.

Jny3noHHBIM MOrPaHUYHBIA CII0H; MPO(UIN KOHIIGHTPALU U CKOPOCTEH B MOTOKAX.

Koaddunumentst maccoornaun. OCHOBHbIE MOJAEIBHBIE MPEICTABICHUS O MEXaHU3ME
MaccoOTAauu.

MopenupoBanrue KOHBEKTHMBHOTO MaccooOMeHa. Yucna Hyccenbra, Ilekne, [lpanaris,
®Dypbe U 1Ip., UX GUINYECKUN CMBICH, aHATOTHH C TEIJIOBBIM M0100MeM MPUMEHUTEIHHO K ra3aM
U xKuakocTsM. Pacdyer k03UIIMEHTOB MaccoOoTaud B ammapaTax pa3iHyHbIX THUIIOB IO
YpaBHEHUSM ¢ 6€3pa3MEpHBIMU TEPEMEHHBIMHU.

3.4. OCHOBHBIE METO/IBI pacyeTa pa3MepPOB MaCCOOOMEHHBIX ammapaToB.

MatepuanpHblii OamaHC HEMPEPHIBHOTO YCTAHOBHBIIETOCS TMpOIecca MPU Pa3TUIHBIX
croco0ax BhIPaKEHHUS COCTAaBOB (Da3 M MX PacXoJI0B; ypaBHEHUS pabOUYMX JTUHUH.

[IpenenpHBIE KOHIEHTPALMHA  PACHpPENENIIeMOTO0 KOMIIOHEHTa B  OTHAOIICH W
u3BleKaomend (aszax Aas NPOTUBOTOYHBIX IpoleccoB. MaKCUMaabHO BO3MOXHAasl CTENEHb
W3BIICYCHHSI, MUHUMATBHBIN ¥ ONTUMAIIBHBIN pacXobl U3BIEKaomeH Gha3bl.

Pacuer mnomepeuHoro cedenusi (IuaMeTpa) KOJOHHBI; MPEAENTBHO JAONMyCTUMAas H
HYKOHOMUYECKHU ONTUMATbHAsI CKOPOCTHU CILUIONIHOMN (a3bl.

PanmonanbsHbIi BEIOOp B3aUMHOTO HampaBieHUs ABUKEHHs (a3 U OpraHU3aluy MOTOKOB
B MacCOOOMEHHBIX ammaparax. PacdeT MacCOOOMEHHBIX MPOIECCOB U alMapaToB ISl CHCTEM C
OJIHUM pacrpeneisieMbiM KOMIOHEHTOM. OCHOBBI pacyeTa BBICOTHI MacCOOOMEHHBIX alapaToB
C HEMPEpBHIBHBIM U CTYNEHYATHIM KOHTaKTOM ¢a3. /[Ba OCHOBHBIX METOJa pacueTa: Ha OCHOBE
K03 (UIIMEHTOB Maccolepeayd U Ha OCHOBE MOHATHSA TEOPETHYECKON CTYNEHH pa3/esIeHUs.
[TonsTHEe ymclia eAMHUII TIEPEHOCAa W BHICOTHI IUHUIIBI TepeHoca. DakTop Maccomeperadm.
Cpennsisi nBWXyIlas cujga macconepenaud. BrusHue mNpoAoJIbHOrO IEepeMellnBaHus Ha
CPEIHIOI JIBIKYIIYIO CHIIy Maccomepenaudu. IIporeaypa pacdera, OCHOBaHHas Ha OOBEMHBIX
koa(ddurmentax macconepenaun. ['pagudeckuii 1 aHATUTHIECKUN METOJIBI pacuera.

Pacyer BBICOTBI MacCOOOMEHHBIX ammapaTroB CO CTYMEHYAaTBIM KOHTAakTOM (ha3.
DddexkTuBHOCTL cTyneHn nmo Mpapdpu. CBsa3p yncia eauHUI] nepeHoca u JokaibHoro KIIJI
cTyneHu 1o Mbspdpu. UMcIeHHBIH pacdyeT «OT CTYHNEHM K CTYHNEHM» M ero rpapuieckas
MHTEPIPETAIHs C UCIIOIb30BAHUEM «KMHETUYECKON JIMHUWY». YUeT CTPYKTYpbl moTokoB U KIIJI
tapenku. OCOOCHHOCTH pacueTa TapelbuaThlX KOJOHH Ha OCHOBE IOHSTHS TEOPETUYECKOM
Tapenku. Ynucao AeCTBUTEIbHBIX U TEOPETUYECKUX Tapeaok. I (HEKTUBHOCTh TAPEIKH.
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PanmonanbHbI BEIOOp B3aUMHOTO HaMpaBleHUs ABUKECHHS (a3 U OPTaHU3AlUU TTOTOKOB
B MacCOOOMEHHBIX araparax.

3.5. AGcopOums.

OOmue OpUHIMIBI YCTPOWCTBA M KJIacCH(HKAIUS anmapaTtoB Il MacCOOOMEHHBIX
MPOIIECCOB B cucTeMax ""ra3(map)-KuakocTs". OCOOCHHOCTH KOHCTPYKITHI abcopOepoB.

OcHoBHBIE TUNBI M O0JACTH TNPHUMEHEHHs a0CcOpOEpOB: HACATOYHBIC M TapesibuaTrhie
KOJIOHHBI, ammapaTsl cO CIUIONIHBIM M CEKIMOHHUPOBAHHBIM 0apOOTaKHBIM CJIOEM, armaparthbl ¢
JTUCTIEPTUPOBAHUEM JKUKOCTH.

CxeMbl aOCOPOIIMOHHO-ACCOPOITMOHHBIX YCTAaHOBOK C BBIJICIICHHEM H3BICUYECHHOTO
KOMIIOHEHTa M pereHepaiueil abcopOeHTa (aecopOlyeil Npu MOBBILIEHHONW TeMIepaType,
MOHM)KEHUEM JIaBIICHUS, OTAYBKOW HHEPTHBIM HOCUTEIIEM).

3.6. Jluctrinrsius.

Pa3znenenue auctuuisiuMen >KUIKUX TOMOT€HHBIX CMECEeH U CKMKEHHBIX T'a30B; 00JacTH
IPUMEHEHHUS U OCOOCHHOCTH MPOBEICHUS MPOLIECCOB IPU PA3TUYHOM JaBJICHHUH.

[TapoxuIKOCTHOE paBHOBECHE JISI CUCTEM C TMOJHOW M OrPAaHUYEHHOW B3aWMHOMN
pacTBOPUMOCTBIO W €ro  BIMSHUE Ha  BO3MOXHOCTb  pa3/ieJieHUss  KOMIIOHEHTOB
JUCTHIISIIMOHHBIMU MeTo1aMu. Pacuer paBHOBecHs [Tl UJI€aIbHBIX OMHAPHBIX CMECEi.

IIpoctass m QpakuMOHHAs TEperoHka; IMeperoHka ¢ naeduermauueid. MaTepuaibHBINH
OanaHC, pacyeT BbIXOJAa MPOAYKTa U €ro CPeIHEro COCcTaBa MpHU MEpPEeroHKe OMHAPHBIX CMECEH.
CxeMbl yCTaHOBOK. TeruioBbie OamaHChl M pacdyeT pacxoAOB TEIJIOHOCHTENEH s ATHX
MIPOLIECCOB.

Pextudukanus. OU3NKO-XMMUYECKHE OCHOBBI M OCOOCHHOCTH YCIIOBHI IpPOBEACHUS
MPOLIECCOB.

3.7. OcHOBBI pacyeTa 1 anmnaparthl A JACTAIUISIIH.

Cxembl yCTaHOBOK MJIi HENPEpPHIBHOM U TMEPUOANYECKON pekThdukanuu OWHAPHBIX
cmeceil. OCOOEHHOCTH yCTpOICTBa anmaparoB (HacaZOYHBIX M TapeibyaThIX KOJOHH) U BBIOOpPA
peXUMOB HX paboThl mpu pekTudukanuu (Mo cpaBHEHHIO ¢ abcopOuueir). OcoOeHHOCTH
YCTPOMCTBA U BAPHAHTHI padOTHI HCTIapUTeNel U 1edaerMaTopos.

MonenupoBaHue U pacueT MPOILECCOB M alapaToB MpU HEMPEpHIBHON peKTU(UKALNU
OuHapHbIX cucTeM. OCHOBBI YHCICHHOTO M TIpadoaHATUTUYECKOTO METOMOB. MaTepuaibHbIH
Oamanc. PabGoume mmaMM. OmnpenercHue MUHUMAIBHOTO W padoyero (erMoBOTO dHCIA.
TennoBoil GalaHC M pacyeT pacxoJ0B TEIUIOHOCHTENEH. [IpUHIMITBI TEXHUKO-IKOHOMHYECKOM
ONTUMM3AIMK TpPU pacueTe pabodyero (IerMoBOro umWcia, pa3MEpoOB ammaparypel U
sHepreTrueckux 3aTpar. OCHOBBI pacuera TapenbuaThiX M HACAJOYHBIX PEKTHU(PHKAITMOHHBIX
KOJIOHH.

Paszoen 4. Ocnosnvie ecuopomexanuueckue npoyeccwi. Ilpoyeccer u annapamoi
pasoeienuss 2emepoceHHbIX CUCTEM.

4.1. Pa3enenue *UIKUX U Ta30BbIX TETEPOr€HHBIX CUCTEM B I0JIE CUJI TAKECTH.

Knaccudukanus *UIKUX U Ta30BbIX T'€TEPOTE€HHBIX CHCTEM: CYCIIEH3HH, AMYJIbCHH,
TIEHBI, TBLTU, TYMaHbl. MaTepuallbHbII OaTaHC MPOLECCOB Pa3/ICICHUS TETEPOTEHHBIX CUCTEM.

Onenka S(QPEeKTUBHOCTH W BBIOOP ONTHMAIBHBIX TMPOIECCOB M amlmapaToB IS
pa3JeNeHns reTepOreHHbIX CMECEH.

Pasgenenne XuAKuX M Ta3oBbIX CHCTEM B MOJe CUI TsbkecTu. Pacuer ckopocteit
CBOOOJHOTO M CTECHEHHOT'O OCAKICHMS TBEPIBIX YACTHI] MIApOOOpa3sHON M OTIMYHBIX OT HEe
¢dbopM B TI0JI€ CUITBI TSKECTH.

IIpoueccsl OTCTauBaHKs U YCTPOMCTBO aIlllapaTOB pa3leleHUsl CYCIEH3UH, dIMYIbCUA U
nbuied. Pacder moBepXHOCTH OCaXACHUS W MPOU3BOJAUTEIHLHOCTH OTCTOMHUKOB. Y CTPOHCTBO U
NeHCTBUE IIMKJIOHOB (MTPOCTHIX M OaTapeWHbIX ), TUAPOIMKIOHOB.

4.2. TeueHue yepe3 HEMOIBUKHBIE 3€PHUCTHIE U MICEBIO0KMKEHHBIE CIIOU.

3HaueHue TUIPOJMHAMHKHU 3EPHHUCTBIX CJIOEB B Mpoleccax (QWIbTPOBAHUS, TEIUIO- U
MaccooOMeHa, TeTeporeHHoro kartanmza U Jp. OCHOBHbIE XapaKTEPUCTHKU OSTUX CIIOEB:
TUCTIEPCHOCTD, YAeNbHas MOBEPXHOCTh, TOPO3HOCTh, YKBUBAJICHTHBIN TUaMETp KaHalloB. Pacuer
TUIPABIMYECKOrO COMPOTHUBIIEHUS ClI0sA. ['MOpaBIMYEecKOe COMPOTHUBIIEHHWE CIIOEB HAcCaloK
MPOMBINUICHHBIX MAacCO- U TETNIOOOMEHHBIX aIiapaToB.
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PexxumMbl TeueHUs TOTOKOB B HAcaJ0YHBIX KOJIOHHaX. ['mapaBinueckoe CONpOTUBIICHUE,
SIBJICHHS TIOJIBUCAHMS, 3aXJICObIBAHUS U MHBEPCUH (Da3 ¥ pacueT COOTBETCTBYIOIIMX CKOPOCTEH.

lanpoauHamMuKa TCEBIOOXKIKCHHBIX  (KHISIUX) cioeB. OOmacTh MpPUMEHEHUS
TICEBA0OKIKCHHS. OcHOBHBIE XapaKTePUCTUKHU TICEBA00KIKESHHOT'O COCTOSIHUS.
IMunpaBnmueckoe conporuBieHue. Pacuer ckopocTell MCeBIO0KIKEHUS U CBOOOTHOTO BUTAHMUS,
BBICOTHI  MCEBIOOXKMAKEHHOrO cJiod. OIHOPOIHOE W HEOJHOPOIHOE IICEBIOOKHUKEHHE.
Oco0OeHHOCTH TICEBJOOKIIKEHUS TONUIUCIIEPCHBIX CJIoeB. [IHEBMO- W THIPOTPAHCIOPT
3€pPHUCTHIX TBEPABIX MATEPUAIIOB.

4.3. ®uibTpOBaHUE CYCIIEH3UM M OYHUCTKA Ia30B OT MbUICH.

Crenuguka MoBeJeHHUS OCAJKOB KaK 3EPHHUCTBIX CIIOCB: C)KMMAaeMbIE M HECKUMAEMbIe
ocanku. Bunubl GUIBTPOBAIBHBIX TEPErOpoaoK. DakTOphl, BIUAIONIME HA CKOPOCTh
bunbTpOBaHUS. OuiabTpOBaHUE npu IMOCTOSHHOM CKOpOCTH bUIBTpOBAHMSL.
DKCIEepUMEHTAIBHOE OMpEeeICHNE KOHCTAHT ypaBHeHMs (uiubTpoBaHus. Kmaccubukanus u
YCTPOMCTBO OCHOBHBIX THUIIOB HEMPEPBIBHO W IMEPUOAUYECKH pabdoTaromux (QUIBTPOB U
GUABTPYIOMHUX EHTPUDYT.

4 O0beM yueOHOH TUCHUILINHBI

Bua vaebHoill DAGOTLI Bcero 5 cemecTp 6 cemecTp
ry P 3E | Akaa. 4. | 3E | Akag. 4. | 3E | Akaa. 4.
AL WA IR 12 432 6 216 6 216
AUCIHUITHHBI
Konrataas padora; Voo || 64 |267| 96
Jlextuun 1é7 64 0,89 32 0,89 32
[paktuueckue 3ansatus (I13) 1é7 64 0,89 32 0,89 32
JlaGopatopusbie pabotsl (JIP) 0§8 32 — — 0,89 32
CamocroniTesbHast padoTa: 5§5 200 3,22 116 2,33 84
CaMOCTOSITETbHOE U3YYEHUE 5,5
pa3aenoB AUCUUTLIMHBI 5 200 3,22 116 2,33 84
Buabl KoHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakTHas pabora —
IIPOMEKYTOYHAsL aTTECTALMS 2 0.8 1 0.4 1 0.4
IToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoJIf: IK3aMeH IK3aMeH
. Bcero 5 cemecTp 6 cemecTp
B
H yHieOHoi padoret 3E | Acrp.u. | 3E | Acrp.w. | 3E | Acrp. 4.

Obwas Tpyroemiocts 12 324 6 162 6 162
JAUCIUITHHBI
KonTakTHasi padora: 4§4 120 1,78 48 2,67 72
Jlexuuu 1é7 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (I13) 1é7 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 0§8 24 — — 0,89 24
CamocrosiTesibHast padora: 5§5 150 3,22 87 2,33 63
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CamocTrosiTeTbHOE U3YYCHUE 5,5 150 3.2 ]7 233 63
pa3aenoB AUCUUTUIMHBI 5

Buasbl KOHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KonTrakTHas pabora — 0.6 0.3 0.3
IIPOMEXYTOYHAs aTTeCTalus 2 1 1
IToaroroBka K 3K3amMeny 53,4 26,7 26,7
Bua uTOroBoro KOHTpoJIf: JK3aMeH IK3aMeH
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AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«IKOJOTH»

1 Henp aucHUNIIMHBI — CPOPMUPOBATH y CTYIEHTOB CHCTEMHbIe 0Oa30Bble 3HAHUS
OCHOBHBIX HKOJIOTHYECKUX 3aKOHOB, OIPENENAIONNX CYIIECTBOBAHUE M B3aMMOJCHCTBHE
OMOJIOTMYECKUX CHCTEM PA3JTMYHBIX YPOBHEH; 00 aHTPOIOTEHHBIX BO3JACUCTBUAX HA OMochepy u
0 OmopazHooOpa3uu, Kak OCHOBE YCTOMYHUBOCTH COOOIIIECTB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHbI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams cliefyomUMU KOMIETSHIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUS:

VK-8.1; VK-8.2; VK-8.5; VK-8.6; VK-8.9; OIIK-2.2; OlIK-2.4

3namo:

— ¢yHIaMEHTAITLHBIC TOHSTHUS, 3aKOHBI ¥ TIPUHITUIIBI KOJIOTHH;

— 3aKOHOMEPHOCTHU Pa3BUTHUS IKOCUCTEM U UX KOMIIOHEHTOB;

— MPUYUHBI U TCHICHIIUN PA3BUTHS COBPEMEHHBIX IKOJIOTHUECKUX MPOOIIEM;

— OCHOBHBIE pe3yNbTaThl BO3JCHCTBUS OOILIECTBA HA MPUPOAY; OSKOJOTHUYECKHE
MOCJIEICTBHS 3TOI'0 BO3/ICHICTBUS,

— YCJIOBHSI YCTOMYHBOTO Pa3BUTHS YEJIOBEUECTBA.

Ymemn:

— OOBSICHUTh NPUYUHHO-CIIEJICTBEHHBIE CBSI3U  SKOJOTMYECKMX U  HCTOPUYECKUX
MPOIIECCOB, BIUSHUE YEIOBEKAa HA DKOJIOTMUYECKUE SIBJICHHS, WJEH YCTOWYUBOTO Pa3BUTHS,
9KOJIOTHYECKOH JESITeIbHOCTU U KYJIbTYpHI;

— QHANTM3UPOBATh PA3NIUYHBIE JKOJIOTUYECKUE CHUTYaIlud, TNPUHUMATh KOHKPETHHIE
pELIeHUS 110 UX YIy4YIICHHIO.

Braoemy:

— MOHATUNHBIM aIllapaToM 3KOJIOTUH JJI aHAJIW3a JAaHHBIX 110 YKOJIOTHH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue.

Okonorus. IIpomeinuieHHas 3konorus. JKonorus yenoseka. OnpeneneHus, Kpyr 3ajad.
KpaTkue ucropuueckue cBeeHHs O CTAHOBICHUH SKOJIOTHH KaK HAyKH.

Paszoen 1. Buocghepa.

CtpyKTypa 1 rpaHHIlbl Onochephl.

Atmoctepa. CoctaB u crpoerne armochepsl. Posib armocdeps! B 3ammre 3emMian OT
)kectkoro m3mydeHus: ComHna. O30HOBBIA CIIOW, MEXaHU3M €ro oOpa3OBaHMS W 3HAYCHHE IS
KU3HM Ha 3emie. BemectBa, paspyliaromiyde O30HOBBIM CIIOH, MX HCTOYHUKU. MeXxaHu3M
paspymaroriero aeictBusa. Ponbs armocdepbr B ynepkanuum Tteruia. I[lapHukoBbIH 3¢ deKT
(pusuKo-xuMUYECKasi CyITHOCTh siBTIeHUS ). OCHOBHBIE TAPHUKOBBIE Ta3bl, UX HCTOYHHUKHU.

I'mapocdhepa.  CocraBmsitonue  rumpocdepbl.  Krnaccudukamus  KOMIIOHEHTOB
XUMHUYECKOT'0 COCTaBa MPUPOIHBIX BOJ C MO3UIUHN TuapoxuMun. KpyroBopot BoAbI.

Jlutocdepa. Ctpoenune nmurochepsl. BemecTBeHHBIN cOCTaB 3eMHON KOPBI. XUMUYCCKUN
cocTaB 1o4Bbl. [IouBa Kak KOMIIOHEHT OHOCHEPHI.

[Tpoucxoxaenne u ’Bomoorus Ouochepsl. Ilpoucxoxnenne xu3Hu Ha 3emie. ['a3bl
NEPBUYHON aTMocdepbl, 00pa3oBaHWE AMHHOKHUCIOT, OEJIKOB, YIJIEBOJOB, Aa30THUCTHIX
OCHOBAaHWH, HYKJIEUHOBBIX KHCIOT, AT® kucnorsl. KoamepBarbl, uXx 3BOJIONUS B KIETKH.
Kononunanenast runoresa. Tpu Tuna Beniectsa B 6uocdepe. Ponb xuBoro Bemectsa B Ouochepe.
3aKOH KOHCTAaHTHOCTH >KHBOTO BemlecTBa. [IpaBHI0 KOHCTAHTHOCTH 4YHCIIa BHUAOB. 3aKOH
HezameHuMocTu Ounocgepsl. Hoocdepa kak Hen3OexHBIH dTam pa3BuTHS Ouocdeps! (3aKoH
HOOC(]EPHI).

Pazoen 2. Obwas sxonocus. OcHnosHble pazodenvl 0Owell 3K0A02UU: AYMIKOLO2US,
9K0N02USL NONYAAYUL (0eMIKONI02USL), IKOLO2USL COOOUIeCmE (CUHIKONI02US).

Aytakonorusi. Kateropuu opranu3smoB (aBTOTpOdBI, TeTepoTpodbl, MPOAYLEHTHI,
KOHCYMEHTBI, PEeIyLEeHThI). DKojorudeckue (akToppl, HUX Kiaccupukauus U JecTBHE.
AbuoTtnueckue (hakTophl: KIMMaTtuueckue (yurcras sHeprus ConHIa, TeMIeparypa, OCaaKH,
BJIQXKHOCTb, TOJBMXHOCTh BO3JYIIHBIX Macc, [aBJ€HHE, WOHHU3UPYIOUIUNE H3IYUCHHUS),
tonorpaduueckue (GakTopsl (BBICOTA, DKCMO3UIUS CKIOHA, KPYTH3HA CKIIOHA), COCTAaB CPEIbl
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(coctaB BO37yXa, COCTaB BOAHOM Cpe/ibl, COCTAaB MOYB), KOCMUYECKHE M BHICOKOTEMIIEPATypPHBIE.
buotnueckue ¢akropbl. 'oMOTUIINYECKHE U TETEPOTUNUYECKUE OTHOUICHHS] MEXIY >KUBBIMU
opranuzMamu. Buasl cuMOmMoO3a: Koomeparusi, MeXBHI0Bas B3aWMOIIOMOIIb, KOMMEHCAIN3M,
MyTyain3M. Buabl aHTHOMO3a: KOHKYpEHIIMS, XWUIIHHUYECTBO, MapasuTus3M. HeiTpamusm kak
dbopMa OMOTHYECKUX B3aUMOOTHOIIEHUH. bHoTHYeckoe BIMsSHUE Ha pacTeHUs (300TeHHBIC
ouotnueckue (HakTophl, PUTOTCHHBIE OMOTHYECKHE (HaKTOphI). 3AKOHOMEPHOCTH BO3ICHCTBUSA
(axTOpOB Cpeabl Ha OpraHu3Mbl: 3aKOH MUHUMYMa JInbuxa. 3aKoH TUMHUTHPYIOMIMX (aKTOPOB
[Mendpopaa. Peakuust opraHu3MOB Ha HM3MEHEHHE YPOBHA JKOJOTMUECKUX (aKTOPOB:
U3MEHYUBOCTD, aflaNnTalus. DKOJOTHYecKasi HUIIA OpraHu3Ma.

Okonorust momymsiiuit  (nemdkonorust). [lomynsius. Pamuyc aktuBHOcTH. Pasmep
nomyisiiuy - (MOMYJISIIMOHHBIE 3aKOHBI). Bo3pacTHas u mojoBas CTPyKTypa MOIMYJSALIUMN.
[IpocTpaHCcTBeHHAss U ATOJOTHUYECKAs CTPYKTypa MOMyNAnud. JIMHaAMUKa MOMYJSIUNA: KPUBBIC
BBDKHUBAHMUSI, POCT MOMYJISIIMYA U KPUBBIE POCTA, KOJIEOAHUS YUCICHHOCTH MOMYJISIUH.

Okonorusi coobuiectB (cuHaKonorusi). buoneno3. buoron. Tpoduueckas cTpykrypa
OHMOLIEHO30B: THILEBHIE IIEMH M CETH, DKOJOTWYECKUE MHUpaMuibl (MUpaMUIbl YUCIEHHOCTH,
OmoMacc W DJHEpruii), 3aKOHOMEPHOCTH Tpoduueckoro obopora B OuorneHose. Bumosas
CTpyKTypa OHOIIEHO30B: B3aUMOOTHOILIEHUS MEXAY OpraHu3Mamu (BHYTpUBUIOBas U
MEXBUJIOBasE KOHKYPEHIUS, XWIIHUYECTBO), BIUSHHE aOMOTHYECKHUX (HAKTOPOB CpEJbI.
[TpocTpaHcTBeHHas CTPYKTypa OMOIEHO30B. DKOJOTMYECKHE HHUIIM BHAOB B COOOIIECTBAX.
3aKOHOMEPHOCTH CaMOpEeryJISLUN OMOIICHO30B, HKOJIOTHYECKOE TyOnupoBaHHE.
buopasznoobOpaszue. buoreornenos. Dxocucrema. CtpykTypa skocucteM. DyHKIIMOHMpPOBAaHUE
(IMHAMHKKA) SKOCHCTEM: KPYTOBOPOT OMOT€HHBIX AJIEMEHTOB (yriepoaa, a3ora, hocdopa, cepsl),
TOMEO0CTa3 YKOCUCTEMBI, CYKIIECCHSI.

Paszoen 3. Dnemenmul sxon02U1ECKO20 HOPMUPOBAHUSL.

[IpenenbHO fgoOmycTHMblE KOHUEHTpAaLUMW [ Bo3ayxa (MpeaeabHO AOMyCTUMAs
KOHIIGHTPAllUusl XMMHUYECKOTO BEILIecTBa B BO3AyXe pabouell 30HBI, MPEACIbHO JOMYCTHMAast
MaKCcHMasbHas pa3oBasi KOHIIEHTpAIUsl XMMUYECKOTO BEILIECTBA B BO3JIyXE HACEIEHHBIX MECT,
IpeIenbHO JOMyCTUMAas CpPEeIHECYTOYHAs KOHIICHTpAlUs XMMHUYECKOTO BEIIECTBA B BO3AYXE
HaceJIeHHBIX MecT). HopMaTus nomycTumMoro BeIOpoca.

[IpenensHO  AOMYCTHMBIE KOHIEHTPAUMH JUIi  BOABl  (IIPEENBbHO  JIOMYCTHMAst
KOHIEHTpAIUsl XMMHUYECKOT0 BEILIECTBA B BOJE BOJHBIX OOBEKTOB XO3SHUCTBEHHO-MUTHEBOTO U
KYJBTYpPHO-OBITOBOTO BOJOMNOJIB30BAHUS, PEACTHHO JAOMYCTUMAas KOHLIEHTPAIMS XUMHUECKOTO
BElIeCTBa B BOJI€ BOJHBIX OOBEKTOB, MMEIOIIMX pbhIOOXO03AKicTBEHHOE 3HaueHue). Hopmartus
JIOITyCTUMOTr0 cOpoca.

Pazoen 4. 3acpsaznenue okpyacaroweti cpeoul.

XUMHUYECKUE 3arps3HEHUE U ero OTAajeHHble mocieacTBus. Kucnorasie noxau. Cmor.
PannoaktuBHoe 3arpsizHeHue. KceHOOMOTHKHM (TSDKENble METaulbl, MECTHIMIIbI, CTOHKHE
OpraHMYeCKHUE 3arpsA3HUTENH, MOJUIMKINYECKHE U TaJOTeHUPOBAHHBIE apOMaTHYEeCKHe
yraeBogopoasl, ¢peonsl). Knaccubukarus 3arpsi3HSIONMX BEIIECTB MO CTEIICHH OIMACHOCTH.
CynepoKOTOKCHKAHTBI  (MTOJUXJIOPHPOBAHHBIE  OM(EHUIB, JUOKCHHBI). buomormueckoe
3arpsi3HEHHeE.

dusnueckoe  3arpsi3HEHUE (pazuanoHHoe, 3JIEKTPOMAarHUTHOE, IIIyMOBOE,
BUOpPALIMOHHOE, TEIJIOBOE, CBETOBOE), €M0 MCTOYHUKH U TTOCIEACTBHS JIJIsl )KUBBIX OPraHU3MOB.

4 O0beM yueOHOH THCHHUILINHBI

Bup yue6Hoii padoThbi Ofbem aucHuIIHHbL
3E Akaa. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCHHUIIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,88 32 24
Jlexun 0,44 16 12
[Ipaktnueckue 3ausrus (I113) 0,44 16 12
CamocTosiTesqbHasi padoTa 2,12 76 57
KonrtakTHas camoctosTenbHas pabora 2,12 0,2 0,15
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CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCHUIIIMHbI | 758 | 5685
Bua uTOoroBoro KOHTpoJIsi: 3auér

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHMHBI
«be3onmacHOCTD KU3HeAeATEIHLHOCTH»

1 Heap AucuMmiInHbl — GOpMUpOBaHHE MPO(PECCHOHANBHON KYAbTYpHl 0€30MacHOCTH,
NoJ KOTOPOW TIOHMMAaeTcsi TOTOBHOCTb U CHOCOOHOCTh JIMYHOCTH HCIIOJIb30BAaTh B
po¢eCCHOHATBHON IEesTeIbHOCTH NPUOOPETEHHYIO COBOKYITHOCTh 3HAHUHM, YMEHUI U HAaBBIKOB
s obecniedeHust Oe3omacHOCTH B cdepe MpodecCHOHATBHOW JeATEIbHOCTH, XapakTepa
MBIIIUICHUSI W [EHHOCTHBIX  OPHEHTAllMi, TMpPH KOTOPBIX BONPOCHI  0€30MacHOCTH
paccMaTpuBalOTCs B KaueCTBE MPUOPUTETA.

2 B pe3yabTaTe U3y4eHUs! TUCHUILINHBI 00YYAIOIIUIICS T10JIKEeH::

Obaaoams cleayomUMy KOMIOETSHIIMSIMU U UHAUKATOPAMH UX JOCTHUKECHUS:

VK-8.1; VK-8.2; VK-8.3; VK-8.4;, VK-8.5; VK-8.6; YK-8.7; VK-8.8; VK-8.9; OIIK-5.2

3namo:

— OCHOBHBIE TEXHOC(EPHBIE OMTACHOCTH, MX CBOMCTBA U XapaKTEPUCTHKH;

— XapakTep BO3CHCTBUS BPEIHBIX M OMACHBIX (JAaKTOPOB HA 4YEJIOBEKAa U MPUPOTHYIO
Cpeay, METOABl 3allUThl OT HHUX MPUMEHUTENHLHO K cdepe cBoeil mpodeccHoHaATHHON
NEeSITeIbHOCTH.

Ymemy:

— UIeHTU(UIUPOBATH OCHOBHBIE ONTACHOCTH CPe/bl OOUTAHUS YETIOBEKa;

— OLIGHWBATh PHUCK WX pealu3alud, BBIOUpPATh METOABl 3alIUTBI OT OIACHOCTEH
MPUMEHUTEIBHO K cdepe cBoel MpodecCHOHATBbHON MEATeTbHOCTH U CIOCOOBI 00ecreueHus
KOM(DOPTHBIX YCIIOBHH KU3HEIEATETHHOCTH.

Braoemw:

— 3aKOHOJIATEIBHBIMU M TIPAaBOBBIMH aKTaMH B 00JacTh O€30MacHOCTH M OXPaHbI
OKPY’KaIOIIEeH cpeapl, TpeOOBaHUSIMH K O€30MacHOCTH TEXHHUYECKHUX pEriiaMeHTOB B cdepe
pohecCHOHALHON IS TEIILHOCTH;

— croco0aMu ¥ TEXHOJIOTUSIMU 3aIUTHI B UPE3BBIYANHBIX CUTYALHSIX;

— MOHATUHHO-TEPMHHOJIOTHYECKHUM arlapaToM B 001acTu O€30MacHOCTH;

— HaBBIKAMH PAllMOHANIM3ALHUH TPO(ECCHOHATBLHON AEITEIbHOCTU C LENIbI0 00eCTeYeHUsI
0€30MaCHOCTH U 3aIUThI OKPYKAIOIICH CPEIbI.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pa3zoen 1. Beedenue 6 bezonacnocme.

OCHOBHBIE IOHATHS U ONpeieSieHHs. be30nmacHOCTh U yCTOMYHUBOE Pa3BUTHE.

Pa3zoen 2. Yenogex u mexnocgepa.

Crtpykrypa TexHocepbl M €€ OCHOBHBIX KOMIOHEHTOB. COBpPEMEHHOE COCTOSIHHE
TeXHOC]Ephl U TEXHOCHEPHOU OE30MaCHOCTH.

Pazoen 3. Hoenmuguxayus u 6030eticmaue Ha 4en08eKa 8peOHbIX U ONACHLIX PaKmopos
cpedbl 0OUMAHUSIL.

Knaccudukanmsi HeraTuBHBIX (PAKTOpPOB Cpenbl OOWUTAaHUS YEIOBEKa. XHUMHYECKHE
HeraTuBHBIE (aKTOpBI (BpemHBIC BemlecTBA). MeXaHHYECKME M aKyCTHYEeCKHe KoJeOaHus,
BUOpalMsg W IIyM. OJEKTPOMAarHUTHBIE W3NMydyeHUuss U mois. HMoHu3upyroume H3IydeHHe.
Onektpuueckuii  Tok. OmacHele MexaHudeckue ¢akrtopel. IIpomeccsl ropeHuss u
M0KapOB3PHIBOOIIACHBIE CBOMCTBA BEIIECTB U MaTepuanoB. CTaTHYecKoe ANEeKTPUYECTBO.

Paszoen 4. 3awuma uenosexa u cpedvl obumanus om 6peoHbIX U ONACHLIX (AKMOPOs
NPUPOOHO20, AHMPONOLEHHO20 U MEXHO2EHHO020 NPOUCXOHCOCHUS.

OCHOBHBIE TPUHIMUIIBI 3AMIUTHL. 3alUTa OT XUMUYECKUX U OMOJOTUYECKHX HEraTUBHBIX
(dakTopoB. 3amuTa OT JHEPreTUYECKUX BO3JeHCTBUM M (usnueckux mosei. ObecrieueHue
0e30MacHOCTH  cUCTeM, paboTarommx TOoJ JaBlieHHEM. be30macHOCTh AIKCILTyaTaluu
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TpyOOIIPOBOJIOB B XMMHUYECKON MPOMBINIIEHHOCTH. be3onacHasi sKCITyaTanusi KOMIIPECCOPOB.
AHanu3 ¥ OLICHUBAHUE TEXHOTEHHBIX U MPUPOTHBIX PUCKOB.

Pa3zoen 5. Obecneuenue xkomghopmmuwix yciosuii 0Jist HCUZHU U 0esTMeNbHOCU Yel08eKd.

[TonssTne KOMGOPTHBIX WJIM ONTUMAIBHBIX YCIOBUH. MUKPOKINMAT TTOMEIIEHUH.
OcBellleHNE U CBETOBAsI Cpe/ia B TOMEIICHHH.

Pazoen 6. Ilcuxogpusuonocuuecxue u s3pecoHomuyeckue 0CHO8bl 6€30NACHOCMIU.

[Mcuxudeckue mpoIECcChl, CBOWCTBA U COCTOSIHUS, BIUSIONINE Ha O€30MacHOCTh. Buabl u
YCJIOBHS TPYAOBOU JEATEILHOCTH. DPTOHOMUYECKHIE OCHOBBI 0€30MTaCHOCTH.

Pazoen 7. Upezsvruatinvle cumyayuu u Memoowl 3aujumsl 8 YCI08USLX UX Pealu3ayuu.

O6mme ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMHUYECKH ONACHBIX 00BEKTaX.

Panmnanmonnsie aBapuu. I[lpubopel  paguanmoHHOW, XWMHUYECKOW pa3BeAKH U
JIO3UMETPUYECKOTO KOHTpPOJs. YUpe3BblUualiHble CUTyalldd BOEHHOIO BpEMEHHU. 3aliuTa
HaceJICHUs] B UPE3BBIYANMHBIX CHUTYyaIUsAX. YCTOWYHMBOCTh (DYHKIIMOHHPOBAHUS OOBEKTOB
HSKOHOMUKH B UPE3BBIUYANHBIX CUTYAIUSX.

Pazoen 8. Ynpasnenue 6ezonacnocmuio scuznedesimenbHOCmu.

3akoHOJATEeNbHBIE M HOPMATHBHBIC IPABOBBIC OCHOBBI YIPABICHUS 0€30MaCHOCTHIO
KU3HEACITEIIPHOCTA. DKOHOMHYECKHE OCHOBBI YIpaBJieHHUs Oe3omacHocThio. CTpaxoBaHHE
puckoB. ['ocynapcTBeHHOE ynpaBiieHHue 0€30MacHOCThIO.

4 O0beM yueOHO# JUCUMIIJIMHBI

Bua yueBHoii padoTbI O0bem 1M CUMIIIMHBI
3E Akan. 4. | AcTp.u.

OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocTosiTesibHasi padora 1,67 60 45
[ToaroroBka K 1a00paTOpHBIM paboTam 0,56 20 15
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 1,11 40 30
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIsi: IK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIHMHBI
«®Pu3nyeckas KyJbTypa U CHOPT»

1 Heap aucuumiIMHbl — (QOPMHUPOBAHHUE MHPOBO33PEHUS U KYJIbTYPHl JHYHOCTH,
rpa)IaHCKOU MO3UIHH, HPaBCTBEHHbIX KauyecTB, YyBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITENIbHOCTH B IPUHATHH PEIIEHUH, CTOCOOHOCTH UCIONIB30BaTh pa3HOOOpazHbie (POPMBI
buznyecKoil KyabTyphl, CIOpTa U TypU3Ma JJi COXPAaHEHHs] U YKPEIJIEHUSI CBOETO 3JJ0POBbS U
3I0pOBbsI CBOMX OJM3KUX B MOBCEIHEBHOM KU3HU U MPOPECCUOHATBHON AEATEIEHOCTH.

2 B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMSAMHU U UHIMKATOPAMH UX JTIOCTHKECHUS:

VK-7.1; VK-7.2; VK-7.3; VK-7.4

3nams:

— HAYYHO-TIPaKTHYECKHE OCHOBBI (PU3NYECKOM KYIBbTYPHI U 3J0POBOr0 00pa3a KU3HU;

— BIIUSTHUE O3/IOPOBUTEIBHBIX CHCTEM (DU3MYECKOTO BOCHHUTAHUS Ha YKpEIJICHHUE
3I0pOBBS, TPOPUITAKTHKY MPOodecCHnOHATbHBIX 3a00JIEBaHUN U BPEIHBIX MPUBHIYEK;

—CIOCOOBI  KOHTPOJIA M OLEHKHM  (PU3MYECKOrOo  Pa3BUTUA U (PU3UUECKOM
MOJIFOTOBJICHHOCTH;

— paBWJIa U CHOCOOBI MJIAHUPOBAHUS WHIMBUAYAIbHBIX 3aHATHHA pa3IMYHON IEJIEBOM
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HaIpaBJICHHOCTH;

— UCTOpHIO (PU3NYECKOM KYIbTYphl U CHOPTA, MPEACTABICHUE O 3HAYMMBIX CIIOPTUBHBIX
COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO M MHUPOBOTO YpPOBHS, Ba)KHEHINHME ITOCTIKEHUS B
obJyacTu cropra;

—crnoptuBHbele Tpamguuuun PXTY wum. .M. MenneneeBa, NOMHUTH O IOJABUrax
CIIOPTCMEHOB B Toibl Benukoii oreuectBeHHOM BOMHBI 1941-1945 .

Ymemy:

— MOJACPKUBATh JODKHBIM ypoBeHb (DM3MUYECKOM MOATOTOBIEHHOCTH AJIsi 00eCTeYeHHUsI
MTOJTHOIIEHHOHW COIMAIbHON U TPO(PECCHOHATBHON JEATEILHOCTH;

— UCTOJBh30BaTh  OCHOBBI  (pM3WYECKOW  KYyIbTYphl JJIE  OCO3HAaHHOTO  BBIOOpA
3JI0pPOBbECOEPETaOIINX TEXHOJOTUN C YYeTOM BHEIIHUX M BHYTPEHHHUX YCJIOBHUN peanu3aluu
npoecCHOHATLHON IS TEIILHOCTH;

— CAMOCTOATEIBHO 3aHUMAThCS (PU3MUECKON KYJIbTYpOU U CIIOPTOM;

— OCYIIECTBIATH CAMOKOHTPOJb 32 COCTOSTHHEM CBOETO OPTaHU3Ma M COOII0aTh MpaBUia
TUTUEHbI U TEXHUKHU 0€30MacHOCTH.

Braoemy:

— CpeCTBaAMHU u METOAAMH YKpEIIeHus 310pPOBBS, buznueckoro
CaMOCOBEPILICHCTBOBAHUS;

— IOJDKHBIM YpOBHEM (DU3UYECKON MOATOTOBICHHOCTH, sl OOecrieueHus] TOJTHOLIEHHOM
COLIMANILHOM 1 TTPO(ECCUOHATTLHON A TEIIEHOCTH.

3 Kpartkoe cogep:xanue JUCUMILITHHBI

Paszoen 1. I[lpeomem @uzuueckas kyromypa u cnopm. Ucmopusi @KuC.

1.1. [Ipenmet «®Puznuueckas KyJIbTypa U CIOPTH.

3amauy ¥ MECTO IUCIUIUIMHBI B MOATOTOBKEe OakamaBpa. OpraHuzanusi y4e0HOTO
mpoliecca B paMKax JICUCTBYIONICH PEHTUHTOBOM cUCTEMBI. TpeOoBaHMsI K 3a4ETy.

1.2. Ucropus cnopra.

[TpoucxoxaeHue pusznyeckux ynpaxxHeHui u urp. [IpeBaue onummnuansl. Onummnuiickoe
neuxkeHre. CHOpPTUBHBIE OOIIECTBA: HMCTOpUS (DU3KYIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHBIX
opranuzanuii. CnopTcMeHsbI B To/1bl Benkol 0TeuecTBEHHON BOWHBI.

Pa3zoen 2. Ocnogwl 300posozo 0bpasza scusnu.

2.1. BpaueOHBINI KOHTPOJIh W CAaMOKOHTPOJIb Ha 3aHATHAX (U3MYECKOW KYJIBTYPOH H
CIIOPTOM.

BpaueOHbIii KOHTPOIL ¥ BpaueOHOE OCBUACTENIbCTBOBaHUE. [lemarornueckuii KOHTPOJIb.
CaMOKOHTpOJIb: €ro OCHOBHBIE METOMBI, IMOKa3aTelu, KpuTepud u oreHku. [Ipodunakruka
CIIOPTUBHOrO TpaBMmaTu3Ma. OCHOBHBIE BUIbBI TPaBM Yy pa3HbIX cnenuanuzauuii. Okxa3zaHue
NEePBOM TOMOIIH JIJISl CTYICHTOB BY30B XUMHUKO-TEXHOJIOTUYECKOTO MPOQUIIS.

2.2. 'mruennyeckoe obecrieueHne 3aHATUH 03/T0POBUTEIHLHON (U3UYECKON KYIbTYPOH.

['uruena @u3u4eckoro BOCHUTAHHUS W CHOPTA. PeXWM TNUTAaHUS TPU  3aHATHUSIX
buszndeckoit KynpTyporr m cnoptroMm. ComumanbHas rurueHa. CoruaabHO-ONacHble OONE3HU U
Mepbl TPOPUITAKTUKH.

Pazoen 3. Buonoeuueckue ochogvl pusuyueckoll Kyaibmypsl U CHOPMA.

3.1. buonorudeckue OCHOBBI (PU3HUECKON KYJIBTYpHI U CIIOPTA.

OpranuzM denoBeKa Kak e€AuHas caMopa3BHUBAloLIasicsi OWOJIOTHYECKas CHCTEeMA.
®dusnueckoe pa3BUTHE YesloBeka. [[BurarenbHasi akTUBHOCTb U €€ BIMSHHE HA YCTOWYMBOCTH, U
aJlalTallMOHHbIE BO3MOXKHOCTH 4YEJIOBEKa K YMCTBEHHBIM M (U3WYECKUM Harpyskam Ipu
pa3IUYHBIX BO3JEHCTBUAX BHELIHEN CPEbI.

3.2. O0pa3 )XU3HU U ero OTpakeHue B MPoheCcCHOHATBHOM IeATeITLHOCTH.

310poBbe YETOBEKa KaK IIEHHOCTh. 370POBBIA 00pa3 )KU3HU U €ro cocraBistoniue. Poib
U BO3MOXHOCTU (U3NYECKOW KyNbTypbl B oOecriedeHHH 3710poBbs. ColMaIbHBIA XapakTep
MOCNEACTBUIA ISl  3/I0POBbS  OT YHOTPEONEHUS HAPKOTHYECKHX CPEACTB H  JIPYTHX
ncuxoakTuBHbIX BemecTB (ITAB), monuHra u mnumeBbIXx J00aBOK B CHOPTE, alKOrojis U
TabakoKypeHus. JJoMUHT KaKk MCKYCCTBEHHOE IMOBBIMIEHUE (U3NYECKON PabOTOCIOCOOHOCTH U
€ro OTPULIATENIbHBIE TOCIEACTBHUS.

Pasoen 4. Ilpogeccuonanvro-npuxkiaonas gusuyeckasn Kyavmypa u cHopm.
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4.1. OOmas ¢Qusnueckass U CHOPTHUBHAS IOATOTOBKA CTYIEHTOB B 0Opa3oBaTeIbHOM
mporecce.

Mertoanyeckre NPUHUMIBL (pusnueckoro BocnuTaHus. OCHOBBI W 3Tambl O0Y4YEHUs
nBrxeHus M. PazButue ¢usnueckux kayectB. DopmMupoBaHue NCUXUYECKUX KauecTB B MpoIiecce
¢usuueckoro BocnuTanug. CrnoptuBHas noArotoBka. CTpykTypa MOJITOTOBICHHOCTH
criopTcMeHa. MacCoBBIi CIOPT M CHOPT BBICIIUX JOCTUKEHHM, UX 1EeaH U 3a1adyd. CloOpTUBHBIE
COpPEBHOBAHMUS KakK CPEICTBO M METOA OOImed M CHenuaibHON (QU3UYECKOW MOATOTOBKU
CTYJCHTOB.

4.2. ®usndeckas KyJlbTypa U CIIOPT B TPOQPECCHOHAIBHON JeSTEIFHOCTH OaKaiaBpa.

JluuHas ¥ COLMAaIbHO-3KOHOMUYECKAss HEOOXOAUMOCTh MCHUXO(PHU3UUECKONW MOITOTOBKH
yenoBeka K Tpyay. Mecro IIIIDII B cucremMe NOATOTOBKM OyIyIIero CHEIUaIUCTa.
[IpousBoacTBeHHass (Qu3MUecKass KylabTypa H crnopT. IIpou3BOJICTBeHHas T'MMHACTHKA.
OcobGennoctu BbIOOpa PopM, METOJIOB M CPEACTB (PU3NUECKON KYJIBTYPHI U CIIOpPTa B pabouee u
cBoOogHOE BpeMmsi crneuuanuctoB. Ilpodunaktuka mnpodeccHoHaNbHBIX — 3a00sieBaHUMA
cpeacTBaMu (U3MYECKON KyJIbTYphl U cropTa. /[omoIHUTENbHBIE CPeICTBAa MOBBILICHHS 00IIen
U mnpodeccuoHaNbHOW paboToCOCOOHOCTH. BiMsHME WHAMBHIYalbHBIX OCOOCHHOCTEH H
CaMOCTOSITEIIbHBIX 3aHATHH (PU3UUECKON KYJIbTYpOH U CIIOPTOM Ha OPTaHU3M.

4 O0beM yueOHOH THCHUILINHBI

Bia vaebHoill DAGOTLI Bcero 1 cemecTp 4 cemecTp
ry P 3E | Akaa. 4. | 3E | Akag. 4. | 3E | Akaa. 4.
O01mas Tpya10eMKOCTh ) 7 1 36 1 36
AUCIUITHHBI
KonrakTHas padora: 2 72 1 36 1 36
Jlexuuu 02’2 8 0,11 4 0,11 4
[Tpaktuueckue 3ausatus (I113) 1é7 64 0,89 32 0,89 32
Buja uTOroBOro KOHTpOJIs: 3auér 3auér
. Bcero 1 cemecTp 4 cemecTp
Bux yuebioit padorst 3E | Acrp.u. | 3E | Acrp.u. | 3E | Acrp. u.
O0mas Tpy10eMKOCTh ) 54 1 27 1 27
AUCIHUILTHHBI
KonTakTHas padora: 2 54 1 27 1 27
Jlexuuu 02’2 6 0,11 3 0,11 3
[Tpaktuueckue 3ausatus (113) 1é7 48 0,89 24 0,89 24
Bua uTOroBoro KOHTpoJIf: 3auér 3auér

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«JIeKTUBHbIE TUCUUILIMHBI 10 PU3HYECKOI KYJIbTYpe U CIIOPTY»

1 Hear aucuMmiauHbl — QopMupoBanue (GU3NYECKOW KyJAbTYpbl JUYHOCTH |
CIOCOOHOCTH HAIPaBJIEHHOTO MCIOJIb30BAHUS PA3HOOOPA3HBIX CPEACTB (PU3HUECKON KYIbTYpHI
U CIIOPTa, TYpU3Ma JJI COXPAaHEHUS U YKPEIUICHHSI 3I0pOBbs, MCUXO0(PU3NUECKON MOATOTOBKH U
CaMONOJTOTOBKM K Oyaymiel mpoecCHOHaNbHON JesITeIbHOCTH, MOJyYeHHH HaBbIKA B OJHOM
U3 BHIOPAHHBIX BUOB CIIOPTA.

2 B pe3yabTaTe n3y4eHUs: AMCHUILINHBI 00YYAIOLIUICS 0JIKEeH:

Obaaoams clieayomUMU KOMIETSHIIMSIMU U UHANKATOPAMH UX JOCTUKECHUS:

VK-7.1; VK-7.2; VK-7.3; VK-7.4

3namo:

— HayYHO-IIPAaKTUYECKHE OCHOBBI (PM3NUECKOI KYIBTYpHI U 37J0POBOT0 00pa3a >KU3HHU;
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— BIIUSTHUE O3/IOPOBUTEIBHBIX CHCTEM (DU3MYECKOTO BOCHHTAHUS Ha YKpEIJICHHE
310pOBbsl, IPOPHUIAKTUKY ITPOPECCHOHATBHBIX 3a00JI€BaHUN U BPEAHBIX IPUBBIUEK;

—CIOCOOBI  KOHTPOJIA M OLEHKHM  (PU3MYECKOro  Pa3BUTUA U (PU3UUECKOM
IOATOTOBJIICHHOCTH;

— IpaBWJIa U CHOCOOBI MJIAHUPOBAHUS WHIMBUAYAIbHBIX 3aHATHHA pa3IMYHON IEJIEBOM
HaIPABJICHHOCTH;

— cnopruBHble Tpaguuuu MXTU-PXTY um. JI.11. Menneneesa.

Ymemn:

— MOAJEPKUBATh JTOJKHBIM YpPOBEHb (PM3UYECKOM MOATOTOBIEHHOCTH AJs 0OecredYeHus
MOJTHOLIEHHOH COIMATIbHOM U PO ECCHOHATILHON 1A TEIbHOCTH;

— UCIIOJIb30BaTh ~ OCHOBBI ~ (U3MYECKOH  KylbTypbl Ul  OCO3HAaHHOTO  BBIOOpA
310pOBbECOEpPETaoONINX TEXHOJIOTHHA C YUYeTOM BHEIIHUX U BHYTPEHHHX YCJIOBHUI peanu3aiuu
IpoeCCHOHATIBHOM 1€ TENbHOCTH;

— CaMOCTOSITEIbHO 3aHUMATHCS (PU3UUECKOM KyJIbTYpOU U CIIOPTOM;

— OCYIIECTBJISITh CAMOKOHTPOJIb 332 COCTOSIHUEM CBOETO OPraHU3Ma U COOJI0AATh IpaBUia
THUTUEHBI M TEXHUKU 0€30IacHOCTH;

— BBIIOJIHATh MHIUBUAYAIBHO MOJ00paHHbIE KOMIUIEKCHI MO (U3UYECKON KyIbType H
Pa3IUYHBIM BUAAM CIIOPTA;

— OCYIIECTBJISITh TBOPYECKOE COTPYJHUYECTBO B KOJUIEKTHBHBIX (hopMax 3aHATHH
¢u3nUecKoil KyIbTypoOil U CIIOPTOM;

— BBIIIOJIHATH IPUEMBI 3aIIUTHl U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPaXOBKH.

Braoemw:

— CpeACTBaMHU u METOJaMHU YKpPEIUICHUS 310pOBbBA, (du3n4eckoro
CaMOCOBEPILEHCTBOBAHMS;

— JIOJKHBIM YPOBHEM (PU3MUECKON MOArOTOBIEHHOCTH, sl 0OeCIeueHus MOTHOLEHHON
COLMAIbHON U MPO(ECCHOHATBHOM NesTETbHOCTH;

— TEXHUYECKMMH U TAKTUYECKUMU HaBBIKAMM B OZHOM U3 BHJOB CIIOPTA;

— UCTIONIb30BaTh MPUOOPETCHHBIE 3HAHHMS UM YMEHHS B NPAKTUYECKOH IEATEIbHOCTH H
IIOBCEIHEBHOM KU3HU.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Pazoen 1. Ocnoswvt nocmpoerusi 0300posumenbHol MpeHUpPOBKU.

Teopernuecko-MeTOMUECKHE  OCHOBBI  (pu3Muyeckod  KyabTypsl M CHOpTA.
CopnepkaTtebHbIE OCHOBBI O3JI0POBHUTEIBHON (U3UYECKON KyIbTyphl u cropTa. OCHOBHBIC

HaIpaBJIECHUS: 03710pOBUTEIBHO-PEKPEATUBHOE, 03/10pOBHUTEIHHO-PEaOUIUTAIIMOHHOE,
CHOPTUBHO-peabUIUTAIMOHHOE, TUrheHndeckoe. [loBbimieHNe (QYHKIMOHATBHOTO COCTOSHUS
opraHu3Ma u (HU3UYECKOM MOArOTOBICHHOCTH. CriocoObl  periiaMeHTaluu  HarpysKu:

OU3KYIbTYPHO-03/10POBUTEIbHBIE METOJUKH U cUCTeMbl. OCHOBHBIE (Da3bl 0310pPOBUTEIHHOMN
TpeHUpOBKU. OIEHKA COCTOSHUS 30POBbsI M (PU3NUYECKOI MOATOTOBICHHOCTH 3aHUMAIOIIUXCS
buszndeckoit KynbTypoi u crioproM. dynknnonaipHbie mpoosl (HCC, AL, )KEJI u T.1.).

Pasoen 2. J[suecamenvruvle 603M0HCHOCMU YeN08eKA — 6OCNUMAHUE PUULECKUX KAYECS.

B®CK I'TO. Meroauka opranu3anuu 1 npoBeneHus BuaoB ucneitanuid I'TO. Cucrema
B3auMoJieiicTBuA B chepe (puznyeckoit KylnbTyphl U criopta. Bocniuranue pu3N4ecKux KayecTs,
oOyuaromuxcsi (OTAeIbHbIe KaYeCTBEHHBIE CTOPOHBI IBUTATEIbHBIX BOZMOKHOCTEH UeIoBeKa).

Paszoen 3. Memoouxa opeanusayuu u npogeoenus CHOPMUBHBIX COPEBHOBAHUU U
DU3KYIbMYPHO-MACCOBIX MEPONPUAMULL.

XapaKTepuCTUKa CIIOPTUBHBIX COPEBHOBAHMN U (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSATHIA.
CrnopTuBHBIE COpPEBHOBAaHMS, TMPOBOJUMBIE IO OOUICTIPUHATHIM MpaBuiaMm. EquHbIi
KaJICHAApHBIN TUIaH (PU3KYIBTYPHBIX U CIIOPTUBHBIX MEpOnpusTHii). OpraHu3amus CIOPTUBHBIX
Meponpustaii. Onumnuiickas xaptus. DenepanbHble (CHEUaTbHBIC, HAITMOHAIBHBIC) 3aKOHBI
cnopre. Knaccudukanus CHOPTHBHBIX COpeBHOBaHW. HpaBCTBEHHBIC OTHOIICHHUS B CIIOPTE.
Fair Play («HectHast urpa») — Kak OCHOBa 3THYHOTO TOBeeHUs B criopte. Kogekc cropTuBHOM
stuku. [Ipodunakruka Hapymenudt cnoptuBHoil sTuku. BAJIA. Komexc BAJA.
MexayHapoHasi KOHBEHIIUSI O OOphOE C IOMWHTOM B CIIOPTE.

4 O0bem yueOHOH THCHUILINHBI
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Bcero 1 2 3 4
Buj y4yeOHoii pa6oThI CeMeCTp | ceMecTp | ceMecTp | ceMmecTp
Axan. 4. | Akaa. 4. | Axkaa. 4. | AKaa. 4. | AKaja. 4.
O01mas Tpy10eMKOCTH 328 56 92 90 90
AUCHMILINHBI
KonTakTHas paéora: 192 32 64 64 32
[Ipaktuueckue 3austus (I113) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KonTakTHas camocTosiTenbHas
pabora 0,8 0,2 0,2 0,2 0,2
CamMoCTOSITETbHOE U3YUYECHUE
Pa3JIeI0B MCIUTLIHHI 135,2 23,8 27,8 25,8 57,8
Bua uTOoroBoro KOHTpoJIsi: 3auér 3auér 3auér 3auér
Bcero 1 2 3 4
Buna yueOHoii padoThI CeMeCTpP | ceMeCTp | ceMecTp | ceMmecTp
Actp.4. | Actp.y. | Acrtp.u. | Acrp.4. | AcTp.4.
Obmast Tpynoemiocts, 246 42 69 67,5 67,5
IUCIHUILINHBI ’ ’
KonTakTHas padora: 144 24 48 48 24
[Ipaktrueckue 3austus (113) 144 24 48 48 24
CamocrositesqbHasi padora (CP) 102 18 21 19,5 43,5
KonraktHas caMOCTOSITEIbHAS
pabora 0,6 0,15 0,15 0,15 0,15
CaMocTosiTenbHOE U3YUYEHHE 101.4 17.85 20.85 19.35 4335
pa3aesioB AUCHUILTUHBI
Bua uTOoroBoro KOHTpoJIsi: 3auér 3auér 3auér 3auér

AHHOTanus padoyeil NporpaMmMbl MOIYJIst
«BBenenne B MH(pOPMAILHOHHBIE TEXHOJIOT M)

1 Heab mMoayasi — O3HAKOMIICHHE CTYACHTOB C TEOPETUYECCKUMH, MPAKTUYECKUMHU U
METOI0JIOTUYECKUMU OCHOBaMH COBPEMEHHBIX MH(OPMALIMOHHBIX cucTeM. B pamkax uzyueHus
MOJYNIL Y CTYIASHTOB (OPMHUPYIOTCS TEOPETHYECKHE 3HAHUS M TMPAKTUYECKHUE HABBIKU TIO
MHCTPYMEHTAJILHBIM CPEJCTBaM MporpaMMHOro obecrneueHus. CTyI€HThI U3Y4alOT Ha MPaKTHKE
BUJIbI MH()OPMAIIMOHHBIX TEXHOJIOTHH.

3agaum MoayJsi — MPHOOpETEeHHE CTYACHTaMU NPOYHBIX TEOPETHYECKHX 3HAHUN U
MPAKTUYECKUX HABBIKOB B 00JIACTH HHPOPMAITMOHHBIX TEXHOJIOTHHA.

2 B pe3yabTaTe u3yuyeHuss MOAYJIA 00Y4aIOUIUIICH TOJIKEH

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

OIlIK-4.1; OIIK-4.2; OIIK-4.3

3Hamu:

— IIPOLIECChI, METOABl TOWCKa, cOopa, XpaHEHUs, O0O0paOOTKU, MPEACTABICHUS,
pacnpocTpaHeHuss WHGOPMAIMU M CIIOCOOBI OCYIIECTBICHUS TaKHUX TPOIIECCOB M METOJOB
(uHpOpMAITIOHHBIE TEXHOJIOTHH);

— COBPEMEHHbIE MHCTPYMEHTAJIbHBIE CPEIbl, IPOrPaMMHO-TEXHUYECKHE MIaTGOopMbl U
MpOrpaMMHBIE CPEJCTBA, B TOM YHCJIE OTCUECTBEHHOTO IPOU3BOJICTBA, HCIOJb3yEeMbIC s
pelieHus 3a1a4 npoPecCHOHaNbHON ASSITENbHOCTH, U IPUHIUIBI UX PAOOTHI.

Ymemy:

— BBIOMpAaTh U HCIOJIb30BAaTh COBPEMEHHbIE HH()OPMAIOHHO-KOMMYHHUKAIIMOHHBIE M
WHTEIJICKTYalbHbIE TEXHOJOTHH, WHCTPYMEHTAIBHBIE Cpebl, MPOrPAaMMHO-TEXHHUECKUE
mw1atGopMbl M MPOrpaMMHBIE CPEJCTBA, B TOM 4YHCIIE OTEYECTBEHHOIO MPOM3BOACTBA, NS
penIeHus 3a1a4 npoecCHOHATBHON AeSITETbHOCTH;
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— aHAIM3UPOBATh NMPO(ecCHOHAIBHBIEC 3a/1a4M, BHIOUPATh M HCIIOJIB30BaTh MOIXOASIIHE
NT-TexHOIOTHUH.

Braoemw:

— HaBBIKaMH pabOTHI C JIeKAUMU B ocHOBe U T-periennii TaHHBIMU;

— HaBBIKAMH TPUMEHEHHSI COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX U
MHTEJJICKTYaJIbHBIX TEXHOJIOTHM, HHCTPYMEHTAIbHBIX CPEJCTB, B TOM YHCJIE OTEYECTBEHHOIO
IIPOM3BOJICTBA, ISl PELICHNUs 3a7a4 MPo(ecCHOHATBHOM IS TeTbHOCTH.

3 Kpartkoe cogep:xanue MOIYJIst

1 cemecTp — OCHOBBI HHGOPMANUOHHBIX TEXHOJIOT U

Pa3zoen 1. Beedenue 6 unghopmayuonrvie mexuono2uu.

1.1. CtpykTypa oOIlepallMOHHBIX CHCTEM, TMAaKeThl MPHUKIAIHBIX Mporpamm, Microsoft
Office. Knaccudukauus nporpaMMmHbIx cpeactB. CHUCTEeMHOE W TNPHUKIATHOE MPOTPaMMHOE
obecrieuenue [1K. O630p omeparnmonasix cucreM (OC). Ilpuanuner co3mganus u coctaB OC:
anpo, uHrepdeiic, apaiiBepsl. Kparkas xapakrepuctuka WINDOWS, MoaynbHBIA NpHHLINI
noctpoenus. Cpena WINDOWS: okHa, ux 37eMeHThI, paboTa B MHOTOOKOHHOM PEXHUME.

1.2. TexcroBslii penakrop WORD, penakTopsl MaTeMaTHYeCKUX U XUMHUYECKUX (POPMYIL.
Bo3mokHOCTH co3nmaHusi 25IeKTpoHHBIX Tpe3eHTanuii (Power point). Co3nanue ITOKYMEHTOB
pa3nuyHbIX GOpM (CTaHIAPTHBIX UM HecTaHAApPTHHIX). Co3MaHue M PEJAKTHPOBAHUE TEKCTOBBIX
JIOKYMEHTOB C MAaTEMaTUYECKUMHU U XUMUYECKUMH (POpMyIIamMH.

1.3. Tabmuunstit mporieccop EXCEL: 0630p, Tumbsl U aapecauus sueek, ¢popmar sueek,
BcTpoeHHBIE ¢yHKIMH, (opmartupoBanue Tadiaui. EXCEL: Bo03MOXHOCTH TaOJIHMYHOTO
penakTopa M HCIOJIB30BAaHHE €ro s pemeHHs WH(POPMALMOHHBIX W HHXXCHEPHBIX 3ajad.
[Toctpoenue rpaMKOB U AUATPAMM.

1.4. EXCEL. Onmepamun ¢ MaccuBamu. Pa3paboTka M peanm3anusi MPOCTEHIINX
QITOPUTMOB C HCIOJIb30BAaHUEM BO3MOKHOCTEH pefakTopa (HaXoKJIeHHE MaKCUMalIbHOIO
(MUHUMAJIBHOTO) 3JIEMEHTAa BEKTOpAa M MAaTpHIIbl, HAXOXJACHUE CYMMBI JJIEMEHTOB BEKTOpa U
MaTpULIbI, BBIYMCICHUE MAaTPUUYHBIX BBIpAXKEHMI). PelleHne BBIYUCIUTENBHBIX 3a1ad C
ucnonb3oBanueM tadnuil. Pemenue CJIAY ¢ ucnonb3oBanueM oOpaTHON MaTpPUIIBL.

1.5. EXCEL [Iloctpoenne rpadukoB U guarpamMM. PacueT (yHKIIMOHAIBHBIX
3aBUCUMOCTEHl M TOCTpOeHHE TpaduyuecKux H300paKeHHH C HCIOJIb30BAHHWEM CTaHIAPTHBIX
¢byakumiit EXCEL u mactepa ¢ynkiuii. [TocTpoeHne moBepXHOCTEH ¢ UCTIOIb30BaHUEM MacTepa
nuarpaMmm. [loctpoenue nuHuN TpeHaa.

Pazoen 2. Ancopummol u ocnoswl npocpammuposarus na szvike MATLAB.

2.1. AnropuTtmsbl, THIBI anroputMmoB. [lonarue anroputma u ero cBoiictBa. CriocoObl
3alyucy aJIrOpUTMOB. MOJYNBHBIM MPUHIMI MOCTPOCHMSI aIrOpuTMOB M mporpamm. [laker
komnbtorepHoii Mmatematuku MATLAB. XapakTepucTuky $3bIKOB IIPOIpPaMMHUPOBAHUS.
DBoIONUS U KIacCU(pUKAILUS A3bIKOB MPOTPaMMHUPOBAHUS, UMIIEpaTUBHBIC, (DYHKIIMOHAIBHBIE,
JOTHYECKHE, OOBEKTHO-OPHEHTUPOBAHHBIE, MX KoMmMOuHammu. [loHaTus  TpaHcnAuuy,
KOMIWISILIMYA, UHTEPIpeTalnd, UX pa3indus. SI3bIKM MPOrpaMMHPOBAHHS BBICOKOTO YpPOBHS.
CtpykTypHOE THpOrpaMMHUpOBaHHe, ero ocobeHHocTd. (OO030p NaKeTOB KOMITBIOTEPHOM
MaTeMaTuku — Matlab, Mathcad, Mathematica.

2.2.Cpena MATLAB. OcHOBHbIE CTPYKTypbl U TPUHLUIBl  CTPYKTYPHOIO
IPOrpaMMUPOBAHUS, WILIIOCTpalusa. bazoBble alropuTMUYecKue KOHCTPYKIMH (ClIeZJOBaHUE,
BETBJICHHE, NTOBTOPEHUE), UX peanusauuu. OnepaTopsl sA3blka nporpammupoBanuss MATLAB.
OcHoBubie pematenu (solvers) MATLAB nns peanusanuy BBIUHMCIUTENBHBIX AJITOPUTMOB.
bubnmoreka crangaptHeix GpyHknumii size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB (YHKIMKA OJHOM W JBYX IEpeMEHHBIX. llcrmonbp3oBaHue
dbynakuwmii plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadukon
(3aroJI0BKH, MOJIMHUCH MO OCSM U TIp.).

2.4. Onepanuu HajJ MacCHBaMM: BEKTOpaMU M MaTpPULIAMHU - CJIOKEHUE, YMHOXEHHE,
TpPaHCIIOHUPOBaHUE, oOpamienne (inv), BBMHCICHHE HOPMBI (norm), panra (rank) u
onpenenutenss Martpuibl (det). ANTOpUTMBI HAXOXACHHUS MaKCHUMaJIbHOTO, MHHHUMAaJIbHOTO
3JIEMEHTa B MaCCUBE, aJITOPUTMBI COPTUPOBKU U MX peann3anus (Hanpumep, Selection Sort).
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Paszoen 3. Yucnenmvie memoowi. Peanuzayus npocmevuux ancopummos 6 cpeoe
MATLAB.

3.1. YucrnieHHBIE METO/bI, XapaKTEPUCTHKAa M UX OCOOCHHOCTH, TMOHATHE CXOAMMOCTHU
MEeTO/Ma. DJIEMEHThI TEOPUU TOTPEIIHOCTEH, Kiaccu(uKamus MOTPEITHOCTeH, a0CONIOTHAsS U
OTHOCHTEJIbHAS TOTPEUTHOCTb, MOHATHE (PYHKIIMU HOPMBL. BBeZIeHHE B CTATUCTUKY. AJITOPUTMBI
JUISL CTATUCTUYECKOM 00paboTkn wuH(OpManuu (BBIYHCICHHE TOYEYHBIX W HMHTEPBAIBHBIX
OIICHOK pe3y/lbTaTOB U3MEpsAeMOW BenuuuHbl), uX peanuzamuu B [IKM MATLAB.
Hcnonp3oBanue GpyHkiumii min, max, median, var, polyfit, polyval.

3.2. llpubnmxenue Gyakuuii. MaTEprionsus MaorowieHamu. KycouHass HHTEPIOJISIIHS
(crutaiin). Onenka norpemHoctd. @ynkuun MATLAB s pa6otsl ¢ MHOrowieHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BolunciieHue OnpeneneHHbIX UHTETPATIOB, aITOPUTMbI METOAOB MPSAMOYTOJbHUKOB,
Tpaneuuii 1 CUMIICOHA, OLIEHKa MOTPEIIHOCTH METOJO0B. Peanusanus aaropuTMoB YUCIEHHBIX
METOJIOB BBIUMCJIEHMS OINpeAcNeHHBIX uHTerpanoB B cpeare MATLAB, npumeHnenue
CTaHJapTHHIX QYHKIIUH trapz, quad, integral.

3.4. UccnenoBanne (yHKIHMM OJHOM TepeMEeHHOH. PemieHne HETMHEWHOro ypaBHEHUS
f(x)=0. OtneneHue KopHEW. ANTOPUTMBI YTOUYHEHHsS] KOpPHS (METOJ TOJIOBUHHOTO JCIICHHSI,
Herotona, npocroit urepanuu). CpaBHUTENBHBIE XapaKTEpPUCTUKU. Peann3anust anropurMoB B
cpene MATLAB no 610K- cXxemMaM | ¢ HUCTIOIB30BaHUEM pelaTenei roots, fzero.

3.5. UccnenoBanne ¢yHKUMU OAHOM mnepemeHHoil. Ilomck skcrpemyma ¢GyHKIUN
BbruncnuTenbHble alropuTMbl HaXOXKJIEHUS JIOKAIBHBIX M TJIOOATBHBIX SKCTPEMYMOB (METOJ
JIeNIeHHsI OTpe3Ka IOIOJaM, METOJ 30J0TOT0 CEYEHHsI), UX peajH3alMy 10 OJIOK- CXeMaM U C
ucrnonp3oBanueM pemarens fminbnd B cpene MATLAB.

Pa3zoen 4. Komnviomepnvie cemu. baszvl 0anHbIX.

4.1. KoMIbIOTEpHBIE CETH: TOMOJIOTUU CETEW, UX XapaKTEPUCTUKHU. TOIMOJIOTHM CETEeil:
3BE€3[HAasl, IIMHHAsA, KoableBas. CeTu 3aKpbITOrO THNA: JOKAJIBHBIE M PACIpPENEICHHBIE CETH,
KOpropaTtuBHble ceTH. [IporpaMMHO-TeXHHUYECKOE oOOecreueHue: aapecarus, orepalroHHas
cucTeMa, aJamnTepsl, ApailBepbl, MPOTOKOJIBI (0COOBIE S3BIKM, Ha KOTOPHIX OOMEHHBAIOTCS
nHpopmarmenr KoMboTePHI B cetu, Harpumep, TCP, TCP/IP, UDP).

4.2. T'nobanbubie cetu paznuunoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Bosmoxknoctu cetn HMuTepHer, Cuctema TelnekoHpEpeHIUNA. DJIEKTpOHHAs IOYTa.
Joctyn k wuHpOpPMaLMOHHBIM pecypcaM. 3amuTta uHpopmauuu. IloHsTue Oe30macHOCTH
KOMIIBIOTEPHON HH(OpMaLUU: HAJIEKHOCTh KOMIIBIOTEPA, COXPAHHOCTb JIaHHBIX, 3allUTa OT
BHECEHUSI M3MEHEHUI HEYNOJIHOMOYEHHbIMH 50 NMIIaMH, COXpaHEHHWE TallHBbl MEPErUCKU B
JNEKTPOHHOU CEeTH AJTOPUTMBI 3alllUThl HMH(GOPMAIMU: METOJIbl 3alIUTHI, KOMIIbIOTEPHBIE
BUpPYCHl U Oopbba ¢ HuMHU. MeToapl peanu3alMM 3alIUThl MH()OPMAIUU: MPOrpaMMHBIE,
anmnapaTrHble, OpraHU3alMOHHBIE.

4.3. Unpopmannonnsie cucreMbl. CHCTEMBl yrNpaBieHUs OaHKaMH M 0a3aMu JTaHHBIX.
Pensimmonnas monenb naHHbIX. CTpyKTypa 3amucu, METOAbl JocTyna K umHpopmanuu. OOMeH
JaHHBIMU ¢ IpyruMHu npuinoxeHusIsMu WINDOWS: TekcToBBIMU pelakTOpaMy U 3JIEKTPOHHBIMU
TaOJIMIIAMU.

4.4, Pensunonnas 0a3a ganHeix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, ITaHENb
uHCTpyMeHTOB. Co3/1aHuMe U OTKphITHE Oa3bl JaHHBIX. BBOA M penakTUpOBaHUE [aHHBIX B
pexxuMe TaONMMIbl U peXuMe KOHCTpyKTopa. DopMupoBaHUE 3ampoCOB. 3ampochl MPOCTHIE U
MHOTOTa0IMYHbIE, 3a1pOChl ¢ ycnoBusaMu. Co3aanue otueToB U popm. TexHomorus peanuzanuu
npocreimux 3aaaud cpeacreamu CYBJl ACCESS.

2 cemectp — [IpodunbHoe nporpaMmMHoe o0ecriedeHne JAJsl pelieHus 3a1a4
npogdeccuoHAJIbLHOM 1eATeTbHOCTH
Pa3zoen 5. I[IKM Python u ocobennocmu e2o peanrusayuu 0l peuieHusi paciemusblx 3a0ay
8 HAHOUHIICEHEePUU.
5.1. OOBeKTHO-OPUEHTUPOBAHHBIN  sI3bIK  mporpammupoBanus  Python:  0030p.
Oco0eHHOCTH U CBOMCTBAa 00BEKTHO-OpHeHTUpOBaHHOTO nporpammupoBanus (OOIT). Coznanue
U wucronp3oBaHue auctpuOyruBa Anaconda. Mudpactpykrypsr Spyder, Jupiter, ctpykrypa
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s3blka. OCHOBHBIE CTPYKTYpBI AAHHBIX (CIIUCOK KOPTEX, OOBEKTHI) M ONEpaLUU HaJ HHUMHU.
Anroput™bl. OCHOBHBIE aITOPUTMHUYECKHE KOHCTPYKIUU (ClieZJOBaHNE, BETBICHHE, IUKIIbI) U UX
peanu3zamus B Python.

5.2. BBenenne B mporpammupoBaHue Ha s3bike Python. CrtpykTypa mnporpammel,
OTCTYIIBI, MOJYJH, ONEepaTropbl, (QyHKIWH (MMEHOBAHHBIE M AHOHUMHBIC), OCOOCHHOCTH.
CranmaptHble W HecTaHnmapTHbeie (GyHkiuu Python (oOmiero Ha3zHaueHUs, MaTeMaTUYECKHE,
00paboTKa CTPOK, BBOJI/BBIBOJ).

5.3. Pa3paboTka anropuTMOB, IIpOrpaMMHUpOBaHUE W OTJIaaKa mporpamMMm Ha Python (B
cpene Spyder). Ynpasmstomue koHcTpykiuu if, for, while.

5.4. O630p mpeIMETHO-OpPUEHTUPOBAHHOM OHOIHOTEKH Moayneii Python s HaydyHBIX U
WH)KEHEPHBIX BbunciieHnid SciPy (Momymu scipy m numpy, a Takxke matplotlib), cpaBaenue ¢
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy [U1s1 BEKTOPHBIX M MaTpUYHBIX BBIYUCICHUN
ndarray. OcOoOEHHOCTH BBINIOJHEHHUS JEHCTBUII HajJ MaTpullaMu (CJIOXKEHHUE, BbIUWTAHUE,
yYMHOXXeHHUE, oOpaiienue) Ha si3bike Python. MHdopmanmonnsie MaTpuunble pyHKIUU (HOpMa,
ompenenuTenb, panr). Meroasl ndarray — T, copy, shape, size, ndim u ap., UHIEKCUPOBaHHE,
MaTpUyHOE TpousBeAcHue W (QyHKuMu Moayns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

5.5 IMoctpoenue rpaduxoB B Python ¢ ucnonb3oBanuem moayss matplotlib. @ynkuun
moxayisi matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. ¥YcraHoBka
napaMeTpoB U aHHOTUPOBAHUE TPA(UKOB.

Pazoen 6. Memoowt évruuciumenvrot mamemamuxu. OCHOBHbIE IMANBL peuieHuss 3a0ay
Ha OBM. Pewenue cucmem nunelinvix anceopaudeckux ypasnenuil (CJIAY).

6.1. [IpsiMble U UTEpALIMOHHBIE YUCIEHHBIE METO/IbI. DJIEMEHThl TEOPUM MOTPEIIHOCTEM.
[lonarue Hopmbl. OCOOEHHOCTH MAIIMHHON apudmeTuku (Kpatkuid moBTOp). OCoOEHHOCTH
BBITMIOJTHEHUS JeMCTBUIM Hal MaTpuiamMu (ClI0KeHHE, BBIYMTaHHME, YMHOKEHUE, oOpallleHue) Ha
s3bike Python, nnpopmanronssie MaTpuyHble QYHKUIUHU (HOpMa, OTIPEICIUTENb, PAHT).

6.2. Pemenue cucreM nuHEWHBIX anreOpamueckux ypaBHeHui (CJIAY). IlocranoBka
3agaun. [lorpemrHocTi. MeToabl ¢ UCHONb30BaHUEM OOpAaTHOM MaTpPUIBI M METOJ IMPOCTHIX
uteparuii. Pemenne CJIAY B Python ¢ ucnonp3oBannem momayseit numpy.linalg u scipy.linalg.
u ¢yHkimii det, rank, inv, cond, norm, solve.

6.3. O630p Meronos pemenus CJIAY. BwruuciaurenbHas yCTOWYHUBOCTH, CXOJIUMOCTh
MeTo10B. OOYCIIOBICHHOCTh CUCTEMBI TUHEHHBIX anreOpandeckux ypaBHenuii (CJIAY) u uncio
00YCIIOBIICHHOCTH.

Pazoen 7. Obpabomka pezyriomamos usmepenusi 00HOU eenudunvl. Ilpubaudicenue
DYHKYUU MHO2OUIEHaMU C OOHOU He3aBUCUMOL nepemMeHHOU. Pewenue cucmem HeruHeuHbIX
ypastenuti (CHY) uucnennvimu memooamu.

7.1. O6GpaboTKa SKCIEPUMEHTAIBHBIX JTaHHBIX. TOUYEYHBIE W HMHTEPBAIbHBIC OIICHKH.
Oynkuuu Python. Onpenenenne kpurepus CTbloeHTA.

7.2. Tlpubmmwxenue QyHKIUA. MeToapl HWHTEPHOJANNH 3aBUCUMOCTEH C  OJIHOMN
HE3aBUCHMOI1 nepeMeHHON. HTeprnonsauonHbiii MHOTOUIeH Jlarpanxka, peanuszauus B Python.

7.3. llpubnmxenne QyHkui. MeToapl anmpoKCUMAallUM 3aBUCHUMOCTEH C  OJHOM
He3aBUCHMOI nepeMeHHoi. Meto Haumenbnx kBajaparoB (MHK). HMcnonb3oBanue (yHKImii
Python nmns  ammpokcumanuum  uw MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4. AnropuTMBI METOIa TIPOCTOM UTepanuu U MeTosa HeroToHa - Padcona nist pemenus
CHY. CxopocTh CXOIUMOCTH, OLIEHKU TOrpeiHocTy. Peanusanus metonos B Python.

7.5. MeTtonuka WCHOJNL30BaHUSI pemiatesied B MoOAyJe scipy.optimize, (QyHKIUH
root_scalar, root.

Pazoen 8. Pewenue 3a0au MHo2OMePHOU ONMUMU3AYUU YUCTEHHBIMU Memooamu. Ananu3z
u peutenue OuppepeHyuanbHbIX ypasHeHull YUCIeHHbIMU MemoOamu.

8.1. Knaccudukanus 3amad ¥ METOJOB ONTHUMHU3ANMH. METOJ T'PaJWEHTHOTO CITyCKa.
Mertoa negopmupyemMoro MHOrorpanHuka. Peannsanus meronoB B Python.

8.2. Bctpoennbie wmetonel  SciPy. Bribop pematens B Moaysne  scipy.optimize
Berpoennsie metoast SciPy, dyHkuun minimize scalar, minimize.
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8.3. AnroputMsl MeTOJ0B pemieHus auddepeHInanbHbIX ypaBHeHn. MeTo bl Ditnepa u
ero moaudukanuu. Peanuzamnus metonoB B Python. Beibop pemarens B moayse scipy.integrate,
¢bynkmuu solve ivp, solve bvp.

4 O0beM Moy M BUABI Y4eOHOI padoThl

Cemectp
Bcero
Bt yueGHoii paGoTs! 1 cemectp 2 cemMecTp
3F Axkan. 3E Axan. 3E Axan.
4. 9. 4.
O0mast Tpy10eMKOCTh MOYJIst 6 216 4 144 2 72
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 3,78 | 136 2,36 85 1,42 51
B TOM 4HcJIe B GopMe NPAKTHYECKOH NMOATOTOBKH 1 36 0,50 18 0,50 18
Jlexuuu (JI) 0,47 17 0,47 17 — —
[Tpaktuueckue 3ansatus (I13) 1,42 51 0,94 34 0,47 17
B TOM 4YHcCJIe B (hopMe mpakTUIeCKor moaAroToBku | 0,50 18 0,25 9 0,25 9
Jlaboparopusie pabotsl (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4YHcCJIe B (hopMe mpakTUIeCKor moaAroToBku | 0,50 18 0,25 9 0,25 9
CamocrositeabHas padora (CP) 1,22 44 0,64 23 0,58 21

CamocrosTenbHOe U3YUCHUE Pa3IesIOB MOYIIS, B TOM
YHCIIe TIOATOTOBKA K MPAKTHYECKUM 3aHATHUSM,
n1abopaTopHbIM paboTaM, MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, IPYTHE BUJIBI CAMOCTOSTEIFHON pabOThI

1,21 | 43,8 0,64 23 0,57 | 20,8

KoHnrakTHas camocrositensHas pabora 0,01 0,2 - - 0,01 0,2
Buabl KoHTpOJISI
3auer - - + +
IK3aMeH + + - -
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHS 1 0,4 1 0,4 B —
CaMOCTOSITETLHO U3YUYECHHUE Pa3JIeI0OB MOJTYJISI 35,6 35,6 —
Bua uToroBoro KOHTpoJIf: IK3aMeH 3auer
Beero Cemectp
Bi yueGHOi paboThI 1 cemectp 2 cemMecTp
3F Actp. 3E Actp. 3E AcTp.
q, q, q,
O01mas Tpy10eMKOCTh MOYJISA 6 162 4 108 2 54
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 3,78 102 2,36 63,75 1,42 | 38,25
B TOM YHCJIe B (p)OpMe NPAKTHYECKON MOATOTOBKHU 1 27 0,50 13,5 0,50 13,5
Jlextum (JI) 0,47 | 12,75 0,47 12,75 — -
[Ipaktrueckue 3austus (I113) 1,42 | 38,25 0,94 25,5 047 | 12,75
B TOM 4YHcCJIe B (hopMe mpakTUIeCKON moaAroToBku | 0,50 13,5 0,25 6,75 0,25 6,75
Jlaboparopusie pabots (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM 4ucJie B popMe NpaKTUYecKoi noArotoBku | 0,50 | 13,5 0,25 6,75 025 | 6,75
CamocrositesqbHasi padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

CamocrosaTenbHOE U3Y4EeHUE pa3iesioB MOTYJIs, B TOM
YHCIIe TIOATOTOBKA K MPAKTUYECKUM 3aHATHSM,
nabopaTOpHBIM paboTaM, MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, IPYTHE BUIbI CAMOCTOSITEIbHON pabOThI

1,21 | 32,85 | 0,64 | 17,25 | 0,57 15,6

KonTakTHas camocrositenbHas paboTa 0,01 0,15 - — 0,01 0,15
Buabl KOHTpOJIS

3auer - - + +
IK3aMeH + + - -
KonrtakTHas paboTa — mpoMeKyTOUHAs aTTECTAIHS 1 0,3 1 0,3 — -
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CaMoCTOSITENbHO N3YUYEHHE PA3AEIOB MOIYJIS | 26,7 | 26,7 ‘

Bua uTOoroBoro KOHTpoJIsi: IK3aMeH 3auer

AHHOTanuA padoyeil MpOrpaMmbl AU CHUNIMHBI
«BBeeHue B HAHOMHKEHEPHUIO»

1 Henb aucHumnIMHbI — HW3yYE€HHWE OCHOBHBIX MOHSATUH M METOJIOB HAHOMHXKEHEPHH,
U3Yy4eHHE CIOCOOOB MONy4eHHUS M TpeOOBaHMI K HAHOCTPYKTYpPHUPOBAHHBIM MaTepHajaM u
HaHOMAaTepHaliaM, a TaKXKe MX MpUMEHEHHe B (papmarieBTHKE, OMOTEXHOIOTUH M XUMHYECKON
TEXHOJIOTHH.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams cleayOmUMU KOMIETESHIIMSIMA U UHAUKATOPAMH UX JOCTUKCHUS:

OIIK-1.7; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.2; OIIK-7.3

3namo:

— OCHOBHBIC  TIOHSTHSI,  OMpEACNieHUs,  KiIacCU(PHUKAIUM,  HCIOJIb3yeMble B
HAaHOUHXEHEPUH;

— OCHOBHBIE€ METO/IbI MTOJIYYEHUS PA3IMYHBIX HAHOMATEPUAIIOB;

— OCHOBHBIE ITOAXO/bI K MOJEIUPOBAHUIO HAHOCTPYKTYD;

— OCHOBHBIC THUIBI AHAIUTUYECKOTO OOOPYIOBAaHMS, HCIOIB3YEMOrOo MpHU padore C
HaHOMaTepHaJlaMy;

— OCHOBHBIE 00J71aCTH MPUMEHEHHSI HAHOMATEPUAJIOB;

— OCHOBHBIE€ AaCMEKThl, CBSA3aHHbIE C OE30MacHOCTHIO MpPHU IMOJyYeHUU MU padore C
HaHOMaTepHaJlaMu;

Ymems:

— CAMOCTOSTEIIFHO MPOBECTH KJIACCU(DUKAIMIO HAHOCTPYKTYPUPOBAHHOTO MaTepuaia u
JIaTh PEKOMEHJAllMHM, Ha KAaKOM aHaJUTHYEeCKOM OOOpYJOBaHMU MOXKHO OLIEHUTH (PU3HKO-
XUMUYECKHE U CTPYKTYPHBIE CBOMCTBA ATOTO MaTepuaa;

Braoemy:

— HaBBIKAMH K cOOpy, aHAIM3y M CHCTEMaTH3allid HHQPOPMAIH [0 paccMaTpyuBaeMOit
TEMAaTHKE.

3 KpaTkoe coaep:kanue TUCHUNIHHBI

Beeoenue.

[Ipeamer u Meronasl u3ydaeMod aucuuiuinHbl. llenn u 3amaum kypca. Omnucanue
OCHOBHBIX pa3zesioB Kypca. CTpyKTypa Kypca U MpaBujia peMTUHTOBOM CUCTEMBI.

Paszoen 1. Hanoundicenepus 6 mexHonocusx npou3eo0Ccmea NeKapCmeeHHbIX CpeoCcms,
buomexHoI02UU U MAMepuanIo8 MeOUYUHCKO20 HAZHAYEHUS.

1.1. OcHOBHBIE OIIpeNeNeHUs M TOHATUS B HAHOMHXKEHEpHH. MecTo O0O0BEKTOB
HAaHOMETPUYECKOro MacuiTaba B OKpyKalomeM Mupe. Bo3MOXHOCTHM HAHOTEXHOJIOTHIA.
OcHoBHBIC HaIpaBJICHHUS B MPUMEHEHHHM HaHOTeXxHojoruil. Knmaccudukaius HaHOCTPYKTYp U
HaHoMaTepuayioB. HarpaBneHus pa3BuTusi.

1.2. Hanoumxenepust ans  (apmareBTUKA. HaHouacTHWIBl KakK CpeICTBa JOCTaBKU
JIeKapcTB M Kak HOBas (popma JIeKapCTBEHHBIX IpernapaToB. HaHopa3smMepHble CHCTEMbI JOCTaBKU
JIEKapCTBEHHBIX BemecTB. CUCTEMBI JOCTAaBKH Ha OCHOBE HAHOTPYOOK M HaHOCHED.

1.3. CBsI3b HAHOWHXEHEPUU U XUMHYECKOM TexHosioruu. [lomydeHue HaHOYACTUI] U
HaoMaTepHalioB AucneprupoBaHueM. @opmupoBaHue uactuil. [IpuMepsl HUCHIOIB30BAHMUS.
HanMmounekynsapHbIE CTPYKTYPBI.

1.4. HanounxxeHepusi B MEIULMHE W JJII MaTepUaloB MEIULHUHCKOTO Ha3HAYECHUSI.
HaHnoananutnueckass nporeoMuka. buoceHCOpHas  HaHOAMArHocTuka. HaHouwnel B
MOHUTOPUHIE COCTOSIHHMSI TOJOBHOrO Mo3ra. HaHOMHCTpyMEHTBI W HAaHOMAHHUITYJISITOPHI.
HanoTtexHoJsiornu B pereHepaTuBHON MEIUIIMHE.

Paszoen 2. Memoowvl modenuposanus u npozpammHule nakemsi 0Jisk HAHOUHIHCEHEPUU.

2.1. Marematuueckoe MOJECTMPOBAHUE HAHOCTPYKTYp. MHOroypoBHEBas CTPYKTypa
M3y4YeHUsl HOBBIX MarepuanoB. KBaHTOBass XUMUsi U MOJIEKYJsipHas TuHamuka. Meroa Monre-

87




Kapnmo. TenaeHuuum  pa3BUTHS ~ HAHOMOJENUPOBaHUS. MoJenMpoOBaHHE  CTPYKTYp W
MaccONepeHoca B HUX.

2.2. [IporpamMmHble TAKeTbl [JIsi KOMIIBIOTEPHOTO MOJEIHUPOBAHUS HAHOCTPYKTYP.
Knerouno-aBromaTtHoe MoaenupoBaHue. MoaenupoBaHue CBOMCTB XUMUYECKHX COCIMHEHUU U
Ounonoruveckux BemiecTB. [IporpaMMHBIN KOMIUIEKC IS TIPOTHO3UPOBAHUS PACTBOPUMOCTH B
CBepXKpuTudeckux Qumonnax OtedyecTBEHHbIE U 3apyOeKHbIE MPOrpaMMHbIE TaKEeThI.
MopenupoBaHue CTPYKTYp U MacCONEPEHOCA B HUX.

Paszoen 3. Memoowi nonyuenus nHanocmpyKkmyp u HAHOMAMEPUANO8.

3.1. HoBble HAaHOCTPYKTYpUPOBAHHBIE MaTepualbl — adporenau. OnpenesieHue U CBOMCTBa
asporens. Knaccuduxanus asporeneit. 301b-resib Iporiece s MOIydeHUs adporesei.

3.2. Heopranmveckue asporenu. Kiaccudukamuss  HEOpraHWUYeCKHX — adporesei.
Heoprannueckue asporeian Ha OCHOBE JMOKCHIA KPEMHHU, METOJbI UX MOJYUYECHHS U CBOMCTBA.
OCHOBHBIE HAaIIPaBJICHUS UCIIOJIb30BAHUS.

3.3. Oprannueckue asporenu. Knaccupukanms. Metoasl monydeHHs. Asporens Ha
OCHOBE XHUTO3aHA. ad’poreiad Ha OCHOBE anbruHata HaTpus. (OCHOBHBIE HaIpaBICHUS
UCII0JIb30BAHUS.

3.4. T'ubpuansie adporenu. Kraccudukamuss u  cBoOWcTBa. METOABI  TOJIYYCHHS.
OCHOBHbIE HaIIPaBJICHUS UCIIOJIb30BAHUS.

3.5. Cepxkputnueckast GIrouI A TOIydeHHs adporeneil. CBepXKPUTHIECCKUN (ITION/T.
Peaktop Bbicokoro masneHus. CTaauu NpoBEACHUs CBEPXKPUTUYECKON CymKu. Mcronb3oBanue
CBEpXKpUTHYECKOro (irona B MeIuurHe U GapManeBTuke. CBepXKpUTHUYECKas a1copOLus.

Pasoen 4. Ananumuueckue memoouvl 8 HAHOUHICEHEPUU.

4.1. Ctanmaptel, NOpeabsIBIsieMble K  HaHOTEXHOJOTMH. (OCHOBHBIE  CTaHIAPTHI
HaHOTEXHOJIOT .

4.2. AHanUTUYECKUE METONbl MCCIEOBaHUS B HaHOWMHXeHepuu. [IpocBeumBaromas u
CKaHUpYIOIasi JJIEKTPOHHAS MHUKPOCKOIHU, OCHOBHBIC OINPEACICHUS WM TPHHIMIIBI PAOOTHL
Ckanupyromasi 30HJI0Basi MHUKPOCKONHS, OCHOBHBIC OINpPENEICHHUs] W MPUHLUIBI PabOTHL
HNonHomoneBas ~ MHUKPOCKOIHUSI,  OCHOBHBIE  OMNpENEICHHWs] W  NPUHIUIBI  PabOTHI.
@DOTOSMHUCCHOHHAs U PEHTI€HOBCKAasl CIIEKTPOCKOIMS, OCHOBHBIE ONPEACICHUS W NPUHIUIBI
pabotel. PentreHoBckas mudpakToMeTpus. AHaNU3 pa3Mepa YacTHUIl W JA3€Ta-MOTCHIIMANA,
OCHOBHbIE ONpEIENICHUS W MPUHUUIB paboThl. MUKpOGDIIONIHbIE aHATUTHYECKHE CHUCTEMBI.
Knaccudukanusa.  IlpemmymectBa.  Muxpodumongnasie  uunbl.  JleTekTupoBaHue B
MUKPOQIIIOUIHBIX YHIIAX.

Pasoen 5. besonacnocms obpawenuss ¢ HAHOMAMEPUANAMU U PUCKU OM  UX
UCNONb308AHUS 8 ICUBBIX CUCTNEMAX.

5.1. I3meHeHue CBOWMCTB MaTepHalloB IIpH NEpexojie K HaHopa3MepaMm. [IpeumyiecTsa u
PUCKM HAHOTEXHOJIOTHH. MUKPO- M HaHOOOBEKThI BOKpyr Hac. HanoduOpwmiel acOecra.
[Ipuonbl. YrnepogHble HAHOTPYOKM M HAHOYACTHIIBI JUOKCUAA KpemHHS. HaHouacTHIlbl
JUOKCHJIa TATAHA U OKCUA MHKA. OyHKIMOHATU3UPOBAHNE HAHOYACTHII.

5.2. be3onmacHOCT, ~ NPUMEHEHMsI  HaHOMarepuagoB.  DakTopbl  MOTEHLMAIbHOU
TOKCHUYHOCTH HaHovacTull. [IyTm NMpoOHMKHOBEHMS HAHOYACTHI] B OpraHu3M. BzaumonerctBue
HAHOYACTHI[ C KiIeTKamu. PacrpenencHue HAHOYACTUII B oOpraHax H TkaHsx. [IpoGiema
cepTudUKai HaHOYACTHII.

4 O0beM yueOHOH TUCHUILINHBI

Bup yue6Hoii padoThl Ofbem AucHmmIIHHbL
3E Akaa. 4. | AcTp.u.

O01mas TPy10eMKOCTh TUCHHUIIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4ucJie B popMe NpakTHYECKOH MOATOTOBKH 0,33 12 9
Jlexun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0,44 16 12
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,33 12 9
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CamocrosiTesbHast padora 1,67 60 45

KoHnrtakTHas camoctosTenbHas pabora 1.67 0,4 0,3

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUILIMHbI ’ 59,6 44,7
Bua uTOoroBoro KOHTpoJIsi: 3a4€T ¢ OLleHKOH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«MarepuajioBeJleHe HAHOMATEPUAJIOB U HAHOCUCTEM))

1 lesb AMCHMILUIMHBI — OBIIAJICHHE TEOPETUYECKHUMH OCHOBaMHU (DYHIAMEHTATBHBIX
CBOICTB MaTepHasioB, BKJIIOYasi MaTepHalibl HAHOMETPOBOTO JIMara3oHa.

2 B pe3yabTaTe H3y4eHUs] TUCHUILINHBI 00YYAIOLIUIICS T0JIKEeH:

Obaaoams cliefyOmUMU KOMIETSHIIMSIMU U HHANKATOPAMH UX JOCTHUKECHUS:

OIIK-1.4; OIIK-1.7; OIIK-6.2

3namo:

— OCHOBHBIC TIOHSTHSI U XapaKTEPUCTHKU MATEPUAIOB M1 HAHOMATEPUAJIOB;

— TEOPETUYECKUE AaCMEKThl CIeUUu(PUUECKUX CBOWCTB HaHOMAaTEpUajoB (pa3MepHBIi
3 eKT, KBAaHTOBOE OrpaHUUEHUE, YPPEKT TYHHEITUPOBAHUSA).

Ymemo:

— WCTIOJIh30BaTh OCHOBHBIE MOHSTHUS M ONPEACNCHUS ITUCIUIUIMHEI MPH (HOpMHUpPOBAHUHT
yrayONEHHBIX 3HAHUN B c(pepe HaHOMHKEHEPHH;

— 00OCHOBBIBATh CHEIU(PUIESCKHE CBOWCTBA HAHOOOBEKTOB (TIOBEPXHOCTHBIE CBOMCTBA,
ONITHYECKHE CBOMCTBA, MAarHUTHBIC CBOMCTBA).

Braoemy:

— kaccuukanyueld MaTepuajioB M HAHOMATEPHUAJIOB, 3HAHUSAMU 00 00JIaCTAX WX
MPUMCHCHHUS.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Beeoenue.

[IpenmeTt 1 MeTOABI M3y4aeMON TUCHUILIMHBI. MEXIUCIUIUIMHAPHBIA XapaKkTep HAyKH O
MaTepuarax M HaHoMmaTepuanax. OnucaHWe OCHOBHBIX pa3AeiioB AWCHUILTUHBL [IpaBumia
PEUTUHTOBOI CUCTEMBL.

Pasoen 1. Knaccughuxayus nanomamepuanos u HaHocucmem.

Knaccudukanuss nHanomarepuaaoB u HaHocucteM. Mcropuueckass cmpaBka. OOmactu
UCIIONIb30BaHUsl HaHoMarepuasioB. OCHOBHBIE TIOHATUS U ompeneneHus. Kiaccudukarus
HAaHOMATEpPHAJIOB U HAHOCTPYKTYp MO pa3MepHOCTH. OCOOEHHOCTH HAHOOOBEKTOB PA3IUYHON
pa3MepHOCTH.

Pazoen 2. Teopemuueckue acnexmsi cneyuguueckux ceotcme HAHOMAMEPUAIos U
HAHOCUCTNEM.

TeopeTnueckne acmekThl crenU(PUUECKUX CBOWCTB HAHOMATEPUAIOB M HAHOCUCTEM.
Pasmepnbiii 3¢d¢exr. KBanroBoe orpanuueHue. D¢dexT TyHHenupoBaHus. [loBepXHOCTHbIE
cBoiictBa. TepMoamHaMuKa TMOBEpXHOCTH. AOcopOmus, anresms, karanus. (OcoOeHHOCTH
ONTHYECKUX CBOKUCTB. OCOOEHHOCTH MarHUTHBIX CBOMCTB. CaMoopranu3aims 1 caMmocOopka.

Paszoen 3. Ocnoeuvie munvl HaHomMamepuanio8 u HAHOCUCEM.

OcHOBHBIE TUTIBI HAHOMATEpUAIOB ¥ HaHOCUCTEM. OOBEKTHI Pa3IMYHON pa3MEPHOCTH Ha
OCHOBEe yriepona: ¢yiuiepeHbl, HaHOTpYOKkH, rpadeH, ¢ymiepuTsl. Heopranudeckue
HAHOMAaTEPHAIIbI.

4 O0beM yueOHOH THCHUILINHBI

. O0BbeM TUCIHUIIINHEI
Bup yueOHoit padoTbl et

3E Akan. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
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[Ipaktuueckue 3austus (I113) 0,44 16 12

CamocTosiTesbHasi padora 1,67 60 45

KonTakTHas camocrositensHas paboTa 167 0.4 0,3

CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI ’ 59,6 447
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ oeHKoH

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHMHBI
«OCHOBBI TEXHMYECKOI'0 PeryJIMpPpOBaHUs U METPOJIOTHID)

1. Heap AUCHUIVIMHBI — TOIY4YEHHE CTY[JE€HTAMH OCHOBHBIX HAy4YHO-IIPAKTHYECKHX
3HaHUH B 00JaCTH METPOJIOTUN ¥ OCHOB TEXHHUECKOTO pEryIupoBaHus Ha Tepputopuu PO u 3a
pyOexoM, HEOOXOUMBIX JUIsl PELICHUs 3a1a4 00eCHeueHUs] €AMHCTBA U3MEPEHUIN U KOHTPOJISA
Ka4yecTBa MPOAYKUUH (YCIIYT), METPOJIOTMYECKOMY M HOPMAaTUBHOMY OOECIIEYEHUIO pa3pabOTKH,
IIPOU3BOJCTBA, HCIIBITAHUN, DKCIUTYaTallui U yTHIN3alUU IPOAYKLIHH.

2. B pe3yabTrare u3ydyeHUs JUCHHUILIHHBI 00yYAIOIIUIICA T0JIKEH:

Obnadamye cleayOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:
OIIK-3.1; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2

3nams:

-COBPEMEHHbIE TEH/ICHIIUU Pa3BUTHS TEXHUKU U XUMUYECKOW TEXHOJIOTHH;

-COBPEMEHHBIE ~ METOJAbl HM3MEpeHHs (PHU3MKO-XMMHUYECKHX TIOKa3aTeled U uX
MOTPEIIHOCTEM;

- 3aKOHOJIATEeNIbHYIO, OPraHU3AIMOHHYIO, HAYUYHYIO U TEXHUUECKYIO OCHOBBI 00eCTIeUeHHS
€MHCTBA U3MEPEHUN U CTaHIapTU3ALINU.

-TIOPAIOK pa3pabOTKU, YTBEPKACHUS U BHEPEHUS CTAaHIAPTOB, TEXHUYECKHUX YCIOBHUH U
JPyroii HOPMaTUBHOM U HOPMATHUBHO-ITPABOBOM JIOKYMEHTAIIUH;

- TEepPCHEeKTHBBl TEXHUYECKOTO Pa3BUTHS U OCOOCHHOCTH JESATEIBLHOCTH OpTaHU3aIMi,
KOMIIETEHTHBIX Ha 3aKOHO/ATEIbHO-IIPABOBON OCHOBE B 00JaCTH TEXHUYECKOTO PEryIUpOBaHUs
U yIIPaBIICHUS KAYECTBOM;

-OCHOBHBIE  ()OpPMBI ~ TOATBEPKICHHUS  COOTBETCTBUS, YYaCTHHUKOB  paboOT IO
cepTU(UKALIMH, CXEMbI CepTUPHUKAIMU U IeKIapupoBanus B PO u 3a pydexom.

Ymemn:

-IPUMEHSATh METOIbl M WCIOJIb30BaTh TMPUHIUIBI CTAaHIAPTH3AUA TIPU pa3paboTKe
HOPMATUBHBIX JJOKYMEHTOB;

-IIPUMEHATh Ha NpakThke DepepanbHbIe 3aKOHBI U MEKIYHApOJIHBIE PEKOMEHIAINHN B
00JacTH METPOJIOTHH B TEXHHUYECKOTO PEryTHpPOBAHUS;

-IpUHUMATh ydacTHe B TMpoOIeccax IOATBEPKIACHHUS COOTBETCTBHS PA3HOTO YPOBHS-
aKKpeAUTAlNH, IPUEMKE, SKCIIEPTHU3E, JIUIIEH3UPOBAHUHU, TOCKOHTPOJIE U HAA30DE;

-MCTIOJIb30BaTh TEXHUYECKUE CPEICTBA IS HW3MEPCHHs] OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOT0 MPOLECcCca, CBOMCTB ChIPbs U MPOAYKIIUH.

NPUMEHATh  METOJIbl  KOHTPOJIA W yIpaBJICHUS
MPOU3BOJCTBEHHOTO MIpoliecca MPEANPUITHS;

-aHAJIM3UPOBATH JAHHBIC O KAYECTBE MPOIYKIIUUA U OTIPEICIIATh MPUINHBI OpaKa;

Ka4ye€CTBOM IpoaAYKIINHU n

Bnaoemn:

- HaBBIKAMH OCYIIECTBISATh IMOUCK, KPUTHYECKHH aHAIMU3UPOBATh M CHHTE3UPOBATH
UH(GOPMAIIHIO, TPUMEHSTh CUCTEMHBIN TIOJIXO]T JIJISl PEIICHHSI TOCTABJICHHBIX 33]1a4;

- HaBBIKAMHM HCKaTh HY)KHbIE HCTOYHHKM HWH(GOpMAlMU U JlaHHBIC, BOCHPUHUMATH,
aHAJIM3UPOBATh, 3alIOMHHATH W IepelaBaTh HMH(POPMAIMIO C HCIOJIL30BaHUEM ITU(GPOBHIX
CPEICTB, a TaKKe C TOMOIIbIO AJITOPUTMOB MPHU paboTe C TOTYyYEHHBIMH W3 Pa3IHMYHBIX
HUCTOYHUKOB JAHHBIMH C 1EIbI0 3P(GEKTHBHOTO MCIOIB30BAHUS TOTYYCHHOW WHGOPMAITUU JIIs
pelIeHus 3a1ad.

- HaBBIKAMH aHAJIM3UPOBATh, COCTABJISATh M MPUMEHATH TEXHUYECKYIO JOKYMEHTAIIHIO,
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CBS3aHHYIO C TPO(ECCHOHATBLHON EATENhbHOCTHIO, B COOTBETCTBHUM C JICHCTBYIOIIUMU
HOPMAaTUBHBIMH JOKYMEHTaMHU B COOTBETCTBYIOIIEH OTpacIiu;
- HaBBIKAMH TPUHUMATh OOOCHOBAaHHBIC TEXHUYECKHE pEHIeHUS B NPOdEeCCHOHATHHON
NesATeTLHOCTH, BRIOUpaTh 3G (HEKTUBHBIE U O€30TIaCHBIC TEXHUYECKUE CPEACTBA M TEXHOJIOTHH.

3. Kparkoe comepxkanue Q1 CHUNITIHHBI

Pazoen 1. Memponoeus. Ocrho6Hble NOHAMUS U NPUHYUNBL

[Tpenmet metposnorus. Tepmunsl u onpeaenenus. 3akoH PO «O06 obecnieueHnn eMHCTBA
n3mepennii. Knaccudukamus nsmepenuin» OCHOBHBbIC (PU3WYECKHE W XMUMHYECCKUE BEITUUMHBI.
CpencrBa wu3Mmepenud u  ux Buabl. [lorpemHoct  u3mepeHuid. ['ocymapcTBeHHas
METPOJIOTHYECKas CiTyxk0a. MexyHapoaHas OpraHu3aIus 3aKOHOIaTeTbHONH METPOJIOTHH.

Pazoen 2. Ocnoswvt mexnuueckoeo pe2yiuposanusi.

3axonbl P® «O TexHuueckoM perynupoBaHun», «O cranaaptuzauuu B PO», «O 3amure
npaB notpedurtens». TexHuueckue peraaMeHTbl U HOPMAaTUBHbBIE TOKYMEHTHI, AeHCTBYIOIINE Ha
teppuropuu PO.

Pazoen 3. Ocnosvl ouenxu coomeemcmaeust.

dopMbI MOATBEPIKICHUS COOTBETCTBHUSI. Oo6s13aTenbHast cepTudUKaIms.
HexnapupoBanue. J[oOpoBonbHas cepTudukamnms. AKKpeIuTaIus.

4. O06beM yueOHOM JUCUUIJIMHBI

O0BEeM THCIMILUTHHBI
Bun yuebnoi paboThl
3E Akan. 4. Actp. 4.
06
1ast TPyA0€MKOCTb JUCITUILINHBI ) 7 54
KonTakTHast padora -
ay/IMTOPHbIE 3aHATHS: 0,89 32 24
Jlexuu 0,44 16 12
[Tpaktuueckue 3ausatus (113) 0,44 16 12
B TOM 4HCIie B (hopMe
MPAKTUYECKON TOJTOTOBKU 0,44 16 12
CamocrosiTesibHas padora:
1,11 40 30
KonTakTHas camocTosiTenbHas
paGota - 0,2 0,15
CaMocToATEIbHOE N3YUECHHE
pa3aenoB AUCHUIIINHBI B 39.8 29,85
Buja uToroBoro KOHTpOJIs: 3auer

5.2 IucuunjnHbl 4acTu, GopMUPyeMoOii YYHACTHUKAMHU 00pa30BaTeJIbHbIX OTHOLIEHU I
(o0s13aTe/IbHbIE BADHATHUBHBIE TUCHHUILINHBI)

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«MeToabl BLIYMCIAUTETbHOH MATEMATHKH B 321a4aX HAHOUHKEHEPUN»

1 Heab TUCHMIUIMHBI — W3yYEeHHUE BO3MOXKHOCTEH TaOIMUYHOrO mporeccopa Microsoft
Excel kak mHCTpyMeHTa ISl peaau3allii METO/I0B BBIYMCIUTEIHLHON MAaTEeMaTHKU MIPU PEILICHUH
TUTIOBBIX 3371a4 MOJICITMPOBAHMUS TIPOIIECCOB XUMHYECKON TEXHOJIOTHH U HAHOMHKCHEPHH.

2 B pe3yabTaTe H3y4eHUs] TUCHUILINHBI 00YYAIOIIUIICS T0JI5KEeH:

Obaadamye CleAyIONIMMA KOMIIETEHIIUSIMU ¥ HHIMKATOPAMH HX JIOCTHKCHUS:
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1IK-3.1; TIK-3.2; IIK-3.3

3namo:

— BO3MOXKHOCTH TabimuuHoro mpormeccopa Microsoft Excel kak wuHcTpymeHTa uis
peanu3any METOIOB BEIYMCIUTEIbHON MaTEMATUKH;

— NPUHLMIBL pa3paboTKu pacy€THRIX Moaynel B Excel s MoaenupoBaHUs MPOLIECCOB
XUMUYECKON TEXHOJOTHUH U HAHOUHKEHEPHH.

Ymemn:

— CTPOUTH aBTOMATU3UPOBAaHHBIE pacuéTHbIe MOAYIH B Excel nis yncieHHoro peuieHus
MaTeMaTUYECKUX 3a/1a4;

— OLIEHUBATh NOTPEIIHOCTH YHCIEHHBIX METOOB;

— UCNOJIb30BaTh UYWCJICHHBIE METOAbl JIA pelIeHus 3aJad U3 00JacTH XMMHYECKOM
TEXHOJIOTUM U HAHOMHKEHEPUH;

— CTpOUTHh aBTOMAaTU3UPOBAaHHBIE MoIynu B Excel mig peanuzanuu mMaTeMaTHYeCcKUX
MOJIeJIeH POLIECCOB XUMUUYECKOM TEXHOJIOTUU U HAHOMH)KEHEPHH.

Braoemw:

— HaBbIKaMH paboTsl B Excel ¢ menpro peanu3anyuy aBTOMAaTU3MPOBAHHBIX PACUETHBIX
MOJTYJIEH;

— METOJJaMH YMCJICHHOTO pELICHUS MaTeMaTHYeCKUX 3a7ady W 3a4a4 U3 00JIacTH
XUMUYECKON TEXHOJOTUH U HAHOUHKEHEPHH;

— HaBbIKAaMHM  pa3pabdOTKW MOJYJIed s pealin3alud MaTeMaTUYeCKHX MOJemeH
MIPOLIECCOB XMMHUUYECKOW TEXHOJIOTUM U HAHOUHKEHEPHH;

— HaBBIKAMM [TI0MCKA KOHCTAHT MaTEMaTHYECKUX MOJEIIEH.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Pazoen 1. Tabauunwviii npoyeccop Microsoft Excel xax uncmpymenm 0 peanuzayuu
Memo008 8blYUCTUMENLHOU MAMEMAMUKU.

1.1. O6ume cBeaenus o TabaumuHoM nporeccope Microsoft Excel.

O6mmit Bug padodero nmcra Microsoft Excel u anements! ynpasnenus. Tun u dopmar
JIaHHBIX. BpIuKcClieHUs ¢ yncinamMu U sYeiKaMu. PegaktupoBaHne MaTeMaTUYECKUX JEUCTBHM C
MOMOIIBI0 KOMaHJIHOW CTPOKH. 3aJaHuW€ aBTOMATHU3UPOBAHHOM 4YHMCIOBOM ocu. CraHgapTHbIE
¢ynkunu B Excel. HaBuranus no nucty 6onbmioro o0béma. Beienenue u KOnupoBaHue STYeeK U
dbopmyn. Pacuér pynkmuii Ha 3ajaHHOM MHTEpBaJie U TTocTpoeHue rpadukoB GyHKIMA. Pacuér
KYCOYHO-3aJIaHHBIX (YHKIMHA. YClIOBHOE (OpPMAaTUPOBAaHME M TIOUCK C €ro IOMOIIBIO
9KCTPEMYMOB MEPUOANYECKUX PYHKIIHM.

1.2. YucneHHpli pacuéT NpOM3BOAHBIX IIEPBOTO MOPSIIKA.

AHanu3 TOHSTUSA TMPOU3BOJHOM TIEPBOrO0 TMOPSAKA € TMO3ULUHUH BBIYUCIUTEIHLHON
MaTeMaTHKHU. UHCIeHHBIH pacyéT MpOM3BOAHOM nepBoro nopsiaka. OneHka ommuOKy YUCICHHOTO
nuddepennmpoBanus. PazpaboTka pacd€THBIX MOTYJICH.

1.3. Boiuncnienue onpenenéHHblX MHTErPajaoB YUCIEHHBIMU METOIAMHU.

AHanu3 NOHATHUSA ONPENENIEHHOr0 UHTErpaia ¢ MO3ULUUNA BBIYUCIUTEIBHON MAaTEMATHKHU.
Bbruucnenue onpenenéHHbIX HMHTETPaiOB  YHUCICHHBIMH — MeETOJaMH  (TIPSMOYTOJIbHUKOB,
Tpanenui, napadoi). OneHka OMMOKH YHCICHHOTO MHTETPUPOBaHMS. PazpaboTka pacuéTHBIX
MonyJsiel. ba3zoBele mpencTaBieHMs] O 3aJadyaX XMMHUYECKOH TEXHOJOTMM M HAaHOWH)KEHEPHH,
CBOJSIIMXCS K HAXOKICHUIO ONPENEIEHHOTO HHTErpasa.

1.4. YucnenHoe pelieHne HeTMHEHHBIX aareOpanuyecKux ypaBHEeHHH.

UucneHHble METO/Bl PEIICHUs] HEITWHEWHBIX alNreOpandecKuX ypaBHCHHUH. Y CIIOBUSA
OKOHYaHHUs BblUMCiIeHUH. Jlokanu3anus KopHel rpadudeckuM MeTogoM. MeToJ| MOJIOBUHHOTO
neneHus. Meron mponoOpUUMOHAIBHBIX 4YacTed. MeToa JOKalIu3aluyd KOPHS C UTEPAlOHHBIM
MacmTabupoBaHHeM HHTepBana. Pa3paboTka aBTOMAaTH3MPOBAHHBIX PACUETHBIX MOIYNIEH B
Excel.

1.5. Peanmzanus B Excel 0CHOBHBIX MaTpUYHBIX ONEpaLinii.

[Tonsitue matpul. Tumnbsl Matpul. CloKeHUE MATPUILl. Y MHOKEHUE MATPUIIbI HA YUCIIO.
YMHOXKEeHHe MaTpulbl Ha Marpully. TpancrnonupoBanue. OOpamenue. Bpruucnenue
oTpeIeTUTENs KBaipaTHOW MaTtpuiibl. OCOOCHHOCTH pean3aliii MaTpUIHBIX ornepaiuii B Excel.

Pemienue cuctem JTMHEHHBIX anreOpandyecKux YpaBHEHHH METOAOM OOpaTHON MAaTPHIIbIL.
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1.6. O6paboTka sKcIIepUMEHTaIbHBIX JaHHbIX B Excel.

[IpuMepsl 3KCIIEpUMEHTAIBHBIX JAHHBIX. ANIPOKCUMALINS HKCIIEPUMEHTAIIBHBIX JAHHBIX
METOJIOM HAauWMEHbIIUX KBajgpaToB. CucTeMa JIMHEWHBIX YypaBHEHUU Juisi  pacuéra
KOA(PUITMEHTOB aNMPOKCUMUPYIONIETO TMoJauHOMa. MatpuuHas ¢opMa penieHus 3aaqu
anmpoKCHMAallMd  METOAOM HaWMEHBINUX KBaapaToB. Peammsamuss wmeroma B Excel.
ABTOMaTH3UpOBaHHass 00paboTKa SKcnepuMeHTATbHBIX NaHHBIX B Excel. [lombop u mpoBepka
auHUM  TpeHna. HeoOXxoauMocTh MacIITaOUpOBaHUS JKCIEPUMEHTANBHBIX —JaHHBIX  JUIS
MOJIy4eHUSI KaU€CTBEHHOW JIMHUU TPEHAA.

Paszoen 2. Pacuém npoyeccoé 6 peaxmopax uoeaibHo20 cMeueHUs.

2.1. YucnenHoe pemieHre 0ObIKHOBEHHBIX aupdepenuuanbubix ypasaenuid (OY) 1-ro
MOPSIIKA U UX CHCTEM.

OY 1-ro mopsaka. UuterpupoBanue OJ]Y 1-ro mopsaka. HeoOXoauMocTh 3amaHus
HayaJbHBIX U TPAaHUYHBIX yciaoBui. [locTaHoBKka u pemrenue 3anaun Komm. SIBHBIN ¥ HESABHBIN
metoabl Jitnepa. Meron Pynre—Kyrtel 2-ro nopsiaka. Hakomnenue ommOKM mpu YHCICHHOM
petieHuu muddepeHITaTbHBIX ypaBHEHUH. Ocobennoctu pereHus CUCTEM
muddepeHmanbHbpIX ypaBHeHHH. [locTpoenne pacuérHbix moayneit B Excel mns uucnenHoro
pewennst cucrem OJIY 1-ro nopsinka. Hactpoiika mapameTpoB pacuéra ¢ 1eJIbl0 MUHUMHU3AIUN
IIOTPELIHOCTEM.

2.2. MonenvupoBaHHe U pacy€T peaKkTopa uaeaaibHOro CMEIICHUS.

[lonsiTue peakTopa HMIEATBLHOIO CMEIICHHs. THUIBI PEaKTOPOB HACATIBHOIO CMEIICHUSI.
OnucaHue peakTopa uaeaqbHOro CMeIeHus ¢ nomoinbto cucteMbl OJ1Y 1-ro nmopsiaka. bazoBeie
NPEACTABICHUSI O XUMUYECKOM KUHETUKe. Peanuzanusi CHOXKHBIX KUHETHUYECKHX CXEM B
MEePUOIUYECKUX PEAKTOpax HJieaabHOTOo cMmemeHus. Pa3spaboTka pacuérHeix momyneit B Excel,
00ecreYnBaroINX aBTOMATHU3UPOBAHHOE TOCTIKEHUE CTAIIMOHAPHBIX COCTOSHUN B MPOTOYHBIX
peakTopax. Pa3zpaboTka aBromarusumpoBaHHOro monyis B Excel mist pacuéra peakropa c
MOIIUTKOM.

Pazoen 3. Onpeodenenue napamempos mamemamuieckux mooeneu.

3.1. OcHOBHBIE ~NPHUHLUIBI  pa3paboTku  pacu€THBIX Moxyned B Excel s
MOJICJINPOBAHUS MTPOLIECCOB XUMHUECKOM TEXHOJIOIMU 1 HAHOUHKEHEPUU.

I'paduueckoe cpaBHEHHE PACUETHBIX U SKCIIEPHUMEHTAIBHBIX MaHHBIX. HeoOXxoauMocThb
WCIIOJIb30BAaHNSI MATEMATHYECKOTO KPUTEPHUs U1l CPABHEHUS DPE3YJbTATOB MOJEIMPOBAHUS C
IKCIIEPUMEHTATBHBIMU JAaHHBIMU (HA TpuMepe peanusanuu B Excel Momenu pocra KyiabTypsl
MUKpoopranusMoB). Kpurepuii paccormacoBanusi Mexay pac4€THBIMHU U 3KCIEPUMEHTaIbHBIMU
3HAQUEHUSIMU M €ro 3aBUCUMOCTh OT 3HAYEHUW MapaMeTpoB MaTeMaTHYECKOH MOJENH.
HeonHo3HayHOCTh BBIOOpAa KPUTEPHS PacCOTNIaCOBaHUS. ABTOMATH3WPOBAHHBIM  pacyér
Kputepus paccorinacoBanus B Excel. OcHOBHBIE IPUHIMITBI Opranu3anuu padouero imcta Excel
pu pa3paboTKe CIOKHBIX PACUETHBIX MOJTYJICH.

3.2. Pemenue 3a1au ontuMu3anmu ¢ momoiipio Excel.

Hcnons3oBaHne  METOAOB  ONTMMH3AUMM I IOMCKA  3HAYEHUW  KOHCTaHT
MaTeMatuueckux mojeneil. [locranoBka 3agaun ontuMusanuu. [ToHsTHE TOBEPXHOCTH OTKIIMKA.
['moGanbHble U JIOKAIbHBIE ONTUMYMBI, OBparu. OJHOMEpHass U MHOTOMEpPHAas ONTHUMHU3ALNA.
Meton noouepE€IHOro M3MEHEHUs IMEPEMEHHBIX. METOAbl NOHMKEHUS Pa3MEpPHOCTH 3aJauyd
ontuMu3anuu. Ilonck ypaBHEHUN KOppEIsIIUU MEXIy KOHCTAHTAMU MAaTeMaTHYE€CKOW MOJIENH ¢
MIOMOUIbIO0 METOJOB ANNPOKCUMALIUH.

3.3. [IpakTuka onpeneneHnsi KOHCTaHT MaTeMaTUYECKUX MOJIEIIEH.

Hcnonb30BaHWe W3YYEHHBIX METOJOB ONTHUMH3AIUU I MOAOOpa KOHCTAHT
MaTeMaTUYECKUX MOJIENIE MpOIECCOB XUMHYECKOW TEXHOJOoruu. Pacdér MHoOroctraguiHoOMN
XUMHUYECKON PeaKIuu: aHaJIi3 MEXaHW3Ma Ha OCHOBE SKCIIEPUMEHTAIBHBIX TAHHBIX, pa3padoTka
MaTeMaTUYecKol Mojenu U e€ [EeKOMIIO3uIus, pa3paboTka pacy€THOrO MOAYJs, MOoA0Oop
KOHCTaHT. Pacu€r mpomecca OHOpa3NoOKeHHs HHUKOTMHA: AaHalU3 IIpolecca Ha OCHOBE
SKCIIEPUMEHTANIBHBIX JaHHBIX, pa3padoTKa MaTeMaTUYeCKOW Mojenu U e€ IeKOMIIO3MIIMS,
pa3paboTka pacu€THOr0 MOIYJIS, MOA00p KOHCTAHT.

4 O0bem yueOHOH THCHUILINHBI
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Bu yueHoii pagoTs1 O0bemM TUCUUIJIMHBI
3E Akan. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
JlaGopatopusie padotsl (JIP) 1,33 48 36
CamocTosiTesbHasi padora 1,67 60 45
KonTakTHas camocrositenbHas paboTa 0.4 0,3
1,67
CamMOCTOSITETbHOE U3YUYEHUE PA3IeNIOB TUCIIUIIIINHBI 59,6 447
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ oeHKoH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«BpruncanTeabLHasg MATEMATHKA)»

1 Heap aMCUMIVIMHBI — UM3Y4YEHHE METOJOB  BBIUYHCIUTEIBHOM  MaTEMaTHKH,
O0COOCHHOCTEH MX aJrOpUTMHU3AINU, & TAKKE BO3MOXKHOCTH BBHIOOpA M MCIIONH30BAHUS JTaHHBIX
METOJIOB JUIsl YMCIIEHHOTO pEeIleHUsI MaTeMaTU4YecKUuX 3aJady B O0JacTH MOJEIUPOBAHUS U
ONTUMU3ALMH MPOLECCOB HAHOMHKEHEPUH.

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUIACH 10JI7KEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHINKATOPAMH UX JOCTUKCHUS:

VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.2; VK-2.3; [IK-3.1

3namu:

— METObl YUCIICHHOTO PEIIeHUs alredpandeckux ypaBHEHUM U UX CUCTEM;

— MeTOABl 00PaOOTKH IKCIEPUMEHTAIBHBIX TAHHBIX;

— YHCJIEHHbIE METOAbI AUPPEPEHIUPOBAHUS U UHTETPUPOBAHUS;

— YHCJICHHBIE METO/Ibl ONITUMHU3ALIUH.

Ymems:

— OLICHUBATh MOTPEUTHOCTH YHCIEHHBIX METOOB;

— BBIOpATh YMCIIEHHBIM METO/1 pellieHus] TOCTaBICHHON 3a/1auH;

— OOBSICHUTH CXOJIMMOCTh YHCIIEHHOTO METO/Ia U TIOJy4YeHHBIC PE3yIbTaThl BEIUMCIICHHIA,

— COYeTaTh YMCIECHHBIE METOIbl TMPU PEIICHWH pPa3Iu4HbIX CIOXKHBIX 3a7a4
BBIYHMCIIUTENIbHON MAaTEMAaTUKH.

Braoemy:

— METO/JIAMHM UYHWCJIEHHOTO pEIICHUs] MaTeMaTH4YeCKUX 3aJad M 3aJad XUMHUYECKOM
TEXHOJIOTHH;

— HaBBIKAMH JITCOPUTMU3AIUN YUCIICHHBIX METO/IOB.

3 Kpartkoe cogep:xaHue JUCUMILIIHHBI

Beeoenue.

[Ipenmet BhluMCIUTENbHON MaTeMaTUKU. [loHsATHE yncneHHbIX MeTOOB. Llenn u 3amaun
nucuuriuHbl.  Knacesl 3amad, pelraeMblX YHMCIEHHBIMH MeTroAamMu. OCHOBHBIE TOHSTHS,
onpezaeneHusi, TepmuHoiorus. [lonsaTus ommOku u TouHocTH. Buael ommbok. I'padpuueckoe
oraeneHue pemeHuid. Jlokanusanuss W yTouHeHue pemeHuid. MrepalnroHHbBIE BBIYHMCIICHHUS.
VcinoBusi okoOH4YaHUSI BbIYMCIEHUNA. CXOAUMOCTh UTEPALMOHHBIX BBIYMCICHUH. MHCTpyMEHTHI
BBIUMCIUTENFHON MaTeMaTHKU. TaOnuyHbIe MPOIECCOPBl M APYTHe MaTeMAaTHYECKHE TaKEeThI
nmporpamm: oOuIe cBeIeHus, Ha3HAUeHUe, IPUMEPBHI.

Pasoen 1. Yucnennvie memoowvr pacuéma npou3eoonvix. Pewenue nenunetinvix
aneebpauieckux ypagHeHul, Cucmem JUHeHbIX U HeNUHEHbIX YPAGHEHU.

Meroasl YHCIEHHOTO pacyéTa IMPOU3BOIHBIX IIEPBOT0O U BBICHIMX MOPSAKOB. YHCIEHHBIN
pacuér 4acTHBIX MPOU3BOAHBIX. OlleHKa OMIMOKH YHCIEHHOTO MU epeHIIpOoBaHUS.

WNHTepBanbHble METOIbl PEIICHUS] YPAaBHEHUMN: METO]l MOJOBHHHOTO JEJIEHUs, METO[
NpPONOPUMOHAIBHBIX 4YacTed. IIpenmmymiectBa ¥ HEIOCTAaTKM HWHTEPBAIBHBIX METOMOB.
UrepanmonHbie METOJIBI: METO/I MPOCTBIX UTEPALUi, METO/I KacaTeJIbHBIX. Y CIIOBUSI CXOTUMOCTH
METOJIOB M BO3MOXHbBIE BEIUMCIUTEIbHBIE TPOOIEMBI.
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UucneHHbIe METO/IBI PEIICHUSI CUCTEM JIMHEWHBIX alreOpandecKuX YpaBHEHHM: MpsSMbIe
W uTeparuoHHble. MaTtpuunblii moaxoa. Meroasl Kpamepa, oGpatHoit marpunbl, JKopaaHa—
l'aycca m ux anropurMmsanus. MeTon NPOCTBIX UTEPALUN JJIA PELICHUsS CUCTEM JIMHEWHBIX
ypaBHEHUH H Moaudukamus 3eraens. YCIOBUS CXOAUMOCTH METOAOB, NPHBEACHUE K
CXOJsIIelics UTEpalMOHHON (hopMme.

OcoOEHHOCTH pelIeHUsT CHCTEM HENMHEHHBIX anreOpandeckux ypaBHEHUU. Merton
MPOCTBIX UTEPALUN U er0 MOIU(PUKALUN IPUMEHUTEIHFHO K CUCTEMaM HEIMHEWHBIX YPaBHEHU.
Meton Hetorona—Padcona u ero moaudukanms.

[Ipumepsl pemieHust 3aad  XUMHUYECKOM TEXHOJOTHH, TpeOYyIOMUX MPUMEHEHUS
YHUCIIEHHBIX METOJIOB PEIICHUS HETMHEHHBIX aITreOpanyecKuX YpaBHEHHU U CUCTEM YPaBHEHUN.

Pazoen 2. Obpabomka sxcnepumenmanbHbiX 3a8UCUMOCTIE.

WNHuTtepnionnpoBaHre SKCHEPUMEHTAIBHBIX 3aBUCHUMOCTEW. [loHATHS HHTEpHoONSIUU U
sKcTpanoissuuu. KycouHO-NMHENHOEe HHTepronupoBanue. VHTEPHIOSIMOHHBIE ITOJIMHOMBI.
I'paduueckoe onpenenenue creneHu noauHoma. I[ToHaTne KoHEUHBIX pazHocTel. OnpeneneHue
CTENEHN TIOJIMHOMA C IIOMOINBK) KOHEYHBIX pa3HocTed. OrpaHMYeHUE Ha HCIOJIb30BaHUE
KOHEUYHBbIX pasHocTed. HMurepnomsauuonHeld nonuHoM Jlarpanxka. Ilomarue pasnenéHHbIX
pazHoctel. UHTepnosiimoHHbIi noiuHoM HeroToHa.

Annpokcumarus SKCIepUMEHTAIbHBIX 3aBUCUMOCTE. MeTo1 HAMMEHbIIIUX KBAJAPATOB U
ero kpurepui. Cucrema JIMHEWHBIX  ypaBHEHMH Il pacd€éta  Kod(PPHUIIMEHTOB
anmnpPOKCUMHUPYIOMIEro MoJMHOMa. MarpuuHas (opma pemieHus 3aJadd  aninpoKCUMAaIluu
METO/JIOM HAaWMEHBIINX KBaApaToB. DOpMHpOBaHME XAPAKTEPUCTHUECKOW MaTpulbl. BriBOX
OCHOBHOTO pacy€éTHOIO COOTHOUICHHUS. AJTOpUTMH3aLUA OOpabOTKM SKCIEPUMEHTAIBHBIX
3aBucuMocTeit. OCOOEHHOCTH MHOTO(DAKTOPHON M HEMOJIMHOMUAILHON alpOKCUMAITUH.

[Tpumepsl pemieHUs 3aad XUMHYECKON TEXHOJOTHH, TPEOYIOUUX WHTEPIOIUPOBAHUS
JaHHBIX U alllPOKCUMAUU QYHKIUH.

Paszoen 3. Memooul yucnennozo unmezpuposanus.

Uucnenusld pacu€tr onpeaenéHHbix wuHTerpaioB. Illar wHTerpupoBanus. MeTonbl
NpSAMOYTOJILHUKOB, Tpameuui, mapabon. IloimHOMUanNbHOE OMNKMCAHUE IOABIHTErPAIBHOM
byHKIMH ¢ ucnoib3oBaHueM kodddunmentoB Koreca. dakTopsl, ompenensiomme OmuodKy
YUCJIICHHOIO WHTErpUpOBaHUs. UUCICHHBIM pacyéT ONPENEIEHHBIX HHTErpajoB METOAAMU
Momnte-Kapio.

YucneHHoe pemieHne OOBIKHOBEHHBIX U QPEepeHINAIbHBIX YpaBHEHUH M HMX CHCTEM.
Meron Ditnepa. MonudurupoBanasiii Meto Jitnepa. Meton Diinepa—Komm. Merox Pynre—
KyrTel 4 mopsinka. @akTopbl, BIUSIONIME HAa HAKOIJICHHE OIIMOKHA MPH YUCICHHOM PEHICHUH
muddepeHMAIBbHBIX ~ ypaBHEHUH W WX cucteM. (OCOOCHHOCTH  PEIICHHUs]  CHUCTEM
muddepeHmanbHbpIX ypaBHeHui. I[loctanoBku 3amaun Komm u kpaeBoil 3amaun. Pemienue
3amaun Ko, OcoOeHHOCTH pelIeHus KpaeBOM 3aauH.

[Ipumepsl pemieHus 3aJa4 XMMHUYECKOM TEXHOJIOTHHM C MCIOJIb30BAaHUEM METOJOB
YUCJIIEHHOTO UHTETPUPOBAHMUS.

Pasoen 4. Yucnennvie memoovl 0OHOMEPHOU U MHO2OMEPHOU ONMUMUAYUU.

[TocranoBka 3amady  OAHOMEPHOM W  MHOTOMEpPHOM ontumuzanuu. Kputepuit
onTuMm3anuy. [ To0anbHbIe U TOKAThHBIE ONTUMYMBI. Kiaccudukaiys MeToa0B ONTUMU3AIINH.
OnHoMepHas onTtuMu3anua. MeTroj JoKalIu3aluk ONTUMyMa. MeToJ 30JI0TOr0 CEYEHHS.
CpaBHeHuE METOA0B OJTHOMEPHOMN ONTUMU3ALINN.

MHuoromepHas ontumuszanus. MmrocTpaius YUCIEHHBIX METOAOB C MOMOILIBIO JIMHUI
ypOBHA. MeToapl  AETEPMUHUPOBAHHOIO IOMCKA. MeTox MNOOYEepENHOrO0 U3MEHEHUS
nepemeHHbIX. Merton  Xyka—J[xuBca. Meton ckanupoBaHus. (CpaBHEHHME  METOAOB
JeTEPMUHAPOBAHHOTO TIOMCKAa. MeToJbl TpaJMeHTHOTo mnoucka. Meroa penakcauuid. Bwidop
NIEPEMEHHOM W 3HaKa HAaNpaBJICHWs TIOMCKAa Ha OCHOBE aHalM3a 3HAYEHUH YacCTHBIX
Npou3BOAHBIX. Meton rpaaueHta. Pacu€r koopAuMHAT HAMpaBlIEHUs JIBUXKEHUS K ONTUMYMY.
Meron Hauckopeimero cmnycka. CpaBHEHHE T'PaJUEHTHBIX METOIOB. MeToabl Cily4yalHOroO
noucka. MeTon ciay4aiHbIX HampaBieHHH. Meron oOpatHoro mara. Meron cmycka ¢
HaKa3aHUEM CIIy4allHOCTBIO.
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[Tpumepsl pemieHUst 3aad XUMHYECKOH TEXHOJOTHHM C HCIOJIb30BAHUEM YHUCIICHHBIX
METO/IOB ONITUMH3AIIHH.
4 O0beM yueOHOH TUCHMILINHBI

. O0beM TMCUMTLTHHBI
Bup yueOHoit padoTbl et

3E Akan. 4. | AcTp.u.

OO0masi Tpy10€eMKOCTh 1M CHUTNITHHBI 3 108 81

KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48

Jlexun 0,89 32 24

[Tpaktnueckue 3austus (113) 0,89 32 24

CamocTosiTesbHasi padora 1,22 44 33

KonTakTHas camocrositensHas paboTa 0.4 0,3

1,22

CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIINHBI 43,6 427
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ oeHKoH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OCHOBBI OMOTEXHOJIOTHH

1 Heab aucuMmidHbl — GOPMUPOBAHUE IEITOCTHOTO MPEACTABICHUS O COBPEMEHHOM
COCTOSTHUU OMOTEXHOJIOTHH, KaK HOBOM HAIIPABJIICHUU HAYYHOW W MPAKTHUECKOHN NeATeIhbHOCTH
YEeJIOBEKa, HMMEIOIIEM B CBOEH OCHOBE HCIIOJNb30BaHUE OWOJOTHYECKUX OOBEKTOB (KJICTKH
MUKpPOOPTaHU3MOB, KYJIBTYPhl KJIETOK PpACTCHHH ¥ JKMBOTHBIX H T.I.) WIH MOJEKYI
(HYKJICMHOBBIC KHCIIOTHI, OCNKH(pEPMEHTHI, YIICBOABI M T.I.); OCHOBHBIX 3aKOHOMEPHOCTEH
KU3HU U PA3BUTHUSI MHUKPOOPTAHH3MOB, MX POJU B MPHUPOJAE, MPAKTUIECKOE MX HCIOJIb30BAHUE
JUTSL HAPOTHOTO XO3SHCTBA, 3IPaBOOXPAHEHUS, IKOJIOTHIECKOM 3alTUTHI.

2 B pe3yabTaTe U3y4eHUs! TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obnadams CIEYIONTUMA KOMITIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS

TIK-2.1; IIK-2.2; IIK-2.3; IIK-3.3

Buame:

— MEepPCIEKTUBHBIE HATIPABJICHUSI COBPEMEHHON OMOTEXHOJIOTHH;

— OCHOBHBIC HaIIPaBJICHUS MPOU3BO/ICTBA MTOJIC3HBIX BEIIECTB;

— METO/IbI U BO3MO>KHOCTH T€HHOM U KJIIETOUYHOW MHKEHEPHH;

— OCHOBBI TEXHOJIOTHUECKOW OMOPHEPTETUKH U OMOJIOTMYECKON MepepadOTKHU ChIPhS,

— UCTOJBh30BaHUE OMOTEXHOJOTMM B MEAWIIMHE, MPOMBIIUIEHHOCTH U  CEIhCKOM
XO3STUCTBE;

— BO3MOKHOCTH ¥ IIEIH COBPEMEHHBIX MOJICKYIISIPHO-OMOIOTUYECKUX  TOJIXOJIOB
(reHeTHYeCKas WHXKEHEPHUS) MPH CO3MaHUM IITAMMOB MHKPOOPTaHM3MOB, COPTOB W TIOPOJ C
HEOOXOIMMBIMHU U TOJIE3HBIMUA CBOMCTBAMHM, a TAKXKE NHATHOCTHUKH U JICUCHUS HACIICICTBECHHBIX
3a00JIeBaHUH y YeIOBEKa.

Ymemn:

— OPUEHTHUPOBATHCS B COBPEMEHHBIX HAMPABICHUSIX U METOAaX OMOTEXHOJIOTHH;

— UCTIOIBh30BaTh 3HAHUS O OMOTEXHOJIOTHH MPU U3yYSHUH CTICIUATbHBIX IUCIUTUINH,

— IPUMEHATh TOJYyYCHHBIE 3HAHUS B pPAIMOHAIBHOM HCIOJb30BaHUU TMPUPOTHBIX
PECYPCOB U OXpaHE OKPYKAIOIIEH CPeIbl;

— UCIOJIB30BaTh MOJIYYCHHBIC JAHHBIC TIPU HAIMMCAHUH pedepaToB.

Bnaoemn:

— (PMBUKO-XUMHUYECKUMHU METOJIaMHU U3yUCHHUsI KIJIETOK U TKaHEH, UMETh MPEICTABIICHHE O
croco0ax BBIJICTICHHS U UCCIICIOBAaHUS CYOMUKPOCKOITUYECKUX CTPYKTYD;

— MeTonaMu QYHKIIMOHATBLHON JUArHOCTUKH, UCCIICIOBAHUS M aHAJIN3a JKUBBIX CHCTEM,
MaTEeMATHYECKUMU METOJIaMU OOpabOTKU pPe3ylNbTaTOB, MOHUMATh MPUHIUIBI MOCTPOCHUS W
WCITOJIH30BAaHUS MAaTEMATHUYECKUX MOJIEICH OMOIOTHYECKUX TTPOIIECCOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Muxpobuonozcus, kax 0cHO8a OUOMEXHOIOCUU.
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1.1. OcHOBHBIE 00BEKTHI OUOTEXHOJIOTHH.

Mukpoopranu3msel (O0akTepuu, TpUObI, BOAOPOCIH, MPOCTEHINNME), BUPYCHI, KIECTKH W
TKaHHU PAaCTCHUU U )KUBOTHBIX. CanpoUThl, CHMOMOHTBI, KOMMEHCAIIbI, TaPa3UTHL.

1.2. Tunsl NUTaHWUSE MUKPOOPTaHU3MOB.

ABtotpodus, rereporpodusi, pororpodus, xemorpodus. IlocTymieHne nurTareabHBIX
BEIIECTB B MHUKPOOHYIO KIIETKY: IaCCUBHBIM MEPEHOC, aKTHUBHBIA TPAHCIOPT, SHJOLMTO3.
Brnusinue (QakTopoB OKpyXkammeld cpeapl Ha OKU3HEIEATEIBHOCTh MHUKPOOPTaHHU3MOB:
BJIQXKHOCTH, KOHILEHTPALlMM PACTBOPEHHBIX coyied, peakuuu cpensl (pH), TemmepaTypsl.
OTHollIEHHE MHKPOOPTaHU3MOB K KHCJIOPOJY, COJHEYHOM pagualid W aHTPONOTEeHHBIM
3arps3HEHUSIM.

1.3. OcHOBHBIC TyTH OOMEHA BEIIECTB U MOJYUYCHHS YHEPTUHU (META00TIU3M).

OOMeH BelIecTB KaK COBOKYIHOCTh peakuui kaTabonmuzma u aHabomu3ma. CriocoObl
MOJIyYeHUs MUKPOOPraHu3MaMu SHeprun. brosjoruueckoe okucieHue.

1.4. T'eneTrika MUKpOOPraHU3MOB.

HacnencTtBeHHOCT W M3MEHYMBOCTH MHUKpPOOpraHu3MoB. lloHATue o reHoTumne u
denorurnie. Bunbl nsmenunBoctu. llonsarue o myrarenese. [loaxoasl K COBEPIICHCTBOBAHHIO
01000beKTOB. Vcmonb3oBaHWEe MPHUPOJHBIX MEXAaHHW3MOB H3MEHYMBOCTU JJIs HAmpaBiIeHHON
CEJIEKIIMU M UCKYCCTBEHHOT'O 0TOOpa OMOO0OHEKTOB.

1.5. Poct 1 KyIbTUBHPOBAaHNE MUKPOOPTAHU3MOB.

Bunet w cocraB TUTATENBHBIX CPEl, HWCIONB3YEMBIX IS  KyJIbTUBUPOBAHUS
MUKpOOpranu3mMoB. Metonbl KynbTuBHpoBaHMs. [lepuoanueckoe KynbTuBUpoBaHue. Kpupas
pocrta. HempepblBHOE KyJIbTUBUPOBAHHUE.

Pazoen 2. Huocenepnvie ocnosbl Ouomexnonozuu.

[MpuHIMIManpHAS TEXHOJIOTHYECKash CcXemMa OWOTEXHOJIIOTMYECKOTO TPOM3BOICTBA.
AmnmnaparypHoe odopmiieHHe TMPOIECCOB BbIpAIIMBAaHUS MHKPOOpraHu3MoB. (OCHOBHBIE
NPUHIIMITEI  OCYIIECTBICHUS KYJIHTHBHUPOBAHUS B adpOOHBIX U aHadPOOHBIX YCIOBHSIX.
[ToBepxHOCTHOE U INTYOUHHOE KYJIbTUBUPOBAaHUE. ACeNTHKA OMOTEXHOJIOTUYECKUX MPOLIECCOB.

TexHoMOrMYeCKMe OCHOBBI TONyU4EHUsT MeTabonmuTOB. VHXKEHepHas SH3UMOJOTHSL.
[TpumeneHre MMMOOUITM30BaHHBIX ()EPMEHTOB U KIIETOK. buorexHomoruueckue npou3BOACTBA.
TumnoBble CXEMbl TMPOMBIIUICHHBIX MPOIECCOB  MOJYYCHUS BAKHEHIIMX  MPOIYKTOB
OMOTEXHOJIOTHH: OMOMacChl MUKPOOPTaHU3MOB, Oellka 1 aMHUHOKHCIIOT, OPraHU4eCKUX KHCIOT,
(depMeHTOB, aHTUOMOTUKOB, OaKTEPUATBHBIX IPENApaTOB, MIPOITYKTOB OPOKEHHUSL.

TpeOGoBanusi, mpeabsaBiIseMble K KayecTBy TOTOBOro MpojaykTa. buomacca
MPOMBINUICHHBIX MHKPOOPTAaHU3MOB KaK ChIPhE MJISl MOJNYyYEHHUS IIMPOKON TaMMBbI MPOAYKTOB
Pa3IUYHOrO Ha3HAYCHHUS.

XapakTepucTuka MpoOeM OXpaHbl M BOCCTAHOBIEHUS OKPYXKAIOMIEH cpeibl C TOYKH
3pEHUs] MCIIOJIb30BAHMSI OMOJOTHYECKMX METOJO0B. A3pOOHBIE MPOLIECCHl OYMCTKU BO3AyXa U
BOJABI. AHa’pOOHBIE TPOIECCHl MEPEPaOOTKH OPTaHMYECKUX OTXOJOB, XapaKTePUCTHKA U
npuMeHeHue Ouorasa.

Pasoen 3. OcnosHuvle nanpagnieHuss co8pemMeHHOl OUOMEXHOL02UU.

3.1. buoHaHOTEXHOIOT U

[Ipenmer, oOmas XapakTepUCTHKA, WCTOPUS Pa3BUTHs, OCHOBHBIE HAy4YHBIC
HamnpaBiieHUs. Y CTPOCTBa MUKPO- U HAHOOMOMEXaHUKHU, B TOM YHCIIe HAHOPOOOTHI, OMOUYHUIIBL,
HAHOCEHCOPHI. AZjpecHasi T0CTaBKa JiekapcTB. HaHOAMArHOCTHKA MAaTOMOTUIECKUX COCTOSHUMN U
uHpeknuid, HaHOOWOCEeHCOphl. HaHOCTpyKTypupOBaHHBIE OHWOCOBMECTHMBIE MaTEepUAIbI,
uMIuiatanTel.  OcHOBHBIE  (DaKTOPBI, OOYCIABIMBAIOIIME MOTCHIMAIbHBIE PHCKH  OT
MCIIOJIb30BAaHUsl HAHOYACTHI] U HAHOMATEPHAJIOB.

3.2. MeaunuHckas OMOTEXHOIOTHSI.

Ompenenenne METUIIMHCKOW OnoTexHoioruu. OCHOBHBIE 3a/Jaud, KOTOPBIE peliacT
MeAUIUHCKas OuoTexHonorus. OTIUYMe METUIIUHCKUX OHOTEXHOJIOTUH OT MEIMIIMHCKHX
texnosoruil. [lousrue o 6mooowekTe. Knaccudukarms 610o0BEKTOB.

[TonsiTre 06 uMmyHonoruu. CucteMa UMMYHHOTO ToMeocTasa. [lonarue 06 aHTUTreHaX U
antutenax. Ctpykrypa anturten. Knaccudukamus antuten. ECTECTBEHHBI M MCKYCCTBEHHBIN
uMMyHHTET. [loHATHE 00 UMMYHOJIOTHUECKUX PEaKIIHSIX.
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BBenenne B COBPEeMEHHYIO HMMMYHOOMOTEXHONOTHIO. KileTouHas  HWH)KEHEpPHs.
['mOpuaoMHasi ~ TEXHOJOTHSI  TOJYYCHHsT  MOHOKIOHAIBHBIX  aHTHTeN. Vcrmomb3oBaHue
MOHOKJIOHAJIbHBIX aHTHUTEN JIJIS1 OYMCTKU OMOJIOTHUYECKUX JKUIKOCTEeH. IMMYHOCEHCOPBI.

CoBpeMeHHBIE TIPUBHUBOUYHBIC mperaparbl. CoBpeMEeHHas KIIaCCH(PHKAIMS BaKIIMHHBIX
npernapaToB. MUKpPOOHBIE JKUBBIC BAKIIMHBI. TEXHOJOTHS TMOJYUYEHHUsS JKUBBIX BaKIMH. Y OUTHIC
BaKIUHBL. TEXHOJOTUS TOJNYYCHUST YOWTHIX BAaKIIMH. AHATOKCHHBI. TEXHOJOTHS TMONYYCHUS
aHaTOKCHHOB. CBHIBOPOTOYHBIE TPETIapaThl.

[IpemapaTel Ha OCHOBE JKHUBBIX KYIBTYp MHKPOOPTaHU3MOB. TEXHOJIOTHS TOJTYYCHUS
npenaparoB  HOpMO(MIOPOB, MPOOMOTUKOB, MPEOMOTUKOB W CHUHOMOTHKOB. TpeOoBaHUs K
[ITaAMMaM, HUCIOJB3YEeMBbIM [UJISI TPUTOTOBJICHHS MPENaparoB HAa OCHOBE JXHUBBIX KYIBTYP
MHUKPOOPTaHU3MOB.

4 O0beM yueOHO#H THCHUILINHBI

But yue6Hoii pagoTh1 O0bemM TUCUUIJIMHBI
3E Akaa. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
Jlabopartopusie pabotsr (JIP) 0,89 32 24
CamocrosiTesbHast padoTa 2,22 80 60
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
2,22
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUILIMHBI 79,6 59,7
Bua uTOoroBoro KOHTpoJIsi: 3a4€T ¢ OLeHKOH

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«J/Ia0opaTopHBIil NPAKTHKYM 10 OPraHUYECKOi XMMHMI»

1 Hesb TUCHUMIUHBI — PUOOPETEHHE CTYIEHTAMU OCHOBHBIX 3HAHUW U HABBIKOB IS
OCYIIIECTBIICHUS] CHHTE3a OPraHNYeCKUX BEIECTB.

2 B pe3yabTaTe u3y4eHUs: TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams clieayOmUMU KOMIETESHIIMSIMU U HHANKATOPaAMH UX JOCTUKECHUSA:

VK-1.1; VK-1.4; VK-1.5; [IK-2.1; IIK-2.2

3namo:

— TeXHUKY 0€30IacHOCTH B JIAOOPATOPUH OPraHMYECKONH XUMUH;

— MPUHIUIBI 6€30MaCHOr0 OOpaIlleHUs! C OPraHUuYECKUMH COSAMHEHUSIMH;

— METOBI ¥ BUABI XpoMaTorpaduu AJis ONPEACTCHUS COCTaBa PEAKIIMOHHOW CMECH;

— TEOPETUYECKUE OCHOBBI CIHOCOOOB  BBIJEIECHMS, OYHCTKH U WACHTU(PUKAIIU
OpPTaHMYECKUX BEIIECTB;

— SKCIEPUMEHTAIbHBIE METOJIbI IPOBEICHUSI OPraHUYECKUX PEeaKIUi, MPOTEKAIOIIUX IO
Pa3IUYHBIM MEXaHU3MaM;

— OCHOBHBIE O00IIME€ METOAMKH B3aMMHOW TpaHCPOpMAIMU KIACCOB OPraHUYECKUX
COCIMHECHU.

Ymemn:

— MPUMEHSATh TEOPETHYECKHUE 3HAHUSA W IKCIEPUMEHTAIbHBIE METOIbl HCCIICOBAHHUS
OpraHMYECKON XMMHUU IIPU pelieHuu NpodecCHOHATbHBIX 3a/1a4;

— copmynupoBaTh mpodiieMy U 000CHOBATH BHIOOP MPUOOPOB U IKCHEPUMEHTATBHBIX
METOJIOB MCCIIEI0BAHNUS, TOCTABUTD LIEIH U 33JJa4ld U HAMETHUTD ITYTH UX JTOCTHKEHUS;

— CHHTE3UPOBATh COSAMHECHHUS T10 MPEAI0KEHHON METO/IHKE;

— IPOBECTH  BBIJCJICHUE M OYHCTKY CHHTE3UPOBAHHBIX BEIIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUU 110 OPraHUYECKON XUMHH;

— BBIOMPAThH pallMOHATbHBIN CIIOCO0 BBIAECIECHUS M OYMCTKH OPraHUYECKOTO COeIMHEHUS;

— MPEJICTABIIATH JIaHHBIC JIA0OPATOPHOTO MCCIEAOBAHUS B BUJIE TPAMOTHO O(OPMIICHHBIX
METOJTUK;
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— MPOBOJIUTh AHANU3 ¥ KPUTHUYECKH OIICHUBATH TONyYEHHBIC OSKCICPUMEHTAIbHBIE
JlaHHbIE, 00001aTh U JeJIaTh 000CHOBAHHBIC BHIBOIBI HA 0a3e MPOBEAEHHBIX ONBITOB;

— BBIOpaTh c110co0 UACHTHU(PHUKAIIMKA OPTAaHUYECKOTO COCTUHEHMUS.

Braoemn:

— KOMILJIEKCOM COBPEMEHHBIX JKCIEPUMEHTAThHBIX METOJIOB OPraHUYECKOW XUMHUU IS
pelIeHNs] KOHKPETHBIX HCCIeA0BATENbCKUX 3a/1a4;

— 9KCIIEPUMEHTAIBHBIMU METOJAMH MIPOBEICHUSI OPTAHHYECKUX CHHTE30B;

— OCHOBHBIMU METOJIaMU MICHTU(UKAIIMYA OPTaHUYECKUX COCIUHEHHUI;

— nprueMaMu 00pabOTKU U BBIJENIEHUSI CHHTE3UPOBAHHBIX BEIIECTB;

—3HAHUSMU OCHOBHBIX 33aKOHOB OPraHWYeCcKOW XHMHU JJs  COAEPKATEIHHOU
MHTEPIPETALMH MTOJIYYEHHBIX SKCIIEPUMEHTAJIbHBIX PE3YJbTAaTOB.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Pazoen 1. Ilpasuna u memoowvl pabomwi 6 1a60pamopuu OpeanuyecKol Xumu.

1.1. IIpaBuna 6e3omacHOi pabOTHI B IAOOPATOPUH OPTraHUYECKON XUMUH.

besomnacHbie mpuemsl U paBuia paboThl B 1a00paTOpUK OPraHNYEeCKONH XUMHUU.

1.2. Metoabl paboThl B 1a00paTOPUK OPraHUIECKON XUMHH.

O6mme wmetonbl paboThl B JabopaTopu OpraHuveckorl xumuu. Harpepanwue.
Oxunaxnenue. IlepememmuBanue.

1.3. JTaboparopHas mocyna, 000pyI0BaHHE U TPHOOPHI.

[Tocyna, nanbonee yacto mpumensemMas B jaboparopuu. Ilpubopsl s ompeneneHus
TeMriepaTypsbl 1iaBineHus. Becel. Tepmomerp. PotopHsrii ucmapurens. Pedpakromerp.

Pa3zoen 2. Memoowt uoenmughuxayuu, ouucmxu u 8vi0e1eHUs OP2AHULECKUX COCOUHEHUI.

2.1. Xpomarorpadusi.

Nnentudukaus  OpraHMYecKMX  BEMIECTB  IOCPEACTBOM  PA3IUYHBIX  BHUJOB
xpomarorpaduu (TCX, xpomarorpadus Ha Oymare, noHooOMeHHass XxpomaTtorpadus, BOXKX).
[Mpumenenne TCX ans uaeHTU(UKANUNA OPTAHUYECKUX COCTUHEHUN. AJICOPOCHTHI U DIIIOCHTHI,
ucrionpzyembie B TCX. Bribop smioenta. OOHapyxeHue BemecTB. OOHapyKEHHE BEIIECTB.
Koapduuuent ynepxxkuBanus. Koapounuent pacnpenenenus. Pabora ¢ kanuuispamu.

2.2. MeTopl OUMCTKH XUAKUX BemecTB. [leperonka.

OKCTpakuus, [Uisi W3BIEYCHUS (BBIACICHUS) OPraHMYECKOTO BEIIECTBA U3 BOJIBI.
OKCTpakuusi € TMOMOILBIO JENUTENbHON BOPOHKH. BBICYIIMBaHUE 3KCTPAKTOB OCYIIUTEIIEM.
[Teperonka. Bumel mneperonku (ppakinuoHHas, BaKyyMHas, TEperoHka C TapoM, TpH
atMocdepHOM naBiieHuH). BeicymuBanue xuakocreid. Ocymmrenu. OnpeaeieHne TeMnepaTyphbl
KumeHust 1 kodpurpenta npenomiienus. OpaxnuonHas neperonka. Pabora ¢ GuibTpoBaibHOM
Oymaroi. OTroHKa pacTBOPUTES.

2.3. Meronb!l OYMCTKY TBEPABIX BeliecTs. Ilepekpucrannuzanus.

MeTtoapl OUMCTKH TBEpIbIX BemiecTB. Bosronka (cyonumanus). Temmneparypa BO3TOHKH
W TeMIeparypa TIUIaBIICHUS, BO3TOHSIONIETocs BemecTBa. [Ipubop Jis  BO3TOHKH.
[Tepeocaxxknenue. Ilepexpucrammmzanus. Itanbl nepekpuctaiuianun. [logdbop pacTBopuTens.
Hacpimennsii pactBop. ['opsiuee ¢unbTpoBanue, BakyymHas ¢uibTpanus. OmnpenereHue
TEeMIEpaTyphl MIaBjieHus. Temneparypa IaBlieHus CMEIIaHHON MPOOBbI.

Paszoen 3. Cunme3s opeanuveckux coeOuneHu.

Ienn wm 3amayM SKCHEpPUMEHTAa B OPraHMYECKOM CHHTE3€. TeopeTHYeCKHe OCHOBBI
nporiecca. Bwibop ycnoBuii peakumu. Pacuer cuHTe3a. OOmue mnpaBwia MOATOTOBKH U
MpoBeICHUS cuHTe3a. TexHuka Oe3omacHoctu. [Ipubop st mpoBenenus cunres3a. [IpoBeneHue
ombiTa. KOHTpONb 3a X0AOM peakiuu. BreineneHue, oyucTKa M aHamu3 Mpoaykra. CHHTE3BI
BEIIECTB PA3IMYHBIX KJIACCOB OpraHMYECKHX coeAuHeHuid. [IpoBeneHne 3KcrepuMEHTaIbHbBIX
METO/I0B MCCIIeIOBaHUS PEAKIIUMA.

[IpoBenenue peakiui, MPOTEKAOUIUX IO MEXaHU3MaM:

— HYKJICO(HIIEHOTO 3aMEIICHUS — CHHTE3 TaJIOT€HATTKAHOB;

— HYKJICO(DHIIBHOTO TPUCOCTUHEHUSI — CHHTE3 CIOXXHBIX 3(PUpPOB KapOOHOBBIX KHCIIOT,
aMUI0B KapOOHOBBIX KUCIIOT, a30TCOACPIKAIIUX aTbACTUIOB U KETOHOB;

— 3JIeKTPOPUILHOTO 3aMENICHHs] B apOMaTHYECKOM psAy — pEaKIUud HUTPOBaHUS,
OpoMupoBaHUs, CYTb(PUPOBAHUS;
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— peakuuii TMa30TUPOBAHUS U a30COUCTAHMS;

— peakuii OKHCJIeHHs (CHHTE3 areToHa, |,4-0CH30XMHOHA, OCH30MWHON KHUCJIOTHI) U
BOCCTAHOBJICHHSI.

4 O0beM yueOHO# JUCHUIIJIMHBI

. O0BpeM TUCIHUIIINHEI
Buna yuyeOHo# padoThI S

3E Akan. 4. | AcTp.u.

O01mas Tpy10eMKOCTh TUCHHUILIHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocTosiTesbHasi padora 1,11 40 30
KonTakTHas camocrositensHas paboTa 0,2 0,15
1,11

CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 39,8 29,85
Bua uTOroBoro KOHTpoJIf: 3auér

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI
«PU3HKO-XNMHYECKHE OCHOBLI HAHOTEXHOJIOTHH»

1 Heap DUCUMIUIMHBI — W3Y4YCHHE TPHUPOJABI U CBOWCTB HAHOMATEPUAJIOB, (U3HKO-
XUMHYECKON CYIIHOCTH HAHOPa3MEPHBIX 3(PPEKTOB M paccCMOTPEHUE TEXHOJIOTHH IMOTY4YEeHHUS
HAHOMATEPHAJIOB JIJISl CO3/IaHUs BEICOKOA()(DEKTHUBHBIX MPOMBIIIIICHHBIX TPOIECCOB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHINKATOPAMH UX JOCTUKCHUS:

1IK-1.1; T[IK-1.2; IIK-1.3; [IK-1.4; IIK-1.7; IIK-3.3

3namu:

— MaTeMaTU4YeCKue OCHOBBI TEOPUU (PUIUKO-XMUMHUYECKUX CBOMCTB HaHOMATEpHAJIOB,
BEKTOPHOE ¥ TEH30PHOE UCUHCTICHUE (PU3UKO-XUMUIECKUX TOJICH;

— SKCHEPUMEHTAIbHbIE METOAbl (U3NYECKON XUMHUHU MPU H3YUYEHUU HaHOPa3MEpHBIX
CTPYKTYP;

— OCHOBBI 30HHOM TEOpPHUHM TBEPIOTO Tejla, MOJETH CTPYKTyp U CBsi3e B HaHO-
KpUcTajax;

— (UBUYECKYI0 CYIIHOCTh 3(G(EKTOB KBAHTOBOTO OTPAaHUYEHHUS, OATUCTUYECKOTO
TPAHCIIOPTA HOCHUTENEH 3aps/ia, TYHHEIBHOTO U CIIMHOBOTO 3(P(EKTOB;

— KMHETHUKY MPOIIECCOB B HAHOCHCTEMAX;

— 3aBUCUMOCTh CBOMCTB HAHOMATEPUAJIOB OT pa3Mepa CTPYKTYpPHI;

— OCHOBHBIE (PM3UKO-XMMHUECKHE XapaKTEPUCTUKU HAHOKJIACTEPOB M HAHOKPUCTAIIJIOB;

— ¢u3MYeCKre MEXaHU3MBI SBICHHI MTePeHOca B TOTYITPOBOJHUKOBLIX HAHOMAaTEpHUaax;

— 0COOEHHOCTH pPaBHOBECHBIX U HEPaBHOBECHBIX IMPOLIECCOB HA TpaHMIIE pasjaena
TeTepOCTPYKTYP, OCOOEHHOCTH MIEPEHOCA B HU3KOPAa3MEPHBIX CTPYKTYypax;

— MEXaHU3MBbI POCTa TOHKUX IJICHOK;

— (UBUKO-XUMHUYECKYIO CYITHOCTh PEKOHCTPYKIIMM M pellaKcallud MOBEPXHOCTEH U
3aBUCHUMOCTH UX CKOPOCTEN OT CBOMCTB TBEPJOTO TEJa U XapAKTEPUCTUK PEAKIIMOHHOM CPEIbl;

— OIlpe/ieTICHUs] CaMOCOOPKH M CAaMOOPTaHHM3AIMM M TPUMEPBl UX HCIOIB30BaHUS MPHU
(dbopMUPOBaHUY TOBEPXHOCTH HAHOMATEPHUAJIOB.

Ymemy:

— BBIOMPATh ONTUMAIBHYIO CTPATETHIO MPOBEICHUS WCCIIEIOBAaHUI MpU pPEIIeHUU 3a/1a4
HAaHOWHKXEHEPUH;

— UCTIOJIb30BaTh TEH30PHBINA aHAIH3 JJI ONPEICICHUS MMOISIPU3YEMOCTH U MEXaHUYECKUX
CBOMCTB HAHOMAaTEPHUAJIOB;

— UCIIONIb30BaTh pactpenenenue Oepmu-/lupaka s pacyera KOHUEHTPALMI HOCUTENEH
3apsiia B MOJIYNPOBOJAHUKOBBIX HAHOMAaTepuaiax;

— CTPOUTH KUHETUYECKUE MO/JIENIH MTPOLIECCOB, MPOTEKAIOIINX B HAHOCUCTEMAX
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— IPOBOJIUTH pacyeT BEJIWYMH CKOPOCTEH MOBEPXHOCTHOW M mMoseBoil auddysum mpu
M3yYEHUN HAHOMATEPHAJIOB U UX KaTATUTHYECKUX CBOWCTB;

— WCTOJIh30BaTh OCHOBHI TECOPUU (DU3WKK W XUMHUHU TBEPABIX TEN ISl PEUICHUS 3a1ad
ONMUCAaHUs MPOLIECCOB, TPOUCXOSAIINX B HAHOCTPYKTYPHBIX CHCTEMAX.

Braoemy:

— COBPEMEHHOW TEPMUHOJIOTHEH B 00JIaCTH HAHOMATEPHAJIOB;

— METOAaMM IIOCTPOECHMS ONTHMAJIbHOW CTpaTErMu IPOBEICHUS HCCIEIO0BAaHUN IpHU
peuIeHny 3a/1a4 HaHOMH)KEHEPUH;

— MaTEMaTUYECKUM  anmaparoM il pemieHus  ypaBHeHusi  lllpemunrepa ¢
K03 puLIMEeHTaMH, SBISIOUMMHCS IEPUOTUIECCKUMHU (PYHKITUSIMH;

— METOJIaMH PEIIEHUs YPAaBHEHUI KMHETUYECKHX MOJENEeW MpOLEecCOB, MPOTEKAOIINX B
HAaHOCHUCTEMAX;

— METOJIaMH pacyeTa BETUYHH CKOPOCTEH MOBEPXHOCTHOM U moJieBoi auddy3uu;

— IPAKTUYECKUMHU HaBbIKAMU TMPUMEHEHHS BBIYMCIUTEIBHON TEXHHUKU ISl pPELIeHUs
3a/1a4, U3y4aeMbIX B HACTOSLIECH TUCLMIUINHE.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Beeoenue.

@dusnyeckass XuUMHS ~ HaHOocHCcTeM. OCHOBHBIE TIOHATHA M IPEJICTaBICHHUS.
Knaccudukanus HaHoMmaTepuanoB. DHEPreTUYECKUE AUAarpaMMbl U IUIOTHOCTU 3JIEKTPOHHBIX
cocrosiHuil 11 2D, 1D, 0D cTpyKTyp B CpaBHEHHH C TPEXMEPHON CTPYKTYpOIl.

Pazoen 1. Keanmosas xumus nanonpoyeccos.

1.1. HaHoCTpyKTypHBIE MaTepuaibl. 3aBUCHUMOCTb CBOMCTB HAaHOMAaTEpUAIOB OT
pa3MepoB cTpyKTyphl. [loBeaeHne MOABMKHBIX HOCUTENEH 3apsiia B HAaHOCTPYKTypax. Dddext
KBaHTOBOTO OrpaHuyeHus. bamnucruueckuid TpaHCOpT HocuTened 3apsana. KaHToBble
uHTepdepeHimonabie 3G dexTol. TyHHEIbHBIC U CITUHOBBIC () (PEKTHI.

1.2. YHuBepcanpHas OauMcTUUecKass NpoBOAMMOCTb. CpeaHss AjIuHa CBOOOIHOTO
npobera 3J€KTpoHAa U JJMHA BOJHBI DepMU B METAJUIMUECKUX U MOJYINPOBOJIHUKOBBIX
HaHoMaTepuayiax. JJInHa CIMHOBOM peJlaKCaluu.

1.3. BonnoBoe ypaBHenune Illpenwnrepa. JIBONCTBEHHOCTh MPHUPOILI HU3IYUYEHUS.
Bonnosas mnpupoga snextpoHa. CooTHouieHue HeompezaeneHHocTeld. CBONCTBA KBAaHTOBO-
MEXaHWYECKUX orepanuid ¥ (QyHKIUA. MOMEHT uMIynbca H omeparopsl cnuHa. CrnuH
anekTpoHa. CoOCcTBEHHBIE (PYHKIIMU MHOTORJIEKTPOHHBIX cucteM. [Ipunuun [Taynu.

Pazoen 2. Mamemamuueckue ocHo8bl meopuu  QUBUKO-XUMUUECKUX  CBOUCME
HaHoOMamepuanos.

2.1. BekTopHOE W TEH30pHOE HCYHCIICHHE (PU3MKO-XUMHUUYECKHX TMojei. CMemanHoe
BEKTOPHO-CKAJIIPHOE TPOMU3BeIeHUE TpeX BeKTopoB. ['oforpad Bekropa. Pacxoxnenue BekTopa,
€ro aHaJIUTUYEeCKOe BeIpakeHne. Buxpp BekTopa. Ero cocrasisroniue.

2.2. TeH30pHOE HCUHCIEHME W MHCIOJIb30BAaHUE TEH30POB JIs OIPENEICHHUS MacChl
3JIEKTPOHA WIN JIBHXKYIIIMXCS JIEMEHTAPHBIX YaCTHUIl B 3JIEKTPUYECKUX U MATHUTHBIX MOJISIX, IS
ONPEACIECHUS TOJSAPU3YEMOCTH M MEXAaHUYECKUX CBOMCTB HAHOMATEPHUANIOB. TEH30PHBIN
3JUIMICOUJ. | TaBHBIE OCH U INIABHOE 3HAYEHUE TEH30PA.

Pasoen 3. Hanoknacmepul u HAHOKpUCMALTbL.

3.1. Kpucramnmyeckoe mnpoctpancTBo. Kpucrammmueckue pemeTku. MHOEKCH y3510B
pEILIeTKH, Y3JOBBIX PAIOB, Y3JIOBBIX IUIocKocTeil. OOparHas pemierka. TouedHass CUMMETPHS
TBEPABIX TeJ. MaTpuyHbIA METOJI ONMCAaHUs onepanuii cummetpuu. Pemerku bpase. MHuekch
Muutepa.

3.2. Monenu »SHEPreTHYeCKUX 30H JUAJIEKTPHUKOB, MOJYIPOBOJAHUKOB, METAJIOB.
Hocurenu 3apsnoB B MONynpoBOAHMKAaX. PaBHOBECHBIE COCTOSHUS B IOJIYNPOBOJHHUKAX.
[InoTHOCTE 3amosiHeHUs1 ypoBHeW. DyHkua pacnpeneneHus Pepmu—/lupaka. Konuenrpaums
HocuTenel 3apsaa B modynpoBogHuKax. CoOCTBEHHbBIE U IPUMECHBIE MTOTYITPOBOIHUKH.

3.3. SIBneHuss mepeHoca 3apsSAO0B B YCIOBUSIX CTallMOHAPHOM HEPABHOBECHOCTH.
HepaBHoBecHble mpoueccsl B noaynpoBogHukax. IloBepxHocTHble mnpornecchl. CocTOSHUSA
Tamma w [loknu. YpaBHEHUST MOJENEH, OTPAKAIOUIMX SBICHUS B MOJYNPOBOAHUKAX —
IUIOTHOCTb TOKA, HENIPEPBIBHOCTD, HAIIPSKEHUE 3JIEKTPUUECKOr0 NoJis1. 30Hb! bpuiosHa.
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Paszoen 4. Memoowvl ¢hopmuposanusa nanopazmepHvix moHKux nieHok: Ppamka-ean oep
Mepse, Boromepa-Bebepa, Cmpancrkozo-Kpacmanosa.

4.1. Ilponieccbl Ha NOBEPXHOCTM W B IPUIOBEPXHOCTHBIX CJIOSX TOHKHMX IUICHOK:
aacopOuus u aecopOuus. PEKOHCTpyKIUS U penakcaiys MOBEpXHOCTEH.

4.2. llosepxHoctHass auddy3ua. 3akoHel Duka. AHH3OTPONUS TOBEPXHOCTHOU
nuddy3un. ATOMHBIC MEXaHHU3MBI IOBEPXHOCTHON qudPy3um.

Pasoen 5. Camocbopka u camoopeanusayus.

5.1. Ilnenku JIsarmiopa-biaomkert. AMpudunsasie Bemectsa. [Inenku Y-, X- u Z-tuna.
BepTukanbHOE 1 TOPU30HTAIBHOE OCAKICHUE.

5.2. CnoHTaHHasi Kpuctayuusanus. M3MeHeHne cBOOOMHON SHEPTrUU KPUCTAITUIIECKOTO
3apoAbllIa B 3aBUCUMOCTH OT ero paauyca. Co3iaHue KBaHTOBBIX IPOBOJIOK CaMOOPTaHU3aluen
B IIPOLIECCE MUTAKCUAIBHOTO POCTA HA BUIIMHAJILHOM TOBEPXHOCTH.

5.3. AtomHas uHxkeHepud. Mcrnoap30BaHEM CKaHUPYIONIEH TYHHEIbHOW MUKPOCKOIHUH
JUIsL HalNpaBJICHHOIO MAHUIIYJMPOBAHMS aTOMaMU Ha IIOBEPXHOCTH TBEPAOIO  Teja.
[TapannensHble U IOCTEI0BATENbHBIE MPOIIECCH TepeHoca aToMoB. [loneBas auddysus.

Pasoen 6. Kunemuka npoyeccos 6 nanocucmemax. I omo- u cemepoanumaxcusi.

6.1. l'omosnuTakcust — KuHeTHYeCKHE 3P deKThl. BHYTpUCTOWHBIA W MEXKCIONHBIN
macconepeHoc. baprep Opmmxa-IlIBoGens. Koapdumment mnpoxoxnenus (3pQPpekTuBHOCTD
MEXCJIOWHOTO MaccornepeHoca). MexaHu3Mbl pocTa TpPH TOMO3MHTAKCHU. PocT 3a cuer
JIBUKEHUS CTYIIEHEHN, TOCIOMHBIN U MHOT'OCJIOWHBIA POCT.

6.2. 'erepoanurakcusa.  Kpucramiorpapudyeckue  IJIOCKOCTH W HaIpaBJICHHUS.
HecootBercTBus pemieTok. J{uciokayuy HECOOTBETCTBUS (peslakcalisl HalpspKeHU Ha TpaHulle
IUICHKA-TIOJI0KKA). PaccTosiHus Mmexay aucnokauusMu. I eKTbl MEXaHHUECKUX HalpsHKeHUN
npu rereposnuTakcuu. Kpurndeckas tonmuHa mieHkH. [IceBnoMopdHbIH 1 perakCHpOBaHHbIH
pocT.

Pasoen 7. Texnonocuu nonyuenus HaHONIEHOK, HAHONPOBOIOK, KBAHMOBLIX MOYEK.

7.1. Meton XuMHu4YecKoro ocaxacHuss u3 ra3oBoir (azei CVD um ero moaumdukarmm
(APCVD, LPCVD, UHVCVD npu armochepHOM, HU3KOM JIaBJICHUU U CBEPXBBICOKOM BaKyyMe,
MOCVD, u np.). OCHOBHBIE THITBI XUMHUYECKUX PEAKIIUNA: Pa3I0KEHHE TAIIOTCHUIOB METAJIJIOB,
THJIPUJIOB, KapOOHWIJIOB, METAJUNIOPraHUYEeCKUX COCAMHEHUH, peakUuu OKHCICHHs, OOMeHa,
BocctanoBieHus. Kunetnka CVD. AnmaparypHoe odhopmIIeHHe mporiecca.

7.2. MonekysipHO-JIydeBasi 3MHUTaKkcus. AmnmaparypHoe odopmieHue. J[oOCTOMHCTBA U
HEJOCTaTKU METOoJa. DIEKTPOHHO-ITydeBas TUuTorpadus 1Jisd MOJIydeHUs: KBAHTOBBIX TPOBOJIOK U
TOYEK.

Paszoen 8. Hanocmpyxmypul u ux ucnonv3o8anue 8 21eKmpoHHbIX YCMPOUCMEaXx.

8.1. Yrnepoausle HaHOTpYyOkH. DOpMHUpOBaHHME JIOKTEBBIX COCIMHEHHH MEXIY
HAHOTPYOKaMU THMA «KPECIo» M «3Ur3ar» M BO3HUKHOBEHHME TeTepoliepexoja MeTalli-
NOJYNpOBOIHUK. Mcmonb3oBaHue YriiepoAHbIX HAHOTPYOOK IMPH CO3JaHHM BBIIPSAMIISIOIINX
HaHOANOJ0B. OHOZJIEKTPOHHBIE TPAH3UCTEPHI C HAHOPA3MEPHBIMHU IPOBOSAIIMMHU KaHAIAMH.
[ToneBbie TpaH3UCTEPHl HA METAIUTMYECKUX M MOJTYIPOBOJIHUKOBBIX HAHOTPYOKaxX. 3aBUCHMOCTD
IPOBOAMMOCTH II€NM HAHOTpPaH3UCTepa OT TMOoTeHIuana 3aTBopa. O((PEKT TYHHEIHHOIrO
nepeHoca uepe3 MeTaUIMYeCKylo HaHOTPYOKY.

8.2. MonekynspHble HAHOCTPYKTYPHI (CYyIpaMOIeKyIsipHbIe aCCOLMAThHI, OMOMOJIEKYIIbI U
OMOMOJIEKYJISIpHBIE KOMILUIEKCHI, MHUIIEJUIBI U JIMIIOCOMBI) MU UX HCIOJB30BAHUE TPU CO3JIaHUH
MOJIEKYJIIPHBIX MEPEKII0YATENEH.

Pasoen 9. DOxcnepumenmanvhvie memoovl  usuueckou Xumuu ApU  U3VHEHUU
HAHOPA3MEPHBIX CIMPYKMYD.

9.1. IIpocBeunBaromiasi aekTpoHHass Mukpockonuss IIOM. Ckanupyromas 30HA0Bas
mukpockormst (C3M) (Ckanupyromas TtyHHenbHass Mukpockonus CTM, AToMHO-cHIIOBas
mukpockonusg ATM). CknepoMeTpusi 1 HAHOMHAEHTUPOBAHHUE.

9.2. Crextpanbubiii  ananu3  (Oske-criektpockonusi, WK-cmextpockonms, SnepHbrit
MarHuTHbIN pe3oHaHc SIMP, 3neKTpoHHBIM MarHUTHBIN pe3oHaHc DMP, pagrocnekTpockonus).

3axnrouenue.

O0630pHas 3aKIIOYUTEIbHAS JIEKIIUS.
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4 O0beM yueOHOH TUCHUILINHBI

. O0beM TMCUMTTHHBI
Bup yueOHoit padoTbl et

3E Akan. 4. | AcTp.u.
OO0masi TPy10€eMKOCTh 1M CHUTNITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
[Ipaktuueckue 3austus (113) 0,44 16 12
Jlabopartopusie pabots (JIP) 0,44 16 12
CamocrosiTesbHast padoTa 2,22 80 60
KonrtakTHas camocrosTenbHas pabora 0,4 0,3

2,22
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 79,6 59,7
Bua uToroBoro KOHTpoJIs: 3a4€T ¢ OLlEHKOH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«MeToabl M HHCTPYMEHTAJIbHbIE CPe/ICTBA MPOTrHO3UPOBAHNSI CBOHCTB HAHOMATEPHATIOBY

1 Henp aucUMNJMHBI — H3yYe€HHE MATEeMAaTHMYECKUX W KOMIIBIOTEPHBIX MOJXOJO0B K
MPOTHO3UPOBAHUIO CBOWCTB HAHOMATEPHUAJIOB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:

Obaaoamse CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

IIK-1.1; TIK-1.4; IIK-1.7; [IK-3.2; IIK-3.3

3namu:

— OCHOBBI MOJIETTUPOBAHUS C IIOMOILBIO KJIETOUYHBIX aBTOMATOB;

— TOJAXOJA JJIsl OIpPEICIICHUs] CBOMCTB HOBBIX MaTEpPHAIOB HAa OCHOBE YCTAaHOBJICHUS
KOJINYECTBEHHOW B3aMMOCBS3U MEXK]ly CTPYKTYPOU M CBOMCTBaMU,;

— OIPUMEHEHUE MEXaHUKU TEeTEepPOreHHbIX Cpel Il MOJICIMPOBAHUS TEIUIO- U
MaccoIlepeHoca B IOPUCTBIX CPENAX.

Ymemn:

— CTPOMTH KJIETOUHO-aBTOMaTHYIO 2D mozeins uist nonst 100x100 kineTok;

— cTtpouTh mnpocteimyto QSAR Mozaens, oTpakaronlyro B3aMMOCBSI3b OJHOTO CBOMCTBA
OT MOJIEKYJISIPHOU CTPYKTYphI MaTepHara.

Braoemw:

— HaBbIKAMM HCIIOJB30BAHMS TOTOBBIX NAKETOB IporpamMMm Nanostruct 1jsi TeHepauuu
CTPYKTYpbI IOPUCTHIX TEJL.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue.

[Ipeamer u Metonsl u3ydaeMoM aucuuiuinHbl. llenn u 3amaum kypca. Omnucanue
OCHOBHBIX pa3zfenoB Kypca. CTpyKTypa Kypca U MpaBujia peMTUHIOBOM CUCTEMbl. BBeneHue B
npeaMeTHyo 061acTh. OCHOBHBIC MOHSATHUS, ONPEICICHUS], TEPMUHOIOTHSL.

Pazoen 1. Mooenuposanue cmpykmypsi u c80ticme mamepuand.

1.1. OcHOBHBIE Onpe/eNieHNs U MOHATUSA. MHOrOypOBHEBAsI CTPYKTypa U3y4EHHUs] HOBBIX
MarepuasioB. KBaHTOBas Xumus U MoJiekysisipHas nuHaMuka. Metoa Mounre-Kapio. Tenaenunn
pasBuTHs HAaHOMOeUpoBaHusl. OTEUECTBEHHBIE U 3apy0eKHbIe TPOrPAMMHBIE MTAKETHI.

1.2. MogenupoBaHre  CTPYKTYpbl W MOJIEKYJd  KJIAaCCHYECKMMH  IOJXOJIaMH.
O3HakoMJIEHHE C KJIACCUYECKUMH TMOAXOJaMU K OIMCAHUIO MOJIEKYJT U CTPYKTYp HOBBIX
BEIIECTB: KBAaHTOBAas MEXaHMKa, MOJEKYJISPHOE MOJAETUpOBaHUE, KOH(GOPMAIIMOHHBIN aHalu3,
meto MonTe-Kapio, Meronst 3D QSAR, BUpTyanbHbIN CKPUHUHT U JTOKUHT.

1.3. QSAR-meron. 3agaum metona. JleCKpUNTOpBI: TOMOJOTHYECKHUE, CTPYKTYpPHBIE,
munodmibHOCTH U apyrue. CoznaHue MoJiesiel 1 alropuTMbl UX noctpoenus. [Iporpamma PASS
(menu, mpuHOUN paboThl). MeToapl 00paOOTKM W XpaHEHUs JAHHBIX. VIHTEIUIeKTyalbHBIN
aHaJIN3 JJAHHBIX.
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1.4. Knerouno-aBToMaTHOE MojenupoBaHue. lcropus BO3HMKHOBEeHHs. M3ydeHue
COBPEMEHHBIX METOJIOB KOMIIBIOTEPHOI'O MOJIETTUPOBAHUS CTPYKTYPhI U CBOWCTB HAaHOMAaTepHala
¢ wucrnons3oBanueM 2D u 3D kierouHbX aBTOMaTroB. M3ydeHue anropuTrMmoB ‘‘ciabo-
nepekpriBatomuxcst chep”, DLA, MultiDLA st reHepaniuu CTpYKTyp Ha HaHOYpPOBHE Kak
MOPUCTBIX TEJ, TaK U (PYHKIIMOHATBHBIX U KOMIIO3UIIMOHHBIX MaTepraIoB. 3HAKOMCTBO U paboTa
¢ mporpammoii Nanostruct.

Pa3zoen 2. Memoowst obpabomxu ungopmayuu.

2.1. Metonpl 00pabOTKH W XpaHEeHUs AaHHBIX. B/ — Kak KOMIBIOTEpHBIE XPAHMIIMINA
uHpopmanuu. PaccmMoTpeHume TNPUHUMIIOB U MPUMEPOB  TMOCTpPOeHUs 0a3  JaHHBIX:
UepapXUUecKue, CeTeBble, PENIALMOHHbIC. TabauIbl, CYIIHOCTH, B3aUMOCBsI3U. KoMmmbloTepHble
cpenbl ansa noctpoeHust BJI. OcobGeHHOoCTH KapTorpaduyeckux, TEKCTOBBIX BJI. Anropurmsr
noucka B HUX uHpopmaruu. [Ipumepst B/ mis nmoucka uHpopmanum B 00JaCTH XUMHYECKOM
texnosioruu (Science Direct, Dechema, b/l BUHUTHU u npyrue).

2.2. lntennexkTyanbHbli aHanu3 JaHHbIX. CTpyKTypa HMHTEIUIEKTYaJbHOTO aHalu3a
nauubix (MAJL, B anrimiickoit TepmuHoiorun Data Mining). MAJ] kak mporiecc aHAIUTHYECKOTO
UCCIIEIOBaHUsI  OOJBIIMX MAaCCHBOB HMH(OPMALMKM C LENbI0O BBISBICHUS OIpPEIeICHHBIX
3aKOHOMEPHOCTEM M CUCTEeMAaTHYECKUX B3aUMOCBS3EH MEXIy MEepEeMEHHBIMU, KOTOpbIE 3aTeM
MOKHO TPHMEHUTh K HOBBIM COBOKYITHOCTSIM JaHHBIX. ABTOMAaTH3HpOBaHHAs 00pabOTKa W
00001ICHNE HAKOIUICHHBIX CBEJACHUM, TMpeBpalieHue WX B HWHPOPMAIMIO ¢ 3HAHMSL.
XapakTepucTuka, o0nacTb NpuUMeHeHHus Kaxnoro Metoga WAJl. ABToMaTH3MpOBaHHBIC
CUCTEMBI JJIS1 IPETPUITHIA.

Pazoen 3. Mooenuposanue Ounamuueckux npoyeccog (menio-u MmacconepeHoca)
BHAHOCMPYKMYPAX € Ucnonvsoeanuem nakema Fluent.

3.1. BBeieHre B BEIYUCTUTENBHYIO THAPOANHAMUKY. OCHOBHBIC TIOHATHS U 3aKOHBI.

3.2. IlporpaMMHBI€ TIAKETHI JUIsI MOJEIMPOBAaHMS Teruio-u maccorepenoca (ASPEN).
[Takersr ANSYS kak mnpuMep KOMMEPYECKHX NIAKETOB Il INPOEKTUPOBAHUS XUMHKO-
TEXHOJIOTHYECKUX, (papManeBTHUeCKuX, HedTenepepadaTeiBatonux npousBojactB. Cocras
naketoB ANSYS. Fluent — xak ogun u3 makeroB ANSYS. I[lpumepsl 3a1au MoaenupoOBaHUS
JTUHAMUYECKHUX ITPOIECCOB.

4 O0beM yueOHOH TUCHHUILINHBI

Bit yueHoii paGoTh1 O0bemM TUCUUIJIMHBI
3E Akaa. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPaKTHYECKOH MOATOTOBKH: 0,22 8 6
Jlexuun 0,44 16 12
[Ipaktrueckue 3ausrus (113) 0,44 16 12
Jlabopartopusie pabots (JIP) 0,89 32 24
B TOM 4HcCIIe B popMe MPAKTUYECKON OJATOTOBKHU: 0,22 8 6
CamocTosiTesbHasi padora 2,22 80 60
KonTakTHas camocrositenbHas paboTa 04 0,3
2,22
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 79,6 59,7
Bua uTOroBoro KOHTpoJIsi: 3a4€T ¢ OLleHKOH

AHHOTanuA padoyeil MporpaMmbl IUCHUNIHMHBI
«Pa3paboTka papmManeBTHYECKHX NMPENapPaTOB U MAaTEPHAT0B METUIIUHCKOTO
HA3HAYEHHU»

1. Heanb nucuumiInHbl — GOPMUPOBAHKE 3HAHWI U HABBIKOB B 00J1aCTH pa3paboTKH
(apMalieBTUYECKHX MpPEnapaToB M MaTepHATIOB MEIUIIMHCKOTO Ha3HAYeHHs C Yy4eToM
JIEUCTBYIOIE HOPMATUBHOW IOKYMEHTAIWH.

2. B pe3yabTare u3ydeHusi IMCUUILIMHBI 00yYAKOUIUIICA T0/IKEH
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Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHINKATOPAMH UX JOCTUKCHUS:

IIK-1.2; [IK-1.3; IIK-1.5; [IK-1.6, IIK-1.7; IIK-3.2; I[IK-3.3

3nams:

— TpeGoBaHus K cOCTaBy M MOKa3zaTeIsM KauecTBa (hapMalleBTHUECKUX MIPernapaToB
¥ MaTepUAIIOB MEIUIIMHCKOTO HAa3HAYCHHUS;

— MeTtoapl co3laHus U CTaOUITN3alMK HAHOPA3MEPHBIX CUCTEM JIOCTaBKU aKTUBHBIX
(dapManeBTUYECKUX BEIECTB, MATEPUAIIOB MEAUIIMHCKOTO Ha3HAUCHUS;

— OcHOBHbBIE XapaKTEPUCTUKH HAHOMATEpUAIOB U HAHOCTPYKTYP, METOJABI MX
UCCJIEIOBAHMSI U TUATHOCTHUKH;

— OcHOBHBIE  TPYNIBl  BCIOMOTATENBHBIX  MAaTEPUAJIOB, pa3pelIeHHBIX K
NPUMEHEHHUIO B (papMalieBTUKE U MEIUIIMHE, U UX CBOWCTBA.

Ymemn:

— PazpabarpiBath 1 0OOCHOBBIBATH COCTaBbI (hapMaIleBTUUECKHUX IPENnapaToB H
MaTepuaIoB MEIUIIMHCKOTO HA3HAYEHUS C COBMECTUMOCTH KOMIIOHEHTOB, HX O€30MacHOCTH st
o0JyacTu MPUMEHEHHUS], C Y4ETOM BO3MOXKHOCTH JIOCTHKEHUS 3aJJaHHBIX XapaKTEPUCTUK;

— YMeeT WCmoib30BaTh METOIbl MaTeMaTH4ecKOW O00paboOTKM JaHHBIX U
MaTeMaTUYECKOTO MOJICITUPOBAHUS AJIsi IPOBEJCHHS MOMCKOBBIX U MPUKIIATHBIX HCCIEAOBaHUN
B o0Onactu (papMarieBTUKN U MEIULIMHBI,

— YMeeT aHaaM3upoOBaTh BO3MOXKHOCTH NPUMEHEHHUS METOAOB AMArHOCTUKH JIJIs
UCCIICIOBAaHHSI CBOICTB OOBEKTOB pa3paboTKH ¢ yueToM TpeboBaHMi PapMakomnen U JApyrux
HOPMATUBHBIX JOKYMEHTOB.

Bnaoemn:

— Bnageer HaBplkaMH TOWCKa, aHAIM3a M CHCTEMaTu3alud WHOpManuu B
TEMaTUYECKHX MEXKIYHAPOJIHBIX M POCCHHWCKHX 0a3ax JaHHBIX B O0JIACTH HAHOPAa3MEPHBIX
CUCTEM JIOCTaBKH, HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX MATEPUAIIOB ISl MEIUITUHBL;

— Brnageer HaBbIkaMHM BBIOOpa CpPEJICTB HW3MEPEHUH IS OICHKH IapaMeTpOB
HAHOMAaTEPHAJIOB;

— Brnameer HaBBIKAMH COCTABJIEHHS MAaTEMaTHYECKOTO OINMCAaHHUS OOBEKTOB
TPEXMEPHOU NeYaT JJIs U3SIUNA MEAUIIMHCKOTO Ha3HAUCHUSI.

3. Kparkoe cogep:kanue 1UCHUIIHHBI

BBenenue

CtpykTypa U coJep’KaHUE JAUCUUIUIMHBL. PoOJb HAaHOTEXHOJIIOTMH B COBPEMEHHOU
MeUIINHE.

Pa3nes 1. O0mue Bonpocsl papManeBTHYECKOH pa3padoTku

PaccmarpuBaroTcst oOmue BoOmpochkl  (apMareBTHUEeCKOl pa3paboTKH, HOpMAaTHBHAs
JOKYMEHTAIUs B MPpeIMETHON obnactu. PaccmMaTpuBaloTCcsi OCHOBHBIE MCTOUHUKY MH(OpMaIuu
JUIsE  TpopaOOTKM TEMAaTHKW: TMaTeHTHble 0a3bl JaHHBIX, OTKpbIThIe Poccuiickue u
MEXIyHApOJHbIE PEECTPbl O pa3padOTKax JIEKApPCTBEHHBIX CPEICTB, HAYYHbIE MEPUOIUYECKHE
u3/laHus U 6a3pl MEIUIIMHCKUX MyOnukanuii. BcnomorarenbHble MaTepuabl, IpUMEHIEMbIE s
CO3/1aHHUS HaHOPAa3MEPHBIX CUCTEM JIOCTaBKH BELIECTB u JUArHOCTHUKH,
HAHOCTPYKTYPUPOBAHHBIX MaTEPUAJIOB JJIsi MEAULIUHBI.

Paznen 2. HaHopa3MepHBbIe CHCTeMbl J0CTABKHM AKTHBHBIX (apManeBTHYEeCKHX
BellecTB

MeToapl MosyueHHs] HaHOPa3MEPHBIX CHUCTEM JOCTAaBKM aKTHBHBIX (hapMalleBTHYECKHX
BemecTB. OcoOeHHOCTH  (GapMaKOKMHETHMKM H  (apMaKoJWHAMHKHA TIpU TEpexoie K
HaHOPa3MEPHBIM CHUCTEMaM JOCTaBKU. BONpOCHl TOKCMYHOCTH M CTAaOMIBHOCTH HAHOYACTHII,
HAHOCYCIIEH3UM, HaHOAMYJbCcU. CaMOAMyNIBIUpYIONIME CUCTEMBbI. MHTpaHa3albHbIE CHCTEMBI
JIOCTaBKHU in Situ.

Pazpen 3. U3aeuss MeIUIMHCKOI0 HA3HAYECHHUSA

buognerpanupyeMble Marepualbl MEIUIMHCKOTO Ha3HAUYEHUsS: IUIEHKH, HETKaHbIE
Marepuanbl, MaTtpukcel u 3D-ckadbdonawr. IlpenwsBrnsembie TpeOGoBanus. [IpuMeHsembie
MaTepuaibl ¥ TEXHOJIOTUU TIOJyYEHUS.
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Pa3nes 4. AqauTHBHBIC TEXHOJTOTHH AJIS1 MeIULIHHBI

MeTozbl 1 TEXHOIOTUU TPEXMEPHOH MeuaTH Ui peleHus 3a1a4 B 00JaCTH MEAULIMHBL U
(dapManieBTUYECKOH  MPOMBIIUICHHOCTH.  Marepuainsl, HCIOJIb3yeMble B aJJUTHBHBIX
TEXHOJOTUAX, [UIsl TONY4YCHMs U3JCIMA MEJUIUHCKOTO Ha3HadeHHs. Peonormdeckue
0COOEHHOCTH MaTepuajioB s peanusauuu nporecca 3D-meuaru. Ilpsmas reneBast medartb:
ONUCaHWE TEXHOJOTMH, HCMOJNb3yeMble  MaTepuaibl, TpeOOBaHHMA K  MaTepHajaM.
Crepuonutorpadusi: ONUCAHWE TEXHOJOTHUH, HCIOJb3yeMble MaTepHualibl, TpeOOBaHUA K
matepuanaMm. [lociaoliHOe HarulaBiI€HHUE: ONMMCAHWE TEXHOJOTHH, HCIOJIb3YEMbIE MAaTEPHAIIBL,
TpeboBaHuss K MarepuanaM. CeNeKTHUBHOE Ja3epHOE CIEKaHHe: OIUCAHWE TEXHOJIOTUH,
UCTIOJIb3yeMble MaTepuabl, TpeOOBaHUS K MaTepHaiaM.

4 O0beM yueOHOH TUCHHMILINHBI.

O0BbeM JUCHUIIINHBI
Buj yueOHoit padoThl Axax, | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh AU CIUNJIHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,3 48 36
Jlexiumn 0,4 16 12
[Tpaktuueckue 3ansatus (I13) 0,4 16 12
JlabopaTtopusie padots (JIP) 0,4 16 12
CamocrosiTesbHasi padoTa 1,7 60 45
KoHTakTHas camocTosTenpHas pabora 0,2 0,15
1,7
CaMocCTOATENbHOE N3YUYEHHE PA3ESIOB JUCLIUIIINHBI 58,8 | 44,85
Bua uToroBoro KOHTpoJIA: 3auér

AHHOTan U padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«IIpumeHeHHe MeTO1a BHIYUCIUTEIBHON THAPOAUHAMMUKH VISl 32124 XMMHUYECKOM
TEXHOJOTUHM U HAHOMHKEHePu

1. Heanb AU CUMILINHBI «IIpumeHenue MeToAa BbIYUCJIUTEIbHON
TUAPOIMHAMMKH /Jisl pellleHHsl 3aJa4 XMMHMYeCKOH TeXHOJOorum» — mnpodeccuoHanbHas
MOJrOTOBKA OakanaBpa B 00JacTH MPUMEHEHHS] METO/IOB BBIUMCIUTEILHON THAPOAMHAMUKY Ha
IIpUMeEpe PEIICHMs 3a71a4 XMMHUYECKON TEXHOJIOTMHM € MCIOJb30BaHUEM IPOTPAMMHOIO MAKeTa
Fluent, moBeIienre ypoBHS 3HaHUHM U yMEHUIA.

2. B pe3yabTare M3yyeHus: AMCHUIIMHBI 00Y4aIOMIUIiCS T0JKEH

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

IIK-2.1; 1IK-2.2; [IK-2.3; I[IK-3.1; IIK-3.2; IIK-3.3.

3nams:

— OCHOBHBIE MaTE€MaTUYECKHE MOJENIH ISl ONWCAHUS BUKEHHUS CpPEebl, TEIUIO- U
MaccorepeHoca, TypOyJIeHTHOCTH, XHMHUECKUX PeaKIuii, MHOTO(a3HBIX CHCTEM;

— OCHOBHBIE ITOJIOKEHUS MOJAECIIUPOBAHNS TEXHOJIOIMYECKUX CUCTEM;

— BHYTPEHHUH MHCTpYMEHTapHii mporpamMMmHoro nakera Fluent.

Ymemy:

— dbopmynupoBaTh GU3MIECKYIO 337129y,

— CTPOUTH MATEMaTUYECKYIO MOJIEIb;

— CTPOUTH PACUETHYIO T€OMETPHUIO U TEHEPUPOBATH CETKY;

— CaMOCTOSITENTLHO PelIaTh 33aJa4d, XapaKTepHBIC ISl XHMHUYECKON TEXHOJIOTHH, C
MPUMEHEHUEM METOJI0B BHIYMCIUTEIbHON THAPOANHAMUKHY;

— MPUMEHSTh METOJbI MOJCIUPOBAHMS TEXHOJOTUYECKUX CHUCTEM JHJIsl PEUICHUS
MPAKTUYECKHX 3a7]a4 B XUMHUYECKON TEXHOJIOTHUH.
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Braoemn:

— KOHIENTYaTbHBIMUA TOIXOAAMH K PEHICHUIO MPHUKIATHBIX MPOOJEM C MO3UIUI
MOJICJINPOBAHUS TEXHOJIOTHYECKUX CHCTEM;

— WHCTpYMEHTaMH mporpammHoro maketa Fluent mist 3amycka pacyera ypaBHEHUI
MOJIEJH, JUIsl BU3yaJu3allii pe3yIbTaToB pacueTa U UX MocTOOpaboTKH.

3. Kparkoe cogep:kanue 1UCHUIIHHBI

BBenenne B Kkypc. Mexanuka crulomHbix cpen. [lpenmer, 3amaud W METOJbI
BBIYMCIIUTEIbHON THAPOIUHAMUKHN. DTAlbl PEIICHUS 337]a4 BBIYUCIUTEIBHON THAPOANHAMUKH.

Pazoen 1. Mexanuka cnaowiHou cpeovl, mMamemMamuyecKuil annapam Mmemood
GLIYUCTUMEILHOU 2UOPOOUHAMUKU.

VYpaBHEHMsSI COXpaHEHHUsT Macchl M HMIIyJbca. YpaBHEHHE Oiiepa (I HACAIbHOU
KUJKOCTH), ypaBHeHUe Habe — CtTokca (myisi TUHEHHO-BS3KOW JKHUIKOCTH), C Y4eTOM M 0e3
ydeTa C)KUMAeMOCTH cpejibl. MHOTOKOMITOHEHTHBIE cucTeMbl. KpaeBbie ycnoBust sl ypaBHEHHM
JBU>KEHUS. 3aKOHBI TEPMOJIUHAMUKH. 3aKOH Dyphe. YpaBHEHUE COXPAHEHUS SHEPTUH.

Meroabsl MOCTPOCHHUSI pacyeTHBIX CeTOK. CeTKH peryisipHble W HEeperyysipHbIC.
AnantuBHble ceTku. KauecTBo cerku. YucieHHble MeToAbl pemieHus IuddepeHuanbHbIX
YpaBHEHU B YACTHBIX MPOU3BOJHBIX: METOJ] KOHEUHBIX Pa3HOCTEH, METOJ KOHEYHBIX 00BEMOB,
METOJ KOHEYHBIX 3JIEMEHTOB. JlMCKpeTu3anus, UHTETPUPOBAHUE W JIMHEAPU3ALUs YPaBHEHMIA,
UX YHUCIIEHHOE PEellIeHUE.

Pazoen 2. Ilpakmuueckan peanuzayua Memooa 6ol4uciumenbHou 2uopoOuHaAMuUKU

[TonBwxHas rpanuna. JluHaMuyeckue CeTKA. MoAenb HACAIbHOIO CMELICHHUS.
Crynenuatsiii BBOA nHAUKaTopa. CpegHee Bpems mpeObiBanms. Pacder peakTopa ¢ MEIIaaKou.

Mopnens uneanbHOro BhiTecHeHUs. CpenHee Bpemsi npeObiBaHus. CTymeHUYaTBId BBOJ
uHankaTopa. Pacuet TpyOuaroro peakropa.

MopenupoBaHre XMMHUYECKUX peakiuii B o0beMe, Ha CTeHKEe M Ha yactuue. Pacuer
XUMUYECKHX ITPEBPAILCHHI B PEAKTOPE CMELICHUS.

JlamunapHblii U TypOyneHTHBIN pexxumbl TeueHus. Kpurtepuit Peiinonmbaca. Mogenb
Cnanapra-Anbpmapaca, Mozenb k — €, Monens HanpsikeHuit Pelinonbaca.

CamocTosTeNbHBIN NPOEKT AJisl 3aKPEIUICHUS] U3YYEHHOTO MaTephalia U MPaKTHYECKUX
HABBIKOB pabOThI C MPOrPaMMHBIM [TAKETOM.

4 O0beM yueOHO# TUCUUIJINHBI.

O0beM TUCHMILINHBI
Buna yueOHoii padoThl Axan. | Actp.
3E
4. 4.
O0mast Tpy10eMKOCTb JUCHHUIIIIMHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,3 48 36
B TOM 4HcJie B popMe nmpakTu4ecKo noaAroroBku: | 0,45 16 12
Jlexiun 0,4 16 12
JlaGopatopusbie padotsl (JIP) 0,9 32 24
B TOM 4YHCIIe B (hopMe MPaKTUIECKON MOATOTOBKU: | 0,45 16 12
CamocrosiTesbHasi padora 1,7 60 45
KoHTakTHas camocTosTenpHas pabora 0,2 0,15
1,7
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 59,8 | 44,85
Bua uToroBoro KOHTpoJIf: 3auér

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIHMHBI
«MyabTHMAacIITA0HOE MOJIEJIUPOBAHNE CTPYKTYPbI, CBOWCTB U MPOLECCOB MOJIY4YEeHUSs
HAHOMATEPHAJTIOB
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1. Henp nucoMNIMHBI — O3HAKOMJIEHHE CTYAECHTOB C LIMPOKHM KpPYroM TEOpHil,
MOJXOJI0OB M METOJ0B B 00JacCTU MYJIbTUMACHITAOHOTO MOJIEIUPOBAHUS CTPYKTYphI, CBOMCTB U
IIPOLIECCOB MOJIY4EHHsI HAHOMATEPHAJIOB.

2. B pe3yabTare u3yueHusi JUCHUIJIMHBI 00Y4YAKOIIHICS T0JIKEH

Obaaoams clieayomUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

VK-1.1; VK-1.2; VK-1.5; I[IK-1.7; IIK-2.1; IIK-2.3; IIK-3.2; IIK-3.3

3namo:

— Teopernueckre  OCHOBbI ~ MOJEIMPOBAHMS C  HCIOJB30BAHHEM  KBAHTO-
MEXaHUYECKUX MOJIeNIel U METOI0B MOJIEKYJISIPHOU TUHAMUKY;

— OCHOBBI MOJIETMPOBAHMS C UCIIOJIb30BAaHUEM KJIETOUYHBIX ABTOMATOB;

— OCHOBBI  MOJENHMPOBAHUS C UCIOJB30BAHUEM PEIICTOUYHBIX YpaBHEHUMU
Bonsimana

— OCHOBBI MEXaHHMKH CIUJIOLIHBIX U T€TEPOrE€HHBIX CPE

— [ToHSTHSA UCKYCCTBEHHOTO UHTEJIEKTA, HEUPOHHBIX CETEN, SIKCIIEPTHBIX CUCTEM

— [ToaxobI K CO3IaHUIO0 MYJTBTUMACIITA0OHONW MOIETTH

Ymemn:

— Pemate 3agaun MoJeIUpPOBAHMS CBOMCTB, CTPYKTYpPbhl M MPOLIECCOB MOJTYyUYECHUS
HaHOCTPYKTYPUPOBAHHBIX MaTEPUAJIOB;

— [IpuMeHATh METOJIbI MAaTEMATUYECKOTO U KOMIBIOTEPHOTO MOJAEIUPOBAHUS ISt
IIPOTHO3UPOBAHUS CTPYKTYPBI U CBOMCTB HAHOCTPYKTYPUPOBAHHBIX MaTEPHUAIIOB;

— CoBmeniath MOJICNIM PA3HOTO MaciITadba

Braoemn:

— HaBbikamu BbIOOpa TpeOyemoil MaTeMaTHUeCKOM MOJAETH JUIs TpeCKa3aHus
CBOMCTB, CTPYKTYpPBI U IPOLIECCOB MOJYYEHHS] HAHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB;

— [IpuMeHATh METOJIbI MAaTEMATUYECKOTO U KOMIBIOTEPHOTO MOJACIUPOBAHUS IS
ONpeIeTIeHUs] CTPYKTYPBI U CBOMCTB HAHOMATEPHUAJIOB U HAHOCHUCTEM;

— HaBbikamu pa3paOoTKu MaTeMaTHYEeCKUX U KOMIIBIOTEPHBIX MOJIETEH

— AJITOpUTMAaMH ~ pPEIICHUS  YpaBHEHUW  MATEMAaTHYECKUX  MOJENICH WM
AIrOpUTMaMU KJIETOYHO-aBTOMATHBIX MOJeIIen

3. Kparkoe conepkanue QU CIUATIIAHbBI

Beenenue.

[Ipenmetrsl 1 meToAbl M3ydaeMoW IucHUIUIMHBL. [lenm um 3amaum kypca. Onucanue
OCHOBHBIX pazzienoB Kypca. CTpyKTypa Kypca M IpaBHJIa peHTHHIOBOM cucTeMbl. BBenenue B
npeaMeTHyto 061actb. OCHOBHBIE MOHATUS, ONPEIEICHUS, TEPMUHOIOTHS

Paznen 1. KBaHTOBO-MexaHMUYeCKHE MOJEJIN U METOAbI MOJIEKY/ISIPHOW JTUHAMUKHA

1.1.  OcHoBHBIE omnpeneneHus W TOHATHSA. KBaHTOBass XUMHUS W MOJEKYJSIpHAs
JuHaMuKa. TeHJAEHIIUU pa3BUTHSI HAHOMOAEIUPOBaHUs. MoACIUpPOBAHUE CTPYKTYPhI U MOJIEKYII
KJIACCHYECKUMHU MOJIXO/IaMH.

1.2.  KBaHTOBO-MeXaHMUYECKHE IOCTYIaTbl. YpaBHeHus Jlarpamwxka u I'amumibrona.
Knaccudukanust omepatopoB KBaHTOBOW MexaHWKA. (OCHOBHOE ypaBHEHHE KBAHTOBOMU
MEXaHUKH.

1.3.  MaremaTuyeckue OCHOBBI MOJEKYJISAPHOW JUHAMHUKH. AJTOPUTMUYECKHUE
OCOOCHHOCTH TPU MOACTUPOBAHUU METOAOM MOJEKYISIPHOW AMHAMUKHU TPH HKCIOJIb30BAHUU
HYJIEBBIX TPAHUYHBIX YCIOBHII.

Paznen 2. MaremaTnyeckoe MOAeJIHPOBAHHE CTPYKTYPbl M CBOMCTB HOBBIX
HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB C HMCIOJb30BAaHHEM KJIETOYHO-ABTOMATHOI'O
NMoAX0aa

2.1. Knerounblii aBroMar. KiieTouHble aBTOMATHI I MOACIUPOBAHUS HAHOCTPYKTYD.
Monenp arperauuu, orpanudeHHoi quddysueit. Moaens arperainu, OrpaHUYeHHON peakuuei.
bannmuctudeckas arperanus yactuil-kiaactep. Mojiens kiactep-kiacTepHoO# arperanuu. Mopenb
CllydailHBIX CTPYKTYp. Mogens crnabonepekpsiBatommxcs chep. Mojenb mepeKpbIBarOIIUXCs

chep.
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2.2. CTpyKTypHblE XapaKTEpUCTHUKM TOPHUCTBIX Tel. MoaenupoBaHue CTPYKTYp
TFeTEPOreHHBIX TBEPBIX Tell. MOAEINpOBaHNE CBOWCTB MOPUCTHIX TEJI U T€TEPOTrE€HHBIX TBEPIBIX
CTPYKTYP.

Pazgen 3. Maremaruueckoe MOJeJUPOBAHME HAHOCHUCTEM C MCIOJIb30BaHHEM
peleToYHbIX ypaBHeHuil boabumana

3.1 Mogenp pemierdaroro rasza. JIBymMepHasi MOJEIb peIIeTYaToro raza Jyuisi MoToKa.
IIpaBUIIO CTOIKHOBEHUM.

3.2 VYpaBHenue bonbumana s AUCKpEeTHOM ckopocTu. OrpanndeHus. Pacimvpenne
YenmeHa-DHCKOra Ha OCHOBE MOMEHTOB.

33 Pemeryateie ypaBHeHuss bonbunMana.  JlMckpeTu3anus IEpBOrO  IOpsIKa.
Huckperusanusa BToporo nopsaka. Pemeruarsiii Meton bosbiimana.

Paznen 4. Mexannka CIUIONIHBIX M IeTEPOreHHBIX Cpex AJIsi OMMCAHUA MPOLEeCcCOB
MOJIy4YeHHs] HAHOMATEPHAJIOB

4.1. [IpeameT ¥ METOJbl MEXAHUKU CIUIOMIHON cpenbl. OCHOBHBIE TUNOTE3bl. MeTo bl
ONMUCAHUs JBUKEHUS CIIOIIHON CPEeJIbl.

4.2. YpaBHEHUsS] MEXAHHKHU CIUIOIIHON Cpelbl: YpaBHEHUE HEPa3pbIBHOCTH; yYPABHEHHS
JBUKEHHUSI CIUIOLIHOM Cpelbl; YpAaBHEHUS MOMEHTOB KOJIMYECTBA ABWXKEHUSA. [[OMOIHUTEIbHBIE
COOTHOUICHUSI.

4.3. Xapakrepuctuku MHorodasnoit cpempl. Knaccudukanus — mMHOTodasHBIX
(TeTepOTeHHBIX ~ HEOAHOPOAHBIX)  cpea. (OCOOCHHOCTH  MaTeMaTUYeCKOrOo  OMUCAHUS
reTeporeHHbIX cped. OCHOBHBIE YPABHEHUS.

Pazgen 5. UcKycCTBEHHBIN MHTE/VICKT, MOAXO0AbI H PeLICHHUS JJI MATEeMaTHYeCKOI0
MOJEJTMPOBAHUSA CTPYKTYPbl CBOMCTB M METOA0B IOJYYECHUS] HAHOCTPYKTYPHMPOBAHHBIX
MaTepHuaJIoB

5.1. Tlonarune 006 MCKYCCTBEHHOM HHTEIUIeKTe. DYHKIIMOHATBHAS CTPYKTYypa CHUCTEMBI
MCKYCCTBEHHOT0 MHTeIIeKTa. HanpaBnenue pa3BUTHSI ICKYCCTBEHHOT'O UHTEIIICKTA.

5.2. Heiiponnsie cetu. BBegenue B HelpoHHBIE ceTU. VICKycCTBEHHAas MoOJielib HEHPOHa.
[Ipumenenue Heiiponnslii cereil. O0yueHne HelpoceTH.

5.3. DkcneptHble cuctembl. CTpyKTypa OKCHEpPTHOW CHCTeMbl. Pa3paboTka u
UCIIOJIb30BaHUE OJKCHEepTHBIX ceTeil. Kmaccudukamus skcnepTtHeix ceteid. [IpencraBneHue
3HAHUH B DKCIIEPTHBIX CUCTEMAX.

4 O0beM yueOHO TUCUUIJINHBI.

O0béM TUCHMIINHBI

Buabl yueOHo# padoThI 3E Axar . ASITp.
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4 144 108
KonTakTHasi pabora — ay1MTOpPHbIE 3aHATHSL: 1,3 48 36
Jleknun 0,9 32 24
[Tpaktuueckue 3ansatus (I113) 0,4 16 12
CamocrositesbHas padora (CP): 1,7 60 45
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLUIIINHBI 1,7 60 45
Bua konTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
By MTOroBOro KOHTPOJIS: JK3aMeH

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«TexHosornyecKkue CHCTEMbI B HAHOTEXHOJIOTHH»

1 Henp aucuMnaMHbl — (OPMUPOBAHUE 3HAHUNW O METOJAX MOJYYEHHUS Pa3TMYHBIX
HaHOPA3MEPHBIX/HAHOCTPYKTYPHUPOBAHHBIX MaTepHAJIOB, OCBOCHHE OCHOB OpraHU3alMd H
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MPOBEICHUS TEXHOJOTMUYECKUX MPOILECCOB MPOU3BOJICTB HAHOMATEPUAJIOB, U3YUEHUSI OTpaciien
INPOMBIIUIEHHOCTH,  OPUEHTUPOBAHHBIX HA  BBIMYCK MNPOAYKUHM C  IPUMEHEHHUEM
HaHOMAaTEePHAJIOB.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoamse ClieqyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

IIK-1.1; IIK-1.2; [IK-1.3; I[IK-1.7

3namu:

— cBOMcTBa M 00JacTH NMPUMEHEHHUS HAHOJUCIEPCHBIX MOPOIIKOBBIX, (YJJIEPEHOBBIX,
HAHOCTPYKTYPHBIX TBEPJbIX, JKUIKUX M Telb-00pa3HbIX MaTepHalioB, HAHOPAa3MEPHBIX
AIIEMEHTOB M 0OBbEKTOB, HAHOCHUCTEM;

— OCHOBHBIE KJaccu(UKaMM CHOCOOOB TMONYYEHUS Pa3IMYHBIX HAHOPa3MEPHBIX U
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB;

— OCHOBBI TEXHOJIOTUM MOIYYEHUS Pa3IUYHbIX HAHOMATEPHUAIIOB;

— YCTPOHCTBO H TPUHIUIBI PabOThl OCHOBHOTO OOOPYIOBaHHS JJis MPOLIECCOB
MOJIyYeHUs HAHOJUCIEPCHBIX TMOPOLIKOBBIX, (YJIEPEHOBBIX, HAHOCTPYKTYPHBIX TBEPABIX,
KUJKUX U TeIb-00pa3HbIX MAaTEPUAIOB, HAHOPA3MEPHBIX AJIEMEHTOB M 00BEKTOB, HAHOCHUCTEM.

Ymemo:

— IIPOBOJIUTH aHAIIN3 OCOOEHHOCTEH HAHOMPOIYKTOB U HAHOTEXHOJIOTHUH;

— NOa0MpaTh U COCTABJIATH CXEMbl TEXHOJOTHYECKOTO OOOpYIOBaHUS IJISl MOIY4YECHHUS
HAHOPA3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX MATEPHAIIOB.

Braoemy:

— HaBbIKAMM 10  TOCTPOEHUIO  TEXHOJOTMYECKUX  TMPOLECCOB  MPOU3BOJICTBA
HaHOpa3MEPHBIX/ HAHOCTPYKTYPHUPOBAHHBIX MaTEPHUAJIOB;

— HaBBIKAMH 110 TIPEIBAPUTEIHLHOMY TMOAOOpPY O0OOpYyIOBaHUS JJisi TPOU3BOJCTBA
HaHOpa3MEepHbBIX/ HAHOCTPYKTYPUPOBAHHBIX MaTEPUAJIOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue.

[TonsiTHE U OCHOBHBIE KJIACCU(UKAIIMKA HAHO U HAHOCTPYKTYPHPOBAHHBIX MATEPHAIIOB.

Paszoen 1. Ocnogvl nonyuenus HaHO- U HAHOCMPYKMYPUPOBAHHBIX MAMEPUATLOS.

1.1. Knaccupukanuu aucnepcHbIX cucteM. Kiaccupukamuss METOIOB TMOTY4EHUS
HaHOMAaTEPHUAJIOB.

1.2. ®u3UKO-XMMHUYECKHE U TEPMOAMHAMUYECKHE OCHOBBI TOJYYEHHUS] HAHO- U
HaHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB 10 IPUHIMIIAM «CHHU3Y-BBEPX» U «CBEPXY-BHU3.

Pasoen 2. Mexanuueckue memoouvl noayueHus HAaHOMamepuaios.

2.1. MeToapl MEXaHUYECKOTO U3MEILUECHUS.

MeToapl MEXaHMYECKOTO W3MENbUYCHHsS: [IapOBBIC, IJIaHETApHBIC, BUOpAIMOHHEIE,
BUXPEBBIE, THPOCKOMUYECKUE, CTPYHHBIE MEJIBHUIIBI, AaTTPUTOPHI.

2.2. MexaHOXUMHUYECKHI1 crtoco0.

MexaHoXUMHYECKHI crioco0. Mexanudeckas akTuBamus. JIMCIOKAIMOHHBIA MEXaHU3M
IUIacTHUeCKo  Jegopmauuu.  MOHOKpHCTAIB,  MOJUKPUCTAUIBL.  ManoyrioBele U
00JIbIICYTIIOBbIE TPAHUIIBI 3€PEH.

2.3. MeToipl HHTEHCUBHOM TIIACTUYECKON e OpMAaIIHH.

Meroapl HWHTEHCHBHOM IUIacTH4YecKoW Aedopmanmu. KpydeHue 1oa  BBICOKHM
JIaBJICHHEM, paBHOKaHalIbHOE yrioBoe npeccoBanue (PKY-npeccoBanue), MeToa BCECTOPOHHEN
KOBKH, paBHOKaHaJIbHas yrioBas BbITsSDKKA (PKY-BbITsSKKA), METO «IIECOYHBIX 4acOBY», METOJI
MHTEHCUBHOTO TPEHUS CKOJIbKEHUEM.

2.4. MeTtonpl TOJAYYEHUS HAHOMATEpPUAJIOB C  HCIOJB30BAHUEM MEXAHUYECKOTO
BO3JICUCTBUS PA3TUUHBIX CPE/I.

Meroasl noayyeHruss HAHOMATEpPUAJIOB C HCIIOIb30BAHUEM MEXaHUYECKOTO BO3JECHCTBUS
Pa3IUYHBIX CpEl: KaBUTAMOHHO—TUIPOAMHAMUYECKUN, BHUOPAIIMOHHBIN, METON YIapHOM
BOJIHBI, M3MEJBUYCHHUE YIBTPA3BYKOM, AECTOHALMOHHBIA cuHTe3. [lonmyueHune HaHoanma3oB B
MPOMBIIUICHHOCTH.

Pa3zoen 3. Qusuueckue memoovl nonyuenus HAHOMAMePUAOs.

3.1. MeTonbl pacubiIeHHS (TUCTIEPTUPOBAHUE).
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Mertoabl pacnbuieHus (aucrneprupoBanue). Pacnbuienue pacruiaBoB. Knaccuduxanms
CIocOOOB TOJYYEHUS] METAUNIMYECKUX IOPOIIKOB paclblIEHHEM paciuiaBoB. PacnbuieHue
CTpye raza win XKuAKocTH. CXeMBbI MOIa4yM JKUJKOTO METaUla B PaCIbUIMTENbHYIO (JOPCYHKY.
[lenTpoOexxHoe pacmbiieHue. PacnpuieHre pacTBopoB. DuU3MUECKHME OCHOBBI PACHBLUICHHUS.
Uucno Bebepa.

3.2. MeTto/ibl ucnapeHUsI—KOHICHCAIUH.

MeTtoasl nciapeHus—KoHIeHcauu. Kinaccudukaius MeTo10B HCTIapeHUSI-KOH ICHCAITUH.
TurenbHOE U Oe3TUTENBHOE HcTTapeHre. Harpes mia3moit, 1azepom, HHAYKITMOHHBIM.

3.3. Bakyym—cyOauMannoHHas TEXHOJIOTHSI.

Bakyym—cyonumarimonnas texnonorus. Craguu mporecca. CrocoObl 3aMOpakUBaHUS
HCXOJIHOTO pacTBopa. McrapurenpbHoe 3aMOpakUBaHUE.

3.4. DneKkTpudecKuil B3pbIB IPOBOJHUKOB.

DJIEKTPUYECKUH B3pbIB  MPOBOAHWKOB. OmnucaHue mpouecca, CXeMa YCTaHOBKH.
Knaccudukanust cmoco00B MoaydeHHs] HAHOMIOPOIIIKOB METOJOM 3JIEKTPOB3pPhIBA MPOBOIHUKOB
10 CKOPOCTHU BBOJIa YHEPTHH.

3.5. MeToibl peBpalleHuid B TBEPJIOM COCTOSIHUM.

Mertonpl npeBpanieHuid B TBEPAOM COCTOSIHMM. KoHTponmpyemas KpucTaau3auus U3
amoppHoro  coctosiHusa. OOnMydyeHWE  CIJIAaBOB  BBICOKOIHEPTEeTUYECKHMMH  YACTHUIIAMHU.
CHMHHUHTOBAHHUE.

Pasoen 4. Xumuueckue memoowi nonyyeHuss HAaHOMAmMepuaios.

4.1. YucTo XMMUYECKHE METO/IbI TTOJTYYCHHUST HAHOMATEPHAIIOB, KilacCHuHUKaIius.

4.1.1. Metoasl ¢ MOMOIIBI0 XUMUYECKUX peakiuil. MeToa OCaKIeHUs U COOCAXKICHUSI.
Meton rerepodazHoro B3auMOACUCTBHS. MeToa BOCCTaHOBICHHS. Mertamiotepmus. MeToas
30/Ib-T€JIb CHHTE3a, CcTaaud. Meron Ta3o(asHbIX XUMHUECKHX peakuuid. Tepmuueckas
JUCCOLMALS NITU TUPOIU3. MeToAbl OKUCICHUS.

4.1.2. DnexTpOXUMHUYECKHE METO/BL. DNEeKTpOOoCAKICHUE METaJUIOB.
DneKTpohIOTAIMOHHOE OCAXKICHUE. DIIEKTPOXUMUYCCKUN CUHTE3 U3 pacIliaBa.

4.2. OU3UKO-XUMUYECKUE METOEL.

Ouzuko-xumuyeckue  Meronpl.  Crmoco0 — HUCMApUTENBHOTO  TEPMOPA3IOKEHHS.
IIpumenenue nasepa. IIpuMeHeHHE PEHTIEHOBCKOIO U Y-U3JIydeHUs. MeTos 3JIeKTpOoayrOoBOro
paspsna. CHHTE3 HaHOMATEPHAJIOB B XUMHUUYECKOM TUTAMEHH cMecH Ta30B. [1ma3zMeHHsbIi crocoo.
[Mnazmoxumuyeckuit ra3o(a3Hblii CHHTE3 C UCIOIB30BAaHUEM JIA3€PHOTO M3IIydeHUs (ITOIyIeHUE
byiepeHoB).

Pasoen 5. buonoeuueckue memoowvl nonyuenus HaHOMAmepuaios.

buonoruueckue MeTOnbl TMOJIyY€HHsS HAHOMATEepHaloB M3 pAga OUOJIIOTHYECKUX
00bekTOB.  DeppuTHHBI U  CBSI3aHHBIE C HUMH  O€JKH, COJAEp)KaIIhe  Kele3o.
Marueroraktnueckue 0akrepun. IIceBno3yObl HEKOTOPBIX MOJUTIOCKOB. M3BNIeueHne HEKOTOPhIX
METaVIOB W3 TMPUPOAHBIX COCAMHEHUH NpU MOMOUIM MHUKpoopraHu3moB. [lomyuenue
HaHOMaTEPHAJIOB MTPU BBIPALIMBAHUY PA3IMYHBIX MUKPOOPTaHU3MOB, BOJOPOCIIEH, PACTEHUII.

3axniouenue.

O0600611eHrEe TPOHIEHHOTO MaTeprasa; pacCMaTpUBAaeTCs KaK MOJyYeHHbIE 3HAHUSI MOTYT
OBITh TPUMEHEHBI TIPU TPOBEJACHUM HAYYHBIX HMCCIEAOBAHUN B OOJIACTH TMONTYYCHHUS HAHO U
HAaHOCTPYKTYPHUPOBAHHBIX MAaTEPUAIOB PA3JINYHBIMA METOJAMHU.

4 O0bem yueOHOH THCHUILINHBI

N O0beM TUCHUTJIMHBI
Bun yueOHo# padoThI et

3E Akan. 4. | AcrTp.u.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
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KonTakTHas camocrositensHas paboTa 167 0.4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 59,6 447
Buja HTOrOBOro KOHTPOJIA: 3a4éT ¢ oneHKoM

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«YucjieHHbIe METOAbI pellieHUs] YPABHEHUI MaTeMaTHYeCKUX Mo/iesieid XMMUKO-
TEXHOJOTHYEeCKHX MPOLECCOB

1 Hesb TMCHUMIMHBI — U3YYUTh TEOPETUYECKUE OCHOBHI U CPOPMHUPOBATH Y CTYICHTOB
HaBBIKM YHCIEHHOTO perieHus nud@epeHanbHbIX YpaBHEHUNH, HA OCHOBE KOTOPBIX CTPOSTCS
MaTeMaTHYECKHUE MOJIEIH MPOIIECCOB XMMHUECKON TEXHOIOTUH, HEPTEXUMUU ¥ OMOTEXHOJIOTHH.

2 B pe3yabTaTe H3y4yeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHINKATOPAMH HX JOCTUKCHUS:

1IK-2.3; [IK-3.1; IIK-3.2; [IK-3.3

3Hamu:

— OCHOBHBIC THUIIBI AuddepeHInaIbHbIX ypaBHeHUN MareMatudeckux mozenei XTIl u
MOJXO/IbI K UX YHMCICHHOMY PEIICHUIO;

— OCHOBHBIE TIOJIO’KEHUSI TEOPUH PA3HOCTHBIX CXEM;

— TMpaBUJIa COCTABJICHUS PA3IMYHBIX PA3HOCTHBIX CXEM.

Ymemo:

— MPaBUIBLHO BHIOMpPATh METOJA YHCIEHHOTO pEIIeHUs s 3aJaHHOW CHCTEMBI
nudepeHIMaTbHBIX YPAaBHCHHUI;

— 3aMUCBHIBATh 3QJaHHYI0 PA3HOCTHYIO CXeMy Uil 3aJaHHoro aud(depeHIHaTbLHOTO
yYpaBHEHUS;

— BBITIOJIHSATH MTPEO0Pa30BaHUs, HEOOXOUMBIC JJIsI PEIICHUS] PAa3HOCTHBIX CXEM;

— pa3pabartbIBaTh pacYETHBIC MOIYJIU AJISl PEILIEHUSI PA3HOCTHBIX CXEM;

— OLIEHUBATh TOYHOCTH MOJyYEHHBIX PE3YyIbTATOB.

Braoemy:

— METOJaMH W TPAKTUYECKUMH HAaBBIKAMH  YHCIEHHOTO pEIICHUs ypaBHEHUI
MaTemarudeckux mozaeineit XTII;

— MPaKTUYECKUMHU HaBBIKAMU Pa3paOO0TKU MOJIYJEH ISl PEUICHUS CIOXKHBIX PACUETHBIX
3ajad.

3 KpaTkoe coaep:kanmne IUCHUNIHHBI

Paszoen 1. Ilocmanoexka 3adauu uUCIeHHO20 peuwieHUsi YPAGHEHUL MamemMamuideckKux
mooeneu XTII

1.1. Knaccudukanus auddepeHnnanbHblX ypaBHeHHH. HawanpHble W TpaHUYHBIC
YCIIOBHSI.

1.2. ITlpuBenenue ypaBHeHU MaTematndeckux mojaeneid XTI k 6e3pazmepHOMy BHTY.

1.3. Pa3paboTka TeCTOBBIX 3a/1a4 JJIsl YHCIECHHOTO PEIICHHUs YPAaBHEHHI MaTeMaTHIECKIX
monenen XTII.

Pasoen 2. Yucnennoe pewienue ypagnenus mooenu u0eaibHo20 6blmMeCHeHUs.

2.1. Annpokcumanus ypaBHEHHUS MOJIENIA UICATbHOTO BHITECHEHUS.

2.2. YcTOMYMBOCTh Pa3HOCTHBIX CXEM.

2.3. Pa3HOCTHBIE CXEMBI «SIBHBIN YTOJIOK» U «HESIBHBIN YTOJIOK).

2.4. Pa3HOCTHBIE CXEMBI «IIOJIKOBaY, «Z-CXeMa» U «kabapey.

2.5. MeTon TeCTOBBIX 337124 U OLEHKA TOYHOCTH YMCJIIEHHOTO PEIICHUS PeaTbHON MOJIETH
XTIL

Pazoen 3. Yucnennoe pewenue ypasnenus ougpysuonroii mooenu.

3.1. Annpoxcumanus ypaBHeHus 1uy3uoHHOM Moenu.

3.2. SIBHas pa3HOCTHAs CXeMa.

3.3. HesiBHast pa3HOCTHAs cXema.

3.4. PaznoctHas cxema Kpanka—Hukosncona.

3.5. YucnenHoe pemieHue ypaBHeHUs JUG(GY3HOHHOW MOAETH M MPOTOYHOTO
TpyOUYaTOrO peaxkTopa.

112



Paszoen 4. Yucnennvie memoowl peuienus MHO2OMEPHLIX OUDDepeHYUaAIbHbIX YPAGHEH UL
8 YACHBIX NPOU3BOOHDIX.

4.1. Perienne MHOTOMEpHBIX TU(depeHIMaIbHBIX YPpaBHEHUH TapaboIndecKoro TUIa.

4.2. Pemenne MHOTOMEpHBIX nU(depeHINaNTbHBIX YPABHEHUH B YaCTHBIX MPOU3BOIHBIX
1-ro nopsiaka.

4.3. Pemenne MHOTOMEpHBIX IU(DPEpEHIIMATBHBIX 3a7a4, OMUCHIBAIOIIUX ITPOIIECCHI
TG Py3Un U TETUIONPOBOJHOCTH.

Pazoen 5. Hucnennvle memoowvl pewienus: mamemamudeckux mooeneu, Onucvl8aroujux
CMAYUOHAPHBLE PEHCUMDbI.

5.1. Pemienne oqHOMEpHBIX CTallMOHAPHBIX 3a]ad.

5.2. PemieHne MHOTOMEPHBIX CTAallMOHAPHBIX 3a]1a4.

4 O0beM yueOHOH TUCHUILINHBI

Buna yueOHo# padoThI Ofbem aucuumIIMHbL
3E Akaa. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jlexun 0,89 32 24
[Tpaxtrueckue 3anstus (113) 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocTosiTesbHasi padora 1,78 64 48
KonTakTHas camocrositensHas paboTa 0.4 0,3
1,78
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 63,6 477
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ oneHKoH

AHHOTanuA padoyeil MpOrpaMmbl AU CHUNIMHBI
«HanonH:xeHepus B papManeBTHYECKUX TEXHOJIOTHUAX)

1 Henp auCcHMNJMHBI — H3y4YeHUE KJIACCHUYECKUX W  WHHOBAIIMOHHBIX  (C
UCIIOJIb30BAaHUEM HAHOWH)XEHEpUH) (apMaleBTUYECKUX TEXHOJIOTUH, H3Y4YEeHHE CII0COO0OB
MOJIyuyeHusl U TpeOOBaHMI K HAHOYACTHUIIAM KaK CPEJICTBY JOCTABKH JIEKAPCTBEHHBIX BEILIECTB U
KaK HOBBIX (DOpM JIEKaPCTBEHHBIX MPEMapaToB.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHUKECHUS:

IIK-2.1; [IK-2.2; IIK-2.3; [IK-3.3

3nams:

— KJaccuyeckue papMaleBTUYECKe TEXHOJIOTUU U 000pyI0BaHUE;

— HaHOTEXHOJIOTUU M 000py10BaHKE A1 (papMalleBTUKH.

Ymemn:

— onmcarh paboTy 000pyI0BaHUS;

— paccuuTaTh MaTepuaibHbIe OaJaHChl 1711 000pyI0BaHUs, TOA00paTh PEKUMBI PAOOTHI.

Braoemw:

— METOAMKAaMU IIPOBECHUS TaOJIETUPOBAHUS U aHAJIN3a COCTaBa MOJIYY€HHOM Ta0JIeTKH C
MIOMOIIBIO TPUOOpa Sotax sl pacTBOPEHUS;

— METOAMKAMU TOJIy4EeHHUs a’poresiei M 3arpy3Kd B HUX aKTUBHBIX (hapMalleBTUYECKUX
BELIECTB.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pazgen 1. OcHoOBHbIe KJIACCM(PMKAIMU M MOHATUS TEXHOJIOTHM JIeKAPCTBEHHBIX
dopm.

1.1. Cucrembl  Ki1accU(UKAUM JIEKAPCTBEHHBIX CPENICTB, JIEKAPCTBEHHBIX  (OPM,
BCIIOMOTaTeNbHBIX BellecTB. TpeOoBaHus, IPeabsIBIseMble K BCIIOMOTaTEIbHBIM BEIIECTBAM, U
UX BIHMsHUE Ha 3((EKTUBHOCT U Ka4EeCTBO JICKAPCTBEHHBIX IPENapaToB.
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1.2. bu3Hec-Mozienu MPOU3BOJACTBA M HMX oOpranu3anus. [lepcrneKTUBbBl W MPUHIHUIIBI
Pa3BUTHS TEXHOJIOTHH MPOU3BOJICTBA JIEKAPCTBEHHBIX CPEJCTB.

1.3. OcHOBBI OHOapMaIum.

Pasnea 2. OcHoBHble KjJaccMPUKANUM BHIAOB TBEPABIX JIEKAPCTBEHHBIX (opM.
TexHosornu u 060py10BaHMe 1l IPOU3BOACTBA.

2.1. Ilopomku kak JekapcTBeHHas ¢opma. TexHomoruu W 00OpyIOBaHUE IS
MPOU3BOJICTBA IMOPOMIKOB. TEXHOIOTUYECKUE CBONCTBA IMOPOIIKOOOPA3HBIX JIEKAPCTBEHHBIX
IpernapaToB.

2.2. Tabnetku kak JekapcTBeHHass Gopma. OCHOBHBIE TpeOOBaHUS, MPEIBSIBIIEMbIE K
tabyieTkaM. BecrmomoraTenbHbIe BeIeCTBA M HAITOJHUTEIIH.

2.3. Texnomornueckass cxema Tporecca TabnmetupoBanus. Cramum  mporecca
TaOJIETUPOBAHUS U TaOJIETOYHBIC MAIIIUHBI.

2.4. OCHOBHbBIE CTAIUM M MEXAaHHU3M IPOLIECCOB CYXOro M BIAXHOT'O TPaHYJIUPOBAHMS.
O6opynoBaHue sl TPAHYJIMPOBAHUS M CPAaBHEHUE PA3ITUYHBIX THUIIOB.

2.5. IlokpeiTHie TabyeTok oOosoukamu. TumoBoe oO0OpyJdOBaHWE Il HAHECCHHS
IIOKPBITHH.

2.6. ®acoBka, ynmakoBKa U MapKUpoBKa TadseTok. [I[puMensemoe 060pynoBaHue.

2.7. Kancynbl U KancyaupoBaHHbIE JieKapcTBa. TeXHOIOrMYecKas CXemMa IIpOor3BOICTBA.

Pazgen 3. OcHOBHbIe BHIAbI MATKHX, KUAKHX W ra3o00pa3sHbIX JIEKApPCTBEHHbIX
(¢opm. Texnosiorun u odbopyaoBanme 1Jisi IPON3BOACTBA.

3.1. Ma3u. Cragun TEXHOJOTMYECKOTo Mpolecca Mpou3BojcTBa Mazeil. [Ipumensiemoe
obopyoBaHue.

3.2. Cynno3utopuu. CrocoObl MOTyYeHUS M TEXHOJOTMYECKOe OO0OpyAOBaHHUE I
MPOU3BOICTBA CYMIO3UTOPUEB.

3.3. Omynbcun. ArperatuBHas yCTOMYMBOCTh SMYJIbCHUM U MEXAaHU3M AMYJILIUPOBAHUS.
Crioco6b1 npurotoBieHus sMmynscuil. [IAB B tekapcTBEHHBIX cpeiCcTBaXx.

3.4. Cycnensun. CBoiicTBA M yCIIOBUS  CTAOMJIBHOCTH  CyCHEH3WH. MeTombl
IIPUTOTOBJICHUS CYCIICH3UM.

3.5. Knaccudukarus a’po30yieid ¥ BUIBI a3pO30JIbHBIX cucTeM. CTaauu TPOU3BOACTBA
a’PO30JIbHBIX JIEKAPCTBEHHBIX ()OPM M TEXHOJOTHMYECKas JTUHHUS HAMOJHEHUS a’pO30JIbHBIX
0aJJIOHOB.

Pasnen 4. Cucrembl BOI0- U BO31YXONOATOTOBKH.

4.1. TpeOoBaHUsI K Ka4eCTBY BOJBI M BO3/lyXa, MCIOJb3yEeMbIX Ha (papMareBTUYECKUX
NpEANPUITHUSIX.

4.2. TpeboBaHus 10 00ECIIEYEHUIO TIPOU3BOJICTBEHHBIX MOMEIICHUN YUCTBIM BO3IyXOM,
o0opyoBaHuE IJIsi OUUCTKU BO3IyXa.

4.3. Knaccuduxaruss TUNOB BOJbI A1 (apMaleBTUYECKUX HYXJ, OCHOBHBIE CIIOCOOBI
OUYMCTKHU BOJBI ¥ IPUMEPHI COOTBETCTBYIOIIETO O00OPYIOBaHUS.

Pazgen 5. KonTposb kayecTBa M aHAJIUTHYECKHE CHCTEMbI HA (papManeBTHYECKUX
npeanpusTusXx.

5.1. MeTonbl KOHTPOJISL CHIPHS, MPOIIECCOB, TOTOBBIX JIEKAPCTBEHHBIX (GopMm. Hopmsl,
NpEeAbsIBIsIEMbIE K KAaueCTBY JIEKAPCTBEHHBIX MpenapaToB. ['pymnmbl mokas3aTesei KauecTBa U
aHAIUTUYECKOE 000PYI0BaHME IS OLIEHKU KayecTBa.

5.2. Mukpodmronarka. OCHOBHBIE TIOHSATHS W MUKPOQIIIOWIHBIE aHAJTUTHYECKUE
CUCTEMBI.

5.3. Xapakrepuctuku OcHOBHbIX mnipaBuil GMP. Ilonoxenus GMP-cranmaptoB u
OCHOBHbIE TpeOOBaHUs, MPEAbSBIAEMbIE K (papMalleBTUUECKOMY IIPOU3BO/ICTBY.

4 O0beM yueOHOH TUCHUILINHBI

. O0BbeM U CIUIIINHEI
Bup yueOHoii padoThbl et

3E Akan. 4. | AcTp.u.
O01mas Tpy10eMKOCTh TUCIHUIIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
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B TOM 4HcJje B popMe NPaKTHYeCKOi MOATOTOBKH 0,22 8 6
Jlexun 0,89 32 24
JlaGopatopusie padotsl (JIP) 0,89 32 24

B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,22 8 6
CamocrosiTesbHast padoTa 2,22 80 60
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 2,22 80 60
Bua koHnTpoJis:

JK3aMeH 1 36 27

KonrtakTHas paboTta — mpomMe)XKyTOUHAas aTTECTAIHS 1 0,4 0,3

[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOoroBoro KOHTpoJIsi: IK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«HaHnomeTrpoaorus»

1. Heap nucuunauHbl — GOPMUPOBAHKE Y CTYACHTOB MIPEICTABICHUS 00 OCHOBHBIX
OPUHLIMIIAX U TOHATHUSIX METPOJIOTUM M CTaHAapTU3auuu, PoccuiickoM M MeXIyHapOJAHOM
3aKOHOJATENLCTBE B 00JIACTH HAHOTEXHOJIOTUH, METO/IaX MPOBEICHUS TEXHUIECKUX U3MEPECHHIA
HAHOOOBEKTOB M HAHOCTPYKTYPHUPOBAHHBIX MaTEpUANIOB, CTaHAApTaX CHCTEMbl MEHEIKMEHTa
KauecTBa U aHaJln3a PUCKOB.

2. B pe3yabTare n3yyeHus: AMCHUIIMHBI 00Y4aIOMIUIiCS T0JKeH

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

HIK-1.1; [IK-1.2; IIK-1.3; [IK-1.4; IIK-1.6; IIK-1.7

3namu:

— METOAbl TEXHUYECKHX HM3MEPEHUU, BHUJIbI CPEICTB HU3MEPEHUH, MOHSITHUS ATATOHOB M
CTaHJapTOB, IKAJ U TOUHOCTH U3MEPEHUI;

— OCHOBHbIE NoJoxeHus cranaaptoB cepuu MCO 9001 u UCO 31000;

— POCCHIACKUE B MEXTYHAPOIHBIC CTAHIAPTHI B 001aCTH HAHOTEXHOJIOTHH;

— NpuOOpHO-aHANUTHYECKYIO 0a3y, PpEKOMEHJOBAHHYIO [UIsl HCIOJIb30BaHUS IPHU
MPOBEICHUHN U3MEPEHUN HAHOMATEPHAJIOB;

Ymems:

— paboTaTh C POCCHICKUME U MEXTYHAPOIHBIMU 0a3aMU TAHHBIX CTaHIAPTOB;

— COCTaBJISITh MMPOEKTHI IPOrpaMM M METOAMK U3MEPEHUI, CTAaHIapTOB;

— KIaccu(puIMpoBaTh BUIBI HAHOMATEPHAIOB B COOTBETCTBHH C MEXKIyHAPOIHBIM
CTaHIapTOM;

— BBIOMPATH CPENICTBA U3MEPEHH [IJIsl OIEHKU TTapaMeTPOB HAHOMATEPHAIIOB;

Braoemy:

— MOHATUHHBIM aNmnapaToM B O0JIACTH METPOJOTHUH, B TOM YHCJIE HAHOMETPOJIOTHUH,
CTaHJapTU3aLUU U TEXHUUYECKUX U3MEPEHHUIA;

— HaBBIKAMH PabOTHI C POCCUICKUMU U MEKIYHAPOTHBIMU CTaHIAPTAMH.

3. Kparkoe cogep:kanue 1UCHUIIHHBI

BBenenmue.

Bo BBeneHnn paccmarpuBaeTcs o0IIasi CTpyKTypa Kypca, Ieinu U 3a/IadH.

Pazgen 1. OcHOBHBIE MeKIYHAPOAHBbIE cTaHAAPThI kayecTtBa HCO

B pamkax nmanHoro Momysnst oOydaeMbie 3HAKOMSITCSL C ICTOPHEH TOSIBIICHUS U Pa3BUTHS,
a TaKXe COAECPKAHUEM JIByX OCHOBHBIX MEXIYHAPOIAHBIX cTaHaapToB cepuu MCO — crangaptrom
MEHEPKMEHTA KaueCTBa U CTaHJapTOM aHaJIM3a PUCKOB.

Pazgen 4. Cranmaprbl B 00J1aCTH HAHOTEXHOJIOTHII M pPeKOMEHAyeMble CpeacTBa
H3MepeHn i

B pamkax maHHoro Momyssi 00ydaeMble 3HAKOMSTCS C JIEHCTBYIOIIMMH Ha TEPPUTOPUHU
P® cranpapramu B 00NacTH HAHOTEXHOJOTHMH, a TaK)Ke 3HAKOMSATCS C MPUHIMIIAMU PAaOOTHI

115



CpencTB m3MepeHuid, pekomeHayemeie ctanaaprom ['OCT P 55723-2013/ISO/TS 1205:2011 B
KayeCcTBE OCHOBHBIX CPEACTB U3MEPEHUN XapaKTEPUCTUK PA3TMUYHBIX HAHOMATEPHAJIOB.
3aki0ueHue.

Jlaetcsa o0oOuieHre MNPONWIEHHOrO0 MaTepuana; paccMaTpUBaeTcs KaK IOJIyYeHHBIE
3HaHHUS MOTYT OBITh NPUMEHEHBI TPH MPOBEICHUU HAYYHBIX MCCICIOBAHUMN, HCIIBITAHHA
00BEKTOB PA3IUYHON MPUPOJIBI, B TOM YHCJIE U HAHOOOBEKTOB (KilaccuUKaIs, BHIOOp CPEICTB
U3MEpEeHUi, pa3paboTKa METOJWK IMOJIYUCHHUs, MPOTpaMM U METOJUK HCIBITAaHUH, BHIOOD
METOJIUK U3MEpPEHUs, MOArOTOBKAa HOPMATUBHON JOKYMEHTALINH).

4 O0beM yueOHOH THCHHMILINHBI.

O0BbeM JUCHUTIINHBI
Buj yueOHoi1 padoThl Axax, | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh AU CIUNJIHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3AaHATHS: 0,9 32 24
Jlexiumn 0,45 16 12
JlaGopatopusbie padotsl (JIP) 0,45 16 12
CamocTosiTesibHasi padoTa 2,1 76 57
KonrakTHas camocrositensHas pabora 0,4 0,15
2,1
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 75,6 56,85
Buja uTOroBOro KOHTpOJIs: 3auer

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«CucreMbl ynpaBjeHHsi B HAaHOMHKeHepU

1 Heab aucOUMIUIMHBI — O3HAKOMJICHHE OOYYaIOIIHUXCS CO CTPYKTYPOH, OCHOBHBIMH
CBOMCTBaMH M KJIacCH(UKAIIMEH CHUCTEM aBTOMATHUYECKOTO YIPaBIEHUS MPolleccaMi Ha Makpo-,
MUKpPO- U HAHOYPOBHE, U3yUEHHE METO/IOB aHAJIN3a U CUHTE3a TAaKUX CHUCTEM.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams cleayomuMy KOMIETSHIIMSIMU U HHIAUKATOPaAMH UX JOCTUKECHUS:

VK-2.2; [IK-2.1; [IK-2.2; I[IK-2.3

3namo:

— OCHOBBI TEOPUHU YIIPABICHUS;

— METOAbl U CpEACTBa KOHTPOJS OCHOBHBIX IapaMeTpoB OOBEKTOB YIpPaBIEHUS Ha
MakKpoO-, MUKPO- U HAHOYPOBHE;

— KJIaccU(PUKAIUIO0 CHCTEM aBTOMATHYECKOIO YTPaBJICHMS, UX OCHOBHBIE DJIEMEHTHI U
MPUHIHUIIBI TOCTPOCHUS;

— OCHOBHBIE 3aKOHBI YIIPABIICHUS;

— 0COOCHHOCTH YIpaBIEHUS MPOIlECCaMU Ha HAHOYPOBHE;

— c1ocoObl HAHECEHUS! YTIPABJISAIONINX BO3CHCTBHUI Ha HAHOpa3MepHbIE OOBEKTHI.

Ymemy:

— SKCHEPUMEHTAIbHO U AaHAJTUTUYECKH OINpEeAeNsATh CTaTUYeCKUe U JUHAMUYECKHE
XapaKTePUCTUKU OOBHEKTOB YIPABIEHUS, B TOM YHCIIE, HA HAHOYPOBHE;

— BBIOMPATh PallMOHATIBHYIO CTPYKTYPY CUCTEMBI YIIPABJICHHUS;

— aHAJIM3UPOBATh ABTOMATUYECKHE CHCTEMbl PEryJIUpPOBaHUS C TOYKH 3pPEHUS HX
YCTOMYMBOCTU M OCHOBHBIX MOKa3aTeNiel KauecTBa PeryInpOBaHHUs.

Braoemy:

— METOJaMH YINpPaBICHHUS XMMHUKO-TEXHOJIOTMYECKHMHU TMpoIeccaMd M METOJaMH
PETYIHPOBAHUS MTAPAMETPOB OOBEKTOB YIIPABJICHHUS;

— METOJaMH aHaJIn3a XMMHUKO-TEXHOJIOTHYECKOI 0 Mpoliecca Kak 00beKTa yIpaBiIeHUS;

— METOJIaMH pacyeTa OJHOKOHTYPHBIX M MHOTOKOHTYPHBIX ABTOMAaTHYECKHUX CHUCTEM
perynupoBaHus;
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— CpeACTBaMH MOJEINPOBAHUS CUCTEM YIIPABIICHUS.

3 Kpartkoe coaep:xaHue JUCUMILIHHBI

Bseoenue. lenn w 3amaum nucuumiinHbl. KpaTkuil McTOpuYecKdid O4YepK CO3IaHUS
ABTOMATUYECKUX CHUCTEM PETYIUPOBAHUS.

Paszoen 1. OcHnosuvie nowsmus u onpedeieHuss 8 o00IACMU YAPAGIEHUSL XUMUKO-
MEeXHONO02ULECKUMU NPOYECCamil.

1.1. OcHOBHBIE TEPMHHBI U OIIPEIEICHMUSL.

1.2. Uepapxuyeckasi CTpyKTypa CUCTEM YNPABICHUS XUMUYECKUMU MPEANPUATHIMU.

1.3. Knaccuduxkanus cucrem ynpasneaus X TI1.

1.4. KayectBo, OBICTpPOACHCTBHE W  yCTOWYMBOCTH CHCTEM  aBTOMATUYECKOTO
perynupoBanus (ACP).

1.5. Dranbl ananu3a u cunreza ACP.

1.6. ITosunmmonurie ACP.

1.7. IIpobnema HaOIIOAAEMOCTH M YIIPABIIEMOCTH MIPOIIECCOB HA HAHOYPOBHE.

Pazoen 2. Jlumeunvie cucmemsvr asmomamuueckoeo  peayauposarus. (OcCHOBb
Mamemamuyecko20 ONUCAHUAL.

2.1. Ctatuyeckre U TMHAMUYECKUE XapaKTepUCTUKH 3JieMeHTOB ACP.

2.2. Tunossie 3BeHbst ACP.

2.3. IIpeobpazoBanue Jlamnaca. [lepenarounsie GyHKIMHU 351eMeHTapHBIX 3BeHbeB ACP.

2.4. YacToTHBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX 3BeHbeB ACP.

2.5. TunoBkle 3aKOHBI PETYIUPOBAHUS.

Paszoen 3. Ananuz pabomut oonoxkoumypuou ACP.

3.1. YcroitunBocts ACP.

3.2. Pacuer napametpoB HacTpoiiku ACP.

Pazoen 4. Memoovl noswviwenus kavecmea pe2yiupo8aHus XUMUKO-MEXHOLOSULECKUX
npoyeccos.

4.1. KackagHble CUCTEMbI aBTOMAaTUYECKOTO PETYIMPOBAHUS.

4.2. KoMOMHUPOBaHHbIEC U CBSI3aHHBIE CUCTEMBl aBTOMAaTHYECKOT'O PETYIMPOBAHUSI.

Paszoen 5. Ynpasnenue npoyeccamu na nanoyposHe.

5.1. OcoOGeHHOCTH TOTYUYEHHUS XapaKTEPUCTUK HAHOPA3MEPHBIX OOBEKTOB YIIPaBICHUS.

5.2. CriocoObl HaHECEHUS YIPABJISIFOITUX BO3CHCTBUM.

5.3. Knaccugukaius HCIIOTHUTEIbHBIX YCTPOHCTB.

5.4. [Ipumepsl ympaBieHHS TPOIECCAMH HAa HAHOYPOBHE: HAHOIO3UIIMOHUPOBAHME,
MPOIIECCHI CAMOCOOPKH, HAHO(ITFOUTHBIE KaHAITBI.

4 O0beM yueOHO# JUCUMIIJIMHBI

Bua yuebHoii padoTbI O0bem 1M CUMIIIMHBI
3E Akan. 4. | AcrTp.u.

OO0masi Tpy10€eMKOCTh 1M CHUTNTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
Jlabopartopusie pabots (JIP) 0,44 16 12
CamocrosiTesbHast padoTa 1,67 60 45
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 1,67 60 45
Bua konTpoJs:
Ix3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Bua uTOroBoro KOHTpoJIsi: IK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
«MeTtoabl KHOepHETUKH B HAHOUHKEHEPUN»
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1 Heap AMCHUIUIMHBI — W3JI0KUTh METONOJIOTMIO M alITOPUTMBI  ONTUMHU3ALUU
IPOLECCOB B 3aJayax Uil HAaHOMH)KEHEPUM M OKCIEPUMEHTAIBHBIX HUCCIIECIOBAHUM,
UHTEpIpPETalluy TOJIyYEHHBIX PpEe3yJbTaTOB ONTHUMHU3ALMU U OOYYUTh CTYIEHTOB HaBBbIKAM
NPaKTUYECKOH paboThl MO ONTHMU3ALMU CJIOXKHBIX HAHOIPOIECCOB, MeTolaM 00paboTKH
JKCIIEPUMEHTAIBHBIX JAHHBIX U IUIAHUPOBAHUS DKCTPEMAIIBHBIX DKCIIEPUMEHTOB.

2 B pesyabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0UICS TOJI/KEH:

Obnadamye cleayomUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHUS:

VK-2.2; VK-2.3; IIK-2.2; [IK-2.3; IIK-3.3

3nams:

— METOZBI ONITUMHU3ALMH B HAHOMHKECHEPHH;

— COBPEMEHHBIE AITOPUTMBI JIUCIIEPCUOHHOT0, KOPPEISLUOHHOIO U PErPECCHOHHOIO
aHAJIN30B;

— IUIaHbI SKCIIEPUMEHTA JUIsl PELICHUS 3a/1a4 ONTUMHU3aLUH.

Ymemn:

— BBIOpATh METOJ] ONTHMHU3ALUHU CJIOXKHBIX MTPOIIECCOB, aCKBATHBIM MOCTAHOBKE 3a/1a4H;

— BBIOpaTh COOTBETCTBYIOILYIO IIOCTAHOBKE 3a/1a4ll CTPATETHUIO NP KCIEPHUMEHTAIBHOM
MOMCKE ONTUMAIbHBIX YCIOBUM;

— BBIOpATh IJIaH HKCIIEPUMEHTA JIJIs pEIIeHUs 3a/1a4l ONTUMHU3ALIH.

Braoemw:

— METOAAMHM ONTHMMM3alMM B HAHOWH)KCHEPHUM W ONTHUMHU3ALUN HKCIEPUMEHTAJIbHBIX
UCCIIEIOBaHM B 00J1aCTH HAHOUHKCHEPHH.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Beenenue.

OCHOBHBIE TIOHATHSA U ONIPEACICHUS.

Pa3znesn 1. OcHOoBHBIe XapaKTepucTHKH ciay4dailHbIX BednuuH (CB). Onpenenenue
napamMerpoB GyHKIMHU pacnpeneeHns.

1.1. OcnoBuble xapaktepuctukun CB. CBoiicTBa MaTeMaTH4eCKOTO OXHUJAHUA U
nucnepcuu. PaBHoMepHOe M HOpMalbHOE pacnpesieneHus. 3aiada 00 abCOMIOTHOM OTKJIOHEHUH.

1.2. 'enepanbHas COBOKYIMHOCTh W CiydaiiHas BblIOOpka. MeTox MaKCHMaibHOTO
npaBaono06ms. OIeHKH.

1.3. Knaccupukanuss ommbok u3mepenus. OmpeneneHrue TUCIEPCHHM IO TEKYIIUM
U3MEPEHUSM.

1.4. loBepuTenbHble HHTEpBabl M JOBEPUTENbHAs BEPOSITHOCTh. (CTaTUCTHYECKHE
runotesbl. [IpoBepka 0qHOPOIHOCTH pe3yJIbTaTOB U3MEPEHHUI.

Pa3nes 2. MeToabl KOPpeJSIIHOHHOIO U PErPecCHOHHOI0 aHAJIM30B.

2.1. Meton koppensiuonHoro ananusa. KoaduimenTsr koppesiun.

2.2. [lpubnmxennass perpeccus. MeToJ HaMMEHBIIMX KBaJIpaToB. PerpeccMOHHBIN
aHaJIN3.

2.3. Meroa MHO>KECTBEHHOM KOPPEISALIUY.

Pazoen 3. Memoouwl nianuposanus sxcnepumenma.

3.1. OcHOBHBIE TIOHATHUS TEOPUHU IUIAHUPOBAHHUS HKcHepuMeHTa. [lomHblii (akTopHBIH
JKCIIEPUMEHT.

3.2. IpoGHBIi (paKTOPHBII SKCIIEPUMEHT.

3.3. OnTuMu3anus METOJAOM KPYTOrO BOCXOKACHHUS 1O MOBEPXHOCTH OTKIIMKA.

3.4. Komno3unnonssle miaaHsl 2-ro nopsanaka bokca-Yuiacona. OpToroHanabHbIE IUIAHBI
BTOPOTO MOPSAKA.

3.5. PorarabenbHble 11aHbl BTOporo nopsaka bokca-Xanrepa.

Pazgen 4. OcoOeHHOCTH ONTHUMHU3AUMH MPOLECCOB 1/ HAHOMHKEHEPUH B XMMHUM,
(apmaneBTHKe 1 OMOTEXHOJIOTHH.

4.1. Knaccudukanus mpoIeccoB il HAHOMH)KCHEPUU B XHUMHH, (apMmarieBTUKE U
OMOTEXHOJIOTHH. XapaKTePUCTUKA MapaMEeTPOB CHCTEM, MaTEMAaTUYECKHE MOJEIM U UX POJIb B
pEILICHNH 3a/1a4 ONTUMHU3AL1H.
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4.2. Dxonomuyeckast 3(p(PEKTUBHOCTh TEXHOJIOTMYECKUX MpoIeccoB. Bumael kpurepues
ONTUMAIBHOCTH.

Pa3znea 5. AHaIuTHYeCKHE MeTOALI ONTHMM3AINH.

5.1. MeToibl ONITUMHU3alMK, OCHOBaHHBIE HA KJIIACCHYECKOM MAaTEMATHYE€CKOM aHAJIN3E.

5.2. YcnoBHBIN 3KCcTpeMyM. MeTo1 HeonpeieeHHbIX MHOXKUTeNel Jlarpanika.

Pazgen 6. MeToabl MaTeMaTH4eCKOro NPpOrpaMMHUPOBaHMS.

6.1. MeToz reoMETpUYECKOTO IPOTPaMMHUPOBAHUS.

6.2. MeTo1 TMHEMHOTO TPOrpaMMHUPOBAHUS.

6.3. Metoa IMHAMUYECKOTO TPOrPaMMHUPOBAHUS.

4 O0beM yueOHOH TUCHUILINHBI

. O0BbeM TUCIUIIIINHEI
Buna yueOHo# padoThI et

3E Akan. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPaKTHYECKOH MOATOTOBKH: 0,22 8 6
Jlexun 0,89 32 24
[Ipaktuueckue 3austus (113) 0,89 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKON MTOATOTOBKHU: 0,22 8 6
CamocrosiTesbHasi padoTa 2,22 80 60
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
2,22
CaMocCTOsITENbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 79,6 59,7
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ oIeHKoH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«IKcnepUMeHTAJIbHbIE METO/Ibl UCCJIeI0BAHNS U MO/IeJTUPOBAHNS CTPYKTYPbI, CBOHCTB H
MPoLECCOB MOJYYEeHUSI HAHOMATEPUAJIOB)»

1. Heas aucuMmiuHbl — (GOPMHUPOBAHHE Yy CTYIEHTOB HAaBBIKOB: 00pabOTKH
PE3yNbTaTOB 3KCIEPUMEHTOB, Pa3pabOTKU MaTeMaTHYEeCKUX MOJEJeH, peaqnu3alun alropuTMOB
pemieHust  3a7a4  MOJAETUPOBAHMUA  CTPYKTYpBl, CBOHCTB M  IPOLIECCOB  IMOJYyYCHHS
HAaHOMAaTEpPHAaJIOB.

2. B pe3yabTare n3yyeHusi JMCHUILUIMHBI 00yYarOUIUics 101KeH

Obaaoams cliefyomUMy KOMIETCHIIMSIMA U UHANKATOPaAMH UX JOCTHUKECHUS:

IIK-2.1; TIK-2.2; [IK-2.3

3namo:

— MaremMaTHuecKue ¥ KOMIBIOTEpHBIE  MOAETM  JJs  OCYIIECTBJICHHUS
MOJICTIUPOBAHUS CTPYKTYpPbI, CBOMCTB M MPOLIECCOB MOJYyYEHUS HAHOCTPYKTYpPUPOBAHHBIX
MaTepHasoB;

— Matematuueckue MOJEIHW CO COCPEJOTOYCHHBIMH U pacHpelelICHHBIMU
napaMeTpamu;

— AJITOPUTMBI TOCTPOCHUSI OHOCIOMHBIX U MHOTOCIIOMHBIX HEMPOHHBIX CETEM.

Ymemn:

— [IpoBoauTh SKCIEpUMEHTAIbHbIE MCCIEIOBAaHUS ISl OMNPENCNICHUsS CBOWCTB M
CTPYKTYpbl MaTE€pHAaJIOB;

— Pemate  3amauMm  MaTreMaTHYECKOTO  ONUCAHMS,  OCYHIECTBISATH  BHIOOP
HEO0OXOMMOT0 METO/1a PEILIEHUSI COCTABJICHHONW CUCTEMbI YypaBHEHUI;

— CpaBHUBaTh pe3yabTaThl SKCIEPUMEHTAIBHBIX HCCICIOBAaHUI C pe3yabTaTaMu
KOMIIBIOTEPHOT'0 U MAaTEMAaTUYECKOT0 MOJIEIMPOBAHHSL.

Braoemw:

— MeTtonamu uaeHTU(UKAIMY MaTEMaTHUYECKUX M KOMITBIOTEPHBIX MOJIETIEH;

— AnropuTMaMu pacdyera CTPYKTYpbl U CBOWCTB HAHOCTPYKTYPHPOBAHHBIX
MaTepuasos;
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- AJIFOpI/ITMaMI/I pacucTa OCHOBHBIX TCILIO-, MacCOOOMEHHBIX IMpOLECCOB.

3. Kparkoe cogep:kanue 1UCHUIIHHBI
BBenenmue.
Pazgen 1. KomnbloTepHble MOAeJM HAa OCHOBe KJIETOYHBIX aBTOMATOB,

AJITOPUTMU3ALUS.

1.1.  Tunsl KJ1€TOYHO-aBTOMATHBIX MoJiesiel B paboTe ¢ makerom NanoStruct

1.2. W3ydenue mopenei, aJrOpuTMOB pa3IMYHBIX THUIIOB KJIETOYHBIX ABTOMATOB,
pelIeHre KOHKPETHBIX MOCTPOCHUS CTPYKTYPBI, IPOBEPKH a/IeKBaTHOCTHU B makeTe Nanostruct

1.3.  Mogenn u aiaropuTMbl KJIETOYHBIX aBTOMAaTOB JJi YCTAHOBJIEHUS CBOMCTB
HAaHOCTPYKTYPUPOBAaHHBIX MaTEPHUAJIOB: MOPUCTOCTH, pACHpPEIENICHUs TMOp MO pa3Mepam,
JIEKTPONPOBOIHOCTH, TEMIOIPOBOJIHOCTH.

Paznean 2. MoaeaupoBaHue NMPOLECCOB ¢ MCMOJIb30BAHMEM KJIETOYHO-AaBTOMATHBIX
MojeJIell U pelier4aTbiX ypaBHeHn boabumana.

2.1. MopgenupoBanue mnporecca nuddy3un. MoaenupoBanue mporecca aacopOInu.
MopenupoBanue mpolecca pacTBOPEHHs JIEKapCTBEHHBIX (opM. MojenupoBaHue mpoiecca
KpHUCTa/UIM3aluu. MoaennpoBaHue XUMUYECKON peakiiny.

2.2.  IIporpaMMHO-BBIYMCIUTEIBHBIA KOMILIEKC ISl CO3/IaHUs MU(PPOBBIX TBOWHHUKOB
a’poresien.

Pa3nes 3. MaremaTn4yeckre MOJeIH ISl OMMCAHUS CTPYKTYPbI H CBOIMCTB MOTOKOB
B annapare. Mojeiu co cocpeloTOYeHHBIMH apaMeTpaMu.

3.1 Mopaenu ueanbHOTO CMEIICHUS! U BHITECHEHUSI.

3.2 Sdyeeunsie u nudHy3UOHHBIE MOJICTH.

Paznen 4. MogeaupoBanue MnpouneccoB TIHAPO-, TIa30AMHAMHMKH H TeIuIo-,
MaccornepeHoca B annmaparax. Mojesu ¢ pacnpeejieHHbIMH IapaMeTpaMH.

4.1. MoaenupoBaHue rupo-, Ta30JMHAMUKH B anmnapare B nmakere Ansys Fluent

4.2. MonenupoBaHuE MaCCOOOMEHHBIX MPOIECCOB

4.3. MoaenupoBaHHe TEIIOOOMEHHBIX IPOLIECCOB

4.4. TTpumepsl MOACITUPOBAHUS MUKPOQIIIOUIHBIX YUTIOB B akeTe Ansys Fluent

Pazgen S. HeiiponHsblie ceTn

5.1. OnHocnoliHast HEHPOHHAS CETh.

5.2. Obyuenue HeiipoHHOU ceTu. Metoasl ontumu3zanuu. [Ipasuno oOydenus Yuuapoy-
Xodda. Anroputm 00yuenus ogHocmoitHo HC.

5.3. MHorocnoifHass HepoHHas ceTh. AJITOPUTM OOPATHOTO PACIPOCTPAHEHUS OLIHMOKH.
Anroput™m 00ydeHus Muorocioiron HC.

4 O0beM yueOHOH THCHHMILINHBI.

But yueHoii pagoThI O0bemM TUCUUTJIMHBI
3E Akan. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlabopartopusie pabots (JIP) 1,78 64 48
CamocrosiTesbHasi padora 2,22 80 60
KonTakTHas camocrositenbHas paboTa 0.4 0,3
2,22
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 79,6 59,7
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ oeHKoH

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«HaHouH:KeHepUs B OMOTEXHOJIOT UM

1 Heap (ucuMNIMHbI — U3yYeHHE OCHOBHBIX HAHOUHXKEHEPHBIX CTPYKTYpP M IPUHIIUIIOB
WX OpraHu3allid, TPUMEHSIONUXCS B OWOTEXHOJOTHUH, O3HAKOMIIEHHE C MPUPOTHBIMU
HAaHOMAIIMHAMM ¥ HAHOMOTOpaMH, NIPHUHULIIAMH CaMOOPTaHM3allMM M CaMOCOOpPKH Kak

120



MPUPOIHBIX OMOJIOTUYECKUX CTPYKTYp, TaK U OMO- U HAHOMATEPUAIOB, OCHOBHBIMH MOJCIISIMU
MaTeMaTuyeckoil  OMopu3MKM M  NPOrpaMMHBIMH ~ TMaKeTaMu  JUIsi  MOJEIHpPOBaHUS
OMOHAHOCTPYKTYD.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

HIK-2.1; [IK-2.2; IIK-2.3; [IK-3.1; IIK-3.2; IIK-3.3

3namu:

— 0COOEHHOCTH CTPOEHUSI OMOTEHHBIX MOJIEKYIT,

— KJaccu(UKaUi OCHOBHBIX MOJICJICH MaTeMaTHIeCKO ONO(U3UKH,

— BHUJIbI B3aUMOJICICTBHI B MOJIEKYJIAX;

— 9BOJIIOLMOHHBIN ¥ MHKEHEPHBIH MOAXO0/AbI K CO3/IaHNI0 OMOHAHOMAIIINH;

— OCHOBHBIE TPOTPAMMHBIE CPENICTBA AJII MOJICTUPOBAHUSI OMOHAHOCTPYKTYD.

Ymemn:

— aHATM3UPOBATH CTPYKTYPY OMOIOTHYECKHUX MOJIEKYIT;

—noaoupaTh KUHETUYECKHE 3aBHCHUMOCTM HAa OCHOBaHMM 0a30BBIX  Mojeneil
MaTeMaTHYeCKOH OMO(pU3NKH;

— OIpeeNATh MPUHIUIIBI CAMOAacCEMOIUPOBaHUS IS psia OUOIOTHYECKUX CTPYKTYD;

— aHATM3UPOBATH CTPYKTYPY HEKOTOPHIX OEITKOB;

— OMHCHIBATh pabOTy HEKOTOPHIX OMOHAHOMAIITHH.

Braoemy:

— HaBBIKAMH pacuera Ha OCHOBaHHUH MOJeJiel MaTeMaTHuyecKo Onopu3nku;

— HaBBIKAMH OTHECEHHS BEIECTBA K KJaccy OWOTCHHBIX MOJIEKYT IO CTPYKTYypHOM
opmyure;

— HaBBIKAMH MTOUCKA UHPOPMAIUH TI0 CTPYKTYypE OMOTCHHBIX MOJICKYII.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Beeoenue.

OcHoBHble TTOHATHS U onpereneHus. OcOOEHHOCTH U pa3iuyusi OMOHAHOTEXHOJIOTUU U
HaHoOMOTexHoJornu. HaHoOuoTexHonOrMs B OHOTeXHOJNOTMH. PazMepbl OHMOJOTHYECKUX
HAHOCTPYKTYD.

Paszoen 1. Cmpoenue buocenHvlx MOIEK)IL.

1.1. Bona. YrneBonsl. AMUHOKHCIOTEL. benku. JInnuael.

1.2. HykenHOBBIE KUCTOTHI.

1.3. Bupycsl.

Pa3zoen 2. basogvle modenu mamemamuueckou OUODUIUKU.

2.1. Monenu HeOrpaHUYEHHOTO M OTPAHUYEHHOTO POCTA.

2.2. Mojenu ¢ orpaHMYeHHEM 110 CyOcTpary.

2.3. Konkypenius, oTo0p, MOJIEITN Ha OCHOBE KOHKYPEHTHBIX COOTHOIIICHUM.

2.4. Mogenp NpOTOYHOM KyIbTYpPbl MUKPOOPTaHU3MOB.

Pazoen 3. Coz0anue npupoonvlx buoHanocmpyxkmyp.

3.1. Mepapxudeckue cTpaTeruu CO31aHus IPUPOIHBIX OHOCTPYKTYP.

3.2. ®opMupoBaHUE CTAOMIIBHBIX CTPYKTYP MPHU OCIKOBOM (POJITUHTE.

3.3. Camoc60pKa NpUPOIHBIX OMOJIOTHYECKUX CTPYKTYD.

3.4. IlpumeHeHne OMOHAHOMATEPHUAIIOB.

Pasoen 4. buonanomawunul.

buonanomamuubl. [logxonsl k co3maHuio OuoHaHOMamH. [Ipumepsl TPUPOAHBIX
HAHOMAIITMH. DBOJIIONMOHHBIA U MHXEHEPHBIN MOIXO/IBI K CO3/IaHUI0 OMoHaHOMamuH. [IpumMepsl
OPUPOJHBIX  HAaHOMAIIMH. OHepreruka OuoHaHoMmamuH. [loHsTHe OUMOHAHOMOTOPOB.
Buonorndeckre HaHOABUTATENN: KTYTHKH U PECHUYKH.

Paszoen 5. Ilpoepammmnvie naxkemol 0151 mooenuposanus ouonanocmpykmyp. Ilonamue
ouourgopmamuxu.

O0630p mporpaMMHBIX CPEACTB Ui MOJEIUPOBAaHUS OMOHAHOCTPYKTYp. MeTtombl
MOJIeKyJIsipHOM nuHaMuKu. KiterouHo-aBToMaTHbIN noaxo. [lonstue OuonndopMaTHKH.

3axnouenue.

O06o0011eHre TPOIIEHHOTO MaTeprana.
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4 O0beM yueOHOH TUCHUILINHBI

Bua yueBHoii padoTbr O0bem 1M CUMIIIMHBI
3E Akan. 4. | AcTp.u.
OO0masi TPy10€eMKOCTh 1M CHUTNITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPaKTHYECKOH MOATOTOBKH: 0,22 8 6
Jlexun 0,89 32 24
Jlabopartopusie pabots (JIP) 0,89 32 24
B TOM 4HcIe B popMe MPAKTUYECKON OJATOTOBKHU: 0,22 8 6
CamocTosiTesbHasi padora 2,22 80 60
KonTakTHas camocrositenbHas paboTa 0.4 0,3
2,22
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 79,6 59,7
Bug uTOoroBoro KOHTpoJIsi: 3a4€T ¢ OLleHKOH

5.3 IucuunauHbl 4acTH, GopMHUPYyeMoii y4aCTHUKAMHU 00pa30BaTeJbHbIX OTHOLICHHIT
(IMCHMIIMHBI IO BHIOOPY)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«BbIYMCANTENbHBIA IKCIIEPUMEHT B 321a4aX HAHOUHKEHEePUN»

1 Heab DUCUMIUIMHBI — U3YYUTh METOJbI U MPUEMBI MPOBEACHHS BBHIYHCIUTEILHOTO
JKCIIEPUMEHTa Ha MaTeMaTUYECKUX MOJENSAX KOHKPETHBIX TEXHOJIOTUH  IOIY4YeHHUS
HAHOMAaTEPHAJIOB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obaaoams CeNyIOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

1IK-2.3; I[IK-3.1; IIK-3.2; [IK-3.3

3namo:

— MeToAbl TEePMOJMHAMUKH W  MaTeMaTUYeCKOTO  MOJEIMPOBAHUSA  IPOLECCOB
XUMHUYECKOTO MPEBPAICHUS U TEIII000MEHA;

— OCHOBHBIE€ QJITOPUTMBI U METOJbI YHCIIEHHOTO PEIIEHUS MaTeMaTUYeCKUX U XUMHUKO-
TEXHOJIOTHYECKHX 3a]1a4;

—MeTonbl paboTel B Bu3yanbHOUW cpene Borland Delphi B omepanmonHol cucreme
Microsoft Windows;

— MeTOoIbI paboThI B mporpaMmmuoi cpeae ChemCad.

Ymemy:

— opMynUPOBATH 33]a4H BHIYMCIUTEIBHOTO SKCIIEPUMEHTA B 001aCTH HAHOMHKEHEPUH;

— CTPOUTH aBTOMAaTHU3MpOBaHHBIE pacuéTHbie Moayinu B cpene Borland Delphi ans
YHCIIEHHOTO pEelIeHUs 3a/1aY;

— WCTIOJIH30BaTh YMCIICHHBIE METO/IBI IJIsl pEUIeHUS 3a7a4d B 001aCTH HAHOMHKEHEPHH;

— CTpPOUTHh aBTOMAaTU3UPOBAaHHBIE MOIynu B Excel mig peanuzanuu mMaTeMaTHYecKUX
MOJIeJIeH MPOIIECCOB B HAHOWHKCHEPHUH.

Braoemy:

— HaBbikamu paboTel B Excel ' ChemCad ¢ menpro peanusanuy aBTOMAaTH3WPOBAHHBIX
Pac4YE€THBIX MOAYJIEH;

— METOJaMH YUCJIEHHOTO pelIeHHs] MaTeMaTHUeCKHX 3a]a4 U 3a/]a4;

— METOJAaMH PEIICHHS CHCTEM HEJTMHEHHBIX YPAaBHEHHUI M HEOMPEICICHHBIX MHOKHTEICH
Jlarpanxa;

— HaBBIKAMH pacyueTa dKCEPreTUIeCKOro KPUTEPHUS.

3 Kpartkoe cogep:xanue JUCUMILITHHbI

Pasoen 1. Ilocmanoska 3a0ayu 8b14UCIUMENLHO20 IKCNEPUMEHMA 8 HAHOUHICEHEPUL.
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1.1. 3aganne oObBEKTa HCCIENOBAaHUS B HAHOWH)KEHEPUH, BapbUPYEMBIX HapaMeTpoB,

TOIIOJIOTMH OOBEKTA.

1.2. Kputepuii B 3ajauax HaHOMHXEHEPHHU IS 1IeNieil SHEpro- u pecypcocOepexeHus u

METOHMKA €0 OLIEHKH.

1.3. I'padprueckoe mpencTaBieHue pe3yibTaTOB aHAIN3a TEXHOJIOTHUYECKUX OOBEKTOB B

HaHOWHXCHCPHH.

Pazoen 2. Mamemamuueckoe moodenuposanue

HAHOUHIICEHEPUU.

mexHoJlocu4ecKux

0bvekmos 6

2.1. MonenupoBaHUE CUCTEMBI C PEAKTOPOM MOJYYEHUS HAHOAUCIIEPCHBIX MaTEPUAJIOB.
2.2. MonenupoBanue TermioooMeHa ¢ (a3oBeIM U 0e3 $a3z0BOro mepexoyia B CUCTEMAX ¢

PEaKkToOpOM MOITYUYeHHs] HAHOAUCTIEPCHBIX MaTEpHAJIOB.
Pasoen 3. Ananuz mexnonoeuueckux peuieHull 8 HAHOUHNCEHEPUU.

3.1. MonenupoBaHHe€ M pacyeT TEXHOJOTUYECKOM CHCTEMBI C PEAKTOPOM MOJy4EHUS
HaHOAMCIIEPCHBIX MaTepuaioB B mporpammuoil cpeae ChemCad (KOMOBIOTEpHBINA Ki1acc XeM-

Kan yauBepcureta).

3.2. MoaenupoBaHHe M pacueT KPHUTEpHs DHEPro- W pecypcocOepexeHus B 3amadax

HAaHOUHKEHEPUU.
4 O0beM yueOHOH TUCHMILINHBI
Bit yue6Hoii pagoTs1 O0bemM TUCUUTJIMHBI
3E Akan. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesbHasi padora 1,67 60 45
KoHnrtakTHas camoctosTenbHas pabora 1.67 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 59,8 44,85
Bua uTOoroBoro KOHTpoJIs: 3auér
AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«KoMnbroTepHbIe TEXHOJOTUH JI5l HHAKEHEPHBIX 321a4»
1. Heap aucuMIIMHBI — U3Y4YEHHUE NMPOTPAMMHBIX CPEICTB U METOAOB PELICHUS
npOQUITBHBIX MHKEHEPHBIX 33/1a4 B 00JIACTH XUMUAYECKON U (DapMaIieBTUIECKON TEXHOIOTHA.

2. B pe3yabTare u3ydyeHusi AMCHUIIMHBI 00YYAIOIUICS JOJIZKEH::

Obnaoamp CICAYIOIUMU KOMIICTCHIIUAMHA U UHAUKATOPpAMU UX JOCTUKCHUS:

1IK-2.3; IIK-3.1; IIK-3.2; [IK-3.3

3name:

- COBPCMCHHBIC IIPOIrpaMMHBIC ITAKETBI, HCIIOJIB3YEMbBIC JIA PCHICHUA THUIIOBBIX

HWHKCHCPHBIX 3a/1a4,

- YUCJICHHBIC MCTOABI W MPOrpaMMHBIC CpCACTBA [JIsI PCIICHHUA TUITOBBIX

WH)KEHEPHBIX 33/1a4;
- ocHOBHbIe OubmmoTeku Python;

- OCHOBHBIC IMMOHATHUA U OIIPCACIICHUA 0a3 JaHHBIX

- npaBuia Hanucanus SQL 3anpocos.
Ymemn:

- IMPUMCHSATE COBPEMCHHBIC METO/Ibl KOMIIBIOTCPHOI'0 MOACIUPOBAHUSA JJIsA PECIICHUA

TUIIOBBIX WHKCHCPHBIX 3a1a4;

- pa3pabaTbIBaTh MPOCTHIE KOHCOJIBHBIC MPHIOKEHUS Ha S3bIKE TMPOrPAaMMUPOBAHHUS

Python;
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— pa3pabarbIBaTh MPOCTHIE MPUIIOKEHHUS ¢ TpadhuIecKuM UHTEp(]EHcoM C MOMOIIBIO
6ubmmorexu PyQt;

— pa3padarbIBaTh MPOCTHIE 0a3bl JAHHBIX

Braoemy:

- HAaBbIKAMU  HCIIOJNB30BaHUS ~ COBPEMEHHBIX  METOJOB  KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS;

— SI3BIKOM TIporpaMMupoBanus Python 1i1s periennst TUITOBBIX MHKCHEPHBIX 3a/1a4;

— METOJIMKAMH Pa3pabOTKU MPOCTHIX KOHCOJMBHBIX TMPUIOKCHHA Ha SI3BIKE
nporpammupoBanus Python;

— METOAMKAMH Pa3pabOTKH MPOCTHIX MPHIOKEHUH C rpaduydeckuM HHTEpdeiicom
Ha si3bIKe porpammupoBanus Python;

- METOAMKaMH pa3pabOTKH Oa3bl TaHHBIX.

3. Kparkoe cogep:kanue 1UCHUIIIHHBI

Beeoenue. Bo BBeeHNHN paccMaTpUBAIOTCS LENIM U 33Ja4d JTUCUUIUIMHBI, TPUBOJUTCS
KpaTKOe COJepXKaHWe IUCHUIUINHBI, OIMCHIBACTCS CHCTEMa OIICHUBAHWS 3HAHWH, Ial0TCs
METOJMYECKHE YKa3aHHsI yUaluMCs 0 U3YUEHUIO Kypca.

Pazoen 1. A3vik npozpammuposanusn Python ona pewienus munoevix UHIHCEHEPHBIX
3aoau.

1.1 Beenenne B s3blk  mporpammupoBaHus Python. M3yueHue apXHUTEKTYpHI,
CTPYKTYPhl M BO3MOXHOCTEH cpenbl pa3pabotrku PyCharm. CtpykTypa mOCTpoeHHs Koja.
Nzydenne GpyHKIMIA, METOJOB U KJIACCOB, IPUMEHSIEMBIX B IAHHOM SI3bIKE MPOTPAMMHUPOBAHUSI.

1.2 N3yuenne BO3MOKHOCTEH OCHOBHBIX OuOamorek Python, HeoOxommmpbIx ist
pEIICHUS TUTIOBBIX HHXKEHEPHBIX 3a/1a4.

1.3 Hanucanne KOHCOJIBHBIX NPHJIOKEHHN Il PELICHHS THUIOBBIX HWHXKEHEPHBIX
3a/1a4 C MPUMEHEHHEM TOJIYYCHHBIX 3HAaHUH B 0071aCTH sI3bIKa TporpaMMupoBanus Python u ero
COCTaBJISIOIIUX.

Pazoen 2. [Ipaguueckuit pedakmop 011 cO30aHUA NPUTIOHCEHUN HA A3bIKE
npozpammuposanusn Python.

2.1 bubmuoreka Python — PyQt, nmis cozmaHus NpuIoKeHHH ¢ rpaduvyecKuM
uHTephercoM ¢ TOMOIIBI0 HHCTpyMeHTapus Qt.

2.2 Pa3paboTka mpocToro mpuiokeHus ¢ rpadpudeckuM uHTepdeiicom. [lpumenenne
Bo3MOKkHOCTeH Python m Oumbnmuoreku PyQt mpu wucmonb3oBanmu (GyHKIUNA TpaduyecKOro
uHTepdeiica.

Pa3zoen 3. ba3vl 0annwix 0na peuieHus MUno8vIX UHHCEHEPHBIX 3a0ay.

3.1 OcHOBHBIE IOHATHS U omnpeneneHus 0a3 gaHHbIX. basel manabix (BJl) u cuctemsr
ynpasienus 6azamu nanubeix (CYB/I). Bunsl 6a3 naHHBIX, OCHOBHBIE BO3MOKHOCTH U O0JIACTH
MPUMEHEHUS. APXUTEKTypa KIUEHT-CEPBEP.

3.2 CrpykrypupoBaHHBIN s3bIK 3ampocoB — SQL, nns oOpameHus k 0a3ze JaHHBIX.
[TpaBuna nanucanust SQL 3ampocos.

33 Oranel  pa3pabotku 0a3 ngaHHBIX. OTIWYMS JIOKATHHOW 0a3bl JaHHBIX OT
ynaneHHou. Pa3paboTka jokanbHOM 0a3bl JaHHBIX.

3aknwuenue. IloaBeneHe UTOTOB AUCIUTUINHBL.

. O0BbeM JUCHUTIINHBI
Bup yueOHoii padoTbl
3E Akan. 4. | AcTp.4.

O0mas Tpya0eMKOCTh U CHUNIIHHBI 3 108 81
KonTakTHas padoTa — ayiMTOPHBIE 3aHATHS: 1,3 48 36
Jleknun 0,4 16 12
JlaGopaTtopusie padoTs (JIP) 0,9 32 24
CamocrosiTesbHast padoTa 1,7 60 45
KonrakTHas camocrositensHas pabota 17 0,2 0,15
CaMocToATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI ’ 59,8 44,85
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Buja uToroBoro KOHTpOJIs: 3auer

AHHOTanuA padoyeil MpPOrpaMmbl IUCHUNIMHBI
«CBepXKpUTHYECKHE TEXHOJIOTHID)

1 Heab AMCHMILVIMHBI — U3YYEHUE OCHOBHBIX MPOIECCOB U alnaparoB JJisd MOJYy4YEeHUs U
00paboTKK MaTepualioB pa3IuYHON MPUPOJBI U CBOICTB C MCIOIb30BAaHUEM CBEPXKPUTUUYECKUX
GrouaoB, a TakkKe O3HAKOMJICHHE C OCHOBHBIMH MOJIXOJAaMHU K MOJCIUPOBAHHIO JTaHHBIX
CUCTEM.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obaaoams cliefyomUMy KOMIETESHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

HIK-1.2; IK-1.4; [IK-1.7; I[IK-2.1; IIK-2.2; IIK-2.3; [IK-3.3

3nams:

— OCHOBHBIC THUIIBI MPOIIECCOB MONYyUEHUsI U 00pabOTKH MaTepHalioB C MCIOIh30BAHUEM
TEXHOJIOTHI CBEpXKPUTUYECKUX (PIIIOU]IOB;

— OCHOBHBIC THITbI, KOHCTPYKIIUU M XaPAKTEPUCTUKH TEXHOJIOTHUYECKOTO 0OOPYIOBAHHUS
JUISI IPOBEJIEHUS TPOLIECCOB C UCIIOIB30BAHNEM TEXHOJIOTUN CBEPXKPUTHUUECKHUX (DITIOUIIOB;

— (U3NYECKUE OCHOBBI CBEPXKPUTHUECKHUX (DIFOMIOB, IMO3BOJISIIONIME MPEACKA3bIBATH
CBOMCTBA YUCTBIX CBEPXKPUTHUECKUX (IIIOMIOB, a TAK)KE CMECel Ha UX OCHOBE;

— THMBI, KOHCTPYKIIMA ¥  OCOOCHHOCTH BCIIOMOTATEIBHOTO  TEXHOJIOTUYECKOTO
000py/OBaHUS W KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB MJisi CUCTEM, pabOTaromMX MOJ
BBICOKHM U CBEPXBBICOKUM JaBJICHUEM;

— METOAMKHU uccienoBaHus (a30BbIX PAaBHOBECHH MPHU BBHICOKMX JABJICHMUSIX B CHCTEMax
Pa3JIMYHOMN IIPUPOABL;

— METOJBl ¥ MOAXOAbl K MOJEIMPOBAHUIO MPOLIECCOB M aNNapaToOB CBEPXKPUTUYECKHUX
TEXHOJIOTHM.

Ymems:

— BBIOMpATh 000pyAOBaHUE TSl MPOBEACHUS MPOIECCOB C MCIOIH30BAHUEM TEXHOJIOTHI
CBEPXKPUTUYECKHUX (DITIOUIOB;

— pacCUMTHIBATh MapaMeTpbl M PEXKUMBI PaOdOTHI OCHOBHOTO M BCIOMOTaTEIbHOTO
000py/I0BaHUs CBEPXKPUTUUECKUX TEXHOJIOTHIA;

— MPOBOJIUTH HUCCIIENOBaHUS ()a30BBIX PABHOBECHM CHCTEM PAa3IHYHON MPUPOIBI MPHU
BBICOKUX JAaBJICHUSX;

— KOMILJIEKTOBAaTh YCTAaHOBKH, paOOTaloONIFe TMpPU BHICOKMX JaBICHHSX, 3allOPHO-
perynupymolei apMarypoi 1 KOHTPOJIbHO-U3MEPUTENBHBIMU PUOOpaMH;

— UCIOJIb30BaTh COBPEMEHHbIC AHAIIMTUYECKHE METOJAbl JJIsi MCCIIEOBAaHUS CBOMCTB
CBEPXKPUTUYECKHUX (DITIOUIOB;

— BBIOMpaTh Hawboyiee MOAXOMASIINE METOABl W HMHCTPYMEHTHI I MOJCIUPOBAHHUS
IIPOLIECCOB U aIapaTOB CBEPXKPUTUUECKUX TEXHOIOTUH.

Braoemy:

— OCHOBaMH TIPOLECCOB MOJy4eHHs U 0OpabOTKM MaTepuaJoB C MCIOIb30BaHUEM
TEXHOJIOTHI CBEPXKPUTHUYECKUX (DITFOU]IOB;

— COBPEMEHHBIM  HMHCTPYMEHTapueM  pa3paboTKM M CO3/aHus  000pYJOBaHHUS
CBEPXKPUTUUYECKUX TEXHOJIOTUH;

— OCHOBHBIMHM HaBBIKAMHU NPOEKTHUPOBAHUS MPOU3BOJCTB, MCHOJB3YIOIMIMX TEXHOJOTHUH
CBEPXKPUTUYECKUX (DIIOUIOB;

— COBPEMEHHBIMU 3HAHUSIMU B 00JACTH CBEPXKPUTHUYECKUX (DIIOMIOB U cMeceil Ha ux
OCHOBE.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Beeoenue.

KpaTtknii ucropudeckuii odyepk pa3BUTHUA CBEPXKPUTUUECKHUX TEXHOJOTUM M METOIOB
WCCJICIOBAHUI CUCTEM TIPH BBICOKMX M CBEPXBBICOKHMX JaBieHHsIX. CoBpeMeHHBIE 001acTu
INPUMEHEHUs CBEPXKPUTHYECKHX TexHoJoru. lLlenmm u 3amaum nucuumumHbl. OCHOBHBIE
MOHSITUS U ONPEJICICHUSL.
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Pasoen 1. Ceepxxpumuueckoe cocmosnue ewecmed.

Uto Takoe cBepXKpUTHUECKOE cocTosiHME BenecTBa. Da3zoBbie nuarpamMmbl. Kputuueckas
Touka. CBOHCTBa CBEpXKpUTHYECKHX (QuionsoB. BemectBa, mnpuMeHseMble B KauecTBe
CBEPXKPUTUYECKUX PACTBOPUTENECH. Y paBHEHUS COCTOSHUS BEIIECTBA.

Paszoen 2. Csepxkxpumuueckue mexHON02UU NOLYYEHUS MOHOIUMHBIX U  HCUOKUX
mMamepuanos.

Knaccupukanuss TeXHONOTHMI TOMY4YeHUS MOHOJMTHBIX U IKHJIKUX MAaTepHajoB.
OCHOBHBIE KOHCTPYKLIHHM TEXHOJOTMYECKHMX AaNNaparoB M THUIIOBBIE TEXHOJIOTMYECKHE CXEMBI.
Pexumbl  paboTel oOopynoBaHus. @dusnueckre OCHOBBI CBEPXKPUTHUECKHX IPOLECCOB
MIOJIy4YEHUSI MOHOJIMTHBIX U )KMJIKMX MaTepUAIOB.

Paszoen 3. Ceepxxpumuueckue mexunono2uu noayienuss OUCnNepCHbIX Mamepuaios.

Knaccudukanuss TEXHONOTMH TMONy4eHUS JUCHEpPCHBIX MaTtepuanoB. (OCHOBHBIE
KOHCTPYKIMN TEXHOJOTMYECKUX AannaparoB M THUIOBBIE TEXHOJOTMYECKHE CXEMBbl. Pexumbl
pabotbl o6opynoBaHus. DH3UYECKHE OCHOBBI CBEPXKPUTHUECKUX MPOIECCOB IMOTYyUCHHS
JUCIIEPCHBIX MaTE€pPUAIOB.

Pazoen 4. Emxocmuvie annapamvl 6vbicoko2o Oasnenus Ons CEEPXKPUMUYECKUX
MexXHOI02UI.

OcHOBHbIE THUIBI M KOHCTPYKIIMM EMKOCTHBIX allapaToOB BBICOKOIO JaBJICHMUS.
KoncTpykiimonnsle MaTepuanbl, MpUMEHsSEeMble Il pabOThl MPU BBICOKMX W CBEPXBBICOKUX
JABJICHUSIX.

Paszoen 5. Konmponvho-uzmepumenvruvle npubopsi 051 NPOYeccos, npomeKarmux npu
BbICOKUX U CEEPXBbICOKUX OABTICHUSX.

Meroasl U3MEpEeHHUsI BBICOKMX M CBEPXBBICOKHMX JaBICHHN. V3MepeHue u peryinnpoBKa
pacxoza cxatoii cpeapl. i3mepenue teMieparypsl IpH BHICOKOM JaBJICHUH.

Paszoen 6. Bcnomocamenvnoe obopyooganue u 0emanu yCmMamo80K CEEPXKPUMUYUECKUX
MexXHON02U.

Meroasl co3aaHMs JaBIECHUsS NPU HOPMAIbHBIX M BBICOKMX TemIiieparypax. CxaTtue
ra3zoB. Cxxatue x)uakocted U TBEpAbIX Tes. Co3gaHMe BBICOKMX JIAaBIEHUI ¢ OJHOBPEMEHHBIM
NpPUWIOKEHUEM cuibl ciasura. HarpeBaHuwe mnpu BbICOKMX naBiieHHMsX. (CxaThe NMpU HU3KHX
TEMIEpATypax. 3aloOpHO-PEryIUpyroasl apMaTypa yYCTaHOBOK BBICOKOI'O JaBJIEHUS. 3aTBOPBI
naboparopHbix anmaparoB. [lepememmBanune ¥ UUPKyIsAUuMs 1onx jAaBieHueMm. OO6miee
o0opyaoBaHue 1ab0paTOpHil CBEpXKPUTUUYECKUX TEXHOJIOTHA.

Paszoen 7. Ananumuueckue memoowl ucciedosanus cucmem npu 8bICOKUX 0ABIEHUSX.

Mertoauku ucciaenoBaHui (Pa30BbIX PaBHOBECHH NpU BBHICOKHUX IaBICHHSX: CHCTEMa
JKUJKOCTb — I'a3, CUCTEMA TBEPIOE TENO — KUAKOCTh, CUCTEMA I'a3 — ra3, CUCTeMa TBEPJOE TEIO —
ra3. Metozsl oT60pa mpod 1 MeToAb! aHanu3a. OnpeaeneHne CKMMaeMOCTH Ta30B U JKUIKOCTEH.
Meronvka n3MepeHHsl TOBEPXHOCTHOTO HATSKEHUS HA TPAHMIIE KUAKOCTh — ra3. Onruyeckue,
PEHTT€HOBCKUE U UHBIE CIIEKTPAJIbHBIE METO/IbI, AEKTPUUECKUE U3MEPEHHUS.

Pazoen 8. Hucmpymenmvr u memoovl MOOeIupo8aHus npoyeccos u annapamos
CBEPXKPUMULECKUX TNEXHOTIO2UM.

Oco0eHHOCTH MOJEMPOBAHHUS MPOLIECCOB U aNIMapaToOB CBEPXKPUTHUECKUX TEXHOJIOTHIA.
CoBpeMeHHBIE ~ MHCTPYMEHTHl ~ MOAENUpPOBaHMs.  MyJabTHUMacmiTaOHbIE — MOAXOIBI K
MoJierpoBaHuio. MojenrpoBanie MHOrO(a3HbIX CHUCTEM IPHU BBICOKHMX AaBlIeHUsAX. Mozenu
TypOyJIEHTHBIX TEUECHUII.

4 O0beM yueOHO# JUCUUIIJIMHBI

N O0beM TUCHUTIJIMHBI
Buna yueOHo# padoThI et

3E Akan. 4. | AcrTp.u.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
Jlabopartopusie padots (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
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KonTakTHas camocrositensHas paboTa 299 0.4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 79,6 59,7
Buja HTOrOBOro KOHTPOJIA: 3a4éT ¢ oneHKoM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«HaHokaTaauTHYecKUe NMPolecchl 1 HAHOKATAIU3ATOPbHD)

1 Heab AMCHUNIMHBI — W3yYeHHUE (DUBUKO-XUMHUYECKON CYITHOCTH TIPOBEICHUS
MPOIIECCOB HAa HAHOKATaJIM3aTopax, CIOCOOOB HAMpaBIEHHOTO MOA0Opa HAHOKATAIH3aTOPOB U
OCBOEHHUE TEXHOJIOTUH CO3/1aHUSI BHICOKOPEHTA0EIbHBIX HAHOKATATUTUYECKUX MPOLIECCOB.

2 B pe3yabTaTe U3y4eHUs: TUCHUILINHBI 00YYAIOIIUIICS T0JIKeH:

Obaaoams cleayOmUMU KOMIETSHIIMSIMU U UHANKATOPAMH UX JOCTHUKECHHUS:

IIK-1.2; TIK-1.4; IIK-1.7; [IK-2.1; [IK-2.2; IIK-2.3; [IK-3.3

3namo:

— OCHOBHBIC THIBl HAHOKATAIM3aTOPOB, WX KIACCH(PHUKAIMIO M OCHOBHBIE (DH3UKO-
XHUMHYECKHE CBOIICTBA,

— METObl IPUTOTOBJICHHSI HAHOKATAIM3aTOPOB Pa3IMYHBIX THIIOB,

— OCHOBHBIE€ METO/IbI HAIIPABJIEHHOTO MOJ00Pa HAHOKATAIU3aTOPOB;

— OCHOBHBIC PEKUMBI IKCIUTyaTaIlHH, pereHnepanuu u BOCCTAHOBJICHHUSI
HaHOKaTaJIn3aTOPOB.

Ymemy:

— aHANM3UPOBaTh U cOOMpPaTh HAYYHYIO JINTEPATYpPY C LIETbI0 YCTAHOBJIEHUS OCHOBHBIX
TEHACHIIMA  pPa3BUTHS XUMHYECKOH HAHOMHIYCTPUU U  pa3pabdOTKH  TEPCIEKTUBHBIX
HAHOKaTaJIM3aTOPOB;

— MPOBOJIUTh  IUIAHUPOBAHUE  HEMPEPHIBHOTO  XHMHYECKOTO  OKCIIEPHUMEHTAa W
OCYIIECTBIISATH HAPaBJIECHHBINH OI00p HA OCHOBE €r0 Pe3yJbTaTOB HAaHOKATAIN3aTOPOB;

— ONpeNeNsATh  OCHOBHBIE KOMIIOHEHTHl HAHOKATaJIM3aTOPOB U  CIOCOOBI  UX
IPUTOTOBJICHUS, OOecleunBaloIIie yBeJIWYeHHe MoKazarene padoThl KaTaIUTUYECKUX
PEaKTOPOB O AKTUBHOCTH U CEICKTUBHOCTH;

— OOBSICHUTD (PU3MKO-XUMHUYECKHI CMBICI MOBBIIMICHUS MPOWU3BOJUTEIBHOCTH Ipoliecca
IPH KCIUTyaTalii HOBOTO HAHOKATAlIN3aTopa;

— MPOBOJIUTh AHATU3 PE3YNbTATOB JUIMTEIBHOM AKCIUTyaTallil HaHOKATallW3aTopoB M
BO3MOXKHOCTEH MX TMPOMBIIUICHHOTO HCIIOIh30BaHUS.

Braoemy:

— OCHOBHBIMU TIPHEMaMU U METOJAMH BBHIOOpa OMPENEICHHOTO CII0c00a MPUTOTOBICHUS
HaHOKaTaau3aTopa JJis 3aJaHHOM XUMHYECKON PEaKIlnu;

— cmoco0aMy  YCTaHOBJIICHUSI THUTIA AKTUBHOTO IIEHTPA M BO3MOXKHOCTH TPOTEKAHUS Ha
HEM OIpe/IeTICHHBIX XUMUYECKUX PEaKui;

— METOJaMH  OIICHKH KO3(puuueHToB AudQy3un peareHTOB B MHKPOTpaHylie
KaTajau3aTopa, KOHCTaHT paBHOBecHs aAcopOLMKM M KOHCTaHT CKOpOCTe ajcopOuuu,
KMHETUYECKUX KOHCTAHT XUMUYECKUX PEaKIIUil;

— MeToJaMH  TUIAHUPOBAaHUSA  HEMPEPHIBHOTO  JMHAMUYECKOTO  HKCHEPHUMEHTa,
JTUCKPUMHUHAIINK MOJENIeH, IPOBEPKHU aJIeKBATHOCTU MOJIETICH /ISl 3aJaHHOTO0 HAHOKaTaIn3aTopa
Y 3aJJaHHOM KaTaJIUTUYECKOU pEeaKIIUH.

3 KpaTrkoe coaep:kanne IUCHUNIHHBI

Beeoenue.

HanokaTanus: OCHOBHBIE TOHSATHS W TpeAcTaBleHus. KaramuTudeckwe CBOWMCTBA
HaHovactuil. Pa3smepHbie »¢ddexThi B katammze. McciemnoBanwsi, TPOBOAUMBIE B 00JIaCTH
HaHOKaTanu3a. MeTonbl ModydeHusl HaHodacThil. [IpuMephl IPOMBIIUIEHHOTO MCIOIb30BaHUS
HAHOKATaJIn3aTOPOB.

Paszoen 1. Aocopbyusa MHO2OKOMNOHEHMHBIX CUCTEM U KUHEMUKA XUMUYECKOU peakyuu
Ha HAHOKAMAIU3amopax.

AncopOmisi W KMHETHKA  MHOTOMApUIPYTHBIX ~ XMMHYECKHX  peakiuil  Ha
HaHOKaTanu3aropax. MeToabpl OLEHKM HEM3BECTHBIX MapaMeTpoB MoJenei aacopOuuu u
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KMHETUYECKUX MOJIeNied XMMHUYECKMX peakIMii Ha HaHOKaraju3aTopax II0 pe3yJbTaraM
a7cOpOLIMOHHBIX U KHHETUYECKHUX 3KCIepuMeHTOB. [IpoBepka afekBaTHOCTH U AUCKPUMHUHALUS
Moieliel JUIsl 3aJJaHHOTO HAaHOKATaInu3aTopa U KaTAIUTHUYECKOW peakilnu.

Pazoen 2. [lnanupoeanue Henpepvi6HO20 XUMUYECKO20 IKCHEPUMEHMA U CHOCOObI
HAanpasieHHo20 no0oopa HAHOKAMAIUZAMOPOS.

CBepxHAacChIIIEHHbIE ~ IUIAaHBI ~ AKCIEPUMEHTOB  IpPH  HANpaBlI€HHOM  MoAbope
HAaHOKATAIM3aTOPOB C PETYISPHOM KPUCTAUIMUECKOW CTpyKTypou. IIpumepsl cuHTe3a
HAaHOKATAJIM3aTOPOB Il IPOLIECCOB ITOJIYYEHHUs BBICOKOYHMCTOIO JTUJIEHA, AJIKWIMPOBAHUSA
OeH30J1a IPONIIEHOM, U30MEPHU3AIMH AJIKAHOB U aJIKEHOB, H30MEPU3ALINN ANKUIOEH30JI0B.

Pasoen 3. Ileonumnsie kamanuzamopul ¢ aKMUGHbIMU HAHOYEHMPAMU, UX CIPYKMYpa u
ceolicmea.

Knaccudpukanus 1meonutoB. XHUMHUYECKHE TMPOLECChl (OPMUPOBAHUS BHYTPCHHEH
MOBEPXHOCTU  IICOJMTOB M  BBICOKOAKTHBHBIX ~ MOHO- M MOJU(DPYHKIHOHAIBHBIX
HAHOKATAIMTUYECKUX KJIACTEpoB B HUX. DUBUKO-XMMHYECKHE CBOMCTBA  IIEOJUTHBIX
KaTaJu3aTOpOB C aKTHBHBIMU HaHOIeHTpaMu. CHIMKAaTHBIM M KpPEMHE30JIbHBIN CIOCOObI
MPOU3BOJICTBA KPUCTAUIMUECKUX AIFOMOCHJIMKATHBIX TE€TEPOrCHHBIX HAHOKATaJIN3aTOPOB.
Hu3kokpeMHHCTBIE, BBICOKOKPEMHHCTBIE, YIbTPABBICOKOKPEMHUCTBIE LIEOJIUTHI. PDOpMHUpPOBaHHE
TEOMETPUUYECKON CTPYKTYphl M COCTaBa MOHO-, OH- U TIOJHMKOMIIOHEHTOB aKTHBHBIX
HAaHOLEHTPOB IICOJUTHBIX KaTaJIW3aTOPOB HAa UX BHYTPEHHEW IOBEPXHOCTH. MeTosbl
OpraHHW3alliyl  COBMEIICHHBIX XHMHYECKHX  pEaKkIuid, 00eCledynBaroMnX YBEIUYCHUE
MIPOU3BOJUTENBHOCTH U CEJIEKTUBHOCTH KaTAIUTUYECKHUX MTPOLIECCOB.

Pasoen 4. MezocmpykmypHhbie antiomocuiuKkammvle Mamepuabl.

[IpuroroBnenne Me30CTPYKTYPHBIX aJIOMOCHUJIMKATHBIX MaTepUanoB. MarHuTHo-
AIIEKTPUUYECKUE CHOCOOBI MOITYUYEHUSI MUKPO-OJHOPSAHOM CTPYKTYpPbl KPHUCTAJUIOB LIEOJTUTOB M
OpraHu3aIys BHEPEUIETUYAThIX AKTUBHBIX [IEHTPOB HA BHEIIHEN MOBEPXHOCTH LIEOJIUTOB, a TAK¥KE
Ou- 1 oMU YHKITMOHATFHBIX aKTUBHBIX IICHTPOB Ha BHYTPEHHEH TOBEPXHOCTH IICOTHUTOB.

Paszoen 3. Tonumemannuueckue HAHOKAMaau3amopul. Ilpucomosnenue
HAHOKAMaiu3amopos mMemooamu nopouKo8ol Memauiypeuu.

[IpuroroBnenne mNONMMETAIMNYECKAX HAHOKATAIM3aTOPOB METOJAaMU IOPOUIKOBOM
MeTautypruv. BoccTaHoOBlieHME M aKTUBALMS —KaTajdu3aTOpOB, TMOJYYEHHBIX METOJIaMU
MOPOIIKOBOM METAJLTYPTHH.

Pasoen 6. llonumemaniuueckue HaneceHHble KAMAIUZAMOPDL.

[IpuroroBneHne mNOMMMETANIMYECKUX HAHECEHHBIX HaHOKaTaiau3atopos. I[Ipumepsl
UCIIOJIb30BAHUS TMOJUMETANIMYECKUX HAHECEHHBIX HAHOKATAIM3aTOPOB TMIPU IPOBEICHUU
KAaTATUTUYECKUX  PEaKUUd  CENEKTUBHOIO TUAPUPOBAHUS  OPraHUYECKHX  COECIMHEHMI.
[IpuroToBneHne HaHOKATaJINW3aTOPOB METOAOM MHOTOCIONHOIO OCaXICHHMsSI pPEarceHTOB Ha
MOBEPXHOCTHU.

Paszoen 7. OcHnoguvie pedxcumvl 3dKCHAyamayuu, pezeHepayuu U 60CCMAHOBIEHUs
HAHOKAMAIU3AmMopos.

AHanu3 pe3ylbTaToB JUIMTEIBHON SKCIUTyaTallid HAaHOKATAJIU3aTOPOB U BO3MOXKHOCTHU
UX MPOMBIIIIEHHOTO HUCIIONIb30BaHUs. KatanuTtuyeckne npouecchl CeIeKTUBHOTO THAPUPOBAHNS
alleTUIICHA B ATAH-ITHJICHOBOW ()paKIMU U METUJIAIICTUIICHA B MPOMAH-TIPONUIICHOBON (ppakiuu
nyporasa.

3axniouenue.

[TogBeneHne UTOroB AUCHUILINHBL.

4 O0beM yueOHOH TUCHMILINHBI

. O0BbeM IUCIUIIINHEI
Bup yueOHoii padoTbl et

3E Akan. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCIHUIIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
[Ipaktuueckue 3ausrus (113) 0,89 32 24
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CamocrosiTesbHasi padoTa 2,22 80 60

KonrtakTHas camoctosTenbHas pabora 299 0,4 0,3

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUILIMHbI ’ 79,6 59,7
Bua uTOoroBoro KOHTpoJIsi: 3a4€T ¢ OLleHKOH

5.4 IlpakTuka

AHHOTaNUA padoyeil NPOrpaMMbl NPAKTHKHU
«YuyeOHasi MNPAKTHKA: 03HAKOMHTEIbHAS MPAKTUKA)

1 Iesib NMPAKTHKM — MMOTYYCHHUE CTYJICHTAMHU OOIIUX MPECTABICHUN 0 HAHOMHKCHEPUU
JUIsl  XUMUHW, (GapMaleBTUKH UM OMOTEXHOJIOTMM, 3HAKOMCTBO C OCHOBHBIMH BHAAMHU
NESTEIbHOCTH YYE€OHBIX M HAYYHBIX MOAPA3JEICHUN YHHBEPCUTETa, a TaKXKe IOTYYCHHE
NEPBUYHBIX MPOGECCHOHANbHBIX YMEHHMH M HAaBBIKOB IYTEM CaMOCTOSITEIBHOIO TBOPYECKOIO
BBITIOJTHEHMS 3a/1a4, IOCTABJICHHBIX MTPOTrPAMMO MPAKTUKH.

2 B pe3yabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUiiCA 0JIKEH

Obaaoamse CleNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VK-1.1; VK-1.3; VK-1.5; VK-8.2; VK-8.4;, VK-8.8; OIIK-1.4; OIIK-1.5; OIIK-1.7;

OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4;, OIIK-3.6;, OIIK-4.1; OIIK-4.2; OIIK-4.3;

OIIK-5.1; OIIK-5.2; OIIK-5.3

3namu:

— OCOOEHHOCTH OpTraHM3alli y4eOHOM W HAydyHOH JEATEbHOCTH B J1a0OpaTOpHUsIX,
kadeapax u noapazaeneHusx PXTY;

— OCHOBHBIE€ BHUJbI JIAOOPATOPHOTO W TEXHOJOTUYECKOTO0 00O0PYAOBAHUS, KOHTPOJIBHO-
HU3MEPUTENBHBIX TPHOOPOB, 00JIACTH X UCTIOJIB30BAHUS;

— OCHOBHBIE€ TE€XHOJIOTUYECKHE MapaMeTpbl HAHOTEXHOJOTHYECKHUX MPOLECCOB, CIIOCOOBI
WX KOHTPOJIS ¥ YIIPABICHUS;

— OCHOBHBIE MaTEeMaTHUECKHE METO]IbI 00paOOTKH IKCIIEPUMEHTAIIBHBIX JaHHBIX.

Ymemy:

— MNPOBOJIUTH TOUCK HH(MOpPMALIMM C UCIOIB30BAHUEM OTKPBITBIX 0a3 JaHHBIX U
WH(OPMALIMOHHBIX CHCTEM 10 BEIOpAaHHOMY HAMPABICHUIO UCCIICIOBAHMIA;

— MPUMEHATh TEOPETUYECKHE METOJbl aHaliu3a U 00pabOTKM HMCXOAHBIX JAHHBIX C
71a060paTOPHBIX YCTAHOBOK C MCIIOH30BAHHEM CTAaHAAPTHOTO MPOTPAMMHOTO 00ECTICUEHUSI.

Braoemw:

— HaBBIKAMH HCTIOJB30BAHUS CTAHAAPTHBIX KOMIBIOTEPHBIX MPOTpamMM s 00pabOTKH
9KCIIEPUMEHTAIBHBIX JAHHBIX;

— HaBBIKAMH U3JIOKEHUS MOJYUYEHHBIX 3HAHUI B BUJE OTUETA O MPOXOXKICHUHU MPAKTUKH,
OMMCAHUS MCXOJHBIX MaTepHajoB, JJAOOPATOPHOrOo OOOPYIOBaHMS, U MU3MEPEHHUS MapaMETPOB
IPOIIECCOB.

3 Kparkoe cogepxxanne NPpaKTUKHU

O3HakOMJICHHE C HUCTOPHEH W HAMpPaBICHUSAMH JEATEIHHOCTH YYEOHBIX M HAaYyYHBIX
nonpaszaeneHuit  ¢akynbrera HUGPOBBIX TEXHOJIOTHMM M XUMHYECKOrO WHXHHHUPUHTA U
YHHBEPCUTETA, LEHTPA KOJUICKTHBHOTO IOJIb30BAHUS W APYTUX MECT MPOBEIACHUS MPAKTUKH
(ucTopusi, OCHOBHBIC ATAIbl Pa3BUTHS, BBITIOJIHIEMbIC () YHKIIMH | T.I1.).

[Tocemenue naboparopuii IEHTpa KOJUIEKTUBHOrO monb3oBanus PXTY wum. [I.U.
MenpeneeBa, mocemenne kadeapsl XUMHIECKOT0 U (hapMalieBTHIeckoro nHxuaupuara (XDON),
Kaeapsl KHOSPHETHKH XMMHUKO-TexHoIorndeckux npoueccos (KXTII).

O3znakomiieHue ¢ GYHKIIMOHATBHBIM Ha3HAUYEHUEM, TPUHITUIIAMU PAa0O0THI JJA0OPATOPHOTO
0o00Opy/lOBaHUsl, YCTAHOBOK M AHAIUTHUYECKHX MPHUOOPOB, BBICOKOMPOU3BOAUTEIHHOTO
CBEPXMOIIHOTO KOoMIbloTepa (mpousBoauTenbHOCThi0O 4  TFlops) mims  KOMIBIOTEPHOTO
MOJICTTHPOBAHUSI.

[Tocemenue nmaboparopuii kadeapsl XUMHUIECKOTO W (DapMarieBTHIECKOTO MHXHHUPHHTA
(XDU), kaenpsl kKubepHETUKH XUMHUKO-TexHoIornyeckux mnporeccoB (KXTII). O3nakomienue
C TIePCHEKTHBHBIMH HaydyHbIMU paspabotkamu kabenp XPU u KXTII B obOmactu

129



HaHouH)xeHepuu. O3nakomiieHne ¢ nmomoinpio SJUOC ¢ ydaeOHO-METOANYECKUMH pa3paboTKaMu
kadeapbr XOU u KXTII nns nanpasienus 28.03.02 HanounkeHnepusi.

O3HakOMJIEHHE C KOMIBIOTEPHBIM MOJEIMPOBAHUEM, KOTOPOE HCIOJIB3YETCS AJIs
ydeOHOro mporecca U HaydHbIx uccienoBannii Ha kadenpe XDPU u KXTII, ¢ aBromaTuzanmeit
HAYYHBIX MCCJIEIOBAHUN, C aBTOMATHU3UPOBAHHOW OOpabOTKOW JaHHBIX B JIAOOPAaTOpHSX, C
COBPEMEHHBIMH CHCTEMaMHU aBTOMATHU3HPOBAHHOTO, JJIEKTPOHHOTO W JUCTAHLIMOHHOTO
oOyuenus Ha kapenpe XDPU n KXTII.

[ToaroroBka oT4eTa 0 MPOXOXKACHUH YICOHON MTPAKTUKH.

4 O0beM NPaAKTHUKHU

Bup yueOHoit padoTbl Obbem mpakTHiH
3E AKkajn. 4. AcTp.4.
O0mas TpyA0eMKOCTh NPAKTHKH 3 108 81
CamocTosiTesibHasi padoTa 3 108 81
B TOM 4HcJie B popMe NPaKTHYeCKOI MOATOTOBKH: 3 108 81
KonrakTHas camocrosiTensHas pabora 0.4 0,3
CaMOoCTOSITETbHOE OCBOCHUE 3HAHUMN, YMEHUUN U 3 107.6 30,7
HAaBBIKOB I10 IIpOrpamMme IPaKkTUKU ’ ’
Bua uToroBoro KOHTpoJIf: 3a4€T ¢ OLeHKOH

AHHOTanuA padoyeid NPOrpaMMbl NPAKTHKHU
«IIpon3BoACTBeHHAS MPAKTHKA: MPAKTHKA MO MOJYYeHHIO NPO(eCcCHOHAIbHBIX YMEHUH U
ONbITA NPO(PeCCUOHATBLHOM AeATeJTbHOCTH

1 Hear npakTUKM — TOIy4YeHHE MpodecCHOHATBHBIX yMEHHH ©  OIBITa
po(heCCHOHANLHOM JIEATENHHOCTH MTYyTEM CaMOCTOSITEIbHOTO TBOPYECKOTO BBITIONHEHUS 33]1a4,
MOCTaBJIEHHBIX MPOrPaMMOM MPAKTHKHU; MPAKTUUYECKOE M3YYEHHE TEXHOJOTUYECKUX MPOILIECCOB
MPOU3BOJCTBA PA3IMYHBIX BHUJOB HAHOMATEPHAIIOB I XUMHH, (apMaleBTUKU U
OMOTEXHOJOTMH, a TaKkXe METOJOB U OCOOCHHOCTEH yIpaBieHHs MPOU3BOJICTBEHHBIMU
MpoLIeCCAMH MOJYUYEHHUSI Pa3IMUHbIX BUJ0B HAHOMATEPUAIIOB.

2 B pe3yabTaTe NpoXo:KIeHUs NPAKTHKHA 00y4al0UIUIiCA 0JIKEH:

Obaaoame CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VK-1.1; VK-1.3; VK-1.5; VK-3.3; VK-4.2; VK-4.4; VK-4.9; VK-6.3;, VK-6.4; VK-6.6,

VK-8.2; VK-8.3; VK-8.4; IIK-1.1; [IK-1.2; IIK-1.3; IIK-1.4; [IK-1.5; IIK-1.6; IIK-1.7;

HIK-2.1; [IK-2.2; IIK-2.3; [IK-3.2; IIK-3.3

3namu:

— TEXHOJIOTUYECKHE TMPOLECChl U OCHOBHOE TEXHOJOTHYEeCcKoe 00OopynOoBaHUE,
UCIIOJIb3YEMOE B IIPOM3BOJICTBE HAHOMATEPHUAJIOB JIJISl XUMUH, (apMalleBTUKH U OMOTEXHOJIOTHH;

— OCHOBHBIE€ TPUHIUIBL, METOABl U (OPMBI KOHTPOJSI TEXHOJIOTHMYECKOro Ipoliecca U
KauecTBa MPOAYKIIHNH;

— OCHOBHBIE HOpPMATHBHBIE JOKYMEHTHl 110 CTaHIApTU3AlUM U  cepTUUKAIUN
NPOJYKLUUU MPEATPUITHN HAHOUHIYCTPHH;

— MpaBUjia TEXHUKU 0€30MacHOCTU M MPOU3BOJICTBEHHOM CaHUTApUU; OPraHU3allMOHHYIO
CTPYKTYPY NPEITPUSATHUS.

Ymems:

— IPOBOJUTH AaHAJIM3 MPOLIECCOB MPOM3BOJACTBA HAHOMATEPHUAJIOB I  XHUMHUH,
(dapmaleBTUKN U OMOTEXHOJIOTUH, TEXHOJIOTHYECKOTO 000pYI0BaHUS ISl OCYIIECTBICHUS ITHX
MPOIIECCOB, TEXHOJOTUYECKMX CHUCTEM B HAHOMHIYCTPUM KaK OOBEKTOB MOJICIUPOBAHUS,
MPOEKTUPOBAHUS, ONITUMU3ALNY U YIIPaBJICHHUS,

— MPUMEHSATh HAa MPAKTHKE TEOPETUYECKHE 3HAHUS B OOJIACTH METOJOB JUATHOCTUKUA U
UCIBITAaHUS  HAHOMATEpPHAJIOB,  HAHOMETPOJIOTMHM,  MaTeMaTH4eCKOro  MOJETUPOBaHUS
HaHOIIPOLIECCOB U TIp.;

— aHANTM3UPOBATh TEXHUYECKYI0 JOKYMEHTAllMI0, pEalii30BbIBaTh Ha IMPAKTHKE
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TpeOOBaHUS HOPMATHBHOW JAOKYMEHTAIIMM B OOJIACTH CO3[aHUS HAHOMATEPUAJIOB ISl XUMUH,
(dbapmareBTUKU U OMOTEXHOJIOTHH.

Braoemy:

— MeToJaMH Moja0opa TEXHOJOTHYEeCKOro OO0OpyAOBaHUs, METOAAMH YIIPaBICHUS
TEXHOJIOTUYECKUMH TPOIECCaMi U BBIOOpa MPOTPaMMHO-aNMapaTHBIX CPEJCTB KOHTPOJIS H
yIpaBiIeHUS TEXHOJIOTUYECKUMU TIPOLIECCAMU;

— METOJaMH TPOBEJCHUS BBIUYUCIUTEIBHBIX OSKCIIEPUMEHTOB C HCIOJIH30BAaHUEM
CTaH/IapTHOIO U CHEIHATU3UPOBAHHOIO TPOrPaMMHOT0 0OecTIeyeHUS;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO  OCYILECTBISITh TEXHOJOTHMYECKHI Mpolecc B
COOTBETCTBUH C PETJIAMEHTOM.

3 Kparkoe cogepxanne NPpaKTHKHU

Paszoen 1. O3nakomnenue ¢ mexnonozuei RPpou3sBo0CmMea U Mecmom npPouU3800CmMeeHHOU
NPAKMUKU.

O3HaKOMJICHHE C TEXHOJIOTHMEH MPOM3BOJCTBA OCYLIECTBISETCS B BHJE IKCKYpCHUM Ha
npeanpusTus (OpraHu3allid) COOTBETCTBYIOMIETO MpOQuMiIs, a TakkKe IyTeM HU3YYeHUs
TEXHOJOTUYECKUX U TEXHUYECKUX JOKYMEHTOB, MPEIOCTABISIEMbIX OPraHU3AlUSIMUA — MECTAMHU
IIPOU3BOJCTBEHHON MpakTHKU. [Ipu mocemeHnn npeanpuatus (OpraHu3alyu) U 03HAKOMIICHUS
C JIeATENIbHOCTBIO OOBEKTa HCCIEeNOBaHUs OOy4aromuics MJODKEH coOpaTh Marepuai,
HEOOXOIUMBIN JUIS MOATOTOBKH OTYETA MO MPAKTHKE.

OT4eT 1o MpaKTUKE BKIIIOYAET:

— UCTOPUYECKYIO CIIPABKY O MPEAIPUITUH;

— HOMEHKJIATypy BBIITyCKaeMOW MPOAYKIIHH;

— BUJIBl 1 HOPMBI PAcX0/1a CHIPHEBBIX MaTEPUAIOB;

— ONMCAaHNE OCHOBHBIX TEXHOJIOTMYECKHX MPOIIECCOB MPOU3BO/ICTBA;

— METObl KOHTPOJISI TEXHOJIOTMYECKHUX TapaMeTpOB MPOLIECCOB;

— MEpOTIPUATUS TIO YCTPAHEHHUIO OTKJIOHEHUWH (HapyIIeHWI) PEKUMHBIX MapaMeTpoB
paboThl 000PYTIOBAHUS U TEXHOJIOTHYECKUX MPOIECCOB;

— METO/IbI OE€30IIaCHOT0 BeICHUS TEXHOJIOTUYECKHUX IPOLIECCOB;

— XapaKTEePUCTHUKH HCTOYHUKOB BBIOPOCOB, COpPOCOB M 00pa3oBaHHs OTXOJOB Ha
PEIPUITHH;

— METObl ¥ CPECTBA 3aIIUTHI OT BPEIHBIX HETaTUBHBIX ()aKTOPOB HA MPEAIPUITUH;

— OIKMCaHUE CPEJCTB aBTOMATH3AIMH M YIPABJICHUS MPOU3BOJACTBOM U XapaKTEPUCTHKHU
TEXHUYECKUX U JIp.

Paszoen 2. Ilpakmuueckoe u3yuenue mMexXHOIOSUUECKUX NPOYECCO8 U Memooo8 Ux
KOHMpPONA HA NPeOnpusmusax HAHOUHOYCMPUU HA OCHO8e U3VUEHUs MEeXHOLOSULEeCKUX
pe2namenmos npouzeoocms. Bouinonnenue uHOu8UOYanbHo20 3a0aHUs.

[IpakTHueckoe OCBOEHHE TEXHOJOTHYECKHX MPOIIECCOB Ha KOHKPETHOM MPEINPUITUU
00yJaromUiCs OCYIIECTBISIET B COOTBETCTBHHM C WHAWBHAYAIbHBIM 33JaHHEM 110 MPAKTUKE,
KOTOpOE BKJIIOYAET:

— U3y4eHUE aCCOPTUMEHTA BBITYCKaEMOU MPOIYKIIUU, MX BUJOB U MapOK;

—TpeboBanuss ['OCT P wm apyroi HOpPMAaTUBHOM JTOKYMEHTAIlMd K KadeCTBY
BBIIIYCKa€MOM IIPOYKLIUH;

— U3y4€HUE ChIPHEBBIX MATEPUAIIOB U METOJOB BXOJIHOTO KOHTPOJIS KauecTBa;

— METOABbl M METOJMKHU IPOBENCHUS HUCIBITAHUN M KOHTPOJS KauyecTBa MPOAYKIUU U
Pa3IUYHBIX BUJIOB €€ OMAaCHOCTEI;

— U3yYEHHUE MTapaMeTPOB TEXHOJIOTHUECKOTO MpoIecca, MPEAyCMOTPEHHBIX B pETIaMeHTe,
U METOJIOB €0 KOHTPOJIS;

— 1oipoOHOE ONMMCaHUE BHJA U TUINA 00OPYHAOBAaHUS ISl OCYILECTBICHUS KOHKPETHOTO
TEXHOJIOTHYECKOT0 IIpoIecca;

— HM3y4eHHE METOJOB KOHTPOJS M JMAarHOCTHKM HEHCIPAaBHOCTEH M  OTKa30B
000pyI0BaHus1, KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB U p.;

— eWCcTBUSA OOCTY)XKUBAIOIIETO TIEPCOHANA TPU YPE3BBIYAMHBIX CHUTYAlMsIX HA OCHOBE
M3YYEHHUS TEXHOJIOTMUECKUX PErjiaMeHTOB U IUIAHOB JIOKAIM3AIMKM U JIMKBUAALWUA aBapUMHBIX
CUTYaLHiL;
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— U3y4yeHue (QYHKIMOHAIBHBIX BO3MOXKHOCTEH CIEIHATU3UPOBAHHOIO MPOTrPAMMHOIO
obecrieueHHs JUIS pEIICHHWS 3a1ad MOJCIUPOBAHUS, ONTHMHU3AIMH, NPOCKTUPOBAHUS U
yIpaBJICHUS] HAHOIPOIECCAMH W HAHOCHUCTEMaMU W TNPHOOpPETeHHE TNPAKTHUYECKUX HABBIKOB
paboTHI C NCTIOIB30BAaHNEM OJTHOTO MJIM HECKOJIBKUX MPOTPAMMHBIX CPEJICTB.

[Tpu BBIMONHEHUHN MHIAMBUIYaIbHOTO 33/1aHUSI CTYAEHT JIOJDKEH coOpaTh MaTepHajbl 1O
CTPYKTYpE MPEANPUATHS, METOAAM YIPABICHHS, CUCTEME CObITa TOTOBOW NMPOAYKIMH, METOIaM
KOHTPOJISI M YIpaBJIEHUS KadeCTBOM OKpYXalolled cpeapl Ha MPEeInpUsTHH, BO3MOXKHBIM
TEXHOJOTUYECKUM HAPYIICHUSIM U OTKIOHEHUSIM U JIp.

Pazoen 3. Cucmemamusayua mamepuana, no020mogxka omuemad.

O0oOuieHne W cUcTeMaTH3alMs JAaHHBIX IO CTPYKTYpE, TEXHOJIOTWU IPOU3BOCTBA,
IPUMEHSEMOMY 00OPYAOBAHHUIO, BBIITYCKAEMOM MPeIIpUsATHEM HPOIYKIIUH, METOAaM U (opMam
KOHTPOJIS npoayKuuu. [Touck u c6op HETOCTAIONIMX JAaHHBIX Ui PACYETOB C MCIIOJIb30BaHUEM
CIIEUATM3UPOBAHHOTO NPOrpaMMHOro obecneueHus. [loaroroBka M HamucaHWE OTYeTa IO
npaktuke. [loAroToBka u HaMCcaHue OTYETA M0 BHIOIHEHUIO HHIMBUAYAIBHOTO 33 JaHUS.

3akpernyeHne TEOPETUYECKUX 3HAHWH, IOJYYCHHBIX OOYYArONMMHUCS TPH H3YYCHHH
porpaMMbl OaKaiaBpHara.

Pa3BuTHe y 00ydaromuxcsi HABBIKOB HAYYHO-HCCIIEA0BATEIbCKON AEATEILHOCTH.

4 O0beM NPAKTHKH

Buna yueOHo# padoThI Obnem npaxTHKH
3E Akan. 4. | Acrtp.u.
O0mast Tpy10eMKOCTh PAKTHKH 3 108 81
CamocrosiTesbHast padoTa 3 108 81
B TOM 4HcJie B (popMe NPaKTHYECKOH MOATOTOBKH: 3 108 81
KoHTakTHas camocTosTenpHas pabora 0,4 0,3
CaMocCTOATEIbHOE OCBOCHUE 3HAaHUMN, YMEHUHN U 3 107.6 R0.7
HAaBBIKOB I10 MPOTPAMME MPAKTUKHI ’ ’
Bua uTOroBoro KOHTpoJIf: 3a4éT ¢ oeHKoH

AHHOTanus pado4yeil NPOrpaMMsbl NPAKTHKH
«IIpon3BoaCTBEHHAS MPAKTUKA: HAYYHO-HCCJIEI0BaTeIbCKAas padoTay

1 Hen» mnpakTuku — GOPMUPOBAHHE YHHUBEPCATbHBIX U MPO(EeCcCHOHATbHBIX
KOMITETEHIIMH JIs1 OCYIIECTBICHUS HAYYHO-UCCIEI0BATEIbCKOMN ACSITENHHOCTH 110 HANIPaBICHUIO
noaroroBku  28.03.02 HaHoMH:keHepHMsl TMOCPEICTBOM IUIAHHUPOBAHUA M OCYIIECTBICHUS
HKCIIEPUMEHTAIILHON JESTEIbHOCTH.

2 B pe3yabTaTe NpoXo:KIeHUs NPAKTHKHA 00y4al0UIUiiCA J0JIKEH:

Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHINKATOPAMH HX JOCTUKCHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.2; VK-4.2; VK-4.3; VK-4.4; VK-4.5;

VK-4.9; VK-6.3; VK-6.4; VK-6.6; VK-8.2; VK-8.3; VK-8.4; IIK-1.1; [IK-1.2; IIK-1.3;

IIK-1.4; [IK-1.5; IIK-1.6, [IK-1.7; IIK-2.1; [IK-2.2; IIK-2.3; [IK-3.1; IIK-3.2; [IK-3.3

Iloozomosums u npedcmagums K 3awume HaAYIHO-UCCIIEOBaTeIbCKY0 paboty (HUP),
BBIMIOJTHEHHYI0O Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAyKH U TEXHUKH U COOTBETCTBYIOIIYIO
BBIOpaHHOMY HAIMPABIICHUIO TIOJITOTOBKU M IIporpamMme o0ydeHus. B mpepcraBneHHON K 3alIuTe
HUP pomkHBI MONMY4YUTh pa3BUTUE 3HAHUS M HABBIKM, MOJy4YEHHbIE OOydYalolUMCS MpU
OCBOCHUHU TPOTpaMMbl OakaiaBpuaTa, B TOM YHCIIE MPU U3YUYECHUU CICIHATBHBIX JUCIUTUIMH.
[IpencraBnennas k 3ammte HUP pgomkHa copepkaTh OCHOBHBIE TEOPETUYECKHE MOJIOKEHMUS,
AKCIIEPUMEHTATBHBIC PE3YIbTAThl, MPAKTHYECKUE JOCTHKCHUS U BBIBOJIBI U3 PA0OTHI.

3 Kpartkoe cogepxxanne NPpaKTUKHU

Pa3zoen 1. O630p rumepamypul no meme uccied08aHus.

1.1. Beibop TembI ucciaeaoBaHusl.

1.2. CocraBieHne aHATUTHYECKOTO JINTEPATYPHOTO 0030pa.

O06ocHOBaHHME aKTyalIbHOCTH TeMbl. [lonck 1 mpopaboTKa HAyYHOU JTUTEpaTyphl U3 BCEX
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JOCTYIHBIX HCTOYHHUKOB 3a OIpPENEICHHBIA (COTIACOBAHHBIM C PYKOBOJHUTEIEM) TIEPHOA
BpeMeHU. AHaJIN3 HalJIeHHOW WH(POPMAIIMM W COCTaBJICHUE JUTEPATypHOTO 0030pa 1Mo TeMe
HaY4YHOI paboTBhI.

Pazoen 2. Boinonnenue nayuHvlx uccieo0o8anuil.

2.1. ITocTaHoBKa 1IEIH U 337]a4 UCCIEIOBaHUS.

DopMyTUpOBaHUE IIENIM UCCIIEOBaHUS (KaKoil pe3ynbTar MmpearnoiaraeTcs MojydnuTh) U
IIOCTAaHOBKA 3a/ladyd MCCIEAOBaHUA (UTO JelaTh — TEOPETHMUECKH U SKCIEPUMEHTAIBHO).
N3yuenne 5SKCIEpUMEHTAIbHBIX YCTAaHOBOK JUIsl TPOBEACHUs wuccienoBanuii. OtpaboTka
METO/MK MCCIIEA0BAHUI U ONPEAEIICHHS TOTPEIIHOCTEN IKCIIEPUMEHTAIIBHBIX TaHHBIX.

2.2. IInanupoBaHME U BBHIMOJIHEHUE HAYUYHBIX HUCCIICJOBAHUN.

[[nanupoBaHue W TPOBEACHUE OHKCIIEPUMEHTA (JJaOOPAaTOPHOTO, BBIYHUCIUTEIHHOTO).
OmnpeneneHue XapaKTepUCTUK OOBEKTOB HccienoBaHus. [IproOpeTeHne HaBBIKOB PabOTHI CO
CHEIMAIM3UPOBAaHHBIM MPOTPAMMHBIM ~ OOECHE€YeHHEeM JUIsl TPOBEIACHHUS KOMIIbIOTEPHBIX
BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB 10 TeMe paboThl. ConocTaBieHUE MOMYYCHHBIX PE3yJIbTaTOB
C JaHHBIMM W3 Hay4YHbIX HCTOYHHKOB, OOBSICHEHHE 3aKOHOMEpPHOCTEH, OOHApYKEHHBIX B
IIPOLIECCE UCCIIEN0BaHNUs. BhIsIBIEeHNE HOBU3HBI PE3YJIbTATOB.

Pazoen 3. Ilpeocmasnenue pe3yibmamos HayuHbIX UCCIE008AHULL.

2.1. TlogBeneHre UTOTOB HAYYHOUH paOOTHI.

AHanu3 W MHTEpIpeTanus IOJIYyYEeHHBIX pe3ysbTaroB. CucreMarusanus marepuana.
DopMyIMpPOBAHKUE BBIBOJOB U 3aKII0YCHUN. POPMYIHpPOBKA PEKOMEHAALUN K UCIIOJIb30BaHUIO
Ha PAKTHUKE pe3yIbTaTOB, OJYYEHHBIX B X0J1€ UCCIIETOBAHMS.

2.2. OdopmiieHne pe3yabTaTOB UCCIICTOBAHUIA.

O3HakoMJIeHHE C TpeOOBAaHUSAMHU, MPEABSIBISIEMBIMU K HAMKUCAHUIO U TPEACTABICHHUIO
oryera. [ToaroroBka u opopmiieHHE OTYETa K UTOTOBOM aTTECTAIHH.

4 O0beM NPAKTUKU

Bup yueOHoii padoThl Obbem mpakTHKH
3E AKkajn. 4. AcTp.4.
O01mas TpyA10eMKOCTh NPAKTHKH 5 180 135
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 3,11 112 84
B TOM YHcCJe B (popMe NPAKTHYECKOH NOATOTOBKH: 3,11 112 84
[Tpaktnueckue 3ansatus (I113): 3,11 112 84
B TOM 4YHCJIe B (popMe MPaKTUUECKON MTOATOTOBKHU: 3,11 112 84
CamocrosiTesbHasi padora 1,89 68 51
B TOM 4HcJie B (popMe NPaKTHYECKOH MOATOTOBKH: 1,89 68 51
KonrakTHas camocrositensHas pabora 0.4 0,3
CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHUH 1 1,89 676 50.7
HAaBBIKOB I10 IPOrpaMMe IIPAKTUKU ’ ’
Bua uToroBoro KOHTpoJIA: 3a4€T ¢ OLeHKOH

AHHOTanuA padoyeil NporpaMMbl NPAKTUKH
«IIpon3BoacTBEeHHASI MPAKTUKA: MPEIAUNIOMHAS MPAKTHKA)

1 esnp mnNpakTHKH — T[OATOTOBKA MAaTEpPUAJIOB JIA BBINOJHEHHUS BBIITYCKHOU
KBATH(UKAIIMOHHON PabOTHI.

2 B pe3yabTaTe NPOXo:KIeHUs MPAKTHKH 00yYAOUIUIACS T0JIKEH:

Obaaoams cleayomUMU KOMIETSHIIMSIMU U HHANKATOPAMH UX JOCTUKECHUSA:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.2; VK-2.3; VK-4.2; VK-4.3; VK-4.4;

VK-4.5; VK-4.8;, VK-4.9; VK-6.4; VK-6.6;, VK-8.2; VK-8.9; [IK-1.1; IIK-1.2; IIK-1.3;

IIK-1.4; T[IK-1.5; IIK-1.6, [IK-1.7; IIK-2.1; [IK-2.2; [IK-2.3; [IK-3.1; IIK-3.2; [IK-3.3

3nams:

— COBPCMCHHBIC HAYYHBIC KOHICIIIIUU B 06J'IaCTI/I CO3JaHusI HAHOMATCPUAJIOB JIA XUMUU,
(dbapmaIreBTUKU U OMOTEXHOJIOTHH;
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— METOJbl  WCCIICZIOBAaHUS  HAHOMATEpPHAJOB Ui  XUMHH, (apMaleBTUKH |
OHMOTEXHOJIOTHH,

— OCHOBHBIE€ TE€XHOJIOTUYECKUE MapaMeTpbl HAHOTEXHOJIOTHYECKUX MPOLECCOB, CIIOCOOBI
UX KOHTPOJIS U YIIPaBJICHUS;

— METOJIbl aHaJM3a HAHOTEXHOJIOTMYECKUX IPOIECCOB KaK OOBEKTOB MOJICIUPOBAHUS,
ONTUMU3ALMH U YIIPABJICHUS;

— TEXHUYECKHE U MPOTrpPaMMHBIE CPEJCTBA peann3aluil WH(OPMAIMOHHBIX TEXHOJOTHMA
IIpU NIPOBEIEHUU PACYETHHIX PabOT B 00J1aCTH HAHOWHKEHEPUU;

— COBPEMEHHBIE HOPMAaTUBHBIE JIOKYMEHTBl IO KOHTPOJIIO KadyecTBa MPOLYKLIUHU
NpeANpUATHIA HAHOMHAYCTPUH U 0€30IaCHOTO BEJCHHS TEXHOJIOTUYECKUX MTPOIIECCOB.

Ymemn:

—paboTath € TEXHOJIOTUYECKOM M TEXHMYECKOW OKYMEHTAIlUCH, I0JIb30BaThCA
MH(OPMaLIMOHHO-CIIPAaBOYHBIM allapaToM, B TOM YHCIE C HCIOJIb30BAaHHUEM 3JIEKTPOHHBIX
OMOIMOTEYHBIX cHCTEM, HH(DOPMAIMOHHO-00pa30BaTENbHBIX MOPTAJIOB JUIsl TIOMCKA CBOWMCTB
HAaHOMAaTEpHAJIOB, MAapaMEeTPOB  HAHOTEXHOJOTMYECKHX IMPOLECCOB U  XapaKTEPUCTHK
HAHOTEXHOJIOTHYECKOT0 000pyI0BAHUS;

— o(hopMIIATh pe3yabTaThl HAYYHO-ITPAKTUUYECKUX UCCIIEOBAHMUIA;

— UCIIONIb30BaTh PACYETHO-TEOPETUYECKIE METOIBI JAJIsl U3YYCHHSI CBOMCTB HAHOOOBEKTOB
Y TIPOIIECCOB C UX YYaCTHUEM B XUMHUHU, OMOTEXHOJIOTUU U (papMalleBTHKE;

— IPOBOJUTh MCCIEAOBAHWE HAHOCUCTEM IIYyTEM IIOCTAHOBKHM BBIYHCIUTEIBHOTO
JKCIEPUMEHTA.

Braoemw:

— HaBBIKAMHM CaMOCTOSITENIbHOM pa0OThl € HCTOYHUKAMU HaydHOH uH(pOpMaluu,
pedepupoBaHUs HAYYHBIX MyONHKAIUH, 000OIIEHUS TMEPEeIOBOrO OMbITA U JYUYIIMX MPAKTHK
MPUMEHUTEIHHO K 00BEKTY HCCIIE0BAHUS BHITYCKHON KBaU(UKAIIMOHHOW paboThI;

— HaBbIKAMM HCCJIEIOBAHUS CTPYKTYpbl U CBOICTB HAHOMAaTEpUaJOB [UIsl XUMUH,
dbapmaIreBTUKU U OMOTEXHOJIOTHH;

— HaBBbIKAMM aHaJIM3a U MOJEIMPOBAHUSI HAHOTEXHOJOTNYECKUX ITPOLIECCOB;

— HaBBIKAMH CHCTEMaTHU3aIu, 00padOTKH M 0000IIEeHUs pe3yIbTaTOB KOMITBIOTEPHBIX
IKCIEPUMEHTOB.

3 Kpartkoe cogepxxanne NPpaKTUKHU

[ToaroroBka MaTepHanoB JUIsl BBITOJIHEHUS BBITYCKHOM KBaJIM(UKAITMOHHON PaOOTHI.

Paszoen 1. Teopemuueckoe u npakmuyeckoe uzyuenue 00beKma uccie008anusl 6bINYCKHOU
K8ATUPUKAYUOHHOU pabOmbl.

Tematuka mNpeANUIIIIOMHON TPaKTUKU CTYIEHTOB OakanaBpuaTa OIpelesseTcs
TEMAaTUKOHN MX BBITYCKHON KBaMH(pUKaMOHHOM padoTsl. [IpenaumnmoMHas mpakTuka IpoXOIuT B
nabopaTopusiX ¥ KOMITBIOTEPHBIX Kjlaccax Ha BbITycKaromier kageape XDPU u aApyrux HaydHBIX
71a00paToOpUsAX, TEXHOJIOTUYECKUX MOJpa3/eeHusX, nHpopMaunoHHbIX neHrpax PXTY um. /1.
N. MenpaeneeBa. CTyIeHTHI 3HAKOMSITCS C HAY9HOU paboTOi Kadenpsl U B OTACIBHBIX CIydasx
IPUBJIEKAIOTCSI B KauyeCTBE MCIOJIHMUTENEH K PEIIEHUI0 OTAEIBHBIX 3aJad B paMKax
BbinoyHsieMbIXx HUP w rpaHTOB, OCBaMBarOT METOMABl SKCHEPUMEHTAIBHOTO HCCIEIOBAaHMUS,
KOMIIBIOTEPHOI'O ~ MOJEIMPOBAHUSA,  ONTUMHU3ALMHU, YIOPABIECHHUS  HAHONpOIleECCaMU U
HAaHOCHCTEMaMU; MPHOOPETAIOT HABBIKM IMOKMCKA M MOArOTOBKM MHGOpMAaIMU, B TOM YHUCIE C
UCIIOJIb30BAaHUEM CIELMATU3UPOBAHHBIX 0a3 JaHHBIX, Ui NMPOBEICHUS PACUeTOB IO TEMaTHUKE
BBITTYCKHOHM KBAIM(PUKAIIMOHHON pabOThI, y9aCTBYIOT B 00pabOTKE pe3yaIbTaTOB UCCIICTOBAHMS.

Pasoen 2. Bwinoninenue  uHOUBUOYANIbHO20 — 3A0AHUA  NO  MeMe  BbINYCKHOL
K8AIUPUKAYUOHHOU pabOmbl.

Bo BpeMst mpoXokaAeHHS MPEAUITIOMHON MTPAKTUKH CTYJEHTBI COOMPAIOT MaTEpUaIbI 10
TEMaTHKE BBIMYCKHON KBaJM(UKAIIMOHHOW paboThl, aHANIM3UPYIOT UX, HaME4YaloT OCHOBHBIE
HaNpaBJICHUs U 3a]1a4d pabOThI, BBIPAOATHIBAIOT METOIOJIOTHIO PEIICHUS 3TUX 3a/1a4.

TemaTuka MHAMBUAYAIBHOTO 33/1aHUS MOXET OBITh CBA3aHA: C AKCIEPUMEHTAIbHBIMU
UCCIICIOBAaHUSIMA CTPYKTYPbl M CBOWCTB HAHOMATEpHUAJOB IS XUMHUH, (HapMaleBTHKU H
OMOTEXHOJOTMH, a TaKKe MPOLECCOB UX IMOJY4YEeHUS; C TEOPETUYECKUM aHalu30M
HAHOTEXHOJIOTHUECKUX MPOIECCOB KaK 0OBEKTOB MOJICTMPOBAHUS, ONTUMU3ALINN U YIPABJICHHUS;
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C IOCTAaHOBKOH U MPOBCACHUCM BBIYUCIIUTCIIBHBIX OKCIICPUMCHTOB, HAIIPABJICHHBIX HA U3Y4YCHUC
HAHOOOBEKTOB U MPOIECCOB C UX YUYAaCTUEM B XUMUU, OUOTEXHOJIOTUU U (apMalleBTUKE U T.1.

Pasoen 3. Cucmemamusayus mamepuana, no02omogka omuema.

O3HakoMJIeHHE C TPeOOBAaHUSAMHU, MPEAbSIBISIEMBIMU K HAlHUCAHUIO U TPEACTABICHUIO
oTueTa.

[ToaroroBka oTyeTa BKIIIOUAET ONMUCAHUE U CUCTEMATH3aLUIO0 PE3YyIbTaTOB, MOTYYEHHBIX
B XOJC BBIIIOJHCHHUA HWHAWBUAYAJIBHOTO 3aJaHHA IO TEMC BBIHYCKHOﬁ KBaHHq)HKaHHOHHOﬁ
paboTHI.

4 O0beM NPpaAKTUKHU

Buna yueOHoii padoThI Obnem npakTHKH
3E Akaa. 4. | Actp.u.

OO0mas TpyA0eMKOCTh NPAKTHKH 9 324 243
CamocTosiTesibHasi padoTa 9 324 243

B TOM 4HcJje B popMe NPaKTHYeCKOI MOATOTOBKH: 9 324 243
KoHTakTHas camocTosTenpHas pabora 0,4 0,3
CamocTrosiTeTbHOE OCBOCHHE 3HAHUM, YMEHHUI 1 HABBIKOB 9 323.6 2427
10 NMPOTrpaMMe MPAKTUKU
Bua uTOoroBoro KOHTpoJIf: 3a4éT ¢ oleHKoH

5.5 T'ocyiapcTBeHHAS HTOrOBAasl ATTECTAIINA:
BBLINOJHEHHE U 3AIIUTA BLINYCKHOH KBAJN(HKANMOHHON Pa00ThLI

1 leab rocygiapcTBeHHOWl WTOrOBOM AaTTeCTAUMM: BbINOJHEHUS] W 3alUThI
BBINIYCKHON KBAIM(QUKALMOHHOW padoTbhl — BBIABICHHE YPOBHS TEOPETUYECKOM U
IPaKTHYECKOH MOArOTOBIEHHOCTH BBITYCKHUKA By3a K BBIIOJIHEHHIO MPOQECCHOHAIBHBIX 3aa4 U
cooTBeTcTBUs ero noarotoBku tpedoBanusM ®I'OC BO no nanpasnenuto noarorosku 28.03.02
Hanounxxenepus.

2B pesyabrare NPOXOXKICHHUS] TOCYIAPCTBEHHOH WTOIOBOH  aTTeCTAllUM:
BBINOJIHEHUSI M 3alIUThl BBINYCKHOH KBaJIM(PUKANMOHHON PpadoThI — Yy CTYyAeHTa
nposepsiercsi c()OPMHMPOBAHHHOCTH CJEAYIOIIMX KOMIETEHUMH, a TaKe CJIeAyIIINX
3HAHUI, YMEHHH U HABBIKOB, MO3BOJIAIOIINX OLECHUTH CTENIEHb FOTOBHOCTH 00Yy4Yal0IIMXCs
K JajibHeiel npopeccCHoOHaIbLHOMI 1eATEeJIbHOCTH.

BhInmyckHUK, OCBOMBLIMM NIporpaMMy OakajnaBpuaTra, AOJDKEH 001agaTh CIEAYIOUIMMHU
KOMIIETEHIUSIMMU:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-3.1; VK-3.2;
VK-3.3; VK-3.4; VK-3.5; VK-3.6;, VK-4.1; YK-4.2; VK-4.3; VK-4.4; VK-4.5; VK-4.6; YK-4.7;
VK-4.8;, VK-4.9; VK-5.1; VK-5.2; VK-5.3; YVK-5.4; VK-5.5; VK-5.6; VK-5.7; VK-5.8; VK-5.9;
VK-5.10; VK-5.11; VK-5.12; VK-5.13; VK-5.14; VK-6.1;, VK-6.2; VK-6.3; VK-6.4; VK-6.5;
VK-6.6;, VK-7.1; YK-7.2; VK-7.3; VK-7.4; VK-8.1; VK-8.2; VK-8.3; VK-8.4; VK-8.5; VK-8.6;
VK-8.7; VK-8.8; VK-8.9; VK-9.1; VK-9.2; VK-9.3; VK-10.1; VK-10.2; VK-10.3; OIIK-1.1;
OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-2.1; OIIK-2.2; OIIK-2.3;
OIIK-2.4; OIIK-2.5; OIIK-2.6, OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6;
OIIK-3.7; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2;
OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; IIK-1.1; IIK-1.2; TIK-1.3; IIK-1.4; IIK-1.5; IIK-1.6;
IIK-1.7; IIK-2.1; [IK-2.2; TIK-2.3; [IK-3.1; 1IK-3.2; [IK-3.3

3namo:

— MOPSAOK OPTraHM3alMM, IUIAHUPOBAaHUS M IPOBEIEHUS HAYYHO-HCCIIENOBATEIbCKUX
paboT ¢ UCTI0JIb30BaHUEM MOCIETHUX HAYYHO-TEXHUYECKHX JOCTHKCHUN B TaHHOW 00JIacTH;

— TEOPETUYECKUE  OCHOBBI  MOJCIHMPOBAHMS,  ONTUMH3AaUUMU U YIPaBJICHHUS
HAHOIIPOLIECCAMU M HAHOCUCTEMAMHU U IPUMEHSTH 3TH 3HAHUS HA IPAKTUKE;

— YHCJICHHBIE METOABI PEUICHHWs MaTeMaTHUYECKHMX 3a7ad JJIs MCCIEIOBAHUS IIPOLECCOB
HAaHOTEXHOJIOTUM M HAHOMHXKCHEPHH II0 TEME BBIMTYCKHON KBaTHM(PHUKALIMOHHON pPabOTHl H
KOMIUIEKCBI IPOIPaMM, pPealu3yOIIne JAHHBIE METOBL;
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— OCHOBHBIC TPEOOBaHUS K MPEICTABICHHUIO PE3yIbTATOB IPOBEACHHOTO HCCIICIOBAHUS B
BU/JIE HAYYHOI'O OTYETAa, CTaThU WK JOKJIAJa.

Ymems:

— CAMOCTOSTEIIbHO BBISBJISATH IMEPCIEKTHUBHBIE HANpPABICHHUS] HAYyYHBIX MCCIIEIO0BaHUH,
000CHOBBIBAaTh AaKTyalbHOCTb, TEOPETHYECKYI0 U TPAKTUYECKYI0 3HAYUMOCTH TIPOOIEMBI,
MPOBOAMUTH PACYETHO-IKCIEPUMEHTANbHBIE HCCIEIOBAaHUS C MCIOIb30BAHUEM IPUKIIATHOTO
MPOrPaMMHOTO OOECTIeUeHUsl, aHATTM3UPOBATh U HHTEPIIPETHPOBATH MMOTYICHHBIE PE3YIIbTATHI;

— OCYIIECTBJISATh TOUCK, 00pabOTKY W aHaln3 HAyYHO-TEXHUUYECKOW HH(POPMAIHMH TIO
TE€Me BBINOIHIEMONH PabOThl, B TOM YHCIIE C MPUMEHEHHEM COBPEMEHHBIX MH(OpPMaIMOHHBIX
TEXHOJIOTHI;

— paboTaTh Ha COBPEMEHHBIX MPUOOpax, 00OPYAOBaHWHU, CPEACTBAX KOMITBIOTEPHOU
TEXHHKHU, OPraHU30BHIBATh MPOBEACHHUE Ta00PATOPHBIX W BHIUYUCIUTEIBHBIX IKCIEPUMEHTOB,
MIPOBOJIUTH UX 00PaOOTKY M aHATM3UPOBATH PE3YJIHTATHI.

Braoemyw:

— METOJIOJIOTUE M METOAUKOW MPOBEACHUS HAyYHBIX HWCCIEIOBAHUN; HaBbIKAMU
CaMOCTOSITENIbHOW HAYYHOH M UCCIIE0BATENLCKON padoThI;

— HaBbIKAMHM pabOThl B KOJUIEKTHBE, HAaBbIKAMU IIJITAHUPOBAHUS U OpraHU3alUN
KOJUIEKTUBHBIX HAyYHBIX UCCIICJIOBAHMIA;

— COBPEMEHHBIMU METOJJaMH HCCIIE0BAaHUS U aHalIM3a MOCTABJICHHBIX TPOo0IieM;

— CIIOCOOHOCTBIO peIlaTh IMOCTABICHHBIC 3aJa4yM, HWCIONB3YS YMEHUS W HaBBIKH B
OpraHM3aIi HayYHO-HCCIIE0BaTENbCKUX PaboT.

3 Kpartkoe conep:kaHue rocy1apcTBeHHON HTOTOBOM aTTecTANMHU

l'ocynapctBeHHast uTOroBasi aTTeCTallMs: BHIIOJHEHHWE W 3alIUTa  BBITYCKHOM
KBAJTM(PHUKAIIMOHHON paboThl — MPOXOIUT B 8 ceMecTpe Ha 0a3e 3HAHWM, YMEHUI U HaBBIKOB,
MOJYYECHHBIX CTYJAECHTAMH MPU U3YyYECHUHU AUCUUILIMH HampaBieHus 28.03.02 HanouH:keHepus
U TIPOXOKJICHUS TIPAKTHK.

locynapctBeHHast uTOroBasi —aTTECTallMsl: BHIIOJHEHHWE W 3allUTa  BBITYCKHOM
KBaJTM(PUKAIIMOHHON pabOThI — MPOBOJAUTCS TOCYAAPCTBEHHOM YK3aMEHAIIMOHHON KOMUCCHEH.

KonTtposnb ypoBHS CHOPMHUPOBAHHOCTH KOMIIETEHIIUNA OOYYarOIIMXCS, MPHOOPETECHHBIX
npu ocBoeHun OOII, ocymecTBusiercs MyTeM TPOBEACHHS  3allUThl  BBITYCKHON
kBanrukanuonHon padotel (BKP) u npucBoenus kBanudpukanum «0akaiaBpy.

4 O0beM rocy1apCcTBeHHON UTOTOBOI aTTECTALMHU

[Iporpamma oOTHOCHUTCS K OO0s3aTeNbHOM dYacTH ydeOHOTO IUIaHa, K OJoky 3
«["ocymapcTBeHHAs UTOTOBAasi ATTECTAIMS» U PACCUMTAHA HA COCPENOTOYCHHOE MPOXOKIACHUE B
8 cemectpe (4 xypc) obydenuss B oobeme 216 u (6 3E). IIporpamma mpenmosnaraer, 4to
oOyJaroniuecss IMEIOT TEOPETUYECKYI0 U MPAKTUYECKYI0 MOATOTOBKY B O0JIACTH MAaTEMAaTHKH,
(bU3UKY, HEOPTAaHUIECKOM, OpraHNYeCKOr, (PU3NUECKON M KOJUIOUTHON XUMHUHU, OMOTEXHOJIOTHH,
(UBUKO-XMMHYECKUX  OCHOB  HAHOTEXHOJOTMHM,  MAaTeMAaTHUYECKOTO  MOJETUPOBAHUS
HAHOIIPOILIECCOB, METPOJIOTUM W HAHOMETPOJIOTHH, MAaTepHaIOBEACHUS HaHOMATEpUalIOB U
HAHOCHUCTEM, METOJOB ONTHMH3AIMHA W TUIAHUPOBAHUS SKCIIEPUMEHTA, CHCTEM YIPABICHUS B
HAHOMH)KEHEPUU, YHCIIEHHBIX METOJIOB pELIEHUS MPHUKIAIHBIX 3a/7ad B HAHOWH)KEHEPHH,
pa3zpaboTku (hapMaleBTUUECKHX MpermapaToB M MaTepHaliOB MEAMUIMHCKOTO Ha3HAYCHWUS,
HAaHOMHYKEHEPUHU B (DapMalleBTHUECKUX TEXHOJIOTUSAX U JIp.

Buj y4yeOHoii padoThI 3E Akan. u.
Oomas Tpynoemkocts I'MA no yueoHOMY I1aHy 6 216
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
Brimonaenue, Hanucanue u opopmiernne BKP 6 215,33
KonTakTHas pabota — UTOTOBast aTTecTaIUs 0,67
Bua koHTpoJs: 3ammura BKP

Bua y4yeOHoii padoThI \ 3E \ AcTp. u.
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Oomas Tpynoemkocts I'MA no yueoHOMY I1aHy 6 162
KonTakTHas padora (KP): - -
CamocrositesbHas paoora (CP): 6 162
Brimonnenue, nanucanue u opopmienne BKP 6 161,5
KoHTakTHas paboTa — UTOTOBAas aTTECTAILIHS 0,5
Bua konTpoJs: 3ammura BKP

5.6 ®akyIbTATHBBI

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«'paxmaHckasi 3alIUTA B YPe3BbIYANHBIX CUTYAI[HAX)

1 Henp aMCUMIVIMHBI — TIOATOTOBUTH CTYJAEHTa K OCMBICICHHBIM TPAKTUYECKUM
JNEUCTBUSAM 1O OOECIEYCHHIO CBOCH OE30MacHOCTH W 3allUThI B YCJIOBUSX BO3HHKHOBCHHS
Ype3BhIYAITHON CUTYyalluy TPUPOIHOTO, TEXHOTEHHOT'O U BOGHHOT'O XapaKTepa.

2 B pe3yabTaTe H3y4eHUsl TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams cleayomUMy KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTHUKECHHUS:

VK-8.1; VK-8.5; VK-8.7

3namo:

— XapaKTEePUCTUKH TPHUPOJIHBIX OCICTBUI, TEXHOTCHHBIX aBapuii W Karactpod Ha
paAMalMOHHO, XUMHYECKHU U OMOJIOTHYECKHU OMACHBIX 00bEKTax, mopaxarouue GakTopbl APYTrux
OITaCHOCTEM;

— OCHOBBI BO3CMCTBHSI OMACHBIX (JAaKTOPOB UPE3BbIUAWHBIX CUTyallMil Ha YelloBeKa U
MPUPOJIHYIO Cpey, AOMYCTUMBIE MPEAeTbHbIC KPUTEPUH HETATUBHOTO BO3ICHCTBHS;

—Mepbl 0€30IMacHOTO TOBEACHHMS TpH TpeObIBaHMM B palioHaX (30HAX) IOXKApPOB,
PaAMOAaKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS;

—crnocoObl W CpEeACTBAa 3alIUThl YEIOBEKa OT BO3ACHCTBHS MOpa)xarolux (PakToOpoB
Ype3BBIYANHBIX CHUTYAIMi MPUPOJHOTO, TEXHOTEHHOTO ¥ BOGHHOTO XapakTepa.

Ymemn:

— UCTOJIBh30BaTh CPEACTBA 3alIUTHl OPraHOB MABIXaHUS U KOXH, MEAUIIMHCKUE IS
CaMO3allUThl ¥ OKa3aHUS MOMOUIH IPYTHM JIIOISM;

— MPUMEHATh TEPBUYHBIC CPEACTBA MOXKAPOTYIICHUS JUIS JIOKATHM3AIMH ¥ TYIICHHUS
no>kapa, BOZHHUKIIETO B ayIUTOPHH (J1abopaTopum );

— OKa3bIBaTh ce0e U JAPYrUM TMOCTPANABIIUM MEIUIIMHCKYIO TIOMOIIb C MCIIOIh30BAHUEM
TaOeNbHBIX U TOJIPYYHBIX METUIIUHCKUX CPE/CTB.

Braoemy:

— npuéMaMu MPOBEJCHUS YaCTUYHOW CaHWTApHOW OOpaOOTKH MPH BBIXOJE M3 palioHa
(30HBI) PAIMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTUIECKOTO 3arpsi3HEHUS (3apaxKeHus);

— croco0aMu ¥ TEXHOJIOTUSIMU 3aLUTHI B YPE3BBIYANHBIX CUTYALIHSIX.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Onacnocmu npupoonoco xapaxkmepa.

CruxwuiiHple OCICTBUSA, SIBICHUS MPUPOIBI Pa3pyHIUTEIILHON CHIIBI - 3€MIIETPSICEHUS,
HABOJIHEHUS, CEJIeBble MOTOKHU, OMOJ3HU, CHEXHbIE 3aHOCHI, M3BEP)KEHHE BYJIKAHOB, OOBAJIbI,
3aCyXH, yparasbl, OypHu, OXaphl.

Pazoen 2. Onacnocmu mexnoeennozo xapaxmepa.

ABapuu u KaracTpodbl Ha paJAUANMOHHO OMACHOM OOBEKTE, XMUMHYECKH OIACHOM
00beKTe, OHWOJOTMYECKHM OmacHOM OOBEKTe, Ha  TpaHCIOpPTe  (PKEIE3HOIOPOKHOM,
ABTOMOOWJIBHOM, PEYHOM, aBUAIMOHHOM); Ha TUAPOCOOPYKCHHSIX; HA KOMMYHAJIbHBIX CUCTEMAax
KU3HE0OeCIIeUeHHs.

Pasoen 3. Onacnocmu 6oennoco xapakmepa.

[Ipumenenue  Opykusi ~ MaccoBOrO  MOpak€HUs  (SAEPHOro,  XHMHYECKOro,
OMOJIOTUYECKOT0), OOBIUYHBIX CPEJICTB C 3aKUTaTeNIbHBIM HAIOJTHEHUEM, HOBBIX BHJIOB OPYKHS.
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30HBI 3apaKE€HUSI OT CPEJCTB MOPAXKEHUS U MX BO3JACHCTBHME HAa HACEJIEHUE M OKPYXKAIOIIYIO
IPUPOJHYIO CPENY.

Paszoen 4. Ioxcapuas 6e3onacHocme.

[Toxapnast omacHocTh. IloxkapHast oxpana. Kiaccudukanus moxapoB TOXKapoB B
3MaHusAX W noMenieHusx. Craauu pa3BUTHsS MOXKapoB. JIokanmu3aluss U TYILIEHHUE TMOXKapoB.
[TepBuunbie cpeactBa moskaporymeHus (ormerymmrenu OIl -8, OVY-2, OBII-5, BHyTpeHHuUi
NOXKapHBIM  BOAONPOBOJA) W TMpaBuja IOJIb30BaHUST HMH. ABTOMAaTUYECKHE CHCTEMBbI
MOXKAPOTYIIEHNUsI — NPUHKIEpHbIE M ApeHuYepHble. OrHeTymamniye BelecTBa — BOAA, IEHBI,
HEroprouue ra3pl U pa3daBUTENH, IOPOLUIKOBBIE COCTABbI, FAJIOr€H3aMEIIEHHbIE YTTIEBOAOPO/IbI.

Pa3zoen 5. Komnnexc meponpusmuii 2pajcoanckou 3auyumsl HACenieHUsl.

Onosemienue 1 UHPOPMUpPOBaHUE HaceleHUss o0 omacHocTH. [IpuHATHE HaceneHueMm
curHanoB omnoBenieHus («Buumanme Bcem!», «Bo3mymHas TpeBoray, «PagmanuoHHas
OTIACHOCThY», «XHUMHUECKasi TpeBoray, «OTO0O0W OmacHOCTH») W TOPSAIOK JICUCTBHUS IO HHUM.
OBakyanus HaceJeHHs M3 30HBI OnacHOCTH. CrocoObl 3Bakyalu. DKCTpPEHHas HIBaKyalus
CTYJIEHTOB U3 ayJUTOPHUH ITPXU BOZHUKHOBEHUH I10XKAapa.

CpenctBa uHIMBUAYaNbHOM 32Tkl opraHoB Abixanus (I'TI-7, I'TI-9, P-2, V-2K, PITA-1,
PIII-67M, PVY-60M, «®enukcy», ['’/I3K, AT, AIT-3, I13Y-K, UIl-4M, UII-5, UI1-6, KUII-8),
koxu (JI-1, O3K) uenoBeka. MeauiuHCcKue Cpe/ICTBA 3aIIUTHIL.

CpencrBa KOJUIGKTMBHOW 3amiuThl HaceneHus. Ha3Hadenuwe, 3alUTHBIE CBOMCTBA
yoexum. IIporuBopagmanuonnsie ykpbiTus (IIPY, mom3emMHbIe TEMIEXOIHBIE MEPEXO/IBbI,
3arnyOJIeHHbIE CTAHLMHM METPOINOJHMTEHA), MPOCTEHIINe YKpPBITUS (TpaHIIEH, OKOIIBL,
nepekpeIThie menn). [IpaBuna 3anaTus yoexua.

Pazoen 6. Oxazanue nepsoii nomowu.

OkazaHue TmepBOM TMOMOIIM TpPU OXKOrax, paHEHUsX, 3apaxeHusx. I[IpoBeneHue
YaCTUYHOM CaHUTApHON O0OpabOTKM KOXHBIX IIOKPOBOB 4YEJIIOBEKa MPH BBIXOJE W3 30H
PaAMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3apakeHUs (3arpsi3HEHMS ), U3 30H TI0KAPOB.

Pazoen 7. Jluxeuoayus nociedcmeuti upe3suluatiHol CUmyayuu.

ABapuiiHo-criacarenbHble padoThl. DKCTPEHHAS IBAKyalus U3 ayJUTOpUH (J1abopaTopum)
B YCIIOBHUSIX MOKapa, paAHallMOHHOTO, XUMHUYECKOI0, OMOJIOTHYECKOTO 3arps3HEHUS TEPPUTOPUN
C HCNOJb30BAaHUEM IpocTedmux cpeacTB 3amuThl («Penukcy», I'/I3K, nporusoraza I'TI-7 ¢
AIIT-3).

4 O0beM yueOHOH THCHUILINHBI

Bun yueOHo# padoThI Ofbem aucHumIIMHbL
3E Akaa. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCHUILIHHBI 1 36 27
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,44 16 12
Jlexun 0,44 16 12
CamocrosiTesibHas padoTa 0,56 20 15
KonTakTHas camocrositenbHas paboTa 0,2 0,15
0,56
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 19,8 14,85
Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Pycckuii I3bIK M KYJbTYpPa peun»

1 Heab OMCUMIUIMHBI — TIOBBIMICHHE OOIIEH W MPOodEeCCHOHATBLHON KYIbTYphl pPEUH
B CaMOpa3BUTUHN u

cTyaieHta ¥ (OpMHpPOBaHUE
COBEPIICHCTBOBAHNH JINYHOCTH.

IIPAaKTUYECKOU

NOTPEeOHOCTH

2 B pesyabTaTe H3y4eHUs] UCHUILUINHBI 00y4aI0UICS TOJIKEH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-4.2; VK-4.3; YK-4.4; VK-4.7; VK-4.8
3name:
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— (YHKIINH SI3bIKA KaK CPECTBA (OPMUPOBAHUS U TPAHCIISIIIUHA MBICIIH;

— cnenuduKy yCTHOM M MUChbMEHHOHN peun;

— cienu UKy U )KaHPBI HAYYHOTO CTHIISL PEUH;

— SI3bIKOBBIE OCOOCHHOCTH MPECTABICHUS PE3YIbTATOB HAYYHBIX UCCIIEJOBAHMUIA;

— cienu UKy KaHPOB OPHUIIHATIEHO-IEIIOBOTO CTHJIS;

— HOPMBI JIUTEPATypPHOTO SA3BIKA;

— 0COOCHHOCTH MOJATOTOBKU TEKCTOB Pa3HbIX BUIOB ITyOJUYHOTO BBICTYIICHHS.

Ymemn:

— TpaHc(OPMHUPOBATH MMCEMEHHBIN TEKCT B YCTHYIO GOPMY peyH;

— BBIJICNSATH CTPYKTYPHBIE CIUHUIIBI TEKCTA;

— COCTaBJIATh JIMYHBIE U CIIY)KEOHBbIE JOKYMEHTHI B COOTBETCTBHHM C HOPMATHBHBIMHU
TpeOOBaHUSMU;

— HaXOJUTh B TEKCTE peyeBbIe OIIMOKU U YCTPAHSITD UX;

— BBICTYNATh MMyOJUYHO C Pa3HBIMU KOMMYHUKATHBHBIMU HAMEPEHUSMHU.

Braoemw:

— KyJIbTYpOI Hay4yHOH U JICJIOBOW pe4YH B MUCHMEHHOM U YCTHOH (opme;

—ocHOBaMH  A()PEKTUBHOM KOMMYHUKAIMM B Y4YeOHOH © MPOQeCCHOHATBHOU
NeSITebHOCTH (HaBBIKaMU IMyOJIMYHON PEeUH, apryMEHTALlUH, BEICHHS JUCKYCCHH).

3 Kpartkoe cogep:xaHue JUCUMILIIHHbI

Pasnen 1. BBenenne B npeamet (JIMHrBUCTHKA TEKCTA).

1.1. Pycckuii s3bIK U KyJIbTypa Pe4M Kak MpPeAMET, KaK COCTABIAIONIAsA KU3HEHHOTO M
po(hecCHOHATBLHOTO yCTeXxa.

3amaun ¥ MECTO Kypca B MOATOTOBKe OakanaBpa. [Ipobnema mpecTuxa W MPaKTHUECKOU
BOCTPEOOBAHHOCTH PEUEBOM KyJIbTYpPHI B Hamle BpeMs. OCHOBHbIE OHATHS Kypca. BiusHue s3bika
Ha (OPMHUPOBAHME JTUYHOCTH UYEIOBEKA, MOHATHE S3bIKOBAs JIMYHOCTh. Pycckuil si3bIK Kak crocoo
CYIIECTBOBaHMS PYCCKOTO HAIMOHAJIBHOTO MBIIIICHUS M PYCCKOW KyJIbTYpHI, KaK 3HAaKOBas
cucTema rnepenadu UH(GpoOpMaluK, Kak MUPOBOU s3bIK. McTOprueckue cBEIeHUSI O PYCCKOM S3BIKE.
CoBpeMmeHHas peyeBast cuTyarusi koHa XX — Hayana XXI BB.: paspyuienue opdorpadpudeckux u
CTHJINCTUYECKUX HOPM, CTPEMUTENBHBIN POCT OMIMOOK, U3MEHEHHE OPPOIMUIECKIX HOPM.

1.2. KOMIOHEHTHI CUTYyalluy OOLICHHUS U YCIIEITHOCTh KOMMYHUKALIUH.

[Tonstus oOmeHue u peueBas curyarus. Llenn oOmeHus (KOMMYHUKATUBHBIE IICIIH).
PeueBbie ommbOKN 1 KOMMYHHUKATHBHBIC HEY/1aul, BO3MOKHBIC X MPUYUHBI. KOMMYHUKAaTHBHAS
KoMIeTeHIust Hocutens PS — ymeHue cTpouTh U BOCOPUHUMAThH YCTHBIE U MMHUCbMEHHBIE TEKCThI
pa3HBIX XKaHPOB B PA3JIMYHBIX CHUTYalUsAX OOIICHHS, TEM CaMbIM JOCTHTaTh CBOMX IieNeil, He
HapyIIas MPUHIUIIOB KYJIbTYPbI, MOpaJId, KOMMYHUKAaTUBHONW KOM(pOPTHOCTH.

1.3. MHorooOpasue s3bIKOBBIX cpeAcTB. OTOOp S3BIKOBBIX CPENCTB, 00ECIIEUHBAIOLINX
3 PEKTUBHYIO KOMMYHHUKAIIMIO B OTIPEICTICHHON CUTYaIlUH.

Tumnbl peueBbIX cUTyalMi U (QYHKIIMOHAIBHBIE PAa3HOBUIHOCTH COBPEMEHHOI'O PYCCKOTO
s3pika. @opMBI peun (MUCbMEHHAs M YCTHas) ¥ uX crnenuduka. MoHOIOT B 1uaior (MOJIAIIOT).
OyHKIMOHATbHbIE CTHIIN (HAyYHBIH, OUIHATBHO-1ETI0BOM, TYyOIUIIUCTUYECKHIA).

Pazgen 2. KyabTypa HAyYHOU peyM U 1eJ10BOW peyn.

2.1. JIuHrBUCTHKA HAYYHOI'O TEKCTA.

Oc00EHHOCTH HAYYHOTO CTHJISI peud. TepMHHBI, 0COOEHHOCTH HAY4YHONW TEPMHUHOJIOTHH.
PazHoBUAHOCTH HAydyHOTO CTWJIA (COOCTBEHHO HAy4yHBIH, Yy4eOHO-HAy4HBIH, Hay4HO-
WH(pOpPMAITMOHHBIN, Hay4dHO-TyOnuIucTudecknii). Crenudurka WUCIONB30BaHUS JJIEMEHTOB
pa3IMYHBIX S3BIKOBBIX YPOBHEH (JIEKCHYECKOTO, MOP(OIOTHYECKOTr0, CHHTAKCHYECKOTO) B
Hay4YHOU peun.

2.2. OdopmiieHue HayYHOU PaOOTHI.

Opranu3zaiys HaydHOTO TeKCTa. BUbl KOMIIpECCMM HAy4YHOT'O TEKCTa: KOHCIEKT, IUIaH,
Te3uchl, BHUABI pedepaToB. JKaHppl ycTHOM HayuHoi peun. KparTkas XapakTepucTHKa
pedepaTHBHOTO COOOIIEHHUSI, TIEKIMH U TOKJIaa.

2.3. OcobGeHHOCTH OPHIMANTBHO-AeI0BOT0 CTUIs. [TuchMeHHbIe (hOpMBI 1ETI0BOI peun.

OdunuanbHO-I€T0BOH  CTUJIb PEYH, €ro JEKCHKO-TpaMMaTHuecKue OCOOEHHOCTH,
peueBble  KJIMINE, €ro pa3HOBUAHOCTH (moactwim) ©  cepbl  (PYHKIMOHHPOBAHUS
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(aIMUHUCTpATUBHAS, TIPABOBAs, TUIUIOMATUYECKas ), ®KaHPOBOe pazHooOpa3ue. HoBble siBIeHUS
B O(QUIHAIBHO-ACIOBOM CTHie. JKaHpbl MUCHMEHHOW JENOBOM KOMMYHHKAIMU. JIOKYMEHTBI
JUYHOTO TIONB30BaHUs (3asBJICHHE, PACIHCKA, JOBEPEHHOCTh, XOJaTailcTBO, aBTOOMOTrpadws,
pestome). CyxeOHast KOpPECTOHICHITHS (JIeTTOBOE MUCHhMO U €TI0 BUIBI, HHCTPYKITHS).

2.4. YcrHble popMbl I€TOBOM peyw.

OcoOEHHOCTH YCTHOM JEeNOBOM pedyu (CoueTaHHe SJIEMEHTOB MpodhecCHOHATBHOTO,
JIEJIOBOTO W PA3rOBOPHOTO SI3bIKOB). JKaHpbl YCTHOM [ENOBOM pedH, HUX CTPYKTYpHbIE H
KOMMYHHUKATUBHBIE 0COOCHHOCTH. DaKTOphI, cHIXKatomue 3)()EKTUBHOCTD JEIOBOTO OOIICHMS.
[TocTynatbl BEXJIMBOCTH, 3aKOHBI KOMMYHUKAlMM W TpaBwia yOexnaeHus. OCHOBBI
MEXKYJIbTYPHON KOMMYHHUKAIIMHA B JETOBOM OOIIeHUU. [IOHATHS: HAlMOHAILHBI MEHTATUTET,
LEHHOCTH, MPUHIIUIIBI, HOPMBI U MpaBuia, pUTYyaabl, KOMMYHHUKATUBHBIN oK. HanmonanbHbie
0COOEHHOCTH PYCCKOTO PEUeBOr0 ITHKETa U JIEIOBON pedeBoil aTukeT. OCOOEHHOCTH PYCCKOTO
KOMMYHHUKATHUBHOTO ITOBEACHHUS.

Pa3nes 3. HopMaTHBHBIN acleKT KyJIbTYPhI pe4H.

3.1. Onpenenenre HOPMATUBHOCTH U BapuaHTHOCTU. Opdosnuyeckne HOPMBI PYCCKOTO
JUTEPATYPHOTO SI3bIKA.

S3pikoBas HOpMa, €€ poib B CTAHOBJIEHMH M (PYHKIMOHHUPOBAHUU PYCCKOTO
IUTEepaTypHOTo s3bika. OrnpenencHue moHATUN konudukamys u GakTop COUATBHOTO IPECTHXKA.
[ToHsiTHE BapUAHTHOCTH SI3bIKOBOM HOpPMBI. [IpaBUIIBHOCTh U MACTEPCTBO peur. Pa3HOBUAHOCTH
sI3IKOBBIX HOpM. [IponsHocutenbubie HOpMbl PJISA (opdosmus).

3.2. Jlekcuueckue HOpMbI PJISl, mpuunHbI UX HApYIICHUS.

3HaueHue CJIOBa U JICKCHYECKasi COYETaeMOCTh. TOYHOCTh peduu: MPaBUIBHOCTh BEIOOpA
CJIOBa U3 psAa €IWHUIL, OJU3KUX eMy 0 3HAaYeHUIO0 WM 1Mo ¢opMe (CUHOHUMBI, MapOHUMBI,
oMo(oHbI). DYHKITMOHATEHO-CMBICIIOBAS MPUHAJICKHOCTh CIIOBA. ¥ MECTHOCTh MCIOJB30BaHUS
CJIOBa B TOW WJIM WHOM KOMMYHUKATHBHOW cUTyalud. MHOSI3BIYHBIE CJIOBa B COBPEMEHHOM
pycckoii peun. PacrpocTpaHeHHBIE JEKCHYECKHE OIIMOKHU: TJICOHA3M M TaBTOJOTHs. Pycckas
¢dpazeosorus ¥ BHIPa3UTEIbHOCTh PEUH.

3.3. I'pammaTuueckue Hopmsl PJIS, ciyuan ux HapymieHus.

OcobenHoctu pycckoro ciaoBooOpazoBanus. Ctporoe coOnmoaeHE MOPGHOIOTHISCKUX
HOPM  COBPEMEHHOTO  PYCCKOTO  si3plKa.  TpyAHbIE  ciaydau  YHOTpeOJIGHHS  UMEH
CYLIECTBUTENbHbIX.  VI3MEHEHHs, MpOUCXOIAINIMEe B  YHNOTPEOJEHUU  YHCIUTENbHBIX.
CuHTaKCUYeCKHe HOPMBL: TpPYJAHBIE ClIydal MMEHHOIO U TIJIaroJbHOTO  yIpPaBIICHUS.
CornacoBaHue MOJJIEKAIIET0 U CKazyeMoro B ¢opMax 4yucia. YHoTrpebieHue JeenpruyacTHbBIX
000pOTOB.

3.4. Opdorpaduueckne u MyHKTyallnOHHbIE HOpMBI PJIS.

Opdorpaduueckne U MyHKTYallHOHHBIE HOPMBI, aKTyaJbHbBIE IS JIEJIOBOTO IMHCHMA:
IIPaBOIKCAaHUE MPUCTABOK, CY(PPUKCOB M OKOHYAHUI pa3HBIX YacTeil peuu, MpeasioroB, YacTHIl,
ynoTpebieHHe MPONUCHBIX OYKB, yrmoTpeOJeHHe 3HAKOB NMPENHHAHUS B IMPOCTOM U CIIOKHOM
PEIOKECHUSIX.

Pasoen 4. Ilpasuna nod2omosxku nyoauuHo20 6blcmynieHus.

4.1. IlpaBuia MOATOTOBKH MyOJUYHOTO BRICTYIUICHUS — MOHOJIOTA.

OcobeHHOCTH TYONUIUCTUYECKOTO CTHAs peud. [loHATHE yCTHOrO MyOIMYHOTO
BBICTYIUICHHUS, €ro BUABI U oOmMe TpeOOBaHUS K MOATOTOBKE MYOJIMYHOTO BBICTYIUIEHUS B
3aBUCHUMOCTH OT IIeNM BBICTYIUICHUS: HHQOpMAMOHHOE (M pEKIaMHOE) BBICTYIUICHUE,
MPOTOKOJILHO-3TUKETHOE U MpaBUJIa MOATOTOBKH MO3/IPaBUTENbHBIX U MPUBETCTBEHHBIX pEUEH.
OcoOeHHoCTH apryMeHTHpYoIIel (YOS Iaromeil) pedn, BUabl yoexkaarien peyu.

4.2. OCHOBBI IOJIEMUYECKOTO MacTEpPCTBA.

Ponp myOnuuHBIX IUCKycCcU B coBpeMeHHOM obmiectBe. [loHsTHE criopa, ero menu u
BuJbL. [loAroToBKa K JUCKYyCCHUU U TIPaBUJIa y4acTHsl B HEH.

4 O0beM yueOHOH TUCHUILINHBI

. O0BbeM TUCIUIIIINHEI
Bup yueOHoii padoTnbl et

3E Akan. 4. | AcTp.u.
O01mas TPy10eMKOCTh TUCHUILIHHBI 2 72 54
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KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,88 32 24

Jlexun 0,44 16 12

[Tpaktrueckue 3austus (113) 0,44 16 12

CamocTosiTesbHasi padora 1,12 40 30

KonTakTHas camocrositensHas paboTa 0,2 0,15
1,12

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 39,8 29,85

Bua uToroBoro KOHTpoJIsi: 3auér

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIHMHBI
«IIpouecchl M annaparhl 1 MOJYYEHUS adporesiein»

1 Heab QMCUMIVIMHBI — U3YYEHUE OCHOBHBIX MPOLECCOB M amlapaToB JUIsl MOTYYSHUS
a’poresieil pa3IMyHOro THIA U COCTaBa, a TAaK)Ke KOMITO3ULMN HAa MX OCHOBE, KOTOPbIE MOTYT
OBITH UCTIOJB30BAHBI BO MHOTHX OTPACIISIX COBPEMEHHOM MPOMBIIIIIEHHOCTH.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUACH 10JI7KEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTIOCTHKECHUS:

IIK-2.1; TIK-2.2; IIK-2.3; [IK-3.3

3namu:

— OCHOBHBIE€ THIIbI, XapaKTEPUCTUKU U CBOWCTBA a’poreiei, a Takke aHAIUTUYECKUE
METO/Ibl UX UCCIIEIOBAHNUS;

— CBOMCTBA CBEPXKPUTHUYECKUX (DITIOMIOB U 00JIACTH UX MPUMEHEHHUS;

— OCHOBHBIE TIPOLIECCHI M ammaparbl JJid MPOBEAEHUS IpOILEcca CBEPXKPUTHUECKOM
CYIIKH;

— OCHOBBI ITPOLIECCOB MOIYYEHHSI a3poreiell pa3InyHoro THUIA U COCTaBa;

— OCHOBBI TPOILIECCOB MOJTYyYEHHUS! KOMIIO3ULIUNA HAa OCHOBE a’poreyieil U aHAJIUTUYECKUE
METO/Ibl UX MCCIIEIOBAHNS;

— OCHOBHBIE€ TIpOIIECCHI W ammaparbl JJid MPOBEAEHHUS MpoIlecca CBEPXKPUTHUUYECKOM
aacopOuuu.

Ymemn:

— BBIOMPATH MMapaMeTphl MPOBEACHUS MIPOILIECCOB MOMYyUEHUS adporeieil pa3InyHoro TUa
U COCTaBa;

— UCIOJIb30BaTh COBPEMEHHbIC AHAIMTHUYECKUE METOJbI JJISI MCCIEIOBAHUS CBOMCTB U
XapaKTepUCTHUK a’poreeii;

— BBIOMpaTh O0OpYJOBaHHWE M TapamMeTpbl ero paboThl [Js MPOBEACHUS Ipolecca
CBEPXKPUTHUYECKOM CYIIKU;

— BBIOMpATh IMMapaMeTphbl MPOBEACHUS IPOILECCOB TOMYyYEHUS KOMIO3UIMI Ha OCHOBE
asporerneu;

— BBIOMpaTh O0OpYJOBaHHME M TapamMeTpbl ero paboThl [Js MPOBEACHHUS Ipolecca
CBEPXKPUTHUYECCKOHN aJCOPOITIH.

Braoemy:

— OCHOBaMH IPOLIECCOB MMOJIYYEHHUS a’poreieil pa3jMyHOro TUIA U COCTaBa, a TaKXKe
KOMIIO3HUIIMM Ha UX OCHOBE;

— COBPEMEHHBIMHM aHAJIMTUYECKUMHU METOJaMU UCCIIEIOBAHMS CBOMCTB M XapaKTEPUCTHUK
asporerneu;

— COBPEMEHHBIMU 3HAHHUSMH B OOJIACTH CBEPXKPUTHUYECKUX (DIIFOMIOB M COBPEMEHHBIX
anmnapartoB JAJIs TOJyYeHUs a’poresiei 1 KOMIO3UIMI Ha X OCHOBE.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazgen 1. Asporenu. OcHOBHBbIE TepMHMHBI M omnpenegeHusi. CBepXKpUTHUYECKOE
cocrosinue BemecTBa. Ilponecc cBepXKpUTHYECKO CYIIKH.

1.1. Onpenenenne NoHATUA «a’dporenaby. OCHOBHbIE TUIBI aj’poresnei. Heopranmyeckue
asporenu. Opranudeckue asporenu. ['nbpuansie asporenu. O01acTH NMPUMEHEHUS adporesei B
COBPEMEHHOM NPOMBIIUIEHHOCTH. A’porein Kak H30JSLHOHHBIE Marepuaibl. CopOeHTHl Ha
OCHOBE ajporesneil. Asporein B KauyeCcTBE CHUCTEM JIOCTaBKU JIEKapcTB. Anlporenu A
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UCTOJNBb30BaHUSI B MeaumuHe. Jlpyrume o01acTH HCHoNib30BaHus —asporeneil. I[Ipumepst
MCIIOJIb30BaHMS adporeyieid B COBPEMEHHOM MPOMBIIIJIEHHOCTH.

1.2.Yto Takoe CBEpPXKpPUTHUYECKOE COCTOSAHME BeliecTBa. Da3oBble IUArpaMMBbL.
Kputnueckast Touka. CBOHCTBa CBepXKpUTHUECKHX (uIrouaoB. BemiecTBa, mpuMmeHseMble B
KaueCTBE CBEPXKPUTHUECKUX pacTBopuTeneld. IIpuMepsl MCHOIB30BaHUS CBEPXKPUTHUECKHX
¢brona0B. CBepxkpurnueckas JKCTpaKIus, CBEPXKPUTHUYECKAS xpomatorpadus,
CBEPXKPUTHYECKAs CYIIKa U aCOPOLIHSL.

1.3. OcHOBHBIE CTaIMM TMPOLECCA CBEPXKpUTHYECKOW cymiku. [lapameTpsl mpoBeneHus
IpoLlecca CBEPXKPUTUUECKOMN CYIIKU. Anmapatsl sl IPOBEAEHUS MPOLECCa CBEPXKPUTUUECKOU
cymku. [IpombitieHHOE 000pyAOBaHHE ISl OTYUYECHHUS a3poreneil.

Pazgen 2. Ilpouecchl M annmapatsl Uil MOJYYeHHsI ajporesieii pa3jiuyHOro THNA U
cocTasa.

2.1. Ilpoueccyl M anmaparbl JJIsl MOJYYEHUS HEOPraHUYECKUX a’poresiel Ha OCHOBE
METAJIJIOB M HMX OKCHJOB. 30Jb-reib TexHosorus. Ilpomeccsl u ammaparsl JUisl HOJy4YEHUs
ajporesieil Ha OCHOBE MOJHCaxXapuaoB (aJbrUHATHI, XWTO3aH, KpaxMmai, nekTuH). IIpomeccs
NIOJIyYEHHUs a’poresieii Ha OCHOBE OENKOB (MOJIOUHBIN, SIMUHBIN, IIEIKOBBIA U JIp.).

2.2. PaznuuHbple CnocOOBI TPOBEJCHHUS CTAaauW TelleoOpa3oBaHUS B XOJ€ IMpolecca
noiydeHus: asporeneil. CriocoObl MpoBeNeHHs CTaauu 3aMeHbl pacTtBoputelisi. CoBpeMEeHHOe
aHAIUTUYECKOE 000PYA0BaHKE, METO/IbI UCCIIEIOBAaHUS CBOMCTB U XapaKTEPUCTUK a3pOTreieH.

Paznen 3. Ilpomecchl W anmaparbl JJIsi NOJY4YeHHS] KOMIIO3MIMI Ha OCHOBe
asporeJieil.

3.1. CriocoObl BHeIpeHHUsl Pa3IMYHBIX BEIIECTB B a’porenu. BHeapeHue BemiecTB Ha
cTaauu reieodpa3oBaHusa. BHenpeHue BelecTB Ha CTaAUM 3aMeHBbI pacTBoputess. BHenpenue
BEIIIECTB C UCIOJIH30BAHNEM CBEPXKPUTHUECKOM a1COPOIIHH.

3.2. TpeGoBaHus, NpeabsBIIEMble K BEIIECTBAM, KOTOPbIE MOTYT OBbITh HCIOJIb30BaHbI
JUIL CBEPXKpUTHUYECKOU afcopOruu. DakTopsl, BIMSIOIMIME HA BEJIWYMHY MAacCOBOW 3arpy3Ku
BEIIECTB B a’poreib. AMopdu3alysi akTUBHBIX BEIIECTB C UCIIOJIb30BAHUEM CBEPXKPUTHUYECKON
aacopOuuu.

3.3. CoBpeMeHHOE 000pYyI0OBaHUE U METOJIbI AHATUTHYECKUX UCCIIEIOBAaHUN KOMITO3HUITHI
Ha OCHOBE asporenei. [Ipumepsl 1 UCroIb30BaHUs KOMIIO3UIUI HA OCHOBE a3poresei.

4 O0beM yueOHO JUCUUIIJIMHBI

. O0beM TMCUMTLTHHBI
Bup yueOHoit paboTbl et

3E Akan. 4. | AcrTp.u.
OO0masi Tpy10€eMKOCTh 1M CHUTLITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
Jlabopartopusie pabots (JIP) 0,44 16 12
CamocrosiTesbHast padora 1,67 60 45
KonrtakTHas camocrosTenbHas pabora 0,2 0,15

1,67
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHBI 59,8 44,85
Bua uTOroBoro KOHTpoJIs: 3auér

6. TPEBOBAHMUS K YCJIOBUSAM PEAJINZAIIUU TIPOT'PAMMBbBI BAKAJIABPUATA
6.1 Odmecucremublie TpedoBanus K peaauzauuu OOII 0akanaBpuara

YHHUBEpCUTET pacrmojaracT Ha MpaBe COOCTBEHHOCTH WMJIM MHOM 3aKOHHOM OCHOBAaHUHU
MaTepUaIbHO-TEXHUYECKUM OOecTieueHueM 00pa30BaTEIbHON NEATENHHOCTH (TTOMEUICHUSIMHI U
obopynoBanuem) s peanusanun OOIT 6akanaBpuara.

Kaxnpiii  oOywarommiics B TEYEHHE BCEro Imiepuoaa oO0ydeHHs oOecredynBacTcs
WH/IWBUIYAIGHBIM ~ HEOTPAaHMYEHHBIM  JIOCTYIIOM K  JJIGKTPOHHOW  WH(OPMAIMOHHO-
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00pa3oBaTeNbHON Ccpelie YHUBEpCUTETa. DIEeKTPOHHAs HHPOPMAIMOHHO-00pa30BaTeNibHas cpesia
obecreurnBaeT BO3MOXKHOCTh JIOCTyMa OO0ydYaromerocss M3 J000d TOYKH, B KOTOPOW HMeEETCs
JOCTYNl K HMH(OPMAIIMOHHO-TENIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», KaKk Ha TeppUTOPHH
YHHUBEpPCUTETA, TaK U BHE €€.

DnexkTpoHHas HHPOPMAIMOHHO-00pa30BaTeNbHas cpe/la YHUBEPCUTETa 00eCIIeYrBaET:

— JIOCTYI K y4eOHBIM TuUTaHaMm, pabo4uM IporpaMMmaM JUCHHUTLIAH (MOIYJeH), MPaKTHK,
AJIEKTPOHHBIM YU4EOHBIM M3JAHHUSIM M JIEKTPOHHBIM 00pa3oBaTeIbHBIM pecypcaM, yKa3aHHBIM B
pabouux mporpamMmax IUCHUTIUIAH (MOIYICH ), TPAKTHK;

— (hopMupoBaHue 3IEKTPOHHOTO MOPTGPOINO 0OYJAIOIIETOCS, B TOM YHUCJIE COXPaHCHUE
ero paboT 1 OLIEHOK 3a 3TH paldoThI,

— (uxcamuio xoma 00pa3oBaTEIBLHOTO MpOLECcCca, PEe3yJIbTAaTOB MPOMEKYTOUHOM
aTTecTanuu u pe3yabtaroB ocBoeHus: OOII 6akanaBpuara;

— IIpoBeJieHHe Y4eOHBIX 3aHATHM, MPOLEyp OLIEHKU PE3yIbTaTOB 00YUEeHHUs, pean3arius
KOTOPBIX MpPEIyCMOTPEHAa C TPUMEHEHHEM OHIIEKTPOHHOrO OOy4YeHMs, IUCTAHIIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTHIA;

— B3aUMOJICHCTBUE MEXAY y4YacTHHKaMHU O00pa3oBaTEeIbHOIO MpoIecca, B TOM YHUCIE
CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJCHCTBUS MOCPEACTBOM ceTH «VHTepHET».

QyHKIIMOHUPOBAHUE JJIEKTPOHHOHN MH(POPMALMOHHO-00pa30BaTEIbHON cpeasl
o0OecrieunBaeTcs COOTBETCTBYIOIIMMHU CPEACTBAMH  HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH U KBamuduKalued pabOTHUKOB, €€ HCHOJB3YIOUMX M MOJAECPKUBAIOIINX.
DOYHKIIMOHUPOBAHUE DJICKTPOHHOM HH(GOPMAIIMOHHO-00pa30BaTEeIbHON Cpefbl COOTBETCTBYET
3aKoHoOAarenbCTBY Pocculickon denepanuu.

6.2 TpeOoBaHMA K MaTepHAJBLHO-TEXHHYECKOMY 00ecledeHHI0

MarepuanpbHO-TeXHUYECKass 0a3a  YHHBEPCHUTETAa  COOTBETCTBYET  JIEHCTBYIOIIUM
NPOTUBOMOXAPHBIM TpaBWIaM W HopMaM M oOecreuyuBaeT IPOBEJECHHE BCEX BHUOB
JUACHUIUIMHAPDHOM W MEXKIUCLUUIUIMHAPDHOM  MOATOTOBKH, IPAKTUYECKOW UM HAY4YHO-
HCCJIEI0BATEIbCKOM pabOThl 00YJArOIITUXCS, MPETyCMOTPEHHBIX YICOHBIM TIJIAHOM.

[lepeueHs MaTepUATBHO-TEXHUYECKOTO 00ECIICUCHHS BKIIIOUACT: JICKIIMOHHBIE YUeOHBIC
aynutopuu  (00OpylOBaHHBIE BHUACONPOEKIMOHHBIM OOOPYIOBAaHHEM IJIsl Ipe3eHTAlUi,
CpEICTBAaMU 3BYKOBOCIIPOM3BEACHHMS, IKPAHOM, U MMEIOIINE BBIX0J B MHTEpHET), MOMEIIeHUs
TSl TIPOBEJICHUS CEMUHAPCKUX U MPAKTUYECKUX 3aHATHUN (000pyAoBaHHBIE Y4eOHON MeEOEIbI0),
6ubnmoTeky (MMerolyro pabodne KOMIBIOTEpHBIE MecTa JUIsi OOydYaromMXCsl MO IMporpamme
OakanaBpuaTa, OCHAIllEHHbIE KOMIIBIOTEpAaMH C JOCTYNIOM K 0a3aM JaHHBIX M BBIXOJOM B
WNureprer), mabopaTOpuu, OCHAIICHHBIE COBPEMEHHBIM OOOPYJOBAHHMEM [IJISl BBIMOJTHECHHUS
HAyYHO-UCCIIEIOBAaTeIbCKOM  paboOThl, KOMIbIOTEpHble Kjacchl. [lpm  ucmonb3oBaHUU
DIIGKTPOHHBIX M3JAHWA YHUBEPCHTET OOECIEeYMBACT KaXJOro OOYyYaromerocs BO BpeMms
CaMOCTOSITENIbHOM TOJTOTOBKM paboOYMM MECTOM B KOMIIBIOTEPHOM KJIacCeé C BBIXOJIOM B
WHTepHET B COOTBETCTBUU C TPYJOEMKOCTHIO H3y4aeMbIX JTUCIUTIINH.

[Tomemnenust MpeACTaBISAIOT CO00M ydeOHBbIE ayIUTOPUM IS TPOBEACHUS YYCOHBIX
3aHITHIA, TPETyCMOTPEHHBIX MPOrpaMMOi OakanaBpwara, OCHAIICHHBIE O0OpYyIOBaHHUEM H
TEXHUYECKUMHU CpeJIcTBaMU OOyuYeHHs, COCTaB KOTOPBIX ONpeAeNsieTcss B padouux mporpammax
TUCITUTIAH (MOIYJIEH).

MarepuanpHo-Texandeckoe odecrieuenne OOII GakanaBprara BKIIOYAET:

6.2.1 Obopyoosanue, Heodxooumoe 6 0dpazoeamenvbHOM npoyecce

Ha xadeape Xummdeckoro u ¢apmareBTHYECKOTO0 WHKXHHUPUHTA HMMEETCs ydeOHas
ayIUTOpHUsSl NJsl TPOBEACHUS JICKIIMA BMECTUMOCTBhIO He MeHee 30 uenoBek, 000pymoBaHHas
3EKTPOHHBIMU CpeacTBaMu JEMOHCTpAII (KoMIIBIOTEP co cpeacTBaMu
3BYKOBOCITPOU3BEJICHUS, IIPOEKTOP, IKpaH) U yueOHOU MeOenbo.

bubnnoreka, nMeromas paboune KOMIbIOTEpHbIE MeCTa ISl CTYIAEHTOB, OCHAIIEHHBIE
KOMIIBIOTEPAMH C JOCTYIOM K 0a3aM JaHHBIX U BbIX0J0M B MIHTEepHET.

Jlaboparopun kadenpsl OCHaIEHB COBPEMEHHBIM O0OpYyIOBaHHMEM: JabopaTopHas
ycTaHoBKa Juisi Tpanynsauuu u nokpeitus Hiittlin (Bosch, ['epmanus), nabopaTopHas ycTaHOBKa
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nceB10OXKIKeHHOTro ciost Mini-Glatt (I'epmanus), ycTaHoBKa pacnbUIMTeNbHOM cymku Buchi
Mini-Spray Dryer (IlBetimapus), uzonsrop kommanuun SKAN AG (Ilseiinapust), yctaHOBKa
pacnbuinTenbHo  cymkn  Niro  (Janwms), nmodumnbnHas cymmnka CoolSafe  ([Janus),
crepwm3yromuii - depmentep/onopeakrop  Biostat  Sartorius  (I'epmMaHus), yCTaHOBKHU
COOCTBEHHOM KOHCTPYKLIUU ISl TPOBEACHUS MPOLIECCOB B CPEIe CBEPXKPUTHUECKUX (IIIOH]IOB,
TecTep IS MpoBeleHus Tecta Ha pactBopeHue Sotax AT7 (Iseimapus), criektpodoTomeTp
“Okpoc” II9-5400 (Poccus), onruyeckuit  mukpockorn  MicrosAustria  (ABcTpus),
Bnaroananusatop Axis Asg500 (ITospmia), MHOTOGYHKIIMOHATEHOE YCTPOMCTBO H JIp.

MarepuanpHo-TexHUYecKass 0a3a kadeapsl XUMHYECKOTO U (papMareBTUYECKOTO
WHXUHUPUHTA TIOCTOSHHO OOHOBIISIETCS W  SIBISETCS JIOCTAaTOYHOW JUIS  MPOBEICHUS
HEOOXOMMBIX MPAKTHYECKUX U JTAOOPATOPHBIX 3aHSATHIA.

6.2.2 Yueono-nacnaomnvie nocoousn:

BonpbmMHCTBO IUCHUIUIMH YacTH, (opMupyeMol y4JacTHHKaAMHU OO0pa3oBaTEIbHBIX
OTHOIIICHUW, TPEToJaBacMbIX B OakamaBpware, XOpOIIO 00ecTeueHbl Y4eOHO-HAIJSITHBIMA
MaTepHajaMH, B TOM YUCIIE JIOCTYHBIMH yepe3 ceTh HTepHeT.

B 0a3ze naHHbIX 1O Y4eOHBIM AMCUMILIMHAM COJEpXKaTCs NEPeYHU AUCLMILINH,
TPYAOEMKOCTb, (DOPMBI KOHTPOJISI M TMEPEYeHb KOMIETECHIMU, (OPMUPYEMBIX IMPH H3YyUYCHHUH
y4eOHBIX AUCLUILIHH.

Peanu3oBanbl JeKuMW TO y4eOHBIM pa3jielnaM B COOTBETCTBUM C IpOrpaMMaMiu
JTUCIUIUIMH, KpPaTKOE COJIep’KaHHWE KOTOPBIX IPHUBEIACHO BbIIIE B AHHOTALMIX JUCHUILUIUH
Hacrosmeit OOIIL. [TpuBeneHs! npuMepsl pemeH s MpakTHIecKuX padoT. JIoCTyHBI KOMILIEKCHI
71a00paTOPHBIX paboOT, BKIIOYAIONINE TUIIOBBIC MPUMEPHI BBHIOTHEHUST PabOT M TpeOOBaHUS K
oTYeTaM, BapHWAHTHI 3aJlaHWi, PYKOBOACTBO IO padoTe ¢ MOJCIHPYIOIIMM IPOrPaMMHBIX
o0ecreyeHneM.

JIOCTYIIHBI TECTOBbIE 3aJjaHMs JJISI CAMOKOHTPOJS 3HAHUH M TECThl IPOMEXYTOYHOTO
KOHTPOJISI IO TeMaM M MOJAYJSIM C OTPaHMYEHHUEM I0 BPEMEHU U MO KOJUYECTBY IOMBITOK.
Opranu3oBaH JOCTYI K CBOOOJHO paclpoCTpaHsSeMbIM 00pa30BaTENbHBIM MOPTAIaM U caliTam
JUISL  WCIIOJIb30BaHMUS  WMH(OPMALIMOHHO-CIIPABOYHBIX  pecypcoB.  OOywaromuecsi MOTYT
UCTIOJIb30BaTh JJAHHBIE 3JEKTPOHHBIE PECYpChl Al CaMOCTOSATENBHOM MOATOTOBKH, HAY4HO-
MCCJIEI0BATENbCKOM pabOThl M HAITMCAHUS BBITYCKHOW KBATM(UKAITMOHHONW PaOOTHI.

6.2.3 Komnvromepui, UHOPMAUUOHHO-MESIEKOMMYHUKAUUOHHbLE cemu,
annapamHuo-npozpammubsle u ayouosu3yaibHovle Cpeocmea:

Ha xadenpe Xwummueckoro u ¢apmaneBTUYECKOTO HWHXXUHUPHUHIA, pPEaTU3yIOIIeM
OCHOBHYIO TNpO(ecCHOHANbHYIO 00pa3oBaTelbHYI0 NporpaMMmy Mo HampasieHuto 28.03.02
Hanounxenepusi, npopmis «buomMennuunckue u (papmaneBTHYecKHe HAHOTEXHOJIOTHN,
UMEEeTCsl B JOCTAaTOYHOM KOJIMYECTBE IMEPCOHAIBHBIC KOMIBIOTEPHI, YKOMILIEKTOBAHHBIC
npourpeBatesisimu CD u DVD, USB-nopramu, npunTepamu, MHOTO(YHKIIMOHATHHBIMUA
YCTPOMCTBAaMH ¥ TPOTPAMMHBIMU  CPEICTBAMHU; MYJbTUMEANMHOE  MPOCKIIMOHHOE
obopynoBanue; BeO-kaMmepbl; MUGPOBOM (hoToanmapar; KOMMUPOBAILHBIE allapaThl; JTOKaIbHAs
CeTh C BbIXOJOM B MHTepHeT; OecmpoBOJHAs TOYKA JOCTyNa B JIOKATBHYIO CETh M CETh
Nurtepner.

6.2.4 Ileuammnoie u 31eKkmponHble 00pazosamenbHovie U UHPOPMAUUOHHDLE PECYPCHL:

Hnst peanuzanmu  OOIl  GakamaBpuata 10 HampaBlieHHI0 ToarotoBku 28.03.02
Hanounsxenepusi, npodpuns «buomennuuHckue u (apmaneBTHYeCKHEe HAHOTEXHOJIOTHID)
Ha Kadempe Xumuueckoro ©  (apManEeBTUYECKOTO  MHKUHUPHHTA  HCIOJB3YIOTCS
WH(OPMAIIMOHHO-METOJMYECKHE MaTepuaibl: yuyeOHbIe MOCOOUs MO UCIHUILTHHAM OCHOBHOM
yacTH M dYacTd, (QOopMHpPYyeMOH YYacTHHKaMH OOpa3oBaTENbHBIX OTHOLICHHH, MpOTpamMMBbL;
METOUYECKIE PEKOMEHAAINH K MPAKTUYECKUM 3aHSATHUSM; DJIEKTPOHHBIE Y4eOHbIE MOCOOUS TIO
JUCIUIUIMHAM OCHOBHOM YacTM M 4acTH, (GopMHpyeMON ydacTHUKaMU 0Opa3oBaTeNIbHbIX
OTHONICHMI; JJIEKTPOHHBIX W3JaHUM MO JUCIMILIUHAM YacTh, (OPMUPYEMOW ydaCTHUKAMHU
00pa3oBaTeNbHbIX OTHOIICHUMN; AJIEKTPOHHBIE MPE3CHTAlUU K pa3zesiaM JIEKIIMOHHBIX KYpCOB;
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y4eOHO-MeTOIMUecKrue pa3paboTKu KadeAp B AJIEKTPOHHOM BHJE; BUICOYPOKM K paszzeiam
JVICIIATUTHH.

OObecneueHHOCTD COBPEMEHHBIMH  y4eOHBIMHU nocoOusiMu, BBITYIIICHHBIMU
npenogaBaTeNsaMu - Kadenpsl XUMHYECKOro W (apManeBTHYECKOTO WHXHHUPHHTA  JUIS
0akanaBpoB, OBOJBHO BBICOKas. Ko BceM HaydyHbIM H3JaHUSM M YYEOHBIM IOCOOHSIM,
BeimymeHHpIM uepe3 PO PXTY um. JI.WU. MenneneeBa mmeeTcss O0CTyn uepe3 (GOHABI
uH(popMalnoHHO-OuOMoTeuHoro  ¢ouma. Kpome  Toro, OONBIIMHCTBO  JHUCHUIUIHH,
MpernoaBaeMbpIXx Ha Kadeape, WMEIOT pa3BEepHYTYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYI0 U
UH(POPMAIIMOHHO-METOIMUECKYIO MOIEPKKY, K pecypcaM B ceTu VHTepHeT.

[TomemeHust AJisE CaMOCTOSITENIBHON Pa0OTHI OOYYAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUs K cetu «VHTepHeT» U o0ecrnedyeHbl JOCTYIIOM B
3NEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

YHuBepcuter 00€creueH HEeOOXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO W CBOOOJIHO
pacmpocTpaHseMOro MPOTrPaMMHOTO  OOECIICUCHUs, 6 MOM YuCle OMme4ecCmEeHHO20
npouszeoocmea (COCTaB OMpenesIeTcs B pabOYuX MporpaMmax JUCHUIUINH (MOIyJel) u
noonexcum 00H061EHUI0 NPU HEOOXOOUMOCUL).

[Ipu ucnonbp3oBaHUU B 00pa30BaTEIHLHOM IMpOIIECcCe NMEYaTHBIX U3JaHH, B YHUBEPCUTETE
chopmupoBaH OUOIMOTEUHBIN (DOH, YKOMIJICKTOBAaHHBIA MEYaTHBIMM U3AAHUSMHU M3 pacyera
He MeHee 0,25 sk3eMIuigpa KaXIOro M3 HW3JIaHWM, YKa3aHHBIX B pPab0o4YMX mporpamMmax
TUCIUIUIMH (MOJyJNielt), mporpaMmax MpakTUK, HAa OJHOTO OOy4aromlerocs W3 4Yucla JIuil,
OJIHOBPEMEHHO OCBaWBAIOLIUX COOTBETCTBYIOIIYI JUCHUIUIMHY (MOJYJNb), MPOXOASIIUX
COOTBETCTBYIOIIYIO TPAKTHUKY.

OO6yuaromumcst obecriedeH noctyn (yOaJdeHHBIM JOCTYN), 6 MoOM uucie 6 cayuae
npumeHenus 31eKMpoOHHO20 00yUeHUs, OUCMAHYUOHHBIX 00pPA306AMEIbHBIX MEXHOI02UI, K
COBpEMEHHBIM MpodeccnoHalbHBIM 0a3aM JaHHBIX ¥ HUH()OPMAIMOHHBIM CIPABOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX OMPEIENSIeTCS B pabouuX Iporpammax JUCHUIUTHH (MOAYNEH) U
MO/JICKUT OOHOBJIEHUIO (TTPU HEOOXOIMMOCTH).

OOyvaromuecss W3 YWCIa WHBAIMIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSMH
3I0POBBSI 00ECTIEUMBAIOTCS TTEYATHBIMH U (FUIH) 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMHU PECYpCaMU
B (hopMax, aTanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 3JOPOBBSI.

Jlnst peanu3aniii  OCHOBHOW 00pa30BaTEIbHOM MPOTPaMMBl MOATOTOBKM MAarucTpoB
UCTIONB3YIOTCSL (DOHABI y4eOHOH, y4eOHO-METOAMYECKOW, HAyYHOW, MEePHOAMYECKON HaydHO-
TeXHU4YeCKor nuTeparypel  WHpopmanmnonno-oubmmoreunoro unentpa (MBI) PXTY
um. JI.1. MenzeneeBa u kadeap, yaacTBYIOIUX B pealn3aluy IPOrPaMMBL.

Nudopmanmonno-oudamoreunsrii nenrp PXTY um. JI. 1. MenaeneeBa obecrnieunBaeT
WHOOPMALIMOHHYIO  TMOMJIEPKKY  peallu3allid  MPOTPAMMBI,  COICHCTBYET  IOJTOTOBKE
BBICOKOKBIM(DUIIMPOBAHHBIX  CIIELMATNCTOB, COBEPIICHCTBOBAHHIO Y4eOHOro Mpoliecca,
HAYYHO-UCCIIEJOBATEIbCKOM PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPO(GECCHOHATBHON KYJIBTYpHI
OyIyIIero CrennanucTa.

UBL] ynuBepcurera oOecreuynBaeT OOYYArONIUXCS OCHOBHOM y4eOHOH, Yy4eOHO-
METOAMYECKOW M HAYYHOW JIUTepaTypoil, HEOOXOIUMOW Ul pealn3aldd U KayeCTBEHHOTO
OCBOEHHUS 00y4YaroOIIMMUCS MO MporpamMme OakajgaBpuaTra 00pa3oBaTEILHOTO Ipolecca 1Mo BCeM
nUcuMIUMHaM, mnpakTukaM U [MA ocHOBHOM 00pa3oBaTelbHONM NPOTrpaMMBbl MOJITOTOBKH
MarucTpos.

O6muit 06bseM MHOTOOTpacneBoro ¢ouna MBIl ma 01.01.2022 r. cocraBnsier 1 719 785
9K3.

@oHn y4eOHOU M y4eOHO-METOIWYECKOW JUTEepaTyphl YKOMIUIEKTOBAH I€YaTHBIMU
M3JaHUAMH U3 pacueTa He MeHee 25 3K3eMIUIAPOB KaKIOr0 U3 U3JaHU OCHOBHOM JIMTEPATYPHI,
NEPEYHCICHHOM B pabo4yMx MHporpamMMax AWCHUILUIMH (MOAaylei), MpakTHK, U HEe MeHee 25
AK3EMIUISPOB JOMOTHUTEIbHON JUTepaTypsl Ha 100 oOyqaronuxcs.
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@oHA JONOTHUTENBHOM JHUTEpaTyphl BKJIIOYAET IOMHMO Y4YeOHOW JIMTepaTypbl
odpuMaIbHbIE, CHPaBOYHO-OMOMMOTpaduUecKre, CHEIUATN3UPOBAHHBIC OTEUECTBEHHBIC U
3apy0OexHbIe IEPUOANYSCKHIE U HHPOPMAIIMOHHBIE H3TAHMSI.

NudopManinoHHO-OMOIHOTEUHBI  IIEHTP OOECIEYHBAET CaMOCTOATEIBbHYIO padoTy
oOydJarmuxcss B YUTAIBHBIX 3allaX, MPEAOCTaBIsIsl IIMPOKUN BBIOOp IUTEpATyphl IO
aKTyaJbHBIM HAMpPABJICHHUIM, a TaKKe OOeCredymBaeT JOCTYN K NpodecCHOHATbHBIM 0Oa3zaM
JTAHHBIX, THOOPMAIIMOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM CHCTEMaM.

Kaxxnprit oOydaromniuiicsi obecriedeH CBOOOIHBIM JOCTYIIOM M3 JIO00W TOYKH, B KOTOPOH
uMeeTcss JocTynm K cetm VHTepHer, K 3ieKkTpoHHO-OmOimoredHoi cucreme (DBC)
YHuBepcuTeTra, KOTOpas COACPKHUT pa3IMYHbIE W3JIaHUS 10 OCHOBHBIM H3y4aeMbIM
JTUCIUTIIIMHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPABOOOJIAATEIsIMUA YICOHOW B yueOHO-
METONYECKOM JIUTEPATYPBHI.

Jlist  ©6ojee  TOJHOTO W ONMEPaTUBHOTO  CIIPABOYHO-OMOMMOrpaduveckoro u
uHpopmanroHHoro obcmyxuBanust B MBI peann3oBana TEXHOJIOTHS SJIEKTPOHHOH JOCTaBKH
JTIOKYMEHTOB.

DJIeKTPOHHBbIe HH(OPMALMOHHBIE PeCyPChl, HCIOJIb3yeMble B Ipolecce 00y4eHus

PexBHU3UTHI 10roBoOpa

XapakTepucTuKa
(HoMmep, 1aTa 3aKJII0YEHHS, CPOK

DJIeKTPOHHbI M . ondauoreunoro gouHaa,
Ne pecype JAeicTBHS), CChIJIKA HA callT HOCTYII K KOTOPOMY
IBbC, cymma norosopa,
" NMPeI0CTABJISAETCH 10T0BOPOM
KOJIMYECTBO KJII0OYeil
DJIEKTPOHHO- [IprHaMIE)KHOCTh — CTOPOHHSS Kommexuun: «Xumusa» - U3a-Ba
onomoTreyHast PexBusuthl norosopa — OO0 HOT, «Xumust» - wH31-Ba
cucrema (3bC) «M3natenscTBO «JlaHby JlaGopaTtopust 3HaHUH,
«JIAHb» Horosop ot 26.09.2020 «Xumusg» - uzg-sa «JIAHDby,
Ne 33.03-P-3.1-2173/2020 «Xumusa»-KHUTY  (Kazanckuii
HaMOHAJILHBIN
Cymma noroBopa — 747 661-28 HUCCIIEN0BATEILCKUN
TEXHOJIOTHYECKUN
C 26.09.2020 mo 25.09.2021 YHUBEPCUTET), «XUMHUS» - U3]-
Ba OU3MATIIUT»,
Horosop ot 26.09.2021 «Madopmarukay -  u3I-Ba
Ne33.03-P-3.1-3824/2021 «JIAHb», «Mudopmarukar-
HanmonanbHbIi OTKpBITHIN
C 26.09.2021 no 25.09.2022 YHuBepcurer «HTYUT»,
«HXeHEpHO-TEXHUYECKHE
Ccroinka Ha cant ObC — Hayku» - u3a-Ba  «JIAHby,
http://e.lanbook.com «TeopeTnyeckass MexaHUKa» -
n3n-sa «JIAHby», DxonoMmuka u
KonnuecTBo kitoueit — 1ocTyn MEHEKMEHT) - u3/1-Ba JlalikoB
JUTSL 3aPETHCTPUPOBAHHBIX n K., a Takxke oOTHelbHEBIE
noss3oBareiieiit PXTY ¢ moboro U3JaHUI B COOTBETCTBHU C
KOMIIBIOTEpA. JloroBopom.

VY 1aneHHbli TOCTYII IIOCIIE
MEePCOHAJILHOW pErucTpaliy Ha
caiite ObC.
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[IpuHaIeKHOCTD — CTOPOHHSA
PexBuzutsl noroopa — OO0

«3narenpcTBO «JIaHbY
Horosop ot 26.09.2021
Ne 33.03-P-3.1-3824/2021

CymmMma oroBopa —498445-10
C 26.09.2021 mo 25.09.2022

Ccruika ga caiit 9bC —
http://e.lanbook.com

KonnuectBo kitoueit — 1ocTyn
JUTSL 3aPETUCTPUPOBAHHBIX
nojp3oBaTesied PXTY ¢ moboro
KOMITbIOTEPA.

V naneHHslil 1O0CTYI MOCe
IIEPCOHAIBHON PETUCTPALUU Ha
caiite ObC.

Komneknmun: «Xumusay - u3a-sa
HOT, «Xumus» - u3I-Ba
Jlaboparopus 3HAHUH,
«Xumusy - KHUTY (Kazanckuii
HaIIMOHAJILHBIN

HUCCIIEN0BATEILCKUN
TEXHOJOTMYSCKUH
YHUBEPCUTET), «XUMHUS» - U3]-
Ba OU3MATIIUT»,
«Mudopmaruka -
HanumonanbHbIi OTKpBITHIA
YHuBepcurter «HTYUT»,

DKOHOMHKA U MEHEIKMEHT» -
n3a-Ba Jlamkor m K., a Takxke
OTJCIIbHBIC H3TaHUS H3
KOJUICKIIUW IPYTUX U3/1aTEIbCTB
B COOTBETCTBUH C JJ0roBOpOM.

[IpuHagIeKHOCTD — CTOPOHHSA
PexBuzutsl norosopa — OO0
«3narenpcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma noroBopa — 283744-98
C 26.09.2021 mo 25.09.2022

Ccpuika ga caiit 9bC —
http://e.lanbook.com

KonnuecTBo kitoueit — 1ocTyn
JUTS1 3aPETUCTPUPOBAHHBIX
nojp3oBaTesie PXTY ¢ mo6oro
KOMITbIOTEPA.

V naneHHslil 1O0CTYI MOCTe
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite OBbC.

«Xumusg» - uzng-sa «JIAHDby,
«Madopmarnkay -  U3I-Ba
«JIAHb», «HKEHEpHO-
TEeXHUYECKUE HAyKU» - H3[-Ba
«JIAHb», «Teopernueckas
MexaHuka» - m3n-Ba «JIAHDby,
«®Puzuka» - n3n-sa «JIAHDb», a
TaKKe OTACIBbHBIC HM3HaHHSA H3
D110)’4070. KOJUICKIIUH
U3JaTebCTBA «JIAHBb» B
COOTBETCTBUU ¢ J[oroBopom.

DNEKTPOHHO - [IpuHamyIe)XHOCTD — COOCTBEHHAsE | DIEKTPOHHBIC BEPCUU YUEOHBIX
OubMoTeYHAas PXTY. W HAy4yHBIX W3JaHUN aBTOPOB
cucrema BI] PXTY mno Bcem OOIL.
PXTY num. Ccbuika Ha cait ObC —
J.1. MenneneeBa | http://lib.muctr.ru/
(ma 6a3e AUBC
«HpOucy) Joctyn it moas3oBaTesen

PXTY ¢ m1060r0 KOMIbOTEPa
WNudpopmanmonno- | [IpuHagIeKHOCTH CTOPOHHSIS. OneKTpoHHas O6ubnmoreka
CIIpaBOYHas PexBuzutsl koHTpakta — OO0 HOPMAaTUBHO-TEXHUYECKHUX
cucreMa «MHO®OPMIIPOEKT-Ilentp» w3nanuid.  Cogxepxxur  Ooiee
«TEXDOKCIIEPT» 40000 HaIMOHAJILHEIX
«Hopwmsl, npaBuna, | Kontpakrt ot 24.12.2021 crangapros u ap. HT/]
CTaHJAPTHI 216-2772A/2021
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Poccuny.

Cymma norosopa — 887 604-00
C01.01.2022 o 31.12.2022

Ccruika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/

Komunuectso xiroueii — 10
JIMLIEH3UN + JIOKaJbHBIA JJOCTYI C
KoMnbrorepos MBI

DJIEKTPOHHAS [IprHaIIe)KHOCTh — CTOPOHHSS B OBb/] nocTynHbl 31€KTPOHHbBIE
o6ubnuorexa PexBusutel norosopa — ®PI'bY BEpPCUU auccepTanuil
JccepTanui PI'b Poccuiickoit ['ocynmapcTBeHHOM
(OB/J1 PI'b) Horosop ot 23.04.2021 OMOJIMOTEKH:
Ne 33.03-P-2.0-23269/2021 c 1998 roja — o
CIEUUATIbHOCTSIM:
Cymma norosopa — 398 840-00 «IKOHOMUYECKHUE HAYKW»,
«¥Opunnueckue HayKn»,
C 23.04.2021 mo 22.04.2022 «lleparornueckue Hayku» U
«IIcuxonoruyeckue HaAyKu;
Ccruika Ha caiit ObC — ¢ 2004 roma - m©mO BCEM
http://diss.rsl.ru CHEIHATBHOCTSIM, Kpome
MEAMLMHBI U (papMaiuy;
KonuuectBo xitoueit — 10 ¢ 2007 roma - mo BceM
nuuen3uit + pacneyatka B UBLI. CHICITHUAIIBHOCTSM, BKJIIOYas
paboTel 1O  MeIWlUHE U
dbapmaruu.
bJI BUHUTU PAH | IIpuHaanexHOCTh — CTOPOHHSIS Kpymnueitmas B Poccun  06a3
PexBuzutsl noropopa- BUHWUTHU | naHHBIX 1O  €CTECTBEHHBIM,
PAH TOYHBIM u TEXHUYECKAM
Horosop ot 20.04.2022 HaykaMm. Bkirouaer mMarepualibl
Ne 33.03-P-3.1-4426/2022 PX (PedepatuBHOro xypHana)
BUHUTU c 1981 r. OOummit
Cymma norosopa - 100 000-00 oovem BbJI — Oomee 28 MiH.
JIOKYMEHTOB
C 20.04.2022 o 19.04.2023
CchliKka Ha CalT —
http://www.viniti.ru/
KonuuecTtBo kiroueit —
JIOKAJIBHBIN JOCTYII JJIs1
nonb3oBateiier PXTY B UBL]
PXTYVY.
Hayuno- [IprHaMIEKHOCTh — CTOPOHHSS Hayunas 3JIEKTPOHHAs
JIEKTPOHHAS PexBusutel 1orosopa — o6ubmoreka eLIBRARY.RU -
OoubIMoTeKa OOO Hayynas a5eKTpoHHAs 9TO KPYMHEHIIMA POCCUUCKHI

«eLibrary.ru»

oubnuoreka

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00

UH(POPMALIMOHHO-

QHAIMTUYECKUM  TopTayi B
o0jacT HAayKd, TEXHOJIOTHH,
MEIUIUHBL W 00pa3oBaHUs,

colepkalmii  pedepaTsl U
[IOJIHBIE TEKCTHI Oosiee 29 MIiIH
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C01.01.2022 mo 31.12.2022

CcplIKa Ha caiT —
http://elibrary.ru

KonuuecTBo kitoueit — noctyn
g monb3oBareiied PXTY mo IP-
aZpecaM HEOrPAHUYEH.

V naneHHslil 10CTYI MOce
IIEPCOHAIBHON PETUCTPALUU Ha
caiite HOB.

HAYYHBIX CTaTel U MyOIHKaIuii,
B TOM YHCJIE€ DJJIEKTPOHHBIE
Bepcun 6osee 5600 poccuiickux
Hay4YHO-TEXHUYECKHUX
JKYpPHAJIOB.

CnpaBouHo-
IpaBOBasl CUCTEMA
I'apanT»

[IpuHagIeKHOCTD — CTOPOHHSA
KonTtpakr ot 27.12.2021

Ne 215-2742A/2021

Cymma xonTtpakrta 680 580-00
C01.01.2022 o 31.12.2022

CchUIKa Ha CaiiT —
http://www.garant.ru/

KonnuectBo kitoueit — 1ocTyn
g monb3oBareiied PXTY 1o IP-
aJpecaM HeOrpaHUYECH

I'apant — crpaBo4HO-IIpaBOBas
CHUCTEMA IO 3aKOHOAATEIBbCTBY
Poccuiickoit @enepanuu.

ONEeKTPOHHO- [IpuHanneXHOCTh — CTOPOHHSAA OneKTpoHHas o6ubnuoreka
OouobInoTeyHas «INEKTPOHHOE U3AATEIBCTBO BKJIIOYAET Ooitee 5000
cucreMa FOPAIT» HalMEHOBAaHUN Y4YeOHHKOB U
W3/1aTeICTBA Horosop ot 16.03.2022 y4eOHBIX TOCOOMI 1O BCeM
«FOPAMT» Ne 33.03-J1-3.1-4377/2022 OTpacisiM 3HaHUM I BCEX
YpOBHEH  TPOQECCHOHAITBHOTO
Cymma norosopa — 478 304.00 o0Opa3oBaHUs OT BEIYIINX
HAYYHBIX IIKOJ C COOII0ICHUEM

C 16.03.2022 no 15.03.2023 tpeboBanuit HOBbIX PI'OCoB.

Cchuika Ha caiiT — https://biblio-

online.ru/

KonnuecTBo kitoueit — 1ocTyn

JUTSI 3apETUCTPUPOBAHHBIX

nonb3oBareneit PXTY c moboro

KOMIIBIOTEpA.

V naneHHslil 10CTYI MOCe

IIEPCOHAJIBHON PETUCTPALUU Ha

carite OBC.
DNEKTPOHHO- [TpuHAANEKHOCTH — CTOPOHHSS KoMrnekt u3nanuii, BXOASIIUX
OuOIMoTeYHAas 00O «ITonmutexpecype» B 0a3zy JaHHBIX «DJEKTPOHHAs
cucremMa Horosop ot 16.03.2022 oubnuoreka TEXHUYECKOTO
«KoHcynpTant Ne 33.03-P-3.1-4375/2022 BVY3ay.
CTYJCHTa»

Cymma gorosopa — 258 488 - 00

C 16.03.2022 no 15.03.2023
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CcplIKa Ha caiT —
http://www.studentlibrary.ru

KonuuecTBo kitoueit — noctyn
JUTSL 3aPETHCTPUPOBAHHBIX
noab3oBatencii PXTY ¢ moboro
KOMITBIOTEPA.

VY 1aneHHbli TOCTYII IOCIE
MEePCOHAJILHON PEruCTpaliy Ha
caiite OBC.

10 DJIEKTPOHHO- [IprHaIIe)KHOCTh — CTOPOHHSS Konmexuus U3JaHuNi
O6ubnuoreyHas 000 «3HAHUYM» y4eOHUKOB U Y4eOHBIX 1MOCOOUN
cucrema Horoop ot 06.04.2022 M0  pa3gu4yHbIM  OTpPACisIM
«ZNANIUM.COM | Ne 48 56¢/33.03-P-3.1-4378/2022 | 3HaHmii jansi  BceX ypOBHEH
» poQeCCHOHAIBHOTO

Cymma norosopa — 31 500-00 o0Opa3oBaHusl.
C 06.04.2022 1o 05.04.2023

Ccblika Ha calT —

https://znanium.com/

KonnuecTBo Kitoueit - 1ocTyn st
3aperuCcTPUPOBAHHBIX

nonb3oBareneit PXTY c moboro

KOMIIbIOTEPA.

11 Nudopmanmonno- | [IpuHaieskHOCTh — CTOPOHHSIS Cucremaruzanusi,
aHaJIUTUYECKas 00O «HayuHas ameKTpoHHast KOPPEKTUPOBKA npodueit
cucremMa Science OuoOIIMoTEKAY yuenblx PXTY u yHuBepcurera
Index B LIETIOM. Ananuz

Horosop ot 11.04.2022 MyOJUKAIIMOHHOW  aKTUBHOCTH

Ne 33.03-J1-3.1-4376/2022
CymmMma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CchUIKa Ha CaliT —
http://elibrary.ru

KommuecTBo kimroueit —
JIOKAJIBHBIN JOCTYII JJIs1
cotpynunkoB MbII.

COTPYAHUKOB YHUBCPCUTCTA.

BecruiaTHble apXUBHBIE KOJUICKIIUH, TproOpeTeHHble MUHOOPHAYKH [T BY30B.

ApxuB MsmarensctBa American Association for the Advancement of Science.llaker

«Science Classic» 1880-1996

Apxus U3nareapctBa Annual Reviews. [Taket «Full Collection» 1932-2005

Apxus n3parenscrsa Macturyra dusuku (Beankoopuranus). [laker «Historical Archive

1874-1999» ¢ nmepBOro BEIDYCKA KaXKI0ro sKypHasia no 1999, 1874-1999

Apxus uznarenscrtBa Nature Publishing Group. ITaker «Nature» ¢ IIEpBOr0 BBIIIYCKA

nepsoro Homepa mo 2010, 1869-2010
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ApxuB m3parensctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIITYCKA KAXKJI0T0 ypHaia no 1995, 1849-1995

ApxuB uznatenbcrBa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBIIYCKa KaKJI0T0 kypHana no 1998, 1890-1998

ApxuB wm3narenscTBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro
BBIIYCKA KAXKJIOTO ypHana no 1996, 1798-1997

ApxwuB uznarenbcrBa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ nepBoro BbIycka KakJoro kypHaia rno 2011, 1827-2011

Apxu xxypHainoB Koponesckoro xumuyeckoro obmectsa(RSC). 1841-2007

ApXWB _KOJUIGKIIMHM _KYPHAJIOB AMEpHKaHCKOro reodusnyeckoro corsa (AGU),
npenocrasiseMblit u3narenbctBoM Wiley Subscription Services, Inc. 1896-1996

BecrutatHble opuimanbHbie OTKPBITHIE pecypchl HTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oobenunsier 6onee 10000 HayuHBIX XKYPHAJIOB IO PA3IMYHBIM OTPACISAM 3HaHUH (OKOJIO
2 MIJTHOHOB cTaTeil) n3134 cTpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pasmemeno 6onee 3000 KHUT 1O pa3IMYHBIM OTPACIISIM 3HAHWUM, MTPEAOCTABICHHBIX 122
HAyYHBIMU W3/1aTEIHCTBAMH.

3. BioMed Central https://www.biomedcentral.com/
baza nannpix Bkmowaer 6osee 300 pereH3upyeMbIX KYpPHAJIOB M0 OMOMEAMIIMHE, MEAULIUHE U
€CTeCTBEeHHbIM HaykaM. Bce cTaThu, pa3MenieHHbIe B 6a3e, HaXOIATCS B CBOOOIHOM JIOCTYIIE.

4. DneKTpoHHBIN pecypc arXiv https://arxiv.org/

Kpynneimum OecriyiaTHBIN apXWB JIEKTPOHHBIX HAYYHBIX MYyOJUKAIUi Mo pa3aenaMm (pu3ukw,
MaTeMaTHKH, WH()OpPMATHKH, MEXaHWKH, acTpoHOMUU U Ouonormu. Mmeercs mnoapoOHBIA
TEMaTHUYECKHUM KaTaJor ¥ BO3MOXKHOCTb [TOMCKA CTaTel IO MHOXKECTBY KPUTEPHUEB.

5. Komnexmus xxypuanos MDPI AG http://www.mdpi.com/
MHOTOIUCIUIIHHAPHBIA TU(PPOBON M3ATEIBCKUM pecype, SBIsSETCS TIaTHOPMOM It
peleH3UPYEMbIX HAaYyYHBIX >KYPHAJIOB OTKpBHITOro nocrymna, msgatonmmxcs MDPI AG (baszens,
[Beitnapus). M3natenpcTBo BhIMyckaeT Oonee 120 pasHOOOpa3HBIX SJEKTPOHHBIX KYPHAJIOB,
HAXOJSIIUXCS B OTKPHITOM JIOCTYIIE.

6. NznarenbcTBO ¢ OTKpBITEIM AocTynoM InTech http://www.intechopen.com/
[TepBoe u kpymHeiiliee B MHUpE M3JATENbCTBO, MyOIMKYIOIIEe KHUTH B OTKPBITOM JOCTYIIC,
okoo 2500 HayuyHbix w3maHuii. OCHOBHAs TeMaTHYecKas HAMpaBICHHOCTh - (pu3Mueckue u
TEXHUYECKHUE HAYKH, TEXHOJIOTUH, METUITUHCKNE HAYKH, HAYKHU O KU3HHU.

7. Baza TAHHBIX XUMHUYECKUX COEIMHEHNN ChemSpider

http://www.chemspider.com/
ChemSpider — aTo GecrimaTHas XuMu4deckasi 0a3a TaHHBIX, TPEIOCTABIISAIONIAsT OBICTPBIN TOCTYII
K Oosnee yeM 28 MHUIMOHaM CTPYKTYpP, CBOWCTB M COOTBETCTBEHHON HH(popmaruu. Pecypc
npuHaiekuT KoponeBckomy xummueckomy obmectBy Bemmkobpuranmm (Royal Society of
Chemistry).

8. Komnexnus sxypramoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosutekuusi )KypHauoB, B KOTOPBIX MYOJUKYIOTCS OTUYETH O HOBBIX HCCIEIOBAHUAX
B 00J1aCTH €CTECTBEHHBIX HayK W MEAULMHBI. Bcee KypHabl pa3MelieHbl B CBOOOJHOM JOCTYIIE
(Open Access), Bce cTaTbH MIPOXOAST CTPOTO€ HAYYHOE PEIICH3UPOBAHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo no marenram u ToBapHbIM 3HakKaM CIIIA — USPTO — npenocraBisieT cBOOOAHBIH
JIOCTYII K aMEPUKAHCKHUM TIaTeHTaM, OImyosnkoBaHHBIM ¢ 1976 r. [1o HacTosmiee Bpems.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[TarenThl (10O TaTeHTHBIE 3asiBKH) Oosnee 50 HAIIMOHAIBHBIX M HECKOJBKHX MEXKITYHAPOIHBIX
MaTeHTHBIX 0IOpO, B TOM uHciie mociaHbie TekeThl mateHToB CILIA, Poccuu, ®@panmum, Anonun u

Ap.

11.  ®epepanbHBIi  MHCTUTYT  NpOMBINUIEHHOW  coOctBeHHoctn  (DUIIC)
http://www]1.fips.ru/wps/wcm/connect/content ru/ru
HNundopmannonnsie pecypest PUIIC cBobogHOTO HOCTYMNA:
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- OnexrponHble Orosierenu. Mzobperenus. [lonesnsie moaenu.

- OTKpBITBIE PEECTPHl POCCUMCKUX M300pETEHUI U 3asIBOK HAa U300pPETCHUSI.

- Pedepatsl poccuiickuX MaTEHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- ITonmHBIE TEKCTBI POCCUICKUX MATEHTHBIX TOKYMEHTOB M3 IOCIEIHEr0 O(UIUAIBHOIO
OroJIIeTeHsl.

6.3 TpeOdoBanus K KaapoBbIM ycjaoBusIM peanudannu OOII 6akanaBpuara

Peamuzammuss OOIl OGakanaBpuata oOecmeynBaeTCs NEAAarorH4ecKUMHU  pabOTHUKAMU
YHHUBEPCUTETA, a TAKXKE JIMIaMH, TpuBlIeKkaeMbiMu K peanuzanuu OOIl GakanaBpuaTa Ha WHBIX
YCIOBUSIX.

KBamudukammss  memarormdyeckux — paOOTHHKOB ~ YHUBEPCHTETa  COOTBETCTBYET
KBATH(UKAIIMOHHBIM TPEOOBAHUSM, YKa3aHHBIM B KBAIM(UKAIIMOHHBIX CIPABOYHUKAX U (WIJIH)
npoecCHOHANBHBIX CTaHAapTaX.

He menee 70 npouenmog YVCIEHHOCTU TENAaroruyeckux paOOTHUKOB YHUBEPCHUTETA,
yuactBytommx B peanusanuu OOIl OakamaBpuaTta, W JHIl, MPUBIECKAEMbIX YHUBEPCUTETOM K
peammzanmu OOIl GakanmaBpyuara Ha HWHBIX YCIOBUAX (MCXON M3 KOJUYECTBA 3aMEIaeMbIX
CTaBOK, MPUBEJICHHOTO K IEIOUMCICHHBIM 3HAYCHHSIM ), BEYT HAYYHYIO0, Y4eOHO-METOAMUECKYIO
1 (AIK) MPaKTHYECKYH padoTy, COOTBETCTBYIOIIYIO MPOMUIIIO MPENOJaBaeMOM AUCITUTIINHBI
(Momyms).

He menee 5 npouenmog 4YUCICHHOCTH TMENArornyeckux pabOTHHUKOB YHUBEPCHUTETA,
yuacTBytommx B peanusanuu OOIl OakamaBpuaTta, W JHIl, MPUBIECKAEMbIX YHUBEPCUTETOM K
peamuzanmu OOIl GakamaBpuara Ha HMHBIX YCIOBUAX (MCXON M3 KOJUYECTBA 3aMEIaeMbIX
CTaBOK, MPHUBEJACHHOTO K IIEJIOYUCIICHHBIM 3HAUEHUSIM), SBISIOTCS PYKOBOIUTEISIMH U (KJIH)
pabOTHUKAMU MHBIX OpraHU3alui, OCYIIECTBIAIOIIMMU TPYIOBYIO JEATEIbHOCTH B
npodeccuoHanbHOM cepe, COOTBETCTBYIOMIEH NMPO(ECCHOHATBHOM NEATEIBHOCTH, K KOTOPOH
TOTOBSITCSl BBIMTYCKHUKU (MMEIOT CTaXX pabOThI B JaHHOU mpodeccnoHanbHOU chepe He MeHee 3
JIeT).

He menee 60 npoyenmog 4MCICHHOCTU TEJArOrMUECKUX paOOTHUKOB YHHBEPCHUTETA U
JUI, TIPUBJIEKAEMBIX K 0OOpa3oBaTENbHON AEATEIHHOCTH YHUBEPCUTETa HA HMHBIX YCIOBHSIX
(Mcxond M3 KOJMYECTBA 3aMEIlaeMbIX CTaBOK, MPHUBEACHHOTO K IIEJIOUMCICHHBIM 3HAUCHUSIM),
UMEIOT YYCHYIO CTENeHb (B TOM YHCIE YYCHYIO CTEIEeHb, MOTYyYeHHYIO B HWHOCTPAHHOM
rocyJaapcTBe u npusHaBaeMyto B Poccuiickoii deneparun) u (Miam) yuyeHoe 3BaHUE (B TOM YUCIIE
Y4EHOE 3BaHME, IOJyYCHHOEC B MHOCTPAHHOM TIOCYIapCTBE M Ipu3HaBacMoe B Poccuiickoit
denepanuu.

Obmiee pykoBoacTBO HayuyHbiM cojaepkanueMm OOIl OakanaBpuara OCYIIECTBIISETCS
HAyYHO-TMIEAArOTHYECKUM PaOOTHIUKOM YHUBEPCHUTETA, HMEIOIINM YYCHYIO CTENEHb (B TOM YHCIIe
YUEHYIO CTENEeHb, NMPUCBOECHHYIO 3a pyOe)oM M mpu3HaBaemylo B Poccuiickoit denepanun),
OCYIIECTBIISIIOIMM  CaMOCTOSITENIbHbIE HAay4YHO-HCCIIEOBATEIbCKUE (TBOPYECKHE) MPOEKTHI
(Y4acTBYIOLIUM B OCYHIECTBJIICHUU TAKUX MPOEKTOB) IO HANPABIECHUIO MOATOTOBKH, UMEIOIIUM
€Xero/iHple MyOIMKaIK 10 pe3ysbTaTaM YKa3aHHON Hay4yHO-HCCIeI0BaTEIbCKON (TBOPUYECKOI)
JESATENIbHOCTH B BEIYLIUX OTEYECTBEHHBIX M (WJIM) 3apyOEKHBIX PELEH3UPYEMBIX HayUHBIX
KypHaJIax M M3JaHMUSIX, a TaKKe OCYUIECTBIIAIOIIMM €XETrOJAHYIO0 ampoOaiuio pe3yibTaToB
YKa3aHHON Hay4YHO-HCCJIEJOBATEIbCKON (TBOPUECKON) MEATEIbHOCTH Ha HAIMOHAJIBHBIX H
MEXTYHApOJHBIX KOH(EPEHIIHSIX.

6.4 TpeOoBanus k puHaAHCOBBIM ycaoBusiM peaanzannu OOII 6akanaBpuara

dunancoBoe obecneuenue peanuzanuu OOIl GakanaBpuara OCyHIECTBISETCS B 00beMe
HE HMKE 3HaueHWH 0a30BBIX HOPMATHMBHBIX 3aTpaT Ha OKa3aHUE TOCYJAapCTBEHHBIX YCIYr IO
peanu3anuy 00pa3zoBaTENIbHBIX IPOTpaMM BhICHIET0 00pa3oBaHUs — MporpamMMm OakanaBpHara U
3HAYEHUH KOPPEKTUPYIOUMX KOI(P(GHUIHMEHTOB K 0a30BBIM HOpMaTHBaM 3aTpat, ONpeAesieMbIX
MuHHCTEpCTBOM HAayKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanmu.
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6.5 TpeGoBaHus K NPpUMEHsIEMbIM MEeXaHM3MaM OLIEHKH Ka4yecTBa 00pa3oBaTebHOI
AeSITeJIbHOCTH U MOAroToBKu odyvaromuxcs no OOII 6akanaspuara

KagyectBo 00pa3oBaTenbHOM JAEATENBHOCTH M TOATOTOBKM obOydaromuxcs OOII
OakanaBpuaTa OIpeEAeNseTcs B paMKaxX CHUCTEMbl BHYTPEHHEW OIEHKH, a TaKKe CHUCTEMbI
BHEIIIHEH OI[EHKH, B KOTOPOIl YHUBEPCUTET MPUHUMAET Y4acTHE Ha JOOPOBOJIILHOM OCHOBE.

B uensx cosepmenctBoBanus OOIl OakanaBpuata NpuU TPOBEICHUU PETYJISIPHON
BHYTpPEHHEH OLIEHKH KauecTBa 00pa30BaTEeIbHOM AESITEIbHOCTH U MOJATOTOBKU 00YYaIOIIUXCS IO
OOII 6akanaBpuara mpuBIeKaeT padoroaareneit U (W) uX oObEAMHEHUS, UHBIX FOPUTUICCKIX
U (Wn) pU3NYECKUX JINII, BKIIOYAs EeJaroru4ecKux paboOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEll CHCTEMBbI OLIEHKM KauecTBa 00pa3oBaTEIbHON JEATEIBLHOCTH IO
OOII O6akamaBpuata OOYYarOIIUMCS TMPEIOCTABISAETCS BO3MOXKHOCTH OIICHUBAHUS YCIIOBHH,
COJIepKaHUs, OpraHM3allid M KadecTBa 00pa3oBaTENIbHOTO IMpOIEcca B LIEJIOM U OTACIBHBIX
JTUCIUTIIAH (MOIYJIECH) U TIPAKTHK.

BuemnHsas omeHka KkadecTBa 00pa3oBaTeNbHOW  JAEATENBHOCTH MO  IpOTrpamMme
OaxanaBpuaTa B paMKaXx MpOIeypbl TOCYJapCTBEHHON aKKpEIUTAIIMH OCYIIECTBIISIETCA C LIETbIO
HOJATBEPXKJICHUSI COOTBETCTBHUS 00Opa30BATENBbHOM NEATEIBHOCTH IO Mporpamme OakanaBpuara
tpedboBanusim OI'OC BO.

BHemHsAs omneHka KadecTBa  00Opa3oBaTENbHOW — JEATENBHOCTH M TOATOTOBKU
obygarontuxcst mo OOII GakanaBpraTa MOXKET OCYHIECTBISTHCS B paMKax MpodeccroHaIbHO-
OOIIECTBEHHON aKKpeAUTAIlluH, MPOBOJUMOIN paboTonaTeNsIMU, UX OOBEIUHEHUSMH, a TaKKe
YIIOJTHOMOYEHHBIMH UMHU OpraHHU3alUsIMU, B TOM UYHCJI€ WHOCTPAHHBIMHU OpraHMU3aIUsIMU, OO
AaBTOPU30BAHHBIMU  HAIIMOHAJIBHBIMU  HPO(ECCHOHATBHO-O0IECTBEHHBIMU  OPTaHU3AIUSIMH,
BXOJMUIMMH B MEXKIYyHAPOJHBIE CTPYKTYpPbI, C LEIbI0 MPU3HAHUS KadecTBa U YpPOBHS
MOJTOTOBKH BBITYCKHUKOB OTBEYAIOUIMMU TPEOOBAHUAM MPOPECCUOHATBHBIX CTAaHIAPTOB (IIpH
HaJIU4uK) U (WIM) TpeOOBaHUSAM PBIHKA TPYAA K CIEIUATUCTAM COOTBETCTBYIOIIETO MPODHIIA.

7 HOPMATUBHO-METOAUYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH
KAYECTBA OCBOEHUA OBYYAIOIIIUMUCSA TPOI'PAMMbI BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno mwnanpasnenuto mnoaroroBku 28.03.02
Hanoun:xeHnepusi oreHka kadectBa ocBoeHus oOydaronumucs OOIl GakanmaBpuara BKIIOYAET
TEKYLIUI KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHYI0 aTTecTanuio u [ MA obydaromuxcs.

HopmatuBHO-MeTOMueckoe  obOecriedeHre  TEKYIIEro KOHTPOJIS — YCIIEBaeMOCTH,
npomexxyrouHoi arrectauuu U ['MA oOyuaronuxcs mo OOII OakanaBpuaTa OCYIIECTBIISCTCS B
cootBercTBUU ¢ PI'OC BO 3++ 1 I0KaIbHBIMA HOPMAaTUBHBIMU aKTaMH YHUBEPCUTETA.

Texywuti KOHMPOb, NPOMENCYMOYHASL AMMeCmayusi U ammecmayuoHHble UCHbLMAHUS
umoeoeoll (2ocyoapcmeaennol umozogot) ammecmayuu eeinyckuuxos OOII 6axanaspuama

Tekymuii KOHTPONh W TPOMEXKYTOYHAsl aTTECTAllMs IO BCEM BHAAM y4eOHOM
NESTENIbHOCTH O0YyYarouXcs OCYIIECTBIISIETCS B COOTBETCTBHM ¢ TpeboBaHusMU [lomokeHus
O PEUTHHTOBOM CHCTEME OIICHKH KadecTBa Yy4yeOHOW paboTel cTymeHtoB B PXTY
uM. JI.11. MenneneeBa, npuHATOro pemenueM YueHoro cosera PXTY um. J[.M. Menneneesa
0T 26.02.2020, mnporokon Ne §, BBeIeHHOTO B JAedcTBUE npukazoM pekrtopa PXTY
uMm. JI.1. Menneneera ot 20.03.2020 Ne 27 OJ1.

Texymuid KOHTPOJb YCIHEBAEMOCTH OOydaromMxcs oOecrneynBaeT OIEHKY YPOBHS
OCBOCHMSI JIUCLUMIUIMH, TPOXOXKIEHUsT MNpakTuk, BeimodHeHus BKP wu  mpoBoautcs
npernojaBaTesieM Ha JI00OM M3 BHUJIOB YUeOHBIX 3aHATUN. Q0A3amenvHoOil cocmaegnaouenl
meKyuiezo KOHmpOaA ycneeaemocmu A6aA1emca yuem RnPenooasamenimu noceuaemocmu
Yueonvlx 3anamuil ooyuaowyumuca. 110 pesynpraraM TEKyIIEro KOHTPOJS yCIEBAEMOCTH TPHU
paza B ceMecTp IS BCE€X KypCOB MO BCEM AUCIUIUIMHAM MPOBOJIUTCA ATTECTALIMS
o0ydJaronuxcs.

[TpomexyTouHasi arTecTanusi MPOBOAUTCS B (OpME SK3aMEHOB, 3a4€TOB C OICHKOW H
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3aU€TOB MJII BCEX KYypCOB MO MUCHUIUIMHAM M TPAKTHKaM, MPEIyCMOTPEHHBIM Y4eOHBIM
m1aHoM. Pe3ynbpTaThl cllauyd 3a4eTOB OLEHMBAKOTCS HAa «3aUTEHO», «HE 3a4TEHO»; 3a4E€TOB C
OIICHKOM U  DK3aMEHOB — Ha  «OTJIHYHO»,  «XOpPOLIO»,  «YIAOBJIETBOPUTEIHLHO»,
«HEYJIOBJIETBOPUTEIBLHO.

ITpu ocBoenun Hactosimeid OOIl OGakamaBpuara M3ydyeHHE YacTH AUCHUIUINH MOXKET
OBITh 3aMEHEHO Ha OHJIAWH-KYpCHI, IIPU YCIIOBUHU, YTO B pe3yJlbTaTe OCBOCHUS OHJIaWH-Kypca
bopMUpPYIOTCS T€ XK€ KOMIIETCHIMH (YacTH KOMIIETCHIIMK), YTO M B paMKaxX yKa3aHHBIX
muctuminH. OHTaiH-Kype TOJKEH ObITh BEIOpAH U peaanu3oBaH B cooTBeTcTBUU ¢ [lonoxenuem
0 3a4eTe pe3yJIbTaTOB OCBOEHUSI OTKPBITHIX OHJIAIH-KYpPCOB, pealn3yeMbIX 00pa30BaTeIbHBIMU
opranusanusamu, B PXTY um. JI.1. Menneneesa, npuHATOro pemenueM Yuenoro cosera PXTY
um. J[.M. MenneneeBa ot 27.03.2020, mpotokon Ne 9, BBEJEHHOro B JEHCTBUE MPHUKA30M
pexropa PXTVY um. JI.1. Menaeneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBisieTcsi B COOTBETCTBHHM C TpeOoBaHUsIMU [lojokKeHHST O TOpsaKe
MPOBEJICHUSI TOCYAapCTBEHHOW WTOTOBOM aTTecTali 10 00pa3oBaTeNbHBIM MpOrpaMMamM
BbICILIEro 00pa3oBaHus — Mporpammam OakajiaBpuaTa, IporpaMMam ClieluaInuTeTa, mporpaMMmamM
maructparypsl B PXTY um. J[.M. Menneneesa, npuHATOro peueHueM Ydenoro cosera PXTY
um. J[.M. MenneneeBa ot 30.10.2019, mpotokon Ne 3, BBEJEHHOro B JEHCTBUE MPHUKA30M
pekropa PXTY um. JI.M. MenneneeBa ot 14.11.2019 No 646A; IlonoxeHus O BBITYCKHOM
KBATH(UKAIMOHHONW paboTe Il o0ydaronuxcsi mo o0pa3oBaTelbHBIM MIPOrpaMMaM BBICIIETO
oOpa3oBaHusi — TmporpaMMaM OakajnaBpuara, MporpaMMmaM CHEIHAINTeTa, MporpaMMam
Maructparypel B PXTY um. /.. MenaeneeBa, npuHATOro pemeHueM YdeHoro coera PXTY
uM. JI.1. Menneneea ot 30.10.2019, mporokon Ne 3, BBEIEHHOro B JEWUCTBUE NPHUKA30M
pexropa PXTY um. JI.1. Menaeneera ot 14.11.2019 Ne 646A.

K I'MA pomyckaroTcst oOyJaromuecs, He UMEIOIINe aKaJeMUIeCKON 3a0KeHHOCTH U B
MOJITHOM 00beMe BhimojiHuBIIKE yaeOHbIH miad o OOIT 6akanaBpuata B coorBeTcTBUU ¢ PI'OC
BO 3++ no nanpasnenuto noaroroBku 28.03.02 Hanounxenepus. g nposenenus I'MA B
YHHUBEPCUTETE €XKETr0IHO (POPMUPYIOTCS TOCyIapCTBEeHHbIE dKk3aMeHalmonHble komuccuu (I'9K)
U anewsinuonHbele komuccuu. Tembl BKP oTpaxaroT akTyanabHBIE NMPOOJIEMBI, CBSI3aHHBIE C
HanpaBieHueM noArotoBku 28.03.02 HanounkeHepusi. YHUBEPCUTET YTBEPKIAET IMEPEUCHb
TEM BBIITYCKHBIX KBaTU(UKAMOHHBIX PaboT, mpeqiaraeMplx 00yJarommmMes (J1anee — nepedeHb
TEM), U JOBOJUT €ro JI0 CBeICHUs 00Yy4aoIInXCs He MO3/IHEee, YeM 3a 6 MecCsI1IeB 10 1aThl Hayaa
rOCYIapCTBEHHOW UTOTOBOM aTTECTALUU.

Tema BKP mnepconanbHO myis KaXkaoro oOydaromierocss YTBEPXKIACTCS IMPUKA30M
MPOPEKTOpa MO YHUBEPCHUTETY TEepe]] HAYalOM BBIMOTHEHHS BBIMTYCKHOW KBaTU(UKAIIMOHHOU
pabotel. JlaHHBIM TpHUKa3OoM yTBepxkmaercs Takke pykoBoautenb BKP. Tlepen nauamom
BeimonHeHus: BKP oOygaromuiicsi COBMECTHO ¢ pYKOBOJUTEIEM COCTaBISICT WHIUBUIYaTbHBIN
IJaH MoAroToBk U BbimoiaHeHuss BKP, mnpemycmarpuBaroniuii o4epeaHOCTh W CPOKH
BBITIOJIHEHUS OTJENBHBIX YacTeil paboTel. Tekct mosicHuTenbHO# 3anucku BKP npoepsiercs Ha
HaJU4Me HENpPaBOMEPHBIX 3auMCTBOBaHUMU. IIpoBepka oCyIIecTBISIETCS B COOTBETCTBHM C
[TonoxxeHneM o0 TOpSAIKE MPOBEPKHU BBIMTYCKHBIX KBATU(UKAIMOHHBIX PA0OT M HAYYHBIX
JOKJIaJ0oB 00 OCHOBHBIX pE3y/ibTaTax MOJArOTOBIEHHBIX HAyYHO-KBAJIM(UKAIIMOHHBIX pPaldoT
(muccepranuil) Ha O0bEM 3aMMCTBOBAHUS M HMX Pa3MENICHUS B JJICKTPOHHO-OMOIMOTEYHOMH
cucreme PXTY um. JI.1. MenneneeBa, npuHAThIM pemieHueM Yuenoro copeta PXTY um. JI.W.
Mengeneesa ot 30.10.2019, npotokon Ne 3, BBeneHHbIM B JielicTBUE npuka3oM pektopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A.

3amura BKP npoBoaurcs Ha oTKpbITHIX 3acenaHusax ['OK ¢ ywactnem He MeHee IBYX
Tpeteit ee coctaBa. ['paduk 3ammutel BKP cocraBisieTcst mo corizacoBaHuio ¢ 00y4arOIMIMMHUCT U
JIOBOJIUTCS /10 CBEJEHHs oOydaromuxcs He mosjaHee, yeM 3a 30 mqHei no Havana padotsr ['OK.
Pesynpratel  paGorer DK ompenensroTcs — OLEHKAMHU — «OTJIUYHO»,  «XOPOIIO»,
«YIOBIIETBOPUTEIBHOY», «HEYIOBICTBOPUTEIHHO» U OOBSBISIOTCS B TOT JK€ JI€Hb IOCIe
odopMIICHHST B YCTAaHOBJICHHOM IOPSIIKE TMPOTOKOJIOB 3acenaHnii komuccuii. [lo okoHUaHun
pabotsl npencenarens ['OK cocraBnser oTueT o npoaenaHHon padboTe.

Jlns oOydaromuxcsi U3 4uclia MHBAIMIOB M JIMI C OFPAHUYEHHBIMH BO3MO>KHOCTSIMH
310poBbsi [MA mpoBOIUTCS € Y4eTOM OCOOEHHOCTEW WX ICUXO(PHU3UIECKOTO pPa3BUTHS,
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WHIUBHUIYAJIbHBIX BO3MOXKHOCTEH U COCTOSHUS 3A0POBbA.

8 PABOYME ITPOI'PAMMBI IUCHUIIINH, ITPAKTUK U I'HA

Paboune mporpamMMbl TUCHMITINH, TpakTuK U [A:

WX bW =

(SIS TSI NS T NG T NS I NS T NS T NS T N0 I NS T N T N e e e e e e e e T e T
N — OOV ANWNDWN—L,OOVWOOIONW DA WN—O

33.
34.
35.
36.

37.
38.
39.
40.

41

42.

43.

44
45
46

HNHocTpaHHBI S3bIK
Uctopus (uctopust Poccuu, BceoO1mas uCTopusi)
[IpaBoBeneHne
dunocodus
OCHOBBI 5KOHOMHKH U YIPABIICHUS POU3BOICTBOM
CounanbHO-TICUX0JIOTUYECKUE OCHOBBI Pa3BUTHS JIMYHOCTH
OO0mast U HeOpraHUYecKask XUMHUS
Opranuyeckasi XuMust
AHanuTnyeckast XUMHS
. Ousndeckas XUMHUS
. Komnounnast xumus
. MaTtemaruka
. dusnka
. IIpukinannas MexaHuka
. IIporieccel u anmaparbl XUMHYECKON TEXHOJIOTUH
. DIIEKTPOTEXHUKA U MPOMBILIJICHHAS 3JICKTPOHUKA
. OKonorus
. be3omacHoCTh XU3HEACATESIBHOCTH
. dusnueckas KyJbTypa U CIIOPT
. DJICKTUBHBIC TUCIUTLIUHBI 10 GU3NIECKON KYIbTYPE U CIIOPTY
. BBenenue B uHpOpMAIMOHHBIE TEXHOIOTHH
. BBeieHre B HAaHOMHKEHEPUIO
. MarepuanoBeeHue HaHOMATEPUATIOB U HAHOCUCTEM
. OCHOBBI TEXHHYECKOT'O PETYJIUPOBAHUS U METPOJIOTHH
. MeTo/1bl BRIUMCIUTENHHOM MATEMATHKHU B 33/1a4aX HAHOMH)KEHEPUU
. BeruncnurensHas MmaTteMaTHka
. OCHOBBI OHOTEXHOIOTHH
. JJaGopaTopHBIif MPAKTHKYM 1O OPTaHUYECKOW XUMUHU
. DU3UKO-XMMHUYSCKIE OCHOBEI HAHOTEXHOJIOTHU
. MeToapl 1 THCTpYMEHTAJIbHBIE CPEJICTBA TPOTHO3UPOBAHUS CBOMCTB HAHOMATEPUAJIOB
. Pa3zpaboTka dapmanieBTUUECKUX MPEnaparoB U MaTePUAIOB MEAUIIMHCKOTO HA3HAYCHUS
.IIpuMeHeHne MeTo/la BBIYUCIUTENIBHON THAPOAUHAMUKHA U1 3aJa4 XHUMHUYECKOU
TEXHOJIOTMY U HAHOUH>KEHEPUU
Pemenue kpaeBbIxX 3a/1a4 U ONEPAMOHHOE UCUHUCIICHUE
MopenupoBaHue CTPYKTYpPhI, CBOUCTB U MPOLECCOB MOJYUYCHHUS] HAHOMATEPUATIOB
TexHOJOrn4ecKrue CUCTEMbI B HAHOTEXHOJIOTHH
YUucneHHble METOABI PELICHUS YPAaBHEHHUM MAaTeMaTUYECKUX MOJEIEH XHMHUKO-
TEXHOJOTHYECKUX MPOIECCOB
MonenupoBanue OMOTEXHOIOTUYECKUX MPOIIECCOB
Hanounxenepus B (hapManieBTHIECKUX TEXHOIOTHUIX
Hanomerposorus
CucrteMbl ynpaBieHHs] B HAHOMHKEHEPUU
. Meronpl KHOEpHETUKH B HAHOMHKEHEPUH
DKCIEpUMEHTAIILHBIE METOJIbI MCCIEAOBAHUS M MOJCIUPOBAHUSA CTPYKTYPhI CBOICTB U
MPOLIECCOB MOJTYYEHUS HAHOMATEPUAJIOB
Hanounxenepusi B OMOTEXHOJIOTHH
. BeluMCIUTENbHBIN SKCIIEPUMEHT B 33/1a4yaX HAHOUH>KEHEPUU
. KoMnbroTepHbIE TEXHOJOTUY 151 MHKEHEPHBIX 3a]1a4
. CBepXKpUTHYECKHE TEXHOJIOTHUHI
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47. HaHOKaTalnUTUYECKUE MPOLIECCH M HAHOKATAIN3aTOPbI
48. YdeOHas MpaKkTHKa: 03HAKOMHUTEIIbHAS TIPAKTUKA
49. [Ipou3BOACTBEHHASI MTPAKTHKA: MPAKTHKA IO TOTYyYEHUIO TPO(ECCHOHATBHBIX YMEHUN U
OTbITa MPOPECCUOHANBHOMN AEITEIbHOCTH
50. IIpousBoACTBEHHAS MPAKTUKA: HAYYHO-UCCIIEI0BATENbCKAs paboTa
51. Ilpou3BoiCTBEHHAS TPAKTHUKA: MPEIIATIOMHAS TPAKTHKA
52.TocynapcTBeHHass UWTOrOBas aTTECTAllMs: BBINOJIHEHHWE M  3alllUTa BBITYCKHOU
KBATH(UKAITMOHHON PabOTHI
53. I'paxxgaHcKas 3al1uTa B YpE3BbIYANHBIX CUTYAIUAX
54. Pycckuil sI3bIK M KyJIbTypa peuu
55. Ilpoueccel 1 anmapaThl JJIs OJIYYEHUs adporeiei
Bxomsamux B OOIl mo nampaBnenuio noarotoBkd 28.03.02 HanouH:keHepusi, mpoduiib
«buomennuuncke W dapmaneBTHYECKHEe HAHOTEXHOJOITMW», BBIIOJIHEHBI B BHIE
OT/IENIbHBIX IOKYMEHTOB, SIBIISIIOIINXCS HEOThemiieMol yacThio nanHoi OOIL.

9 ®OH/1bl OHEHOYHBIX CPEJACTB VIS TIPOBETEHUA TEKYIIEI'O
KOHTPOJISAA YCIIEBAEMOCTH, IPOME’KYTOYHOU ATTECTAIUU U TTHA
OBYYAIOIIUXCH OOII BAKAJTIABPUATA

B cootBerctBm ¢ ®PI'OC BO 3++ mno HampaBieHutro mnoarotoBku 28.03.02
Hanowmxkenepust A aTTecTallMd OOYYArOIIMXCS HAa COOTBETCTBUE WX MEPCOHAIBHBIX
nocTkeHui mostanubiM TpeboBanusaM OOIl GakamaBpuara paspaboransl POC mo Kaxaoi
TUCIUIUIMHE, TpakTuke, [ A, BKITIOYaronye TUIIOBBIC 33/1aHUs, KOHTPOJIbHBIE PAOOTHI, TECTHI,
CUTYallMOHHBIC 3aJaHMsI, BOMPOCHl K 3adeTaM U DK3aMEHaM, CpEICTBa M METOAbl OLEHKH,
MO3BOJISIONINE OLICHUTh 3HAHUS, YMEHUSI, HABBIKU U YPOBEHb IPUOOPETEHHBIX KOMITETCHITUH.

®OC mno mucuuruimHaMm, mpaktukam, [MA pa3zpabaTeiBaloTCI B COOTBETCTBHUU C
[MopsimkoM pa3paboOTKK W yTBEpKACHUS 0O0pa3oBaTeNbHBIX MPOrpaMM, YTBEPKICHHBIM
peuwienrieM YueHnoro coera PXTY um. J[.M. Menneneera ot 25.06.2020, nmporokon Ne 12,
BBEJICHHBIM B jeilicTBue npukasoM pekropa PXTY um. JI.U. Menneneesa ot 29.06.2020 Ne 48-
OJ.
®OC no gucuumnHam, npaktukam u ['MA:

HNHocTpaHHBIi S3bIK

Uctopus (uctopust Poccun, BceoO1mas uCTOpusi)
[IpaBoBeneHne

dunocodus

OCHOBBI 5KOHOMUKH U YIPaBJICHUS MPOU3BOICTBOM
CouunanbHO-ICUXO0JIOTUYECKUE OCHOBBI PA3BUTHUS JTUYHOCTU
OO01ast U HeopraHuyeckasi XUMHUs

Oprannyeckast XuMus

. AHanuTHueckas XUMHs

10. ®usnyeckas xumus

11. Komnounaast XumMus

12. Maremaruka

13. ®usuka

14. IlpukianHas MexaHuKa

15. ITporieccel u anmapaTbl XUMUYECKON TEXHOJIOTUH

16. DnexTpoTexXHUKa U IPOMBIIIJIEHHAs 3JIEKTPOHUKA
17. Dxonorus

18. bezonacHOCTh )KU3HEAEATETbHOCTH

19. ®usndeckas KylIbTypa v CHOPT

20. DneKTUBHbIE JUCUUIUIMHBI IO (PU3UYECKON KYIbTYPE U CIIOPTY
21. Benenue B uHGpOpMAIIMOHHBIE TEXHOJIOTUN

22. BBeneHue B HAHOUH>KEHEPUIO

23. MarepuanoBeleHe HAaHOMAaTEpUAJIOB K HAHOCUCTEM

XA B W=
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24
25
26

27.
28.
29.
30.
31.
32.

33

34.
35.
36.

37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.
49.

50.
51.
52.

53.

54
55

. OCHOBBI TEXHUYECKOTO PETYIUPOBAHMS U METPOIOTUHU

. MeTo bl BBIUNCANTENBHON MATEMATHKY B 33/1a4aX HAHOMH)KEHEPUH

. BeuncnurenbHas MaTeMaThka

OcHOBBI OMOTEXHOJIOTHH

JlaGopaTOpHBII MPaKTUKYM IO OPraHUYECKON XUMUU

PU3HKO-XMMHUYECKHE OCHOBBI HAHOTEXHOJIOTUHU

Meroabl U UHCTPYMEHTAJIbHBIE CPEICTBA MPOTHO3UPOBAHUS CBOMCTB HAHOMATEPHUAJIOB
Pa3pabotka papmarieBTHUECKHUX MTPEnapaToB U MaTeprUaIoB MEIUIIMHCKOTO Ha3HAUYEHUS
[IpuMeHeHne MeToAa BBIYUCIUTENBHOW THAPOAVMHAMUKHM JUIsl 337a4 XUMHUYECKOH
TEXHOJIOTMY U HAHOUH>KEHEPUU

. Perenune kpaeBbIxX 3a7a4 U ONEPALMOHHOE UCYUCIICHHE

MopenupoBaHue CTPYKTYpPhI, CBOMCTB U MPOLECCOB MOJYUYCHHUs] HAHOMATEPUATIOB
TexHomornyeckne CUCTeMbl B HAHOTEXHOJIOTUH

UucneHHble METOABI PELICHUS YPAaBHEHHUM MAaTeMaTUYECKUX MOJEIEH XHMHUKO-
TEXHOJIOTMYECKUX MPOLECCOB

MonenupoBanue OMOTEXHOIOTUYECKUX MPOIIECCOB

Hanounxenepust B papManeBTUYECKIX TEXHOIOTHIX

Hanomerposorus

Cucremsl ynpaBiIeHUs] B HAHOMHKXEHEPUH

MeTop1 KHOSPHETHKY B HAHOMH)KEHEPUH

OKCIepUMEHTAIbHBIE METO/bl UCCIENOBAHUS U MOJCIMPOBAHUS CTPYKTYpPBI CBOMCTB U
MPOLIECCOB MOJTYYEHUSI HAHOMATEPUAJIOB

Hanounxenepusi B OMOTEXHOJIOTUN

BoruucnutenbHbld SKCIEPUMEHT B 33J]a4aX HAHOMHKEHEPUH

KoMmnbroTepHble TEXHOIOTMH JJI1 MHKEHEPHBIX 33]1a4

CBEepXKpUTHUECKUE TEXHOIOTUU

Hanokaranmutrueckue npoueccsl 1 HAHOKaTaIn3aTOPbI

Y4eOHast mpaKTHKa: 03HAKOMHUTENbHAsS TPAKTHKA

[Ipon3BocTBEHHAs MpPaKTUKA: MPAKTHUKA M0 MOTYYSHHUIO MPOPECCHOHATBHBIX YMEHHUH U
OTbITa MPOPECCHOHATBHOMN JAEITETbHOCTH

[Ipou3BocTBEHHAs IPAaKTHKA: HAYYHO-HCCIIE0BaTeIbCKas padboTa

[Ipou3BoacTBEHHAS MPAKTUKA: MPEIAUIIOMHAs MPAKTUKA

l'ocypapcTBeHHass WTOroBas aTTECTalUs: BBIIOJHEHHWE W 3alllUTa BBIITYCKHOMN
KB (PHUKAIIMOHHON pabOTHI

['paxxmanckas 3ammuTa B Ype3BbIYAWHBIX CUTYALHSAX

. Pycckuli A3bIK ¥ KyJIbTYpa pedu

. ITporiecchl u anmaparsl 1Sl TOJTYYEHHS adporesnen

BxomsmuM B OOIl mo wnanpaienuto noarotoBku 28.03.02 HanouH:keHepusi, Mpoduiib
«bnomenunuuckne W dapmaneBTHYeCKHe HAHOTEXHOJIOTMHM», BBINOIHEHBI B  BHJE

OTJIENbHBIX IOKYMEHTOB, SIBIISIOIINXCS HEOThemiieMol yacThio nanHoi OOIL.

10 M

ETOAUYECKHUE MATEPHUAJIBI 11O JUCIUIIVIMHAM, ITPAKTUKAM U I'HA

Mertonnyeckue Matepuaisl 10 AMCUUIIIINHAM, TpakTukaM u ['MA:

1.
2
3
4
5.
6.
7
8
9
1

0

HNHocTpaHHBIi S3bIK
Uctopus (uctopust Poccuu, BceoO1mas uCTopusi)
[IpaBoBeneHne
dunocodus
OCHOBBI 5KOHOMUKH U yTIPaBJICHUSI POU3BOJICTBOM
CouunanbHO-ICUXO0JIOTUYECKUE OCHOBBI PA3BUTHUS JTUYHOCTHU
OO01ast U HeOpraHuyeckasi XUMHUs
Oprannyeckast XuMus
AHanuTH4YeCcKask XUuMHUs

. Pusnyeckas XuMus
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.
49.

50.
51.
52.

53.
54.
55.

Komnonnnast xumus

Marematunka

dusznka

[IpuknagHas MmexaHuka

[Ipoueccsl u anmaparsl XUMUYECKOW TEXHOJIOTUU

DNEeKTPOTEXHUKA U TPOMBIIICHHAS JIEKTPOHUKA

DKOI0TUs

be3onacHOCTb KU3HEAECATENBHOCTH

duznueckas KyIbTypa U CIOPT

DNEKTUBHBIC TUCIUILIMHBI 110 PU3NYECKOU KYIbTYPE U CIIOPTY

BBenenue B uH(bOpMallnoOHHbIE TEXHOJIOTUN

BBeneHne B HAHOMHXEHEPUIO

MarepuanoBeieHHEe HAHOMAaTEPUAIOB U HAHOCUCTEM

OCHOBBI TEXHMUECKOTO PEryJIUPOBaHUS U METPOJIOTUH

MeToab! BBIYMCIUTEIBHON MaTEMAaTUKH B 33/1a4aX HAHOWHKEHEPUU

BoruucnurenbHas MmaTemMaTuka

OcCHOBBI OMOTEXHOJIOTHH

JlaGopaTOpHBIil MPAKTUKYM IO OPraHUYECKOM XUMUU

PU3HKO-XMMHUYECKHE OCHOBBI HAHOTEXHOJIOTUHU

Meroabl U UHCTPYMEHTAJIbHBIE CPEICTBA MPOTHO3UPOBAHUS CBOMCTB HAHOMATEPHUAJIOB
Pa3pabotka papmaneBTHUECKHX MpEnapaToB U MaTeprUaIoB MEIUIIMHCKOTO Ha3HAUYEHUS
[IpuMeHneHne MeToAa BBIYUCIUTEIBHOW THUAPOAMHAMUKH ISl 3a7a4 XUMHUYECKOU
TEXHOJIOTMM 1 HAHOWH)KEHEPUU

Pemrenue kpaeBbIx 337124 U ONEpallMOHHOE UCUUCICHUE

MopenupoBaHue CTPYKTYpPBI, CBOWCTB U MPOLECCOB MOJYYEHHUS] HAHOMATEPHUATIOB
TexHOMOrnYecKne CUCTEMbl B HAHOTEXHOJIOTUU

UucneHHble METOABI PEIICHUS YPAaBHEHUM MaTeMaTHYECKUX MOJENEH XHUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB

MonennpoBanue OMOTEXHOJIOTUYECKUX MPOLIECCOB

Hanoumxenepus B papMarieBTHIECKUX TEXHOIOTHIX

Hanometposnorus

Cucrembl ynpaBiieHUs] B HAHOUHKEHEPUH

MeTtopl KHOEPHETHKN B HAHOMH)KEHEPUH

DKCnepuMEHTAIbHbIE METOAbl UCCIEIOBAHUS U MOJCIHPOBAHUS CTPYKTYpPHI CBOMCTB U
IIPOLIECCOB MOJTYYEHNsI HAHOMAaTEpPHaJIOB

HanonmxeHepusi B OMOTEXHOJIOTUH

BeruncnurenbHbli SKCIEPUMEHT B 337]a4aX HAHOMHKEHEPUH

KoMmnbroTepHbie TEXHOJIOTUH JIs1 MHKEHEPHBIX 33]1a4

CBEpXKpPUTHUECKUE TEXHOIOTUN

Hanokaranutuueckue nponeccsl U HAHOKaTaIU3aTOPbI

VYyeOHast mpakTHKa: 03HAKOMHUTENbHAs MPaKTHKa

[TpousBocTBEHHAS TPAKTHKA: MPAKTUKA IO MOTYYCHHIO MPOPECCHOHATBHBIX YMEHUH U
OTbITa MPOPECCUOHANBHOMN AEITEIbHOCTH

[TpousBocTBEHHAs IPAKTHKA: HAYYHO-HCCIIE0BAaTEeIbCKas paboTa

[Ipon3BOACTBEHHAS MPAKTUKA: PEIAUIUIOMHAs MPAKTHKA

l'ocynmapcTBeHHass uTOroBasi aTTECTAllUs: BBIIOJHEHHWE W 3alllUTa BBITYCKHOMN
KBATH(UKAITMOHHON PabOTHI

['paxxnanckas 3ammra B Ype3BbIYAWHBIX CUTYaLUAX

Pycckuii s13bIK ¥ KyJbTypa peuu

IIpoueccs! u anmnaparsl U1 IOJy4EHUs a3porenen

BxomsamuM B OOIl mo nHamparnenuto moarotoBkud 28.03.02 Hanoumn:keHepusi, Tpoduiib
«buomenunuHckne W (GapmaneBTHYeCKHEe HAHOTEXHOJOTMW», BBIIIOJIHEHBI B  BHUJE

OTAEJBHBIX TOKYMEHTOB, ABJISIOMIMXCSI HEOTheMIeMon yacTbio qanHoi OOIL.
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11 PABOYAS ITPOI'PAMMA BOCIIMTAHUA

Pabouas mporpamma BocnuTanus, Bxonsgmas B OOIl mo HampaBieHHIO MOJATOTOBKU
28.03.02  Hanoun:xenepusi, npodwir «buoMeaMuMHCKHE W (dapManeBTHYECKHE
HAHOTEXHOJOTHMW», BHIMOJHEHA B BUAE OTIEIBLHOTO JOKYMEHTA, SIBJSIOIIETOCS HEOThEeMIIEMON
yacTtblo nagngou OOIL.

12 KAJIEHJAPHBIN IIVIAH BOCIIUTATEJIbHOM PABOTHI

Kanenpmapuelii miaaH BocnuTarenbHOM paboTsl, BXxomsmuii B OOIl mo HampaBieHHIO
noarotoBku 28.03.02 Hanoun:keHnepusi, mpogmis «bnomenunmuuckue u gapmManeBTHYECKHE
HAHOTEXHOJOTHMW», BBHIIIOJIHEH B BUJIE OTICIBHOTO JOKYMEHTA, SIBJISIOMIETOCS HEOThEMJIEMON
yacTtblo nagngou OOIL.
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