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1. OBIIME ITOJIOXKEHUA

1.1 OcHoBHasi npodeccuoHaibHasi o0pa3oBaTeJbHAs MNpPOrpaMMa BbICIIETrO
o0pa3oBaHusi — NIporpaMMa NoJAroToOBKM 0akaJaBpoB (Jajiee — mporpaMMa 0akajlaBpuara,
OOIl oOakanaBpuara), peanuzyemas (QeaepaibHBIM TOCYJApPCTBEHHBIM  OFOKETHBIM
0o0pa3oBaTeIbHBIM  yUIPEXKACHHEM  BBICIIEro  oOpa3zoBaHus  «POCCHUCKHIA ~ XUMHUKO-
TexHoJIoruueckuil yHuBepcuteT umeHu .M. MenneneeBa» B COOTBETCTBUU C (peaepaibHBIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO OOpa3oBaHUS — OakaJaBpHAT IO
HanpasiieHnto noarotoBku 18.03.01 Xwumuueckass TexHoJOrusi, npodpuinb «XuMuuyeckasi
TEXHOJIOTUSl OMOMATEPHAJIOBY, TPEACTABISAET COO0M KOMIUIEKC OCHOBHBIX XapaKTEPHUCTHK
o0pa3oBaHUsl U OPraHU3AIMOHHO-TIEJATOIMYECKUX YCIOBUM, KOTOPBIN MpeACTaBiIeH B BUJE
y4eOHOT0 TUTaHa, KAJICHIapHOTO y4eOHOTOo Trpaduka, paboynx MporpaMM IUCHUTUIAH (MOIyIeH),
OIICHOYHBIX M METOJIMYECKHX MaTepuayoB, pabodell mporpaMMbl BOCIHMTAHUS, KaJEHAAPHOTO
IJIaHa BOCIIUTATENbHON paboThl, GOpM aTTeCTalllu.

1.2. HopMaTuBHbIE JOKYMEHTHI JJIsi pa3padoTKH MporpaMmbl 0akajiaBpuara Mo
HANPAaBJIEHUIO MOJATOTOBKH COCTABIISIOT:

- ®enepanbHblil 3aK0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

- [Mpuka3z MwunoOpnaykun Poccum ot 07.08.2020 Ne 922 «OO6 yTBepkIeHUH
(dbenepaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa BBICIIETO OOpa3oBaHUS —
OakanaBpuat no HampasieHuto noarotoBku 18.03.01 Xumuueckas texnosorusi» (nainee — GIOC
BO - 6akanaBpuar o HampapieHuio moarotoBku 18.03.01 Xumudeckas TEXHOJIOTHS ),

- [Ipuka3z MunucTepcTBa HayKu U BhIcIIero oopazoBanus Poccuiickoit deneparuu
oT 06.04.2021 Ne 245 «O6 yrBepxkaenuu [lopsiaka opraHu3amiy U OCYIIEeCTBICHUS
00pa3zoBaTeIbHON JEATEIHLHOCTH 10 00pa30BaTEIbHBIM ITPpOrpaMMaM BBICIIETO 00pa30BaHUs —
nmporpaMMam OakanaBpuata, IporpaMmam ClelUaInTeTa, IporpaMmMaM MarucTpaTypb»;

- [Ipodeccuonanpupiii  crangapt  40.011  «Cpoemumanuct 1Mo Hay4HO-
HCCIEA0BATEIIbCKUM W OIBITHO-KOHCTPYKTOPCKUM pa3pabOTKaM», YTBEP)KICHHBIA IPUKA30M
MuHucTepcTBa Tpyia U coruanbHOM 3ammThl Poccuiickoit @eaepanun ot 04.03.2014 Ne 121H;

- [Ipuka3z MunucrepctBa obOpa3zoBanust 1 Hayku PD ot 23.08.2017 Ne 816 «O06
yTBepkaeHuH [lopsiaka MpUMEHEHHs] OpraHU3aIMSIMHU, OCYIIECTBISIOMIUMHE 00pa30BaTEIbHYIO
NESTEBHOCTD, YJIEKTPOHHOTO OOYYEHHsI, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHHA MpHU
peanmzanu  00pa3oBaTENbHBIX MporpaMm» [DJeKTpOHHBIM pecypc]. Pexum pocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%E8%EA
%EQ%E7/ (nata obpamenus: 02.04.2022).

- [Tpuka3z MunucTepcTBa HayKH U Bbiciiero oopasosanus Poccuiickoit denepanuu,
MunucrepctBa mnpocsemenust Poccuiickori ®eneparmu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TMOArOTOBKE oOydaromuxcs» [DnekTpoHHbIH pecype]. Pexum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link _id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obparmenus: 02.04.2022);

- [Tonoxenue 00 opraHu3all ¥ HUCHOJIB30BAHUU SJIEKTPOHHOTO OOy4YEHHS U
JTMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI MPH peanu3alu 00pa3oBaTebHBIX IPOTPaMM B
deneparbHOM TOCYJAPCTBEHHOM OIO/PKETHOM 00pa30BaTEIbHOM YUPEKICHUHM BBICIIETO
obpazoBanus «Poccuiickuii XUMHUKO-TeXHOJIOTHUecKuil yHuBepcuteT umenu .M. Menneneesay,
npuHAToe pemieHneM YueHoro cosera PXTY um. /.M. MenneneeBa ot 27 mapra 2020 r.,
nporokos Ne 9, BBeneHHoe B jneiictBue mnpukazom pekropa PXTY wum. J[.M. Menneneesa
or27mapra 2020 r. Ne 29 OJl [DnexkrponHsli pecypc]. Pexum  gocryma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_EOIDOT_2.pdf nara
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obpamienus: 02.04.2022);

- [lomoxxeHne o0 MPAKTUYECKOH MOArOTOBKE OOydarommxcs B (eaeparbHOM
rOCyJapCTBEHHOM OIO/DKETHOM 0Opa30BaTeNIbHOM  YUPEKICHWU BBICIIEro 00pa3oBaHUs
«Poccuiicknii XMMHUKO-TEXHOJOTUYECKU yHuMBepcuTeT umenu /(.M. Menneneesa», npunaAroe
pemenueM Yuenoro copera PXTY um. J[.U. MengaeneeBa ot 25.11.2020, mporokon Ne 4, BBesieHO
B JeiictBue mnpukazoM pektopa PXTY um. .M. MenneneeBa ot 26.11.2020 Ne 117 O
[DnexTpOHHBIN pecypc]. Pexum JocTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt_podgotovka_2.pdf
nara oopamienus: 02.04.2022).

- [Ipy ocBOeHMM IUCHMIUIMH MW TPAKTHK CTYASHTHl JOJDKHBI HCIIOJIE30BAThH
nH(popMaloOHHbIE U UH(POPMALMOHHO-00pa30BaTeIbHbIE PECYPCHl CIEIYIOMIMX MOPTAJIOB U
CalTOB:

— Cucrema @QenepanbHbIX 00pa3oBaTeNbHBIX TOpTaioB. (CHcTeMa  OTKPBITOTO
obpazoBanus. Koncanrunrossiii nentp MOC OO P® [DnexTpoHHbIl pecype] — Pexum nocryna:
http://www.openedu.ru/ (mata oopamienus: 02.04.2022).

- Nudopmanmonnas cucrema «EamHOe OKHO J1ocTynma K 00pa3oBaTeNbHBIM
pecypcam». URL: http://window.edu.ru/ (mata oopamenwus: 02.04.2022).

- OOIIO: coorBerctBue TpebdoBanusiMm PI'OC [DnexTpoHHBIH pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (mata oopamenwus: 02.04.2022).

1.3. O0masi XxapakTepuCTHKA MPOrpaMMbl 6aKajiaBpuaTa

[esb10 mporpaMmel 6aKajaBpHuaTa sSBISICTCS CO3/IaHUE JIJIs1 00yUYaIONIUXCS YCIOBUH TSt
pHoOpeTeHus: HEOOXOAUMOTO ISl OCYLIECTBICHHS MPO(ECCHOHANBFHON AeATeIbHOCTH YPOBHS
3HaHWW, YMEHUH, HABBIKOB, OIbITa JEATENILHOCTU W TMOATOTOBKY, M 3alllUTy BBIITYCKHOMN
KBaTM(UKAITMOHHONW PaOOTHI.

[Tonydenue oOpazoBaHuUsi MO 00pa30BATENLHON MporpaMMe BBICIIETO 00pa3oBaHUS —
nmporpaMMe OakajlaBpuara JOIMYCKAaeTcs TOJbKO B 00pa3oBaTeIbHON OpraHU3al[MH BBICILIErO
00pa3zoBaHus M HAYYHOW OpraHu3alnu (Jajiee — opraHu3arms).

OO0ydenue 1o oOpa3oBaTENBHONW MpPOrpaMMe BBICIIETO O00pa3oBaHUsA — IPOrpaMMe
OakanaBpuaTa B 00pa3oBaTeIbHON OpraHU3aIlK OCYIIECTBIISCTCS B 3209HOIM (opme.

O6beM mporpammMbl OakanaBpuara coctanisier 240 3a4eTHBIX €IUHMUIL (Jajiee - 3.€.) BHE
3aBUCHUMOCTHU OT (pOpMBbI OOyUEHUS], MPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA, pealn3auu
porpaMMbl OakajlaBpuaTa C HCIOJIb30BAHUEM CETeBOM (OPMBI, peanu3aludl MpOrpamMMbl
OakanaBpuaTa MO HHIUBUIyaIbHOMY yueOHOoMy ruiaHy. OObeM mporpammbl OakaiaBpuarta,
pealn3yeMblii 32 OJIMH y4eOHbIi ToJ], cocTaBiseT He Oosee 70 3.e. BHE 3aBUCUMOCTH OT (POPMBI
oOyueHusi, MNPHUMEHSEMbIX O00pa30BaTENbHBIX  TEXHOJOTUHM, pealu3alli  MPOrPaMMBbI
OakanaBpuaTa C HCIOJIb30BAHUEM CETE€BOM (DOpPMBI, peanu3aluy MporpaMMbl OakaiaBpuara Io
WHIUBUAYaAIbHOMY Y4eOHOMY IUIaHy (32 HUCKIIOYEHHEM YCKOPEHHOro oOyueHus), a Mpu
ycKOopeHHOM 00yueHuu - He Oonee 80 3.e.

Cpok monydeHuss obOpa3oBaHHs IO MporpamMMe OakanaBpuara (BHE 3aBUCHUMOCTH OT
MIPUMEHSAEMBIX 00pa30BaTEIIbHBIX TEXHOJIOTHIN):

B OYHO-3a0YHOM WM 3a04HON (opmax OOydeHHUs yBEIMUUBAECTCS HE MEHee ueM Ha 6
MecsIIeB U He 0ojiee ueM Ha | Toj O CPaBHEHUIO CO CPOKOM HOJy4eHUs] 00pa3oBaHUs B OUHOU
dbopme oOyueHUs;

pu 0Oy4EeHUH [0 UHAWBUAYaTIbHOMY yuyeOHOMY IJIaHy MHBaNWI0B u ul ¢ OB3 moxer
OBbITH YBEJIMYEH 10 UX 3asABJICHHUIO He Oosiee yeM Ha 1 Toj Mo CpaBHEHHUIO CO CPOKOM TOTy4EHUS
00pa3oBaHus, YCTAaHOBJICHHBIM JUII COOTBETCTBYIOLIEH (POpMBI 00yUeHHS.

IIpn peanuzamuu mnporpamMMmel  OakanmaBpuara OpraHu3ais BIpaBe NPUMEHATH
AJIEKTPOHHOE 00y4YeHHUe, TUCTAHIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOT HH.
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Peanuzanus mporpaMmel 6akanaBpuaTta ¢ MPUMEHEHUEM HCKIIOUUTEIHHO 3JIEKTPOHHOTO
o0Oy4eHus, TMCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN HE Jomyckaercs 1 . DIeKTpoHHOE
oOy4yeHue, AUCTAHLMOHHBIE OOpa30BaTeNbHBIE TEXHOJIOTUH, IMPHUMEHSAEMbIE NPH OOYyUCHHH
HWHBAJIMAOB U JIUI C OIpaHUYCHHBIMH BO3MOXXHOCTAMU 310POBbA (,uanee - MHBAJIWJbI U JIKMIA C
OB3), 10JKHBI peTyCMaTpUBaTh BO3MOXKHOCTh IIpUeMa-Tiepeiadd HHGOPMALUU B JIOCTYITHBIX
U1t HUX (popMax.

Peanmuzamust  mporpammbl  OakanaBpuata — ocymiectBisiercss  OpraHuzamuen  Kak
CaMOCTOSITEIIEHO, TaK M TIOCPEJICTBOM CETEBOM (POPMBI.

OO6pazoBarenpHas ACATENBHOCTh IO TporpamMme OakajlaBpuara OCYIIECTBIAETCS Ha
roCyJlapcTBEHHOM si3bike Poccuiickoit depepanyu, €CiM HMHOE HE ONPEAENICHO JOKaJbHBIM
HOPMATUBHBIM aKTOM OpraHU3aiuu.

CrpykTypa nporpamMmbl 0akajiaBpuara BKJIIOYaeT 00M13aTeJbHYI0 4acTh U 4acCTh,
(opmMupyeMyro yyacTHUKAMM 00pa30BaTeJIbHbIX OTHOLIEHHIA.

CrtpykTypa nporpaMmbl OakagaBpuaTa BKJIIOYAET CICAYIONINUE OJTOKH:

Baok 1 «/Iucuuniauebl (MOAYJM)», KOTOPBIM BKIIOYAET AMCLUUIUIMHBI (MOIYIH),
OTHOCSIIMECS K 0O0s3aTeIbHOM YacTH MporpaMMbl M YacTH, (OPMHUPYEeMOW Y4aCTHHUKaAMHU
00pa3zoBaTeNIbHBIX OTHOIICHUH,

Baok 2 «IlpakTuka», B KOTOPbI BXOAAT yueOHasi U MPOU3BOICTBEHHAS IPAKTHUKH;

buok 3 «I'ocynapcTBeHHasi UTOr0OBasi AaTTECTALMSA», KOTOPBIN BKIIOYAET MOATOTOBKY K
MPOLIEYPE 3aIIUTHI U 3alIUTY BbIMTYCKHON KBaU(UKAIMOHHON pabOTHI.

CtpykTypa u 00beM NporpamMmMmbl 0aKajaBpuaTa

O0bem mporpamMmbl OakaTaBpuaTa u

CrpyKTypa IIporpamMMsl OakajgaBpuara
PyKTypa Hporp p ee OJIOKOB B 3.€.

biok1 JluctunauHel (MOTY/IH) He Menee 180
Biok 2 IpakTHka He meHee 15
Biok 3 [ocynapcTBEeHHAs MTOTOBasl aTTECTALMSA He meHee 6
O06beM porpamMmbl OakaiaBpuarta 240

B pamkax bmoka 1 «J/lucuummmabel (MOAYNH)» TporpaMMa OakajaBpuara JI0JDKHA
obecreunBaTh pealn3aluio AUCHUIUIMH (MOTyei):

- o (unocoduu, uctopuu (uctopuu Poccun, BceoOiel HCTOpUM), HHOCTPAHHOMY S3BIKY,
0€30I1aCHOCTH KU3HEAEATENHLHOCTH.

- 10 GU3BUYECKOH KYIbTYpE U COPTY B 00beMe He MeHee 2 3.€.

[Iporpamma GakanaBpuaTa 10JDKHA 00ecTIeYrBaTh Peau3alnio JUCIUILTUH (MOAyIIEH) 10
(buznuecKoil KyJabType U CIIOPTY:

B 00beMe He MeHee 2 3.e. B pamkax broka 1 "/luciumunel (Moaynun)";

B 00bemMe He MeHee 328 akaJIeMUYEeCKHX YacOB, KOTOPBIE SBISIFOTCS 00S3aTebHBIMU /TS
OCBOEHHUS, HE TIEPEBOSTCA B 3.€. M HE BKIIIOUAIOTCS B 00bEM ITPOrpaMMBbl OakalaBpuaTa, B paMKax
AIIEKTUBHBIX TUCIUIUIMH (MOyJei) B 04HOM (hopme 0OyueHHsI.

Jnsa murp ¢ OB3 opranmzaius ycTaHaBIMBaeT O0COOBIA MOPSIOK OCBOCHHS TUCIHILINH
(Momyneit) mo (U3MYECKOW KyIbType U CIHOPTY C YYETOM COCTOSHUSL HX 370pPOBBS
(https://www.muctr.ru/sveden/ovz/).

B brnok 2 «IIpaktuka» BXoIAT yueOHas U MPOU3BOJCTBEHHAs IPAKTUKU.
Tumns! yueOHOM MPaKTUKU:
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- 03HAKOMUTEIIbHAS.

Tl NpON3BOICTBEHHON NIPAKTHKU:

- TEXHOJIOTMYECKasl (IPOEKTHO-TEXHOJOTUYECKas);

- IpeAUIIIOMHAs IPAKTUKA;

- Hay4HO-HUCCIIe0BaTeNbCKas paboTa.

Crioco0bI MpoBeICHUsT TPOU3BOJICTBEHHOM MPAKTUKU: CTAIIMOHAPHAS;, BBIC3IHASL.

Opranuzanys BbIOMpAeT OJUH WM HECKOJBKO THUIIOB y4eOHON M INPOU3BOJICTBEHHOU
npaktuk. OpraHu3auys BIpaBe YCTaHOBUTH  JIONOJIHUTEIbHBIE TUIBI  Y4eOHOW W
IIPOU3BOJICTBEHHON MPAKTUK.

Bei6op MecT mpoxXoKAeHUs MpakTUK JUIsl JIML C OTPaHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbSI TIPOM3BOJUTCS C YYETOM COCTOSHUSI 3/10pOBbsl OOyuaroumuxcs MU TpeOOBaHHWM IO
JOCTYITHOCTH.

B buok 3 «I'ocynapcTBeHHass UTOTOBasi aTTECTALIUSA» BXOJISIT:

- MOJATOTOBKA K TPOIEIype 3allUThl M 3alINTa BBITYCKHON KBaJTM(MUKAIIMOHHON
paboTHI.

I[Ipu pazpaboTke mporpamMmbl OakanaBpuara oOydaromuMcs —oOecreunBaeTcs
BO3MOKHOCTh OCBOCHHSI DJICKTHBHBIX TUCHUIUTMH (MOIynei) M (aKyIbTaTUBHBIX TUCIHILINH
(Momyneit). dakyapTaTUBHBIE AMCHUILIMHBI (MOAYNIM) HE BKIIOYAIOTCS B OOBEM IMPOrpaMMBbI
OakanaBpuara.

K o6s3arenbHOl yacTu nporpaMMbl OakajaBpuaTa OTHOCSTCS TUCHUIUIMHBI (MOAYNIN) U
MpaKkTUKH, obecreunBamomme QGopMupoBaHue 0OmENpPoPeCCHOHATHHBIX  KOMIICTEHIIHH,
onpenensieMbix @I'OC BO.

B o6s3aTenbHyt0 yacTh IporpaMMbl OakagaBpraTa BKJIIOUAIOTCS, B TOM YHCIIE:

JTUCITUTIINHBI (MOTyNn ), yKazaHHble B myHKTe 2.2 ®I'OC BO; nucuumivHbl (MOIYNIN) O
(bU3UYECKOM KyJIbTYpE U CIIOPTY, peain3yembie B paMkax bioka 1 «/{ucuumimabl (MOTysn)».

Juctunauael (MOAYIIM) U TIPAKTHKH, oOecnieurBaromue GopMUpPOBaHNE YHUBEPCATBHBIX
kommneteHui, omnpenensemMbix PIOC BO, a Ttakxke mnpodecCHOHAIBHBIX KOMIIETEHITUH,
onpenenseMbix OpraHuzanueid CaMOCTOSITENIHO, MOTYT BKIIOYAThCsl B OOS3aTEIbHYIO 4acTb
mporpaMmbl OakanaBpuata W (WIM) B 4acTh, (OPMHUPYEMYI0 yJaCTHMKaMHU 0Opa3oBaTeNIbHBIX
OTHOLLIEHUH.

O6beM 00s3aTenbHOM yacTu 6e3 ydyera o0bemMa rocy1lapcTBEHHOW UTOTOBOW aTTeCcTalluu
JIOJI’KEH COCTaBJIATh He MeHee 60 MpoIeHTOB 0011ero oobema nporpaMMbl OakagaBpuara.

Opranuzanus 10JDKHA IPEJOCTaBIAT, UHBaMUAaM | junaM ¢ OB3 (o ux 3asBieHuio)
BO3MOXHOCTh OOy4YeHHs] [0 TMporpamMme OakanaBpuaTa, YYUTHIBAIOIIEH OCOOCHHOCTH HX
MCUXO0(U3UUECKOTO Ppa3BUTUA, HHIUBUIYAIBHBIX BO3MOXKHOCTEH U TpH HEOOXOIMMOCTHU
obecrnevnBaroIIel KOPPEKIUIo HAPYIICHUH Pa3BUTHUS U COLUANBHYIO aJalTalluI0 YKa3aHHBIX JIUII.

Peanu3anus yactu (4acreil) nporpaMMbl 0akaizaBpuara M MPOBEICHHE TOCYIapCTBEHHON
WUTOTOBOM aTTECTAllMM, B PaMKaxX KOTOPOH (KOTOPBIX) MO OOYyYaIOIIUXCS TOBOJAATCA CBEICHUS
OTPaHUYEHHOTO J0CTyna u (WIM) B Yy4EOHBIX WENSIX HCIOJB3YIOTCS CEKpeTHbIe 00pa3libl
BOOPY)KEHHUS, BOGHHON TEXHUKH, UX KOMIUIEKTYIOIME U3/1eIHs, HE TOMYyCKAETCs ¢ IPUMEHEHHEM
3JIEKTPOHHOTO OOY4YEHHs, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

1.4. TpeOoBaHus K NOCTyNAKOLIEMY

TpeboBanust K MOCTYyMAIOIMIEMy ONpeAestoTcs (eaepalbHbIM 3aKOHOJATEIbCTBOM B
oOmactu oOpa3zoBaHus, B ToM uucie I[lopsakom mpuema Ha oOydeHue Mo 0Opa30BaTENbHBIM
porpaMmaM BBICIIETO 00pa3oBaHUsT — MporpaMMmaM OakanaBpuaTa Ha COOTBETCTBYIOIIUM
y4eOHBI ro1.



2. XAPAKTEPUCTHUKA TIPO®ECCUHOHAJIbHOM JEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. O6macte mpodecCHOHANBHONW JIeATENBHOCTH W cepa mpodeccCuoHATbHOM
JEeSITEILHOCTH BBITYCKHUKOB, ocBouBIIUX OOII 6akanaBpuara, BKIIOYALT:

40 CxBo3HbIE BUABI IPO(ECCHOHATBLHONW NIEATEIBHOCTH B IPOMBILUIEHHOCTH (B cdepe
OpraHu3alliy U MPOBEACHUS HAYYHO-HCCIIEIOBATEILCKUX U OTMBITHO-KOHCTPYKTOPCKHX paboT B
00JTaCTH XMMHYECKOTO U XUMHKO-TEXHOJIOTHUECKOTO MTPOM3BOJICTBA).

2.2 Tunsl 3ama4 ¥ 3a7a4d NPOPECCUOHAIBHON HESITEIBHOCTH, K KOTOPBIM TOTOBATCS
BBIITYCKHUKH B paMkax ocBoeHust OOII 6akanaBpuara:

- HAy4HO-HCCIIE0BATEIbCKUE;

- TEXHOJIOTUYECKHE.

2.3 OObektamu TMPOPECCHOHATBHONU ACSITEIHHOCTH BBITYCKHUKOB, ocBouBIIuX OOII
OakanaBpuaTa, WM 00J1acThIO (00IaCTsIMU) 3HAHUS SBIISIIOTCS:

- XMMUYECKHE BEIIECTBA W CHIPbEBBIE MaTepHaibl JUISI  MPOMBIILICHHOTO
MIPOU3BO/ICTBA XUMHUECKOW MTPOTYKIINH;

- METOTBI ¥ TPHOOPHI OTIPENIEIICHUS] COCTaBa W CBOWCTB BEIIECTB M MaTEPHAJIOB;

- 000pyIOBaHME, TEXHOJOTHMYECKHE TPOIECChl W TMPOMBIIUICHHBIE CHCTEMBI
MOJTydeHHUsT BEIIECTB, MAaTEPUAJIOB, W3JCIHA, a TaKK€ METOJIbl W CPEICTBA TUArHOCTUKU M
KOHTPOJISI ~ TEXHHUYECKOTO  COCTOSIHMSI ~ TEXHOJIOTHYECKOTO  OOOpYIOBaHHWS,  CpEACTBa
aBTOMATH3allMA U YIPABJICHUS TEXHOJOTHUYECKUMH IPOIECCAMHU, METOJBI U CPEICTBA OIEHKHU
COCTOSIHUSI OKPY)KAFOIIIEH CPE/IbI M 3alIUTHI €€ OT BIUSHUS MPOMBIIUIEHHOTO TTPOU3BO/ICTBA.

3 CTPYKTYPA [IPOI'PAMMbI BAKAJIABPUATA

Conepxkanne W opraHuzanus oOpa3oBaTelnbHOTO Tiporecca mnpu peanmsanuu  OOIT
BBICIIIETO 00pa3oBaHusl — OakanaBpuaT mo HampapieHuio nmoarotoBku 18.03.01 Xumuueckas
TEXHOJIOTUS PErIIAMEHTUPYIOTCS:

—y4eOHBIM TUIAaHOM;

—KaJICHJIAPHBIM YY€OHBIM I'papuKOM;

—paboyuMu IporpaMMaMi JTUCITUTIIINH (MOTy e );

—pabourMu MporpaMMaMi IPAKTHK;

—I[IPOrpaMMOI rOCyIapCTBEHHOW UTOTOBOM aTTECTAllUU;

—(hOoHIaMHU OLICHOYHBIX CPEJICTB;

—METOJUYECKUMHU yKa3aHUsMU 1o cooTBercTBytomen OOII;

—paboueit mporpaMMoi BOCIIUTAHHS;

—KaJIeH/IapHBIM TJIAHOM BOCIHTATEIBHON pabOTHI.

3.1 Y4eOHblii njian

VYue6nsiit ian OOIT 6akanaBpuara BKIIOYAeT epedeHb TUCHUILINH (MOIyNel ), NPaKTHK,
aTTECTAllMOHHBIX HCHBITAHUN TNPOMEXYTOYHOH M TOCYJApCTBEHHON HTOTOBOM aTTeCTalluu
oOyyaromuxcs, Ipyrux BUAOB y4eOHOH AEATENIbHOCTH € yKa3aHMEeM HMX o0beMa B 3a4eTHBIX
eIMHUIIAaX, T0CIIeI0BATEIbHOCTH U paclpeieieHus 1o nepruoaM 00y4eHus; BbAEIseTcs 00beM
KOHTaKTHOM paboThl 0O0ydaromMxcs ¢ MpenojaBaTeneM (MO BHAaM Y4YeOHBIX 3aHATHH) U
CaMOCTOSITEJIbHOW PabOThl OOydYarOIIMXCsl B aKaJAeMUYECKUX (ACTPOHOMMYECKHMX) yacax. Jlis
KaX/10M JUCIUITIMHBI (MOJYJS) U MPAKTUKH yKa3bIBaeTCs popMa MpOMEKYTOUHOU aTTecTalluu
oOyJaronuxcs.

Y4eOHbIil M1aH MpeCTaBICH B MPUIIOKESHUH.



3.2 KanenaapHblii yueOHbIi rpadpux

[TocnenoBaTenbHOCTh peanu3aliy MIPOrpaMMBbl OakajgaBpuara MO rojaM U CeMecTpam
(BKJTIOUAs TEOPETHUYECKOE 00yUeHHUE, TPAKTUKHU, TPOMEKYTOUHBIE M TOCYIAPCTBEHHYIO HTOTOBYIO
aTTeCTalllu, KAHUKYJIbI) IPUBOAMUTCS B KaJICHIAPHOM yueOHOM rpaduke.

Kanennapusiii yaeOHBIN TpaduK MPEAICTABICH B MPHIOKESHHH.

3.3 PaGoune nporpaMMbl JMCUMILINH (MOIYJI€i)
B OOIl 06akanaBpmaTa B TPHIOKEHUH NPEICTABICHBI BCE pabodnMe MPOrpaMMbl
JTUCIUTLIUH (MOIyJIei).

3.4 Paboune nporpaMMsbl PaKTHK

OOII bakanaBpuara mpeIycMaTpuUBaEeT JOCTATOUHBIN ISl (POPMHUPOBaHMS, 3aKPEIICHUS U
Pa3BUTHS NPAKTUYECKUX HABBIKOB W KOMIETEHIMH 00beM MpakTHKH. [IpakTHka mpencTaBiseT
co0o0il BUJ y4yeOHBIX 3aHATHUN, HEMOCPEJCTBEHHO OPHEHTUPOBAHHBIX Ha NPO(eCCHOHAIbHO-
MPAaKTUYECKYI0 TOJNrOTOBKY oOy4aromuxcs. [IpakThka 3akperuiser 3HaHUS M YMEHHS,
nproOpeTaeMbie 00YJaIOIMMHUCS B PE3YTHTATE OCBOCHUS TCOPETUIECKUX KYPCOB, BEIpaOATHIBAET
MPAaKTUYECKHEe HABBIKK W CIHOCOOCTBYET KOMIUIEKCHOMY (OPMHUPOBAHHIO YHHUBEPCAIHHBIX,
o6menpodecCHOHATBHBIX, MPOPECCHOHAIBHBIX KOMIIETCHIIMI oOydaromuxcs. [Iporpammer
MPAKTUK MTPUBENICHBI B IIPUIIOKESHHH.

[Tpu peammmzanuu OOII GakanaBprarta MpeaycCMaTPUBAIOTCS CIEIYIONTNE BUJIBI MIPAKTHK:

—y4yeOHas;

—TIPOU3BOJICTBCHHASI.

3.4.1 YueOHas1 npaKkTUKA

Tun npakTuku: 03HaKOMUTENIbHAS.

3amauell MPaKTUKU SIBISIETCS TOJy4YeHHE MEePBUYHBIX MPO(ECCHOHANBHBIX YMEHHH U
HaBbIKOB. [IpakTuMka MPOBOAWTCA HA NPEANPUSTUAX IO MPOU3BOJCTBY MPOIYKTOB TOHKOIO
OpPraHMYECKOTO CHHTE3a U MPO(UIBHBIX OPraHU3aIUAX, C KOTOPHIMH 3aKJIIOUEHBI JOTOBOPHI O
MPAKTUYECKON MOATOTOBKE.

PykoBO/CTBO MPakTHKOIl OCYIIECTBISET MpEnoiaBaTenn Kadeapbl TEXHOJIOTUH TOHKOTO
OPraHMYECKOTO CHHTE3a W XUMHH KpacuTeneill, TeXHHUUYECKYI MOJIIEPKKY OCYIIECTBISIIOT
MHXEHEPHO-TEXHUYECKUI NEPCOHAI [0 YUeOHOMY IIPOIECCy.

3.4.2 [Ipon3BoACTBEHHAS MPAKTUKA

Tun npakTUKH: TEXHOJOTHYECcKast (IPOEKTHO-TEXHOJIOTUYECKas).

3ajauell TNpPaKTUKU SBISETCA MPAKTUYECKOE O3HAKOMJICHHME W HW3YYEHHE IPOLIECCOB
MIPOU3BOICTBA OCHOBHBIX BHJIOB IMPOIYKTOB TOHKOTO OPraHUYECKOr0 CHHTE3a, a TAK)Ke MOJTyYeHHe
ombITa TPOo(HEeCcCHOHANBHON IeATeNbHOCTH. O3HAKOMIICHHE C METOJaMH KOHTPOJIA U YIpaBIeHUS
TEXHOJIOTHYECKHMH TMPOIIeccaMu U pabOTOM TEXHOJIOTHYECKOTO 000PYAOBAHHUS.

[IpakTikKa OCyIIECTBISETCS HA MPEANPUATUSAX, C KOTOPHIMHU 3aKIIOYEHBI JOTOBOPBI O
MPAKTUYECKOU MOJATOTOBKE.

[IpakTrka nMpoBOAUTCS B OJHOM M3 MOAPA3ACICHUN MPENNPUATUNA WIM OpraHu3alui, B
YHUCJIO KOTOPBIX MOTYT BXOJIUTh: MIPOU3BOACTBEHHBIE 1IEXU, TEXHOJIOTHUYECKHUE OTIEIbl U HAYYHO-
HCCIEA0BATENbCKUE IEHTPBI.

3.4.3 HayuHo-uccienoBaregbckas padbora

Tun npakTUKU: HaydHO-HCCIeoBaTeIbckas padora.

3ajgaueil Hay4yHO-HMCCIENOBATEIbCKOW pabOThl  ABISETCS HM3y4eHHE KOHKPETHOTO
MPOU3BOJICTBEHHOTO TMpollecca MO pe3ylbTaTaM BbIOpaHHOTO OOBEKTa I Hay4dHO-
HCCIIEI0BATENIbCKON UM ITPOEKTHOM AESITEIbHOCTU; U3yYEHHE CUCTEMBI YIIPABIEHUS KaUYECTBOM



MPOAYKIMH, TEXHUKO-?KOHOMHUYECKUX MTOKa3aTeNei, MEpONPUATHII IO TeXHUKE Oe301MacHOCTH U
OXpaHe OKpYXKaILIeH cpenpl; MpuoOpeTeHne HeoOXOAMMBIX NPAKTUYECKUX HABBIKOB IS
BBITIOJTHEHUS] BBITYCKHON KBaMM(pHUKAIIMOHHON paboThl. Hayuno-mccienoBarenbckas padboTa
ocymectBisiercs B OPUAHU3ALIMU Ha kadeape TEXHOTOTHN TOHKOTO OPraHUYECKOTO CHHTE3a
Y XUMUH KPacUTENICH W/WIK B OTHOM W3 TIOpa3IeNICHU IPEIIPUSATHS, OPraHU3aNl, C KOTOPBIMU
3aKJIFOUEHBI COOTBETCTBYIOIIHNE JOTOBOPHI O MPAKTUYECKOM MOJATOTOBKE.

3.4.4 llpenaunjioMHasi MPaKTHKA

Tun npakTuku: NpeaIUIUIOMHas IPAKTHKA.

3anadyeil MpakTUKK SBJISETCS MaKCUMaJbHOE IMPUOIMKEHUE K BBIIOJHEHUIO BBITYCKHOU
KBaJIM(UKAIIMOHHOM pPaloOThHI, T.e. COOp M H3y4yE€HUE HAyYHO-TEXHUYECKONW HHPOpMAIMM IO
TEMaTUKE HCCIEIOBAHUS, MPOBEJCHNUE SKCIIEPUMEHTOB MO BBIOpAaHHOM METOJAMKE, aHAIM3 UX
pe3ynbTaTOB M MOATOTOBKA AaHHBIX s Hanucanus BKP u myGnukaruii.

[IpaxTtuka ocymectsisercs B PXTY um. JI.1. MenneneeBa u (uiin) Ha NPEANPUATHSX, C
KOTOPBIMH 3aKJIFOUEHBI JIOTOBOPBI O IPAKTUYECKON NTOATOTOBKE.

Bei6op MecT mpoxokIeHus MpakTHUK Ui JIML C OTPaHMYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbsI MPOU3BOJUTCSA C YYETOM COCTOSIHMS 370POBBSI OOydarolmuxcs M TpeOOBaHUSMU IO
JOCTYITHOCTH.

3.5 llporpamma rocyaapcrBeHHoii uTorosoi arrecranuu (I'MA)

[Iporpamma rocynapCTBEHHOM HMTOTOBOM aTrTecTanuu sBisieTcs npuiokeHnem Kk OOII
OakanaBpuara.

B rocymapcTBEHHYIO UTOTOBYIO aTTECTALMIO BXOJAT BBIIOJHEHHE U 3aIATA BBITYCKHOMN
KBaTM(UKAITMOHHONW PaOOTHI.

3.6 ®onp onenouyHbIx cpeacts (POC)

®OC cozmaercs B cootrBeTcTBUU ¢ TpeboBanusimu PI'OC BO s arrecrammm
oOyyaronuxcs Ha COOTBETCTBHME UX Y4YEOHBIX JIOCTH)KEHUH MO3TalHBIM TpeOOBaHUIM
cootBercTByomeir OOIIl OakanaBpuara JUis MPOBENEHHUS TEKYIIEro OLEHUBAHUS, a Takke
MPOMEXKYTOUYHOU aTTecTaruu oOydaronuxcs. @OC sgBISIETCS COCTAaBHOW YacThIO HOPMATHBHO-
METOJUYECKOro 00ecrevyeHuss CUCTeMbl OILEHKHM KadecTBa ocBoeHusi oOyuarommmucs OOIN,
BxoauT B coctaB OOII 6akanaBpuara.

OOC — KOMIUIEKT METOIMYECKUX MaTepUajIoB, HOPMHUPYIOIIUX MPOLEAYPhl OLEHUBAHUS
pe3ynbTaToB  OOy4YeHHs, T.€.  yYCTAHOBJECHHUS  COOTBETCTBHSl  Y4YEOHBIX  JOCTHIKECHHIA
3alJIaHUPOBAHHBIM pe3ylbTrataM o0ydenuss u TpeOoBanHusiMm OOIIl OakanaBpuara, padoumx
MIPOrpaMM JUCIHILIAH (MOAYNEH) U MPAKTHK.

®OC chopMupoBaH HA OCHOBE KIFOUEBBIX IPUHIUIIOB OIICHUBAHMUS:

— BaJHMJHOCTH: OOBEKTHl OLIEHKH JOJDKHBI COOTBETCTBOBATH IIOCTABIIEHHBIM IIEJIAM
oOyueHus;

— HAJESKHOCTH: WHCIIOJIb30BaHHE EAMHOOOpPA3HBIX CTAHJAPTOB W KPUTEPUEB IS
OLIEHUBAHMUS IOCTHKEHUII;

— 00BEKTUBHOCTHU: pa3Hble 00yJaroIHecs J0KHBI MMETh PaBHbIE BO3MOKHOCTH TIOOUTHCS
ycrexa.

®OC no gucuurinHaM, npaktukam, ['IA npuBeaeHbl B TPUIIOKEHUU.

WNuBanuaaM U nuiiaM ¢ OrpaHUYSHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBbA (TI0 X 3asBIICHUIO)
MpeIoCcTaBIsieTcs BO3MOKHOCTh o0yueHus mo OOII 6akanaBpuara, yauThIBaroIIe 0COOEHHOCTH
WX TICUXO(U3MUECKOTO Pa3BUTHsI, WHAUBHUIYaIbHBIX BO3MOXKHOCTEH M, IPU HEOOXOIMMOCTH,
obecrneunBaromIeil KOPPEKIMI0 HAPYIICHUH pa3BUTHS U COLUATBHYIO aIaNTallUIO.

3.7. PaGouyasi nporpaMMa BOCIIUTAHUS



Pabouas mporpamMma BOCHUTaHUS, pa3pabOTaHHAs M yTBEpXKACHHAs 00pa3oBaTeIbHOMN
OpraHu3alnue, OIpeAelsieT KOMIUIEKC OCHOBHBIX XapaKTEpPUCTUK OCYIIECTBISEMON B
o0pa3oBaTeIbHOW OpPraHU3alMK BOCIUTATEIBHONH pabOThl 1O COOTBETCTBYIOLICH OCHOBHOM
00pa30BaTENLHON MPOTrpaMMe:

— LCJIb, 3aJa41, OCHOBHBIC HAITPABJICHUA U TCMbI BOCITUTATEIILHOM pa6OTI)I;

— BO3MOXHBIC (1)0pr1, cpeacrtBa W MCETOJAbI BOCIHHTAHMA, BKIIIOYasA HMCIOJB30BAaHUC
BOCITUTATEJIbHOTO MOTEHIMAIa AUCIUILINH (MOayJIel);

— HOOoAXO0Abl K MHAWBUAYATIU3ALUU COACPKAHUA BOCIUTAHUA C YUCTOM oco0eHHoCTEMH
oOyJaronuxcs;

— mokazarenu 3()(HEeKTUBHOCTH BOCIHUTATENHFHONH pabOThI, B TOM YHUCIIE IUIAHUPYEMBIC
JIMYHOCTHBIC PE3YJIbTAThI BOCIIMTAHUA, U HHBIC KOMIIOHCHTBI.

3.8. KajienaapHblii JIaH BOCIIUTATEJIbHOI padoThI

Kanenmapuelii mnaH BocnMTarenbHOW paOOThI, pPa3paOOTaHHBIM M YTBEPKICHHBIN
o0pa3oBaTeNIbHOM OpraHu3aluell, ColepPKUT KOHKPETHBIN NepedyeHb COOBITUNH M MEpONpPUSTHI
BOCITUTATEJIbHOM HAIPaBJIEHHOCTH, KOTOPBIE OPraHM3YIOTCS U IMPOBOIATCS 00pa30BaTENbHOM
opraHu3zanueil u (UiauM) B KOTOPBIX OOpa3oBaTenbHas OpraHu3alus NPUHUMAET YydacTHE, B
COOTBETCTBUU C OCHOBHBIMH HAIPABICHUSIMH U TEMaMHU BOCIUTATENIbHON pabOThI, BHIOpaHHBIMU
dbopmamMu, CpeICTBAMHU M METO/IaMU BOCIIMTAHUS B y4eOHOM TOJy WM MEpHOJe 00ydeHHs.
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4. PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI BAKAJIABPUATA

CoOBOKYIHBIN OXHJAeMblii pe3yabTaT oOpazoBaHus 1o 3aBepiieHun ocBoeHus OOII
OakanaBpuaTa OmpeAeNseTcs MpUOOpPETaeMbIMU BBITYCKHUKOM KOMIIETCHIMSAMH, T.€. €ro
CIOCOOHOCTSIMH TPUMEHATh 3HAHWS, YMEHHUsS, HAaBBIKM W JIMYHBIE Ka4eCTBA B COOTBETCTBHH C
3a7a4aMu IPO(HECCHOHANBHOM ESITEIbHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTa Yy BBIIYCKHHMKA JOJIKHBI

OBITH

copMHIpOBaHbI YHUBEpCAIbHBIE, 001IeTTpo(heccHOHaTbHBIE U TPO(hEeCCHOHATBHBIEC KOMITETCHIIUH.
Boinyckuuk, ocsouBmii OOIL, nomken o0nanaTh CleayOINUMUA KOMIETEHIIMSIMH.

4.1 YHnBepcaﬂbele KOMIICTCHIIUMH BBINMNYCKHUKOB U HHIUKATOPLI UX TOCTHKCHU A

CucreMHoe u
KpPUTHYECKOE
MBIIIJICHUC

YK-1. Crocobex
OCYIIECTBIIATH  TOHUCK,
KPUTUYECKUN aHAIU3 U
CHHTE3  WH(OpMAIH,
NPUMEHSATh CHCTEMHBIN
MOAXOA ISl pelIeHus
MOCTaBJICHHBIX 3a/1a4

VK-1.1 3naer MeToAasl MOWCKA, KPUTHUECKOTO
aHalM3a U CHHTE3a HWH(POPMAIMU, TPUMEHEHUS
CHCTEMHOr'0 TMOJX0Jla, OCHOBAHHOTO Ha HAyYHOM
MHUPOBO33PECHUU pu peleHuH 3aj1a4y
poeCCHOHAIBHOM IEITETbHOCTH

VYK-1.2 YMeer ananmm3npoBaTh 3a/1a9y, BBICISS €€
0a30BbBIE COCTABIIAIONINE

VK-1.3 VYmeer HaxomuTh W  KPUTHYECKU
aHaJIM3UPOBATh MH(OPMAINIO, HEOOXOUMYIO IS

pelIeHrs NOCTaBJIEHHOW 3a/1aun

VYK-1.4 YMmeer onpenensTs 1 OIEHUBATh BAPHAHTEI
BO3MOXKHBIX PEIICHU 3a/1a4un

VK-1.5 Baaneer
BO3MOYKHBIX

HaBBIKAMH  PacCMOTPEHHUS
BapHMaHTOB  pelIeHWs  3aJadqH,
OLIEHWBAHUS X JOCTOMHCTB M HEIOCTATKOB

Pazpabotka n
peasn3anus MpoeKTOB

VK-2. Criocoben
OTIPEEIATh KPYT 3a7ad
B paMKax MOCTaBJIEHHON

IIeTH ¥ BEIOHUPATH
ONTUMAIIBHBIE CITOCOOBI
WX PEIIeHUs, UCXOAS U3

JEHCTBYIOLIUX

MIPaBOBBIX HOPM,

MMEIOIINXCSI PECYPCOB U
OrpaHUYEeHU I

YK-2.1 3naer npaBuina 1 yCIOBHOCTH IPU
BBIMTOJTHEHUU KOHCTPYKTOPCKOM JIOKYMEHTAITUM
MPOEKTa

YK-2.2 3HaeT OCHOBHBI pacdera Ha MPOYHOCTb,
JKECTKOCTh ¥ YCTOWYHBOCTh 3JIEMEHTOB
000pyIOBaHMS XUMUYECKON TPOMBIIICHHOCTH

VK-2.3 3HaeT TEXHOIOTUYECKUE PACUEThI
anmapaToB XMMUYECKOW MPOMBIIUIEHHOCTH

YK-2.4 YmMeer onpenensiatb OXUAAEMbIE
Pe3yNbTaThl IPOSKTUPOBAHUS 3JIEMEHTOB
000pyAOBaHHS XMMUYECKON MPOMBILIEHHOCTH

YK-2.5 YmMeer onpenensith crnocol pereHus
KOHKPETHOM 3aJaudl IPOEKTa, BIONpasi
ONTUMAJIBHBIN CLIOCO0 U MCXOs U3 JEHCTBYIOIINX
IPaBUJI U TPAHUYHBIX YCIOBUH NPU BHIITOJTHEHUT
IIPOEKTHON JOKYMEHTALUU U UMEIOIINXCS
PECYpPCOB U OrpaHUYEHUN

VK-2.6 YMeeT pemate KOHKpETHBIE 3aJa4H
poekTa TpedyeMoro KauecTsa H 3a
YCTaHOBJIEHHOE BpEMsI
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YK-2.7 Ymeer myOIu4HO MPECTaBIsATh
Ppe3yNbTaThl PElICHUsI KOHKPETHOH 3a1aun
MpOeKTa

YK-2.8 Braneer ciocobamu 1 mpueMaMu
M300pakeHUs JJIEMEHTOB XUMHUYECKOT O
000pyI0BaHHS B OMHOH U3 rpadMuecKuX CUCTEM

VYK-2.9 Brageer MeTomaMu MEXaHUKHA
MPUMEHUTEILHO K pacueTaM arnmapaToB
XUMHUYECKOM MPOMBIIIICHHOCTH

VYK-2.10 Brnageer HaBBIKAMH MTPOEKTHUPOBAHUS
IIPOCTENIINX aIapaTOB XUMUUYECKOU
MPOMBIIUIEHHOCTH

Komannnas pabora u
JINIEPCTBO

VYK-3. Criocoben
OCYIIECTBIISITh
COITMaTbHOE
B3aUMOJICHCTBUE U
peaTM30BBIBATEH CBOIO
pOJTb B KOMaH]Ie

VK-3.1 3Haer 1 HoHUMaeT 0COOEHHOCTH
MOBEICHUS] pAOOTHUKOB MPEANPHUATHN
XI/IMI/I‘I@CKOﬁ HpOMBIIHHeHHOCTI/I

VK-3.2 3HaeT 0OCHOBHBIE TUIIBI COLIMAILHBIX
B3aMOJIEHCTBUU U COLIMATILHO-IICUXOJIOTHYECKUE

Kkputepuu 3P PEeKTUBHOCTH yIIpaBIICHUS
KOJUIEKTUBOM

VYK-3.3 YmMeer B3auMOIEHCTBOBATE C APYTHUMH
YJIeHAMH KOMaHJIbl, B TOM YHCJIC y9acTBOBAThH B
obMeHe nHpopmarueit, 3HaHUSIMA U OITBITOM

VYK-3.4 YMeeT ucnoib30BaTh COBpEMEHHBIE
COIMAITLHO-TICUXOJIOTHYECKHE TEXHOIOTHH
yIIpaBJICHHsI KOJUIEKTUBOM

VYK-3.5 Bnageer OCHOBHBIMH METOJaMH cOopa u
aHanmn3a nHPOpPMAIMH, CIOCOOCTBYIOIIEH
Pa3BUTHIO OOIIEH KyIbTYPhI M COITHATU3AIIN
JUYHOCTH

VK-3.6 Bnazeer criocobaMy MOTHBALIHH WIEHOB
KOJUICKTHBA K INYHOCTHOMY H
po¢)eCCHOHATBPHOMY Pa3BUTHIO

KommyHnukarus

YK-4. Criocoben
OCYIIECTBIIATH JETOBYIO
KOMMYHUKAIIHIO B
YCTHOU U MUCbMEHHON
(hopmax Ha
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu
Y UHOCTPaHHOM(BIX )
sI3BIKE(axX)

VK-4.1 3Haer 0CHOBHBIE CIIOCOOBI COUETAEMOCTH
JIEKCUYCCKUX €IUHHMI] U OCHOBHBIE
CJIOBOOOpA30BaTENBHBIE MOJIENH, PYCCKIE
SKBHUBAJICHTHI OCHOBHBIX CIIOB M BHIPYKEHHIA
npod)eCCHOHANTBHON peun

VK-4.2 3HaeT OCHOBHBIE IPUEMBI U METOJIbI
pedepupoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI
IO CIENHUAILHOCTH, IPHEMBI Pa0OTHI C
OPUTHHAJIHHOH JINTEPATYPOI IO CIIENUATEHOCTH

TOM YHCIIC, 06meHaquon " CIICIUAJIBHYHO
TCPMHUHOJIOTUIO, HCO6X0}_II/IMYIO JJIg pCHICHUA
CTaHAAPTHBIX KOMMYHUKATUBHBIX 3a/1a4

VK-4.3 3naer naccuBHYIO U aKTUBHYIO JIEKCHKY, B
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YK-4.4 Ymeer ucnonb3oBaTh HHPOPMATHOHHO-
KOMMYHUKAalLIOHHBIE TEXHOJOTUH TIPU TIOMCKE
HE0OX0AMMO HHPOPMAIIUH B TIPOLIECCE PELICHHS
CTaHJAPTHBIX KOMMYHUKAaTUBHBIX 33124 Ha
roCyJIapCcTBEHHOM U MHOCTPAHHOM SI3BIKAaX

YK-4.5 Ymeer paboTath ¢ OpUTHHAIBHON
JIUTEPATYPOH MO CHELHMAIBHOCTH CO CIIOBapeM

YK-4.6 Bnaneer BeneHreM Ae10BON NEPENUCKU
Ha MHOCTPAHHOM SI3bIKE, PEUEBOI JIESITENBHOCTHIO
MPUMEHUTENBHO K chepe ObITOBOH 1
npoheCCHOHATBHON KOMMYHUKAIIUU

VYK-4.7 Bnaneer BeZieHHEM JI€T0BOI TEPENUCKU C
Y9EeTOM OCOOCHHOCTEH CTHIIMCTHKHU
oUIMATBHBIX U HEODUIIUATBHBIX TTHCEM,
COLIMOKYJIbTYPHBIX pa3inuuii B opmare
KOPPECIOHICHIIUU Ha FOCYIapCTBEHHOM U
HWHOCTPAHHOM SI3BIKAaX

VK-4.8 Bnageer HaBBIKAMH PEUEBOM
JIESITeIbHOCTH IPUMEHHUTEIBHO K chepe ObITOBOM
1 IpodeCCHOHAILHON KOMMYHHUKAIIMN, OCHOBAMU

MyOMUYHON pedn

VK-4.9 Bnageer 0CHOBHOM HHOSI3LIYHOU
TEPMHUHOJIOTHEH CIIEIUaTIbHOCTH, OCHOBAMM
pedepupoBaHus H aHHOTHPOBAHUS JINTEPATYPHI
10 CIIENHUATLHOCTH

MexKynbTypHOE
B3aHMO/JICHICTBHE

YK-5. Criocoben
BOCIIPUHUMATH
MEXKYIbTYPHOE
pa3zHooOpa3ue odIIecTBa
B COIMAIIbHO-
HUCTOPUYECKOM,
THYECKOM U
(humocopckoM
KOHTEKCTax

YK-5.1 3HaeT 0OCHOBHBIC 3aKOHOMEPHOCTH
HUCTOPUYECKOT0 TPoIlecca U 3Tarbl
UCcTOpUYIecKoro pasputus Poccumn

VYK-5.2 3Haer 3THO-KyIbTypHBIE M COITHAIBHO-
MOJIUTUYECKHE MTPOLIECCH CTAHOBIICHUS
POCCHICKON rOCYAapCTBEHHOCTH

YK-5.3 3naer mecto u ponb Poccuu B ucropun
YeJIOBEUECTBA U B COBPEMEHHOM MHpPE

VK-5.4 3HaeT OCHOBHBIE pa3leNbl U HAIIPABIICHUS
(hunocodun, a TaKKe METOIBI U TIPHUEMBI
(hunocockoro ananmza mpodIeM

VYK-5.5 3naer HpaBCTBEHHbIE IEHHOCTH,
MIPEJICTABIICHUS] O COBEPIIEHHOM YEJIOBEKE B
Pa3IUYHBIX KYJIbTYpax

VYK-5.6 YMeeT oCMBICTIHBAThH COIIHAIHLHO-
MTOJTUTHYECKHE TTPOIIECCHI, COOBITHUS U SIBIICHUS B
Poccun 1 MupoBoM cooOI1iecTBe B UX TUHAMHKE U
B3aUMOCBSI3U, PYKOBOACTBYSCh MPUHIIUIIAMU
HayYHOU OOBEKTHBHOCTH M UCTOPHU3MA
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YK-5.7 Ymeer ¢popmupoBath u
apryMEHTHPOBAHHO OTCTaMBaTh COOCTBEHHYIO
MO3UITHIO TI0 PA3IMIHBIM IPOOIEMaM HCTOPHH

VYK-5.8 YMmeeT noHMMaTh U aHAIM3UPOBATH
MHPOBO33PEHYECKHE, COLUAIBHBIE U
WH/IWBUAYaIbHBIC TPOOIEMBI COBPEMEHHOM
KU3HH

YK-5.9 YmeeT rpaMOTHO BECTH JUCKYCCHIO,
apryMEHTHPOBaHHO OTCTaNBaTh CBOIO TIO3UIIUIO
10 3HAYMMBIM PHIOCOPCKUM MTpobdieMamM
COBPEMEHHOM XU3HH, ONUPAsACh HA

HapaOOTaHHBIN B UCTOPUH (PUIOCOPHH MaTepHal

VYK-5.10 YMmeer KOHCTPYKTUBHO

BSaHMO}IeﬁCTBOBaTB C JIIOJIbMHU C YUCTOM aHaliu3a

UX COIIMOKYJIBTYPHBIX OCOOCHHOCTEH B LIENSIX
YCIICIIHOT'O BBITIOTHEHUS IIPO(ECCHOHATBHBIX
3a1a4

VYK-5.11 Brnageer npenctaBieHusIMA 00 UCTOPHH
KaK HayKe, OCHOBAMH UCTOPUYECKOI'O MBILILICHUS

VK-5.12 Bnajgeer npeacraBicHUSIMHA 00

OCHOBHBEIX JTallaX B UCTOPHUH YCIOBECYCCTBA U UX

XPOHOJIOTHH

VK-5.13 Brnazneer HaBbIKAMHA aHaIN3a
HUCTOPUYECKUX HCTOYHHKOB

VK-5.14 Bnageer HaBbikamu (Huitocopckoit
KYJIBTYPBI JUIS BEIPAOOTKH CHCTEMHOTO
[ENTOCTHOTO B3TJIs1/1a HAa IEHCTBUTELHOCTD

CamMoopranuzanus u
caMopa3BHUTHE (B TOM
qucie
3I0pOBbECOCPEIKEHIE)

VK-6. Criocoben
VIPABISITH CBOUM
BpeMEHEM, BEICTPaNBaTh
W PEaTN30BHIBATH
TPaEKTOPHIO
caMOpa3BUTHS Ha
OCHOBE ITPHHITAIIOB
o0pa3oBaHUs B TCUCHUE
BCel JKU3HU

VK-6.1 3HaeT conuaibHO-TICUXOJIOTHYECKUE
TEXHOJIOTUH PA3BUTHS U CAMOPa3BUTHS

YK-6.2 3Haer cBoM TNYHOCTHBIE, CUTYaTHBHBIE,
BPEMCHHBIC U JIPYTHUE PECYPCHI U UX MPEIeIbl

YK-6.3 YMeeT mi1aHupoBaTh U peliaTh 3a1a4u
COOCTBEHHOT'O TPOECCHOHAITBHOTO U
JIMYHOCTHOT'O PAa3BUTHUSA

VK-6.4 YMmeeT KpUTUYECKH OLICHUBATh
3¢ $EKTUBHOCT HCIOIB30BAaHMS BPEMEHH U
IPYTHX PECYPCOB IPH PELICHUH ITOCTaBIEHHBIX
3a1a4

VYK-6.5 Bnageer npueMaMu aHain3a
COOCTBEHHBIX JISHCTBUN TIPH yIIPABICHUU
KOJIJIEKTUBOM U TIPYA CAaMOOPTaHHU3AIAN

YK-6.6 Brnaneer npegocTaBieHHbBIMU
BO3MOXKHOCTSIMU JIJISl IPUOOPETEHISI HOBBIX
3HAHUU U HABBIKOB
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VK-7. Criocoben

be3onacHocTs

(uzmueckoi
MOATOTOBJIEHHOCTH
obecrieueHus
ITOJTHOLICHHOM
CcolaIbHON U

JACATCIBbHOCTH

MOAIEPKNUBATH
JIOJIKHBIA YPOBEHD

. o0ecIieueHus MOJIHOLEHHON COLIMaILHON U
pod)eCCUOHAIBHOM

YK-7.1 3naer pons 1 3HaYeHUE QU3NIECKON
KYJIBTYpBI B )KH3HU YeNOBEKa U 00IECTBA; BUMABI
(hu3MYecCKUX ynpaKHEHUH; HAyYHO-TIPaAKTHYECKU e

OCHOBBI (PU3UYECKON KYJIBTYPHI H 30POBOTO

JUIst o0pasa KU3HH

YK-7.2 YmMeeT noaiepKuBaTh J0MKHBINA YPOBEHD
(huznyeckol TOATOTOBICHHOCTH ISt

po)eCCHOHANTBHOMN IEITETLHOCTH

VYK-7.3 YmMeeT ucronb30BaTh OCHOBBI
(uzndeckol KyJabTYphI U OCO3HAHHOTO BHIOOpA
3/1I0pOBbecOeperaonux TEXHOJIOTHIA C Y9eTOM

BHEIIHUX U BHYTPEHHUX YCIOBUN peaIn3aliuu
po)eCCUOHAIBHOMN IEATETLHOCTH

YK-7.4 Bnageer cpeacTBaMu U METOIAMHU
YKpEIUICHHSI 3I0POBbSI, PU3HIECKOTO CaMOCOBEP-
HICHCTBOBAHHMS, JOJDKHBIM YPOBHEM (DHU3NUIECKON

MIOJITOTOBIIEHHOCTH JIJIsl 0OecTiedeHust
MIOJTHOIICHHOM COIMAaIbHON U MPOeCcCHOHATBHON
JIesITeTbHOCTH

KHU3HCOACATCIIBHOCTHU

VK-8. Criocoben
c03/1aBaTh U
TIOJIEPKUBATH B

B MpodecCHOHATHLHOM
JIeSITEILHOCTH
Oe30IacHbIe YCIOBUA

JKU3HEIEATENbHOCTH IS
COXpaHEHUSs IPUPOTHON

cpenbl, o0ecTieueHNs
YCTOMYMBOTO Pa3BUTHUS
00111ecTBa, B TOM YHCIIE
TIpH yTpo3e 1

BO3HUKHOBEHUU
Ype3BBIYAHBIX
CUTYaIii 1 BOGHHBIX
KOH()ITUKTOB

N YK-8.2 3naer xapaktep BO3AEHCTBHS BPSIHBIX U
IIOBCCAHCBHOM KHN3HU U

YK-8.1 3Haer ocHOBHBIE TEXHOC(EPHBIE
OIACHOCTH, X CBOMCTBA M XapaKTEPUCTUKU

OIACHBIX (PaKTOPOB HA YEIOBEKA M IPUPOTHYIO
Cpeny, METOABI 3aIIUTHI OT HUX MPUMEHHUTEIBHO K
chepe cBoeli mpodheCCHOHANBHOMN IeITEIbHOCTH

VK-8.3 Ymeer obOecrieunBaTs Oe30IacHbIe U/HIIN

KOM(OPTHBIE YCIOBUS Tpyia Ha pabodem mecte, B
TOM YHCIIE C TOMOIIBIO CPEJICTB 3aIUTHI

VYK-8.4 YMeer BBISBIATH M YCTPAHATH IPOOIIEMEI,

CBSI3aHHBIC C HAPYIICHUSAMH TEXHUKN
Oe3omacHOCTH Ha pabodeM MecTe MPUMEHHTETHHO
K cthepe cBoeli mpohecCHOHATBHOMN A TENFHOCTH

YK-8.5 Ymeer ocymiecTBIATh ASHCTBUS IO
MPEIOTBPALLCHHUIO YPE3BbIYaiHBIX CUTYallUH

VYK-8.6 Bnageer 3akoHOgaTETEHBIMHA U
HOPMaTHUBHO-TIPABOBBIMH aKTaMU B 00JIaCTH
0€30ITacCHOCTH M OXPaHBI OKPYKAIOIIEH Cpe/Ibl

VK-8.7 Bnageer crmocodaMu ¥ TEXHOJIOTUSIMU
3aIIUTHI B YPE3BbIYAHBIX CUTYAIUsX U B
YCIIOBHSIX BOSHHOTO BpEMEHH

VK-8.8 Bimasieer moHITHHHO-
TEPMUHOJIOTUIECKHAM aIlapaToM B 001acTu
0€e30IacCHOCTH

VYK-8.9 Bnageer HaBbIKaMU paliMOHAIU3aLUN

HpO(l)GCCHOHaHBHOfI JACATCIIBHOCTH C IICJIBIO
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obOecrieueHus 0€30IIaCHOCTH U 3aIUTEI
OKpY>KarollEen Cpebl

K KOPPYILIHOHHOMY
IIOBEICHUIO

HETCPIIUMOC OTHOLICHUEC

WNukaro3uBHast VK-9. Criocoben VK-9.1 3nHaer ¥ mnoHUMAaeT 0COOEHHOCTH
KOMIIETEHTHOCTD UCIIOJIh30BaTh 0a30BbIC | MOBEACHUS WICHOB KOJUICKTHBA C OTPaHHYCHHUSIMH
JeeKTOJIOrMUECKU e 0 3JI0POBbBIO
3HAHUS B COLIMATILHON U .
N VK-9.2 YMmeer B3aMMOIENCTBOBATH C YICHAMU
pod)eCCUOHATBHOM
KOJIJISKTHUBA C OTPaHUYCHHUSIMHU T10 3710POBBIO
cepax
VYK-9.3 Bnageer npuemMamu aHain3a
COOCTBEHHBIX JICHCTBUN ITPH OOIICHUH C YWICHAMU
KOJIJISKTUBA C OTPaHUYCHHSIMH T10 3JI0POBBIO
DKOHOMHYECKAS VK-10. Crrocoden VK-10.1 3HaeT OCHOBBEI PKOHOMHYECKOHN
KyJIbTypa, B TOM MPUHUMATh KYJITYPBI, B TOM YHCIIe (PUHAHCOBOMH
yucie puHaHcoBast 000CHOBaHHbBIE TPaMOTHOCTH
PaMOTHOCTb DKOHOMHUYECKHE
VK-10.2 YMeer UCIIOIB30BaTh 3HAHUS OCHOB
pEILICHUS B Pa3JInIHBIX
SKOHOMHKH IIPH MPUHATUN 00OCHOBaHHBIX
obmacTsx .
pEIIeHUI B pa3IMYHBIX 00JaCTSIX ACATEIBHOCTH
JKU3HENEATENbHOCTH
YK-10.3 Brnageer HaBbIKaMu BbIOOpa
9KOHOMHYECKH 00OCHOBAaHHBIX PEIICHUH B
Pa3IMYHBIX 00JACTSIX KU3HESAEATSILHOCTH
I'paxxmanckas YK-11. Cnocoben VYK-11.1 3naer npaBoBbic HOPMBI, (HOPMHUPYIOIIHE
IO3ULIUA (dhopMupoBaTh HETEPIIMMOE OTHOIICHHE K KOPPYILIHOHHOMY

IMOBEIEHUIO

VK-11.2 YMeeT peannu3oBbIBATH HETEPITUMOC
OTHONIEHUE K KOPPYIIIHOHHOMY ITOBEJICHUIO B
pasn4HbIX chepax IesTebHOCTH

VK-11.3 Brnageer merogamu (hopMHPOBAHUS
HETEPITUMOr0 OTHOIICHHS K KOPPYIIIUOHHOMY
MOBEICHUIO

4.2 OdmenpogdeccuoHaTbHbIEe KOMIETEHIIHH BHIMYCKHUKOB U HHANKATOPBI UX JOCTHKEHHS

MEXaHU3Mbl XUMHUYECKUX
peaxIuii, MPOUCXOISIIUX

B TEXHOJIOTUYECKUX
mporeccax u
OKpYXKaroIeM MHpE,

OCHOBBIBAsICh HAa 3HAHHUAX

HamMenoBanwne
KaTeropuu Kopx u HaumeHoBaHKe Kon n HanMeHOBaHME HHIMKATOPA OCTIKEHUS
(Tpymimien) OIIK OIIK
OIIK
EcrectBeHHO- OIIK-1. Criocoben | OIIK-1.1 3naer TeopeTruveckre OCHOBBI OOmIeH U
Hay4JHas W3y4aTh, aHAITM3UPOBATh, | HEOPTAHUYECKOH XHMHH W TIOHUMAET MPHHIUIIBI
MIOJrOTOBKA HCIIO0JI30BaTh CTPOCGHHUS BEIIeCTBA W TPOTEKAHHUS XHUMHYECKHX

MpoHecCcoB;

OIIK-1.2. 3Haer OCHOBEI KJTACCU(pUKAIIH
OpPraHMYECKHX COEAWHEHUH, CTPOCHUE, CIIOCOOBI
MONMYYEHUSI ¥ XUMHYECKHUE CBOWCTBA Pa3IMYHBIX
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O CTPOEHUHU BEILECTBA,
OPUPOAEC  XMMHYECKOU
CBSI3U u CBOIMCTBax
Ppa3IUYHBIX KJIaCCOB
XUMHUYECKUX DJIEMEHTOB,
COCIUHCHUM, BEIIECCTB U
MaTeprualioB

KJIaCCOB OpPraHUYCCKUX COGZ[PIHGHI/If/i, OCHOBHBIC
MCXaHU3MBbI MIPOTCKAHUSA OPTaHNYCCKUX pCaKHHﬁ;

OIIK-1.3. 3HaeT OCHOBHBIE 3aKOHBI U COOTHOIICHHUS
(bu3rueckol XUMUU (XMMUYECKON TEPMOIMHAMHUKH,
3JICKTPOXUMHH, XHUMHYECKOH KHUHETHKH, OCHOBBI
(ha30BbIX paBHOBECHH U IEPEXONOB), CHOCOOBI UX
NPUMEHEHMS I PEHICHHWs] TEOPETUYECKHX U
MPUKJIAIHBIX 3a/1a4, POJb (PU3UYECKOM XUMHUHU Kak
TEOPETHYECKOr0 (h)YHJAMEHTa COBPEMEHHONH XUMHH
Y TIPOIIECCOB XUMUYECKOM TEXHOJIOTHH;

OIIK-1.4. 3HaeT OCHOBHBIE 3aKOHBI X COOTHOIICHMS
TEPMOJAMHAMUKH MTOBEPXHOCTHBIX SIBJICHUH,
OCHOBHbBIE CBOMCTBA JTUCIIEPCHBIX CHCTEM, OCHOBHBIC
METOJIbl MCCIICOBAHMS MTOBEPXHOCTHBIX SBJICHUHA W
JTUCTICPCHBIX CUCTEM;

OIIK-1.5 YMeer BBIIIOIHATH OCHOBHBIE XUMHYECKIE
OTIepaIny;

OIIK-1.6 YMeer WCHOIB30BaTh XHUMHUYECKHE
3aKOHBI, CIIPABOYHBIE JAaHHBIE M KOINYECTBEHHBIE
COOTHOIIICHHST ~ OPraHMYeCKUX  pPEarcHToB B
OpPraHMYECKUX peakmuax JUISE pelenHus
podeCCHOHANBHBIX 3a]a4;

OIIK-1.7 VYmeer mporHO3UPOBATHL  BIUSHHUE
pa3INYHBIX (AaKTOPOB HA XMMUYECKOE PaBHOBECHE,
Ha (ha30BOE paBHOBECHE, HA PABHOBECHE B PACTBOPAX
JJICKTPOIUTOB, Ha TMOTEHIHAN 3JeKTponoB U DJC
rajqbBaHWYECKUX OJIIEMEHTOB, HAa HaIlpaBJIEHUE H
CKOpOCTh ~ XHMHYECKHX  PEaKIHil; COCTaBJIATH
KAHETHYECKNEe YpaBHEHHA [UIA  KHHETHYECKH
MPOCTHIX PEAKIHA, KITaCCU(HUIPOBATH IIEKTPOIbI U
3JIEKTPOXUMHUYIECKHE Lenw, MTOJTE30BATHCS
CIIPaBOYHOM TUTEPATYPOi 1O (PU3UUECKON XUMHUU;

OIIK-1.8 VYmeer mpoBOOUTH  pacyeTbl  C
UCIIOJIb30BAHNEM OCHOBHBIX COOTHOIICHUH
TEPMOJMHAMUKN  ITOBEPXHOCTHBIX  SIBJICHUH U
pacyeTsl OCHOBHBIX XapaKTEPUCTHK AUCIEPCHBIX
CHCTEM;

OIIK-1.9 Bnageer TeOopeTUYECKUMH METOAAMU
OITMCaHUs CBOMCTB MPOCTHIX U CIIOKHBIX BEIECTB HA
OCHOBE DJIIEKTPOHHOTO CTPOSHHSI HX aTOMOB H
nonoxenws B [leproanyeckoii cucreMe XUMHYECKIX
AJIEMEHTOB,  JKCIIEPUMEHTAIBHBIMH  METO/aMHU
orpeneneHns (PU3MUECKNX U XUMUYECKUX CBOWCTB
HEOPTraHWYECKUX COSAMHEHUH.

OIIK-1.10 Bnagneer 3KCIIEPUMEHTaIbHBIMU
METOJJaMH  OpraHMYECKOro CHHTE3a, METOAaMHU
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OYMCTKH, onpeaciicHus @HBHKO-XHMH‘{CCKI/IX
CBOICTB U YCTAaHOBJICHUA CTPYKTYPbI OPTaHUYCCKUX.

OIIK-1.11 Bmameer HaBBIKAMH  TPOBEACHUS
TUTIOBBIX  (PUBUKO-XUMHUYCCKUX UCCICIOBAaHUM U
HaBbIKAMM PEIICHMs] TUIOBBIX 3ajad B 00JacTH
XHMHYECKOH TEPMOJIUHAMHUKH, (hazoBBIX
paBHOBecul U (Pa30BBIX MEPEXOJI0B, JCKTPOXUMUH,
XUMHYCCKON KMHETUKH.

[Ipodeccuonanbuas
METO/10JIOT sl

OIIK-2. Criocoben
UCIIONIb30BATh
MaTeMaTH4YeCKHe,
¢buznveckue, GU3NKO-
XUMHUYECKHUE,
XUMHUYECKUE METOIBI JUTS
pelieHus 3aaa4
npodeccruoHaIbHOM
JeSTeLHOCTH

OI1IK-2.1 3naer ocHoBBI AuddepeHranbHOro u
WHTErpAILHOTO HCUHCIIeHUs, TuddepeHnanbHbIX
YpaBHEHUH, TEOPUU BEPOSITHOCTEN U
MaTEMaTUYECKOW CTaTUCTUKU

OIIK-2.2 3naer MaTeMaTn4ecKue TEOPHH U METOJIbI,
JeXalue B OCHOBE MaTeMaTHYECKUX Mojierel

OI1K-2.3 3Haer TeXHUYECKUE H MTPOTPaMMHBIE
CPEeICTBa peann3anny NHPOPMAaIMOHHBIX
TEXHOJIOTUH, OCHOBBI pa0OTHI B JIOKAIBHBIX U
IIIO0ANILHBIX CETSAX, TUIIOBBIE YHCICHHBIE METOIbI
peIleHns] MAaTeMaTHIeCKUX 3a]jad M aITOPUTMBI KX
peann3anuu

OI1K-2.4 3naer pusruecKue OCHOBBI MEXaHHKH,
bu3uKy KoeOaHuit U BOJTH, JICKTPUIECTBA U
MarHeTH3Ma, SJICKTPOTNHAMHUKH, CTATUCTUICCKOM
(DM3MKH M TEPMOJIUHAMHUKHI, KBAHTOBOW (PU3UKH

OI1K-2.5 YmMeer npoBoAuTh aHAIN3 QYHKIUH,
pelarb OCHOBHBIC 33/Ia49H TEOPUH BEPOSITHOCTH U
MaTeMaTHYECKOW CTATUCTHKH, PEIIaTh YPAaBHEHUS U
cucreMsl nuddepeHnnaTbHBIX YpaBHEHUI
MPUMEHUTENHHO K pealibHBIM TIpolieccam,
MPUMEHSATh MAaTEMAaTHIECKIUE METO/IbI IPH PEIICHUH
TUTOBBIX MPOPECCHOHANBHBIX 3314

OIIK-2.6 YmMeer paboTaTh B KauecTBe
H0JIB30BATENSI IEPCOHATBHOTO KOMITBIOTEPA,
UCIIOBb30BAaTh YUCICHHBIE METOIBI ISl PEIICHHS
MaTeMaTHYEeCKUX 33144, UCIIOIB30BATh A3bIKU H
CHCTEMBI TIPOrPAMMHUPOBAHHMS JUTS PEIICHUS
podeCCHOHATBHBIX 3329

OIIK-2.7 YmMeeT pemiats TUIOBEIE 33 1a4H,
CBSI3aHHBIC, CBI3aHHBIC C OCHOBHBIMHU pa3JieliaMH
(hU3KKH, UCTIONB30BATh (PU3NYECKHE 3aKOHBI TTPH
aHaIlu3e U PelieHUH pobieM npodecCHOHANBHOM
IEATENBHOCTH

OIIK-2.8 YMmeeT UCnonb30BaTh XUMHYECKUE
3aKOHBI, TEPMOIMHAMUYECKHE CIIPABOYHBIC JAHHBIE
Y KOJIMYECTBEHHBIE COOTHOIIICHHUS O0IIEel U
HEOPraHWYEeCKON XUMUU JIJIS PelIeHUS
npod)eCCHOHATBHBIX 3314
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OIIK-2.9 Bnageer ocHoBamu (yHAaMEHTaIbHBIX
MaTeMaTHYeCKUX TEOPUN U HaBBIKAMHU
UCIIONIb30BAHUS MAaTEMAaTHIECKOT0 alapara;
METOJaMH CTaTUCTHUECKOH 00paboTKn
nHpOpMaIUH

OI1K-2.10 Bnageer MeToiaMu MoMcKa U 0OMeHa
uH(popMaIiel B T100aTbHBIX U JIOKAIBHBIX
KOMITBIOTEPHBIX CETSAX, TEXHUYCCKUMH U
MPOrpaMMHBIMHU CPEICTBAMU 3aIUTHI HH()OpMaIuu
pu padboTe C KOMITBIOTEPHBIMU CHCTEMaMH,
BKJIIOYAs! PUEMbl aHTUBUPYCHOW 3aIUThI

OI1K-2.11 Bnageer MeToiaMu IPOBEICHUS
(hu3MUecKX U3MEPEHNH, METOIaMU KOPPEKTHON
OLICHKU ITOTPEIIHOCTEN NPU IPOBEICHUN
(hu3HUYecKoro dKCIepuMenTa

Apanranuys K
MIPOU3BOICTBECHHBIM
YCIIOBUSM

OI1K-3. Criocobex
OCYILLECTBIIATH
npodeccrnoHaTbHYIO
JIESITEILHOCTD C YYETOM
3aKOHOJIATE/IbCTBA
Poccuiickoit @enepannu,
B TOM YHCJIC B 00JTACTH
3KOHOMMKHU U DKOJIOTHN

OIIK-3.1 3Haer OCHOBBI POCCUICKOMN TPaBOBOH
CHCTEMBI 1 POCCUHCKOT'0 3aKOHO/IATEIhCTRA,
MPaBOBbBIE U HPABCTBEHHO-3TUYECKUE HOPMBI B
chepe npodeccuoHaNTBHOMN IeITEIbHOCTH

OI1K-3.2 3Haer npaBOBbIC HOPMBIL, PETYIUPYIOIINE
OTHOIIICHUE YeTIOBEKa K YEJIOBEKY, OOIIECTRY,
OKpYy>Karolllen cpese

OI1K-3.3 3HaeT 0CHOBBI aIMUHHCTPATUBHOIO,
TPYJOBOIO U TPAXKIAHCKOTO 3aKOHOIATEIILCTBA

OI1K-3.4 3Haer OCHOBHBIC KATErOPUU U 3aKOHBI
9KOHOMUKU

OIIK-3.5 3HaeT 0CHOBBI 3KOHOMHUYIECKOM
JIEITEILHOCTH MPEIPUITHS, €0 CTPYKTYPY H
OTpacieByIo crernupuKy; KraccuGruKammio
NPEANPUATHH IO TPABOBOMY CTaTyCy

OI1K-3.6 3Haer mokazaTeny UCIIONb30BAHUS
MIPOU3BOJICTBEHHBIX PECYPCOB U APPEKTHBHOCTH
JeATeTbHOCTH IPEIIPUSITUSL

OIIK-3.7 3Haer comepxaHue STANoB pa3padoTKU
OIEpPATUBHBIX IJIAHOB PAOOTHI TIEPBUIHBIX
HPOU3BOJICTBEHHBIX MOAPA3/IeICHUI

OIIK-3.8 3naer ¢axTopsl, ONpeAeIsSIoIue
YCTOHYMBOCTH OMOCHEPBI, XapaKTEPHUCTHKH
BO3PACTaHUs aHTPOIIOTEHHOT'O BO3/ICHCTBHSI HA
HPUPO/LY, TTI00ATBHBIE TPOOJIEMBI SKOJIOTHH U
NPUHLUITBI PAIIOHAIBHOTO TPUPOIONONIB30BA-HHUS,
METO/IbI CHIDKEHUS X035 ICTBEHHOTO BO3/ICHCTBHS
Ha Onocdepy, OpraHu3aluOHHBIE U TPABOBHIE
CpeACTBa OXpaHbl OKPY>KaIOLIEH cperpl, CIocOObI
JOCTHKEHHUSI YCTOMYNUBOTO Pa3BUTHUS

19




OI1IK-3.9 YMeer ucmions30BaTh U COCTABISTh
JIOKYMEHTHI IIPaBOBOT'O XapaKTepa, OTHOCALINECT K
npodeccHOHaIbHON ACSITENBHOCTH, MPESANPHHUMATD
HEOOXOAMMBIE MEPBI K BOCCTAHOBIICHUIO
HapyIIEHHBIX IpaB

OI1IK-3.10 YMeer peann3oBbIBaTh paBa v CBOOOIBI
YelIOBEKa M IPaXKIaHMHA B Pa3InuHbIX chepax
KUBHEACATCIIbHOCTH

OI1K-3.11 YMeer Ucrionb30BaTh 3HAHUSI OCHOB
SKOHOMHUKH TP PEIICHUH TTPOU3BOJCTBEHHBIX
3a7a4

OI1K-3.12 YMeer ocyIIecTBIATh B 00IIEM BUIE
OLICHKY aHTPOITOT€HHOT'0 BO3/ICHCTBUS Ha
OKPYKAOIILYI0 CPENY C yUETOM CHESIH(PUKU
MPUPOTHO-KITMMATUYECKUX YCIOBUI

OI1K-3.13 YMeer ucnonb30BaTh HOPMAaTUBHO-
HPaBOBBIE AKThI P PAOOTE C IKOIOTMICSCKON
JIOKyMEHTaIuekn

OI1K-3.14 Bnageer 0CHOBaMH XO035MCTBEHHOTO U
JKOJIOTHIECKOTO TIpaBa

OI1K-3.15 YMeer npoBOIUTH TEXHUKO-
9KOHOMHUYECKUN aHAJIN3 WHKEHEPHBIX pelIeHUN

OI1K-3.16 Bnageer MeTomaMu pa3paObOTKH
MIPOHM3BOJICTBEHHBIX MPOrPaMM U TIIAHOBBIX
3aJIlaHUM JIJTsl IEPBUYHBIX TPOU3BOJICTBEHHBIX
nojpas/eneHuin

OIIK-3.17 Brmageer HaBBIKaMH BBIOOpa
9KOHOMHUYECKH 0OOCHOBAHHBIX PEIICHUH C YIETOM
HMMEIOIINXCSl OTPaHUYECHU I

OIIK-3.18 Brmageer MmeTogamu BeIOOpa
PalMOHATBHOIO CIIOCO0a CHYKEHUS BO3ICHCTBUS
Ha OKPYXKAIOIIYIO CPEIy

HnxenepHas u
TEXHOIIOTHYeCKas
ITOJITOTOBKA

OIIK-4. Cnocoben
o0ecIieunBaTh
MPOBEJICHNE
TEXHOJIOTHYECKOrO
npoiiecca, UCIoJIb30BaTh
TEXHUUYECKHE CPE/ICTBA
JUTSL KOHTPOJIS
napamerpoB
TEXHOJIOTHYECKOrO
npoiiecca, CBONCTB
CBIPbSI U TOTOBOM
MPOIYKIINH,
OCYIIECTBIISITh

OI1K-4.1 3HaeT OCHOBBI TEOPHH IEpEeHOCa
HUMITYJIbCa, TEIJIa U MaCChl; IPUHIIATIBI
(hr3IUECKOro MOJIENTUPOBAHMS XUMHKO-
TEXHOJIOTUYECKHX TTPOIIECCOB; OCHOBHBIE
YpaBHEHUS ABYDKEHUS KUAKOCTEH; OCHOBBI TEOPUHU
TEIIoNepeadn; OCHOBBI TEOPHUH Maccolepeaadn B
CUCTEeMax CO CBOOOIHON M HEMOJBUKHOM TpaHHIIei
paznena ¢a3z; TUIIOBBIE TTPOIECCHl XUMUIECKOM
TEXHOJIOTUH, COOTBETCTBYIOIINE anlapaThl U
METO/IbI UX pacyera

OIIK-4.2 3naer MeToabl TOCTPOCHHUS
SMITUPUYECKUX (CTATUCTHYECKHX ) U PUIUKO-
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M3MEHEHHUE MMapaMeTPOB
TEXHOJOTUUECKOTO
nporecca npu
W3MCHCHUM CBOMCTB
CBhIpbS

XHUMHUYCCKUX (TCOpeTI/IquKI/IX) MO XHUMUKO-
TEXHOJOTMYECKUX MPOLECCCOB

OIIK-4.3 3naer MeTOabl ONTUMU3ALNH XUMHUKO-
TEXHOJIOTUYECKUX TTPOIECCOB C MPUMEHEHUEM
SMITUPUYCCKUX U/WIN (PU3NKO-XUMUIESCKUX
MoJienen

OI1K-4.4 3naetr oCHOBHBIE IPUHIUIIBI OPTaHU3ALIUU
XUMHYECKOT0 NMPOU3BOICTBA, €r0 HepapXUIeCKOi
CTPYKTYpPBI; 00IIKE 3aKOHOMEPHOCTH XUMHYECKUX
MIPOILIECCOB; OCHOBHBIE XUMUYECKHE TPON3BO/ICTBA

OIIK-4.5 3HaeT 0OCHOBBI TEOpHUH MpoOIlECCa B
XUMHYECKOM PEAKTOPE, METOAOIOTUIO
HCCIIEI0BAHUSI B3aUMOJICHCTBUS IIPOLIECCOB
XUMHYECKUX MPEBPALIEHNM U SIBJICHUI IIEpEHOCa Ha
BCEX MAcCIITa0HBIX YPOBHSX, METOAUKY BbIOOpa
peakTopa M pacdera IpoLecca B HEM; OCHOBHbIE
PEaKIMOHHBIE TIPOIIECCH U PEAKTOPhI XUMUIECKOM
1 HePTEXMMHUYECKON TEXHOIOTUH

OI1K-4.6 3HaeT OCHOBHBIE ITOHATUS TCOPHH
YIIPaBJICHHS TEXHOJIOTHIECKUMH TIPOIECCAMH;
CTaTUYECKHE U JIUHAMHYECKHE XapaKTEPUCTHKH
OOBEKTOB 1 3BEHBEB YIPABIICHHS; OCHOBHBIC BUJIBI
CHCTEM aBTOMAaTHYECKOTO PEryJHNpPOBAHHS M 3aKOHBI
YIIPaBJICHUS; THIIOBBIE CHCTEMbI aBTOMATHYECKOTO
YIIpaBJIECHHUS B XUMUYECKOH MPOMBIIIIIEHHOCTH;
METO/IBI ¥ CPEJICTBA TMATHOCTHKH U KOHTPOJIS
OCHOBHBIX TEXHOJIOTHUECKUX MTapaMeTPOB

OIIK-4.7 YMeer onpenenaTh XapakTep IBIKCHUS
JKUJIKOCTEH W Ta30B; OCHOBHBIC XapaKTEPUCTHKH
MPOIIECCOB TEIUIO- U MAacCOoIepeaur; paCCUUTHIBATh
napamMeTpbl U BRIOHPATh armnaparypy Juis
KOHKPETHOT0 XUMHUKO-TEXHOIOTHIECKOro Mmporiecca

OIIK-4.8 YMeer pacCUNTHIBATH OCHOBHBIE
XapaKTEePUCTUKH XUMHYECKOT0 MpoIiecca, BEIOUpaTh
PaLMOHATIBHYIO CXeMY IIPOM3BOCTBA 33 JAHHOTO
HPOAYKTA, OLIEHUBATH TEXHOIO-THIECKYIO
3¢ (HhEeKTUBHOCTH TTPON3BOICTBA

OIIK-4.9 Ymer BbIOpaTh THI peakTopa u
paccuuTaTh TEXHOJIOTNYECKHE TapaMeTphl VIS
3aJJaHHOT'O TPOIIECCa; ONMPEACIUTh MapaMeTphl

HaWTy4Ileld OpraHu3aliy MPoIecca B XUMUIECKOM
peakTope

OI1K-4.10 Ymeer ornpenensiTh OCHOBHEIE
CTaTHYECKHE U JUHAMHUYECKHE XapaKTePUCTUKA
00BEKTOB; BEIOMPATh PAIlHOHAIBHYIO CHCTEMY
peryJIMpoBaHUs TEXHOJIOTMIECKOTO MpoIlecca;
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BBIOMPATh KOHKPETHBIE THITBI IPHOOPOB LIS
JUArHOCTUKN XMMHKO-TEXHOJIOTMUECKOTro Mpolecca

OIIK-4.11 YMmeeT npuMEHSTH METO/IBI
BBIYUCIUTENbHON MaTEMAaTHKHA U MaTeMaTHYECKOM
CTaTUCTHUKHU JJISI MOJICTUPOBAHUS M ONITUMH3ALINT

XMUMHKO-TEXHOJIOTMYECKUX MTPOIIECCOB

OI1K-4.12 Bnaaeer MeTogaMu TEXHOJIOTHYECKUX
pacyeToB OTAETBHBIX Y3JI10B XUMHUECKOTO
00opymoBaHUs

OI1K-4.13 Bnaseer npaBujiaMu U CTaHIapTaMU
pa3paboTKu CXeM aBTOMATH3AIHH
TEXHOJIOTUIECKUX TIPOIECCOB

OIIK-4.14 Brnageer MeTOAaMH pacyera U aHalin3a
MPOIIECCOB B XUMUYECKHIX PEAKTOPAX, OMPEAeTICHUS
TEXHOJIOTHYECKHUX TOKa3aTesell mpoiecca;
METOJ]aMH BBIOOPA XMMHUYECKHX PEAKTOPOB

OI1K-4.15 Brnageer MeTo1aMu yIpaBIeHUS
XUMHUKO-TEXHOJIOTHIECKUMH CUCTEMaMHU U
METOJ]aMH PEeryIupOBaHUS XHUMHUKO-
TEXHOJIOTNYECKUX IIPOLIECCOB

OI1K-4.16 Bnageer makeraMu IPHUKJIAIHBIX
MIPOTPaMM JIJISI MOJICTTPOBAHHUST XUMUKO-
TEXHOJOTUIECKUX MPOIIECCOB

Hayunslie
WCCIIEZIOBAHUS U
pa3paboTKu

OIIK-5. Crocoben
OCYILIECTBIISITh
9KCIIEPUMEHTAIIbHBIC
HCCIIEIOBAHNS
HUCIBITaHUS 10 3aJaHHOU
METO/IUKE, TIPOBOANTD
HaOITFOACHUS U
HU3MEPCHHUS C YICTOM
TpeOOBaHMI TEXHUKU
0e30MacHOCTH,
00pabaTeIBaTh U
HHTEPIPETUPOBATH
9KCIIEPUMEHTAIIbHBIC
JIAaHHBIE

OIIK-5.1 3HaeT OCHOBHBIC METOMBI M TIPHEMBI
po60oTOOpa M IPOOOITOATOTOBKY aHATH3UPYEMBIX
00BEKTOB, METOJIbI Pa3JICICHUS U
KOHIIGHTPHUPOBAHUS BEIICCTB

OIIK-5.2 3HaeT TeOpeTHIECKHE OCHOBBI U
MPUHITAITE XHMUYECKUX U PU3HKO-XUMHYECKUX
METOJIOB aHAJIN3a — DIIEKTPOXUMHUYCCKHUX,
CIEKTPATBHBIX, XPOMOTOTpaQUUECKHX

OI1K-5.3 3naer MeToap! HACHTUDUKAINN
MaTeMaTHYECKUX OMHCAHUN TEXHOIOTHYECKUX
IPOIIECCOB HA OCHOBE AKCIIEPHMEHTAIBHBIX JaHHBIX

OIIK-5.4 YmMeer BBIOpaTh METOM aHATH3A IS
3aJIaHHOM aHAIMTUYECKOM 3aJauu

OIIK-5.5 YMeer npuMeHATh METObI
BBIYHCINTEILHON MaTEMAaTHKU U MAaTEMATHUECKOM
CTaTUCTHUKHU JJIs1 00PabOTKH Pe3yIbTaTOR
IKCIIEPUMEHTA

OIIK-5.6 Biageer meroraMu MaTeMaTHYECKOM
CTaTHCTUKH JIs1 00paOOTKU PE3yIbTaTOB aKTUBHBIX
Y TIACCUBHBIX YKCIIEPUMEHTOB
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4.3 Hpoq)eCCI/IOHa.]IbeIe KOMIIETCHIHH BBINTYCKHUKOB U HHIUKATOPbI UX JOCTUKCHUSA

OcHoBaHue
3anaya K -
0]l 1 HAaUMEHOBaHUE npo¢ eccOoHaTbHBIN
OOBeKT Wik 00JIaCThb Konx u (npod
npodeccHonabHOMH VHIMKATOpA JOCTHUIKEHHUS CTaH/IAPT, aHAJIM3 OIIBITA)
3HaHUSA HaumeHoBaHue [1K K
ACATCILHOCTH OGOoO6LIEHHBIE TPYI0BEIE
GyHKIMH
Tun 3ama4 npodeccroHaIbHON ACATEILHOCTH: TEXHOIOTHICCKU N
BelnonHeHne - XMMHYECKOE, XUMHKO- IIK-1 Cnocoben IIK-1.1 3naer nmopsamox Ananu3 TpeOOBaHMI K

(hyHIITaMEHTaITbHBIX U
MIPUKIaTHBIX paboT
MTOMCKOBOTO,
TEOPETUIECKOTO U
IKCIIEPUMEHTAIIEHOTO
Xapakrtepa ¢ IebIo
OIIpENeNeHNS TEXHUIECKUX
XapaKTEepUCTUK HOBOM
TEXHHUKH, a TAKKE
KOMITIIEKca padoT 110
pa3paboTke
TEXHOJIOTUYECKOI
TOKYMEHTAIlNN

TEXHOJIOTHIECKOE
MIPOU3BOJICTBO

- CKBO3HBIE BUBI
npodeccruoHanTbHON
JIeSITEILHOCTH B
MIPOMBITIUICHHOCTH (B cdepe
OpraHU3alMy ¥ MPOBEICHUS
HAy4YHO-HCCIIEIOBATENbCKUX
Y OTBITHO-
KOHCTPYKTOPCKHUX padoT B
00JTacTH XUMHUYECKOTO H
XUMHUKO-TEXHOIOTHIECKOTO
IIPOM3BOICTBA).

OCYIIIECTBIIATH
TEXHOJIOTHYECKUH TTpoliece
B COOTBETCTBHU C
periaMeHToM U
HCTOJIH30BATh TEXHUIECKHE
CPEeICTBa TS N3MEPEHUS
OCHOBHBIX TTapaMETPOB

TEXHOJIOTUIECKOTO
npolecca, CBONUCTB ChIPbS U
MIPOAYKIIHH

OpraHu3alyy,
TUTAHUPOBAHUS U
MIPOBEJICHUS
TEXHOJIOTUYECKOTO
mporiecca

IIK-1.2 Ymeer
MCIIOJIH30BATh TEXHUIECKHE
CPEeICTBa TSI U3MEPEHUS
OCHOBHBIX TTapaMeTPOB
TEXHOJIOTHIECKOTO
MpoIiecca, CBOMCTB ChIPbS U
MPOAYKIIUN

I1IK-1.3 Bnanmeer HaBBIKAMH

OCYHIECTBJIATH
TEXHOJIOTHYECKUM mpouecc B
COOTBCTCTBUU C
periiaMeHTOM

poheCCHOHATBHBIM
KOMIICTCHIIUAM,
MMPEABLABIACMBIM K
BBIITYCKHUKAaM HaIlIpaBJICHUA
MOJITOTOBKH Ha PhIHKE TPY/A,
o0bobmIeHne 3apyOeKHOTO
OIIBITA, IPOBEICHMSI
KOHCYJIBTAIUHN C BETYITHMU
paboromaTensmu,
00bEINHEHUSIMU
paboromareneit orpaciu, B
KOTOpO# BOCTpeOOBaHBI
BBIMTYCKHUKH B paMKax
HaMpaBJICHHS MOJTOTOBKH.

[IpodeccrnonanpHbII
crapaapt «Crenuanict no
HayYHO-HCCIIeJOBATEIbCKIM
U OIBITHO-KOHCTPYKTOPCKUM
paspaboTkam,
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YTBEPKIICHHBIN MPUKA30M
MunucTepeTBa Tpyia u
COIMAJILHOM 3aIUThI
Poccuiickoit @enepanun ot
04.03.2014 Ne 121 #,

O06o0011eHHas TpyaOBast
GyHKIHS

C. IIpoBenenue Hay4HO-
HCCIIeIOBATENILCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pa3paboToK.

C /01.6. Ocy1iecTBieHUE
HAay4YHOI'O PYKOBOJICTBA
MPOBEJICHUEM HCCIIEIOBAHUN
10 OTAEJBHBIM 33/1a4aM

(ypoBens KBanuduKarum — 6)

Beimmonnenne
(hyHIIaMEHTaITbHBIX U
MIPUKIATHBIX padoT
IIOMCKOBOTO,
TEOPETHUIECKOTO U
AKCIEPUMEHTAIIEHOTO
Xapakrtepa ¢ IeIbI0
OIIpENeNeHNs TEXHUIECKUX
XapaKTepPUCTUK HOBON
TEXHUKH, a TAK)Ke
KOMILTEKca paboT 1mo

- XuUMH4IecKoe, XUMHKO-
TEXHOJIOTHICSCKOE
TIPOU3BOJICTBO

- CKBO3HBIE BUJIBI
poeccroHaIbHON
JEeATEIbHOCTH B
MIPOMBINIUIEHHOCTH (B cepe
OpraHU3alMy 1 MPOBEICHUS
HAy4YHO-UCCIIEI0BATENbCKUX

IK-2 I'otos M3y4aTh
Hay4YHO-TEXHHUYECKYIO
HHPOPMAITHIO,
OTEYECTBEHHBIN u
3apyOeXHBIII  ONBIT  TIO

TEMATHKC HCCICOOBAHUA

TIK-2.1 3HaeT mopsaok
BBICTPAaNBaHUsI JTOTHIECKUX
B3aMMOCBSI3EH MEXIY
pa3IuYHbIMU
JUTEPATYPHBIMU
HCTOYHUKAMHU

I1IK-2.2 Ymeer
OCYIIECTBJIATH ITOUCK,
00paboTKy U aHaIN3
HayYHO-TEXHHYECKOU

AHanmn3 TpeOOBaHUMA K
npodeccrnoHaIbHBIM
KOMITETCHITUSIM,
MPEABIBISIEMBIX K
BBIMYCKHUKAM HAINPaBIICHUS
MOJITOTOBKH Ha PhIHKE TPY/A,
0000mIeHne 3apyO0eKHOTO
OIIBITA, MPOBEICHMUSI
KOHCYJIbTAIUHN C BETYIMMU
paboromaTensMu,
00bEIMHEHUSIMU
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pa3pabotke
TEXHOJOTUYIECKOI
JOKYMCHTAIlUU

1 OIBITHO-
KOHCTPYKTOPCKHX padoT B
00J1aCTH XUMHYECKOI0 U
XHMHKO-TEXHOJIOTHYECKOT O
MIPOHU3BOJICTBA).

MHOPMaIIK 10 TPOGUITIO
BBITIONTHSIEMOi paOoTHI, B
TOM HHCIIE C IPUMEHEHUEM

COBPEMEHHBIX TEXHOJOTHUI

IIK-2.3 Biageer HaBBIKAaMH
oOpamieHus ¢ HaydyHOH H
TEXHUYECKOU JINTEPATYpO

paboronaTeneii orpaciu, B
KOTOpOii BOCTPEeOOBaHBI
BBIIIYCKHUKU B paMKax
HaIrrpaBJICHU ITOATOTOBKHU.

[IpodeccronanbHbII
cranaapT «Crenuanuct mno
Hay4HO-UCCIIEL0BATEIBCKUM
1 OIBITHO-KOHCTPYKTOPCKUM
pa3paboTkamy,
YTBEPKJICHHBII IPUKA30M
MuHucrepeTBa Tpyia u
COLIMAJILHOM 3aIIUTEI
Poccuiickoit @enepanun ot
04.03.2014 Ne 121 H,

O06006menHas TpyI0Bast
GhyHKIHS

C. IlpoBeneHuEe HAyIHO-
HCCIIEIOBATENLCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK.

C /01.6. OcymecTBneHne
HayJHOTO PYKOBOJICTBA
MPOBEJICHUEM HCCIIEIOBAHUI
10 OT/IENIBHBIM 33a9aM

(yposensv Keanugurkayuu
— 6)

Brimonaenne
(hyHIITaMEHTaITbHBIX
MIPUKIIATHBIX pa0OT
IIOMCKOBOTIO,

- XUMH4JecKkoe, XUMHKO-
TEXHOJIOTHYCCKOE
IIPOU3BOICTBO

IIK-3 Cmocoben mpoBOIUTH
aHaJM3 CHIPhS, MaTepHaJOB
M TOTOBOH  TPOAYKIIHH,

IIK-3.1 3HaeT OCHOBHBIE
MIPUHIIATIBL, METO/IBI 1
(hOopMBI KOHTPOIIS
TEXHOJIOTUYECKOI0

Amnanu3 TpeboBaHM K
npoeccuoHaTBHBIM
KOMIIETEHIUSIM,
NpeIbIBISIEMBIX K
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TEOPETHUYECKOT0 U
9KCIEPUMEHTAIBHOTO
Xapakrtepa ¢ IebIo
OIpeNieNeHns] TEXHUYECKUX
XapaKTEpPUCTUK HOBOHI
TEXHUKHU, a TAaK¥Ke
KOMILIEKCa paboT 1Mo
pa3pabotke
TEXHOJIOTMYECKOU
JOKYMEHTaLlUU

- CKBO3HBIE BUBI
npoheccroHaIbHON
JIESITEILHOCTH B
MIPOMBIIIIEHHOCTH (B chepe
OpPTraHM3aIMY U POBEIACHUS
HaYYHO-UCCIIEI0BATENBCKIX
U OIBITHO-
KOHCTPYKTOPCKUX padboT B
00JIaCTH XUMUYECKOTO U
XUMHKO-TEXHOJIOTMYECKOT 0
MIPOU3BOJICTBA).

OCYIIECTBIISTh
Pe3ybTAaTOB aHAaJK3a

OIEHKY

mpoliecca U KauecTa
MPOAYKIIUU

I1K-3.2 YMeeT OLIEHUTD U
UHTEPIPETUPOBATH
MOJIyYCHHBIC PE3YJIbTATHI

I1K-3.3 Bnaneer
COBPEMEHHBIMU  METOJIAMU
aHaJln3a ChIpbsl, MATEPUAIIOB
u KadyecTBa TOTOBOM
MPOTYKITUH

BBIITYCKHUKAM HaIpaBIICHUS
MO/ITOTOBKH Ha PBIHKE TPY/a,
00001eHHe 3apyOeKHOTO
OIlbITa, IPOBCACHUA
KOHCYJIbTallui C BEAYIIUMU
paboTonaTeIsIMH,
00BbEAUHEHUSIMU
paboronaTeneii orpaciu, B
KOTOpO# BOCTpEOOBaHBI
BBIITYCKHUKH B paMKax
HaIrrpaBJICHU IMOATOTOBKHU.

[IpodeccronanbHbII
cranaapT «CrenuanaucT mno
Hay9IHO-HMCCIIE0BATEIIbCKIM
H OIIBITHO-KOHCTPYKTOPCKUM
pa3zpaboTkam»,
YTBEPKJICHHBIA MPUKA30M
MuHuCcTEpCTBA Tpy/la U
COLIMAJIBHOM 3aIUThI
Poccuiickoit @eaepanuu oT
04.03.2014 Ne 121 H,

O0600menHas TpymoBast
(byHKIHS

C. IIpoBenenne HayqIHO-
HCCIIECIOBATENBCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pa3paboToxK.

C /01.6. OcymiecTBneHue
HAaYYHOTO PYKOBOJICTBA
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IMPOBCACHUEM I/ICCJ'IGI[OBaHI/Iﬁ
10 OTACJIBHBIM 3aJadyaM

(yposenv Keanugukayuu

— 6)
BelnonnHeHue - XUMUY€ECKOE, XUMHUKO- Amnanu3s TpeboBaHUH K
(dyHIaMEHTaIbHBIX 1 TEXHOJIOTHYECKOE npodeccHoHAIBHBIM
MPHUKIIAHBIX PadoT IIPOU3BOJICTBO KOMITIETEHIUSM,

ITIOMCKOBOT O,
TEOPETHYECKOT0 U
9KCIIEPUMEHTAIEHOTO
Xapakrepa ¢ IebI0
ONpEACIICHUA TEXHUYCCKHUX
XapaKTEpUCTHUK HOBOMI
TCXHHUKH, a TAKXKC
KOMILIEKCa paboT 1Mo
pa3paboTke
TEXHOJIOTUYECKOI
JNOKYMEHTaIlUN

- CKBO3HBIE BUbI
podheCCUOHAIBHOM
JEITEbHOCTH B
MIPOMBINIIEHHOCTH (B chepe
OpraHU3aIy ¥ TPOBEACHUS
Hay4HO-UCCIIE0BATEIbCKIX
U OIBITHO-
KOHCTPYKTOPCKHX padoT B
00JTIacT XUMHUYECKOTO U
XUMHKO-TEXHOIOTUIECKOTO
MIPOU3BOJICTBA).

[MK-4 CriocoGeH BbIOUpaTh
METO/] Hay4HOT O
WCCTIeIOBAHUSI, UCXOJIS U3
KOHKPETHBIX 33134,
OpraHU30BBIBATH €TO
OCYILECTBJICHHE
AHAIM3UPOBATH PE3YIIBTATHI
c

UCIIONTb30BaHUEM
COBPEMEHHBIX METOJI0B
00paboOTKH TAaHHBIX,
0o(hOpMIIATE TOTYICHHBIC
pEe3yJIbTaThl B BHJIE OTYCTA,
Hay4HOU ITyOTHKAIHH,
JTOKJIazia, TOTOBUTH (TI01T

PYKOBOJCTBOM) JOKYMEHTHI
K NaTEeHTOBAHMUIO,
oopmIteHUIO HOY-Xay

TIK-4.1 3HaeT coBpeMeHHBIE
MTOAX OBl K HAYIHOMY
WCCIIEZIOBAHUIO

[IK-4.2 Ymeer opopMIIsITh
MIOJTYYEHHBIE PE3yIIbTATHI B
BUJIE OTYETA, HAYYHOU
MyOIUKAIWH, TOKIIaIa

11IK-4.3 Brnageer
COBPEMEHHBIMH ~ METOJaMU
00pabOTKH TaHHBIX

MMPpEABABIACMBIX K
BBIITYCKHUKAaM HaIlpaBJICHUA
IMOATOTOBKM Ha PBIHKE TPYy/Ja,
00001IeHHe 3apyOeKHOTO
OIlbITa, IPOBEACHUA
KOHCYJIbTaIIMi C BETYIIUMU
paboTromatensimu,
00bEIMHEHUSIMU
paboromareneit orpaciu, B
KOTOpO# BOCTpeOOBaHBI
BBIITYCKHUKH B pPaMKax
HaIpaBJIEHHS TOATOTOBKH.

[IpodeccronansHbII
crangapt «CrenuancT mo
HayJHO-UCCIIEIOBATEIbCKAM
1 OIIBITHO-KOHCTPYKTOPCKUAM
pazpaboTkKam»,
YTBEPKICHHBINH TPHKA30M
MuHucTepeTBa Tpyia u
COLIMAIBHOM 3aIUThI
Poccuiickoit @enepanuu ot
04.03.2014 Ne 121 =,
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O0600meHHas TpynoBas
GbyHKIHS

C. IIpoBesneHue Hay4HO-
UCCIICIOBATENILCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pa3paboToK.

C /01.6. Ocy1iecTBieHUE
HAay4YHOI'O PYKOBOJICTBA
MPOBEJICHUEM HCCIIEIOBAHUN
10 OTACJIBHBIM 3aJadyaM

(yposens Keanugpuxayuu

— 6)
Paspaborka Xumudeckoe, XHMHKO- IK-5 Crnoco6en | TIK-5.1 3Haer ITpodeccronanbHbIN
TEXHOJIOTUYECKHAX MOAXOA0B | TEXHOJIOTHYECKOE pa3pabaTeiBaTh M BHEAPATH | TEXHOJOTHYECKUE TIPOIIECCHI cranaapt 26.005
K TTOITyYEHHIO MaTepPHaioB MIPOM3BOICTBO WHHOBAIIMOHHBIE u|B o0mactTh  TOIXy4EeHHUS Crienanuct 1o
MEINKO-OHOIIOTHYECKOT0 OromaTepuaos TEXHOJIOTUYECKHE TIPOIECChl | MATEPHAJIOB MEIUKO- MIPOU3BOJICTBY
Ha3HA4YeHHS C 3aJJaHHBIMH B o0jacTh  TIOMy4YeHHs | OMOJIOTHYECKOTO HAHOCTPYKTYPHPOBAHHBIX
CBOWCTBaMHU. MaTEepUaIOB MEIMKO- | Ha3HAYCHUS MOJIMMEPHBIX MaTEPHUAIIOB
OHMOJIOrHYECKOTO B. IPUKA30M
TTK-5.2 Vmeer (yrs. mp
Ha3HA49CHHA MunucTtepcTBa Tpyaa u
aHATM3UPOBATH N
COIMAJILHOH 3a1uTel PO
TEXHOJIOTUIECKHUE MPOIECCHI
oT 19 okTs6pst 2020 roga N
MONMYYeHUsSI  TIOJMMEPHBIX 730m)
H
MaTeprajIoB MEIUKO-
C/01.6 Ompenenenne mopsaka
OHOJIOTHYECKOTO
BBITIOJTHEHUS paboT 1o
Ha3HAYCHUS

I1K-5.3 Bnaneer
MPUHIIAIIAMH Pa3pabOTKH
TEXHOJIOTHI MOJTyYeHUs
MOJMMEPHBIX MaTEPHUATIOB

HPOU3BOJICTBY

HAHOCTPYKTYPHUPOBAHHBIX

MOJIMMEPHBIX MaTEepHAIOB

(pa3zpaboTka MapHIpyTHBIX
KapT)
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MEIUKO-0MOJIOTUYECKOTO
HaA3HAYCHUA

Tun 3a7a4 mpodecCHOHANBHON NeSITETPHOCTH: HAYYHO-MCCIIeIOBATEIbCKHUH

Opranu3zaius 1 yrpasjieHue
MMPOBCICHUEM HAYUHO-
MCCIIC0BATENLCKUAX U
OIBITHO-KOHCTPYKTOPCKUX
paboT, onpeneIeHHbBIX
CO3/1aHHEM
KOHKYPEHTOCIIOCOOHOM
HayKOEMKOU IPOAYKIIMHU.

IIpoBenenue Hay4HO-
HCCTIEIOBATENBLCKUX padoT B
obnacTu co3aanus
MaTepuasoB
OHMONIOrUECKOTO H
MEIUIITHCKOTO Ha3HAYCHHS.

[1K-6 Crioco6eH
pa3pabaThiBaTh CXEMBI U
TEXHOJIOI'N CHHTE3a

OnomaTepHasioB, B  TOM
YUCIIE MaKpOMOJIEKYJISIPHON
MIPUPOJBI

OumomarepuaioB, B  TOM
YUCIIE MaKpOMOJIEKYJISIPHOU
MIPUPOBI

IIK-6.1 3Haer mnpUHIMIIBI
pa3paboTKu CXeM u
TEXHOJIOTUH IIOJIyYEHUS
OMOCOBMECTHUMBIX u
OMOJIOTUYECKH  aKTUBHBIX
BEIIECTB, B TOM 4HCIE
MaKpOMOJIEKYJISIPHON
TPUPOJIBI

IIK-6.2 Ymeer
pa3pabaThIBaTh CXEMBI

CHHTEe3a OMOMAaTepHaioB

TIK-6.3 Brmanmeer
aNTopuTMaMH  pa3pabOTKH
CXEM U TEXHOJIOTMU CHHTE3a
OmoMarepuaioB, B  TOM
YHClie MaKpOMOJIEKYJIIpHON
TIPUPOJIBI

[IpodeccronanbHbII
crangapt 26.014
Crenpaamuct B 00J1acTH
pa3paboTKH, COMPOBOXKICHHUS
Y UHTErpaluu
TEXHOJIOTHYECKUX MTPOIIECCOB
Y TIPOM3BOJICTB B 00JIaCTH
OMOTEXHUYECKUX CUCTEM H
TEXHOJIOTUI

(YTB. mprKazom
MuHucrepeTBa Tpyia u
colMalibHOM 3a1uThl PO ot
28 nexadpst 2015 r. Ne 115710)

A/01.6 Hayunsie
HCCIICIOBAHUS B 00JIaCTH
CO3JTaHUS OMOTEXHHIESCKUX
CHCTEM M TEXHOJOTHI
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5 AHHOTAIIUA PABOYUX ITPOI'PAMM JUCHUILJIUH, ITIPAKTUK U THA
5.1 IncuunuHbl 00513aTEJILHON YacTH

AHHOTanus padoyeil NPOrpaMMbl AU CUMIIJIMHBI
«MHOCTpaHHBIH A3BIK»

1. Heas auCUMIUVIMHBI — TpuoOpeTeHrue oOydwarouMucs oOmel, KOMMYHUKATUBHOM U
npodecCHOHATbHONW KOMIIETEHIIMH, YPOBEHb KOTOPBIX HA OTIENBHBIX JTamax S3bIKOBOW MOJArOTOBKU
MO3BOJISIET UCTIOIH30BATH MHOCTPAHHBIH S3BIK MPAKTUIECKU KaK B IPOPEeCCHOHATBLHOM (ITPOU3BOICTBEHHOM
Y Hay4yHOM) JAESATENBHOCTH, TaK U JUIS 1IeJIe caMooOpa3oBaHUsl.

2. B pesyabTare n3yueHus AMCUMILIMHBI 00YYAIOIIMIiCS 10JI2KEeH:

Obaaoams clenyOIUMUA KOMIIETEHIMSIMA U HHIAUKATOPaMU UX JTOCTHKEHUS :

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

3nams:

- OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCMYECKHX €IMHUIlI U OCHOBHBIE CIOBOOOpa3OBaTEIbHBIE
MO/IENH;

- pyCCKHE€ SKBHUBAJIEHThl OCHOBHBIX CJIOB M BBIP@XEHHUIl peud B MpOIEcCe MEXKINYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJCHCTBUS;

- OCHOBHBIE IIPUEMBI U METOIbl peeprpoBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

- MACCUBHYIO U aKTUBHYIO JIEKCUKY, B TOM YHCJIE OOILEHAYYHYIO U CHEIHAIbHYI0 TEPMHHOJIOTHIO,
HE00X0IUMYIO JUIsl pabOThI HaJl TUTIOBBIMH TEKCTaMU;

- IpHUEeMbI pabOThI ¢ OPUTMHAIBLHON JINTEPATYpOil HAa HMHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTHHAIILHON JIUTEPATYPOH Ha HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTM IIEPENMCKYy HA H3y4aeMOM S3bIKE€ C LEIbI0 MEXIJIMYHOCTHOTO M MEXKKYJIbTYPHOTO
B3aUMOJICHCTBHS,

- BECTH PEYEBYIO JEATEIbHOCTh IPUMEHMTENBHO K cdepe ObITOBOH U MNpodeccHoHanbHOU
KOMMYHMKALUH.

Braoemy:

- UHOCTPAHHBIM S3bIKOM Ha YPOBHE MEXJIMYHOCTHOI'O M MEXKYJIBTYPHOTO OOLIEHUs, HABBIKAMH U
YMEHUSIMH pPEYEBOM JIEATEIBHOCTH IPUMEHUTEIbHO K cdepe ObITOBOM U  NpodecCHOHANbHOM
KOMMYHHKAIMH, OCHOBAMHU IIyOJIUYHOH peuy;

- OCHOBaMH pedepupoBaHMsl 1 aHHOTUPOBAHUS JIUTEPATyphl HA U3y4a€MOM MHOCTPAHHOM SI3bIKE.

3. Kpartkoe cogep:xaHue Iy CHHILIAHBI

Pa3znen 1. 'pammaTrueckue u JIEKCHYECKUE TPYIHOCTH U3y4aeMOTrO SA3bIKA.

1.1 CnpsxkeHue M U3MEHEHHUE IJ1arojia-cBsi3Ku B (popMax HACTOSILEro BpeMeHU. BupoBpeMeHHbIe
¢opmbl  rnarosioB. OOpazoBaHue (OpM HPOCTBIX, MPOJOKEHHBIX, NEepPEeKTHbIX U HepdheKTHO-
IIPOJIOJKEHHBIX BpeMeH Iiiarosia. BonpocurenbHble NpeaaokKeHnus B pa3InyHbIX BpeMeHax. OOpa3zoBaHue
OTPHILATENBHBIX (POPM TJIarosia B pa3IMyHbIX BpEMEHaX.

1.3 OOpa3zoBaHue NPOCTHIX, MPOJODKEHHbIX, MNEP(EKTHBIX BPEMEH TIJIarojbHbIX (GopM u
ynoTpebinernne (opMm crpagarenbHoro 3aiora.l.4. BupoBpemenHsle ¢opmbl riarosnoB. OOpa3oBaHue
IPOCTBIX, MPOJOJDKEHHBIX, MEePPEKTHBIX U MNep(HeKTHO-NPOJODKEHHBIX BpeMeH. BompocutenbHble
NPE/UIOKEHUsT B pa3iMyHbIX BpeMmeHax. OOpa3oBaHME OTpHMLATENBHBIX (OpPM TIJlarosia B pazIMYHBIX
BpEMEHaXx.

1.4 Ipuvactus. [lpuyactus HacTosIero U mpoieero BpeMenu. IlepdexTabie opMbl IpHUUaCTHS.
Mecto npuyacTHii B IpeayoxKeHu. AGCOTIOTHBIN MPHUYACTHBIH 000pOT.

1.5 NUndunutus. @opmel undunutuba. [Ipogomkennsiii 1 neppexTHsll UHPUHNTHB. DyHKIUN
MHOUHUTHBA B NpeuiokeHnu. O0pa3zoBaHue U yrnoTpedieHrne HHPHUHUTUBHBIX 000POTOB THUIA «CIOXKHOE
MOAJIEXKAILEE» U «CIIOKHOE JIOTIOJTHEHUEY.
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1.6 MopanbHnsble rnaroisl. CTpykTypa npemioxkenus. [IpuHiume! ciioBooOpazoBanus. CokparieHus
(ab0peBuarypsr). O603HaueHUe AaThl [IpaBuia YTCHHUS XUMHUYECKHUX JIEMEHTOB, 0003HAYCHHI U HOPMYIT
HEOPraHUYECKUX COCIMHEHUN M YPaBHECHUN XMMHMUYECKUX peakuuid. [IpaBuiia 4TeHUs eIMHUL U3MEPEHMUS.
[IpaBuna yTeHMsS HAMMEHOBAHU OCHOBHBIX OPraHUYECKUX COEAUHEHHUI.

Pa3nen 2. Pa3BuTHe HaBBIKOB UTEHUSI TEMATUYECKUX TEKCTOB.

2.1 YreHune TEKCTOB MO TEMaM:

2.1.1. BBeneHue B CIeIMAIBHOCTD

2.1.2. I.1. MenneneeB

2.1.3. PXTY um. /.. MenneneeBa

2.1.4. Hayka 1 Hay4Hbl€ METO/Ibl, HAyYHbIE CTAThU

2.1.5. CoBpeMeHHbIE UHKEHEPHbIE TEXHOJIOTUI

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xumunueckas mnaboparopus. TexHuka Oe3zomacHoctd B Jjaboparopuu. HM3mepeHus B
XMUMHYECKOH 1abopaTopuu

2.1.8. Xumus Oymayiiero.

2.1.9. buotexnonorua @apmaneBTUYECKUE IPOU3BOCTBA.

2.1.10. 3enenas xumus. [IpoOGiaemsl 3K0JIOTHN.

2.2 Ilonatue o Buaax ureHus. [IpocMOTpoBoe uTeHHME Ha NpuUMepax TEKCTOB o xumuu, J[.M.
Mengeneere, PXTY uwm, JI.11. Menaeneena.

AXTUBH3AIMS JIEKCUKH MPOYUTAHHBIX TEKCTOB.

2.3 H3yyaroniee YTeHHE HAyYHBIX U HAYYHO-TIOMYJISIPHBIX TEKCTOB 10 BHIOPAHHOM CHEHaTbHOCTH
Ha npumepe TekcTtoB: «Hayka u HayyHble METOMBI», «XHUMHUYECKOe Mpeanpusatue», «CoBpeMeHHbIE
WHXEHEpHbIE TEXHOJIOTUM», «XuMHueckas gaboparopus. TexHuka Oe30macHOCTH B JabOpaTOPHU.
N3mepenuss B xumudeckoil mabopartopum», «Xumusi Oymymiero. CoBpeMEHHbIE TEHICHIIMM Pa3BUTHS
Haykn», «buorexnosnorus. dapmareBTuUeCcKre MPOU3BOJICTBAY, «3eneHas xumus. [IpoOiaemMbl F3K0I0TUmY.

Jlexcuueckne OCOOCHHOCTH TEKCTOB HAyYHO-TEXHWYECKOW HANPABJICHHOCTU. TepMUHOJIOTHS
Hay4YHO-TEXHUYECKOH JINTEPaTyphl HA U3y4aEMOM SI3BIKE.

Paznen 3. [Ipaktrka ycTHOU peun

3.1 IlpakTHka yCTHOM pedr Mo TeMaMm:

3.1.1. «I'oBopuM o cebe, o cBoeit Oyaymei mpodeccuny,

3.1.2. «Moil yHHBEpCUTETY,

3.1.3. «YHUBEpPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 MoHouoruyeckas peyb o Teme «o cede u o Oyayiied npodeccuny. Jlekcuueckne 0cOOEHHOCTH
MOHOJIOTMYECKOM peyn.

3.3 PedeBoii STHUKET MOBCEIHEBHOTO OOIICHMS (3HAKOMCTBO, MPEJCTABJICHUE, YCTAaHOBJICHHUE U
nojJiep>)kaHue KOHTaKTa, 3ampoc U coolmieHue uHbopManuu, moOyxaeHue K ACWCTBUIO, BBIPaKEHHE
MPOCKOBI, COrIacus).

Oco0eHHOCTH JUAIOTUYECKOU peuu MO MPOMIEHHBIM TEMaM.

Paznen 4. OcoGeHHOCTH SI3bIKa CHEIUATbHOCTH

I'paMmMaTnyeckue TpyJHOCTH SA3bIKA CHIEUAIBHOCTH:

4.1. I'pamMmaTHUeCKUE U JIEKCUYECKUE TPYIHOCTH SA3bIKA CIIEHUAIBHOCTH:

Pa3znuunHbie BapraHThI epeBOia MPUYACTHI Ha PYCCKUH A3bIK. [IpruuacTHBIE 000POTHI M IPHUEMBI HX
IIEpPEeBO/Ia Ha PYCCKUMN A3BIK.

4.2. CocnararenbHoe HakJOHEHHE. POPMBI COCIIAraTeabHOrO HAKIOHEHUS B M3y4aeMOM S3bIKE.
MopanbHble Tarojibl U UX HUCIHOJIb30BAaHUWE B MPEUIOKEHUSX B COCIArareIbHOM HAKJIOHEHUU. THIIbI
YCIIOBHBIX IPEUI0KEHNNH. BapraHThl epeBoaa MpeIoKEHUI B COCIAaraTeIbHOM HAaKJIOHEHUHU U YCIIOBHBIX
npeuioxxenuil. [Topsaok cinoB B npeiokeHnd. OMpaTHuIecKue KOHCTPYKIIHH.

4.3. V3ydyeHue mpaBui MepeBoja pazauuHbIX GopM MHOUHUTHBA U MHOUHUTUBHBIX 0OOPOTOB Ha
PYCCKHH SA3BIK.

4.4 N3zyuaroliee 4YTeHNne TEKCTOB 110 TEMATUKE:
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1) «JIaboparopusi»

2) «MI3mepeHus: B XUMUYECKOH J1ab0paTopum».
CrunucTuyeckue OCOOEHHOCTH CIENHUATBHOW HAay4YHO-TEXHUYECKOW jmTeparypbl. OpraHu3amnus
paboThl CO cIHeUaNbHBIMU clioBapssMu. [loHATHE O pedepupoBaHMM W AHHOTHPOBAHUHM TEKCTOB II0
cnernranbHOCTH. [lorick HOBOW WHQOpMaIUu Mmpu padoTe ¢ TEKCTaMU U3 TEPUOAMYSCKUX W3JIaHUU U

MOHOTpaduii, THCTPYKIHH, MPOCTIEKTOB ¥ CIIPABOYHON JIUTEPATYPHI IO PACCMATPUBACMOI TEMaTHKE.
4. O0beM yueOHOM THCHHMIIINHBI

Cemectp Cemectp
Beero 1 cemec 2 ceMec 3 cemecT 4 cemect
Bun yaeOHol paboThl Y A P A P y P A P
IE Kajl. 3E Kajl. 3E KaJl. 3E KaJl. 3E KaJl.
q, q, q. . T,
Obwast TPYROEMKOCTE | o | 551 | 20 | 72,0 | 20 | 720 |20 72,0 | 3,0 108,0
AMCIUILINHBI
Konraxrnast pabora— | o | 534 1 03| g0 | 03| 80 03| 80 |03| 80
ayIUTOPHBIC 3AHATHSA:
Hpaxrirectite saiAThs | o | 334 | 03| 80 | 03| 80 03| 80 |03| 80
(I3)
Camocrosirenbias 68| 244 |1,7| 60,0 | 1,7 | 60,0 | 17| 60,0 | 1,7 | 64,0
padora
KonrakrHas ] ) ] ]
caMOCTOsITeIbHAs paboTa
CaMocTosTEIBHOE 6,8 1,7 1,7 1,7 1,7
W3y4YEHUE Pa3/eiioB 244.0 60 60 60 64,0
TACIUATUINHEL
Buabl koHTpOJIS:
Bun kourpous u3z YII + + +
IK3aMeH 1,3 | 470 | 0,1 4.0 0,1 40 |01 40 |10 36,0
KonraktHas pabora -
MIPOMEKYTOYHAS 1,0 0,2 0,2 0,2 0,4
1,3 0,1 0,1 0,1 1,0
arTecTalus
[ToarotoBka K 5K3aMeHYy. 46,0 3,8 3,8 3,8 35,6
Bux wrorosoro 3auer 3auer 3auer JK3aMeH
KOHTPOJIS:
Cemectp Cemectp
. Bcero
Bun yue6noit 1 cemectp 2 cemecTp 3 cemectp 4 cemectp
S Acrtp. Acrtp. AcTp. AcTp. .
padboThI IE CTp IE CTp 3E CTp 3E CTp 3E Actp
q, q, q, q, q.
OOmas
TPYIOEMKOCTb 9,0 243 2,0 54 2,0 54 2,0 54 3,0 81
JIACIIAIUTHHBI
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KonrakrHas
padora —
ayJIUTOPHbIE

09 | 2475 | 0,3 6 0,3 6 0,3 6 0,3 6

3aHATHUA:

[IpakTrueckue

samstust (113) 09 | 2475 | 03 6 0,3 6 03 6 0,3 6

CamMmocTosTeIbHASA
pabora
KonrtakTHas

6,8 183 1,7 45 1,7 45 1,7 45 1,7 48

CaMOCTOATCIbHAA - - - -
pabota

6,8 1,7 1,7 1,7 1,7
CaMocTosITeENILHOE

W3yUYEHHE Pa3/IeioB 183 45 45 45 48,0
TUCHUTIINHBI

Buabl koHTpOJISA:

Bua kourpoJis u3
i

JK3aMeH 1,3 35,25 0,1 3 0,1 3 0,1 3 1,0 27
KonrtakthHas pabora
—  TPOMEXYTOYHAas 0,75 0,15 0,15 0,15 0,3
aTTecTarus 1,3 0,1 0,1 0,1 1,0
IloaroroBka x
dK3aMEHYy.

34,5 2,85 2,85 2,85 26,7

Buja urorosoro
KOHTPOJIS:

3auer 3auer 3auer DK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«HcTopus (ucropusi Poccun, Bceodmasi uCTOpU)»

1 Heap aucuuminHbl — GOPMUPOBAHKE Y CTYIEHTOB LIEJIOCTHOTO MPECTABICHUS 00 UCTOPHUECKOM
npomuioM Poccun, ee MecTe BO BCEeMHUPHO-UCTOPUYECKOM IPOIIeCCe.

2 B pe3yabTraTe H3y4eHUs1 AUCHHUILIMHBI 00y4aKOIIUICS JOJIKEH:

Obaadoams clenyOIUMUA KOMIIETEHIIMSIMA U UHIAUKATOPAMU UX JTOCTHKECHUS:

VK-5.1, VK-5.2, YK-5.3, YK-5.6, VK-5.7, VK-5.11, YK-5.12, YK-5.13.

3name:

— OCHOBHBIE HaIPaBIIEHUs, TPOOIEMBI U METOIbI UCTOPUUECKON HAYKU;

— OCHOBHBIE JTalbl M KJIIOYEBBIE COOBITHS UCTOpHHM Poccun W Mupa; OCOOCHHOCTH Pa3BUTHS
POCCHIICKOTO TOCYapCTBA, BBIIAIOIIUXCS IeATENeH OTeUeCTBEHHOM 1 BCEOOIIe NCTOPHH.

Ymemn:

— COOTHOCUTBH OOIIIME UCTOPUYECKHE TMPOILECCHl M OTAENbHbIE (DaKThl; BBIABIATH CYIICCTBEHHBIC
YepThl UICTOPUUYECKUX MTPOLIECCOB, SIBIICHUN U COOBITHII; aHATM3UPOBATH COIIMATLHO -3HAYUMBIE TPOOIEMBIL;

— QopmynmupoBaTh M apryMEHTHUPOBAHO OTCTAWBATh COOCTBEHHYIO TMO3MIMIO MO Pa3IUYHBIM
npo0iemMaM UCTOPHUH.

Brnaoemo:

— TIpeACTaBIICHUSMHU 00 UCTOPHH KaK HayKe, €€ MECTe B CUCTEME T'yMaHUTAPHOTO 3HAHUS;

— IPEJCTaBJICHUSIMH 00 OCHOBHBIX ATalax B UICTOPUU YEIIOBEYECTBA U UX XPOHOJIOTHUH;

— KaTeropUaJIbHO-NIOHATUITHBIM aNnapaToM U3y4aeMOU JUCUUILTUHBL
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— HaBbIKaMU aHaJIn3a UCTOPUYCCKUX UCTOYHHUKOB.

3 Kpartkoe coaep:kanue JHCHUIITHHBI

Paznen 1. Ucropusi B cucreMe COHHMAJLHO-TYMAHHUTAPHBIX HayK. OCHOBBI MeTO010JI0TMU
ucropnyeckoii Hayku. Oco0eHHOCTH CTaHOBJIEHHSI TocyJapcTBeHHOCTH B Poccum mo cpaBHeHHMIO ¢
eBpOINeliCKIMH paHHeCpeIHEeBEeKOBbIMH IoCy1apCcTBAMM.

1. 1. Mecro ucropuu B cucTeMe HayK. /lpeBHeiilllee NMpouuioe 4ejoBeYyecTBA M IepBble
uuBHiIM3anuu. [lpeamer ucropudeckoit Hayku. Pons Teopun B mo3Hanuu npouuioro. CymHoCcTh, GOpMBI,
(GYHKIMU HCTOPUYECKOTO 3HaHUsA. [IOHSATHE MCTOPUYECKOTO MCTOYHHUKA, KiACCH(UKAIUS MCTOPUIECKUX
uctouHukoB. Mcrtopuss Poccun — HeoTbemiiemas 4acTh BCEMHUPHOM MCTOpUH; 00lIee U OCOOEHHOE B
HCTOPUYECKOM Pa3BUTHUU.

Antponorenes. Heonutuueckast peBomtonus. CoumanbHbld cTpoi. Pa3znoxeHue nepBOOBITHON
oOuunbl. [luBmnmszammu [IpeBnero Bocroka. ['ocymapctBa antuuyHoctu. Hapoapl u  1apeBHelimiue
rocyaapctBa Ha Tepputopun Poccun. OtHorenes cnassin. Benukoe Ilepecenenue napoos B 111-1V BB.

Tpaguionsbie (GOpMbI COLIMATIBHONW OpraHu3allii €BPOINEHCKUX HApOJIOB B JOrOCYIapCTBEHHBIN
nepuoj. Bo3HUKHOBEHNE paHHECPEIHEBEKOBOM roCy1apCTBEHHOCTH B EBporie.

OTHOKYJABTYpHbIE M COLMAIBHO-TIOJUTHYECKUE  TPOIIECCHl  CTAHOBJIEHUS  POCCHMCKOU
rocyaapctBeHHOCTH. Hauano poccuiickoii rocynapctseHHOCTH. [IpeBHss Pycs. [IpunsaTue xpuctuancrsa.

1.2. Cpeanue Beka. MecTo cpeTHEBEKOBBSI BO BCEMUPHO-UCTOPUIECKOM Tporiecce. Pycckue 3emin
B XII-XIII BB. MoHrono-ratapckoe HamiecTBue Ha Pych. DkcmaHcus B 3amajHble U CEBEpO-3amajHbIe
pycckue 3emiid. Bennkoe KHSKECTBO IMTOBCKOE U Pycckoe rocynapcTso.

CxtaibiBaHHE OCHOB HaIlMOHAJBHBIX TocynapcTB B 3amanHoi EBpomne. O6pa3zoBanne Poccutickoro
roCcyJapcTBa, €ro UCTOPUYECKOE 3HAUYEHUE.

1.3. HoBoe Bpemsi. Y ucrokoB HoBoro Bpemenn. OCOOEHHOCTH COCIIOBHO-TIPEACTABUTEIHLHOM
MoHapxuu B EBporne u Poccun. Havanmo XVII Beka — amoxa BceoOIiero eBporneickoro kpusuca. Poccus B
XVI B. - XVII BB. CHHXpOHHOCTb KPU3MCHBIX CUTyalllid B pa3HbIX cTpaHax. «CMyTHOE Bpems» B Poccun.

I'enesuc kanutanusma. Ero gopmer u cocymiectBoBanue ¢ aneMenTamu ¢eonanuzma. OcoOeHHOCTH
paznuuHbix peruoHoB EBpomnbl.  ®dopmupoBanue MupoBoro peiHka. [logbemM MaHydakTypHOTO
poun3BoAcTBa. POPMUPOBAHNE BHYTPEHHHUX PHIHKOB.

I'enesuc camonepxkaBusi B Poccuu. «Btopoe uzganue» kpenoctHudectBa — CoOopHOE ynoKeHue
1649 r. u ropuaudeckoe opopmieHHE KPerOCTHOTO MpaBa. CeKysipu3aius pyCCKON KylIbTYypPBI.

Pa3nen 2. Ot HoBoro k HoBeiimemy Bpemenu. Poccuiickast umnepusi B XVIII — nayane XX
B.

2.1. XVIII Bek — BeK MOJePHHU3AIMN M MPOcBelieHUus. VieliHpIe W COIMAIBHO-TTOTMTHYCCKUE
ucroku [IpocBemenusi. OCHOBHBIE YE€PTbl NPOCBETUTENBCKOM HICOJIOTMM: YEJIOBEK U TOCYIapCTBO,
«ECTECTBEHHOE IIPaBoOy, 3THKA. Mes nmporpecca Kak rocnoJCTBYIOIIEE TeUEHUE B OOIIECTBEHHOI MBICIIH.

Pedopwmsr Ilerpa | kak mepBas momsiTka MOJAEpHU3ALUU CTpaHbl, €€ ocobeHHoCcTH. DopMHUpOBaHHE
Poccuiickoit umnepun. OCHOBHBIE HANpPABJICHUS «EBPOIEU3ALMI» CTPaHbl. ODBOJIIOIMS COLMAIBHON
CTpYKTyphl oOmmiecTBa. [lanpHeliee pacumupenue rpanul] Poccuiickoit mmnepuu. Poccuss B smoxy
npocseleHHoro abcomorusma. Poceus u EBpona B XVIII Beke. I3MeHeHMsI B MEX TyHAPOIHOM TOJI0XKEHUU
Poccuiickoit uMnepun.

2.2. XIX croaerue. Ilpombimenssiii nepesopotr B EBpomne um Poccun: obuiee m ocobeHHoe.
Baxueiimue ycnosus nepexojia Poccuu kK ”HAyCTpHaTIbHOMY OOIIECTBY — pEIICHNE KPECThSIHCKOTO BOIIpoca
U OrpaHuYeHHE caMojepxkaBus. JUINTENbHOCTb, HEMOCIEN0BATENBHOCTh, LMKIMYHOCTh IpoIiecca
Oyp>kya3Horo pedopmupoBanus. EBpomneiickas peBomrorus 1848—1849 rr. toru, 3HaueHue, HICTOPUUYECKUE
MIOCJIEICTBUS.

Ponp cyOwekTuBHOrO (pakropa B mpeojojieHHMH otcraBaHus. Pedopmbl XIX Beka, MX 3HaUCHHE.
Oo6mecTBenHbie qBKeHNS B XIX Beke.

2.3. Poccuss m Mup Ha pyOexke BekOB: Kpu3uchbl pa3BuTusi. OOIIKMe HUTOTM POCCHHCKOM
MOJIepHH3alKK K Havany XX Beka.
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CootHomieHue nosutudyeckux cuil B Poccunm B Hauane XX Beka. Hapacranume kpusuca
camozepkaBus. [lepBast poccuiickast peBomonusi. OOpa3oBaHue NOIUTUYECKUX MapTHid. ['ocyaapcTBeHHas
nyma Hadana XX BeKa Kak IEpBbIM OIBIT pOoCCUHCKOro napiaameHTapuszma. CTOJIBIIMHCKAs arpapHas
pedopma. [lepas mupoBas BoiiHa u yuactue B Heil Poccuu. deBpanbckas peBosonus 1917r. u KopeHHBIE
M3MEHEHHUS B MTOJINTUYECKON KU3ZHU CTPAHBI.

Paznen 3. Bcemupno-ucropudecknii npomecc u XX Bek. OT COBeTCKOro rocyaapcrBa K
coBpemeHHOIl Poccru. OcHOBHBIE TeHIEHIIMM MHPOBOI0 PAa3BUTHSI HA COBPEMEHHOM JTarle.

3. 1. Hauaso HoBeiimero Bpemenu. ®opMupoBaH#e U CYIIHOCTh COBETCKOTO CTPOst. MapKCHU3M Kak
UJIE0JIOTHYECKasi OCHOBA PEBOJIIOLIMOHHBIX IpeoOpa3zoBaHuil U poccuiickue peanuu. [loaroroska u nodena
OxTs6pbckoro BoopyxeHHoro Bocctanus B [lerporpane. I Becepoccuiickuii che3n COBETOB U €T0 PEIICHUS.
DKOHOMHYECKAs U COLMANIbHAS TOJUTHKA OOJIbIIEBUKOB.

Hroru nepBoit MUpOBOi1 BOMHBI. Bepcanbckas cucremMa MexXIyHapOHbIX OTHOIIECHUH.

I'paxxmanckast BoiiHa W wHOcTpaHHas uHTepBeHiusa. Cyapba u 3naueHue HOIla. YTepxknenue
onHomapTuitHoW mnosmtudeckoi cuctembl. OOpazoBanue CCCP. Ilomutnueckas Ooppba B mapTuu u
rocynapcree. CCCP B rompl nepBbsIxX msaTiieTok (koner 20-x rr. — 30-e rT.).

MupoBoii sxoHOMHuYecKui kpuzuc 1929—-1933 rr. u BapuaHThl BbIXOJa U3 Hero. ToTaiutapusm B
EBpone. ®opmupoBanue pexuma JUyHOM Biacth CranmHa M KOMAaHIHO-3IMUHHCTPAaTUBHOW CHCTEMBI
yrpasienusi rocynapctBoM. Koncrurynms CCCP 1936 r. Buemnsas mommtuka CCCP B 20-30-e rT.
HesarenbHocts KomuHTEpHA.

3.2. Bropasi mupoBasi Boiina. Beimkasi OtedecTBeHHasi BoiiHa: «be3 cpoka naBHocTu». Mocksa
n MockoBckas o0Omacte B roasl Bemuxoi OrteyecTBeHHON BOWHBEL (OCHOBHBIE JTalbl Benmkoil
OrteuecTBeHHOM BOMHBI. KOpeHHOM niepesioM B X01€ BOMHBI.

CoBeTckuii ThUT B TOJIbI BOiHBEL. bopr0a B ThuTy Bpara. IlapTtuszanckoe asmxeHue. YemoBeueckue u
MaTepHuaibHbIE IOTEPH B XOJ BOMHBI.

Pemarommii  Bkmanm CoBerckoro Coroza B pasrpom dammsma. HropHOeprckuii mporecc Haf
HAI[UCTCKUMHU BOCHHBIMU MPECTYMHUKaMU. Xa0apoBCKUI IpoIiecC.

3. 3. CCCP u mup c¢ nocjieBoeHHOTro nepuoaa a0 1991 r. Mi3smeHeHne COOTHOMICHHS CHJT B MUPE
1ocJie BTOpoil MUpOBOM BOMHBI. Hauano «xosionHoi BovHb. «J{okrpuna Tpymsna» u «llnan Mapmamnay.
dopmupoBaHue OUNOJISPHOTO MUpa. B3aMOOTHOIIIEHHS CO CTpaHAMU «HApOAHOM AeMokpaTuny. Co3nanue
Cosera sxoHOMHuecKoi B3aumoniomoru. Koudmnukt ¢ FOrocnasueii. Opranuzanus CeBepoaTaaHTUYECKOTO
noroBopa (HATO). Co3zmanune Opranuzanuu Bapmasckoro gorosopa. Boiina B Kopee. TpymHocTn
nocieBoeHHoro pasutust CCCP. YikecToueHHE MOJUTHYECKOTO PEXHMa U HUJICO0JIOTMYECKOT0 KOHTPOJIS.
[TomeITKM 0OHOBIEHHS «TOcynapcTBeHHOTo conranuizmay. XX cbe3n KITCC u ocyxieHne KyJibTa JUMYHOCTH
Cranuna. «OTTenenb» B IyXOBHOU cdepe.

DOkoHomuueckue pedopmbl cepeauHsl 60-X TOA0B, MPUYMHBI UX He3aBepuleHHOCTU. «['ocymapcTBO
onarogeHctBus». IV u V Pecniybnuka Bo @panuuu. ObpazoBanue u Pa3zutue OPI'. «OxoHOMHUECKOE
gyno» Snonun. Pacman xonmonuansHOU cuctembl. HeoxoncepBatuzm BenukoOputanuu. PeiiroHomuka B
CIIIA.

Hapacranue kpu3ucHbIX sBJIeHHI B coBeTckoM obmectBe B 70-e — cepeaune 80-x romoB. Hosas
Konctutynus CCCP. Konuenuust «pasuroro couuanuzMa». Braemnss nomurtuka CCCP B xoHue 60-x
Hayase 80-X IT.: OT pa3psIKu K 000CTPEHUIO MEXTYHAPOJHONH 0OCTaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, IL€JH, 3aJaud, OCHOBHbIE ATambl, pe3ynbTaThl. Pacmag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBIE TeHEHIIUM MHPOBOr0 Pa3BUTHSI HA cOBpeMeHHOM JTane. CTaHOBJeHHEe HOBOW
poccuiickoii rocyrapcrBennoctu (¢ 1991- nmo nacrosiee Bpems). JInbGepanbHast KOHIEHIHS POCCUIHCKUX
pedopM: mepexo K peIHKY, ((OpMHpPOBaHKE TPaXIaHCKOTO 001IeCTBa U MpaBoBoro rocyaapcTsa. «lllokoBas
Tepanus» dKOHOMHUYecKuX pegopm B Hayane 90-x rogoB. Koncrturyuus Poccuiickoit ®@eneparuu 1993r.
MexxHanMoHaNbHbIe OTHOIICHUs. [lonmuTUueckue mnapTuM M OOIIECTBEHHBIE MABMKEHUS Poccum Ha
COBpeMeHHOM »Jtamne. Poccuss Ha mytw MonepHu3aumu. Poccuss B cucteMe MHpPOBOM 3KOHOMHMKHM M
MEXAYHapOAHbIX cBs3eld. MupoBoil s3xoHomuueckuid kpusuc 2008—2011 rr. HoBele reononutuyeckoe
peaiiy B MHpE W UX BIHMSHHE HA BHEIIHIOW MOIUTHKY Poccuiickoit @enepanuu. ['mobdanbHbIe mpoOiIeMbl
COBPEMEHHOCTH.
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4 O0beM yueOHOM TMCUMILINHBI.

O0beM TUCUMILTHHBI
Bua yueOHo# paGoThl Axax. | Acip,
3E
q, q,

OO0uasi Tpy10€eMKOCTb IV CIIUTIJIMHbI 4 144 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,3 10 36
B TOM 4mncJjie B popMe MPAKTHYECKOI MOATOTOBKH
(npu nanuuuu) i i )
Jlexmun 0,2 6 5,4
B TOM 4HcJjie B (hopMe MPaKTHUECKOW OArOTOBKH (npu Halu4uu) - - -
[IpaxTnueckue 3anstus (113) 0,1 4 2,7
B TOM 4HcJjie B (hopMe MPaKTHUECKOW OArOTOBKHY (npu Halu4uu) - - -
CamocrosiTejibHasi paboTa 3,45 125 93,15
KoHTakTHas camocTosiTebHAs padoTa
(AmmK uz VII ons 3au / 3au ¢ oy.) 345 ) )
CamocrosiTeTbHOE H3yUeHHE Pa3/ieioB QUCIUTUIAHBI (u1u Opyeue ’ 195 9315
BUObL CAMOCTOSIMENbHOU PAOOMbL) ’
Buja kouTpoJs:
IK3aMeH 0,25 9 6,75
KonTtakTHas paboTa — mpoMexyTOYHAs aTTeCTaIUs 025 0,4 0,3
IToaroToBKa K 9K3aMEHY. ' 8,6 6,45
Bujx uTOroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI

«IIpaBoBeneHue»

1. Less 1MCUHUITMHBI — OBJIaJICHHE OCHOBAMU ITPABOBBIX 3HAHUH; (OPMUPOBAHUE OCHOB IIPABOBOIL
KYJIBTYpPbI U IPAaBOMEPHOTO MOBEICHUS TPakIaHUHA CTPAHBbI.

2. B pe3yabraTe H3ydyeHUs JUCHHUILIUHBI 00yYAIOMIUICS TOJIKEH:

O6naaath ciaenyrOIUMI KOMIIETEHIUAMU U UHIUKaTOPAMU UX JTOCTHKEHUS:

YK-11.1; YK-11.2; YK-11.3; OIIK-3.3; OIIK-3.9; OIIK-3.10; OIIK-3.13

3namo:

— OCHOBBI POCCHUHCKOI TMPaBOBOW CHUCTEMBI M POCCHUIICKOTO 3aKOHOJATENIbCTBA, OCHOBBI
opranm3anu ¥ (QYHKIHOHUPOBAHMS  CYA€OHBIX Y  HHBIX  [PABONPUMEHUTENIBHBIX U
MIPaBOOXPAHUTENIBHBIX OPTaHOB;

— TPaBOBbBIE U HPABCTBEHHO-3TUYECKHE HOPMBI B chepe mpodecCHoHaNbHOM NesITeNIbHOCTH;

— TIPaBOBbIE HOPMBI, PEryIUpYIOIIME OTHOLICHHE 4YeJOBeKa K YeJOBEKY, OOIIECTBY,
OKpYKarollen cpere;

— TpaBa 1 003aHHOCTH TPaKIaHUHA;

— OCHOBBI TPYJOBOT'O 3aKOHOJATEIbCTBA;

— OCHOBBI XO34CTBEHHOTO TPABa;

— OCHOBHbBIE HANPABJICHUS AHTUKOPPYNIIMOHHON JeATEIbHOCTH B PO

Ymemy:

— HCIOJIB30BaTh dTUYECKUE U MPABOBHIE HOPMBI, PETYIUPYIONIME OTHOUIEHUE YEIOBEKa K
4eloBeKy, OOIIECTBY, OKPYXAIOIIEH cpelie, UCIIOIb30BaTh MpaBa U CBOOOIBI YeIOBEKa U IPaKIaHUHA
MpH pazpaboTKe COLMATBHBIX MPOEKTOB;

— HWCIOJb30BAaTh M COCTaBJIATh HOPMATHBHBIE W TMPABOBBIE JOKYMEHTBI, OTHOCSIIHECS K
npodecCHOHALHON JIeATENBHOCTH, MPEeANPUHUMATh HEO0OXOIUMBbIE MEphl K BOCCTAaHOBICHUIO
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HapyYIICHHBIX IPaB;
— peayM30BBIBATh IIPaBa M CBOOOIBI YENIOBEKA U TPayKIaHWHA B Pa3IMYHbIX cepax
KHU3HEAEATEIbHOCTH.

Braoemy:
— HaBBIKaMH MMPUMEHEHHsSI 3aKOHOJATEIbCTBA MIPU PEIICHUH MPAKTHYECKHUX 3a/1a4.
3 . KpaTkoe coaep:kaHue THCHUIIMHbI
Pa3zoen 1. Ocnoswbt meopuu cocyoapcmea u npasa
1.1 OcHOBBI TEOpUU TOCYIAPCTBA
1.2 OcHOBHI TEOpHH TIpaBa
Pa3zoen 2. Ompacnu nybauunoco npasa
2.1 OCHOBBI KOHCTUTYIIMOHHOTO TIpaBa
2.2 OCHOBBI aIMUHHCTPATUBHOTO TIPaBa
2.3 OCHOBEHI YTOJIOBHOTO TIpaBa
2.4 Koppymiiusi Kak COITMAIEHOE M TPABOBOE SIBJICHHE B COBPEMEHHOM OO0IIIeCTBE
2.5 OCHOBBI 3KOJIOTHYECKOTO TTpaBa
2.6 HopMaTiBHOE MpaBOBOE peryIHpoBaHHE 3alUThl HHPopManuu. [IpaBoBbie OCHOBBI
3aIMTHI TOCYIapCTBEHHOW TaliHbI
Pa3zoen 3. Ompacnu wacmnozo npasa
3.1. I'parknaHCcKOE MPaBO: OCHOBHEIE ITOJIOKECHHUS OOIIeH JacTH.
3.2. ABTOpCKOE M TIaTEeHTHOE MPABO M MPaBOBas 3alllTa PE3yIbTATOB HHTEIIEKTYAILHOM.
3.3. OCHOBBI XO3SIICTBEHHOTO (TIPEATTPHHUMATETHCKOTO) TIpaBa.
3.4. OcHOBBI CEeMEHHOTO TpaBa
3.5. OcHOBHI TPyIOBOTO MpaBa
Pazoen 4. Ocobennocmu npagosoco pe2ynrupoaHus npogheccUoOHaIbHOU O0esamenlbHOCmuU 8
OMOENbHBIX OMPACIAX XUMUYECKOU NPOMbIUIEHHOCTU
4.1 OcHOBBI HallMOHAJILHOM 0€30MaCHOCTH, FOCYIaPCTBEHHON MOJIUTUKH M 3aKOHOJATENbCTBO B
obsactu obecrieueHus siACPHON M paIualliOHHON 0€30MMacHOCTH.
4.2 OcoOGeHHOCTH MPaBOBOT0O PEryJIMPOBaHUS TPyAa paAOOTHUKOB XMMHUECKON MPOMBIIIIEHHOCTH.
4.3 HopmaTtuBHO-TIpaBoBasi 06a3a peryimpoBaHUs XMMHUYECKON M HE(PTEXUMUYECKON OTpaciu B
Poccun.
OO611ee KOJIMUECTBO Pa3eiioB 4.

4, O0beM y4eOHOi JUCITUTNIMHBI

O0BbeM THCHUILTHHBI
Bua yueOHo# padoThl Axax. | Actp.
3E
q, q,
OO0masi TPy10eMKOCTh IV CHUTIIHHbBI 3 108 81
KonTakTHasi padoTa — ayANTOPHBIC 3aHATHSA: 0,22 8 6
Jlexun 0,11 4 3
[Tpaktnueckue 3anstus (113) 0,11 4 3
CamocrosiTesibHas padoTa 2,78 100 75
KoHTakTHas camocrosiTenbHas paboTa 0,2 0,15
2,78
CaMOCTOSATENBbHOE U3YUEHUE Pa3JIEI0B AUCITUIIIIMHBI 99,8 74,85
Bujx koHTpoJs: 3auer

AHHOTAINUA
padouell mporpaMMsl AMCHHMIIMHBI «Puaocodus»
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1. Heab nucuumiauabl «dunocodus» — chopMUpOBaTh y CTYACHTOB KOMIUIEKCHOE TPEICTABIICHUE
0 poyii 1 MecTe (punocouu B cuCTEME TYMAHUTAPHBIX, COIIMATBHBIX U €CTECTBCHHBIX HAYK, TO3HAKOMUTH
WX C oCHOBaMH (DUIOCOPCKOTO 3HAHMS, HEOOXOTUMBIMU JIJIsi PEIICHHUS TEOPETHUECKUX U MPAKTUICCKUX
3az1ay.

2. B pe3yabTaTte u3y4eHusi AUCHUIIMHBI 00yYAOMINIACS T0JIKEH:

OO6nanate ClIeayOIMMU KOMIETCHIIMSAMA U HHAUKatopamu ux noctmwkenus: YK-5.4, YK-5.5, VK-
5.8, YK-5.9, VK-5.14.

3HATh: OCHOBHOE COJICpP’KaHUE TTIaBHBIX (PUI0CO(CKUX IIKOJI M HAIIPABIICHUH, IPEICTABUTEIICH ITUX
IIKOJI, CBSI3b W pa3inyue UX QUWIOCOPCKUX WACH, CBSI3b HMCTOPHKO-(PIIOCO(DCKHX KOHICTIUH ¢
COBPEMEHHBIMH MPOOIeMaMH WHIANBUAYALHON M OOIIECTBEHHOM KU3HU

yMeTh: TOHHMMATh W aHAJU3UPOBATH MHUPOBO33PEHUECKHE, COIUAIbHBIE W WHIMBUIyaIbHBIE
npoOieMbl COBPEMEHHOW KU3HU; TPAaMOTHO BECTH JUCKYCCHUIO, aHaJIM3UPOBATh OCOOEHHOCTH
MEXKYJIBTYPHOTO B3aUMOJIEHCTBHS, OOYCIIOBJICHHBIE PA3IMYUEM STUUECKHUX, PEITUTHO3HBIX U IIEHHOCTHBIX
CHUCTEM, OMHPAasICh Ha HApaOOTaHHBIM B HcTOpUM (QUIocoPUU MaTepuan; MPUMEHSATh TOJYYCHHBIC
dbunocodckre 3HaAHUS K PEMICHUIO TPO(PEeCCHOHATBHBIX 3a/1a4;

BJIaJIeTh: NPEJICTaBICHUSIMH O (puiocopuu Kak HayKe U CUCTEME LIEHHOCTEH, ee MecTe B CHCTEME
T'YMaHUTAPHOTO 3HAHHWS, OCHOBaMH (MIOCO(CKOTO MBIIIJICHUS; KATeTOPUATBHBIM almnapaToM H3ydaeMou
JUCHMIUIMHBL, (QUIOCO(PCKUMH METOJaMHU aHalu3a pPa3IMyHbIX MpoOsieM, HaBbIKaMu (uiocodpckoit
KYIbTYphI JUISI BBIPAOOTKH CHUCTEMHOTO, IEJIOCTHOTO B3IUIsIa HA JEUCTBUTEIHHOCTh M MECTO XUMHH W
XUMHUYECKON TEXHOJIOTHUH B IIEJTOCTHOM KapTUHE MUpa.

3. Kpartkoe cogep:xanue IUCHHUILIHHBI

Brenenue. ®unocodus, ee mMporuCXoXIeHNE U POJIh B OOIIECTBE.

Pa3znen 1. OcHoBHBbIE (uiiocopckue MKOIbI.

Antnunas dumocodpus (mocokparuku, coducte, Cokpar, Jemokpurt, Ilmaton, Apucrorenb,
AJUIMHUCTHYECKU-pUMCKast (rtocodust). OCHOBHBIE TPOOJIEMBI CPEIHEBEKOBOW (uitocopuu M >MoxXu
Bospoxnenus. @unocodust Hosoro Bpemenn (XVII — XVIII BB.) Uneonorus Ilpoceemenus. Hemerkas
knaccuueckas ¢unocodus. Pycckas ¢umnocodpus XIX — XX BB. OCHOBBI MapKCUCTCKOW (uiocodum.
OcHoBHbIE HampaBlIeHUSI COBpEMEHHON (hrIocopuu.

Pa3znen 2. dusiocodpckue KoHIENUNHA OBITHS U TO3HAHMS.

[IpoGnema ObiTust B uctopuu punocopuu. I[loHsTus mMarepuanbHOrO U KaeanbHOro. OCHOBHBIE
¢unocodckue HampaBlIeHUs: MaTepuaau3M U uaeanusM. [IpuHIMI T106aTBbHOTO 3BOJIONUOHHM3MA B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa.

KoHuenuu npoctpaHcTBa U BpeMEHU B UCTOPHUH (HUI0CO(UU U HAYKH.

[Ipoucxoxxnenue co3Hanus. Poib Tpyna B NPOUCXOXKIECHUM CO3HaHUA. HMieanucrtuyeckue u
MaTepuaTucTHUeckue KoHuenuu co3HaHus. Co3Hanwe u Mo3r. CosHaTenbHOE U Oecco3HaTeNnbHOE.
Coznanue u s13piK. CO3HaHHE U CAMOCO3HAHUE.

Konuenuuu rHoceosornd B ucTOpUd GuiIocopuu: CEHCyanu3M, palMOHATIU3M, CKENTUIIHU3M,
arHOCTHUIIM3M, KOHUEMIMS BPOXKICHHBIX HUACH, anpuopusM. JlManekTHKa I[MO3HAHUSA: YyBCTBEHHOE U
parmonanabHoe. OCHOBHBIE TEOPUH UCTUHBI.

Paznea 3. IIpoGaembl yenoBeka B puitocodpun.

UYenosek kak npeamet unocodckoro aHanuza B uctopuu punocodun. [IponcxoxaeHne yenoBexa:
MIPUPOJIHBIE U COLIMANbHBIE YCIOBHUS aHTPOMOCOIMOreHe3a. brosornyeckoe M cOIMANbHOE B YelOBEKE.
WnauBua, vHAMBUAYAIBHOCTh, TIMYHOCTD.

CMbICH KM3HU U MpeAHa3HaueHue uenoBeka. JKu3Hb, cMepTh, OeccMmepTre. J[BIkeHne HeHaCHITHS,
€ro poib B coBpeMeHHOW u3Hu. llenn u nenHoctu. CBoOOJa BOJM U OTBETCTBEHHOCTH JIMYHOCTH.
HpaBcTBeHHBIC, peTUTHO3HBIE, ICTETUYECKUE IICHHOCTH.

Pa3nen 4. @unocopus ncropuu u odmecTsa

UenoBek B CHCTEME COIMANBHBIX cBsi3ed. JIMUHOCTH M Macchl, CBOOOJa W HEOOXOAUMOCTH.
Owmnocoust ucropun: GoOpMAIMOHHAS W I[MBUIM3AIMOHHAS KOHIEMIIMH HCTOPUYECKOTO Pa3BUTHSL.
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[Iporpeccucrckue v MUKIUIECKHE MOIeH pa3BuTus. [ modansHbIe TpobiaeMbl coBpeMeHHOCTH. KoHtenus
YCTOWYHMBOTO PAa3BUTHSI U CLICHAPHHU OY/IyILEro.

OObmectBo u ero crpykrypa. CoumanbHasi, MOJIWTHYECKass W AyXOBHas cdepsl oOmiecTBa.
Konnenmu rocynmapcrsa B ucTopuu (GHIOCOPCKONW MbICHU. ['paxkaaHcKoe OOLMIECTBO W IIPAaBOBOE
roCy/apcTBO.

Paznen 5. @unocopckue npodaeMbl XMMHH U XMMHYECKOH TE€XHOJIOTUH

Hayunoe u BHeHayyHoe 3HaHue. CTPYKTypa HAy4dHOrO 3HaHUS, ero MeTojbl U (opmbl. Hayunbie
PCBOJIIOLIMM M CMEHAa THIIOB palMOHAIBHOCTH. Hayka B COBPEeMEHHOM MHpe. OTHKA HAyKH W
OTBETCTBEHHOCTh YUCHOTO.

Hp06ﬂeMa COOTHOIICHUA HAYKH W TCXHHKH. COHI/IEUH)HI)IG MOCJICACTBUA HAYYHO-TCXHUYCCKOTO
mporpecca. OTHYECKHE U DKOJOTHUECKHUE HNMIICPATHUBBI Pa3BUTUA HAYKH W TCXHUKU.

MecTo XMMHHM B CHCTEME €CTECTBEHHBIX HayK. OcHoBHas HpO6J'ICMa XMMHU KaK HayKh H
IMPOU3BO/JCTBA. L[eJ'II/I H 3a1a4u XUMHYECKON TEXHOJIOTHH. CHGHI/I(l)I/IKa XUMHKO-TEXHOJIOTHUYCCKOI'O 3HAHUA
byHIaMEHTAILHOE M MTPUKITIAJIHOE, IMITUPUIECKOE H TEOPETHUECKOE.

4. O0beM yueOHOH TUCHUNIMHBI

Buner yue6HOM paboTh 3E Axkan. 4. AcTp. 4.
OO0uiasi Tpy10€eMKOCTb AN CIIUTITIMHBI 4 144 108
KonTakTHasi paboTa — ayAUTOPHBIE 3aHITHSI 0,33 12,4 9,3
Jlexuuu: 0,22 8 6
[IpakTuueckue 3aHATHS: 0,11 4 3
CamocrosiTesibHas padoTa: 3,42 123 92,25
CamMocCTOsATEeT HOE U3YUEHNE PA3ICIOB AUCITUTIITMHBI 3,42 123 92,25
Bua koHnTpos: DK3aMeH
IK3aMeH 0,25 9 6,75
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,4 0,3

0,25

[ToaroroBka K 3K3aMeHy 8,6 6,45

AHHOTAIUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«OCHOBBI IKOHOMUKH U YIIPABJIEHUS MPOU3BOICTBOM

1 Ieab AUCHUILUIMHBI — TOJYYEHHE CHCTEMbl 3HAHUU 00 PKOHOMUYECKUX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS  MPOMBIIUJICHHOTO  IMPOM3BOJACTBA B  CHUCTEME  HAI[MOHAJIbHOW  SKOHOMHKH,
(dbopMHUpOBaHHE HPKOHOMUYECKOTO MBIIIJICHUS W HCIOJIb30BAaHHE MOJYyYEHHBIX 3HAHHM B MPAKTHUECKOM
JIEITENLHOCTH.

2 B pe3yabTraTe H3y4eHUs1 AUCHHUILINHBI 00y4aKOIIUICS J0JIKEH:

Obnadoams cleqyOIUMUA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

VK-10.1; YK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4,; OIIK-3.5; OIIK-3.6;

OIIK-3.7; OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17
3namo:

- OCHOBBI SKOHOMUYECKOU KYJIbTYpHI, B TOM 4KcIie (UHAHCOBOM IPaMOTHOCTH;

- OCHOBBl POCCHUHCKOM MpPaBOBOM CHUCTEMbI MU POCCUMCKOTO 3aKOHOAATENIbCTBA, IPaBOBBIE U
HPaBCTBEHHO-3THYECKHE HOPMBI B chepe mpodecCHOoHaTbHON AeITeTbHOCTH;

- MPaBOBBIE HOPMBI, PETYIUPYIOIIUE OTHOIICHHE YeJI0BEeKa K YeTIOBEKY, OOIIECTBY, OKpYKarolei
cpene;

- OCHOBHBIE KaT€TOPUHU U 3aKOHBI SKOHOMUKH;

- OCHOBBI SKOHOMHUYECKOU JIEATEIBHOCTH MPEANPUITHS, €T0 CTPYKTYPY M OTPACIEBYIO CIEIU(HKY;
KITACCU(UKAIUIO IPEINPHUITHI 110 PAaBOBOMY CTATYCY;
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- CoZIepKaHKE ITANIOB pa3pabOTKU OMEPATHBHBIX IIAHOB PAOOTHI IEPBUYHBIX TPOU3BOICTBEHHBIX

IO PA3ACIICHUMN.

Ymemo:

- HCIIOJTH30BaTh 3HAHUSI OCHOB SKOHOMHMKHU P MPUHATHN 000CHOBAHHBIX PEIICHHHA B PA3IMIHBIX
00J1aCTSIX NEITEILHOCTH,

- UCIIOJIb30BaTh 3HAHUS OCHOB SKOHOMUKH TIPHU PEIICHUH MTPOU3BOJCTBEHHBIX 3a1a4;

- OCHOBaMHM XO35ICTBEHHOI'O U HKOJIOTMYECKOTO NpaBa;

- IPOBOJUTH TEXHUKO-3KOHOMUYECKHUI aHAIN3 MHKCHEPHBIX PEIICHUH.

Bnaoemy:

- HaBBIKAMH BBIOOPA SKOHOMHYECKH 000CHOBAHHBIX PEIICHUH B pa3IMIHBIX 00JIACTIX

KU3HEJESTEIbHOCTH;

- METOJIaMH Pa3pabOTKH MPOU3BOJICTBEHHBIX TPOTPAMM M TUIAHOBBIX 3aJaHUU JJIs1 TEPBUYHBIX

MIPOU3BO/ICTBEHHBIX MOPa3/ICICHHI;

- HaBBIKaMU BBIOOpA SKOHOMUYECKHA 0O0CHOBAHHBIX PEIICHUH C YIETOM UMEIOIIUXCSI OTPaHUYCHUN.

3 Kpartkoe coaep:kanue JMCLHUIIHHbI

Paspnen 1. Beenenne. OCHOBBI PHIHOYHOM YJKOHOMHKH

Tema 1: DxoHomMHuueckue mnOTpeOHOCTH, Oyara W pecypchl. DKOHOMHYECKHE CHUCTEMBl U HX
cymHocTh. OOIIeCTBEHHOE MPOU3BOJACTBO M SKOHOMHYECKHE oOTHomeHus. IIpom3BojcTBeHHbIE
BO3MOXHOCTH OOIIecTBa U SKOHOMUYECKUI BbIOOp. KpuBas mpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKOH
yOBIBAIOIIIEH MPEETHHOM MOJIE3HOCTH. THITBI U MOJIETTH SKOHOMHYECKHX CUCTEM. DJIEMEHT SKOHOMHUUYECKOU
cuctembl. TpaaunroHHas s5koHoOMu4eckas cucreMa. CoOCTBEHHOCTD: (POPMBI M IyTH UX MPeoOpa30BaHU L.

Tema 2: PerHOUHBI MexaHW3M crpoca W mpetokeHus. CoBeplieHHass M HECOBEpPUICHHAs
KOHKypeHIIUH. ToBapHBIM (PHIHOYHBIM) THUI OOIIECTBEHHOTO TMpou3BOJcTBA. CyYIIHOCTh W YCIOBHS
BO3HUKHOBEHMS pbIHKA. BUIbI PRIHKOB M UX CTPYKTypa. @yHKIMM phIHKA. ToBap u ero cBoicra. Cpoc u
NpeayiokeHne Ha polHKe. [IoHATHE «3acTUYHOCTEY. DNACTUYHOCTD CIIPOCA U MPEAJIOKEHUS, TOUeUHas U
nyroBasi. CoBepIlIeHHAas W HECOBEpIICHHAs KOHKypeHIMH. MoHomonus. Makcumuzanus npuObLIIN
MOHONIOJIUCTOM. OJIUronous.

Tema 3: [lonsiTue HalMOHATBPHOM SKOHOMUKH, OCHOBHBIE MAaKpPO’KOHOMHYECKHE IOKa3aTelH.
[ToHSATHS COBOKYITHOTO CHpOCa W COBOKYITHOTO MPEUIONKEHHS, (DAKTOPbI, BIUAIONIME HA UX U3MEHEHUS.
[ToTpebnenus u cOepexxeHusi. IKOHOMUYECKUN Kpyroobopot. IIpousBoacTBo, 0OMEH U pacipeeneHue.
[ToTpebnenue, cOepexeHne, MHBECTULIMN TOBAPOB U YCIYT.

Tema 4: ®unancoBas cucrema u (UHAHCOBas MOJUTHKA oOmiecTBa. ['ocynapcTBeHHBINH OIOKET U
rocyAapCTBeHHbIN 1oar. Hanoru u Hanorosasi cucrema.

Pa3znesn 2. JkoHOMUYECKHE OCHOBBI YIIPABJIEHUSA NPOU3BOJACTBOM

Tema 5: [Ipennpusitue kak cyObEKT PpIHOYHOTO XO35HCTBA. DKOHOMUYECKHE 3aKOHBI 1 0COOEHHOCTH
UX OPOSIBICHUS Ha npeanpuatud. Ponp crenuanucra XMMUYECKON mpomblnuieHHOCTH. [Ipeanpustue B
CUCTeME pBIHOYHOW dSKoHOMHKHU. [Ipenmpusitue — Kak CyYObeKT U OOBEKT NpeANpPUHUMATEIbCKON
JesTeNbHOCTH. 3aKoHOAaTeNnbHass 0aza MpeInpUHUMATEIbCKON JesTelnbHOCTH. HopmaTuBHO-TpaBOBBIE
aKThl, pErjJaMeHTUPYIOIUE JAeATeIbHOCTh mpeanpuatus. OpraHu3alMoOHHO-NIPABOBbIE  (OPMBI
MPEeANPUHUMATENBCKON AESITeNTbHOCTH U Kputepuu uX BbiOOpa. Dopmbl coOcTBeHHOCTH. BHemmHss u
BHYTPEHHSISI Cpe/ia MPEAIPUSITHSI.

Tema 6: MarepuanbHO-TeXHUYECKast 0aza Mpou3BoJcTBA. ChIpheBas U TOIUIMBHO-YHEPreTHUECKas
0a3a XUMHUYECKHX MpPOU3BOJACTB. [IpoM3BOJCTBEHHAas MporpaMMa U TPOU3BOJCTBEHHAs MOIIHOCTh
npennpusaTus. KadecTBo U KOHKYpPEHTOCIOCOOHOCTh MPOAYKIIMU. DKOHOMUYECKOe 000CHOBaHHE BHIOOpA
CBIphsl U TOIUIMBA. PecypcocOepeikeHue. ANbTepHATUBHBIE UCTOYHHMK CHIpbS M dHepruu. OpraHuzanus
CKJIaJICKOTO XO35ICTBA.

Tema 7: MarepuaibHO-TEXHUYECKHE pecypchl peanpusitusi. OCHOBHBIE TPOU3BOICTBEHHBIE (POHIBI
XUMHYECKUX TPEANPUATHI: MOHITHE, Kiaccudukanus U cTpykTypa. [loHSATHE U CTPYKTypa OCHOBHBIX
cpenctB. OlLeHKa OCHOBHBIX CPeICTB. MeTO/bl OlleHKH OCHOBHBIX (hoHIOB. [lokazarenn McHoab30BaHUS
OCHOBHBIX TPOM3BOJCTBEHHBIX (OoHIOB. M3HOC u amoprtu3anus OCHOBHBIX (oHIoB. OreHka
3¢ (dEKTUBHOCTH HCTOJIH30BAHMUSI OCHOBHBIX IMPOU3BOJCTBEHHBIX (POHIOB. BOCTIpPOM3BOACTBO OCHOBHBIX
cpenctB. OOOPOTHBIE CPEACTBA MPEANPHUITH: TIOHITHE, COCTaB M CTPYKTypa. McTouHuku GpopmMupoBaHus
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00opoTHBIX cpenactB. OOopaunBaeMOCTh OOOPOTHBIX CPEACTB. MarepuanbHble 3amachl Ha MPEINPUSTHH.
Omnpenenenre NOTpeOHOCTH B 000POTHBIX CPEICTBAX.

Tema 8: TpynoBslie pecypchl npeanpustusa. llepconan mpeanpustus u ero cTpykrypa. OCHOBBI
OpraHm3anuu Tpyaa Ha npennpustud. IHOEKTHBHOCTh UCTIOIB30BaHUS TIEPCOHANIA M pab0Yero BpeMEHHU.
[IpousBoauTenLHOCTH TPY/Ia U O1UiaTa Tpyaa. Opranu3zanus 3apadoTHOM 11aThl Ha peanpustud. CoctaB u
CTPYKTypa IpPOMBILIUIEHHO-IIPOM3BOACTBEHHOIO IepcoHana. IIpom3BOAUTENbHOCTh TpynHa: TMOHSTHE,
MOKa3aTeNld W METOJAbl M3MepeHus. VHauBHIyanbHas W OOLIECTBEHHAsl MPOU3BOAUTEIBHOCTh TPYHA.
PesepBrl 1 (hakTOpHI MOBBIICHUS TPOU3BOAUTENLHOCTH Tpyaa. DOpMBL, CHCTEMBI M pa3Mep OIUIaThl TPyAa
Ha IPEIIpPUITHH.

Pa3nes 3. TexHnKO-IKOHOMMYECKHIT AHAJIN3 MHKEHEPHBIX PelleHu i

Tema 9: JloxopI M pacxo/Isl Ha IPOU3BOICTBO, U PEATH3AIMIO POTYKIINU peanpuaTus. U3nepxku
MIPOM3BOJICTBA MPOAYKIHMH (CEOECTOMMOCTB), MPHOBLIb, PEHTA0ETBFHOCTh U 1I€HOOOpa3oBanue. [lonsTue
3aTpaThl Ha TPOU3BOACTBO U pPeaATU3AIHNI0 MPOIYKIINH (ce0eCTOMMOCTh). Bubl 1 3HaueHue kiaccudukamm
3arpaT. CTpyKTypa 3aTpar Ha POU3BOJICTBO U pealIn3alfio MPOAYKIUH. TeXHUKO-IKOHOMUYECKUI aHaIn3
MHXEHEepHbIX pemieHnid. OcoOeHHOCTH pacuera 3aTpaT Ha IPOM3BOJACTBO U peau3allyio MPOAYKIUU B
KOMIIJIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE MyTH CHM)KEHMSI 3aTpaT Ha MPOU3BOJICTBO MPOAYKIUHU. J0X0ab1
npennpusaTus. [lonstue npulblIu U A0X0a IPEINPUATHS, METOJIbI UX pacyeTa. PeHTaGenbHOCTh, €€ BUIbI
1 MeToJibl pacueTa. [lyTu noBblieHrs NpUObLTN U PEHTA0ETbHOCTH HA IPEAIPUITHUSX.

Tema 10: IleHooOpa3zoBaHne ¥ IIeHOBas TMOJUTHKA. lleHa Ha TPOMYKIWIO ¥ TPUHITUIIBI
eHooOpazoBanud. Bunel nen. CTpykTypa LieHbl, cucteMa IieH. B3aumocBs3u 1eH u uznepxkek. LlenoBas
nosiuTuka. Pa3paboTka ieHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KPEAUTHBIE OTHOIIEHUS MPEANPHUATHH U CHCTeMa HaJoro00JI0KEHHUS.
ITonsitue, coctas u cTpykTypa puHaHCOB NpeanpusTys. [IpuHuumns! HanorooOnoxxenus. Hanoru u miarexw,
YCTAHOBJIEHHBIE 3aKOHOJATEIbCTBOM: BUbI, CTABKU, OOBEKTHI HAJIOTOOOJIOKEHHS M CPOKH YIUIAThl Hajora
B OIOIKET.

4 O0beM yueOHOH TUCHUIIMHBI

O0BbeM TUCHUIIINHBI
Buna yueOHoii padoThl Axax, | Actp,
3E
q, q,

O01asi TPYA0eMKOCTh JHCIHILIHHBI 3 108 81
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,22 8 6
Jlexkuun 0,11 4 3
ITpaktrueckue 3ansatus (113) 0,11 4 3
JlabopaTtopubie paboTs (JIP) - - -
CamocrosiTesibHasi padoTa 2,78 100 75
KoHTtakTHas caMocTosTebHAs paboTa 0,4 0,3

2,78
CaMOCTOSATEILHOE U3YUYCHUE Pa3JICIOB JUCITUTLIMHBI 99,6 74,7
Bujx uTOroBOoro KOHTpoJIf: 3adeT ¢ OEHKOH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
«ConMaabHO-TICUX0JI0THYeCKHEe OCHOBbI PA3BUTHS JTUYHOCTI
1. Hear aucuMmiunHbl — (GOPMUPOBAHHUE COLMUAIBHO OTBETCTBEHHOW JIMYHOCTH, CHOCOOHOM K
CaMOOPTraHU3ALMH U Pa3BUTHIO, YMEIOIIIEH BEICTPAUBATh U PEATU30BbIBATH CBOIO KU3HEHHYIO CTPATETHIO,
CHOCOOHOM YMpaBIsATh CBOMM BPEMEHEM B HOBBIX COIMANIBHBIX PEAHAX, B YCIOBHUSIX HEMPEPHIBHOTO
o0Opa3oBaHUs, YMEIOIIEH OCYIIECTBIATh COIMAIbHOE B3aUMOJICHCTBUE M PeaTn30BBIBATH CBOIO POIb B
KOMaH/IE.
2. B pe3yabTare n3yueHHus JUCIUNIUHBI 00YYAIOLIHIICS 10JT5KeH
OO6naaath ClAeNyIOMIMMH KOMIIETEHIIUSAMHU U HHIUKATOPAMU UX JOCTIKEHUS:
VK-3.1; VK-3.2; VK-3.3; YK-3.4; VK-3.5; VK-3.6; VYK-5.10; YK-6.1; YK-6.2; YK-6.3;
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VK-6.4; YK-6.5; YK-6.6;, YK-9.1; VK-9.2; VK-9.3
3uame:

—CYIIHOCTh POOJIeM OpraHU3alliy ¥ CAMOOPTaHHU3AIMH JTUYHOCTH, €€ MOBEICHUS B TPYIIE B
YCIIOBHSIX COBPEMEHHOTO OOIIECTBA U HEMPEPHIBHOTO 00pa30BaHHS,

—METO/Ibl CAMOOPTAHU3AIMH ¥ PAa3BUTHS JIMYHOCTH, BRICTPAMBAHUS U PEaTH3AINH TPACKTOPUHU
CaMOpa3BUTHS,  BBIPAOOTKH  IICJICMIOJIATAaHUS W MOTHUBAallMOHHBIX  YCTAHOBOK,  Pa3BUTHUS
KOMMYHHUKATHBHBIX CIOCOOHOCTEH 1 TTOBEACHHUS B TPYIIIIE;

—OOIIyI0 KOHIICTIIIUIO TEXHOJIOTHH OpraHU3alii BPEMEHH U TIOBBIMIEHUS d()()EKTHBHOCTH €ro
HCIIOJIb30BaHMUS,

—METOJIMKA H3y4YCHHUS COIMAIBLHO-TICUXOJIOTHYCCKHX SIBIICHUH B cdepe YIpaBJICHUS W
CaMOYIPABJICHUS TUIHOCTH, TPYIIIIBI, OPTaHU3AIIHH.

Ymems:

—INTAaHUPOBATh U p€lIaTh 3aJa4u JUIYHOCTHOI'O U HpO(i)GCCI/IOHaHI)HOFO Pa3BUTHAA,

—aHaJM3UPOBaTh CBOM  BO3MOXXHOCTM W OTPAaHWYCHHUS,  UCIOJIB30BAaTh  METOJIBI
CaMOJIMarHOCTUKH, CAMOTIO3HAHHUS, CAMOPETYIISIIIUA ¥ CAMOBOCITHTAHUS;
—YCTaHABIUBATh C KOJUIeraMd (OJHOTPYNITHUKAMH) OTHOIICHHS, XapaKTepU3YIOUIHeCs
3¢ PEeKTUBHBIM YPOBHEM OOIICHUS,
—TBOpPYECKHA TMPHMEHSATh B pEIICHUH TNPAKTUYCCKUX 3a7ad WHCTPYMEHTHI TEXHOJIOTHH
OpraHM3aliy BPEMEHH | MOBBIIICHHUS YPPEKTUBHOCTH €0 HCITOJIb30BaHUS .
Bnaoemy:
— COIMAJBHBIMHU U TICUXOJIOTUYECKAMHU TEXHOJIOTHUSIMU CaMOOPTaHW3alUN U Pa3BUTHS JTHYHOCTH,
BBICTPAaWMBAHUS U PeaU3allii TPAEKTOPUN CaMOPa3BUTHSI;
— MHCTPYMEHTAMH ONTHUMHU3ALWU HCIOJIb30BaHUS BPEMEHH, HABbIKAMH IUIAHWPOBAHMS JIMYHOTO U
y4eOHOT0 BpEMEHH, HaBBIKAMH CaMOOOpa30BaHu;
— TEOpeTMYECKMMHM W  MPAKTUYECKMMM HaBbIKAMU MPEOYNPEXKIECHUS U pa3perieHHs
BHYTPUJIMYHOCTHBIX U IPYNIOBBIX KOH(DIUKTOB;
— crnoco6aMy MOTHUBAIIMH YWICHOB KOJIJIEKTUBA K TMYHOCTHOMY U MPO(ECCHOHATFHOMY Pa3BUTHIO;
— CIIOCOOHOCTSAMH K KOHCTPYKTUBHOMY OOILIEHHUIO B KOMaHJe, pe(IEKCUU CBOErO MOBeAeHUs 1
JTUAEPCKUMU KauyecTBaMH,
3. Kparkoe coaepixaHue I CUMILIMHBI
Paszoen 1. Obwecmeo: nogvle ycnogus u pakmopel pazeumus IUYHOCIU
1.3 CoBpeMeHHOE OOIIECTBO B YCIOBHUSX TJI00aTU3ai ¥ HHPOPMATH3AIUH.
1.4 ConnanbHbIe TPOIECCHI
1.5 IHCTUTYTHI cOLMaIN3aliui JINYHOCTH
1.6 Muctutyt obpazoBanus
1.7 CounanpHasi 3Ha4UMOCTh TPO(HECCHH.
1.8 «Mos npodeccusi B COBpPEMEHHOM POCCHICKOM OOIIIECTBE»
Paszoen 2. Jluunocmo. Coyuanvhsie u ncuxono2uieckue mexHoi02uu camoopeanu3ayuu u
camopazeumusi
2.7 Tlcuxonorus JMYHOCTU
2.8 Ctpareruu pa3BUTHS U CAMOPA3BUTHUS JTUUYHOCTU
2.9 CamoopraHuzaius U camopealn3anus JMYHOCTH
2.10JInyHOCTB B CUCTEME HENPEPHIBHOTO 00pa30BaHMs
2.111lenenonaranie B JIMYHOCTHOM U mpodeccuoHanbHOM pa3BuTuu. [Ipaktukym «lloctpoenue
KapbephbI».
Paszoen 3. I'pynna. Coyuanvhvie u ncuxonocuyeckue mexHONO2UU 2PYNN0B020 NOBEOEHUs U
Judepcmea
4.1. Konnextus u ero ¢popmupoanue. [Ipaktukym «Ilcuxonorust oOmeHus»
4.2. Ctunu pykoBojacTBa u nuaepcTBa. [Ipaktukym «Komannoo6pasoBanue. JIuaepcTBo»
4.3. IlpaktukyMm «YmpaBieHHe KOHPIUKTHBIMHU CUTYallUSIMH B KOJUIEKTUBE»
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4.4, IlpaktukyM «MOTHUBBI INYHOCTHOTO POCTa»

4.5. CounasibHO-TICUXOJIOTHUECKOEe ~ 0OecreueHre  YNpaBiICHUS  KOJUICKTUBOM.  [IpakTHKym
«MckyccTBO ynpaBisTh co00iD»

OO611ee K0JIMUECTBO Pa3eioB 3.

5. O0beM y4eOHOW TUCHUNJIMHBI

O0beM IMCHUIIIMHBI
Bua yueOHoi#i paGoThl Axax. | Acip,
3E
4. 4.
O0mas Tpy10eMKOCTh IMCIHHIIJIMHbI 2 72 %4
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0.22 8 6
Jlexmn 0,11 4 3
[Ipaxtnueckue 3anstus (113) 0,11 4 3
CamocrosiTesibHas padoTa 1,78 64 48
KoHTakTHas camocTosiTebHAs paboTa 0,2 0,15
1,78
CaMOCTOSATEIbHOC U3YUEHHUE PA3JICIIOB JTUCITUTUINHEI 63,8 47,85
Bua koHTpoJIs: 3aver

AHHOTaNusA padoyeil NPOrpaMmMbl AU CHHUILIHHBI
«O01mas M HeopraHuyeckasi XMMHs)

1 Heap AUCHMIUIMHBI — MPHOOpEeTEeHUE 3HAHUM W KOMIETEHUUH, (OPMUPOBAHHUE COBPEMEHHBIX
Mpe/ICTaBICHUH B 00JIaCTH TEOPETUYECKUX OCHOB XUMHUU U XUMHH JIEMEHTOB.

2 B pe3yJbTaTe H3yYeHHUs JUCHUILIUHBI 00yYal0MIUICs T0JIKeH:

Obnadams CIEeAYIONIMMU KOMIETEHIIUAME W HHAUKaTopamu ux noctwkenus: OIIK-1.1, OITK-1.5,
OIIK-1.9.

3nams:

— 3JIEKTPOHHOE CTPOECHHE aTOMOB M MOJIEKYT;

— OCHOBBI TEOpUU XHMHYECKON CBA3M B COCAMHEHUSX DPAa3HBIX THUIIOB, CTPOCHHE BEIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEpPHOCTH TMPOTEKAHHUA XHUMHYECKUX IPOLIECCOB U XapaKTEPUCTUKU
PaBHOBECHOTO COCTOSIHUS;

— METO/Ibl OTMCAHUS XUMHYECKUX PAaBHOBECUH B paCTBOPAX AJIEKTPOIHUTOB;

— CTPOEHHE U CBOICTBA KOOPAUHAIIMOHHBIX COCTUHEHHUIA;

— MOJy4eHHEe, XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIIOKHBIX HEOPTaHUYECKHUX BEIIECTB.

Ymemy:

— BBITIOJIHATH OCHOBHBIE XUMUYECKHE OTIEPAINH, ONPEIENIATh TEPMOAUHAMUYECKUE XapaKTEPUCTUKH
XMUMHUYECKUX PeaKlUii U PaBHOBECHBIE KOHIIEHTPALIUU BEIIECTB;

— HCTIOB30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJIMHAMUYECKHUE CIPABOYHBIC NAHHBIC IS
penieHus npodeccuoHalbHbIX 3a1a4;

— IPOTHO3UPOBATh BIUSHUE PA3NUYHBIX (DAKTOPOB HA PABHOBECHE B XUMUUYECKUX PEAKITUSX.

Braoemo:

— TEOPETUYECKUMHU METOJaMU OMUCAHUS CTPOCHUS M CBOMCTB MPOCTBIX U CIIOKHBIX BEIIECTB Ha
OCHOBE DJIEKTPOHHOTO CTPOCHHUS HMX aTOMOB U TOJIOXKEHHS B TMEPUOJUYECKON CHCTEME XUMUYECKHX
AIIEMEHTOB;

— OCHOBHBIMH HaBbIKaMU Pa0OTHI B XUMUYECKOU J1a00paTopuu;

— DKCINEPUMEHTAJbHBIMU METOJaMU OMPENEICHUs HEKOTOPhIX (PU3UKO-XUMUUYECKUX CBOWMCTB
HEOPraHNYECKUX COCIMHEHHIA.

3 KpaTkoe coaep:kaHue AUCHUNIHHBI

Pasoen 1. ITpuHIMIBI XUMHUH
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1.1 Crpoenue aroma.

BonHoBbIE cBOMCTBA MaTepHalIbHBIX 00bEKTOB. YpaBHeHue Jie bpoitng. CooTHOLIEHNE HEOPEEIEHHOCTEN
Ieiizenoepra. [lonsTre o KBaHTOBOW MexaHuKe U ypaBHeHUH [lIpenunrepa.

1.2 Ileproanueckuii 3aKOH U MEPUOIUUECKASI CUCTEMA.

CoBpemMeHHas (HOopMyYIHPOBKA MEPUOANIECKOTO 3aKoHa. [leproanyeckas cuctema u ee CBsI3b CO CTPOCHHEM
aTOMOB. 3aIl0JIHEHUE AJIEKTPOHHBIX CI0EB U 000JI0YEK aTOMOB B IEPUOANUYECKON cucTeme nemenTos J[.U.
Menneneesa.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIE MPOIIECCHI.

Crenenn okucieHus. BaxxHelne OKUCIUTENN W BOCCTAaHOBUTENW. BakHeHIme cxembl MpeBpalleHHs
BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMSIX.

1.4. XuMuueckas CBSA3b U CTPOECHUE MOJIEKY.

KoBanenTHas cBs3b, 0CHOBHBIE MTOJIOKEHHS METO/1a BAJICHTHBIX CBsI3el. PaccMoTpeHne cxem nepekpbIBaHus
aTOMHBIX opOuTaneil mpu oOpa3oBaHUM CBsized B MoJjekynaax. ['MOpuau3auss BOJHOBBIX (YHKIUH.
OcHOBHBIE TOJIOXKEHUS MeToaa MoJieKyisipHbix opbutaneit (MO JIKAO). Meroa T'mmnecnu. OO6mue
CBEICHHUSI O KOMIUIEKCHBIX COEAMHEHUSX, UX CTpoeHue. MexXMOJeKyIsIpHas W BHYTPUMOJEKYISIpHas
BOJIOpPOJIHAs CBA3b. MIOHHAs CBsI3b Kak MpeeNbHbIN cilydail KoBaJeHTHON cBsi3u. OO1ue npeacTaBieHus o
MEXMOJIEKYJIIPHOM B3aUMO/ICHCTBUU: OpUEHTAIIIOHHOE, MHIYKIIMOHHOE, JMCTIEPCUOHHOE
B3aUMO/ICHCTBHS.

1.5. IloHsiTHE O XUMHUYECKOW TEPMOINHAMHUKE.

Tepmoannamuueckue (QyHKIUU COCTOSIHMS (XapakrepucTuyeckue (yHkuuu). BHyTpeHHAS sHeprus u
SHTANBIUSA, MX (PUUYECKUU CMBICIH. TepMOXUMHS W TEPMOXHMHUYECKHE ypaBHeHHs. 3akoH ['ecca m
cnenctBusi u3 Hero. [loHsTHEe 00 SHTpONUM, aOCOTIOTHAS SHTPOIHUS U CTPOCHHE BemiecTBa. V3MeHeHue
SHTPOINMH B PA3IMYHBIX MTPOIIECCaX.

1.6. IToHsiTHE O XMMUYECKOUN KUHETHKE. XMMUUYECKOE PAaBHOBECHE.

OnHocTanuiiHbIE W CIIOKHBIE pEaKIMU. 3aKOH AEUCTBYIOMMX Macc. KOHCTaHTa CKOpOCTH PpEaKIUH.
MonexkyasspHOCTh U MOPSIOK PEaKUHUH. 3aBUCUMOCTh CKOPOCTH PEAKLUUU OT TEMIEPATYPbI; SHTAIBIIHS
aKTUBAlMU. | OMOT€HHBIN U T€TEPOreHHbIA KaTaJln3.

HNcrnHHoe u  kaxynieecss paBHoOBecus. KoHcTaHTa XMMHUYECKOTO paBHOBecus. (CmenieHue
XUMHUYECKOTo paBHOBecusi, npunHiui Jle-Illatense — bpayna.

Oneprusi ['mu66ca, ee cBA3b ¢ dHTponued W SHTaIbNUend. PU3MdYecKuid cMmpIca dHepruu [ 'ndoca.
DHTPONUNHBIN M SHTABITUUHBIN (hakTOphI mpotiecca. CBsa3b AG’; ¢ KOHCTAaHTOW PaBHOBECHS.

1.7. PactBophl. PaBHOBECHS B pacTBOpax.

[Ipouecchl, compoBOXIarOIKEe 00pa3oBaHWE KHUIKUX HCTUHHBIX PACTBOPOB HEIJIEKTPOJIUTOB U
ANEKTPOJUTOB. ACCOLMUPOBAHHBIE U HEACCOLMHPOBAHHBIC AIIEKTPOIUTHL. CTENeHb AUCCOLMALINM.
Koncranta guccommanuu. PaBHOBecme B cHuCTeMe, COCTOSILEH M3 HACBIILIEHHOIO  PacTBOpa
MaJIOPACTBOPUMOTO 3JIEKTPOJIUTA U €r0 KPUCTAIIOB. PaBHOBECHE B pacTBOpPaX KOMIUJIEKCHBIX COEIMHEHUN.
PaBHOBecue nucconuanuu Boabl, HOHHOE MPOU3BEIEHUE BOJBI M €0 3aBUCUMO CTh OT TeMIiiepaTypsl. [lkaina
pH. I'maponus conen.

Pasoen 2. Heoprannueckast XUMHs

2.1. XuMus S-31eMeHTOB. 2.2. XuMus P- 3JIEMEHTOB.

Bonopoa-nepsblil 371EMEHT EPUOAUYECKOM CUCTEMBI, €I0 ABOWCTBEHHOE NOJIOKEHUE. DIIEMEHTHI 1—
2 u 13-18 rpynn neproauyeckoi cUcTeMbl. 3aKOHOMEPHOCTH B U3MEHEHHUH 3JIEKTPOHHBIX KOH(UTypaiuii,
BEJIMYMH PANYCOB, 3JIEKTPOOTPUUATENIBHOCTH M SHEPrUM HMOHM3AIMU aTOMOB. THUNWYHBIE CTENEHU
OKHUCJIEHHA. XHMHUYECKHE CBOICTBA IPOCTBIX BEIIECTB. 3aKOHOMEPHOCTU B CTPOCHHHM M CBOWCTBAxX
OCHOBHBIX THIIOB COEIMHEHUH, UX MoydeHue. [IpupogHbie COeqMHEHMS], TOJIyYEHUE U IPUMEHEHHE.

2.3. Xumus d-anementoB. 2.4. Xumus f- anemeHToB.

OneMeHTsl 3—12 TpyI HepHOHquCKOﬁ CHUCTCMBEI. 3aKOHOMCpHOCTI/I B U3MCHCHUU 3BJICKTPOHHBIX
KOH(I)HpraIIHf/'I, BCJIMYHUH paguyCoB, OHCPIrUU HOHU3AIUH, XAPAKTCPHBIX CTEIleHeH OKHCJICHUA,
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KOOPAMHAOUOHHBIX YHUCCII aTOMOB. HpI/IpOILHLIG COCAUHCHMU, MOJIYYCHUC U COIIOCTABJICHHUC (1)H3H‘-IGCKI/IX u

XUMHYECKUX CBOMCTB MMPOCTBIX BCUICCTB.

Ocob6ennoctu f- areMenTOB.

4 O0beM yueOHOM TMCUMIIINHBI

CtpoeHue ¥ CBOICTBA OCHOBHBIX THIIOB COEIUHEHUH.

Beero Cemectp
Bua yueOHoii paGoThl 1 2
3E Akan.u. | 3E | Axan. 4. | 3E | Axan. u.
OO0mas TpyI0eMKOCTh AUCITUATIIHBI 12 432 7 252 5 180
Konrakrnas  pabora - | 4 o5 48 | 077| 28 |056| 20
ay/INTOPHbIE 3aHATHS: ’ ’ ’
Jlexunu 0,44 16 0,22 8 0,22 8
[Ipaxtueckue 3anstus (113) 0,22 8 0,22 8 - -
JlabopaTtopusie paboTs (JIP) 0,67 24 0,33 12 0,33 12
CamocrosTennHnas pabora 10,16 365,8 | 5,97 215 4,19 150,8
KoHTakTHass  caMoCTOsTENbHAA ) ) )
pabora 10,16 5,97 4,19
CamocTosiTennbHOE W3y4YEHHE 365.8 215 150 8
pa3esoB IUCHUILINHEL ’ ’
Buabl kKoHTpOJISA:
IK3aMeH 0,5 18 0,25 9 0,25 9
KonrakTHas pabora -
IIPOMEXYTOYHAs] aTTECTALIHs 0,5 0.8 0,25 04 0,25 0.4
[ToaroToBka Kk sK3aMeHy 17,2 8,6 8,6
KypcoBasi pa6ora 0,01 0,2 - - 0,01 0,2
KonrakTHas pabora -
MIPOMEKYTOYHAS ATTECTAIINS 0,01 0.2 ] 001 0.2
Buja uTOroBoro KOHTpoOJIA: IK3aMeH sk3amen, KP
CemecTtp
Bua yueOHoii paGoThI Bcero 1 2
3E Actp.u. | 3E | Actp.u. | 3E | Acrtp. u.
OOmmast Tpy10eMKOCTb IUCIUTUIHBI 12 324 7 189 5 135
Kowrakrnas — pabora  —| ) 4 36 0,77 21 0,56 15
ay/IMTOPHbIE 3AHSATHSI: ’ ' ’
Jlexunu 0,44 12 0,22 6 0,22 6
ITpaktuyeckue 3anstus (I13) 0,22 6 0,22 6 - -
Jlabopartopusie paboTs (JIP) 0,67 18 0,33 9 0,33 9
CamocrosiTe1nbHas padora 10,16 2744 5,97 161,3 4,19 113,1
KonTakTHas  camocTosTenbHas i ) )
padora 10,16 5,97 4,19
CaMmocTosTensHOe U3y4eHue 2744 1613 1131
pa3aenoB TUCIUILTHHBI ’ ’ ’
Buabl koHTpOJIA:
JK3aMeH 0,5 13,5 0,25 6,75 0,25 6,75
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KonraktHas pabota

POMEKYTOYHAs ATTECTAIUS 0,5 06 0,25 03 0,25 03
[ToaroroBka k 3K3aMeHy 12,9 6,45 6,45
Kypcosasi padora 0,01 0,15 - - 0,01 0,15
Kouraxraas pabora 0,01 0,15 ) ) 0,01 0.15
MIPOMEKYTOYHAST ATTECTAIIHSI

Bujx uTOroBoro KOHTpoOJIA: IK3aMeH ’k3amen, KP

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUNIJIMHBI
«Oprannyeckasi XUMHD)

1 Heas aucuMnIMHbI — NPUOOPETEHHME CTYAEHTAMM 3HAHUH O CTPOCHMM OPraHMYECKUX
COCIMHEHUH, OCHOBHBIX XHMHUYECKHX CBOMCTBAX pa3JIMUHBIX KJIACCOB OPraHUYECKUX COCIAUHECHHH U
METOJIaX UX TMOJIYUCHHUS, KaK MPOMBIIIJIEHHBIX, TaK U Ja00paTOPHBIX.

2 B pe3yabTaTe M3y4YeHUs1 TUCHUILINHBI 00yYaKOLIUIiCS T0JI/KEH:

Obnadame CIEAYIONTUMA KOMITETSHITUAMH U HHIKaTopaMu ux noctmxenus: OIIK-1.2; OITK-1.6;
OIlK-1.10.

3nameo:

— TEOPETUYECKUE OCHOBBI CTPOCHHS M CBOMCTB Pa3IMUHBIX KIACCOB OPraHUYECKUX COCAMHEHUM;

— CIOCOOBI TOJTYYeHUST M XUMUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHMYECKUX COETMHEHN;

— OCHOBHBIE MEXaHU3MBI MPOTEKAHHSI OPraHUUECKUX PEaKITHiA,

Ymemy:

— MPUMEHATH TEOPETUYECKUE 3HAHNUS ISl CHHTE3a OPraHMUYECKUX COEIMHEHNI Pa3IMYHbIX KJIACCOB;

— AQHAJIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUUECKUX COEIMHEHN;

— COCTaBJISITh CXEMbI CHHTE3a OPraHUYECKUX COCTMHEHUH, 33JaHHOTO CTPOEHMS;

Braoems:

— OCHOBaMU HOMEHKJIATyphl M KJIacCU(PUKAIIMHA OPraHUUYECKUX COSANHEHUH;

— OCHOBHBIMHU TEOPETHYECKUMH NPEACTABICHUSMH B OPraHUYECKON XUMMUU;

— HaBBbIKaMH 000CHOBaHHUSI PAllMOHAIIBHBIX CIIOCOOOB MOTyYEeHUs] OPraHMYECKUX BEILIECTB.

3 Kparkoe coaepxxanue JUCUUIIIHMHBI

Pazoen 1. Teopus xumuueckoco cmpoerus u Hacvluygernvie y2neeo0opoovl (VB).

1.1. [Ipupoma XuMHUYECKOH CBS3U

[Ipupona xoBanenTHO# cBsizu. Dopmyisl JIstorca. @opmanbhblit 3apsi. Teopust rudpunuzanun AO.
Teopust oTrankuBaHus IEKTPOHHBIX Map BajeHTHON o6onouku (ODIIBO) u dhopma monexkyn. ATOMHO-
opOuTanbHeie Moaenu. DPdeKTsl B opranndeckoil xumuu. [loHsATHE 0 MEXaHU3ME XUMHUYECKON peaKIuu.
[IpomexxyTOUHbBIE COEMHEHUS U YACTHUIIbl OPraHUYECKUX PEAKIUH.

1.2 AnkaHnbl

I'omonoruueckuit psan. Mzomepus. Homenknatypa. CrnocoOwsl momydenus. [IpoctpanctBenHoe u
aNeKTpoHHOE cTpoeHue. dusmueckue cpoiicTBa. OOImIas XapaKTepUCTHKA PEAKIIMOHHON CIOCOOHOCTH.
[Toctynar XsmmoHza..

1.3 Crepeonzomepus

Tunsl crepeon3oMepoB: KOH(MOPMEpHl, T€OMETPHUECKHE H30MEphI, PHAHTHUOMEpHI. OnTHYecKas
n3oMepus. XHUpaIbHOCTh. JHaHTHOMEphL. Pamemmuueckas cmech. CrnocoObl MPOCTPAHCTBEHHOTO
M300paKeHUs ONTHUUYECKUX U30MepoB. OTHOCUTENbHAas U abcomtoTHas KoHpurypanuu. [Ipoekiun Ouniepa.
D,L-Homenknatypa. R,S-Homenknatypa. [lonstre 00 onTHYeCKON aKTHBHOCTU COCIMHEHHMH C JBYMS
ACUMMETPUUYECKUMHU LICHTPAMH.

1.4 [IukmoanKaHbl

I'omonoruueckuit psg. Mzomepus. Homenxnatypa. CrnocoObr momyuenus. Kondopmarmu. Tumsl
HanpspKEHUH B UKIIaX. Pu3nyeckue cBorcTBa. Peakinu NUKIOAIKaHOB.

Pa3zoen 2. Henacviuentule y2n1e000poobi.
2.1. AnkeHbl
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I'omonoruueckuit psn. Wzomepus. Homenxnatypa. CrocoOsl monyyenus. IIpocTpaHcTBeHHOE
cTpoeHue. Pu3nyecKkue CBOMCTBA. Peakunm ankeHoB.

2.2 ANKuHBI

I'omonoruueckuit psin. M3omepus. Homenknatypa. CrnocoOwr mosrydenus. [IpocTpaHcTBEeHHOE |
3IEKTPOHHOE cTpoeHue. dusznueckre cBocTBa. Peakinu ankuHOB.

2.3. ANKagueHbl U MOJTUEHBI

[TonsiTHE O NEPHUIMKINYECKUX peaknusx. [omonormdeckumii psa. Kmaccudukamms. Hzomepwst.
Howmenknatypa. Crioco0s1 nmosrydenusi. Peakimu 1,3-ankaanenos. [IoHSITHE 0 TEPUITMKINIECKAX PEAKITHSIX.
Huxnonpucoeaunenue.. OcodeHHocTH peakuuil Junbca-Anpaepa.

Pazoen 3. Apomamuueckue coedunenus.

3.1 Teopun apomaTuyHOCTH.

CoBpeMeHHbIE MPECTaBICHUS O CTPOCHUHM O€H30J1a. ApOMaTUYECKU XapakTep OeH30ja. DHeprus
conpsbkeHust. O0ImMe KpUuTepun apoMaTHYHOCTH.

3.2 Coenunenust 0EH30JLHOTO psiia

Nzomepus. Homenknarypa. Crnoco6sl mosyuenust. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE CTPOCHHE.
®dusndeckue cBorcTBa. O0IIas XapaKTePUCTHKA PEAKIIMOHHON CITIOCOOHOCTH.

Pa3zoen 4. I'anoeenonpouzsoomnvie. Cnupmoi, ghenonvl, npocmoie d¢pupbi.

4.1 T'anoreHONpPOU3BOIHBIE

Knaccudukanus. Homenkmnarypa.

Anxwi- u anmutranorenuisl. Mzomepus. Homenxinarypa. Crioco6s! nosmyuenus. [IpoctpanctsenHoe
U 3JIEKTPOHHOE cTpoeHHe. Pu3nueckrue CBOMCTBA.

Peakuuu  HykieouiabHOTO  3aMellleHHss W OTUICIUICHUS.  BUMONIEKyIsSpHBIH  MEXaHHU3M
HyKIeopuapHOro 3amenieHust (Sn2).

MOHOMONEKYIIAPHBI MEXaHU3M HYKICO(QWIbHOTO 3amelleHus. Peakuuu oTmenieHus. -
OnumuHupoBanue. Mexanusmel E1 u E2. ApoMatnueckue rajoreHonpon3BoiHbie. MeXaHu3M 3aMelleHus
rajJloreHa B aKTHBHPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTuBHpoBaHHBIE TaJOT€HONPOU3BOJHBIE
apOMaTUYECKUX YIJIEBOJIOPOJOB; ApUHOBBI MEXaHU3M 3aMELICHUS TAJIOTeHa.

4.2 DneMEeHTOPraHu4YeCKUe COCTMHECHUS.

XapakTepucTUKa CBSI3€d  YIJIEPOA-’JIEMEHT B 3aBUCUMOCTH OT IIOJIOKEHHS JJIEMEHTa B
[lepuoguueckoid cucreme 3j1eMeHTOB. Metaiopranndyeckue coenuuHeHus. Homenkmarypa. CrocoObl
MOJIyYCHUS] JIMTUWA- M MarHUHOPraHWMYecKux coeauHeHuil. Peakuust ['punbsipa, mexanusm. CtpoeHue
peaktuBoB [ puHbspa. X peakuuu ¢ coeAMHEHUSIMU, COACPHKANTMMU aKTUBHBIN aTOM BOJI0OPO/1a: KUCIOTAMH,
CUpTamMu, aMUHaMHU.

4.3 CoupTsl.

Opnnoatomusie ciupthl. Knaccudukanus u Homenknarypa. Croco6sl nonydenusi. [IpoctpancTsennoe
U DJIEKTPOHHOE CTpOEHHE. XUMHUUYECKHe CBOMCcTBa. MHoroatomuele cnupthbl, [nukonu. ['muuepus.
CrniocoObl monydyenusi. dusnyueckue U XUMUYECKHe cBoicTBa. [IpakTnyeckoe mpuMeHEHHeE.

4.4 ®enonbl

Knaccupukanus u  HoMmeHkinatrypa. CrnocoObl  monydeHus.  Dusuueckue  CBOICTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOECHUE. XUMUYECKHE CBOMCTBA

4.5 Ilpocteie 3pupsl

Knaccudukamms u  Homenkinarypa. CmocoObl  monydenus.  Dusmyeckne  CBOWCTBA.
[IpocTpaHcTBEHHOE U AIIEKTPOHHOE CTpoeHue. Xumuueckue cBoicTBa. L{ukmmueckue sdupsl.  Kpayhn-
a¢upsl. KommekcoobpazoBanue ¢ noHamu MeTasioB. [Ipumenenue.

4.6 DnioxcucoeMHEHUs

N3omepus. Homenknatypa. CriocoObl mostydenus. ®usmueckue cBoifictBa. IIpocTpaHcTBeHHOE U
ANIEKTPOHHOE CTPOEHHUE ATHIICHOKCHJA. XHUMHUYECKHE CBOMCTBA. MexaHU3Mbl peakuuii U HalpaBlICHHUE
packpbITHs KoJiblia. [IpMeHeHne B MPOMBILIIIEHHOM OpraHUYeCKOM CHHTE3E.

Paszoen 5. Anvoecuovl, kemonwvl. Kapbonogule xuciomul u ux npoussooHuvle.
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5.1. Anbneruipl U KETOHBI

Knaccugukamms u Homenkiarypa. Crnoco6sl nomyuenusi. duznveckue cBoiicta. [IpocrpancTBeHHOE
U DJIEKTPOHHOE CTPOEHHE. XUMUYECKHE CBOWUCTBA.

5.2 a, B-HenacreIeHHbIC aJTbCTH/IBI U KETOHBI.

Homenknarypa. CrocoObl momnydenus. I[IpocTpaHcTBEHHOE M 3JIEKTPOHHOE cTpoeHue. Peaknuun
NPUCOETMHEHNUS ANEeKTPO(PUIbHEIX (OpoMa W TaJOr€HOBOJOPOJIOB) W HYKICO(PHIBHBIX pEarcHTOB
(CMHMJIBHOM KHMCIIOTHI M a30TCOep Kamx Hykineopmion). 1,2- u 1,4-Ilpucoenunenne. Mexanusm peaxiuit
1,2- u 1,4-npucoearHEHNs] METAJUIOOPTAaHMYECKUX COCAMHEHU.

5.3 OgHOOCHOBHBIE KApOOHOBBIE KHCIIOTHI.

Knaccuduxanus u HoMeHkiatypa. CnocoObl mnomydeHus. lIpocTpaHCTBEHHOE M 3IEKTPOHHOE
cTtpoeHne. Pu3nvecKkue CBOMCTBa. XMMHUUYECKHE CBOMCTBA.

5.4 OyHKIMOHANBHBIE MPOU3BOJHBIE KapOOHOBBIX KUCIIOT: TaJOr€HAHTHAPHUAbI (AMITAIOT€HUbI),
AQHTUJPUJIBL, CIIOKHBIE 3(UPbI, aMUIbI, HUTPHJIBL.

Cnoco6s1 monmydeHusi. OCOOEHHOCTH TPOCTPAHCTBEHHOTO U DJIEKTPOHHOTO CTpoeHUs. Baxkuewue
cBorictBa. Peakiuu N- u O-anminpoBaHus. UX MeXaHU3MbI. KeTeHbl U TUKETEHBI.

5.5 MHOroocHOBHbIE€ KapOOHOBBIE KUCIIOTHI.

JlukapOOHOBBIE KUCIOTHI JKHPHOTO M apoMaTudeckoro psaa. Homenknatypa. CriocoObl oaydeHus.
dusnueckue u XxuMu4eckue cBoictBa. ManoHoBbeid ddup. [lomydenne. Crtpoenue, CH-KucmoTHOCTS.
Peakunu koHAEHCAIIMKM MaJIOHOBOTO 3QHpa U MaJOHOBOW KUCJIOTHI C ajlbJEeTHIaMU.

5.6 a,3- HenacelmeHnHble KapOOHOBBIE KUCIOTHI U MX (YHKIIMOHATIHHBIE POU3BO/IHEIC.

[IpoctpancrBennas nzomepusi. CnocoObl nmomydeHus. XUMUYeCKHe CBOMCTBA.

5.7 ANBeruno- U KETOKUCIOTEI.

Knaccudukanus u HOMEHKmarypa. o, [, y-AIbIeruao- U KETOKHCIOTHL. AIETOYKCYCHBIH 3up.
Crnioco6s1 momyuenwusi, ctpoenue. Konnencanuu Kisiizena u Jlukmana. MexaHu3MBl..

5.8 3ameniéHHbIe KAPOOHOBBIX KUCIIOT.

l"anoreno3ameniennbie kKUCIOTH. Kinaccudukarus m HomeHnkiarypa. CriocoObl moaydeHus o- u f3-
raJIOT€HO3aMEIICHHBIX ~ KUCJIOT. XHMHYECKHE CBOMCTBA. [ MIAPOKCHKHUCIOTHI: KJIacCHU(PHUKAIUS U
HoMmeHksatypa. CrnocoObl momydeHus. OCOOEHHOCTH CBOWMCTB O, [3-, Y-TUAPOKCUKHUCIOT. JIaKTOHBI.
AmuHOKHCIOTEL. CrniocoOsl monydeHusi. Ctpoenue. Baxknelimue Gu3ndecKkue 1 XUMHUYECKUE CBOMCTBRA.

Pa3zoen 6. Azomcooepoicawue u cemepoyukiuueckue cOeOUHEHUs.

6.1. Hutpocoenuuenus

Knaccudpukanus u Homenkiarypa. CrnocoObl momydyeHus. IIpocTpaHCTBEHHOE M 3JIEKTPOHHOE
ctpoeHue. XuUMHUYECKHEe CBOHCTBAa. Tayromepusi MEpBUYHBIX M BTOPUYHBIX anupaTUYECKUX
HUTpOcOoeanHeHn . Peakiuu.

6.2. AMUHBI

Knaccudukamms u HOMeHknatypa. CrnocoObl monydenus. Dusnueckue CBOMCTBA. XUMHUYECKHE
CBONCTBA.

6.3 A3za- 1 qua30CoeINHEHUS

[Tonyuenue AMA30COEAMHEHUI pEaKIUEl AMa30TUPOBAHUA: YCJIOBHS TMPOBEACHUS PEaKIUH U
MEXaHHU3M; Pa3Iuyuvs B YCTOMUMBOCTU HACBHIIICHHBIX U apOMAaTHYECKUX AMa30coenuHeHui. Dusndeckue
cBoiicTBa. [IpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOEHUE APOMATHUECKUX INA30COEANHEHNN B 3aBUCUMOCTH
or pH cpenpl, TayroMepHbIe NpEBpallleHUs. XUMHUYECKUE CBoMcTBa. Aszocoderanue. Ilosydyenue n
IIpUMEHEHUE azacoequHeHni. CuHTE3.

4 O0beM y4eOHOIH M CUNIINHBI.

Cemectp
Bceero
Bun yue6noit paboTel 2 cemecTp 3 cemectp
3E Axap. 3E Axan. 3E Aka
kS . 1. 9.
OO01ast TPYI0EMKOCTh IUCIUIUINHBI 9 324 3 108 6 216
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KonTakTHasi padoTa — ayiuTOpHbIE 0.9 32 0,45 16 0,45 16
3aHATHSA:
Jlexunu 0,45 16 0,225 8 0,225 8
[TpakTaeckue 3anastus (113) 0,45 16 0,225 8 0,225 8
CamocrosiTejibHasi paboTa 7,75 279 2,45 88 5,3 191
KoHrakTHas camocrosiTenbHas padboTa 0,4 0,4 -
CamocTrosTensHOE H3yUeHUE Pa3/IeiioB 7,715 278.6 2,45 87.6 53 101
TACIUATUINHEL
Buabl KOHTpOJIA:
JK3aMeH 0,25 9 - - 0,25 9
KoHTrakTHas paboTa — TpOMEKyTOYHAs 04 i 0.4
aTTecTamus 0,25 ’ - 0,25 ’
IToaroToBKa K SK3aMeHY. 8,6 - 8,6
3auér ¢
Buja nToroBoro KOHTpoJIsi: - JK3aMeH
OLICHKO¥
Beero Cemectp
Brjt yaeGHo# paboTs! 2 ceMecTp \ 3 cemecTp
3E AcTp. 3E AcTp. 3E Act
q. q. p. 4.
OO0mmas TpyI0eMKOCTh TUCITUTITHHBI 9 243 3 81 6 162
KonTakTHasi paboTa — ayiuTopHbIE 0.9 o4 0,45 12 0,45 12
3AHATHA:
Jlexunu 0,45 12 0,225 6 0,225 6
[Ipaktuueckue 3ausatus (113) 0,45 12 0,225 6 0,225 6
CamocrosiTeJibHasi padoTa 7,75 209 2,45 66 53 143
KonTtakTHas camocTosiTenbHast pabota 0,3 0,3 -
CamMocTosATenpHOE H3yUeHHE Pa3/IeiioB 7,75 208.7 2,45 65.7 53 143
IIACIUATUINHEI
Bujabl KOHTpOJIS:
IK3aMeH 0,25 6,75 - - 0,25 | 6,75
KoHTakTHas paboTa — HpPOMEKYTOYHAsS 04 i 0.4
arTecTanus 0,25 ' - 0,25 ’
IToaroToBka K 9K3aMeHy. 6,35 - 6,35
3auér ¢
Buja nToroBoro KOHTpoJIst: . IK3aMeH
OLICHKOI

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«AHAJIUTHYECKAS XUMHUI»

1 He.]'lb AUCHUIIJIMHBI — HpI/IO6peTeHI/Ie O6yLIaIOH_II/IMI/ICH 3HAaHUU U KOMHCTGHHHﬁ, HeO6XO,Z[I/IMBIX
JUIL PECIICHU KOHKPETHLBIX 3a1a4 XUMHWYCCKOT'0 aHaJIn3a.

2 B pesyabraTe n3y4eHusi AUCHHUILIMHBI 00y4alOIIMICS H0JIKEeH:
Obnadamye cleAyOMUMH KOMIIETEHIIMSAMU U UHIUKATOPAMH UX JTOCTH)KEHUS:
OIIK-5.1; OIIK -5.2; OIIK-5.4; OIIK-5.6

3nameo:

—  OCHOBHBIE TIOHSTHSI, TEPMHHBI, METOIbI ¥ IPUEMbI KAY€CTBEHHOTO U KOJIMYECTBEHHOTO XUMHUYECKOTO
aHaIIN3a;

—  TEOpEeTHUYECKHE OCHOBHI (PU3NKO-XUMUYECKUX METOJ/IOB aHAIIN3a;
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— TPHUHIMIBI padOThl OCHOBHBIX MPUOOPOB, HCIOIB3YEMBIX ISl MPOBEICHUS KAYeCTBEHHOTO U
KOJIMYECTBEHHOI'0 aHaJIN3a;
Ymemn:

— TMPUMEHATh NPUOOPETEHHBIE MPAKTUYECKHE HABBIKK B TPO(PECCHOHATBHON NESTEIBHOCTH IS
peuieHuss KOHKPETHBIX AHAIUTUYECKUX 3a/1a4;

— TMPOBOAWTH OOOCHOBAHHBIA BBIOOpP METOJA aHAIM3a C Y4ETOM IleNieil U OCOOEHHOCTEW JaHHOU
MPaKTUYECKOM 3a/1a4u;

— IPOBOJHUTH PACUYEThI HA OCHOBE IPOBEICHHBIX UCCIEA0BAHUM;
—  INPOBOJWTH METPOJIOTMYECKYIO OLEHKY PE3YyJIbTaTOB KOJUYECTBEHHOTO XMMUYECKOT0 aHaIN3a
Braoemy:
— OCHOBaMHU METPOJIOTHYECKOW OLIEHKH PE3yIbTaTOB KOJIMYECTBEHHOTO XUMHUYECKOTO AHAJIN3A;
— IpUeMaMH HHTEPIIPETALMH PE3yIbTaTOB aHAIN3a HA OCHOBE KBAIMMETPUYECKUX OLICHOK;
— METOJIOJIOTUEH XMMHUYECKUX U (PU3MKO-XUMUYECKHUX METOJOB aHalu3a, HIUPOKO HCIOJb3YEMBIX B
COBPEMEHHOMN aHAIMTHYECKOU MTPAKTUKE

3 Kparkoe coaepxkanue TUCUMIIIIMHBI

Pasoen 1. inentudukaiys HOHOB JIEMEHTOB B pacTBOPax

1.1 BBezneHue B COBPEMEHHYIO AaHATTUTHYECKYIO XUMHUIO.

AHanuTuyeckass XMMHsI KaK OCHOBAa METOJIOB M3YyY€HHUsI M KOHTPOJII XMMHYECKOIO COCTaBa BEIIECTB B
MaTepHUaJTbHOM IPOU3BOJICTBE, HAYYHBIX HCCIIEOBAHHUSIX, B KOHTPOJIE OOBEKTOB OKPY)KAIOLIEH CpEeIbl.
Bunel ananusza. DneMeHTHbBIH, MOJEKYISApHBIM, (a30BbIi M M30TOMHBIA aHanu3. KonudecTBeHHBIN u
KaueCTBEHHBIM aHAU3 OPraHUYeCKHX W HEOPraHMYECKHX BELIECTB. XHUMHUYECKHE, (U3UKO-XUMUYECKHE
METO/Ibl aHaNu3a, UX B3aUMOCBSA3b, COOTHOIICHHE U MPUMEHEHHE. AHATTUTUUYECKUI CUTHAJl KaK HOCHUTEIb
KaueCTBEHHOM M KOJWYECTBEHHOH HHpopMarmu 00 00beKkTe aHanu3a. [locTaHOBKA aHATUTHYECKOM 3a/1auH.
ANTOPUTM TPOBENCHUS aHaIM3a: OTOOp cpefaHeidl MpoObl, MOArOTOBKAa MPOOBI K aHaIu3y, U3MEPEHHE
AQHAJIMTUYECKOTO  CHTHAla M €ro METpOoJIoTWYecKas OIeHKa, pacyeT pe3ylbTaTOB aHaliu3a M HX
unTepnpetanus. Ilpumepsl pemieHus 3a1ad aHAIUTUYECKOTO KOHTPOJIS B XUMHUYECKOM TEXHOJOTHH, B
aHayin3e 00BEKTOB OKpYyXaromiel cpeapl U Ap. [IoHATUS 0 COBpeMEHHBIX METOJaX 3JIEMEHTHOIO aHaJIN3a:
aTOMHO-3MHCCHOHHBIN aHalIn3, AaTOMHO-a0COPOIMOHHBIN aHATN3, PEHTI€HO(IYyOPECIEHTHBINA aHAIN3.

1.2 Cnenuduka 3a1a4 aHATUTUYCCKOW XUMHUH.

OcHOBHBIE TEpMHHBI aHanuTH4YecKoW xumuu. OOHapyxkenue. Omnpenenenue. AHaIU3.
AHanuTUYECKHE XMMHMYECKHE pEaKIMu KaKk OCHOBAa XUMHUYECKOro aHaiu3a. KadecTBeHHBIE H
KOJIMYECTBEHHBIC aHAIUTUYECKUE XUMUUECKHE peakiuu. TpeOoBanus, npeabsasiseMmblie K HUM. Crerpduka
AQHAJIMTUYECKUX PEaKIUi, UCIIOJIb3YEMBIX B aHalln3e. AHaNUTU4YeCKas popMa U aHATUTUYECKUE TTPU3HAKY.
AHaIUTUYECKUE pEAKIHH M aHAIUTHYeCKHEe JPQeKThl. XapaKTePUCTHKU AHAIUTUYECKUX PEaKIIU:
YyBCTBUTEIBLHOCTb, N30MPATEIbHOCTh (CEIEKTHUBHOCTL). [ 'pymmoBbie, 001ue, YacTHBIE, XapaKTepHble U
cnenuduueckue peakuuu. Iyt moBwIIeHUS W30UPATEIHLHOCTH M YYBCTBUTEIBHOCTU AHAJTUTHUYECKUX
peaKkiuu.

1.3 XuMuyeckue paBHOBECHSI B TOMOTE€HHBIX M I'€TEPOTCHHBIX CUCTEMAaX, IPUMEHSEMBIX B
AHATTMTUYECKON XUMUH.

OcHOBHBIE ~ TUIIBI  peakUuii, NpPUMEHSIEMbIX B  AHAINTHYECKOM XUMHUHM  (OCAXKICHMS,
KHUCJIOTHO-OCHOBHBIE, ~ KOMIUIEKCOOOpa30BaHMs, OKUCIEHUs-BoccTaHOBIeHUs). CocTosiHUE  HMOHOB
JIEMEHTOB B pacTBopaX. KOHCTaHTBI pPAaBHOBECUS AHATUTHUYECKUX PEAKIUI: TEPMOINHAMUYECKHE,
KOHLIEHTPALIMOHHBIE, YCIIOBHBIE. daxkTopHl, BIIUSIOLINE Ha XHUMHUYECKOE paBHOBECHE
(xomMIuiekcooOpa3oBaHue, 0Opa3oBaHUEe MaJOPACTBOPUMBIX COCTUHEHUMN, N3MEHEHHE CTENEeHU OKHCIECHUs
OTIpeNIeNIIEMOT0 HOHA, BIMSHUE TPUPOJIbI PACTBOPUTENS, HOHHOM CHJIBI, TEMIIEpaTyphl, COCTaBa PacTBOPA).

PaBHOBecHsl B aHAJIUTUYECKH BaXKHBIX NMPOTOIMTUYECKMX CUCTEMaX. KOHCTaHTBI KHUCIOTHOCTH U
OCHOBHOCTH. YpaBHEHMs MaTepHuajbHoOro OanaHca. Berumcienue pH pacTBOpoB KHMCIOT M OCHOBaHMMN
pa3NIUYHOM CHIIBI, cMeceil KUCIOT M ocHOBaHMU. BydepHble pacTBOpHI, HCHOJb3yeMbleé B XUMHUYECKOM
aHaJM3e: UX cocTaB, cBocTBa (OydepHas emkocTh, 001acTs OydepupoBanus), pacuer pH, npumenenue B
AHAJINTUYECKOU XUMHUH.
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AHanuTHYECKUE peakUUHd KOMIUIEKCOOOpa30BaHMs, OCAXKICHUS, OKHUCIIEHUSA-BOCCTAHOBIICHUS.
OOmu1re, cTyneH4YaTble U yCIOBHbIE KOHCTAHThl YCTOWYMBOCTH KOMIUIEKCHBIX coeMHeHHH. Mcronp3oBanne
peaknuii KOMIUIEKCOOOpa30oBaHMSA B AHAJUTHYECKOH XUMUM (OOHApyXeHHEe U KOJUYECTBEHHOE
onpejiesieHue, MackupoBanue). Mcnonp30BaHue peakiuil ocaxxIeH!sl B aHaIMTH4YeCcKuX Lesix. Koncranra
paBHOBECHS PEaKLUi 0CaXICHHUSI-PACTBOPEHUS; (PaKTOPHI, BIUSIONINE HA PACTBOPUMOCTh O0CaIKOB. Pacuer
YCIOBUH OCAXKIEHHSI U PacTBOPEHHs] 0CaAKoB. OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PAaBHOBECHS.
CrangapTHBIN U peagbHbI OKUCIUTEIbHO-BOCCTAHOBUTEbHbBIE TOTEHIUAIIBI.

Xumudeckue ©  (U3MKO-XUMHYECKHE cnocoOsl ompenenenusi pH pactBopoB. PaBHoBecus
AQHAJIMTUYECKUX pEaKIUil KOMIUIEKCOOOpa30BaHUS U yIpaBieHHEe HMU. DakTOphl, BIMUAIOLIME Ha
HaIpaBJICHUE OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. KoHcCTaHTa paBHOBECHS U €€ XUMHKO-
aHaiuTU4ecKoe 3HaueHue. Pacuet ko3(ppuireHToB NOOOYHBIX peaKIUi.

1.4. KauecTBeHHble ¥  KOJMYECTBEHHbIE AHAJIMTHUYECKUE PpEAKUUU C OpPraHu4eCKUMHU
AHAJIMTUYECKUMH peareHTaMy B aHAJIN3€ HEOPraHUYECKUX BEIECTB.

Oprannveckue aHanutuyeckue peareHTol (OP). Knaccupukaums OP mo tumy peakuuii c
HeopranuueckuMu noHamu. KommiekcooOpasyromue OP u crpoeHune ux MoJieKynl: (YHKIMOHAJIbHO-
aHAJIUTUYECKass M aHAJUTUKO-aKTHBHas rpynnbl. OCOOEHHOCTH W IpeuMyllecTBa ucnosib3oBanus OP,
obnactu mpuMeHeHUs. JlOMOJHUTENBbHO: Teopusi ASUCTBUS KoMIulekcooOpasywomux OP, yder nonHoro
coctostHus OP u Meramuta. ['unoTe3a aHaornii M nNpakTUYECKHe BBIBOJBI W3 Hee. [Ipupona xummdeckoit
CBA3M B KoMIuiekcax OP ¢ monamm mMeTamioB U ee MpOSIBICHUE B IIBETHOCTH KOMIUIEKcOB. Peakiuu OP ¢
XpOMOQOPHBIMU  3€MEHTaMU. VHTEHCHMBHOCTh OKpAacKd aHAJIUTUYECKMX (OPM U HMHTEHCUBHOCTD
norjoueHus. Mcnonb3oBaHue peakiuii OpraHn4eckux peareHToB B (POTOMETPUUECKOM aHaJIN3e.

Pasoen 2. KonnyecTBeHHbIN XUMUYECKHUM aHATN3

2.1. ITpuHIMTIIBI U 32/1a4U KOJTUYECTBEHHOTO aHAIH3a.

Knaccudukanus MeTo10B KOJMYECTBEHHOTO aHanu3a. TpeboBaHusl, IpebsBIsieMble K XUMUYECKIM
peakuusM B KOJWYECTBEHHOM aHajau3e. OTambl KOJWYECTBEHHOTO OINPEICICHUS. XapaKTepUCTHKA
pe3ynbTaTOB KOJMYECTBEHHOTO XUMUYECKOro aHanu3a. OnpeneneHue coAepaHus BELIECTBA B PaCTBOPE,
pacuetHbie  (opmynbsl. CrnocoObl MpencTaBieHHs] pe3yabTaTOB aHanM3a. [ecThl Ha BBISBICHHE
CUCTEMAaTUYECKUX MOTPEUIHOCTEN B pe3yabTaTaX KOJIMYECTBEHHOTO XUMHUYECKOro aHanuza. [Ipobootdop u
poOOMOAr0OTOBKA.

2.2. TutpumeTpuueckuii aHam3. TUIIBI peakIuii, HCTI0JIb3yeMBIX B TATpUMETpUH. TpeboBanusl,
MPEABSBISAEMBIE K HUM.

[Ipunnun turpumerpuu. TutpoBanwe u ero srtambl. ['paduueckoe u300pakeHHe IMpolecca
TUTPOBAHUS — KPUBbIE TUTPOBaHUA, UX BUIbL. CKa4YOK Ha KPUBOW THUTPOBAHMS, TOUKA SKBUBAJIECHTHOCTH
(T.3.) m xoneunas touka tutpoBanus (K.T.T.). IlepBuunbie W BTOpHUYHBIE CcTaHAAPTHL. [Ipuembl
TUTPUMETPUYECKOTO aHAIM3a: MPSMOE UM OOpaTHOE TUTPOBAHME, KOCBEHHBIE METOMbI. THUMBI PEaKluid,
UCIOJIb3YeMbIX B TATPUMETPUUECKOM aHATU3e; TPeOOBaHMSI, IPEAbIBISEMbIC K HUM.

JIOTIOJIHUTENBHO: HMHCTPYMEHTAJIbHbIEe MeToAbl HMHauKaiuu T3J. IloTeHunoMerpuueckoe TUTpPOBaHUE.
Merton I'pana. [pyrue cnocoObl yCTaHOBJICHUS KOHEUHON TOYKU TUTPOBAHHUS.

2.3. Peakiuu HeWTpalu3aluy B KOJTMUYECTBEHHOM XUMHUYECKOM aHaIn3e.

MeToabl KUCTOTHO-OCHOBHOTO TUTPOBaHUsA. CyHIHOCTh METO1a KUCIOTHO-OCHOBHOTO TUTpoBaHusl. KpuBsie
KHCJIOTHO-OCHOBHOT'O TUTPOBaHMs. PacueT n mocTpoeHne TeoOpeTUUEeCKUX KPUBBIX TUTPOBAHMSI CHIIBHBIX U
cJ1abbIX OJHOOCHOBHBIX MPOTOJIUTOB. DAKTOPHI, BAUSIOMINE HA BEIMYMHY CKAauKa HAa KPUBBIX KHCIOTHO-
OCHOBHOTO THUTpoBaHHUs. CrnOCOOBI YCTAHOBJEHHS KOHEYHOW TOYKM TUTpOBaHMs. KHCIOTHO-OCHOBHBIE
MH/IMKATOPBl, HHTEPBAJ MEepexo/ia OKpacK! MHIMKATOpa, nokaszarens TutpoBanus (pT). IIpaBuio BeiGOpa
MHIWKATOpa JUIsl KOHKPETHOTO ciydas TUTpoBaHus. I[IpakTHueckoe NpUMEHEHHE pPEaKIMH KUCIOTHO-
OCHOBHOTO B3anMmojeicTBusA. lloTeHIMoMeTpudeckoe THUTPOBAaHME HAa OCHOBE PEAKIMI KHCIOTHO-
OCHOBHOTO B3anMoielicTBUs. HAMKAaTOpHBIE IOTPELIHOCTY U UX OLIEHKA.

2.4. AHanuTHYeCKHE pPEaKLIHUHU KOMILJIEKCOOOpa3oBaHUS U OCAXKJICHHS B KOJUYECTBEHHOM
XMUMHUYECKOM aHAJIN3E.

Hcnonbp3oBaHWe KOMILIEKCOOOpa30BaHUS B XMMHYECKOM aHanu3e. HeopraHudeckue U
opranvueckue mauranjapl. KOMIJIEKCOHBI M HX CBOMCTBA. YCIOBHBIE KOHCTaHTBhl YCTOMYMBOCTU
KOMIUIEKCOHATOB U HUX MPAaKTUYECKOe HcCmosib3oBaHue. OO0CHOBaHHE BbIOOpA ONTHMAJIBHBIX YCIOBUN
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KOMIIJIEKCOHOMETPUUYECKOTO TUTpoBaHMs. KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTpPOBaHUA. PaKTOpHI,
BIMSIOIIME HAa BEIMYMHY CKadyka Ha KpHBBIX TuUTpoBaHUs. CmocoObl yctanoBienus T1.0. m K.T.T.
MertannoxpoMHble HHIUKATOPHI, MPUHLIUI UX JeHcTBUsA. BpIOOp MHIOMKAaTOpa A KOHKPETHOTO CiTydas
TUTPOBAHUS.  AHIUTUYECKUE BO3MOXKHOCTHM  METO/a  KOMIUJIEKCOHOMETPUYECKOTO  TUTPOBAHHUS.
[IpumMeHeHre KOMIIJIEKCOHOB B aHAIIMTUYECKOM XMMHUU B KaueCTBE MAaCKUpYHOLIUX areHToB. [Ipumenenue
XAMUYECKUX  pPeakIuil  KOMIUIEKCOOOpa3oBaHHMsI B (POTOMETPUYECKOM  aHaiuM3e, B  METOJe
KOHJYKTOMETPUUYECKOTO TUTpOBaHUsA. Peaknuu ocaxaeHHus B KOJIMYECTBEHHOM XHMHUYECKOM aHAJIU3E.
I'paBumMerpudeckuii ananu3. TeopeTndeckoe 0OOCHOBaHME BHIOOPA ONTUMAIBHBIX YCIOBHHA OCAXKICHUS
KPUCTAIIIMYECKUX U aMOp(dHBIX ocaikoB. [IpuMeHEHHE XMMMUYECKHUX pPEaKIUil OCaXKIEHUS B METOJE
MOTEHIIMOMETPUYECKOTO  TUTPOBaHHWs, B  Meroae  Typouammerpuu. (OcoOEHHOCTH — peakmui
KOMILTIEKCO0Opa3oBanus (xemaTooOpa3zoBanusi) noHOB MeTaiuioB ¢ DJITA. OcanuTensHoe TUTPOBAHUE.

2.5. AHanmuTHYeckue peaklIuu OKHCICHHS-BOCCTAHOBIICHHS B KOJMYECTBEHHOM XHUMHUYECKOM
aHaJuse.

OKHCANTENbHO-BOCCTAHOBUTEbHAS PEAKLIUS W OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHLMA.
KoHcTaHThl paBHOBECHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. BeIOOp TUTpaHTa M ONTHUMAalIbHBIX
yclIoBUM TUTpoBaHUs. KpuBble OKMCINTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUS. PAaKTOPBI, BIUSIOLINE HA
BEJIMYMHY CKayka Ha KPUBOM TUTpoBaHHsS. WHIWKaMs KOHEYHOW TOYKH THUTPOBAHHUS XUMUUYECKUMH M
¢u3NKO-XMMUYEeCKUMH MeToiaMu. [lepmanranaromeTpus. XapakTepucTHKa METO1a. Y CJIOBUSI TPOBEACHUS
NepMaHraHaTOMETPUUECKUX ompenesneHuid. BemecTBa, omnpeznenseMple NEpMaHraHATOMETPUYECKUM
MeronoM. JlocromHncTBa W Hemoctatku Mertonaa. Monomerpus. XapakTepuCTHKa METOJa, YCIOBHS
MIPOBEJIEHUS] HOJJOMETPUUECKOTO orpeieieHus BemecTB. JloctouHcTBa u Henoctatku Mmetoaa. [Ipumenenue
peaxiuii OKMCIIEHUA-BOCCTAHOBJICHHS B METO/I€ MOTEHLIHOMETPUYECKOTO TUTPOBAHUS.

2.6. MoHooOMeHHas xpoMaTorpadus B KOJTMIECTBEHHOM XHMHUYECKOM aHAJIN3E.

TpebGoBanusi, MpeabsABIsIEMbIe K pEeaKIUusIM HOHHOTO oOMeHa. M3oTepma noHHOTO 0OMeHa. Bribop
ONTUMAJBHBIX  YCJIOBUI HOHOOOMEHHOTO pasfeneHus BemecTB. [IpumeHeHne HMOHOOOMEHHOM
xpomaTtorpauu B aHaIUTUYECKON XUMHUHM OPraHUYEeCKMX M HEOPraHWYEeCKHX COEIMHEHUM: pa3lieleHue,
OYHCTKA, KOHIICHTPUPOBAHUE U T.]I.

Pa3zoen 3. BBenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAIILHBIE) METO/IbI aHAJIN3a

3.1. ®DXMA — cocTaBHas 4acTh COBPEMEHHON aHATUTHYECKOW XUMUHU.

Knaccudpukanuss (uU3NKO-XUMUYECKHX METOJOB  aHaimu3a. AHATUTHYECKU CHUTHAll  Kak
nH(popMaTUBHAS (PYHKIUS COCTaBa BEIIECTBA U €ro KoJnyecTBa. [Ipumepsl aHaTUTUYECKUX CUTHAIOB U UX
u3Mepennii B DXMA.

3.2. MeTposnoruieckre OCHOBbI aHATUTHYECKUX METOIOB.

OCHOBHBIE AHAIUTHUKO-METPOJIOTUYECKUE XapaKTEPUCTUKHM METOJOB M pe3yJbTaTOB aHaIM3a,
CHOCOOBI UX OIICHKU: Mpeies 0OHapyKeHUsI, KOAPDUITUEHT YyBCTBUTEIBHOCTH, HIXKHSISI U BEPXHSIS TPaHULA
JMarna3oHa OIpeNesieMblX COJCp)KAaHUM, CENEeKTUBHOCTh, MPEHU3UOHHOCTh B YCIOBHUSAX CXOAMMOCTH
(TIOBTOPSIEMOCTH) ¥ BOCIIPOM3BOIUMOCTH, MMPABUIIBHOCTB, SKCIIpeccHOCTh. O0o0mmennslie ceeaeHus o [OCT
P UCO 5725 (2002).

3.3. O0mas xapakTepucTKa CHEKTPAIbHBIX, SJIEKTPOXUMHUECKUX U XpoMaTorpaduyecKux METOI0B
ananusza. [IpencraBnenue o GoToMeTpUYECKUX, MOTEIIMOMETPUUECKUX METOIaX aHAIIM3a U HOHHOOOMEHHOM
XxpomMarorpaduu.

4 O0beM y4yeOHOM TMCUMIIINHBI

O0beM IMCHHUIIIMHBI
Bua yuyeOHo# padoThI Axan. | Acip.
3E
4. u.
O01mas TpyA0eMKOCTh M CIHIIJIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,44 16 48,3
Jlexiun 0,11 4 3
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IIpaxTnueckue 3ansrus (113) -
Jlaboparopusie pabots (JIP) 0,33 12 9

CamocrosiTejibHasi paboTa 3,45 124,4 93,3
KonTakTHas camocTosTe/bHas paboTa 345
CaMOCTOATENbHOE U3YYEHHUE Pa3JIeOB TUCIUIUINHBI ’ 124,4 | 93,3
Bu1 HTOrOBOr0 KOHTPOJIS: 3auyer ¢ OLEHKOI

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«Pu3nueckass XMuMHUD»

1. Ilesb IMCHUNJIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIIPABJISIOUINX XOJA0M XUMHYECKOTO
mpolecca, oKa3aTh 00JIaCTH MPUIIOKEHHSI ITUX 3aKOHOB U HAyYUTh CTY/IE€HTa FPAMOTHO MIPUMEHSITh UX MTPU
pELIEHNN KOHKPETHBIX TEOPETHYECKMX M NPAKTUYECKUX 3aJa4, IOHATh OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTHU MTPOTEKaHUSI XMMUYECKUX IPOLIECCOB U POJIb KAaTaau3a JUIsl XUMHYECKO M TEXHOJIOTHH.

2. B pe3yJsbTate n3yuyeHusl JMCHUIIIMHBI 00YYalOIMIiCS T0IKEH:

Obnadams CIEeayIOIMIMMU KOMIETEHIIMAME U HHAUKaTopamu ux noctwkenus: OI1K-1.3, OITK-1.7,

OIIK-1.11.

Buname:

— OCHOBHBIC 3aKOHBI (PM3UYECKOW XHMHUH, B3aUMOCBS3h (U3MYECKUX M XUMHYECKHUX XapaKTEPUCTHUK
rporiecca;

— TIYTH ONpEACNICHUS BOKHEHUIINX XapaKTEPUCTHK XMMHYECKOTO PABHOBECHUS (KOHCTAHTHI PaBHOBECHS,
PaBHOBECHOTO BBIXOJIa TIPOYKTA, CTETICHH MPEBPAIICHUS UCXOTHBIX BEIIECTB) M BIUSHUS Pa3IMYHBIX
(hakTOpOB Ha CMENIEHUE XUMHYECKOTO PaBHOBECHS;

— TEpPMOJAWHAMHYECKOE OIHMCAHWE CBOWCTB UCAIbHBIX M HEUACAIBHBIX pPAaCTBOPOB, MOIXOIBI K
HaxO0KJICHUIO MapIHAIbHBIX MOJISIPHBIX BEJTMYMH KOMIIOHEHTOB pacTBOpa.

—  TEOPHIO TAJIbBAHUYECKUX SBICHUI;

— TEOPHH KUHETHUKH, TyTH TEOPETHYECKOTO pacyeTa CKOPOCTEH XUMHYECKUX PEAKIIUi U OTPAaHUYCHHS B
MIPUMEHUMOCTH PACUYETHBIX METOJIOB;

— OCHOBHBIE 4YEpPThl TOMOT€HHOTO M TeTEPOreHHOTO KaTaau3a, MPUYMHBI YCKOPEHHS XUMHYECKOTO
rpolecca B IpUCYTCTBUU KaTaanu3aTopa.

Ymemn:

— TPUMEHATHh TCOPETUUYCCKUE 3HAHUS U IKCIICPUMEHTAJIbHBIC METO bl HCCIICIOBAHUS (PU3NUECKON XUMUHU
MIPHU PeIIeHUH MPodECCHOHATBHBIX 33]1a4;

— TpeICKa3bIiBaTh M HAXOJWUTh ONTUMANbHBIE YCIOBHUS MPOBEACHUS XUMHUYECKOTO MpoIecca C ILEebio
MOJIy4eHUsI MAaKCUMaJIbHO BO3MOXKHOTO BBIX0/1a MHTEPECYIOIIETO MPOIyKTa;

— TPUMEHATH TEOPETUUYECKHE 3HAHUS U IKCIIEPUMEHTAIBHBIE METO bl UCCIIEIOBAHUS (PU3UUYECKON XUMHUH
JUIS PEIlieHrs BOIPOCOB, BOZHUKAIOIINUX MPU U3YUYEHUU KHHETHUKU XUMUYECKUX PEaKITUi;

— TIPOBOJUTH aHANU3 M KPUTHUYECKH OIICHWBAThH MOJYYCHHBIE SKCIIEPUMEHTANbHBIE JaHHbIE, 00001IIaTh U
nenath 000CHOBAaHHBIE BHIBOIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Braoems.:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOIOB (DPM3UYECKON XMMHUU ISl peUIeHUS] KOHKPETHBIX

HCCIEN0BATEIbCKUX 3a1a4;
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— HaBBIKaAMU OIPEIEIICHUS COCTOSHMS PAaBHOBECUS M CAMOIIPOU3BOJIBHOIO HAIIPABJICHUS XMMHUYECKOTO
pouecca;

— 3HAHMUAMU OCHOBHBIX 33aKOHOB ()M3WYECKOW XHMHU JJIsI  COJEPXKATENbHOW MHTEpPIIpPETaluu
TEPMOJUHAMUYECKUX PACYETOB;

— METOJaMH OINpPEIEIICHUS NMOPSAAKAa U CKOPOCTH PEAKLMH, YCTAHOBJICHMS JIMMUTHPYIOIIEW CTaguu W
MEXaHU3Ma U3y4aeMOU XMMUYECKON PEaKLnH;

— HaBBIKAMHU COCTABJICHUS T'AJIbBAHMYECKUX JJIEMEHTOB JUIS LEJIEW OINpPENCIICHUs] TEPMOIUHAMUYECKUAX
XApaKTEPUCTUK U KOHCTAHT PAaBHOBECHs UCCIEAYEMON PEaKLINH;

— 3HaHUSMHU OCHOBHBIX 3aKOHOB XUMHUYECKON KMHETHUKH, BIUSHUS PA3IMYHBIX (PAKTOPOB (TEMIIEpaTyphl,
JaBJICHUS, KaTaJu3aTopa) Ha CKOPOCTh XUMUYECKON PEAKIIUH.

3. KpaTkoe copepxanue JMCUUILIHHBI

5 cemecTp
Paszpen 1. Xumuyeckass TepMOAMHAMHUKA

1.1. [IepBslif 3aKOH TEPMOTUHAMHUKHI

TepMO)II/IHaMI/I‘—IeCKI/Ie CUCTEMbI 1 TCPMOJANHAMNYCCKUEC ITapaMCTPEIL. OKCTEHCHUBHbBIE U MHTCHCUBHLIE
CBOWCTBA CHCTEMBl. TepMoauHaMHUecKHuii mporecc. DYHKIIUU COCTOSHUS W (QYHKIMH TpoIlecca.
BryTpeHHs1s 23HEpTUs ¥ SHTAIBINS, X CBOMCTBA. TernoTa u padota kak hopmel iepeaaun 3Hepruu. Padora
paciupeHus raza u mnosie3Has pabota. @opMyIHpPOBKH MEPBOro Havajga TEPMOIUHAMUKU. B3zanMocBsi3b
TEIUIOThI, pabOThl U HM3MEHEHHs] BHYTPEHHEH SHEpruu B H30XOPHOM, M300apHOM M H30TEPMHUUECKOM
npoueccax. TermioéMKOCTh BellecTBa — U30XOpHash WM U300apHas, MOJIsIpHas, yaeiabHas. TemnoéMKocTh
UJealbHbIX Ta30B, B3aUMOCBA3b MOJIApHBIX Termmoémkocter Cp u Cv uaeanpHOrO rasza. TermioéMKoCTb
TBEpPABIX BEIIECTB U KHUAKOCTEH. 3aBHCHUMOCTh MOJIAPHOM H300apHON TEMIOEMKOCTH BEIIeCTBa OT
TEeMIIepaTypbl, IMIUPUYECKUE ypaBHEHHs (CTEIEHHBIE PAIbl), UX MPUMEHHUMOCTh. 3akoH KyOoB [lebas,
npaBwio [rononra u Iltu. Cpeansisi m3o0apHasi TEMIOEMKOCTh BEIIECTBA B HHTEpBAJE TEMIEpaTyp.
TemnepatypHasi 3aBUCUMOCTD NpupatieHus sHTanbnuu Beniectsa (Ht — Ho) nmpu mocrossHHOM faBiieHUM ¢
yuétoMm (a3oBbIx mnepexoaoB. TemnoBoil 3ddekr xumuueckoro mporecca. OCHOBHOE CTaHIAPTHOE
cocrosinue. CTaHgapTHBIC PHTAIBLIUU 00pa3oBaHus U cropanus BemecTB. [IpuMenenue 3akona ['ecca mis
BBIYHCIICHUS TEIUIOBBIX 3()(PEKTOB XUMHUYECKUX U (DU3HKO-XMMHYECKHUX IMpoiieccoB. CBs3b TEIIOBBIX
3¢ dEeKTOB MpU MOCTOSHHOM O0bEME M MPU MOCTOSHHOM JaBIIEHUHU. 3aBHUCUMOCTH TEIIOBOTO 3(dexTa
peakiuu OT TeMmrieparypbl. BeiBon u ananu3 ypaBHeHus Kupxroda B muddepenunansHoit dopme.
NuTerpupoBanue ypasHeHus: Kupxroda.

1.2. Bropoii 3ak0H TepMOANHAMHKH.

CaMompou3BOJIbHBIE W HECaMOIPOU3BOJIbHBIE, OOpaTHUMble U HEOOpaTHMbIE, paBHOBECHBIE
(KBa3WcTaTUYECKHE) U HEPABHOBECHBIEC Mpollecchl. PaboTa paBHOBECHOTO W HEPABHOBECHOTO IMPOIIECCOB.
@OopMyIHPOBKH BTOPOTO Hayalda TEPMOJWHAMUKUA. OHTPOMUS KaK KpUTEPHH HampaBICHHOCTH
CaMOIPOU3BOJIBHBIX MPOIIECCOB M PABHOBECUS B HM30JIMPOBAHHBIX CHUCTEMaX. 3aBUCHUMOCTH SHTPOIHUHU
BEI[ECTBA OT MapaMeTPOB COCTOSIHUA (TEMIIEpaTyphl, AaBlieHUs, 00beMa). Pacder u3MeHEHHs SHTPOIUU B
Pa3IMYHBIX MPOLECCaX, CBA3AHHBIX C U3MEHEHUEM COCTOSIHHS MICAIIbHOTO Ta3a, a TAKKe YUCTBIX TBEPABIX
WU KUJKUX BellecTB. V3MeHeHHe >HTponuU B MPOLECCE CMEIIEHUS HACaTbHBIX Ta3oB. M3MeHeHue
SHTponuM mpu (a3oBeIX mepexonax. Temmosas Teopema Heprcra, moctynar [lnanka (TpeThbe Hayasio
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TepMoauHaMuKu). CraTUcTHuYecKas HMHTEpIpETaluss BTOPOIO Hauyala TEPMOJAMHAMMKH, YypaBHEHHE
Bonbumana-IInanka. Beruucienne aOCONIOTHOM SHTPONMHM BellecTBa. PacueT M3MEHEHUS SHTPONHU B
XMUMUYECKUX PpeaKIusaX Npu pa3luyHbX Temmeparypax. OOwbenuHenHoe ypaBHenue | u Il 3akoHOB
TepMOAMHAMUKH. DHeprus [ 'enbMronbia u sueprus [ m66ca Kak KpUTEpUH HANPaBICHHOCTH MPOLECCOB U
paBHOBECHS B 3aKPBITHIX CHCTEeMaX. Xapakrepuctuueckue GpyHKmuu. 3aBUCUMOCTH 3HEpruu [ enpmroibia
u sHepruu ['nd6ca ot mapamerpos cocrosiHus. TemnepaTypHasi 3aBUCUMOCTb dHepruu 1’ mb0ca BeliecTna ¢
yaérom ¢a30oBeIX TepexonoB. Pon ¢azoBoro mepexoma (mepBwlid, BTOpOH). YpaBHenumst [ubOca-
I'enpmroibiia. Pacuer u3MeHeHn# cTanaapTHBIX HEepruil ' mo6ca u ['enbMrobia B XUMUYECKUX PEaKIUsIX
IIPY pa3IUYHbIX TEMIEpaTypax.

CucreMbl EPEMEHHOI0 COCTaBa. XUMHUYECKHH MOTEHIMAal KOMIIOHEHTa CHUCTEMBl. 3aBUCUMOCTH
XMMHMUYECKOTO IMOTEHIMajla OT JaBJIEHUS U TeMIepaTyphl. YCIOBHUS PABHOBECHS M CAMOIPOU3BOJIBHOTO
MIPOTEKAHUSI [TPOLiecca B CUCTEMAaxX MEPEMEHHOTO COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MarepuanbHbIi 0aJaHC XUMHYECKOW PEaKIu, CTENCHb MPEBPAIICHUS, XUMUYECKasi TIepeMeHHas.
VYpaBHeHHe H30TepMbl XUMUUeckoil peakuuu (n3orepmbl Bant-I'odda). Xumuueckoe cponctro. AHanus
YpaBHEHUS H30TE€PMBbl JJIsl ONpEACNICHUS HaMpaBlIEHUS CaMOIPOHM3BOJIBHOTO MPOTEKAaHHS XUMHUYECKON
peakuuu OT JaHHOTO MCXOJHOTO (HEpaBHOBECHOTO) COCTOSIHMS. TepMoanHamMudeckass KOHCTAaHTa
XAMHUYECKOTO PAaBHOBECHS M IMIMPUYECKUE KOHCTaHThl xumuueckoro paBHoBecust (Kx, K¢ Kn, Kp),
YPaBHEHMsI MX CBSI3U JJIsl PEaKLUU B UJeaIbHOM ra30Boi cMecu. KoHCTaHTBI paBHOBECHS Il TOMOTE€HHbIX
U TeTepOreHHBIX PEaKLM, HIeaIbHBIX U HEUACAIbHBIX PEAKIIMOHHBIX CHCTeM (Ha mpuMepax). CmeneHue
XUMHUYECKOTO paBHOBECHs TP m3MeHeHun oOrmiero masieHus (T = const) u mpu 100aBJICHUU B CUCTEMY
nneptHoro Ta3a (T = const, P = const).

Bnusinue TemnepaTypbl Ha KOHCTAHTY XUMHUYECKOTO PaBHOBECHSI, ypaBHEHHS HM300apbl U U30XOPbI
XMUMHYECKOHN peakiuu. BbIBo, aHANM3 U MHTETPUPOBAHKE HA3BAaHHBIX YPaBHEHUI HA MpUMepe ypaBHEHUS
n300apel. Pacyer cpemHero M MCTHMHHOTO TEIIOBOTO 3(dekTa XMMHUYECKUX peakiuil U3 3aBUCHUMOCTH
TEPMOIMHAMUYECKON KOHCTaHThI paBHOBECHS OT TeMIepaTyphl. PacueT KOHCTaHT paBHOBECHSI XUMUYECKHX
peakuuil U3 CTaHAAPTHBIX TEPMOIMHAMHUYECKUX (DYHKIUI BellecTB. Brluucienne KOHCTAaHT paBHOBECUS
XMMHYECKUX PEaKIUil IO CIPaBOYHBIM JaHHBIM O KOHCTaHTAaX pPaBHOBECHS peakiuil oOpa3zoBaHUs
COEIMHEHUI U3 MPOCTHIX BELIECTB.

Pa3nen 2. ®a3oBble paBHOBECHS B OJJTHOKOMIIOHEHTHBIX CHCTEMAaX

2.1. ®azoBrie nepexoanl U (1)213013215[ auarpaMma COCTOAHUA AJIs1 OJHOKOMIIOHCHTHBIX CUCTCM

daza, KOMIIOHEHT, Yucio creneHed cBoboabl. [IpaBuno ¢a3 ['nd6ca. [lpumenenue npasuna ¢a3
I'n66ca nnst aHanu3a (pa3oBBIX paBHOBECHMH B OJHOKOMIIOHEHTHBIX cHUCTeMax. Jluarpamma cOCTOSIHUS
OJIHOKOMIIOHEHTHOH cucTeMsl, €€ (pa3oBble MO, TJMHUU U TPOHHBIE TOUKHU, BHIPAXKAIOIIHNE COOTBETCTBEHHO
onHo(asHoe, nAByx(azHoe U TpexdasHoe paBHOBecus. HacwlleHHBIN map, TemmepaTrypHas 3aBHCHMOCTb
JIaBJICHUs HACBILIEHHOTOo napa. Kpurtndeckas Touka, KpUTHIECKOE COCTOSTHUE BEIIECTBA, €M0 0COOEHHOCTH.
BeiBon 1 ananu3 ypaBHeHus: KianelipoHa. 3aBUCHMOCTb TeMIIEpATyphl IUIABJICHUS OT BHEIIHETO JJaBJICHUS,
MHTETrpUpoBaHue ypaBHeHMs KiamelpoHa aisi paBHOBECHS TBEpAOE TeNO - KUAKOCTh. PaBHOBecus ¢
ra3oBoi ¢a3oii, ypaBHenue Knaneiipona-Knay3uyca, BbIBOJ U HHTETpUPOBAaHUE YPAaBHEHUS Ul ONTHUCAHUS
JUHUNA UCTIapeHUs U CyOIMMaIuy, UCIOJIb3yeMble fonyiieHus. OmnpeneneHne KOOpAUHAT TPOHHON TOUKH.

2.2. OnpeneneHue TepMOAMHAMHUYECKIX (QYHKIUI mporecca (a3oBoro nepexoaa
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[Ipumenenue ypaBHeHus Knaneinpona-Knaysuyca mins pacdera M3MEHEHMsS TEPMOJIMHAMHUYECKHUX
¢bynkuuit mpu ¢Ga3oBBIX MPEBPALICHUAX. B3aMMOCBSA3b SHTAIBINI TUIABICHUS, UCIIAPEHHS] M BO3TOHKH B
TPOMHON TOUKE. DMIIUPUYECKOE paBuiIo TpyToHa.

Pa3nen 3. TepmoannaMuyeckasi TeOpUsi pAaCTBOPOB
3.1. OcHOBBI TEpMOIUHAMUKYU pacTBOPOB. IlaprinanbHbie MOJIbHBIE BETUYHHbI

Krnaccudukamuu pactopoB. [lapruanbHble MOJISIpHBIC BEIMUYWHBL. YpaBHeHUs [ 'nO6ca-/lrorema
(BBIBOJ U aHANIN3). MeToabl Onpeesie s TapLralbHbIX MOJISIPHBIX BEJIMYMH (METO]T KacaTeJIbHbIX U METO
oTpe3koB). OTHOCHUTENbHBIE NaplUalibHbIE MOJSPHbIE BEIUYMHBI (HapluaIbHble MOJSpPHbIE (YHKIHH
cMmetienus). TepmoauHamudeckre QyHKIUU CMEIIEHUS.

3.2. TepmoiuHAMHYECKOE ONKCAHUE UI€ATbHBIX U HEUJCATBHBIX PACTBOPOB

WneanpHble (COBEpIICHHBbIE) pacTBOpPbl. XHUMHUYECKUN TOTEHIMAl KOMIIOHEHTAa H/I€albHOIO
pactBopa. TepmoanHamudeckue GyHKIIUU CMEIICHHS 711 HcaIbHBIX pacTBOpPoB. PaBHOBecHe "neanbHbII
pactBop-niap", 3akoH Payns, rpadpuueckas uHTepnperauus 3akoHa Payns. [IpenensHo pa3baBieHHBIE
pacTBOpBI, 3aKOH I'eHpu. YpaBHEHHME XMMHYECKOTO NOTEHIMAIA JUIsl PACTBOPUTENS M PACTBOPEHHOTO
BemecTBa. HewmpgeanbHbie (peanbHbIE) PacTBOPHI, IOJOXKHUTENIbHbIE W OTPULIATEIbHBIE OTKJIOHEHHS OT
uaeanbHoCcTH (OT 3akoHa Payns). CranmapTHbIE COCTOSTHUSI KOMIIOHEHTOB pacTBopa. CumMMeTpuuHas u
HECUMMETpUYHAsi CHCTEMbl CpaBHEHHUs. Pacuer akTUBHOCTEH M palMOHAJIbHBIX KO3()PUIIMEHTOB
aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepmoauHamMuuyeckue GYHKIMHM CMEIICHHS JUIsl HeuIealbHbIX
pacTBOpOB. 3aBUCHMOCTb AKTUBHOCTH M KO3((UIIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIEpaTypbl U
JABJICHUSI.

3.3. KoynnratuBHble cBOMCTBA pa30aBICHHBIX PACTBOPOB HEJIETYUYHX BEIIECTB B JIETy4EM pacTBOPUTEIIE

KommuraTtusHabie cBOiicTBA p336aBJ'IeHHBIX PacTBOPOB HEJICTYUYHUX BEHICCTB B JICTYUHUX PACTBOPUTEIIAX
(HOHI/I}KCHI/IC JaBJICHUS HaCBINICHHOTI'O IIapa paCTBOPHUTECIIA Had PAacTBOPOM IIO CPABHCHHUIO C YHUCTBIM
PaCTBOPUTCIIEM, IOBBIMICHUC TEMIIEPATYpPhl Ha4dajla KUIICHHA MW IIOHMXXCHHUEC TEMIICPpATYphl Haydajla
OTBCpJACBaHusA pacCTBOpPOB, OCMOTHYCCKOC I[aBJ'ICHI/IC). :‘)6YJ'IJ'II/IOCKOHI/ILIeCKaH U  KPHUOCKOITHMYCCKas
KOHCTAaHTbI PaCTBOPHUTECIIA. BBIBO,I[ YpaBHCHHs, CBA3BIBAIOIICIO IMOHMMKCHHUE TEMIICpaTypbl Hadalla
OTBCpJACBaHUuA C KOHHCHTpaHHeﬁ pacTBOpAa. OCMOC, OCMOTHYECKOEC JaBJICHHC, 06paTHBII71 OCMOC.
Hcnonp30BaHue KOJIJIUTaTUBHBIX CBOMCTB IS OIIpCaACIICHUA MOHHpHOﬁ MacCChl, CTCIICHN JUCCOIMallu WUJIU
CTCIICHHU acCoralry paCTBOPCHHOI'O0 BCIICCTBA.

Paznen 4. ®a3oBble PAaBHOBECHUHA B MHOI'OKOMIIOHCHTHBIX CUCTEMAX
4.1. PaBHOBecue (()KI/II[KI/Iﬁ pacTBoOp - HaChIIICHHBIN nap» B IBYXKOMIIOHCHTHBIX CUCTCMaAX.

I[I/Ial"paMMLI «HaBJICHHUC-COCTAB», «TCMIICPATYypa-COCTaB», «COCTAB IIapa-COCTAB KXUAKOCTHU» JIS
HUACAJIbHBIX U HCUACAIBHBIX PACTBOPOB. HpI/IMeHeHI/Ie IpaBUjia (1)3.3 K UCCJIICAOBAHUIO OHUATPAMM. 3aKOHBI
I'n66ca-KoHoBanoga. A360Tp0HI/IH, TCPMOJAUHAMHUYECCKOEC YCIOBUC TOYKH a3COTpOIIA. HpaBI/IJ'IO pbryara.
DU3NKO-XUMHUYECKHIE OCHOBEI pa3aciICHUA XKXKUJAKUX cMecel MeToJaMu NEPCTOHKHU U peKTI/ICI)I/IKaI_II/II/I.

4.2. PaBHOBecHE CGKUIKOCTB-TBECPAOC» B IBYXKOMIIOHCHTHBIX CUCTEMaAX.

Tepmuueckuil aHain3, KpPHUBBIE OXJIAXKJEHHS, TMOCTPOCHUE AMArpaMMbl IUIABKOCTH MO KPUBBIM
oxnaxaeHus. CUCTEMBI C OIPaHUYEHHON M HEOTPAHWYEHHOW PAaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
coctossHuu. M3omoppusam. Tumbsl TBepAbIX pacTBOpOB. JlMarpaMMel  IJIaBKOCTH — M30MOP(HHO
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KPHCTAJUIM3YIOLIMXCS BeIIeCTB. JlMarpaMMbl IUIaBKOCTH CHCTEM C OTPaHUYEHHON pPacTBOPHUMOCTHIO B
TBEPAOM COCTOSIHUM. OBTEKTHYECKOC W IEPUTEKTHYECKOoe paBHoBecus. OmpenelieHHe cocTaBa
IBTEKTHUYECKOW >KUJIKOCTH MOCTPOECHUEM TpeyrojbHuka Tammana. [Ipumenenue npasuia ¢a3 ['uboca
UCCIIEI0OBaHUIO (Da30BBIX PABHOBECHIA.

6 cemecTp
Paspnen 5. PacTBopHbI 2/1€KTPOJIMTOB
5.1 PacTBOpBI 2JIEKTPOJIUTOB B CTATHYECKUX YCIOBUSAX

TepMoanHaMHuuecKoe ONMUCaHNE CBOWCTB PACTBOPOB 3JIEKTPOIUTOB. AKTUBHOCTH U KOAPPUIIUEHTHI
AKTUBHOCTH 3JIEKTPOJIUTA U HOHOB B PAacTBOpE, CpeAHHE HOHHbIE KOA((UIMEHThl aKTUBHOCTH. CBA3b
AKTUBHOCTH JIEKTPOJINTA CO CPETHEW HOHHOM aKTUBHOCTBIO M KOHIIEHTpALMen ainekTpoanTta. MoxHas cuiia
pactBopa. IlpaBuno nOHHOW cuiabl. OCHOBHBIE TOJOXEHUS 3JIEKTPOCTAaTUYECKOM TEOPUU CHIIBHBIX
anekrponutoB [lebas-Xrokkens. [Ipenenbusiit 3akon JleOas-XIokkens, BTOPOE€ M TPeTbe MPHUOIMKEHUS
TeopuH, rpaduuecKoe MPEACTABICHHUE dTUX 3aBHCUMOCTEH.

5.2 PacTBOpPBI AIIEKTPOIUTOB B THHAMUYECKUAX YCIOBHIX

[IpoBoanuku 3nekTpuyeckoro Toka I u Il posna, HOHHASA U ANEKTPOHHAS MPOBOJUMOCTD. Y ACNIbHAs,
MOJISIpHAs U 3KBUBAJEHTHAs JJIEKTPUYECKHE MPOBOAMMOCTH, B3aUMOCBS3b MEXKAYy HUMHU. 3aBUCUMOCTH
YAETbHOW U MOJIAPHOM AJIEKTPUYECKOW MPOBOAUMOCTEH OT KOHLIEHTPAIMW, TEMIEPATYPhl U IPHUPOJIbI
pactBopuTtens. CKOpOCTh U MOJBUKHOCTE (a0COJIIOTHASI CKOPOCTh IBUYKEHUS) HIOHOB. 3aKOH HE3aBUCHMOTO
NBKeHUsI HOHOB (3akoH Komnbpaymma). [IpenensHbie MOJISIpHBIEC SJIEKTPOPOBOAHOCTH HOHOB. JcTadeTHBII
MEXaHHU3M IIepeHoca 3JIEKTPUYECTBA MOHAMU THUJPOKCOHUS W TUIpOoKcuia. Yucna mepeHoca HOHOB.
DIEKTPONPOBOJHOCTh PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB, YpaBHEHHE KOPHSI KBaJpaTHOTO (ypaBHEHHUE
Konbpayma). [IpuMenenue Teopun CUIBHBIX AJIEKTPOJIUTOB JJISl OOBSICHEHUS ANIEKTPO(OPETHUECKOTO U
penakcauoHHOTO APPEKTOB CHUKEHHS AJIEKTPOIPOBOIHOCTH. BiusiHue 1mosieil BbICOKOM HApsKEHHOCTH
U BBICOKOH 4YacTOThl MEPEMEHHOr0 TOKa Ha 3JIEKTPOIPOBOJHOCTH PACTBOPOB. METOIAMKU H3MEpPEHUS
ANIEKTPONPOBOAHOCTH. KOHIyKTOMETpHUECKOe OIpeIe/IieHne CTeNeHN U KOHCTAHThI JUCCOIMALUN cIabbIX
AJIEKTPOJIUTOB, TEIUIOTHI, SHTponuu u HHepruu [mOOca mpoiecca AMCCOIUAINM, PACTBOPUMOCTH
MaJjopacTBOPUMBIX COCIMHEHHIA.

Pa3znen 6. DiiekTpoxumMH4ecKre CHCTEMbI (1[erH)
6.1 DJ1C u 25eKTpOAHBIC MOTECHIUAIBI

DNEeKTPOXUMHUYECKHE CUCTeMBI (1enn). Bo3HMKHOBEHME ckadyka MOTEHIMaja Ha FpaHulle paszena
npoBoaHUKOB [ u II pona. /[BOIHOM 27EKTpUUYECKUI CION. DIEKTPOXUMHUUYECKUI NOTEHIMAJ, TaJbBAHU-
noreHiuan. OOpaTuMmble BIEKTPOAbI M 0OpaTHMbIe  JJIEKTPOXMMUYECKHE Lenu  (2JIEMEHTHI).
DNEeKTPOJIBUKYILAsk CUJIa FaJIbBAaHMUECKOTO AJIEMEHTA, YCIOBHBIHM AJIEKTPOAHBIN NOTEeHIMal (MOTEeHIHaI B
BoZI0poAHOM mikaze). Ces3p D/1C rabBaHUUECKOM 1IETIN € 3IEKTPOIHBIMU oTeHIMataMu. [IpaBuiio 3HaKoB
O/1C u 251eKTpOHBIX MOTEHIUAIOB. TepMoaMHAMHUUECKas TEOPHs TaJIbBAHUUYECKUX SIBIECHUN. BpiBox u
aHann3 ypaBHeHuss HepHcra, Bblpaxkaromero 3aBucumMoctb OJIC raJbBaHMUYECKOTO 3JIEMEHTa OT
aKTUBHOCTEH  KOMIIOHEHTOB  JJIEKTPOJHON  peakiuu. YpaBHeHue [ub6ca-I'enmpmronbua s
AIEKTPOXUMHUYECKUX cucTeM. 3aBucumocTh OJ[C raapbBaHMYECKOIO JJIEMEHTa OT TEMIEPaTyphl.
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Krnaccudukarusi 37€KTpOJOB: IJEKTPOJBl IEPBOTO M BTOPOrO pOJa, Ta30Bble, OKUCIUTEIBHO-
BOCCTaHOBHTENbHBIC. YpaBHeHUe HepHcTa /1Isi HOTeHIMama JIEKTPOJIOB BCEX BHIOB.

6.2. "'anpBaHWYECKHAE DIIEMEHTEI

Turnel raTbBaHMYECKUX AIEMEHTOB: XUMHUECKHE, KOHIIEHTPAIIMOHHEIE, C IEPEHOCOM, O€3 TIepeHoca.
Juddy3MOoHHBI TOTEHIIMAN, MEXaHW3M BO3HHKHOBEHHS W METOJBI €ro YCTpaHEHUs (CBEICHHS K
MHUHUMaIbHOU BemmuuHe). Metoauka usmepenuss D/IC u smeKkTpoAHbIX MoTeHnuanoB. [Ipumenenue
MOTCHIIMOMETPUU U1 ONPEACIICHUS TEPMOJMHAMUYECKUX XapaKTEPUCTUK XUMHYECKHX PpPEaKLHM,
MPOTEKAIOINX B TallbBAHUYECKOW IE€NH, KOHCTAHT XHWMHUYECKOTO pPAaBHOBECHS, AaKTHBHOCTEH U
KO3(DPUITMEHTOB  aKTUBHOCTH  JJIEKTPOJUTOB, pH  pacTBOpoB, TMPOU3BENEHUS PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COETUHEHUN. XMUMHYECKHE HCTOUHUKH TOKA.

Pa3zgen 7. XumMuueckasi KHHETHKA
7.1. ®opManibHasi KHHETUKA

TepmoanHamMuueckass BO3MOXKHOCTh  Ipoliecca M €ro  InpakTudeckas (KMHETHYEecKas)
ocyiiecTBUMOCTb. [IpeaMer 1 3a1aun XuMHueckoi KHHETUKU. OCHOBHBIE MOHATUS (OPMATbHON KHHETUKHU:
CKOPOCTh XMMHUYECKOW pPEaKIMH, MOJEKYISIPHOCTh, YaCTHBIM M oOmwuil mopsnok. OCHOBHOW MOCTyJaaT
XMMHMYECKON KUHETHKH, KHHETUYECKOE YPaBHEHUE CKOPOCTH peakunu. KoHcTaHTa CKOPOCTH XMMHYECKON
peakuuu, pasMEpPHOCTb KOHCTaHTBI CKOPOCTH. METOIBI ONpPENENIEHNsT CKOPOCTEH XMMHUYECKUX DPEaKLMMH.
IIpocTble (sr1eMEHTapHBIE) W CIOXKHBIE peakiuud. KuHeTmka mpocThIX M (OPManbHO MPOCTHIX
OJIHOCTOPOHHUX TOMOTEHHBIX peakuui. Peaknuum nepBoro, BTOPOrO M TPETbETO  HMOPSAIKOB.
HuddepeHunanbHass U MHTErpaibHas (OPMbI KUHETUYECKUX YPaBHEHUH, KHUHETHYECKUE KpPHUBBIC.
JluHeitHOe TIpeACTaBIICHUE KHUHETHYECKHUX KpPHUBBIX JUISI PpEaKIUid pas3fiMyHbIX TOPSIKOB. Bpems
noJrynpeBpaienus. Peakiuu HyneBoro nopsaka. Meron m30biTka (m3ossinun) OcTBaibia ONpeeneHus
YACTHBIX IMOPAIKOB II0 COOTBETCTBYyMOLIEMY peareHty. uddepeHuuanbHple 1 UHTErpajbHbIE METO]Ib
ONpeJciieHusl NMOpsAdKa peakuuu. Pasznuune KOHLUEHTPAaMOHHOIO M BPEMEHHOIO NOpsAAKOB. Ci0KHBIE
peakuuu. IIpuHIMI HE3aBUCHMMOIO NMPOTEKAaHUsS 3JIEMEHTAapHbIX peakuuid. OOpaTuMble U napajuieabHbIe
peakuuu nepsoro nopsaaka. JuddepennuanbHple ypaBHEHHs, ONUCHIBAIOIINE CKOPOCTH 3THUX PEAKLIMH, UX
uHTerpupoBanue. Kunernueckue KpuBble IS KaKIOTO M3 pearupyromux BeniecTs. [locnenoBarenbHbie
peakuuu 1-ro mnopsaka. Cucrema auddepeHUUaNbHBIX ypaBHEHUHM, ONUCBHIBAIOIIUX KHHETHKY
IIOCJIEOBATEIbHBIX peakuuil. Kunetnueckne ypaBHEHHs] U KHHETHUYECKHUE KPUBBIE U1 BCEX YYaCTHUKOB
peakuuu. Bpems DOCTHKEHMSI MaKCUMaJIbHOM KOHLEHTPALUU ITPOMEXYTOYHOIO BEUIECTBA. 3aBUCUMOCTD
MaKCHMaJIbHOM KOHILIEHTpPAllMA IPOMEKYTOYHOI'O BELIECTBA OT COOTHOILIEHUS KOHCTaHT CKOpOCTEN
OTIENbHBIX CTaAUN MOCIEAOBATEIbHON peakuMu. [IpuHIUI TUMUTHPYOIIENH CTaJuu MOCIENI0BATENIBHON
XUMHUecKON peakuuu. CTaluoOHapHBIM pEXHUM NPOTEKAHUS IOCIENOBATEIbHBIX peakuil. Meron
KBa3MCTAIlMOHAPHBIX KOHLIEHTpAlMid, oO0JacTh NpUMEHEHus. BiusHue TemmepaTypbl Ha CKOpPOCTb
XMUMUYECKOM  peakiuu, npuobmmkeHHoe mpaBuio Baur-T'opda. VYpaBHenune AppeHuyca B
middepeHunansHoii M uHTErpanbHoil  Qopme.  DddekTuBHas ~ dHEprus  aKTUBALMU U
MIPEIPKCIOHEHIIMATIBHBI MHOYKUTENb, METO/IbI UX ONIPEAETICHUS U3 SKCIIEPUMEHTAJIBHBIX JAHHBIX.

7.2. Teopuu XMUMUYECKON KHHETUKHU

Teopus aktuBHBIX (OMHApHBIX) coyaapeHuit (TAC). CkopocTh peakiuu Kak 4UCIIO CTOJKHOBEHUMN
AKTUBHBIX MOJIEKYN B €IMHUILy BpeMeHU. KoHCTaHTa CKOPOCTH OMMOJIEKYIApHON peakuuu. OU3ndecKuii
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CMBICJI TPEIIKCIIOHCHIIUATBHOTO MHOXKHUTENS M SHEPruM aKTUBAIMM B PAMKAaX TEOPUU AaKTHBHBIX
coynapenuii. Crepudeckuii (pakTop, HEOOXOIUMOCTh €T0 BBEJCHUS B KHHETHYECKOE YPAaBHEHUE PEAKITUU.
JIOCTOMHCTBA M HENOCTATKW TEOPUH aKTHBHBIX COyJapeHHi. MexaHu3M MOHOMOJICKYJSPHBIX Ta30BBIX
peakuuii B pamkax TAC, cxema Jlunnemana. McroikoBaHuWe TPUYMH HM3MEHEHUS IOPSKa
MOHOMOJICKYIIIPHON PEaKLUHU IPH M3MEHEHUH JaBJICHHS.

Teopuss nepexonnoro cocrosiHus (akruBupoBaHHoro komiuiekca) (TIIC wm TAK). OcHoBHble
nonoxxkenust TIIC, xkuHetnueckas cxema peakuuu. [loBepXHOCTh NMOTEHUMAIBLHOM SHEPruu, KOOpAWHATA
peakuuu, MyTh peakuuu. AKTUBUPOBAHHBIM KOMILJIEKC M €r0 CBOMCTBA, UCTUHHAS 3HEPIUsl aKTHBALMHU.
CKOpOCTh peakIy — CKOPOCTh paclajia aKTUBUPOBAHHOTO KOMILIEKCA (CKOPOCTh €ro MIPOXOKICHUS Yepe3
NoTeHUHaIbHBIA Oapbep). KBasurepmonunamuueckast ¢popma ypaBHeHus TIIC, sHTanmpnus U SHTpONUS
aKTUBAllUM, TPAHCMHUCCHOHHBIMN KOodQduiueHt. CBA3b OSHTANBIMM AaKTUBAUUU C JIPPEKTUBHON
(3KCTIEpUMEHTAJIbHOM ) SHEpTUel aKTHUBALUH.

7.3. DOTOXMMHUYECKHE U LEITHBIE PEAKIINU

DOTOXMMUYECKAE  PEaKIUH, TePBUYHBIE ©  BTOPUYHBICE (HOTOXMMHYECKHE  TPOIECCHI.
®oroauccormanust u portonus. Porodpusznyeckue (Ae3aKTUBALUOHHBIE) MPOLECCHl MPHU TMOIJIOMIEHUN
u3nydeHus. 3akoHbl (Qotoxumun: I'porryca-Ipenepa u OitHmreliHa-IITapka. KBaHTOBBII BbIXOJ.
KuneTtnka mporeccoB, MpOUCXOIANINX C ydacTheM (POTOBO3OYKIACHHBIX MoJieKyd. CeHCHOMIN3aTophl,
CencubunusupoBaHHble poToxumudeckue peakiuu. OCHOBHBIE PAa3INYMs peakuil ¢ POTOXUMUYECKUM U
TepMHUYECKUM MHULMKpOoBaHueM. DoToxuMuueckue mnpoueccel B atMocdepe, (oToCHHTES.

ennple peakiuu. [Ipumepbl peakiuii, MPOTEKAIOMUX MO IeMHOMY MexaHu3My. OCoOEHHOCTH U
OCHOBHBIE CTAJIUU IIEMHBIX peaKkuid. MexXaHu3Mbl 3apOKICHU I, Pa3BUTHS M 0OpbIBa 1enel. JIMHEHHBIA 1
KBaJpaTUYHBIN OOpBIB lieTield. 3BEHO Ienu, JuHa Ienu. HepasBeTBiIeHHBIE M PAa3BETBJICHHBIC IICTIHBIC
peakun. KuHeTnka Hepa3BETBIEHHBIX LENHBIX peakuuil. CTaauyu pa3BETBICHHON LIEMHOW PEaKLHH.
BepostHocTh 00pbIBa U pa3BeTBICHUS Ienu. Pa3BuUTHE pa3BETBICHHBIX LEMHBIX PEaKlMil BO BPEMEHH,
CTAallMOHAPHBIA U HECTAIMOHAPHBIN PEXUMBI TeUeHUsl peakuuu. [IpenenbHble sBIEHNS B Pa3BETBIEHHBIX
peakuusx. HmwkuHuih u BepXHuil mpenensl BocIilaMeHeHUs: (B3pbiBa) LenHoi peakuuu. [lomyoctpos
BOCIJIAMEHEHHS.

Pa3pen 8. Karanus

I'oMoreHHslif W  rereporeHHbli  Kkatanu3. ABToKaTaau3. (OCHOBHBIE  3aKOHOMEPHOCTH
KaTAINTUYECKUX peakuuid. BiusHue Karanuzatopa Ha TEPMOJAMHAMHUYECKME M KHHETHYECKHE
XapaKTepUCTUKU XHUMHUYECKUX peakuuid. CelleKTUBHOCTh JeificTBUs KaTanu3atopa. Karamurtuueckas
aKTHUBHOCTb, y/E€JlbHas KaTalUTHYeCKas aKTUBHOCTh. ['oMoreHHbIN KaTanu3. CIMTHBIH W pa3lesbHBIN
MEXAaHHU3MBbl KaTAJIUTHYECKUX PEaKLIHUH, JHEPreTMYECKUe auarpamMmbl B3aUMOJECHCTBHUS PEarcHTOB C
KatanmzaropoM. OOmuii m crnenupuueckuil KUCIOTHO-OCHOBHBIM KaTanu3. DQQeKTHBHAas KOHCTaHTa
CKOPOCTH PEAKLMH, KaTAIM3UPYEMOI BEIIECTBAMHU C KMCIOTHO-OCHOBHBIMM CBOMcTBaMHU. Karanuruueckue
KOHCTaHTBI CKOPOCTH peakuuu. ['eTeporenHslil katann3. CKOpOCTb reTepOreHHO -KaTaIUTHUECKON PEAKIINH.
Tumbl reTeporeHHBIX KaTajau3aTopoB. 3akoH JAEHCTBYIOIIMX MOBepxHOcTe. Ponbp ancopOuuu B
rereporeHHoM Impouecce. KuHETHKAa TIeTeporeHHO-KaTaIUTHYECKUX peakUui, He JIMMHUTHPYEMBIX
middysueit. OTpaBneHre KaTaTu3aTOPOB.

4. O0bem y4eOHOH TUCHHUIIMHBI
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Cemectp

Bcero
. 5 6
Bun yue6Ho# paboThI A A A
3E KaJl. 3E KaJl. 3E KaJ.

q. q, T,
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 14 504 7 252 7 252
KonTakTHasi paboTa — ayAUTOPHBIE 13 48 0,65 24 0.65 24
3aAHATHA:
Jlexmun 0,44 16 0,22 8 0,22 8
[Tpakruyeckue 3ausTus (I13) 0,44 16 0,22 8 0,22 8
JlabopaTtopusie paboTs (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHas paboTa 438 219 219
[MoxroroBka k mabopaTopHBIM paboTam 219 109,5 109,5
KonrakTHas camocrositenbHas paboTa 12,2 - 6.1 - 6.1 -
CaMoCTOSATeTFHOE U3YUCHHUE Pa3/ieiioB 219 1095 1005
JUCLUUIUINHBI
Buabl KoHTpOJIS:
JK3aMeH 0,5 18 0,25 9 0,25 9
KoHTrakTHas pabota — TpPOMEXKYTOUYHAS

0,8 0,4 0,4
aTTecTarus 0,5 0,25 0,25
[ToaroroBka K 3K3aMeHy 17,2 8,6 8,6
Bujx uTOroBoro KOHTpoOJIs: DK3aMeH DK3aMeH

Beero Cemectp
N 5 6
By yaeOHoM paboTh Y Y A
3E CTp. 3E CTp. 3E CTp.

q. q. q.
OO61ast TpPyA0eMKOCTh AUCHHUTIINHBI 14 378 4 189 7 189
KonrakTHasi paboTa — ayIMTOpPHBIE 13 36 0,65 18 0,65 18
3AHATHA:
Jlexunu 0,44 12 0,22 6 0,22 6
[Ipaktuueckue 3ausatus (113) 0,44 12 0,22 6 0,22 6
Jlabopartopusie paboTs (JIP) 0,44 12 0,22 6 0,22 6
CamocrosiTesibHas padoTa 328,5 164,2 164,2
[ToaroToBka k nabopaTopHBIM paboTam 164,25 82,1 82,1
KonrakTHas camocrositenbHas paboTa 12,2 - 6.1 - 6.1 -
CaMocCTOATENHFHOE U3YUEHHUE Pa3/IeioB 164,25 82 1 82 1
JUCLHUILINHEI
Buabl KoHTpOJIA:
IOK3aMeH 0,5 13,5 0,25 6,75 0,25 | 6,75
KoHnrakTHas paboTa — mpoMeXyTo4yHas 0.5 0.6 0,25 0.3 025 | 03
arTecTranus
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[ToaroToBka K 3K3aMeHy 12,9 6,45 6,45

Buja urorosoro KOHTPOJIsA: JK3amMeH JK3amMeH

AHHOTaIUA paﬁoqeifl NnporpamMmal M CHUILTIUHBI

«KomnongHass XumMus»

1 IeJbio TMCHUNJIMHBI SBISICTCS 03HAKOMIICHHE 00YYAONTUXCS ¢ OCHOBAMH
TEPMOJUHAMUKU MMOBEPXHOCTHBIX SIBJIGHI/If/'I, CHOCO6aMI/I MOJIYYCHHA U Ba)XKHEHIIIIMU CBOMCTBAMHU
AUCTICPCHBIX CUCTEM.

2 B pe3yabTare n3yuyeHus JUCHUINIMHBI 00yYAKOIIUICS MO MPorpamMmme
0akajlaBpuaTa J0JIKeH:

Obnadams crieayronMu o0menpopecCHOHATBHBIMUA KOMITETCHIIHSIMU:
- CIOCOOHOCTBIO W TOTOBHOCTBIO  HCIIOJIb30BaThb  OCHOBHBIE  3aKOHBI

€CTECTBEHHOHAYYHBIX JUCIMIUIMH B podeccuonansHoi nesirensHoctr (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUSI O COBPEMEHHOU (hM3NYECKON KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUM BellecTBa JJIs T[OHUMAaHH
OKpYy’KaroIero Mupa u siperus npupo st (OITK-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHHUH BEUIECTBA, IPUPOJIE XUMUUYECKON
CBSI3M B Pa3jIM4YHBIX KJIACCAX XMMHUYECKUX COCIUHEHHMN Ul MOHMMAHUS CBOMCTB MAaTE€pPHAIIOB U
MEXaHH3Ma XUMHUYCCKHX POIIECCOB, MPOTEKAOMUX B okpyxkaromeM mupe (OITK-3);

3namo:

- IPU3HAKH 0OBEKTOB KOJJIOUTHOM XUMHH U UX KIIaCCU(PUKAIIHIO.

- OCHOBHbBIE€ TOHSTHA M COOTHOUICHHS TEPMOJAMHAMUKH TOBEPXHOCTHBIX SIBICHUMN
(TepMOIMHAMUKAa TMOBEPXHOCTHOTO CJIOS; aiAre3us, CMaylMBaHUE U PACTEKaHHE >KUIKOCTEH;
JMCIIEPCHOCTh U TEPMOJAMHAMHYECKHE CBOMCTBA TEIN; aacopOLMs ra30B U MapoB, aJcopOIus U3
pacTBOpPOB).

- OCHOBHBIE TEOPUH (PU3NUECKON aacopOLuu.

- OCHOBHBIE MPEJCTABIICHUS O CTPOCHUU JIBOMHOTO JIEKTPUUYECKOTO CIIOS;

- IPUPOAY MEKTPOKUHETUYECKOTO MOTEHIINANIA;

- OCHOBHBIE JIEKTPOKHHETUYECKUE SIBJICHUS.

- YCIIOBUS MPUMEHUMOCTH 3aKkoHa CToKca;
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- 3aK0H DifHITelHa — CMOJIyXOBCKOTO, TUIICOMETpHUecKkoe ypaBHeHue Jlamaca.
- IPUPOJLY CEIMMEHTAlMOHHOM U arperaTuBHON YCTONYUBOCTH;
- OCHOBHBIE CBOMCTBa pacTBOpoB [TAB kak 1MO(UIBHBIX CUCTEM;
- OCHOBHBbIE NoJ10keHus Teopun JJIDPO;
- IPUYUHBI U 0COOCHHOCTH OBICTPON M MEUICHHOUN KOAryJsiyud, KOHIEHTPAIMOHHON U
HEUTPAIN3aLHOHHOMN KOATyJIALMH.
- TUIIBI CTPYKTYP, BOSHUKAIOIINE B AUCIIEPCHBIX CUCTEMAX, IPUUUHBI U YCIOBHUS MXOOpa30BaHUs;
- KITacCU()MKAIUIO TUCTIEPCHBIX CUCTEM IO UX PEOJIOTHYECKIM CBOMCTBAM.
Ymemo:
- pacCcYUTHIBATh NIapaMeTPhl, KOTOPBIMHU XapaKTEPU3YIOT JUCIIEPCHOCTD.
- IPOBOJUTBH PACUYETHI C UCIIOIB30BAHUEM OCHOBHBIX COOTHOLIEHUH TEPMOJUHAMUKA
ITOBEPXHOCTHBIX SIBJICHUM.
- pacCYUTHIBATh OCHOBHBIEC XapPAKTEPUCTUKU IOPUCTON CTPYKTYPBL.
- pacCUMTHIBATh BEIWYUHY DJIEKTPOKMHETHMYECKOTO IOTEHIHWaga I0 JaHHBIM
3JIEKTPOOCMOCA U IEKTpodopesa.
- paccUMThIBAaTh MHTETPAJIbHYIO U TU((depeHIINaTbHYI0 KPUBBIE paclpeeIeHUs] YacTUIl
10 pazMepam.
- PacCUMTHIBATh M AHAIU3WPOBATH MOTEHIMAIbHBIE KPHUBBIE MApPHOIO B3aWMOJECHCTBHUS
YacTHLI.
- pacCUUTHIBATh U U3MEPATH BI3KOCTh TUCIIEPCHBIX CUCTEM.
Bnraoemy:
- MPEACTABJIEHUSMH O POJIM IOBEPXHOCTHBIX SIBJICHUW U JIUCIIEPCHBIX CUCTEM B TEXHUKE
U MIPUPOJIE.
- METOJAMH U3MEPEHMS IOBEPXHOCTHOTO HATSKEHUS, KPaeBOIo yIia.
- 3HAHUSMU O METOJIaX U3MEPEHUs aICOPOLINH U yAEIbHON TOBEPXHOCTH.
- 3HaHUSIMH 00 YCIIOBUSX IPUMEHUMOCTH ypaBHEHUs [ enbMrosbia — CMOJIyXOBCKOIO;
- METOJAMH ONIPEACIECHUS IIEKTPOKMHETHYECKOTO TOTCHIIAAIA.
- METOZIOM CEIMMEHTAIIMOHHOTO aHAIN3a.
- METOJJAMH OIpeIeNICHHs] KPUTHUECKOW KOHLIEHTpallui MULIEJUI000pa30BaHMsl;
- METOJIaMHU UCCIICJOBAHNS KUHETUKH KOATryJISILIUH.
- METOJIaMHU U3MEPEHMSI U aHAJIN3a KPUBBIX TEYCHHUS.
3 Kparkoe cogep:xanue A CHUILTUHBI
Paznen 1. Ilpeamer u npu3Hakyu 0ObEKTOB KOJUIOMIHOW XUMUM
KommonnHasg xumusi - Hayka O IOBEPXHOCTHBIX SIBICHMAX M JUCIHEPCHBIX cucTeMax. OCHOBHBIC
IIOBEPXHOCTHBIEC SBJICHUS: aAre3uss W CMauyuMBaHHe, KalMWJUIAPHOCTb, aACOPOLUs, SIEKTPUYECKHE
SIBJICHUS HA IIOBEPXHOCTSX U JP.
OcHOBHBIE TNPU3HAKH [UCHEPCHBIX CHCTEM - TIETEPOTEHHOCTh M AMCIIEPCHOCTB; IMOBEPXHOCTHAS
SHEPIUs; KOJIMYECTBEHHbIE XapaKTEPUCTUKU AuciiepcHOoCcTU. KitaccupukanusaucnepcHblX CUCTEM O
arperaTHOMy COCTOSIHMIO JUCIEepcHOM ¢a3pl U aucnepcuoHHoi  cpensl.  Kiaccudukanus
cBOOOTHOJUCIIEPCHBIX CUCTEM IO pa3MepaM YacTHIl U M0 B3aUMOJCHUCTBUIO MEXAY TUCIEPCUOHHON
cpenoit u aucriepcHoi ¢as3oi. Posib MOBEpXHOCTHBIX SBJICHUH W JUCIEPCHBIX CHUCTEM B IMPHUPOJE,
IIPOMBIIITIEHHOCTH U, B YACTHOCTH, XMMUYECKON TEXHOJIOTUU.
Paznen 2. TepMoarHaMuKa MOBEPXHOCTHBIX SBICHUMN
OO11ast xapakTepUCTHKA MOBEPXHOCTHOH 3Heprun. [ToBepxHOCTHAS 3HEprus B 001IeM ypaBHEHUH 1-T0
U 2-ro Hayajl TepMoauHaMHKH. [IoBepXHOCTHOE HaTsKeHHe Kak Mepa sHepruu ['m60ca mexdaznoi
noBepxHOCTU. [ToBepXHOCTHOE HATSHKEHUE - XapaKTepUCTUKA MPUPOAbICONIpUKacatonuxcst pa3 u ux
B3auMoieicTBHs. CBOMCTBA MOBEPXHOCTEH KUIKUX U TBEpABIXTeN. YpaBHeHHe [ nOOca-I enbmronbia
U1l BHYTPEHHEH yleIbHONH MOBEPXHOCTHON SHEpIru (MOTHOM MOBEPXHOCTHOM SHEPrHH). 3aBUCUMOCTh
JHEPreTUYECKUX IapaMeTpoB IOBEPXHOCTU OT TeMmIilepaTypsl. lIpomecchl caMOIPOU3BOJIBHOTO
YMEHBUIEHUS IOBEPXHOCTHOU SHEPTHUU.
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AncopO1usi ¥ OBEPXHOCTHOE HaTshkeHHe. CBs3b BEIMUYMHBI aCOPOLUHU C MapaMeTpamMH CHUCTEMBI:
M30TepMa, W30MUKHA W u30cTepa aacopbumu. Meron wu30bITkOB ['nOOca. DyHIamMeHTAIBHOE
ancopbunonHoe ypaBHeHue [ub60ca. ['mGOcoBckas ancopOums. YacTHOe BBIpaKEHHE ypaBHEHHUS
I'u66ca. [ToBepXHOCTHO-aKTUBHBIC U MOBEPXHOCTHO-MHAKTHBHBIC BEIIECTBA.

Anre3us, cMauMBaHWE W PACTEKaHWE JKHIKOCTeH. Anre3ust u koresus. [Ipupoma cunm mexdazHOTO
B3auMojieiicTBus. YpaBHeHue [lronpe mas pabotbl aare3uu. CmauMBaHuWE U KpaeBOM Yroj. 3akoH
IOnra. Cesa3p pabGoThl aare3mu ¢ kpaeBbiM yriaom (ypaBHeHnue Jrompe- IOnra). JInoduiibHbie u
muo(poOHBIC MOBEPXHOCTU. METO bl OTIPEICTICHUS KPACBBIX YTIIOB. BIIMsSHIE MOBEPXHOCTHO-aKTUBHBIX
BemectB (IIAB) na cmaunBanue. Pactexanue xunkocreid. Koaddunmnent pacrekanus no ['apkuncy.
Oddexr Mapanronn. Mexda3sHoe HATsDKEHHE Ha TpPaHHWIE MEKIYy B3aWMHO-HACHIIICHHBIMH
KUJKOCTSMHU U MpaBuiio AHTOHOBA. [IpakTHueckoe 3HaUeHHE aire3un, CMAaYuBaHUS M PACTEKAHHUS.
JlycniepcHOCTh U TepMoiMHaMuyeckue cporicTBa Tel. [IpaBuno ¢a3 ['mb6ca u aucnepcHocts. BiausHue
KpUBH3HBI IOBEPXHOCTH HA BHYTpEHHee JlaBieHue Ten (ypaBHeHue Jlamnaca). [loBepxHocTHAs SHEPrUst
n paBHOBecHble (GopMbl Ten. [lpunnun I'n66ca-Kropu. 3akon Bynbga. Kanumispubie sBaeHus
(ypaBHenue JXropeHa), X posib B MPUPOJE U TEXHOJOTUU. MeTo/abl ONpEeIeHNs OBEPXHOCTHOTO
HaTSOKEHHUs. 3aBHCHUMOCTh TEPMOJMHAMMUYECKON pPEaKIUOHHON CIIOCOOHOCTH OT JUCHEPCHOCTH.
VYpaBuenne KenbBuHa. BiusHue IuUCHEpPCHOCTM Ha pPacTBOPUMOCTb, KOHCTAHTY PaBHOBECHS
XMUMHUYECKOHN peakinu, TeMIeparypy (a3oBoro nepexosa.

[lonyyeHue AMCIEPCHBIX CHCTEM. MeToabl AucIieprupoBaHus. YpaBHeHHe PeOunaepa niasi paboTbl
JUCTIEprUpoBaHus. ANCOpOLMOHHOE TMOHMKeHue npouHoctu (d3pdext Pebunnepa). ['omorennas u
reTeporeHHas KoHjeHcaiusa. MeractabminbpHoe cocTtosiHue. DHeprust [ mb0ca oOpazoBaHms 3apoIbIiia
HOBOH (pa3bl, KpUTUUECKUM panycC 3aposiia. J[Be ctaanu o0pa3oBanusi HOBOU ¢a3bl. CBA3b KHHETHKU
oOpa3oBaHUsi HOBOWM (pa3bl C TMEPECHIIEHUEM. YIpaBJIeHWE TUCHEPCHOCTbIO IPH TOMOTE€HHOM
KoHJeHcauuu. [IpuMepsl mosyuyeHus: AMCIEPCHBIX CHCTEM MeEToJaMU (DU3UYECKON U XUMHYECKOU
KOHJICHCAIIUH.

Paznen 3. AncopOuMOHHBIE paBHOBECHS

Knaccudukanus mexannsmoB aacopOmuu (pusndeckas aacopOIus, XeMocopOuuss ¥ HOHOOOMEHHas
aacop6rust). Ilpupona amcopOumonHBIX cuia. OCOOEHHOCTH COCTaBIAOMMX cuil Ban-nmep-Baansca
(OpMEHTAIMOHHBIX, WHAYKUMOHHBIX U JTUCHEPCUOHHBIX) TpU aacopOnuu. YpaBHEHHE IS
MOTEHIIMATILHON SHEPTUH B3aUMOJICHCTBUS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTHIO TeJa.

Ancopbuusi ra30B M MapoB Ha OJIHOPOJHON NOBEPXHOCTH. 3akoH ['eHpu. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYISIpHOH asicopOruu Jlenrmiopa u ero ananus. OmnpeneneHre KOHCTAHT 3TOTO YpaBHEHHUS
(mueiiHas dopma ypaBHeHus Jlenrmiopa). YpaBHenue @peiinmmxa. Teopuss MOJUMOJIEKYISIPHON
aacopomuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHHE W30TEpMBbI aACOpPOIMHU, €r0 aHAJIM3.
Jluneiinas ¢gopma ypaBHeHuss bBOT u pacder ero xkoHcranT. OmnpeneneHue yAeIbHONW MOBEPXHOCTH
metonom BOT.

Ancopbuus ra3oB ¥ NapoB HA MOPHUCTHIX MaTepuanax. KoauuecTBeHHbIE XapaKTePUCTUKUIIOPUCTBIX
Matepuainos. [lopucTeie Tena KOPIMYCKYISIPHOM, KPUCTAIITUYECKON U TyOUaTON CTPYKTYPhI, METOIbI UX
nonyuenus. Kinaccuduxarnus nop no J[yOuHuHy U ee B3aUMOCBSI3b C TEOPHSIMH aJICOPOIIHIH.

Teopuss kanwuisipHO#l  KOHAEHcauuu. KanmwuisipHO-KOHIIEHCAIIMOHHBIM  rHcTepe3uc. Pacuyer
MHTErpaibHON U AuddepeHnanibHON KPUBBIX paciipeieieHus 00beMa mop Mo pa3Mepam.
OcobenHoctu aacopOIMM Ha MHUKPOMOPUCTHIX Marepuanax. llotenuuansHas Teopust I[lomsHu.
AnCopOLMOHHBIM  MOTeHNIMAaN.  XapakTepucTudeckas KpuBas  aacopOruu. TemmeparypHas
WHBApUAHTHOCTh M aQPUHHOCTH XapaKTEPUCTUYECKUX KpUBBIX. OOOOIIEHHOE ypaBHEHHE TEOPHU
JlyOuHMHa 00BbEMHOTO 3aMOJIHEHUSI MUKPOIIOP, YaCTHBIE CIy4au 3TOTO
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ypaBHenus (ypaBHenue JlyOmHuna-PamymikeBuya). AjpcopOums ra3oB W TapoB B XUMHUYECKOU
TEXHOJIOT M.

AzcopO1vsi HOBEPXHOCTHO-aKTUBHBIX BelecTB. Bimsnue crpoenns monekyn [IAB Ha moBepXHOCTHYIO
aKTHUBHOCTB, IpaBuiio Jrokmo-Tpayde. 3aBUCHMOCTh TOBEPXHOCTHOTOHATSDKEHUS OT COCTaBa pacTBOpa
npu coOmoaennn 3akoHa ['enpu u ypaBHenus Jlenrmropa. YpaBHenue llIumkoBckoro. YpaBHEHHS
COCTOSIHUSI Ta3000pa3HBIX MIOBEPXHOCTHBIX (2COPOIIMOHHBIX) MJICHOK. THITBI MOBEPXHOCTHBIX IIICHOK
U ompeleneHue HX xapakrepucTtuk. Becbl Jlenrmiopa. @akTopbl, OINpEAESIONINE arperatHoe
COCTOSIHUE a/ICOPOLMOHHBIX IIEHOK. OmpeseneHue CTpPOEHHs aJCOPOIMOHHOIO CJIOS U pa3MEpoB
mouekyn [TAB.

Paznen 4. DnexTpruyecKue sIBICHUS Ha IOBEPXHOCTH

HBoitaoit anekrpuueckuit cnoit (JIDC), mexanmsambl oOpazoBanusi [IDC. CooTHOMmIEHUS MEXIY
ANIEKTPUYECKUM  TOTEHIMAJIOM M  IOBEPXHOCTHBIM  HaTshkeHMeM  (ypaBHeHus Jlummmana).
DNeKTpOKaNUUISIpHbIE KpUBbIE U onpezeneHue napametpon JIIC 1o 3TUM KpUBBIM.

O6uue npencrasienus o teopusix crpoenus [II3C. Teopus ['yu — Yenmena. Ypasuenue [lyaccona-
bonbimana aiis nuddysnoit vactu I3C u ero pemienue. TommuHa 1ud@y3HOro ciosiv BIUsHUE Ha Hee
pa3nuuHbIX (aKkTopoB. J[BoitHOMN anekTprueckuii cioi no teopun llITepHa, nepeszapsaka moBEpXHOCTH.
[Ipumepst o6pazoBanusa I3C. Murenisl ¥ X CTPOCHHUE.

YeTtslpe BUIA dNEKTPOKUHETHYECKUX SIBICHUN. DIEKTPOKNHETHYECKHUI MTOTEHIINAN U BIMSHUE HA HETO
pa3nuuHbIX (QakTopoB. YpaBHeHue ['enbmronbia-CMOIyXOBCKOTO JJIsi CKOPOCTH IIEpeHoca IpHU
aneKTpoocMoce u aekTpodopese. DD EKTs, HE YIUTHIBAEMBbIE 3TUM YpaBHEHHEM (ITOBEPXHOCTHAsS
MIPOBOJMMOCTD, 3JIEKTPO(OpPETHIECKOE TOPMOKEHUE, penakcauuoHHbI 3¢ dekT). IIpakTHueckoe
HCI0JIb30BAHUE AJIEKTPOKUHETHUECKUX SIBJICHUH.

Paznen 5. Kunetnueckue cBoMCcTBa IMCHEPCHBIX CUCTEM

OCHOBBI CEMMEHTALIMOHHOTO aHanu3a. CBsI3b CKOPOCTH OCAXKICHUS YaCTHUL] C UX Pa3MEPOM. Y CIOBHSA
coomonenus 3akoHa Ctokca. CeaUMEHTAlMOHHBIM aHaIW3 TOJIUIUCIIEPCHBIX CHCTeM. Kpwusas
cenuMeHTanuu. KpuBble pacrnpenencHus 4acTUL IO paauycaM. OKCIEPUMEHTAJIBbHBIE METOIBI B
CEIMMEHTAllMOHHOM aHaJIn3e.

MonexynsipHO-KMHETHYECKasi IpUpoaa OpOyHOBCKOTO ABMKEHHs. CBsI3b MEXAYyCpPEIHEKBAIPATUYHBIM
caBuroM dvactur, W KodhdummentoM auddy3mu  (3akoH  OiHImITENHHAa- CMOJYXOBCKOTO).
DKCIIepUMEHTalIbHAasl TpoBepKa 3akoHa OuHmTeHHa-CMoayxoBckoro. CreacTBusi U3  TEOPUU
OpPOYHOBCKOT'O JIBUXKEHUS.

CennMeHTaMOHHO-1U((Y3MOHHOE  pPaBHOBECHE, TUINICOMETPUYECKUN 3aKOH.
CenuMeHTallMOHHAS YCTOMYUBOCTD TUCIEPCHBIX CUCTEM.

Paznien 6. ArperatuBHas yCTOHYHMBOCTD U KOAryJIslUs AUCIEPCHBIX CUCTEM

OOme BOHPOCHl YCTOHYMBOCTH AMCIEpCHBIX cucteM. CeaUMEHTAllMOHHAasT W arperaTuBHas
ycToiuuBocTu cucteM. JInoguiabHbie U THOPOOHBIE CUCTEMBI: CAMOIIPOU3BOJILHOE00PAa30BaHUE OJTHUX
U HEOOXO0MMOCTh cTabunu3aimu apyrux. Kpurepuit nmmodunsHoctu cucrem no Pedunnepy-Lilyxuny.
JIuopunbuele nucnepcHsle cucteMbl. Knmaccudukanus u oOmias XapakTepUCTHKA MOBEPXHOCTHO-
aKTHBHBIX BellecTB. TepMOIMHAMUKAa M MeXaHU3M MuuennoooOpasoBanus. Crpoenue muuent [1AB.
Comobunuzanus.  OcCHOBHbIE — (akTOpbl,  BAMSIOIIME HAa  KPUTHYECKYIHD  KOHLIEHTPALHIO
murneooopazoBanus (KKM). Metoabl onpenenenns KKM. Tlpumenenue [TAB.

JInopoOHble nucnepcHble cucTeMbl. DaKTOpbl yCTOMYMBOCTH JHMOGOOHBIX cucTeM. bbicTpas u
MeuieHHas koarynsuusa. Kunernka koarymanmu no CmoisryxoBckomy. OIpeneneHue CKOpPOCTH H
BPEMEHU MOJOBUHHOM KOAryysIuH. 3aBUCUMOCTh YHMCIIa YaCTHI] PA3HOTO MOPSIIKA OT BPEMEHHU.
OcHoBHbIe monoxkeHus: Teopun Jepsruna, Jlannay, ®@epses, OepOeka (IJIDO). Packiunuparomiee
JABJICHUE U €r0 COCTABIIAIOILNE. DHEPIHsl DIEKTPOCTATUYECKOTO OTTAJIKUBAHUS IPU B3aUMOJIEHCTBUH
crnabo3apspKeHHBIX MoBepxHOCcTed. Cuiibl W 3Heprus nputskeHus. OOmiee ypaBHEHUE JUIsl SHEPIUU
B3aUMOJICHICTBUS JUCIEPCHBIX 4YacTull. lloTeHnumanbHblE KpHUBBIE B3aMMOJECMCTBHMS YacTHL] B
MOHOCTAOMIIN3UPOBAHHBIX TUCTIEPCHBIX
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cucremax. [ToTeHIMANBHBIA Oapbep U ero 3aBUCUMOCTB OT TOJIHHEI 1uddy3HoTOo cros. Koarymsmus B
IepBOM U BTOpOM MHUHUMyMax. HeWTpanuzanuoHHas W KOHUEHTpalMoHHas koaryisauus. [lopor
obicTpoit koarymsauuu. [IpaBuno Illyneie-I'apau. 3axkon Jlepsrura. CraOwim3arus JUCIEPCHBIX
cucTeM BbIcOKOMOJIeKYIsipHbIMU coeauHeHusmMu (BMC) u [TAB. MeTo bl 0YUCTKH MPOMBIIIIJICHHBIX U
OBITOBBIX CTOKOB, OCHOBAaHHBIE Ha M3MEHEHUHU arperaTiBHON W CEIMMEHTAIMOHHOHN YCTOWYHMBOCTH
JTUCTIEPCHBIX CHUCTEM.

Paznen 7. CtpykTypooOpa3oBaHUe U CTPYKTYPHO-MEXaHUYECKUE CBONCTBA AUCIIEPCHBIXCUCTEM.

Tunel cTpyKTYyp, 00pa3yOMUXCsl B arperaTuBHO-YCTOMYHMBBIX U arperaTUBHO- HEYCTOWYMBBIX
JUCTIEPCHBIX cUcTeMaX. KUIKOKPUCTAITNYECKOE COCTOSIHUE arperaTuBHO- YCTOMUMBBIX

JTUCTIEPCHBIX CHUCTEM.

Bo3HuKHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOMYMBBIX (JIMO(GOOHBIX) IUCHIEPCHBIX
cucreMax. BzauMocBs3p MeX/ly BUIOM MOTEHIMATBHON KpUBOIl B3aUMOJeMCTBHS YacTull (110 TEOPUH
JUI®O) u TUMOM BO3HUKAIOMIMUX CTPYKTYp. KoarymsimoHHO-TUKCOTPONHBIE M KOHIEHCALMOHHO-
KpUCTAJUIM3allMOHHbIE  CTPYKTypbl.  llepexom  omHux  cTrpyktyp B apyrue.  Teopus
CTPYKTYpooOpa3zoBanus ((GU3UKO-XUMHUYECKAsT MEXaHUKA) KaK OCHOBA TOJy4eHHUs HOBBIX MAaTEPHAJIOB.
Peonornueckuii MeTo1 uccieoBaHusl AUCIEPCHBIX cucTeM. OCHOBHBIE MOHATHUS U UI€aIbHbIE 3aKOHBI
peonorur. MojaenupoBaHue pPeoJIOTUYECKUX CBOMCTB Tel. Mopaens MakcBemna, moaenb KenbBrHa-
®oiirra, Mmoaens buarama.

Knaccudukanuss nucnepcHbIX CUCTEM IO CTPYKTYpHO-MEXaHHMYeCKUM cBoiicTBamM. HploTOHOBCKHE U
HEHBIOTOHOBCKHE >XKUIKOCTH. [lceBmomnacThueckue W JIUIIaTaHTHBIE KHUJIKOCTU M TBEPAOOOpa3HbIE
Tena. BA3KOCTh KUAKMX arperaTMBHO YCTOMYMBBIX JUCHEPCHBIX CUCTEM. YpPaBHEHMsS ONHINTENHA,
[lItaynuurepa, Mapka-Kyna-XayBuHKa. Peonornueckue CBOWMCTBA  CTPYKTYPHPOBAHHBIX
KHUJKOOOPa3HBIX U TBEPA0OOPA3HBIX CHCTEM.

8. 3akoyeHue

IIoBEpXHOCTHBIE SBJIIEHUS M JAWCIEPCHBIE CUCTEMBI B XMMHYECKONM TEXHOJOTHUM.

Kostonnast XuMust 1 oXpaHa OKpYXKarolleil cpebl.

4 O6bemM yueOHOH THCHMTIHHBI

. 3adyeTHbBIE AKageMHIYecKue

Buj yueOHo# padoThI
eTHHUIIBI YaChl

OO0uasi TPy10eMKOCTh THCHUILIAHBI 5,0 180
KonTakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS 0,44 16
Jlexuun (Jlek) 0,22 8
JlaGopaTopubie padoTs (JIP) 0,22 8
CamocTosiTeqbHast padora 4,30 155
KoHTakTHasi caMocTosiTeNibHas paboTa -
[ToaroroBka K 1a00paTopHBIM paboTam 430 8
CamMocCTOSITeTbHOE U3YUCHHE Pa3/IeioB ' 147
T CLIUTUTHHBI
JK3aMeH 0,25 9
KoHTakTHas paboTa — MPOMEKYTOUHAS 04
aTTeCcTalHs 0,25 '
IloaroToBka K SK3aMeHY 8,6
Buja nTOroBoro KOHTpOJIs: IK3aMeH
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. 3adeTHbIC ACTpOHOMHYECK

Bun yueOHoil padoThl
e THHU LB ue 4achbl

O0uasi TPy10eMKOCTh THUCHUILIUHBI 5,0 135
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS 0,44 12
Jlexiuu (JIek) 0,22 6
[IpakTiueckue 3anstus (113) - -
JlabopaTopusie padoTs (JIP) 0,22 6
CamocrosiTe/ibHasi padoTa 4,30 116,25
KonTakTHast camocTosiTenbHas paboTa -
[TonroToBka K 1a00paTOpHBIM paboTam 430 30
CamocTOosITeThHOE H3YUEHHE Pa3/IeioB ’ 30
TICIIATUTHHEI
DK3aMeH 0,25 6,75
KonTakTHast paboTa — MpOMeKyTOYHAs 03
aTTecTanus 0,25 ’
IToaroToBka K 3K3aMeHY 4,75
Bu HTOroBOro KOHTPOJIS: IK3aMeH

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUILIHHBI
«MareMaTHuKa»

1. Heap aucuumIMHbI - QOPMUPOBAHUE Yy CTYJIEHTOB CHUCTEMBbl OCHOBHBIX IMOHSTHI,
HCIIOJBb3YEMBIX I MOCTPOCHMS BAXKHEMIIMX MATEMaTHYECKUX MOJEIEH M MaTeMaTH4YEeCKUX
METOJ0B JJIs OIIUCAHUA PA3IUYHBIX XUMHUKO-TEXHOJIOIHYECKUX IIPOLIECCOB.

2. B pe3yabTate u3yuyeHHus JUCHUILIAHBI 00yYAIOUIUIICS TOJIKEH:
Obaadams clenyOmUMUA KOMIIETEHIMSIMA U HHAUKATOPAMU UX JTOCTHKEHUS:
OIIK-2.1, OIIK-2.5, OIIK-2.9.
3HaTh:
—  OCHOBBI mupdepeHInaIbHOr0O U MHTETPAIIbHOTO HUCUUCICHUS, AU(QepeHInanbHbIX
ypaBHEHUM, TEOPUHU BEPOSTHOCTEH M MaTEMaTHUYE€CKON CTAaTUCTUKH,
— MaTeMaTHyYecKHue TEOPUU U METOJbI, JIeXKalllhe B OCHOBE MOCTPOCHHUS MaTeMaTHYEeCKHX
MOJICIIEH;
—  OCHOBBI IPUMEHEHHS] MAaTEMaTUYECKIX MOJIETICH 1 METO/IOB.
YMers:
—  BbIOMpaTh MaTeMaTUYEeCKHE METObI, IPUTOIHBIE IS pEeLICHHUs] KOHKPETHO 3a/1a4H;
—  UCIOJIb30BaTh MAaTeMAaTUYECKUE MOHSATHUS, METOABI M MOJAETH ISl OMUCAHUS Pa3TUYHBIX
MIPOLIECCOB;
—  BBISBJISATH MaTeMaTH4ECKHE 3aKOHOMEPHOCTH, JIEJKAIIHe B OCHOBE KOHKPETHBIX IPOIECCOB;
—  HUCHOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00pabOTKH JAHHBIX;
—  TOPUMEHSTh MaTeMaTHYeCKHUE 3HAHUS HAa MEKIUCIUILTHHAPHOM YPOBHE.
Bnaners:
— OCHOBaMHU (hyH/IaMEHTAJIbHBIX MaTEeMaTHYeCKUX TEOPUM M HaBBIKAMU HCIOJIB30BaHUS
MaTeMaTHYECKOIoO anmnapara;
—  METO0/IaMH CTaTUCTUYECKOI 00paboTKu MH(OPMAIHH.

3. KpaTkoe coaepkaHue JMCUMILIHHbBI

1 CEMECTP
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Beenenme. Ilpenver m Meroapl mMatemaTuku. ONMCaHHE OCHOBHBIX pa3/eioB Kypca.
CrpykTypa Kypca u nmpaBujia peUTHHIOBOM CUCTEMBI.

Paznen 1. DiiemeHTHI aredphl.

Yucnossie MHOKECTBA, KoMIUIeKcHbIe uncia. Onpenenurenu |l u 11l mopsinkos. Bekropsi:
OCHOBHBIE TIOHATHUS, CKaJSIPHOE, BEKTOPHOE M CMELIAHHOE IPOU3BEACHUS BEKTOPOB.
Ananutuyeckas TeOMETpHsl: MpsiMas Ha IUIOCKOCTH, KpuBble || mopsanka. Matpuusl: neicTBus
HaJ MaTpUIlaMH, IPUBEJICHUE K CTylleHYaToMy BuAy U Buny l'aycca. Panr matpuubl. OOpaTHas
marpunia. Teopema Kponekepa-Kanemnnu. Pemenue cuctem JIHMHEWHBIX —alireOpanyecKux
ypaBHeHmid. CoOOCTBEHHBIE YKcia U BeKTOphl. KBaapatndynbie popMel.

Paznen 2. ®ynxkuusi oaHoil mnepemenHoii. Ilpenen ¢ynxkumu. HenmpepbiBHOCTH
pynxuumn.

Oynkuus. CrocoObl 3ananus QyHKUuU. DineMeHTapHble ¢yHkuuu. [Ipenen gyHKuuu B
touke. OpHOocTopoHHME Tmpenensl. [Ipenensl Ha OeckOHEUHOCTH. beckoHe4YHO Maible U
O0eckoHeyHO Ooublne (PYHKIMHM, UX CBOWCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O Mpeenax.
IlepBrlii 1 BTOpOH 3ameuarenbHble Npenenbl. HempepblBHOCTh (YHKIMM B TOYKE W Ha
npoMexyTtke. CBolicTBa (yHKIMM, HEPEPHIBHBIX HAa OoTpe3kaX. Touku pa3priBa QYHKIUU U UX
Kiaccuukanus.

Pasnen 3. lu¢ppepenuuaibHoe ucHUcAeHHe PyHKIIUN OJHOH NepeMeHHOM.

[IpousBomHass (QyHKIMU, €€ TEeOMETPHUYECKHH W MEXaHWYECKHUW CMBICT. YpaBHEHUS
KacarenbHOU W HopManu. [IpaBuna muddepenunpoBanus. Tabmuima OCHOBHBIX MPOW3BOIHBIX.
HuddepenurpyeMocTb (GYHKIHMH: OIpENeIeHHe, TEOPEeMbl O CBSI3M HEMPEPHIBHOCTU U
g depeHunpyeMocTH (PyHKIINH U C CYIIeCTBOBaHUEM Mpou3BoAHOMU. [Juddepenunan GpyHKum:
omnpeneneHue, cBoictBa. IlpomsBoanas  cioxHOW — (QyHKIMM. OCHOBHBIE  TEOPEMBI
muddepennmansaoro ucunciaenus: Poms, Jlarpanxka, Komm. IlpaBuno Jlonurans (packpeitue
HeomnpeaeneHHocTel). [IpousBoaHBIe  BBICIIMX  TOPSAKOB. MOHOTOHHOCTh  (DYHKIIUH:
onpezeneHue, HeoOXOqUMbIe M JOCTAaTOYHbIE YCIOBUA. DKCTpeMyM (YHKUHU: ONpeaeseHHe,
HEO0OXO0IMMbIE U JOCTAaTOYHBIE YCIOBHS. BBIMyKIOCTh, BOTHYTOCTh U TOYKU Ieperuda rpadukxa
GyHKIMM: OIpeneneHus, HeoOXOUMbIE U JIOCTaTOYHbBIE YCIOBUSA UX cyliecTBoBaHUs. OO1mas
cXeMa HcclieIoBaHus (PyHKITUH, TOCTPOCHUE UX TpaduKOB.

Pa3znen 4. UnTerpaabHoe ucumncjieHue GyHKUuM 0JHON nMepeMeHHOM.

[TepBooOpa3znas pynkums. HeonpeneaeHHbIN HHTErpa U ero cBoicTBa. Tabiniia OCHOBHBIX
MHTETpAJIOB. MeTOapl MHTErpUpPOBAHUS: HENOCPEICTBEHHOE HMHTEIPUPOBAHUE, METOM
MOJCTAaHOBKH, WHTETPUPOBAHUE IO 4YaCTSIM, HMHTETPUPOBAHHE PpAlUOHAJIBHBIX Jpo0eH,
UHTETPUPOBAHHWE  HEKOTOPBIX  HPPALMOHAIBHBIX W TPUTOHOMETPHUYECKUX  (DYHKIUH.
OnpeneneHHblid UHTETPaJl, €r0 T€OMETPUYECKUM CMBICI, €ro CBOWCTBA. Teopema 0 cpeaHeM
3HaueHnn. ®opmyna Hetorona-JleliOnuia. 3aMeHa nepeMeHHOM U MHTETPUPOBAHUE 10 YACTSIM B
oTpeeieHHOM MHTerpasie. Borurcnenue miomaseil niockux Guryp u 00beMoB TeJl BpalleHUs ¢
MOMOIIBI0 OMpPENIEICHHOTO HUHTerpana. HecoOCTBEeHHbIE WMHTErpaybl: OMpPEENICHUs, CBONCTBA,
METO/Ibl BBIYUCIICHUS.

2 CEMECTP

Pa3nen S. Ju¢depennuaibHoe HcHUCAeHHe PYHKIUA HECKOJIbKHX NIePEeMEHHbIX.

OyHKIMM [BYX U Oojiee NMEpeMEHHbIX: ONpeiAeieHue, 00JacTb OmpeseneHus, o01acTh
CYIIECTBOBaHMs, T'€OMETpPHUYECKasi MHTEPIpeTalus, JUHUM YPOBHS, M TMOBEPXHOCTH YPOBHS.
[Ipenen gyHkuu B Touke. YacTHble pou3BOIHbIE (HA puMepe PYHKIMU JABYX MEPEMEHHBIX).
Huddepenuupyemoct  QyHKIUU:  ompeneneHue,  CBs3b  OUGGEpPEHIUPYEMOCTH  C
HENPEPbIBHOCTBI0O M C CYIIECTBOBAHWEM YAaCTHBIX IPOU3BOJAHBIX. JlOCTaTOYHBIE YCIOBUS
middepenuupyemoctu  GyHkuuu. uddepeHunpyemMocTs  CIOXKHONH  (YHKIUHU, IOJIHAS
npousBoaHas. Juddepennuan (GyHKIUM JABYX HEPEMEHHBIX, €ro HWHBApHUAHTHOCTD.
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HuddepenuupoBanue (GyHKIMKM OTHOW M ABYX IEPEMEHHBIX, 33/JaHHOW HEABHO. YacTHbIE
NPOU3BOHBIE M JU(epeHIraIbl BEICIIMNX IOPAIKOB. TeopemMa O paBeHCTBE CMEIIAHHBIX
NPOU3BOAHBIX (i1 (YHKIMK JABYX NEPEMEHHBIX). AHAIMTUYECKUN TNPU3HAK MOJHOTO
maddepennnana. [IponszBoaHas Mo HaNpaBIeHHUIO: ONpeaeneHue, GopMyna st ee BHIYUCICHHUS.
I'pagmenT u ero cBoicTBa. DKCTpeMyMbl (YHKIHMM JBYX TIEPEMEHHBIX: OTPEACICHNUS,
HEOO0X0/IMMOE M JIOCTATOYHOE YCIIOBHUS CYIIECTBOBAHUS SKCTPEMyMa. Y CIOBHBIH 3KCTPEMYyM:
OTpeJIeNIEHUuE, METObl HAaXOXICHUSI TOYEK YCIOBHOTO 3KCTpeMyMa (IIPsIMOM METOA U METOJ
MHoxuTenel Jlarpanxka). Haubombiiee 1 HauMeHbllee 3Hau€HUs (PyHKIIUU ABYX IIEPEMEHHBIX B
3aMKHYTO# 001acTH.

Pa3nes 6. KpaTHble uHTErpaJbl.

JIBOWMHOM HHTETPAIL: OIIPEACIICHUE, TEOMETPUUECKUI CMBICII, CBOMCTBA. TeopemMa o cpelHeEM
3HAYEHUHM JABOMHOIO MHTErpaia. BelunciieHHEe IBOMHOIO HMHTErpaja B JIEKapTOBOW CHUCTEME
KOOpAMHAT. BeluncieHne ABOWHOIO HHTErpajla B IOJISIPHOM cucTeMe KoopauHar. MHTerpan
Oiinepa - Ilyaccona. IlpwioxeHuss TBOWHOTO WHTErpaja: BBIYHCICHHME IUIOMIAN TIJIOCKOM
obnactu, 00beMa HMINHAPUIECKOTO Tea, IO MOBEPXHOCTH, MACCHI IUTACTUHKY C 33aHHOMN
IJIOTHOCTBIO, KOOPJIMHAT LIEHTPA TSKECTH IUIACTUHKU. TPOWHOW HMHTErpai: OIpeaeeHue,
(UBUYECKUN M TEOMETPUUYECKUM CMBICI, CBOWMCTBA, TEOpPEMa O CpPEIHEM 3HAYECHUU TPOMHOTO
WHTErpayia. BplunciaeHue TPOWHOIO HHTErpajia B JEKapTOBOM CHCTEME KOOpAWHAT, B
UWIMHAPUYECKUX U chepuueckux KoopauHataxX. llpuiokeHuss TpOMHOTO MHTErpana:
BBIYMCIIEHHE 00beMa, MacChl Tella ¢ 33JaHHOH TUIOTHOCTBIO, KOOPAMHAT LIEHTPa TSHKECTH Tela.

Pa3nen 7. KpuBoJinHeiiHbIe M IOBEPXHOCTHbIE HHTErPaJbl.

KpuBonuHelHbIil MHTErpan 1Mo KOOpAWHATaM: olpejaeieHue, (U3MUecKuidl CMBICT, CBOWCTBA.
Borunicnenne kpuBosmHeWHHoro wuHTerpana. @®opmyna ans  BbBIYMCIEHUS pabOThl  MPpHU
IIEPEMEILEHUN MaTEpUaIbHON TOYKH B CHJIOBOM II0JIE€ BJOJb HEKOTOpOro mmytu. Popmyna I'puna
JUIA BBIYMCICHUS KPHBOJIMHEWHOTO MHTErpajla IO 3aMKHYTOMY KOHTypy. HesaBucumocTs
KPUBOJMHEHHOrO MHTErpajga OT IyTH MHTErPUPOBaHMS: HEOOXOAUMOE U JAOCTaTOYHOE YCIOBUE
HE3aBUCUMOCTH, KpUTepuil He3aBucuMocTu. [loTeHnuansHoe nose, noTeHuanbHas QyHKIUS U
€c BBIUMCIICHHE. BpIUnCIeHME KpUBOJMHEHWHOTO MHTErpajla, HE 3aBHCSIIEIO OT IIyTH
uHTEerpupoBaHus. [I0BepXHOCTHBIN HHTErpa: oNpeesieHne, (PU3NYECKUH CMBICII, BBIYMCICHHE B
JeKapToBoil cucreme koopauHat. Teopema ["aycca-Octporpanckoro. @opmyna CTokca.

3 CEMECTP

Pa3znen 8. IudPpepennuanbubie ypaBHeHUS NEPBOTo MOPSAAKA.

JuddepeHunanbaple  ypaBHEHHUs:  ONpeleNieHHe, IMOPSJOK, pEIIeHHue, Teopema
CYIIECTBOBAHMS U €IMHCTBEHHOCTH pewieHus. 3agaua Koum. {uddepenunanbabie ypaBHEHUs C
paszaensromuMucs nepeMeHHbIMU. OJJHOPOAHbIE ypaBHEHU |-T0 nopsiaka: onpenesieHue 1 MeTo
pewienus. JIuneiiHble ypaBHeHuUs |-To mopsaka: omnpeneneHue U MeTO] pellieHHs. YpaBHEHHUs
bepuynnu: omnpexneneHue u meron pemieHus. JuddepeHnuanbHble ypaBHEHHs B IOJIHBIX
middepeHnnanax: omnpeaereHUe U METOJA  pelieHus. VIHTerpupyromuil  MHOXKHUTENb:
ONpe/ielieHue, CBEJCHWE K YPaBHEHUIO B MOJHBIX JuddepeHnnanax ¢ [OMOIIbIO
UHTETPUPYIOIIETO MHOXKHUTEIIS.

Pa3nen 9. lu¢pepennuaibHbie ypaBHEeHHs] BTOPOr0 MOPSIAKA.

JuddepeHnnanbable ypaBHEHUS BTOPOTO MOPSAIKA, TOIyCKArOIMe TOHWKEHUE TTOPSIKA.
JIuneitnsle nuddepeHnanbHble YpaBHEHUST BTOPOTO IMOPSAIKA: ONpe/eNeHue, OJHOPOAHBIE U
HEOJTHOPOIHbIE JINHEHHbIe ypaBHeHUs. CBolicTBa perneHnit. JInHeitHas He3aBUCUMOCTD (QYHKIHI.
Omnpenenurens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTpyKType OOIIMX pelIeHni TMHEHHBIX
OJTHOPOJHBIX U JIMHEWHBIX HEOIHOPOAHBIX AU depeHIMaIbHbIX YPaBHEHHIH BTOPOTO MOPSIKA.
dyHnaMeHTaJdbHAs CUCTEMa PpELICHWH JIMHEMHOTrO OJHOPOAHOrO  IU(QepeHIHaTbHOTO
ypaBHEeHHUsI BTOporo nopsaka. JInneitnbie ogHopoiHbIE MU depeHIaTbHble YpaBHEHHSI BTOPOTO
NopsiZiKa C TMOCTOSHHBIMH KO3((UIIMEeHTaMU: METOA Diiyiepa Ui pelleHus 3TUX YpaBHEHHH.
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JIuneiiHble HEOAHOPOAHBIE MU((epeHINATbHbIE YPAaBHEHHS BTOPOTO MOPSJIKA C MOCTOSHHBIMHU
KodppuIMeHTaMH: METOJ NOA00pa YaCTHOTO PEIICHHs 3TOr0 YPaBHEHHS C MPaBOW YaCThIO
CHELMAJILHOTO BUJA M METOJ Bapualud IPOU3BOJIBHBIX  IOCTOSHHBIX. JIMHENHBIE
middepeHnnanbable  ypaBHEHUST N-TO TMOPsIKAa: CBOWCTBA PEIICHUH, TEOPEMBI O CTPYKType
oOmiero pemieHus. AJTOPUTM TIOCTPOCHHUSI OOIIETO pelIeHus JuHeHHoTro auddepeHnnanbHOro
yYpaBHEHHUs N-TO MOPsAKa C MOCTOSHHBIMU KO3 (PULIUEHTaMU.

Paznes 10. Cucremsl AudepeHuMaIbLHBIX YPABHEHH.

Cuctembl JmHEHHBIX auddepeHInalIbHBIX YpPaBHEHUH TIIEPBOTO TMOpSAKA, pEHICHHE
MeTOoI0M HcKitoueHus. CucteMsl TMHEHHBIX quddepeHnnanbHbIX ypaBHEHUH IEPBOTO TOPSIIKA,
METO/i BapHallM MPOU3BOJBHBIX MOCTOSHHBIX. CHCTEMBbl JMHEHHBIX OJHOPOJHBIX YpPaBHEHUU
MEPBOTO TIOPSIIKA C TIOCTOSHHBIMU Kod(¢uimenTamu, mMeron Jinepa. CHUCTEMBl JMHEHHBIX
HEOJHOPOAHBIX TU((epeHIINATbHBIX YPAaBHEHHUH ¢ TOCTOSHHBIMU KO3 (PUIIUEHTaMH.

Paszpen 11. UnciioBble 1 GQyHKUMOHAIBHBIE PSAbI.

UucnoBele psiibl: OCHOBHBIE IIOHATHUS, CXOJUMOCTH psga. HeoOxomumblii mpusHaK
cxomumoctu psnga. CpoiicTBa cxondumuxcs panoB. JlocTaToyHble NPU3HAKH CXOAUMOCTH
3HAKOTOJIOKHUTENBHBIX PSAJIOB: MHTETpalbHbI npu3zHak Koinu; mpusHaku CpaBHEHUS pPSIOB;
npusHak JlanamOepa; pagukanbabiid nmpusHak Kommm. Psaaer Jlupuxie. 3Hakodepeyromuics psii:
ompezeneHue, npuszHak Jleitonuna. AGCoiOTHasE M YCIOBHAsl CXOJWMOCTb 3HAKOTEPEMEHHBIX
psanoB. @yHKUMOHANbHBIE pAbl. CTeneHHbIEe Psibl: ONpeesieHne, TeopemMa Abens, HHTepBaj
CXOJIMMOCTH, painyc cxoaumMocTu. CBOMCTBA cTeNEHHBIX pAnoB. Psaapl Teisiopa u Maknopena:
OTIpeJIeNICHHe, YCIOBHsI cXOauMOCTH psifa Teiinopa k ncxoaHo# GyHKIun. Jlemma |jm Lnl =0 s

n—oo

VX € R . JlocTaTto4msie yCIOBHS CXOMUMOCTH psifa Teitopa. AJroput™ pasiokeHus: QyHKIINU B
psn Maknopena. OcHoBHbIe pasnoxennst Gpynkumii: €, SiNX, cosx, n(L+x), (L+ x)", arctgx

, alCSINX B psan Makmopena. Paznmoxxenue ¢dyHkiuii B psg Teinopa ¢ mMOMOIIBIO OCHOBHBIX
paznoxxenuil. [IpuMeHeHrne CTENEeHHBIX PSAAOB: MPUONIMKEHHBIE BBIYMCICHUS, MPHUOIMKEHHOE
pemenue auddepeHInaIbHbIX YPaBHCHH.

4 CEMECTP

Pasnen 12. Teopuss BeposiTHocTel. Cliy4yailHble BEJIHYHUHBI M HX 3aKOHBI
pacnpeneeHus.

[Ipeamer Tteopun BeposTHOcTel. CrydaitHbie coObITHS. I[IPpOTHBOMOJIOKHBIE COOBITHS.
HezaBucumblie coObiTus. OtHOCUTENnbHAss uacToTa. Kiaccuueckoe H  TeOMETpHUECKOe
ONpE/IEJICHUE BEPOATHOCTU. OJIEMEHTapHas TEOpHsl BEPOSATHOCTEH. MeToabl BBIYHMCIECHUS
BeposiTHOCTeil.  [IpocTpaHcTBO  sneMeHTapHbiXx  coObiTHil. Kilaccuueckoe —ompezneneHue
BEPOSITHOCTH. Anredpa cOOBITUI: TEOPEMBI O BEPOSITHOCTU CYMMbI COOBITHIA, TPOTHBOTIOIOKHBIX
COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHI, OOpa3yloUIUX MOJHYIO TPYMIMYy.
AkcuomaTH4ecKoe ompeneneHue BeposTHOCTH. CTaTUCTUYECKOE OIPEAENIEHUE BEPOSTHOCTH.
VYcnoBHas BepOSITHOCTb. TeopeMbl 0 BEpPOSATHOCTH MPOU3BEICHUS 3aBUCUMBIX M HE3aBUCHUMBIX
coObituii. [lonnas BepostHOCTh. [loBTOpHBIE HMcnbiTanusa. @opmyna bepuymiu. JlokanbHas u
HMHTErpalibHas Teopembl Myaspa-Jlamnaca. @opmyia [lyaccona.

[Tondartue cnydailtHOM BeMUUHBIL. [[UCKpETHBIE U HETIPEPBIBHBIE CITyYaliHbIE BEIMUMHBI. 3aKOH
pacmpesneneHusi ciaydaiiHoW BenuuuHbl. DYHKIUS pacmpeneNieHus, ee CBOICTBa, Trpaduk.
[InoTHOCTH pacmpeneneHrs HENpephIBHON CIydailHON BENMYUHBI (TUIOTHOCTH BEPOSTHOCTH).
@opMyna 1 BEPOATHOCTU IIONALAHUSA HENPEPHIBHOW CIy4yallHOM BEIWYUHBI B JaHHBIN
WHTEPBAJI, BHIPAKEHHBIM Yepe3 MIIOTHOCTh BEPOSTHOCTH, T€OMETPUUYECKHI CMBICT (DOPMYIIBI.
bunomunansHOoe pacnpenenenue, pacupenenenue IlyaccoHa, paBHOMEpPHOE paclpeleicHue,
HOPMAaJIbHOE pacIpeielieHue, SKCIIOHEHIMAIIBHOE PACIIPECIICHHE.
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Pa3nen 13. MaremaTuyeckasi CTaTUCTHKA.

[Ipeamer matemaTuyeckoi cratucTukd. OCHOBHBIC 33a/layl MAaTEMaTUYECKON CTAaTUCTHUKHU.
Bri6opounsriii Mmetoa. Cratuctuieckoe onucanue. Boibopku. ['mcrorpamMmma M HMOJIMIOH YacToT.
CratucTtudeckas (aMmupuieckas) GyHKIHs pacrpeaeeHus. BEIOoOpodHbIe XapaKTePUCTUKU U UX
pacnpenenenusa. CocrositenbHble, 3(PPEKTUBHBIE CMEIICHHBIE W HECMEIICHHBIC OICHKU
napameTpoB. CTaTUCTHUECKOE CpeJIHEE, CTATUCTUYECKAs! JUCIIEPCUSl U CTATUCTUYECKOE CPEHEE
KBaJPaTUYHOE KaK TOUYEYHBIC OIEHKH HEM3BECTHBIX: MATEMaTUYECKOTO OXKHUIAHUS, TUCIIEPCUH,
CpPEIHEer0 KBAJpPaTUYHOTO OTKJIOHEHUA. [[oBepUTENIbHBICE HHTEPBAIBI U MHTEPBAJIBHBIC OICHKH.
JloBepuTEIIbHBIE OICHKH HEM3BECTHOW BEPOSTHOCTH 1O OOJBIIUM BBIOOpKaM. JloBepurenbHas
OIIEHKa MAaTEeMaTUYeCKOr0 OXKHJJIAHWS TMPU HEU3BECTHOW aucnepcuu. JloBepuTeiabHas OILIEHKA
CPEIHEro KBaJIpaTUYHOTO OTKJIOHEHHs. To4HbIe BbIOOpouHbIe pactperneneHus: CteroneHTta (t-
pacripenenenne), dumepa-Crenexopa (F-pacnpenenenne), Ilupcona (y?-pacrpenencHue).
[TpoBepka crarucTUuecKHX THUMOTE3. MaTeMaTHU4ecKue METOJbl MPOBEPKH CTATUCTHUYECKHUX
TUTIOTE3. DIIEMEHTHI TEOPUU KOPPEIISIIHH.

4. O0beM yueOHOM THCHHMIIINHBI
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Cemectp
Bun yuednoii padoThI Bcero 1 2 3 4

3E Axan.u. 3E Axan.u. 3E Axajn.u. 3E AKajn.u. 3E AKan.4.
OO0mas TPyA0eMKOCTh TUCIHIIJIHHBI 18 648 3 108 5 180 7 252 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHSITHUSI: 1,68 60 0,45 16 0,45 16 0,45 16 0,33 12
Jlexiun 0,78 28 0,225 8 0,225 8 0,225 8 0,105 4
[TpakTaeckue 3aastus (113) 0,9 32 0,225 8 0,225 8 0,225 8 0,225 8
CamocrosiTeJibHasi padoTa 15,6 562 2,44 88 4,3 155 6,3 227 2,56 92
KoHTakTHas camocTosiTeNbHas paboTa 0,6 0,4 - - 0,2
CaMOCTOSATeIFHOE U3YUCHHUE Pa3/ieioB 15,6 561.4 2,44 87.6 4,3 155 6,3 997 2,56 918
IACIUATUINHEL
Buja koHTpoJIs — 3a4eT ¢ OleHKOI + + - - - -
Buja koutpoJs — 3aver - - - - - - + +
Bua koHTpoJIsi — JK3aMeH 0,5 18 - - 0,25 9 0,25 9 - -
KonTtakTHas paboTa — mpOMEXyTOYHas aTTeCTALIH 0,8 - - 0,4 0,4 - -
[ToaroroBka K sK3aMeHY. 0.5 17,2 - - 0,25 8,6 0.25 8,6 - -
Bujx nToroBoro KOHTpoJIs: 3ader ¢ OLEHKOM DK3aMeH DK3aMeH 3auer

Cemectp
Bua yuednoii pa6oTbl Bcero 1 2 3 4
3E AcTp. 4. 3E AcTp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTp. 4.

OO0masi TPy10eMKOCTh IV CHUTLIIHHbBI 18 486 3 81 5 135 4 189 3 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,68 45 0,45 12 0,45 12 0,45 12 0,33 9
Jlexnmu 0,78 21 0,225 6 0,225 6 0,225 6 0,105 3
[Tpaktnueckue 3anstus (113) 0,9 24 0,225 6 0,225 6 0,225 6 0,225 6
CamocrosiTesibHasi padoTa 15,6 421 2,44 66 4,3 116 6,3 170 2,56 69
KoHnTakTHas camocrositenbHas paboTa 0,45 0,3 - - 0,15
CaMocCTOATEeNTbHOE U3YUEHUE Pa3/IeoB 15,6 420,55 2,44 65.7 4,3 116 6,3 170 2,56 68.85
TACIUATUINHBI
Buja koHTpoJsi — 3a4eT ¢ OneHKoi + + - - - - - -
Bua xonTpoJsi — 3auer - - - - - - + +
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Buja koHTpoJIsi — JK3amMeH 0,5 13,5 - - 0,25 6,75 0,25 6,75
KonTakTHas paboTa — MpOMEXyTOYHAsT aTTECTaIHs 05 0,6 - - 0.95 0,3 0.95 0,3
[ToaroroBka K 5K3aMeHY. ' 12,9 - - ' 6,45 ' 6,45
Bua nToroBoro KOHTpoJIs: 3a4er c oneHkoM JK3aMeH JK3aMeH 3auer




73

AHHOTanus y4e0HO# nporpaMmsl JucuuInHbl «@uznka» (51.5.07)

1. Heap AMCHUIUIMHBI — PUOOpETEHHE CTYIEHTAMH 3HAHHWH 10 OCHOBHBIM pazjesiaM
(GU3MKK U YMEHUIO IPUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCIUIUIMHAX.

2 B pesyabTaTre u3y4YeHUs JAUCHUILUIMHBI O00y4aloLIWiicss 1O Mporpamme
O0axajiaBppuaTa J10JI7KeH:

Obaadams crieayommMu 00IenpoPecCHOHATBHBIMU KOMIICTCHITUSMU:

- CrocoOHOCTh HCIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHMCIUILUINH B
npodeccronanbHoit nesrenpHocTH (OITK-1);

- CriocoOHOCTh WCIOJIB30BaTh 3HAHUS O COBPEMEHHOH (DHM3MYECKOW KapTHHE MHpa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMHM BEIIECTBA JJIsi I[TOHUMaHMUS
OKpYy’Karolero Mupa u sipneruit npupoast (OI1K-2).

3uams:

- (usmyeckue OCHOBBI MEXaHUKH, (U3UKM KOJeOaHUN M BOJH, JJIEKTPUYECTBA U
MarHeTusma, 3JIEKTPOJUHAMHUKH, CTAaTUCTMUECKONM (U3MKUM W TEPMOJUMHAMHKH, KBAHTOBOM
¢u3ukKM; cMbICT (QyHAAaMEHTaNIbHBIX (PU3MUECKUX 3aKOHOB, IMPHUHIMIIOB M IOCTYJIAaTOB; HX
(OpMYTUPOBKM U TpaHMIIBl TPUMEHUMOCTH; CBS3b IIMPOKOTO Kpyra (hpU3MUECKUX SIBJICHUH C
(yHIaMeHTaIbHBIMU MPUHIUIIAMH U 3aKOHAMU (U3MKH; OCHOBHBIE METOJbI PEHICHHS 3a/1ad I10
OTMCAHUIO (PM3UYECKUX SBJICHUI; METOIbI 0OPaOOTKH Pe3ynbTaTOB (HU3UYECKOTO IKCTIEPUMEHTA.

Ymems:

- IPUMCHSTHh TCOPETHYCCKHE 3HAHUS U IKCIICPUMEHTAIBHBIC METOIBI UCCIICAOBAHUS TIPH
penreHnn MpodecCHOHATBHBIX 33J1a4; MPOBOJUTEH PACcYEThI, OCYIIECTBIATh aHAJIN3 M Ha OCHOBE
3TOTO Jenarh OOOCHOBAaHHBIC BBIBOJBI, AHAIW3UPOBATH pE3yJIbTAaThl HAONIOJACHHA U
AKCIIEPUMEHTOB C TPUMEHEHUEM OCHOBHBIX 3aKOHOB U MTPUHIIUIIOB (PU3UKH; OTIPEACIIATH XapaKTep
(MBUYECKUX TIPOIECCOB IO KOMIUICKCY OKCIIEPUMEHTAIBHOW WH(GOPMAIMK TPH TIOMOIIH
rpaguKoB, TaONWI] W YpPaBHEHUM, TMPEACTaBIATH OO0paOOTAaHHYIO JKCIIEPUMEHTAIBHYIO U
TEOPETUYECKYIO HH(OPMAIIUIO B YCTHOW ¥ MMCbMEHHOU (popMe, B TOM YHCIIE C UCIIOIh30BAHUEM
COBPEMEHHBIX KOMITHhIOTEPHBIX TEXHOJOTHH.

Braoems:

- HaBBIKAMHU pabOTHI C MIUPOKUM KPYroM (PU3UYECKUX MPUOOPOB B 000PYIOBAHNS,
HaBBbIKaMU 000CHOBAHHUS CBOMX CYXKJECHUHN W BBIOOpA METO/1a UCCIIEIOBaHUSI.

3. KpaTkoe coaep:kanue I CHUNIHHBI.

Paznen 1. ®usnueckue 0CHOBBI MEXAHUKHU.

1.1. TIIpeamer ¢u3uku. Meroapl (PHU3NYECKOTO HCCIACAOBAHUSA: OIBIT, THUIOTE3A,
skcniepuMmeHnt, Teopus. llpenmer kuHematuku. IlepemernieHue, CKOpOCTb, YCKOpPEHHE.
KunemaTnyeckue XxapakKTEepUCTHKHU BpaIaTEIbHOTO JIBHXKCHHUSI.

1.2. 3akons! HploTOHA. 3aKOH BCEMUPHOIO TATOTEHMS. 3aKOH BCEMHUPHOTO TATOTEHHMS.
JIBr>keHue Teia nepeMeHHOM Maccehl. Y pasHeHus Memepckoro. @opmyna LnonkoBeckoro.

1.3. Yopyruit u Heynpyruil ynapsl mapoB. MOMEHT MHEPLUM MaTepHaIbHONH TOUKU U
TBEPAOIO Tea.

1.4. Kunematuka rapMoHHuyeckux kojeOanuil. [luddepenuunansnoe ypaBHEHHE
rapMOHHUYECKUX KosiebaHuil. [IoHATHE 0 3aTyXaroIMX U BBIHY)KJICHHBIX KoJiebaHusX. BoiaHoBoe
JBIKEHHE. BOIHBI IPOAOIIBHBIEC U IIONIEPEUHBIE.

Paznien 2. OCHOBBI MOJIEKYISAPHON (PUBUKH.

2.1. DneMeHTbl TEPMOAMHAMHUKHA U (HU3MUECKOM KUHETHKH. IjieanpHbld ras.
Pacnpenenenue bosibliMana u ero obuiedusndeckuii cmbici. PeanbHelii ra3. ¥YpasHenue Ban- nep-
Baaisca.

2.2. TepmonuHamuueckuii MeToJ B (usuke. PaBHOBecHble coctosHus. Hauama
TEPMOJUHAMUKY. [IMKIIBI. DHTPONHS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenne nepenoca. JAudp¢y3us. 3akon Puka. TernonpoBoaHocTs. 3akoH Dypbe.
Buytpennee Tpenue (BsS3kocThb). 3akoH HploToHa.

Paznien 3. DnekTpocTaTUKa U MOCTOSIHHBIN JIEKTPUUYECKHM TOK.
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3.1. 3akonm Kymona. Teopema Octporpanckoro-I'aycca. [Jumnonb. JudnekTpuku B
JIEKTPOCTATUYECKOM I10J1€
Pa3nen 4. DnekTpomMarHeTu3M.
4.1. 3axon Ammnepa. 3akoH buo-Caapa-Jlamiaca. Cuna Jlopenua.
4.2. MarneTuky. DJIeKTPOMarHUTHAs HHAYKIHS. Y paBHeHHEe MakcBea.
Pa3nen 5. Ontuxa.
5.1. Unrepdepenuns BosH. Judpakius BoiH. [onspusanms BoH.
5.2. TeruoBoe m3nydenue. 3akon Kupxroda. 'mnoresa [lnanka. KBantoBOE 00bscHEHHE
TeruIoBoro u3nydenus. Dpdext KommnroHa.
5.3. fnepnas monens aroma. [loctymarer bopa. Atrom Bogoposa mo bopy.
Paznien 6. DneMeHThI KBaHTOBOU (PU3HKH.
6.1. T'unore3a ne bpoiing. BomnoBoe ypaBuenuwe IllpemuHrepa Ui cTannoOHAPHBIX
cocrosiHuil. OnbiTel HTepua-I'epnaxa.
6.2. MuorosnekTpoHHblii arom. Oddexr 3eemana. [Ipunmmm Ilaynun. KsanTOBEIE
cTaTucTuyeckue pacrpenenenust boze-OitHiurelina 1 ®epmu-/Jupaxa. @oHonbl. 3akoHs! [leOas
n DWHIITEeHHA.

4. O0beM y4eOHOH THCHHIIINHBI

Bunx yaebHoii paboThI B 3aueTHBIX B akanem.
eMHUIIaX yacax
OO0mmas Tpy10eMKOCTh TUCITUTUTAHBI 10 360
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHUS: 0.88 32
Jleximun 0.33 12
[IpakTuueckue 3aHATUS 0.22 8
JlabopaTopHbie pabOTHI 0.33 12
CamocrosiTesbHas padoTa 8.61 310
KonTtakTHas camocTosiTennbHas paboTa - -
CaMocTosATEeT HOE H3yUeHUE PA3EIOB TUCIIUILIAHBI 8.61 310
Buabl KoHTpOJIS:
IK3amMeH 0.5 18
KonrtakTHas paboTa — MpoOMeKyTOUHAs aTTECTALIHS 05 0.8
[ToaroroBka K sK3aMeHy ' 17.2
Bua uToroBoro KOHTpOJIsI: K3aMeH
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Bun yae6HOMI paboThI B 3aueTHbIX B actpon.
eIMHHIIAX qacax
OO0mast Tpy10eMKOCTh TUCITUTUTHHBI 10 270
KonTakTHast padora — ayiuTOpHbIE 3AHATHS: 0,88 24
Jlexmun 0,33 9
[TpakTdeckue 3aHATHS 0,22 6
JlaGopaTopHble pabOThI 0,33 9
CamocronTesbHasi paboTa 8,61 232,5
KonTakTHas camocrositenpHas pabota - -
CaMocTosATEeNTEHOE U3yUEHUE PA3/ICIIOB IUCIIUTLTAHBI 8,61 232,5
Buabl KOHTpOJIS:
JK3aMeH 0,5 13,5
KonTakTHast paboTa — MpOMEXKyTOUHAs aTTECTALIUS 0,6
[ToaroroBka K sk3aMeHy 12,9
Bu UTOroBOro KOHTpOJIS: IK3aMeH

AHHOTaIUA padoyeil MPOrpaMmMsbl JUCHUNIMHBI
«IIpo06JieMbl yCTOHYHUBOTO PA3BUTHS»

1 Heap aucuMmiuHbl — chOPMHUPOBATH y CTYJICHTOB IEJIOCTHYIO KapTHHY MHpa Ha
OCHOBE KOHIIEMIIUHA YCTOWYHUBOTO Pa3BUTHS, MO3HAKOMHUTH CTYIAEHTOB C IEISIMHU yYCTOWYUBOTO
Pa3BUTHSL, TOHATUSAMHU YCTOMYNBOCTH U HEYCTOMUYMBOCTH TUHAMUYECKHX CUCTEM B OKpPY’KaIOIIEM
MHpE; pecypcax U pa3BUTHH, AHTPOIIOTE€HHOM BO3/JICHCTBUH Ha OKPYKAIOIIYIO CPENly, YIIPaBICHUH
KaueCTBOM OKPYXAIOIIECH Cpeapbl.

2 B pe3yJbTaTe U3yYeHHUs JUCHUILIHHBI 00yYAI0MIUICS T0JIKEeH:

Obaadams cleqyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaAMU UX JOCTHKEHUS:

VK-8.1; VK-8.2; VK-8.5; VK-8.6; VK-8.9; OIIK-3.2; OIIK-3.8; OIIK-3.12; OIIK-3.18

3nameo:

— OCHOBHBIE OTIPE/ICJICHUS U TPUHLIUITBI KOHIEMIIUN YCTOWYMBOTO Pa3BUTHS,

— OCHOBHBI€ XapaKTEPUCTUKH OMOTHYECKUX, aOMOTUYECKUX U AHTPOIOTEHHBIX (PAKTOPOB,
OKa3bIBAIOIINX BIUSHUE HA )KUBbIE OPraHU3Mbl, BKIIOYAs YEIOBEKa;

— OCHOBHBIE CYHIECTBYIOIIME MPOOIEMbl, BOZHUKAIOIIUE MPU B3aUMOACHCTBUU SKOHOMUKH,
oOL1ecTBa U OKPYKAaroIlel cpeibl;

— COBPEMEHHBIE CUCTEMbI HHJIEKCOB U UHAUKATOPOB YCTOMUMBOTO Pa3BUTHS, UX OCOOCHHOCTH
U HEJIOCTaTKU;

Ymemy:

— JieNiaTh CHUCTEMHBIM aHajiW3 CYHIECTBYIOIIMX HKOJOT0-COIMANBHBIX, COLMAIbHO-
SKOHOMMUYECKUX U IKOJIOr0-3KOHOMUYECKUX MPOoOIeM;

— HAXOJUTh HambOoJee palloHaIbHBIA BapUAHT PEHICHHs MOCTABJICHHBIX 33Ja4 C y4ETOM
KOH(IUKTa B TOTPEOHOCTSIX YEIOBEKA U OIPaHUYCHUSX OKPYKaIOIIEH Cpebl;

Braoemy:

— HaBBIKAMHU TIOJIb30BAaHUS COBPEMEHHOMN JTUTEPaTypOl B 00JIACTH YCTOWYMBOTO PAa3BUTHS U
9KOJIOTHUH;

— YMEHUEM AHAJIU3UPOBATH HOBBIE TEOPETUUYECKUE U MPAKTUUECKUE TPOTPAMMBI U MTPOEKTHI,
HaIlpaBJICHHbIE HA JIOCTUKEHUE 1EJIe YyCTOMYMBOrO pa3BUTHS;
— TpUeMaMy TPUHATUS PELIEHUN MO YPEeryIupOBAaHUIO KOH(IUKTHBIX CHUTYallMil B oOmacTu
YCTOMUYMBOTO Pa3BUTHUS U UCIIOJIb30BAHUS PECYPCOB.

3 KpaTkoe coaep:kaHue JUCHUNIMHBI
Beeoenue
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Henu, 3amaum u npeaMer Kypca. Mecto Kypca B cHUCTEME XHMUYECKOTO OOpa30BaHUA.
DKosornyeckoe 00pazoBaHue U 00pa30BaHUE sl YCTOMUMBOTO Pa3BUTHSL.

Pazoen 1. Ocnoeuvie nonamus Kypca. Odugecmeo u okpyicaouwias cpeoa

Poct u pa3Butue. YCTOHUMBOCTD M HEYCTOMYMBOCTH AMHAMHUYECKUX cuUCTeM. buocdepa kak
JUHAMHuYecKas cuctema. YenoBek: Onosiornyeckuil Bua U nuBmin3anus. CucreMsl NoAIepKaHUS
XKU3HU U CHCTEMbl MOJJIepKaHMs ULuBMIM3auuu. HaceneHue, MpoOW3BOJACTBO, COCTOSIHUE
okpyxkarmmeid cpensl. [loHATHE yCTOWYHMBOTO pasBuTHs. Pumckuiéi kiy0 u TioOanmbHas
npobnemaruka. HeoOxomumocts B ycroitumBoM pa3BuTvu. CojepkaHHE M IBOJIOLUS
Ipe/icTaBIeHUH 0011ecTBa 00 YCTOMUMBOM Pa3BUTHH.

Paszoen 2. Buocghepa, ee 360n10u4us u ycmouiuugocme. IKocucmemuvl 3emau u yCmouuueocnms
OcHoBHble cBefeHHs o TuiaHere 3emuid. CtpoeHue U coctaB atMochepbl. MupoBoil okeaH.
Jlutocepa. buornueckas u  abuoTHyeckas cocTaBisdolue OHochepbl: OCHOBHbBIE
xapakrepucTuku. [lotoku suepruu B cucteme CosHIle-3eMIs.

OcHoBHbIE TOHATHSA dKOJIOTHH. CHCTEMBI MOIepKaHUS )KU3HU Ha 3emiie: oomuii 0030p. [lonstue
skocucTeMbl. CTpPyKTypa M COCTaBISIOUIME HKOCHCTEM. Buipl, nomymisiuu, cooOlecTsa.
BsaumoneiictBue Bu0B B 3kocucteMax. OCHOBHBIE TUIIBI SKOCUCTEM.

[ToToku »HEpruM u BeuiecTBa B 3kocucremMax. Tpoduueckue nenu. Metaboiau3M U 3J1eMEeHTHBIN
COCTaB XHMBOW M HeXHBOW MaTepuu. OCHOBHBIE OMOT€OXMMMYECKHE LHKIbI (KPYyroBOPOTHI
BemecTB). L{lukinyHocTh nporieccoB B 6rocepe U ycToONUUBOCTb.

W3meHneHus B omysiusx, cCOOOLIECTBAX, SKOCUCTeMaxX. Peakius )KUBbIX CUCTEM Ha U3MEHEHUs
okpyxatomeid Cpenpl. Bo3nelicTBre yenoBeka Ha IKOCUCTEMBI. 3aKOHBI M IPUHITUTIBI SKOJIOTHH.
buopasnoobOpasue 1 ycroiunBocTh 3K0ocucTeM. BunoBoe pazHooOpasue - He0OX0IMMOe YCIIOBHE
yCTOMYMBOCTH OHOC(hEpHI.

Pazoen 3. Yenoseuecmeo xak wacms ouocgepot. /lemozpaguueckue npoodiemvt co8pemenHHo2o
mupa.

OcoOeHHOCTH 4eNoBeKa Kak OHOJOTrHYecKoro Buia. J(MHaAMuKa dYenoBeuecKOW MOMyJsuy,
POXKJIaeMOCTh, CMEPTHOCTh, BO3pacTHas CTpyKTypa. IIpoGiieMbl COBpeMEHHOro 3Tama pocTa
YHCIIEHHOCTH HaceneHus. ['eorpaduueckoe pacnpenenenue HaceneHus. CeabCKoe U TOpoACKOe
HaceneHue. YpOanuzauus. Cpena oOuTaHus 4eloBeKa M OKpyKaromas cpena. GopMupoBaHue
TEXHOTE€HHOU CPEJIbI.

PerynupoBanue Hapononacenenus. Crabmin3anus YUCISHHOCTH HACENECHUS WU JIEMOIMYIISLIN:
OIICHKa TMpeAeNbHOM UHCICHHOCTH HaceleHus 3eMid. PenuruosHeie, HPaBCTBEHHBIE U
COLIMaNIbHBIE MPOOJIEMbl OTPAHUUYEHUSI POXKIAEMOCTH U IJIAHUPOBAHHUS ceMbU. PermoHanbHbIe
0COOCHHOCTH. MBblluIeHue, SA3bIK, pojib oOyueHUs. Herenermueckuili kaHana BUIOBOM HamsTH.
[TonoxutenpHbIe U OTPULIATEIBHBIE TOCIEICTBUS HATUYHS HETeHeTHuYecKoi namsitu. ['ennepHsie
poOJIEMBI.

Pazoen 4. Pazeumue u pecypcwl

Omnpenenenue pecypca. Knaccudukanus pecypcoB. HeBo300HOBHMEBIE, B0300HOBUMBIE,
Heucuepnaemble pecypcbl. MarepuanbHble, JHEPreTHUECKUe U HH(POPMAIMOHHBIE PECYPCHI.
I'enetnueckue pecypcebl Onocdepsl. CoCTOsIHEE M MUPOBBIE 3a11aChl OCHOBHBIX BUI0B PUPOTHBIX
pecypcoB. ['eorpaduueckoe pacrpeesieHle 3anacoB MPUPOIHBIX PECYPCOB.

Pa3BuTne muBMIM3aLIMM M PacXOJOBAHME IPUPOAHBIX pecypcoB. IIpHHLMIBEI YCTOWYMBOTO
Pa3BUTHS B OTHOIIEHUH IPUPOAHBIX pecypcoB. Poiib BO30OHOBUMBIX 1 HEHMCUEPIIAEMBIX PECYPCOB
B YCTOMYMBOM OOIIIECTBE.

Pazoen 5. Aumponozennoe eo3zoeiicmeue na ouocegepy

AHTpOTIOT€HHBIE BO3MYIIICHNSI OMOI€OXHMUYECKUX IIMKIIOB U JAETpagalus CUCTEM MOJAepP/KaHUSI
KU3HU. [ T00anbpHbIe, pernoHaNbHbIE U JIOKAIbHBIE POOIEMbI OKPYKAIOIIEH Cpebl.
3arpssHeHrne atMocdepsl (KHCIOTHBIE JOXIH, (OTOXUMUYECKUH CMOT U T.1.). 3arps3HEHHE
BHYTPEHHUX BOJ M MHUpPOBOro okeaHa. 3arpsi3HeHHe JUTOC(Ephl; Aerpajanus 3eMelb,
OIYCTHIHUBAHUE.
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Paszoen 6. Knumamuueckue nocneocmeus u3mMeHeHus cocmaga ammocgepol

I'moGanbHblid  SHEpreTUUecKuii OanaHc; NApHUKOBBIA APQEKT Kak NPUPOAHBIA  (akTop
[OJIEP>KaHUS YCIOBUH CYIIECTBOBAHUA KUBOU MaTepuu. [lapHukoBeie ra3pl. ICTOUHUKHA U CTOKH
IMOKCUAA YIIepoJa M JAPYIMX NapHUKOBBIX Ta30B. V3MeHEHHEe KOHIEHTpPAIMH JIHOKCHIA
yriaepoJia ¥ JpyriuxX NapHUKOBBIX Ta30B B aTMOC(epe; MEXaHU3M TJI00ATBHOTO MOTETIJICHHUS.
[TocnencTBus 17100aIbHOTO MOTEIUIEHUS: MOBBIILIEHUE YPOBHS MUPOBOIO OKE€aHa, 3aTOIUICHHE
NpUOPEKHBIX 30H; TassHUE JIGAHUKOB W BEYHOM MEp3JOTHI; AedopManus KIMMaTHYECKUX MU
CEeNTbCKOXO3SUCTBEHBIX 30H W Treorpaduyeckoil CTPYKTYpbl MPOU3BOJCTBA IPOJOBOJIBCTBUS;
M3MEHEHHsSI PACTUTEIFHOTO TIOKPOBA, OMYCTHIHUBAHHE.

Pazoen 7. 3enenan pesonwoyusn

3eneHas XuMuUs. 3eleHas OHHepreTuka. 3elieHas SKOHOMHKA. [loHSATHE HU3KOYriaepoaHOn
(uuknuueckoi) skoHoMuKHU. ClieHapuM HU3KOYTJIepoJHOro pasButus g Poccuun. Hawmnyumue
JOCTYINHbIE TeXHOJOruu. OCHOBHBIE NPUHLMUIBI 3€JIEHOrO0 MPOM3BOJACTBA. ['ocymapcTBeHHOE
perynvpoBaHue Hpupojionoib3oBaHus Ha ocHoBe HJ/IT. Dxonormueckuii cies 4eaoBe4eCTBa.
3enensii opuc. KapOOHOBBIE MTOJUTOHBI.

Pa3zoen 8. Mupogo3z3penue, 3muxa u ycmoiuugoe pazeumue.

Ilepexon ot oOmiectBa mnoTpediieHUsT K YyCTOMYMBOMY oOmiecTBy. M3MeHeHHe CTpyKTYyphl
noTpeOHOCTEl 00IIecTBa M KpUTEPUEB KA4eCTBa KU3HU U YPOBHS Pa3BUTHS. PoJb KyIbTypHBIX U
PEIUTHO3HBIX TPATUIMIA B TPOOIEME YCTOWYMBOTO Pa3BUTHSI.

Wudopmanwmsi, 3HaHWE, HAyKa, TEXHOJOTUH. YBEIMYECHUE POJH MH(DOPMAIMOHHBIX PECYPCOB B
obmem OamaHnce pecypcomnorpednenus. MHbopMannoHHoe (MOCTUHIYCTPUATBHOE) OOIIECTBO.
Ponb 06pazoBanus B yCTOMUNBOM OOIIECTBE.

4 O0beM y4eOHOH TMCUUTIIMHBI

O0BbeM TUCHUIIINHBI
Buna yueOHoi padoThI Axax. | Actp.
3E
q, q,

OO0m1asi TPY10€eMKOCTb IV CIUTITIMHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 0,22 8 6
Jlexkun 0,11 4 3
[Ipaktuueckue 3ausatus (113) 0,11 4 3
JlabopaTtopHubie paboTsr (JIP) - - -
CamocrosiTeJibHasi padoTa 2,67 96 69
CaMOCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 2,67 96 69
Bujg koHTpOJIS: 3a4gerT
KoHTtakTHas caMocTosTeIbHAs paboTa 0,11 0,2 0,15
IToaroroBka K 3a4ery 3,8 0,85

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«be3onmacHOCTD KN3HEeAEeATEILHOCTH»

1. Heab aucuumimMHbl - GopMupoBaHue NpoheccuoHaTbHON KYJIbTYpbl 0€30MaCHOCTH,
0/l KOTOPOH TOHMMAEeTCsl TOTOBHOCTh M  CIIOCOOHOCTh JIMYHOCTH HCIIOJIb30BaTh B
poeccHOHATBHON JIEITETbHOCTH PUOOPETEHHYI0 COBOKYITHOCTh 3HaHUM, YMEHHI U HaBBIKOB
s obecriedyeHUst 0e30macHOCTH B cdepe Mpo(ecCHOHAIBHOM JeATeNIbHOCTH, XapakTepa
MBIIIUIEHUS U IEHHOCTHBIX OpUEHTALU, IPH KOTOPBIX BOIPOCHI O€30MaCHOCTH pacCMaTPUBAIOTCS
B KauecTBE IIPUOPUTETA.

2. B pesyabTare 0CBOCHUSI TUCHHUILINHBI 00yYAIOLIUICA JOJIKEH:
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Obnadame CcneaylOMMMHA KOMIETSHIMSMA U WHIMKAaTOpamMH ux noctwxeHus: 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.

3uams:

- OCHOBHBIE TEXHOC(EPHBIEC OTIACHOCTH, X CBOMCTBA M XapaKTEPUCTHKH;

- XapakTep BO3ACHCTBH BPEAHBIX U OTIACHBIX ()aKTOPOB HA YEJIOBEKA M IPUPOIHYIO Cpeny,
METO/IbI 3aIIUTHI OT HUX IMPUMEHHUTENBHO K chepe cBoel mpodecCnoHaIbHOM e TETbHOCTH.

Ymemo:

- HACHTU(UITUPOBATH OCHOBHBIE OITACHOCTH CPEIbl OOMTAaHUS YEIOBEKA;

- OIICHWBaTh PHCK WX pealn3aluy, BBIOUPATh METOIBl 3aIIUTHl OT OINACHOCTEH
MPUMEHUTENFHO K cdepe cBoel MpodecCHOHANBbHON MEATEILHOCTH U CHOCOOBI 0OecreueHus
KOM(DOPTHBIX YCIOBUH KU3HEACATEITHHOCTH.

Braoemy:

- 3aKOHOJATEIHHBIMH W TPABOBBIMH aKTaMHU B 0O0JacTH OE30MacHOCTH W OXPaHBI
OKpy)Xarolllel cpefbl, TpeOOBaHHUAMM K O€30MaCHOCTH TEXHUYECKHX pEriiaMeHTOB B cdepe
npo¢hecCHOHANTBHOM JIeATETLHOCTH;

- cr0co0aMu ¥ TEXHOJIOTUSIMH 3alTUTHI B YPE3BBIYAHBIX CUTYAIHIX;

- MOHATUIHHO-TEPMHUHOJIOIMYECKUM allapaToM B 00JacTH 0€30MacHOCTH;

- HaBBIKAMH PAIlMOHAIN3ANNHU MTPO(HECCHOHATFHON JIESTENFHOCTH C MEhI0 00eCreueHIs

0€30IaCHOCTH 1 3aIllUTHI OKPYXKAIOIIEH CPeJIbI.

3. Kparkoe cogep:xanue JUCUMIIIIMHBI.

Paszoen 1. Bseoenue 6 6bezonacnocmo

OCHOBHBIE IOHATHS U ONpeieNICeHNs. be30IacHOCTh U YCTOMYMBOE Pa3BUTHE.

Pa3zoen 2. Yenosex u mexnocgepa

Crpykrypa TexHOocepbl M €€ OCHOBHBIX KOMIIOHEHTOB. COBpEMEHHOE COCTOSHUE
TexHochepsl U TeXHOCPEPHOU OE301MacCHOCTH.

Pazoen 3. Hoenmugpuxayus u 6o3zoeticmaue Ha Yelo8eKa 8PeOHbIX U ONACHBIX (haKMOopos
cpeodvl obumanus

Knaccudukanuss HeraTUBHBIX (AKTOPOB cpenbl OOUTaHUS 4YesloBeKa. XHMHUYECKUE
HeratuBHble (akToOphl (BpeaHble BellecTBa). MexaHWdyeckMe M aKyCTHYecKHue KojeOaHus,
BUOpalMss M IIyM. OJIEKTPOMAarHUTHbIE W3My4deHHs u moJsid. MoHusupyomue u3mydeHue.
Onextpuueckuit  Tok. OmacHele MexaHudeckue (QaxTtopel. Ilpomeccbl  ropenuss
M0>KapOB3PBIBOOIIACHBIE CBOMCTBA BEIIECTB U MaTepuanoB. CTaTHYecKoe AIEeKTPUIECTBO.

Pazoen 4. 3awuma uenosexa u cpedvt obumanusi om 6peoHbIX U ONACHBIX (YAKMOpPos
NPUPOOHO20, AHMPONOSEHHO20 U MEXHOLEHHO20 NPOUCXOHCOEHUS

OcHOBHbBIE TIPUHIUITBI 3AIIUTHL. 3alUTa OT XUMUYECKHX U OMOJIOTMYECKUX HETaTUBHBIX
¢dakTopoB. 3amuTa OT SHEPreTUYECKHX BO3JCHCTBUI U (usnueckux mnonei. ObecreyeHue
0€30MacHOCTH  cucTeM, paboTarolmuxX MoJ JaBieHHeM. be30macHOCTh  SKCIUTyaTaluu
TpyOONPOBOIOB B XMMHYECKON MPOMBIINIIEHHOCTU. be3omnacHas sKcIutyaranus KOMIIPECCOPOB.
AHanu3 ¥ OlleHUBAaHUE TEXHOTECHHBIX U MIPUPOJIHBIX PUCKOB.

Pazoen 5. Obecneuenue komgopmmuwix ycnouii 0 HCU3HU U 0eAMenbHOCU Yel08eKa

[TonsiTne KOMQOPTHBIX WIM ONTUMAIBHBIX YCIOBUNA. MUKPOKIMMAT TOMEIICHHH.
OcsgellieHNe 1 CBETOBAs cpejia B OMEIEHHH.

Pasoen 6. Ilcuxoguzuonocuueckue u 3peoHomuyeckue 0CHO8bl He30NaACHOCIU

[lcuxuueckue mpoIecchl, CBOMCTBA U COCTOSIHUSI, BIUSIONINE Ha O€30MacHOCTh. Buabl u
YCIIOBUS TPYIOBOH EATEIHHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30MaCHOCTH.

Pasoen 7. Upessviuaiinvie cumyayuu u Memoobl 3aujumsl 8 yCI08UAX UX Pearu3ayuu

Oo6mue ceeaenus o UC. Toxkap u B3phIB. ABapyy Ha XUMUYECKH OMACHBIX 00BEKTaX.

Pagnanmonnsie  aBapuu. [Ipubopsl  pagualiMOHHOW, XMMHYECKOW pasBelKu U
JO3UMETPUYIECKOTO KOHTPOJIsSL. Upe3BhIUaiiHbIe CUTYAIllMd BOCHHOTO BPEMEHHU. 3allliTa HaceIeHUs
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B UYPE3BBIYAWHBIX CUTYyalUAX. YCTOWYMBOCTh (DYHKIIMOHHPOBAHHS OOBEKTOB SKOHOMHUKH B
Ype3BBIUYAHHBIX CHUTYAIIHSIX.

Paszoen 8. Ynpasnenue 6ezonacnocmuio sicuznedesmenbHOCHU.

3aKkoHOATENFHBIC W HOPMATHBHBIC IPABOBBIC OCHOBBI YIIPABICHHS OC30MACHOCTHIO
KHU3HEIEATSIPHOCTH. DKOHOMUYECKHE OCHOBBI yIpaBieHHs Oe3omacHOCThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yIpaBlieHHE O€30MaCHOCTHIO.

4. O0beM yueOHOH TUCHUIINHBI

Buja yueoHoi padoThl O0BLeM TUCHHUIIINHEI
3E Axan. | Actp.
q, q.
OO0uiasi Tpy10€eMKOCTb IV CIUTIJIMHbI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 0,33 12 9
B TOM 4mncJjie B hopMe MPAKTHYECKOI MOATOTOBKH - - -
Jlexun 0,22 8 6
[IpakTHueckue 3aHATHS - - -
JlabopaTopHbie pabOTHI 0,11 4 3
CamocrosiTeJibHasi padoTa 3,42 123 92,25
KoHTakTHas camocTosiTeNbHas padboTa - - -
ITonroToBka k 1abopaTOpHBIM paboTaM 2,28 82 61,5
CaMOCTOSATETFHOE N3YUYCHUE PA3ICIOB JUCITUTIIMHBI 1,14 41 30,75
Bun konTpoJis
IK3aMeH 0,25 9 6,75
KonTtakTHas paboTa — mpoMeXyToOYHas aTTeCTaIUs 0,4 0,3
[ToaroroBka K 3K3amMeHy 0,25 8,6 6,45
Buja uTOroBOro KOHTpOJIs: K3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIIMHBI
«/HxeHepHasi 1 KOMIILIOTePHas rpaguka»

1 Heab (MCUMIUIMHBI — HAYYUTH CTYICHTOB CIIOCO0aM 0TOOPaKEHUS MPOCTPAHCTBEHHBIX
(hopM Ha MUIOCKOCTH, BBHIMOJHEHUIO M YTCHUIO YEPTEKEH METOJaMU KOMITBIOTEPHOU TpaduKku 1
MpaBUJIaM U YCIOBHOCTSIM, pUMeEHsieMbIM Iipu 3ToM (ctanaapTam ECKJI).
2. B pe3yabTaTe M3yYeHUs] AUCHHILIMHBI 00YYAOLIUICS 0JIKEH
Obaadams cleqyOIUMUA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:
VK-2.1; YK-2.6; YK-2.8; YK-2.10
3namo:
—  c1mocoObl 0TOOPaKEHHSI IPOCTPAHCTBEHHBIX (DOPM Ha TUIOCKOCTH;
— TMpaBUJIa U YCIOBHOCTH IPHU BBIIIOJTHEHUH YEPTEXKEH;
— BUJBI CHMMETPUU T€OMETPUUYECKUX (DUTYD;
— BHJIbBI U3JIEIUI U KOHCTPYKTOPCKHUX JOKYMEHTOB;
— OCHOBHBIE BHIBI TIpaduueckux HHPOPMAIMOHHBIX CHCTEM, 0a30BYI0 TpadUUECKyIO
CUCTEMY, HCIOJIb3yeMYIO B yueOHOM Ipoliecce.
—  Ymems: BBINOAHATH U YUTATh YEPTEHKU TEXHUUECKUX U3ACIUNA C YUETOM JIEHCTBYIOIIHUX
CTaHJapTOB;
— BBINOJHATH U YATATHh CXEMBbI TEXHOJIOTHYECKUX MPOLIECCOB;
— HCTOJB30BaTh CPEACTBA KOMIBIOTEPHOU rpad MKy ISt U3TOTOBIICHUS YePTEIKEH.
Bnaoemo:
— cmocobaMu U IprueMaMu U300pakeHHsI IPEIMETOB Ha IIIOCKOCTH;
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— rpaduyeckoit cucremoit «Kommacy.

3 Kpartkoe coaep:kanue JHCHUIITHHBI

Pazgen 1. OOmme mnpaBuia BbINOJHeHMs 4YepTesked. [IpaBuna BBINOIHEHUS H
odopmienus yeprexeit B coorBerctBuu ¢ 'OCT. I'eomeTpudeckre mocTpoCHHUS.

Paznen 2. IlpoeunpoBanmne reomerpuueckux ¢uryp. Meron npoexuuit. [Ipsimeie u
kpuBble uHUM. [Inockocts. [loBepxnoctu. ['eomerpruueckue Tena. CuMmmeTpusi TeOMETPUUYECKUX
¢uryp. OrmpeneneHie HATypalbHOH BEIUYMHBI OTpe3Ka MPSAMOH M IUIOCKOW (UTYpBHI.
[lepeceuenue reomeTpudeckux o0Opa3os.

Paznen 3. H3o0pamxenus mnpeameroB mo I[OCT 2.305-2009. Uzpenauss u
KOHCTPYKTOpPCKHMe [0KYMeHThbl. l300pakeHus. AKCOHOMETPUYECKHE UEPTEKU H3JEIHUM.
Coznanue TpexMepHbIX Mojenel npeametroB. Co3/laHuEe acCOIMATUBHBIX YEpTEKeld Ha OCHOBE
TPEXMEPHOU MOJIEIIH.

Bunel u3nenuit M KOHCTPYKTOPCKMX JOKyMeHTOB. Cxembl. Pe3nObl: 00pa3zoBanue,
Kiaccudukanus, nzoopaxeHue 1 0003HaUYECHNE HA YEPTEKE.

Paznen 4. U300pa:kenus aerajiedl U MX cOeAMHEHUI. DCKU3bl U TEXHUYECKUE PUCYHKU
neraneil. Pe3pOoBble u3nenuss W coenuvHeHus. Jlpyrue BHIbI Pa3beMHBIX U HEPA3bEMHBIX
COCIMHEHNH JeTaleH.

Pazgen 5. Yeprexu cOopounbix eauHun. [IpaBuia BbIMONMHEHHS U OQOPMIICHHUS
cOopoyHOro uepTeka. JleranupoBanue yepTexet COOPOUHBIX SUHUII.

Pa3nen 6. Komnblorepuasi rpaguka. KomnberorepHas rpaduka u peniaeMble €10 3a1aqH.
I'padmueckne OOBEKTHI, NPUMUTHUBBL, aTpUOyThl, CcUHTE3 u300paxeHus. llpencrasienue
BUJIeOMHpOpMALMK U ee MamuHHas reHepanus. CoBpeMeHHbIE CTaHAApPThl KOMIBIOTEPHOM
rpaduku, rpadudeckue s3pIKH U MeTadaiabsl. Peanusamus anmapaTHeIX MOayJel rpadudeckon
cucreMbl. OCHOBHBIE I'pauuecKue aIrOPUTMBI Ha INIOCKOCTH U B IIpocTpaHcTBe. [IporpammHbie
rpaduuecKue CUCTEMBbI U UX IPUMEHEHHE.

4 O0beM y4eOHOM TMCIUIJIMHBI.

Beero Cemectp
Bunx yaeOHoM paboTh 1 2
3E Axan. 3E Axan. 3E Axan.
q. q. q.
OO6mrast TpyA0€MKOCTh JUCITUTLTHHBI 7 252 4 144 3 108
KonTakTHasi paboTa — ayIuTOpHbIE 0,55 20 0,33 12 0,22 8
3aHATHA:
Jlekuun 0,11 4 0,11 4 0 0
[Ipaktuueckue 3ausatus (113) 0,44 16 0,22 8 0,22 8
CamocTosiTesibHasi padora 6,45 232 3,66 132 2,79 100
KonrakrHas CaMf)CTO}ITeJ'IbHa}I pabora 0.8 0.4 0.4
(3a4eT C OICHKOIN)
KypcoBas pabota
KonrakrHas C&ME)CTO)ITGJ'H)H&)I paboTta 6,45 3,66 2.79
(mpuem KypcoBoi paboThl)
[ToaroToBKa K KOHTPOJIBHBIM paboTam
CaMocCTOATETFHOE U3YUEHHUE Pa3/IeioB 231.2 131.6 99,6
JUACIATUTHHBI
3aver ¢

3auyer ¢ OLIEHKOIA,
Bujx uTOroBoro KOHTpoOJIf: .

OLICHKOM KypcoBast

pabdora
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Beero Cemectp
Bun yuebHo# paboThI 1 2
3E Actp. 3E Acrp. 3E Acrp.
9, q, q,
OO01mas TpyI0eMKOCTh JTUCIUTITHBI 7 189 4 108 3 81
KonTakTHasi paboTa — ayAuTOPHBIE 0,55 15 0,33 9 0,22 6
3aHATHSA:
Jlexmun 0,11 3 0,11 3 0 0
[Tpaktuueckue 3ansarus (113) 0,44 12 0,22 6 0,22 6
CamocrosiTejibHasi padoTa 6,45 174 3,66 99 2,79 75
KonTaktHas CaMOCTOATENbHas pabota 0.6 0.3 0.3
(3a4er ¢ OLIeHKOH)
Kypcosast pabota
KonTaktHas caMoCToATeNbHAS pabota 6,45 3.66 2.79
(mpueM KypcoBoil paboThl)
IToaroToBKa K KOHTPOJBHBIM paboTam
CaMOoCTOSATeTFHOE U3YUCHHUE Pa3/ieiioB 173.4 98.7 747
JIMCIUTUTHHBI
3auer ¢
3auer ¢ OLIEHKOI,
Bujx uTOroBoro KOHTpoOJIs: .
OI[EHK O KypcoBasi
padora

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«IIpuknagHass MexaHuKa»

1 Ileab OMCHUIIMHBI — HAYYUTh CTYACHTOB TBOPYECKOMY IMOAXOAY K BBIMOJIHEHHIO
MHXEHEPHBIX PACYETOB HA MPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH AJIEMEHTOB KOHCTPYKIUH,
JeTasneil ¥ y3j710B MallliH U anmaparos.

2. B pe3yabTate u3yuyeHHusl JUCHUILIHHBI 00yYAIONIUIICS TOJIKEH:

Obaadoams cleqyOIUMUA KOMIIETEHIIMSIMA U HHIAUKATOPAMU UX JIOCTHKEHUS:

VYK-2.1; YK-2.2; YK-2.4; YK-2.7; YK-2.8; VK-2.9; YK-2.10

3uamo:

— OCHOBHBIE YPAaBHEHHUS U METO/IbI PELLICHUS 3a/1a4 COMPOTUBIICHHUSI MATEPHAJIOB U JIeTaen
MallluH;

— OCHOBHBIE METOJIBI PAcUeTOB Ha MPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH JIEMEHTOB
KOHCTPYKIIMI MAIlIMH U anmiapaTos;

— OCHOBBI TEOpPUM pacuera JeTajeil M Y3J0B MaIllMH W anmapaToB XUMHUYECKOU
TEXHOJIOTHUH.

Ymemy:

— TIPOBOJUTH PACUETHI 3JIEMEHTOB KOHCTPYKLUHMA Ha OCHOBE METOJOB COINPOTHUBIICHHS
MaTepuanos;

— paccUMTHIBATh U KOHCTPYUPOBATH JI€TAIM MAIIMH 110 UCXOHBIM JIaHHBIM;

— TPOU3BOAWTH pacyeThl IO OCHOBHBIM KpHUTEpPUSM pabOTOCMOCOOHOCTH U
KOHCTPYMPOBAHMS JETaJICH MalIUH.

Braoemy:

— HaBBIKAMH pacyeTa COMPOTUBIICHUSI MaTEPUAIOB AHATMTUYECKUMH METOJIaMU;

— HaBBIKAMH BBIOOpA MATEPUAIOB TIO KPUTEPUSIM MTPOYHOCTH;

— pacueTaMM THUIIOBBIX JI€TajJel MalllH, MOJb3YSCh CIIPABOYHOU JTUTEPATYPOU U

I'oOCTamu.
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3 Kpartkoe copep:kanue JHCHUIITHHBI

Pa3znesn 1. Onpenenenune peakuuii omnop. Pacrsizkenme-cixxaTne. AOCOJIIOTHO TBEpPIOE
TENO. DJIEMEHTbl CTAaTUKU. YpaBHEHHUS paBHOBecus. OCHOBHbIE JONYIIEHMS W INPUHLUIIBI
CONPOTHUBIIEHUS MarepuanoB. Hampspkenus, nedopmanmmum u mnepeMmenieHus. 3akoH ['yka.
[TocTtpoeHnue 31r0p BHYTPEHHUX YCUIINHM, HAITPSDKEHU U IEPEMEILICHUI. Y CIIOBHE MPOYHOCTH IPH
pacTsHKEHUHU (CKATUM).

Paznen 2. Kpyuenne. U3ru6. 3axon ['yka rnipu capure. BHyTpeHnHue cuinoBble (pakTopsl Ipu
Kpy4eHUHU. YCJIOBUE MPOYHOCTU NMpU KpydeHHH. [loHATHE YMCTOro M MONEpPEeYyHOro M3ruoOoB.
[IpaBuna mMOCTPOEHUS S0P MOMEPEYHBIX CHJI M M3THOAIONINX MOMEHTOB. Y CJIOBHE MPOYHOCTH
pu usruoe.

Paznen 3. CuoxHoe HampsizkeHHoe cocTosiHMe. OCHOBBI TEOPUM HAIPSHKEHHOTO
COCTOSIHUSL M THIOTE3bl MPOYHOCTH. TOHKOCTEHHBIE cocynbl. OmnpeaeneHue HapsLKEeHUH 110
0e3MOMEHTHOH Teopuu. Pacuer cxxaTbIX CTepKHEH Ha yCTONYUBOCTb.

Paznen 4. Jleraam mammu. CoenuHeHus neTtaneil MamuH. Banbl U ocu, UX Omopel U
coeMHeHusl. MexaHuuyeckue nepeaayu.

Pasgen 5. Pacyer XMMHYECKOI0 ammapara ¢ MeXaHHYeCKHM IepeMelMBaIoLIUM
ycTpoiicTBoM. BbIOOp KOHCTPYKLIMOHHBIX MaTepuaioB. PacdeT OCHOBHBIX T€OMETPHUYECKHX
pasmepoB ammaparta. Beioop dumanmnes, npuBona. Pacder d¢uianmeBoro coemuHeHus. Bwioop
Memaiky. Pacder Memanku Ha TPOYHOCTh. PacyeT mmoHkW B cTynuie memanku. Pacuer Bama
MeIIaJKd Ha BUOPOYCTOWYMBOCTH. Pacuer Bajia Memaiaku Ha TPOYHOCTh. Bwribop m pacuer
KOMILJIEKTYIOIUX 31eMeHTOB. OdopmiieHrne MOsSCHUTENbHON 3amucku. Yeprexxk oOmiero Buaa
anmaparta ¢ BHJAaMHM, pa3pe3aMi, CEYCHHUSIMH M BBIHOCHBIMHM 3JIEMEHTaMH, JAIOIIMMHU IOJHOE
npeicTaBiIeHne 00 ero ycTpoicTBe ¥ MpuHIuUIe paboTsl. YepTexu cOOPOUYHBIX €ANHULIL U JIeTaJIeH.
Odopmienue cerupuKamm.

4 O0beM y4eOHOM T CIUIJIMHBI.

Cemectp
Bcero 3 1
Bua yaeOHoM paboTh
3E Axan. 3E Axa. 3E Axan.

q. q. q.
OO6mrast TpyA0€MKOCTh JUCIUTLTHHBI 6 216 4 144 2 72
KonrakTHasi paboTa — ayIMTOpPHBIE
3AHSITHS: 0,55 20 0,44 16 0,11 4
Jlexkuun 0,22 8 0,22 8 0 0
[Ipaktuueckue 3ausatus (113) 0,33 12 0,22 8 0,11 4
CamocTosiTesibHasi padora 5,45 194 3,5 126 1,95 68
KonrakTHas camocrosiTenbHas paboTa

N 0,4 0,4

(3a4eT C OIEHKOIN)
KypcoBoii npoekr
KonrakTHas camocrosiTenbHas paboTa 04 0.4
(IpueM KypcoBOTO MPOEKTA) 5,45 ' 35 1,95 :
PacueTHo-Tpaduueckue padboThI
IToaroToBKa K KOHTPOJILHBIM paboTam
CaMocCTOATENTFHOE U3YUEHHUE Pa3/IeioB 103,2 1256 676
TUACIUATUIHHBI
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3auer ¢ KYpCOBoOii
Bujx uTOroBOro KOHTpOJIA: .

OIIEHKOI MPOEKT

Beero Cemectp
Bun yae6HO#I paboThI 3 4
3E Actp. 3E AcTp. 3E Actp.
9, q, q,
OOmast TpyA0eMKOCTb JUCIUILINHBI 6 G2 4 108 2 54
KonTakTHasi paboTa — ayAUTOPHBIE
O — 0,55 15 0,44 12 0,11 3
Jlexmun 0,22 6 0,22 6 0 0
ITpakTaeckue 3anastus (113) 0,33 9 0,22 6 0,11 3
CamocrosiTejibHasi paboTa 5,45 147 3,5 94 1,95 53
KoHTakTHas camocTosiTebHas paboTa
. 0,3 0,3

(3a4eT ¢ O1IeHKOH)
KypcoBoit mpoekr
KoHTakTHas camocTosiTebHAs padoTa 03 03
(TIpreM KypCcoBOTO IMPOCKTA) 5,45 ’ 3,5 1,95 ’
Pacuetno-rpaduueckne paboTs
[ToaroToBKa K KOHTPOJBHBIM paboTam
CamocrosiTeTbHOE H3YUEHHE Pa3/IeiioB 146.4 03,7 52.7
JMCIUTUTHHEI

3auver ¢ KYpCoBoOii
Bujx uTOroBoro KOHTpoOJIs: .

OIIEHKO¥i MPOEKT

AHHOTanuA padoyeil nporpaMmmpl JucuunnHbl «[Ipoueccsl u
annapaTbIXMMHYecKOil TeXHOJIO0Tuu»

1.1leap AMCOMIUIMHBI - BMECTE C KypcaMu OOIIeld XMMHYECKOH TEXHOJIOTHH,
XHMHYCCKHUX TIPOIECCOB M PEAKTOPOB M Jp. CBsA3aTh OOMICHAYYHYIO U
OOIICHH)KEHEPHYIO TMOJrOTOBKY XHMHKOB-TEXHOJIOTOB, 4YTO HEOOXOJAMMO TpH
MOATOTOBKE OaKaJIaBPOB 110 JAHHOMY HAIIPaBJICHHIO JUISI HAYYHO-HUCCIICI0BATEIILCKOM
MIPAKTUYECKOH PabOTHI Ha MPEANPUATHSIX.

2.B pe3yabTare n3yyeHusi THCHUIJIMHBI 0aKAJIaBP J0JKEH:

Obaadams cneayouUMU KOMIIETEHIIUSIMU:
CIOCOOHOCTBIO M TOTOBHOCTHIO UCIIOJIh30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCHUIUIAH B ipodeccronanbhoi aesrensaoctr (OIIK-1);
TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBPEMCHHOH (PH3WYECKOM KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHHU BEIIECTBA JJIsi TIOHUMAaHUS
OKpY’KaroIiero Mupa u sipneruit mpupoasl (OITK-2);
TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOCHUM BEIIECTBA, MPHUPOJE XUMHUYECKOMN
CBS3M B PA3NMYHBIX KIAcCaX XWMHUYECKUX COCIWHEHUH s MOHUMAaHHS CBOWCTB
MaTepHuaIoB U MeXaHW3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAIOUIUX B OKPYXKAIOIIEM
mupe (OITK-3).

3name:
OCHOBBI TEOpPUHM TEpEeHOCAa HMITYNIbca, TEIUIa M MAacChl; MPHUHIMIBI (DU3HMUECKOTO
MOJENTUPOBAHUS TIPOIECCOB; OCHOBHBIE YPAaBHEHHUS IBUKCHHS XUAKOCTEH; OCHOBBI
TEOpUU TEIUIONEepeIaur; OCHOBBI TEOPHH MacCOIepeadyu B CUCTEMaxX CO CBOOOHOM U
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HEMOABIKHOM T'paHuliell paznena (a3; THIOBBIC MPOIECCHl XUMUYECKOW TEXHOJIOTHH,
COOTBETCTBYIOLIME anmapaThl U METOJbI KX PACUETa;
METOJAbl MOCTPOCHHUS SMIMPUYECKUX M TEOPETUUYECKUX MOJENEd  XHUMHUKO-
TEXHOJIOTMYECKUX IIPOLECCOB.

Ymemo:
ONPENENATh XapaKTep ABWKCHUS JKHIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKHU
MIPOLIECCOB TEIUIO- M MAaCCONEpeNaud; pacCUMThIBaTh I[apaMeTpbl M BbBIOMpATh
anmaparypy Uil KOHKPETHONOTEXHOJIOTHYECKOTO IIPOLIecCa;
paccuuThHIBaTh OCHOBHBIE XAPAKTEPUCTUKU XUMHKO- TEXHOJOTMYECKOTO Mpolecca,
BBIOMPATH PALIMOHATBHYIO CXEMY.

Braoemy:

METOAaMU TCXHOJIOTHYCCKUX PpPaCYC€TOB OTACIBHBIX Y3JI0OB U I[eTaJ'IeI\/'I
XUMHUYECKOT'O O6OPYI[0BaHI/Ifl;-HaBI>IKaMI/I IMPOCKTUPOBAHWA THUIIOBBIX allllapaToB
XUMHAYECKOU IIPOMBIIIJIICHHOCTH
- METOJaMH ONpCACIICHUA palnuoOHAJIbHBIX TEXHOJIOTUYCCKUX PEKUMOB pa6OTI>I
000pyI0BaHUA.
3. KpaTkoe conep:kaHue IMCUUIIMHBI:

1. 'uapoaMHAMHYeCcKHe MPOoLecChl U ANNAPATHI XMMHYeCKOH TeXHOJIOTHH.
OcHoBBI Teopuu siBIeHHH TmiepeHoca. OOmme 3aKOHOMEPHOCTH THAPOIUHAMUKH,
Temionepenayn U macconepenauu. Kuakoctu u rasel. ['mapoaunamuka. TedeHune B
Tpybax u kaHamax. IlomoOHoe mpeoOpasoBanue ypaBHeHus Hasbe-CTokca.
be3pasmepHbie TepeMeHHBIE - KPUTEPUH TUIPOJWHAMHUUYECKOTo moaodus (Dinepa,
PeitHonpaca, dpyna, TOMOXPOHHOCTH), MX (U3MUECKHH CMBICHT; MapaMeTPUIECKUE
kputepun. KputepuaibHOe YypaBHEHHME JBIDKEHUS BS3KOW JKHAKOCTH. BBIOOp
ckopocteid moTokoB. IlepemenieHue >KUIKOCTEM M Ta30B € IOMONIBIO MAIlKH,
MOBBIIIAIOUINX JaBJICHUE.

2. Ten1oBbIe MpoLecchl M ANNAPATHI XMMHYECKOH TE€XHOJIOTHH.

OcHOBHBIE  TEIJIOBBIE MIPOLIECCHI B XUMHYECKOH  TEXHOJIOTHHU.
HuddepenunanbHoe ypaBHEHUE TepeHoca SHeprun B hopme TermnoTsl. KOHBEeKTUBHBIN
MepeHoc TemoThl. PanuanTHBIA TemonepeHoc. Temnonepeaaya B MOBEPXHOCTHBIX
TEII00OMEHHUKAX.

3. Ilpoueccsl u annaparbl pa3jejieHHs TOMOTeHHbIX cHCTeM (OCHOBHBbIE
MaccoO0OMeHHbIE MPOLeCcChl).

OcHoBbl MaccooOMeHHBIX —TmpoueccoB. Juddepennmnansuoe ypaBHEHHE
KOHBEKTHBHOTO TepeHoca Macchl B OWMHApHBIX cpemax. Macconepeaya.
MartepuanbHblii  0allaHC HENpPEepBHIBHOTO  yCTAaHOBUBIIErocs mpoiiecca. Pacuer
MacCOOOMEHHBIX IPOIIECCOB M ammapaToB JUIsi CHCTEM C OJHUM paclpeaesieMbIM
KOMITIOHEHTOM.

Pacuer nonepeuHoro ceueHus (IuameTpa) KOJIOHHBI; IPEIEIbHO JOMYCTUMAs U
SKOHOMHMYECKH ONTHMANbHAS CKOPOCTH CIUIOMIHON (pa3pl. OCHOBBI pacuera BBICOTHI
MacCcOOOMEHHBIX amlmnapaToB C HEMPEPHIBHBIM M CTYyIIEHYaThIM KOHTAKTOM (ha3. OOriue
MIPUHIIUIIBI YCTPOWCTBA U KIacCHU(UKAIUS allllapaToB Ui MaCcCOOOMEHHBIX TPOIECCOB
B cucTeMax «ra3(map)-Kuakoctb». OcoOeHHOCTH KOHCTPYKIUi abcopOepoB. OCHOBBI
pacdeTa v annaparthl A TACTUIUISIIUH.

4. OcHOoBHBIE THIpOMexaHn4yeckue mnpoueccol. [lpoumeccsl U anmaparsl
pa3aesieHusl TeTepOreHHbIX CHCTEM.

Pazgenenne xKuAKMX U Ta30BbIX T€TEPOTEHHBIX CUCTEM B TOJIE CUJI TSKECTH.
Teuenune yepe3 HEMOABMUKHBIE 3€PHUCTHIE U MICEBI00KUKEHHbIE clion. DunbTpoBaHue
CYCIIEH3UW U OYMCTKA T'a30B OT MbUICH Ha QUIBTpax.
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4.00beM yueOHOM TMCUMILIUHBI

Bcero V cemecTp VI cemectp
Bunpl yueOHOM pabOTHI 3aq. AK. 3ay.
Ak. yac. 3au. en. Ak. yac.
el qac. el
OO0mas Tpy10eMKOCTh
AUCHMILINHBI 0 Y4eOHOMY 12 432 6 216 6 216
TUIAHY
KonTakTHasi padora: 1,1 48 0,44 16 0,66 24
Jlexuuu (Jlek) 0,44 16 0,22 8 0,22 8
[Tpakruyeckue 3ausTus (I13) 0,44 16 0,22 8 0,22 8
JlabopaTopHbIe pabOTHI 0,22 8 0 0 0,22 8
CamocrosiTesqibHast padbora 10,4 374 531 101 5,09 183
(CP):
CamocCTOsITeIbHOE U3YYECHHUE 10,4 374 531 101 5,09 183
pa3aesnoB JUCIUATTUHBI
KonrtakTHas pabora — 0.8 0.4 0.4
MIPOMEKYTOYHAS ATTECTALIUS
0,5 0,25 0,25
Buag HMTOroBOro KOHTPOJISL: 172 8.6 8.6
IK3aMeH
Bcero V cemectp VI cemectp
Byl yue6HO# paboThI 3ay. Ac. 3ay.
Ac. Jac. 3au. en. Ac. Jac.
el Jac. el
Oo0mas Tpy10eMKOCTh
AUCHHUILVIMHBI 110 y4eOHOMY 12 324 6 162 6 162
JIaHy
KonrakTHasi padora: 1,1 30 0,44 12 0,66 18
Jlexuunu (Jlek) 0,44 12 0,22 6 0,22 6
[Ipaktuueckue 3anstus (I13) 0,44 12 0,22 6 0,22 6
JIaGopaTopHble pabOThI 0,22 6 0 0 0,22 6
fgg‘.’"‘meﬂ"“a” pabora 4541 280 5,31 143 | 500 | 137
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CaMocTOATENBHOE U3YUEHUE

IK3aMCH

10,4 280 5,31 143 5,09 137
PasacIoB AUCHUIIIIMHBI
K _
OHTaKTHas paborta 0.6 0.3 0.3
IMPOMCIXKYTOYHAA aTTeCTaluA
0,5 0,25 0,25
Bua MTOroBOro KOHTpOJIsA: 12.9 6,45 6,45

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUTITIHHBI

«Oﬁlllaﬂ XHUMHYECCKAaA TCXHOJOIus»

1. Heap mucuMniuHbl — GOPMUPOBAHME 3HAHUM B O00JACTH peaTu3aluu XUMHUKO-
TEXHOJIOTUYECKUX IPOIECCOB € Y4ETOM (U3UKO-XUMHUYECKUX OCOOEHHOCTEW MpPOTEKAIOUINX
peakiuii, BbIOOpa ONTHUMAJIbHBIX YCIOBUN pealM3yeMbIX MPOIECCOB, BbIOOpa 3(PPEKTUBHBIX
peakTopoB, MPUOOPETEHHS] HaBHIKOB B COCTABJIEHMM MaT€pUAbHBIX U TEIUIOBBIX OalaHCOB, B
pacuere NIpOIECCOB U PEAKTOPOB HAa OCHOBE MAaT€MaTHYECKOTO MOJICIIMPOBAHMS, MOIy4EHHS
3HaHMUN B 00J1acTH pa3pabOTKU 3HEProcoOeperawImx XuMruko-Texnojgorunaeckux cucrem (XTC),
0€30TXO0/IHBIX U MaJIOOTXOJHBIX TEXHOJOTUI Ha MPUMEPE COBPEMEHHBIX MPOU3BOCTB.

2. B pe3yabTare u3y4yeHus THCHHUIJIMHBI 00yYaIOIIHIACS T0JI2KeH:

Obnadams CIEeyIONUMA KOMIIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS

OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3nameo:

— OCHOBBI TEOPUU XUMHUYECKUX MPOLIECCOB U PEAKTOPOB;
— METOJIOJIOTUIO UCCIIEIOBAHMS B3aMMOACUCTBUS XUMHUUYECKUX MPEBPAIICHUN U SBICHUMA
MepeHoca Ha BCeX MacCIITa0HBIX YPOBHSX;
— METOJMKY BbIOOpa peakTopa U pacyéra mpoliecca B HeM;

— OCHOBHBI€ PCAKIIMOHHBIC IIPOLECCCHI 1 PEAKTOPEBL XHUMHAYECKOH U 6I/IOT6XHOHOFI/II/I;

— OCHOBHBIC IIPUHOMUIIBI OpraHru3alvi XUMHYCCKOI'O IIPOU3BOJACTBA, €0 UEPAPXUICCKYIO

CTPYKTYPY, METO1bI OLIeHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIC XUMHUYCCKHUC ITPOU3BOJACTBA.

Yuemw:

— pacCuuTaTb OCHOBHBIC XaPaKTCPUCTUKHN XUMHUYCCKOI'O ITPOLCCCA;

— BLI6paTI> padluOHAJIBHYIO CXEMY IIPOU3BOACTBA 3aIaHHOI'O ITPOAYKTA,

— OHCHUTDb TCXHOJIOTMYCCKYHO Sq)(beKTHBHOCTL IIPONU3BOJACTBA,

— BBIOpaTh A(D(PEKTUBHBIN THUIT PEAKTOPA;
— IIPOBECTH pacyeT TEXHOJIOTHUECKUX MMapaMeTpoB AJIsl 3aJaHHOTO MPOLIecca;
— ONpEAETUTh MapaMeTpbl HAUTYy4Illel OpraHU3aIlK IpoIecca B XUMUYECKOM PEaKTope.

Braoemy:

— MCTOJaMH aHaJIu3a BCI)CI)CKTI/IBHOCTI/I pa60T]':»I XUMHUYCCKUX NTPOU3BOACTB,
— MCTOAAaMHU pacy€Ta U aHAJIN3a MMPOLECCOB B XUMHWYCCKUX PCAKTOPAX, OMPCACIICHUS

TCXHOJIOTMYCCKUX HOK8.38.TGJ'I€I\/’I;

— MCTOJaMH BLI60pa XUMHUYCCKHUX PCAKTOPOB.

3. KpaTkoe coaep:kaHue AUCHUILINHBI:
Paznen 1. Xumudeckasi TEXHOJIOTUSI M XUMHYECKOe IIPOU3BOICTBO.
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1.1. OcHoBHBI€ onpe/eIeHUs] U TOJI0KEHH .

Xumudeckasi TeXHOJOTHsl. OOBEKT XUMHUYECKON TEXHOJIOTHH. MeXOTpaciaeBoi XapakTep
XUMHUYECKON TexHOJoTuH. Pa3BUTHE XUMHUYECKUX MPOU3BOJCTB M XUMHUYECKON TEXHOJIOTHUHU.
MecTo XUMHUYECKOH TEXHOJIOTHH B MPOMBIIUIEHHON chepe 1 METOJI0OB XUMUYECKOH TEXHOIOTUU
B HEXMMHUYECKHUX OTpPAC/ISIX MPOMBIIUICHHOCTH. CHUCTEMHBIN aHalu3 CIOXKHBIX CXEeM |
B3aUMOJICICTBHII 3JIEMEHTOB CXEMbl — MOHSATUE M coJepkaHue Merona. Ddusznueckoe u
MaTeMaTH4eCKOE MOJICTUPOBAHUE, OTIPE/ICTICHUE U OCHOBHBIE MOHATHSA, KX MECTO B MHKEHEPHO-
XUMUYECKUX UCCIIEIOBAHMIX U pa3paboTkax. MecTo v 3Ha4€HHE HATYPHOT'O U BBIYUCIUTEIBHOTO
skcriepuMenTa. CojepkaHue U 3a7a4i yaeOHOTo Kypca.

1.2. XuMu4yeckoe npou3BojaACTBO.

[TonaTne 0 XWMHUYECKOM MPOU3BOJCTBE. MHOTO(DYHKIIMOHATBEHOCTh XUMHYECKOTO
npou3BojicTBa. OOmIas CTPyKTypa XUMHUYECKOTO TPOM3BOACTBA. (CHOBHBIE TOJICUCTEMBI
XUMHUYECKOTO TMPOU3BOACTBA. (OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTHI XHUMHUYECKOTO
MIPOU3BO/ICTBA.

KadectBeHHBIE ¥  KOJWMYECTBEHHBIE TIOKA3aTeld  XUMHUYECKOTO  TPOM3BOJICTBA:
TEXHOJIOTUYECKUE, DKOHOMUYECKHUE, IKCIUTyaTallMOHHBIE, COLIUAILHEBIE.

1.3. CbipbeBbie pecypchbl, BOa M JHEPrusi B XUMHYECKOM MPOU3BOIACTBE.

Krnaccudukanus ceIpbeBBIX peCypCOB IO Pa3IUIHBIM MIPU3HaKaM — (ha30BOMY COCTOSIHUIO,
MPOUCXOXKACHUIO, HCTOYHWKAM. MuHepaabHOE ChIphe (PyIbl M TIOJE3HBIE HMCKOTIAEMBIE),
OpraHUYECKOe TPHUPOIHOE ChIphE (TOPIOUME MCKOIAeMbI€), PACTUTEILHOE M KUBOTHOE CHIPHE,
BTOPUYHOE CHIPhE — WX HMCIOJB30BaHUE U MyTHU mepepadoTku. OCHOBHBIE CIIOCOOBI TEPBUIHON
00paboTKK CHIPhs (OOOTAIEHNE, OYHMCTKA, MOJATOTOBKA K TPAHCTIOPTUPOBKE M TEpepadOTKe).
[lonsiTe, CymHOCTb W TpPUMEPHI YIIIYOJEHUS MCMHOJIb30BAHUS CHIPbS, KOMOMHHPOBAHUS
MIPOU3BOJICTB U KOMILIEKCHO mepepabOTKH ChIPbsI.

3HauYE€HHE W UCIHOJIb30BAHUE BOJBI B XUMUYECKHUX IMPOU3BOJACTBAaX. VMICTOUHHMKHM BOIBIL
TpeGoBanMs K TEXHOJOTUYECKON U OBITOBOM BoJie. [IpoMbIlieHHast TOATOTOBKA BOIBI M METOIbI
€ee OYUCTKH OT mpumeced. OCHOBHBIE METOJbl KOHTPOJS KadyecTBa BOJABL. OJKOHOMUS
BOJIOTIOTPEOJICHHS B TIPOM3BOJICTBE. BO1I00OOPOTHBIE CUCTEMBI.

Buibl ¥ HICTOYHHUKY SHEPTrUU B XUMUYECKON MPOMBIIIUIEHHOCTH. MaciTaObl moTpeOieHus
U CHocoObl YMEHBIICHHUS SHepreTudeckux 3arpar. CyllHOCTh M MPUMEpPHl pereHepanuu u
peKynepauuu SHEpPruv. DHEProTEXHOJIOTMYECKUE CUCTEMBbl. BTOopHuYHBIE »HEpreTuyecKue
pecypchl.

Pa3znen 2. TeopeTuueckue 0CHOBbI XUMHYECKHUX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE Onpe/e/IeHIs] M MOJI0KEHHSI.

PU3NKO-XUMHYECKUE 3aKOHOMEPHOCTHU XUMHUYECKUX IpeBpalleHUI —
CTEXUOMETPUYECKHUE, TEPMOJMHAMHYECKHE, KuHeTudeckue. llokazarenn  XMUMHYECKOTO
MIPEeBpAIIEHUS] — CTENEHb MPEBPAIIEHUS, BBIXO NPOAYKTa, MHTErpaibHas u nuddepeHnuanpuas
CEJIEKTUBHOCTH, CKOPOCTH PEAKLIMK U MPEBPAIICHUS PEareHTOB.

2.2. XuMHu4YecKue NMpouecchl.

Omnpenenenue. Kiaccupukanus XUMUYECKHX MPOIECCOB MO PA3NUYHBIM NMPU3HAKAM —
XUMHYECKUM (BHJ XUMHUYECKOW peakluu, TEePMOJAUHAMUYECKHE XapaKTEPUCTUKH, CXeMma
npeBpalleHuil) 1 Gpa3oBbIM (YUCIIO U arperaTHoe cocTosiHue (a3).

l'omorenHsIil xumMuueckuil nporecc. OnpeneneHrue U NpuMepsl. BiusHue XUMUYECKUX
MPU3HAKOB M YCIIOBUI MPOTEKAHUs Mpolecca Ha ero nokazarenu. CrocoObl MHTEHCU(PUKAITUH.
[TonsitTne onTUMaNbHBIX Temmeparyp. ONTUMalbHBIE TeMmepaTypbl Ui OOpaTUMBIX U
HEOOpaTHMBIX SK30- U YHIOTEPMUYECKUX PEAKIIHIA.

I'eTeporenHsblil (HeKaTAIUTUYECKHUI) XUMUYECKUM mpoliecc. OmnpeneneHue U MpUMEPBI.
CrpykTypa mporiecca u ero coctamisitomue (ctaauu). Habmomaemas CKOpOCTh XMMHYECKOTO
npeBpaieHus. O0nactu (pexuMbI) IPOTEKAHUS TPOIlecca, IUMUTUPYIOIAs CTa U
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I'ereporennslii xuMuueckuil mpouecc 'ra3 (KuakocTs) - TBepaoe". OOOcHOBaHUE,
MOCTPOCHUE U aHAIM3 MaTEeMAaTHUUYE€CKOW MOJIEIH Uil peaKinil ropeHus (MOJENb ""C)KUMArOIIascs
chepa") m TOmoOXMMHYECKOW (Moaens "c HeB3aumojaeWcTByOmUM siipom"). Habmromaemas
CKOpPOCTh TIPEBpAIICHUS, BpPEMs IPEBPAIICHUS W IYTH HMHTEHCHU(PUKALUU U Pa3THYHBIX
oOacTeil mpoTeKaHus Mmporecca.

I'ereporennslii XxuMuyeckuil mpouecc '"raz (KUAKOCTb) - *KuAKocTh". OOOCHOBaHUE,
IIOCTPOCHUE M aHalIM3 MaremMaTudeckod mojenu. HaOmromaemass CKOpOCTh MpEBpaLICHUS U
oOmactu mpoTtekanus npouecca. [lyrn nHTeHCuUKaiy U pa3InIHbIX PEeKUMOB IPOLIECcCa.

Karamutuaeckuii nponecc. Onpenenenue, kinaccupukanus, npuMepbl. ['ereporeHHbIN
KaTajiu3 Ha TBepAOM Karaimu3atope. OOOCHOBaHME, MOCTPOEHHE M aHAIU3 MaTeMaTH4YECKOU
MOJIENIM Ha KaTaJIUTUYECKOM MOBEPXHOCTU M B MOPUCTOM 3€pHE Karanuzatopa. Habmromaemast
CKOPOCTH MpEBpaIleHus: U 00J1acTH poTeKkaHus npouecca. CTeneHb UCI0JIb30BAHNS BHYTPEHHEH
noBepxHocTu. [1yTn nHTeHCHpUKaMK KaTaTUTHYECKUX IPOLIECCOB.

2.3. XumMnueckue peakTopbl.

OmnpeneneHne W Ha3HAYCHHE XUMHUYECKOTO peakTopa. PeakTopsl B XHMHUYECKUX H
HEXMMHUYECCKHUX OTpaCIIX MIPOMBIIIJICHHOCTH. O630p THUIIOB XUMHWYCCKUX PEAKTOPOB, HUX
CTPYKTYpPHBIE AJIEMEHTHI (pEaKIMOHHAs 30HA, YCTPOWCTBAa BBOJA W BBIBOJA, CMEIICHUS,
pa3zieneHns W pacrpeesieHus] TIOTOKOB, TEITIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIC MPOIECCHl U
SIBJICHHUS B HUX.

CucremaTu3zaius MpoleccoB B XMMHMUYECKOM pEaKTope Mo MacmTaly MX MPOTEKaHHS:
XAMUYECKask PEaKIisl, XAMHUECKUI TIPOIIecC B 3JIEMEHTapHOM 00beMe, IPOIIECCH B peaKIIMOHHOM
AJIEMEHTE U B PEaKTOPE B 1IEJIOM, X B3aUMOCBS3b U HepapXuyeckasi CTPYKTypa MaTeMaTHu4ecKoi
MoJenu fpoliecca B peakrope. [Ipumepbl mpo1eccoB B pa3IMuHbIX BUJAX XUMUYECKHX PEAKTOPOB.
Knaccudukanus mpoiieccoB B peakTopax IO pa3iUYHbIM MpU3HAKaM - BUJ XUMHUYECKOTO
mpolecca, OpraHu3alusi IMOTOKOB pEareHTOB (cxema IBUKEHHS PEreHTOB uepe3 peakTop,
CTPYKTYypa IMOTOKOB B PEaKIIMOHHOW 30HE), OpraHU3aIus TEIJIOBbIX OTOKOB (TEIMJIOBOM PEKUM,
cXeMa TeruiooOMeHa), CTallMOHAPHOCTh MpoIlecca.

O6ocHOBaHME ¥ TOCTPOCHUE MAaTEMATHUECKON MOJIEH ITPoLiecca B peakTopax pa3IuyHOro
THIA KaK CHUCTEMbl ypaBHEHHI MaTepualbHOTO U TEIUIOBOro OalaHCOB Ha OCHOBE JAHHBIX O
CTPYKTYpE MOTOKAa, XUMUYECKUX MPEBPAIICHUSX, SABICHUAX MEpPEeHOCca TEIlla M BEIIecTBa U UX
B3auMoieiicTBu. Cuctemaruszanus U Kiaccuukanus MaTeMaTUyecKUX MOJIENel MpoleccoB B
peakTopax.

N3orepmuueckue mporecchl B XUMUYECKOM peakTope. BiusHue CTpyKTypbl MOTOKa
(umeanbHOE CMEIIEHHE M BBITECHEHHUE), CTAlMOHAPHOCTU TMpoiiecca (MPOTOUHBIA U
MIEPUOTUYECKHIT), TapaMeTPOB U YCIOBUN MPOTEKaHUs Ipolecca (TemMrepaTypa, KOHIIEHTpalus,
JaBJieHHe, 00bEM PEaKIIMOHHOM 30HbI, BpeMsi), BUAa XUMUYECKON peakiuu (IpocTasi U CIOXKHas,
oOpatumasi U HeoOpaTHUMas) U €€ MapaMeTpoB Ha MPOQUIM KOHIEHTpAMM U TMOKa3aTeau
mpolecca B peakTope (CTeneHb MpEeBpallleHus, BBIXOJ MPOJYKTa, CEIEKTHBHOCTH IPOIECCa).
OcHoBbI pacuera npoiiecca B peaktope. ConocrapneHue 3pPeKTUBHOCTH MPOIIECCOB B PEAKTOPaXx,
OTHCBHIBAEMBIX MOJEISIMH UEATBHOTO CMEIICHUS U BHITECHEHMS.

Heuzorepmuueckue mporeccbl B XMMHYECKMX peakTopax. OpraHumsanusi TEMIOBBIX
MIOTOKOB M PE&KMMOB B XUMHUECKUX peakTopax. Pacnpenenenue remnepaTypbl, KOHIEHTpPALMHA 1
CTENIEHU TPEBpALllEHUs B pEakTope B peXHMax HACaJbHOIO CMEIIEHUS M BBITECHEHUS,
anuabaTH4eckoM U C TemiooOMeHOM. CBsI3b TeMIlepaTypbl M CTENEHHM IpPEeBpaIleHUs B
anunabatudeckoM rmpouecce. ComocraBieHHE ¢ HM30TEPMUUYECKUM pEeXUMOM. Yucino u
YCTOMYMBOCTh CTALIMOHAPHBIX PEXKMMOB B PEAKTOPAX UIEATBHOIO CMELICHHUS.

2.4. IIpoMbIlICHHbIE XHMHYECKHE PEaAKTOPbI.

Ha KOHKpeTHBIX puMepax MpeIMETHO pacCMaTPUBAIOTCS TPOMBILIUIEHHBIE PEAKTOPBI IS
MIPOBEACHUSI TOMOTEHHBIX, T€TEPOTreHHbIX U KaTAJUTHUYECKHX IMPOLECCOB — THIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PeKUMa, 00JIaCTH UCIOIb30BAHUS.
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Pasnen 3. Xumudeckoe npon3BoJACTBO, KAK XHMHKO-TE€XHOJIOTHYECKasl CHCTEeMA.

3.1. CTpyKTypa M onucaHNe XMMHUKO-TEXHOJIOTHYeCKOH CUCTEMBbI.

XUMHYECKOE IMPOU3BOJCTBO Kak XUMHMKO-TexHojoruueckas cucrema (XTC). Ilonstue
cuctembl 1 XTC. CoctraB XTC: aneMeHTsI, cBsi3u, oacuctemsbl. DieMeHTsl X TC, knaccuduxarnmst
10 BHUJly TPOILIECCOB M Ha3zHaueHU0. TexHonorumdeckue cBsizu djaeMeHTOB XTC (moTokw).
[TocnenoBarenbHasi, napajiesibHas, pa3BETBJICHHAs, IOCJIEI0BAaTEIbHO-00BOIHAs (Oaiinac),
oOparHast (PEeIHKII) TEXHOJIOTHYECKUE CBA3U. VX CXeMbI 1 Ha3HAYCHUE.

Omnucanue XTC. Buast moneneit XTC - onucarensHeie U rpadpudeckue. OnucareabHbIe
MOJCNH - XUMHUYECKas CXeMa M MaTeMaThdeckas wmojeib. [ padudeckue Moaenu -
(GyHKIIMOHATBHAS, TEXHOJIOTHYCCKAs, CTPYKTYpHasT ¥ Jpyrue (CHEIUaIbHBIC) CXEMEI.
Haznauenue, npuMeHeHHE U B3aUMOCBS3b MOJIETIEH.

3.2. Anamu3 XTC.

[Tonsarue, 3amaun u pesynbTaThl aHanuza XTC - coctosane XTC, maTepualbHBIA U
TETUTOBOM OaslaHChI, MOKAa3aTeIu XMMHUECKOTO TIPOU3BOJICTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTh PEKHUMOB 3JIEMEHTOB, DPa3IUYHe
ONTUMAIBHOCTH JJIEMEHTAa OJIMHOYHOTO M B CHUCTEME, YCTOMYMBOCTh M CYIIECTBOBAaHUE
CTAIMOHAPHBIX PEKUMOB U JIp.

MartepuanbHbli U TETUIOBOM OanaHchl. MeTo/IMKa COCTaBICHUS U pacueTa MaTepHallbHbBIX
n terioBbix OamancoB XTC m ee momcucreM. OcoOeHHOCTH pacueTa OajJaHCOB B CXeMax C
perukiioM. @opMBI TIpeICTaBIICHUsI 0aTaHCOB (TaOIHIIBI, TUATPAMMBI U Jp.).

MarepuanpHbiii  OaJlaHC 7T MAacCOOOMEHHBIX M PEaKIMOHHBIX  AJIEMEHTOB.
Hcnonp30Banne CTEXHOMETPHUECKHX, TEPMOJMHAMHYECKUX H MeEX(pa3HbIX 0aTaHCOBBIX
cooTHomeHuH. CTeneHb NCIOJIb30BaHNUs ChIPHEBBIX PECYPCOB.

OHTAIBIUUHBINA, YHEPTETUUECKHUH (110 TTOJTHOW SHEPTUM) U SKCEPreTUUYCCKUN OanaHChl U
KIIJI. Ix comocraBieHne U ucrojab3oBanue B anamn3e X 1TC.

3.3. Cunre3 XTC.

[Tonsatne wu 3amaum cuHTe3a XTC. OcHoBHBIe dTambl pazpabotku XTC. Pomw
MaTeMaTHYECKHUX U 3BPUCTUUYECKUX METOJIOB.

OcHoBHble KoHUenuuu mpu cuHrese XTC: MOIHOE HCMOJNB30BAHUE CHIPHEBBIX U
SHEPreTHUYECKUX PECYpPCOB, MUHUMU3AIIMS OTXOJI0B, ONITUMAaJIbHOE UCIIOJIb30BAHUE alIapaTyphl.
Ux copepxanue u crnocoObl peanusanuu. KoMOMHHpOBaHHBIE MPOU3BOJACTBA, COBMEIICHHbBIE
MPOLIECChl, BTOPUYHBIE HHEPreTHUECKHUE PECYpChl, DHEPrOTEXHOJOTUYECKUE CHCTEMBI,
nepectpanBaembie XTC, 3aMKHYTbI€, MaJIOOTXOHbIE TPOM3BOJICTBA - UX MOHATHS, 0COOEHHOCTH
U IpUMEHEHUE.

OpHOpOJHBIE TEXHOJOTHYECKHE CXEMbl: CHCTEMa pPEKYNEepaTUBHOIO TEMJI000OMEHa,
CUCTEeMa pa3JIeIeHUss MHOTOKOMIIOHEHTHOH cMecH, cucTeMa peakTopoB. OCHOBBI IOCTPOCHUS UX
ONTUMAIILHOU CTPYKTYpPBI

Pasnea 4. IllpomblinieHHbIe XMMUYECKHE POU3BOICTBA.

XUMUYECKHE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK peanu3aius W3y4eHHBIX
TEOPETUYECKUX OCHOB XUMHUKO-TexHoJoThdeckux mpoueccoB 1 XTC, koHIenuii nocTpoeHus
BbicokOd(pextuBHONM XTC. OCHOBHOHM akIeHT Jenaercs Ha (QPU3UKO-XUMHYECKHE OCHOBBI
KOHIIENIIMK TOCTPOCHUSI TEXHOJOTMYECKOW CXEMbl MPOU3BOJACTBA H €ro  MOJICUCTEM.
[IpousBoactBo cepHoil kucinoTsl. [Ipon3BoacTBo ammuaka. [Ipon3BOACTBO a30THOM KHUCIOTHI.
[IpousBoacTBO cTUpOIA.

Pa3nen 5. CoBpeMeHHbIe TEHACHIIUN B PA3BUTHHA XUMHYECKOH TEXHOJIOTHH.

Tekyiee cOCTOSSHUE XUMUUECKOW MPOMBIIUIEHHOCTA B MUPE U TEHACHIIMU €€ Pa3BUTHSL.
[lepcnekTUBHBIE ICTOYHUKH CBHIPbs ¥ 3HEeprun. Kiacrepusaiuss XUuMUYECKON TPOMBIIIIEHHOCTH.
CoBmMmeriennble Mporecchl. ['MOKMe W TepecTpanBaeMble TEXHOJOTHUYECKHe cxembl. HoBbie
XUMHKO-TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOTYYeHUs MPOAYKTOB. HaHOTeXHOIOTHS.
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4. O0béM yueOHOI JMCIHUIIIMHBI:

O0beM TUCHUILINHBI
Bua yueOHo# paGoThl Axan. | Acip,
3E
q, q,
OO0uiasi Tpy10€eMKOCTb IV CIIUTIJIMHbI 4 252 189
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,66 24 18
Jlexmun 0,22 8 6
[Tpaktnyeckne 3austus (I13) 0,22 8 6
JIaboparopubie paboTsl (JIP) 0,22 8 6
CamocrosiTejibHasi pa6oTa 6,09 219 | 164,25
CaMOoCTOSATEeNFHOE U3YUEHUE Pa3IeIOB AUCITUTUTMHBI 6,09 219 164,25
Buja KoHTpOJISA:
JK3aMeH 0,25 9 6,75
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIHS 0,4 0,3
0,25
IToaroToBKa K 3K3aMeHy 8,6 6,45
Bua uTOroBoro KOHTpoJIst JK3aMeH

AHHOTaNUA padoyeil MPOrpaMmMbl 1M CHUILIMHbBI

«Cucremsbl YupaBJI€cHUAA XUMHKO-TEXHOJOITHNICCKUMHU IIpoaeccCaMm»

1. Heap JMCHUNIMHBI — 1aTh 0a30Bble 3HAHUS [0 TEOPHUH CUCTEM YIPABIEHUS XUMHUKO-
texHosiorudeckumu tnporeccamu (CY XTII), npuButh HaBBIKKM U yMeHHs aHam3a cBorcTB X TTI,
KaK 0OBEKTOB YNpaBICHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUUECKUX CPEACTB YIPaBICHUSI.

2. B pe3yabTaTe M3yYeHUs] TUCHHUIJIMHBI 00YYAKOIIHICS T0JI/KEH:

Obnadamo CICAYIOMIUMHU KOMIIETCHIUAMU U HHAUKATOpaMUi UX OOCTHXKCHUA:

OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3nameo:
— OCHOBHBIC TTOHATHS TCOPHH YITPABJICHUS;

— CTaTUYCCKUC U TUHAMHNYCCKHUEC XapPaKTCPUCTUKHU 00BEKTOB YIIPpaBJICHUS

— OCHOBHBIC BHJbI CHCTCM aABTOMATHYCCKOI'O

peryiinpoBaHusd;

YIIpaBJICHUSA

(CAY) w

3aKOHBbI

— tunoBbie CAY B XMMHUYECKOH TPOMBIILICHHOCTH;

— METOJIbl ¥ CPEJICTBA M3MEPEHHUS OCHOBHBIX TEXHOJOTHYECKHUX TTapaMETPOB;

— ycroitunBocts CAY;

— OCHOBHBIE MOHATHS 0 HEMMHENHBIX CAY, peneiHbIX cucTeMax, JJOTUYECKUX allrOPUTMAX

YIIPpABJICHHUSA, AAAITUBHBIX U OIITUMAJIBHBIX CUCTEMAX YIIPABJICHU.

Yvemw:
— OMpEAeNATh OCHOBHBIE CTAaTUYECKHE W JWHAMUYECKHE XapaKTePUCTHUKU OOBEKTOB

yIIpaBJICHUS;

— BBIOMpATh pallMOHATIBHYIO CUCTEMY PETYIUPOBAHUS TEXHOJIOTHUYECKOTO MpoIlecca;
— olleHuBaTh ycTounBocTh CAY;

— BBIOMpaTh KOHKPETHBIEC TUIIBI TPHOOPOB At AuarHoctuku XTI

Braoemy:
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— METOJAMH TEOPUU aBTOMATHYECKOTO PETYIUPOBAHUs, OPraHU3allui U pacdy€ra CUCTEM
ONTUMAJIBHOTO YIIPABJICHUS IIPOLIECCAMU XUMUYECKON TEXHOJIOTHH.

3. KpaTkoe coaep:kaHue IUCHUILINHBI:

Pasznen 1. OcHoBHBIE MOHATHUS ylnpaBJieHUs XMMHUKO-TEXHOJOTHYeCKUMU
Npoueccamu.

3HaYeHNEe aBTOMATUUYECKOTO YIPABIICHUS ISl PA3BUTHSI XUMUUYECKOU MPOMBIIUICHHOCTH.
Oco0OeHHOCTH  YIpaBJICHUS XUMHYECKUM TPEINPUATAEM U XUMHUKO-TEXHOJIOTHUECKUM
mporeccoM. TEeXHUKO-DKOHOMUYECKHH JPQPEKT BHEAPEHUS aBTOMATH3UPOBAHHBIX CHCTEM
ynpaBieHusi. Ponb cuctem ympaBieHus B oOecrieueHUM O€30MacHOCTH  XUMHUYECKOTO
MPOM3BOJICTBA M OXPaHbI OKpyKaroIie cpeapl. OCHOBHBIE TEPMUHBI U onipeaenieHus. Mepapxus
ynpasieHusi. (OCHOBHbIC TPUHLMIIBI yrpaBieHus. Kraccudukaruss cucteMm yrpaBieHUs
OynkunoHanbHas cTpykrypa CAY. [lokazarenn kauecTBa yrpaBiIeHHUS.

Pa3gen 2. OcHOBBI T€OPHH ABTOMATHYECKOT'0 YIPaBJIEHHS.

Maremaruueckue mojaenu CAY. Jlunamudeckue xapakrepuctuku CAY. Ucnons3oBanue
onepanroHHOro ucuucienus s ananmnza CAY. TunoBble [TuHaMUYeCKHUE 3BeHbs. BpemeHHbIe n
YaCTOTHBIE  XapaKTePUCTUKH. OKBHBAJICHTHBIE TMPEOOpa3oBaHUS  CTPYKTYPHBIX  CXEM.
YcroituuBocth nuHeHbIX CAY ¢ oOpartHoil cBs3pro. Knaccugukanus u oCHOBHBIE CBONCTBA
00BEKTOB yIpaBlieHUs. METOIbl OMpeeeHUs] CBOWCTB OOBEKTOB ympaBieHHs. OCHOBHBIC
3aKOHBI PETyaUpOBaHUsA. BbIOOp 3akoHA pETyIUpPOBAaHUS H OMPEICICHHE ONTUMATbHBIX
rapaMeTpoOB HACTPOUKH MPOMBIIIJICHHBIX PETYIISTOPOB.

Paznen 3. U3mepeHne TeXHOJOTHYECKHUX MApaMeTPOB XHMHKO-TEXHOJOTHYECKOIo
npouecca.

lNocynapctBenHast cucrteMa MNPOMBIIUICHHBIX HPUOOPOB M CPEACTB aBTOMATHU3AIlUH.
OCHOBHBIE TEpMHHBI W OMNpeneaeHus MeTpojioruu. Mertoapl u3Mepenuii. Cpeacrsa
W3MEPUTENIBHON TEXHUKHM, HMX CTAaTUYECKHEe M JUHAMUYecKue cBoiicTBa. [lorpemHoctn
m3meperuii. CrocoObl nepenaun nHGoOpMauu Ha paccTosHue. OpraHu3amus JUCTAHIIMOHHON
muarHoctTuku  XTII. M3mepeHue OCHOBHBIX TEXHOJOTMUYECKHX I1ApaMETpPOB: JABJICHUSA,
TeMIIEPaTypbl, pacxo/Ja U KOJIMYECTBA, YPOBHS KUIAKOCTU M CHITYYHMX MaTE€pPHAIOB, COCTaBa U
(U3UKO-XMMUYECKUX CBOMCTB BEIECTB.

Pa3znen 4. OCHOBBI NPOEKTUPOBAHUS ABTOMATHYECKUX CUCTEM YIIPABJIEHUSA XUMHKO-
TEXHOJIOTHYeCKHUMH MPOLeCcCaAMM.

Oco6ennoctn  ympabienuss XTIl  Texaumueckwe cpenctBa CAY. OcHoBHBIE
Pa3HOBUJAHOCTHU YIIPABIIAIOMIMX YCTPOUCTB. THIBI, XapaKTEpPUCTUKU U PACUET HUCIIOIHUTEIIBHBIX
MEXaHHU3MOB H PErylIupyromux opraioB. OdopmiieHre MpOEKTHOTO 33/1aHKs Ha aBTOMATHU3AIHIO
TEXHOJIOTHYECKOTro Iporecca. BeiOop Touek nuaMepenHusi, KOHTPOJIs, YIPaBIsSEMbIX TapaMeTpOB U
YIPaBJISAIONINX BO3AeiicTBUI. CTaHIapThI U YCIOBHBIE 0003HAUCHUS I TEXHOJIOTUYECKUX CXEM.
OcnoBuble cBeneHuss 06 ACY TII B xumuueckoit mpomsinuieHHOCTH. [Ipumepst ACY TII B
XUMUYECKON MHPOMBIILIEHHOCTH. OCHOBHBIE BBIBOJBI 1O Kypcy. COBpeMEHHbIE€ TEHIACHUMU B
paszsutuu CY XTIL
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4. O0béM yueOHOI JMCIHUIIIMHBI:

O0beM TUCHUILINHBI
Bua yueOHo# paGoThl Axan. | Acip,
3E
q. q.
OO0mas TPyI0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,33 12 9
Jleximn 0,11 4 3
[Ipaxtnueckue 3anstus (113) 0,11 4 3
JlabopaTtopubie paboTs (JIP) 0,11 4 3
CamocrosiTesibHas padoTa 4,42 159 119,25
CaMOoCTOSATEeNFHOE U3YUEHUE Pa3IeIOB AUCITUTUTMHBI 4,42 159 119,25
Buja KoHTpOJISA:
JK3aMeH 0,25 9 6,75
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIHS 0,4 0,3
0,25
IToaroToBKa K 3K3aMeHy 8,6 6,45
Bua uTOroBoro KOHTpoJIst JK3aMeH

AHHOTaIUA padoyeil MPOrpaMmMbl TUCHUNIMHBI
«MoaeaupoBaHre XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB»

1 e (ucUMIUIMHBI — TPHOOpPETeHNE 0a30BBIX 3HAHUH M0 OCHOBHBIM pa3jeiiaM Kypca,
a TaKkKe YMEHUH U TMPaKTUYECKHMX HABBIKOB B O00JIACTH MOJEIUPOBAHUS XHMHUKO-
TEXHOJIOTHYECKHUX MPOLIECCOB, UCIOJIb3YEMBIX MPU PEIICHUU HAYYHBIX U MPAKTHUYECKUX 3a7a4.

2. B pe3yabTate u3yuyeHHUs JUCHUILIAHBI 00yYAIOUIUIICS TOJIKEH:

Obaadoams cleqyOIUMUA KOMIIETEHIIMSIMA U HHIAUKATOPAMU UX JOCTHKECHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-
4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16; OIIK-5.3; OIIK-5.5; OIIK-5.6

B pe3ynbpTaTe 0CBOCHUS AMCIMIUIMHBI CTYJACHT JOJIKEH:
3nameo:
® METOJABl  IOCTPOCHUS  OSMIHPHUYECKHX  (CTATUCTHYECKUX) M (PU3UKO-XUMHUUYECKUX
(TeOopeTHYECKUX) MOIeTICH XUMHUKO-TEXHOJOTHYECKUX TPOIIECCOB;
e METOAbl HUACHTHU(UKAIIMH MATEMaTHYECKUX OIMCAHUN TEXHOJOTHYECKUX IIPOIIECCOB Ha
OCHOBE SKCIIEPUMEHTAIBHBIX JAHHBIX;
® METOJbl  ONTHMH3AlMM  XUMHKO-TEXHOJIOTMYECKMX  IPOIIECCOB C  NPUMECHCHHEM
AMITUPUYECKUX H/WITH (PUZHKO-XUMHYECCKHX MOJICIICH;
Ymems:
® TMPUMEHSTh W3BECTHBIE METOJbl BBIUMCIUTENFHON MaTeMAaTUKH U MaTeMaTHYecKOM
CTaTUCTUKH JJIsl pEIIeHUs] KOHKPETHBIX 3a/ay pacuera, MOACTUPOBAHNUS, UACHTH(PUKAIIUU U
ONTUMM3AIMK TIPH HCCIENOBAHUHM, TMPOCKTHUPOBAHUM U YIPABICHUHU MpolleccaMu
XUMHYECKOH TEXHOJIOTHH
® ICIIOJIb30BATh B CBOCH MPAKTHUECKOMN NEATEIBHOCTH JJIsl TOCTHXKEHUS STUX IIeJiel N3BECTHHIE
MaKeThl MPUKIAAHBIX IPOTPAMM.
Bnaoemn:
® METOJaMH MAaTeMAaTUYECKOW CTAaTUCTUKU Uil OOpabOTKM pe3yabTaTOB aKTUBHBIX U
MACCUBHBIX IKCTIEPUMEHTOB
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® MCTOAaMHU BBIYHCIIMTEIILHON MaTeMaTHKHU JJIA pa3pa60TKH " pcajin3alilui Ha KOMIIBIOTECpax
AJITOPUTMOB MOACIUPOBAHM, I/II[GHTI/I(I)I/IKaI_II/II/I 1 OIITHUMH3AIIUN XMMHUKO-TCXHOJIOTHYCCKUX
IIpOLECCOB;

3. KpaTkoe coaepxkaHue IMCUMILIHHbBI

Tema 1. OcHOBHbIE IOHSATHS.

OcCHOBHBIE TPHUHIUIBI KOMIBIOTEPHOTO MOJCTUPOBAHUS XHUMHUKO-TEXHOJOTHUYECKUX
npoueccoB (XTII). MaremaTnueckue 3MIMPUUECKUE U MaTeMaTHyecKue (U3UKO-XUMHUECKHE
MOJIEIM ¥ KOMIIBIOTEPHOE MojelupoBaHue. JleTepMUHUpPOBaHHBIE U BEPOSITHOCTHHIC
MareMmatudeckue Mojenu. [IpuMeHeHrne MeTo10J0THU CUCTEMHOTO aHaln3a JJisl pelieHus 3a1a4
MoJienupoBaHus. lIpuMeHeHHe TPUHIUIA «IEPHOTO  SIIHUKA» TPH  MaTeMaTHYeCKOM
MOJISTUPOBAHUN. ABTOMATU3UPOBAHHBIE CUCTEMbI IPUKIAAHOW nHPopMaTuku. Mepapxuueckas
CTPYKTypa XHMHUYECKHX TMPOU3BOJICTB M WX MaTeMaTH4YecKux mojeneit. [lpumeneHue
KOMIMBIOTEPHBIX MOJIENeH XMMHYECKUX TPOLECCOB ISl aHajau3a, ONTHMHU3AIMU W CHUHTE3a
XUMUKO-TEXHOJIOTHUECKHX CHUCTeM. (OCHOBHBIE TPHUEMBI MaTEMAaTHUYECKOTO MOJICITUPOBAHUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((PU3NKO-XUMUYECKUI) U KOMOMHHUPOBAHHBIN (TEOPETUUECKHI).
[TocTpoeHnne cTaTM4EeCKUX M JUHAMUYECKUX MoJened. Pemenue npsmeix 3aaad. [IpoexTHbI n
MMOBEPOYHBIN (OLIEHOYHBIN) pacdeT mpoiieccoB. Pemenne oOpaTHeix 3amad. [lapamerpudeckas u
CTPYKTYpHasi WACHTH(HUKAMSI MAaTEeMaTHYECKUX MOJENEeH. YCTaHOBJEHUE aJeKBAaTHOCTH
MaTeMaTH4ecKux Mojeneit. CTparerus mpoBeeHUS PaCUETHBIX UCCIIET0BAHUIN U KOMITBIOTEPHOTO
MO/IETUPOBAHUSI PEaTTbHBIX MTPOIIECCOB.

Pasgean 1. IlocTpoeHue 3SMIUPUYECKHX MoJejiell XMMHMKO-TEXHOJOTHYECKUX
NPOLECCOB.

Tema 1.1. @opmyJupoBKa 32124 aNNPOKCHMANMW JAHHBIX JUIS  ONMCAHMSA
JKCHEPUMEHTAJNbHBIX 3aBHCHMMOCTEH M NOJYYECHUS IMIMPHUYECCKUX MoOJjesell MPOLecCoB.
Bunpsl kputepueB annpokcumanuu. Kputepuii MeTo1a HAMMEHBIIMX KBAJApaToB. Pemenne 3anaun
annmpoOKCUMALIMKM I HEJIMHEWHOM W JIMHEWHOW 1o TmapaMeTrpaMm Mojeined. MartpuunHas
(dbopMynUpOBKa 3aaud aNMpOKCUMAIMKU. AHATUTUYECKUH W aITOPUTMUYECKUI MOIXOIbI IS
peuieHuss 3aJayd annpoKCUMalWU JId JUMHEWHBIX W JIMHEApPU30BAaHHBIX MOJEIEH METOJ0M
HaVMEHBIINX KBaJIpPaTOB.

Tema 1.2. HopMaabHBI 3aKO0H pacnpe/ieeHus IS BEKTOPHBIX CJYYaiHbIX BeJUYUHBI U
onpejejJeHde UX YHUCIAOBBIX XapaKTePUCTHK. MaremMaTuieckoe OXKUAAHUE W TUCIIEepPCUs s
BEKTOPHBIX CJIYyYallHBIX BEJIMYMH. J(MCIEPCHOHHBIA M KOPPENALMOHHBIM aHanu3. [loHsTHS
JUCIEPCUM  BOCIPOU3BOJMMOCTH M AJCKBATHOCTU, a TaKXKE - OCTaTOYHOM JUCHEPCHH.
Omnpenenenre BbIOOPOUYHBIX KO3(D(PUIIMEHTOB KOppensiiuuu U Kod(h(dUIMeHTa MHOKECTBEHHOM
koppensiuu. CTaTHUCTUYECKUH TMOAXOJ K ONpPENeNIeHHIO OIIMOOK M TOTrpeHIHOCTed B
SKCIIEPUMEHTAIIbHBIX TOYKAX U3MEPEHUM.

Tema 1.3. PerpeccHoHHbIii U KOPPeJISINHOHHBIA AHAJM3 /IS MOCTPOEHHUS IMIUPHYECCKUX
Mojiesieii HA OCHOBE JIAHHBIX MACCHBHOIO 3KcnepumeHTa. [loHATUS (yHKIMM OTKIUKA U
(aktopoB. OCHOBHBIE OMYIICHUS PETPECCHOHHOTO M KOPPENSAIMOHHOTO aHanu3a. Kpurtepuu
MIPOBEPKHU OJTHOPOAHOCTH qucTepcuii. BeiOop Buaa ypaBHEHUH perpeccuu, a Takke onpeeieHue
KO3 (GUIIMEHTOB perpeccud M WX 3HAYMMOCTH C HCIOJb3oBaHHeM Kputepus CTbIOAEHTA.
[Ipouenypa uckItOYEHUS HE3HAUUMBIX KOAPPUIIMEHTOB perpeccur. Onpeenenne alekBaTHOCTH
PErpecCUOHHBIX MOJIENEN ¢ MOMONIBIO0 KpuTepus: Puuiepa.

Tema 1.4. OcHOBHBIE 10JI0:KEHHS TEOPUH IJIAHMPOBAHUS JIKcnepuMeHTOB (1): moaHbIH
dakTopublii 3kcnepuMenT (I1PI) u 00padoTka ero pe3yabraroB. OnTUMaIbHBIE CBOMCTBA
MaTpHIlbl TJIAHUPOBAHUS U CBOWMCTBO OpTOroHANbHOCTH. OmpeneneHue KodpduiumreHTon
MOJIeNie, KX 3HAYMMOCTHM U TIpOBEpKa aJIeKBaTHOCTH YpaBHEHHUs perpeccud. (CBOWCTBO
pOTaTabeIbHOCTH MOJHOTO (PaKTOPHOTO IKCIIEPUMEHTA.
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Tema 1.5. OcHOBHBbIE _I0JIOKEHWUsI _TeOPHM _ IJIAHUPOBaHMs _3kcnepuMenToB  (I11):
OPTOrOHAJILHBIN _IIeHTPAaJbHbIi _KoMNo3uuMoHHbIH _1jaaH_(OIKII) skcnepuMeHTOB U
o0padorka ero pe3yabtaroB. OOecnieueHHe OpPTOTOHAJBHOCTH MAaTpULbl IIJIAHUPOBAHUS U
OTIpeiciecHue BENUYMHBI 3Be3AHOTrO Iwieda. OmpenencHue KOIPPUIUSHTOB MOJEIH, WX
3HAYMMOCTH U OILICHKA a/ICKBATHOCTU YpaBHEHUs perpeccuu. PacueTHOE BHIYUCICHUE KOOPAUHAT
TOYKH ONTUMYyMa (IKCTpEeMyMa).

Tema 1.6._OnrtumMu3anms 3KCHEPUMEHTAJLHBIX MCCIEI0BAHUI ¢ MPUMEHEHHEM MeTo]a
Bokca-Buibcona. OCHOBHBIEC MOAXO0/bI K ONTUMHU3AIMHN 3KCIIEPUMEHTAIBHBIX HCCIICIOBAHUM.
DKCHEpPUMEHTAIBHO-CTATUCTHUECKUI MeToA. CrTpaTerust IBWKEHHS K ONTUMYMY II€JIeBOM
byHkuE (QYHKIMKM — OTKIWKA) TPAJMCHTHBIM METOJIOM. KpuTepwu IOCTHKCHHS «IIOYTH
CTAIMOHAPHOW 00JIACTU» M METOJIbl YTOUHEHHS TOJIOKEHHUSI ONTUMAIBHON TOUYKH B (PAKTOpPHOM
MPOCTPAHCTBE.

Pa3nen 2. IlocTpoenue GpU3NKO-XUMMHUYECKUX XMMUKO-TEXHOJIOTHYECKUX MPOLIECCOB.

Tema 2.1 DrTanbl _MaTeMaTH4eCKOro MojaenupoBanus. DopMymupoBKa THIIOTE3,
MMOCTPOCHUE MAaTEMaTUYECKOTO OMHUCAHMS, pa3paboTKa MOJEIUPYIONIETO alfOPUTMA, MPOBEpPKa
aJ€KBaTHOCTU MOJCIM W WJACHTUPHUKALUS WX T[apaMeTpPOB, paCUETHBIE HCCIEIOBaAHUS
(BBIYMCIIUTETBHBIN SKCTIEPUMEHT).

Tema 2.2 CocTaBjieHHe CHCTEM YPABHEHUI MATEMaTHYECKOr0 ONMCAHUS NPOLECCOB U
pa3padorTka (BbIOOP) AJrOPUTMOB MX PelIeHUs. bIOYHBIN IPUHINAI TOCTPOEHUS CTPYKTYPHBIX
MareMaThudeckux Mojeneit. O0oOIeHHoe ONMCaHue JBIKEHUS MOTOKOB (a3 B ammaparax ¢
MTOMOTIBIO THAPOIMHAMHYECKUX MOJIEICH, YAUTHIBAIOIINX COCPEIOTOUCHHBIC U PACIIPE/ICIICHHBIC
HMCTOYHHUKH BEIIECTBA U dHEPTUH (TerioThl). JIOKalbHbIe MHTEHCUBHOCTH MCTOYHUKOB BEIIECTBA
U TEIJIOThl B IOTOKAaX, COOTBETCTBYIOIIME PA3IUYHBIM (PUIMKO-XUMUYECKUX TMPOIECCAM.
OcHOBHBIE TUITBI YpaBHEHUN MaTEMaTUYECKOTO ONMCAHUS XUMUKO-TEXHOJIOTHUECKUX TPOIIECCOB
— KOHEUYHbIE, 00BIKHOBEHHBIE U depeHranpabie n quddepeHnanbpHble ypaBHEHHS B YaCTHBIX
MIPOU3BOIHBIX.

Tema 2.3 MaremaTuyeckoe MOJAeJUPOBAHME CTANMOHAPHBIX W JIMHAMHYECKHX
PEXKNMOB _TWIPABJIUYECKUX TPOIECCOB B TPYOONPOBOJHBIX CHCTEMAX, I100aJbHbIE H

AeKOMIIO3UIIOHHbIEe MEeTO/Ibl PellleHUsI CHCTeM HeJIHHelHbIX YPABHEHH, 2 TaKKe sSIBHbIE U
HesIBHbIe MeTO/Abl YHCJIEHHOr0 pelieHHsl CHCTeM OObIKHOBEHHbIX IH(depeHIHATbHBIX
ypaBHenmii. CocraBiieHHe ypaBHEHUH MaTeMaThdyeckoro omnucanus mpouecca. Iloctpoenue
MH(OPMALIMOHHBIX MAaTPUIl MATEMATUYECKUX MOJENIe 11s1 BhIOOpa OOIIEero anropuTMa pereHus
— MOJETHUPYIOIIer0 airoputMma. Peanuzanus anropuTMOB —PEIICHUS HEIMHEWHBIX U
O0OBIKHOBEHHBIX NU(PepeHIaIbHBIX ypaBHEeHUH. Onucanue cranuoHapHbIX pexkuMoB XTII ¢
MPUMEHEHHEM CHCTEM JMHEHHBIX M HEIMHEWHBIX ypaBHEHHMH. lTepanuoHHBIE alrOpUTMBI
pemenus. [IpumeHeHne MeTroAoB mpocThix urepauuid u HproToHa-Padcona ans momyuenus
pemenus. [Ipobrema cxoAMMOCTH mpoliecca pemieHus. [|eKOMIMO3UIMOHHBIA METOJ PEIIeHUs
CIIOXHBIX CUCTEM KOHEYHbIX ypaBHeHMil. [locTpoenue nndopmannoHHONW MaTpuIlsl Ui BeIOOpa
ONTHUMAJIFHOTO ajJroputMa peuieHus 3afgadu. [lonarue xxectkoctu cuctem auddepeHInaTbHbIX
YpaBHEHUN U KPUTEPUHU >KECTKOCTH. SIBHBbIE (ObICTphIe) U HesiBHbIC (MEAJICHHBIE) METOIbI
pemenus. MeTosl epBoro (Merox Diinepa), BToporo ( MOAU(PHUIIMPOBAaHHBIE METO B! Diijiepa) u
yetBepToro nopsaka ( meron Pynre-Kyrra). OuieHka TOYHOCTH METOJIOB — OLIMOOK YCEUEHHUS.
[lepexonupie OmMOKM ¥  OMMOKM OKpPYIJIEHUS TPU  YUCICHHOM  HHTETPUPOBAHUU
muddepeHnnanbHbIX  ypaBHeHHH. CrocoObl oOecrmeueHusi CXOAUMOCTH pEIISHHs 3ajauu.
[IpumeHeHre HESIBHBIX METO/I0B JIJISl PEIICHUS )KECTKUX CUCTeM MU depeHIInaIbHbIX YPaBHEHU.
Onpeznenenus 1mara MHTETPUPOBAHUS UTEPALIMOHHBIM MeTo oM. MetonoB Kpanka-Hukonascona
(MeTon Tpanenuit).

Tema 2.4 MaremaTuyeckoe MOJeJMPOBAHME CTANMOHAPHBLIX PEKMMOB IPOLIECCOB
TeIIonepeaaYd B IJIACTMHYATHIX W 3MeeBHKOBBIX TelJI000MeHHUKAaX. MartemaTuuyeckoe
OIMCaHKE MPOIIECCOB C MPUMEHEHHEM MOJIeNIel HIealTbHOTO CMEIIEHUs U BhITeCHEeHUs. Bbibop u
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rpaduyueckoe TPEACTaBIIEHUE AITOPUTMOB pelieHus. [IpuMeHeHHe CTaHAapTHBIX METOJ0B
BBIYUCIIUTEIILHON MaTEMATUKU JJI PEIICHUS 3a/1a4.

Tema 2.5 MaremaTnueckoe MOAeJIHMPOBAHHE CTANMOHAPHBIX PEKNMOB _ IPOLIECCOB
TeIIoNepeaaYl B _NPSAMOTOYHbLIX M _NPOTHBOTOYHLIX TPYOYATBLIX TENJIOOOMEHHMKOB,
peumienue 3a1aun Koy u KpaeBoii 3a1a4y IPU MHTETPUPOBAHUU CHCTEM 00bIKHOBEHHBIX
auddepeHNAILHBIX YPaABHEHHI. Maremarnueckoe ONMHMCaHUE MPOLECCOB C MPUMEHEHHEM
MOJIENIEH UJIeabHOTO BhITECHEHMS. Pemenue 3agaun Komm u kpaeBoii 3agaun. [IpencraBnenue
QITOPUTMOB  BBIYMCICHHM B BHJIE WH(DOPMANMOHHOW MATPHUIBI CHCTEMBbI YPaBHCHHIA
MaTeMaTHYeCKOro omucaHuss U Oyok-cxem pacueToB. Maremarnueckoe omnucanue XTI ¢
MIPUMEHCHHEM CHCTeM OOBIKHOBEHHBIX AH(PepeHInaIbHbIX ypaBHeHUH. Onrcanne 0O0beKTOB C
pacrmpeieieHHBIMA B TIPOCTpaHCTBe mapameTpamu. DopMynupoBKa HaYaJbHBIX M KPaeBBIX
YCIIOBUH 3a/ay pemieHus. YHUCIeHHBbIM anroputM 1-ro mopsiaka s pemeHus 3agadn Komrm.
Meron «IIpUCTPENKW» Il pelIeHUs KPaeBOU 3aaun.

Tema 2.6 MaremaTuueckoe Mo/eJMPOBAHME CTANMOHAPHBIX PEKUMOB INPOLECCOB B
peakTopax ¢ Memajgkoi. OnucaHne MHUKPOKMHETHYECKUX 3aKOHOMEPHOCTEW MPOTEKaHUs
MPOU3BOJBHBIX CIOKHBIX XUMHUYECKUX PEAKIUNA B KUIKOW (paze Al MHOTOKOMIIOHEHTHBIX
cucteM. OmnpeneneHue KIFOYEBBIX KOMIIOHEHTOB CIIOKHBIX XHMHUYECKHX PpEaKIuil c
MPUMEHEHHEM METOJIOB JIMHEWHOW anreOpsl - pPAHroB MATPHUIl CTEXHOMETPHYECKHUX
K03 purmeHToB peaknuu. MareMaTH4eCKoe OMMCAHNE PEAKTOPHOTO MpoIecca ¢ pyOanrkon st
MIPOU3BOJIBLHOM CXEMBI TPOTEKAHUS XUMUYECKON peakiuu. BBIOOp aNropuTMOB pelieHus 3a1auu
C MpUMEHEHHEM UH(POPMAIIMOHHON MAaTPHUIIBI CUCTEMBI YPaBHEHUN MAaTEMATHYECKOTO OIHMCAHMS
Y TIPEACTABJICHUS AITOPUTMA PEIICHUS C TIOMOIIBIO OJIOK-CXEMBI pacdeTa mpoiecca.

Tema 2.7 Maremarnueckoe MO/AeJMPOBAHME HECTANMOHAPHBIX PEKHMOB IPOLECCOB B
peakTopax ¢ Memanako. MaremaTudeckass IOCTAHOBKA 33J1a4M Il PEAKLUN C TIPOU3BOJIBHON
CTEXMOMETPUUECKOH cxeMoil. PopmynupoBKa 3a1aun Koy — 3a1aun ¢ HAa4aIbHBIMH YCIIOBUSMH.
Pa3HocTHOE mpencTaBieHHE CHUCTEMBbl OOBIKHOBEHHBIX JupdepeHInanbHbIX ypaBHEHUH.
[TocTtpoenrne wnHGOPMAMOHHON MaTpHIBl sl BhIOOpa anroputma pemieHus. I 'paduueckoe
MIpe/ICTaBJICHHUE aJIrOpUTMa PELIeHHs B BUIE OJIOK-CXEMBI pacyera.

Tema 2.8 Maremarnyeckoe MoJAeJMPOBAHME CTAIMOHAPHBIX PEKMMOB B TPYOYaThIX
peaKTopax ¢ MNpPAMOTOYHBIM ¥ NPOTHBOTOYHBIM _JIBM/KEHHMEM TeIJIOHOCHTEJCH.
MareMarrnueckasi TOCTAaHOBKA 33J1a4M JUIsl PEaKUUU C KOHKPETHOM CTEXMOMETPUUYECKONW CXEMOM.
®opmynupoBka 3a1aun Ko — 3a1a4 ¢ HauaabHBIMU YCIOBUSIMU U KPA€BOM 33J1a4M — 3a7a4U C
KpaeBbIMH yCIOBHAMH. Pa3HOCTHOE Ipe/icTaBIeHIE CUCTEM OOBIKHOBEHHBIX UG (epeHIInaTbHbIX
ypaBHeHuil. Iloctpoenrne uHGOPMALMOHHBIX MAaTPHIl A7 BbIOOpa aNrOPUTMOB pPELICHUS.
I'padmyeckoe npeacraBaeHe alTOPUTMOB PEIlIEHUs B BUJIE OJIOK-CXeMbl pacueTa.

Tema 2.9 Maremarnueckoe MO/eJMPOBAHME HECTANMOHAPHBIX PE:KMMOB IPOLECCOB B

T[!!ﬁ'—laTbIX peakTOopax ¥ YMCJICHHBIC AJITOPHUTMBI JUCKPETHU3AINNH JIJISI PCIICHUA CHCTEM
gmglgglgeneﬂunanbﬂmx YI!aBHeHHﬁ C YaCTHBIMHU NNIPOU3BOAHBIMM. Maremaruuyeckasi IoCTaHOBKa

3a/1a4M JJIs peakuyu ¢ KOHKPETHOM CTEXMOMETPUYECKOU cxeMoil. PopMyIupoBKa Ha4ajdbHBIX U
rpaHuuHbIX ycnoBuil. JluddepeHunanbHble  ypaBHEHMsT B YacTHBIX  IPOU3BOJIHBIX -
AJUIMIITUYECKOTO0, MapaboJIMYecKOro U THUIEepOOJMYECKOr0 THIOB. AJITOPUTMBI  PELICHUS
ypaBHeHUH Mapabonuyeckoro Tuma. MaremaTuuyeckas MOJEIb XMMUYECKOTO IMpeBpalleHus B
M30TEPMHUUECKUX YCIOBUSAX JUISl HECTAIIMOHAPHOTO Ipolecca B TpyOUaThIX anmapaTax ¢ y4eToM
IPOJIOJIBHOTO TEpEeMEIINBaHUsl M C TNPUMEHEHHEM OJIHONapaMeTpudeckoil IudQy3noHHON
MOJIENH JJIsl ONUCaHUs TMIPOAMHAMUYECKON 0OCTaHOBKH B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI
peleHus B BUJIe CUCTEM HEJTMHEWHBIX YPaBHEHMH, a TaKkKe 0OBIKHOBEHHBIX TU(PepeHIInaTbHbIX
YPaBHEHUI NIEPBOTO U BTOPOTO MOPSIIKOB.

Tema 2.10 Maremarnyeckoe MOJAeTHPOBAHHE CTANMOHAPHBIX PEKMMOB IPOLECCOB
HeNnpepbIBHOW MHOIrOKOMIIOHCHTHOW pekTHukannu u adcopdummu. MaremaTuueckoe
ONMMCaHHE Tpollecca MHOTOKOMIOHEHTHON peKTU(UKAMK B  Tapeibyaroil  KOJIOHHE.
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MopnenupoBanue (a3oBOro paBHOBECHs H Tpollecca Maccomepenayd Ha Tapeilkax B
MHOTOKOMIIOHEHTHBIX CHUCTEMaxX. YUeT TEIUIOBBIX 0aJaHCOB Ha TapeiKax MpPU MOACITUPOBAHUU
mporecca B peKTU(UKANMOHHONW KOJOHHE. J[eKOMIMO3UIIMOHHBIA alTOPUTM pacdera Ipoliecca
pexktudukanuu B KOJOHHOM  ammapare.  MareMmarhdeckoe  ONMUCaHUE  Ipolecca
MHOTOKOMIIOHCHTHOW a0copOmmm B HAcagOYHOW KOJOHHE. MoJenupoBaHue mporiecca
MHOTOKOMIIOHEHTHOM Maccolepesaud B CEKIHMSIX HAcaJ0YHOM KOJIOHHBI. AJITOPUTM pEeUICHUs
KpaeBoOM 3aauu JIsl MOJICTTUPOBAaHUS IIpoliecca abcopOIMy B HACAJOUYHON KOJIOHHE.

Pa3nen 3. OcCHOBBI ONTUMHM3ANNH XUMHKO-TEXHOJOTMYECKHUX MPOIECCOB.
Tema 3.1 Peumienue 32124 ONTUMHU3ALUMU C TEPMOAMHAMHYECKUMH, TEXHOJOTHYECKHMMHU,
IKOHOMMYECKUMHU, TEXHHMKO-IJKOHOMUYECKMMM M JIKOJOTHYECKMMHU __ KPUTEPUIMHU
onTuMaibHocTH. OnTtumaneHeie  pecypcocOeperatomme  XTII.  Bpeibop — xpurepuen
ONTUMAJIBHOCTU  (UeneBbIX  (QyHKUUN). @DOpMyIMpOBKAa MHOTOKPUTEPUANBHON  3a1auu
ontumuzanuu. OCOOEHHOCTH pelIeHUs ONITUMU3AIMOHHBIX 33/1a4 X 11 mpu HaIMuuu HECKOJIBKUX
KpUTEpPUEB ONTUMATIBLHOCTH, OBPAKHOM XapakTepe 1eleBoN HYHKIIMU U HATMYUKA OTPAaHUYCHUN
1-ro u 2-ro pona.
Tema 3.2 _AjropuT™Mbl 0IHOMEPHOH ¥ MHOTOMEPHOM onTUMU3ANMU. MeTO bl CKaHUPOBAHUS,
JIOKAJU3aIMi DKCTPEMyMa, 30JI0TOro ceueHus U uucen duboHaum B Ciiydae OJHOMEPHOU
ONTUMHU3ANKNHU. MeTOo bl MHOTOMEPHOW ONTHUMU3AIMK HYJIEBOTO, IEPBOTO U BTOPOTO MOPSIKOB.
CuMIUIEKCHBIE, CiIy4allHble W TPaJHEHTHBIE METOJbl MHOTOMEPHOW onTUMH3auMu. Meton
mTpadHbIX QYHKIHUI.

3akJiroueHue.
A. IlpumeHeHue koMnblOTepHbIX Mojeaeid XTIl npu npoeKTMPOBAHUU XUMHYECKHX
npou3BoacTB — B CAIIP. 3anaun cuctem aBTomaru3upoBaHHOro npoektupoBanusi (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOro mIpoekTupoBanus. WHbopMallmoHHOE M MaTeMaTH4eCcKOe
ob6ecrieuenne CAIIP. ABTomaTH3npoBaHHOE MPOEKTUPOBAHUE C MPUMEHEHHEM KOMITBIOTEPHBIX
mogeneit XTIL.
b. Ilpumenenne komnbloTepHbix Moaenaed XTIl npu ynpabjeHUM TeXHOJOTHYECKHMMU
npoueccamu — B ACYTII. KomnerotepHoe mogenupoBanue XTI B pexnme peaTbHOTO BPEMEHH.
Cucremsl psiMoro u(poBoro (KOMIBIOTEPHOT0) YIIPABICHUS TEXHOJIOTHYECKUMH MIPOLIECCaMHU.
OcoOenHocTy peanu3anuu KoMmbloTepHbIXx Mojenedt XTIl B aBTOMAaTu3MpoOBaHHBIX cHCTEMax
ynpaBJIeHHs TeXHOJorndeckumH nporeccamu (ACYTII).

4 O0beM y4ueOHOH TMCHUTIIMHBI

O0BbeM THCHUILTHHBI
Bua yueOoHo# padoThl Axax. | Actp.
3E
q, q,

OO0masi TpyA0eMKOCTh IV CHUILIHHbBI 4 144 108
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,33 12 9
Jlexkun 0,22 8 6
[TpakTueckue 3anstus (113) - - -
JlaGopatopusie pabotsl (JIP) 0,11 4 3
CamocrosiTesibHas padoTa 3,56 128 96
Bujx uTOroBoro KOHTpoJIf: 3adeT ¢ OEHKOH
KonrtakTHas camocrositenbHas paboTa 0,11 0,4 0,3
CaMOCTOSATENBHO U3YUYEHUE Pa3/IEI0B AUCITUTUIMHBI 3,6 2,7

AHHOTanus pado4eil MPporpaMMbl AW CHHUIIJIUHBI

«Du3nyeckas KyJabTypa  copT»
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1 Heas aucuMmimHbl — (OPMUPOBAHHWE MHPOBO33PEHUS W KYJAbTYpPhl JUYHOCTH,
rPaKJIaHCKOM MO3UIIMH, HPABCTBEHHBIX KAUECTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIIbHOCTH
B MPUHSATHH PEIICHHUHA, CHOCOOHOCTH WCIOJB30BaTh pasHooOpa3Hbie (Gopmbl (HU3HUECKOI
KYJbTYpBbI, CIIOPTA U TypU3Ma JUJIsl COXPAHEHHS U YKPEIUIEHUS CBOETO 3/I0POBbS U 3/I0POBbSI CBOUX
OJIM3KUX B MMOBCEIHEBHOM XM3HU H MTPO(HECCHOHATLHOM I TEIHBHOCTH.

2 B pe3yabTaTe M3y4YeHUs1 TUCHUILINHBI 00yYaKOLIUIiCS T0JI/KEH:

Obnadams ClenyOUMMA KOMIETCHIIMSIMU U UHIUKATOPAMH UX JOCTIKCHUS:

VK-71,7.2,73,7.4

3namy:

- HAYYHO-TIPAKTHYECKUE OCHOBBI (PHU3UUECKON KyIbTYPBI U 3JI0POBOTO 00pa3a KU3HU;

- BIIUSIHUE 03I0POBUTEIBHBIX CUCTEM (PU3MUECKOTO BOCITUTAHUS Ha YKPETUICHUE 3/I0POBbSI,

poUIAKTUKY TPOPECCHOHANTBHBIX 3a00JIEBaHUI M BPEIHBIX MPUBBIYEK;

- CITOCOOBI KOHTPOJIS ¥ OTICHKU (PU3UUYECKOTO PA3BUTHS U (PU3UYECKOM MTOATOTOBJICHHOCTH;

- TIpaBUJIa U CMOCOOBI IJIAHUPOBAHUS WHIWBUIYAIBHBIX 3aHATHH Pa3TUYHON IIEJIEBOU

HaIpaBJIEHHOCTH;

- UCTOpUIO (QUBUYECKOU KYIBTYpPHI U CIIOPTA, MPEACTABICHUE O 3HAYUMBIX CIIOPTHBHBIX

COOBITHSAX HE TOJBKO CBOEH CTPaHbI, HO U MHPOBOTO YPOBHSI, BAXXHEHIITNE JOCTIKCHUS B

o0JacTu cropra;

- cnoptuBHble Tpamguuun PXTY wm. .M. MenngeneeBa, NMOMHHUTh O IMOJIBUTaX

CIIOPTCMEHOB B To/ibl Bennkoi oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemy:

- TIOJIEPKUBATh JIOJDKHBIA YPOBEHb (PM3UUYECKOW MOATOTOBIIEHHOCTH JIJIsi 0OECTICUCHMSI

TTOJTHOIICHHOW COIMAIbHOU U MMPOECCUOHATBHOU JACSITEIHHOCTH;

- HCIOJIb30BaThb OCHOBBI  (PU3MYECKOW KyJAbTYphl Ui OCO3HAHHOTO BBIOOpa

310pOBbecOEperaroX TEXHOJOTUH € YYeTOM BHEIIHUX W BHYTPEHHUX YCIOBUHN

peanuzanuu npoPpecCuOHANbHOMN AeITeIbHOCTH;

- CaMOCTOSTEIHLHO 3aHUMAThCS (PU3UUECKON KyIbTYPOU U CLIOPTOM;

- OCYILIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpPraHM3Ma U coO0aTh IpaBuiia

TUTHEHBI U TEXHUKH 0€30TIaCHOCTH.

Braoemy:

- CpelCcTBAMH u MEeTOoJaMu YKpPETJICHUS 310pOBbBS, (buznueckoro

CaMOCOBEPILIEHCTBOBAHUS;

- JIOJDKHBIM YPOBHEM (PU3MYECKOW MOATOTOBICHHOCTH, JUIsl OOECeueHus MOJHOIICHHON

COLIMANILHOM U MTPO(HECCUOHATILHOM eI TeIbHOCTH.

3 Kparkoe coaepxxanue JUCUUIIIHMHBI

Pasoen 1. llpenmer @usnueckas Kynprypa u cnopt. Mcropus ®KuC

1.1. TIPEAMET ®U3NYECKAS KYJIBTYPA U CIIOPT. 3agauu 1 MECTO AUCIUTLIAHBI
B TOAroToBKe OakamaBpa. OpraHuzanus y4eOHOTO IIpoliecca B paMKax AeWCTBYIOIICH
pelTHHrOBOM cucTembl. TpeboBaHUs K 3a4eTy.

1.2. UCTOPUSA CIIOPTA. IIpoucxoxaenue Gpu3nuecKux ynpaxxHeHuit u urp. Jlpesuue
onmumnuaapl. Onummnuiickoe ABwkeHue. CHOPTUBHBIE OOIIECTBA: HUCTOPHUS (PHU3KYIBTYPHO-
CIIOPTUBHBIX OOINECTBEHHBIX oOpraHu3anuid. CHopTcMeHbl B ToJbl Benukoil oTedecTBEHHOM
BOWHBI.

Paszoen 2. OcHOBBI 310pOBOTO 00pa3a KU3HU

2.1. BPAYEBHBII KOHTPOJIb MW CAMOKOHTPOJIb HA 3AHATHUAX
®U3UYECKOU KYJILTYPOIH U CITOPTOM.

BpaueOHbIif KOHTPOIH M BpaueOHOE OCBUIETENLCTBOBaHUE. [lemarornueckuii KOHTPOIIb.
CaMOKOHTpOJIb: €ro OCHOBHBIE METOJbI, TOKa3aTeNu, KpUTepuu U oleHku. [Ipodunaktuka
CHOPTUBHOTO TpaBMaTu3Ma. OCHOBHBIE BUJIbI TPABM Y pa3HbIX cneruanu3annii. Oka3aHue nepBoit
MTOMOIIH JJISl CTY/ICHTOB BY30B XHUMHUKO-TEXHOJIOTHUECKOTO PO UL,
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2.2. TUTMEHWYECKOE OBECHEYEHHME 3AHATHM 0O3/I0POBUTEJILHOM
OU3NYECKOU KYJIbTYPOI. T'uruena Gpu3nueckoro BOCHUTAHUS U CIIOPTA. PexuM nuranus
IpU 3aHATHAX PU3HUECKOi KyabTypol u cnopToMm. CorpanbHast ruriena. CounnanbHO-OMacHbIe
00J1€3H1 U MEPBI TPOPHUITAKTHKH.

Pasoen 3. buonoruueckre 0CHOBBI (PU3HYECKON KYIbTYPHI U CLIOPTA

3.1. BUOJIOTMYECKHME OCHOBbI ®M3MYECKON KYJbTYPHI M CIIOPTA.
OpranusM yesnoBeKa Kak €lMHas caMopa3BHUBarollasics Ouosornyeckas cucrema. Ouznueckoe
pa3BuTHE 4YelloBeKa. JIBurarenpHas aKTUBHOCTb M €€ BIMSHME Ha YCTOMYMBOCTb, U
aIarTallMOHHBIE BO3MOXKHOCTH YEJIOBEKa K YMCTBCHHBIM M (DH3UYECKMM Harpy3kaM IIpH
Pa3IMYHBIX BO3JAEHCTBUSAX BHEIIHEN CPEBI.

3.2. OBPA3 JXXU3HM UM EI0 OTPAXEHUE B IPOPECCUOHAJIBHOM
JNEATEJIBHOCTU. 3nopoBbe uenmoBeKa Kak IIEHHOCTh. 3I0pOBBIA 00pa3 KU3HU H €ro
coctapisone. Poib M BO3MOXHOCTH (DU3MUECKON KYNbTYpbl B 0OECIEUEHHM 30pPOBbSI.
ConmanbHbIil XapakTep NOCIEACTBUN IS 3J0POBbS OT YIOTPEOICHUS HAPKOTHUYECKUX CPEICTB U
Jpyrux ncuxoakTuBHbIX BemiecTB (IIAB), nonuHra n numeBbix 400aBOK B CHOPTE, alKOTOJIS U
TabakoKypeHusl. JJomMHT Kak HCKYCCTBEHHOE MOBBIIEHUE (PU3NUecKoit paboTOCTIOCOOHOCTH U €r0
OTpHUIATENbHBIE MTOCIIECTBUS.

Pasoen 4. IlpodpeccruonanbHO-TIpUKIaaHas pU3NUecKas KylIbTypa U CIIOPT

4.1. OBIIAA OUSNYECKAA U CIIOPTUBHAA INIOAI'OTOBKA CTYIAEHTOB B
OBPA30OBATEJIBHOM ITPOLIECCE. Metonnyeckne mpUHIHMBI (PU3HMUECKOTO BOCIUTAHUSA.
OcHOBBI W dTanbl OOydeHWs! JBWKEHUsM. PazButme ¢usmueckux kadectB. dopmupoBaHue
MICUXUYECKUX KayecTB B Ipouecce (usndeckoro BocnuraHuss. CHopTUBHAsE MOATOTOBKA.
CrpykTypa mOAroTOBJICHHOCTH CIOPTCMEHA. MacCOBBIN CITOPT U CIIOPT BBICIIUX AOCTHKEHUM, UX
nenu u 3anadu. CHOpTUBHBIE COPEBHOBAHWS KaK CPEACTBO M METOJ OOIICH W CIenMalbHON
(bu3nyecKoil MOArOTOBKHU CTYAEHTOB.

4.2. OUBNYECKAS KVJIbTYPA U CIOPT B IPOPECCHOHAJIBHOM
JNEATEJIBHOCTU BAKAJIABPA. Jludnas u conuaabHO-3KOHOMHYECKAs HEO0O0XO0IUMOCTh
ncuxo(U3NIeCKO MOATOTOBKUA dYenoBeka K Tpyay. Mecto IIIIDII B cucreme moAroToBKH
Oynymiero crnienuanucta. [lpousBoacrsennas pusuueckas KyapTypa u cropt. [IpousBoacTBeHHas
rumHacTtika. Oco6eHHOCTH BbIOOpa GOpM, METOJIOB U CPEIACTB (PU3HUECKOM KYJIbTYphI U CIIOpTa
B pabouee u cB0OoHOE BpeMsl crienuanucToB. [Ipodunakrrka npodeccnoHanbHbIX 3a001eBaHUN
cpeacTBamMu (PU3UYECKOM KyJIbTYphI U ciopTa. JloMOJIHUTENbHBIE CPEACTBA MOBBIICHUS 0011Iel U
npodeccuoHabHON  paboTocnocoOHOCTH. BnusHue UHAMBUAYAIBbHBIX OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUN (PU3UYECKON KYIbTYPOU U CIOPTOM Ha OPTraHU3M.

Pa3zoen 5. BocniutatenbHas paboTa

Lens BocmuTaTenbHOM pabOTHl — CO3aHKUE YCIOBHM JUIsI aKTUBHOM >KU3HEESATEIbHOCTH
oOyuaronuxcs, MX TPaKIAHCKOTO CaMOOIMpeneneHus, MpodeCCHOHATBHOIO CTAHOBJICHUS U
WHJMBUIYAIbHO-INYHOCTHOW  CaMOpealM3ald B  CO3UJATENbHOM  ACATENBHOCTH IS
yIIOBJIETBOPEHUS MOTPEOHOCTEH B HDAaBCTBEHHOM, KYJIbTYPHOM, HHTEJLIEKTYaJIbHOM, COLIMAIbHOM
1 po(hecCUOHATFHOM Pa3BUTHUU.

BocrnutatenbHas pabota Ha Kadempe QHU3MYECKOro BOCIHTAHWS HaIpaBJieHa Ha
OpraHU3alMI0 BOCHUTHIBAIOUIEH Cpeabl M YIOPABICHUE pa3HbIMU BUIAMHU JI€ATEIbHOCTH
oOyuaronuxcs ¢ Uelblo CO3JaHusl YCIOBUMA 1711 UX MPUOOIIEHUS K COIIMOKYIBTYPHBIM U TyXOBHO-
HPaBCTBEHHBIM IIEHHOCTSIM HapoJoB Poccuiickoit ®denepanuu, MOITHOLUEHHOTO pa3BUTHS,
CaMOPa3BUTHUS U CAaMOpEATHU3AINY JTHYHOCTH MTPH aKTUBHOM YYaCTUU CaMUX O0YJarOIIUXCsl.

Hampasnenus u Buapl AeaTeabHOCTH oOy4aronuxcs B BocnutaTensHoi cucteme OOBO:

1. TlatpuoTudeckoe — TeMmaThyeckas wuccienoBarenbekas pabota. Tema: «llogBur

crnopTcMeHoB B rosl Benukoit OreuectBennoi Boitabt 1941-1945rr.»
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2. ®uznyeckoe, KyabTypHO-TBOpUECKOe — (opMUpOBaHUE y 00ydaromuxcs 0epekxHOTo
OTHOIIEHUS K KyJbTYpPHOMY HACJIEIUI0 U TPAAULMSIM MHOIOHAIMOHAJIBHOTO Hapoaa
Poccuiickoit @enepanuu nocpeICTBOM U3yUEHHsI HALIMOHAIBHBIX BUJIOB CIIOPTA.

4 O0beM yueOHOM TMCUMIINHBI

Cemectp
Beero 1 cemectp 4 cemecTp
Buner yae6HOI paboThI
3E Axap,. 3E Axan 3E Axan
q. .. ..
OO61ast Tpy10€MKOCTh TUCIUILIUHBI TIO 5 79 1 36 1 36
y4eOHOMY IJIaHy
KonTakTHasi paboTa — ayAuTOpPHBIE 0,22 8 0,11 4 0,11 4
3AHATHA:
[Tpaktuueckue 3ausarus (I113) 0,22 8 0,11 4 0,11 4
CamocrosiTejibHasi paboTa 1,78 64 0,89 32 0,89 32
KoHTakTHas camocTosiTebHAs padoTa 0,4 0,2 0,2
CaMOCTOSTETHHO U3YUCHUE Pa3/IeioB 1,78 63.6 0,89 318 0,89 318
IACIATUINHEL
Bua uTOroBOro KOHTpoOJIs: 3auer 3aver
Beero Cemectp
Bupr yue6HOM paboThI I cemectp 4 cemectp
3E Acrtp. 3E Actp. 3E AcTp.
q. q. q.
OO6mast TpyA0€MKOCTh TUCIUTIUIMHBI TIO 5 54 1 7 1 97
y4eOHOMY TUTaHY
KonTakTHasi paboTa — ayIuTOpHbIE 0,22 6 0,11 3 0,11 3
3AHATHA:
[Ipaktuueckue 3ausatus (I113) 0,22 6 0,11 3 0,11 3
CamocrosiTeJibHasi padoTa 1,78 48 0,89 24 089 | 24
KonTtakTHas camocTosiTenbHas paboTa 0,3 0,3 0,3
CaMOoCTOSATETEHO U3yUEHUE Pa3/IeioB 1,78 47,7 0,89 23.7 0,89 237
JIIACIUATUINHEL
Bujg uTOroBOTr0 KOHTPOJIS: 3auer 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«OcHOBBI HH(POPMALMOHHBIX TEXHOJIOTHID)

1. Heﬂb AUCHUIIJIMHBI — O3HAKOMJICHUE CTYACHTOB C TCOPETUUCCKUMU, IPAKTUICCKUMU
U MCTONOJIOTUYCCKUMHU OCHOBAMHU COBPEMCHHBIX I/IH(I)OpMaLII/IOHHLIX cucteMm. B paMKax N3yuCHUA
AUCHUIIIIMHBI Y CTYACHTOB (I)OpMI/IPYEOTCH TCOPCTUYCCKUEC 3HAHUA U IMPAKTHYCCKUC HABBIKH I10
HHCTPYMCHTAJIbHBIM CPEACTBAM IIPOTPAMMHOIO obOecricueHUsI. CTy,HeHTBI HU3Yy4YarOT Ha MMPAKTHUKE
BHbBI I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHIA.

33}13"[]/1 AUCHUIIJIMHBI — HpI/IO6peTeHI/Ie CTYACHTAMH IMMPOYHBIX TCOPECTUICCKUX 3HAaHUHU U
MPAaKTUICCKUX HABBIKOB B obOmactu I/IH(I)OpMaLII/IOHHLIX TEXHOJIOTHH.

2. B pe3yabTare H3y4eHHs JMCHUIIMHBI 00y4YAIOIIHIICS T0IKEeH:
Obnadamye cleAyOMUMH KOMIIETEHIIMSAMU U UHIMKATOPAMH UX TOCTH)KEHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-5.5; OIIK-2.10;
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OIIK-4.11; OIIK-6.1; OIIK-6.2; OIIK-6.3

B pe3ynpraTe 0CBOEHUS AUCLUUIUIMHBI CTYIEHT JAOJKEH:
3uams:

— TIpouecchl, METOJAbl IOWCKa, cOopa, XpaHeHMs, OOpabOTKH, IpeICTaBICHMUS,
pacrpocTpaneHust ”HGOPMALUU U CIIOCOOBI OCYIIECTBICHHS TAKUX IMPOILIECCOB U METOJIOB
(nH(pOpPMAITMOHHBIE TEXHOJIOTHN)

— COBpPEMEHHBbIE WHCTPYMEHTAJbHBIC CpEAbl, MPOTrPaMMHO-TEXHHYECKHE IUIaTHOPMBI U
[IPOrpaMMHBIE CPEJICTBA, B TOM YUCIIE OTEYECTBEHHOTO IPOU3BO/ICTBA, CIOJIb3YEMbIE JIJIS
pereHus 3a1a4 mpohecCHOHATLHON IEATEIHOCTH, U IPUHIIUITEI UX PaOOTHI.

Ymemn:

— BbBIOMpaThb W HCMOJIB30BaThb COBPEMEHHBbIE HH()POPMAIIMOHHO-KOMMYHUKAIIUOHHBIE H
MHTEJJIEKTYyaJIbHbIE TEXHOJIOIMH, HTHCTPYMEHTAIbHBIE CPE/Ibl, IPOTPAMMHO-TEXHUYECKUE
m1aTGOpMBbI U IPOTPaMMHBIE CPEICTBA, B TOM YHCIIE OT€YECTBEHHOTO ITPOM3BOJICTBA, JIS
pelieHus 3a1a4 npopecCUOHANBHOMN 1eATEeIbHOCTH

—  aHaJM3UPOBATh NPo(decCUOHATIbHBIE 33/1a4H, BEIOUPATh U UCHIOIb30BaTh noaxoasmue UT-
TEXHOJIOTHH.

Bnaoemy:

— HaBBIKaMH paboThI ¢ JekauMu B ocHoBe U T-penienuii JaHHbIMU

—~ HaBbIKAMH TNPUMEHEHHUS COBPEMEHHBIX HH(POPMAIUOHHO-KOMMYHUKALMOHHBIX H
UHTEJJIEKTYaJIbHBIX ~TEXHOJIOTUH, HWHCTPYMEHTAIbHBIX CpPEICTB, B TOM YHCIE
OTEUYECTBEHHOI'O MTPOU3BOJICTBA, JUIs PEICHU 3a/1a4 MPO(PEeCCUOHANBHOMN 1eATeTbHOCTH.

3. Kpartkoe coaep:xanue JTUCHHUILIHHbBI
Pa3znen 1. BBenenue B uHGOPMAUMOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa OmneparMOHHBIX CHCTEM, IMaKEThl MPHUKIAIHBIX Mporpamm, Microsoft
Office. Knaccudukamuss mporpaMMHBIX cpeAcTB. CHCTEMHOE W TPHUKIAJHOE IMPOTPaMMHOE
obecnieuenue [1K. O630p onepanmonnbix cucteM (OC). [Tpuniunst co3panus u coctaB OC: sapo,
untepderic, apaiBepbl. Kparkas xapaktepuctuka WINDOWS, MoaynbHBIA NPUHITUIT
noctpoenus. Cpena WINDOWS: okHa, UX 371€eMEHThI, pab0Ta B MHOTOOKOHHOM PEXHME.

1.2. TexcroBbiii pegaktop WORD, penakTopbl MaTeMaTHueCKUX U XUMUYECKUX (POPMYIL.
Bo3moxHocTH co3manust 3neKTpoHHbIX mpe3eHTauuit (Power point). Co3maHue JOKYMEHTOB
pas3nuuHbIX GopM (CTaHAAPTHBIX U HecTaHAapTHBIX). Co3maHue M pelakKTUPOBAHHUE TEKCTOBBIX
JOKYMEHTOB C MAaTEMaTUYECKHUMH U XUMHUYECKUMHU (HOpMyTIaMu.

1.3. Tabmuunsiii nporieccop EXCEL: 0630p, Tumbl u aapecanus siueek, popMar sdeexk,
BcTpoeHHble (¢yHkuuu, QopmarupoBanre tabmuu. EXCEL: BosmoxHOCTH TabIM4HOTO
penakTopa M HCHOJb30BAHUE €ro s pelieHus WHOOPMAIMOHHBIX W HHXKEHEPHBIX 3ajad.
[TocTpoenue rpadukoB u quarpamm.

1.4. EXCEL. Omepamuu c¢ MaccuBaMu. Pa3paboTka u peanu3anusi MOPOCTEHIINX
QITOPUTMOB C HCHOJb30BAaHHEM BO3MOXKHOCTEH pelakropa (HaXO0XJACHHE MaKCHUMAalbHOTO
(MUHUMANBHOTO) 2JIEMEHTa BEKTOpPa W MATPHIIbI, HAXOKJIEHHE CYMMBI JJIEMEHTOB BEKTOpa H
MaTpHIIbl, BBIYMCIEHHE MATPUYHBIX BbIpaXXKEHH). PelleHrne BBIUMCIUTENBHBIX 3aa4 C
ucnosib3oBanrueM tabmui. Pemenue CJIAY ¢ ucnonbp3oBaHreM 00paTHOW MaTPHUIIBI.

1.5. EXCEL [Iloctpoenune rpadukoB u jauarpaMMm. Pacuer ¢QyHKIMOHAIBHBIX
3aBUCHUMOCTEH U TIOCTpOeHHE TpaduyecKux H300paKEHUH C MCMOJBb30BAHHWEM CTaHIAPTHBIX
¢ynkuuit EXCEL u mactepa gynkuumii. [loctpoeHne noBepxHocTel ¢ UCIOJIb30BaHHEM MacTepa
muarpamm. [loctpoenue TUHUNM TpeHAA.

Pa3nes 2. AnroputmMbl 1 OCHOBBI IpOorpaMMupoBanns Ha sisbike MATLAB.

2.1. Anroputmsbl, Tumbl aaroputMoB. lloHsTue anroputma u ero cBoiictBa. CrocoOs

3alUCH JITOPUTMOB. MOAYNbHBIM MNPUHLMI TOCTPOCHHS aJIrOPUTMOB M mporpamm. [laker
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koMrploTepHo Mmatematuku MATLAB. XapakTepucTHKU —S3bIKOB IPOIpPaMMHUPOBAHUS.
OBomonus ¥ KIacCU(pHUKAIMS A36IKOB IPOrPaMMHUPOBAHUS, UMIICPAaTHUBHBIE, (DYHKIIMOHAIIBHBIE,
JIOTUYECKUE, OOBEKTHO-OPUEHTHPOBaHHbIE, uX KoMmOuHauuu. IloHsaTus  TpaHcusAuH,
KOMITWJISILIUKM, MHTEPIPETALMY, UX pa3inyus. SI3bIKM NpOrpaMMHpPOBAHHUS BBICOKOTO YPOBHS.
CtpykTypHOE TporpaMMupoBaHue, ero ocobeHHocTH. (O030p TAKETOB KOMITBIOTEPHOM
maremaruku — Matlab, Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHBIE CTPYKTYphl W HPUHLHUIBI CTPYKTYPHOTO
IIPOrpaMMHUPOBaHMS, WLIIOCTpauus. ba3oBble anropuTMuUdeckue KOHCTPYKLUHUHU (CI€IO0BAaHMUE,
BETBJICHUE, MTOBTOpPEHHUE), UX peanusauuu. OnepaTopsl sA3blka nporpamMmmupoBanuss MATLAB.
OcnoBubie pematenu (solvers) MATLAB nmnsi peanuzanuul BBIYUCIUTENBHBIX aJITOPUTMOB.
bubnuoTeka cranmapTHeIX GyHKIWMiA Size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpadukoB (PyHKIHH OJHOM M JABYX NepeMeHHbIX. Mcmonb3oBaHue
¢yukuuit plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmuenue
rpaguKoB(3aroJ0BKH, IOAMKUCH IO OCSIM | TIp.).

2.4. Onepanuu HajJ MacCHBaMHU: BEKTOpaMU M MaTPHULIAMM - CJIOKEHUE, YMHOXEHHE,
TpaHCIIOHUPOBaHUE, oOpareHue (inv), BEIYMCICHUE HOPMBI (norm), panra (rank) u ompenenuTens
Matpuilbl (det ). AITOPUTMBI HAX0XKACHUSI MAKCUMaIbHOTO, MUHUMAJIbHOTO JIEMEHTA B MacCUBE,
AJIITOPUTMBI COPTUPOBKH U UX peann3anus (Hanpumep, Selection Sort).

Paspnen 3. Yucaennsie meroasl. Peasn3zanus npocredmux aaropurmos B cpeae MATLAB.

3.1. YucneHHnble METOJbI, XapaKTEPUCTUKA M WX OCOOCHHOCTH, TIOHSITHE CXOIAMMOCTH
MeTo/1a. DJIEMEHTbl TEOPUU MOTPElIHOCTEN, KiacCu(UKaIMs MOTpelHOCTed, aOCOII0THAsS U
OTHOCHUTEJIbHAs MMOTPEIIHOCTb, MOHATHE (QYHKIIMN HOPMBL. BBesieHrne B CTaTUCTUKY. AJITOPUTMBI
JUTSI CTATHCTHYECKON 00paboTKH HH(pOpMAaIUK (BBIYHCICHUE TOYCUHBIX K HHTEPBABHBIX OIEHOK
pe3ynbTaToB M3MepsieMoil BenmuuuHbl), nx peanm3anuu B [IKM MATLAB. Hcnons3oBanue
¢dbyakmid min, max, median, var, polyfit, polyval.

3.2. llpubnmxenue ¢yHkui. MaTepnosius MHOToUIeHaMu. KycouHass HHTEpHOJIAN S
(crumaite). Onenka nmorpemHoctd. Oyakiun MATLAB mns pabotel ¢ MHOTOUWIeHamMu polyld,
polyval, polyfit, polyder, polyint.

3.3. BeluncieHne OnpeeNieHHbIX UHTErPajioB, aJrOPUTMbI METOJIOB MPSIMOYTOJIbHUKOB,
Tpaneuuit u CUMIICOHA, OIICHKA MOTPEIIHOCTH METOJOB. Peanusanus aaropuTMOB YHCICHHBIX
METO/IOB BBIYMCIICHUS ONIPEICIICHHBIX HHTErpajioB B cpere MATLAB, npuMeHenre cTaHIapTHBIX
¢dbynakumii trapz, quad, integral

3.4. UccnenoBanue (GyHKIMH OJHOW TNEepeMEHHOH. PemeHne HeMWHEWHOTO ypaBHEHUS
f(x)=0. Ornenenue KOpHEH. ANTOPUTMBI YTOYHEHHS] KOPHS (METOJ MOJOBHHHOTO [EJICHUS,
Herotona, nmpocroit urepanuu). CpaBHUTENbHbIE XapaKTEPUCTHKU. Peanusanus aaropurMoB B
cpene MATLAB no 6;10k- cXxeMaM | ¢ UCIIOJIb30BaHUEM peliaTee roots, fzero.

3.5. HccnemoBanue QyHKIuMU onHOM mnepemeHHoi. [louck skcrpemyma (GyHKIUU
BoruncnuTenbHble alrOpUTMbl HaXO0KJIEHUS JIOKAIBHBIX M TIIO0OAIbHBIX AKCTPEMYMOB (METOJ
JeNIeHUs] OTpe3Ka MOIMOoJaM, METOJ 30JI0TOTO0 CEYEHHMsI), UX pealu3aliy Mo OJIOK- cXxeMaM U ¢
ucnojb3oBanueM pematens fminbnd B cpene MATLAB.

Pasnen 4. Komnbrorepubie cetu. ba3bl 1aHHBIX.

4.1. KoMnbplOTEepHBIE CETH: TOMOJOTHUU CETEeH, MX XapaKTEePUCTUKU. TOTIOJOTHUHU CETEH:
3B€3/IHAasA, IIMHHAS, KoJbleBas. CeTu 3aKpbhITOro THUIMA: JIOKAJbHBIE W pACHpEleNICHHBIE CETH,
KOpIopaTHBHbIE ceTU. lIporpaMMHO-TEXHHUYECKOe obOecreueHue: aapecanus, orepanuoHHas
CUCTeMa, aJanTepbl, JApaiBephl, MPOTOKOJBI (0COObIe S3bIKM, HAa KOTOPHIX OOMEHMBAIOTCS
uHpopmanueit KoMmieoTepsl B cetH, Hanpumep, TCP, TCP/IP, UDP).

4.2. TnoGanbhbie cetu pasnuuynoro macmradba (WAN —Wide Area Net, MS Network,
Internet). Bosmoxxnoctu cetu Murepner, Cucrema TenekoH(epeHUMH. DIeKTpOHHAas IMouTa.
Jloctyn K UWHQPOPMALMOHHBIM pecypcaM. 3amuTta uHpopmauuu. Ilonstue Oe3omacHOCTH
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KOMIBIOTEPHOH HH(POPMALIMU: HAIEKHOCTb KOMIBIOTEpA, COXPAHHOCTH JAHHBIX, 3alUTa OT
BHECEHUS M3MEHEHUI HEYNOJHOMOUYEHHbIMH 50 IMIIaMM, COXpaHEHHE TailHbl MEPENUCKU B
AIIEKTPOHHON CETH AJITOPUTMBI 3aIIUTHI HH(QOPMAIIMH: METO/IBI 3AIIUTHI, KOMIIBIOTEPHBIE BUPYCHI
u 6opbba ¢ HUMHU. MeToapl peanu3anuu 3aluThl WH(OpPMAIMU: MPOTPAMMHBIC, allapaTHBIE,
OpraHU3alMOHHBIE.

4.3. Nudopmanmonneie cucrteMbl. CHCTEMBl ympaBieHUs OaHKamMu W 0a3aMH JaHHBIX.
Pensiumonnas monens maHHbIX. CTpyKTypa 3amuc, METOJbl jJocTyna K uHpopmanuu. OOMeH
JaHHBIMU ¢ apyruMu npunoxxeHussMu WINDOWS: TekcToBbIMH pejakTOpaMu U 3JIEKTPOHHBIMU
TaOIUIIAMH.

4.4, PemsuuonHas ©6aza panaeix ACCESS. I'nmaBHOe OKHO, MEHIO KOMaH, IIaHEIb
uHcTpyMeHTOB. Co3jaHKe U OTKpbITUE 0a3bl JaHHBIX. BBOA M pelakTHpoBaHKe JAHHBIX B PEKUME
TabIMLbl W peXHMe KOHCTpykTopa. DOpMHUpOBaHME 3alpocoB. 3ampochl MPOCThIE U
MHOTOTa0JIMYHbIE, 3a1IPOChl ¢ ycinoBUsiMU. Co31anne oT4eToB U popm. TexHOIOrHs peanu3anuu
npocreimux 3agau cpeacrsamu CYB/] ACCESS.

4. O0beM TUCHUIUIMHBI U BU/bI y4e0HOH padoThI

Cemectp
Bun yaebHo#i paboTh I cemectp
3E Axaj.
9,
OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 4 144
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHSATHSI: 0.55 20
B TOM 4ucIe B (popMe MpakTHIeCKON MOArOTOBKU - -
Jlexumnm (JI) 0.11 4
[Ipaktuueckue 3ausatus (113) 0.22 8
B TOM 4ucIe B (popMe MpakTHIeCKON MOArOTOBKU - -
JlabopaTtopusie paboTs (JIP) 0.22 8
B TOM 4ucIie B (popMe MpakTHUIeCKON NOArOTOBKU - -
CamocrositesabHasi pa6ora (CP) 3.2 115
[TepepaboTka yueOHOTO MaTepHaa 0.28 10
[ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 0.28 10
[ToaroroBka K 1abopaTopHBIM paboTam 0.28 10
IToaroToBka K 3K3aMeHy 1.8 65
[ToaroToBKa K MpOMEKYTOYHOMY KOHTPOITIO 0.28 10
Jlpyrue BUpI caMOCTOSTEIBHON pabOThI 0.28 10
Bujabl KOHTPOJIA
3auer - -
JK3aMeH + +
KoHTakTHas camocrosiTenbHas paboTa 0.25 0,4
CaMOCTOATENBHO N3YYEHUE PA3AETIOB JUCHUILIMHBI ' 8,6
Buja nTOroBoro KOHTpoOJIsi: JK3aMeH
Cemectp
Bun yuebHoi paboThl I cemectp
3E Actp.
q.
O01mas TpyA0eMKOCTb M CIHIIJIMHBI 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHSA: 0.55 15
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B TOM 4Hcie B (JOpMeE MPAKTUYECKON TOJATOTOBKU - -
Jlexuuu (JI) 0.11 3
[TpakTnueckue 3anstus (113) 0.22 6

B TOM 4HcJIe B (JOpME MPAKTHYECKON TOJATOTOBKU - -
Jlaboparopusie pabotsl (JIP) 0.22 6

B TOM 4HcJIe B (JOpME MPAKTHYECKON TOJATOTOBKU - -
CamocrosiTtesbHasi padora (CP) 3.2 86.25
[lepepaboTka yueOHOTO MaTepuaa 0.28 7.5
[ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 0.28 7.5
[ToaroroBka K 1abopaTOpHBIM paboTam 0.28 7.5
[loaroToBka K 3K3aMeHy 1.8 | 48.75
[ToaroTOBKA K MPOMEKYTOYHOMY KOHTPOJTIO 0.28 7.5
Jlpyrue BUibl caMOCTOSATENBHON pabOThI 0.28 7.5
Buabl KOHTpOJIs ‘
3auer - -
JK3aMeH + +
KoHTakTHas camocTosiTeNbHas paboTa 0.5 0,3
CaMOCTOATENTFHO U3YUCHUE PA3/ICIOB JUCITUTUTHHBI ' 6.45
Buja uTOrOoBOro KOHTpOJIS: IK3aMeH

AHHOTaNUA padoyeil MPOrpaMmbl IUCHUIIMHbBI
«IIpoduiabHOoe MporpaMMHoe odecredyeHue Uil pellieHus 3a1a4 npogeccuoHaAIbHOI
AeATeJIbHOCTH»

1. He.ﬂb AUCHUIIJIMHBI — O3HAKOMJICHHUE CTYACHTOB C TCOPCTUUYCCKUMHU, ITPAKTUUYCCKUMU
1 MCTOAOJOTHUYCCKUMHU OCHOBaAMU COBPEMCHHBIX I/IH(i)OpMaHI/IOHHBIX cucteMm. B paMKax U3yUCHUA
JAUCHUILIMHBI Y CTYICHTOB (bOpMI/IPYIOTCH TECOPETHYCCKNEC 3HAHUA U IMPAKTHYCCKUEC HABBIKH I10
HHCTPYMCHTAJIBHBIM CPEACTBaAM IIPOrpaMMHOI'O obecrieueHus. CTy,Z[CHTI)I HN3Yy4aroT Ha IPAKTHKE
BHbBI I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHIA.

33I[a'—ll/l AUCHHUIIJINHBI — npno6peTeHHe CTyACHTaMM IMPOYHBIX TCOPETUICCKUX 3HAHUH U
MPAKTUYICCKUX HABBIKOB B oOnactu I/IH(l)OpMaLII/IOHHBIX TEXHOJIOTHH.

2. B pe3yabTare udydeHus JUCHUIIMHBI 00YYAIOMIUICH 10JI2KEeH:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-5.5; OIIK-2.10;
OIIK-4.11; OIIK-6.1; OIIK-6.2; OIIK-6.3

B PE3yIbTAaTC OCBOCHUS IOUCHUILIMHBI CTYACHT OOJIKCH:

3namy:

— TIIpOLEeCChl, METOoAbl TOuCKa, cOopa, XpaHeHus, o0paboTKH, NpeAcTaBICHuUs,
pacrpocTpaneHust ”HGOPMAaLUU U CIOCOOBI OCYIIECTBICHHS TAKUX IMPOLIECCOB U METOJIOB
(uH(OpPMaIMOHHBIE TEXHOJIOTHN)

— COBpPEMEHHbIE HHCTPYMEHTAJbHbIE CpeAbl, MPOrPAMMHO-TEXHHYECKUE IUIaTGOpMbl U
IIPOrpaMMHBIE CPE/ICTBA, B TOM YHCIIE€ OTEUECTBEHHOTO MPOU3BO/ICTBA, UCHIOIb3yeMbIE JIIs
pereHus 3a1a4 MpoecCUOHATBbHON 1eATEIbHOCTH, U IPUHIIUITBI UX PaOOTHI.

Ymemy:

— BBIOMpaThb M UCIOJIB30BaTh COBPEMEHHbIE HH(MOPMAIIMOHHO-KOMMYHUKALIMOHHBIE U

MHTEJUIEKTYaJIbHbIE TeXHOJIOTUH, HHCTPYMEHTAIbHBIE CPE/Ibl, IPOrPAMMHO-TEXHHUECKUE



105

w1aTOpPMBI U POTPAMMHBIE CPEACTBA, B TOM YHCJIE OTEUECTBEHHOTO MTPOU3BO/ICTBA, IS
pereHus 3a1a4 mpopecCuOHATBHON eI TENbHOCTH

—  aHaIM3HMPOBATH NPO(deccHoHabHBIC 3a/1a4H, BEIOUPATh U UCTIOIB30BaTh noaxosmue UT-
TEXHOJIOTUH.
Braoemy:

— HaBBIKAMU padOTHI ¢ JeKanuMu B ocHoBe U T-pemenuii JaHHBIMU

— HaBBIKAMH TPUMEHEHHS COBPEMEHHBIX HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX U

UHTEJUIEKTYaJIbHBIX ~TEXHOJIOTUH, HWHCTPYMEHTAIbHBIX CpPEICTB, B TOM YHCIE

OTEYECTBEHHOTO TIPOMU3BOJICTBA, AJISl PEIICHUS 3a/1a4 PO(HEeCCHOHATBHON JIeATEIbHOCTH.
3. Kparkoe cogep;xkaHue I CUMIIMHBI
Paznean 1. IIKM Python u ocoGeHHOCTH ero peanu3anum Ui pelleHUs1 PacueTHBIX 32124 B
XMMMHU H XUMHYECKOH TeXHOJIOTHH

1.1.  OObeKTHO-OpMEHTHUPOBAHHBIA  SI3bIK  MporpaMMmupoBanus Python:  0630p.
OcoOeHHOCTH U cBOWCTBA 00BEKTHO-OpHeHTHpOBaHHOTO nporpammupoBanus (OOII). Coznanue
1 ucnoJib3oBaHue nuctpudyruBa Anaconda. Muadpactpykrypst Spyder, Jupiter, cTpykTypa s3bIKa.
OcHOBHBIE CTPYKTYpBI JAHHBIX (CIIUCOK KOPTEX, OOBEKTHI) U ONEPALUN HaJl HUMHU. AJITOPUTMBI.
OCHOBHBIE ATOPUTMUYECKUE KOHCTPYKIUU (CJI€I0BaHUE, BETBICHHE, IIUKIIbI) U UX pean3alus
B Python.

1.2. Brenenue B nporpaMmmupoBanue Ha si3bike Python. CTpykTypa nmporpaMMmel, OTCTYIIBI,
MOJTyJTH, OorepaTopbl, pyHKIMK (MMEHOBAHHBIE M aHOHUMHBIE), 0cOOeHHOCTH. CTaHaapTHBIE U
HecTaHaapTHble ¢GyHKUMM s3blka Python (oOmiero HasHaueHusi, MareMatudeckue, oOpaboTKa
CTpPOK, BBOJI/BBIBO/I).

1.3. Pa3paboTka anropuTMOB, MPOrpPaMMHUpPOBAHHE W OTJIaaKa mporpamm Ha Python (B
cpene Spyder). Ynopasisitonue kouctpykuu# if, for, while.

1.4 OG30p MpeaMETHO-OPUEHTUPOBAHHOW OMOMMOTEKH MOyael Python nist HaydHBIX M
WH)KEHEPHBIX BhIumcieHud SciPy (Momynu scipy u numpy, a takxke matplotlib), cpaBHeHne c
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy ajisi BEKTOPHBIX U MAaTPUYHBIX BBIYUCICHUH
ndarray. OcoOeHHOCTH BBINOJHEHUSI ACWCTBMIA HaJa MaTpulamMu (CII0)KEHHE, BBIYMTAHUE,
YMHOXeHHUe, oOpanienue) Ha s3bike Python. MHpopMammonHeie Matpudnable GyHKIHH (HOpMa,
omnpenenuTenb, panr). Meroasl ndarray — T, copy, shape, size, ndim u ap., “HIEKCHpOBAaHHE,
MaTpUYHOE IPOU3BEACHUE U PYHKITMU MOy st numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

1.5 Iloctpoenue rpadukoB Ha s3pike Python ¢ umcmomp3zoBanmem Momyss matplotlib.
Oyuxuu  moayas  matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHoBKa mapaMeTpoB U aHHOTUPOBaHUE TPadUKOB.

Pa3znen 2. MeToabl BHIYMCIUTEIbHOH MaTeMaTuKH. OCHOBHBIE 3TANbl pPellleHUs 3a/1a4 HA
IBM. Pemienue cucrem JMHeHHbIX ajredpandyeckux ypapuenuii (CJIAY)

2.1. [IpsiMble ¥ UTEPAIIOHHBIE YUCICHHBIE METObl. DJIEMEHTHI TEOPHH MOTPEIIHOCTEH.
[Tonsitne HOpMBL. OCOOEHHOCTH MAIIMHHOW apudMeTuku (kpaTtkuii moBTOp). OcoOeHHOCTH
BBITIOJIHEHUS CHCTBUIM HaJ MaTpulamu (ClIOXKEeHHe, BHIYUTaHHE, YMHOXKEHUE, oOpallleHue) Ha
s3pike Python, nndopmanronssie MaTpuyHble GYHKIIUU (HOpMa, ONIPEICIUTENb, PaHT).

2.2. Pemenue cucrem nuHeiHbIX anreOpandeckux ypaBHeHuil (CJIAY). IlocranoBka
3agaun. [lorpemrHoct. MeToabl ¢ HCMOJIb30BaHMEM OOpPAaTHOM MAaTpHIbl U METOJ MPOCTHIX
utepanuii. Pemmenne CJIAY nHa s3pike Python c¢ ucnosszoBanueM monyneit numpy.linalg u
scipy.linalg. u pynkuwmii det, rank, inv, cond, norm, solve.

2.3. O630p meronoB pemenuss CJIAY. BprunciautensHas yCTOMYHUBOCTH, CXOJUMOCTH
MeTOoJI0B. OOYCIOBIEHHOCTh CUCTEMBI JIMHEHHBIX anredpanueckux ypaBHeHuid (CJIAY) u uucno
00yCIOBICHHOCTH.
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Pa3znean 3. O0padorka pe3yJbTaToOB H3MepeHHsl O1HOH BeanunHbl. [Ipudanxenne pynkuun
MHOIO4JICHAMHM C O/JHOHM He3aBUCHMOI mnepeMeHHOH. Pemenue cucreM HeJIMHEHHBIX
ypaBHeHuii (CHY) ynciieHHbIMHM MeTOAaMU

3.1. OOpaboTKka SKCHEPUMEHTATBHBIX JAHHBIX. TOYEUHBIC W WHTCPBAIBHBIC OICHKHU.
®ynkuuu Python. Onpenenenue kpurepust CTbrofeHTa

3.2. Tlpubmmxenue QyHKOUA. MeTOapl WHTEPIOJSIUUA 3aBUCHMOCTEH C  OJHOU
HE3aBUCUMOH epeMeHHoN. IHTeprnosuuonHbiii MHOTOWIeH Jlarpamka, peanusanus B Python.

3.3. Ilpubmmxenne QyHKOud. MeToasl anmpoKCHMAIMKA 3aBUCHMOCTEH C OJHOU
HE3aBUCUMOH mepemMeHHoi. Meto Haumenbmnx kBaaparoB (MHK). Hcnonb3oBanue ¢pyHKuunit
Python jmns  ammpokcumarmum  uw MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

3.4.. Anroput™Mbl METO1a TPOCTOM nTepanuu U Mmetona Hetotona - Padcona mis pemenns
CHY. CkopocTb cX0AMMOCTH, OLIEHKU NorpeiHocTu. Peannsanus Mmero10B B Python.

3.5. Meronuka WHCHONB30BaHUSI pemiateneil B Moayne scipy.optimize, (yHKIUU
root_scalar, root.
Pa3nen 4. Pemrenue 3a1a4 MHOrOMepHOH ONTUMHM3ALMHU YHCIEHHBIMU MEeTOAAMHU. AHATU3 U
peuienue 1 PepeHINANBHBIX YPABHEHNH YHUCJICHHBIMH METOAaAMH

4.1. Knaccudukarus 3agad ¥ METOJOB ONTHUMH3AIMUA. METOJI TpagueHTHOTO CITycKa.
Merton nepopmupyemoro MHororpannuka. Peanmzamus meroaoB B Python.

4.2. Berpoennsie Metobl SciPy. BeiOop pemiartens B Moayie scipy.optimize BetpoeHHbie
Metoabl SciPy, pyHkuuu minimize scalar, minimize.

4.3. AnropuTMbl METO/IOB pelieHus quddepeHnnanbHbIX ypaBHeH!H. Metoabl Diinepa u
ero moaudukanun. Peanuzanus metonoB B Python. Bribop pemarens B Moayine scipy.integrate,
¢dbynaknuu solve ivp, solve bvp.

4. O0beM TUCUHUIJIMHBI M BUIbI Y4eOHOH padoThI

Cemectp

Bun yaeOHo# paboTh 2 cemectp

3E Axan.

q.

OO0u1asi TPY10€eMKOCTb IV CIIUTIJIMHbI 2 72

KonTrakTHasi pa6oTa — ayITMTOPHbIE 3aHSATHSI: 0.33 12
B TOM 4ucIie B (popMe MpaKTHIeCKON NOArOTOBKU - -
Jlexuuum (JI) - -
ITpaktrueckue 3ansatus (113) 0.11 4
B TOM 4uCJIe B (popMe MPaKTHIECKON MOATOTOBKU - -
JlaGopaTtopubie padboTs (JIP) 0.22 8
B TOM 4uCIe B (popMe MPaKTHIeCKON MOArOTOBKU - -

CamocrositesbHas padora (CP) 1.57 56
IlepepaboTka yueOHOro MaTepuaiia -

[ToaroroBka K MPaKTUYECKUM 3aHATUSAM 0.56 20

[ToaroTroBka k 1a00paTOpHBIM paboTaMm 0.56 20
IToaroToBka Kk sK3aMeHy -

[ToaroToBka K MpOMEKYTOYHOMY KOHTPOJIIO 0.28 10
Jlpyrue BUJIbI CAMOCTOSATENBbHON paboOThI 0.17 6

Buabl KOHTpOJIs ‘

3auer + +
JK3aMeH - -
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KonTakTHas camocTosiTesnibHas pabora 0.1 0.2
CaMOCTOATENHEHO U3YUEHUE PA3JICIOB JUCITUTUIMHBI ' 3.8
Buj HTOroBOro KOHTpOJIsi: 3auer
Cemectp |
Bun yaeOHOM paboThI 2 cemectp
3E Actp.
q,
OO0uiasi Tpy10€eMKOCTb IV CIIUTIJIMHbI 2 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0.33 9
B TOM 4HCIIe B (POpME MPAKTUIECKON TIOITOTOBKU - -
Jlexuuu (JI) - -
[IpaxTnueckue 3anstus (113) 0.11 3
B TOM 4HCIIe B (popMe MPaKTHIECKON TIOJITOTOBKU - -
JlabopaTtopusie paboTsi (JIP) 0.22 6
B TOM 4HCIIe B (POpMe MPAKTHICCKON TIOITOTOBKU - -
CamocrositesbHas pabora (CP) 1.57 42
IlepepaboTka yueOHOT0 MaTepuana -
[ToAroToBKa K MPaKTHYECKUM 3aHATHSIM 0.56 15
IMoxroToBka Kk 1a00paTOpPHBIM paboTaM 0.56 15
IToaroToBka K sK3aMeHy -
[ToaroroBka Kk IPOMEKYTOUYHOMY KOHTPOJTIO 0.28 7.5
Jlpyrue BUIBI CaMOCTOSTEILHON paboThI 0.17 4.5
Buabl KOHTpOJIst \ \
3auer + +
JK3aMeH - -
KonTtakTHas camocTosiTebHas paboTa 01 0.15
CaMOCTOSATELHO U3YUCHUE Pa3ICIOB JUCITUTUIMHBI ' 2.85
Bujx uTOroBoro KOHTpoJIs: 3auer

5.2 IncuunanHbl 4acTu, GopMHUPyeMoil yYaCTHMKAMM 00Pa30BaTeIbHbIX OTHOLICHU
(o0s13aTe/IbHBbIE BAPUATHBHbIE TUCHMIIJIMHBI)

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«XUMHUS, TEXHOJOTHS U IPMMeHeHre OMOMATepUaIOB>»

1 eas QUCHMIUIMHBI — MTOATOTOBKA oOydJarommxcs B OakalaBpuaTe K BBHIMIOJIHEHUIO HAYYHO-
WCCIIeIOBATEIBCKON M TEXHOJIOTMYECKOW PabOTHI B 00JIACTH OHMOMAaTEPHAIIOB.

2 B pe3yJibTaTe U3y4YeHHS M CUMILIMHBI 00YYAIOLIUICS T0JIKEH:

Obnaoams clieAyOUMMHA KOMITETEHIINAME U WHAnKatopamu ux goctmwkeHus: [1K-2.1; T11K-2.2;
I1K-5.1; TIK-5.2; TIK-5.3; T1K-6.1; T1IK-6.2; T1IK-6.3

3namo:

- obnactu MIPUMCHCHUA 6I/IOMaT€pI/IaJ'IOB,
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- CBOMCTBA 6I/IOMaTepI/IaJ'IOB, IMO3BOJIAIOIIMC MTOJIYYaTh HAa UX OCHOBC MU3ACIIHA U MPECIapaThbl, OTBCUAIOINEC
Tpe60BaHI/I$IM, MMpEaAbABIAEMBIM K HUM,

- METOJIbI MOJTyYeHHUsI OMOMATEPUAJIOB C 3aJJAHHBIMH CBOHCTBaMH.

Ymems:

- COCTaBJISATh IPOTOKOJI MOTYYCHUS OMOMATEPHAIIOB C 3aJaHHBIMUA CBOHCTBaAMH

- HCCJIEIOBATh CBOMCTBAa OMOMAaTEpUAIOB.

Braoems:

- 3HaHUsAMH B 00J1aCTH XMUMHUH, CBOHCTB, TEXHOJIOTUHU U 001acTel IPUMEHEHUsI OMOMAaTEPHAIIOR.
3 KpaTtkoe coaep:kanue AU CHUILTHHBI

Paznen 1. 3nauenne o6aacTu 6uomarepuanoB. CtaTucTHYecKre TaHHbIE 00 00J1aCTH OMOMAaTEpUAIIOB.
Ee 3HaveHue J1st HAYK M TEXHOJIOTUH 0 )U3HHU. Pa3BuTHEe 00pa3oBaHus B 00JacTH OMOMAaTeprasoB.
Bakueiiine neuaTHble U34aHUS B DTON 00JIaCTH.

Paznen 2. OcHoBHBIE 00J1aCTH NPUMEHEHNs] OMOMATEePHAJIOB.

[epeuncnstorcs 00acTu NpUMEHEHUsSI OHOMATEPUAIOB — MaTEPUAJIOB I CO3/IaHUs UMILIAHTATOB,
MaTepI/Ia.HOB B 61/IOJ'IOI'I/IT-IGCKI/I AKTUBHBIX CUCTEMAX, 6I/IOI/IH)KCHepHLIX Hpoueccax, paSlIe.HI/ITeJ'[I)HBIX
MEroaax, MaTepI/Ia.]'IOB JJIA I/IS}ICHHI;‘I, HpI/IMeHHeMI)IX BHC opraanMa, 6HO}IeraJII/IpyeMI)IX MaTepI/IaJ'IOB
00IIero Ha3HAYCHUSI.

Pa3zaen 3. TepmuHoJiorus B 06;1acTu OMoMaTepuasioB. 3HaUCHHUE MMOHATHN OMOMAaTepHaIbl,
OMOJIOTHYIECKUE MaTEPHAIIBI, OMOJIOTHYECKas HEUTPAITBbHOCTh, OMOCOBMECTHMOCTD, OMOpCaKITMOHHAS
CIOCOOHOCTH, OMOIerpaialus, OMOAECTPYKIIUS, TEMOCOBMECTUMOCTh. IMITaHTATHI, SHIOMPOTE3HI.
ITpumepsr.

Paznen 4. [loaimMepsl B cO3AaHUU UMILIAHTATOB. UMNIAHTATBHI B cepPeYHO-COCYIMCTOI cucTeMe.
Hcnonp3oBanne 6moMaTepraioB B CO3IaHUH SHIOMPOTE30B COCYAOB, CEPIa, JIEBOTO KEITYA0TKa
cepra, CHCTeM BCIIOMOTaTEIbHOT0 KpoBooOparienus. [Ipumepsr.

Pa3paen 5. [loiuMepsbl B CO3MaHUH HMILIAHTATOB. UMIIAHTATHI B KOCTHOM cHcTeMe. JHIOMPOTE3hI
CycTaBoB (Ta300eapeHHBIN, KOJICHHBIH, IOKTEBOM, IJIEYEBOM ), TUIOCKIX KOCTEH, TPyOJIaThIX KOCTEH.
Kocrtasiit nemer. Ipumepsl.

Pazpean 6. Ilosiumepsl B CO30aHMH MMILIAHTATOB. UMILIaHTATBI, 3aMel]al0IUe MATKHE TKAHU.
Martepuassl U1 CO30aHUs TPYAHBIX IPOTE30B. BereHeHHble MaTepuabl I 3aMELICHUS MATKUX TKaHEH.
Kunen nist ckienBaHust MSATKUX TKaHEH. DHAONPOTE3bI CBA30K U cyXoxxunuil. [IloBHBIE MaTepuabl.

Pazpgen 7. llonumepsl B CO30aHMU MMILIAHTATOB. UMILIAHTATHI B CUCTEMaX OPraHoOB 1yBCTB.
HckyccTBeHHBIN XPYCTaINK, MAaTEPUAbI UI 3aMELICHUS] POrOBUIIbI, MATEPHAIIBI AJISl 3aMEILCHUS
CIJIE3HBIX MPOTOKOB. Martepuainsl [yis onepauuii B HepBHOM cucreme. Ilpumepsr.

Pazpen 8. [lonumeps! B J1ekapcTBEeHHBIX cucTeMax. CHCTeMbI ¢ XUMUYECKH HeCBA3aHHbIMH
JIeKapCTBEeHHBIMH BelllecTBaMu. JlekapcTBeHHbIE (hOpMBI — TaOJIETKH, KAIlCyJIbl, JIEKAPCTBEHHBIE
TIJICHKH, MUKPO- ¥ HAHOYACTHIIHI.

Pazpgen 9. [lonumeps! B J1eKapcTBEHHBIX cucTeMaX. CHCTeMbI ¢ XUMUY€eCKH CBA3aHHbIMU
JIeKAPCTBEHHBIMU BelecTBaMu. MeTo/Ibl CBSI3bIBAHUS_JIEKAPCTBEHHBIX BEIIECTB C MOJIUMEPHBIMU
HocuTenaMu. CUCTEMBI ¢ KOHTPOJIUPYEMBIM BBIJEIEHUEM aKTUBHOrO BemiecTBa. [IpumMepsl.
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4 O0beM y4eOHOii U CHUINITUHBI

Cemectp
Bcero
5 cemecTp 6 cemecTp 7 cemecTp
Bun yae6HOMI paboThI
3E Axan. 3E Axan. 3E Axan. 3E Axan.
. q, q, q,
OO0mmast TpyI0eMKOCTh TUCITUTUTHHBI 18 648 8 288 5 180 5 180
KonrakrHasi paboTa — ayIuTOpHbIE 1,33 48 0,44 16 0,44 16 0,44 16
3aHATHUSA:
Jlekiuu 0,665 24 0,22 8 0,22 8 0,22 8
[pakTuueckue 3ausatus ([13) 0,665 24 0,22 8 0,22 8 0,22 8
CamocTosiTeJibHas pagoTa 16,67 | 600 7,56 272 4,56 164 3,56 128
KonTakTHast camocrosTenbHas padoTa 0,8 0,4 0,4 3,56
16,67 7,56 4,56
CamocTosTeTsHOE N3yUEHUE Pa3/IelioB 600 271.6 163.6 128
JUCHUIIJIMHBI
KonTakTHas pabora — mpoMexyTodHas 1 0.4 0,4
aTTecTarys !
IToaroToBKa K K3aMeHy 35,6 35,6
3aver c 3ayer c JK3aMeH
Buj uToroBoro KOHTpoJIN: . N
OIIEHK O OIIeHKOiA
Cemectp
Bcero
1 cemectp 2 ceMecTp 3 cemectp
By yaeOHoM paboTh
3E | Acrp.w | 3E | AP | gg [ AP | g | ACTP
. . q.
OO611as TpyI0eMKOCTh 18 486 8 216 5 135 5 135
JACIATUINHBI
KonrakrHas padora — 1,33 36 0,44 12 0,44 12 0,44 12
ayAMTOPHbIC 3AHATHS:
Jlexnun 0,665 18 0,22 6 0,22 6 0,22 6
[paxTudaeckue 3ausatus (113) 0,665 18 0,22 6 0,22 6 0,22 6
CamocrosiTeqibHas padoTa 16,67 450 7,56 204 4,56 123 3,56 96
KoHTakTHas camocTosTEILHAS 0.8 0.4 0.4 3,56
pabota
16,67 7,56 4,56
CaMocTosTenbHOe N3yUeHHE 450 203.6 122.6 96
pa3aenoB AUCIMITIIMHBI




110

KonrtakrHas pabora — 0.3 0,3

MPOMEKYTOYHAS ATTECTAIIUS '

[ToaroroBka k sK3aMeHy 26,7 26,7
3auer ¢ 3auer ¢ IK3aMeH

Bujx MTOroBOro KOHTPOJIS: . .
OLICHKO¥ OLICHK O

AHHOTaNUA padoyeil NPOrpaMMbl JUCHUTITIHHBI
"MarepuaJjioBeaeHue 1Jisi TOHKOT0 OPraHN4YeCKOro cuHre3a'
1. Heap aucHMmIMHBI — TPUOOpPETEHWE CTYICHTAaMH 3HAHHWM, HEOOXOIUMBIX IS

CaMOCTOSITEJIHOTO PEIIEHUsS] BOMPOCOB, CBSI3aHHBIX BBIOOPOM MaTepHUaioB 0O0OpPYHAOBaHUS
MPEANPUITHIT TOHKOTO OPTraHMYECKOTO CUHTE3A.

2. B pe3yabTaTe M3yUeHUs] TUCHUIJIMHBI 00YYAIOUIUIICS 10JI2KEH::

Obnadams CIeyIONUMA KOMIIETCHIIMSAMA U UHIANKATOPAMH UX JOCTHKEHUS

VK-2.2; YK-2.4; YK-2.10; T1K-2.1; T1IK-2.2; TIK-2.3.

3name:

- KJaccuUKaIIo, CTPYKTYpPY, COCTaB U CBOWCTBAa MAaTEPUATIOB, UCIOJIb3YEMbIX, B YACTHOCTH, B
TEXHOJIOTHSIX TOHKOTO OPraHUYeCKOro CHHTE3a;

- MapKI/IpOBKy MaTepI/IaJ'IOB, I/ICHOJ'IBSYGMBIX, B YaCTHOCTH, B TCXHOJIOTHAX TOHKOI'O OpFaHI/I‘{CCKOFO
CHHTE3a, 0 POCCUUCKUM CTaHAAPTaAM;

- OCHOBHBIC KOHCTPYKIIMOHHBIC M (DYHKIIMOHAJILHBIE MaTepUajIbl, MPUMEHIEMBbIC B 000pyI0BaHUHT
NPEINPUATHI TOHKOTO OPraHUYE€CKOTO CUHTE3;

Ymems:

- palMoOHAIBHO TMOJ00paTh KOHCTPYKIIMOHHBIM  MaTepuan Jid XHMHKO-TEXHOJOTHYECKOTO
mporecca (peakTopa, ammapara, MaIIdHBI) C YY4€TOM METOJOB 3allUThl OT BO3MOXKHOTO
BO3JICHCTBUS TEXHOJIOTUYECKON Cpebl;

Bnaoemo:

- METOJIaMH OIPEJIEICHUS] CBOMCTB MaTE€pUAJIOB, WCIONIB3YEMbIX, B YaCTHOCTH, B TEXHOJIOTHIX
TOHKOT'O OPTaHWYECKOTO CHHTE3a;

- JJaHHBIMH JUI1 TPHHATHS KOHKPETHBIX TEXHUYECKUX peIIeHWH TIpu  pa3paboTke
TEXHOJOTMYECKUX MPOLIECCOB TOHKOTO OPraHMYECKOr0 CHHTE3a C TOYKM 3PEHUS TEXHUKO-
AKOHOMHUYECKOH 3((HEKTUBHOCTH IKOJIOTHUCCKOI 0€30MacHOCTH.

3. Kpartkoe cogep:xaHue Iy CHHILITAHBI

Paznea 1. BBenenue. @u3uKo-XMMHYECKHE OCHOBBI MATEPHAJIOBEIEHUS
MarepuanoBeieHue Kak Hayka: IeJId, 3aJaud W 3HaYyeHue MUCHUIUIMHBL OOmue tpeboBaHus,
MpeAbsBIsEMbIE K MaTepragaM B 3aBUCUMOCTHU OT YCIOBUM HCIIOJIb30BAHUS WM SKCILTyaTalllH.
Pa3Butne Hayku o Marepuanax. Pojib pycckux y4eHbIX B pa3BUTUU HayKu. JlocTikeHus B 0051acTi
CO3JaHMUSI HOBBIX MAaTEepUAIOB, TEXHUKO-dKOHOMHUYECKas JPPEKTUBHOCTh HX MPUMEHEHHS.
3HaueHue MaTepuajoB B PAa3BUTHH XUMHUKO-TEXHOJOTHUYECKUX TMPOIECCOB U 0OECMEUEHUH HX
0€30I1aCHOCTH.

OCHOBHBIE TOHSITUA O CTPOEHUM, CTPYKTYpE M CBOMCTBaX MaTepHaslioB. MeToabl H3ydeHUs
CTPYKTYpPBI U CBOMCTB MaTEpHAJIOB.

Crpoenue wMarepuanoB. OCHOBHBIE THIBI KpHCTAUIMUECKUX pemietok. Kmaccuduxamms
KPUCTAJUIOB MO THUIMAM CBSI3UM. AHU30TPONHUSI CBOMCTB KpHUCTaWOB. CTpoeHUE peaabHBIX
KpucTayyioB. JleheKThl pealbHbIX KPUCTAJIOB M UX BJIMSHHE HAa CBOKWCTBA METAJJIOB U CILJIABOB.
CpoiictBa auciokanuii. JluarpamMmma «mIOTHOCTh JAe(EKTOB-MPOYHOCTHY. Kpuctammmzamus
MeTtauioB W cmiaBoB.  Camomnpou3BojbHas — Kpuctawimzamus.  HecamonpousBosibHas
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KpUcTaimu3anus. AMop¢HbIe MaTepHuaibl. AJNIOTPONIUYECKUE TPEBPALICHHUS METALIOB.
CpoiictBa marepuanoB. llokasarenu cBoiictB. Kinaccudukamus cBoiictB. Mexanudeckue,
¢u3nveckue, XUMHYECKUE, SKCIUTYyaTallMOHHbIE W TEXHOJOTHYECKUE CBOWCTBA MAaTEPHUAJIOB.
[lokazarenn MeXaHMYECKHX CBOMCTB, ONIPENENIAEMbIE IpPU CTATUUECKUX MHCIBITAHUSIX Ha
pacTspkeHue ¥ u3rud. Meroipl onpeeneHus TBepAocTu MarepraioB. [lokazareny MexaHHu4ecKuX
CBOJCTB, OIIPEJEIIAEMbIE IPU AUHAMUYECKUX U IIUKIMYECKUX UCTIBITAHUSIX.

OcHoBbl TeopuM cCIUIaBOB. Jluarpammbl COCTOSIHMSI CIUIaBOB. TepMHHBI M ONpeAeseHUs.
JluarpaMmbl — «COCTaB-CBOMCTBO». Da30BbIN COCTAaB CIJIABOB. 3aBUCUMOCTh MEXK]Iy CBOMCTBAMHU
CIUTaBOB W TUNOM auarpammsel cocrosinus. [Ipasuio H.C. Kypnakosa.

Paznes 2. Mera/uimueckne MaTepHuaJibl

Xeneszo u cruaBbl Ha ero ocHoBe. Ctanu u yyryHsl. JKenezoyriepoauctsie criiaBbl. CTPyKTYphI
CIUIaBOB KeJjle30-yriepos. Jluarpammbl COCTOSIHMS Kejle30-LeMeHTHT. KoMmoHeHThl, ¢a3bl u
CTPYKTYpHBIE€ COCTABJISIFOIINE CTaJIel U O€JIbIX YyT'yHOB.

KoHcTpykiimoHHble MeTaIIMYeCKUEe MaTepuaibl. YTJIEpOAUCTbIE W JIETUPOBAaHHBIE CTaJIH.
Knaccudukanus cranei, ompeleneHne MOHATHS KadecTBa cTainu (TpeOOBaHHS K KAayecTBY).
Bnusinue yrieposa U MOCTOSIHHBIX (T€XHOJIOTMYECKUX) MPUMECeH Ha KauecTBO CTaJl, METOIbI
yIydlIEHUs] KauecTBa CTanu (MOBBIIEHHWE €€ KOHCTPYKIIMOHHON mpo4yHOCTH). Binsnue
JIETUPYIOIUX JJIEMEHTOB Ha CBOMCTBA cranu. KOHCTpyKIMOHHBIE cTann. VHCTpyMeHTAIbHbBIE
cranu. Knaccudukanusi yriepoaucTbiX U JIETMPOBaHHBIX cTasiei. MapkupoBka crasneil UyryHsl 1
TBepAble cruiaBbl. CBoiicTBa M HazHayeHue uyryHa. [Ipouecc rpadurtuzanuu. UyryHsl cepsle,
Oenble, KOBKHE, BHICOKOIIPOYHbIE, MX CBOMCTBA, 007aCTh MPUMEHEHUSI, MAPKUPOBKA.
Tepmuueckas oO6padoTka. Teopust u mpakTHKa TEPMUIECKON U XUMHUKO-TepMUYEeCcKoi 00paboTKu
METAJUIOB U cI1aBoB. [Ipupona, MexaHu3M U yCI0BUS IPOTEKAHUS CTPYKTYPHBIX IIPEBPALICHUN B
cranu. Buasl Tepmudeckoit 00padoTku cranu: omxur | u Il posa, mOTHBIN ¥ HETIOTHBIA OTXKHT,
HOpMaJiM3alus, 3aKajika, OTHYCK. 3aKaJMBA€MOCTh W IPOKAJIMBAEMOCTh CcTajiei. BiusHue
TepPMUUYECKOW 00pabOTKM Ha MEXaHHMYECKHE CBOWCTBA CTaM. DPU3UYECKHE OCHOBBI XUMHKO -
TepMuueckoi 06padboTku. Jluddy3rnoHHOE HACKIIIEHHE TTOBEPXHOCTH CTAIM HeMeTataMu. Bupl
U CHocoObl 1emMeHTanuu. AsotupoBanue crtanu. Juddysmonnas merammusanus. HMonHas
XHUMHUKO-TepMHUYECKasi 00padoTKa.

[{BeTHBIC METAJUIBI U CIUIaBbl HA MX OcHOBe. OO0IIas XapakTepUCTHKa U KJIacCU(PUKAIUS METHBIX
crutaBoB. JlaTyHu, OpOH3bI, MEHO-HUKENEBbIE CIIaBbl. O0IIas XapakTepruCTUKa aTFOMUHHEBBIX
cruiaBoB. JledhopMupyembie allfOMHUHHEBBIE CIUIaBbl, JTUTEHHbBIE aTIOMUHHUEBBIE cIijiaBbl. OOmas
XapaKTepUCTUKa MarHueBbIX CIUIaBOB. Jlegopmupyemble MarHueBble CcIuiaBbl. JluTeliHbie
MarHueBbl€ CIUIaBbl. TUTaH M CIIaBbl HA OCHOBE TUTaHA. BiusHUE Nerupyromux 3J€MEHTOB Ha
CTPYKTYPY M CBOWCTBAa TUTAHOBBIX CILJIABOB. bepuiuinii U CruiaBel Ha €ro OCHOBE. TyrorsiaBkue
METaJUIbl U CILJIaBbl HA UX OCHOBE.

[TopomikoBble MeTAJUIMYECKUE MaTepHalibl. Marepuaibl ¢ OCOOBIMH  AIEKTPUYECKUMU
CBOMCTBaMH.

Pa3pnen 3. OcHoBbI KOppo3uU MeTA/10B. [IpMHIUIIBI 1 METOABI 3AIIUTHI OT KOPPO3HUH.
OcHoBHBIE TpPUYUHBI KOppo3uu MeTauioB. Ilokazarenn kopposuu. Krnaccuduxarus
KOPPO3HOHHBIX IPOLECCOB. XUMHUECKask Koppo3us. ['azoBas kopposusa. Koppos3us B )KHIKOCTSIX
— HEDJIEKTPOJINTaX. DJIEKTpOXUMHUYecKass Koppo3us. KnHeTnka aneKTpOXUMHUUYECKON KOPPO3HH.
Koppo3us MeTaioB B yCIOBUSAX TEXHOJIOTUYECKUX CPEJl XUMUYECKUX ITPOU3BOJICTB.

[IpyHIMOBI ¥ METOABI 3aUIUTBl OT KOppo3uu. KOppO3MOHHOCTOMKHE METAINIMYECKHE U
HEMETAJLINYECKHE MaTeprasbl. MeTopl 3alIUThl MAIIMH U alllIapaTOB XUMUYECKUX IIPOU3BO/ICTB
OT KOppo3uu. IHrMOUTOPBI KOPPO3UU. DIEKTPOXUMHUECKAs 3aIUTa. 3al[UTHbIE MOKPHITHS.
Pa3nen 4. Hemeranimyeckue MaTepHaJibl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coequHEHN. CTpOEeHne U CBOWCTBA MOJIUMEPOB.
TepMopeakTuBHBIE W TEpMOIUIACTUYHBIE MOJKMMepbl. CTpOEHME M CBOMCTBA IIJIaCTMAcCC.
OcCHOBHBIE PAa3HOBUJHOCTU IIPOMBILUIEHHBIX IOJUMEPOB M IUIacTMacc. ['a30HanoJHEHHBIE
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IJIACTMACCHI.
OCOOEHHOCTH CTpPOCHHUS, CBOWCTBA PE3WHOBHIX MaTepuaiioB. Pe3uHbpl 00IIero Ha3HaYeHUs,
CIELMaJIbHbIE PE3UHBI U 00JIaCTU UX TPUMEHEHHUS.

Jlakokpacounsle Marepuasbl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKA,
LIrnarjeBKa.

Kepamuueckue marepuansl. KoHCTpyKIIMOHHAs, HHCTpYMEHTaJIbHAs U TEXHUYECKas KepaMUKa.
Heopranuueckoe crexno. Knaccupukanusi cTeKosl 1Mo Ha3HAYEHUIO W O0NACTH NMPUMEHCHHS.
Curamnsl. I'padut. Acbect. CBoiicTBa U 00IACTH IPUMEHEHUSL.

CMma3ouHble Macia, IUIACTUYECKHE CMas3Kd, TBEplble cMa30uHble MaTepuanbl. (CMa304HO-
OXJIAKJAIOIINE KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTE€pHAaIbI.

AHTUOPUKIIMOHHBIE METAJUIMUECKNE U HEMETAJUINYECKUE MaTepUalIbl.

Komnoszunmonnsie matepuansl (KM). O6mas xapakTepucTiKa KOMIIO3UIIMOHHBIX MaTepHaJIOB.
Hucnepcuo-ynpouennbie KM, cnoncteie KM, BosiokaucThie KM. KOMIO3UIIMOHHBIE MaTepUabl
Ha MeTaJulnyeckoil u Hemeranyeckoi ocHoBe. CAIl (crieyeHHbIE aTIOMUHUEBBIE MOPOIIKH).
ApMmupoBaHHBIE TOJMMEpHbIe Marepuanbl. Kepamuueckne KOMMO3MIIMOHHBIE MaTEpUAIbL.
VYrinepoHbie KOMIO3UIIMOHHBIE MaTEPHAIIBI.

[ToHsTHS O HAHOTEXHOJIOTUIX, HAHOMaTepHasax.

Paspen 5. IJkoHOMHMUYEeCKH 000CHOBAHHBIN BbIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTepUajIoB AJisi KOHKPETHOTO TEXHOJIOTMUYECKOTo npoiiecca. Bridop
MaTepuasoB i 000pyAOBaHUS MPEINPUITUN TOHKOTO OpraHWYecKoro cuHTe3a. Kputepuu u
JITOPUTM BBIOOPA KOHCTPYKIIMOHHBIX MaTepHalOB. DKOJOTMYECKUE U SKOHOMUUECKUE aCIIEKThI
BbIOOpPA MaTEepPHUAJIOB U 3allUThl MATEPUATIOB OT KOPPO3UH.

4. O0bem yueOHOM TUCUMIIIIMHBI

O0BeM OUCLUIUIAHEI
Bupr yue6HO#M paboThI
3E Akany. | Actp.4.

OO01mas Tpy10eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 3 108 81
KonTakTHasi padoTa - ay1uTOpHbIE 3aHATHS: 0,34 12,2 9,18
Jlexuunm (JIek) 0,22 8 5,94
[Ipaktuueckue 3ansarus (113) 0,12 4 3,24
Camocrositesbnas padora (CP): 2,55 92 68,85
KoHTtakTHas caMocTosTeIbHAs paboTa 0,11 3,8 2,97
Bujg koHTpOJIS: 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIMHBI
«MHCTPpyMeHTAIbHbIE METOIbI XMMHU4YECKOI0 AHAJIN3a B TEXHOJIOTMH TOHKOI'0
OPraHMYecKoro CMHTEe3a»

1 Heap aucuMmiMHbl — MpHoOpeTeHne OO0yJarolMMUCS 3HAHMM M KOMIETEHLUH Mo
OCHOBHBIM TpYyINIaM HHCTPYMEHTANbHBIX ((PU3MKO-XMMHYECKMX M (U3NYECKHX) METOJIOB
xumuyeckoro ananusza (MMXA), nHanOonee IMIMPOKO NPUMEHSEMBIX B MPOMBINUICHHOCTH M
HCCleIoBaTeNbCKOM padore.

2 B pesyabraTe n3y4eHusi AUCUHUILIMHBI 00y4alOIIMICS J0JIKeH:
Obnadamye cleAyOMUMH KOMIIETEHIIMSAMU U UHIMKATOPAMH UX JTOCTH)KEHUS:
I1K-3.1; [IK-3.2; TIK-3.3
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3uame:
— TEOpEeTUYECKUE OCHOBBI MeTOJI0B UMXA;
- mpo1iecchl POPMUPOBAHUS AHATUTUIECKOTO CUTHANA B pa3udHbix UMXA;
— paccMOTpeHre MPUHIIMIIOB U3MEPEHHI B CTAaHIAPTHBIX TpUOOpax;
— ocHoBbl MeTposiorun UMXA B cootBeTcTBUM ¢ pekoMmeHnarusamu UIOITAK;
Ymems:

— TNPUMEHATH MPUOOPETEHHBIE TPAKTUYECKHE HABBIKU B MPO(ECCHOHANBHON IESTETLHOCTH
JUISl pEeIIEHUs KOHKPETHBIX AaHAJIMTHYECKUX 3a/1a4;

— TPOBOJAUTH OOOCHOBaHHBIM BBHIOOpP METOJAa aHalM3a C Y4ETOM ILieJeil 1 0COOEHHOCTeH
JTAHHOW MPAKTUYECKOM 3a/1auu;

— TIPOBOJUTH PAcUeThl HA OCHOBE MPOBEICHHBIX UCCIICIOBAHUIA;

—  TPOBOJHMTH METPOJIOTUYCCKYIO OIEHKY pe3ylIbTaTOB KOJMYECTBEHHOTO XHMHUYECKOTO
aHaau3a
Bnaoemw:

— OCHOBaMH METPOJIOTHYECKOW OIEHKH pe3yJbTaTOB KOJIMYESCTBEHHOTO XHMHUYECKOTO
aHam3a;

— TpHEeMaMH WHTEPIIPETAIMA PE3yIbTAaTOB aHAIM3a Ha OCHOBE KBATMMETPHYCCKUX OIICHOK;

— METOJIOJIOTHEH WHCTPYMEHTAIBHBIX U (PU3MKO-XUMHYECCKHX METOJIOB aHaJIH3a, ITUPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM aHAJTUTHYECKOM MPaKTUKE

3 Kparkoe coaepxxanue JUCUMILITHHBI

Pa3zoen 1. CriekTpanbHbIE METOJIbI aHATIH3A

O6mras xapakrepuctuka ®XMA. OcCHOBHBIE MCTOYHHUKH TOTPEHIHOCTEH PE3yJIbTaTOB
aHanM3a M CrocoObl X oneHku. OleHka mpeaena oO0HapYKSHHUS ¢ MCTOJIb30BaHUEM (DOPMYJIBI
Kaiizepa u crangapTHOTO OTKJIOHEHHSI MUHUMAJIBHOTO JieTekTupyemoro curtaia no MIOITAK.
JluHelHbIN Irama3oH onpeaesieMbIX KoHIeHTpaui. CtannapTHeie 00pa3sl coctaBa. OCHOBHBIC
AQHAJIMTUKOMETPOJIOTMYECKUE XapaKTePUCTUKH METOJIOB U Pe3yJbTaTOB aHalu3a, CIOCOObI HX
OLICHKHU: TMpeAen OOHapyKeHus, KOIPOUIMEHT 4YyBCTBUTEIHHOCTH, TPAHMIIBI JHAINa30HOB
OTIpeIeNIIEMbIX COACPKAHUM, CEIEKTUBHOCTD, MPELIU3UOHHOCTD, MPAaBUIBLHOCTh, SKCIIPECCHOCTD.
Metoasl mpo0o0TOOpa, pa3aesieHuss 1 KOHIIEHTPUPOBAHUS BEILIECTB.

Metononorust ®XMA. TIpuemMbl KOJIMYECTBEHHBIX U3MEPEHUHN (METOI rpaJyMpOBOYHOM
3aBUCHUMOCTH,. BHEIIHEr0 W BHYTPEHHEro CTaHAapTa, MeToJ 100aBOK). AHAIUTUYECKUE U
METPOJIOTHYECKHE XaPaKTEPUCTHUKU PA3TUYHBIX HHCTPYMEHTAIbHBIX MeEToOB. [loHsiTHE 00
aTTecroBaHHOM MeTouke. [IpoGnemsl BeIOOpa MeTo1a ananu3a. O6o0mennsie cBenenus o [OCT
P UCO 5725 (2002).

OOmiass  xapakTepUCTHKa  CHEKTpPaJbHBIX  METOAOB  aHanu3a.  Kiaccudukanus
CHEKTPaJbHBIX METO/JOB aHanu3a. [loilyueHue XUMHKO-aHATUTHYECKOW HHOpPMAIU MpU
B3aMMO/JICHCTBUM AJIEKTPOMArHUTHOTO M3JIyYE€HHUSI C BEIIECTBOM. ATOMHAas U MOJEKYJspHas
crieKTpockonusi. AOCOPOIIMOHHBIE U YMUCCHOHHBIE METO/IbI aHAJTN3A.

ATOMHO-?MUCCUOHHBIA CHEKTpalbHBIM aHanu3. TeopeTuyeckue OCHOBBI ATOMHO-
OMUCCHOHHOTO CHEKTpajJbHOTO aHaiu3a. McrouHuku BO3OyxAeHHs crekTpoB. KadecTBeHHas
XapaKTEePUCTHKA AaHATUTHYECKOTO CUTHasa. IHTEHCMBHOCTh CHEKTpaJbHBIX JMHUN Kak Mepa
coJiep>kaHus dreMeHTa B mpobe. MakTophl, BIUSIONINE HA UHTEHCUBHOCTh CIIEKTPaIbHBIX TUHUI.
CrniekTpanbHble TMPUOOPHI U CMOCOOBI PETHUCTPAIMU CIEKTpa. pacudpoBKa SMHUCCHOHHBIX
CHEKTPOB W HACHTU(UKALUA IJIEMEHTOB MO HMX CHEKTpaM. ATOMHO-IPMHCCHOHHBIA aHAIU3 C
WHIYKTUBHO CBSI3aHHOM Tu1a3mMoit. KonmdecTBeHHBIN aHau3. ATOMHO-3MUCCHOHHAS (OTOMETPHS
naamMeHu. ['a30Bble MaMeHa Kak BUAbl HU3KOTEMIIEpaTypHOU 11a3Mbl. biaok-cxeMa miaMeHHOro
dboToMeTpa. Bo3MOKHOCTH METOJla U €ro OrpaHW4YeHHs. AHHMOHHBIM U KaTHOHHBIA S (PEKTHI.
Ob6nacTu mpuMEHEHUsI.
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AToMHO-abcopOonHast ~ cnekTpomerpus. OOmas  XapakTepucTUKa MeToAa |
aHAJIMTUYECKOro curHaina. Ilornomenne 31eKTpoOMarHuTHOrO U3JIy4eHUs! CBOOOJHBIMU aTOMaMHU.
bnok-cxema mpubopa. McTouHMKH MOHOXpOMAaTH4ecKOTo u3iydeHus. CrocoObl aToMH3aluu
npoObl. CpaBHEHHE aHATUTHYECKUX XapaKTEPUCTHK METOJOB aTOMHON aObCOpOIMM M aTOMHOM
OMUCCHH.

AHanuTudecKkass MOJIEKYJSIPHAs CIIEKTPOCKONHUSA. MeTOoJpl ONTUYECKOM MOJIEKYISIPHOMN
CHEKTPOCKOIIMU. XapaKTEPUCTUKA aHAIUTUYECKOro curHaia. I[lornonienue 3J1eKTpoMarHuTHOTO
U3IIy4YeHUs] MOJIEKYJIaMH. DJEKTPOHHBIE MEPEXOibl U CHEKTPbl MOTJIOMICHHUS] MOJIEKYJI. 3aKOH
Byrepa-JlamGepra-bepa. Mossipabiii ko3 duiueHT nornomeHus. CrekrpoGoToMeTpuiecKuii u
doromerpuueckuii aHanu3. ONTUMU3ANNS YCIOBHN aHATUTUYECKUX ornpeneneHuil. OTKIOHEHUs
oT 3akoHa byrepa-Jlambepra-bepa. Anmapartypa st cieKTpo- U POTOMETPHUIECKUX U3MEPEHUM.
TouHocTh pe3ynbTaToB (oTromMeTpuueckux ompeneneHuil. uddepenunanvhas Goromerpus.
MeTo bl crIeKTPOPOTOMETPUYECKOTO TUTPOBAHUS.

Onyopumerpuuecknii aHanu3. [lpuponga aHaIUTHUYECKOTO CUTHAJIA (IIYyOPECUEHIMH U
dochopecieniinn. KBaHTOBBII U JHEpreTudeckui BBIXOABL. DaKkTOphl, BIUAIOINIME Ha
MHTEHCUBHOCTh  (IyopecueHIuu. TemmepaTypHOe U KOHIIEHTPALMOHHOE  TYyUICHHE
¢bnyopecueHMU. 3epKajbHash CHUMMETPHUS CHEKTPOB TMOTJIONIEHUS W HUCIYCKaHUs (IIPaBHIIO
JleBmuna). 3akoH BaBuioBa. Cxema ¢uyopumerpuyeckux usMepeHuil. Beibop nepBudyHOro u
BTOPUYHOTO cBeTO(GMIBLTPOB. ['pagynpoBoyHas 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIIU3.

TypOunumerpuueckuii u HedenomeTpuueckuii Meronpl aHanuza. PaccesHue cBera
JTUCTIEPCHBIMU ~ cucTeMaMu. CBSI3b  ONTHUYECKOW IJIOTHOCTH JMCHEPCHOM CHUCTEMBI C
KOHIICHTpaImen onpenensiemoro BemectBa. Koaddurment myrHoctu cuctemsl. TeopeTudeckue
OCHOBBI TypOuauMeTpuu U Hedenomerpun. YpaBuenue Panes. CpaBHUTETbHAS XapaKTEPUCTHKA
AHAJIMTUYECKUX CUTHAJIOB B TypOuauMeTpuu u Hedenomerpuu. TpeGoBaHus, NpeabsBiIseMble K
HCIIOJIb3YEMbIM AHAIUTUYECKUM PEAKLUSIM.

Pa3zoen 2. DnexTpoXuMHUUYECKHE METO bl aHAJIH3a

OO0mas XxapakTepUCTUKA ANMEKTPOXUMUYECKUX METOJOB aHalIM3a U UX KiaccuUKalus.
Knaccudukanus 37meKTpoloB B 3JIEKTPOXUMHUYECKUX MeToAax aHanu3a. llomspusyembie u
HEMOJsIpU3yeMble 31eKTpoAbl. Mcrnonp3yemMple XUMHUYECKUE W AIEKTPOXMMHUUYECKHE PEaKIUH,
TpeOOBaHUs, IPEABIBISIEMBIC K 3TUM peakiusaM. Bosmoxxnoctn I XMA.

Konnykromerpus u kKoHAyKTOMEeTprudeckoe TutpoBanue. OOIias XxapakTepucTUKa METO1a.
AHaIUTUYECKUH CUTHAJI B KOHIYKTOMETPHUH. Y I€bHAs U SKBUBAJIEHTHAS JIEKTPOIPOBOJAHOCTD
pacTtBOpoB  3meKkTposuToB.  [logBuwkHOCT  MOHOB.  IIpsiMas  KOHIOYKTOMETpUS U
KOHJIyKTOMeTpuieckoe TuTpoBanue. Kpusbie TuTpoBanus. @akTopsl, BIUSIONINE HA BUJ KPUBBIX
TuTpoBaHus. [lpuHUMNUanbHAas cxeMa YCTAaHOBKHM [JIsi KOHJIYKTOMETPUYECKHX HW3MEpPEHH,
UCIIOJIb3yeMble AeKTpoibl. Bo3MoxkHocTn Metoaa. IIpumeps! onpenenennii. BeicokoyacToTHOE
TUTpOBaHue. Bo3aMoKHOCTH MeTOo1a.

[loTeHuMOMETpHUS U MOTEHUUOMETPUUECKOE TUTpPOBaHUE. VIHIMKATOPHBIE 3JIEKTPOIbl U
ANEeKTpObl cpaBHEHMs. [loTeHIMan »JeKTpojJa Kak aHAJIWTUYECKU curHai. HoHomerpus.
JonnanoBckuih u  auddy3noHHblii  nmoteHuuansl. Kimaccudukanus — HMOHOCETEKTHBHBIX
AEKTPoOB. YpaBHeHHEe Hukonbckoro-Oi3zeHMana. MeToabl KOJMYECTBEHHBIX ONPEICICHUN U
ycnoBus ux npuMeHeHus. [Ipsmas notenuuomerpus (pH-merpusi, nonometpusi). BosmoxHocTu
MeToaa. Metos! TuTpoBaHus. OOpadoTKa KPUBBIX MOTEHIIHOMETPUUECKOTO TUTPOBAHHS.

Bonsramnepomerpudeckre meronsl aHanuza. Kiaccuueckass momnsiporpadus. [lomspo-
rpammbl. MHTepnperanus nossiporpamm. OCTaTOuHbId M KOHJIEHCATOPHBIM TOKH. YpaBHEHUE
nossiporpadguueckoit  BomHBl  [elipoBckoro-UnbkoBuua.  [loTeHIMan  MOTYBONHBI  Kak
KaueCTBEHHas  XapaKTEepPUCTHKA  AHAIUTUYECKOTO CHUTHajia. Bpibop ©  Ha3HadeHUe
nossiporpaduueckoro  ¢ona. I[lpenenbupiii  muddy3noHHBIH TOK Kak KOJIMYECTBEHHAs
XapaKTepUCTHKA AaHAUTHYECKOrO0 CHUrHaia. AmrmepomeTrpudeckoe TuTpoBanue. OoOmas
XapaKTepUCTUKa METOJa M aHATUTHYEeCKOro CUTHaja. BwIOOp yClIoBHII ammepoMeTpHuYecKhx
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n3Mmepenuil. [IpuHinuanpHas cxeMa aMIepoMETPUYECKOro TUTpOBaHUs. KpuBble TUTpOBaHUS.
[Ipumepbl NpaKTUYECKOTO UCIIOJIb30BAHUS METO/1A.

Kynonomerpruueckuii METOI aHaIM3a

Knaccupukamuss  MeTonoB  KyjdoHoMmeTpud.  KommyecTBO — aleKTpUYecTBa — Kak
aHAIUTUYEeCKUM curHai. [Ipsmas KyJIOHOMETpHs M KYJIOHOMETPUYECKOE TUTpoBaHue. Pacuer
KOJIMYECTBAa  DJJIEKTPUYECTBA,  3aTPAau€HHOTO  HA  JJIEKTPOXUMMUYECKYI0  PEaKLHUIO.
Kynonomerpuueckoe tutpoBanue. Bbibop Toka anexrtponusza. IlpuHnunuanbHas cxema
YCTaHOBKHM JJIsi KYJIOHOMETPUYECKOro TUTpoBaHUA. [IpakTuueckoe IpUMEHEHHE METOoja.
DnekTporpaBUMeTprueckuii aHanu3. OOmas XapakTepUCTHKA METOJla U aHaJUTHYECKOTO
CUTHAJA.

Pazoen 3. Xpomarorpaduueckue METOIbI

OO0miass xapakTepucTUKa XpomaTrorpauueckux MeToJ0B. TeopeTudeckrue OCHOBBI
XxpomaTorpaduueckux MeTooB. Xpomarorpamma. [lapamerps! ynepkuBanus. KauectBenHas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU AaHAIUTUYECKOTO CHUTHaJla B KOJIOHOYHON XpoMarorpaQui.
OU3NKO-XMMHUYECKHE OCHOBBI Xpomarorpaguueckoro mnpouecca. Knaccuduxanus MeTonoB
XpomaTtorpauu Mo arperaTHOMy COCTOSHUIO (a3, 10 MEXaHU3My pas3felieHus U crnocoOy
opopmiienust mpouecca. CTeneHb pasJelieHus W KpuTepui cenekTuBHOCTH. Kpurepuit
paznmenenus. OnTuUMHU3aNMs TPOLECCOB  paszjaelieHus cmecedl BemecTB. Koaddumment
pacnpenenenusi. OcHOBHOe ypaBHeHHE xpomaTtorpaduu. Csizb (OpMBI BBIXOJHOW KpUBOHl ¢
M30TEPMOM  pacmpeliesieHds B KOJOHOYHOW XpomaTtorpaduu. BeicoTa, SKBHUBaJIeHTHas
TeopeTudeckoit Tapenke. Kuneruaeckas teopust xpomatorpaduu. YpaBHenue Ban-Jleemrepa.

lNazoxkuakoctHast xpomarorpadus. Obmas xapakrtepucTuka metoja. [IpuHuunuanbHas
cXeMa ra3oBoro xpomarorpada. YCcTpolcTBO U Ha3Ha4YeHHE y3J10B XpomaTorpada. TpeboaHwus,
MpeabsSBIsIEMbIE K HETOIBIKHON U MOABIKHON (dazam. JleTekropsl. MeToasl uaeHTUGUKAITAN
BEIIIECTB B ra3oBOd xpomarorpaduu. MaeHTrdukanmus KOMIIOHEHTOB pa3leiseMbIX CMECEi C
MOMOIIBIO0 JIOTapU(PMUUECKUX WHICKCOB yaepKuBaHUA. CrocoObl KOJIMYECTBEHHOTO aHAU3a.
[Ipumepbl MpakTUYECKOTO UCIIOIB30BAHMSI Fa30BOM XpoMaTorpaduu.

Kunkoctaast xpomatorpadus. Knaccudukamuss MeTog0B )XHUAKOCTHOW XpoMaTorpaduu.
Oco6ennoctu BOXXX. [MpuniunuanpHas cxeMa )UIKOCTHOTO XpomaTorpada. THUIbl 1eTeKTOpoB
B BOXX. XXunkoctHoaacopommonnas BOXKX. HopmansHo-(ha3oBblii 1 oOpaiieHo-(}a30BbIii
BAapUaHTB: COPOEHTHI, JJIOCHTHI, pa3zeiisieMble BemlecTBa. YpaBHeHue Hoxca. Mertonsl
UIeHTU(DUKAIIMN BEIISCTB U KoJudecTBeHHOro aHanu3a B BOXKX. Ilpumepsl mpakTHYECKOTO
ucrionb3oBanuss BOXKX. PacnpenenurensHas OymaxkHas xpomatorpadus. KauecTBeHHas u
KOJIMYECTBEHHAsl XapaKTePUCTHKU aHaJuTH4eckoro curHama. OOnacte mnpumeHeHus. [ eib-
xpomatorpadus. [lonsuxkHas u HenoaBuxkHAs (a3pl. O0IIee ypaBHEHHE, OTIMCHIBAIOIIEE MTPOLIECC
renb-xpomatorpaduu. Bo3moxkHocTH  renb-xpoMartorpaduu. [Ipumepsl  mpakTHYEcKOTro
ucnosib3oBanusa. MonooOMeHHass U woHHas xpomartorpadus. TpeOoBaHUs, MPEIbABISEMbIE K
peaxiusM HoHHOTO oOMeHa. OcobeHHOCTH HOHOOOMEHHOH XpoMaTorpaduu. KoHcTranta HOHHOTO
obmena. M3otepmbl noHHOTO 0OMeHa. Katnonutsl 1 aHnOHUTHL. KOA(pUIIUEHT CeneKTUBHOCTH.
HNonnas  xpomarorpadusi. biok-cxema uoHHOro Xxpomarorpada. Pasgensromue u
KOMIIEHCAIIMOHHBIE KOJIOHKH. AHATUTUYECKUE BO3MOKHOCTH METO/1A.

ABTOMAaTHMYECKMII W aBTOMAaTW3UPOBAHHBIM aHanu3. [lpyrue Meronsl aHaiuza.
JluckpeTHble aBTOMaTU4eCKue aHanu3artopsl. [IpuHnun neiictBus. HempepbIBHBINM IIPOTOYHBIN
aHaJIM3 ¥ IPOTOYHO-MHKEKIIMOHHBIN aHanu3. [loHsTHe 00 aHaNUTHYECKOI Macc-CIIEeKTPOMETPHUH.
CymHocTh MeTOa. AHAJIN3 OPTAaHNYECKUX BELIECTB. DJIIEMEHTHBIN aHAJIN3.

4. O6beM yueOHOil THCIUNTHHBI

Bua yueO6Ho# padoThl O0BLeM TUCHHUILTHHBI
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3E Axkaa. | Acrp.
4. 4.

O0mas Tpy10eMKOCTh M CIHIIJIMHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 0,33 12 9
Jleximn 0,11 4 3
JlaGopatopusie pabotsl (JIP) 0,22 8 6
CamocTrosiTejibHasi padoTa 3,67 132 99
KoHTakTHas camocTosiTesbHas paboTa 0,4 0,3

3,67
CaMOCTOSATENbHOE N3YUEHUE Pa3/IeOB IUCHUIUINHEI 1316 | 98,7
Buj HTOroBOro KOHTpOJIs: 3auer ¢ oneHKoii

AHHOTanus padoyeil NPorpaMMbl AU CUMIIJIMHBI
«JIabopaTopHbIil NPAKTHKYM 110 OPraHN4YecKOH XUMMHU»

1 Heab AUCHUNJIMHBI — TPUOOPETEHNE CTYJACHTAMU OCHOBHBIX 3HAHUM U HABBIKOB JIJISI
OCYIIIECTBJICHUSI CHHTE3a OPTraHNYECKUX BEIIECTB.
2 B pe3yabTaTe H3y4YeHUs1 AMCHMIINHBI 00y4arOIUiiCs J0JI7KeH:
Obnadams CAEAYIOMUMHA KOMIETEHIIUSIMH M WHAUKaTOpamMu ux moctwkeHus: VK-1.1,
VYK-1.4; VK-1.5.
3namo:

—  TEXHHUKY 0€30TacHOCTH B JJa0OPaTOPHUU OPraHUIECKON XUMHUU;

—  TIpUHLHUIBI 0€301acHOr0 00pallleHus C OPraHuYeCKUMU COEIMHEHUSIMU;

—  METOJIbl U BUJBI XpoMatorpaduu AJisi ONpeIesieHUs] COCTaBa PEaKIIMOHHOM cMecH;

—  TEOpEeTHYECKHE OCHOBBI CIIOCOOOB BBIJIEICHUS, OYUCTKM M HAECHTU(UKALUN
OPraHWYECKHUX BEUIECTB;

—  JKCIIEpUMEHTAJIbHBIE METO/IbI TPOBEJACHUS OPTaHUYECKUX PEAKLIUM, TPOTEKAOIINX
10 PA3JIMYHBIM MEXaHU3MaM;

—  OCHOBHbIE OOIIME METOJAMKH B3aMMHON TpaHChOpMAIMHU KJIACCOB OPraHUYECKUX
COECIUHEHU.

Ymemo:

—  [PUMEHSTHh TEOPETUUYECKUE 3HAHUS U SKCIIEPUMEHTAJIbHBIE METO/Ibl HCCIIEIOBAHUS
OpraHMYECKON XUMUU MPU PelIeHUH NMPoPecCHOHAIBHBIX 33/1a4;

—  chopmynupoBate  mpobiemy W OOOCHOBaTb  BBIOOp  TPHOOPOB U
3KCIIEPUMEHTAJIbHBIX METOI0B UCCIIEJOBAHMUS, IOCTABUTh LIEJIM U 33a41 U HAMETUTh ITyTH UX
JOCTH>KECHHS;

—  CHUHTE3UPOBaTh COCIMHEHUS 110 MPEAI0KEHHOU METOTUKE;

— T[POBECTU BBIIEJICHUE M OYHUCTKY CHUHTE3MPOBAHHBIX BEIIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUI IO OPraHUYECKOU XUMUU;

—  BbIOMpaTh palHMoOHANbHBIA CHOCOO BBIIEICHUS W OYUCTKH OPraHU4ecKoro
COCTMHEHMUS;

—  TPEACTaBIATH JaHHBIE JAa0OPAaTOPHOTO HCCIAENOBAaHUS B BUAE T'PAMOTHO
0(OPMIIEHHBIX METOJIUK;

—  MPOBOJMUTH AHAJIU3 U KPUTUUECKH OLEHUBATH MOJYYEHHBIE SKCIEPUMEHTAIbHbBIE
JaHHbBIE, 0000IIaTh U JAeNaTh 000CHOBAHHBIEC BHIBOJIBI HA Oa3e MPOBEIAEHHBIX OTBITOB;

—  BBIOpaTh crnocod UACHTU(UKAIIMYA OPTAaHUYECKOTO COCIMHEHHUS.

Braoemy:

—  KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIbHBIX METOJIOB OPraHMYE€CKON XUMUU
JUISl peLIEHUs KOHKPETHBIX MCCIIEIOBATEIbCKUX 33/1a4;

—  DKCIIEpUMEHTAJIbHBIMU METOJaMU IIPOBEICHUSI OPraHUYECKUX CUHTE30B.
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- OCHOBHBIMH METOdaMU I/IIIGHTI/I(i)I/IKaLII/II/I OpraHNn4YCCKux COGI[HHGHI/IFI
- nprueMamMu 06p2160TKI/I 1 BBIACJICHHUA CUHTC3UPOBAHHLIX BCIICCTB,
3HaHHUAMHU OCHOBHBIX 3aKOHOB OpFaHquCKOﬁ XUMHWH OJI1 COHep)KaTeHBHOﬁ HHTCPIIpETAllN
IMMOJIYYCHHBIX SKCIICPUMCHTAJIBHBIX PE3YyJIbTATOB.

3 KpaTkoe coep:kaHue JHCHUILIMHBI
Pa3zoen 1. «llpasuna u memoovt pabomul 8 1a60pamopuu OpeaHU4eCcKot XUmMuu»
1.1  IlpaBuna 6e30macHo#l paOOTHI B 1a0OPATOPUHU OPraHUUECKON XUMHUU
be3onacHble npuemsbl 1 npaBuiia padoThl B 1a00paTOpUy OpraHMuECcKON XUMUU.
1.2 Meroasl paboThl B 1a0OpAaTOPHH OPTAHUIECKON XUMUH
OO6mue Meronpl paboTel B JlabopaTopuM opraHudeckoid xumuu. Harpepanue.
Oxnaxnenue. [lepemermmBanue.
1.3  JlaGoparopHras mocymaa, 000pyJA0BaHHE U IPUOOPEI
[locyna, nHaubosnee vacto mpuMmeHsieMas B jaboparopuu. IIpubopsl 1is ompeneneHus
Temrneparypsl miaBieHus. Becol. Tepmomerp. Potophsiii ucapurens. Pedpakromerp.

Pa3zoen 2. «Memoow uoenmuguxayuu, o4ucmu u 8bl0eeHUs OP2AHULECKUX COCOUHEHULLY
1.1  Xpowmarorpadus
Nnentudukauss  OpraHUYeCKMX  BEIISCTB  TOCPEJACTBOM  pa3IMYHBIX  BHUJIOB
xpomatorpadpuu (TCX, xpomarorpadus Ha Oymare, HoHOOOMeHHas xpomMartorpadus, BOKX).
[Ipumenenne TCX nns uneHTUGUKALNN OPraHUYECKUX COCIUHEHHUM. AJICOPOEHTHI U AJIOEHTHI,
ucrionszyembie B TCX. Bribop smioenta. OOHapyxkenne BemiecTB. OOHapy)KEHHUE BEIIECTB.
Koaddumment ynepxxuBanus. Koapdunuent pacnpeneneHus. Padbora ¢ kanuuisipamm.
1.2 MeTopl OUMCTKY KUAKUX BerlecTB. [leperonka
DKCTpakuus, JUisi U3BJIEUYEHUS (BBLACICHHUS) OPraHWYecKOro BeIIecTBa M3 BOJBI.
DKCTpakius C TMOMOIIBI0 ACTUTENbHON BOPOHKH. BBICyHIMBaHME SKCTPAKTOB OCYIIMTEJIEM.
[Teperonka. Buasl neperonku ((ppakmuonHa, BaKyyMHasi, IEperoHkKa ¢ mapom, mpu aTMochepHOM
naBieHun). BeicymmBanue xuakocreid. Ocymurenu. OnpenerneHne TeMIepaTypbl KUTICHUS U
ko3 durmenta nperomienus. OpakuronHas neperonka. Padora ¢ ¢puinbTpoBasibHONW OymMaromu.
OTronka pacTBOpHUTEIIS.

1.3  Meroabl OYUCTKH TBEPBIX BemecTB. [lepekpucrannmnzanus
MeTo 11 OUMCTKH TBEPIBIX BellecTB. Bo3ronka (cydmumanus). Temmneparypa BOTOHKHU U
TeMIleparypa IJIaBJIeHHs, Bo3roHsomuierocs semtecta. [Ipubdop nms Bosronku. [lepeocaxnenue.
[lepexpucrannuzanus. Otanbl nepekpucramnuzauud. [logbop pactBoputens. HacwimeHHbIN
pactBop. l'opsiuee ¢unbTpoBanue, BakyymHas QuubTpauus. OmnpeneneHue TemrepaTypbl
raBieHud. TemmepaTypa MiaBieHHs] CMEIIaHHOW MPOObI.

Paszoen 3. «Cunmes opeanuueckux coeouHenui»

3.1  Cunressl

Henu u 3amaum 3KcHepUMEHTa B OPraHMYECKOM CHHTE3€. TeopeTM4YecKHEe OCHOBBI
mpouecca. Breibop ycnoBuii peakmuu. Pacuer cuuTeza. OOmue mnpaBuia MOATOTOBKH U
MpoBeNieHUs] cuHTe3a. TexHuka OezonacHoctu. [Ipubop s mpoBenenust cunresa. [IpoBenenue
onbiTa. KoHTposib 3a X0n0oM peakiuu. BeiaeneHue, ouncTka M aHaiuu3 npoaykra. CHHTE3b
BEILIECTB PA3JIMYHBIX KJIACCOB OPraHUYECKHX coequHeHuu. [IpoBeneHHe SKCIIEpUMEHTAIBHBIX
METOJIOB CCIIEIOBAHUS PEAKIIUIA.

[IpoBenenue peakuuii, TPOTEKAIOIIUX 110 MEXaHU3MAM:

- HYKJI1€0(DUITBHOTO 3aMEeIeHUs — CHHTE3 TaJIoT €HAIKAHOB;

- HYKJICO(PWIBHOTO MPHUCOSAUHEHUS — CHUHTE3 CIOXKHBIX (PHPOB KapOOHOBBIX KHUCIOT,
aMUI0B KapOOHOBBIX KUCIIOT, a30TCOICPIKAIIUX albJACTHAOB U KETOHOB;
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- 9JEKTPO(UIBHOTO 3aMEIICHUS B apOMAaTUYECKOM POy — PEAKIHH HUTPOBAHUSA,
OpoMUpOBaHUs, CyTb(PUPOBAHNUS;

- peakiui JMa30TUPOBAHMS U a30COUYCTAHUS;

- peakuuii okuclieHus (cuHTe3 areroHa, 1,4-0eH30XMHOHA, OCEH30HWHOW KHCIOTHI) U
BOCCTAHOBJICHHS.

4 O0beM yueOHOI M CUUILTHHBI.

O0beM TUCUMILTUHBI
Bua yueOHoii paGoTbl Axax. | Acrp.
3E
q, 4.

OO0mas TPYI0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 0,55 20 15
JlaboparopHsie padoTs (JIP) 0,55 20 15
CamocrosiTejibHas padoTa 4,45 160 110
KoHTakTHas camocTosiTeNbHas paboTa 445 0,4 0,3
CaMOCTOSATENTFHOE N3YUEHNE Pa3IeIOB JUCITUTUTMHBI ' 159,6 | 109,7
Bua uTOroBoro KOHTpoJIs: 3a4éT C oneHKoOH

AHHOTanus padoyeil nporpaMmsl AucHUIIMHBI «IIpoekTHpOBaHKMeE IPOLECCOB U
anmnapaToB XMMHY€CKOM TEeXHOJIOTrHH»

1. lleab AUMCHMIUVIMHBI: CYIIECTBEHHO pAaCUIMPUTh, CHCTEMATU3UPOBATH U
WCIOJIb30BaTh HA TMPAKTUKE 3HAHUW OCHOB THUIPABIMYECKHX, TEIUIOBBIX H
MaccOOOMEHHBIX MPOILECCOB XUMUYECKOM TEXHOJOTUH, MO3BOJISIONINX BBITYCKHUKAM
OCYILIECTBIISITh ~ HAay4yHO- HCCJIENOBAaTENbCKYI0 M  IPAKTUYECKyl0 paboTy Ha
MPEeANPUATHSIX.

2. B pe3ysbTate u3yueHusi JUCHUILIUHBI CTYAEHT J0JIKEH:

Obnadams CIETYIOIIMMA KOMITETCHIIUSIMU:

- CIIOCOOHOCTh NPHUHHMMATh KOHKPETHbIE TEXHUYECKHE pelIeHUs MpH pa3padoTke
TEXHOJIOTMYECKHUX IPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTUHU C
YUYETOM IKOJOTHYCCKUX MOCIeACTBHM uX npuMenenus (ITK-4);

- CIIOCOOHOCTh  BBISBIISITh U YCTPAHATH OTKIOHEHHUS OT PEKUMOB  PabOTHI
TEXHOJIOTMYECKOr0 00OpYyJIOBaHUS U MapamMeTpoB TexHosorudeckoro mporecca (I1K-
11);

- CIOCOOHOCTH TUUIAHUPOBATh U MPOBOAUTH (PU3MUECKUE U XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY MX pe3ylbTaTOB M OIICHMBATh IOTPEIIHOCTH, BBIJIBUTaTh
TUNOTE3bl U YCTAaHABIMBATH TPAHUIBI HMX MPUMEHEHHs, NPUMEHSATH METOMbI

MaTeMaTUYECKOTO aHaImM3a u MO/JICITUPOBAHHS, TEOPETUYECKOTO u
sKcrepuMeHTanbHoro uccienosanus (ITK-16).
3namo:

- MCTOJbI pacucTa TCIJIO- U MacCOOOMEHHBIX arraparosB;
- OCHOBHBIC ITPUHIUIIBI OpraHrU3alluy IMpOLEeCCOB XHUMHUYECKON TEXHOJIOT 5058

- TUIIOBBIE MTPOLIECCHl XUMHUECKON TEXHOJOTUH, COOTBETCTBYIOILIUE AMMapaTh
Y METOJIbIUX pacyera;
- METO/IbI COCTABJICHUS TEXHOJIOTHUYECKUX CXEM C HAHECEHHEM BCEX alMapaToB.
Ymemo:
- COCTaBJISITh MaTePHAIILHBIE U TETIOBBIE OAIAHCHI I CUCTEM Ia3-KUAKOCTh;
- pacCUMTHIBATh MapaMETPhI TEIJIO- 1 MACCOOOMEHHOTO 000PYIOBAHUS M HACOCOB;
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- moaduparh  CTaHAapTHOE OOOpYJOBaHWE, HCIOJIB3YeMOE B
XUMUYECKOMITPOMBIIIICHHOCTH.

Braoems:

- METOJI0JIOTHEN pacueTa OCHOBHBIX I1apaMETPOB TMAPOMEXAHUYECKHX,
TEIUIOBBIX UMAaCCOOOMEHHBIX MPOLIECCOB;

- OCHOBaMM NPaBUJIBHOTO NI000pa TEIIO 1 MacCOOOMEHHOIO 000PYI0BaHUS;

- METOJaMH COCTaBJIEHHUS TEXHOJOIMYECKHUX CXEM U IpauyecKoro
M300paKEHUSIOCHOBHOTO 000PYIOBAHHSL.

3. KpaTkoe coep:kaHue THCHMIJIMHBI:

Beenenune. Onucanne NpUHIUIHAIBHON CXEMbI pEKTU(PUKAUMOHHON YCTAHOBKHU
HernpepbelBHOrO JieiictBus. CpaBHeHME U 00JacTH MNPUMEHEHHsS HACaJOYHBIX M
TapeabyaTbiX KOJOHH. llocTpoeHue paBHOBECHON JIMHUU Ha OCHOBE IOJYYEHHBIX
WHJUBUAYAJIbHBIX 3a/laHUH.

Pasnea 1. Pacyer pekTudUMKAIMOHHON KOJOHHBI. Pacuer HacagoyHOU U
Tapeab4aToil peKTU(UKAIMOHHOW KOJIOHH HENpPEpPBIBHOIO AEWCTBUS. MarepHalbHbIN
OanmaHCc KOJIOHHBI. PacueT MuHMManbHOTO U padouero guermosoro yucia. [Tocrpoenne
pabouunx nmuHUMA. PacueT ckopocTu mapoB U nuaMerpa KoJIoHHbBI. OnpeneseHue BhICOThI
anmapara. Pacder rufpaBIu4ecKoro CONMpoOTHBIEHUS KOJOHHBI. CpaBHEHHE JAaHHBIX
pacyera HacCaJJOYHOM M Tapeiab4aTo KoJOHH. COnoCTaBIE€HUE JaHHBIX, TOJTYYEHHBIX IO

MporpaMMaM KOMIBIOTEPHBIX UPYYHBIX pacieToB. BhIOOP KOJOHHEI.
Pa3znen 2. Pacuer W BbIGOP Temio0OMeHHMKOB. Pacuer u BBIOOp
TEMI000MEHHUKOB(UCTIAPUTEISI, KOHIEHCATOPa, MOJI0TPEBATENS, XOJIO0UITbHUKOB
TUCTUIUIATA B KyOOBOTO ocTaTKa)mo oobmiei cxeme. ComocTaBieHUE TaHHBIX,
MOJIyYEHHBIX O MporpamMmaM KOMIBIOTEPHBIX UPYYHBIX PACUETOB.
I'mapaBnuueckuii pacdyet. Beibop onTuMaasHOTO BapraHTa TETUIO0OOMEHHHUKA.

Pasnen 3. I'mapoamnamuyeckue pacderbl. Pacyer ruapaBInyecKkoro
COMPOTHBIIEHUSI TPyOONPOBOAOB. Pacuer onTUManbHBIX TUAMETPOB TPYOOIPOBOIOB.

Pacuer 1 moxbop Hacocos.

Paznen 4. [I'paduueckoe odopmiaenue. TexHosiornyeckas

cxema.

PGKTI/I(bI/IKaI_[I/IOHHaH KOJIOHHa OIpCACICHHOI0 THUIIA C I/1306pa)KeHI/IeM I[eTaJ'Ieﬁ

KOHTAKTHBIX JIEMEHTOB, pPaCCUNTAHHBIX B pazjaene 1.
4. O0beM y4eOHO# TUCIUIIMHBI

" B 3aueTHBIX B akanem.
Buner yueGHO paboThI
eIMHUIIAX qacax
O01mas Tpy10eMKOCTh JUCHHUILINHBI 110 y4e0HOMY IIAHY 2 72
KonTakTHasi padora — aynuropHbie 3ausaTus (KP): 0,11 4
Jlexun - -
[Ipaktuueckue 3anstus (I13) 0,11 4
Jlaboparopusbie 3anstus (JI3) - -
CamocrosiTesbHasi pabora 1,67 64
CaMOCTOATENBHOE N3YUEHHUE PA3JIENIOB JUCIIUILINHEI 1,67 64
Bux uTOroBOro KOHTpOJIA: 3auer (KII)
KoHnTakTHas pabota - mpoMeXyTO4Hasi aTTecTalus 0,11 0,2
IloaroroBka K 3a4eTy C OLIEHKON 3,8
Bunst yueGHOM paboThI B saserHbix B actp.
eIMHUIIAX qacax
OO0mas Tpy10eMKOCTh JUCHHUILINHBI 110 y4e0HOMY IJIAHY 2 54
KonrTakTHas padora — aynuropHnsie 3ansaTus (KP): 0,11 3
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Jlekuuun - -
[Tpaktuyeckue 3austus (I13) 0,11 3
Jlaboparopusie 3anstus (JI13) - -
CamocrosiTesbHas padora 1,67 48
CaMOCTOATENBHOE U3YYEHUE PA3/IEI0B TUCIUIUINHBI 1,67 48
Bujx MTOroBOro KOHTpOJIA: 3auet (KII)
KoHnTakTHas paboTa - mIpoMexyTouHas aTTecTalus 0,11 0,15
[ToaroToBka K 3a4eTy C OICHKON 2,85

5.3 ucuunjuHbl 4acTH, POpMHUPYEMOH YYACTHUKAMH 00pa30BaTeIbHbBIX OTHOIIEHH
(MM CUMITHHBI IO BHIOOPY)
AHHOTaNUA padoyeil MPOrpaMMbl JUCHUTITIHHBI

(((I)apMaKOJIOFI/I‘IeCKH AKTHBHbBIC BE€HICCTBA U JICKAPCTBCHHLIC (l)OprI B XMMHYeCKOM
TEXHOJOI'uMn 6I/IOMaTepHaHOB»

1 Hdeab AucuMnIMHbl — IpuoOpeTeHre 00yJarolMMICs 3HaHUH, yMEHUH, BIaJIeHU U B
(hopMUPOBAHUHM KOMIIETCHITNI B 00JIacTH pa3pabOTKH, UCCIEAOBaHUS, MPOU3BOJICTBA U aHAIIN3A
JIEKapCTBEHHBIX (OpM OHOJIOTUYECKH AKTHBHBIX BEIIECTB C MCIIOJIb30BAHUEM pPa3IMUHBIX
OromaTepHaoB.

2 B pe3yJbTaTe U3yYeHHUs JUCHUILUIUHBI 00yYAI0IIUICS T0JIKEeH:
Obaadams clenyOIUMUA KOMIIETEHIMSIMA U HHIAUKATOPaAMU UX JTOCTHKEHUS:
[1K-4.1, [1K-4.2, TIK-4.3, [1K-6.1, TIK-6.2, [IK-6.3

3nameo:

— kiaccudukanuio papMaKkoJIOTHYECKH aKTUBHBIX BEILIECTB;

— ocHOBHBIC (papMakosiornueckue 3PGEKThl, MOHATHUS METa0OJUT, AHTUMETa0OJIHT,
OTIpEJICIICHUE «PELEITOPY, TUIIBI PEEHTOPOB;

— OCHOBHBIC ITOAXOJbI K CHHTE3Y aHTI/IMeTa6OJ'II/ITOB;
— TCXHOJIOTHUIO I'OTOBBIX JICKAPCTBCHHBIX (1)OpM;

— YCTpPOWCTBO M MPUHIMUIBI JEHCTBUS OCHOBHOTO OOOPYHOBaHUS [UIS TOJMY4EHUS
JIEKapCTBEHHBIX (hopM;

— IIPUHIMUIIbLI BbI60pa HeﬁCTBYIOIHHX H BCIIOMOI'aTCIbHBIX BCIIICCTB, paCTBOpHTeHeﬁ,
O60py,[[OBaHI/I$I AJI TIOJTYYCHU S JICKAPCTBCHHBIX (I)OpM;

- HOPMATUBHO-TCXHHUYCCKYIO HNOKYMCHTALIUIO, PCTIAMCHTHPYIOUIYHO IIPOU3BOACTBO
JICKApCTBCHHBIX IPCIIAPATOB,

— KOHTPOJIMPYEMBIC MapaMETpbl U OCHOBHBIC MCTOJbBI KOHTPOJIA KadeCTBa HCXOIHOI'O
ChIpbd U I'OTOBOTO ITPOAYKTA,

— MCTOJbI pCTrCHECPpAllUN paCTBopHTCHCﬁ, yrujim3anuu OTXO40B U OUYUCTKU CTOYHBIX BO.

Ymemy:
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— paboTath CO CHEUUANbHOW JIMTEPATypOil: PETHCTPOM JIEKaPCTBEHHBIX CPEICTB,
I'ocynapcreennoit @apmakorneeii PO;

— COCTaBUTb TEXHOJIOTMYECKYIO U aIlllapaTypHYIO CXEMBbI IIPOU3BOJICTBA JIEKAPCTBEHHBIX
MPErapaToB U TOTOBBIX JIEKAPCTBEHHBIX (PopM;

- pa3pa60TaTb U OCYHICCTBJIATH MCEPOIPHUATHA 110 OINTUMH3AlMK IIPOLECCOB, II0
IOBBIIIEHUIO 0€30IaCHOCTH U SKOJOTHYHOCTH IMpoOU3BOACTBA.

Braoemy:

— HaBbIKaMH pabOTHI B TaOOpPaTOpPUM, METOJAMHU CHHTE3a M aHaiIHu3a (papMaKkoIOrHueCcKu
AKTUBHBIX BEIECTB;

— HaBbIKAMHU HCIOJB30BaHUS HOPMATUBHOM JOKyMEHTaluu (3akoHojarenbHas Oa3a,
BEIyLIME MUPOBbIE (papMaKoIen) B IPOU3BOJICTBE JIEKAPCTBEHHBIX CPE/ICTB;

— HaBBIKaMH MPOBCACHHUA TCXHOJIOTHYCCKHUX paCLIéTOB IMpOMU3BOJACTBA TOTOBBIX
JICKApCTBCHHBIX q)OpM, IMMOKUCKa ONTUMAJIBHOI'O MoAXO0Ja K PCIICHUIO IMMPAKTUYCCKUX BOHpOCOB.3
Kpartkoe coaepxanue 1uCHUIIMHBI

8 cemecTp
Pa3zoen 1. @apmaxonocuuecku akmusHnvie geuyecmesa
Brenenue. llenu w 3amaum TUCHUTIIMHBI B MOATOTOBKE OakajaBPOB XUMHKOB-TEXHOJIOTOB B
MEJIMKO-OHOJIOTHYEeCKMX oOyacTax. VMcropus MHpOBOW W OTEUECTBEHHOW (hapMaKOJIOTHH.
JlexkapcTBeHHbIE cpeAcTBa W uX Kiaccuukauud. OCHOBHbBIE paszensl  (apMaKOJIOTHH:
(hapmMakoOKMHETHKA U (papMaKoTMHAMHKA.
1.1. ®dapmakokuHeTHKa. 3agaud, peniaeMbie (HApPMaKOKHHETHUSCKUMH HCCIICIOBAHHUIMMU:
BcachlBaHUE, paclpeiesicHue, IeMOHUpOBaHUE, METabodM3M M BbIBEJCHUE JIEKaPCTBEHHBIX
cpenctB. CrnocoObl BBeIEHUS! JIEKAPCTBEHHBIX BEIIECTB B OPraHM3M 4YEJIOBEKA: IHTEPAIBbHO
(opanpHO, CYOIMHIBAJIbHO, PEKTAILHO), MapEHTEPATbHO (MHBEKIMH W WHQY3UU TI0JKOXKHO,
BHYTPUMBIILIEYHO,  BHYTPUBEHHO),  TpaHCAEPMalbHO. MeToAbl  OLEHKH  BCAChIBAaHUS
JIEKapCTBEHHBIX BeIIeCTB. MeTOo/Ibl OIEHKU JeMOHMPOBAHUS, MeTaboiu3Ma M BbIBEICHUS
JIeKapCTBEHHbIX BellecTB. [loHaTHe OMOoA0CTYTHOCTU U OMOAKBUBAJIEHTHOCTH.
®dapmakoguHamMKKa. 3ajadyd, pemaecMmble (papMakOJMHAMHUYECKUMU HCCIEI0BAHUSIMHU.
dapmakoperentopsl. BzanmoeiicTBre O10I0rMYeCK! aKTUBHBIX BEIIECTB € pelenTopamMu. TUIIbI
perenTopHbix cucteM. PapmMakoMHAMUYECKUI TUM B3auMoAecTBUsI. CHHEPTU3M U aHTarOHU3M.
AnTtumetabonutel. Dd¢deKkThl MeIuaTopoB. ATOHHUCTBI W AHTArOHHUCTHI PA3JIMYHBIX THUIIOB
PELEenTOPOB.
1.2. ®usnonoruyeckue acmekThl AEHCTBUS OMOJIOTMYECKH AKTHBHBIX BellecTB. DU3MOJIOTHS
MeMOpaHHbIX mpoieccoB. Ctpoenne u (yHkuu MeMmOpaHHbIX OenkoB. MoOHHBIE KaHANbl U
aKTUBHBIE TpaHCMEMOpaHHbIE CUCTEMBI. DJIEKTpUYecKas MoJsIpu3aus MeMOpaHsbI.

®usnonorus HelipoHoB. CTpoeHue HelipoHa. OHHBIN MeXaHU3M IeHepalui NoTeHIHaa
NeVCTBHS U JIOKATbHBIX 0TBETOB. Kimaccudukaius u cTpoeHre HEPBHBIX BOJIOKOH. OCOOEHHOCTH
MPOBEJICHUS BO30YKIEHUS IO MUETTUHOBOMY U O€3MHUEIIMHOBOMY BOJIOKHY.

O®usnonorusg  Meiml.  CTpoeHHME  MBIIIEYHOTO  BOJIOKHA.  AKTHHO-MHO3WHOBBII
XeMOMEXaHMYEeCKUi mpeoOpa3zoBaTenb. MeXaHHMKa M BUIBl  MBIIIEYHOTO COKpAIECHUS.
[TonepeuHo-nonocaTele M TJIAJKOMBIIIEUYHbIE CTPYKTYpPbI, KapAHMOMHOUUTHI. CXOACTBO H
pasnuuusi B CTPOCHUH U CBOMCTBAX.

@DU3NOJIOTHS CUHAIICOB. DJIEKTPUUECKUN U XUMHUECKUN CHHAIBI. DTarbl CHHANTHYECKON
nepenaun. Knaccudukaiys CHHAIICOB.
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1.3. HeiipomenuaTopsl, UX aroHHCTBI M aHTaroHUcThl. Helipomemmaropsl. Kiaccudukanus
HEHPOMEINATOPOB B 3aBUCUMOCTH OT XUMUYECKOH Npupoasl. KomennaTopsl 1 MOYISTOPHI.

AUEeTWIXOJIUH. H-, M-XOJIMHOpeluenTopsl. MyckapuH U HUKOTHH. HeratuBHoe BiMsAHUSA
KypeHust Ha opranu3M. Krnaccudukanusi JeKapCTBEHHBIX IMpenaparoB, ACHCTBYIOMIMX Ha
XOJIMHEPTrUYECKYIO CUCTEMY.

Hopanpenanun. Kiaccupukanus wW  MeXaHU3MBI  JCHCTBUS  aApEHOPELETITOPOB.
Knaccugukanus BemiecTs, ASHCTBYIONIMX HA aJpEHEPTHYECKUE CHHAICHI: aJJpEHOMUMETHKH U
aIpeHOOJIOKATOPBI, CAMITATOMUMETHKH U CUMITaTOJTHTHKH.

Hodamun. CTpoeHHe U MEXaHU3MBI JIEHCTBUS HO(PaMHHOBBIX PELETITOPOB. ATOHUCTHI U
aHTaroHucTsl D-penentopos.

Ceporonun. Knaccudukamuss  S-HT-peuentopoB. AroHWCTHI W aHTarOHUCTHI
CEpPOTOHMHOBBIX PELIENITOPOB.

l'ucramun — wmeamarop BocnaneHus. Kitaccuukaiys THUCTaMUHOBBIX PpPELENTOPOB.
AHTUTHCTaMUHHBIE MTpENapaThl.

HeitpomequaTopbsl-aMMHOKHUCIIOTBI, WX AarOHUCTBl W aHTAaroHUCThl.  Bemectsa,
neiicreyroniue Ha 'AMK-HeiipomeauaTtopHsle npouecchl: 0apOuTypaThl U TPAHKBUIIU3ATOPBHI.

OnuousHble peUenTopbl M UX poJib B TEpanuud OO0JIM. ATOHHUCTBI M AHTarOHHCTHI
OMHOUAHBIX perenTopoB. ONacHOCTh Pa3BUTHS JIEKAPCTBEHHOM 3aBUCUMOCTH. MopduHu3M.

9 cemecTp

Pasoen 2. Texnonozuu pazpabomru u u320moeeHuss OCHOBHbIX JIeKaApCMEEeHHbIX hopM

2.1. OCHOBHBIC TEPMHHBI U IOHATHS.

2.2. Knaccuduranus JeKapCTBEHHBIX (OPM TIO arperaTHOMy COCTOSIHUIO, THITY JWUCTIEPCHBIX
CUCTEM, IYyTSAM BBEICHHS B OpraHu3M (SHTEpaibHbIE U MapeHTEpabHbIE), TI0 MPUMEHEHHUIO,
JO3UPOBAHUIO.

2.3. KoHTponp KayecTBa MCXOJHOTO CBHIPbSl, IMPOMEXYTOUHBIX MPOIYKTOB M TOTOBBIX
JIEKapCTBEHHBIX (OPM.

2.4, TexHomorus SKHAKUX JIEKapCTBEHHBIX (opM. OOmas xapakTEepUCTHKA IKUIKUX
JIEKapCTBEHHBIX (JOPM: PaCTBOPHI, CUPOIIBI, CYCIIEH3UH, SMYJIbcuU. CTepUIIbHbBIE U alTUPOT€HHBIE
JIeKapcTBeHHbIE (POPMBI: 00111as XapaKTepUCTHKA, Kilaccudukamus, TpedoBanus. [IpoMplinenHoe
MIPOU3BOJICTBO KHUJIKHUX JIeKapcTBEHHbIX (opM. OCOOEHHOCTH MPOU3BOJCTBA HEKOTOPBIX
MHBEKIIMOHHBIX JIEKAPCTBEHHBIX (HOPM.

2.5. Texnonorusi TBEPABIX JeKapcTBeHHBIX (GopMm. TexHosorus mopomkoB. XapaKTepUCTHKA
TabJIeTOK Kak JieKapcTBEHHON (opmbl. OCHOBHBIE TPYIIBI BCIIOMOTraTeNbHBIX BEIIECTB B
MIPOU3BOJICTBE TalNeTOK. BpiOOp TexHOJIOTHH TaOIEeTUPOBAHHUS B COOTBETCTBHH C (U3UKO-
XUMHYECKUMU U TEXHOJOTMYECKHMMH CBONCTBAMHU TaOJIETUPYEMBIX MacC. TeXHOIOTHYeCKHii
MpoLIecC MPOU3BOJICTBA TAOJIETOK: MPsIMOE MpPEeccoBaHue, rpanynupoBanue. [lokpeiTe TabneTok
000JI0UKaMH: TPEeCCOBaHHbIC, MIIEHOUHBIE U JPAXUPOBAHHBIC MOKPHITUSA. TpUTypalliOHHBIE
tabnetku. KouTponp kadectBa Tabmerok. ['panynel. Mukpoapaxe. Crancynsl. [paxe.
TexHonoruu noay4eHusl.

2.6. TexHosoTHs MATKHX JIeKapCTBEHHBIX (popm. OO11ast XapaKTepUCTUKA MITKUX JIEKaPCTBEHHBIX
¢dopm: maszm, renu, cynno3uropuu. CoBpeMeHHbIE TPeOOBAHUSA K SMYJIbCHOHHBIM U TE€JIEBBIM
ocHoBaM. KoHTposp kadyectBa. TexHonoruss M CTaHZapTH3alus Treled W Ma3ed Ha
bapmaneBTHUECKUX TpeAnpusaTUax. Cynmo3uTopuu: onpeneneHue, oomue cBoicTBa. Crocoobl
IIOJIyYEHUS CYIIIO3UTOPUEB B IPOMBIIIJIEHHBIX YCIOBUSX.

2.7. Texnomorusi ra3000pa3HbIX JieKapCcTBEHHbIX (opM. DapmaneBTUYECKHE adpO30JIH:
XapakTepUCTUKa M Kiaccupukanusa. Buapl a’po30ibHBIX cUCTEM. TeXHOJOrHus pa3indHbIX
a’p030JIbHBIX cHcTeM. TpeboBaHus 1 0COOEHHOCTH TEXHOJIOTUH IJ1a3HbIX JIEKAPCTBEHHBIX (POPM.

4. O0beM y4eOHOI 1M CUMILINHBI:
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Cemectp
Bcero
Bun yae6HO#I paboThI
3E Axan. 3E Axan. 3E Axan.
9. 4. Y.
OO0mmast TpyI0eMKOCTh TUCIIUATITHBI 16 576 / 252 9 324
KonrakTHasi paboTa — ayMTOpPHbBIE 0,88 32 0,44 16 0,44 16
3aAHATHA:
Jlexun 0,88 32 0,44 16 0,44 16
[Ipaktuueckue 3ausatus (I13)
CamocTrosTeabHas padora 15,12 | 544 6,56 236 8,56 308
KonTakTHast camocrosiTenbHas padoTa 0,6 0,2 04
CaMocTosTeNnbHOE U3YUCHHE Pa3JIeNIoB 1512 | 531 .56 939 8.56 299
IOUCIIUTIIINHBI )
KonTposs 12,4 3,8 8,6
3auer ¢
Buja uTOroBOoro KOHTpOJIs: 3auver .
OI[EHKOM
Cemectp
Bcero
Bunx yaeOHoM paboTh
3E Axan. 3E Axan. 3E Axar.
. . q,
OO6murast TpyA0€MKOCTh AUCITUTLTHHBI 16 432 / 189 9 243
KonTakTHasi paboTa — ayIuTOpHbIE 0,88 24 0,44 12 0,44 12
3aHATHS:
Jlexkuuun 0,88 24 0,44 12 0,44 12
[Ipaxrudeckue 3ausatus (113)
CamocTosiTebHas padoTa 15,12 | 408 6,56 177 8,56 231
KonTakTHas camocrosiTenpHas padoTa 0,45 0,15 0,3
CaMoCTOsTENBHOE U3YUCHHE PA3JIETIOB 1512 | 531 6 56 939 8.56 299
JIMCITUTUTAHBI :
KonTpons 9,3 2,85 6,45
3aver ¢
Bua uTOroBoro KOHTpoOJIS: 3auer .
OIIeHK Ot

AHHOTanus pado4eil MPporpaMMbl AW CHUIIJIUHBI

«OCHOBBI KOJLUIOHWIHOH XHUMHH BBICOKOMOJICKYJISAAPHBIX COeTUHEHHI 1 KOHICHTPUPOBAHHDBIX

AUCNEPCHBIX CUCTEM B XHMHYECKOH TEXHOJIOT U 6I/IOMaTepI/IaJIOB»
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1 Heabp aucuunmMHbl — QOPMUPOBAHUE Yy OOYYAIOIIMXCS CHCTEMAaTH3UPOBAHHBIX 3HAHHUK 00
0COOCHHOCTSIX TOBENEHUS MOBEPXHOCTHO-aKTUBHBIX BemecTB (IIAB) Ha pasnuuHBIX rpaHHULIaX paszaena
¢$a3, 0 KOIOMAHO-XMMHUYECKUX CBOWCTBAaX BBICOKOMONEKYJSIpHBIX coeauHeHuit (BMC), o cmocobax
cTabunu3aluy JucrepcHbIX cucteM mpu nomomy ITAB u BMC, a Takxke monmydeHue U MOCIeAyromee
MpUMEHEHNE CTYACHTAaMHU KIIOYEBBIX IMPEACTaBICHUN O CBOWCTBAX, METOJaX IOJYyYEeHUS U aHaIn3a
JMCTIEPCHBIX CUCTEM; METOIOJIOTMUECKHIX TOAX0/I0B, HAPABJICHHBIX Ha pellleHre MPOOIIeM, CBSI3aHHBIX C
TEXHOJIOTHEH U UCTIONB30BAHNEM JUCTIEPCHBIX CHCTEM B Pa3lIMYHBIX 00NACTAX HAYYHOU M MPAKTHYECKOH
JeSITeIbHOCTH YeIOBEKa.

2 B pe3yJibTaTe H3y4YeHUsI AU CHHILTHHBI 00yYaIOIIUICS T0JKEH:
Obnadamuv CAENYOIMUMA KOMIIETSHIIMSMY M WHIAMKATOPAMHU UX JOCTHIKCHUS:
I1K-4.1, TIK-4.2, TIK-4.3, I1K-6.1, I1K-6.2, T1IK-6.3

3uameo:

— COBpEMEHHEBIE TIpeicTaBIeHHs 00 ocobenHocTsx crpoenns [IAB u BMC;

— COBPEMEHHBIE MTPEJICTABICHUS O TEPMOJIMHAMUKE TIOBEPXHOCTHOIO CJIOS;

— COBPEMEHHBIC TEHICHIIUN PAa3BUTHSI HAHOTEXHOJIOTHH;

— OCHOBHBIE CITOCOOBI MOJIYUEHHUSI U CTaOMJIM3alMK TUCIIEPCHBIX cHcTeM, coiepxamux [TAB u
BMC, obGnact mprMeHEHHsI TAKUX KOMITO3HUIIHIA;

— ocHOBHEIC MeTonbI aHanu3a [1AB;

— COBPEMECHHBIE METOJIBI OTPEICTICHIS Pa3MEpOB YACTHIl M UX yICTbHOU MOBEPXHOCTH;

— OCHOBHBIC BUIBI TUCTIEPCHBIX HATIOTHUTEIICH;

— OCHOBHBIE OCOOCHHOCTH M 3aKOHOMEpHOCTH ajacopOiiuu [TAB u monMMepoB U3 pacTBOPOB;
— METO/IbI OIIEHKH arperaTUBHON YCTOWYHBOCTH TUCTIEPCHBIX CHCTEM.

Ymemeo:

- BBI6paTI> HanOoJiee TEXHOIOTHUECKH IMPUMEHUMYIO CXEMY IOJIYICHUA ,I[PICHCpCHOfI CUCTCMBI C
3aaHHBIMHA XapaKTEPUCTUKAMU

— 000CHOBATh NPUMEHEHHE PA3IMYHBIX CTAOMIIN3aTOPOB MPH NOITYYEHUH AUCIICPCHON CUCTEMBI;

— TOoNy4yaTh [JUCIEPCHBIE CHCTEMBl C 3aJaHHBIM KOMIUIEKCOM TEXHOJOTHYECKUX |
MOTPEOUTEITHCKAX CBOMCTB.

Braoemy:
— OCHOBHBIMH METOJIaMH KOJIJIOMTHOW XWMHUU TIPH pa3pabOTKe COCTABOB Pa3IMYHOrO HA3HAYCHHS,
— METOJaMU UCCIE0BAaHUS BOAHBIX U HEBOAHBIX pacTBopoB I[IAB u BMC;

— MCTOAAMU HUCCICAOBAHUA TAKUX NUCIIEPCHBIX CUCTEM KaK 30JIU, I'CJIN, SMYJIbCUU U CYCIICH3UU.

3 Kpartkoe coaep:kanue Iy CHUILIHHBI

8 cemecTp
Beeoenue
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I[TAB, uX OCHOBHBIC (DYHKIIMM M OCOOCHHOCTH TIOBEICHHUS B OMOMEIUIIMHCKMX KOMIO3HIMsIX. BMC,
0COOCHHOCTH WX CTPOCHUS W TIOBEACHUS B Pa3IMUHBIX JUCIICPCHOHHBIX cucTeMax. HeoOxomumocTh
cTadunu3aImu OMOMEIUIIMHCKIX KOMIO3uIui. OOIMe NpeCTaBICHUS 0 TEXHOJIOTMH OMOMEIUIIMHCKUX
KoMno3unui, crmocodax cuureza ITAB u BMC, Mmeromax ux anamusa. Mcmonas3oBanue ITIAB u BMC B
OHOMeTUIIHE.

1.1. ©opmuposanue mexchasnou nosepxHocmu

MexdasHas MoBEpXHOCTh — (POPMHUPOBAHUE U METOMIBI cclienoBanus. OnperereHre Mexx(asHoro HaTsHKCHHS
Ha pa3IM4HBIX TpaHMIax pazaena ¢as. OcodenHoctu ctpoeHus [TAB 1 ux noBeeHus Ha pa3IMUHBIX TPaHUIAX
pasnena ¢as.

1.2 Opeanuszosannvie ancambau monexyn IIAB. Ananuz [IAB

Anamus [TAB. CoBpeMeHHbBIE METO/IbI (PM3UKO-XUMHYECKOro aHam3a. OnpeeieHie KOIONTHO-XUMHUUSCKUX
xapakrepuctuk pactBopoB ITAB. Ipumenenue [TIAB B kauecTBe SMyJbraTopoB, CTaOMJIM3aTOPOB, MOIOIINX
kommo3uiuid. CoBpeMeHHble MeTojibl cuHTe3a [TAB. CoBpeMeHHOE aHAMTUYEeCKOE 000PYI0BaHHE.

1.3. Omynvcuu. Muxpoamynvcuu. Muxpoxancyiuposartvie cucmemol

Krnaccudukamms smynscnit. Ilomydenne sMynmbcHii M WX OCHOBHBIE XapaKTEPHCTHKU. Makpo3MysIbCHH.
Hanoamymecun. Mukposmysnbcun.  [IpiMeHeHne SMyiIbCHOHHBIX (DOPM B MHIIEBOW IPOMBIIIIEHHOCTH,
MenunyHe u ¢apmarieBTHKe. Be3nukyiabl — 0COOEHHOCTH CTPOEHHSI M CBOMCTBA. MUKpOKArCyIHpOBaHHbIE
CUCTEMBI, KaK HaHOpeaKTOpbl. I1omydeHre BATAMUHHBIX KOMILJIEKCOB.

1.4. Obwas xapaxmepucmuxa 6b1COKOMONEKYAAPHLIX COCOUHEHULL

OOmmass XapakTepUCTHKa TMOJMMEPHBIX BEIIECTB, OCHOBHBIC TOHATHS W TepMUHBL. JIMHeiHbIe,
Pa3BETBIICHHBIE M CETYAThIe MONUMEPHI (TpuMephl). [lomuMepu3auoHHbIe U MTOJHUKOHICHCAIIMOHHBIC
METOMBI TOJIYICHUS TOJIUMEpOB (MpUMephl). MeToasl CHHTE3a MOJMMEPOB: B Ta30BOW ¢aze, OiodHas
MOJIMMEpHU3allisl, MOJMMEpU3als B PacTBOpe, SMYJIbCHOHHAS M CYCIICH3WOHHAS TIOJMMEpPHU3AIHSL.
OcobenHoctn 3TUX MeToJioB. Krnaccupukarus molIuMepoB MO XUMHUYECKOMY COCTaBY: MPHUPOIHBIE,
CHHTETHYECKHE, MOANGHUIINPOBAaHHBIC, TOMOIICIHBIC, TeTepoIenHble, (mpuMepsl). Kiaccubukamms
MOJMMEPOB MO  (PU3UKO-XUMHUYECKAM CBOWCTBAM: THOKOIENHBIE W JKECTKOICTHBIC MOJIMMEPHI,
TEPMOIUIACTBI, PEAKTOIIACTHI, TUIACTHKH U 3JIACTOMEPHI (TIPHMEPHI).

1.5. Pacmeopbi noaumepos u 0cobenHocmu ux oo6pa3o8aHus

OcobeHHOCTH pacTBOpeHUs1 monmMepoB. JIBe crammm pactBopeHusi. HaOyxaHme MeEXCTPYKTYpHOE,
BHYTPHUCTPYKTYPHOE, OIrpaHMYCHHOE, HeorpaHuueHHoe. @Dakroppl, BIUOIKME Ha HaOyxXxaHHE W
pactBopeHrne nonuMmepoB. Kunernka HaOyxaHus. TepmoanHamuka HaOyXxaHUsl M PacTBOPEHHUS
MOJMMEPOB. DHTaNbIUA cMemeHns. KomOrnHaTopuanbHast 1 HEKOMOMHATOpHAJIbHASI SHTPOIMHNS CMELLICHHUS.
Bosmoxkubie BapuanTsl cootHomennii AH u AS mpu pactBopennn monmmepoB (mpuMmepsl). laBieHue
HaOyXaHMs, OCMOTHYECKOE J[aBJEHHE PpAcCTBOPOB IOJMMEPOB. YPaBHEHHE COCTOSHHS pacTBOpPOB
monumepoB. [lepBerii, BTOpol (A2) W Tpermid BupHadbHble KOdQPumentel. Kaccudukarus
pacTBOpHUTENEH M0 UX TEPMOJMHAMUYECKOMY CPOACTBY K MOJUMEPY. DKCIEPUMEHTAIBHOE Ollpee/ieHIE
MOJIEKYJIAPHON MacChl U BEIMYUHEI Ay.

Cratuctuueckas Teopusi pactBopoB nonumepoB dnopu-Xarruaca (©X). YpaBHeHHE COCTOSHUS
pactBopoB mnonmumepoB @DX. Koncranta XarrmHca. Kiaccubukamuss pacTtBoputenell 1Mo  ux
TEPMOJMHAMUYECKOMY CpPOICTBY K monumepy. Kondopmannum MakpoMmMonekysl B 3aBUCHUMOCTH OT
TEPMOJIMHAMUYECKOI'0 CPOACTBA PACTBOPHUTENS (OT BEIMYMHBI KOHCTaHTHI Xarruaca). CBsi3b KOHCTaHTEI
Xarruuca ¢ Az. DKCiepUMEHTaAIIbHBIE METO/IbI ONPEAETICHNS KOHCTaHThl Xarrunca. Temmepatypa @nopw,
€€ 3HaueHMeE IS OLIEHKU XapaKTEPUCTHK MaKpOMOJIEKYJI B PAaCTBOpaXx, IKCIIEPUMEHTAIBHOE OIPE/IEIIEHUE.
Kondopmanuu makpomosnekyia B ® — ycIoBUsIX.
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[IpaBuio a3 'mbOca ans cucreM monuMep-pacTBoputens. Juarpammel coctosiHus. bunonans,
(hazoBoe cOCTOSIHUE MMOTMMEPHOr0 PacTBOpa BhILIE U HIKE OMHOAa . Pa3oBble JUarpaMMbl COCTOSIHHS C
Bepxuel (BKTC) unu amxneit (HKTC) kputndeckumu temnepatrypamu cMmemieHus. 3aBucumoctu BKTC
n HKTC or monexymnspHoil Maccel monumepa. s pacTBopoB, kakux noiaumepo xapakrepHsl BKTC u
HKTC (mpumepsr)? Cnenuduka npuroroBnenus pactsopos ¢ BKTC wmm HKTC.

1.6. Xapaxmepucmuxku Makpomonexkyi  pacmeopax

CpenneuncioBasi, CpeIHEMaccOBas M CPENHEBSI3KOCTHAS MOJEKYIsipHbIe Macchl. COOTHOIICHHE
MEKAY HUMH JUIS ToiauaucrepcHbix cucreM. Koaddunument nomuaucnepcnoctu. AuddepeHnmanpabie
KpHUBBIE MOJIEKYJIPHO-MacCOBOTO pacnpeneneHus. OKCcrepruMeHTalbHbIE METO/IBI
ONpeeNCHUSICPETHEUNCIIOBOM, CPETHEMACCOBOM U CPEIHEBSAZKOCTHON MOJIEKYJISIPHBIX Macc.

TepmonnHamuueckie OCHOBBI  (DPaKIIMOHHPOBAHUS TOMUMEpoB. KpuTHueckoe 3HaueHHE
KOHCTaHThl XarrWHca, MpH KOTOPOM TOJMMEp IIEPecTaeT pPacTBOPATHCS B pacTBopuTene. MeToas
(bpakIMOHUPOBAaHMS MOIMMEPOB: JPOOHOE OCaKAEHHE, JApPOOHOE pPACTBOPEHHE, pas3JeleHHe Ha
XpoMaTorpapuueckux KOJIOHKAX, TypOUIUMETPUUECKOE  THUTPOBAHUE, reJb-TIPOHUKAIOIIAs
xpomarorpadusi. Onvcanue, JOCTOMHCTBA U HETOCTATKH.

[TapameTppl, XapakTepu3yOIHEe pa3Mepbl MaKpPOMOJICKYJ B pPacTBOPE: CpPEIHEKBAIpPaTHIHBIE
pamuyc WHEPIMA W PACCTOSHUE MEXKIY KOHIIAMH MaKpOMOJIEKYNIBl. BUABI MONMMMEpPHBIX Iemneld B
3aBHCHMOCTHU OT MX TMOKOCTH: IIEMH C ITOJIHOW CBOOO0M BpaICHHUS, IIEMH C 3aTOPMOKCHHBIM BpaIllCHHUEM,
MIEPCUCTCHTHBIC TIETTH. Y paBHEHUS CPESAHEKBAIPATHIHOTO panyca WHEPIHH JJIS IIeTed pa3IuIHOro THIIA.
[Tonsitue cratuctuueckoro cermeHta Kyra. COOTHOIICHWE BEIWYMH CTATHCTHYECKAX CETMEHTOB IS
Lened pasiauyHOro THUMA. YCJIOBHS OLICHKH CPEIHEKBAIPATUYHBIX PaJdyCOB HMHEPLUUM U PACCTOSHUUI
MEXAY KOHIAMH MaKpOMOJIEKYJL.

1.7. Memoovwt onpedenerust MOAEKYAAPHLIX MACC NOIUMEPOS

Paccessnne cBera B pacTBOpax momuMepoB. PaccesHune cBeTra AWCIEPCHBIMHA CHCTEMaMH,
pacTBOpaMH, TOMOT€HHBIMH cpefdamu. KomndecTBEHHBIE XapaKTEPHCTUKH CBeTopaccesHus. Teopwus
paccemBaHMs CBeTa MajbIMH dYacThimamu (teopus Penmes). YpaBHeHme Pemes mist cBeropaccesHHs
YacTHIIAaMH HEOONBIINX pa3MepoB. 3aBUCHUMOCTh KO3(PQUIMEHTa MYTHOCTH OT KOHIIGHTparuu |
MOJIEKYIISIPHON MACCHI TIOTMEpA.

Paccesnne cBera MONEKYISIpHBIMH — pacTBopamu  (Teopusi OWHIITEHHa). DIyKTyarun
KOHIICHTpAIMK. YpaBHEHHE KO3(QQHIMEHTa MYTHOCTH, €ro 3aBHCHUMOCTh OT KOHIICHTPAIlUH |
MOJICKYJIIPHON MAacChl ouMepa.

Paccesnmne cBera pactBopamu momumepoB (teopust [leGasi). YpaBHenue JlebGasi, TpaHUIIBI
npuMeHnMocTd. OrmpeneneHne MOJEKYSIpHOM Macchl monmumepoB W Ap meromom Jlebas. SIBnenHue
BHYTPUMOJEKYJSIpHON mHTEepepeHuu. OnpeneneHne MOJEKYIIpHOH MacChl MOIUMEPOB IO YTIIOBOH
3aBHCHMOCTA WHTEHCHBHOCTH pAaCCeSTHHOro cBera (Meron acummerpum J[lebas).  Omnpenenenue
MOJICKYJIIDHOM MacChl IOJMMEPOB M Pa3MEPOB MAaKpOMOJIEKY1 B pacTBOpax METOAOM JBOWHON
AKCTPAIOIIAINY (METOOM 3UMMa).

Bo3moxHbIe KOH(OpMaNK MaKpOMOJIEKYJI B pacTBOpax. 3aBUCMMOCTH KO3 PHUILIMEHTA TPEHHS OT
MOJIEKYJIIPHOM Macchl TOJIMMepa Al Pa3iMyHbIX TUIOB KOH(opMammii Makpomosekynl. Auddysus
MaKpOMOJIEKYJI B pacTBopax. Y paBHeHue ko3 duumenta quddysun B pacTtBopax MoJIMMEPOB, €r0 aHAIN3.
Omnpenenenrie MOJEKYJISIPHOH Macchl IMONMMEPOB MeTonoM cBoboanol auddysuun. Cemumenrtanus B
pacTBopax mnonuMepoB. OnpeneneHUe MOIEKYISIPHOHM Macchl IOJIMMEPOB METOJIOM CKOPOCTHOM
celMMEHTallMu. Peomornyeckue cBoWcTBa pacTBOpOB monuMmepoB. OTHOCUTENbHAsA, yHAENIbHAad,
MIPUBEICHHAs U XapaKTEPUCTHUECKHE BSI3KOCTU pacTBOpPOB. Buckosumerpuueckoe ypaBHeHHE XarTuHca.
OnpeneneHrie MOJIEKYJIAPHON Macchl MOJIMMEPOB BHCKO3UMETPUYECKHM METOAOM. YpaBHeHHe Mapka-
XayBUHKa.
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1.8. Booopacmeopumvle noiumepol

Knaccudukanms BPII (mpumepsr). [ommanexrponuts (I13). OcobGennoctu pactBopenus [10.
3aBUCHMOCTH CTENEHH AMCCOLMALMU HMOHOTreHHBIX rpynn [ID or pH pacTtBopa Mg HOMMKHCIOT U
MoJHOCHOBaHMU. M3MeHeHre KoHpOpMaIuii MaKpOMOJIEKYNl U, KaK CIEICTBHE, MPUBEACHHON BA3KOCTH
pacTBOPOB  OT CTEMNEHM JUCCOIHUAIMM HMOHOTeHHbIX rpynn [ID. BnusHue KOHUIEHTpauuu
HU3KOMOJIEKYJISIPHBIX 3JICKTPOJIMTOB HAa KOHPOpMAIMM MAaKPOMOJIEKYJ] W TIPUBENCHHYIO BSI3KOCTH
pactBopoB. [Tonmnamdonutel. 3aBUCHMOCTh KOH(GOPMALIUK U 3apsaa MAKPOMOJIEKYIN MOIHaM(OIUTOB OT
pH  pacrtBopa. M3osnmekrpuueckas  Touka. Cnenuduyeckue  cBolicTBa  pacTtBopoB 1D,
DNeKTpOKMHETHIECKUE CBOMCTBA pacTBOpOB [13, anekrpodopeTnieckoe TOPMOKEHHE U peNaKCallMOHHBIH
addekr. Paccesiaue ceera B pactBopax [19. CenmumenTtanus B pactBopax [13. Bsskocts pactBopo I10.
DNEeKTPOBSA3KOCTHBIN U MOMUAIIEKTPOIUTHBIN 3 dexTrl. Onpenenenne MoJeKysipHoi Macchl [13.

[pumenenue [13. AncopOunonHas (MocTHYHAS) (QIIOKYJIISIINS U CTAOMIIN3AIHS IUCTIEPCHBIX CHCTEM
I13. Obpa3zoBaHHe KOMITJIEKCOB TTOJIMKUCIOT ¢ KATHOHAMH MeTajioB. Mex¢asHble OIMMEPHBIE MIICHKH.
[TonuAIeKTPONUTHBIE KOMILJIEKCHI, YCIOBUSI OOpa30BaHUS W pa3pylieHHs, 00JIacTH NPUMEHEHUSI.
MuxkpoxkamncymupoBanue. Kommuiekcst BPIT B Tom uwucne u 119 ¢ I[IAB. IlonmumepHsie renu (CTyIHU).
Knaccudukamus reneir. I[ID remn, mexamm3sm ©HaOyxanus. Komrame reneit. Cunepesnc Temnei.
Hcnonb3oBanue renei.

[TonmuaTUIEHOKCH A, TTONMHUITPOIHIICHOKCH]I, TIPOKCAHOIbI, TIOMMBUHUIOBBIA CITUPT, MOIMAKPUIIAMU]
U €ro COIMOJUMEPHI, MOJUBHHIITUPPOIUIOH, TOTHAKPHIIOBAas U IOJWMETAKpUJIOBAas KHCIOTHI,
BOJIOPACTBOPUMbBIC 3(PHPHI [E/UIIOI03bI, KaTHOHHBIE [1D (MOJUMAMAIUIMIAMMETHIAMMOHUN XJIOPHU/I,
MTOJTUKBAPTEHUYMBI ), THAPOKOIIJIONIBI- XUMHYECKHE (DOPMYIIBI, CBOIICTBA, 0071aCTH IPUMEHEHHUS.

9 cemecTp

Pa3znen 2. KoHeHTpUpOBaHHbIE TUCIIEPCHbIE CUCTEMBI

Beeoenue

OObeKTbl OMOMEUIIMHBI U (apMaleBTUKN KaK KIACCUUYECKHUE TUCTIEPCHBIE CHCTEMBI.

2.1. Hanoanumenu

OcHOBHBIE XapaKTEPUCTUKH HAMOJHUTENeH: ¢opMa dYacTull, JUCIEPCHOCTb, y/elbHas
MOBEPXHOCTb. MeTO/ibl OLIEHKH pa3MepoB 4YacTUll. MeTobl MOJydeHHUs] AUCIEPCHBIX YaCTHILI.
[Ipumepsbl HaMOIHUTENEH, UCIIOIB3YEMbIX B (JapMalleBTUYECKUX U OMOMEIUIIMHCKUX MTPOIYKTaX.
2.2. Aocopbyuonunoe moouduyuposarue no8epXHOCMU Yacmuy HanoJHumenell

Ancopbuust ©3 pacTBOPOB HA MOBEPXHOCTH TBEPABIX Tel. AncopOuusi HenoHoreHHbix [TAB u3
MOJISIPHBIX W HEMOJSIPHBIX Cpell Ha MOBEPXHOCTH aJCOPOEHTOB pa3UYHOU MOJISIPHOCTH.
Ancopbuust u3 pactBopoB HOHOTeHHBIX [IAB. Ilpumepsl pemieHuss HEKOTOPBIX KOHKPETHBIX
TEXHOJIOTHYECKHX 3aJ1au.

2.3. MeoicuacmuyHble 83aumooeticmeus 8 OUCNEePCHbIX CUCTNeMax

[TonsiTHE O MOBEPXHOCTHBIX cuiiax 1-To u 2-T0 poaa. PackinHuBarolee 1aBieHue, JHEPTHsl U CUIIa
B3auMo/ieiicTBusl yactull. OCHOBHBIE COCTAaBISIOIINE PACKIMHUBAIONIETO NaBlieHUs. BapuaHTbl
SHEPreTHUYECKUX KPUBBIX B3aUMOICHCTBUS YaCTUIL. THITBI MEKYaCTUIHBIX KOHTAKTOB.

2.4. Cmpyxmypoobpa3zosanue 6 oucnepchuvix cucmemax. Peonocuueckue ceoticmea oucnepcHuix
cucmem

Tumel NOPOCTPAaHCTBEHHBIX CTPYKTYp U YCIOBHS HMX BO3HHUKHOBeHHUs. CoBpeMeHHas
KIacCU(UKAIUs TMPOCTPAHCTBEHHBIX CTPYKTYp. YCJIOBHUS WX BO3HUKHOBEHHS, crernuduka
ctpoenusi. OcHoBHI peosorun. Kiaccugukanus TUCHEPCHBIX CUCTEM IO MX PEOJOTHYECKOMY
MOBEACHUI0. DKCIIEPUMEHTaIbHbIE METOJIbI OLEHKHA PEOJOTUYECKUX CBOWCTB JIUCIIEPCHBIX
CUCTEM.

2.5. @axmopyl, erusAowue Ha NPOYEccvl CMPYKMypooopa308aHuus 8 OUCHEPCHBIX CUCIEMAX



128

Bnusinue pasmepoB, aHuU3OMETpud (OPMBI  YACTHUI, DHEPreTHUECKOW HEOTHOPOTHOCTU
MOBEPXHOCTH Ha PEOJIOTUYECKOE TIOBEACHUE TUCTIEPCHBIX CHCTEM.

2.6. DxcnepumenmanvHvle Memoobl OYeHKU A2pe2amugHol YCmou4ugoCmu OUCNHepCHbIX CUucmem
MeTo1 nmpeAeTbHBIX CeANMEHTAIIMOHHBIX 00BeMOB. OTIeHKa arperaTHBHONW YCTOWYUBOCTH CHCTEM
10 UX PEOJIOTUYECKOMY TIOBEJCHHUIO.

2.7. Pezynuposanue cmpyKmypHO-MeXaHuueckux c80UCme CyCneH3ull U IMyabCull

BoHbie cycrieH3uH MOJIIPHBIX HAMOJTHHUTEICH W HETOJSIPHBIX HAMOJHUTEICH. DOMYIbCUU BOJIA-
Macio. OMYJIbCUU MAclIO-BOA.

3 O0beM yueOHO T CHUTITHHBI:
Cemectp
Bcero
8 9
4 Bun yue6Hoit paboThl
3E Axan. 3E Axan. 3E Axan.

q. q. 9.
OO6mrast TpyA0€MKOCTh JUCITUTUTHHBI 16 576 / 252 9 324
KonTakTHasi paboTa — ayIuTopHbIe 0,88 32 0,44 16 0,44 16
3aHSATHS:
Jlexuuu 0,88 32 0,44 16 0,44 16
IIpakrrueckue 3ausatus (I13)
CamocrosiTeJibHast padoTa 15,12 | 544 6,56 236 8,56 308
KonTakTHast camocTosTerbHas paboTa 0,6 0,2 0,4
CaMocTosTeNbHOE U3YUCHHE PA3JIeTIOB 1512 | 531 6 56 939 8.56 299
JICITUTUTAHBI :
KonTpois 12,4 3,8 8,6

3aver ¢
Bua uToroBoro KOHTpOJIsi: 3auer .
OIIEHKOi
Cemectp
Bcero
8 9
Bun yue6Hoit paboThl
3E Axan. 3E Axan. 3E Axan.

. q, q,
OO61ast TpPyA0EeMKOCTh AUCIUTUTHHBI 16 432 ! 189 9 243
KonrakTHasi paboTa — ayIMTOpPHBIE 0,88 24 0,44 12 0,44 12
3aHSATHS:
Jlexuuun 0,88 24 0,44 12 0,44 12
[Ipaktuueckue 3ansatus (113)
CamocrosiTeqibHasA padoTa 15,12 | 408 6,56 177 8,56 231
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KonTakTHas camocrosiTenbHas paboTta 0,45 0,15 0,3

CaMocTosaTenbHOe HU3YyUYCHHC Pa3iCiioB 15’12 531 6.56 232 8,56 299

JICLIUILIAHBI

KonTpomns 9,3 2,85 6,45
3auer ¢

Buja uTOroBOro KOHTPOJIS: 3auer .
OLICHKOI1

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUINIHMHBI

«XHMHUS BBICOKOMOJIEKYJISIPHBIX COeIMHEHMI, TEPMOAUHAMHKA U KHHETHKA B TEXHOJOTHMHU
O0nMomMaTrepHuaJioB»

1 Heap aucummiauHbl — ¢GOpMHpOBaHHE Yy OakalaBpOB IIEJIOCTHOTO TMPEACTaBICHUS O
MIPUMEHEHHH aIlapaTa TEPMOIUHAMHUKN U KUHETUKH B XUMHUH OMOMaTEepPHAIIOB.

2 B pe3yabraTe u3y4eHusi AUCUMILIMHBI 00y4alOUIMIACS T0JIKeH:

Obnadame CIENYIOMAMA KOMITETCHIIMSAME M HHAWKaTOpaMu uXx goctwkenus: [1K-2.1;
I1K-2.2; TIK-2.3; [1K-4.1; T1IK-4.2; T1K-4.3; I[1K-6.1; I1IK-6.2; T1K-6.3

3name:

- TEPMOJIMHAMHYECKHE M KHHETHYECKUE 3aKOHOMEPHOCTH MPOIIECCOB AeOopMaIlny, JIeKAIuX B
OCHOBE TIPOIIECCOB MIEPepabOTKU OHOMATEPUATIOB B U3ACIHS OMOMEIUIIMHCKOTO Ha3HAYCHHS;

- BO3MOXXHOCTH TEPMOJTMHAMUKA W KUHETUKHU JUTS OMTUCAHUS XMMHUYECKUX MPOIECCOB CHHTE3a U
Mo UKaIIu OMOMAaTepHasoB;

-  KHHETHUYCCKUE U TCPMOAMHAMUYCCKUE 0COOEHHOCTH IIponuecCoOB CHUHTE3a U MO,I[I/I(l)I/IKaHI/II/I
IMOJIMMCPHBIX 6I/IOMaTepI/IaJ'IOB;

Ymems:

- IPOBOJIUTH 00PabOTKY IKCIIEPUMEHTAIBHBIX IAHHBIX U UX TITyOOKHUI TEOPETUUECKUN aHATTU3 [IPU
UCCIIEIOBAHUN XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB CUHTE3a U TIepepaboTKu OMoMaTepHanos;

- OCYILECTBJIATh PACUYEThl XMMUKO-TEXHOJIOTHYECKHUX MPOIIECCOB, JICKANTUX B OCHOBE MOJTYYCHUS
U riepepaboTKu OMOMaTepPHaIIOB;

Braoemy:

- TPUHIUTIAMU TIOCTPOCHUS (PU3UKO-XUMHYECKUX MOJIETIeH TIPOLIECCOB CHHTE3a M MepepabOTKH
O6romarepHaoB.

3 KpaTkoe coaep:kaHue U CHUNIMHBI

Pa3nea 1. Tepmoannamuka u kuHeTnka aegopmanun. Bonpocsl nepepadorku
O0MomMaTrepHaJIoB B M31e/1Usl OMOMEIUIIMHCKOI0 HA3HAYCHHS.

OCHOBHBIE THIIBI mponeccoB Hepepa60TKH 61/IOMaTCpI/IaJ'IOB B U3CTINA 6I/IOMCIII/II_II/IHCKOI"O
Ha3Ha4YCHMUA, cneun(bmca TEXHOJIOTUH Hepepa60TI<1/I MOJIMMCPHBIX 6I/IOMaTepI/IaJ'IOB.
TepMO,Z[I/IHaMI/IKa I[e(bopMaI_II/II/II OHEPIreTUYCCKasd U 3HTpOl'IPIfIHEl$I COCTaBJIAIOIINE HC(I)OpMaLII/II/I.
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Pacuer teroBeix 3¢ dexToB npu nedopmanuu ten. TepMmoynpyras MHBEPCHS W €€ MPUYMHBI.
Teopuss nedopmanuu uaeanbHOoro kaydyka. Teopus MyHu u ypaBHenue bparneBa. Teopum
KUHETHKH PAa3BUTHUS U pPeJIaKCalluy BBICOKOAIACTUYEeCKOi nedopmarun. Teopun cTekinoBaHus u
pellaKcaliMOHHBIC SIBJICHHSI B TOJIMMEPHBIX CTEKJIaX. 3aKOHOMEPHOCTH IPOILECCOB TECUCHHUS H
CTpykTypa MarepuanoB. (OcoOEHHOCTH TEpPMOJWHAMHUKH W  KUHETUKU  JedopMaruu
KpUCTATUIeCKuX Tell. [laTeHTHBIH onbIT B 001acTH NepepadoTKu OMOMAaTepuanoB B WU3ICIHUS
OMOMEIMITMHCKOTO Ha3HAYCHHUS.

Paznen 2. MaremaTH4ecKuii amnmapar XUMHYECKOH KMHETMKH T'OMOI€HHbIX H
reTeporeHHLIX MPOLECCOB U KJacCH4ecKoii TEPMOJINHAMUKH.

COOTHOIIIEHHE aHAIUTHYECKUX W YHCIEHHBIX METOIOB B XUMHYECKOM KHHETHKE.
JuddepenunanbHble ypaBHEHHS B XUMUYECKOM KMHETUKE M METO/IbI UX peteHus. BoamoxHocTH
KMHETUYECKUX METOJIOB B YCTAaHOBJICHUH MexaHu3Ma peakiuil. Juddepenunansupie ypaBHEHUS
KJIACCHYECKOW TEpMOJMHAMHUKHU. BTOpON 3aKOH TEpPMOAMHAMHUKH B TEPMHHAX MHTETPUPYIOLINX
MHOXHUTeNel: QopmynupoBka Kaparteogopu. OO000meHHbIH (QopMaiu3M  KIACCHUECKOMH
tepmoauHamMuku. IlpeoOpazoBanus Jlexxannapa. YpaBuenuss MaxkcBemia. [lonesnast pabora B
PaBHOBECHOW TEPMOJIMHAMMKE: anmnapar TEPMOJUHAMHUKU B (PU3NYECKOW XMMHUH IeTE€POreHHbIX
CUCTEM M TIPOLECcCOB. AAcCOpOLMS Ha HEOJHOPOJHBIX MOBEPXHOCTSIX U paclpeeieHue
a71cOpOLIMOHHBIX IIEHTPOB MO 3HepTrusiM. Meton Porurckoro. MexaHu3m reTeporeHHOro Katanusa
B Teopun bananauHa. DHepreTnyeckuii GakTop B TeTEPOTCHHOM Katanuie. MexanusMm JIsHrMoopa
— XuHIIeNbBYIa. YIapHBIA MEXaHU3M B TeTeporeHHOM Karamuze. Teopus KoGozesa. Teopus
aKTUBHbIX aHcamOreil. [IpuMmenenne npeacTapieHuil KHHETUKU U TEPMOIMHAMUKHU JJIs1 ONTUCAHUS
MPOIIECCOB XUMHUUECKOW MOIU(UKAITUN OMOMAaTepHasoB.

Pa3znen 3. CraTucTHyeckasi TEPMOAUHAMUKA B XUMHHM OMOMATEPUAJIOB

CooTHOIICHNE TOHATUH MaTeMaTWYeCKOM W TEPMOJMHAMUYECKOH BEPOSTHOCTH.
Oprojuyeckass THUIIOTE3a, OCHOBHbIE IPUHLUIBI KIACCUYECKOM M KBAHTOBOM CTAaTHCTUKH.
Pacnipenenenne bonbumana. Pacipenenenne Makcsenna. MosnekynsipHasi CcyMMa MO COCTOSTHUSIM
U MeToJbl ee BbluMcieHUsA. CyMMa IO COCTOSHMSIM CHCTEMBbl B KJIACCUYECKOM M KBaHTOBOM
cTatucTHuyeckoi TepmoauHamuke. Pacnpenenenue bose — Ditnmreiina. Pacnpenenenne @epmu —
Hupaka. BbluncieHne TepMOJMHAMUYECKUX CBOHCTB MOJIEKYya B Ta3oBoil (asze. CyMMbl 1o
COCTOSIHUSIM aKTUBMPOBAHHBIX KOMILJIEKCOB. Uucio creneneil cBo6oabl. Teopus TEemIoeMKoCTH
ra3oB. Teopus TEIUIOEMKOCTH KpUCTAJUIOB OWHIITEHHA. TeopHs TEIIOEMKOCTH KpUCTAJUIOB
Jebast. DnexTpuyeckas MPOBOAMMOCTh OPraHMYECKUX MaTepHuaioB. PerierouHsle Moaenu
pacTBOPOB: BUJBI MOJIeNIEel U UX aJieKBaTHOCTb. CTaTHCTHYecKas TepMOAMHAMUKA MOJIUMEPHBIX
nenei. CraTucThyeckas TepMOAMHAMHMKAa JUIsI  ONHCAHHUSA  MPOLECCOB  MOJIU(PHKAIUU
O6romarepHasoB.

Pa3nen 4. 3akoHbl THHEITHON U HeJTMHEITHON HEPABHOBECHOI TEPMOIHMHAMHUKH
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O6o006mennas cuna 1 0000IIeHHas! KOOPJMHATA B HEPAaBHOBECHOM TepMoinHaMKKe. Bup
peNaKCallMOHHBIX IPOLIECCOB B HEPABHOBECHBIX cucTeMax. IlepBbiii u BTOpOW 3aKkoHbI DuKa.
3akon Dypre. 3akon Kupxrodda. JInHelHbIe COOTHOMEHUS MEX Ty TEPMOIUHAMUICCKON CHUIION
u notokoM. CorpsiKeHHe MNOTOKOB: NepeKkpecTHble siBiaeHus u npuHiun Kropu. CooTHoleHus
B3auMHoctu Omn3zarepa. IlpousBoactBo sHTponuu u ypaBHeHue Jle-Jlonae. Bropoii 3akon
TepMmoauHamMuku B popmynuposke [Ipuroxxuna. CrarmoHapHOE COCTOSIHUE M €r0 YCTOMYHUBOCTb.
®azoBple MOpTpeThl AU depeHunanbHblii ypaBHeHUH. @yHkuusa JlanyHoBa. Y cToHYMBOCTH
paBHOBecHs K (aykryarusam. budypkanuu. Camoopranuzanus U IpuMepbl CaMOOpraHU3aliy B
xuMmuueckux cuctemax. Crpykrypsl Trropunra. Peaximus benoycoBa — JKaGoTuHckoro.
OcoOeHHOCTH TEpMOJMHAMUKM XUMUYECKHUX IPOLECCOB B OHOJOTUYECKMX CHCTEMAax.
JliuccunatuBHbIE CTPYKTYpPBI B CUHTE3E, epepadoTKe U MOAU(PUKAIIMN OMOMATEPUAIIOB.

Pazgea 5. Kunertuka npoueccoB B OTKPbITHIX CHCTEMAX M HEM30TePMUYECKasi KMHETHKA

VYpaBHEeHHE HENPEPHIBHOCTH TMOTOKA MPH HAIMYUKA XHUMUYECKUX peaknui. Pexum
UJICaTIbHOTO cMelIeHus. Pexxum nyieanbHOro BeITeCHEHHS. CTallHOHAPHOE COCTOSTHUE B OTKPBITHIX
CHUCTEMaX C MO3UIUN XUMHUYECKOW KHUHETHKHU. DJIEMEHTAPHBIE PEAKIIUH B OTKPBITBIX CUCTEMAX.
CrnoxHble peaklMM B OTKPBITBIX cuUcTeMax. KMHETMKa reTeporeHHbIX peakuuid B OTKPBITBHIX
cucremax. OCOOEHHOCTH paBHOBECHSI B OTKpBITHIX cucTteMax. OcoOEHHOCTH KHUHETUKU
XMUMHYECKUX MPOIECCOB B OMOJOTUUECKUX CHCTEMAX.

Pa3BeTBiieHHbIE U HEpa3BETBJICHHBIE IIETHbIE peakluu. Teopust pa3BeTBICHHBIX LIETTHBIX
peakuuii CeMeHOBa M YCTOWYHUBOCTh OMOMATEPUATIOB K TEPMOOKHUCIUTEIIBHON JCCTPYKIIUH.

3amaud  HEM30TEPMUYECKOM KHHETUKU. BO3MOXHOCTH METOJOB KaJlOPUMETPUH B
UCCIIeIOBAaHUU KUHETUKU HEU30TePMHUUECKUX peakiuil. [1o1xop1 K pelieHnto npocTenmux 3aaa4
HEM30TEPMHUUYECKON KUHETHKH B KBaJparypax. UYHCIeHHble METOJbl HEH30TePMHUYECKON
kuHeTuku. TemnoBoe BocilamMeHeHue. YpaBHeHHe CeMeHOBa ISl TEIUIOBOTO BOCILIAMEHEHHS.
Kpurepuii ®pank-KaMmeHenkoro /it TEIJIOBOTO BOCIUIAMEHEHHUs. Y CTOWYUBOCTh OMOMATEPHAIIOB
K TepMuueckoi aectpykuuu. [IpoGnema ycroitunBoctu OnomMaTepuanoB Mpy CTEPUIU3ALINY.

Paznen 6. KuneTtuka u TepMOAMHAMUKA B CHHTE3€ MOJUMEPHbIX 0MOMATEPHUAJIOB

HCHHLIG nponecCcbl CHHTE3a MAKPOMOJICKYIIL. CTYHCH‘{aTLIe mponeccoel CHHTE3a
MaKpOMOJICKYII. Cratuctuueckas MMpUPOAbI MPOUCCCOB CUHTE3a IMOJIMMCPOB. Pacuer HpeHeHBHOﬁ
KOHBEPCHUHU IMOJIUMCPU3AIIUOHHLBIX TIPOLECCOB MU €€ CI)H3H‘ICCKHﬁ CMEICII. MeToa MOMEHTOB
pacnpeaciicHud U BUJbI CPCAHUX MOJICKYJISPHBIX MAcCC. HOJ’II/IMepI/IBaHI/IH KakK HepaSBeTBHeHHBIﬁ
LICITHOM mnmpomnecc. OCoOEHHOCTH KHHETHUKH paI[HKaHLHOﬁ MOoJIMMEpU3allNU. OcoOeHHOCTH
KUHETHKH HMOHHOM MOoJIMMEpHU3allnun. CDYHKI_[I/II/I MOJICKYJIAPHO-MACCOBOI'0 pPACHIpCACIICHUA B
aHajn3e OCOOCHHOCTEH MexaHM3Ma CHHTE3a MaKpOMOJICKYII. Kuneruka INOJIHMKOHJCHCAIIUN U
pacucT MOJ'ICKyJ'ISIpHOﬁ MacCChbl MOJIMKOHACHCAITUOHHBIX MOJIUMEPOB JIA HpOCTCﬁMHX CJIy4acB.
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4 O0beM yueOHOM TMCUMILINHBI

Bcero
A cemectp
Bun yae6HOMI paboThI
3E Axkan. 3E Axkan.
q, q.
OO6m1ast TpyA0€MKOCTh UCITUTUTHHBI 7 252 7 252
KonTakTHasi paboTa — ayAuTOpHBIE 0,44 16 0,44 16
3aHATHSA:
Jlexn 0,44 16 0,44 16
[Ipaktuueckue 3ausarus (I113)
JlabopaTopHbie pabOTHI
CamocrosiTesibHasi pa6oTa 6,56 236 6,56 236
KonTtakTHas camocTosiTenbHast pabota 4 4
6,56 6,56
CaMocCTOATENBHOE N3YUEHHUE Pa3/IeoB 939 939
JTUCIUIUTAHBI
3auer ¢
Bujx uTOroBoro KOHTpoJIs: .
OLIeHKOI
Bcero
A cemectp
Bun yaeOHoM paboTh
3E Axan. 3E Axan.
q. q.
OO01ast TpPyA0EMKOCTh AUCIUTIIHHBI ! 189 ! 189
KonTakTHasi paboTa — ayAuTOpHbIE 0,44 12 0,44 12
3aHATHSA:
Jlekuun 0,44 12 0,44 12
[IpakTueckue 3anstus (113)
JIaGopaTopHble pabOThI
CamocrosiTesibHas padoTa 6,56 177 6,56 177
KonTakTHas camocTosiTenbHas paboTa 3 3
6,56 6,56
CaMocCTOATEeTFHOE U3YUEHHUE Pa3/IeioB 174 174
JUCIUTUTAHBI
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3auer ¢

Bujx uTOroBOro KOHTpOJIA: .
OLICHKOM

AHHOTaNusA padoyeil MPOrpaMMbl JUCHUNJIMHBI
«MaTemMaTH4eCKHUe MeTObl B XUHMHH 0HMOMATEPHATIOB»

1 Hear aucuumiuHbl — QopMupoBanre y OakaJaBpOB MEIOCTHOTO TPEJACTABICHUS O
MaTeMaTHYEeCKUX METOJIaX, UCIIOIb3YEMbIX B XUMUU OMOMAaTEPHAJIOB.

2 B pe3yabraTe u3y4eHusi AMCUMILIMHBI 00y4alOMIMIiCS T0JIKeH:

Obnadame CleAyOMAMA KOMIIETEHIIMSIMA M WHAWKaTopamMu ux noctwkenus: [1K-2.1;
I1K-2.2; TIK-2.3; [1K-4.1; T1IK-4.2; T1IK-4.3; I[1K-6.1; T1IK-6.2; T1K-6.3

3nams:

- MareMaTHYecKhe METOJbl aHalu3a YpaBHEHHM [UIsl OmpeAeNieHUs BXOJSIIUX B HHX
K03 (UIINEHTOB;

- COBPEMEHHbIC TIPEACTABIICHUS PAaBHOBECHOM, CTAaTUCTUYECKOM H  HEPABHOBECHOU
TEPMOJMHAMUKNA M XUMHUYECKOW KHHETHKA B OIHCAHUM XHUMHUYECKHX MPOIECCOB CHHTE3A
OromaTepHaos;

- 00IITMe TIPEICTABIICHUS O 3aKOHOMEPHOCTSIX CUHTE3a MOJIMMEPHBIX OMOMaTEepPHAIOB;
Ymems:

- IPpOBOAUTH KOJIMYECTBCHHBIN aHAIIN3 OKCIICPUMCHTAJIBHBIX JAaHHBIX, IPCACTABIAIOIMINX
HHTCPCC B XUMUHU 6I/IOMaTepI/IaJ'IOB;

- COCTaBJIATh MAaTEMATHUYCCKHUEC MOACTIN HA OCHOBE COBPEMCHHBIX ITPUHIIUIIOB TCPMOJUHAMUKHU U
KMHECTHUKHU JJIA OIIKMCaHHs IMTPOUCCCOB, NIPEACTABIIAIOIINX HHTCPEC B XUMUU 6I/IOMaT€pI/IaJ'IOB;

Braoemeu:

- MAaTCMAaTHYCCKHM allllapaToM IJIsd (1)I/I3I/IKO'XI/IMI/IIIGCKOI"O MOJCIUPOBAHUA ITPOLUCCCOB,
IpCaACTAaBIAOIUX HHTEPEC B XUMHUH 6I/IOMaTepI/IaJ'IOB.

3 Kparkoe coaepxxanue JUCUUILIMHBI

Paznea 1. JIuHeiinble U HeJIMHEHHbIE 321a4U XUMHHA OHOMATEPUAJIOB

VYpaBHeHUsT W MeETOJbl HX TNpUBEAEHUS K JHUHEHHbBIM (opmam. OrmnpeneneHue
KO3 QUIIMEHTOB B YpaBHEHUX, IPUBOUMBIX K JIMHEHHBIM opmamM. HennHeiHble ypaBHEHUS B
XUMUU OMOMAaTEepUaoB U METOJbl ompeseneHus Ko3()(UIMEHTOB B ATUX ypaBHEHUSAX. MeTon
«TIOJIOTHAHOM KpHBOW». MeTobl onpeneneHuss K03(p@UIUEHTOB B HEIMHEHHBIX YpaBHEHMSX,
OCHOBaHHbIE Ha MPUOIMKEHUSX, TTO3BOJISIONIUX CBECTH MX K JIMHEHHBIM YpPaBHEHHUSIM M 00JIaCTh
JOMYCTUMBIX 3HAUeHUH Takux MnpuOmKeHniH. OU3MUECKUil CMBICT U TPOTHOCTHYECKUE
BO3MOXXHOCTH METOJOB HMHTEPHOALIUM U annpokcuMmanuu. COOTHOIIEHHE MEXKIY MOUCKOM
NPUOJIMKEHHBIX AHATUTHUECKUX PEIIeHUM M pelleHUuil ypaBHEHHH, MOJIydaeMbIX METOJaMu
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BBIUMCIIUTENIbHOW MaTteMaTuku. Teopema AGenss 0 Hepa3pelIMMOCTH YpaBHEHHUH B paauKajax.
Teopema Beitepmtpacca — Ctoyna. MaTtpuuHoe npecTaBICHUE CUCTEM JIMHEHHBIX YpaBHEHUH.
Omnpenenurensb. OKBUBAJIEHTHOCTb CHCTEM JIMHEHHBIX ypaBHEHUH IOJIMHOMY N-OM CTENEHH.
[TaTeHTHBIN ONBIT B 00JIACTH MOJECINPOBAHUS XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB.

Paznea 2. Ilu¢ddepenuuaibHble ypaBHeHUS] B XUMUM OMOMaTepHaIoB

O6uue noaxoas! K GopMyIupOBKE 3a7ad B TepMUHAX AU(PPepeHIuaNbHbIX YPAaBHEHUH.
Huddepenunanbable  ypaBHEHHS C  pa3leNSIIOIIMMMCS — TEPEMEHHBIMH,  OJHOPOJHBIE
T depeHnnanbHbIe YpaBHEHMUH, JIMHEHHBIE T depeHnnanbHbIe YpaBHEHHUS,
mipdepeHnanbHble  YpaBHEHHS B MOJHBIX JuddepeHnranax ¢ mOpobiieMa IMOUCKa
UHTErpUPYIOIINX MHOXKUTENEH Ha MpuMepax 3a7ad XMMHUYECKON KuHEeTHKH. Bo3moxHocTH
KMHETUYECKUX METOJIOB B YCTAaHOBJICHUH MexaHu3Ma peakiuil. Juddepenunansupie ypaBHEHUS
KJIACCUYECKON TepMOIMHAMHUKU. BTOpoil 3ak0H TepMOAMHAMUKH B TEPMHUHAX MHTETPUPYIOLIUX
MHOXHUTeneil: gopmynupoBka Kapateomopu. OO0o0OmIeHHBIH (QopMaIU3M  KIIACCHYECKON
tepmonuHamukn. [IpeoOpaszoBanmsi Jlexanapa. VYpaBHenuss MakcBemna. TepmoamHamuka
nedbopmaruu TeI: SHEPreTUYecKas W SHTPONHMHAs cocTaBistomue nedopmaruu. [lonesnas
paboTa B paBHOBECHOW TEpMOAMHAMMKE: amnmapaT TEPMOJMHAMHUKU B (PU3MUECKONH XUMHH
TeTepOreHHbIX CHCTEM U TMPOIeccoB. ANCOpOLMsS Ha HEOJAHOPOAHBIX MOBEPXHOCTAX U
pacmpesienieHne aJcopOIMOHHBIX IIEHTPOB MO sHeprusM. Meroa Poruackoro. Mexanusm
TeTEpPOreHHOr0 Karaju3a B Teopuu bananawHa. DHepreTudeckuid (GakTop B TeTepOreHHOM
katanuze. Mexanusm JIoHrmiopa — XUWHIIETbBYJA. YJapHBII MEXaHU3M B TETEPOTC€HHOM
karanuze. Teopus Kobo3eBa. Teopust akTHBHBIX aHCaMOJICH.

Paszgen 3. MerToabl MareMaTH4ecKOW CTATUCTHKM W MaTeMAaTHYeCKHil ammapar
CTATHCTHYECKOH TEPMOJIMHAMHUKHU

[Ipumepbl NpPUMEHEHUS TEOPUU BEPOSITHOCTH M 3aKOHOB KOMOMHATOPHKH B XMMHUHU
OouomarepuanoB. @DyHKIMM pacnpeneneHuss bepHymun M ee INpUMEHEHHE B XUMUHU
o6uomarepuanos. OyHkuuu pacnpenenenus ['aycca u ee npuMeHeHne B XUMUHM OMOMAaTepUaoB.
Oyukuun pacnpeneneHus Ilyaccona u ee npuMeHeHune B XuMuM OuomarepuanoB. DyHKIUU
pacripenenienus Belibynia u ee npuMeHeHue B XuMuu 6uomatepuanioB. yHKINU pacnpeieneHus
Jlancunra - Kpamepa u ee mpumeHeHue B XUMHUHM OnoMmaTepuasioB. COOTHOIIEHHE MOHITHUH
MaTeMaTU4YEeCKOH M TEPMOJMHAMUYECKOW BEPOSATHOCTU. OProguyveckas TMIIOTE3a, OCHOBHBIE
MIPUHLUIIBI KJIIACCUYECKOU Y KBAaHTOBOM CTaTUCTUKU. Pactipenenenue bonbnmana. Pactipenenenue
Makcsemta. MouiekyisipHas CyMMa II0 COCTOSIHUSIM M METOJbl €€ BbluuciaeHus. Cymma 1o
COCTOSIHMSIM CHCTEMBI B KIIACCHUYECKOW M KBAHTOBOW CTaTUCTUYECKOM TEPMOIMHAMUKE.
Pacnipenenenne bosze — OnnHmrediHa. Pacnpenenenne ®epmu — [lupaka. Beruncienue
TEPMOIMHAMHYECKMX CBOMCTB MOJIeKya B razoBoi (aze. Uucno creneneil cobozapl. Teopus
TEIUIOEMKOCTH Ta30B. TeopHs TEIIOEMKOCTH KPUCTAUIOB DHHINTEHHA. Teopus TEMI0EMKOCTH
KpuctaiioB Jlebas. DiekTpuueckas MPOBOJMMOCTh OpPraHMUYECKHMX MaTepHuaiioB. Perierounsle
MOJIEJIM PACTBOPOB: BUBI MOJEJIEH U UX aJICKBATHOCTb.
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Pasznen 4. MartemaTu4ecKuii anmapar U 3aKOHbI JINHEHHON U HeJIMHEITHOH HepaBHOBECHOI
TePMOAUHAMUKH

O6o006mennas cuna 1 0000IIeHHas KOOPAWHATA B HEPAaBHOBECHOM TepMOANHAMUKE. Bup
peNaKCallMOHHBIX MPOLECCOB B HEPABHOBECHBIX cucTeMax. IlepBbiii u BTOpOW 3aKkoHbI DuKa.
3akon Dypre. 3akon Kupxrodda. JInHeliHbie COOTHOMEHUS MEX Ty TEPMOIUHAMUYCCKON CHUIION
n notokoM. CormpsikeHre MOTOKOB: NepeKkpecTHble siBiaeHuss U npuHuun Kropu. CooTHoIIeHUS
B3auMHocTH Omn3zarepa. IlpomsBoactBo sHTponuu u ypaBHeHue Jle-Jlonae. Bropoii 3akon
TepMouHaMuku B hopmynuposke [Ipuroxxkuna. CrarimoHapHOE COCTOSIHUE M €r0 YCTOMYHUBOCTb.
®dazoBble mOpTpeThl auddepenHnnanbubii ypaBHeHUN. DyHkius JlsmyHoBa. YCTOWYMBOCTH
paBHOBecHs K (aykryanusaMm. bugypkanuu. Camoopranu3zanus 1 IpUMepbl CaMOOpraHU3aIuH B
xumuueckux cuctemax. Crpykrypsl Trropunra. Peakinus benoycoBa — JKaboTuHckoro.
Oco0eHHOCTH TePMOAMHAMUKN XUMUYECKHUX MPOLECCOB B OMOJIOTHYECKMX CUCTEMAX.

Pasgen S. Maremaruyeckuid anmapar KHUHETHKH IPOLECCOB B OTKPBITHIX CHCTEMax H
HeM30TepMHUYeCcKasi KHHeTHKAa

YpaBHEeHHE HENPEPHIBHOCTH TOTOKA MNPU HAIMYUKA XHUMHUYECKUX peakiuui. Pexum
UJeanbHOTO cMelIeHusl. PexxuM uieanbHOro BeiTecHeHUS. CTallnOHAPHOE COCTOSIHUE B OTKPBITHIX
CUCTEMaXx C MO3UIMH XUMUYECKOW KMHETUKH. DJIeMEHTapHbIE PEaKIMU B OTKPBITHIX CHCTEMaXx.
CrnoxxHple peakuu B OTKPBITHIX cHcTeMax. KHHeTHKa reTepoTreHHBIX peaklUid B OTKPBITBIX
cucremax. OCOOCHHOCTH paBHOBECHsI B OTKpBHITHIX cucTteMax. OCOOEHHOCTH KHHETHUKH
XMUMHYECKUX MPOIECCOB B OMOJOTUUECKUX CHCTEMAX.

3az[aq1/1 HeI/I3OTepMH‘IeCKOﬁ KUHETHKH. Bo3MoxHOCTH MCTOOOB KaJIOpUMETPpUU B
HCCICA0BAaHNN KUHETUKHU HEU30TCPMHUYCCKUX peaKHHﬁ. HOI[XOI[BI K pCIICHUTIO HpOCTCfII.HPIX 3aJa4
HeH3OTepMquCKOﬁ KMHCTUKHM B KBaJpaTypax. YwnciaeHHbBIE MCTObI HCHSOTCpMquCKOﬁ
KUHETUKHU. TernoBoe BOCIIaMeHEHHUE. ypaBHeHI/Ie CemeHOBa I TCIIJIOBOI'O BOCIIIIaMCHCHMUA.
KpI/ITCpI/Iﬁ CDpaHK-KaMeHeLIKOFO JUIS TEIUIOBOTO BOCIJIAMEHEHMS. Pa3BETBIICHHBIC IENU U
npo6neMa OCITHOT'O BOCIIJIaMCHCHHM .

Pazgen 6. MaremaTuueckmii annapar KUHETHKH U TEPMOANHAMUMKY B CHHTe3€ MOJIMMePHbIX
OnomarepuaJioB

HCHHLIG npouecCcbl CHHTE3a MAKPOMOJICKYII. CTyr[quaTLIe mponeccel CHHTE3a
MaKpOMOJICKYII. Cratuctuueckas npupoabl IpOUECCOB CUHTEC3a IMOJIMMEPOB. MeTog MOMEHTOB
pacnpeaciicHud U BUJAbI CPCAHUX MOJICKYIIAPHBIX MaccC. HOJ'II/IMepI/BaI_II/I}I Kak HCp&SBCTBHCHHBIfI
LICITHOM mnmpomnecc. OCoOEHHOCTH KHHETUKH pa[[HKaHLHOﬁ MoJIMMEpU3alnu. OcoOeHHOCTH
KUHETUKH HMOHHOM MoJIMMEpHU3allun. qDYHKI_[I/II/I MOJICKYJIAPHO-MAaCCOBOI'0 pPACHpCACIICHUA B
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aHalM3e OCOOEHHOCTEH MeXaHW3Ma CHHTE3a MakpoMoueKyl. KuHeTuka MONMKOHIEHCAUMU U
pacueTr MOJIEKYJIIPHOM Macchl MOJIMKOHIEHCAIIMOHHBIX TIOJUMEPOB [UIsl IPOCTEUIINX CIIyYaeB.

4 O0beM yueOHOM TMCUMILINHBI

Bcero
A cemectp
Bun yae6HOMI paboThI
3E Axkan. 3E Axkan.
q, q.

OO6m1ast TpyA0€MKOCTh UCITUTUTHHBI 7 252 7 252

KonTakTHasi paboTa — ayAuTOpHBIE 0,44 16 0,44 16
3aHATHS:
Jlexn 0,44 16 0,44 16

[Ipaktuueckue 3ausatus (I113)

JlabopaTopHbie pabOTHI

CamocrosiTesibHasi pa6oTa 6,56 236 6,56 236
KonTtakTHas camocTosiTenbHast pabota 4 4
6,56 6,56
CaMocCTOATENBHOE N3YUEHHUE Pa3/IeoB 932 939
JTUCIUIUTAHBI
3auer ¢
Bujx uTOroBoro KOHTpoJIs: .
OLIeHKOI
Bcero
A cemectp
Bun yaeOHoM paboThI
3E Axan. 3E Axan.
q. q.

OO01ast TpPyA0E€MKOCTh AUCIUTIIHHBI 7 189 7 189

KonTakTHasi paboTa — ayAuTOpHbBIE 0,44 12 0,44 12
3aHSTHS:
Jlexun 0,44 12 0,44 12

[IpakTueckue 3anstus (113)

JIaGopaTopHble pabOThI

CamocrosiTesibHas padoTa 6,56 177 6,56 177

KoHnrakTHas camocrosiTenbHas paboTa 6,56 3 6,56 3
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CamocTosTenTbHOE U3yYeHUE Pa3/IesioB
YyAcHue p 174 174
JUCHUITIIMHBI
3auer ¢
Bujx uTOroBOoro KOHTpOJIA: .
OLIEHKOM

AHHOTAIUA paﬁoqeifl nporpaMmsbl TUCHHUITIMHBI
«OCHOBBI KBAHTOBOII XMMHH OPraHmveCKHuxX BeeCTrB»

1 Heap AuCHMIUINHBI - COCTOUT B U3y4YEHUH OCHOBHBIX MOHSITUH COBPEMEHHOM KBAaHTOBOM
XMMUHU A KBAHTOBO-XMMHUYECKUX METOJIOB pacyeTa CTPOCHHUS U CBOMCTB XMMUYECKUX CUCTEM; BO
BBEJCHUM CTYJCHTOB B KpPYI OCHOBHBIX IPEACTABICHUNA O XUMHUYECKOW CBSI3U U
MEXMOJIEKYJISIPHBIX B3aUMOJICHCTBUSAX W O3HAKOMJIEHMM Ha 3TOH OCHOBE C OCOOEHHOCTAMU
XMUMHMUYECKOH CBS3M B XMMUYECKHX BEIIECTBAX U 00YCIOBIEHHBIX 3TUM CBOMCTBAMHU MAaTEPHAJIOB;
B OCBOEHHMM pabOThl C OCHOBHBIMH KBAHTOBO-XMMHYECKMMM KOMITBIOTEPHBIMU IMPOTPAMMAMH,
HCIIOJIb3YEMBIMH Ha MPAKTHKE.

2 B pe3yabraTe H3y4YeHUs1 AUCUMILIMHBI 00y4aKOLIUIiCS JOJIKEH:

Obaaoams cleqyOIUMA KOMIETEHIMSIMA U HHIUKATOPAMU UX JIOCTHKEHUS:

IIK-2.1, IIK-2.2, [IK-2.3, [IK-4.1, [IK-4.2, [IK-4.3

3namo:
- OCHOBHBIE IIOJIOKEHUS KBAHTOBOW XHMMHH, COBPEMEHHOM TEOpUM XHMHMYECKOM CBSA3U H
MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS M IPUMEPHI €€ MTPUMEHEHNS K KOHKPETHBIM XUMUYECKAM
CHUCTEMaM;
- IPHUHLOUINBI KOJMWYECTBECHHOM XapaKTEpHU3alUd AaTOMHOM M DIEKTPOHHOM CTPYKTYpBI
MOJIEKYJIIPHBIX CUCTEM H ITOJIAMEPOB;
- OCHOBHBIE B3aMMOCBSI3U MEXKIYy DJIEKTPOHHOM CTPYKTYpoH U (PU3MKO-XUMHUYECKUMU
CBOMCTBAaMHM BEILIECTB, JIE)KAIUE B OCHOBE YIIPABIICHUS CBONCTBAMY;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUECKUX PACUETHBIX METOJIOB U 001aCcTH
UX MPUMEHUMOCTH.

Ymemy:
- INIPUMEHATh KBAaHTOBO-XMMMYECKHE NOIXOABI M METOABI A pacyera, UHTEPIPETALUU U
IIPENICKA3aHNs] CTPOCHHST U CBOWCTB MOJIEKYIIIPHBIX CUCTEM U IIOJIMMEPOB.

Bnaoemw:
- DJICMEHTapHBIMU HAaBBIKAMU IIPUMEHEHMsI KBAHTOBO-XMMHUYECKUX IMOIXOJOB M METOJOB U
UHTEPIIPETALIMM PE3YIbTATOB IIPU PELICHUU IPAKTUYECKUX TEXHOJIOIMYECKUX 3aJad MU
CTaHJAPTHBIMU KBAaHTOBO-XMMHYECKUMH KOMIIBIOTEPHBIMH IIPOrPaMMaMU.

3 Kpartkoe coaepxxanue JUCUMIIIHMHBI

Beeoenue. Ilpeamer kBaHTOBOM XUMUU. Posib KBaHTOBOW XMMMHU B OMMCAHUN XUMHUYECKUX

SIBJICHUI U MPOLIECCOB. B3anMOCBSA3b KJIACCUYECKON U KBAHTOBOM MOJEIEH MOJIEKYII.

Pazoen 1. Obwue npunyunst K6aHMoBOU Xumuu

1.2.  OcHoBHbIE MPUONTHKEHHUSL.

OcCHOBHBIE TOJIOKEHUS KBAHTOBOW MEXAaHUKU. BapHallMOHHBIN METOJ HaXOXIEHUS BOJIHOBBIX
¢bynkuui. [Ipubamkenue He3aBUCUMBIX YacTULl. MeTo/1 CaMOCOTJIACOBAHHOTO MOJIS /115l aTOMOB.
[TpubnnxeHne HeHTPaTbHOTO MOJsl. ATOMHbIE OPOUTAIN U UX XapaKTePUCTHKH.

1.3. OaHO3/IEKTPOHHBIE 1 MHOTO3JIEKTPOHHBIE BOJHOBBIE (DYHKIIMU M METO/IbI UX pacyera.
AHTHCUMMETPUYHOCTb 3JEKTPOHHOW BOJIHOBOM ¢yHKIuU. CrnuH-opOuTanu. JlerepMuHaHT
Cneiitrepa. Benenne B meronsl Xaprtpu-®oka nm Kona-llIama, xumuueckas  TpakTOBKa
pe3ynbTaToB.

Pazoen 2. Memoowl keanmogou xumuu

2.1. MonexynspHas CTpYKTypa, 2JIEKTPOHHAsI KOPPEIALUSL.



138

[Tpubnmxenne bopua-OnnenreiiMepa, aguadaTHYECKHii MOTEHIMAT U MOHSATHE MOJEKYISIPHOU
cTpykrypsl. Meroabsl Xaptpu-®Poka n Kona-IlIsma ans monexynsl. [Ipubmmxenne MO JIKAO.
DneKTpoHHas Koppelsius. MeTo 1 KOH(QUTYpaMOHHOTO B3aUMOICHCTBUS. Teoprsi BO3MYIIICHHIA.
Pacuer sHeprum qucconuanuyu XMMUYECKUX CBA3EH.

2.2. Hesmnupuueckue 1 NoJy>MIUPUUECKUE METOIBI.

Wepapxus MeTo10B KBaHTOBOM xumuK. Heamnupurdeckast kBaHTOBasi XuMusi. bazucHele QyHKIMU
IUTSL HEOMITHPUUYECKUX PAacueTOB. ATOMHBIE U MOJICKYIISIpHBIE O0a3ucHbIe HAOOpbI. Poib 6a3ucHBIX
¢byHKIMi B omHMcaHWUM CBOWCTB Mousiekyd. [lomysmmnupudeckne MerTonabl. BaeHTHOE
npuOIIMKEeHHe. T-3IIeKTpoHHOe mpubmmkenue. Meron Ilappusepa-Ilomna-ITappa. IIpoctoii u
pacuIMpeHHbIM METOABI XIOKKENA. TOYHOCTh KBAHTOBO-XUMUYECKUX PACYETOB CBOMCTB MOJIEKYII.
Pazoen 3. Xumuueckas ces3b u MeNCMONEKYAAPHBIE 83AUMOOEUCTEUSL

3.1. Xummueckast CBsI3b M MEXMOJICKYJISIPHBIE B3aMMOICHCTBUS.

OpOutanbHas KapTMHa XUMHYeCKOW cBsi3u. KOHCTpyKTMBHas U JeCTpyKTHBHAas
untepdepeHus opouTtaieil. MonekyasipHble OpOUTaTU M WX CUMMETpUMHAS KIacCU(PUKAIIUS.
Koppensiuonnsle nuarpaMmel. DJIeKTPOHHbBIE KOHPUTYpALlK ABYXaTOMHBIX MOJIEKYJ. AHaIu3
3aceneHHocTel opouraineit no Mamukeny. [lonsitue o 3apsgax u nopsakax cBs3ei.
3axnouenue. KBaHTOBAsI XUMHUS KaK HHCTPYMEHT MPOrHO3a B XUMUH.

OO1ee KOJIMYECTBO pas3eiioB — 3.

4 O0bem yueOHOH TMCUUIIIMHBI

O0beM TUCUMITIMHBI
Buj yuyeOHoii padoThI AKanL Actp.
3E
4. 4.
O0miasi TPY10eMKOCTb THCHHIIIHHBI 2 72 54
KonTakTHas padoTa — ayAuTOpHBIE 0.23 8 6
3aHSATHS:
Jlexuuu 0,115 4 3
Ipaktuueckue 3ausatus (113) 0,115 4 3
CamocTosiTeJibHasi padoTa 1,66 60 45
CaMocCTosTeNbHOE U3YUCHHE PA3JIeTIOB 1,66 60 45
JICITUTUTAHBI
Bujbl KOHTPOJIS!
3a4er ¢ OLEeHKOH 0,11 4 3
KonraktHass paboTa — TPOMEKYTOUHAS
0.4 0,3
aTTecTaIysa 0,11
[TonroroBka K 3a4eTy ¢ OIIEHKOH 3.6 2,7
Buj M TOroBOro KOHTPOJIsi: 3ayeT ¢ OLEHKOI

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«/lomosTHUTEIbHBIE IJIABbI 0MOOPTAHMYECKOH XUMHUHU M OMOXUMHU»

1. Heabo AMCHMIVIMHBI sBIseTcs (GOpMHpPOBaHHWE Yy OOyJaromUXcs KOMIETEHIMH MU
yIIIyOJeHHBIX 3HAHUHM B 007acTH MeTabOJIMYECKHX IMPOLIECCOB, MEXaHU3MOB UX PETYISALUU U
YYaCTHUKOB JUIsl YIIIyOJE€HHOTO TOHMMAaHUs aCleKTOB B3aWMOJIEHCTBHS BBOJAMMBIX OOBEKTOB C
OpPraHU3MOM.

2. B pesyabTaTe H3y4eHusi AUCHHUIIMHBI 00y4AIOLINICS JOJIKEH:

Obnaoamo CJICAYIOMIUMHU KOMIICTCHIIUAMU U UHAUKATOpPAMU UX NOCTHIKCHUS:
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[IK-2.1, [IK-2.2, [IK-2.3, [IK-4.1, [IK-4.2, [IK-4.3
3name:

— OCHOBHBIE KJTACCHI OPTaHNYECKUX COCTMHEHUN YIaCTBYIOIIUX B META0OIUIECKHUX TPOIECCaX;
— OCHOBHBIC IIYyTH MeTa00JIM3Ma, (DYHKIIMH B CBOMCTBA OCHOBHBIX METa0OJIUTOB.
Ymems:

— IPUMEHSTh TEOPETUUYECKHIE 3HAHUS JUTSI TPEICKa3aHUs TOBEICHUS OMOJIOTHUECKUX CHCTEM TI0]]
BO3JICHICTBUEM Pa3IMYHbIX (PAKTOPOB;

— MHUCaTh CXEMbl OCHOBHBIX META0OJIUYECKUX MPOIIECCOB.

Bnaoemy:
— COBPEMEHHBIMU TEOPETUUECKUMH TMPEICTABICHUAMH OMOOPTaHNYECKON XUMHUHU i OMOXUMUH.
3. Kparkoe coagep:xaHue IUCHHUILUIUHBI:

AMHUHOKHACTOTEL. ~ DUBMKO—XUMHYECKHE  CBOMCTBA  aMHHOKHUCIOT. MeTaboansm
aMuHOKHCITOT. CHHTEe3 amMuHOKHCIOT. Karabomm3m a3oTa aMHUHOKHCIOT. [[UKT MOYEBHHBI.
KaraGonusm yriepoanoro ckenerta. [IpeBpamieHne aMHHOKHCIOT B CICIHMAIW3UPOBAHHBIC
MPOAYKTEI. MeTO bl TIOTYYCHHS U pa3ieleHus aMUHOKUCIOT. OOMEeH aMHUHOKHUCIIOT. [lenTumapr.
Oynkiuun  nentugoB. benku. Knaccuduxamus OenkoB. YPOBHM OpraHU3avu  OCITKOB.
B3aumoneiicTBus, noaaepkuBaroniue KOHQUrypamuo O0eaKoBON MOEKyIbl. DYyHKIIUN OEIKOB.
JlaGopaTopHbIii CHHTE3 OCIKOB. AHaNMM3 CTPYKTYpbl OenkoB (Meronsl CeHrepa u DaMana).
Henatyparnus. L{BeTHbie peakmuu 6e1koB. MeToapl pa3ieieHus: OSIKOB.

®epmentel. Krnaccudukamus u HoMmeHkiaaTypa (epMeHToB. OCOOEHHOCTH CBOWCTB
dbepmenTtoB. Ctpykrypa dhepmentoB. KodepmenTs ux knaccudukarus u Gyakuun. Kodaxropsr
u ux Qyakuuu. M3odepmentsl. @akTophl, BIUSIONINE HA aKTUBHOCTH (epMeHTOB. Teopuw,
oOBscHsIOLUE AelicTBUE EPMEHTOB KaK Crieln(PUIECKUX KaTalIn3aTopOB (MOIEIb KIIF0Y — 3aMOK,
MOJIeNIb HMHAYLIUPOBAHHOTO COOTBETCTBHUS). MexaHu3M JeHcTBUS (EPMEHTOB Ha MpHUMEpe
XUMOTpHUIICHHA. MeXaHu3M IepeaMHUHUpOBaHUs. Perynsiusi KaTaluTUYECKON aKTUBHOCTHU
dbepmentoB. Aioctepuueckas perynsiuusa. KoBanentHas wmoauduxanus. IIpodepmeHTsI.
depmeHTaTUBHAsA KUHETHUKA. YpaBHeHUs Muxasnuca — Menren, JlaitnyuBepa — bapka, Unn —
Xodctu u Xumia. KoHKypeHTHOE U HEKOHYPEHTHOE HHTHOUPOBaHHUE.

buonoruueckoe oxwucnenue. [loaknaccel okcumopenykrta3d. OcCHOBHbIE KO(MEPMEHTHI,
y4acTByIOIIHME B OuosiornyeckoM okucieHuu. buosnepreruka. Makpospru. AT®. 3anacenue u
pacxo/ioBaHue SHEPruM. TepMoauHAMHKa OMOXUMUYECKUX cucTeM. DOTOCHHTE3 KaK MCTOYHHK
SHEPruu M oOpraHudeckux BemecTB. OxuciaurenbHoe (OCHOPUIUPOBAHUE — MEXAaHU3M U
MOCJIEI0BATENBHOCTD CTaAM.

OOmiass  XapakTepucTUKa  yrieBoJOB. MoHOcaxapuZpl WX  HOMEHKJIAaTypa |
knaccudukanusa. Kompyaro - wenHas Tayromepus. Myroporanusi TIOKo3bl. OCHOBHBIE
XUMHUUYECKME CBOMCTBA MOHOCAXapuJIOB HA MpPUMEpPE TIIOKO3bl. Jlucaxapuasl UX OCHOBHBIE
MPEICTaBUTENM: caxapo3a, MaibTO3a, JaKTo3a, IeUI00MHO3a. BoccTaHaBnuBamomue W HE
BoccTaHaBiuBawomue caxapa. [lommcaxapunsl. [Ipomexxyrounsiit  oOMeH. [nmmkomnus.
I'mukoneorenes. IITK. Merabomusm  rimkorena. Perymsauus  oOMeHa — yrieBOMOB.
[TenTo3odocharusiii myTh. [IyTh ypoHOBBIX KUCIOT. MeTabomu3M (GpYKTO3bI M TATAKTO3HI.
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Jlumuapl. Knaccudukanus n HoMeHkiatypa. CHHTE3 W OKHCICHHME KHPHBIX KHCIIOT.
CuHTe3 M OKHCJICHHE JKHPOB U BOCKOB. Mertabomusm chunrozuna. COUHTOTUITHIBL.
®ochonunuasl. [Ipocrarnanaunel. CunTe3 xosecteposia. CTepoupl UX CTPOCHHE U (DYHKIIHH.
buomemOpanbl. Pons u Qynkumm OmomemOpan. Teopum crpoenust 6uomemOpaH. MeTos
n3ydeHus 6uomemOpa. [IpuHuunel paboTsl perientopos. Ilpupoia HEPBHOTO UMITYIIbCA.

[lyprHOBBIE M NUPUMHUAMHOBBIE OCHOBaHHMS MX cTpoeHne M (yHkumu. Tayromepwus
NypUHOB W NUPUMUAMHOB. Hykieo3wabl W HyKIeoTHIb W uX ae3okcuananorn. Cynpba
noTpeOIsieMbIX B MHIOLY Aa30TUCTBIX OCHOBaHMH. MoueBasi KHCIOTa M €€ MeTaboJH3M.
MeTta0onu3M MyprHOB U TUPUMUINHOB. CHHTE3 HYKJIEO3UI0B U HYKJIEOTUIOB.

Crpoenne JIHK. I'mcronbl. XpomMaTMH u XpoMocoMbl. lloHsiTue reHa u reHoma.
Konupyrommue n nexonupyrommue ydactku JJHK. PHK u oco6ennoctu ero crpoenusi. Buast PHK.
Oynkuuu paznnunbix Tunos PHK. Iepenaua nngopmanuu ot JJHK k Genky. Permxanus JTHK.
Heo0xoumble yciioBUs perMKalii, OCHOBHbBIE CTaIN U (PePMEHTHI KaTaJIM3UPYIOLIUE MTPOLIECC.
Tpanckpunuus. HeoOxonuMmble yCIoOBHS TPAaHCKPUIIUMU, OCHOBHBIE CTagud MU (HEepMEHTHI,
MpUHUMAIOIINE B HUX ydactue. TpaHcusaius u cxema OnocuHresa Oenka. Perynsuus mpouecca
cunTte3a Oenka. Teopust XKakob6a u Mono. [TonsiTus 0 TeHHOH, U OeNKOBOM nHXkeHepuu. OCHOBHbIE
orepanuy, IpuMeHsieMble B T€HHOW MHXEHEpUu. AHAIM3 HYKICOTHIHOM MOCIeA0BaTEIbHOCTH
JTHK. benkoBas nmkenepus u Onotexnosorus. Hapymenus nporeccoB nepeaadn nHGOPMAIIUH.
PerpoBupycer.

4.00beM y4eOHOM TMCHUIJINHBI:

o B 3ayeTHBIX B akanem.
Buapr yue6HO#M paboThI
eAMHUIIAX Jacax
OO0uiasi TPyA0€eMKOCTb IUCHUIIIHHBI 110 Y4eOHOMY IJIAHY 2 72
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSTHS: 0,22 8
Jlexuun (Jlek) 0,11 4
JlabopaTtopusbie 3ansatus (J1ab) 0,11 4
CamocrositesibHas padora (CP): 1,67 60
KonTtakTHas camocTosTebHas paboTa — —
CaMOCTOSATETLHOE U3YUYCHUE PA3/ICI0B TUCITUTIIMHBI 1,67 60
3auem c oueHKoli: 0,11 4
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 0,01 0,4
IToaroroBka K 3a4ery 0,1 3,6
3auer
Bujg koHTpOJIS: .
C OIIeHKOii
N B 3auerHbix | B actponoMm.
Buner yue6HOI paboTh
SAMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHUILIMHBI 10 Y4eOHOMY IIAHY 2 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,22 6
Jlexuunu (Jlek) 0,11 3
JIaGopatopusie 3ansTus (JIad) 0,11 3
CamocrositesbHas padora (CP): 1,67 45
KoHTakTHas camocrositenbHas paboTa — —
CaMoCTOATENBHOE U3YUEHHUE PA3/IEN0B AUCHUIIIMHBI 1,67 45
3auem c oueHkKoii: 0,11 3
KoHnTakTHas paboTa — mpoOMEKyTOUYHAS ATTECTAIIHS 0,01 0,3
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IloaroroBka k 3auery

0,1

2,7

Bujx koHTpoOJIA:

3auer
C OLIEHKOI1
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5.4 IlpakTuka
AHHOTanus padoyel nporpamMMbl Y4e0HO NPAKTHKH: 03HAKOMHUTEIbHON NPAKTHKHU

1. Heab AUCUMIIMHBI — MOJyYCHUE CTYIACHTAMH OOIIUX MPEICTaBICHUA 00 OCHOBHBIX
BHUJAX TPOJYKTOB TOHKOTO OPraHMYECKOTO CHHTE3a, 3HAKOMCTBO C XHMHYECKOU
TEXHOJIOTHEH WX TMOJYYeHHUs, a TaKXKe IOJydeHHE TEePBUYHBIX MPO(PecCHOHATBHBIX
YMEHUH ¥ HaBBIKOB IIyTEM CaMOCTOSITEIBHOTO TBOPYECKOTO BBINOJHEHUS 3a7ad,
MTOCTABJICHHBIX TIPOTPAMMOM MTPAKTHKH.

2. B pe3yabrare M3y4YeHHs [MCHMIUVIMHBI oOydawliuiicA Mo mporpamme
0aKaJaBpUATA J0JIAKEH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) komnereHusamu:

- CTMOCOOHOCTBIO WCIIOJIB30BATh MpaBHJa TEXHUKH O€30TACHOCTH, MPOM3BOJCTBEHHOM
CaHWTApUH, TOXKAPHOW OE30MacCHOCTH M HOPMBI OXpaHbl TPy/a, U3MEPSTh U OICHUBATH
mapaMeTpel  MPOW3BOJACTBEHHOTO  MHUKPOKJIMMAaTa, YpPOBHS  3albUICHHOCTH |
3ara3oBaHHOCTH, IIyMa, U BUOpaiuu, ocBereHHocty pabounx mect (ITK-5);

- CHMOCOOHOCTBIO TPOBOAWUTH AHAIHM3 CHIPhs, MaTEPHAIIOB W TOTOBOW MPOIYKIIHH,
OCYIIIECTBIIATH OIICHKY pe3yibTaTtoB ananu3a (I[1K-10);

- CTMOCOOHOCTBIO TUTAHUPOBATh M MPOBOANTH (PU3MYECKHE W XUMHUYECKHE DKCIIEPHMEHTHI,
MPOBOJIUTH 00PabOTKY MX PE3yabTATOB M OIICHUBATH ITOTPEITHOCTH, BBIIBUTATH TUTIOTE3bI
¥ yCTaHABJIMBATh TPAHMIBI WX MPUMEHEHUS, MPUMEHSATH METOIBl MaTeMAaTHYECKOTO
aHaJM3a U MOJICTUPOBAHMUS, TEOPETHUECKOTO M IKCIIEPIMEHTabHOTO HccaenoBanus (11K-
16);

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHE CBOWCTB XMMHUYECKUX DJIEMEHTOB, COCIUHEHHH U
MaTepuajoB Ha WX OCHOBE JJIA pelIeHHs 3a7a4d npodeccuoHanbHoi nestensHocT (ITK-
18);

- TOTOBHOCTBIO HCIOJIb30BAaTh 3HAHMS OCHOBHBIX (U3UYECKUX TEOPUM Ui peuieHus
BO3HHUKAIOIMKNX (U3UYECKUX 3a]ad, CaMOCTOSITCIIbBHOTO TMPUOOPETCHUsI (PU3NUECKUX
3HaHWUM, 11 MOHMMAHUS MPUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE
BBIXO/ISIIIUX 32 MPeesIbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19);

- TOTOBHOCTBIO U3ydaTh Hay4YHO-TEXHHYECKYI0 HWH(OPMAIIUIO, OTEYECTBEHHBI U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaeaoBanus (ITK-20).
3namo:

- OCHOBHBIE KJIaCChl OPraHUYECKUX COEIMHEHU;

- OCHOBHBIE CIOCOOBI M TEXHOJOTHYECKHE MapaMeTpbl IMPOU3BOJICTBA W/WIM CHHTE3a
OpPraHUYECKUX COCAMHECHUIA.

Ymemy:

- OHIpEeNeNATh KJIacC ¥ Ha3HauUE€HUE OPraHUYeCcCKOro COEAUHEHHUs N0 (popmyIie U 1o BUILY.
Braoemy:

- KOMILJIEKCOM MEepBOHAYATBHBIX 3HAHUH U MPEICTaBICHUI 00 OpraHu3aluy Ipou3BOJCTBA
Pa3TUYHBIX OPraHUYEeCKUX COCTMHEHHIA,

- HaBbIKAMU H3JI0KEHUS TMOJYUYEHHBIX 3HAHUU B BHUJIE OTYETa O MPOXOXKIECHUHU MPAKTUKH,
OTIMCAHUs MCXOJHBIX MaTepUajioB, TEXHOJOTHYECKONW CXEeMBI MPOU3BOJCTBA, KOHTPOIIS
KauecTBa TOTOBOM MPOAYKIIUH.

3.Kpartkoe coaep:kaHne JMCIHHILIMHbI:
VYuebHas mpakTHKa TpoBOAUTCA B 4 cemecTpe B (OpME TEOPETHUECKUX 3aHATUH U
JKCKYpCUH.
1. Os3HakoMjieHME C HCTOpUEH MPOM3BOJICTBA W/WIM TepepabOTKH OPraHUuYECKUX

COCHHHCHHﬁ, HCXOAHBIMHU ITPOAYKTaAMU JIAA UX MOJTYUCHUSA.
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Opranuyeckue BELIECTBA U UX MECTO B UCTOPUM dejoBeyecTBa. IlepcriekTuBbl pa3BUTHS
(GYHKIMOHATBHBIX MAaTEpUAJIOB HAa KX OCHOBE.

[Tocemienne TeMaTHYECKUX SKCIIO3ULIMN MY3€€B U BHICTaBOK.

2. Tlocemenue ACUCTBYIOIIMX TMPEANPUITHI 1O TPOU3BOACTBY WM TepepadoTKe
MIPOMEKYTOYHBIX MPOTYKTOB.

O3HakoMIIEHHE ¢ OCHOBHBIMH TE€XHOJIOTUYECKUMU CTAIAUSAMHU U CIIOCOOaMH ITPOU3BOJICTBA
OpPraHWYECKUX COCAMHCHU, CBOMCTBAMH MU3JICIHI U 001aCTSIMH UX IPUMEHEHHUSL.

3. O3HaKOMJICHHE C MEPCIEKTUBHBIMUA HaYYHBIMU Pa3paboTKaMH B OOJACTH CO3AAHUS H
MIPUMEHEHHSI HOBBIX OpPraHUUYECKUX COEMHEHHUH pa3inuuHoro HazHadeHus. [locemienue HayqHbIX
naboparopuii kKaeap HW 3HAKOMCTBO C OpraHu3aiued paboThl B HCCIEI0BATEIHLCKOM
nabopaTopu.

4. TlogroToBKa 0T4€Ta O MPOXOKACHUH YUEOHON MPAKTUKHU.

4. O0beM yueOHOI#i MPAKTUKHU: 03HAKOMHUTEIbHON MPaAKTHKHU
3aouHas Gpopma

. B 3aueTHEBIX B akanem.
Buner yue6HOI paboTh
CIMHUTIAX gacax
OO6mas TPYI0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 3 108
KonTakTHasi padoTa — ayIMTOPHBbIE 3AHATHSL: — —
CamocrosTesannasi padora (CP): 2,89 104
KoHTakTHas camocTosiTeNbHas paboTa — —
CamocCTOsITeNTbHOE TIOJIYYEHUE U OCBOCHHUE 3HAHUM, YMEHUN U 289 104
HABBIKOB B COOTBETCTBUH C IPOrPaMMOit ’
3auem c ouenkoii: 0,11 4
KonrtakTHas paboTa — mpoMeKXyTOYHAs aTTECTaIUs 0,01 0,4
IToaroroBka K 3auety 0,1 3,6
3auer
Bun konrpoJs: .
C OLIEHKO¥
N B 3auernsix | B actponowm.
Bupr yue6HO#M paboThI
eIMHULIAX qyacax
OO011asi TPY10€eMKOCTh JUCHUIIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: — —
CamocrositesbHas padora (CP): 2,89 78
KoHnTtakTHas camocrosiTenbHas paboTa — —
CaMocToATenbHOE MOTy4YeHUEe U OCBOCHHE 3HAHUM, YMEHUN U 589 78
HABBIKOB B COOTBETCTBHUH C IPOTPAMMOit '
3auem c ouenkoii: 0,11 3
KonTakTHas paboTa — mpoMeKyTOYHAsl ATTECTAIIH 0,01 0,3
IToaroroBka k 3auety 0,1 2,7
3aver
Bux koHTpoJs: .
¢ OLIEHKO¥

AHHOTanus pado4eit nporpammsl IIpon3BoacTBeHHON NPAKTHKA:
TEXHOJIOTHYeCKOH (IIPOCKTHO-TEXHOJIOTHYeCKON) NPAKTHKH

1. He.]'[b NPAKTUKHU — I[TPAKTUYICCKOC U3YYCHUEC TEXHOJIOTHUCCKUX IMUKIIOB IIPONU3BOJICTBA
OpPraHU4YCCKUX COCOUHEHHI 1 MaTCpHraJIOB HAa UX OCHOBC, CTPYKTYPBI HPCANPUATHA, MCTOJOB
U 0CcoOeHHOCTEH YIipaBJICHHUA MNPOU3BOACTBCHHBIM  IMPOLECCCOM. (I)OpMI/IPOBaHI/IC y
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00y4aroIerocsi CHOCOOHOCTH BOCIIPOM3BOJAUTH TEXHOJIOTMYECKUE MPOLIECCH MPOU3BOACTBA
OpraHMYECKUX COCAMHEHUN U MaTepUaioB HA UX OCHOBE, B COOTBETCTBUHM C PETJIAMEHTOM.
2. B pesyabTare n3y4yeHus AMCHMILIMHBI 00yYAIOIIMICS 10JI2KEeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) komnereHuusmu:

- CHOCOOHOCTBIO M TOTOBHOCTBIO  OCYHIECTBISITH TEXHOJIOTHYECKHMH TpoLecC B
COOTBETCTBUH C PETJIAMEHTOM M HCIIOJB30BaTh TEXHUYECKHE CPEACTBA JUISI M3MEPEHUS
OCHOBHBIX [TapaMETPOB TEXHOJOTUYECKOTO Mpoliecca, CBOMCTB chipbs U npoaykuun (I1K-
1);

- TOTOBHOCTBHIO IPUMEHSTh aHAJTUTHYECKHE U YUCICHHBIE METO bl PEIICHHS OCTABICHHBIX
3a1ad, WCIOJIB30BaTh COBPEMEHHBbIE HMH()OPMAIIMOHHBIE TEXHOJOTHH, IPOBOINTH
00paboTKy HH(OPMAIINK C UCTIOJIB30BaHUEM MPUKIIAJAHBIX IPOTPAMMHBIX CPEICTB chepbl
pohecCHOHATFHON IATEIbHOCTH, UCTIOIh30BATh CETEBBIE KOMITBIOTEPHBIE TEXHOJIOTHH
1 0a3bl JaHHBIX B CBOEH MpO(eCCHOHATBFHON 00JACTH, MAKEThl MPHUKIAJIHBIX IPOTPaMM
JUISL pacyera TEXHOJOTHYECKUX apameTpoB obopynoBanus (ITK-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATUBHBIEC TOKYMEHTHI M0 Ka4eCTBY, CTAHIAPTH3AINH U

cepTudUKAIMK TPOJAYKTOB U W3ACIWNA, D3JIEMEHThl HSKOHOMHUYECKOTO aHain3a B
npaktudeckoii aestenpaoctu (I1K-3);

- CHOCOOHOCTBIO TPHHUMATh KOHKPETHBIE TEXHWYECKHE peIIeHUus TpH pa3padoTke
TEXHOJIOTUYECKUX MPOIIECCOB, BRIOMPATh TEXHUYECKHUE CPEJICTBA U TEXHOJIOTHH C Y4ETOM
9KOJIOTMYECKUX ToceAcTBUi ux npumeHenus (I[1K-4);

- CTMOCOOHOCTBIO WCIOJIB30BaTh IpaBHJIAa TEXHUKH OE30MacHOCTH, TPOU3BOJCTBEHHOU
CaHWTApUH, TIOXKAPHOW OE30MaCHOCTH M HOPMBI OXpaHbl TPy/a, U3MEPITh U OICHUBATH
nmapaMeTpbl  MPOW3BOJACTBEHHOTO  MUKPOKJIMMAaTa, YpPOBHS  3albUICHHOCTH |
3ara30BaHHOCTH, [IIyMa, U BUOpaIuu, OcBeleHHoCcTH padounx mect (ITK-5);

- CTMOCOOHOCTBIO HAIAXHBATh, HACTPAMBATh M OCYIIECTBIISATH MPOBEPKY O00OPYAOBaHUS U
nporpammHubix cpeacts (ITK-6);

- CTIOCOOHOCTBIO MMPOBEPATH TEXHUIECKOE COCTOSIHUE, OPTaHU30BBIBATH PO PHIAKTHICCKUE
OCMOTPBI M TEKYIIHA PEMOHT OOOPYIOBaHHs, TOTOBUTh OOOPYIOBaHHUE K PEMOHTY H
npuHUMATh 000pyaoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOCHHIO M SKCILTyaTallik BHOBb BBOIMMOTO 00opynoBanus (I1K-8);

- CIOCOOHOCTBIO AHATU3UPOBATh TEXHHUYECKYIO TOKYMEHTAIINIO, TOI0UPATh 000pyIOBaHHE,
TOTOBMTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

-  CHOCOOHOCTBIO MPOBOJWTH AHAJIHM3 CHIPhS, MATCPUAIIOB W TOTOBOWM MPOIYKIIHH,
OCYIIIECTBIIATH OIIEHKY pe3yiabTaroB ananusa (I1K-10);

- CHOCOOHOCTBIO  BBISBJIATh M YCTPAHATH  OTKJIOHEHHS OT PEKUMOB  pabOThI
TEXHOJIOTUYECKOT0 000PYI0BAHUS U MTAPaMETPOB TexHOJIornueckoro mporecca (IMK-11);

-  TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHME CBOWCTB XMMHUYECKHX JJIEMEHTOB, COCIUHCHUU U
MaTepUaJIOB HA UX OCHOBE VIS PEIICHUs 3a/1a4 npodeccuonanbHol nesrenproctu (ITK-
18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKHX TEOPHHA ISl PEUICHHUS
BO3HUKAIOMIMX (U3MYECKUX 3aJa4, CaMOCTOSITEIbHOIO MNpHOOpeTeHHus (U3NUECKUX
3HAHWM, Ui TOHMMAHUS TMPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCIE
BBIXO/ISIIMX 3a MPeesIbl KOMIIETEHTHOCTH KOHKpeTHOTro Hanpasienus (ITK-19);

- TOTOBHOCTBIO H3ydaThb HAy4YHO-TEXHMYECKYI0 MH(OpMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIH OMBIT M0 Tematuke ucciaenoanus (ITK-20).
3namu:

- TEXHOJOTMYECKHEe TMPOLECChl M  OCHOBHOE  TEXHOJIOTHYECKOe  000pynoBaHHE,
UCIOJIb3yeMOE B IPOU3BOJICTBE OPIraHUYECKUX COSTMHEHUI U MaTepUaloB Ha UX OCHOBE;

- OCHOBHBIE IPHHIMIIBL, METOIbI M (POPMBI KOHTPOJISI TEXHOJIOTUYECKOTO TpOIiecca U KauecTBa

TIPO/TYKIIMH;
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- OCHOBHBIE HOPMATHBHBIC JIOKYMEHTHI 1O CTaHAAPTH3ALMUA M CEPTUPHKAMU TPOTYKIHH
MIPEANPUATHH TI0 TPOU3BOACTBY MOHOMEPOB, ITOJIMMEPOB U MAaTEPUAJIOB Ha UX OCHOBE;

- TpaBWIa TEXHUKU OE30MaCHOCTH U NMPOU3BOACTBEHHON CAHUTApUU; OPraHU3AIHOHHYIO
CTPYKTYpY NPEANPUATHS.

Ymemn:

- HUCIOJIb30BAaTh TEXHUYECKHE CPEACTBAa I M3MEPEHHs] OCHOBHBIX IapaMeTpoOB
TEXHOJIOTMYECKOI'0 MPOIIecca, CBOMCTB ChIPbs U MPOAYKLIUU IPEIIPUIATUNA OPraHUuIECKOTO
npous;

- AHaJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAILUIO, PEAIM30BbIBaTh Ha MIPaKTUKE TpeOOBaHUs
HOPMAaTUBHOM TIOKyMEHTAI1H.

Braoemy:

- METOJaMU TMPOEKTUPOBAHMSI TEXHOJIOTUYECKUX JIMHUM, MOoJA00pa TEXHOJOTHYECKOTO
000py/I0BaHUs U YIPABIIEHUS TEXHOJIOTMYECKUMHU IIPOLIECCAaMU MPOU3BO/ICTBA;

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMUYECKHH MPOLIECC B COOTBETCTBHUHU C
PETJIaMEHTOM.

3. KpaTtkoe conep:kaHue NpoOM3BOICTBEHHOMH MPAKTHKHU:

[IpousBoicTBEHHAs MPAKTUKA COCTOUT U3 JBYX 3TaIlOB:

® 03HAKOMJIEHUE C TEXHOJOTUSMHU OPTaHUYECKUX MTPOU3BOJICTB;

® IPAaKTUYECKOE OCBOCHME TEXHOJIOTMYECKUX MPOLECCOB W METOJOB HX KOHTpPOJS Ha
KOHKPETHOM TMPEANPUSATHU TIO0 TPOU3BOJCTBY OPraHUYECKUX BEIIECTB (MHAMBHUAyabHOE
3a/1aHue).

a) O3HaKOMJIEHHE C TEXHOJIOTMSIMH TPOHU3BOJACTB MPOAYKTOB TOHKOTO OpPraHUYECKOTO
CHHTE3a OCYLIECTBISETCA B BUAE SKCKYPCUI HAa PEANPHUATHS COOTBETCTBYIoLIEro npoduist. [lpu
MOCEUICHUN MPEINpUATHS U O3HAKOMJIEHHH C €ro JeATEebHOCThIO, OOyJarolUiCs OJDKEH
YCBOUTH MaTepua, HEOOXOIUMBIH JUIsl TOATOTOBKHM OTUYETA MO MPAKTUKE.

OTuer 1o npakTHKE BKIIIOYAET:

- ICTOPUYECKYIO CIIPABKY O MPEAIPUATHH;

- HOMEHKJIaTYpy BBIIIYCKaeMOW MPOAYKIIHH;

- BUJIbl 1 HOPMBI pacxo/ia ChIpbEBbIX MaTEPUAJIOB;

- OIIMCAaHUE OCHOBHBIX TEXHOJIOTHYECKUX N1E€PEESIOB IPOU3BOICTBA;

- METOJIbl U POPMBI KOHTPOJISI TEXHOJIOTMUECKHX MPOLIECCOB;

- MEpONPUATHS IO YCTPAHEHUIO OTKIOHEHWH (HapyllIeHWH) peXHMHBIX IapaMeTpOB
paboThI 000PYIOBAHMSI U TEXHOJOTHUECKUX IPOLIECCOB.

0) IIpakTHueckoe 0CBOEHHE TEXHOJOTHYECKUX MPOLIECCOB HA KOHKPETHOM IMPENIPUATHH
oOyJaromuiicss OCYIECTBIAET B COOTBETCTBMM C WHAMBMJYalbHBIM 3aJlaHMEM IO NpaKTHKE,
KOTOPOE BKJIIOYAET:

- U3y4eHHUE aCCOPTUMEHTA BBIIIYCKAeMON MPOAYKIMH, UX BUI0B U MapoK;

- TpeboBanust ['OCT P u apyroit HOpMaTUBHON JOKYMEHTALUU K Kau€CTBY BBIITYCKaeMOM
IPOJIyKIIHH;

- U3Y4€HHE ChIPHEBBIX MATEPUAIOB U METOJJOB BXOJHOI'O KOHTPOJIS;

- U3y4EHHUE NIapaMeTPOB TEXHOJOTNYECKOTO MPOIIECcCa, IPENYCMOTPEHHBIX B PETJIAMEHTE,
U METOJIOB €Tr0 KOHTPOJIS;

- opoOHOE OMHMCaHUE BUAA M THUINA 00OPYJOBAHUS JUIS OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOTUYECKOI0 MPOLECCa;

- TEXHUKY O0€30MacHOCTHM U JeiicTBUsA pabodero mepcoHana MpH Ype3BbIYANHBIX
CUTYaLUsX.

[Ipu BBIMONHEHUM WHIMBHYATbHOTO 3aJaHUSl CTYIEHT JIOJDKEH coOpaTh CBEICHHS IO
CTPYKType MPEANPHUITHS, METOIaM YIIPaBJIeHUs, CUCTEME cObITa TOTOBON MPOIYKIINH.

4. 00beM  NpPOU3BOJACTBEHHOH  NPAKTHKU:  TEXHOJIOIMYeCKOW  (IPOEKTHO-
TeXHOJIOTHYeCKOH) NPAKTHKH:
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3aouHas Gpopma

. B 3auernbIX B akanewm.
Bunsl yaeOHOM paboThI
eIMHULIAX qacax
OO0mas TPyA0eMKOCTh JUCIHHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHITHSI: — —
Camocrositesnnasi padora (CP): 2,89 104
[Tocemenue npeanpusTHA 10 IPOU3BOACTBY IIPOIYKTOB 1 36
TOHKOTO OPraHU9IECKOr0 CHHTE3a
PaboTa Ha npeANPHUSITHN IO UHAWBUAYAITLHOMY 33 JIAHHIO 1,39 50
[ToaroToBka oTYeTa MO MTPAKTHKE 0,5 18
3auem c ouenkoii: 0,11 4
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,01 0,4
IToaroroBka k 3a4ery 0,1 3,6
3auer
Buja xoHTpoJsi: .
C OIIEHKOM
o B 3auernsix | B actponom.
Buner yue6HOI paboTh
CIMHUTIAX gacax
OO6mas TPyI0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHBIE 3aHATHS: — —
CamocronTesannasi padora (CP): 2,89 78
[Tocemenue npeAnpuUsATHL MO MPOU3BOACTBY MPOIYKTOB 1 27
TOHKOT'O OPraHUYeCcKOro CHHTE3a
PaboTa Ha npennpusTAN M0 MHANBUAYATHLHOMY 3aJaHUIO 1,39 37,5
IToaroroBka oT4yeTa Mo MpaKkTUKe 0,5 13,5
3auem c ouenkoii: 0,11 3
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,01 0,3
IToaroroBka K 3auery 0,1 2,7
3auer
Bun konrpoJs: .
C OLIEHKO¥

KOMIIETEHIINH
NESATEIbHOCTH Ha OCHOBAaHMU M3YYEHHBIX JUCLUILIUH,

AHHOTanua padoyeil nporpammbl IIpon3BoacTBeHHASI IPAKTHKH: HAYYHO-
HCCJIeI0BATEIbCKOM padoThl

1. Iesp Hay4yHO-HCCJIEAOBATEIBCKOH padoThl — QopmupoBaHuEe MPOGECCHOHATBHBIX
MOCPEACTBOM  IUIAHUPOBAaHUSA UM OCYIIECTBIICHUS  JKCIEPUMEHTATbHOMN
B TOM 4YHCIE CHEIHAIbHBIX, U

CaMOCTOATCIBHO H3y‘~IeHHOﬁ I/IH(1)OpMaI_II/II/I.

2. B pe3yabTaTe H3y4YeHUs] AUCHMILIMHBI 00y4arOIMICs J0JI7KeH:

Obnadams cnepyromiuMu npogheccuonanvnvimu (I1K) komnereHmsaMu:

CMOCOOHOCTBIO MJIAHUPOBATh U MPOBOJUTH (U3MUYECKHE M XMMHUYECKHE KCIIEPUMEHTHI,
IIPOBOJIUTH 00pa0OTKY MX pe3yabTaTOB M OLIEHUBATh MOTPEIIHOCTH, BBIIBUT'aTh THIIOTE3bI
U YCTaHABIMBATh TPAHMIBI WX MPUMEHEHMs, MPUMEHATh METO/bl MaTeMaTH4YEeCKOTO
aHaJIM3a 1 MOJIETUPOBaHMsI, TEOPETUUYECKOTO U SKCIIepUMeHTanbHoro uccuenoBanus (I1K-
16);

TOTOBHOCTBIO NMPOBOJANUTH CTaHJAPTHHIE U CEPTU(PUKAIMOHHBIE UCIIBITAHUS MaTepHaJIOB,
u3Menui 1 TexHoJoruueckux npoieccos (IIK-17);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOMCTB XUMHYECKUX DJIEMEHTOB, COCAMHEHHH U
MaTepHalloB HAa X OCHOBE JUIA pelleHus 3aaad npodeccuonHanbHoi aearensHoctu (I1K-
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18);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3MUYECKMX TEOpUH M pelIeHHs
BO3HUKAIOMMNX (PU3MUYECKUX 3a/a4, CaMOCTOSTEIBHOTO TNPHOOpETeHUs (PU3UIECKUX
3HaHUH, Ui TOHUMAaHHUA NPUHIUIOB PabOThl NPUOOPOB M YCTPOWCTB, B TOM YHCIE
BBIXO/ISIIIMX 32 MPEesIbl KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus (I1K-19);
TOTOBHOCTBIO HM3Yy4aTh HAyYHO-TEXHUYECKYI0 HWH(POPMALMIO, OTEYECTBEHHBIH U
3apyOeKHBI OMBIT 10 Tematuke uccienopanus (I1K-20).

3uamo:

MOPSAZIOK OPraHU3aIlUH, TUTAHUPOBAHMS U TIPOBEACHUS HAYYHO-HCCIIEIOBATENBCKAX paboT
C HCIIOJIb30BAHUEM TIOCIICAHUX HAYYHO-TEXHUYECKUX JOCTIXKEHUH B 00JaCTH TOHKOTO
OpPraHN4ecKOTO CHHTE3a;

TEOPETHYECKHE OCHOBHI TMOJYYEHUS ¥ TPUMEHEHHE HOBBIX TPOIYKTOB TOHKOTO
OpPraHN4ecKOTO CHHTE3a;

METOJIbl M TIOAXOJBI TI0 OI[CHKE CBOWCTB M XapaKTEPUCTHK HOBBIX MPOJYKTOB TOHKOTO
OpPraHu4ecKOTO CHHTE3A.

Ymemns:

OCYILIECTBIISATh MOMCK, OOpaOOTKY M aHalIM3 HayYHO-TEXHMYECKOW uH(popMaluu Mo
npoWIr0 BBITIONHSIEMOW pabOThl, B TOM 4YHCIE C TPHUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTHI;

paboTaTh Ha COBPEMEHHBIX NPUOOPAX W YCTAHOBKAX, OPTaHW30BHIBATH IPOBEICHUE
HKCTIEPUMEHTOB M UCIIBITAHUH, TIPOBOIUTE MX 00pabOTKy M aHATH3UPOBATh PE3YIIbTATHI;
MPUMEHSTh TEOPETHUECKUE 3HAHWUSI, MMOJyICHHBIC TPU W3YYCHHH €CTECTBEHHO-HAYYHBIX
JUCLUIUIMH AJI1 UHTEPIPETALMH SKCIEPUMEHTAIbHBIX JaHHBIX.

Bnaoems:

HaBBIKAMHU OOpalIeHWs] ¢ HAy4YHOW M TEXHWYECKOW JIMTEpaTypod M BBICTpAaUBAHHE
JIOTMYECKUX B3aUMOCBSI3€i MeX 1y Pa3IMYHbIMU JIUTEPATyPHBIMU HCTOUHUKAMU;
HaBbIKAMH MOCTPOECHUS MPUYMHHO-CJIEICTBEHHBIX CBS3€H MEX1y SKCIEpUMEHTAIbHBIMU
U TEOPETUYECKUMU TaHHBIMHU.

3. Kpartkoe cogep:xaHue TUCHHUIUIUHBI:

B Iponecce OCBOCHUA NUCHUIIIIMHBI 06y‘lal-0H.[HI>ic;I JOJDKCH IIOATOTOBHUTD U IPCACTABUTDL

K 3al[UTe HAay4HO-UccaenoBaTenbekyto padory (HUP), BeimonHeHHy0 Ha COBPEMEHHOM YpOBHE

pPa3BUTHUS HAYKHM M TEXHUKU M COOTBETCTBYIOIIYIO BHIOPAHHOMY HAaNpaBIICHUIO MOJTOTOBKHU U
porpamMme o0yueHusl.

B npexncrasnennoi k 3ammure HUP nomkHBl NOJNIyd4uTh pa3BUTHE 3HAHUS U HABBIKW,

IOJIYYCHHBIC O6y‘~IaIOIJ_II/IMC$I IIpu OCBOCHHH IIPOI'PAMMBI 6aKaJ'IaBpI/IaTa, B TOM 4YHCIC IIpH

M3YYEeHUU creuuanbHbix aucuuiinH. IlpencraBnennas k 3ammute HUP nomkna comepxarthb

OCHOBHBIC TCOPCTUYCCKHUEC IIOJIOKCHUS, OKCIICPUMCHTAJIBHBIC PE3YJIIbTAThl, I[IPAKTHYCCKUC
JOCTHIXXCHHUA U BBIBOJABI 110 pa60Te.

4. O0beM NPOM3BO/ICTBEHHOH MPAKTHUKH: HAYYHO-HCCJIEI0BATEILCKOMH PadoThI
3aouHas dpopma

o B 3aueTHBIX B akagem.
Bunsl yaeOHOM paboThI
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHMILIMHBI 110 Y4e0HOMY IIAHY 7 252
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,67 24
[Tpaktnueckue 3anstus (113) 0,67 24
CamocrositesbHas padora (CP): 6,22 224
KonTakTHas camocTosiTenbHas pabora — —
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CaMoCTOATENBHOE MOJTyYEHUE U OCBOEHHUE 3HAHUM, YMEHUH U 622 204
HaBBIKOB B COOTBETCTBUH C IIPOrPAMMOi ’
3auem c oueHKoii: 0,11 4
KonTakTHas paboTa — MpOMEXKYTOUYHAsI aTTECTAIHS 0,01 0,4
IToaroroBka k 3a4éry 0,1 3,6
3auer
Buja xoHTpoJs: .
C OIIeHKOIi
. B 3agetneix | B actponom.
Bunpl yaeOHOI paboThI
e IMHUIIAX Jacax
OO0mas TpyI0eMKOCTh IUCIUTUINHEI 110 Y4eOHOMY TUIaHY 7 189
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 0,67 18
[Tpaktuyeckue 3austus (I13) 0,67 18
CamocroniTesnnasi padora (CP): 6,22 168
KonrakTHas caMmocTosTeNibHas paboTa — —
CamMocTosATenpHOE NOJIyY€HHE U OCBOCHUE 3HAHUM, YMEHHUH 1 6.22 168
HAaBBIKOB B COOTBETCTBUM C IIPOTPAMMON ’
3auem c oyenkoii: 0,11 3
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIIHS 0,01 0,3
[ToaroroBka K 3a4éty 0,1 2,7
3auer
Bua xonTpoJs: .
C OLIEHKOH

AHHoTanua padoyeil mporpammbl [Ipon3BoACTBEHHON NPAKTUKNI: NPETANIIOMHOM

NMPaKTHKH

1. Heap NpakTUKM — 3aKpEIJICHUE TEOPETHUUECKUX 3HAHWW U MPAKTUYECKUX HABBIKOB,

MOJIyUeHHBIX B Ipouecce oOydeHHs IO MporpaMMe OakajaBpuara;
MPAKTUYECKOIO OIBITa pabOThl C UCTOYHHKAMHU HAYyYHO-TEXHHUYECKON MH(OpMAaLNUU, OTbITA
MMOCTAHOBKHM ¥ BBINOJHEHHS] HAYYHO-HMCCIIEI0BATEIbCKUX U MPOEKTHBIX 3a/lad; OBJIAJICHHE

npuooOpeTeHue

METOJIOJIOTHEH U MeToAaMH OOpaOOTKU pPe3ylbTaTOB HCCIEAOBaHUSA;, cOOp, MOATOTOBKA U
aHaJIM3 MaTEepHAJIOB TI0 TEMATHKE BBIMTYCKHOM KBAIM(DUKAIIMOHHOW pabOTHI.
2. B pe3yabTaTe NpoxoxKaeHus NpeIInuJIOMHON NPAKTUKHA CTYAEHT J0JIAKEH:
Obaaoams crnenyomumu npogeccuonanvuvimu (I1IK) komnereHuusamu:

- CIIOCOOHOCTBI0O U TOTOBHOCTBIO OCYHICCTBJIATDH

TEXHOJOTHYSCKUM

mpouecc

COOTBCTCTBHH C PCriIaMCHTOM H HCIIOJB30BATb TCXHHUYCCKUC CPCACTBA MJId U3MCPCHUA
OCHOBHBIX ITAapaMETPOB TEXHOJIOTUYCCKOI'O IIpoHecca, CBOMWCTB ChIpbA U IPOAYKIIMU (HK-
1);

TOTOBHOCTBIO IIPUMCHATH aHAJIMTUYICCKUEC U YN CIICHHBIC MCTO/IbI PCIICHUS ITOCTABJICHHBIX
3aa4, HUCIOJIb30BaTb COBPCMCHHBIC I/IH(I)OpMaLII/IOHHLIe TEXHOJIOTUH, MPOBOAUTH
06pa60TI<y I/IH(I)OpMaI_[I/II/I C UCIIOJIB30BAHUCM NTPHUKIIAJHBIX ITPOTPAMMHBIX CPCIACTB C(l)epbl
HpO(I)eCCHOHaHLHOﬁ ACATCIIbBHOCTH, UCIIOJIb30BATh CETCBBIC KOMIIBIOTCPHBIC TCXHOJIOTNH
u 0a3bl JaHHBIX B CBOEH MpodeccroHaNbHON 00JIaCTH, MAaKEThl MPUKIAJAHBIX IPOrpamMM
IJIsl pacueTa TeXHOJIOTHUeCKUX mapamerpoB obopynoBanus (I1K-2);

CHOCO6HOCTBIO NPpUHUMATh KOHKPETHBIC TCXHUYCCKUC PCHICHUSA [IPU pa3pa60TI<e
TCXHOJIOTMYCCKHUX IIPOLECCOB, BBI6I/IpaTL TCXHUYCCKUC CPCACTBA U TCXHOJIOTUH C YUCTOM
9KOJIOTHYECKUX MocieacTBUi ux npumenenus (I1K-4);

CHOCOGHOCTLIO HCIIOJIB30BaTh IIpaBUJIa TCXHUKU 663OHaCHOCTI/I, Hp0H3BOHCTBCHHOﬁ
CaHuTapuu, noxcapHoﬁ 66301’IaCHOCTI/I U HOPMBI OXpaHbl TpyAa, UBMCPATH U OLUCHHUBATH
nmapaMeTpbl MMPOU3BOACTBCHHOT'O MHKpPOKJIMMATa, YPOBH: 3allbIJICHHOCTHU u
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3ara30BaHHOCTH, IIIyMa, U BUOpaIuu, OcBeleHHOCTH pabounx mect (ITK-5);
CIOCOOHOCTBIO HAAXHUBATh, HACTPAUBATh M OCYLIECTBISATH MPOBEPKY O0OOPYAOBAaHUS U
nporpammubix cpeacts (ITK-6);

CIOCOOHOCTBIO MTPOBEPATH TEXHUYECKOE COCTOSIHUE, OPTaHU30BBIBATH PO (PHIAKTHIECKUE
OCMOTpBI M TEKYIIMA PEMOHT O0OPYIOBaHHs, TOTOBUTH OOOpPYIOBaHHWE K PEMOHTY U
npuHUMaTh 00opynoBanue u3 pemonta (I1K-7);

TOTOBHOCTBIO K OCBOCHUIO U IKCIUTyaTallui BHOBb BBOMMOT0 0b6opynoBanus (I1K-8);
CIOCOOHOCTHIO AHATM3UPOBATH TEXHHUYECKYIO TIOKYMEHTAIINIO, TOI0UPaTh 000pyI0BaHHE,
TOTOBHTH 3asBKU Ha MPHOOpeTeHne u peMoHT obopynoBanus (I1K-9);

CIOCOOHOCTBIO TPOBOAMTH AHAJIHM3 CHIPhS, MAaTEPUAIOB W TOTOBOM IPOIYKIIHH,
OCYIIECTBIISATH OIICHKY pe3yibTatoB ananm3a (I1K-10);

CMOCOOHOCTBIO  BBISIBIATH WM YCTPAHATH  OTKJIOHEHHWS OT PEKUMOB  pabOTHI
TEXHOJIOTHYIECKOTO 000PyI0BaHMS U ITApaMeTPOB TexHoIoruueckoro mporecca (ITK-11);
CMOCOOHOCTBIO TUTAHUPOBATh M TMPOBOANUTH (PU3MYECKHE W XUMHUYECKHE DKCIIEPHUMEHTHI,
MIPOBOJIUTH 00PabOTKY MX pE3yabTaTOB M OIICHWBATH ITOTPEITHOCTH, BBIIBUTATh THUTIOTE3bI
W YCTaHABIMBATh TPAHWUIBI UX NPUMEHEHHWs, MPHUMEHSATh METOJBI MaTeMaTHYECKOTO
aHaJIM3a U MOJIEIIMPOBAHUS, TEOPETUUECKOTO U KCIepuMeHTanbHoro uccieaoBanus (11K-
16);

TOTOBHOCTBIO IMPOBOJIUTH CTaHIAPTHBIC M CePTH(UKAMOHHBIC UCIIBITAHUS MaTEpUAJIOB,
u3JIenid U TexHosornueckux mnporeccos (ITK-17);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOHCTB XMMHYECKUX DJIEMEHTOB, COCAWHEHHWHA H
MaTepHajJoB Ha UX OCHOBE JUIs pelleHus 3aaad npodeccuonanbHoi aesrensHocTy (ITK-
18);

TOTOBHOCTBIO HCIOJIb30BAaTh 3HAHMSI OCHOBHBIX (U3WYECKUX TEOPUM Uil pelIeHHs
BO3HUKAOMKNX (U3UYECKUX 3a]ad, CaMOCTOSITEIIBHOTO TMPUOOPETCHUsI (PU3NUECKUX
3HaHWUM, i1 MOHMMAHUS MPUHIMIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE
BBIXO/IAIIMX 3a MPEAEIIbl KOMIIETEHTHOCTH KOHKpeTHOro HanpasicHus (ITK-19);
TOTOBHOCTBIO HM3y4aTh Hay4YHO-TEXHHYECKYI0 HWH(MOPMAILIMIO, OTEYECTBEHHBIM U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (ITK-20).

3namo:

OCHOBBI OpPraHu3alliy U METOA0JIOTHI0 HAyYHBIX UCCIIeI0BaHU;

COBPEMEHHbIE Hay4yHbI€ KOHLEMIUU B 00JIaCTH OPraHUYECKUX BEIECTB;

CTPYKTYpy H  METOJbl  YIPaBICHUS COBPEMEHHBIM MPOU3BOJCTBOM  TOHKOIO
OpPraHMYECKOT0 CHHTE3A.

Ymemy:

paboTaTh ¢ Hay4yHbIMH TEKCTaMH, TOJIb30BaThCSl HAYYHO-CIIPABOYHBIM amlmapaToM,
0hOpPMIISTH Pe3yabTaThl HAYYHBIX HUCCIICIOBAHUN;

WCIIOJIb30BAaTh  MOJIYyYEHHBIE  TEOPETUYECKUE  3HAHUSA  JUISI  OCYIECTBICHUS
TEXHOJIOTMYECKOT0 MPOIecca B COOTBETCTBHUHU C PETJIAMEHTOM;

WCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA Ui U3MEPEHUS OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOT0 MPOLecca, CBOUCTB ChIPbsl U MPOIYKLIUY;

MPUMEHATh AHAIUTUYECKHE U YHCIEHHBIE METOJbl pPEIIeHUs IOCTABJICHHBIX 3ajad,
UCIOJb30BaTh COBPEMEHHBbIE WH(POPMALMOHHBIE TEXHOJOTHM, MPOBOJIUTH 00pabOTKY
uHOpMallUd C HUCIOJB30BAHHMEM TMPUKIAAHBIX TMPOTPAMMHBIX CPEICTB  Cdepbl
npoeccuOHaNBHON 1eATEIbHOCTH, UCIIOIb30BATh CETEBbIE KOMIBIOTEPHbIE TEXHOJIOTHH
1 0a3bl JaHHBIX B CBOEU MpodeccnoHaNbHOM 00MacTH, MakeThl MPUKIAJAHBIX MPOTrpaMM
JUISL pacyeTa TEXHOJIOTMYECKHUX ITapaMeTpoB 000PYA0BaHUSI.

Braoemy:

HaBBIKAMHM CaMOCTOSTENIBHOW HAy4YHO-HCCIEIOBATEIbCKON JAEATENbHOCTH, PabOTHI C
WMCTOYHUKAMU HaydyHOU uH(popManuu, pehepupoBaHusi HAYIHBIX MyOTUKAIUI;



150

- CHOCOOHOCTBIO NPHUHUMATh KOHKPETHbIE TEXHUYECKHE peIIeHUs MNpu pa3paboTke
TEXHOJIOIMYECKHUX IIPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTHH C YUETOM
9KOJIOTMYECKUX MOCIEACTBUN UX IPUMEHEHHUS,

- HaBBIKAMHU IUIAHUPOBAHUS M MPOBENCHUS (PU3MUECKHX M XMMHUYECKHX SKCIEPUMEHTOB,
MpoBeACHUS 00paObOTKH UX PE3yAbTATOB M OIICHKH MOTPEIIHOCTH.

3. KpaTtkoe conep:kaHue npeiIuJIOMHOH NPAKTUKH

Temaruka npeAUINIOMHON MPAKTUKU CTYIE€HTOB OaKanaBpuaTa OIpeaesiseTcs TEeMaTUKON
WX BBIIMYCKHOM KBWIM(UKAIIMOHHOM pabOTbl W MOXKET NPOBOJAUTHCA B  HAy4HO-
HCCIIEIOBATENIbCKOM HJIM MPOEKTHOM (opMaTe (IpU BINOJIHEHUH HAY4YHO-KUCCIIEI0BATEIbCKON
WM pacYe€THO-IIPOEKTHON pabOThl COOTBETCTBEHHO).

[IpenaumioMHas NpakTHKa CTYACHTOB, BBINOJHSAIOIIUX HAYYHO-HUCCIIEI0BATEIbCKYIO
paboTy, MpPOXOAUT B HAyYHBIX JIA0OPATOPHSX, TEXHOJOTUYECKUX MOJpPa3/IeICHUSIX,
MH(OPMALIMOHHBIX IIEHTpaX Hay4YHO-UCCIIEOBATEIbCKON OpraHu3allMi WKW B J1Ta0OpaToOpHsX
Boinyckaromeid kageapel PXTY um. JI. YI. MenneneeBa. CTyneHTbl 3HAKOMSTCS C TEKYIIeH
paboToil naboparopuM, OCBaMBAIOT METOJIbl CHUHTE3a MPOAYKTOB TOHKOIO OpPraHHMYECKOIo
CHUHTE3a, HPOBOJAAT OTAEIbHbIE (PU3UKO-XUMUYECKHME M TEXHOJOTWYECKHE HCIBITaHUS,
MPUOOPETAIOT HABBIKM MOUCKA HAYYHO-TEXHUYECKON MH(pOpMaluu U paboThl ¢ 0a3aMM JaHHBIX,
y4acTBYIOT B 00paboTKe pe3y/bTaTOB UCCIEOBAHUS U MOATOTOBKH UX K MYOJUKALIHH.

[IpenmumioMHass  mpakTHKa  CTYACHTOB,  BBINOJHSIOUIMX  PacuyeTHO-TIPOEKTHYIO
BBIITYCKHYIO KBaJTM(UKALNOHHYIO pab0OTy, TPOXOIUT B MPOU3BOJACTBEHHBIX I1€XaX U TEXHUUYECKUX
OTJieNax MPOMBIIUIEHHOTO Npeanpustus. CTyIeHThl 3HAKOMSTCSI CO CTPYKTYpPOU MpearnpusiTus,
HOPMAaTHUBHO-TEXHOJIOTHYECKOW JOKYMEHTAI[Mell, perjiaMeHTaMd MpPOU3BOJCTBA, H3Y4alOT
CHUCTEMY MEHEDKMEHTa U KadecTBa NpOogyKIHA. OCHOBHOEC BHUMAHHE YAEIAETCS MIPAKTUYECKUM
BOIpocaM (YHKIIMOHUPOBAHUS TEXHOJOTUYECKUX JIMHUI POU3BOCTBA POLYKIIHH, TpodiieMam
IUAarHOCTHKM Opaka rOTOBOM MPOSYKLUUH M MEPONPUATHSIM IO €ro YCTPaHEHHUIO, BONpOcam
MHTEHCU(UKAIMK pabOThl TEIUIOTEXHUYECKHUX arperaTos.

Bo BpeMs poxoxkIeHHs MPEAUIIIIOMHON TPAKTUKY CTYJEHTBI COOMPAIOT MaTepHabl 10
TE€MaTHKE BBIIYCKHOW KBAJU(PHUKALMOHHON pabOThl, aHAIM3HPYIOT MX, HAMEYaroT OCHOBHBIE
HalpaBJICHUs U 3a/1a4i PabOThl, BBIPpAaOATHIBAIOT METOJIOJOTHIO PEILIEHHs ITHX 3a/1a4.

4. O6beM NPOU3BOACTBEHHON NMPAKTHKN: NMPEITUNIOMHONA MPAKTUKHA

3aouHas Gopma

" B 3ayeTHBIX B akanem.
Byl yue6HO#M paboThI
eIMHALAX yacax
OO0u1asi TPy10€eMKOCTb I CIUTITTHHbI 9 324
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: — —
CamocrositesbHas padora (CP): 8,89 320
Brmonsenune BKP 8,89 320
3auem c ouenkoii: 0,11 4
KonTaktHas paboTa — mpoMeXyTOYHAsl aTTECTAIIH 0,01 0,4
IToaroroBka K 3a4ery 0,1 3,6
3auver
Buja xoHTpoJs: .
¢ OLIEHKOI

o B 3agyernbix | B actponoMm.
Bunsl yaeOHOM paboThI
eIMHUIIAX qacax

O0mas TpyA0eMKOCTh JMCIHILIHHBI 9 243
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: — —
CamocrositesbHas padora (CP): 8,89 240
Brmonnenne BKP 8,89 240
3auem c oueHKoii: 0,11 3
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,01 0,3

[ToaroroBka K 3auety 0,1 2,7
3auer

C OLICHKOM

Bujx koHTpoOJIA:

5.5 I'ocynapcTBeHHast HTOrOBas aTTeCTALMA: MOAT0TOBKA K Ipoueaype 3alMThI U 3a1UTA
BBIIIYCKHOM KBAJM(PUKALUOHHOHI padoThI

1. Heap rocyrapcTBeHHOl UTOrOBOM aTTecTalMu — OOBEKTUBHAS OLIEHKA YPOBHS
chOpMUPOBAHHOCTU OOMIEKYIBTYPHBIX, O0OIIETPOGECCHOHAIBHBIX U MPOGECCHOHATBHBIX
KOMITIETEHIINI BBIMTYCKHUKAa YHUBEPCUTETA, €M0 TOTOBHOCTH K BBIMOJHEHUIO IPO(ECCHOHATBHBIX
3azad.

2. BBINTyCKHHK, OCBOMBIIUK MpoTrpamMMmy OakallaBpHara, JOJDKEH 00JanaTh CIeAyIOUUMHU

001IEeKY/JIbTYPHBIMH KOMIIETEHUMAMM:

- CIIOCOOHOCTBIO MCTIOJIH30BaTh OCHOBBI (PMIIOCOPCKUX 3HAHUH 11 (OPMUPOBAHUS
MUpoBo33pendeckoit nosurun (OK-1);

- CIIOCOOHOCTBIO ~ aHAJIM3UPOBAaTh  OCHOBHBIE 3Talmbl M 3aKOHOMEPHOCTHU
HCTOPUYECKOTO Pa3BUTHs 00MIecTBa Tt GOpMUPOBaHUs TpaxkaaHckoi mo3unuu (OK-2);

- CIIOCOOHOCTBIO HMCIOJIb30BAaTh OCHOBBI SKOHOMMYECKMX 3HAHUM B pazIMYHBIX
chepax xuzHenesTeapHocTH (OK-3);

- CIIOCOOHOCTBIO HCIOJIb30BATh OCHOBBI MPAaBOBBIX 3HAHWU B Pa3iMuYHBIX cdepax
nestenpHocTH (OK-4);

- CHOCOOHOCTHIO K KOMMYHHUKAIIUU B YCTHOM U MUCBMEHHOM (popMax Ha pyCCKOM U
WHOCTPAaHHOM  SI3bIKax JUId pelIeHHs] 3aJad  MEXKIUYHOCTHOTO M MEXKKYJIbTYpPHOTO
B3anmoeiicteus (OK-5);

- CIOCOOHOCTBIO paboTaTh B KOJJICKTUBE, TOJIEPAHTHO BOCIIPUHUMATD COIMANIBHBIE,
ITHUYECKHE, KOH(DECCHOHANbHBIC U KyIbTypHbIe pazauuus (OK-6);

- CIOCOOHOCTBIO K CAaMOOpraHu3aluu U camooopasoanmio (OK-7);

- CIOCOOHOCTHIO HCTIONIB30BATh METO/Ibl U MHCTPYMEHTHI (PU3UYECKOUN KYIbTYPBI AJIs
obecreyeHHs MOJHOICHHOMN COIMAaIbHOM 1 nipodeccuonanbHoi aesreapHocT (OK-8);

- CIIOCOOHOCTBIO HCIIOJIB30BAaTh IPHUEMbl OKAa3aHUSl IE€PBOM IOMOIIHU, METOIbI
3allIUTHI B YCIOBHUAX Upe3Bbluaiiibix cutyanuii (OK-9).

BrinmyckHHMK, OCBOMBIIMI Iporpammy OakalaBpuaTa, JOJKEH o0ianaTh CIEAYIOUIUMU
od0menpogeccnoHATbHBIMM KOMIIETEHIIUSIMU:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIb30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHUIUIAH B TpodeccnonansHoi aestenproctd (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O COBPEMEHHOU (hM3NYECKON KapTHHE MUPa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIIECTBA JUIsl TIOHUMAaHUsA
OKpy»Karoliero Mupa u sisnenuii npupoast (OITK-2);

- TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUS O CTPOEHUH BEILIECTBA, IPUPOIE XUMHUECKON
CBSI3HM B Pa3jMYHBIX KJ1accaX XMMHUYECKHX COCTUHEHHH Ui MOHMMAaHUS CBOIMCTB MaTepHalloB U
MeXaHH3Ma XMMHUYECKHX MPOLIECCOB, MPOTEKAUIMX B OKpyxatomem mupe (OITK-3);

- BJIQ/ICHUEM TIOHMMAaHUS CYIHOCTHM W 3Ha4YeHHWs HHPOpPMAIMM B Pa3BUTHU
COBPEMEHHOT0 MH(OPMAIIMOHHOTO OOIIECTBa, OCO3HAHUS OTACHOCTH U YIPO3bl, BO3HUKAIOIIUX B
TOM TIpoliecce, CHOCOOHOCThIO COOJIOAATh OCHOBHBIE TpeOOBaHUS HH(OPMAIIMOHHON
0€301MacHOCTH, B TOM YHMCIIE 3alIUTHI TocyaapcTBeHHon TaiiHbl (OI1K-4);

- BJIaJICHUEM OCHOBHBIMM METOJaMH, CHOCOOaMU M CpEeACTBAMH MOJIYYEHUS,
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XpaHeHus, nepepadoTKu WHPOpPMALKY, HABBIKAMH PAaOOTHI C KOMIIBIOTEPOM KakK CpPEICTBOM
yrpasienus unpopmanueii (OI1K-5);

- BJIaJICHUEM OCHOBHBIMH METOJAaMHU 3aIIUTHI MPOM3BOJCTBEHHOTO IEpPCOHANA U
HaceJICHUs OT BO3MOXKHBIX MOCIICCTBUI aBapuii, karacTpod, ctuxuitHbix Oeactauii (OI1K-6).

- BeimyckHMK, OCBOMBIIMI TporpamMmy OakaiaBpuara, JOJDKEH 00Ja1aTh
npoecCHOHAIBLHBIMM KOMIETEHI[USIMH, COOTBETCTBYIOUIMMH BHJIAM MpOQhecCHOHATHHON
JeATeTbHOCTH, Ha KOTOPBIE OPHEHTHPOBAaHA IIpOorpaMMa OakaiaBpuara:

- CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTHUYECKHIMA
IPOIIECC B COOTBETCTBHH C PErJaMEHTOM M HCIOJh30BATh TEXHUYECKHUE CPEIICTBA
JUIsL U3MEPEHHsI OCHOBHBIX ITapaMETPOB TEXHOJIOTHYECKOTO MpoIecca, CBOWMCTB
cbipbs ¥ ipoaykiuu (ITK-1);

- TOTOBHOCTBIO MPUMEHSTh AHATUTHYECKUE W YUCIICHHBIE METOJIBI
pelIeHus TIOCTaBJICHHBIX 3a/1a4, MCIIOJIb30BaTh COBPEMEHHbIE WH(POPMAIMOHHBIE
TE€XHOJIOTMH, TPOBOJUTH 00pabOTKy UHGOPMAlLMKU C  HUCHOJIb30BAaHUEM
MPUKIIAJHBIX MPOTPAMMHBIX CPEICTB chepbl MpodecCHOHATBFHON NESTETbHOCTH,
WCTIOJIh30BAaTh CETEBhIC KOMITBIOTEPHBIC TEXHOJOTMH M 0a3bl JaHHBIX B CBOECH
npodeccHoHaNFHOW 00JIaCTH, TMAaKeThl MPUKIAIHBIX IPOTpaMM Ul pacyera
TEXHOJIOTUYECKUX mapaMeTpoB obopynosanus (I1K-2);

- TOTOBHOCTBIO ~ WCIIOJIB30BAaTh HOPMAaTHBHBIE JOKYMEHTBI IO
Ka4eCTBY, CTaHIAPTH3AIMHA U CEePTU(UKAINHN MPOAYKTOB W H3JEIUN, dITEMEHTHI
HSKOHOMHUYECKOTO aHaIn3a B pakTtuueckoi aesreaproctr (I1K-3);

- CMOCOOHOCTBIO NMPUHUMATh KOHKPETHBIE TEXHUYECKUE pELICHUs
pH pa3paboTKe TEXHOJOIMYECKUX MPOLIECCOB, BEIOUPATh TEXHUUYECKHE CPEACTBA
1 TEXHOJIOTMH C YYE€TOM DKOJIOTHUECKUX TOocaeAcTBHi ux npuMenenus (ITK-4);

- CIOCOOHOCTBIO HCIMOJIB30BaTh IPaBUIa TEXHUKU O€30M1acCHOCTH,
IIPOU3BOICTBEHHOMN CaHUTapUH, HOKAPHOU O€3011aCHOCTH M HOPMbI OXpaHbl TPY/Aa,
U3MEpPSTh U OLEHUBATh MapaMeTpbl IPOU3BOJICTBEHHOTO MUKPOKINMATa, YPOBHS
3albJIEHHOCTH M 3ara30BaHHOCTH, IIyMa, U BUOpAIMH, OCBEIIEHHOCTH pabouux
mect (TTK-5);

- CIOCOOHOCTBIO ~ HAJIAXKMBAaTh, HACTPaWBaTh M  OCYILECTBIIATH
IPOBEPKY 000pymoBaHus 1 mporpaMMHusbix cpeacts (ITK-6);

- CIOCOOHOCTBIO IIPOBEPATH TEXHUYECKOE COCTOSIHUE,
OpPraHu30BBIBATh  MNPO(PUIAKTUUECKHE  OCMOTPbl M TEKyIIMH  pPEMOHT
000py0BaHuUs, TOTOBUTh O0OPY/I0BAaHUE K PEMOHTY U IPUHUMATh 000pyJOBaHNE
u3 pemonra (I1K-7);

- TFOTOBHOCTbIO K OCBOEHHIO M 3KCIUTyaTalldd BHOBb BBOJMMOIO
obopynosanus (ITK-8);

- CHOCOOHOCTBIO  AHAJIM3UPOBATh TEXHUYECKYIO JIOKYMEHTALUIO,
noaoupats 00OpynOBaHHE, TOTOBUTH 3asBKM Ha INPUOOPETEHHE M PEMOHT
obopymosanus (ITK-9);

- CMOCOOHOCTBIO MPOBOJIUTH AHAIM3 ChIPbs, MAaTepHAJIOB M TOTOBON
MPOYKIIUH, OCYIIECTBIISATh OLIEHKY pe3ynbraToB aHanu3a (I1K-10);

- CHOCOOHOCTBIO BBISIBJIATH M YCTPAHATh OTKJIOHEHHS OT PEKUMOB
paboThl TEXHOJIOTMYECKOT0 OOOpYJOBAaHUS W MapaMEeTPOB TEXHOJIOTMYECKOIO
npornecca (TTK-11);

- CMOCOOHOCTBIO IUIAHUPOBAaTh M MPOBOJUTH (U3NYECKHE U XHUMHUYECKHE
HKCTIIEPUMEHTBHI, IPOBOJUTH 00pabOTKY MX PE3yabTaTOB M OLIEHUBATh MOTPEIIHOCTH, BBIJIBUTATh
TUIOTE3bl M YCTAaHABIUBATh I'PAHMIIBI UX HMPUMEHEHHUs, MPUMEHATh METOJbl MaTeMaTHUYecKOIro
aHaJIM3a U MOJICTUPOBAHUS, TEOPETHYECKOTO U dKCIIepUMEHTalbHOro nccnenosanus (I1K-16);
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— TOTOBHOCTBIO TPOBOJIUTh CTAHIAPTHBIE H CEePTU(DHUKAIMOHHBIC HCIBITAHUS
MaTepHAaJIOB, U3ICNIMI U TeXHOJoruueckux npoieccos (ITK-17);

— TOTOBHOCTBIO  HCIOJIb30BAaTh 3HAHME CBOWCTB XHMHUYECKUX  DJIEMEHTOB,
COCIMHEHUH ¥ MaTEpHUAaJIOB Ha X OCHOBE JIJISl PEIICHHUS 33]1a4 PO (heCcCHOHAIBHOM I TEIIbHOCTH
(TTK-18);

— TOTOBHOCTBIO MCITOJIB30BATh 3HAHHSI OCHOBHBIX (DM3MUCCKUX TCOPHH [Tl PEIICHUS
BO3ZHHKAIOMINX (PHU3UUECKHX 3a/1a4, CAMOCTOSATEIBHOTO MPHOOpeTeHHs (PU3MUSCKUX 3HAHUM, JIIS
MMOHUMAaHWS IPUHIIAIIOB PAOOTHI MPUOOPOB U YCTPOWCTB, B TOM YHCIIC BBIXOSIIUX 32 MPEACIBI
KOMIICTEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19);

— TOTOBHOCTBIO HM3y4aTh HAYYHO-TEXHUYCCKYIO HH(OPMAIUIO, OTCYCCTBCHHBIN H
3apyOeKHBII ONBIT 10 TemaTthke uccienopanus (I1K-20).

3aBepmiaroniuM dTanomM oOydeHust o HampasiaeHuio moarotoBku 18.03.01 Xumuueckas
TEXHOJIOTHS, MPOPmiIto «XUMHUYECKAass TEXHOJOTHS OHOMATepUAIOB» SIBJISICTCS — 3alluTa
BBIITYCKHOM KBaJM(PUKALIMOHHON paboThl OakaiaBpa.

B pesynbrare TpOXOXKICHHS TOCYAAPCTBEHHOW HMTOTOBOM arTecTanuy (BBITOJHEHUS
BBIITYCKHOHW KBaTM(UKAIIMOHHON PabOThI) CTYIEHT JIOJDKEH:

3namo:

- TIOPSJIOK OpPTaHM3AIVH, TUIAHHPOBAHKS M IMPOBEICHUS HAyIHO-UCCIIEA0BATEIBCKUX paboT
C MCTIOJIH30BaHUEM ITOCIICTHIUX HAyIHO-TEXHHUECKHX JIOCTI)KCHHUI B JAHHOH 00JIacTH;

- (PU3UKO-XUMHUYECKHE OCHOBBI CHHTE3a TIOJIMMEPOB U IPUMEHSTh 3TH 3HAHUS Ha TTPAKTHKE;

- OCHOBHBIE TPeOOBaHHS K IPEICTABICHHUIO PE3yIbTaTOB IPOBEJACHHOTO HCCJICIOBAHUS B
BHJIC HAYYHOTO OTUYETA, CTATHH M JOKJIAA.

Ymems:

- CaMOCTOSITEIbHO BBISBJIATH MEPCHEKTUBHbIE HANpaBICHUs HAYYHBIX HCCIEIOBAaHUM,
000CHOBBIBATh aKTYaJIbHOCTh, TEOPETUUECKYIO U MPAKTUUYECKYIO0 3HAYMMOCTh MTPOOJIEMBI,
MPOBOJUTH SKCIIEPUMEHTAJILHBIE UCCIIECIOBAHUs, aHAIU3UPOBATh U HHTEPIPETUPOBATDH
MOJIy4YE€HHBIE PE3YJbTaThI;

- OCYIIECTBJIATH IMOUCK, 00pabOTKy ¥ aHAJIN3 HAYYHO-TEXHUUYECKOU WH(OpMAIUU IO TeMe
BBITIOJIHSAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHil;

- paboTaThb Ha COBPEMEHHBIX MPUOOpaxX, OPraHU30BBIBATH MPOBEACHUE SKCIIEPUMEHTOB U
WCIBITAHUN, TPOBOJAUTH UX 00pabOTKY U aHATU3UPOBATH PE3YIIbTATHI.

Brnaoemy:

- METOJOJIOTMEH U METOJMKON NpPOBEJNCHHS] HAayYHBIX HCCJIEIOBAaHUN; HaBBIKAMU
CaMOCTOSITEIbHON HAYYHOMN U HCCIIE0BATENbCKON PabOTHI;

- HaBbIKaMu paboOThl B KOJIJICKTUBE, IUIAHUPOBATh M OPraHU30BHIBATH KOJUIEKTUBHBIC
Hay4YHbIE UCCIICOBAHMUS; OBJIAJICBATh COBPEMEHHBIMHU METOJAMH UCCIICIOBAHMS M aHAIHU3A
MIOCTABJICHHBIX MPOOIIEM;

- CHOCOOHOCTHIO pellaTh TMOCTaBJICHHBIE 3a/a4l, HCIOJNb3yd YMEHHS M HaBbIKU B
OpraHu3alii HAyYHO-UCCIEA0BATEIbCKUX U TEXHOJIOTUYECKUX PaboT.

3. KpaTkoe coaepxaHue rocyJapCcTBeHHOM UTOrOBOM ATTeCTALlUM:

locynapctBenHast uToroBasi aTTectanus OOyJaromuxcs B (opMe 3aluThl BBITYCKHOMN
kBanupukanronHoit pabdorer (BKP) mpoBoauTcs rocymapcTBEHHOW — 3K3aMEHAIMOHHOMN
komuccueit (I'9K).

3amuTa BBITYCKHOW KBaTU(UKAMOHHOW PabOTHI sSBisieTCS 00s3aTeIbHOM MPOLEAypoit
UTOTOBOM TOCYJapCTBEHHOW aTTeCTallii  CTYJAEHTOB BBICIIUX  Y4eOHBIX  3aBe/ICHUH,
3aBepHIalouX OOy4eHHEe IO HampaBlIeHUIO TOJIrOTOBKM OakanmaBpuata. OHa MPOBOAUTCS
MyoMMYHO Ha OTKPBITOM 3acenaHuu ['DK cormacHo yTBEp:KICHHOMY JIeKaHAaTOM rpaduky, Ha
KOTOPOM MOTYT MPUCYTCTBOBATH BCE KENAIOIIHE.

Martepuansl, IpeaCTaBIsieMble K 3alUTE:

- BBIITyCKHAs KBanu(UKaIMOHHAs paboTa (MOsSCHUTENbHAS 3alHCKa);
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- 3ajanue Ha BelnmoaHeHue BKP;

- 013bIB pykoBoauteiss BKP;

- peuensus Ha BKP;

- Ipe3eHTalus (pa3aaToyHblii MaTepra), HOANMCaHHAs] PyKOBOUTENIEM;

- TOKJIaJ.

B 3amaun 'OK BXOomsAT BBISBIICHUE MOATOTOBICHHOCTH CTYICHTA K MPO(ECCHOHATHHOU
NEATENbHOCTH W TPHHATHE PEHICHHS O BO3MOXHOCTH TIPUCBOCHHUS €My KBanu(puKauu
«bakanaBpy.

Pemenune o mpucyXJIeHUU BBINYCKHUKY KBalu(uKaluu «OakaiaBp» NPUHUMAETCS Ha
3aceganuu ['OK mpocThIM OOJIBIIMHCTBOM IPU OTKPBITOM TOJIOCOBAHUHU YJIEHOB KOMHUCCHM Ha
OCHOBAaHUHM pPE3yJIbTaTOB HTOTOBBIX MCIBITAaHUNW. Pe3yiabTaTbl ONpEneNsioTcsl OLIEHKAMU
«OTJIMYHO», «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIILHON.

OOyuaromuiicss MUMeeT TpPaBO TMOJATh B aNEUIAIMOHHYI0 KOMHUCCHUIO alleULIIUI0 O
HapyIIEeHUH, [0 €r0 MHEHUIO, YCTAaHOBIIEHHOM MPOLEAYpPbI 3alUThI

4. O0beM rocy1apcTBeHHOI UTOTOBOM aTTECTALMH.

[IporpamMma oTHOCHTCS K 0a30BOM YacTH yu4eOHOTO TuTaHa, K 0Joky 3 «['ocymapcTBeHHAS
utorosas arrectauus» (b3.5.01) u paccunrana Ha cocpeOTOUEHHOE TPOXOXKIACHHUE B 8 cemecTpe
(4 xypc) obyuenus B oobeme 216 1 (6 3ET). ['ocynapcTBeHHass HTOTOBAs aTTECTAIMS TPOXOINT B
8 cemecTpe Ha 0Oa3e 3HAHMM, MMOJYYEHHBIX CTY/I€HTaMU MPU W3YYE€HUU AUCLMUILIINH HAIpaBlIEHUS
18.03.01 Xumuueckast TEXHOJIOTHS MPOPHIIb « XMMUYECKasi TEXHOJIOTUSI OMoMaTepraioB».

KonTpons 3HaHuMil  0oO0ydaromuxcsi, TMOJIYYEHHBIX TPH  OCBOEHHMM  OCHOBHOM

00pa3oBaTeNIbHOM  TPOTpPaMMBbI,  OCYHIECTBJISiETCS B (opMe  3alUThl  BBITYCKHOM
KBATM(UKAIMOHHON Pab0ThI M MPUCBOCHUSI KBATM(UKAITUN «OaKajiaBpy.
3aouHas popma
o B 3ayeTHBIX B akanem.
Buapr yue6HOM paboThI
eIMHUIAX qyacax
O01mas Tpy10eMKOCTb JUCHUILIMMHBI 110 Y4eOHOMY 6 216
IUIAHY
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: — —
CamocrositesibHas padora (CP): 5,981 215,33
Brinmonnenue, Hanucanue u opopmiaenne BKP 5,981 215,33
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTAIUs 0,019 0,67
Bua koHnTpoJs: 3ammura BKP

Buner yue6HOI paboTh

B 3aueTHBIX

B actponom.

eMHULIaX yacax
OO0masi Tpy10eMKOCTh I CHUILIMMHBI 110 Y4eOHOMY 6 162
TUIAHY
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: — —
CamocrositeabHas padora (CP): 5,981 161,5
Brimonnenue, Hanucanue u odopmienue BKP 5,981 161,5
KonTakTHas paboTa — mpoMeXyTOYHAs ATTECTAIIH 0,019 0,5

Bujx koHTpoJas: 3ammurTa BKP

5.6 ®akyJabTATHUBBI

AHHOTaNus padoyeil NPOrpaMMbl JUCHUIIIMHBI
«'paxaanckas 3alIUTA B YPe3BbIYANHBIX CUTYALUSIX»
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1. Hdeab AMCUMIUIMHBI -- TOJATOTOBUTH CTYACHTAa K OCMBICICHHBIM NPAKTUYECKUM
JEUCTBUSM IO OO0ECIEUYEHUI0 CBOCH O€30MacHOCTH W 3alIUThl B YCIOBHUAX BO3HHUKHOBEHUS
YpE3BbIYAHON CUTyallUU IPUPOJHOTO, TEXHOINEHHOTO U BOGHHOI'O XapaKTepa.

2. B pe3yabTaTe M3yYeHUs] TUCHHUIJIMHBI 00YYAOUIUICS 10JI2KEH::

Obnadams ClenyONMMUA KOMIIETCHIIUSMU U UHAUKATOPAMH UX JOCTHKEHUS:

VK-8.1/8.2, VK-8.5, VK-8.7.

3uams:

- XapaKTepUCTUKH TPHUPOJHBIX O€JACTBUM, TEXHOTCHHBIX aBapuil U Karactpod Ha
panuanoHHO, XMMUYECKH U OMOJIOTHYECKH OTACHBIX 00BEKTaX, HOpakaroue (GaKTOphl JPYruxX
OMAaCHOCTEI;

- OCHOBBI BO3/ICHCTBHUS OMACHBIX (PAKTOPOB YpPE3BBIUANHBIX CUTYal[Mil Ha YeJloBeKa U
MIPUPOJIHYIO CPENY, NOMYCTUMBIC TIPEIeTbHbIE KPUTEPUU HETATUBHOTO BO3/ICUCTBUS;

- Mepbl 0€30MacHOr0 TMOBEAEHUS MpH TNpeObIBAaHUM B palioHax (30HaX) IOXKapoB,
PaavoaKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOT0 3arpsI3HEHMS;

- CHocoObl M CpeACTBa 3alllUThl 4YEJIOBEKa OT BO3JAEUCTBUS MOpaKaroluX (PakTOpoB
Ype3BhIYAHBIX CUTYaLUN IPUPOJAHOTO, TEXHOTEHHOTO ¥ BOGHHOTO XapakTepa.

Ymemo:

- HUCIOJIb30BaTh CPEACTBA 3alIUTHl OPraHOB JbIXaHUS M KOXH, MEIULUHCKUE JUIsS
CaMOo3alllUThl U OKa3aHUs MOMOIIM JIPYTUM JIHOISIM;

- TPUMEHSTh TEPBUYHBIC CPEACTBA TMOXKAPOTYIICHUS IS JIOKIM3AIUU W TYIICHUS
M0’Kapa, BOSHUKILIETO B ayIUTOPUH (J1abopaTopum);

- OKa3bIBaTh cebe U APYruM MOCTPaJaBIIUM MEIUIUHCKYIO TIOMOIIb C UCHOJIb30BaHUEM
TabeNbHBIX U TOJPYYHBIX MEIUIIMHCKUX CPEIICTB.

Bnraoemy:

- mpuéMaMu TPOBEJCHUS YaCTUYHON CaHWTapHOW 0OpabOTKH TPH BBIXOJIE M3 palioHa
(30HBI) PAAMOAKTUBHOTO, XUMHUYECKOTO ¥ OMOJIOTHIECKOTO 3arpsi3HEHUs (3apaKeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UpE3BbIUAHBIX CUTYaIUX.

3. Kparkoe coagep:xaHue TUCHMILIHHbI.

Pa3zoen 1. Onacnocmu npupoonoco xapakmepa

Cruxuiinble O€lCTBUS, SIBICHUSA NPUPOIBl Pa3pPYLIMTEIHLHOM CHIIBI - 3€MIIETPSICEHMUS,
HABOJHEHHUS, CEJIEBble NMOTOKH, OMOJ3HU, CHEXHbIE 3aHOCHI, U3BEP)KCHHE BYJIKAHOB, OOBaJIbI,
3acyxu, yparassl, Oypu, IOKapsbl.

Pa3zoen 2. Onacnocmu mexnocenno2o xapakmepa

ABapuu u KatacTpo(dbl Ha paTUAIIIOHHO OTTACHOM O0BEKTE, XUMHUYECKU OTTACHOM 00OBEKTE,
OMOJIOTMYECKU OTTACHOM 00BEKTe; Ha TpaHCIopTe (KEeIe3HOJOPOKHOM, aBTOMOOUIIEHOM, PEYHOM,
aBUAIMOHHOM ); Ha THAPOCOOPYKEHUIX; HA KOMMYHAIIbHBIX CUCTEMaX JKU3HEoOecTieueHusl.

Paszoen 3. Onacnocmu 6oennozo xapaxmepa

[IpumeHenne  OpyXKusi ~ MaccoBOTO  MOpaKeHUs  (AIEPHOrO,  XUMHUYECKOTrO,
OMOJIOTHYECKOT0), OOBIYHBIX CPEJICTB C 3aKHUraTeIbHBIM HANOJHEHHEM, HOBBIX BHUJIOB OPYXKUSI.
30HBI 3apak€HUsI OT CPEJCTB MOPAXKEHUS U UX BO3JCUCTBUE HA HACENIEHHWE U OKPYKAIOIIYIO

MIPUPOJIHYIO CpENy.

Pasoen 4. Ioxcapuas 6e3onacnocmo

IToxxapnass omacHocth. [lokapHas oxpana. Kiaccupukamuss moxapoB B 3[aHUSX U
nomemieHusax. Craauu pa3BuThsd noxapoB. Jlokanuzanus u TymeHue noxapos. IlepBuunble
cpeactBa mnoxkapotymenus (oruerymmrenu OIl -8, OVY-2, OBII-5, BHyTpeHHUI NOXapHBINK
BOJIOIIPOBOJ)) U MpaBMja IOJIb30BAaHUS MMU. ABTOMATHYECKHE CHUCTEMbI MOKAPOTYIICHUS —
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CIPUHKIIEpHbIE U JApeHuepHble. OrHeTymamue BEIIeCTBA — BOJA, IEHBI, HETOPIOUME Traszbl U
pa3baBUTENHN, TTOPOIIKOBBIE COCTABBI, TAJIOT€H3aMEIIEHHBIE YTIEBOOPO/IBI.

Pa3zoen 5. Komnnexc meponpusamuii 2paxcoanckoul 3aujumaol HaceleHus

OnoBemenre U WHPOPMUPOBAHUE HAcelneHUs 00 omacHoctu. lIpuHsATHE HaceleHUueM
curHaioB omnoBemienus («Buumanue Bcem!», «Bosnymnas TpeBora», «PaauarmoHHas
OMAaCHOCTBY», «XHUMHUYECKas TpeBora», «OTOOH ONacHOCTU») U MOPSAOK JACHCTBUSA IO HUM.
DOBakyalusi HaceJleHHs W3 30HBI OnmacHOCTH. CrocoObl SBakyaluu. ODKCTPEHHAs JBaKyallHs
CTYJIEHTOB U3 ayAUTOPUHU MTPU BOZHUKHOBEHHUH T0OXKapa.

CpencTtBa nHIUBUIyaIbHOM 3amuThl opraHoB abixanus (I'TI-7, I'TI-9, P-2, V-2K, PITIA-1,
PII-67M, PY-60M, «®enukcy, I'I3K, AII, AI1T-3, TI3V-K, UIT-4M, UII-5, UII-6, KUII-8),
koxu (JI-1, O3K) uenoBeka. MeauIIMHCKIE CPEICTBA 3AIIUTHI.

CpencTBa KOJIJIEKTUBHOM 3alUThl HaceneHus. HasHauenue, 3aluTHbIE CBOMCTBA YOSIKHUILL.
[IpotuBopanuanuonnsie ykpbiTus (IIPY, momzemHble memiexojHble MEPEXOo/bl, 3ariayOsieHHbIE
CTaHIIMM METPOIOJIUTCHA), TPOCTEHIINE YKPBITHS (TpaHIIEH, OKOMBI, IMEPEKPHITHIC IIEIH).
[TpaBuna 3ansTust yoexunia.

Pa3zoen 6. Oxazanue nepsoii nomowu

OxkaszaHue nepBoi MOMOIIH TP 05KOTaxX, PAHEHUX, 3apaxeHusax. [IpoBeneHne yacTuaHoOM
CaHUTApHOM 0OpabOTKM KOXKHBIX NMOKPOBOB YeNOBEKa MPH BBIXOJE W3 30H PaJWO0aKTUBHOTO,
XMUMHYECKOTO U OMOJIOTHUECKOTO 3apaKeHus (3arpsi3HEHUs ), U3 30H MOKapOB.

Pa3zoen 7. Jluxsuoayus nocredcmeuti upe3sulualiHol cumyayuu

ABapuiiHO-cIiacatenbHble Pa0OThI. DKCTPEHHAs dBaKyallus U3 ayAuTopuu (J1abopaTopun)
B YCJIOBUSIX IOKapa, paAuallMOHHOTO, XUMHUYECKOT0, OMOJIOTMYECKOr0 3arpsi3HEHUs] TEPPUTOPUI
C MCTOJIb30BaHUEM TIpocTerIuX cpeacTs 3anuThl («Denuxcy, I'JI3K, npotusoraza I'TI-7 ¢ JI1T-
3).

4. O0beM y4yeOHOH TUCUMIIJIMHBI:

O0BbeM TUCHUILINHBI
Bn eOHoOM pado
/L YHEOHOH paboTh! Axkan. | Acrp.
3E
q q
OO0u1asi TPy10€eMKOCTb I CIUTITTHHbI 1 36 27
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 0,11 4 3
Jlexkmn 0,11 4 3
CamocTrosiTesibHasi padoTa 0,89 32 24
KoHTtakTHas caMocTosTeIbHAs paboTa 0,2 0,15
0,89
CaMOoCTOATETbHOE U3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 31,8 23,85
Bua uToroBoro KOHTpoJIsi: 3a4yer

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«IlepeBoa HAYYHO-TEXHHYECKOH JTUTEPATYPBI»

1. Hesb qucHMNJIMHBI — IPUOOpETEeHHE 00YyJaIOIUMUCS 00Iel, KOMMYHUKAaTUBHON U
npoeccHOHAbHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHAENbHBIX JTamax S3bIKOBOM
MOJITOTOBKH TO3BOJISIET BBIMOJHATh PA3IMUHBbIe BUABI NMPO(ECCHOHAIBHO OPUEHTHPOBAHHOTO
NepeBoia B IPOU3BOICTBEHHON U HAYYHOU JE€ATEIbHOCTH.

2. B pe3yabTare H3y4eHHsl JUCHMIIIMHBI 00yYaIOLIHUIiCS 10JI7KEH:

Obnadamye CleAyOMUMH KOMIIETEHIIMSMU U UHIMKATOPAMHU UX JTOCTH)KEHUS |
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YK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3namu:

— OCHOBHBIE CITOCOOBI JOCTHKCHUS SKBHBAJICHTHOCTHU B TIEPEBOJIC;

— OCHOBHBI€ ITPUEMBI IEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITHH SI3bIKA KK CUCTEMBI;

— JIOCTaTOYHOE IS BBINOJHEHUS TEPEeBOJIa KOJUYECTBO JICKCHUYECKUX EAMHMUII,
(pa3eosIoOTU3MOB, B TOM YHCIIC COIUATBHBIX TEPMUHOB U JIMHTBOCTPAHOBETUCCKUX PEATTUH;

ymemn:

— MPUMEHATH OCHOBHBIE IPUEMBI TIEPEBO/IA;

— OCYHICCTBJISTh NHUCHBMEHHBIM TEPEeBOJl C COONIOACHHUEM HOPM JIEKCHYECKOM
SKBUBAJIEHTHOCTH, COOJIFOICHIEM TPAaMMaTHUYECKHX, CHHTAKCHUYECKUX U CTUJIMCTUYECKUX HOPM;

— 0OpMJIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYIIECTBIIATh TEPEBOJ C COOJIOJEHUEM HOPM JIEKCHUYECKOW JKBUBAJICHTHOCTH,
COOJI0/IEHUEM TPaMMATHYECKUX, CHHTAKCUYECKUX M CTHJIMCTUYECKUX HOPM TEKCTa MepeBoja 1
TEMIOPATBHBIX XapaKTEPUCTUK UCXOJHOTO TEKCTA;

61a0emn:

— METOJMKON TMPEeArnepeBOUYECKOT0 aHajdu3a TEKCTa, CIOCOOCTBYIOMIEH TOYHOMY
BOCTIPUSTUIO HCXOJHOTO BHICKA3bIBAHMS;

— METOJMKOW TOJTOTOBKHA K BBHITIOJHEHUIO TEPEBOJA, BKJIIOYAs MOUCK MH(POPMAIUHA B
CIIPaBOYHOM, CIIENATIBHOM JINTEPATypPe U KOMIIBIOTEPHBIX CETAX;

— OCHOBaMH CHUCTEMBI COKPAIEHHOMN NEPEBOTYECKON 3aMICH MPU BHITIOJIHEHUH TIEPEBOJIA;

— OCHOBHOW MHOS3BIYHON TEPMHUHOJIOTUEN CIIENUATBHOCTH;

— OCHOBaMU pedeprpoBaHus 1 aHHOTUPOBAHUS JIMTEPATYPHI 110 CHEIUATBEHOCTH.

3. Kpartkoe coaep:xanue TUCHUILIHHbBI

Pa3znen 1. OcHOBHBIE JIeKCHYECKHE U CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoaa
HAYYHO-TEXHUYECKOM JIUTEPATYPbI

1.1 Jlekcuveckue 3aKOHOMEPHOCTH HAyYHO-TEXHUYECKOTO nepeBoa. CMBICIIOBOM aHAIHN3
HAyYHO-TEXHHUYECKOTO TEeKCTa M ero cerMeHTtanus. CTUIUCTHYECKHE OCOOEHHOCTH Hay4yHO-
TEXHUYECKUX TEKCTOB. [IpeoosieHne TpyAHOCTE!, CBA3aHHBIX C PACX0KIEHUEM CUHTAKCHYECKUX
CTPYKTYP MHOCTPAHHOI'O U PYCCKOTO TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHue nopsiika CJIOB B aHIVIMICKOM M PYCCKOM mpeuiokenusx. [lepeBon cios,
yCTaHOBJIEHHE 3HaueHUs ciioBa. [lepeBos cBOOOTHBIX U (HpPa3eoIOTUYECKUX CIOBOCOYETAHUM.
[IepeBon 3aroJIOBKOB TEKCTOB M CTATEU

1.3 Coxkpamenusi. OcobeHHOCTH HX NepeBoja. Pa3BuTHe HaBBIKOB MepeBOAa Ha IPUMEPE
TEKCTOB IO TeMe «XuMuueckas adopatopus» «3MepeHuss B XuMum.

1.4. Jlexcuueckue TpaHchOpMalMu TpU IEPEBOJIE TEKCTOB IO TEMATHKE XUMUU U
XUMUYECKON TEXHOJIOTUH.

Pa3znen 2. OcHOBHBIE TPaMMaTH4YeCKHe 0COOEHHOCTH NepeBo/a.

2.1. OcobennocTH mepeBoaa npeanokeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe MepeBoja TEKCTOB IO TEMATHKE XUMHUYECKOW TEXHOJIOTHH
[lepeBo mpUAATOYHBIX HNPEIOKEHHIM.

2.2. Metop! ¥ IpUEeMBI TIEPEBOJIA CTPAIATENHHOTO 3aJI0Ta Ha MPUMepe TepeBoia TEKCTOB
o teme "TexHonmoruu Oyaymero".

2.3. Tunbl YCIIOBHBIX MPEISIOKEHUM, MpaBUiIa U 0COOEHHOCTH HX mepeBoja. [IpakTuka
MepeBoJia YCIOBHBIX MPEJIOKEHUM Ha IMpUMEpaxX TEKCTOB MO Pa3M4HBbIM pa3jenaM XUMUH U
XUMUYECKON TEXHOJIOTHUU.

2.4. MojanbHbIe TIIaroibl 1 0COOEHHOCTH WX MepeBoja Ha MpUMeEpe MepeBo/ia TEKCTOB
«Texunonorusy, «I[IpombiieHHOE 000PYIOBAHHE)»

Pa3nes 3. OcoGeHHOCTH NepeBoa NpeJIoKeHHI ¢ HeJIMYHBIMH (POPMaMHU IJ1aroJia
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3.1 Nudunutus (Heonpeaenennas ¢opma raaroia). Poas nHOUHUTHBA B IPEITIOKEHAN U
BAPUAHTEHI [IEPEBOJIAa HA pyCCKUU A3bIK. [IpruacTus u repyHauii. BapuaHTel epeBoia Ha pyCCKUI
SA3BIK.

3.2 HVudunutuBabie 0060poThl. OOOpoT momnonHenue ¢ wuHpuUHAUTHBOM. OOOpOT
nojJiexainiee ¢ ”HQUHUTUBOM. Pa3nuuHble BapraHThl IEpEBOIA.

3.3 IlepeBoa MpUYACTHBIX 000POTOB. AOCOJIOTHBIN MPUYACTHBII O00OPOT M BAPHAHTHI
nepeBoja. Pa3BuTre HaBBIKOB MepeBo/ia B chepe XUMUN i XUMHYECKON TEXHOJIOTHH.

Pa3nen 4. OcoGennoctu pedepaTuBHOIO NMepPeBoIa

4.1. Anroput™m NpeAnepeBOIIECKOM pabOThl ¢ HAYYHO-TEXHUYECKUM TEKCTOM MO0 XMMHUKO-
TEXHOJIOTUYECKOU TeMaTHKE.

4.2. Anroput™m cocraBieHusi pedepara O XHMHUKO-TEXHOJOTHMYECKOW TEMaTHKe
(aHHOTaAIUN)

4.3. Anroput™M paboTHl 1O pedepaTHBHOMY IMEPEBOAY IO XHMHKO-TEXHOJOTHYECKOU
TEMaTHUKE.

4. O0beM yueOHOM THCHHIIINHBI

Cemectp
Bcero 5 ;
Bunx yaebHol paboThI ceMecATp ceMe;Tp
3E Akan. 4. 3E Kal. 3E Kal.
q. q.
Obutast TPyROSMKOCT 4,0 1440 | 20 | 720 | 20 | 720
IACIAIUINHEI
KonTakTHas padora — 0.4 16 0.2 8.0 0.2 8.0
ayINTOPHbIE 3aHATHS:
[Tpaktuueckue 3ausatus (I113) 0,4 16 0,2 8,0 0,2 8,0
CamocrosiTesibHasi padoTa 3,6 128 1,8 64,0 1,8 64,0
KoHrakTHasg caMocTOsTEIbHAS 3 4 4
pabota
C 3,6 1,8 1,8
aMOCTOSTEIBHOE U3yUCHHE 120 60 60
pa3esioB JUCIMILIAHBI
Buabl KoHTpOJIS:
Buo xkonmpona uz YII 3aver 3aver
Cemectp
Bcero 5 ;
Bun yue6Hoit paboThl ceMe(Xp ceMecATp
3E Actp.u. | 3E “Ip- 3E ctp-
q. q.
Obutast TpyROEMKOCTE 4 108 20 | 540 | 20 | 540
B1% (9005000105050
KonTakTHas padora — 0.4 12 0.2 6.0 0.2 6.0
ayIMTOPHbIE 3aHSITHA:
[Ipaktuueckue 3ausarus (113) 0,4 12 0,2 6,0 0,2 6,0
CamocrosiTesibHasi padoTa 3,6 96 1,8 48.0 1,8 48.0
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KonTtakTHas camocrogTennrHas
pabora

3,6 1,8 1,8

CamocrosiTenpHOE U3yUeHUE 90 45 45

pasaciioB AUCHUIIIIMHBI

Buabl kKoHTpOJIA:

Buo konmpons uz YII 3auer 3auer

6. TPEBOBAHUS K YCJIOBUSAM PEAJIM3ALIUA TPOT'PAMMbI BAKAJIABPUATA

6.1 O6mecucremublie TpedoBanus k peanuzanuu OOIl 6akanaBpuara

YHUBEpPCHUTET pacrojaraeT Ha MpaBe COOCTBEHHOCTH WJIM WHOM 3aKOHHOM OCHOBaHUU
MaTepHUaTbHO-TEXHUUECKUM OOecrieueHneM 00pa3oBaTeIbHOM JEATENbHOCTH (OMEUICHUSIMU U
obopynoBanuem) yist peanuzanuu OOIT 6akanaBpuara.

Kaxnprit  oOywaromuiicss B TEYEHHE BCEro Tieprojia oO0ydeHus oOecreunBaeTcst
WHIUBUAYAIBHBIM ~ HEOTPAaHWYCHHBIM  JOCTYIIOM K  JJIGKTPOHHOW  HMH(OPMAIMOHHO-
o0pa3oBaTeNbHON Cpeie YHUBEPCUTETA. DIIEKTPOHHAs HH(DOPMAIIMOHHO-00pa30oBaTelbHas cpeia
o0ecreunBaeT BO3MOXKHOCTh JIOCTYINa OOYYaroIIErocss W3 JI000W TOYKH, B KOTOPOW HMMEETCS
JOCTYIT K WH()OPMAIIMOHHO-TEJICKOMMYHHKAITMOHHONW ceTH «VHTepHeT», KaKk Ha TEepPUTOPUU
VHUBEPCHUTETA, TAK M BHE €€.

DnekTpoHHas HHPOPMaAIMOHHO-00pa3oBaTeIbHas Cpe/la YHUBEPCUTETa 00ECIICYNBACT:

— J0CTyHn K Yy4eOHBIM IUIaHaM, pabOYMM MporpaMMaM JTUCHHUILIAH (MOJIyJiel), TpaKTHK,
AIIEKTPOHHBIM Y4eOHBIM H3/IaHUSM U 3JIEKTPOHHBIM 00pa3oBaTeNbHBIM pecypcaM, YKa3aHHbIM B
pabouux mporpamMmax JTUCIUTIINH (MOTyJel ), TPaKTHK;

— hOopMHUPOBAHUE ATEKTPOHHOTO MOPT(HOTHO 0OYJAIOIIETOCS, B TOM YHCIIE COXpaHEHUE €To padoT
Y OIIEHOK 3a 3TH PabOTHI,

— ¢ukcanuio xoja 00pa3oBaTENbHOTO MpOIEcca, Pe3ylbTaTOB MPOMEXYTOUHOM aTTecTaluu U
pesynbTaToB ocBoeHus: OOII GakanaBpuara;

— TMpOBeJeHUE Y4eOHBIX 3aHATHH, NpPOIENyp OLEHKU pe3yabTaToB OOy4YeHHS, peaau3anus
KOTOpPBIX TMPEAyCMOTpeHa C NPUMEHEHHUEM DJIIEKTPOHHOTO OOYyYeHHS, JAUCTAHIIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHIA;

— B3aMMOJICHCTBHE MEXKY YYaCTHUKaMH 00pa30BaTeIbHOIO MPOLiecca, B TOM YHCIIE CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aUMOJICHCTBHS MOCPEICTBOM ceTu «HTepHeT».

OYHKIMOHUPOBAHUE  OJJIEKTPOHHOW  MHGPOPMAIIMOHHO-00pa30BaTEeIbHOM  Cpeibl
obOecrieunBaeTcs COOTBETCTBYIOLIUMHU CpPEACTBAMH  MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH © KBanudukanueld paOOTHUKOB, €€ HCIOJB3YIOIUX U MOIICPKUBAIOLIUX.
OYHKIMOHUPOBAHUE SJIEKTPOHHONW HH(DOPMAIIMOHHO-00pa30BaTEIbHONW Cpellbl COOTBETCTBYET
3aKkoHOJaTensCTBY Poccuiickoit deneparuu.

6.2 TpeOoBanus K MAaTEPHAJIBLHO-TEXHMYECKOMY 00eCIIeYCHH IO

MarepuanbHO-TeXHHUECKas 0a3a  yHUBEPCUTETa  COOTBETCTBYET  JECHCTBYIOLIUM
IPOTHBOIOXKAPHBIM TpaBWJIaM M HOpPMaM M o0ecreyuBaeT TMPOBEIACHUE BCEX BUIOB
JUCUMIUIMHAPHOM W MEXIUCHUIUIMHAPHOM  IMOATOTOBKHM, MPAaKTUYECKOM W Hay4yHO-
HCCIIeI0BaTeNbCKOM paboThl 00yUaromuxcs, IPeyCMOTPEHHBIX YU€OHbBIM IJIAHOM.

[lepeueHp MaTepHaIbHO-TEXHUYECKOTO OOECIeUeHHUs! BKIIIOYAET: JIGKIIMOHHBIE yueOHbIe
aymuropun  (00OpyIOBaHHBIE BHJICONPOEKIMOHHBIM O00OpYJOBaHHWEM JJIsl TNpEe3eHTaluH,
CpEIACTBaMH 3BYKOBOCIIPOM3BEIEHUS, DKPAHOM, U UMEIOLIHNE BBIX01 B IHTEpHET), MOMeIeHns ISl
MIPOBEACHUSI CEMHHAPCKUX U TPAKTUYECKUX 3aHATHH (0OOpyldoBaHHBIE Y4yeOHOH Mebenbio),
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OubnMroTeKy (MMEIIIYI0 paboyre KOMITBIOTEPHBIC MECTa UIsi OOYYaloIIUXCs IO Tporpamme
OakanaBpuaTa, OCHAIIEHHBIE KOMIIBIOTEpAMHU C JIOCTYIIOM K 0a3aM MaHHBIX W BBIXOJOM B
WuTepHer), 11ab0paTOpuy, OCHAIICHHBIE COBPEMEHHBIM OOOpPYIOBAaHHMEM ISl BBIOJHEHHS
HAy4YHO-HMCCIIEIOBATEIbCKOH  pabOThl, KOMIBIOTEPHBIE  Kiaccel. [Ipu  HCIONB30BaHUU
AIIEKTPOHHBIX H3JIaHUH YHHBEPCHTET OOECIEeYMBAET KaXJIOro OOydaromerocs BO BpeMs
CaMOCTOSITEIIbHOW TMOJrOTOBKM pab0odMM MECTOM B KOMITBIOTEPHOM KIJIACCe C BBIXOJIOM B
WHTEpHET B COOTBETCTBUH C TPYIOEMKOCTHIO H3y4aeMbIX TUCIHILINH.

[lomemienus mnpencTaBisstoT co0oil ydyeOHblE ayAUTOPUM ISl MPOBEACHUS Y4eOHBIX
3aHATHH, TPEAYCMOTPEHHBIX IPOTpaMMOl OakalaBpHara, OCHAIICHHBIE OOOPYIOBAaHHEM U
TEXHUYECKUMHU CPEACTBAMHU OOYYEHHS, COCTaB KOTOPBIX ONpeAessieTcss B pabouynx mporpamMMax
JTUCITUTLIUH (MOIyJei).

MartepuanbHo-Texuuueckoe obecrnieuenne OOII OakanaBpraTa BKIIOYAET:

6.2.1 O6opynoBanmne, He0OX0AMMOE B 00Pa30BATEJILHOM MpoLecce

CrpykTypHOoe mojapaszneneHue (dakynpbTeTa HEPTEra3oXMMUU ¢ MOJUMEPHBIX
MaTepuasoB, OCYIIECTBISIONIEE TOATOTOBKY OakamaBpoB 1o Hampasienuto 18.03.01 —
XuMHYecKass TEXHOJIOTH; MPOQIIb «XUMUYEeCKass TEXHOJIOTHS OMOMAaTepHaliOBy pacrojiaract
MaTepuaIbHO-TEXHUYECKON 0a30ii, 00ecTieunBaroIieii MPOBEICHNE BCEX BUJOB TEOPETUUECKON U
MPAKTUYECKOW TIOJrOTOBKH, MPEIYCMOTPEHHBIX PAa0OYMM Yy4eOHBIM IUIAaHOM. MaTepHaabHO-
TEXHHYECKas 0a3a BKIFOYACT MIOMEIICHHSI, ayTMTOPUH U CIICINATHN3UPOBAaHHBIC JTJab0paTopun
Ne | [Ipenmetsl, mucnuiuiiHel B | HamMeHoBaHWE 000PYIOBaHHBIX YUCOHBIX KAOMHETOB,
I/TT | COOTBETCTBUM C  y4eOHBIM | OOBEKTOB JUISl TIPOBEACHHUS TPAKTHUYSCKUX 3aHSATHH C
TIJIAHOM MepeYHeM OCHOBHOTO 000pynoBaHUs W/unm
MIPOTrPaMMHOTO 00eCTIeUeHUs
1 | JlabopatopHbie paboTel 1O | YueOHas madoparopusiNe 105, 108

JTUCITUTITHNHAM Hayunas ma6oparopus Ne 100, 101, 104, 106, 110
Xumust u TEXHOJIOTHS | YUeOHBI MyIbTUMEeTMIHBINA Kitacc Ne 107
OPraHNYeCKUX KpacuTeNei

Texnonorus npoaykToB | [lepeueHb OCHOBHOTO 000PYIOBaHUSA:

TOHKOI'O OpraHuyeckoro | 1. Becbl aHaTUTHYECKUE

CHUHTE3a 2. CYIIMJIBHBIN 1IKad

OCHOBBI TEXHOJIOTUH | 3. BaKyyM-CYIIMJIbHBINA mIKad

KpalueHus 4. nabopaTtopHas rnocyaa

Beenenue B | 5. MarHUTHBIE U BEPXHEIPUBOAHBIE MELIAIKU
CYNPaMOJIEKYJISIPHYIO XUMUIO | 6. pOTOpHBIE HCHIAPUTETU

UccnenoBanue  u cuHTe3 | 7. 1abopaTOpHBIE peakTopa

MaJIOTOHHAKHBIX 8. mpubop 1S ompeseNieHus] TEMIIePaTyphl ILIABJICHUS
OPraHUYeCKUX MPOLYKTOB IITIT-M

Uccnenosaune U cuHTe3 | 9. cenuanu3upoBaHHOE 00OpYyI0BaHUE
COCIMHCHUN apOMaTHYECKOIO
psana

HayuHo-uccnenoBarenbckas
paboTa B cemecTpe

Jlns aHanmu3a BELIECTB, MOJYYEHHBIX B pe3y/bTaTe NMPOBEICHHBIX HCCIEIOBaHUN B
paMKax yuyeOHOI HaydyHO-MCCIIEeJ0BATENbCKOM pabOThl, KBATM(PHKAIIMOHHOMN BBITYCKHOI pabOThI
WIA TPOBEIEHUsS] MPAKTUKYMOB MO Y4E€OHBIM KypcaM «XHUMHUS U TEXHOJOTHS OPraHUYeCKUX
Kpacuteneit», «TexHOJIOrus MNPOAYKTOB TOHKOTO OPraHM4ecKkoro cHuHre3a», «OCHOBBI
TEXHOJIOTUH KpallleHus», «BBefieHne B CynpaMosIeKyIapHyIo XUuMuio», «MccnenoBaHyue U CHHTE3
MaJIOTOHHQ)KHBIX ~OPraHUYECKUX NpoaykToB», «lMcciemoBaHue W CHUHTE3 COCAMHEHUH
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apoMaTHU4ecKoro psiga», Ha 0aze kadeapbl uMeeTcsl cHekTpaibHas Jadbopartopust Ne369,
obopynoBanHas @ypbe-cnekrpodoromerpom Shimadzu IRAffinity-1 FTIR (MK-ciiekrpockorus,
SAnonust), cnekrpodoromerp Shimadzu UV-1800 (ymprpaduoneroBas (37IEKTpOHHAs)
cnekrpockonusi, Snonus) u cnekrpoduyopumerpom Shimadzu FR-5301 (dmyopecuentnas
CHeKTpockonus, Snoxnus).

B pamkax HayuHo-o0Opa3zoBatenbHoro nentpa (HOL) «Oprannueckast potonuxa» (2011
r.) Kadenpa corpyaauyaer ¢ OI'Y «'HL «HUOIIHUK», THO0OC PAH, NOX PAH, na 0aze
KOTOPBIX CTYIEHTHI MPHOOPETAIOT HEOOXOIMMbIE HABBIKH PA0OTHI, BBITIOIHAS y4eOHbIE HAyYHO-
HCCIIEIOBATENIbCKHUE U KBATU(PUKAMOHHbIE paboThl. Ha 6a3e MHcTUTyTa 371€eMEHTOOPraHN4eCKUX
coenuHenuil Poccuiickoii Axkanemun Hayk (MHOOC PAH) co3maH 1eHTp KOJUIEKTMBHOIO
MOJIb30BaHMST  (PU3UKO-XMMHUYECKIMH METOAaMu wuccienoBanust crpoeHust BemecTB( LKIT
OUMMUC) — HekoMMepueckoe npennpusTie, onaronapst koropomy B pamkax HOLL 6axanaBpsl
Kadeapbl UMEIOT BO3MOKHOCTh AHAJIM3UPOBATh CUHTE3UPOBAHHBIE COEANHEHNUS.

6.2.2 Y4eOHO-HarJIsI/IHbIE OCO0HS

KoMmekTsl cnaifoB K JIEKIIMOHHBIM KypcaM; IJIaKkaThl/ciaaiiapl TUIoBbIX noctepos HUP,
HAOOPBI MPOIYKITUH MPOMBIIUICHHBIX MTPEIIPUATHIA, ATbOOMBI TEXHOJOTHUECKUX CXEM.

6.2.3 KomnbioTepsbl, HH(OPMAIHOHHO-TEJIEKOMMYHHKALIMOHHbIE ceTH,
annapaTHo-NporpaMMHbIe H ayIMOBH3YaJIbHbIe CPeACTBA

[lepconanpHBIe KOMIBIOTEPHI, YKOMILIEKTOBaHHBIE mpourpeBarersiMu CD u DVD,
NPUHTEpPaMU W TIPOTPAMMHBIMU  CPEIICTBAMH; TIPOCKTOPHI; OKPaHbI; ayJUTOPHHA  CO
CTallMOHAPHBIMU KOMILJIEKCAaMU 0TOOpaXkeHus! HH(OPMALMU C JTF000T0 3JIEKTPOHHOTO HOCHUTEJIS;
WEB-kameps1; nugpoBas kamepa K ONTHUECKOMY MHKpPOCKOMy; LH(poBoil ¢doToanmapar;
KOIIMPOBAJIbHBIE ANIapaThl; JOKaIbHas CETh C BBIXOAOM B MIHTEpHET.

6.2.4 TleyaTHble M 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe H MHPOPMAIHOHHbIE PeCyPChl

NudpopManimoHHO-METOIMYECKUE MaTepuaibl: Y4eOHbIE MMOCOOWS M0 AMCIUIUTHHAM
BapUATUBHOW YacTH MPOrPaMMbl; METOJWYECKHE PEKOMEHIALMU K IPAKTUYECKUM 3aHSATUSM;
KaTaJIOTH MPOIYKLIUHU MPOMBIIUICHHBIX MPEIIPUATHH; pa3JaTO4YHbIi MaTepuan K JCKIMOHHBIM
KypcaM; 3JEKTPOHHbIE YueOHble M3/aHUS MO IUCLMILUIMHAM BapUATUBHOW 4YacTH, HAy4YHO-
HOIYJISIPHBIE IEKTPOHHBIEC N3JAHUS.

[Tomemienus s caMOCTOSITENBHOM pabOThl O0YYarOIIMXCS OCHAIIEHbl KOMIbIOTEPHOMH
TEXHUKOH € BO3MOYKHOCTBIO MOAKIIOUEHUs K ceTu «lHTepHeT» M obecreueHsl OCTYIIOM B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPelly YHUBEPCUTETA.

VYHuBepcurer obecriedeH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3UOHHOIO M CBOOOJTHO
pacrpocTpaHsieMOro IMPOrPaMMHOIO  OOECHEUYEHUs, 6 MMOM YuUCle Ome4ecneeHHO20
npou3zeoocmea (CocTaB omnpejensercs B pabouyux MporpamMmax IUCHMIUIMH (Moaynei) u
noonexcum 00H06IeHUIO NPU He0HX00UMOCIU).

IIpu ucnonp3oBaHuU B 00pa3oBaTeIbHOM IpoOIiecce MeUaTHbIX U3/IaHHi, B YHUBEPCUTETE
copmupoBaH 6MOINOTEYHBIH (POH/, YKOMIIJICKTOBAHHBIN IIEYaTHBIMU U3JAHUSMU U3 pacueTa He
MmeHee 0,25 sKk3eMIuIsIpa KaXKA0ro U3 M3/aHuil, yKa3aHHbIX B pabO4yMX MporpaMmmax AMCLUUILUINH
(Momyrneit), mporpamMmmax IMpaKTUK, Ha OJHOTO OOYYaroUIerocs U3 4ucia JIUL, OJHOBPEMEHHO
OCBAMBAIOIINX COOTBETCTBYIOIIYIO IMCHUUIUIMHY (MOAYJb), MPOXOJSAIIMX COOTBETCTBYIOLIYIO
MIPAKTHUKY.

OOyuaromuMcess obecrieueH noctyn (ygajJleHHBIH JOCTYN), € moM uucie 6 ciaydae
npumeHenus I1eKMpPOHHO20 00yUeHus, OUCHAHUUOHHBIX 00PA306AMENIbHBIX MEXHOI02U, K
COBpPEMEHHBIM MPO(eCcCHOHANBHBIM 0a3aM JTaHHBIX U MH()OPMAITMOHHBIM CITPABOYHBIM CHUCTEMAaM,
COCTaB KOTOPBIX ONpeAessiercs B pabodyux MporpaMMmax JUCHMIUIMH (MOJyJeH) W IMOJUIEKUT
0OHOBJICHHUIO (ITPH HEOOXOIUMOCTH).

OOyuaromuecs: U3 4MCiIa HHBAJIUAOB U JIUIL C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbBSI
o0ecreynBaroTCs MeYaTHBIMU U (MJTH) 2JIEKTPOHHBIMHE 00pa30BaTeIbHBIMU pecypcaMu B popmax,
alalTUPOBAHHBIX K OIPAaHUYEHHSM UX 3/I0POBbSL.



162

Jns peanu3alid OCHOBHOM 00pa3oBaTeNbHOW HpPOTpamMMbl TOATOTOBKH OakaJaBpOB
UCIOJIL3YIOTCS (DOHABI y4eOHOU, y4eOHO-METOMUYECKOW, HAyYHOW, MEePHOIMYECKON HaydHO-
TEXHUYECKOW  smreparypsl  MubopmammonHo-6ubmmoreuynoro nentpa (MBL) PXTY
uMm. J[.1. MenneneeBa u kadep, y4acTBYIOIINX B PeaTU3allii MPOTPAMMBI.

Nudpopmanmonno-oudmuoreunsiii nentp PXTY um. JI. U. MenaeneeBa oGecriednBaet
WHOOPMAMOHHYIO  MOJJCPKKY  peaTu3allid  TPOTPaMMBl,  COACHUCTBYET  IOATOTOBKE
BBICOKOKBJIM(PUIIMPOBAHHBIX  CIIELUAINCTOB, COBEPIIEHCTBOBAHUIO Y4ye€OHOro Ipoliecca,
HAyYHO-HMCCIIEIOBATEIILCKONH paboThI, CIIOCOOCTBYET PAa3BUTHIO MPOQPECCHOHATHHON KYIbTYpPHI
OyAyIIEeTO CIEeIHATUCTA.

WBIl yHuBepcutera oOecrmeunBaeT OOYYAIOIIMXCS OCHOBHOW y4eOHOM, ydeOHO-
METOJMYECKON M HaydyHOW IJIUTEepaTypoil, HEOOXOAUMOU JUIs peann3alid M KadeCTBEHHOTO
OCBOEHHS 00yyaroLMMUCS MO MporpaMMe OakanaBpuara oOpa3oBaTeIbHOrO MpoIiecca MO BCEM
acuMiuinHaMm, npakthkam U I'MA ocHOBHOHM 0O0pa3oBaTenpHOW MPOrpaMMbl MOATOTOBKU
OakasaBpoB.

OO6muii 06semM MHOTOOTpaceBoro poumaa MBI cocrasisier 1 719 785 sk3.

@®oHj yd4eOHOM M y4yeOHO-METOJAWYECKOM JUTEepaTypbl YKOMIUIEKTOBAH IeYaTHBIMU
W3IAaHUSMH U3 pacueTa He MEeHee 2 DK3EMIUIIPOB KaXKJIOTO M3 M3JIaHUH OCHOBHOMW JTUTEPATYpHI,
MEePEYHCIICHHOW B pabouux mIporpamMmax JAUCHUIUIMH (MOIyliel), MpakTHK, W HE MEHee
AK3EMILISIPOB JIOTIOJIHUTENBLHOM JIUTEpaTyphl Ha 4 00ydarouxcs.

@OHJI JIOMOJHUTENBHON JIUTEpaTyphl BKJIIOYAET MOMUMO Y4YEOHOW JHUTepaTypbl
obuUaIbHBIE, CHpPaBOYHO-OMOMMOTpadUUecKne, CHEeIUATN3UPOBAaHHBIE OTEYECTBEHHBIE U
3apyOexHbIe EPUOANUECKHE U HHPOPMAIIMOHHBIE U3/IaHuUSs.

NuadpopManioHHO-OMOTHOTEUHBI  TIEHTP OOECIICUMBACT CaMOCTOSITEIIBHYIO pPaboTy
oOyyaronuxcs B YUTAIBHBIX 3aJ1aX, PEIOCTABIISI LIUPOKUIA BEIOODP JTUTEPATYPHI 1O aKTyaJIbHBIM
HalpaBJICHUsSM, a TakXke oOecrmeunBaeT AOCTym K MpodecCHOHAIbHBIM 0a3aM JaHHBIX,
MH(OPMALMOHHBIM, CIIPABOYHBIM M MOMCKOBBIM CUCTEMAaM.

Kaxxnprit obydaromuiicss obecreueH CBOOOIHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
UMeeTCsI TOCTYI K ceTu MIHTepHeT, K 3nekTpoHH0-0ubamnoteunoit cucteme (3bC) YauBepcurera,
KOTOpasi COAEPKUT pazIUYHble U3JaHUS 10 OCHOBHBIM H3YYaeMbIM JUCHMIUIUHAM U
chopMUpOBaHa IO COTJIACOBAHMIO C IMpaBOOOJIafaTeNsIMU y4eOHON M yd4eOHO-METOIUYEeCKOn
JTUTEPATYPHI.

Jlnst  OGojee  TOJIHOTO W ONEPAaTUBHOTO  CIIPABOYHO-OMONMHOrpaguveckoro U
unpopmannonHoro odcnyxkuBanus B WBL peannsoBana TeXHOJOTUS 3JEKTPOHHOW TOCTaBKU
JOKYMEHTOB.

DJIeKTPOHHbIe HHPOPMALMOHHBIE PecyPChl, HCIIOJIb3yeMble B Ipouecce 00y4eHHs

PexBu3uTHI 1OrOBOpa

D IeKTDORHLI (HOMep, 1aTa 3aKJI0OYEHHS, CPOK XapakTepucTuka OM0JIMOTEYHOT 0
ef c JefCTBHSA), CCHIJIKA HA CAlT ¢onaa, 1ocTyn K KOTOPpOMY
pecyp IBC, cymma norosopa, NPeaoCTABJISETCS J0r0BOPOM

KOJIMYECTBO KJII0Yel
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DNEeKTPOHHO-
OuoOIMoTeUHAS
cuctema (9bC)
«JIAHb»

[IpuHauIe)KHOCTD — CTOPOHHSA
PexBusuthl norosopa — OO0
«3marennpcTBO «JIaHb)»
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma noroBopa — 498445-10
C 26.09.2021 no 25.09.2022

Horosop ot 26.09.2022 Ne 33.03-
P-3.1-5182/2022.

CymmMma noroBopa — 569396-06
C 26.09.2022 1o 25.09.2023

Ccpuika Ha cant 9bC —
http://e.lanbook.com

KonmuecTBo kimroueit — nocryn
JUTSI 3aPETHCTPUPOBAHHBIX
noss3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHblid 10CTyN OCTE
MEePCOHAIBHON pErucTpaly Ha
caiite OBC.

Komneknmun: «Xumust» - wu3g-sa HOT
«Xumus» - uza-sa Jlaboparopust 3HaHUM
«XuMH» - KHUTY (Kazanckut
HAI[MOHAJIbHBIN UCCIIE/IOBATEIbCKUY
TE€XHOJIOTM4YECKUM YHUBEPCUTET)
«Xumust» - wm3g-ea  OUBMATIIUT»
«udopmarukar - HamumonanbHerb
OtkpoiTeiii  YHusepcuter «AHTYUT».
OKOHOMHKAa ¥ MEHELKMEHT» - W3/I-B:
Jamkos u K., a Taxke oTJeIbHbIE U3/1aHUs
U3 KOJUIGKUUH JpYruxX M3JaTEeNbCTB [
COOTBETCTBUU C J[oroBOpOM.

[TpuHaIe)XKHOCTD — CTOPOHHSIS
PexBusutel norosopa — OO0
«M3marenbcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

CymmMma noroBopa — 283744-98
C 26.09.2021 mo 25.09.2022

Horosop ot 26.09.2022 Ne 33.03-
P-3.1-5181/2022.

CymmMma noroopa — 374384-40
C 26.09.2022 no 25.09.2023

Ccruika gHa caiit ObC —
http://e.lanbook.com

KonuuecTBo Kiaroueii — JOCTYIL
JUISL 3apCTUCTPUPOBAHHBIX

«XuMUsH - U3I-Ba «JIAHb»
«Madopmarukay - wm3a-Ba «JIAHb»
«HXEHEPHO-TEXHUYECKUE HAYKUY - H3]T:
Ba «JIAHb», «Teopernueckas MeXaHUKa) -
m3n-sa «JIAHb», «®usuka» - H31I-B:
«JIAHDb», a Taxke oTHIeNbHBIE U3HAHUS W
Jpyrux KoJuieKuuii n3garenscraa «JIAHD»
B cooTBeTcTBUU C JloroBopom. Jloctym ¥
koJutekuuu «EawHas mpodeccrnoHanbHas
0a3a 3HAHMM OIS TEXHUYECKUX BY30B -
Uz narensTBo JIAHB «OBC» OBbC JIAHD, :
TaK)Ke OTAEIbHBIE H3TAHUS W3 JIPYTU>
kotekuui  usmarenbctBa  «JIAHDB» F
cooTBeTCTBUU ¢ JloroBopoMm.
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nonb3oBareneit PXTY ¢ moboro
KOMIIbIOTEpA.

VY naneHHslid 10CTyN NOCTE
MEPCOHAIIBHON PETUCTPallUM Ha
carite OBC.

[Ipunamie)xHOCTh — CTOPOHHSIS
PexBusute! norosopa — OO0
«3marenncTBO «JIaHb)»
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma noroBopa — 283744-98
C 26.09.2021 no 25.09.2022

Ccpuika Ha cant 9bC —
http://e.lanbook.com

KosmuecTBo kimrouel — noctyn
JUTSI 3aPETHUCTPUPOBAHHBIX
noys3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHblid 10CTyN OCTE
MEePCOHAIBHOM pEruCTpalvy Ha
caiite OBbC.

«XHAMUS» - n31-Ba «JIAHb»
«Uudopmaruka» - wusza-sa «JIAHDb»
«HXEHEPHO-TEXHUYECKNE HAYKI» - U3
Ba «JIAHb», «TeopeTnueckas MexaHUKa -
mg-sa «JIAHby, «®usuka» - u30-B
«JIAHBb», a Taxke OTIEIIbHBIC U3TAHUS U
JIpYyrux Kouiekuui usnarenscrsa «JJAHD
B COOTBETCTBUH C J[OrOBOPOM.

DJIEKTPOHHO - [IpuHamie:)xHOCTh — COOCTBEHHAs] | DNEKTPOHHBIE  BEPCUU  YYEOHBIX ¥
OnbIMoTEeYHAS PXTY. Hay4yHbIX u3AaHui aBTopoB PXTY mo Bcen
cuctema MBI OOIl.
PXTY num. Ccbuika Ha cailt ObC —
I.U. Menpneneesa | http://lib.muctr.ru/
(ma 6aze AUBC
«HpOucy) JlocTyn i mojib3oBarenen

PXTY c noboro kommneroTepa
Nudopmannonno- | [IpuHaane:xHOCTh CTOPOHHSA. DOnekTpoHHass OuOIMOTEeKa HOPMATHBHO:
CIIpaBOYHas PexBusutel koHTpakTa — OO0 TexHuueckux uznaHuil. Conepkut OoJie
cucreMa «MHOOPMITPOEKT-LlenTp» 40000 HaMOHAIBHBIX CTAaHAAPTOB U P
«TEXOKCIIEPT» HTJ
«Hopwmpsl, npaBuina, | Konarpakr ot 24.12.2021
CTaHJapThI 216-2779A/2021
Poccum».

CymmMma norosopa — 887 604-00
C 01.01.2022 no 31.12.2022

Ccpuika Ha cant 9bC —
http://reforma.kodeks.ru/reforma/
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Kosmuectso ximoueit — 10
JIMLEH3UH + JIOKAJIBHBIN JOCTYII C
komnbrorepos MBI,

OneKTpoHHas [IpuHauIe)KHOCTD — CTOPOHHSA B OB/l nocTynHBl 3J€KTPOHHBIE BEPCUY
oubmmoTteka PexBusutel norosopa — ®PI'bY auccepranuin Poccniickor
JUCCepTALUM PI'b ['ocynapcTBeHHON OMOIMOTEKU:
(OBl PI'B) Horosop ot 23.04.2021 ¢ 1998 roma — 1O CHEUNHAIBHOCTSM
Ne 33.03-P-2.0-23269/2021 «DKOHOMHYECKHE HAYKN»,
«Opuanaeckue HAaYKH».
Cymma norosopa — 398 840-00 «[lemaroruveckue HAYKH» Y
«lIcuxonornueckrue HaAyKn»;
C 23.04.2021 mo 22.04.2022 ¢ 2004 roma - mo BCEM CIELHMATLHOCTIM
KpoMe MEJUITMHBI U (papMaliuu;
Ccouika Ha caiit ObC — ¢ 2007 roma - mo BCEM CIELHMATLHOCTIM
http://diss.rsl.ru BKJIFOYasi pabOThl 1O  MEOWIUHE ¥
dapmarnuu.
KommuectBo xmroueit — 10
nuueH3ui + pacneyarka B MBI
b1 BUHUTHU PAH | [IpuHauies)kHOCTb — CTOPOHHSA Kpynueiimmass B Poccun 0a3 maHHBIX TIC
PexBusutel norosopa- BUHUTH | ecTecTBEHHBIM, TOYHBIM M TEXHHUYECKUM
PAH HaykaM. Bxmowaer wmarepuansr  PIK
Jorosop ot 20.04.2022 (PedpepatuBnoro xypnana) BUHUTU
No 33.03-P-3.1-4426/2022 1981 r. O06muii 06seM BJ1 — 6o1ee 28 MitH
JIOKYMEHTOB
CymmMma morosopa - 100 000-00
C 20.04.2022 o 19.04.2023
Ccbuika Ha calT —
http://www.viniti.ru/
KonnuecTBo kimrouen —
JIOKaJIbHBIN TOCTYIT JUIst
nosb3oBarenieit PXTY B UBL]
PXTYVY.
Hayuno- [IpuHaIe)XKHOCTh — CTOPOHHSIS Hayynas ~ snextpoHHass  OUOJIHMOTEK:
ANICKTPOHHAS PexBu3uTHI TOTOBOpA — eLIBRARY.RU — 5310 KkpynHeumur
oubnuoreka OOO Hayunas 35eKTpOHHAst poccuiickuii uH(OpMaAITMOHHO:

«eLibrary.ru»

oubaMoTeKa,

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

CymmMma norosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CcrlUIKa Ha CalT —
http://elibrary.ru

AHAJIUTHUYECKUI MopTas B 00JIaCTH HAyKH.
TEXHOJIOTUH, MEIULMHBI U 00pa3oBaHUsA
cojiepxatuil pedeparsl U MOJIHbIE TEKCTh
O6oree 29 MIH HayyHBIX CTaTted
nyOoIuKanuii, B TOM 4YHCIe 3JIEKTPOHHBIC
Bepcuu Oosiee 5600 poccHiCKUX HAYYHO:
TEXHUYECKUX KYPHAJIOB.
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KosmmuecTBo Kimtouei — 10cTyn
Jutst mosib3oBatene PXTY no IP-
ajzipecaM HEOIPAHUYEH.

VY najieHHbINA TOCTYII ITOCIE
IIEPCOHAJIBHON PETUCTPALH Ha
caiite HOb.

CnpaBouHo- [Ipunamie)xHOCTh — CTOPOHHSIS ["apaHT — cipaBOYHO-TIPABOBAs CUCTEMA TIC
npaBoBas cucrema | Konrpakrt ot 27.12.2021 3aKOHOJIaTEJIbCTBY Poccutickor
lapanT» Ne 215-2743A/2021 ®denepauuu.

CymmMma xonTtpakta 680 580-00

C 01.01.2022 mo 31.12.2022

Ccpuika Ha calT —

http://www.garant.ru/

KonmuecTBo kimroueit — nocryn

Ju1st mons3oBateneid PXTY o [P-

aZpecaM HEOTpaHUYCH
DNEeKTPOHHO- [IpuHaIe)KHOCTH — CTOPOHHSIS OnekTpoHHass ~ OWONMOTEKa  BKIIIOYACT
O6ubnroTeyHas «DNEKTPOHHOE U3ATENHCTBO 6onee 5000 HanMeHOBaHUI Y4€OHUKOB ¥
cucremMa IOPATAT» y4eOHBIX TOCOOMI TO BCEM OTPaCIISV
U3IaTenbCTBa Horosop ot 16.03.2022 3HAaHUU VIS BCEX YpOBHEY
«FOPAMT» Ne 33.03-J1-3.1-4377/2022 poeCCHOHAIBHOTO 00pa3zoBaHUs

OT BeIyLIUX Hay4YHBIX IKOJI C
CymmMma norosopa — 478 304.00 coboiIeHreM TpeOOBaHMIA HOBBIX
®I'OCos.

C 16.03.2022 no 15.03.2023

Ccoiika Ha caiit — https://biblio-

online.ru/

KonunuecTBo kiroyen — 10ctyn

JUIS 3apErUCTPUPOBAHHBIX

nosp3oBareneit PXTY ¢ moboro

KOMIIBIOTEPA.

Y 1aneHHbli 1OCTYI NIOCIE

NEePCOHAIBHON PETUCTpAlUU Ha

caiite ObC.
DNEeKTPOHHO- [IpuHagIe)xHOCTh — CTOPOHHSIS KoMIiekT wu3maHui, BXOISIIMX B 0a3y
OoubnroTeyHas 00O «llonurexpecypc» JaHHBIX  «OJJEeKTpOHHAs  OMOIHOTEK:
cucremMa JHorosop ot 16.03.2022 TEeXHUYECKOTO BY3a».
«KoHcynpTanT Ne 33.03-P-3.1-4375/2022
CTYJIEHTa»

CymmMma norosopa — 258 488 - 00

C 16.03.2022 no 15.03.2023
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CcrhUIKa Ha CalT —
http://www.studentlibrary.ru

KosmuecTBo Kimtouen — nocryn
JUTSI 3aPETUCTPUPOBAHHBIX
nosb3oBareneit PXTY ¢ moboro
KOMITBIOTEPA.

VYV naneHHblid 10CTyN OCTE
MEPCOHAIIBHON PETUCTPaLlUM Ha
carite OBC.

10

DNeKTPOHHO-
OubIMoTEeYHAS
cucTeMa
«ZNANIUM.COM

»

HpI/IHaI[J'IC)KHOCTI) — CTOPOHHSAA
000 «(3HAHHUYM»,

Horosop ot 06.04.2022

Ne 48 56¢/33.03-P-3.1-4378/2022

CymmMma norosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CcpUIKa Ha CauT —
https://znanium.com/

KonunyecTBo Kimroven - foctyn ist
3apeTUCTPUPOBAHHBIX
noys3oBareneit PXTY ¢ moboro
KOMIIbIOTEpA.

Konnexkuust u3naHuii  y4eOHHMKOB ¥
y4eOHBIX  MOCOOMM MO  PA3IUYHBIV
OTpaciisIM 3HAaHUW JUII BCEX YPOBHEL
poeCCHOHAIIBHOTO 00pa30BaHUS.

11

NudopmanmronHo-
aHAJIUTHYECKas
cucTeMa Science
Index

[IpuHa1€XHOCTh — CTOPOHHSS
00O «Hayunas snexkTpoHHas
OnOIMOTEKA»

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

CymmMma norosopa — 108 000-00
C 11.04.2022 no 10.04.2023

CchUIKa Ha CalT —
http://elibrary.ru

KonnuecTBo kitoueit —
JIOKAJIBHBIA TOCTYI ISt
cotpynHukoB MBI,

Cucremaruzanus, KOPPEKTUPOBK:
npoduieit yaersix PXTY u yHuBepcurere
B IeJoM. AHamu3  MyOJUKAIMOHHOY
AKTUBHOCTH COTPYJHUKOB YHUBEPCUTETA.

12

M3narenscTBO
Wiley

[IpuHaanEXHOCTh — CTOPOHHSASA
HanuonansHas noanucka
(MunoOpnayku+ PODU)

WNndopmanrioHHoe nmucsMo
PODU ot 30.06.2022 Ne 920
C 01.01.2022 o 30.06.2022

KOJ'IJ'IGKI_II/ISI JKYPHAJIOB II0 BCEM o0acTsv
3HaHHI>'I, B TOM YHCJIC U3BCCTHLIC XKXYPHAJIb

o XUMUH, MaTepHaIOBEICHUIO
B3pbIBYATHIM BEIIECTBAM U JIp.
I'mybuna nocryna:

2018 — 2022 rr.
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HNudopmanrioHHoe mucbMo
PODU ot 19.07.2022 Ne 983
C 01.07.2022 o 31.12.2022

CchUIKa HA CalT —
http://onlinelibrary.wiley.com/

KonunuecTBo Kirouent - goctyn Juist
noab3oBarenei PXTY mo [P-
azpecaM HeorpaHndeH. Bo3aMoxeH
yYAQJIEHHBIN JOCTYII MOCIIE
VHJIMBUYaJIbHOM PEruCTpaIii.

13 QUESTEL ORBIT | I[IpuHamiexxHOCTh — CTOPOHHSIS ORBIT ABJIETCS IJ100aJTbHBIV
HanmonaneHas noanucka OTIEPaTUBHO OOHOBJIIEMBIM MATEHTHBIV
(Muno6pnayku+ POON) MOPTAJIOM, TO3BOJISIFOLIUM OCYIIECTBIIATE
MOMCK B IMEpeyHe 3asBOK Ha MaTEHTHI
NudopmanronHoe mucsmMo MOJIy4YeHHBIX,  npuOnusutenbHo, 80
PO®U ot 30.06.2022 Ne 908 MTaTEHTHBIMU YUPEKICHUSIMH B PA3ITMYHBL
C 01.01.2022 o 30.06.2022 CTpaHaX MHUpa M  IPEAOCTABIICHHBIx
TPAHTOB.
NudopmanrionHoe nuceMo
POOU ot 19.07.2022 Ne 981
C 01.07.2022 o 31.12.2022
Ccblika Ha calT —
https://orbit.com
KonunuecTBo kiroyen — 10ctyn
s nmoab3oBarener PXTY mo IP-
ajJipecaM HEOrpaHUYEH.
HNHCcTpyKIusa no HacTpoiike
yIlaJ€HHOTO JJOCTYIIA:
https://podpiska.rfbr.ru/news/154/
14 American Chemical | IIpuHamIe)XHOCTh — CTOPOHHSIS Kosutekiiusi JKypHaJIOB [0 XUMHH ¥
Society HanmonaneHas noanucka xumuuecko  TexHosorun — Core A

(Muno6pnayku+ POON)
HNudopmarrioHHOE THCEMO
PO®OU ot 19.07. 2022 Ne 987

C01.01.2022 mo 31.12.2022

CchUIKa HA CalT —
https://pubs.acs.org

KonuuecTBo kitoueit — goctyn
s moab3oBatened PXTY mo IP-
azpecaM HEOTPaHUYEH.

uznatenbcTBa American Chemical Society
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Hacrpoiika ynaieHHoro gocrymna:
https://pubs.acs.org/page/remoteac
cess

15

Konnexmus
KYPHAJIOB
JTaHHBIX
Nature

u 06a3bl
Springer

[IpuHamIeKHOCTh — CTOPOHHSIS
Hanumonansuasg noanucka
(Munobpuayku+ PODI)

HNudopmanroHHoe mucbMo
PODU ot 30.06.2022 Ne 910

NudopmanronHoe mucsmMo
PODU ot 30.06.2022 Ne 909

NHudopmanronHoe mucsmMo
POOU ot 08.08.2022 Ne 1065

C01.01.2022 mo 31.12.2022
KonmuecTBo kimroueit — noctyn
s moab3oBarener PXTY mo IP-

aapecaM HEOT'paHUYICH.

Hactpoiika ynaienHoro gocrymna:
https://podpiska.rfbr.ru/news/197/

Ccrlika Ha CalT-

https://link.springer.com/

Springer Journals — moJgHOTEKCTOBAS
MOJIMTEMATHYCCKad KOJUICKOUA XYPHAJIOE
U37aTeNbCcTBa  SPringer mo pa3juvHbIN
oTpacisaMm 3HaHI/II71, KOTOpass BKIIOYACT
6onee 2 900 HauMEHOBaHUM KYPHAJIOB IIC
JUCHUIIJIMHAM:

Medicine

Engineering

History

Law & Criminology

Business & Management

Physics & Astronomy

Earth & Environmental Science
Architecture and Design

Behavioral Science & Psychology
Education

Economics and Finance

Literature, Cultural & Media Studies
Mathematics & statistic

['mybuna nmoctyma: 2022 T.

[MpuHaIIEKHOCTD — CTOPOHHSIS
HanuonaneHas nomnucka
(Muno6puayku+ PODI)

NudopmanronHoe mucsmMo
POOU ot 30.06.2022 Ne 910

C 01.01.2022 o 31.12.2022
KonnuecTBo kimtoueit — noctyn
1 nnoab3oBatener PXTY mo IP-

aJ[peCaM HCOI'PAaHHNYCH.

CchpUIKa HA CaT-
https://link.springer.com/

Adis  Journals —  momHOTEKCTOBAS
KOJUIEKIHS JKYpHAJIOB Y
nH(}pOpPMaITMOHHBIX OrosueTeHer
uzgarenbctBa  AdIS, pasMerneHHas —He

mwiatdopme Springer Nature. Kosaexius
BKJIIOYaeT 19 peneH3upyemMbIX >KypHaJOF
1o MEIUIINHE, OuoMeuIHEe v
(hapMaKoJIOTHH.

['my6una noctyna: 2022 r.

[IpuHaaIEXHOCTh — CTOPOHHSS
HanuonansHas noamnucka
(MunoOpnayku+ PODU)

WNndopmanrioHHoe nmucsMo
PODU ot 30.06.2022 Ne 910

C 01.01.2022 no 30.05.2022

baza  manHbix  Springer  Materials:
wiatopma, MpeJoCTaBISIONAs JT0CTYI k
KOHCOJIMJUPOBAHHBIM  JIaHHBIM (Tic
MeTajulaM U CIUIaBaM, OpPraHUYeCKHUM
BEIIECTBAM,  KepaMHKe M  CTEKIy.
noJiMMepaM, KOMIIO3UTaM, aTroMaM I
ApaM) U3 HECKOJbKUX HCTOYHHMKOB IIC
MaTepHAJIOBEJICHUIO, XUMHUH, (QHU3HKe
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HNudopmanrioHHoe mucbMo
PODU ot 30.06.2022 Ne 909

C 01.06.2022 o 31.08.2022

HNudopmanroHHoe mucsMo
PODU ot 08.08.2022 Ne 1065

C 01.09.2022 o 31.10.2022
KosmuecTBo kimrouei — nocryn
s moiab3oBarener PXTY mo IP-

aapecaM HECOT'paHUYICH.

Ccplka Ha pecypc:
https://materials.springer.com

HHKXCHCPUU HU CMCIKHBIM o0yacTsIM

[I03BOJIAIONIAS CHEIHAIICTAN
I/II[GHTI/I(I)I/II_II/IpOBaTB MaTepI/IaJIBI )41 HX
CBOICTBA.

I'mybuna nocrtyna: 2022 r.

[TpuHaIeKHOCTH — CTOPOHHSIS
HanmonanoHasg noanucka
(Muno6pnayku+ POON)

NudopmanronHoe mucsmMo
POOU ot 30.06.2022 Ne 909

C 01.01.2022 no 30.05.2022

HNudopmanmonHoe mucrMo
PODU ot 30.06.2022 Ne 909

C 01.06.2022 no 31.08.2022

HNudopmanronHoe mucsmMo
POO®OU ot 08.08.2022 Ne 1065

C 01.09.2022 o 01.10.2022
KonnuecTBo kimtoueit — noctyn
1 nnoab3oBatener PXTY mo IP-

aJ[peCaM HCOI'PAaHHUYCH.

Ccbuika Ha pecypc:
https://materials.springer.com

Springer Nature Protocols and Methods -
HOBO€ HCCIICA0OBATCIIBCKOC pPEIICHUC
pazpaboTaHHOE Springer Nature
cogepxkamiee 75 000  aKTyalabHBIx
IMPOTOKOJIOB n MCTOIOB B o0JacTr
OMOMENWIIMHBI W HAayK O JKH3HU 3¢
nocinenaue 30 jer. Pecypc oOwbeauHus
MaTepHaIbl Nature Protocols
SpringerProtocols, Nature Methods ¢
Nature Reviews Methods Primers.

['mybuna noctyma: 1980 - 2022 rr.

[IpuHaanEXHOCTh — CTOPOHHSAS
HanuonansHas noanucka
(MunoOpnayku+ PODU)

WndopmanroHHoe nmuckMo
PODU ot 30.06.2022 Ne 910

WudopmaiioHHoe nucbeMo

Nature Journals — momHOTEKCTOBAS
KOJJIGKIIMSI ~ JKYpHAJIOB  W3JIATEJIbCTBE
Nature Publishing Group, Bxopmsiero r
rpynny kommaHuii  Springer Nature
BKJIIOYAIOLIasl ~ JKypHalbl  M3JaTebCTE
Nature, Academic journals, Scientific
American u Palgrave Macmillan.

I'nmybuna noctyna: 2022 r.
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PODU ot 30.06.2022 Ne 909

HNudopmanrioHHoe mucbMo
PO®U ot 08.08.2022 Ne 1065

C 01.01.2022 no 31.12.2022

KosmuecTBo Kimtouen — nocryn
s nmoab3oBarener PXTY o IP-
azpecaM HEOTPaHUYEH.

Ccpuika Ha pecypc:
https://www.nature.com
https://link.springer.com/

16

baza mamabix 2021
eBook Collections

[IpuHamIeKHOCTh — CTOPOHHSIS
HammonanbHas moammcka
(Muno6pnayku+ POON)

NudopmanronHoe mucsmMo
PO®OU ot 02.08.2022 Ne 1045

C 01.01.2022 mo 31.12.2022

CcrlIKa Ha calT
http://link.springer.com/

KonunyecTBo kiroyen — 1octyn
i moab3oBarener PXTY mo IP-
aZipecaM HEOTpaHUYCH.

Hactpoiika ynaneHHoro gocrymna:
https://podpiska.rfor.ru/news/197/

[TosHOTEKCTOBAS KOJUIEKITUS KHUI
U3J1aTeNIbCTBA SpringerNature TIC
pa3IMyYHbIM oTpacisaM 3HaHuil (2021 r.)

17

baza pmamneix 2022
eBook Colections

[TpuHaIIEKHOCTD — CTOPOHHSIS
HanuonaneHas nomnucka
(Muno6pnayku+ POON)

NudopmanronHoe mucsmMo
POOU ot 11.08.2022 Ne 1082

C01.01.2022 o 31.12.2022

CchUIKa HA CalT —
http://link.springer.com/

KonunuecTBo kimtoueit — noctyn
s moab3oBatened PXTY mo IP-
aJpecaM HeOrpaHU4EH
Hacrpoiika ynaneHHoro nocryna:
https://podpiska.rfbr.ru/news/197/

Springer eBook Collections -
MOJTHOTEKCTOBAsE ~apXUBHAS  KOJUICKIIHS
ANIEKTPOHHBIX KHUT U3JaTeNbCTBA Springe:
Nature Ha  aHTJIMACKOM  SI3BIKE  IIC
pas3IMYHBIM OTpaciisiM 3HaHui (2022 r.)
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18 World  Scientific | [IpuHaane:;xHOCTh — CTOPOHHSS World  Scientific Complete eJourna
Publishing Co Pte | HaunonansHast moamnucka Collection — MyabTHAMCHUILTHHAPHAS
Ltd. (Muno6puayku+ PODN) MOJHOTEKCTOBAasT KOJUICKLHUS KYPHAJIOE
baza nanneix World MEXTyHApOJHOTO HAYYHOTO M3JATEIIhCTBE
Scientific Complete | MudopmariioHHOE THCEMO World Scientific Publishing, xkoTopas
eJournal Collection | PO®U ot 24.08.2022 Ne 1137 OXBATBIBAET  TaKWE€  TEMATHUKH,  Kak

MaTeMaThKa, (U3MKa, KOMIIBIOTEPHBIC
C01.01.2022 no 31.12.2022 HayKH, UHKEHEPHOE JI€JI0, HAYKH O KU3HU
MEIUIIMHA U colMalibHble Hayku. Oco00¢
Cchbuika Ha caiT- BHUMaHUE B  KOJUIEKIMU  YAEJEHC
https://www.worldscientific.com | uccremoBanusiM Asmatcko
TUXOOKEAHCKOTO  PErHOHa,  KOTOPBbIC
Nudopmanms o HacTporike 00bEIMHEHBI B TPYIIY >XypHAIOB Asiar
yJIAJIEHHOTO J0CTyIa Ha cTpanuie | Studies.
https://www.worldscientific.com/p | ['myouna noctyma:2001 — 2022 rr.
age/librarians/access- 2022 r. (6eccpovHO)
authentication
KosmuecTBo kimrouel — noctyn
Ju1st mons3oBateneid PXTY o IP-
ajZipecaM HEOrpaHUYEH

19 W3narensctBo The | [IpuHaanexHOCTh — CTOPOHHSIS baza panHbix KemMOpHIKCKOrO ILEHTp:
Cambridge HarpionansHas momucka CTPYKTYPHBIX JTAHHBIX (Cambridge
Crystallographic (Muno6puaayku+ PODN) Crystallographic Data Centre) — CSLC
Data Centre Enterprise COJICPKUT TaHHBIE C
(KemOpumxckuit NudopmanmonHoe mucrMo KPUCTAJUIMYECKUX,  OPTaHMYECKHX
LIEHTP PODU o1 30.06.2022 Ne 903 3JIEMEHTOOPTaHUYECKUX COCANHEHUSIX.
CTPYKTYPHBIX C 01.01.2022 no 30.06.2022 CSD mnpenocTtaBisieT MIHUPOKUN CHEKT]
JTAHHBIX BapHMAHTOB  [OMCKAa  KPUCTAJUTHUYECKU>

HNudopmanronHoe mucbsmMo CTPYKTYp: MO Ha3BaHUIO, XHMHUYECKOV
POOU ot 08.07.2022 Ne 957 dbopmyse, AJIEMEHTHOMY COCTaBy.
C01.07.2022 no 31.12.2022 JUTEPATYpHOMY  HCTOYHHKY,  JACTaJsAN
JKCIIEPUMEHTa, (hparMeHTy CTPYKTYpHI.

Ccbuika Ha calT —
https://www.ccdc.cam.ac.uk/struct
ures/
KonuuectBo kitoueii — 1ocTyn
1 nnoab3oBatener PXTY mo IP-
aipecam.

20 baza nannbix [IpuHaAIEKHOCTH — CTOPOHHSS [TonmHOTEKCTOBAS KOJUTEKITHS

Begell Engineering
Research
Collection

HanuonansHas noamnucka
(MunoOpnayku+ PODU)

WndopmarioHHoe MHCbMO
POOU ot 17.08.2022 Ne 1105

C 01.01.2022 no 31.12.2022

uznarenbctBa Begell House, kotopas
BKJIIOYAET JKypHAaJIbl, COOPHUKU
KOH(epeHIMii, MoHOTpaduu,
CIPAaBOYHUKH M 0a3bl JAHHBIX 110
MH)XEHEPHBIM HayKaM M CMEXHbIM
obnacTsM: XuMuu, GU3MKe,
MaTepHaloBeICHUIO, H(POPMATUKE U JIp.
['nmybuna noctyna: 1982 — 2022 rr.
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CcrhUIKa Ha CalT —
https://www.dl.begellhouse.com/c
ollections/6764f0021c05bd10.htm

|
KosmuecTBo Kimtouen — nocTyn
s rmoab3oBarener PXTY o IP-
azpecam.

21 ba3a nanHbIX [IpuHauIe)KHOCTE — CTOPOHHSA [TonHOTEKCTOBAS KOJUIEKIUS U30ATEIIbCTBE
Begell Biomedical | HannonamsHast moamucka Begell House, kortopas  BKjrOYae!
Research (Muno6pnayku+ POON) KypHaJIbl,  COOpPHUKM  KOH(EepeHLHH
Collection MOHOTpaQHH, CHOPAaBOYHUKA U  0a3b

NudopmanmonHOe MUCHEMO JAHHBIX 110 WHXCHEPHBIM HAyKaM ¥

PODU ot 17.08.2022 Ne 1105 CMEXHBIM 00JIacTAM: XUMUH, (Qu3nKe
MaTepUajoBeIeHUI0, UH(OpPMAaTUKE U JAp

C 01.01.2022 no 31.12.2022 I'myOuna nocrymna: 1982 — 2022 rr.

CchUika Ha calT —

https://www.dl.begellhouse.com/c

ollections/6764f0021c05bd10.htm

|

KonunyecTBo kiroyen — 1octyn

i moab3oBarener PXTY mo IP-

ajipecam.

23 Basa maHHBIX [TpuHaIIEKHOCTD — CTOPOHHSS Academic Reference — egunas mouckosas
Academic HarpionansHas momucka mwiathopma 1o HaAY4HO"
Reference (Muno6puayku+ PODI) uccienoBarenbckuM  paboram  KHP
(China Academic Haubomee moiHas aHrIos3bIdHas 0ase
Journals (CD HNudopmanronHoe mucrMo NAaHHBIX OOBENUHSAET MOJHOTEKCTOBBIC
Edition) Electronic | PO®DU ot 02.08.2022 Ne 1044 JOKYMEHTBI W OuOnmorpaduuecKuc
Publishing House JIAHHBIE.

Co., Ltd) C 01.08.2022 o 31.12.2022 Temarnka 0a3bl JAaHHBIX IMOKPBIBAET BCE
OCHOBHBIE IUCIUIUIMHAPHBIE 001aCTH.

Cchlika Ha CalT —
https://ar.cnki.net/ ACADREF
KonnuecTBo Kimtoueit — noctyn
1t nosb3oBarened PXTY mo IP-
azipecam.
Hacrtpoiikax ynaneHHOro nocrymna
Ha ctpanune Off-campus Access:
https://oversea.cnki.net/index/Sup
port/en/Off-campus.html

24 baza nannbix [IpuHaIIEKHOCTH — CTOPOHHSS [TomHOTEKCTOBASI MYyIbTUAUCIUILTHHAPHAS

Academic Search
Premier

Hanuonansnas noamnucka
(Muno6pnayku+ POON)

0a3a IaHHBIX, KOTOpas KMEET HMIHPOKYIO
TEMAaTUYECKYIO HAMPABIEHHOCTh U
BKJITo4aet Ooiee 4 600 HauMeHOBaHUIH
JKYPHAJIOB, a TaKke MOHOTpaduu,



https://www.dl.begellhouse.com/collections/6764f0021c05bd10.html
https://www.dl.begellhouse.com/collections/6764f0021c05bd10.html
https://www.dl.begellhouse.com/collections/6764f0021c05bd10.html
https://www.dl.begellhouse.com/collections/6764f0021c05bd10.html
https://www.dl.begellhouse.com/collections/6764f0021c05bd10.html
https://www.dl.begellhouse.com/collections/6764f0021c05bd10.html
https://ar.cnki.net/ACADREF
https://oversea.cnki.net/index/Support/en/Off-campus.html
https://oversea.cnki.net/index/Support/en/Off-campus.html
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EBSCO
Information
Services GmbH

HNudopmanrioHHoe mucbMo
PO®DU ot 08.08.2022 Ne 1066

C 01.01.2022 no 31.12.2022

CchUIKa HA CalT —
https://search.ebscohost.com

KosmuecTBo Kimtouen — nocryn
s moab3oBarener PXTY o IP-
azpecam.

MaTepHualbl KOH(GEPEHIHA, OTYETHI U JIp.
JIOKYMEHTBHI.
I'mybuna nocryna: 1887 — 2022 rr.

25 Bbaza manabIX [TpuHAISKHOCTH — CTOPOHHSIS [TomHOTEKCTOBAS MEKIUCITUILTHHAPHAS
eBook Academic HarnmonansHas moammucka KOJUTCKIIHSI, KOTOpasi BKIIF0YaeT 0oJiee
Collection (Muno6pHayku+ PODIN) 210 000 371eKTPOHHBIX KHUT OT BEIYIINUX
EBSCO HAYYHBIX ¥ YHUBEPCHTETCKUX
Information HNudopmanroHHoe micsMo U3/1aTEIbCTB.

Services GmbH PODOU ot 05.08.2022 Ne 1060 ['mybuna moctyna: 1913 — 2022 rr.
C01.01.2022 mo 31.12.2022
CchlIIKa Ha CalT —
https://search.ebscohost.com
KonunyecTBo kiroyen — 1octyn
s moab3oBarener PXTY mo IP-
aJipecam.

26 Bentham Science ITpuHaIIEKHOCTD — CTOPOHHSS Journals — notHOTEKCTOBAS KOJUIEKIIUS
Publishers HaumonaneHas noanucka ’KypHaJIOB u3aarenbcTBa Bentham
baza nanHbIX (Muno6puayku+ PODI) Science, koTopoe MmyOJUKyeT Hay4IHbIC,
Journals TEXHUYECKUE U MEIUIIMHCKUE U3IaHHUs,

HNHbopmanmoHHOe MUChMO OXBAaTBIBAIOIIUE PA3IUIHbIC 00JIACTH OT

PODOU ot 24.08.2022 Ne 1136 XAMHH U XUMUYECKOHN TEXHOJIOTHH,
WHXXCHEPUH, papMaIieBTHICCKIX

C01.01.2022 mo 31.12.2022 HCCJIeI0BaHUM M pa3pabOTOK, MEUIIMHBI
JI0 COLMABHBIX HayK.

Ccbuika Ha calT — ['my6una noctyna: 2000 — 2022 rr.

https://eurekaselect.com/bypublica | (2022 r. 6eccpouHo)

tion

KonuuectBo kiroueit — noctyr

s noab3oBatened PXTY mo IP-

ajipecam.

27 Chemical Abstracts | [TpuHamIeXHOCTb — CTOPOHHSS SciFindern SciFinder — »10 MOLIHBI
Service HamumonansHast MOJIMKCKA | COBPEMEHHBIN MTOUCKOBBIM CepBHC

(MunoOpnayku+ PODU) obecrnieuynBaromun MHOTOACTIEKTHBIY
MIOMCK KaK o6ubsnmorpaduueckor

NudopmanmonHoe nmucemo PODU
0T 26.08.2022 Ne 1149

C 01.09.2022 no 31.12.2022

uHpOpMallMK, TaKk M HUHQPOPMAHUU TIC
XUMHUYECKHM  PEaKLUsAM, CTPYKTYPHBIV
coequHeHusIM M mnareHTaMm. OCHOBHas
TeMaThka  OOMIMPHOTO HOUCKOBOIC



https://search.ebscohost.com/
https://search.ebscohost.com/
https://eurekaselect.com/bypublication
https://eurekaselect.com/bypublication
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MacCCHBa — XHUMHUA, a TAKIKC pAa CMCIKHDBIX

Ccounka Ha caiir —https://scifinder- | qucrumang, TaKMX Kar
Nn.cas.org MaTCpHaIOBCACHUC, OnoxuMus )2

OroMenuIHA, (bapmakoorus
JlocTyn  OCyIIECTBIISIETCSI ~ Ha | XMMHYECKas TEXHOJIOT S, ¢buznka

ocHoBe [P-anpecoB yHuBepcurera
1 NIEPCOHAIIBHOW PETUCTPALIUN.

T€0JIOTHsl, METAJUTYPIUs U IPYTHE.

28

Bentham  Science

[IpuHauIe)KHOCTD — CTOPOHHSA

ITomHOTEKCTOBAS KOJUICKIIHA 3JICKTPOHHBIX

Nudopmanmonnoe nucemo POOU
ot 08.09.2022 Ne 1217

I'mybuna nocryna:2004 — 2022 rr.

C 01.09.2022 no 31.12.2022

Ccpuika Ha cauT -
https://eurekaselect.com/bybook

Hoctynm  ocymectBisieTcss — Ha
ocHoBe |P-anpecoB yHuBepcureTa.

becrutatHpie apXuBHBIE KOJJICKIIUU, TPHOOpeTeHHBIE MUHOOPHAYKH IJIS1 BY30B.
ApxuB M3parensctBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

Apxus Usnarensctea Annual Reviews. ITaker «Full Collection» 1932-2005
Apxus n3narenscrsa Muacruryra ¢usuku (BemukoOpuranus). [Taker «Historical Archive
1874-1999» ¢ mepBOTO BBITYCKA KAXKIOro XypHaia o 1999, 1874-1999

Apxus m3narenncrBa Nature Publishing Group. ITaker «Nature» ¢ IepBOroO BBIIYCKA
nepsoro HoMepa 1o 2010, 1869-2010
Apxus usnareasctsa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIITYCKA KayKA0T0 skypHaia mo 1995, 1849-1995
ApxuB m3garennctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBIITYCKA KayKA0T0 skypHayia mo 1998, 1890-1998
Apxus n3narennscta Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIycka
Ka)KJI0ro sKypHaua 1mo 1996, 1798-1997
Apxus msnarenscrsa Cambridge University Press. TTaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BhIIYCKa Ka)XJ10ro »kypHaia mo 2011, 1827-2011
Apxus xxypHanoB Koposesckoro xumuueckoro oomiecrsa(RSC). 1841-2007
ApXHMB KOMIEKIIMH KYPHAIOB AMEpPHKAaHCKOIro reodmsuueckoro corwsa (AGU),
peaocTaBIsieMbli u3gaTeabcTBoM Wiley Subscription Services, Inc. 1896-1996
becnnaTtable oduimanbHbie OTKPHITHIE pecypchl MHTEpHET:
1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc o0benunsier 6osee 10000 HaydHBIX JKYpHAJIOB 110 Pa3IMYHBIM OTpACsAM 3HAHUHN
(okoo 2 MUIUTMOHOB cTatei) u3134 cTpan Mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 6a3e pa3zmerneno 6osee 3000 KHHT 1O pa3TUYHBIM OTPACISIM 3HAHUMN, TPET0CTABICHHBIX
122 Hay4yHBIMU U3/1aTEIBCTBAMH.
3. BioMed Central https://www.biomedcentral.com/

Publishers Hanmonansnas MOJIIKMCKA | KHUT uW3garenbcTBa Bentham  Science
baza naHHbIX | (MunoOpHayku+ PODI) Publishers Ha aHTIMIICKOM SI3BIKE TIC
eBooks Pa3JINYHBIM OTPACISAM 3HAHWM.


https://scifinder-n.cas.org/
https://scifinder-n.cas.org/
https://eurekaselect.com/bybook
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
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baza namspix BKIOwaer Oonee 300 pereH3UpPYEeMBIX JKYPHAJIOB IO OHOMEIWIIMHE,
MEIMIMHE U eCTECTBEHHBIM HaykaM. Bcee cTaThu, pa3menieHHbie B 6a3ze, HaX0IsATcs B CBOOOTHOM
JOCTYIIE.

4. DnekTpoHHsIH pecype arXiv https://arxiv.org/

KpynHeiimum OecriaTHBIN apXUB 3JEKTPOHHBIX HAYYHBIX MYOJIMKAIMi MO pasienam
(bu3MKK, MaTEMAaTUKU, THPOPMATUKN, MEXaHUKH, aCTPOHOMHH 1 Onosioruu. MiMeeTcst mojpoOHbIH
TEMaTUYECKHUM KaTajJor ¥ BO3MOKHOCTb [TOMCKA CTaTE 110 MHOKECTBY KPUTEPUEB.

5. Kosnekuus xypuanos MDPI AG http://www.mdpi.com/
MHOTOMCIMIUTMHAPHBIA TU(PPOBON M3IATEIBCKUI pecype, ABISETCS miIaTGopMoit s
PELEH3UPYEMBIX Hay4YHBIX JXYPHAJIOB OTKphITOro Joctymna, uspawoomuxcs MDPI AG (basens,
HIBetinapust). U3natenbectBo BeimyckaeT Oosee 120 pazHOOOpa3sHBIX 3JIEKTPOHHBIX >KYpHAJOB,
HaXOJSIIHUXCS B OTKPBITOM JOCTYIIE.
6. U3znarenscTBO ¢ 0TKpBITEIM AocTynom InTech http://www.intechopen.com/

[IepBoe u kpymHeiiliee B MUpPE U3/1aTeNbCTBO, MyOIMKYIOIEe KHUTH B OTKPBITOM JIOCTYIIE,
okosio 2500 HayuyHbIX u3gaHui. OCHOBHas TeMaTHYeCKas HAIPaBICHHOCTb - (PU3MYECKHE U
TEXHUYECKUE HAyKH, TEXHOJIOTUHU, METUIIMHCKUE HAYKH, HAYKH O JKU3HH.

7. baza JTAHHBIX XUMHYECKUX COEJIMHEHMI ChemSpider
http://www.chemspider.com/

ChemSpider — sTo GecrutaTHas XuMHUecKas 0a3a JaHHBIX, MTPEIOCTABIISAIONMIAS OBICTPHIi
JOCTYTI K OoJiee yeM 28 MIJIJTMOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOM nHpopMaruu. Pecypc
npuHaiexxut KoponeBckoMy xummueckomy obmectBy BenmukoOpurtanuu (Royal Society of
Chemistry).

8. Komnekmus sxxypraazoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - xommekmusi KypHaJIOB, B KOTOPBIX NYOIHKYIOTCS OTYETHl O HOBBIX
HCCIeOBaHUAX B OOJACTH €CTECTBEHHBIX HAyK M MEIWIMHBI. Bce KypHambl pa3MeEIIeHb B
cBoboHOM noctyme (Open Access), BCe CTaThi MPOXOISAT CTPOrO€ HAydYHOE PEICH3UPOBaHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo marentam u toBapHbiM 3Hakam CIIA — USPTO — mnpenocraBiser
CBOOOJIHBIN JOCTYNT K aMEpUKaHCKUM NaTeHTaM, omyosukoBaHHBIM ¢ 1976 1. Ilo Hacrosee
BpeMs.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[Tarentsr (MO0 maTeHTHBIC 3asBKHU) Oosiee S50 HAIMOHAIBHBIX M HECKOJIBKUX
MEXAYHApOJHBIX MAaTEHTHBIX OIOpO, B TOM uMcie mociaHble TekcThl nateHtoB CILHA, Poccun,
®panuuu, ANoHUM U Ap.
11.  ®epepanbHblii HWHCTUTYT MpoMmbilnuIeHHON cobctBenHocTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
Nudopmannonnsie pecypcst ®UIIC cBobGoHOTO M0CTYMA:
- DnexTpoHHbIe OroieTeHu. M3o0perenus. [lone3nsie Moaemnu.
- OTKpBITBIE pEECTPhl POCCUNCKUX H300PETEHHI 1 3aBOK Ha U300pETEHHUSL.
- Pedepatsl poccuiickux maTeHTHBIX TOKyMEHTOB 3a 1994-2016 rr.
- [lonHble TEKCTBI POCCHMHCKUX TMATEHTHBIX JOKYMEHTOB W3  IOCIEIHEro
OoUIMATEHOTO OIOJIIETEHS.

6.3 TpeOoBanus k kaapoBbIM ycjaoBusiM peanuzanuu OOII 6akanaBpuara

Peanmuzanus OOIl OakanaBpuara obOecneunBaercs NeIarorndeckKUMy pabOTHUKAMU
YHUBEPCUTETA, a TaKkKe JUIaMH, IpuBiIekaeMbiMu K peannzauuu OOII 6akanaBpuaTa Ha MHBIX
YCIOBUSIX.

KBamudukanus  nemarormyeckux  paOOTHMKOB — YHMBEPCHTETAa  COOTBETCTBYET
KBAJIM(HUKAIIMOHHBIM TPEeOOBAaHUM, YKa3aHHBIM B KBAJTH(HKAIIMOHHBIX CIIPABOYHUKAX M (MJIM)


https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/
http://journals.plos.org/plosone/
http://www.uspto.gov/
http://worldwide.espacenet.com/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
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npoeccHOHANBHBIX CTaHIapTaX.

He menee 60 npoyenmogé 4MCICHHOCTU TEAArOTMYECKUX PaOOTHUKOB YHHBEPCHUTETA,
yuyactBytomux B peanuzanun OOIl OakamaBpuara, W JHl, MPHUBICKAEMBIX YHHBEPCHUTETOM K
peammzanuu OOII GakanaBpmata Ha HMHBIX YCJIOBUSAX (MCXOJS M3 KOJMYECTBA 3aMEl[aeMbIX
CTaBOK, IPUBEJCHHOTO K LEJIOYMCICHHBIM 3HAYCHUSIM ), BEYT HAYUYHYI0, Y4eOHO-METOANIECKYIO
u (WIM) TPaKTHYECKYI0 pabOTy, COOTBETCTBYIOIIYI0 MPOQIIIO MPENOJaBacMOi JUCIUILTIHEI
(Momyst).

He menee 5 npouenmogé 4NMCICHHOCTU NEAArOTMYECKUX PAOOTHUKOB YHUBEPCUTETA,
yuactBytomux B peanuzaunn OOII GakanaBpuaTa, W JUl, NPUBJIEKAEMbIX YHHUBEPCUTETOM K
peanuzauun OOIl GakanaBpuaTta Ha HMHBIX YCIOBHUSAX (MCXOIS M3 KOJHMYECTBA 3aMENIaeMbIX
CTaBOK, NMPHUBEJICHHOTO K IEJIOYUCICHHBIM 3HAYCHHUSIM), SBISIFOTCS PYKOBOJWUTEISIMUA W (WIJIH)
paOOTHHKaMH WHBIX OpPTaHM3alUH, OCYIIECTBISIIOIIMMH  TPYAOBYIO JIESTEIBHOCTH B
npodecCHOHANBHON cdepe, COOTBETCTBYIONIEH MPOPECCHOHAIBLHON NEATEIbHOCTH, K KOTOPOU
TOTOBSITCSl BBIMTYCKHUKHU (MMEIOT CTaXX pabOThI B JAHHOU MPOQECCHOHATIBLHON cdepe He MeHee 3
TeT).

He menee 60 npoyenmog 4YNCICHHOCTU TEIarorHueckuX paOOTHHUKOB YHUBEPCUTETA U
JIMI, TIPUBJIEKaeMBIX K 0Opa30BaTENbHOW AEATEIHHOCTH YHHBEPCHTETAa Ha HHBIX YCIOBHSX
(MCcXosl M3 KOJIMYECTBA 3aMENIaeMbIX CTAaBOK, MPUBEJICHHOTO K IENIOYNCIICHHBIM 3HAYCHHSM),
UMEIOT YYCHYIO CTEeTNeHb (B TOM YHCIE YYCHYIO CTENeHb, IMOJYYCHHYI0 B HHOCTPAaHHOM
rocyfapcTBe u nmpuszHaBaeMyto B Poccuiickoii deneparum) u (Win) yaeHoe 3BaHHE (B TOM YHCIIE
YYEHOE 3BaHUE, MOJYYCHHOE B MHOCTPAHHOM TOCYJapCTBE W MpH3HaBaeMoe B Poccuiickoit
denepanun).

6.4 TpeGoBanus k puHancoBbIM ycaoBusM peanuzanuu OOIl 6akanaBpuara

®dunancoBoe obecreuenue peanuszanuu OOIl GakamaBpuata OCyIIECTBISIECTCS B 00beMe
HE HIWKE 3HaueHUN 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHUE TOCYJAPCTBEHHBIX YCIYT IO
peanu3anuu 00pa30BaTEIBHBIX MPOTPAMM BBICIIET0 00pa30BaHUS — MPOrpaMM OakantaBpuaTa u
3HaYEHUN KOppEeKTUpYoUuX ko3(duineHToB k 0a30BbIM HOPMAaTHUBAaM 3aTpaT, ONpPEAEIIEMBbIX
MuHHCTEpCTBOM HAaYKH U BbICIIEro oOpa3zoBanus Poccuiickoit denepanuu.

6.5 TpeGoBaHus K NPUMEHsIEMbIM MEeXaHU3MAaM OLIEHKH KayecTBa 00pa30BaTeIbHOM
JAeSITeJIbHOCTH U MOAT0TOBKHU o0y4awimuxcsa no OOII dakanaBpuara

KauectBo o00pa3zoBaTenbHON JAeATE€IBHOCTH H NOAroToBKH oOywarommuxcs OOIIT
OakajaBpuaTa ONpPENeNIICTCS B pAMKaX CUCTEMbI BHYTPEHHEH OLICHKH, a TAK)KE CUCTEMbI BHEIITHEH
OIICHKH, B KOTOPOW YHUBEPCUTET MPUHUMACT ydacTHEe Ha TOOPOBOJIHHOI OCHOBE.

B uensx cosepmenctBoBanus OOIIl OakanaBpuara mnpu MPOBEACHUU PEryIspHOMA
BHYTPEHHEH OILIEHKU KayeCcTBa 00pa30BaTeIbHOM JCATSILHOCTH M ITOJATOTOBKH O0YUYaIOIIMXCS 110
OOII 6akamaBpuara mpuBjeKaeT padboToaarenacii U (WiM) uX 00beTMHECHUS, HHBIX FOPUINYECKUX
1 (Wn) QU3NYECKUX JINII, BKIFOYas TIeIarOTHYeCKIX paOOTHUKOB YHHBEPCUTETA.

B pamkax BHYTpeHHEW CHCTEMbI OIEHKH KauecTBa 0Opa3oBaTeNbHOU AEATEIHLHOCTH IO
OOIl OGakanaBpuata OOy4aIOIIMMCSI TPEIOCTABISAETCS BO3MOXXHOCTH OIICHUBAaHUS YCIOBUH,
COJIep’KaHus, OpraHM3alid M KauecTBa 00pa30BaTeIbHOrO Mpollecca B IEIOM M OTAEIbHBIX
JTUCIUILTAH (MOJYJeN) U MPAKTHK.

BHemnnsis o1ieHKa kKauecTBa 00pa3oBaTeIbHOM NESTETLHOCTH 10 IporpaMMe OakamaBprara
B paMKax TMpOIEeAypbl TOCYIAapCTBEHHOW aKKpPEIWUTAIMM OCYIIECTBISAETCS C  IIENBIO
MOATBEPKICHUSI COOTBETCTBUsI 00pa30BaTENbHON NEATENHHOCTH MO MporpaMMe OakanaBpuaTa
tpeboBanusm ®I'OC BO.

Buemnnsis orieHKa kauecTBa 00pa30BaTENbHON AEATETHPHOCTH U MOATOTOBKU 00YJAIOIIUXCS
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no OOII GakanmaBpuaTa MOXKET OCYIIECTBISITHCS B PaMKax NMPO(ecCHOHANTBHO-00IIEeCTBEHHOM
aKKpeIUTalKH, TPOBOAUMON paboTOAATEISIMU, UX 00BETUHEHUSAMH, A TAKXKE YIOJTHOMOYEHHBIMU
UMHU OpraHU3alMsMHU, B TOM YHCJI€ WHOCTPAHHBIMH OpraHM3alUsSMH, JTHOO aBTOPU30BAHHBIMU
HAIIMOHAJIBHBIMU  MPO(ECCHOHAILHO-00IIECTBEHHBIMI ~ OpPraHU3alMsIMM,  BXOJSIIMMHU B
MEXTyHapOIHbIE CTPYKTYPHI, C LIEIbIO MPU3HAHUS Ka4eCTBA M YPOBHS MOJATOTOBKU BBHIITYCKHUKOB
OTBEYAIOIIUMH TpPeOOBaHMSIM TPOPECCHOHATBHBIX CTAaHAAPTOB (IpU HATMYUHM) ©  (WIH)
TpeOOBaHMSAM PHIHKA TPY/la K CIIEHUAINCTAM COOTBETCTBYIOIIETO TPOQHIIS.

7 HOPMATUBHO-METOAUYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH
KAYECTBA OCBOEHUA OBYYAIOLIUMUCS TPOI'PAMMBI BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ no nanpasnenuto noarotosku 18.03.01 Xumuueckas
TEXHOJIOTHSI OIleHKa KadecTBa ocBoeHHs oOydaromumucs OOIl OakamaBpuara BKITIOYAET
TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHYIO aTtTecTanuio u ['MA obyqarommxcs.

HopmartuBHo-MeToquueckoe  oOecriedeHre  TEeKyLIero  KOHTPOJIL  YCHEBAaeMOCTH,
npoMexyrouHoit arrectaiuu U I'MA oOyuatomuxcs no OOII G6akanaBpuara ocyliecTBiseTcs B
cootBercTBUM ¢ PI'OC BO 3++ 1 10KaIbHBIMU HOPMAaTUBHBIMH aKTaMU YHUBEPCHUTETA.

Texywuti KOHMPONbL, NPOMEIHCYMOUHASL AMMeCMayus U ammecmayuoHHble UCHbLIMAHUSL
umo2o8oli (2ocyoapcmeennou umozogot) ammecmayuu evinyckuuxkos OOII baxanaspuama

Texymuii KOHTpOJb M MPOMEKYTOYHAsl aTTecTaluss IO BCEM BUJaM Yy4yeOHOM
JEeSITEeIbHOCTH 00YYaroMXCsl OCYIIECTBIISETCS B COOTBETCTBUU ¢ TpeOoBaHusMuU [lonoxenus
O PEUTHHIOBOM cHCTeMe OIeHKM KadecTBa YydeOHOM pabotel crtyneHtoB B PXTY
uM. J[.1. MengeneeBa, npunsaroro pemeHueM YdeHoro coBera PXTY um. .M. Menneneera
0T 26.02.2020, mnporoxkon Ne 8§, BBEICHHOro B JAelcTBUME mpuKazoM pekrtopa PXTY
uMm. /.M. Mengeneena ot 20.03.2020 Ne 27 O/I.

Texkymuii KOHTPOJb YycIEBaeMOCTH OOydarouuxcsi OOeCleurBaeT OLEHKY YpPOBHS
OCBOCHHMS JUCUUIUIMH, NPOXOXACHHUA NpakTuk, BbimosHeHuss BKP  wu  nposogurcs
[IpernojiaBaTesieM Ha JIIOOOM W3 BHJIOB Y4EOHBIX 3aHATUH. O0sa3amenvHoil cocmagnawuiei
meKyuiezo KOHmpONA Ycneeaemocmu AGIAEMCcA y4em NPenooasamenimu noceu,aemocmu
Yyueonvix 3auamuii ooyuarouwumucsa. 1o pesynprataMm TEKyIEro KOHTPOJIS YCIEBAEMOCTH TPH
pasa B ceMecTp JUIsl BceX KypcoB 110 BCEM JAUCLUILIMHAM IPOBOJUTCS aTTecTalus 00ydaromuxcs.

IIpomexxyrouHas aTTecTalysi MPOBOAUTCS B (hOpME 3K3aMEHOB, 3a4E€TOB C OLCHKOH U
3a4eTOB JJIs BCEX KYPCOB M0 AUCLUUILUIMHAM U PaKTHKaM, IPEJYCMOTPEHHBIM y4€OHBIM IIIIAHOM.
Pe3ynbrarhel ciadm 3a4€TOB OLCHMBAIOTCS HA «3a4TEHO», «HE 3a4TEHO»; 3a4€TOB C OLECHKOM U
9K3aMEHOB — Ha KOTIMYHOY, «XOPOLLIO», «yIOBIECTBOPUTEIIBHOY, «HEYIOBICTBOPUTEILHON.

IIpu ocBoenuu Hacrosed OOII 6akanaBpuaTa H3yuyeHHE YaCTU AUCLUILIMH MOKET OBbITh
3aMEHEHO Ha OHJIAMH-KYPCHI, TIPU YCJIOBHHM, YTO B pE3yJbTaTe OCBOEHHUS OHJIAHH-Kypca
(bopMUpYIOTCS TE K€ KOMIIETCHIMH (Y4acTH KOMIIETEHLHH), YTO W B paMKaX YyKa3aHHbBIX
mucuuIuiiH. OHaiH-Kype A0JKEH ObITh BBIOpaH M peain30BaH B cOOTBETCTBUHU ¢ [lonoxeHnem
0 3aueTe pe3yJbTaTOB OCBOCHMS OTKPBITHIX OHJIAWH-KypCOB, peau3yeMbIX 00pa30BaTebHbIMU
opranusanusamu, B PXTY um. JI.M. MeHeneesa, IpUHATOrO penieHueM YuyeHoro cosera PXTY
uM. JI.1. MenpneneeBa ot 27.03.2020, mpotokon Ne 9, BBeIeHHOTO B IECTBUE TPUKA30M PEKTOPA
PXTY um. JI.1. MenneneeBa ot 27.03.2020 Ne 29 O/JI.

I'MA ocymecTBiseTcss B COOTBETCTBUM ¢ TpeOoBaHusMu IlonoxeHuss o mopsiike
IIPOBEACHUSI TOCYJapCTBEHHOM WTOTOBOM arTecTaliud MO 00pa3oBaTelIbHBIM MpOrpaMMam
BBICILIEr0 00pa3oBaHMs — MporpaMMamM OakajaBpuara, IporpaMMaM celHaiuTeTa, IporpaMmam
Maructpatypsl B PXTVY um. JI.. Menneneesa, IpuHATOTO pelieHrueM YuyeHoro cosera PXTY um.
J.M. Menneneesa ot 30.10.2019, nporokos Ne 3, BBEJEHHOTO B AEHCTBUE MPUKA30M PEKTOpA
PXTY wum. .M. Mengeneea ot 14.11.2019 No 646A; IlonoxeHus o BBITYCKHOU
KBAJTM(HUKAIIMOHHON paboTe Juid 0Oydaromuxcs 1Mo o0pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO
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oOpa3oBanusi — TmporpamMmmaMm OakajaBpuara, MpoOrpaMMaM CIEIHAIUTETa, MPOrpaMMam
Maructpatypsl B PXTY um. J[.11. Menneneesa, npuHATOTO peuieHueM YueHoro cosera PXTY
uM. [I.1. Menneneesa ot 30.10.2019, npoTtokos Ne 3, BBeZIeHHOTO B ISHCTBUE MTPUKA30M PEKTOPA
PXTY um. JI.W. Menneneena ot 14.11.2019 Ne 646A.

K I'MA nomyckatorcs oOy4aronyecs, He UMEIOIINE aKaJIeMUUEeCKOM 3310/ DKEHHOCTH U B
IIOJIHOM 00beMe BbINoJIHUBIINE yueOHbIi miiaH no OOII 6akanaBpuara B cootBercTBUU ¢ PI'OC
BO 3++ no nanpasnenuto noarotopku 18.03.01 Xumuueckasi TexnoJiorus. /[ nmpoBeneHus
I'MA B yHuBepcuTeTe eXeroaHo (opMUPYIOTCS rOCYAapCTBEHHbIE SK3aMEHAIIMOHHbIE KOMUCCUU
(I'OK) n anemnsiumonnsie komuccuu. Tempr BKP oTpakatoT akTyansHbie TPOOIeMbl, CBA3aHHBIE
¢ HampasieHueM noArotoBku 18.03.01 Xumuueckasi TeXHOJOTUsl. YHUBEPCUTET YTBEPHKIAET
NepeyeHb TEM BBITYCKHBIX KBAIU(PHUKAMOHHBIX padoT, MpeagaraeMelx ooydaromumces (ainee —
IepeyeHb TeM), U IOBOJUT €ro JI0 CBEACHMSI 00yUJaroluXCsl HE MO3/IHee YeM 3a 6 Mecs11IeB 10 1aThl
Hayajia rocyJIapCTBEHHOW UTOTOBOM aTTECTAIUU.

Tema BKP mnepconanpbHO mAsi KaXIOTO OOYYaromIerocs YTBEPXKAACTCS MPHUKA30M
MIPOPEKTOpa MO YHUBEPCHUTETY IEpEe] HA4aJoM BBINOJHEHHS BBITYCKHONW KBaIU(PUKAMOHHOMN
paboTel. JlaHHBIM mpHUKa3oM yTBepkaaeTrcs Takke pykoBogautens BKP. Ilepen nauanom
BbinosiHeHUs: BKP oOyvaromuiicss COBMECTHO ¢ pyKOBOJUTENEM COCTaBIS€T WHAMBHUAYAJIbHBIN
IIJIaH MOATOTOBKH U BeINoJIHEHNsI BKP, npenycmarpuBaroniuii 04epeTHOCTh U CPOKH BBINIOJTHEHUS
OTIeNbHBIX yacTe paboTbl. TekcT moscHutenbHOW 3anucku BKP mposepsercs Ha Hanuuue
HENpaBOMEpHBIX 3auMcTBOBaHUM. [IpoBepka ocymiecTBisieTcst B coorBeTcTBUM ¢ [losoxkenuneM o
MOPSIIKE MPOBEPKH BBIMYCKHBIX KBATU(PUKAMOHHBIX pad0T U HAyYHBIX JOKIAZ0B 00 OCHOBHBIX
pe3ynbpTaTax MOATOTOBIEHHBIX HAayYHO-KBAJTM(UKALMOHHBIX paboT (AuccepTanuii) Ha 00beM
3aMMCTBOBAHMSI W WX pa3MEIICHWsT B  JJEKTPOHHO-OMOmmoTeunor cucreme PXTY
uM. J[.1. MengeneeBa, npuHATbIM pemeHueM YdeHoro coBera PXTY um. .M. Menneneera
o1 30.10.2019, mnporoxkonm Ne 3, BBeAEHHBIM B JI€WCTBUE TMpUKa3oM pekTtopa PXTY
um. JI.11. Mengeneena ot 14.11.2019 Ne 646A.

3amura BKP npoBonutcs Ha OTKpbITHIX 3acenanusx ['DOK ¢ ydactueM He MeHee ABYX
Tpeteit ee cocraBa. ['paduk 3ammutel BKP cocraBnsercs 1mo corimacoBaHuio ¢ 00y4aronuMucs 1
JOBOJIMTCS IO CBEJCHMs oOydaromuxcs He mo3aHee, yem 3a 30 aHeit no Havana padotsl ['OK.
Pesynbrater  paGotet  ['OK  ompenmensitoTcsi  OLIGHKAMH — «OTJIMYHO»,  «XOPOILIOY,
«YIOBIIETBOPUTEIIBHO», «HEYJOBJIETBOPUTEILHO» U OOBSABISAIOTCA B TOT K€ JCHb MOCHe
opopMIIeHHsST B YCTaHOBJIEHHOM MOpSIKE MPOTOKOJIOB 3acenaHuil komuccuil. [lo okoHyanuu
pabotsl peacenatens I DK cocTaBiseT oTdeT 0 MpojesIaHHON padoTe.

Jlisa oOyuaroumuxcs W3 YUCla MHBAJIMWJIOB U JIMI C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
3n0poBbsi ['MA mpoBoguTCs € ydeToM OCOOCHHOCTEH HX MCUXO(U3UUECKOTO pPa3BUTHS,
VHJIMBUIyaJIbHBIX BO3MOYKHOCTEH U COCTOSIHUSA 3/10POBbSI.

8 PABOYUE ITPOT'PAMMBI JUCHUIIVIUH, TIPAKTUK U TT'HA

Paboune nporpaMmbl TuCIUTUINH, TpakTUK 1 [ A
brok 1. Obsazamenvras wacmo
HNHOoCTpaHHBIN A3BIK
Uctopus (Ucropus Poccun, BceoOiias uctopusi)
IIpaBoBeneHue
dunocodus
OCHOBBI 5KOHOMMKH U YIIPaBJIEHUS MPOU3BOJICTBOM
CounanbHO-TICUXOJOTUYECKHUE OCHOBBI Pa3BUTHUS TUUHOCTH
OO01mas u HeopraHudeckasi XuMus
Opranunueckasi XUMHS
AHanuTH4ecKass XuMus
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dusznyeckas XuMus

Komutonnnas xumus

Marematuka

dusuka

[TpoGieMbl yCTOMYNBOTO Pa3BUTHS

be3onacHOCTh JKU3HEAEATENBHOCTH

WNmxeHepHas 1 KOMIIbIOTEpHAs Tpaduka

[IpuknagHas MexaHuka

[Ipoueccel u anmapaTbl XMMUYECKOW TEXHOJIOTHHU

OO6mast xuMHuuecKasi TEXHOJIOTHUS

Cucremsl ypaBJIeHUs] XMMHUKO-TEXHOJIOTUYECKUMHU MPOIECCaMU

MopenupoBaHue XMMUKO-TEXHOJIOTHUECKHUX MTPOIIECCOB

dusnyueckas KyJIbTypa U CIOPT

DNEeKTUBHBIE TUCIHUIUIMHBI IO PU3UYECKON KYJIBTYpe U CIIOPTY

OcHoBBI HHPOPMAITMOHHBIX TEXHOJIOT U

[TpodunsHOE MporpaMMHOE 0OECTIeUeHUE ISl pEelIeHUs 3a/1a4 TPOPECCHOHATIBHON

eI TETFHOCTH

Yacme, gpopmupyemas yuacmuukamuy oopaz08amenbHulX OMHOUEHU

XuMHsl, TEXHOJIOTHS M TPUMEHEHUE OroMaTepraioB

MartepuanoBeieHu€e 17151 TOHKOTO OPraHUYeCKOT0 CUHTE3a

NHCcTpyMEeHTaIBHBIE METOIBI XUMUYECKOTO aHaIN3a B TEXHOJIOTUH TOHKOTO OPraHHYECKOTO

CUHTE3a

JlaGopaTopHBIH TPAKTUKYM IO OPraHUYECKON XUMUH

[IpoexTrpoBaHue MPOLIECCOB U ANapaTOB XUMUYECKOW TEXHOJIOTHH

Jucyunnunsl no evibopy

®apMaKoJOrH4eCKH aKTHUBHBIE BEIIECTBA U JIEKAPCTBEHHbIE OPMBI B XUMHUECKON TEXHOJIOTUU

OromaTepHuaioB

OCHOBBI KOJUTOUJHOW XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI Y KOHIIECHTPUPOBAHHBIX

JMCIIEPCHBIX CUCTEM B XMMHYECKON TEXHOJIOTUH OHMOMaTepUasoB

XUMHS BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM, TEPMOJIMHAMUKA U KUHETUKA B TEXHOJIOTHHU

OromaTepHuaioB

Maremaruueckue METO/Ibl B XUMUU OMoMaTepuaoB

OCHOBBI KBAaHTOBOW XMMHUHU OPraHUYECKUX BELIECTB

JlononHUTEIbHBIE TJIaBbI OMOOPraHUYeCKOW XUMHUU U OHOXUMUH

bnox 2. Ilpakmuxa

VYueOHas MpakTUKa: 0O3HAKOMHUTEIbHAS MPaKTUKa

[IpousBoicTBEHHAs IPAKTHKA: TEXHOJIOTUYECKAs (IPOSKTHO-TEXHOJIOTHYECKAs1) MPaKTUKa

[IpousBoicTBEHHAs MPAKTUKA: HAYYHO-UCCIIEOBAaTEIbCKask paboTa

[Ipou3BocTBEHHAs MPAKTUKA: MPEIAUILIOMHAs [TPaKTUKA

bnox 3. I'ocyoapcmeennas umozosas ammecmayust

[ToaroToBka K mpoiierype 3aiiiThl U 3alIUTa BEITYCKHON KBaTU(UKAIIMOHHONW PabOThHI

@T]]. DakynbmamusHvle OUCYUNTUHDL

[lepeBo HAyYHO-TEXHUUYECKOW JTUTEPATYpPhI

I'paxxnaHckas 3an1uTa B Ype3BbIYAMHBIX CUTYaIUsAX
Bxoaauux B OOII no Hanpasnenuto noarotosku 18.03.01 Xumu4eckast Texnosorus, npogpuin
«XUMHYeCKAs] TEXHOJIOTMsl O0MOMATepPHAJIOB), BBINIOJHEHbI B BUJE OTACIbHBIX JTOKYMEHTOB,
SIBJISIIOLMXCST HEOTheMJiIeMOH yacTbio qanHoit OOIL.
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9 ®OHAbI OHEHOYHbBIX CPEACTB AJIAA IPOBEJAEHUA TEKYIIETO
KOHTPO.I1 YCIEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTALIUU Y THA
OBYYAIOIIUXCH OOIl BAKAJTABPUATA

B cootBerctBuu ¢ ®I'OC BO 3++ no nanpanenuto noAarotosku 18.03.01 xumuueckas
TeXHOJIOTHsI JUIS aTTeCTAIlMN OOYYaIOUIMXCSl HA COOTBETCTBHE MX IMEPCOHANBHBIX JOCTHXCHHUN
nostanHbM TpeboBaHmsiM OOIl GakamaBpuara pazpabdoransl POC 1mo Kaxaol AUCIUILIHMHE,
npakTtuke, [ A, BKiItoyaroniyue TUIoOBbIE 3aaHNsl, KOHTPOJIbHbBIE pa0OThI, TECThI, CUTYallUOHHbBIE
3a/laHusl, Keilc-3a7auv, BONPOCHl K 3adeTaM M HK3aMEHaM, CpPEICTBA M METOJbl OLIEHKH,

IMO3BOJIAOIIHUEC OUCHUTDL 3HAHUA, YMCHUA, HABBIKU 1 YPOBCHb HpI/I06p€TCHHI)IX KOMHGT@HHHﬁ.

®OC no puctumiuHam, npaktukam, [ IA pa3pabatsiBatotces B coorBeTcTBUU ¢ [lopsakom
pa3paboTKU M yTBEPKAE€HUSI 00pa30BaTENbHBIX IPOTPaMM, YTBEP)KJIEHHBIM PEIIEHUEM YUYEHOIo
coBera PXTVY um. JI.1. MenaeneeBa ot 25.06.2020, npotokos Ne 12, BBeIeHHBIM B JCHCTBUE

npukazoM pekropa PXTY um. JI.U. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no mucuuminHaMm, npaktukam u ['MA (nepedyens nucuuiuivH, npaktuk U ['MA u3

y4eOHOTO IJIaHa):
bnox 1. Obazamenvuas wacmo
WNHOCTpaHHBIN SA3bIK
Ucropus (Mctopus Poccuu, BceobOimast uctopusi)
[IpaBoBeneHne
duocodus
OCHOBBI S)KOHOMUKH U yIIPaBIEHUS MPOU3BOJICTBOM
CounanbHO-TICUXO0JOTUYECKUE OCHOBBI PAa3BUTHS JIMYHOCTH
OO011as u HeopraHuyeckasi XuMus
Opranuueckasi XUMUst
AHanuTu4eckas XuMus
dusnueckas XUMUS
Kommongnas xumust
Maremartuka
®dusnka
[TpoGseMbl yCTOHYMBOTO Pa3BUTHS
be3onacHOCTb )KU3HEAEATEIBHOCTH
WNnxenepHas u KOMIbIOTEpHAs rpaduka
[IpuknagHas MexaHuka
[Iponeccel U anmnapaTbl XMMUYECKON TEXHOJIOTUU
OO01as XUMHUYECKasi TEXHOJIOTHSI
Cucremsl ynpaBlIeHUs] XUMHUKO-TEXHOJIOTUYECKUMH MPOLECCaMuU
MogenupoBaHu€ XMMUKO-TEXHOJIOTHUECKHUX ITPOLIECCOB
dusnueckas KylbTypa U CIOPT
DNEeKTUBHBIE TUCIUILIUHBI IO (U3UYECKON KYIBTYpe U CIIOPTY
OcHoBBI HHGOPMAITMOHHBIX TEXHOJIOTHiA
[IpodunsHOE MporpaMMHOE oOecTieueHue A pelieHus 3a1a4 mpodecCHOHATBHON
NEeSATENbHOCTH
Yacmo, hopmupyemas yuacmuuxamu oopaz08ameibHuiX OMHOUEeHU
XUMHUs, TEXHOJIOTUS U IPUMEHEHHEe OnoMaTepranoB
MarepuanoBeneHue 111 TOHKOTO OPraHM4eCKOro CHHTE3a
HNHcTpymeHTallbHbIE METObl XUMUYECKOTO aHAJIN3a B TEXHOJIOTMH TOHKOTO OPraHHMYeCKOTOo
CUHTE3a
JIaGopaTOopHBIi MPAKTUKYM [0 OPraHUYECKONH XUMHH
[IpoekTrpoBaHue MPOLIECCOB U ANMapaTOB XUMHUYECKOU TEXHOJIOTHH
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Jlucyunaunvl no evlboopy

dapMaKoJIOTrHYeCKH AKTHBHBIC BEIIECTBA U JICKAPCTBEHHBIC (DOPMBI B XUMHUYECKOW TEXHOJIOTUU

OoromarepHanoB

OCHOBBI KOJUIOUJHOM XUMUHU BBICOKOMOJIEKYJISIPHBIX COSIMHEHUI 1 KOHIICHTPUPOBAHHBIX

JMCTIEPCHBIX CHCTEM B XMMHYECKON TEXHOJIOTUH OMOMATEPHUAJIOB

XuUMUS BBICOKOMOJIEKYJISIPHBIX COCIMHEHU, TEPMOJIMHAMUKA U KUHETUKA B TEXHOJIOTUHU

OromarepHuanoB

MareMaTruueckre METOIbl B XUMUHU OHMOMaTepraioB

OCHOBBI KBaHTOBOW XMMUHU OPTraHUYECKUX BEIIECTB

JloToTHATETHHBIE TJIAaBBI OMOOPTaHUIECKOW XUMHH U OMOXUMHUH

bnoxk 2. Ilpakmuka

VYyeOHast mpakTHKa: 03HAKOMUTEIbHAS MMPAKTUKA

[TpousBoicTBEHHAS MPAKTHKA: TEXHOJOTUYECKAs! (MMPOEKTHO-TEXHOJOTUYECKAs ) MPAKTUKA

[TpousBoicTBEHHAS MPAKTHKA: HAYYHO-UCCIIEA0BATENIbCKasi paboTa

[Ipon3sBoaCTBEHHAS MMPAKTUKA: TPEIAUIIIIOMHAS MPAKTUKA

brok 3. I'ocyoapcmeennas umoeosas ammecmayus

[ToaroroBka K mpoiietype 3aiiThl ¥ 3alIUTa BBITYCKHOM KBATH(PHUKAIIHOHHON pabOThI

@T]]. DaxyrbmamugHbvle OUCYUNTUHDBL

[TepeBoa HAyYHO-TEXHUYECKOU JTUTEPATYPHI

['paxxpaHckas 3ammTa B Ype3BbIYANHBIX CUTYAIIUSIX
Bxosamux B OOII no nanmpasiienunto noarotoBky 18.03.01 XumMuyeckasi TexHoJ10rusi, npopuianb
«XHMHYecKasi TeXHOJIOrusi 0MOMATEPHAJIOB», BBINOJHEHbBI B BUIE OTIEIbHBIX JOKYMEHTOB,
SIBJITIOIIUXCST HEOTheMIIEMOU YacThio manuHoit OOII.

10 METOAUYECKHUE MATEPHUAJIBI 110 JUCOUIIJIMHAM, ITPAKTUKAM U I'HA

Meroaudeckue MaTepHasibl MO JAUCHUIUIMHAM, MpakTukam U [MA (mepeyeHb TUCIUTIINH,

npakTuk U [ A u3 yueOGHOTO TI71aHA):

brok 1. Obazamenvrasn wacmo

HNHocTpaHHBIH S3BIK

Ucropus (Mctopus Poccuu, BceoOmmast uctopus)

[IpaBoBeneHne

dunocodus

OCHOBBI 5KOHOMMKH U YIIPaBJIEHUS NPOU3BOJICTBOM

CounanbHO-TICUX0JOTUYECKHUE OCHOBBI PAa3BUTHS JIMUHOCTH

OO01as u HeopraHuyeckasi XuMus

Oprannueckasi XUMHS

AHanuTH4ecKas XuMus

dusnueckas XUMUS

Komnounnas xumus

MaremaTrka

Odusnka

[Tpo6nembl yCTOWYMBOTO pa3BUTHUS

be3zonacHOCTb JKU3HEAEATENBHOCTH

NuxenepHas u kKoMIbIOTepHas rpaduka

[IpuknagHas MexaHuka

[Iponeccrl U anmapaTbl XMMUYECKON TEXHOJIOTUH

OO01mas XUMHUYECKasi TEXHOJIOTHSI

Cucremsl ynpaBlIeHUs] XUMHUKO-TEXHOJIOTUYECKUMHU MPOLECCaMU

MogenupoBaHre XMMUKO-TEXHOJIOTMUECKHUX MTPOLIECCOB
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dusnyeckas KyJabTypa U CIOPT

DNEKTUBHBIC TUCIUTUIMHBI IO (U3UYECKOU KYJIBTYPE U CIIOPTY

OcHoBBI HHGOPMAITUOHHBIX TEXHOJIOTHIA

[IpodunsHOE MporpaMMHOE OOECTICUeHUE ISl PEIICHHs 3a/1a4 PO (ECCHOHATBHON

NEeSITeTbHOCTH

Yacmo, hopmupyeman yuacmuukamu oopazo8amenbHbixX OMHOULeHULL

XuMHUsl, TEXHOJIOTHS U TPUMEHEHUE OMOMAaTepraIoB

MarepuanoBeeHue JijIsi TOHKOTO OPraHUYEeCKOro CHHTE3a

HNHcTpymMeHTaIbHBIE METOIbI XUMUYECKOTO aHAJIN3a B TEXHOJIOTUH TOHKOTO OPraHUYeCKOTO

CUHTE3a

JlaGopaTopHBIN TPAKTUKYM IO OPraHUYECKON XUMUU

[TpoexTrpoBaHue MPOILIECCOB U AIMapaTOB XUMHYECKOU TEXHOJIOTHH

Jucyunnunwvl no evibopy

dapMaKoJIOTrHYECKH aKTUBHBIC BEIIECTBA U JICKAPCTBEHHBIE (POPMBI B XUMHYECKOU TEXHOJIOTHUH

O6uomMarepuagoB

OCHOBBI KOJUTOUJHOW XUMHUHU BEICOKOMOJIEKYIISIPHBIX COSTMHEHHUI M KOHIICHTPUPOBAHHBIX

JTUCTIEPCHBIX CUCTEM B XUMUUYECKON TEXHOJOTUHM OMOMATEPHATIOB

XUMHS BBICOKOMOJICKYJISIPHBIX COCTMHEHHM, TEPMOJMHAMUKA U KHHETHKA B TEXHOJIOTHH

O6uomMarepHuaaoB

MareMaTtuueckre MEeTOIbl B XUMHUH OHOMaTepraioB

OCHOBBI KBAHTOBOW XMMHUU OPTraHUYECKHUX BEIIECTB

JlononHUTEIbHBIE TJIaBbl OMOOPraHNYeCKOW XUMHUU U OMOXUMUH

bnox 2. Ilpakmuxa

VYueOHas MpaKkTUKa: 03HAKOMUTENbHAs IPAKTHKA

[IpousBoicTBEHHAs MPAKTUKA: TEXHOJOTHYecKasl (MPOEKTHO-TEXHOJIOTHUYECKas) MPaKTUKa

[IpousBoacTBEHHAs MPAaKTUKA: HAYYHO-UCCIIEOBaTeIbCKask padoTa

[Ipoun3BoacTBEHHAS MPAKTUKA: MPEIAUILIOMHAs TPaKTUKA

brok 3. I'ocyoapcmeennas umoeosas ammecmayus

[ToaroroBka K mpoiietype 3aliiThl ¥ 3alIUTa BBIITYCKHOM KBATU(PHUKAITMOHHON pabOThI

@T]]. DaxyremamueHvle OUCYUNTUHDBL

[lepeBo HAyYHO-TEXHUUECKOW JTUTEPATYpPbI

I'paxxnanckas 3anuTa B Ype3BbIYAMHBIX CUTYalUsAX
Bxosmux B OOII no nanpasiienuto noarotoBku 18.03.01 XumMuyeckasi TeXHOJIOTUs1, NPOPUIbL
«XUMHYeCKAs] TEXHOJIOTMsl OMOMATEPHAJIOB), BBIIIOJHEHbI B BUJE OTACIBbHBIX JTOKYMEHTOB,
SIBJISIOIINXCI HEOTheMIIeMO# YacThio manHou OOINL.

11 PABOYAS TPOT'PAMMA BOCIITMTAHUA

PaGouass mporpamma Bocnutanus, Bxomsmias B OOIl mo HampaBieHHIO MOATOTOBKU
18.03.01 Xwumuueckas TeXHOJOTHSA, NMPOPMIb «XUMHUYECKas TEXHOJOTHS OHOMAaTepHaIOBY,
BBITIOJIHEHA B BUJIE OTAEIHFHOTO TOKYMEHTA, SIBJISIOIIETOCsS HeoTheMueMoi yacTeio qannoi OOIL.

12 KAJJEHJIAPHBIN IIJIAH BOCIIUTATEJIbHOM PABOTHI

Kanengapublii minaH BocnuTaresnbHOM paboTsl, Bxomsmmidi B OOIl mo HampaBieHHIO
noarotoBku  18.03.01 Xwumuueckast TexHonorus, mnpopmwib «XUMHUYECKass TEXHOJIOTHS
OuomaTepHuaoB», BBIIOJHEH B BHJE OTAEIBHOTO JOKYMEHTA, SBIISIOUIETOCS HEOThEeMIIEMON
yacTbto 1aHHoi OOIIL.

() PXTY uMm. II.11. MeHaeneceBa
@ JOKYMEHT ITOJIIUCAH IIPOCTON
3JIEKTPOHHOM ITOIIACHIO
Bnanenen: Komapnuykas Enena Anamonveena
‘ O ) IIpopexmop no obpazoeanuio,
Pexmopam
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