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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHas mnpodeccnoHabHAsA o0pa3oBaTejbHasi NPOrpaMMa BbICIIErO
o0pa3oBaHus — IPOrpaMMa MOArOTOBKH 0aKaJaBpoOB (Jajiee — mporpaMmma 0akajiaBpuara,
OOIl oOakanaBpmara), peanuzyemass (enepasbHbIM TOCYJAapPCTBEHHBIM  OIOJKETHBIM
0o0pa3zoBaTelbHBIM  YYPEXKJICHHEM  BbIcmiero  oOpaszoBanusi  «Poccuiickuii  XUMHKO-
TexHojorudyeckuii ynusepcuter umenu J.J1. MenneneeBa» B COOTBETCTBUH C (henepaibHbIM
rocy/lapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BbICUIET0 00pa3zoBaHusi — OakajgaBpHar IO
HanpaiieHHo noarotosku 28.03.03 Hanomarepuajbl, npoduins «XuMuyeckas TeXHOJOTUs
HAHOMATEPHUATOBY, NPEACTABIsAET COOOM KOMITJIEKC OCHOBHBIX XapaKTEpPUCTUK O0Opa30BaHUS U
OpraHU3alMOHHO-TIEJaTOTMUECKUX YCIOBUM, KOTOPBIM HpeJCTaBieH B BUAE Y4eOHOTO ILjIaHa,
KaJleHJAapHOoro ydueOHoro rpaduka, pabouux Mmporpamm AUCHUIUIMH (MOJyJel), OIEHOYHBIX U
METOJMYECKUX MaTepuaioB, pabouell MporpaMMbl BOCIHUTAHUS, KaJE€HAAPHOTO IIJaHa
BOCITUTATENbHOM paboThl, (hOpM aTTeCTALUU.

1.2 HopmaTuBHBIe JOKYMEHTHI 1JIsi pPa3pa0oTKH NporpaMmbl OakajaBpuaTa 1o
HANPAaBJIEHNIO OATOTOBKHU COCTABIISIOT:

- ®enepanbhblil 3aK0oH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

— [Ipuka3z Munobpuayku Poccum ot 23.03.2017 r. No 05-735 «OO0 yrBepkaeHun
(dbeneparbHOTO TOCYIAPCTBEHHOTO O0pa30BaTENbHOIO CTAHAApPTa BBICHIETO O0Opa3oBaHUS —
OakanaBpuaT 1o HampasiyieHuto noarotoBku 28.03.03 Hanomarepuadgsl (nanee — @I'OC BO —
OakanaBpuaT 1o HampapyieHHIO oarotoBku 28.03.03 Hanomatepuaibl);

— [Ipukaz MunoOpnayku Poccum ot 05.04.2017 Ne 301 «OO6 yrBepxkaeHUn
[lopsinka ~ opraHu3anuu M OCYUIECTBJIEHHS  0Opa30oBaTENbHOM  JEATENBHOCTH IO
oOpa3oBaTe/IbHBIM IpOrpaMMaM BBICIIEr0 00pa3oBaHuMs — MporpamMmam OakajnaBpuara,
IporpaMMam CIieUuaInTeTa, IporpaMmmMmaM MarucTpaTypb».

- [Ipodeccronanbubiii  crangapt 26.006 «Cneumamuct 1o  pa3paboTke
HAaHOCTPYKTYPUPOBAHHBIX  KOMIIO3UIIMOHHBIX ~ MaTEpUANIOBY»,  YTBEPKICHHBIM  MPUKA30M
MunucrepcTBa Tpyaa U counanbHou 3ammThl Poccuiickoit ®enepaunun ot 8 centadpst 2015 r
Ne 604n.

- [Ipodeccruonanbubiii cranaapt 40.104 «Cnenuanuct no U3MEpPEHUI0 apaMeTPoOB
U MoAM(UKAIUK CBOWCTB HAHOMATEPUAIOB M HAHOCTPYKTYpP», YTBEP)KICHHBIH IPHUKA30M
MunuctepcTBa TpyAa U conuanbHoM 3amuThl Poccuiickoit @enepanuu ot 7 centsiops 2015 rona
Ne 593n.

— Ilpukaz MunucrepcrBa oOpazoBanust u Hayku PD ot 23.08.2017 Ne 816 «OO0
yrBepkeHnH [lopsika MpUMEHEHHsT OpraHU3alusIMHU, OCYHICCTBISIOMKUMU 00pa30BaTEIbHYIO
NESITeIbHOCTh, 3JEKTPOHHOTO O0Y4eHHs, JUCTAHLIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH IpU
peanu3anuu  00pa3oBaTENIBHBIX IporpaMM» [DIeKTpoHHBIH pecypc]. Pexum moctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata o6pamenus: 08.04.2021).

— Ilpuka3 MuHucrtepcTBa Hayku M Bbicliero oOpaszoBanusi Poccuiickoit ®eneparum,
MunuctepctBa mnpocsenienusi Poccuiickoit ®enepaunn ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TOJATOTOBKE oOOydarommxcs» [DnekTpoHHbIM pecypc]. Pexum nmocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link 1d=0&nd=102850569&intelsearch=&firstDoc=1/
(mara o6pamenus: 08.04.2021);

— [lonoxenne o006 opraHu3auu U UCHOJB30BAaHUU AJIEKTPOHHOTO OOydYeHUs H
JTUCTAaHLIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOIHH MpU peaau3aluun 00pa30BaTENbHbBIX MPOrPaMM
B (enepaibHOM TIOCYIapCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM YUPEXKJIEHUU BBICIIETO
oOpazoBanus «Poccuiickuil XUMHKO-TeXHOJIOrnueckuil yuusepcuteT umenu .M. Menneneesay,
npuHsATtoe pemenneM YyeHoro coseta PXTY wum. .M. Menneneea or 27 mapra 2020 r.,
npotokos Ne 9, BBeneHHoe B jeicTBue mnpukazoM pekropa PXTY um. .M. Menneneena
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or27mapra 2020 r. Ne 29 OJ [DOnexrtpoHHbli pecypc]. Pexum nmocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOIDOT _2.pdf naTa
oOpatuenus: 08.04.2021);

- [lonoxeHnne o NPaKTHUUECKON MOArOTOBKE oOOyyaroumxcs B (QenepalbHOM
TOCyJapCTBEHHOM  OIO/DKETHOM 00pa30BaTENIbHOM YUPEKICHHHM BBICHIETO OOpa30OBaHHSA
«Poccuiicknii XMMUKO-TEXHOJOTHYeCcKui yHuBepcuteT umenu .M. MenneneeBa», npuHsTOe
pemenueM Yuenoro coeta PXTY wuwm. JI.W. MengeneeBa ot 25.11.2020, mpotoxon Ne 4,
BBe/IeHO B JieiicTBue npuka3zoM pekropa PXTY um. JI.W. Menneneesa ot 26.11.2020 Ne 117 O]
[DnexTpoHHBIH pecypc]. Pexum JOCTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf
nata obpamenus: 08.04.2021).

[Ipy OCBOGHMM IUCHMIUIMH W TPAKTHK CTYAEHTHl JIOJDKHBI  HCIIOJIB30BaTh
nH(popMalMOHHbIE W HH(OPMALMOHHO-00PA30BaTEIbHbIE PECYPCHl CIEIYIOIIUX IMOPTAIOB U
CalTOB:

— Cucrema ¢denepanbHbIX 00pa3oBaTedbHBIX MNOPTAIOB. (CHCTeMa  OTKPBHITOTO
obpaszoBanusi. Koncamruaroseiii mneatp MOC OO P® [Dnekrponubiii pecypc] — Pexum
noctyna: http:// www.openedu.ru/ (mata obpamenus: 08.04.2021).

— Mudopmanmonnas cucrema «EnnHoe OKHO MOCTyna K 00pa3oBaTeIbHBIM pecypcam»

[OnexTponnbiii  pecypc] — Pexum goctynma: http://window.edu.ru/ (mara oOpamieHus:
08.04.2021).
— @®3IIO: cootBerctBue TtpedoBanuaM DPI'OC [Dnextponssiit pecypc] — Pexum

noctyna: http://fepo.i-exam.ru/ (mara o6pamenuns: 08.04.2021).

1.3 O0mas xapakTepucTHKA IPOrpaMMbl 0akajiaBpuara

Heabo nmporpamMmmbl 0akajaaBpuara SBISIETCS CO3JaHME Ul 00YyYarOIIMXCS YCIOBHM
Uig TpUOOpETeHUsT HEOOXOAMMOIO [UIsl OCYLIECTBICHHUS NPOPECCUOHANIBHON EsITeIbHOCTH
YPOBHA 3HaHI/II\/’I, YMCHI/If/'I, HABBIKOB, OIIbITA ACATCIBHOCTH U IIOAIOTOBKH K 3aIllUTC BBIHYCKHOP'I
KBaJIN(DUKAIIMOHHOM pabOTHL.

[Tonyyenue oOpa3oBaHus MO 00pPa30BATEIBHONW MPOTPAMME BBICIIETO OOpa30BaHUS —
nporpaMMe OakajaBpuara JIOIYCKAaeTcss TOJBKO B 00pa3oBaTelIbHON OpraHU3allid BBHICILETO
00pa3zoBaHus U HAyYHOU opraHu3anuu (nainee — Opranu3anus).

OO6yuenue 1Mo 00pa30BaTENBHONW MPOTPaMME BBICHIETO OOpa30BaHUA — TMIPOTPaMMeE
OakanaBpuaTa B 00pa30BaTENIbHON OpPraHM3allMM OCYIIECTBISAETCS B O4YHOM (GopMe oOyuyeHus.
O6beM mnporpammbl OakanaBpuaTa cocrtaBiseT 240 3aueTHBIX €AMHHUIL (Jajnee — 3.€.) BHE
3aBUCHUMOCTU BHE 3aBUCUMOCTH OT (OpMbl OOyYeHHs, HPUMEHSIEMBbIX 00pa30BaTEIbHbIX
TEXHOJIOTUHM, peaju3aluy INporpamMMmbl OakajgaBpuaTra C HCIOJb30BAaHUEM CETEBON (HOPMBI,
peayin3alnuy nporpaMMbl 6akaiaBpuaTa 1o HHAWBUIYalIbHOMY y4€OHOMY IUJIaHy.

OO6yuenue 1Mo 00pa30BaTEIBHONW MPOTPaMME BBICHIETO OOpa30BaHUA — TMPOTPaMME
OakanaBpuaTa B 00pa30BaTEIbHON OpraHU3alMK OCYIIECTBIISIETCS B OYHOW (opMe OOydeHHs.
O6beM mporpammbl OakajiaBpuaTa, pealu3yeMblil 3a 0JMH y4eOHbIN T'0Jl, COCTaBiseT He Ooiee
70 3.e. BHE 3aBUCUMOCTU OT (HopMbl OOyUeHUS, IPUMEHSIEMbIX 00pa30BaTEIbHBIX TEXHOJIOTHIA,
peaivzallMi MporpaMMbl OakajlaBpuaTa C HCIIOJIb30BAHMEM CETEBOM (DOpMBbI, peaau3aluu
mporpaMMbl OakajaBpuata II0 WHJIMBUIYyalbHOMY Y4eOHOMY IIIaHy (32 MCKIIOUEHUEM
YCKOPEHHOTO 00y4€eHHsI), a P YCKOPEHHOM 00y4yeHuu - He 6onee 80 3.e.

Cpox moiydeHus: 00pa3oBaHus MO MpoTrpaMMe OakaiaBpuara:

- B OYyHOW Qopme o0OyueHus, BKJIOYAas KaHUKYJbI, IpPEIOCTaBIsi€MbIe IOCIE
MIPOXOKJIEHUSI TOCYAapCTBEHHOM UTOTOBOM aTTecTalluM, COCTABIsAET 4 roJa;

- pu 00y4eHUU MO UHAUBUIYyaJIbHOMY Y4eOHOMY IUIaHy MHBaIuA0B U jaul ¢ OB3
MOXET OBITh YBEJIMYEH MO WX 3asBJICHUIO HE Oojiee yeM Ha | roja mo CpaBHEHHIO CO CPOKOM
MOJIyueHus: 00pa30BaHusl, YCTAHOBIIEHHBIM JUIsl COOTBETCTBYIOIIEH (POPMBI 00yUeHUS.

[Ipu peanuszanuu nporpammbl OakanaBpuaTa oOpa3oBaTelbHAs OpraHMU3alMsl BIPaBe
MIPUMEHSTH 3JIEKTPOHHOE 00yUeHUe, AUCTaHIMOHHbIE 00pa30BaTeNbHbIE TEXHOJIOTHH.



DNeKTpOHHOE 00yUeHHe, TUCTaHIIMOHHBIE 00Pa30BaTEIbHBIC TEXHOJIOTHH, IIPUMEHSIEMBIC
npu OOyYeHWH WHBAJIUIOB M JIMI] C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0pOBBsS (maiee -
uHBAMAs ¥ Juna ¢ OB3), M0KHBI TpexycMaTpuBaTh BO3MOXKHOCTH IpHEMa-TIepeladn
nH(pOpMaLUU B JOCTYIHBIX Ul HUX QopMax.

OOpazoBarenpHas ACATENBHOCTh IO TporpamMme OakaliaBpuara OCYIIECTBIAECTCS Ha
roCyJlapcTBEHHOM si3bike Poccuiickoit denepanuu, €CiIu WHOE HE OMNPEACNICHO JIOKAJIbHBIM
HOPMaTHBHBIM aKTOM OPraHH3aIINH.

[Iporpamma GakanaBpuata COCTOUT U3 CIAEAYIOIINX OJIOKOB:

- buok 1 «lucuunauss! (MOIYIH)»;
- bnok 2 «IIpakTukay;
— brok 3 «"ocynapcTBeHHass UTOTOBAs aTTECTALIUS.

IIpu paspaboTke mnporpaMMmbl OakanaBpuara oOydaroIIMMCS — 00ecreYrBaeTCs
BO3MOKHOCTh OCBOCHHSI DJICKTHBHBIX TUCIHHIUIMH (MOIyiel) W (pakyIbTaTHBHBIX TUCIHILIHH
(Moymeit).

@dakynbTaTUBHBIC JUCHUIUIMHBI (MOJYIM) HE BKJIIOYAIOTCS B OO0BEM IPOrpaMMBbI
OakanaBpuara.

CTpyKTypa nporpaMmsl 6aKkajiaBpuara

CrpykTypa nporpamMmmsl 6akajiaBpuaTa O6beM mporpaMMbl 6akanaBpuaTa
B 3a4€THBIX €MHUIIAX
biok 1 JlcuumiuHel (MOJIYIIN) He MeHee 180
biok 2 [IpakTuka He MeHee 18
biok 3 ['ocynapcTBeHHass HTOTOBAsI ATTECTALMS He MeHee 6
OO6beM nporpamMmbl OakaiaBpuara 240

[Iporpamma OakanaBpuara JOJDKHA OOECHEYMBATH PEATM3ANUI0 AUCITUTUIMH (MOIYJICH )
no ¢unocopuun, ucropun (ucropun Poccuu, BceoOliell HUCTOPUHU), UHOCTPAHHOMY S3BIKY,
0€301aCHOCTH KH3HEAEATEILHOCTH B pamMKax bioka 1 «ucuurmimast (MOIyH)».

[Iporpamma OakanaBpuara JOJDKHA OOECIEYMBATH PEATM3ANUI0 AUCITUIUIMH (MOIYJICH )
10 pU3NYECKON KYJIBbTYPE U CIOPTY:

B pamkax bioka 1 «/lucuumimnel (Moaynn)» B 00beMe He MEHee 2 3.€.;

B paMKax 3JE€KTUBHBIX JUCUUIUIMH (MOIyJeil) B oyHOU gopme oOydeHus B oObeMe He
MeHee 328 akaIeMHUYeCKHX 4YacoB, KOTOPBIC SIBJISIFOTCS O0Os3aT€IBHBIMHU JJIi OCBOCHHS, HE
MIEPEBOISITCS B 3.€. U HE BKIIIOYAIOTCS B 00bEM MPOTpaMMbl OakajgaBpuaTa.

Jucuumiueel (MOIyaM) MO (U3NYECKOW KYIbTYpE U CIOPTY PEalMU3ylOTCs B MOPSIIKE,
ycranoBiaeHHoM Opranuzanueit. s mui ¢ OB3 opranmsanus yctaHaBIMBaeT 0COOBIN MOPSIA0K
OCBOEHHUS TUCUUIUIMH (MOJyJiel) o (U3NYecKol KyJIbType U CHOPTY C YyY4E€TOM COCTOSIHUS MX
3nopoBsbs (https://www.muctr.ru/sveden/ovz/).

B buok 2 «IIpakTukay» BXoaat yueOHast U MPOU3BOJICTBEHHAS IPAKTHKA.

B mnporpamme OakanaBpuata B paMKax y4uyeOHOM M IPOU3BOJCTBEHHOM IpPaKTUKU
YCTAHABIIMBAIOTCS CIEAYIOUINE TUIIbI IPAKTUK:

a) yueOHas MpaKTHUKa:

03HAaKOMUTEIIbHAs IPAKTHKA;

0) MpOM3BOJICTBEHHAS IPAKTHKA!

MpaKTUKa MO TOJYYEHHIO MPO(EeCcCHOHANBHBIX YMEHUN W OmbITa IPO(EeCcCUOHATLHOM
NeSITeIbHOCTH (TEXHOJIOIMUecKask IPaKTHUKN);

NpeIUIUIOMHAs  IpakTHKa  (MpoBOIUTCS  JJIs BBIIIOJIHEHUSI  BBITYCKHOM
KBaJIN(DUKALIMOHHOM pabOThI U ABJISETCS 0053aTENbHON);

Hay4yHO-HCCIIeI0BaTeNbCKas padoTa.

Opranuzanys ycTaHaBIMBaeT o0O0bEMbl Y4eOHOW U MPOU3BOACTBEHHON MPAKTUKU
Ka)KJI0T0 THUIIA.

Henu u 3amaum, nporpaMMmbl U (OPMBI OTUYETHOCTH OIpPEAETICHbl CTAaHAAPTOM By3a IIO
KaKJIOMY BUJY NMpakTUKU. [IpakTHKH MOTYT MPOBOJIUTHCS B CTOPOHHUX OPraHU3alUgX WIM Ha
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Kadeapax u B 1abopaTopusix By3a (ydeOHas MpaKTHKa), 00JagaronuXx He0OX0AMMBIM KaJIpOBBIM
Y HayYHO-T€XHUYECKUM MOTEHIIUAJIOM.

ATTecTtanus 1O HWTOraM TMPAKTUKHU BBINOJHSAETCS HAa OCHOBAaHUM IPEICTaBJICHUS
oOyyarouuMmcsi OT4eTa O pe3yjbTaTax IMPOXOXKIEHUS MPaKTUKU C 3allUTOM OT4era Mepen
aTTECTAMOHHOMN KOMHCCHEM. Ilo pe3yapTaram arrecTanuu BBICTABIIACTCS
g depeHInpoBaHHas OLEHKA.

Paznenom yueOHOW W MPOU3BOJCTBEHHBIX MPAKTUK MOXKET SBJISTbCS HAay4dyHO-
uccienoBaTesibckasi paboTa  CTydeHTa, KOTOpasi perjiaMeHTHPYETCS COOTBETCTBYIOILEH
IIPOrpaMMOM IIPAKTUKH.

[Ipenaumiomuas MpaKTUKa  [POBOJIUTCS JUISt BBIMIOJTHEHUS BBIITYCKHOM
KBaJIN(DUKALIMOHHOM pabOThI U ABJSETCS 0053aTEIbHOM.

B biok 3 «I'ocymapcTBeHHass HTOTOBasi aTTECTALUSA» BXOJIUT:

- BBIIIOJIHEHHUE U 3aIUTa BBIITYCKHON KBaIU(pUKAMOHHON pabOTHI.

B pamkax mnporpamMmbl OakanaBpuaTa BBLIEISIOTCS oOs3aTenbHass 4acTb U 4acTb,
(dbopmupyemasi yuacTHUKaMu 00pa30BaTeNIbHbIX OTHOIIEHUH.

K o6s3arenbHOl yacTu nporpamMmbl OakaiaBpuaTa OTHOCSTCS AUCLUUIUIMHBI (MOIYIH) U
MpakTUKu, obecrneunBaronie ¢GopMupoBaHue  00menpodhecCHOHATBHBIX  KOMIICTCHITHH,
onpeznenseMbix @I'OC BO.

B o0s3aTenbHyt0 4acTh IporpaMMbl OakajaBpraTa BKIIOYAlOTCA, B TOM YHUCIIE:

JUCUMIUIMHBI (MO1yNN), YKa3aHHble B yHKTe 2.2 ®I'OC BO;

JUCUMIUIMHBL (MOIYNH) MO (U3NYECKOM KyJIbType U CHOPTY, peaJu3yeMble B paMKax
bioka 1 «/lucuumiaunel (MOTyIn)».

JucuumiuHel (MOIY/IHM) U MPaKTUKU, obecrieunBarone GopMupoBaHIUEe YHUBEPCAIbHBIX
koMmrereHiuii, omnpenensembix ®I'OC BO, a Ttakke mnpodeccuoHaNbHBIX KOMIIETEHIUH,
onpezenseMblx Opranuzanueidl caMOCTOSATENbHO, MOTYT BKIJIIOYAThCS B 00SI3aTENIbHYIO 4YacTh
nporpaMMbl OakanaBpuara U (WIM) B 4acTb, GOPMHUPYEMYIO yYaCTHHUKAMHU 0Opa30BaTENbHbIX
OTHOILIEHHUH.

O06bem o0s3aTenBHOM YacTh, 0e3 ydeTa 00beMa rocy1apcTBEHHON UTOTOBOM aTTECTAINH,
JOJIKEH COCTaBJIATh He MeHee 40 MpoLeHTOB 00111ero o0beMa IporpaMmsbl OakanaBpuara.

1.4 TpeGoBaHus K MoCTyNaKIIEMy

TpeboBaHus K IOCTYMAIOUIEMY OIpPENENAOTCA (eaepaabHbIM 3aKOHOAATEILCTBOM B
obnactu oOpas3oBanusi, B ToM uyucie [lopsnkoM npuema Ha oOydeHHe MO 0Opa30BaTEIbHBIM
nporpaMmaM BBICHIETO 00pa3oBaHHMsS — IpOrpaMMaM OakajgaBpuaTa Ha COOTBETCTBYIOIIHUN
y4eOHBI ro.

2 XAPAKTEPUCTUKA ITPO®ECCHOHAJIbHOM JESATEJBHOCTH
BbBIITYCKHUKOB, OCBOUBLHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 O6nacte npodeccHOHATBbHOM JeATENbHOCTH U cdepa mpodeccuoHaTbHOM
NESTETHHOCTH BBIMYCKHUKOB, ocBouBIINX OOII 6akanaBpuaTa, BKIIFOYACT:

26 Xumuueckoe, XMUMHKO-TEXHOJOTMYECKOE IPOU3BOJACTBO (B cdepe NpOHU3BOJACTBA
HaHOMAaTEpHUAJIOB Pa3IMYHOTO COCTaBa, CTPYKTYPbI U CBOWCTB);

40 CxBo3Hble BUAbI MPOo(ecCHOHATBHON EATEIbHOCTH B MPOMBIIIIEHHOCTH (B cdepe
TEXHOJIOTUYECKOT0 00ecreyeHus] IMPOM3BOJCTBA HAHOMATEpUAJOB M M3JAETUH, COJEepXKalluX
HaHOMaTepHaJbl).

BbInycKHMKHM MOTYT OCYIIECTBIIATH NPOPECCHOHATIBHYIO JIEATENbHOCTh B JAPYrHX
obnactsx npodeccnoHanbHON AesaTeabHOCTH U (Win) cdepax npodeccnoHalIbHON AeATeIbHOCTH
IpU YCIOBUU COOTBETCTBUSI YpPOBHS UX 0Opa3oBaHUS M TOJIYYEHHBIX KOMIIETEHIIMM
TpeOOBaHUAM K KBaIU(UKAIIMK pabOTHUKA.

2.2 Tunsl 3ama4 U 3a7a4d NpOoPECCHOHATBHON IESTENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B paMkax ocBoenus OOII 6akanaBpuara:



- HAYYHO-HCCJIe0BATEILCKUI M PACYEeTHO-AHAJIMTHYCCKHUI:

— cO0Op ¥ aHaNM3 JaHHBIX O CYIICCTBYIONIMX THUIAX M MapKaxX HAaHOMAaTEPHAIIOB U
HAHOCUCTEM, HX CTPYKTYpE U CBOWCTBAX NPUMEHHUTEIBHO K PEIICHUIO
MMOCTaBJICHHBIX 3a7ad C KCIHOJIb30BaHWEM 0a3 J[aHHBIX M JIUTEPATYPHBIX
HCTOYHHUKOB;

— ydacTue B paboTe TPyMImbl CIEHUATUCTOB MPU BBHITIOJHEHUH HKCIIEPUMEHTOB,
MPOBEACHUIO pacuyeToB M 00pabOoTKe WX pe3yabTaTOB 1O CO3JaHHIO,
WCCIEAOBAaHUI0O W  BBHIOOPY HAHOMATEpUAJIOB W  HAHOCHCTEM, OIICHKE
AKCIUTYaTallMOHHBIX XapaKTEPUCTUK C TOMOIIBIO KOMIUIEKCHOTO aHaJIU3a
CTPYKTYphl U (DU3UKO-MEXAaHUYECKUX, KOPPO3MOHHBIX U JPYIrUX CBOMCTB,
YCTOWYMBOCTH K BHEIITHUM BO3JICUCTBUSIM;

— cOOp HAyYHO-TEXHWYECKOW HH(POPMAIMK TO TEMaTHUKE OHKCIIEPUMEHTOB IS
COCTaBJICHUSI 0030POB, OTYETOB M HAYYHBIX MyOJUKAIHMI, y4aCTHE B COCTaBJICHUHU
OTYETOB IO BHIIIOJTHEHHOMY 33JIaHHIO;

- IPOM3BOJACTBEHHBIN U NPOEKTHO-TEXHOJIOTHYECKHI:

— y4acTM€ B IIPOU3BOJCTBE HAHOMATEPHUAJIOB M HAHOCUCTEM C 3aJaHHBIMHU
TEXHOJIOTHUYECKUMU U  (YHKIMOHAJbHBIMU CBOWCTBAMH, IPOEKTUPOBAHUU
BBICOKOTEXHOJIOTUYHBIX  IPOLECCOB B  COCTAaBE IEPBUYHOTO  ITPOEKTHO-
TEXHOJIOTUYECKOTO MJIM HCCIIEN0BATENBCKOTO MTOAPA3ICICHNUS;

— KOHTPOJIb KaYECTBA BBIITYCKAEMOM MPOLYKIUH.

2.3 OObextamu MPOGECCHOHATBHONU ACSITEIHPHOCTA BBITYCKHUKOB, OocBouBIINX OOII
OakanaBpuaTa, WM 00J1acThIO (00IaCTIMHU) 3HAHUS SBJISIIOTCS:

- OCHOBHBIC THITBI HAHOMATEPHAJIOB U HAHOCHCTEM HEOPraHUYEeCKOW (METaUTHYCCKUX H
HEMETATUICCKIX) U OPraHWYeCKOU (TIOJMMEPHBIX, YIIIEPOIHBIX) MPUPOIBI, TBEPJBIC, KHUIKHE,
reyieo0pasHele, a3P030JIbHbBIC, BKIIOYasi HAHOTUICHKH H HAHOCTPYKTYPHPOBAHHBIC TTOKPHITHS;

- METOABl  HCCJICIOBAHWUH, WCHBITAHWUH, JIMAarHOCTUKM W  KOHTPOJISI  KadecTBa
HaHOMATEepPHAIIOB, MOJy(PaOPUKATOB, 3aTOTOBOK JETaNel W W3IENMH Ha MX OCHOBE, TBEPIBIX,
KUJKUX, TeIeO0pa3sHBIX W adpPO30JbHBIX HAHOCHCTEM, METOJBl JUArHOCTHUKHA W aHaJIM3a
HAHO/IMCIIEPCHBIX YaCTHII, HAHOIJICHOK ¥ HAHOCHCTEM;

- BCE BHUIBI HCCIEIOBATEIHCKOTO, KOHTPOJBHOTO W HCIBITATEIBHOTO O000pPYIOBaHHMS,
aHAJIMTUYECKOM ammapaTypbl, KOMIBIOTEPHOE MporpaMMHOe obecrieyeHue st oOpaboTKu
pe3yIbTaTOB M aHaJIM3a MOJYYEHHBIX JaHHBIX, MOJICIIMPOBAHUS MPOILIECCOB CHHTE3a U (PHU3HKO-
XHUMHYECKUX CBOMCTB HAHOMATEPHAJIOB;

- IPOLIECCHl  TIOJTY4eHHs, 00paboTKHM W MOAupUKAIMH HAHOMATEPUAJIOB, BKIIIOYAs
HAaHOCTPYKTYPHBIC IJICHKU U IMOKPBITHS, MOJTy(PaObpUKaToOB, 3arOTOBOK JIeTAJICH W M3JICIIHIA Ha MX
OCHOBE, a TAK)KE TEXHOJIOTMUECKHE MTPOIECCHI C y9acTHEM HAaHOCTPYKTYPHPOBAHHBIX CPEI;

- HOPMaTHBHO-TEXHUYECKAsl IOKYMECHTAIUS U CHCTEMbI CEPTH(PHUKAIIUN HAHOMATEPHUAJIOB
W W3JICIIMA Ha MX OCHOBE, MPOTOKOJBI X0JIa M PE3yJIbTaTOB SKCIIEPUMEHTOB, JOKYMEHTAIIHS TI0
TEXHHUKE 0€30MacCHOCTH U OE30MaCHOCTH KUZHEEATEIbHOCTH.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepxxanrie W opraHuzanus oOpazoBareiabHOTO Tporecca mpu peanusanun OOIl
BbICIIEr0 oOpa3oBaHusi — OakajaBpuar 1o  HampasiieHuto mnoarotosku  28.03.03
HanomaTtepuaJibl periiaMeHTUpyeTcs:

—y4eOHBIM TIJIAaHOM;

—KaJeH/IapHbIM y4eOHbBIM I'padruKoM;

—pabourMu nporpaMMaMu AUCHHUILIINH (MOayel);

—pabourMHU IporpaMMaMu IPAKTHK;

—IIPOrpaMMOM rOCYTapCTBEHHON UTOTOBOM aTTECTallUU;



—(pOHIaMH OIICHOYHBIX CPEJICTB;

—METOIMYECKUMH YKa3aHUsIMU 110 cooTBeTcTBYIoLIEeH OOII;
—paboueit mporpaMmMoil BOCTIUTaHUS;

—KaJICHJAAPHBIM TUJIAHOM BOCIIUTATEIBHON pabOTHI.

3.1 YueOHbIii ni1aH

VYueOnpiii mman OOIl OGakanaBpuata BKIIIOYAET MEpeYeHb TUCIUIUIMH (Mojyie),
MIPAKTUK, aTTECTAMOHHBIX MCIBITAHUM NIPOMEKYTOUYHOM U TOCYAAPCTBEHHOM HWTOTOBOM
aTTecTaluu OOyJaromuXxcs, IpYyruxX BUJOB y4eOHOW AEATENbHOCTU C yKa3aHHEM HMX 00beMa B
3aYeTHBIX €JUHMIAX, IIOCIEJOBATEIbHOCTY M paclpeieseHusl 10 mepuojaM OOydeHUs;
BBIIEIISIETCS 00bEM KOHTAKTHON paboThl 0Oyyaromuxcs ¢ npemnojaBaTesieM (1Mo BujaaM yueOHbIX
3aHATHUI) M CaMOCTOSATENIbHOM pPabOThl OOYyYAIOIIMXCS B aKaJEMHUYECKUX (aCTPOHOMUYECKHUX)
yacax. i1 KaxJ0¥M NUCUUIUIMHBI (MOMYJIs) U MPAKTUKU yKa3bIiBaeTcs (opMa MpOMEKYTOUHON
aTTECTAI[UU OOYJArOIINXCS.

VY4eOHbIii M1aH NPECTABJIECH B IPUIIOKEHUU.

3.2 Kanenaapublii yueOHbIi rpaguk

ITocnenoBaTenbHOCTh pealM3alliy MPOrpaMMbl OakajlaBpuara IO roJaM M CeMecTpaM
(BkIrO4asi TeopeTudyeckoe OOydeHHe, MPAKTHKH, MPOMEXKYTOUYHbIE U TOCYIApCTBEHHYIO
UTOTOBYIO aTTECTAllH, KAHUKYJIbl) IPUBOIUTCS B KJIEHJAPHOM y4eOHOM rpaduke.

Kanennaphsiii yueOHbI rpaduk npeacTaBieH B IPUIOKEHUU.

3.3 Paboune mporpamMmMbl JUCUMILIIAH (MO1YJIei)
B OOIl O6akanaBpuata B MPWIOKEHUM MPEICTaBICHbl Bce padouue IpOorpaMMbl
JTUCITUTIINH (MOTyJIeH).

3.4 Paboune nporpaMMsbl PaKTHK

OOII 6akanaBpuaTa npeaycMaTpuBaeT JTOCTaTOYHBIN i1 (OpMHUpPOBAHUS, 3aKpEIICHUS
U pa3BUTHUS MPAKTUYECKUX HABBIKOB M KOMIIETEHLUN 00beM npakTuku. [IpakTruka npeacrabisier
co0oil BUJ y4yeOHBIX 3aHATHUN, HEMOCPEJCTBEHHO OPHEHTHPOBAHHBIX Ha MNpO(deccHOHATbHO-
MIPaKTUYECKYI0 TMOJArOTOBKY oOyuwatomuxcs. IlpakTuka 3akperuiser 3HaHUS W YMEHWS,
npuobperaeMple  OOYYarOIIMMMCS B pE3yJIbTaT€ OCBOCHMSI TEOPETUYECKHX  KYpPCOB,
BbIpa0aThIBa€T IPAKTHUUECKWE HAaBBIKM U CIOCOOCTBYET KOMIUIEKCHOMY (DOPMHPOBAHUIO
YHUBEpPCAJIbHBIX, 001IeNPOo(hecCHOHATBHBIX, TPO(ECCHOHATBHBIX KOMIIETEHIINN 00yJaronmxcs.
[TporpamMMbl MPaKTUK MPUBEACHBI B IPUIIOKCHUH.

[Tpu peanmmzanuu OOII GakanaBpuara mpeaycMaTpUBAIOTCS CICIYIONTNE BUJIBI TIPAKTHK:

— y4eOHasi MpaKTHKa: 03HAKOMUTENbHAs [TPaKTUKA;

— IPOU3BOJICTBEHHASI MPAKTUKA: MPAKTUKA 10 MOJIYYECHUIO MPOPECCUOHATBHBIX YMEHUHN U
ombITa NPopEeCCUOHATBHON AEITEIbHOCTH;

— IPOU3BOCTBEHHAsI IPAKTUKA: HAyYHO-HUCCIeI0BaTeNbCcKas paboTa;

— IPOU3BOACTBEHHAs IPAKTUKA: IIPEIUINIOMHAs PAKTHKA.

3.4.1 YyeOHasa npakTuKa

Tun npakTUKU: 03HAKOMUTEIbHASL.

3ajadyeil MpaKTUKU SIBISETCS IMOJIyY€HUE MEPBUYHBIX MPO(GECCHOHAIBHBIX YMEHUH U
HaBbIKOB, B TOM YHCJ€ TNEPBUYHBIX YMEHUH U HABBIKOB HAyYHO-UCCIIEI0BATEIIbCKON
nestenpHocTH. Ilpaktuka ocymectBiusercs B PXTY um. JI.M. Menneneea na Kadenpe
HAaHOMATEpPHAJIOB M HAHOTEXHOJOTUHU. PyKOBOJCTBO NMpaKTUKON OCYLIECTBIISIET MpenojaBaTellb
Kadenpsl HanomarepuanoB M HAHOTEXHOJOTHH, TEXHUYECKYIO MOAJEPKKY OCYIIECTBISIOT
MH)KEHEPHO-TEXHUYECKUI IIEPCOHAN 10 yueOHOMY IIpoIiecCy.



3.4.2 [Ipon3BoACTBeHHAS] IPAKTHKA

Tun mnpakTUKU: MpaKkTUKa [0 IMOJYYEHHIO NPO(EeCCHOHATbHBIX YMEHHMH M OIbITa
po¢ecCHOHANTBHOM JIeATETLHOCTH.

3anadeil MpaKTUKKU SBJSETCS MPAKTUYECKOE 3aKpEIUICHUE U YIIyOJIeHHE MOJIY4YEHHBIX B
YHUBEPCUTETE 3HAHUMN M0 BONPOCAM XUMHUYECKON TEXHOJOTUY HAaHOMATEPUAJIOB, TEXHOJIOTUN UX
MIPOM3BOJICTBA, (POPMHUpPOBAHME CHOCOOHOCTHM W TOTOBHOCTHU OCYILECTBJISATh TE€XHOJIOTMYECKHI
IIPOLIECC B COOTBETCTBUU C PETJIAMEHTOM U MCIIOJIb30BaTh TEXHUUECKHE CPEICTBA JUIsl KOHTPOJIS
OCHOBHBIX IapaMEeTPOB TEXHOJOTHYECKOTO IMPOIEcca, CBOMCTB ChIPbSl M TOTOBOM IPOAYKLHU,
pabota Cc HOPMAaTHBHO-TEXHWYECKOM  JOKyMEHTalued, H3ydeHHEe MaTeMaTH4ecKoro,
[POrpaMMHOTO, allapaTHOr0 U HHPOPMAIMOHHOTO O0O0ECTeyeHUsl YIPAaBISIOMIUX CHCTEM
pa3IMYHOrO YPOBHS U Ha3HAYEHUs, a TaKkKe TIOJy4eHHE OMbITa MpodeccuoHalIbHOMI
NeSITeIbHOCTH, MpuoOpeTeHre o0yyaeMbIM OIbITA B HCCIIEAOBAHUU aKTyalbHOW MPUKIIATHON
poOIEeMBI.

[IpaxTuka ocymectsisercs B PXTY um. J[.. MenneneeBa u (uau) Ha NpeANpUATHSX, C
KOTOPBIMH 3aKJIH0YEHBI JOTOBOPBI O IPAKTHUECKOM noaroroske. IlpakTuka npoBoAUTCS B OAHOM
U3 MOJApa3JesIeHnil Ha3BAHHBIX NPEANPUATHNA WIM OpraHu3alyii, B YHMCIO KOTOPBIX MOTYT
BXOJIUTh: OTJEJIbl U UH)KEHEPHbIE MaTepHAIOBEAUECKUE LIEHTPbI, CBSI3aHHBIE C UCIIOJIb30BAHUEM
HAaHOTEXHOJIOTUU U HAHOMAaTEepUajoB; Ja00paTOPHbIE U HAYYHO-HCCIIEA0BATENbCKUE LIEHTPHI.

3.4.3 [Ipon3BoACTBeHHAs] IPAKTHKA

Tun npakTUKK: HaydHO-HUCCIeA0BaTeNbcKas padoTa.

3ajayeil HayyHO-MCCIEIOBATEIbCKOM pabOThl SBISETCS M3YYEHHE KOHKPETHOTO
MIPOM3BOJICTBEHHOI0 Ipollecca [0 pe3yiabTaTaM BbIOpaHHOrO OOBEKTa JJii Hay4dHO-
HCCIIEIOBATENIbCKON UITU ITPOEKTHOM JeSTeIbHOCTH; U3yYEHUE CUCTEMbI YIIPABJIEHUSI KaueCTBOM
MPOJIYKIIMH, TEXHUKO-3KOHOMUYECKUX MOKa3aTeleil, MeponpusITUid 0 TEXHUKE O€30MacHOCTH U
OXpaHE OKPYKAIIIEH Cpelbl; NMPHOOpPETeHHE HEOOXOAMMBIX MPAKTUUYECKHX HABBIKOB IS
BBITIOJTHEHUS BBITYCKHOW KBAJM(PUKAITMOHHON pabOTHI.

Hayuno-uccnenoBarennckas padota ocymectBisercs B PXTY um. J[.1. MenaeneeBa Ha
Kadenpe nanomarepuanoB 1 HAHOTEXHOJIOTHH U/UJIU B OJTHOM U3 MOAPA3JCIICHUN PeapUsITHS,
OpraHu3anyii, ¢ KOTOPHIMH 3aKJIFOUEHbl COOTBETCTBYIOIIHME JIOTOBOPbI O MPaKTUYECKON
MOATOTOBKE, B YUCIIO KOTOPHIX MOTYT BXOJWUTb: OTHENbl U MHKEHEPHbIE MaTepUalIOBEIUECKUE
LEHTPbI, CBSI3aHHBIE C MCMOJIb30BAaHUEM HAHOTEXHOJIOTUH M HAHOMATepUasoB; Ja00paToOpHbIE U
Hay4YHO-HCCIIEI0BATEIbCKUE LIEHTPHI.

3.4.4 llpon3BoACTBeHHAs] IPAKTHKA

Tun npakTUKK: NpeIUIIIIOMHAs IPAKTHKA.

3anayeil MPakTUKK SBJISETCS MaKCUMalIbHOE MPHUOIMIKEHNE K BBIOJHEHUIO BBITYCKHOM
KBIM(UKALIMOHHON  paloThl, T.. MOAPOOHOE 3HAKOMCTBO C KOHKPETHBIM  THIIOM
HAaHOMATEpPHAJIOB, TEXHOJIOTUSMU HMX IPOU3BOJCTBA W/WIM NPUMEHEHMs, Y3KUMU MECTaMH U
HeJ0CTaTKaMH paboThI; cOOp HeoOXxoauMon nHpopMaIuu, KoTopas 3aTeM OyneT MCIOoIb30BaHa
IIPY PELICHUM IPAKTUYECKOM WH)XeHepHOM 3amauu. lIpaktuka ocymecrBisercs B PXTY
uM. JI.1. MennieneeBa u (Miau) Ha MNPEANPUATUSX, C KOTOPHIMH 3aKJIIOUYEHbI JOTOBOPHI O
MIPAKTHUYECKOU MOArOTOBKE.

[IpakTka HPOBOAUTCS B OJHOM W3 TMOJPA3/JCICHUM Ha3BaHHBIX MNPEANPUATHNH WIH
OpraHu3alyii, B YUCJIO KOTOPbIX MOTYT BXOJUTh: OTJENbl U UHKEHEPHbIE MaTEPUATIOBEIUECKUE
LEHTPbI, CBSI3aHHBIE C UCIOJIb30BAaHUEM HAHOTEXHOJIOTHH M HaHOMAaTepuasoB; Jab0paTopHbIE U
Hay4YHO-HCCIIEI0BATEIbCKUE LIEHTPHI.

Bei6op MecT mpoxokaeHus MNpakTUK JUIsl JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI MPOU3BOAUTCA C YYETOM COCTOSIHHS 3[0pOBbs OOydaroIIMUXCsl U TPEOOBAHUAMH IIO
JOCTYITHOCTH.



3.5 Ilporpamma rocyaapcreeHHoi utorosoii arrecrauuu (I'MA)

[IporpamMmma rocynapCTBEHHOW HTOTOBOM aTTecTaluu siBisieTcss mpuioxenueM kK OOI1L
OakanaBpuara.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTAI[MIO BXOJHUT BBIMOJHEHUE M 3AIUTA BBHITYCKHON
KBaJIN(PUKALIMOHHOM pabOTHI.

3.6 ®oup oueHouHbIx cpeacts (POC)

®OC co3pmaercs B coorBerctBuu ¢ TpeboBanusimu PI'OC BO s arrecrauuu
oOyJaromuxcss Ha COOTBETCTBHE WX YUYEOHBIX JOCTH)KCHHH TIOATAIHBIM TpeOOBaHUAM
cootBercTByomen OOII GakanaBpuara /Ui MPOBEIEHUS BXOJHOTO U TEKYILIEro OllCHUBaHUS, a
TaKKe MPOMEXYTOUHOM aTTtectauuu oOyyaroumxcsi. POC sBisercs COCTAaBHOM YacThIO
HOPMAaTHBHO-METOJIMYECKOTO  00ECHeueHUs]  CUCTEMBl  OICHKHM  KadecTBa  OCBOCHHS
obyuarormumucs OOII, Bxoaut B coctaB OOII OakanaBpuara.

@®OC — KOMIUIEKT METOJAMYECKUX MaTepUAIIOB, HOPMHUPYIOUINX TPOIIETYPhl OIEHUBAHUS
pe3yiabTaToB  OOy4eHHWs, T.e. YCTAHOBIICHUS  COOTBETCTBHA  y4EOHBIX  JOCTHMIKCHUU
3alUTAHMPOBAHHBIM pe3yibTaTaM oOyueHuss W TpedoBanusm OOIl OGakanaBpmarta, padboumx
MPOrpaMM JUCIHUIUIMH (MOJYJeH) U MpaKTHUK.

®OC chopmupoBaH Ha OCHOBE KIIFOUEBBIX IPUHILIUIIOB OLIEHUBAHUSA:

— BQJIUAHOCTH: OOBEKTHI OIEHKH JOJDKHBI COOTBETCTBOBATH IOCTABICHHBIM IEIISIM
00y4eHUS;

— HaIeKHOCTH: WCIIOJB30BaHUE E€AMHOOOPA3HBIX CTAaHIAPTOB H KPUTEPHEB JUIS
OILICHUBAHMUS JIOCTHKCHHIA;

— OOBEKTMBHOCTH: pa3Hble OOydalommMecs [OJDKHBI WMETh pPaBHBIE BO3MOXKHOCTH
TOOUTHCS ycrexa.

®OC no nucuumuivnHaM, npakrtukam, [ A npuBeseHs! B IPUIOKEHUU.

WHBanuaaM u JMaM ¢ OrpaHuYeHHBIME BO3MOKHOCTSIMHU 370POBBS (IO UX 3asBJICHHUIO)
IpenocTaBisieTcs BO3MOKHOCTh oOyueHus no OOII OakanaBpuara, yduThIBaroIel 0COOEHHOCTH
UX TICUXO(M3UYECKOTO pPa3BHUTHUS, WHAWBHIYAILHBIX BO3MOXXKHOCTEH M, MPH HEOOXOIMUMOCTH,
o0ecrieunBaromeil KOPPEKIHI0 HAPYIICHUI Pa3BUTHS U COIMATBHYIO aIalTAlUIO.

3.7. PaGoyasi nporpaMmMa BOCIIUTAHUA

Pabouass mporpamma BocnuTaHus, pa3paboTaHHas U YTBEp)KJICHHass 00pa30BaTeIbHOM
OpraHu3anueil, omnpenenseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYILECTBISEMOW B
00pa3oBaTe/IbHOM OpraHu3alMyd BOCHHUTATEIbLHOW pPAa0OTHI IO COOTBETCTBYIOLIEH OCHOBHOM
00pa3zoBaTeIbHON MTporpamMmMme:

— LeJb, 3a/1a4l, OCHOBHbBIE HAIPABJIEHUS U TEMbI BOCIIUTATEIbHON pabOTHI;

— BO3MOXHbI€ (OPMBI, CpeACTBAa U METOJbl BOCIUTAHUS, BKJIKOYAs MHCIIOJIb30BaHHUE
BOCITUTATEJILHOTO MOTEHIIMAla AUCHUIUINH (MOay el );

— MOJAXOJbl K MHAWBHyaIU3alUU COJCPYKAHUS BOCIUTAHUS C YUETOM OCOOEHHOCTEH
00yJaroImXcs;

— mokazatenu 3PQPEKTUBHOCTH BOCHHUTATEIbHOW pabOThl, B TOM YHUCIE IIAHUpYEMbIE
JIMYHOCTHBIE PE3YIbTaThl BOCIIUTAHNUS, U UHbIE KOMIIOHEHTHI.

3.8. KajiennapHblii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuplii minaH BOCHHMTAaTEIbHOM paboOThl, pa3paOOTaHHBIA U YTBEPKJIEHHBIN
o0pa3oBaTesIbHOM OpraHu3anuei, coJep>KUT KOHKPETHBIN MepedyeHb COOBITHI U MeponpusTuit
BOCITUTATENIbHOM HaIlPaBICHHOCTH, KOTOpPbIE OPraHU3YIOTCS M MPOBOJAATCA OOpa3oBaTeNbHOM
opraHuzanueil U (Wiau) B KOTOpPHIX OOpa3oBaTeibHas OpraHu3alus MPUHMMAeT ydacTue, B
COOTBETCTBUU C OCHOBHBIMH HaNpaBJICHUSIMHU U TEMaMH BOCIUTATEIbHONU pabOThl, BEIOpaHHBIMU
¢dbopmamMu, CpeICTBAMU U METOJAMU BOCIIUTAHUSI B yUeOHOM roJly WM Mepuojie O0ydeHusl.
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4 PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMbI BAKAJIABPUATA

CoBOKYIHBIN 0XUAAEMbII pe3yiabTaT 00pa3oBaHus 1o 3aBepiieHuu ocBoeHus OOII
OakanaBpuaTa OIpeAeNsieTcss NpUOOpEeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSIMHU, T.€. €ro
CIOCOOHOCTSIMU IPUMEHATh 3HAHUSA, YMEHUS, HaBBIKU U JIMYHbIE Ka4eCTBa B COOTBETCTBHUM C
3aJauaMu po(eCcCUOHANIBHON NESTEIbHOCTH.

B pesynbrare ocBoenuss OOIl OGakanaBpuaTa Yy BBIIYCKHHUKA JIOJDKHBI  OBIThH
chopMupoBaHbl  yHUBEpCAIbHEIE, obmenpodeccuoHaIbHBIE W TPOQPECCHOHAIBHBIC
KOMTICTCHITHH.

Brimyckuuk, ocouBimit OOI, nomxen o01anaTh CIeayrONIMMU KOMITETCHIIHSIMHU.

4.1 YﬂuBepcaﬂmee KOMIICTCHIIMHA BBIITYCKHUKOB U HHAUKATOPBI UX TOCTHKCHUS

HanmenoBanue
Ko u HanMeHoBaHUE UHIUKATOPA
KaTteropuu (Tpymibl) Konx n nHanmenoBanne YK
noctukenns YK
YK

CucremHoe u YK-1 Cnocoben YK-1.1 OcymiecTBisieT NOUCK
KPUTHYECKOE OCYILIECTBJISITH IOUCK, uHpopmanuu

MBIIIIJICHHE KPUTHUYECKUM aHaIN3 U

CUHTE3 UH(pOpMaIuy,
MPUMEHSTh CUCTEMHBIH
MOAXOJ1 JUIs PEIleHus
MIOCTABJIEHHBIX 3aJ1a4

YK-1.2 CniocoGeH ocy1ecTBIATh
KPUTHYECKUI aHAJIN3 U CUHTE3
uHpopmanuu

YK-1.3 lcnosb3yer cucTeMHBIN
MOAXO]1 JUIsl PEILIEHUs TOCTAaBIEHHBIX
3aj1a4

Pazpabotka u
peanu3anys MpoeKToB

YK-2 CnocobeH onpenensith
KpYT 3aJia4 B paMKax
ITIOCTABJICHHOM 1IEJIH U
BBIOMpATH ONTUMAJIbHbIE
CIOCOOBI MX pelIeHus,
HCXO0Js U3 JEHCTBYIOIINX
IIPaBOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB U
OTpaHUYECHU

YK-2.1 Onpenenser kpyr 3ajad B
paMKax IMOCTaBJICHHON IIeITH

YK-2.2 BeibupaeT onTumMalibHbIe
CroCOOBI PEIIEeHUs TOCTABICHHBIX
3a/1a4, UCXOS U3 IEUCTBYIOIINX
IIPaBOBBIX HOPM, UMEIOLIUXCS
pECYpPCOB U OIrpaHUYEHUI

Komananas padota u
JUJIEPCTBO

YK-3 Cnocoben
OCYIIECTBIISATH COLMATLHOE
B3anMMOJICHICTBHE U
peann30BhIBATh CBOIO POJIb B
KOMaHJIe

YK-3.1 Onpenenser cBoo poib B
COIMAJILHOM B3aMMOJICCTBUH U
KOMaHJHOU paboTe, UCXOIs 13
CTpaTCI‘I/H/I COpr,I[HI/ILIGCTBa JJIs
JOCTHUIXKCHUA HOCTaBHeHHOﬁ Ieian

YK-3.2 [Ipu peanuzauuu CBOEH posin
COLMAJIBHOM B3aUMOJEHCTBUU U
KOMaHJHOU paboTe yUUThIBAET
O0COOEHHOCTH MOBEICHUS U UHTEPECHI
JIPYTUX YYaCTHUKOB

B

YK-3.3 Ananm3upyer BO3MOKHbIE
HOCJIEACTBUS JIMYHBIX JTEHCTBUU B
COIIMAJILHOM B3aUMOJEHUCTBUU U
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KOMaHJHOU paboTe, U C y4eTOM 3TOTO
CTPOUT IIPOAYKTUBHOE
B3aHMOHCﬁCTBHC B KOJIJICKTHUBEC

YK-3.4 OcymiectBasier 0OMeH
uH(popmanuen, 3HaHUSMU U OIIBITOM C
YJICHAMU KOMaH/IbI; OIICHUBACT UJICHU
APYTUuX 4JIC€HOB KOMaHABI I
JOCTUXCHUA IOCTaBJIICHHOU e

YK-3.5 Cobnrogaer HOpMbI U
YCTAHOBJICHHBIC ITpaBUJIa KOMaHI[HOﬁ
paboThl; HECET JINYHYIO
OTBETCTBEHHOCTH 32 PE3yJIbTaT

KomMmyHnukanus YK-4 Cnocoben YK-4.1 Bnageet HaBbIKaMu
OCYILIECTBIISATh JAEIOBYIO yOJIMYHOTO BBICTYILICHUS,
KOMMYHHMKAIIMIO B YCTHOM U | cCaMOIIpe3eHTaIlH Ha
MMCbMEHHOU popmax Ha roCyJapCTBEHHOM s3blke Poccuiickoit
rOCYAapCTBEHHOM SI3BIKE ®denepauii U MHOCTPAHHOM(BIX)
Poccniickoit ®enepannu n s3bIKe(ax)
MHOCTpaHHOM(bIX) A3bIKe(ax) | YK-4.2 [IpoBOAUT IUCKYCCHU B
podeCcCHOHANTBHOM IEATETLHOCTH
YK-4.3 Bnaneer HaBbIKaMU Be/ICHUS
JIEJI0BOU ITEPENNCKU
MexKyabTypHOE YK-5 Cnocoben YK-5.1 Bnaneer undopmanueii o
B3aUMO/IeIICTBUE BOCIIPUHUMATH pa3zHooOpa3uu 00111ecTBA B COLIMATIBHO-
MEXKYJIbTYpPHOE HUCTOPUYECKOM, ITHUECKOM U

pazHooOpa3ue o01iecTBa B
COLMATBHO-UCTOPHYECKOM,
ATUYECKOM U (HpustocoPpckom
KOHTCKCTax

($umocopckoM KOHTEKCTax

YK-5.2 O0ObeKTHUBHO OLIEHUBAET
pa3sHooOpa3ue KyJIbTyp U BBISBISIET UX
WHIUBUIYaJIbHbIE OCOOEHHOCTH

YK-5.3 Bocnpuaumaer
MEXKYJIbTYpHOE pazHOOOpa3ue
o0IIecTBa B COIMATLHO-HCTOPUIECKOM,
ATUYECKOM U (HPUI0COPCKOM
KOHTEKCTax

Camoopranu3zanus u
camMopa3BHUTHE (B TOM
qrcie
3I0POBBECOEPEIKECHHE)

YK-6 CnocobeH ynpaBisiTh
CBOUM BPEMEHEM,
BBICTPanBAaTh U
pealIn30BbIBATH TPAEKTOPUIO
CaMOpa3BUTHsI HA OCHOBE
MIPUHIIMIIOB 00pa30BaHus B
TEYEHUE BCEU KU3HU

YK-6.1 YcranaBivBaeT JUYHBIE U
npodecCHOHANTBHBIC LIETN C YIETOM
IIPUOPUTETOB NEHUCTBUN

YK-6.2 Onpenenser npuopuUTETHI
COOCTBEHHOM JIEITCILHOCTH,
JMYHOCTHOTO Pa3BUTHS U
po(heCCHOHAILHOTO POCTa

YK-6.3 OnenuBaeT TpeOOBaHUs PbIHKA
Tpy/a ¥ MPEIIOKESHHS
00pa30BaTeNIbHBIX YCIYT IS
BBICTPAMBAHUS TPACKTOPHH
cOOCTBEHHOTO MPO(PECCUOHATBHOTO
pocTa

YK-7 Cnocoben
MOJICPKUBATH JIOJDKHBIN
YpOBEHB (HU3HUIECKOI

YK-7.1 3Haet poJib ¥ 3HAYCHHE
(bu3nuecKoi KyJabTyphl B )KU3HU
yeJIoBeKa U 00IeCTBA; BHBI
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IIOATOTOBJICHHOCTHU IJIA
oOecrieyeHus1 MOTHOLIEHHON
COITMAIBHON U
npoecCuoHAITBHOM
JIEATEILHOCTH

(bu3NUeCKuX ynpaKHEHUM; Hay4HO-
MIPaKTUYECKUE OCHOBBI (PU3UYECKOI
KYJIBTYpPbI ¥ 3J0POBOr0 00pa3a *U3HU

YK-7.2 Ymeer noaaepxuBaTh
JOJIKHBIN YPOBEHb (PU3NYECKOM
MOATOTOBJICHHOCTH JIJIs1 00ecrieueHus
ITOJTHOLICHHOW COLMAIbHOU U
poheCCHOHANTBHOM NIEATETLHOCTH

YK-7.3 YMeeT ucnoib30BaTh OCHOBEI

YK-7.4 Bnageer cpeactBaMu u
METO/IaMH YKPEIUICHHSI 37I0POBbS,
¢buznyecKoro
CaMOCOBEPIIICHCTBOBAHUS; JIOJDKHBIM
ypoBHEM (PU3UIECKOI
MTOATOTOBJICHHOCTH JIJIsl O0eCTICUeHUS
MOJIHOLEHHOW COLIMAIbHON U
poheCCHOHATBHOM NIEATETLHOCTH

besomnacHocts
KN3HCACATCIBHOCTHU

YK-8 CnocobeH co3naBaTh U
MO/JIEP’KUBATD B
MMOBCEAHEBHOM KM3HU U B
npoecCuoHAIBHOM
NeSITeIbHOCTH Oe30I1acHbIe
YCIIOBUS KU3HEESITEIbHOCTH
JUISL COXPAHEHUS ITPUPOTHOMN
cpenbl, o0ecreyeHus
YCTOMYHMBOTO Pa3BUTHSA
oOuiecTBa, B TOM YUCIE IPU
yrpo3e ¥ BO3HUKHOBEHUH
YpEe3BbIYaHBIX CUTYALNI U
BOEHHBIX KOH(JIUKTOB

YK-8.1. 3naer OCHOBHBIE
TexHOChEpHBIC OTIaCHOCTH, ux
CBOWCTBA M XapaKTEPHUCTHUKHU.

YK-8.2. 3Haer xapaktep BO3JEHCTBUS
BPEAHBIX M OINACHBIX (PAKTOpPOB Ha
YeJI0BeKa U MPUPOTHYIO CPEIY, METOIbI

3al0UTBl OT HHUX MIPHUMCHUTCIBHO K
chepe cBoed  mpodeccHoHATBHOU
JEeATEITHHOCTH.

YK-8.3. Ymeer obecrieunBaTh
Oe3omacHble U/1i KOM(MOPTHBIE
yCIIOBHSI Tpy/a Ha pabodem mecTe, B
TOM YHCJIE C TOMOIIBIO CPEJICTB
3alIUThI

YK-8.4. YMmeer BbIABIATh U YCTPAHSTH
po0OJIeMBI, CBSI3aHHBIE C HAPYIICHUSIMH
TeXHUKH O€30TacHOCTH Ha pabodem
MeCTe MPUMEHUTENIBHO K cdepe cBoeil
poheCcCHOHANTBHOM IEATETLHOCTH.

YK-8.5. YmMmeer OCYIIECTBJIATh
JNEUCTBUS 1o MPEeAOTBPALLIECHUAIO
YPE3BbIYANHBIX CUTYaIIH.

YK-8.6. Bnageet 3akoHOJaTEIbHBIMA U
HOPMaTUBHO-IIPABOBBIMHA aKTaMHu B
obnmactu 0€30IIaCHOCTH M OXpaHbI
OKPYKaroIllEe Cpeibl.

YK-8.7. Bimaneer cmocobamu u
TCXHOJIOTUAMHU 3allIUThI B
T-IpC?)BBILIZU\/'IHBIX CI/ITyaIII/ISIX nu B
YCJ'IOBI/UIX BOCHHOTI'O BpeMeHI/I.

YK-8.8. Bmageer MOHSTHHHO-
TCpMI/IHOJ'IOFI/ILIeCKI/IM annapaTOM B

oOiracti 0€30IIaCHOCTH.
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YK-8.9. Bnageet HaBbIKaMu
panoHanu3auu MpohecCUuOHATHPHOU
JESITEIILHOCTH C 1IEbI0 00eCTICUeHUs
0€30MMacCHOCTH M 3alUTHl OKPYKAFOIIEH
CpeIbI

DKOHOMHUYECKAs YK-9 Cnocoben npunumars | YK-9.1. 3naer 06a3o0Bble HpPUHLUIIBI
KYJIbTYpa, B TOM 000CHOBaHHbIE (GYHKIMOHUPOBAHUS  DKOHOMUKHA H
yuciie (uHaHCOBas SKOHOMMYECKHE PEIICHUS B | D)KOHOMUYECKOTO  Pa3BUTHUS,  LEIH
IrPaMOTHOCTb Pa3IMYHbIX 00J1aCTIX dbopMbl  ydacTusi  TrocygapcrBa B
KU3ZHEJESITENbHOCTU HKOHOMHMKE
YK-9.2. VYmeer nOpuUMEHATb METOJbI
JIUYHOTO HKOHOMUYECKOTO U
(UHAHCOBOIO  IUIAHUPOBAHUS  JUIS
TOCTHKEHUS TEKYIIIX u
JOJTOCPOYHBIX (PMHAHCOBBIX IIeJIeH
YK-9.3. Bnaneer HaBbIKamMu
UCI0JIb30BaHUS (DUHAHCOBBIX
WHCTPYMEHTOB JUISl yIIPABIICHHS
JUYHBIMU (PUHAHCAMU (JIMYHBIM
OIOPKETOM), OTIEHKH COOCTBEHHBIX
HYKOHOMHUYECKUX U (PMHAHCOBBIX PHCKOB
I'paxnanckas YK-10 Cnocoben YK-10.1 3xaer cymHocTh
TTO3UIIHS (bopMUpPOBATH HETEPITIMOE KOPPYILMOHHOTO MOBEIEHUS U €T0
OTHOIIIEHUE K B3aMMOCBSI3b C COL[MAIbHBIMU,
KOPPYINLHOHHOMY YKOHOMHUYECKUMHU, TTOJIUTHUECCKUMH U
MIOBE/ICHUIO WHBIMHU YCIIOBUSIMHU

YK-10.2 YmMeer aHanu3upoBars,
TOJIKOBATh U ITPABUJIbHO MTPUMCHSATH
MPaBOBBIE HOPMBI O TPOTUBOICHCTBUU
KOPPYILIMOHHOMY NTOBEJICHUIO

YK-10.3 Brnageet HaBbIKaMu
MIPUMCHCHHSI PABOBBIX H
HPABCTBEHHO-ITUYECKHUX HOPM B cdepe
podecCHOHANTBHOM IEATETLHOCTH

4.2 Oob6menpodeccuoHalbHble KOMIETEHUMH BBINYCKHUKOB M HHIMKATOPbBI HX

AOCTHKEHUS
HaumenoBanue
Kon n nanmMeHoBan#ne HHAUKATOPA
KaTeropuu (TPyIIbI) Kon n naumenoBanne OIIK
noctmwkerus OINK
OIIK

[Ipumenenue OIIK-1 CnocobeH pemiath OIIK-1.1 O6nagaer
(GyH1aMEeHTaJIbHbIX 3a1auu MPoECCHOHATHPHON | CHCTEMAaTHYECKUMU 3HAHUSIMHU B
3HaHUH B NeSITEIbHOCTH Ha OCHOBE o0yacTy MaTeMaTUYECKOIr0 aHaAJIN3a,
npodeccuoHalbHON MPUMEHEHUS MO/ICTUPOBAHMUSI, €CTECTBEHHBIX HAYK U
JeSITEIbHOCTH €CTECTBEHHOHAYYHBIX U 0OIIIEHKEHEPHBIX JUCITUTIINH
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OOLIEMH)KEHEPHBIX 3HAHU,
METOJIOB MAaTEeMaTHIECKOTO
aHaINM3a U MOJICITUPOBAHUS

OIIK-1.2 Ymeer pemars 3a1a4y,
OTHOCSIINECS K TPOopecCHOHATLHON
JESTeIbHOCTH, IPUMEHSISI METOTBI
MO/ICTTMPOBAHUS, MATEMATHIECKOTO
aHaN3a, €CTECTBCHHOHAYYHBIC U
OOLIEeMH)KEHEPHbIE 3HAHUS

OTBETCTBEHHOCTD B
npodecCuoHAIBHOM
JEATEIILHOCTHA

OIIK-2 Cnocoben
OCYIIECTBIISATh
pohecCHoHATBHYIO
NESTENHHOCTH C YI€TOM
SKOHOMUYECKHX,
9KOJIOTUYECKHX, COITHATBHBIX
U IPYIUX OrPAHUYECHUN Ha
BCEX dTanax >KU3HEHHOTO
[IMKJIa OOBEKTOB, CUCTEM U
IIPOLIECCOB

OIIK-2.1 3HaeT OCHOBBI
SKOHOMMYECKOH KyJIbTYphl, B TOM
yuciie (MHAHCOBOW I'PaMOTHOCTHU

OIIK-2.2 3naet ¢pakTopsl,
ONPENETAOIINE YCTOUUNBOCTD
o6uocepsl, XapaKTEpPUCTUKH
BO3pacTaHMsI aHTPOIIOT€HHOTO
BO3JICHCTBUS HA MIPUPOTY, IIT00aTHHBIE
poOIeMbI

9KOJIOTUH M IPUHITUITHI PAITHOHAIEHOTO
MIPUPOIOTIOIE30BAHHS, METOIBI
CHIDKEHUS X035 CTBEHHOTO
BO3JIEHCTBUS Ha Ouocdepy,
OpraHu3alMOHHBIC U IPABOBEIC
CpPEICTBa OXpaHbI OKPYKAIOIIEH cpebl,
CHOCOOBI JOCTHXKEHUS YCTOMYHBOTO
pa3BUTHS

OIIK-2.3 YMeeT HCOJIL30BaTh 3HAHUA
OCHOB SKOHOMHKH TP MIPUHATHH
000CHOBAHHBIX pellIeHUN

OIIK-2.4 YMmeeT UCTIONb30BaTh
HOPMaTUBHO-TIPABOBBIC AKTHI MPHU
paboTe ¢ IKOJIOTUUECKON
JTOKYMEHTalUen

OIIK-2.5 Bnageer HaBbIKaMu BhIOOpa
SKOHOMUYECKH 000CHOBAHHBIX
peleHni

OIIK-2.6 Brageet HaBBEIKaMU
MCII0JIb30BaHUS JOKYMEHTOB
MIPABOBOTO XapaKTepa, OTHOCSIIUXCS K
poheCCHOHANTBHOM NIEATETLHOCTH

Uccnenosarennckas
JIEATENBHOCTD

OIIK-3 Cnocoben
IMPOBOANTE USMECPCHUA U
Habmo1eHus1, 00padaThIBaTh
" OpCACTaBJIATh
OKCIICPUMCHTAJIbHBIC JaHHBIC

OIIK-3.1 3HaeT OCHOBBI METPOJIOTUH U
MaTeMaTHYEeCKON CTaTHCTUKU

OIIK-3.2 CucremaTu3upyer u
aHATM3UPYET PEe3yIbTaThl (PU3HMUECKUX
Y XUMHUYECKUX IKCTIEPUMEHTOB,
HaOJI0IEHUH, U3MEPEHUH, a TaKXKe
pe3yIbTaThl PACUETOB CBOMCTB
BEIIECTB U MaTEPUAIOB
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OIIK-3.3 CocTaBnsieT OTYETHI 110
y4eOHO-HCCIIEA0BATEIbCKOM
JeSITEIILHOCTH, BKJIFOYAsT aHAIH3
AKCIIEPUMEHTAIBHBIX PE3YJIBTATOB,
COTIOCTABJICHHS MX C H3BECTHBIMU
aHaJIOTaMH

OIIK-3.4 ®opmupyer

JNEMOHCTPALlMOHHBIA ~ Marepual  u
MPEJCTaBJISIET  PE3YylbTaThl  CBOEH
HCCIEN0BATENbCKON JIEATEIbHOCTH HA

Hay4yHBIX KOH(EpeHIUsAX, BO BpeMs
HpOMC)KYTO'-IHBIX %1 HNTOT'OBBIX
aTTecTanuun

Bnanenune
MH(OPMaLIMOHHBIMU
TEXHOJIOTUSMU

OIIK-4 CnocobeH nmoHMMarhb
MPUHIIMIIBI pPaOOThI
COBpPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTUH U UCIIOJIb30BATh
UX JUISl pelIeHUs 3a1a4
npodecCuoHAIBHOU
NeSITeIbHOCTH

OIIK-4.1 Vcnonb3yer COBpeMEHHbIE
MH(}OpPMAaLIMOHHBIE TEXHOJIOTHH ITPU
cbope, ananuse, 00paboTKe 1
npecTaBiIeHu HHPopMaluH (¢
y4€TOM OCHOBHBIX TpeOOBaHMI
MH(POPMAITMOHHOMN 6€30TaCHOCTH)

OIIK-4.2 YMmeeT npuUMEHSTh
COBpEMEHHBIE HH(POPMAIIMOHHEIE
TEXHOJIOTUH ¥ MPHUKIIAJHbIE aIllapaTHo-
MIPOTPAMMHEBIE CPEJICTBA JUTSI PEIICHHS
Hay4YyHO-MCCJIEI0BAaTEIbCKUE 33/1a4 B
obsactu mpoeCCUHOHATBHOU
JESATEIbHOCTH

O} pexTUBHOCTH U

OIIK-5 Cnocoben

OIIK-5.1 ITpuanMaeT 000CHOBaHHBIE C

0€30MacHOCTh [IPUHUMAaTh 000CHOBaHHbIE TOYKH 3PEHUSI SKOHOMHUUYECKOMN
TEXHUYECKUX TEXHUYECKUE PEIICHUS B 3¢ hexTUBHOCTU U 6€30MTACHOCTH
peleHni npoecCuoHAIBHOM TEXHUYECKUE PELICHHS TTPU
NesITeNIbHOCTH, BEIOUPATh IJIAaHUPOBAHUM 3KCIIEPUMEHTOB U
s¢dekTrBHBIE U Oe30IacHbIe | pa3pabOTKe TEXHOJIOTUU
TEXHUYECKHE CPENCTBA U OIIK-5.2 Onpenensier nepevyeHb
TEXHOJIOTUU 00opy1oBaHUs HA IPOU3BOJCTBE U B
nmabopaTopuu, 00eCIICUNBAIOIIEE
6e3omacHoe u 3 dexTuBHOE
MIPOM3BOJICTBO WJIU IIPOBEJCHHE
SKCIEPUMEHTOB
Bnanenue OIIK-6 Cnocoben OIIK-6.1 3HaeT HOpMBI U IpaBUIIA
HOPMAaTUBHOI y4acTBOBaTh B pa3zpaboTke COCTaBJICHUSI TEXHUYECKOM
JOKyMEHTAaIeH, TEXHUYECKOH JOKYMEHTAlUH, | JOKYMEHTAIMHU B 00JIaCTH CBOEH
IpaBoBast CBSI3aHHOM C podeccruoHaIbHOM 1€ TENbHOCTH
OTBETCTBEHHOCTH npoecCuoHAIBHOM OIIK-6.2 Ymeer coCTaBIISITh U

JESTEIIbHOCTBIO HA OCHOBE
IIPUMEHEHHUSI CTAH/IapTOB,
HOPM U IPABUII

AHAJIIM3UPOBATHb TCXHUUYCCKYIO
JOKYMEHTAITUIO, CBSI3aHHYIO C
pohecCHOHATBHON IeATETbHOCTHIO
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OIIK-6.3 YMmeeT ncnoab30BaTh
TEXHUYECKYIO TOKYMEHTAIIUIO,
CBSI3aHHYIO C TPOPECCHOHATBHON
JIESITEILHOCTBIO, B COOTBETCTBUH C
I[CI)IICTBYIOHII/IMI/I HOpMaTI/IBHBIMI/I
)IOKYMGHTaMI/I B COOTBGTCTBYIOHIGﬁ
oTpaciu

[IpoextnpoBanue
00BEKTOB, CUCTEM U
IIPOLIECCOB

OIIK-7 Cnocoben
MIPOCKTHPOBATH H
COTIPOBOXKIATH
MIPOU3BOJICTBO TEXHHUYICCKHUX
00BEKTOB, CUCTEM U
MPOIIECCOB B 00JIaCTH
HAHOTEXHOJIOTHHN U
HaHOMATEepPHAJIOB

OIIK-7.1 30HaeT OCHOBEI
MIPOCKTHPOBAHMS TEXHHUSCKUX
00BEKTOB, CHCTEM U TEXHOJIOTHYECKUX
MIPOIIECCOB

OIIK-7.2 Bmageetr MeTogaMu
HpOCKTI/IpOBaHI/ISI TCXHUYCCKUX
O6’BCKTOB, CHUCTEM U TCXHOJIOTUYCCKUX
MIPOIIECCOB C YYETOM KOHOMHUYECKHX,
JKOJIOTUYECKUX, COLMAIIBHBIX U APYTUX
OTpaHUYECHUI
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4.3 HpO(l)eCCI/IOHaJ'IbeIe KOMIIETEHIIMHA BBIITYCKHUKOB U HHAUKATOPbI UX JOCTUKCHUSA

OcHoBaHue
3anaga § OBLEKT MK OGIACTE Ko i Kon v HanmeHoBaHMe (mpoeccronanbHbIN
npodeccuoHaNTbHON MHIUKATOpa JOCTHKEHUS CTaHJapT, aHAJIU3 OIBITA)
3HAHUSA HanmeHoBaHue [1K
JEeSITEILHOCTH IIK O0001IeHHbIE TPYIOBBIC
byHKIIH
Tun 3axa4 npogeccuoHATbHOM 1eSITeTbHOCTH: HAYYHO-HCC/IEA0BATEIBLCKUH M PACYeTHO-AHAJIMTHYECKHI
— cbop ®  aHanm3 | - OCHOBHBIE tunsl | IIK-1 Cnocoben IIK-1.1 3HaeT 0CHOBHBIE Amnanus TpeboBaHMH K
JTAHHBIX O CYIIECTBYIONIMX | HAHOMATEPHAJIOB U | IPOrHO3UPOBATh BIIMSHUE 3aKOHOMEPHOCTH U npoeccHoOHaTBEHBIM
THIIAX u Mapkax | HAHOCHUCTEM MHUKpO- U HAaHO- Maciitaba | IpUMEpHI BIUSHUS MUKPO- | KOMIIETEHIIMSIM,
HaHOMAaTepHaJIOB U | HEOPraHUYECKON Ha MEXaHUYECKHE, 1 HaHO- MaciuTada Ha MPEIbSABIAEMBIM K
HAHOCHCTEM, ux | (MEeTaIn4ecKux U | pU3nUecKne, XUMHUYECKHE U | MEXaHHYECKHeE, BBIITYCKHHUKAM HaIlpaBJICHUS
CTPYKTYpE ¥ CBOWCTBax | HEMETAIJIMYECKUX) U | Ipyrue CBOMCTBA BEIIECTB U | (PU3NYECKHE, XHMUYECKUE U | TIOATOTOBKU HA PHIHKE
NPUMEHHUTEITBHO K | OpraHu4ecKou MaTepuasoB Jpyrue CBOMCTBA BEIIECTB U | TpyaAa, 00001IeHne
PEILICHUIO TIOCTaBJIEHHBIX | (TOJIMMEPHBIX, MaTepHajoB 3apy0eXHOr0 OIbITA,
3a7a4 C MCHOJb30BAHUEM | YTJIEPOIHBIX) MIPUPOIBIL, IIK-1.2 YMmeer MPOBEICHUS KOHCYJIbTaLNI
6a3 JTAHHBIX U | TBEPABIE, KUJIKHE, IIPOrHO3UPOBATh BIMSIHUE C BEAYIIUMHU
JIMTEPATYPHBIX resieoOpasHele, MHKPO- U HaHO- MacmTaba | paboTonaTemnsMu,
HCTOYHUKOB; a’p030JIbHBIE, BKJIIOYAst Ha MEXaHUYECKHE, 00BbEeTMHEHUSMHU
—  yyactue B pabote | HAHOIUICHKU u busHyeckre, XUMUYECKHe U | paboTomaTenel orpaciu, B
CPYIIIIbI CIIeUaInuCcTOB | HAHOCTPYKTYPUPOBAHHBIE Jpyrue CBOMCTBA BEIIECTB U | KOTOPOM BOCTPEOOBAHbI
npu BBIITOJIHEHUH | ITTOKPBITHSA; MaTepHuajoB BBIIIYCKHUKH B paMKax
AKCIIEPUMEHTOB, - METO/IbI HCCIIEIOBAHNUIA, IIK-1.3 Biageer MmeTosamMu | HalpaBJIEHKS IOJATOTOBKHU.

IIPOBEJICHUIO PAacCyYeTOB MU

obOpaboTke ux
pe3yabTaToB 1o
CO3JIaHUIO, HCCIIEIOBAHUIO
u BBIOODY
HaHOMAaTEepPHAaJIOB "
HaHOCHUCTEM, OIICHKE
AKCTUTYyaTaI[HOHHBIX

XapaKTEPUCTUK c

I/ICHBIT&HPIFI, JAUArHoCTUKU U
KOHTPOJIA Ka4eCTBA
HAaHOMAaTEPHUaJoB,
norygadbpuKaTos,
3aroTOBOK JieTayieil U
HU3JICIUN Ha UX OCHOBE,
TBEPIBIX, KUIKUX,
resieo0pa3HbIX U
a’pO30JIbHBIX HAHOCUCTEM,

OLICHKHU BJIMAHUSA MUKPO- U
HaHO- MaciTada Ha
MEXaHUYCCKUC,
(1)I/ISI/I‘-ICCKI/IC, XUMHUYECCKUEC U
Jpyryue CBOMCTBA BEUIECTB U
MaTepuaioB

[TpodeccronanbHbII
cranaapt 26.006
«CnenuaiucT 1o
pa3paboTke
HAaHOCTPYKTYPHUPOBAHHBIX
KOMTIO3HIIMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN [TPUKA30M
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MOMOIIIBI0  KOMIUIEKCHOTO
aHanuM3a CTPYKTYpHl U
(U3UKO-MEXaHUUYECKUX,
KOPPO3HOHHBIX M JPYrHX
CBOMCTB, YCTOMYMBOCTH K
BHEIIHUM BO3/ICHCTBHSIM;
- cbop HAYy4HO-
TEXHUYECKON
nH(pOpMAIUY TI0 TEMATHKE
HKCTIEPUMEHTOB TUIst
COCTaBJICHUS 0030poB,
OTYETOB M  HAyYHBIX
nyOoNuKanuii, ydactue B
COCTaBJICHUH OTYETOB TIO
BBITIOJTHEHHOMY 33JJaHHUIO.

METOAbI JUATrHOCTUKHU U
aHaJIM3a HAHOJUCIICPCHBIX
qacTull, HAHOIIJICHOK "
HaAHOCHUCTEM.

MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUTHI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JlaboparopHo-
aHAJIMTUYECKOE
COIIPOBOXKCHHE
pa3paboTku
HaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX
MartepuasioB (YpOBEHb
KBaJMpHUKAIUU — 6)

B: Hayuno-TexHuueckas
pa3paboTka u
METOIUYECKOE
COTIPOBOXICHHUE B 00JIaCTH
CO3/aHHUs
HaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBaTH(pUKALINHT —
6)

[TpodeccronanbHbII
crangapt 40.104
«CnenuaiucT 1o
M3MEpPEHUIO TapaMeTpoB U
MOIAU(HUKAIIIN CBOWCTB
HaHOMAaTEepUAJIOB U
HAaHOCTPYKTYp»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
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«7» cents0ps 2015 r.
Ne 593n.

C: CoBepilieHCTBOBaHHUE
IIPOLIECCOB U3MEPEHUN
napaMeTpoB U
MOJU(HUKAIIIN CBOWCTB
HaHOMaTEepPHAJIOB U

HaHOCTPYKTYp (YpOBEHb
KBaJTMpHUKAUU — 6)

—  ydactue B pabote

TPYIIIBI CHENUATHNCTOB
npu BBITIOJIHEHUH
HKCTIEPUMEHTOB,
MPOBECHUIO PAcueTOB U
obOpaboTke ux
pe3yabpTaToB 1o
CO3JIaHUIO, HCCIIEIOBAHUIO
" BBIOODY
HaHOMAaTEepPHAaJIOB "
HaHOCHUCTEM, OIICHKE
HKCTUTYyaTaI[HOHHBIX
XapaKTEPUCTUK c

MOMOIIBI0  KOMIUIEKCHOTO
aHanuM3a CTPYKTYpHl U
(U3UKO-MEXaHUUYECKUX,

KOPPO3HOHHBIX M JPYrHX
CBOMCTB, YCTOMYMBOCTH K
BHEIIHUM BO3JICHCTBHSIM;

—  ydacrtue B
MIPOU3BOJICTBE

HAaHOMATEPUAIOB u
HAHOCHCTEM C 3a/IaHHBIMH
TEXHOJIOTUICCKIMHU u

- OCHOBHbIE THUTIBI
HaHOMaTepHaJIOB u
HaHOCHCTEM
HEOPraHUYECKOU
(MeTamTnYecKux u
HEMETAJIINYECKUX ) 51
OPraHu4eCcKOu
(MOIMMEPHBIX,
YTIEPOJHBIX) IIPUPOJIBI,
TBEp/IbIC, KUJKUE,
resieoOpasHebIe,
a’p030JIbHBIE, BKJTFOYAst
HaHOIUICHKU u
HaHOCTPYKTYPUPOBaHHbBIE
MTOKPBITHS;

- METOJBl  MCCIIEIOBAHMIA,
WCIIBITAHUMN, TMarHOCTUKU U
KOHTPOJISt KayecTBa
HaHOMAaTEepHUaJIOB,
norypadbpuKaTos,
3arOTOBOK  JIeTajnei 51
U3IEIUM Ha HX OCHOBE,
TBEPJIbIX, KUIKUX,
resieo0pa3HbIX u

ITIK-2 Criocoben
MIPUMEHSTh HaBBIKH
MCTIOJIb30BAHUS TIPUHIIUIIOB
¥ METOJIUK KOMIUIEKCHBIX
HUCCIIeIOBAHNM, HCIILITAHUM
U INaTrHOCTHKH
MAaTepHUaNoB, U3IECIUNA U
MIPOIIECCOB MX
IIPOU3BO/JICTBA, 00pabOTKH
¥ MOJM(HKALNY, BKITIOYAs
CTaHJapTHBIE U
cepTH(HKAINOHHbIE
UCTIBITAHUS

IIK-2.1 3HaeT OCHOBHBIE
TIPUHIIUIIB ¥ METO KU
KOMITJIEKCHBIX
HUCCIIeIOBAHUM, HCIIBITAHUM
U JMAarHOCTUKH
MAaTepHUaNoOB, U3ICIUNA U
MIPOIIECCOB MX
IIPOU3BO/JICTBA, 00pabOTKH
1 Mou(UKAINH, BKITFOYAs
CTaHJIAPTHBIEC U
cepTu(hUKAIMOHHBIC
UCTIBITAHUS

IIK-2.2 YMeeT npuMeHsTh
HaBBIKH KOMIUIEKCHBIX
HUCCIIeIOBAHNM, HCIIBITAHUM
U IMarHOCTHKH
MAaTepHUaNoOB, U3ICIUNA U
IIPOLIECCOB UX
IIPOU3BO/JICTBA, 00pabOTKH
1 MOJM(HKAINY, BKIIOUYAs
CTaHJapTHBIE U
cepTH(HUKAINOHHbIE
UCTIBITAHUS

ITIK-2.3 Bnaneer

Amnanu3 TpeOoBaHUH K
podeccnoHaTLHBIM
KOMITCTCHITUSIM,
NPEABSIBISIEMBIM K
BBIITYCKHUKAM HalpaBJICHHS
MOJITOTOBKH Ha PHIHKE
Tpyna, 06o0meHue
3apyOeKHOTO OIIbITA,
MPOBEJICHUS] KOHCYJIbTALIUI
C BEIYIIUMHU
paboTonaTensmu,
00BeIMHCHUSIMU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaAMKax
HAIpaBJICHHUS TTOATOTOBKU.

[TpodeccronanbHbII
cranaapt 26.006
«CnenuaiucT 1o
pa3paboTke
HAaHOCTPYKTYPHPOBAHHBIX
KOMIIO3HITHOHHBIX
MaTepHUasoBy,
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(bYHKIIMOHATHHBIMH
CBOMCTBaMH,
MIPOEKTUPOBAHUU
BBICOKOTEXHOJIOTMYHBIX
MpOIIECCOB B COCTaBe
MEPBUYHOTO  TPOEKTHO-
TEXHOJIOTUYECKOTO  HJIH
HCCIIEI0BATENBCKOTO
M0JIpa3/IeIeHusl.

a’pO30JIbHBIX HAHOCHCTEM,
METOJbl  JIMATHOCTHUKUA W
aHaJIM3a HAHOJUCIIEPCHBIX
YacTHUI, HAHOIUICHOK W
HaHOCHUCTEM;

- BCE BU/IBI
HCCIIEI0BATENBCKOTO,
KOHTPOJIBHOTO U
HCIIBITATEIHLHOTO
obopynoBaHus,
AHAJIMTUYECKOU
anmnaparypsl,
KOMIBIOTEPHOE
IIPOrpaMMHOE 00ecTieueHEe
Juist 00paboTKH
pe3yabTaTOB U aHaIM3a
MOJTYYCHHBIX JAHHBIX,
MOJEJTMPOBAHUS IPOLIECCOB
CUHTE3a U (PU3UKO-
XUMHUYECKUX CBOMCTB
HaHOMAaTepHaJIOB.

OCHOBHBIMH METO/IaMU
KOMITJIEKCHBIX
HUCCIICIOBAHUM, HCIIBLITAHUM
U JMAarHOCTUKH
MAaTepHUaNOB, U3ICIUNA U
IIPOLIECCOB UX
IIPOU3BO/JICTBA, 00pabOTKH
1 Mou(UKAIAH, BKITIOYAs
CTaHJIAPTHBIE U
cepTU(hUKAIMOHHBIC
UCTIBITAHUS

YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUTHI
Poccniickoit denepanuu ot
08.09.2015 No 604H.

A: JlaboparopHo-
aHAJIMTUYECKOE
COIIPOBOXKCHHE
pa3paboTku
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX
MartepuasoB (YypOBEHb
KBaJMpHUKAIUU — 6)

B: Hayuno-TexHuueckas
pa3paboTka u
METOIUYECKOE
COTIPOBOXICHHUE B 00JIaCTH
CO3/aHHUs
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepuasoB

(ypoBeHb KBaTH(pUKALINHT —
6)

[TpodeccronanbHbI
crangapt 40.104
«CnenuanucT 1o
M3MEPEHUIO IapaMeTpoB U
MOAU(HUKAIIIN CBOKWCTB
HaHOMAaTEepUAJIOB U
HAaHOCTPYKTYPY,
YTBEPKICHHBIN [TPUKA30M
MuHucTepcTBa Tpyaa u
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COLIMAJIBHOM 3aIUTHI
Poccniickoit ®denepanuu ot
«7» cents0ps 2015 .

Ne 593n.

C: CoBeplilieHCTBOBaHUE
IIPOLIECCOB U3MEPEHUN
IapaMeTpoB U
MOJU(UKAIIUU CBOWCTB
HaHOMAaTEepUAJIOB U

HaHOCTPYKTYp (YpOBEHb
KBaJMpUKAuu — 6)

- coop u  aHamM3
JAHHBIX O CYIIECTBYIOIIUX
THTIAX u MapKax
HaHOMaTepHAJIOB u
HaHOCHCTEM, ux
CTPYKTYpE UM CBOWCTBax
MIPUMEHUTEIHEHO K

pELICHUIO TIOCTaBJICHHBIX
3aa4 C MCIOJIb30BaHUEM
6a3 JTAHHBIX u
JUTEPATYPHBIX
HCTOYHUKOB;

—  ydactue B pabote
TPYIIIBI CHEIHAINCTOB
npu BBITIOJIHEHUH
HKCTIEPUMEHTOB,
MIPOBEACHUIO PAcueTOB M
obOpaboTke ux
pe3yabTaToB 1o
CO3JIaHUIO, HCCIIEIOBAHUIO
u BBIOODY
HaHOMaTEePHAJIOB "

- OCHOBHBIE THUTIBI
HaHOMAaTEepUaJIOB u
HaHOCHCTEM
HEOPraHUYeCKOMn
(MeTamInyecKux u
HEMETAJIJINYECKHX ) 51
OPraHu4eCcKOu
(MOIMMEPHBIX,
YTIEPOJHBIX) IIPUPOIBI,
TBEpAbIE, KUJIKHE,
resieoOpasHebIe,
a’p030JIbHBIE, BKJIIOYAst
HAHOILJICHKU u
HaHOCTPYKTYPUPOBaHHbIE
MOKPBITHUS;

- IPOIIECCHI MOJIy4EeHUS,

00paboTKN 1 MOIU(UKAIIH
HaHOMAaTCpHuajaoB, BKJIKOYad
HAaHOCTPYKTYpPHBIE IIJICHKHU
u IMOKPBITHA,
norygadbpuKaTos,

3arOTOBOK  JeTalei 51

ITIK-3 CriocobOen
IIPUMEHSTh OCHOBHBIE THUIIbI
HaHOMAaTEepUAJIOB U
HaHOCHCTEM
HEOPraHW4YeCKON 1
OpraHUYECKON IIPUPOLBL,
BKJIIOUYAsl HAHOIIJICHKU U
HAaHOCTPYKTYPUPOBaHHBIE
MIOKPBITHS, BIIAJIEET
HaBbIKaMU BbIOOpA TaKUX
MaTepUajIoB JJIs 33 aHHBIX
YCJIOBUH DKCILITYaTalluy C
y4eTOM TpeOOoBaHUM
TE€XHOJIOTUYHOCTH,
SKOHOMMYHOCTH,
HAJEKHOCTH U
JOJITOBEYHOCTH

IIK-3.1 3HaeT ocHOBHBIE
(UBHKO-XUMHUYECKHE,
AKCIUTYaTaI[MOHHBIE U
TEXHOJIOTUIECKHE
XapaKTePUCTUKHU
HAaHOCTPYKTYPHPOBAHHBIX
MaTepHUaJIoB

IIK-3.2 YMeeT npuMeHsTh
UH(pOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUH JUIsl cOopa u
aHaIM3a TEXHUYECKON
uH(pOpMAIIUU IO
WHHOBAIIMOHHBIM
pa3paboTkam B obOiactu
MOJTyYEeHUS
HAHOCTPYKTYPUPOBAHHBIX
MaTepHAaJIOB

IIK-3.3 BiageeT HaBEIKaMu
MO (UIIPOBAHHUS
METOJIUK U CIOCO00B
TIOJTYYeHUSI, JITIs

AnHanus TpeboBaHM K
npodeccnoHaTLHBIM
KOMITCTCHITUSIM,
NPEABSIBISIEMBIM K
BBIITYCKHUKAM HarpaBlICHHS
MOJITOTOBKH Ha PBIHKE
Tpyna, 06o0meHne
3apyOeKHOTO OIIbITA,
MPOBEJICHUST KOHCYJIbTALIUH
C BEIYIIUMHU
paboTonaTensmu,
00BeIMHCHUSIMU
paboTtomarerneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaNpaBJICHUS TTOATOTOBKH.

[TpodeccronanbHbII
cranaapt 26.006
«CnenuaiucT 1o
pa3paboTke
HAaHOCTPYKTYPHPOBAHHBIX
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HaAHOCHUCTEM, OIICHKC
OKCILTyaTallUOHHBIX
XapaKTCPUCTUK C

MOMOIIBI0  KOMIUIEKCHOTO
aHanM3a CTPYKTYypHl U
(U3UKO-MEXaHUUYECKUX,
KOPPO3HOHHBIX M JPYrHX
CBOMCTB, YCTOMYMBOCTH K
BHEIIHUM BO3JICHCTBHSIM;
- cbop HAYy4HO-
TEXHUYECKON
nH(pOpMAIINY TI0 TEMATHKE
HKCTIEPUMEHTOB TUIst
COCTaBJICHUS 0030poB,
OTYETOB M  HAyYHBIX
nyOoNuKanuii, ydactue B
COCTaBJICHUH OTYETOB TIO
BBITIOJTHEHHOMY 3aJIaHUIO.

H37eIMid Ha WX OCHOBE, a
TaKkxKe TEXHOJIOTHYECKHE
MpoIecchl € y4acTHUEM
HaHOCTPYKTYPUPOBAHHBIX
cpen;

- HOpMaTUBHO-TEXHUYECKAsI
JOKYMEHTAIUSI U CUCTEMBI
cepTU(HUKAINN
HAaHOMAaTEPHUaJIOB U U3ACIIHI
Ha UX OCHOBE, ITPOTOKOJIBI
X0/J1a U Pe3yJbTaTOB
AKCIIEPUMEHTOB,
JOKYMEHTAITUS TT0 TEXHUKE
0€301aCHOCTH H
0€301acCHOCTH
KH3HEACATECIILHOCTH.

oOecrieueHus 3aJaHHBIX
CBOMCTB Marepuasia u
TEXHOJOTUYECKHUX
MapaMeTpOB €ro MOJIy4eHUS

KOMITO3UITMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUTHI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JlaboparopHo-
aHAJINTUYECKOE
COIIPOBOXKCHHE
pa3paboTku
HaHOCTPYKTYPHPOBAHHBIX
KOMITO3UITMOHHBIX
MartepuasoB (YypOBEHb
KBaJMpUKAIUU — 6)

B: Hayuno-TexHuueckas
pa3paboTka u
METOIUYECKOE
COTIPOBOXICHHUE B 00JIaCTH
CO3/aHUs
HAaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UITMOHHBIX
MaTepuasoB

(ypoBeHb KBaTH(pUKALINHT —
6)

[TpodeccronanbHbII
crangapt 40.104
«CnenuaiucT 1o
M3MEPEHUIO IapaMeTpoB U
MOJU(HUKAIIIN CBOWCTB
HaHOMAaTEepUAJIOB U

HaHOCTPYKTYp»,
YTBEPKICHHBIN IPUKA30M
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MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUTHI
Poccniickoit denepanuu ot
«7» cents0ps 2015 r.

Ne 593n.

C: CoBeplilieHCTBOBaHUE
IIPOLIECCOB U3MEPEHUN
apaMeTpoB U
MOJU(HUKAIIIN CBOWCTB
HaHOMAaTEepUAJIOB U

HaHOCTPYKTYp (YpPOBEHb
KBaJM KAy — 6)

Tun 3agau HpO(i)CCCI/IOHaJIbHOi/JI JACATCJIbHOCTU: Hp0H3B0):[CTBeHHbIﬁ u le()eKTHO-TeXHO.]'IOFI/I‘leCKI/Iﬁ

—  yuactue B
MIPOU3BOJICTBE
HaHOMAaTEepPHAaJIOB "
HAHOCHCTEM C 3aJJaHHBIMU
TEXHOJIOTUIECKUMHU "
(bYHKIIMOHATHHBIMH
CBOMCTBaMH,
MIPOEKTUPOBAHUU
BBICOKOTEXHOJIOTMYHBIX
MpOIIECCOB B COCTaBe
MEPBUYHOTO  TPOEKTHO-
TEXHOJIOTUYECKOTO WM
HCCIIEI0BATENBCKOTO
M0JIpa3/IeIIeHus;

- KOHTpPOJIb KayecTBa
BBITYCKAEMOW MPOYKIIHH.

- BCe BH/IBI
HCCIIEA0BATENBCKOTO,
KOHTPOJIBHOTO u
HCIIBITATEIHLHOTO
obopynoBaHus,
AHAJIMTUYECKOMU
anmnaparypsl,
KOMIBIOTEPHOE
IIpOrpaMMHOE OOecrieueHne
JUTSt 00paboTku
pe3ylnbTaTOB U aHalu3a
MOJTYYSHHBIX JTAHHBIX,
MOJISIMPOBAHUS TTPOLIECCOB
CUHTE3a " ¢busmKo-
XUMHUYECKUX CBOIICTB
HaHOMAaTepHAaJIOB;

- TIPOLIECCHI MOJTYy4EHHS,

00paboTKN 1 MOAU(UKAITIH
HaHOMAaTCpHuajaoB, BKIIKOYAd
HAHOCTPYKTYpPHBIEC IIJICHKHU

ITK-4 CriocoOen
OCYILECTBIIATH BBIOOp U
MPEBAPUTEIBHBIN pacyeT
OCHOBHBIX IIPOLIECCOB U
arrnapaToB XUMUYECKOMN
TEXHOJIOTHH
HaHOMAaTepHaJIOB

IK-4.1 3naeT TuNoBbIC
MPOLECCHl XUMHUYECKON
TEXHOJIOTUH,
COOTBETCTBYIOLIUE
anmnaparbl 1 METObI UX
pacuera

IIK-4.2 YMeer npoBoAUTH
MPEBAPUTEIBHBIN pacueT
OCHOBHBIX IIPOLIECCOB
XUMHUYECKON TEXHOJOTUH
HaHOMAaTepHAJIOB

ITK-4.3 BiageeT HaBEIKaMH
BbIOOpA OCHOBHBIX
MIPOIIECCOB U aIIapaToB
XUMHUYECKOH TEXHOJIOTUH
HaHOMaTepHaJIOB

AnHanus TpeboBaHM K
podeccnoHaTLHBIM
KOMITCTCHITUSIM,
NPEABSIBISIEMBIM K
BBIITYCKHUKAM HalpaBJICHHS
MOJITOTOBKH Ha PHIHKE
Tpyna, 06o0meHne
3apyOeKHOTO OIIbITA,
NPOBEICHUS] KOHCYJIbTALIUH
C BEIYIIUMHU
paboTonaTensmu,
00BeIMHEHUSIMU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaNpaBJICHUS TTOATOTOBKH.

[TpodeccronanbHbII
cranaapt 26.006
«CnenuagucT 1o
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i MOKPBITHUS,
norygadbpuKaTos,
3aroTOBOK JeTajeu u
H37eIMid Ha WX OCHOBE, a
TaKkxKe TEXHOJIOTHYECKHE
MpoIecchl € y4acTHUEM
HaHOCTPYKTYPUPOBAHHBIX
cpen;

- HOpMaTUBHO-TEXHUYECKAsI
JOKYMEHTAIUSI U CUCTEMBI
cepTU(HUKAINN
HAaHOMAaTEPHUaJIOB U U3ACIIHI
Ha UX OCHOBE, TPOTOKOJIBI
X0J1a U Pe3yJIbTaTOB
AKCIIEPUMEHTOB,
JOKYMEHTAIIUS TI0 TEXHUKE
0€30IMacHOCTH U
0e30MmacHOCTH
KH3HEIACATECIILHOCTH.

pa3paboTke
HaHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN [TPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUTHI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JlaboparopHo-
aHAJIMTUYECKOE
COIPOBOXKCHHE
pa3paboTku
HaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX
MartepuasioB (YypOBEHb
KBaTM(pHUKAIUU — 6)

B: Hayuno-TexHuueckas
pa3paboTka u
METOIUYECKOE
COIIPOBOXKJICHHE B 00JIACTH
CO3/aHHUs
HaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBaTH(pUKALINHT —
6)
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—  yuactue B
MIPOU3BOJICTBE
HaHOMAaTEepPHAaJIOB "
HAHOCHCTEM C 3aJJaHHBIMU
TEXHOJIOTUIECKUMHU "
(bYHKIIMOHATBHBIMH
CBOMCTBaMH,
MIPOEKTUPOBAHUU
BBICOKOTEXHOJIOTMYHBIX
MpOIIECCOB B COCTaBe
MEPBUYHOTO  TPOEKTHO-
TEXHOJIOTUYECKOTO WM
HCCIIEI0BATENBECKOTO
M0JIpa3/IeIIeHus;

- KOHTpPOJIb KayecTBa
BBITYCKAEMOW MPOYKIIHH.

- BCe BH/IBI
HCCIIEA0BATENBCKOTO,
KOHTPOJIBHOTO u
HCIIBITATEILHOTO
obopynoBaHus,
AHAJIMTUYECKOMU
anmnaparypsl,
KOMIIBIOTEPHOE
IIpOrpaMMHOE OOecrieueHue
JUTSt 00paboTku
pe3ylnbTaTOB U aHalu3a
MOJTYYEHHBIX JTAHHBIX,
MOJISIMPOBAHUS TTPOLIECCOB
CUHTE3a " ¢$usuKo-
XUMHUYECKUX CBOIICTB
HaHOMAaTepHAaJIOB;

- TIPOLIECCHI MOJTY4EHHS,

00paboTKK 1 MOAU(UKAIIH
HaHOMAaTCpHuajaoB, BKJIKOYad
HAaHOCTPYKTYpPHBIEC IIJICHKHU

)41 HOKpI)ITI/ISI,
norypadbpuKaTos,
3arOTOBOK aerajen "

H37eIMid Ha WX OCHOBE, a
TAKXE TEXHOJIOTUYCCKUEC
MpoUECcChl  C  y4aCTUEM
HAHOCTPYKTYPHUPOBaHHBIX
cpexn;

- HOpMaTHBHO-TeXHquCKaH
Z[OKyMCHTaIII/ISI U CUCTEMBI

IK-5 Cnocoben
AKCIUTYaTUPOBAThH
TEXHOJIOTUIECKOE
obopynoBaHue B
COOTBETCTBUU C HOpMaMU
TEXHUKHU 0€30MacCHOCTU U
TpeOOBaHUSIMU IKOJIOTHU

ITK-5.1 3naeT HOpMBI
TEXHHUKH 0€3011aCHOCTH U
TpeOOBaHUS YKOJIOTHH TIPU
OKCTUTyaTaI[H
TEXHOJIOTUYECKOTO
00opynoBaHUS

IIK-5.2 YMeeT npuMeHsTh
Ha MPAKTUKE HOPMBI U
NpaBUJIa TEXHUKH
0€30MaCHOCTH TIPpH
IKCILTyaTallH
TEXHOJIOTUIECKOTO
o0opynoBaHus U
TpeOOBaHUS IKOJIOTUICCKOM
0e30macHOCTH

AnHanus TpeboBaHM K
npodeccnoHaTLHBIM
KOMITCTCHITUSIM,
NPEABSIBISIEMBIM K
BBIITYCKHUKAM HalpaBJICHHS
MOJITOTOBKH Ha PBIHKE
Tpyna, 06o0meHue
3apyOeKHOTO OIIbITA,
NPOBEICHUS] KOHCYJIbTALIUH
C BEIYIIUMHU
paboToaTensmu,
00BeIMHCHUSIMU
paboToxareneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKH B PaMKax
HaNpaBJICHUS TTOATOTOBKH.

[TpodeccronanbHbI
cranaapt 26.006
«CnenuaiucT 1o
pa3paboTke
HaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUTHI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JlaboparopHo-
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cepTU(HUKAINN
HAaHOMAaTEPHUaJIOB U U3ACIIHI
Ha UX OCHOBE, TIPOTOKOJIBI
X0J1a ¥ Pe3yJIbTaTOB
IKCIIEPUMEHTOB,
JOKYMEHTAITHS TI0 TEXHUKE
0€30MacHOCTH U
0e30macHOCTH
KU3HECSITEILHOCTH.

IIK-5.3 Bianeer HaBbikamMu
0e30MacHO# KCIUTyaTaIH
TEXHOJIOTUYECKOTO
obopynoBaHus

aHAJTMTHYECKOE
COIIPOBOK/ICHHE
pa3paboTku
HAaHOCTPYKTYPHUPOBAHHBIX
KOMTIO3UIIMOHHBIX
MartepuasioB (YypOBEHb
KBaJMpHUKAIUU — 6)

B: Hayuno-TexHuueckas
pa3paboTka u
METOIMYECKOe
COTIPOBOXICHHUE B 00JIaCTH
CO3/IaHUs
HAHOCTPYKTYPHUPOBAHHBIX
KOMTIO3HIIMOHHBIX
MaTepHaioB

(ypoBeHb KBaTH(pUKALINHT —
6)
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5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITIPAKTUK U THA
5.1 lucuMnIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«HOCTpPaHHBIN A3BIK»

1. leab AUCHUIIMHBI — [IpHOOpeTeHne 00ydaromMuMHucs o01Iel, KOMMYHUKAaTUBHOHN U
npodeccHoHaIbHONM KOMIIETEHLIMH, YpPOBEHb KOTOPBIX HAa OTHAENbHBIX 3Tamax s3bIKOBOM
MOATOTOBKM  IO3BOJISIET  WCHOJIb30BaTh ~ MHOCTPAHHBIM  SI3bIK  IPAKTHYECKH Kak B
npodecCHOHANBHON (MPOM3BOJCTBEHHOM M HAyYHOMW) JEATENBHOCTH, TaK W I IIeJIeH
caMmo00pazoBaHUsI.

2. B pe3yabTaTe H3yyeHUs1 JUCHUILIMHBI 00yYAIOLIUICA J0JI/KEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTHKCHUS.

YK-4.1; YK-4.2; YK-4.3;

- OCHOBHbIE CIOCOOBI  COYETAEMOCTU  JIEKCUYECKUX  E€IUHHI] U  OCHOBHbBIE
CJIOBOOOpPa30BaTEIBLHBIC MOJICIIH,

- pYCCKHME DSKBUBAJIEHTHl OCHOBHBIX CJIOB U BBIPQXEHUH pedd B Ipoliecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprupoBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

- MACCHBHYI0 M AaKTHUBHYIO JIEKCUKY, B TOM YHCJIE€ OOLIEHAYYHYI0O U CHEIHAJIbHYIO
TEPMHUHOJIOTUIO, HEOOXOAUMYIO 1Jis paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CcO CI0BapeM;

- BECTH IEPENUCKY Ha U3y4aeMOM SI3bIKE C LEIbI0 MEXIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTH PEYEBYIO JIEATEIILHOCTh IPUMEHUTEIBHO K cpepe ObITOBON U podhecCHOHATBLHOM
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO M MEXKYJIbTYPHOI'O OOIIEHMS,
HaBbIKAMH M YMEHHUSIMU pPEUYEBOIl JIEATEIbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM u
npodeccrnoHaIbHON KOMMYHUKAIMU, OCHOBAaMU IMyOJIUYHON peuu;

- OCHOBamHM pedeprpoBaHUs U aHHOTUPOBAHUS JIUTEPATYPhI HA U3y4aeMOM HHOCTPAHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Paszpgen 1. I'paMMaTnueckne U JEKCHYECKHUE TPYAHOCTH U3y4aeMOTIO SI3bIKa.

1.1 CopspkeHne W W3MEHEHHE TJaroja-cBs3kd B (opmax HaCTOSIIETO BPEMEHHU.
Bunospemennbie ¢opmbl  riaroioB. OOpa3oBaHue (opM  MPOCTBIX, IPOJOJIKEHHBIX,
nepQeKTHbIX U Nep(EeKTHO-MPOJOHKEHHBIX BPEMEH TJlarosia. BonpocuTenbHble IpeioKeHNs B
pa3nuuHbIX BpeMeHax. OOpazoBaHue OTpULATENbHBIX (OPM TJ1aroja B pa3IMyHbIX BpeMeHax.

1.3 Ob6pazoBaHue IPOCTHIX, MPOJIODKEHHBIX, MEPPEKTHBIX BPEMEH TJIAroJIbHBIX GOpM U
ynoTtpebienue Qopm crpamatensHoro 3anora.l.4. BumoBpemeHHbie (OpMBI  TIIAroJioB.
OObpa3oBaHue MPOCTHIX, MPOJOKEHHBIX, NEP(EKTHBIX U MEePPEKTHO-NPOIOJIKEHHBIX BPEMEH.
BomnpocurenbHble MpeaaokeHus: B pa3audHbIX BpeMeHax. OOpa3oBaHue oTpuLATENbHBIX (hopm
rJ1arojia B pa3JinyHbIX BpEMEHaX.

1.4 Tlpuuacrtus. Ilpuyactus Hacrosmiero u npoueamero speMenu. [leppextaeie hopmbl
npuydactus. Mecto npuyacTuii B peaaoKeHuu. AGCOIIOTHBIN PUYACTHBIN 000POT.

1.5 Undpunutus. @opmbl unuuutusa. IlpogomkeHHbiii 1 neppekTHbIH MHPUHUTHUB.
OyHkuuu HMHQUHUTHBA B mpemiokeHud. OOpazoBaHue u ynoTpeOiieHne HHQUHUTHUBHBIX
000pPOTOB THUIIA «CIOKHOE MOAJIEKAIEE» U «CII0KHOE JIOTIOJTHEHUEY.

1.6 Monanpubie Tiaroyibl. CTpykTypa mpemioxkenus. [IpuHIUIBI c10BOOOpa30oBaHUS.
Coxkpamenust (a66peBuarypsl). O603HaueHue natel [IpaBuiia YTEHUS XUMHUUYECKHX JIEMEHTOB,



0003HaYeHU U (OpMYJ HEOPraHWYECKHX COCIUHEHHM M YpaBHEHMH XUMHYECKHX PpPEaKLUi.
[IpaBuna ureHus enuHuy u3MmepeHus. [lpaBuna dTeHUs HAUMEHOBAaHUN OCHOBHBIX
OPraHUYeCKUX COCTMHECHUMU.

Paszpnen 2. Pa3BuTue HaBbIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHune TEKCTOB IO TEMaM:

2.1.1. BBenenue B CIIeMAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.1. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bI, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. TexHuka 6e3onacHocTu B aboparopuu. M3mepenus B
XUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymiero.

2.1.9. buorexnonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenast xumusi. [Ipobaembl 3KOIOTHH.

2.2 Ilonsatue o Bumax uyreHus. [IpocMOTpoBO€e UTEeHME Ha IPUMEPAX TEKCTOB O XUMUHU,
H.N. Menneneese, PXTY um, [[.U. Menneneena.

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 WMsyuvaromiee yTEHUE HAYYHBIX U HAyYHO-TIOMYISPHBIX TEKCTOB IO BBIOpAHHOM
CHEelHaIbHOCTH Ha mpumepe TekcToB: «Hayka u HayuHble MeTOnbl», «XHUMHYECKOE
npennpustTiue», «COBpPEMEHHbIE WHKEHEPHbIE TEXHOJOTUM», «XHUMHUYEcKas JabopaTopusl.
TexHuka Oe3omacHocTH B jaboparopuu. M3mepeHuss B XuMuyeckoil iabopaTtopum», «XuMmus
Oynymero. CoBpeMeHHbIe TEHACHLIUN pa3BUTHUsI Hayku», «buorexnomnorus. @apmaleBTuuecKue
IIPOU3BOJICTBaY, «3eneHas xumus. [Ipodaempl sKoI0rum».

Jlexcuyeckne  OCOOEHHOCTM  TEKCTOB  HAyYHO-TEXHUYECKOW  HampaBiIE€HHOCTH.
TepMHHONOTHsS HAYYHO-TEXHUYECKOU JIUTEpaTyphl HAa U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTHKa yCTHOM pedH 10 TEMaM:

3.1.1. «I'oBopuM o cebe, 0 cBOe Oynyieit mpodeccum»,

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoru4eckas pedb Mo TeMe «o cebe um o Oymymei mpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PedeBoil OSTUKET TOBCEAHEBHOTO OOIIEHUs (3HAKOMCTBO, TPEICTaBICHUE,
YCTaHOBJIEHUE U TOJIepKaHME KOHTAaKTa, 3alpoc M cooOlieHne UH(popMmanuu, no0yxaeHue K
NEMCTBUIO, BhIpAXKEHHE MTPOCHOBI, COTIACHs).

Oco0eHHOCTH TUAIOTUYECKOH peuH M0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. 'pamMmaTHueCKUE U JIEKCUYECKUE TPYAHOCTH SI3bIKa CIIELIUAIbHOCTH:

Pa3nuunble BapuaHThl epeBoia NpUYacTUil Ha pycckuil s3bIK. [IpuuacTHbIe 000POTHI U
MIPUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakinoHeHHe. DOpMBI cocaraTelbHOr0 HAKJIOHEHUS B U3y4aeMOM
s3plke. MojanbHble TJarojbl M HMX MCIOJIb30BaHUE B MPEAJIOKEHUSAX B COCIIaraTelIbHOM
HaKJIOHEHMH. Tunbl YCIOBHBIX IpeUIOKEHUH. BapuanTsel IepeBoja MPEIIOKEHUN B
cocllaraTeJIbHOM HAaKJIOHEHUU U YCJIOBHBIX MNpemyiokeHuid. [lopsgok cloB B HpeIOKEHUH.
OMpatrnyeckue KOHCTPYKIIHUH.

4.3. U3ydyeHue mnpaBuil MepeBoja pazaUYHbIX (OpM HHOUHUTHUBA U UH(PUHUTUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.
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4.4 N3zyuyaroiiee YTeHNUE TEKCTOB M0 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUMUYECKOM 1a00paTopum.

Crunucruyeckue OCOOEHHOCTH — CHELHUATbHON HAY4YHO-TEXHHYECKOW JIUTEpaTyphl.
Opranuzanus paboTel €O cHElUalbHbIMM cloBapsMu. [lonstue o pedepupoBaHuu u
aHHOTHUPOBAHUM TEKCTOB IO creuuaibHocTu. Ilouck HOBoON wuH@Opmanuu mnpu pabote ¢
TEKCTaMU U3 MEPUOANYECKUX U3JaHUI U MOHOTrpaduii, HUHCTPYKUHUH, IPOCIIEKTOB U CIPABOYHOMN
JUTEPaTyphl 110 pacCMaTPUBAEMON TEMATHKE.

4. O0beM yueOHOMH THCUMILINHBI

Cemectp
Bcero
Bu yue6HO# paGoTHI 1 cemectp 2 cemecTp
3E Axan. 4. 3E Alflaﬂ' 3E Alflaﬂ'
UonEx TR 8,0 288,0 40 | 1440 | 40 | 1440
JVCIIMTUTAHBI
Konrakruas pagora - 22 80,8 | 1,3 | 480 | 09 | 320
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 2,2 80,0 1,3 48.0 0,9 32,0
CamocrosiTesibHas paboTa 4,8 172,0 2,7 96,0 2.1 76,0
KoHTakTHas caMOCTOsITeIIbHAS 0.4 0.4
paborta
C 4,8 2,7 2,1
aMOCTOSITEIIPHOE U3yUCHHE 1716 95.6 76,0
pa3IeiioB TUCIUILTAHBI
Buabl koHTpOJIA:
Buo konmpona uz YII +
OKx3aMeH 1,0 36,0 - - 1,0 36,0
KonraktHas pabora - 0.4 ) 0.4
IIPOMEXKYTOYHAS aTTECTALUs 1,0 ’ - 1,0 ’
[ToaroToBka Kk 3K3aMeHy 35,6 - 35,6
3auer ¢
Bua nToroBoro KOHTpOJIsi: - IK3aMeH
OIIEHKOMH
Cemectp
Bcero
Bu yueGHO#M paGoTsI 1 cemectp 2 ceMmecTtp
3E Actp.u. | 3E AfITp' 3E Af{“"
OO6mast TpyA0€MKOCTh 3 216 4 108 4 108
JVCIIMTUTAHBI
Konraxrias paora - 2,2 60,60 | 1,33 | 36 | 089 | 24
ay/IMTOPHbIE 3aHATHUS:
[Ipaxtuueckue 3anstus (113) D) 60 1,33 36 0,89 24
CamocrosiTeJibHAs paboTa 4,8 129,0 2,67 72,0 2,11 57,0
KoHTakTHas caMOCTOsITeIIbHAS 0.30 0.30
paborta
C 4,8 2,66 2,11
aMOCTOSTEIIPHOE U3yUCHHE 128,70 71.70 57.0
pa3eiioB TUCIUILTAHBI
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Buabl koHTpOJIA:
IIpooonscenue mabauysl
OK3aMeH 1,0 27,0 - - 1,0 27,0
KonraktHas pabora - 0.3 0.3
MIPOMEXKYTOYHAS aTTECTALUs 1,0 ’ - 1,0 ’
[ToaroroBka K ’3K3amMeHy 26,7 - 26,7
3aver ¢
Bujx uTOroBOro KOHTPOJIs: 9 JIK3aMeH
OLIeHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Puyocopus»

1. Heab mucuuniauubl «dunocodpus» — chopMUpoBaTh y CTYIAEHTOB KOMIUIEKCHOE
MIPEJICTAaBICHUE O POJIM U MecTe (QUIOCOPUH B CUCTEME T'yMAHUTAPHBIX, COLMAIBHBIX U
€CTECTBEHHbIX HayK, IO3HAKOMHUTb UX C OCHOBAMHU (HIOCO(CKOro 3HaHUS, HEOOXOIUMBIMH IS
pElIeHUs TEOPETUUECKUX U MPAKTUYECKUX 3a/1ad.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILIMHBI 00y4aIOLIUIICHA JOJIKEH:

Obnanath cleaylIUMU KOMIETEHUUSIMU M MHAMKaTopamu ux jpoctikenusa: YK-1.1;
VYK-1.2; VK-1.3; VK-2.1; YK-5.1; VK-5.2; YK-5.3.

3HaTh: OCHOBHOE COJIEp’)KaHUE TJIAaBHBIX (QMIOCOPCKUX IIKOJI U HallpaBJICHUH,
MpeCTaBUTENEeH 3TUX ULIKOJ, CBSI3b M pa3nuuue ux (uiocopckux HUAeH, CBA3b HCTOPUKO-
(bUI0COPCKUX KOHIEMIUNA C COBPEMEHHBIMHU MPOOJIEeMaMHi WHIWBHAYAIBHOW U OOIIECTBEHHON
KU3HU;

yMeTb: TIOHMMaTh U  aHAJU3UPOBATh  MHUPOBO33PEHUECKHE, COLHAJIbHBIE U
UHIUBUAyallbHble  MPOOJEMbl  COBPEMEHHOM  KM3HU; TIPAMOTHO BECTH  JHUCKYCCHIO,
aHAJIM3UPOBATh OCOOCHHOCTH MEKKYJIBTYPHOI'O B3aUMOJCHCTBUS, O0YCIOBIEHHBIE pa3InunueM
THUYECKUX, PEJINTHO3HBIX U LIEHHOCTHBIX CHCTEM, ONHUpasch Ha HApaOOTAaHHBIM B HMCTOPUU
¢uinocopun Marepual; TNPUMEHSATh MOJydeHHble (uiaocopckue 3HAHUS K  PELICHUIO
npodecCHoHANBHBIX 33/1a4;

BJIAJIeTh: MpPEACTaBICHUsIMU O (puocopuu Kak HayKe U CUCTEME LIEHHOCTEH, ee MecTe B
CUCTEME T'yMaHUTapHOI'O 3HAHMs; OCHOBaMHM (PMIOCO(PCKOTO MBIIUIEHUS; KaTeropuaibHbIM
anmnapaToM M3y4aeMoM JUCUUIUIMHBI, (PUI0COPCKUMU METOJAAMH aHAJIM3a PA3IMYHBIX NMPOOIeM,
HaBbIKaMU (UI0COPCKON KyIbTYpbl I BBIPAOOTKM CHCTEMHOTO, LIEJOCTHOTO B3IUIsa Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUYECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. KPATKOE COAEP KAHUE JUCIUIIJIMHBI

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

Paszpnen 1. OcHoBHBIE (uiI0CcO(PCKHE HIKOJIBI.

AnTtnuHas  ¢uiocopus (mocokparuku, coductel, Coxpar, [emoxput, Ilnaron,
ApHUCTOTEIb, ATUHUCTUYECKU-PUMCKas (rtocodusi). OCHOBHBIE MPOOJIEMBI CpPEIHEBEKOBOM
¢unocopun u snoxu Bozpoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas kinaccuueckast ¢punocodus. Pycckas dpunocodus XIX —
XX BB. OcHOBbl MapkcucTckoi ¢unocopur. OCHOBHBbIE HANpPaBIECHUS COBPEMEHHOMN
¢dunocodpun.

Paznen 2. ®unocodckue KOHUENUUU ObITHS U IO3HAHUS.

[Ipobnema ObiTHst B uctopuu ¢uinocopun. IloHATHS MaTEpPHAIBHOTO W HUACATBHOTO.
OcHoBHble (unocockue HampaBieHUs: MaTepualin3M U uaeanusM. [IpuHuun riobanbHOTO
3BOJIFOIIMOHM3MA B COBPEMEHHON HAyYHOW KapTUHE MUpA.

KoHuenuuu npoctpancTBa U BpeMEHU B UCTOPHUH (pustocoduu U HayKu.
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[Ipoucxoxaenue cozHanus. Posb Tpyna B mpoUCXOKICHUH co3HaHusA. Maeanuctuyueckue
U MaTepuajgucTHueckue KoHuenuuu co3HaHus. Co3nanue u Mo3r. Co3HarenpHOE U
6ecco3HarenbHoe. Co3HaHue U s3bIK. CO3HAHHUE U CAMOCO3HAHHE.

Konuenuuu rHOCeosoruu B UCTOPUM  (QUIOCO(PHUM: CEHCyaau3M, palMOHaIHU3M,
CKENTHIIN3M, arHOCTUIIN3M, KOHIEIIIHS BPOXKACHHBIX HJIEH, anpropu3M. J{naneKTuka mo3HaHus:
YYBCTBEHHOE ¥ panoHagbHOe. OCHOBHBIC TEOPHH NCTHHEI.

Paspnen 3. IIpodJiembl yesioBeka B puaocopuu.

Yenosek kak npeamMer guiiocodcekoro aHanusa B ucropuu guiocoduu. [Ipoucxoxnenue
YeJloBEeKa: IPHUPOJHbIE W COLMAlbHBbIE YCIOBUS aHTpomocoluoreHe3a. buonormueckoe u
COLIMABHOE B YeloBeke. HAWBUI, MHINBUIYaTbHOCTD, JINYHOCTb.

CMbICH KU3HU M NIpeAHa3HaueHue udenoBeka. JKus3Hb, cMepTh, OeccMmepTue. [[BrxeHue
HEHaCWIHs, €ro pojib B coBpeMeHHOW xu3Hu. llenn wu wnennoctu. CpoOoma BoiMM U
OTBETCTBEHHOCTb JJMYHOCTH. HpaBCTBEHHBIE, pEIMTHO3HBIE, SCTETUYECKHE IEHHOCTH.

Paznen 4. ®usocodus ucropumn U od1IeCTBA

YenoBek B CHUCTEME COLHAILHBIX CBs3ed. JIMuHocTh ©W  Maccel, cBoOOJa H
HeoOxomuMocTh. Pumocodust uctopuu: (GHopManMoHHAS W [UBUIM3ANMOHHAS KOHIICTIIIMU
ucropuyeckoro paszputus. [Iporpeccucrckue U HUKIMYECKHE MOJENH pa3BUTUs. [106anmbHBIE
npo0ieMbl coBpeMeHHOocTH. KoHIenys ycToidruBOro pa3BUTHS U CLIEHApUU OyAyILEro.

ObmectBo u ero crpykrypa. CouuanbHas, MNOJUTHYECKas M JTyXOBHas cdepbl
obmectBa. KoHnnenuuu rocynapctsa B uctopuu ¢punocodcekoit Mpiciu. ['paxkanckoe 00111ecTBo
1 IIPaBOBOE TOCYIapCTBO.

Paspnen 5. @uiocodpckue npodaeMbl XUMHU M XUMHYECKON TEXHOJIOTHMH

Hayunoe u BHeHayuHoe 3HaHHe. CTpyKTypa HayYHOrO 3HAHHUS, €r0 METOJbl U (HOPMBI.
Hayunble peBositoinu M CMEHa THUIIOB pauuoHalIbHOCTH. Hayka B coBpeMeHHOM mupe. DTHKa
HAyKW U OTBETCTBEHHOCTbH yUCHOTO.

[IpoGnema cooTHomIeHUsT HaykKu M TexXHUKU. ColMalibHbIE IOCJIEACTBUS HAYYHO-
TEXHUYECKOTO TMporpecca. ITUYECKUE M IKOJOTHMUECKHE HWMIEPAaTHBBl Pa3BUTHS HAYKH U
TEXHUKH.

MecTo XMMHU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHAs MpoOiieMa XUMUHU KaK HAYKH U
npousBojcTBa. llenu wu  3amaunm  xumudeckoi  TexHojorumu. Crnenmudpuka  XUMHKO-
TEXHOJIOTHYECKOIr0 3HaHUS: (PyHAaMEHTAIbHOE U NPUKIIAIHOE, IMIIMPUIECKOE U TEOPETUUECKOE.

4. O0beM yueOHOM THCUMTIHHBI

Bunpr yue6HO# paboThI 3E Axan. 4. A(EITP'
OO0uiasi Tpy10€eMKOCTb AUCIUNIJIMHBI 5 180 135
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48,4 36,3
Jlexmyu: 0,89 32 24
[IpakTrueckue 3aHATHS: 0,44 16 12
CamocrosiTesibHas padora: 2,67 96 72
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 2,67 96 72
Bua konTpoasn: JK3aMeH
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Hast aTTeCTalus | 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 27
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Hctopus (ucropusi Poccun, Bceodiasi ucropusi)»

1 Heab aucuumanHbl — GOPMHUPOBAHUE Y CTYJACHTOB 1IETIOCTHOTO MPEACTABICHUS 00
HCTOPUYECKOM TpouuioM Poccuu, ee Mecte BO BCEMHUPHO-HCTOPUUYECKOM ITPOLECCE.

2 B pe3yJsbTare U3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACH 10JI5KEH:

Obnadams CIENYIONMMHA KOMIETEHIIUAMHA W WHIMKATOPpAMHU HMX AOCTIKeHus: VK-5.1;
VK-5.2; VK-5.3.

Buame:

— OCHOBHBI€ HAIPaBIIEHUs, TPOOJIEMbI 1 METO Il UICTOPUYECKON HAYKH;

— OCHOBHBIC 3Talbl M KIIOUYEBBIE COOBITHs ucTOpun Poccum m Mupa; 0COOCHHOCTH
Pa3BUTHS POCCHHCKOTO TOCYIapCTBa, BBIAAIONIUXCS JESTENIed OTEYECTBEHHOW M BceoOmei
HCTOPHH.

Ymemo:

— COOTHOCHUTH OOIIME HUCTOPUYECKHE TMPOIECChl M OTACIbHbIC (DAKTHI, BBISBIATH
CYIIIECTBEHHBIE YEPThl HCTOPUYECKUX IMPOIECCOB, SBIEHWW W COOBITHI; aHAJIU3UPOBATH
COLIMAJIbHO-3HAYUMBIE ITPOOJIEMBI;

— ¢opmynupoBaTh M apPryMEHTUPOBAHO OTCTAaWBAaTh COOCTBEHHYIO TIO3UIIMIO TIO
pa3IUYHBIM TIPOOIeMaM UCTOPHUH.

Bnaoemw:

— TMPEeACTaBIEHUAMH 00 HMCTOPHMM KaK HayKe, €€ MEeCTe€ B CHUCTEME T'yMaHHTapHOTO
3HAHUS;

— TIPEICTABJICHUSIMU 00 OCHOBHBIX dTanax B UICTOPUH YEIIOBEUECTBA U X XPOHOJIOTHUH;

— KaTeropUaIbHO-MIOHATHIHBIM anmnapaToM W3y4aeMOu JUCIUIUIAHBL;

— HaBBIKAMH aHAJIN3a UCTOPUUECKUX UCTOYHUKOB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Paspen 1. Hcropus B cucreMe COUMAJBHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTO0JIOTHH HCTOpUYecKoil HayKu. Oco0eHHOCTH CTAHOBJIEHHSI IOCYJAapCTBEHHOCTH B
Poccum 1o cpaBHeHHIO ¢ eBpOIeiicKMMH paHHecPeIHeBeKOBbIMHU IOCy1apCTBaMH.

Mecro ucropum B cucreMme Hayk. lIpenmer mcropmueckoi Hayku. Posb Teopumn B
no3HaHuu npouuioro. CymHOCTh, (QopMbl, (QyHKUHMH HCTOpHYecKkoro 3HaHusA. [loHsTHe
HUCTOPUYECKOTO HCTOYHUKA, KJIacCU(UKALMsS HUCTOpUYECKHX HCTOYHMKOB. Mctopus Poccum —
HEOTbEeMJIEMas 4aCTh BCEMUPHOI UCTOpUHU; 00111ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heonutuueckast pesostouus. CouuanbHbli  cTpoil. Pasnokenue
nepBoObITHOM oOmmHbL. [uBunuzauuu Jpesnero Boctoka. ['ocynapersa antuunoctu. Hapoibl
U JpeBHeMIIne rocynapcra Ha Teppuropun Poccun. OtHorenes cnassH. Benukoe [lepecenenue
Hapo 0B B [II-IV BB.

Tpanuuuonusie  (GOpMbI  COLMAIBHOM  OpraHuM3allii  €BPOIECHCKUX HapoJIOB B
JOTOCY/IapCTBEHHBIN IepHOoJa. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOW TI'OCYIAPCTBEHHOCTH B
EBpone.

OTHOKYJABTYPHBIE M COLMAIBHO-TIIOJIUTUYECKUE TPOLIECCHl CTAHOBJIEHUS POCCHICKOM
rocynapctseHHoctH. Hadano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycw. IIpunsarue
xpuctnancrBa. Pycckne 3emnu B XII — XIII BB. MoHrosmo-tatapckoe Hamectsue Ha Pyceh.
DKclaHcus B 3alajiHble U CeBEpO-3ala/iHble pyccKkue 3eMild. Bennkoe KHSKECTBO JIMTOBCKOE U
Pycckoe rocynmapctso.

MecTo cpenHEeBEKOBbsI BO BCEMHUpPHO-UCTOpUUYECKOM Ipouecce. CkiaablBaHUE OCHOB
HallMOHAJBHBIX TocyaapcTB B 3anagHoit EBpomne. ObpazoBanue Poccuiickoro rocynapcrsa, ero
HUCTOPUYECKOE 3HAUCHUE.

Poccuss 8 XVI B. - XVII BB. V ucrokoB Hooro Bpemenu. OCOOEHHOCTH COCJIOBHO-
npenacraBuTenbHO MoHapxuu B EBpone um Poccum. Hawano XVII Beka — smoxa BceoOiero
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eBporeickoro kpusuca. CHHXpOHHOCTbh KPHU3MCHBIX CUTyalMHd B pa3HbIX cTpaHaX. «CMyTHOE
BpeMs» B Poccum.

I'enesznc kanuramusma. Ero (opmbl M COCYIIECTBOBAaHHE € JJIEMEHTaMM (eopanusma.
OcoOenHoctu pa3nuyHbIX pernoHoB EBpombl. dopmupoBanue MupoBoro peiHka. [logbem
MaHy(QaKTypHOTo npou3BoAcTBa. PopMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camogepkasus B Poccun. «Bropoe m3nanue» kpenocrtHudectsa — CoOopHoe
yinoxeHue 1649 r. u ropugudyeckoe opopmMiIeHHE KpernocTHOro npasa. Cekymspusalus pyccKou
KYJIbTYPBI.

Paspnen 2. Or HoBoro k Hoselimemy Bpemenu. Poccuiickas umnepusi B XVIII-
Hayaje XX B.

Poccniickoe rocymapctBo B XVIII Beke — Beke MOJEpPHU3ALMM M IPOCBEIICHHS.
Pedpopmbr Ilerpa | kak mepBas mONBITKA MOJEPHU3ALMM CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoilt umnepun. OCHOBHBIE HAIPaBJICHUS «EBPOIEU3ALMN» CTPAHBI.
DBOJIIOIMS COIMANBHONU CTPYKTYpHI obmecTBa. JlanpHelee pacmmpenue rpanul] Poccuiickoi
UMIIEPUH.

Uneituble u couuanbHO-noguTHueckue uUcToku IIpocBemenus. OCHOBHbBIE YepThI
IIPOCBETUTENBCKOM HJICOJIOTHH: YEJIIOBEK M TrOCYAapCTBO, «ECTECTBEHHOE INpaBo», 3THKa. Mnes
mporpecca Kak TOCIHOJCTBYIONIEE TEUEHHE B OOIIECTBEHHOW MbICIH. Poccusi B 3moxy
npocaeleHHoro adbcomorusma. Poccust u EBpona B XVIII Beke. M3meHeHMs B MEKyHApOIHOM
1oJioxkeHnu Poccniickoil nMnepuu.

Poccus B XIX cronerun. Ilpompinuienssiii nepesopot B EBpone u Poccun: obuiee u
ocobenHoe. Baxxneliniue ycnosus nepexoja Poccun k mHAycTpuasibHOMY OOLIECTBY — peIlIEHHE
KpPECThSIHCKOTO BOIIpoca U OTpaHHyYEHUE camo/Jiep>KaBHUs. JnurenbHOCTD,
HEIOCJIEI0BATEIbHOCTD, IMKJIIMYHOCTD Tpoliecca Oyp:kya3Horo pepopmupoBanusi. EBponeiickas
peBomtonust 1848—1849 rr. Utoru, 3HaueHne, HICTOPUIECKUE TTOCIICICTBHSL.

Ponp cyObexkTuBHOTO (akTopa B IpeojojeHun oTcraBaHus. Pedopmbr XIX Beka, ux
sHayenre. OOmecTBeHHbIe ABMKEHNS B XX Beke.

Poccus u mup Ha pyOexe BEKOB: HEPAaBHOMEPHOCTh U IPOTHUBOPEUMBOCTH PA3BUTHSL.
OO111e UTOru poCcCUiCKOM MoiepHU3aLlMU K Hadainy XX Beka.

CootHomenue nonutuueckux cui B Poccum B Hauane XX Beka. Hapacranue kpusuca
camozepkaBus. llepBas poccuiickast pepoorms. OOpa3oBaHHE TMOJUTHYECKUX TAPTHIA.
l'ocynapctBenHas qyma Hadana XX BeKa Kak IEPBBIMA ONBIT POCCHMCKOrO MNapilaMeHTapu3Ma.
CronbimuHckas arpapHas pedopma. [lepBas mupoBas BoiiHa u ywyactue B Hed Poccum.
®eBpanbckas peBoitonust 1917r. 1 KopeHHbIE U3MEHEHUS B OJUTHYECKON KU3HU CTPAHBL.

Paszgen 3. BcemupHo-ucropuuyecknii mnpoumecc M XX Bek. OT cOBeTCKOro
rocyapcraa k coppemeHHoi Poccun.

dopmupoBaHue M CYIHOCTb coBeTckoro crpos (1917-1991rr.). Mapkcusm  kak
UJE0JIOTHYECKasi OCHOBA PEBOJIIOLIMOHHBIX IpeoOpa3zoBaHuil U poccuiickue peanuu. [lonroroka
u nobdena OxTsa0pbckoro Boopy:keHHoro Boccranusi B Ilerporpane. I Bcepoccuiickuii cbesn
CoBeToB M €ro pemeHus. OKOHOMHMYECKas U COLMaJbHas TOJUTHKA OOJIbIIEBUKOB.
I'paxnanckast BoitHa 1 uHOcTpaHHas uHTepBeHUusA. Cynp0Oa u 3nauenue HOIla. VYrBepxkaenue
oJHOMapTUitHON monuTuyeckor cucrteMbl. O6pazoBanme CCCP. Ilonutmyeckas OopbbOa B
naprun u rocynapctse. CCCP B ronel mepBbix nartuietok (konen 20-x rr. — 30-e rr.).
dopmupoBaHue pexkuMa JU4HOM BiacTu CTajliHA U KOMaHAHO-aJIMUHUCTPATUBHON CUCTEMBbI
ynpasieHus: rocynapctBoM. Totamurapusm B EBponie u CCCP: o0miee u ocoOennoe. Baenrnss
nonutuka CCCP B 20-30-e¢ rr. HdesrensHocth Komunrtepua. CCCP Bo BTOpoit MHpPOBOH U
Benukoit OteuectBenHoit BoitHe. Pemraromumii Bkiag Coserckoro Coro3a B pa3rpom ¢amimsma.

H3MeHeHrne COOTHOLIEHUS CUJI B MUPE TTOCJIE BTOPOl MUPOBOM BOMHBI. Havano «xosionHou
BoWHBIY. «JlokTpuna Tpymdsna» u «llman Mapmannay. @opmupoBaHre OUTIOJSIPHOTO MHpa.
B3aumooTHoIEeHUs co cTpaHaMu «HapoJgHoU aeMokpaTun». Co3ganue CoBeTa SKOHOMUYECKOM
B3aumorniomomu. Koudnukr ¢ FOrocmaueit. Opranuzamust CeBepoaTIaHTHUYECKOTO JIOTOBOpa
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(HATO). Coszmanue Opranmzanuu Bapmasckoro moroopa. Boitna B Kopee. Tpynmnoctu
nocieBoeHHoro pasutus CCCP. VYkecToueHHe MOIUTUYECKOTO PEXHMA U HIEOJOTHYECKOrO
koHTpoJs. llombiTku oOHOBiIEHMs «rocynapcTBeHHOro conuanusmay. XX cwe3n KIICC u
ocyxaeHue KynbTa InaHoctu Cranuna. «OTTenens» B IyXOBHOU cdepe.

DOkoHomuueckue pedopMbl cepeauHbl 60-x ToJl0B, NPUYUHBI KX HE3ABEPILIEHHOCTH.
«l"ocynapctBo OnaromenctBusi». IV u V Pecnybnuka Bo ®pannnu. O6pazoBanue u Pa3sutue
OPI'. «OkoHomuueckoe uyno» fAnonuu. Pacnmaa xonoHuanbHOM cuctembl. HeokoHcepBaTu3M
Benukobpuranuu. Peitronomuka B CIIA.

Hapacranue kpusucHbIX siBIIeHUH B coBeTCKOM oOmiectBe B 70-e — cepenune 80-X roJos.
Hogas Konctutyuus CCCP. Konuenuus «pa3uroro conpanusma». Baemnss nonuruka CCCP
B KoHIIe 60-X Hayane 80-X IT.: OT pa3psAKK K 000CTPEHUIO MEKTyHAPOHOW 0OCTAaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, LI€TH, 3a/1a4i, OCHOBHBIE 3Tarbl, pe3ynbrarsl. Pacnag CCCP.
O6pazosanue CHI'.

CraHoBieHHEe HOBOM poccuiickoil rocynapctBeHHocTu (¢ 1991- mo Hacrosimiee Bpemsi).
JlubepanbHass KOHLENIUS POCCUHCKUX pedopM: Nepexo]l K pPbIHKY, (opMUpoBaHUE
rpakJaHCcKoro ooOuiecTBa U MpaBoBOoro rocynapctBa. «llloxoBas Tepanusy» IKOHOMUYECKUX
pebopm B Hadane 90-x TrTomoB. Koucturymms Poccuiickoit  ®enmepanuu  1993r.
MeskHaIOHAIbHBIE OTHOIICHUs. [loMmTHYecKrne mapTuu U OOLIEeCTBEHHBIC NBHMXKEHUsT Poccun
Ha coBpeMeHHOM »Jtamne. Poccus Ha nyrtu MonepHu3anuu. Poccuss B cucteme MHpOBOM
SKOHOMMKHU U MEXAYHApOIHbIX CBsi3ei. HOBbIE reonoJMTHYECKOe peaiud B MUPE U UX BIMSHUE
Ha BHEIIHIO NMONMTHKY Poccuiickont denepannu.

4 O0beM yueOHOM TMCUMIINHBI.

. O0beM IMCUMIINHBI
Bua yueOHo# padoThl et

3E Akan. 4. | Acrtp.u.

O01mas TpyA10eMKOCTb JUCUHMIIIIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJje B opMe NPAKTHYeCKOil OAT0TOBKH - - -
Jlexinm 0,9 32 24
B TOM 4ucJe B popme NpaKTUYECKOU MOATOTOBKH - - -
[Tpaxtnueckue 3anstus (113) 0,4 16 12
B TOM 4ucIe B popMe NpaKTUYECKON NOATOTOBKH - - -
CamocrosiTesbHasi pabora 1,7 60 45
KonTtakTHas camocrositenbHas padboTa 17
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI ’ 60 45
Buja kouTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Hast aTTeCTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH
AHHOTanus padoyeil MporpaMMbl AU CHUIJIHHBI
«@Pu3nyeckas KyJbTypa H CIIOPT»
1 Heap pucuumiuHbl — (HOPMHUPOBAHME MHUPOBO33PEHUS U KYJIbTYPbl JIMYHOCTH,
IpaXxIaHCKOM MO3ULIUH, HPaBCTBEHHBIX Ka4yecTB, YyBCTBa OTBETCTBEHHOCTH,

CaMOCTOSITEIbBHOCTH B IPUHATUU PEIICHUH, CIOCOOHOCTH MCIIOIb30BaTh Pa3HOOOpa3HbIe (POPMBbI
(bu3nyecKoi KyJabTyphl, CIIOPTAa U Typu3Ma Uil COXPAaHEHUs] M YKPEIUIEHUsI CBOErO 3/I0pOBbs U
3/10pOBbsI CBOMX OJIM3KUX B MOBCEHEBHOM KU3HU U MPOPECCUOHATBHON AEITEIbHOCTH.

2 B pe3yabTraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICA J0JI/KEH:

Obaaoams cleqyOIUMU KOMIETEHIMSIMA U HHIAUKATOPAMU UX JOCTH)KEHHUS:

VK-7.1; VK-7.2; VK-7.3; VK-7.4
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3nams:

- HAyYHO-TPAaKTUYECKUE OCHOBBI (PU3NYECKOM KyJIbTYpPhI M 3J0POBOr0 00pa3a KU3HHU;

- BIMSHHE O3JOPOBHUTENBHBIX CHUCTEM (PU3UYECKOIO BOCIUTAHHUS Ha YKpeIJieHUe
310pOBbsI, TPO(DUIAKTUKY POPECCUOHANBHBIX 3a001€BaHUM U BPEAHBIX IPUBBIYEK;

- crmocoObl  KOHTPOJST M OLEHKM  (PU3WYECKOTOo  pa3BUTUA U (UBNYECKOU
MOATOTOBJIEHHOCTH;

- IpaBWJIa U CIOCOOB! IJIAHUPOBAHUS MHAUBUAYAIbHBIX 3aHATHI Pa3JIMYHOM LIEIEBOM
HaIpPaBJIEHHOCTH;

- UCTOpHIO (U3UYECKON KYJIbTYpBl U CIOPTA, NPEACTABIECHUE O 3HAYUMBIX CHOPTUBHBIX
COOBITHSIX HE TOJIBKO CBOEW CTpaHbl, HO M MHUPOBOTO YpPOBHS, Ba)KHEHIINE NOCTHKEHHUS B
obJacTu cropra;

- cnoptuBHbie Tpamuuuu PXTY wm. .M. MenneneeBa, NOMHUTh O TOJBUTax
CIIOPTCMEHOB B roJibl Benukoit oreyectBeHHON BoiHbI 1941-1945 rr.

Ymemn:

- TOJIEPKUBATh JOJDKHBIM YpOBEHb (PM3UYECKONW MOJArOTOBIEHHOCTH JJIsi 00eCHeUeHUs
MTOJTHOIICHHOM COIMAIbHOM M MPO(eCCHOHATBHOM e TEIbHOCTH;

- HCIIOJIb30BAaThb OCHOBbI  (PU3MYECKOW KyJAbTYphl Ul OCO3HAaHHOIO BBIOOpA
310pOBbecOEeperarouX TEXHOJOTUN € Y4eTOM BHEIIHMX M BHYTPEHHUX YCIOBHMH peanu3aluu
pohecCHOHANTBHOM IEATETLHOCTH;

- CaMOCTOSITEIbHO 3aHUMAThCA (PU3MUECKON KyJIbTYpOU U CIIOPTOM;

- OCYLIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma M coOJII01aTh IpaBuiia
TUTHEHBI U TEXHUKH 0€3011aCHOCTH.

Braoemy:

- CpeicTBaMHU u MeTOo/1aMu YKpeTIeHus 3/10pOBbS, (uznueckoro
CaMOCOBEPILIEHCTBOBAHMUS;

- JOJKHBIM YpOBHEM (PU3WYECKOU MOATOTOBICHHOCTH, JIJISi 00ECTICUCHHsI TIOJIHOIIEHHOM
COLIMANILHOM U NPO(ECCUOHATIBHOM JeSTEIbHOCTH.

3 Kparkoe coaepxxanue TUCUMIIIMHBI

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

1.1. IPEAMET ®U3NYECKAA KYJIbTYPA U CIIOPT. 3agaun 1 MeCTO AMCITATIINHBI
B TMOATOTOBKE OakamaBpa. Opranmzanus ydeOHOTO Tmpolecca B paMKaxX JICUCTBYIOMIEH
pelTHHrOBOM cucteMbl. TpeOoBaHUs K 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenue (U3HMUECKUX  YOPaXHEHUH U HIp.
HpeBuue omumnuansl. Onumnwuiickoe BuxkeHue. CHopTHBHbIE OOLIECTBA:  UCTOPHS
(GU3KYIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHbIX oOpranuzanuil. CrnoprcMeHsl B rojabl Benukoit
OTE4YECTBEHHOU BOMHBI.

Paszoen 2. OcHoBBI 310poBOTr0O 00pa3a KU3HU

2.1. BPAUEBHBIM KOHTPOJIb M CAMOKOHTPOJIb HA 3AHITHUIX
®U3NYECKOU KYJIbTYPOI 1 CIIOPTOM.

BpaueOHblil KOHTPOJIbL U BpaueOHOE OCBUJIETENIbCTBOBaHKE. [legarornueckuii KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJbI, INOKa3aTelnu, KpuTepuu u oueHku. lIpodunaxrtika
cropTuBHOro TpaBmaTu3Ma. OCHOBHbIE BHUJBI TPaBM Yy pa3HbIX crneuuanuzauui. OxazaHue
MIEPBOI MOMOIIM JJISl CTY/IEHTOB BY30B XUMHKO-TEXHOJIOIMUECKOTO POdUIIs.

2.2. TUTMEHWYECKOE OBECIHEYEHUE 3AHSATUU O3JIOPOBUTEJIbHOM
OUBNYECKOMN KYJIbTYPOM. I'uriena (pu3uueckoro BOCIUTAHKS M CHIOPTA. PeXuM muTaHus
IpH 3aHATUIX (U3UUYecKoil KylnbTypoil u coptoM. CoumanbHas rurrueHa. ConuanbHO-0MacHbIe
00J1€3HU ¥ MepbI MPOPUIAKTUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIBTYphI U CIIOPTa

3.1. BUOJIOTMYECKUE OCHOBbI ®U3UYECKOW KYJIbTYPBI U CIIOPTA.
OpranusM yenoBeKa Kak €[uHas caMmopa3BUBarollascs Ouojormyeckas cucrema. dusmyeckoe
pa3BUTHE 4YelloBeKa. JlBurartenbHas aKTUBHOCTh W €€ BIUSHUE Ha YCTOMYMBOCTH, U
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a/JlafTalliOHHbIE BO3MOKHOCTH 4YEJIOBEKa K YMCTBEHHbIM M (U3MYECKUM Harpyskam IMpu
Pa3IMYHBIX BO3JCHCTBUAX BHEIIHEN CPEBI.

3.2. OBPA3 XW3HU W EI0 OTPAXEHUE B IIPO®ECCHUOHAJILHOU
JNEATEJIBHOCTU. 3popoBbe denmoBeKa KakK IIEHHOCTh. 3J0POBBIA 00pa3 »KW3HH U €ro
coctapisomue. Ponb M BO3MOXKHOCTU (PU3MYECKOW KyJIbTYyphl B OOECIEUEHUU 310POBBSL.
ConuanbHbIi XapakTep NOCAEACTBUM ISl 310POBbs OT YHOTPEOIEeHUS! HAPKOTUYECKUX CPEJCTB U
npyrux ncuxoakTuBHBIX BemecTB (ITAB), nonunra u numeBbix 100aBOK B CIIOPTE, aJIKOTOJIS U
TabakoKypeHus. JJONMHI Kak MCKYCCTBEHHOE MOBBbIIIEHHE (U3MUYECKO paboTOCIOCOOHOCTH U
€ro OTpULATENIbHBIE [TOCIIECTBUSI.

Pasoen 4. IlpodeccrnonanbHO-IpUKIIagHas pu3nyeckast KyJabTypa U CIOpT

4.1. OBLIAA OUBNYECKAA U CITOPTHUBHASA ITOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM ITPOLHECCE. Mertoauueckue NpUHUUIBI (U3NYECKOTO BOCHUTAHMUS.
OcHoBBl M 3Tanbl 00ydeHus IBUKeHUSAM. Pa3Butne Qusnmueckux kadectB. PopMupoBaHue
NICUXUYECKUX KayecTB B Ipoluecce @u3nyeckoro BocnuTaHus. CHOPTUBHAs MOATOTOBKA.
CtpyKkTypa MOATOTOBICHHOCTH CIIOPTCMEHA. MacCOBBIN CIIOPT M CHOPT BBICIIUX JOCTHXKCHHM,
ux 1enu u 3agaun. CriopTUBHBIE COPEBHOBAHMS KaK CPEJICTBO U METOJ OOIIeH M CrenuaaibHON
(bu3nuecKoi NOAroTOBKU CTYACHTOB.

42. OUNYECKAS KVJIbTYPA U CIHOPT B IPO®ECCUOHAJILHON
JNEATEJIBHOCTU BAKAJIABPA. Jluunas u cONMAIBbHO-3KOHOMHYECKAas HEOOXOIMMOCTh
ncuxo(u3nueckoi MOAroTOBKU 4yesoBeka K Tpyay. Mecrto IIII®II B cucreme moAroToBKH
Oyaymero  crneumanucra. IlpoumsBoacTBeHHas — ¢u3nueckas  KyJbTypa U CHOPT.
[IpousBoacTBennas rumuactuka. OcobeHHocTH BeIOOpa (hopM, METOZOB U CPEACTB (HU3UIECKOM
KyIbTYpbl W cHopTa B pabouyee u cBOOOJHOE Bpemsi choenuanuctoB. [Ipoduiakruka
npodeccuoHaIbHBIX ~ 3a00JieBaHUN  cpeAcTBaMHM  (PU3MYECKOW  KyJAbTYpbl M CIIOpTA.
JloTIOJTHUTETFHBIE CPEJICTBA TOBBIMIEHUS OOMIEH M MPOQPECCHOHAIBHONW PabOTOCIOCOOHOCTH.
Brnussane WHOIWBHUIYyaTbHBIX OCOOCHHOCTEH M CAaMOCTOATENBHBIX 3aHATHA  (U3HUYECKOM
KYJIbTYPOU U CLIOPTOM Ha OPTaHU3M.

4 O0beM yueOHOM TMCHUITUHBI

Cemectp
Bcero
Bunel yue6HOM paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO611ast TpPyA0E€MKOCTh AUCLHUIIIIUHBI 110 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonrakTHas padoTa — ayIuTOpPHBIE 2 72 1 36 1 36
3aHATHS:
Jlexmu (JIex) 0,2 8 0,1 4 0,1 4
[TpakTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJsi: 3auer 3auer
Beero CemecTtp
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO611ast TpyA0€MKOCTh AUCUUILIIUHBI TI0 2 54 1 27 1 27
y4eOHOMY TUTaHY
KonrakTHasi padoTa — ayIuTOpPHBIE 2 54 1 27 1 27
3aHATHS:
Jlexmm (JIek) 0,2 6 0,1 3 0,1 3
[TpaxTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIs: 3auer 3auer
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«OCHOBBI IKOHOMMKHU H yIIPABJICHUS NIPOU3BOICTBOM»

1 Heap AUCHMIVIMHBI — TIOJYyYEHHE CHUCTEMbl 3HAaHUH 00 SKOHOMHYECKUX
3aKOHOMEPHOCTSAX  (PYHKIMOHUPOBAHUSA  IPOMBIIIJIEHHOIO  MPOU3BOJCTBA B  CHCTEME
HAIlMOHAJILHOM SKOHOMHMKH, (OPMUPOBAHHE HKOHOMUYECKOTO MBIIIJICHUS U HCIOJIb30BaHUE
ITOJIYYEHHBIX 3HAHUH B ITPAKTHUYECKOU JEATEIbHOCTH.

2 B pe3yJsbTare u3y4eHHs] AMCHUILIMHBI 00YYAKOIIMIACH 10JI5KEeH

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U WHIUKATOPaMHU UX TOCTHKCHHUS:

VK-2.2; VK-9.1; VK-9.2; VK-9.3; OIIK-2.1; OIIK-2.3; OIIK-2.5; OIIK-5.1;, OIIK-5.2;
OIIK-7.2

Buame:

- OCHOBBI ’KOHOMHUYECKOH KyJIbTYpPHI, B TOM YHCJI€ (PHHAHCOBOW rPaMOTHOCTH;

- OCHOBHBI€ KaTE€rOpHH U 3aKOHBI SKOHOMUKH;

- OCHOBBI KOHOMHYECKOW [EATEIHHOCTH MPEINPUSTHS, €r0 CTPYKTYpY U OTPACIIEBYIO
cneruuKy; KIacCHPUKAIUIO MTPEATPHUSATHI 110 TIPaBOBOMY CTaTyCy,

- COICpKAHUE ATAMOB  pa3padOTKU  OMEPATUBHBIX IUIAHOB  PaOOThl  MEPBUYHBIX
MTPOU3BO/ICTBEHHBIX TOAPaA3/ICIICHUN.

Ymemo:

- WCIIOJIb30BaTh 3HAHUS OCHOB AKOHOMUKH MPU MPUHATHH OOOCHOBAHHBIX PEIICHHUA B
Pa3IUYHBIX 00JIACTSX ACATEIHHOCTH;

- UCTIOJIb30BaTh 3HAHUSI OCHOB SKOHOMUKH MPHU PEIICHUH MPOU3BOICTBEHHBIX 33]1a4;

- OCHOBAMH XO3SMCTBEHHOTO M IKOJIOTMYECKOTO TPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHUYECKHUI aHAIN3 WHKECHEPHBIX PEIICHUM.

Bnaoemw:

- HaBBIKAMH BBIOOpa PKOHOMHUYECKH OOOCHOBAHHBIX PEIICHUM B Pa3IMYHBIX OOJIACTIX
JKU3HENEATENLHOCTH,

- MeToJaMHu pa3pabOTKH MPOHM3BOJACTBEHHBIX NPOrpaMM U IUIAHOBBIX 3afaHUN IS
MIEPBUYHBIX MPOU3BOJICTBEHHBIX MO IPa3/ICIICHHIA;

- HaBBIKAMHU BBIOOpA SKOHOMHUYECKH OOOCHOBAHHBIX PEIICHUH C y4ETOM HMEIOITUXCS
OTpaHUYECHU.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKHU

Tewma 1: DxoHOMUYECKHE MOTPEOHOCTH, Osiara U pecypchl. DKOHOMHUYECKHE CUCTEMBI U
ux  cymHocTb.  OOIIeCTBEHHOE  MPOM3BOACTBO M DKOHOMHUYECKHE  OTHOLICHHS.
[IpousBocTBEHHBIE  BO3MOXXHOCTH ~ OOIECTBA H  DKOHOMHUYECKHMU  BbIOOp.  KpuBas
MIPOM3BOJICTBEHHBIX BO3MOKHOCTEH. 3aKOH YObIBalOIIEeW MpeneinbHOW MOJe3HOCTH. Tumsl U
MOJENU HKOHOMUYECKUX CHUCTEM. OJEMEHT 3KOHOMHYECKOW cHUcTeMbl. TpaguiMoHHAs
sKOHOMMUecKas cuctema. CoOCTBEHHOCTh: (POPMBI M IYTH UX IpeoOpa3oBaHUsl.

Tewma 2: PoiHOUYHBINA MeXaHU3M crpoca U npeanokeHus. CoBeplleHHas U HECOBEPIICHHAs
KOHKYpeHUIUU. ToBapHbIM (PBIHOYHBIM) THUN O0OLIECTBEHHOTO Mpou3BoAcTBa. CyYIIHOCTH U
YCIIOBUSL BO3HUKHOBEHHUS PbIHKA. BUIbI pHIHKOB U UX CTpyKTypa. OyHKIMH pbIHKA. ToBap U ero
cBoiictBa. Cripoc U npeuioxKeHre Ha pbiHKe. [IOHATHE «3TaCTUYHOCTEY. DJIACTHYHOCTH CIIpOca
U TpeIoKEeHUs, ToueyHas U jyroBass. CoBepllieHHas M HECOBEPILIEHHAs KOHKYPEHIIMH.
Mounononus. Makcumuzanus npuObUid MOHONIOJUCTOM. OIUronous.

Tema 3: [loHsiTHE HAUMOHAIBHOW OSKOHOMHUKH, OCHOBHBIE MaKpOIKOHOMHYECKHE
nokaszarenu. IIOHATHUS COBOKYIHOIO CIpoOca W COBOKYIHOTO MpenoeHHs, (aKTopsbl,
BIMSIONINE Ha WX u3MeHeHus. [loTpeOneHuss u cOepekeHus. IKOHOMUUYECKHN KPyrooOopoT.
[IpousBoacTBo, 00OMeH u pacnupeneneHue. [lorpebnenue, coepexeHne, HHBECTUIIMN TOBAPOB U

YCIIYT.
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Tewma 4: ®unancoBas cucreMa U (prHaHCOBas MOJUTUKA oOuiecTBa. ['oCyaapcTBEHHBII
OIODKET W rOCyIapCTBEHHBIN noJr. Hamoru u HasioroBasi cuctema.

Pa3nes 2. JkoHOMHUYeCKHEe OCHOBBI YIIPABJIEHUSI IPOU3BO/ICTBOM

Tema 5: [lpennpusarue kak CyOBEKT PHIHOYHOTO XO3SMCTBA. DKOHOMHUYECKUE 3aKOHBI U
OCOOCHHOCTM HUX IposABIIEHUS Ha mnpeanpusatud. Ponp cnenpanucra XUMHYECKON
npoMmblnieHHoctu. Ilpennpusitue B cucreMe pblHOYHOM 3KoHOMUKHU. Ilpenmpustue — Kak
CyOBEKT U  OOBEKT TMPEINPUHUMATEIHLCKOM  JCATEIHHOCTH. 3aKOHOJATeNbHass  0aza
MpeaNPUHUMATENbCKON edaTenbHocTU. HopMmaTHBHO-IIpaBOBbIE aKThI, PErJaMEHTHPYIOIINE
NeSITeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBbIE (OPMBI  MPEANPUHUMATEIBCKOM
NESITeIbHOCTH U KPUTEPUU UX BbIOOpa. POpMbI COOCTBEHHOCTH. BHENIHSISI 1 BHYTPEHHSS cpena
MPEANPUATHS.

Tewma 6: MatepuanbHo-TexHudeckass 0a3a mnpousBojacTBa. CblpbeBass U TOIUIMBHO-
sHepreTuyeckas 0aza XUMHUYECKMX MNpou3BOACTB. IIpom3BoiacTBeHHass mporpamma U
IIPOM3BOJICTBEHHAs! MOIIIHOCTh IpeanpusTHs. KauecTBo U KOHKYPEHTOCIIOCOOHOCTh MPOYKIIUH.
DOKOHOMHYECKOE€  OOOCHOBaHME BbIOOpa ChIphI W  TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTUBHBIE HCTOUYHUK ChIpbs U SHEprun. Opranusanus CKJIaJacKoro Xo3snucTaa.

Tema 7: MaTepuabHO-TEXHUYECKUE pecypcesl MPEAIPHUATHS. OcHoBHbIE
IIPOM3BOJICTBEHHBIE (POH]IBI XUMUYECKUX MPEANPUATUI: IOHATHE, KIacCU(PUKAIUA U CTPYKTYpa.
[lonsiTie U CTpyKTypa OCHOBHBIX cpeicTB. OILIEHKa OCHOBHBIX CpPEICTB. MeToAbl OLIEHKH
OCHOBHBIX QoHJ0B. [lokazaTenu ucnonb30BaHMUsI OCHOBHBIX MTPOU3BOJCTBEHHBIX (hoHm0B. M3HOC
U aMopTH3alus OCHOBHBIX (oHI0B. OneHka 3((EeKTUBHOCTU HCIOIb30BAHUS OCHOBHBIX
MIPOM3BOJICTBEHHBIX (POHIO0B. BoCmpon3BoACTBO OCHOBHBIX cpelncTB. OOOpOTHBIE CpeAcTBa
MPENNPUATHS: TIOHATUE, COCTaB U CTpyKTypa. Mctounuku dpopmupoBanus 000pOTHBIX CPEACTB.
O6opaunBaeMOCTh OOOPOTHBIX cpeAcTB. MarepuanbHble 3amachl  Ha  [OPEIIPUSTHM.
Ompenenenue MOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBsle pecypcsl npennpusatvsd. llepcoHan npeanpusaTus U €ro CTpyKTypa.
OCHOBBI OpraHu3alMM Tpyaa Ha HpeanpusaTHu. J(PPEeKTUBHOCTh MCHOJIB30BAaHUS IEpCcoHala U
pabouero BpemeHu. [IpomsBomutensHOCTh Tpyna W ormiara tpyna. Opranuzaius 3apaboTHOM
mwiatbl Ha npennpusTui. CoctaB M CTPYKTypa MPOMBIIIIIEHHO-IIPOU3BOACTBEHHOIO M€PCOHAA.
[Ipou3BOIUTENBHOCTH TPYyZa: MOHATHUE, MOKA3aTeU U METOJbl u3MepeHus. UuauBuayansHas u
oOllecTBEHHasl ~ MPOU3BOAUTEIBHOCTh  Tpyna. Pe3epBel W (akTopbl  IMOBBILICHUS
MIPOU3BOIUTENBHOCTH Tpyaa. DOpMbl, CHCTEMBI M pa3Mep OIUIAThl TPYyAa HA MPEANPUATHH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHMI AHAJIM3 MH/KEHEPHBIX pelleHUH

Tema 9: Jloxoasl 1 pacXxo/pl Ha IPOU3BOACTBO, ¥ PEATU3ALNIO TPOAYKIUH IPEIITPUATHSA.
W3nepxku mpoW3BOACTBA TPOAYKIHH (Ce0ECTOMMOCTB), NPHOBLIb, PEHTAO0ETBHOCTh U
ueHooOpazoBanue. Ilonstue 3arpaTsl Ha MNPOU3BOACTBO M pealM3aLUI0  IPOAYKLUU
(cebectoumocts). Buasl u 3Hauenue kinaccuukauuu 3atpar. CTpykTypa 3arparT Ha
MIPOM3BOJICTBO M peaM3alMIi0 NPOAYKUUU. TEeXHMKO-d)KOHOMUYECKUH aHalu3 HHKEHEPHBIX
pemenuit. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOM3BOJACTBO M PEATH3ALUI0 MPOAYKIHH B
KOMIUJIEKCHBIX Tpou3BojcTBaXx. OCHOBHbIE IyTH CHIKEHUS 3aTpaT Ha IPOU3BOJCTBO
nponykuuu. Jloxonsl npeanpusitus. [lonstue npuObu M A0XoJda MPENNpPHUSITHS, METOAbl UX
pacuera. PenralenbHOCTh, €€ BUIObl U MeTOAbl pacyera. IlyTu mnoBblieHHs OpUOBUIN U
peHTa0enbHOCTH Ha IPEIIPUITUSX.

Tewma 10: LlenHooOpa3zoBanue u 1ieHOBas moiuTuka. lleHa Ha MPOAYKUMIO M HPHUHLIMIIBI
neHooOpaszoBanus. Bunel nen. CTpykTypa LeHbl, cUCTeMa 1ieH. B3auMOCBsI3U 1IeH U U3JIepiKeK.
IlenoBas nonutHka. Pa3paboTka 11IeHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KpEIUTHBIE OTHOILIECHUSA NpEANPUITHI 51 cucrema
Hanoroo6noxxenus. llonarue, coctaB u CTpykTypa (uHaHCcOB mnpeanpuatus. I[lpuHuuns
Hajoroo6noxxenusa. Hanorum u niatexu, ycTaHOBJIEHHBIE 3aKOHOJATEIbCTBOM: BU[bI, CTaBKH,
00BEKThI HAJIOTOO0JIOKEHUSI U CPOKH YILJIAThl HAjlora B OKOJIKET.
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4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,44 16 12
[Tpaktnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTesbHasi paboTa 2,11 76 57
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
2,11
CaMOCTOSATENbHOE N3YUYEHUE PA3/IEeTI0B AUCHUIIIMHbI 73,6 56,7
Bua konTpoJs: 3ader c oleHKOMH

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«MaTeMaTHKa»

1. Heab AucCHUIUIMHBI - (OPMHUPOBAHHE Yy CTYIEHTOB CHUCTEMbl OCHOBHBIX IOHSITHH,
UCIOJIb3YEMBIX JJIi MOCTPOEHUS BaKHEUIIMX MaTeMaTHYeCKUX MOJeNIel U MaTeMaTU4eCKUX
METO/I0B JJIsl ONIMCAHUS Pa3IMYHBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

2. B pe3yabTaTe H3yYeHUs] UCHHUILIMHBI 00yYaIOLIUICH J0JI/KEeH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U WHIUKATOPAMU UX JTIOCTHKCHUS:

OIIK-1.1, OIIK-1.2, OIIK-3.1.

3HaTh:

— OCHOBbI JU((depeHINATBHOTO U HMHTErPajbHOIO HCYHUCIEHUs, AU(PepeHuanbHbIX
ypaBHEHUU

—  MaTeMaTU4eCKHE TEOPUU U METO/Ibl, JeXKaIlle B OCHOBE MOCTPOCHUS MATEMAaTUYECKUX
MOJIeTIei;

—  OCHOBBI IPUMEHEHUSI MaTEMAaTUYECKUX MOJIeJIel U METOIOB.

YMers:

—  BbIOMpaTh MaTeMaTUYECKUE METO/Ibl, IPUTOIHbIE [l PEIICHNs KOHKPETHOM 3a/1auH;

— HUCIOJIb30BaThb MAaTE€MaTHYECKHE TIOHATUS, METOAbl WU MOJEIM JJIs ONHMCAHUS
Pa3IMYHbIX [IPOLIECCOB;

— BBIBIATH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, JEKallde B OCHOBE KOHKPETHBIX
MIPOLIECCOB;

—  HCIOJIb30BAaTh OCHOBHBIE METO/IbI CTATUCTUYECKON 00pabOTKU JaHHBIX;

—  IPUMEHSTh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUIUIMHAPHOM YPOBHE.

Baapers:

— OcCHOBaMH (pyHIaMEHTaIbHBIX MAaTEMAaTUYECKUX TEOPUN U HABBIKAMH HCIIOJIb30BAHUS
MaTeMaTUYECKOro anmnapara;

—  METO/IaMU CTaTUCTUYECKON 00paboTKN HHPOpMAIUH.

3. Kpartkoe cogep:xaHue TUCUHMILIHHbBI
1 CEMECTP

Beenenne. [lpenver u mertonsl marematuku. OmnHcaHWe OCHOBHBIX pa3felioB Kypca.
CrpykTypa Kypca U npaBujia peiTUHHIOBON CUCTEMBI.

Pa3nes 1. DiiemeHTHI aaredphl.

YucnoBele MHOXKeCTBa, KoMIiekcHble uncia. Onpenenurenu II u Il nopsakos. Bexropsr:
OCHOBHBIE IIOHATHUS, CKaJISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEIACHUS BEKTOPOB.
AHanuTudeckas reoMeTpus: IpsMas Ha IJIOCKOCTH, KpuBble Il mopsaka. Marpunel: neicTBus
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HaJ MaTpHIlaMM, IIPUBEJIEHUE K CTylIeHYaToMYy BUay U Buay l'aycca. Panr marpuusl. OOparHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JIMHEHHBIX anreOpamdecKux
ypaBHeHul. CoOCTBEHHbIE Uncia U BeKTOpbl. KBagpaTtuunsie GopMbl.

Paspnen 2. ®ynkuusa oaHoii mnepemenHoil. Ilpexnen ¢ynkuuu. HenpepbIBHOCTH
pyHkuumn.

Oynkuus. CriocoObl 3aanus QyHKUUH. DieMeHTapHble QyHkuuu. Ilpenen gpyHkuuu B
touke. OnHoctopoHHUe mnpezaensl. [lpenenst Ha OeckoHeyHOCTH. beckoHeuHO Manble U
0ecKOHEYHO OoJbllne (PYHKIMHU, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O Mpeaeiax.
[lepBrlii M BTOpON 3aMeuaTenbHble Mpeaensl. HempepblBHOCTH (QYHKIMHM B TOYKE M Ha
npoMexyrtke. CBoiicTBa (pyHKIMH, HEMPEPHIBHBIX Ha OTpe3Kax. TOUKM pa3pbiBa QYHKLIUU U UX
Kiaccuukanus.

Paznea 3. InddepenunanbHoe ncuuciaeHue PyHKIMH OJHOI nepeMeHHO.

[IpousBomnas ¢yHKIUK, €€ TEOMETPUUYCCKUA M MEXaHUYECKUW CMBICI. Y PaBHEHUS
KacarenbHOM u HOpMmanu. [IpaBwia muddepenumpoBanus. Tabaua OCHOBHBIX MPOU3BOIHBIX.
HuddepeHurpyeMocTsh (YHKIUU: ONpEIENIEHUEe, TEOPEMbl O CBSI3U HENPEPHIBHOCTU U
mupdepeHuupyeMocTd  (QYHKIMM U C CYyLIEeCTBOBaHWMEM IMpousBojgHOU. [uddepennman
dbyakuuu: ompexaenenue, cBoicrtBa. IlpousBoanas cioxxkHoi (GyHKIUHA. OCHOBHBIE TEOPEMBI
muddepenunanbHoro ucunciaenus: Pomns, Jlarpanxka, Komm. IlpaBuno Jlonurans (packpeitue
HeonpeneneHHocre). [Ipous3BogHble  BBICHIMX — MOPSAKOB. MOHOTOHHOCTH  (PYHKIUU:
onpejiesieHne, HeOOXOIMMbIE U JIOCTaTOYHbIE YCJIOBUA. DKCTpeMyM (QYHKIMH: OIpe/eleHHe,
HEO0OXO0IMMbIE U JIOCTATOUHbIE YCJIOBUS. BBINMYKIIOCTh, BOTHYTOCTh M TOUKH meperuda rpaduxa
GyHKIMM: ONpeaeseHusi, He00X0AUMbIE M JIOCTaTOYHBIE YCJIOBHUS UX cyllecTBOBaHusA. OOmas
cXeMa UcclIeJoOBaHUs QYHKIMH, TOCTPOCHUE UX IPAPUKOB.

Paznen 4. UnTerpajibHoe ucyucjaeHne PyHKIUM OJHOI NepeMeHHOI.

[lepBooOpaznas Qynkmus. Heomnpenenennslii WHTETpad W €ro cBoWcTBa. Tabmuia
OCHOBHBIX UHTErpajioB. MeTO/Ibl HHTETPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBAHUE, METO/T
MOJICTAHOBKM, WHTEIPUPOBAHHUE [0 4YacTsM, MHTETPUPOBAHHE pALUOHAIBHBIX Jpo0eil,
UHTEIPUPOBAHWE  HEKOTOPbIX  HMPPAlMOHAJIbHBIX W TPUTOHOMETPUYECKUX  (YHKIIMM.
OmnpeneneHHblil UHTErpaj, €ro reoMeTpUYecKuil CMbICH, ero cBoiicTBa. Teopema o cpenHeM
3HaueHuu. ®opmyna Herotona-JleliOHuna. 3aMmeHa nepeMeHHO 1 UHTErPUPOBAHUE 10 YaCTSAM B
OTpeJIeIECHHOM MHTErpase. Beluncienue mionaaen miockux Guryp 1 o0beMoB Tell BpallleHus ¢
MOMOIIBIO OTpeAeeHHOro uHTerpaia. HecoOCTBEHHbIE WMHTErpabl: ONpPENENICHUs, CBOMCTBA,
METO/1bl BBIYUCIICHUS.

2 CEMECTP

Paspnen S. InppepenuuaibHoe ncunciaeHue GQyHKIMNA HECKOJIbKUX NepeMeHHBbIX.

OyHkuMM ABYX U OoJiee MEpPEeMEHHBIX: OIpejaeseHue, o0JacTh OIpeaereHus, o01acTb
CYLIECTBOBaHUS, T'€OMETpUYECKass MHTEpIpETalusi, JUHUM YPOBHS, M IOBEPXHOCTU YpPOBHS.
[Ipenen @pynkuuu B Touke. YacTHble IPOU3BOAHbBIE (HA MpUMepe PYHKIUU ABYX MEPEMEHHBIX).
HuddepenurpyeMocTh  QyHKUMU:  ompeneneHue,  CcBA3b  IUPGEepeHIUPYEMOCTH  C
HENpPEpPhIBHOCTHIO M C CYIIECTBOBAHMEM YAaCTHBIX IPOM3BOJHBIX. JlOCTaTOYHBIE YCIIOBHUS
mupdepenuupyemoctd  Gynknuu.  JAuddepennupyeMocts  CloxKHOM  (DYHKIHMH, TOJHAS
npousBojgHas. [uddepenunan @QyHKUMM ABYX IEPEMEHHBIX, €ro HHBAPHAHTHOCTb.
HuddepenurpoBanne (QyHKUMM OJHOM M JBYX IEPEMEHHBIX, 3a/JaHHON HesBHO. YacTHble
pou3BoJHbIe U JuddepeHranpl BhICHIMX MOPAIKOB. TeopemMa O paBEHCTBE CMEIIAHHBIX
MPOU3BOJAHBIX (W11 (QYHKUUMH [JBYX IE€PEMEHHbIX). AHAJIUTHUYECKUNA TMPU3HAK TOJHOIO
muddepenunana. IlponsBoaHas 1Mo HampaBlIeHUIO: ONpeaeeHe, popMmyna i €€ BhIUNUCICHHUS.
I'paguienT u ero cBoiicTBa. OKCcTpeMyMbl (YHKIUU JIBYX IE€PEMEHHBIX: OIpeaeIeHHUs,
HE0OX0JIMMOE U JOCTATOYHOE YCJOBHUS CYLIECTBOBAHHUS JKCTPEMyMa. YCJIOBHBIH 3KCTPEMYM:
onpe/iesieHue, METOJIbl HAaXO0KJIEHUS TOYEK YCIOBHOIO 3KCTpeMyMa (MpsSMOMl METOJ U METOJ]
MHoxuTeneit Jlarpanxka). HauOosibliiee u HaumeHblliee 3HaueHUs1 QyHKIUU IBYX IEPEMEHHBIX B
3aMKHYTO# 00JacTH.

Paspnen 6. KpaTHble HHTErpaJbl.
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JIBOMHOW WHTErpayl: OMNpeNesieHHe, TeOMETPUUECKUA CMBICH, CBOMCTBA. Teopema o
CpPEIHEM 3HAYEHUHN JBOWHOIO MHTErpala. BprumcieHue NBOWHOIO HMHTErpana B JEKapTOBOM
CUCTEME KOOPAMHAT. BbluncieHHe NBOWHOIO HHTErpajia B IOJSAPHOM CUCTEME KOOPJIMHAT.
WNurterpan Diinepa - Ilyaccona. [lpuioxeHus ABOWMHOTO WHTErpajia: BBIUMCICHUE TUIOMIAIN
IJI0CKOM 00acTH, 00beMa MIIMHAPUYECKOTO Tejla, IIIOMA N TOBEPXHOCTH, MACChI IIJIACTUHKH C
3aJIaHHOM IUIOTHOCTBIO, KOOPJAMHAT LEHTPA TSHKECTH IIACTUHKU. TpPOWHOM HMHTErpa:
omnpeneneHue, GU3NIECKUii ¥ TEOMETPUUECKUN CMBICII, CBOMCTBA, TEOpEMa O CPeIHEM 3HAYECHUN
TPOMHOrO MHTErpaja. BeluuciaeHne TpOMHOTO MHTErpaa B JEKAPTOBOM CHUCTEME KOOpAMHAT, B
UWIMHAPUYECKUX U cepuueckux KoopauHaTtax. [lpuioskeHus TpONHOrO HHTErpana:
BbIYMCIIEHUE 00bEeMa, MAcChl Tela ¢ 3aJJaHHON IJIOTHOCTHIO, KOOPJAMHAT LIEHTPa TSHKECTH TeJa.

Paspnen 7. KpuBosinHeliHbIe M OBEPXHOCTHBIE HHTEIPAJIBL.

KpuBonuHelHbIl MHTErpan MO KOOpAWHATaM: OIpeleieHHue, (PU3MYEeCKHil CMbICH, CBOMCTBA.
Boruncnenue kpuBonMHEWHOro uHTrerpana. @opmyna a8  BBIYMCIEHUS pabOThl  IpU
NepeMeleHuN MaTepruaibHOW TOUKH B CUJIOBOM II0JI€ BOJb HEKoToporo mytu. @opmyna ['puna
JUIs BBIYMCIIEHUS KPHUBOJIMHEHHOTO WHTErpajga I0 3aMKHYTOMYy KoOHTypy. HeszaBucumoctsb
KPUBOJIMHEWHOTO MHTErpajia OT IMyTH MHTETPUPOBAHUSA: HEOOXOJUMOE U JOCTATOYHOE YCIOBUE
HE3aBHCUMOCTH, KpUTepHuil He3aBucuMocTH. [loTeHInanpHoe noje, NoTeHuuanbHas QyHKIus 1
ee BbIUMCICHHE. DBblunclieHne KpUBOJMHEHHOIO MHTErpaja, HE 3aBUCSIIEr0 OT IyTH
uHTerpupoBanus. [loBepXHOCTHBIN UHTErpai: onpeeneHne, (PU3nUecKuidl CMbICII, BEIUHUCICHHE B
NeKapToBOi cucteMe koopauHatr. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.
3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 MOPSIAKA.

HuddepeHunanbable  ypaBHEHUs:  OINpEAEIeHHe, MOpsA0K, pelleHue, Teopema
CYLIECTBOBaHUS U €MHCTBEHHOCTH pemeHus. 3agada Komu. uddepennuanbupie ypaBHEHUS ©
paznensgomuMuca nepeMeHHbIMU. OJHOpOoJHbIE ypaBHEHUs [-To mopsaka: ompezeineHue u
MeToJ pemeHus. JIuHelHble ypaBHEHUs [-TO mopsaka: OIpeneIeHue M METOJ PEIICHMS.
VYpauenust bepunymiu: omnpenenenue u Meron peuieHus. Juddepennuanbupie ypaBHEHUS B
MOJIHBIX JuddepeHnranax: onpeaesieHne U MeToJ peuieHus. MHTerpupyronmili MHOXKHUTEIb:
ONpeJiefieHue, CBEJCHHE K YPAaBHEHHIO B NOJHBIX JuddepeHnnanax ¢ [IOMOUIbIO
MHTETPUPYIOIIETO MHOXKHUTEIS.

Paznen 9. InddepenunanbHbie ypaBHeHHs] BTOPOIrO MOPSAKA.

Juddepennnanbable ypaBHEHHsI BTOPOTO HOpPsKa, JOMYCKAIOIIUe MOHMKEHHE MOopsiIKa.
Jluneitnsle nuddepeHnranbable ypaBHEHUSI BTOPOrO MOPsAKA: ONpENeNeHHe, OJHOPOJHBIE U
HEOJTHOPOJHBIC JIMHEWHBIE YypaBHeHus. CBoiicTBa pemeHuid. JluHeliHas HE3aBUCUMOCTh
¢yukuuil. Onpexnenutens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTPYKType OOLIUX pelieHuit
JUHENHBIX OJTHOPOJHBIX U JIMHEHHBIX HEOJHOPOAHBIX AU PepeHInanbHbIX YPaBHEHUH BTOPOTO
nopsiaka. yHaameHTanbpHas CUCTEMa PEHICHU JIMHEWHOTO OJHOPOIHOTO Au(depeHITHATHEHOTO
ypaBHEHHUs BTOPOro nopsiika. JIuHeitHsle oqHOpoAHbIE AU depeHnanbHbe YpaBHEHHUSI BTOPOTO
MOPsIIKA C MOCTOSIHHBIMU Ko3(duumentamu: mMeron Duiepa JUlsl pelieHHs] dTHX YpaBHEHUU.
Jluneitnble HeogHOPOHBIE MU depeHIInaIbHbIE YPAaBHEHUSI BTOPOTO MOPSAIKA C IMOCTOSIHHBIMU
ko3¢ duLmeHTaMu: METOJ MOoJA00pa YaCTHOIO PELIEHUs 3TOr0 ypaBHEHHUS C IPAaBOM 4YacThIO
CHEeMaIbHOTO BHJAa W METOJ BapuallMi MPOU3BOJBHBIX TMOCTOSIHHBIX. JIuHEiiHbIe
muddepeHnraibHble ypaBHEHHUSI n-TO MOPSAJKA: CBOMCTBA PEUICHUH, TEOPEMbl O CTPYKTYpe
oOuiero pemieHus. AJITOPUTM MOCTPOEHHUS OOIIEro pelieHus: JUHEHHOro AudQepeHunaibHOro
YpaBHEHHUS 1-TO MOPsiIKa C MOCTOSHHBIMU KO3 UIIEHTaMU.

Pa3nes 10. Cucremsl audpepeHunaNbHbIX yPaBHEHHUIA.

Cucrempl nHMHENHHBIX JUGdepeHINATbHBIX YpaBHEHHM IMEpBOrO MOPSKA, pEHICHHE
METO0/I0M HCKItoueHus. CucTeMbl JINHEHHBIX AU epeHInanbHbIX YpaBHEHUN [IEPBOro Mopsiaka,
METO/1 Bapualluy IPOM3BOJIBHBIX MOCTOSIHHBIX. CHCTEMBbl JIMHEHHBIX OJHOPOJHBIX YpaBHEHUM
[IEpPBOro MOpsiAKa C MOCTOSHHBIMM Ko3dduuuentamu, meton Oinepa. CUCTEMbl JTHHEHHBIX
HEOJHOPOAHBIX U (depeHIIMATBbHBIX YPaBHEHUH C TOCTOSHHBIMU KO3(PPUIIEHTAMHU.

Paszpnen 11. YUncisioBble H QYHKUMOHAIBHBIE PSAIbI.
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UYucnoBbele psAbl: OCHOBHBIE IOHSATHS, CXOJUMOCThH psna. HeoOXonuMmblil mnpu3HaK
cxoguMmoctu psga. CsoiicTBa cxoasmuxcs psaoB. JlocTaToyHble NPU3HAKH CXOJUMOCTHU
3HAKOIOJIOKUTENbHBIX PSJAOB: MHTErpajbHbIA npu3Hak Kolln; Mpu3Haku CpaBHEHUS PSIOB;
npusHak JlanamOepa; paaukanbubiil npusHak Komm. Psaasr lupuxie. 3Hakoduepeayroniuiics psi:
onpezenenHue, npusHak JleiiOHuna. AOCOJIIOTHAs U YCIOBHAs CXOJMMOCTb 3HAKOIEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psAbl. CTENeHHbIE psJibl: OnpeaenaeHue, Teopema Abensi, HHTepBaj

CXOJUMOCTH, panuyc cxoaumocTH. CBOMCTBa cTeneHHbIX psAaoB. Psaasl Teinopa u MzimopeH%:
o o m- ;=
OnpeJeeHNE, YCIOBHS CXOMUMOCTH pana Teilnopa k ucxomuoi ¢gynkunun. Jlemma = 7!

s VX E€R . Jlocratounsie yemosus cxomumoctu psga Teilmopa. ANTOpPHTM pasioKeHHs

X
YHKIUM B psax Makiopena. OCHOBHbBIE pasjioxkenus (ydkoumii: €, SIX - COSX 1n(1+x)’

I+ x) ,arcigx  arcsInX g pgn Maxnopena. Pasnoxenne Gpynxumii B psix Teiinopa ¢ moMormpio

OCHOBHBIX pa3fiokeHuil. [IpuMeHeHue CTeNeHHbIX pSJIOB: NPUONIMKEHHBbIE BBIYUCICHUS,
npuOIKeHHOE perieHne TuddepeHIanbHbIX ypaBHEHUH.
4 CEMECTP

Pasnen 12. Teopusi BeposiTHocTeil. Ciydaiinble BeJIHYHHbI W HMX 3aKOHBI
pacnpenejaeHus.

[Ipeamer Teopum BepositHocTel. CiydaitHpie COOBITHS. [IPOTHBOIMONOXKHBIE COOBITHS.
HezaBucumpie coOwbitusi. OTHocuTenbHass dactoTa. Kilaccuueckoe © T€OMETPUYECKOE
ONpeEJe/IeHue BEPOSTHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYUCIECHUS
BeposiTHOcTel.  IIpocTpancTBO  3nemeHTapHBIX coObITHil. Kitaccmueckoe —ompeneneHue
BEPOSITHOCTU.  AnreOpa  cOOBbITHIl: TeopeMbl O  BEpPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOIMOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3yrouIux
MOJIHYIO Tpynny. AKCHOMAaTUYECKO€E onpeziesieHne BeposiTHOCTUH. CTaTUCTUUYECKOE OIpe/elIeHNe
BEPOSITHOCTH. YCJIOBHAsI BEPOSITHOCTh. TeopeMbl O BEPOSTHOCTU MPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BepostHOCTh. [loBTOpHBIE McHbITaHus. Dopmyna bepryrm.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. ®opmyna [lyaccona.

[lonatne cnay4allHOM BenMYMHBI. J[MCKPETHBIE M HENPEPBIBHBIC CIIyYalHbIC BEJINYUHBI.
3aKoH pacnpeesieHus ciayd4aiiHoN BennunHbl. OyHKIUS paclpeieseHus], ee CBOICTBa, rpaduxk.
[InoTHOCTH pacrpeneneHus] HENPEepbIBHON CilydalHON BeIMYMHBI (IJIOTHOCTb BEPOSTHOCTH).
@opMyna s BEpPOSITHOCTH IIONMAJAHUSI HENPEPBIBHOM CIydalHOM BEJIWYMHBI B JAHHBIN
MHTEPBAJI, BHIPAXKEHHBII 4epe3 IUIOTHOCTbh BEPOSITHOCTH, M€OMETPUUYECKHI CMBICT (OPMYIIbIL.
bunomuansHoe pacnpenenenue, pacnpeaeneHue Ilyaccona, paBHOMepHOe pacrpesaeieHue,
HOPMaJIbHOE pacrpesiesieHue, SKCIOHEHIUAIbHOE pacipe/leieHUe.

Paszpen 13. MaremaTu4eckasi CTAaTUCTHKA.

[Ipenmer maTemaTnueckod cTaTUCTUKUA. OCHOBHBIE 33/71a4d MAaT€MAaTUYECKOM CTaTUCTHKU.
Bei6opounsiit meroa. Cratuctudeckoe onucanue. Beibopku. ['crorpamMmma u HOJUIOH 4acToT.
Cratuctuueckas (amnupuyeckas) QyHKIUS pacrpeneneHus. BriOopouHble XapaKTEpUCTHKU U
ux pacnpenenenus. CoctosdrenbHble, ((EKTUBHbIE CMEIICHHbIE M HECMEIEHHbIE OLIEHKH
napameTpoB. CTaTUCTUUECKOE CpeHEE, CTaTUCTUYECKasl JUCIIePCUsl U CTaTUCTHUECKOE CpeHee
KBaJIpaTUYHOE KaK TOYEUHbIE OL[EHKHM HEU3BECTHBIX: MaTEMATHUYECKOIO OXKHMJAHUs, JUCIIEPCHUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHMs. JloBepUTEIbHbIE MHTEPBAIbl U UHTEPBAJIbHBIE OLIEHKH.
JloBepuTenbHbIE OLIEHKU HEU3BECTHOI BEPOSTHOCTH MO OosbIIMM BbIOOpKam. [loBepuTenbHas
OLICHKAa MaTeMaTH4eCKOro OKMJAHUS NpU HEM3BECTHOHN nucnepcuu. JloBepuTenabHas OLEHKa
CpEIHEero KBaJIpaTUYHOro OTKIOHeHUus. TouHble BbIOOpouHbIe pacnpenenenus: CrbroneHTa (t-
pacnpenenenue), Pumepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (y’-pacmpeneneHue).
[IpoBepka cTaTUCTUYECKMX TUNOTE3. MareMaTHyecKhe METOJbl IPOBEPKU CTATUCTUUYECKUX
TUIOTE3. DJIEMEHTbl TEOPUH KOPPEISALIUH.

4. O0beM yueOHOMH TUCUUILTHHBI
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Cemectp

Bun yueoHoii padoThI Bcero 1 2 3 4
3E AKam.4. 3E AKam.4. 3E AKam.u. 3E AKam.4. 3E AKam.u.
O0wmas Tpy/10eMKOCTh JMCIHUIIJIHHBI 18 648 5 180 5 180 5 180 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexumm 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[Tpaxtuueckue 3ausarus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTesibHas padoTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KonrakTHast camocTosiTenbHast pabota 0,6 0.4 0 0 0,2
CaMOoCTOSATeIbHOC N3YUEHHUE PA3JIIOB TUCITUTUIAHEI 8,44 303,4 2,34 83,6 2,22 80 2,22 80 1,66 59,8
Bua koHTpoJisi — 3a4eT ¢ OLeHKOoi + +
Bua konTpoJas — 3auer + +
Bua koHTpoOJsi — DK3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — mpoMeKyTo4Hasl aTTeCTalMsI 5 0,8 | 0,4 | 0,4
[TonroroBka k ’K3aMeHy. 71,2 35,6 35,6
Bua uroroBoro KoHTpoJsi: 3a4eT ¢ OLEHKOH IK3aMeH IK3aMeH 3auer
Cemectp
Bun yueoHoii padoThI Bcero 1 2 3 4
3E Actp. u. 3E Actp. u. 3E AcTtp.u. 3E Actp.u. 3E Actp. 4.
O0mas Tpy10eMKOCTh JMCIHIIJIHHBI 18 486 5 135 5 135 5 135 3 81
KonrakTtHas paboTa — ayiMTOPHbIE 3aHATHUS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jlexumm 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
[TpakTuaeckue 3anstus (I13) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocrosiTesibHas padoTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KonrakTHast camocTosiTesbHast pabota 0,45 0,3 0 0 0,15
CaMocTosATeTpHOE U3YUEHUE PA3/ICTIOB UCITUTUTHHBI 8,44 227.43 2,34 62,88 2,22 2,22 1,66
Bua koHTpoJisi — 3a4eT ¢ OLeHKOoi + +
Bua konTpoJs — 3aver + +
Bua koHTpoJsi — Dk3aMeH 2 54 1 27 1 27
KoHTakTHas paboTa — mpoMeKyTo4Has aTTeCTalMs 5 0,6 | 0,3 | 0,3
[TonroroBka k ’K3aMeHy. 53,4 26,7 26,7
Bua nToroBoro KOHTpoJIs: 3ader c onleHKOMH JK3aMeH JK3aMeH 3auer
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIIMHbBI
«O01mas 1 HeopraHu4vecKkass XM MU

1 Heap AMCUMIVIMHBI — TNpUOOpPETEHHE 3HAHUM M KOMIETEHLUUH, (OpMUpOBaHUE
COBPEMEHHBIX MPEACTABICHUHN B 00JIACTH TEOPETUIECKUX OCHOB XUMUU U XUMUU DJIEMEHTOB.

2 B pe3yJsbrare U3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACH 10JI5KEH:

Obnadams CReyONMMHA KOMIETEHIIMAMH W HWHAWKaTOpaMH uX nocTikeHus: YK-1.1;
YK-1.2; YK-1.3;0I1K-1.1; OIIK-1.2; OIIK-3.2; OIIK-3.3; OIIK-3.4.

3nams:

— BJIEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYI;

— OCHOBBI TEOPUN XUMHYECKOW CBS3U B COCIMHEHUSAX Pa3HBIX TUIIOB, CTPOCHUE BEILIECTBA
B KOHJICHCHPOBAaHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XMUMHUYECKHX IMPOLIECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OITMCAHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AIEKTPOIUTOB;

— CTPOEHHE U CBOMCTBA KOOPAMHALIMOHHBIX COCANHEHHI;

— MOJy4YECHHE, XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX HEOPTAHUYECKUX BEIIECTB.

Ymemo:

— BBINOJHIATh OCHOBHBIE XUMHYECKHUE OIEpAMU, OMNPEACNISTh TEPMOIUHAMUYECKHE
XapaKTEePUCTUKH XUMUYECKUX PEAKIIUI U PAaBHOBECHBIE KOHIICHTPAIMU BEIIECTB;

— HCHOJIb30BaTh OCHOBHBIE XMMHUYECKUE 3aKOHBI, TEPMOJMHAMHYECKHUE CIIPABOYHBIE
TaHHBIC 7151 pEIICHUs TPO(eCcCHOHaIbHBIX 3a1a4;

— TPOTHO3UPOBATh BIMSHUE PaA3IWYHBIX (AKTOPOB HA PABHOBECHE B XHUMHYECKUX
peaKkuusx.

Braoemy:

— TEOPETHUYECKUMHU METOJIaMH OIMCAHHSI CTPOEHUS M CBOMCTB MPOCTBIX U CIIOMKHBIX
BEIIECTB HA OCHOBE 3JIEKTPOHHOTO CTPOCHHUS UX aTOMOB M TOJIOKEHHS B MEPUOJAMYECKOU
CHUCTEME XUMUYECKUX IJIEMEHTOB;

— OCHOBHBIMH HAaBBIKAMHU PA0OTHI B XUMHYECKOH JTab0paTopuu;

— OSKCTIEPUMEHTAIHHBIMH METOJIAMH OTIPEJCICHUSI HEKOTOPBIX (PHU3UKO-XMMUYECKUX
CBOMCTB HEOPraHUYECKUX COCTMHEHHUI.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BosHoBBIE CBOICTBA MaTepHaIbHBIX OO0BEKTOB. YpaBHeHue nae¢ bpoinsa. CooTHoreHne
HeonpenenenHocrei ['eiizendepra. Ilonsrue o kBaHTOBON MexaHuke U ypaBHeHuH [lIpenunrepa.

1.2 Ilepuoanyeckuii 3aKOH ¥ IEPUOANYECKAS] CUCTEMA.

CoBpemenHas popMyIupoBKa MEPHOAUUECKOTO 3aKoHa. [lepuoandeckas cuctema u €€ CBSI3b CO
CTPOCHHEM aTOMOB. 3aIlOJTHEHHE AJICKTPOHHBIX CJIOEB M O0OJIOYEK aTOMOB B IMEPHOJIUYECKOU
cucteme snemenToB .M. Mennaeneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.

Crenenn OKuUCIICHHUS. BaxHeWIne OKUCIUTENIM ¥ BOCCTAHOBHTENIN. BakHEHIHe CXEeMbI
MPEBPAILEHUS BEUIECTB B OKUCIUTEIIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIUSX.
1.4. XumMuueckasi CBs3b U CTPOECHUE MOJICKYJI.
KoBaneHntHasi CBsA3b, OCHOBHBIE MOJIOKEHUSI METOJA BAJICHTHBIX CBA3EU. PaccmoTpeHue cxem
MEepPEKPhIBAHUS ATOMHBIX OpOHWTANIe TpH 00pa30BaHUMU CBsI3eW B MoJieKynax. [ mOpumamzamms
BOJIHOBBIX (DyHKIHMI. OCHOBHBIE TIOJIOKEHUS METOJa MOJICKYsIpHBIX opoutaneir (MO JIKAO).
Meton T'winecnu. OOmmue cBeAeHHS O KOMIUIEKCHBIX COEIMHEHHSX, WX CTPOCHHUE.
MexmounekylsipHas U BHYTPUMOJIEKYJISIpHAsi BOJIOPOAHAsS CBs3b. IOHHAS CBSI3b KaK MpEAeIbHbIN



cilydail KOBaJIEHTHOM cBsizu. OOmIMe MpeACcTaBlIEHUS O MEKMOJEKYIIPHOM B3aUMOJIEHCTBUU:
OPHEHTAIIMOHHOE, HHAYKLIIMOHHOE, JUCIIEPCUOHHOE B3aUMOJACHCTBHUS.

1.5. IlonsATHE O XUMHUYECKOW TEPMOAUHAMUKE.

Tepmoaunamuueckue (GYHKIMM COCTOSIHUA (XapakTtepuctuueckue (GyHKuuu). BHyTpeHHss
SHEPrusl U SHTANbMUS, UX (PU3HUECKUN CMBICI. TepPMOXUMHS U TEPMOXUMHUYECKHUE YPAaBHEHHS.
3akoH ['ecca u cnenctBus u3 Hero. [lonarue o0 sHTponuH, aOCOMIOTHAS SHTPOIHUS U CTPOCHUE
BEIECTBA. VI3MeHeHNe SHTPOINHU B Pa3JIMYHBIX IIPOLIECCAX.

1.6. [TonsiTHE O XUMUUYECKOU KMHETUKE. XHUMHYECKOE PAaBHOBECHE.

OpHocTanmuifHBIE W CJOXKHBIE PEaKIMU. 3aKOH JeWcTByromux Macc. KOHCTaHTa cKOpocTH
peakuuu. MOoJIEKyIIpHOCTh U MOPSJIOK peakuu. 3aBUCHUMOCTb CKOPOCTHU pPEAKIUU OT
TEMIIEPATYPbI; SHTAIBIIUSA AKTUBALUNA. | OMOT€HHBIN U F€TEPOrE€HHBIN KaTalu3.

HctunHoe U kaxyieecs paBHoBecus. KoHcranTa xuMuueckoro pasHoBecusi. CmeleHue
XMMHUYECKOT0 paBHOBecusl, npuHuui Jle-IlaTense — bpayna.

Ouneprus ['u06ca, ee cBA3b ¢ HTponueil U sHTaIbNUeld. Ou3nueckuil CMBICI YHEPTUU
['u006ca. DHTpOnMMHBIA M SHTANBNUUHBIA (akTopbl npouecca. Cs3b AG’; ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOopEel. PaBHOBECHS B pacTBOpax.

[Ipouecchl, compoBoXkaawmomue  OOpa3oBaHHWE  JKUIKUX  HCTUHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOLMMPOBAHHBIE U HEACCOLMUPOBAHHBIE SJIEKTPOJIMTHI.
Crenenr auccounmanuy. KoHcTaHTa aguccoundanuy. PaBHOBecHMe B CHCTEME, COCTOSIIEH U3
HACBILLIEHHOTO pacTBOpa MaJOpacTBOPUMOIrO 3JIEKTPOJIMTA M €ro KpUCTaJuloB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX COeIUHEHHUI. PaBHOBEeCcHE nuccoaliy BOJIbl, HOHHOE MPOU3BEICHHE
BOJIbI U €r0 3aBUCUMOCTH OT Temnepatypsl. [llkana pH. ['mapomaus coeil.

Pa3zoen 2. Heopranmieckas Xumust

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

Bonmopon-nepBelii 371€MEHT MEPUOAUYECKON CHCTEMBI, €r0 JABOMCTBEHHOE IOJIOKECHHUE.
Onementsl 1-2 u 13-18 rpynn nepuoanyeckoid CUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHUU
AJIEKTPOHHBIX KOHGUIypalui, BEIUYUH PpAJAUYCOB, DSJIEKTPOOTPULATEIBHOCTH M JHEPrUU
MOHM3alUU aTOMOB. TUIIMYHBIE CTEIIEHN OKUCICHUS. XMMUYECKHE CBOMCTBA IPOCTHIX BEILECTB.
3aKOHOMEPHOCTU B CTPOCHUH U CBOMCTBaX OCHOBHBIX THUIIOB COEIMHEHHH, UX MOJIy4YEHHUE.
[Ipupoauble coeqMHEHMS], [TOJIyY€HUE U IPUMEHEHHE.

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

OnemeHTsl 3—12 Tpymnm NEepUOAUYECKOM CHCTEMbI. 3aKOHOMEPHOCTH B H3MEHEHHH
AJIEKTPOHHBIX KOH(PUTYypaluii, BEIUUYHUH PaJNyCOB, SHEPTUU MOHMU3AIINH, XapaKTEPHBIX CTEICHEN
OKHUCJICHHS, KOOPJAMHAIIMOHHBIX 4YHcel aToMoB. IlpupoaHble coeauHEHMs, TOIy4Ye€HUE U
COIOCTaBJIeHUE (PU3MUECKUX M XUMUYECKHUX CBOMCTB MPOCTHIX BemecTB. CTpoeHue 1 CBOKCTBA
OCHOBHBIX THUIIOB coeiMHEeHUN. OcoOeHHOoCTH f- 371eMeHTOB.

4 O0beM yueOHOM TMCHUITHHBI

Beero CemecTp
Bun yueOHo# padboThl 1 2
3E Akan. 4. | 3E | Axam. 4. | 3E | Akan. 4.

OO0I111ast TPy I0EMKOCTE AUCIUILIHHBL 12 432 7 252 5 180
KonTakTHasn adora —

ayanTOpHIC 3aHﬂTPM: 6,23 224 | 356 | 128 | 2,67 96
Jlexuyn 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
CaMmocTosiTe1bHasi padoTa 3,77 136 2,44 88 1,33 48
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KoHnTaktHas CaMOCTOSITeIIbHAS i i )
pabora 3,77 2,44 1,33
CamocrosiTensHOE H3y4deHue 136 38 48
pa3eiioB TUCIMILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTtakTHas pabota — 0.8 0.4 0.4
POMEKYTOUHAsSL ATTECTAIIUS 2 ’ 1 ’ 1 '
[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Buja uTOoroBoro KOHTpOJIA: IK3aMEH IK3aMeH
Cemectp
Bua yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
O011ast TPYI0EMKOCTD AUCIUILIHHBL 12 324 7 189 5 135
KonTakTHasn padora-
Ay MTOPHbIE 3ANSTHS: 6,23 168 3,56 96 2,67 72
Jlexuyn 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausatus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CaMmocTosiTe1bHasi padoTa 3,77 102 2,44 66 1,33 36
KoHnTakTHas CaMOCTOSITeIIbHAS i ) )
pa60Ta 3,77 2,44 1,33
CamocTosiITeTbHOE H3y4YeHue 102 66 36
pa3eiioB TUCIUILTAHBI
Buabl koHTpOJIS:
JK3aMeH 2 54 1 27 1 27
KonrakTHas pabora -
HPOMEXKYTOYHAS aTTECTAIUS 2 0.6 1 03 1 0.3
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Bua nToroBoro KOHTpOJIsi: IK3aMeH IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI

«OpraﬂuquKaﬂ XUMUA»

1 Heap AucuMIIMHbBI — IPUOOpPETEHUE CTYACHTAMH 3HAHUNA O CTPOCHUH OPraHUYeCKUX

COCIUHCHMUIA,

OCHOBHBIX XHUMHUYCCKUX

CBOMCTBAaX Ppa3JIMYHbIX

KJIaCCOB

COCIIMHEHUH M METOJIaX UX MOJyISHHS, KaK MPOMBIIIJICHHBIX, TaK U JJa00PaTOPHBIX.
2 B pe3yabTaTe H3yYeHUs THCHUTIHHBI 00YYAIOIIHIICS TOJI/KEH:
Obnadams CReyONUMUA KOMIETEHIIUAMH W WHAWKaTOpaMu uX nocTikeHus: YK-1.1;

VK-1.2; VK-1.3; OIIK-1.1; OIIK-1.2; OIIK-3.2; OIIK-3.3; OIIK-3.4.

3nams:

OPraHUYECKHUX

— TCOPECTHUYCCKHUE OCHOBBI CTPOCHUA H CBOMCTB Pa3IMYHBIX KJIIACCOB OPraHUYCCKUX

COCTMHCHMI,

—  Cc1IocoObl MOJIy4YCHUA W XUMHUYCCKUC CBOICTBA OCHOBHBIX KJIaCCOB OpPraHn4cCKux

COCTMHCHMI,

— OCHOBHBIC MECXaHHU3MBbI ITPOTCKAHUA OPraHNn4CCKHUX peaKHHﬁ;

Ymemn:
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— MPUMEHSTh TEOPETUUYECKUE 3HAHUS Ul CHHTE3a OPraHMYECKUX COEIMHEHUH Pa3IMyHbIX
KJ1acCOB;
— aHAJIM3UPOBATh U MPEACKA3bIBATH PEAKIIMOHHbIE CBOMCTBA OPraHUYECKUX COCTMHEHHIA;
— COCTaBJISITh CXEMbI CHHTE3a OPraHMYECKUX COSJMHEHUH, 3a[JaHHOTO CTPOEHHUS;
Braoemy:
— OCHOBaMH HOMEHKJIATYphl M KJIaCCU(PUKALIY OPTaHUYECKUX COECIMHEHUIA;
— OCHOBHBIMU TEOPETUUECKUMHU IPEJICTABICHUSAMH B OPraHUYECKON XUMUM;
— HaBbIKaMH 00OCHOBAHUS PallMOHAIBHBIX CIIOCOOOB MOIYYEHUS] OPraHUYECKUX BEIIECTB.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. Teopus xumuueckoeo cmpoenus u Hacvlujernvie y2neeo0opoovl (VB).
I.1. [Ipupoa xuMHUUECKOH CBSI3U
[Ipupona xoBaneHnTHOUM cBs3u.  Dopmynel Jlsronca. DopmanbHbil 3apsan. Teopus
rudpuanszanuu AO. Teopus OTTaIKKMBaHUS NEKTPOHHBIX Map BajdeHTHOH obosouku (ODIIBO) u
dhopma MosIeKys. ATOMHO-OpOUTaBHBIE MO, DG (dEKTh B oprannueckoin xumu. [loHsTre o
MEXaHHU3Me XUMHUYecKo peakuuu. IIpomexyTodyHble COEIMHEHHS M YacCTHIbI OpPraHUYECKUX
peaKuui.
1.2 AnkaHnbl
l'omonornueckuit  psin.  M3omepus.  Homenknatypa.  CrnocoObl  MOJIydeHUS.
[IpoctpancTBeHHOE U ANIEKTpOHHOE cTpoeHHue. Pusznueckue cBoiicTBa. OOIas XxapakTepuCcTUKa
peaknrorHou criocodbnoctu. [loctymar Xammonaa..
1.3 Crepeousomepust
Tunel crepeon3oMepoB: KOHPOpPMEpPHI, T€OMETPUYECKHE H30MEPBI, SHAHTHOMEPHI.
OnTuueckass u3oMepusi. XUPaJbHOCTb. OHaHTHOMEphl. Panemunueckas cmech. CrocoObl
MIPOCTPAHCTBEHHOTO HM300pa)K€HUs ONTHUYECKUX H30MepoB. OTHoOcHUTeNbHAs U aOCOIIOTHAs
koHpurypauuu. Ilpoexunn ®umepa. D,L-Homenknarypa. R,S-Homenxiarypa. [lonstue o0
ONTUYECKON aKTUBHOCTU COEIMHEHUH C IBYMSI ACHMMETPHUUYECKUMHU LIEHTPAMH.
1.4 IukiroamkaHbl
I'omonoruueckuit psa. U3omepus. Homenkiarypa. CniocoObl nosnyuenus. Kondopmanuu.
Tunsl HanpspkeHu B ukiax. Gusndeckue cBoKcTBA. Peaknuy NMKII0aIKaHoB.
Pa3zoen 2. Henacviuennvie yeneso0opooul.
2.1. AnkeHnsl
l'omonornueckuit  psin.  M3omepus.  Homenknarypa.  CrocoObl  MOJIydeHHS.
[IpocTtpancrBenHoe cTpoenue. dusnueckue cBoiicTBa. Peakunm ankeHoB.

2.2 AnkuHbI

l'omonornuecknit  psan.  M3omepus. Homenkiarypa. CrocoObl  MOJTy4EHHUS.
[IpocTpaHCcTBEHHOE U PIEKTPOHHOE CTpoeHHEe. PU3nuecKue cBoicTBa. Peakiuu ankuHoB.

2.3. AnkagueHsl ¥ TIOJIMEHBI

[lonste o mnepunukindeckux peakuusx. [omonoruueckuit psan. Kiaccudpukanus.
N3omepus. Homenkmarypa. CrocoOsl momydenus. Peakmwm 1,3-ankamuenoB. IlonsTtue o
nepunukiInyeckux peakuusax. Hukmonpucoenunenue.. Ocobennoct peakuuit unsca-Anpaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopuu apoMaTHUHOCTH.

CoBpemeHHbIE NPEJICTaBICHHS O CTPOCHUM OeH30s1a. ApoMaTHYeCcKUil XapakTep OeH3o.1a.
OHeprus conpspkeHus. OOLMe KpUTEPUH apOMATUIHOCTH.

3.2 Coenunenust 0€H30JILHOTO psifa

Nzomepus. Homenknarypa. CriocoOsl mosrydenusi. [IpocTpaHcTBEHHOE W 3JIEKTPOHHOE
ctpoenne. Puzndeckue cBoicTBa. O0mas XapakKTepPUCTUKA PEAKIIMOHHON CTIOCOOHOCTH.

Pa3zoen 4. I'anoecenonpoussoonvie. Cnupmeol, penonvt, npocmuole 3Qupol.
4.1 'anoreHONnpou3BOIHbIE
Knaccudukanus. Homenknarypa.
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Anxun- w ammwirainoreHunsl.  M3omepus. Howmenkmarypa. CrocoObl  moJTydeHHs.
[IpocTpancTBEHHOE U 2IEKTPOHHOE cTpoeHue. DHu3ndeckue CBONCTBA.

Peakuuu HyKI€O(QWIBHOTO 3aMEIIeHHUs M OTUICIUICHUS. BUMONEKyIspHBI MeXaHU3M
HYKJIEO(UIBHOTO 3aMerieHus (Sn2).

MOHOMOIEKYISIPHBIN MEXaHU3M HYKJICO(UIbHOIO 3aMenieHus. Peakiuu oTieniaeHus. -
OmumunupoBanue. Mexanusmbol E1 u E2. Apomaruueckue rajaoreHonpou3BoiHble. MexaHu3Mm
3aMeIleHusl TajJoreHa B aKTUBUPOBAHHBIX TrajoreHapeHax (Sn2 apom). HeaxktuBupoBaHHbBIE
raJIOr€HONPOU3BOIHBIE APOMATUYECKUX YIJIEBOJAOPOJOB; APUHOBBIN MEXaHU3M 3aMEIlCHUS
raJioreHa.

4.2 DneMeHTOpraHu4eCKue COCTMHCHUSI.

XapakTepucTuKa CBA3EH yriaepoA-3IeMEHT B 3aBUCHUMOCTH OT IOJIOKEHMSI dJ€MEHTa B
[Tepuonnueckoit cucreme >JaeMeHTOB. MeTtamiopranuueckue coeauHeHus. HomeHknarypa.
CriocoObl MOJIydeHHUs] JUTHI- M MarHuilopraHudeckux coeauHeHui. Peakuus ['punbspa,
MexaHu3M. CrtpoeHue peakTuBoB ['punbspa. X peakuuu ¢ COEIMHEHHSIMH, COJCpPKAIIUMHU
aKTUBHBIN aTOM BOJIOPO/a: KMUCIOTaMH, CIUPTaMU, aMUHAMH.

4.3 CnupTsl.

OpnoatoMuble cnupThl. Kiaccupukanmuss u  HomeHknarypa. CrnocoObl MOITydeHUS.
[IpocTpaHCTBEHHOE U MIEKTPOHHOE CTPOECHUE. XMMHUYECKHE CBOMCTBA.

4.4 ®enonbl

Knaccupukauus um HoMmenkiatypa. CnocoObsl monydeHus. Dusnueckue CBOMCTBaA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA

4.5 IpocTsie a3pupbl

Knaccudukanus u Homenknatypa. CnocoObl mnosydeHus. Du3nyeckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 2JEKTPOHHOE CTPOEHUE. XUMUYECKHUE CBOWCTBA.

4.6 DniokcucoeIMHeHus

W3omepuss.  Homenknatypa.  CnocoObl  mnosydeHus.  Dusmyeckue  CBOWCTBA.
[IpocTpaHcTBEHHOE U 3JEKTPOHHOE CTPOCHHME OTHUICHOKCHJA. XHUMHUYECKHE CBOICTBA.
MexaHu3Mbl peakuuil UM HallpaBJIEHUE pPAacKpbITUs Kousiblia. [IprMeHeHue B NpPOMBIIUIEHHOM
OpraHUYECKOM CHUHTE3E.

Pazoen 5. Anvoecuovl, kemonwl. Kapb6onosvie kuciomol u ux npoussooubie.

5.1. Anprierusibl 1 KETOHBI

Knaccudukamms wu wHomenknarypa. CmocoOsl momydeHus. Dusmyeckue CBOMCTBA.
[IpocTpanCTBEHHOE U 3JIEKTPOHHOE CTpOEHUE. XUMUYECKHUE CBOKCTBA.

5.2 O1HOOCHOBHbBIE KApOOHOBBIE KHCIIOTHI.

Knaccudukanus wu Homenkinarypa. CnocoObl mnonydenus. [IpoctpaHcTBeHHOE U
3NEKTPOHHOE cTpoeHue. duznueckue cBoicTBa. XUMUYECKUE CBOMCTBA.

5.3 OyHKUMOHANBHBIE MPOU3BOJHBIE KApOOHOBBIX  KHUCJIOT:  TajOr€HAHTHJIPH/IbI
(auuransoreHu 1bl), aHTUAPUAbI, CIOKHBIE FIPUPBL, AMUbI, HUTPUJIBL.

Croco6p1 momyderusi. OCcoOEHHOCTH TPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTPOCHMSL.
Baxneitmme cBoiictBa. Peakumm N- u  O-anunupoBaHusi. WX MexaHu3Mmbl. KeTeHbl u
JTVKETCHBI.

5.4 MHOrooCHOBHbIE KapOOHOBBIE KUCIIOTHI.

JlkapOOHOBBIE KHCIIOTHI KMPHOTO U apoMaruyeckoro psna. Homenknarypa. CrnocoOsl
nonyuenus. duzndeckne U XuMudeckrue cBoicTBa. ManoHoBbiit 3¢up. [lomyuenue. Ctpoenue,
CH-KucnotHocts. Peakuuy KOHJEHCAlMM MajOHOBOTO 3GuUpa M MAJIOHOBOM KHCIOTHI C
aJbJIeTUIaMU.

5.5 3ameménnple KapOOHOBBIX KUCIIOT.

INanoreno3ameniennsie kucnothl. Kiaccudukanusa u Homenkiiarypa. CrnocoObl nosrydyeHus
O- © [-TaJOTEeHO3aMEIICHHBIX KHUCIOT. XHMHYECKHE CBOMCTBA. [ MAPOKCUKUCIOTHI:
Kjaccuukanus U HoMeHkinatypa. CnocoObl moiydeHus. OcoOeHHOCTH CBOMCTB o-, f-, v-
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TUAPOKCUKUCTOT. JIakTOHBI. AMUHOKHCIOTHL. CriocoObl momydeHus. Ctpoenue. Baxueimme
¢buznueckrue u XMuMHUYECKUE CBOMCTBA.

Pazoen 6. Azomcooepocawue.

6.1. Hutpocoenunenus

Knaccupukanus wu Homenkinarypa. CnocoObl mnonydeHus. [lpocTpaHcTBeHHOE U
3JIEKTPOHHOE CTpoeHue. XHUMHUUYECKHE CBOMCTBAa. TayToMepus MEPBHUYHBIX M BTOPUYHBIX
anudaTuuecKuX HUTPOCOEMHEHUH. Peakiun.

6.2. AMuHBI

Knaccudukanms wu Homenknatypa. CrnocoObl monydeHus. DPu3nyueckue CBOMCTBA.
XHAMHUYECKNE CBOWCTBA.

6.3 A3a- 1 1Ma30COETMHEHUS

[lonyuenue aua30COeNMHEHUI peakiueil AMa30TUPOBAHUA: YCIOBUS IPOBEACHUS
peakuMu MW MEXaHHU3M; pa3iuyusg B YCTOMYMBOCTH HACBHIIIEHHBIX U apOMaTHYECKUX
nuasocoeMHeHni. ®dusnyeckre cBOWCTBA. [IpOCTPaHCTBEHHOE M BJIEKTPOHHOE CTPOCHHE
apoOMaTUYECKUX JIMa30COEAUHEHUN B 3aBUCUMOCTH OT pH cpesbl, TayroMepHble MpeBpalieHHUS.
Xumuueckue cpoiictBa. Azocoueranue. [lonyuenue u npumenenue azacoequueHuid. CUHTE3.

4 O0beM yueOHOI 1 CIUIIIHHBI.

Cemectp
Bcero
Bl yueGHOM paboThI 2 cemMecTp 3 cemecTp
3E Axan 3E Axan 3E Axan.
9. . 4. 9.
OO61ast TpyI0€MKOCTh TUCITUTUTHHBI 8 288 3 108 5 180
KonrakTHas padoTa — ayIuTOpPHBIE 3,11 112 133 48 1,78 64
3aHATHS:
Jlexuu 1,33 48 0,44 16 0,89 32
[TpakTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 3,89 140 1,67 60 2,22 80
KonrtakTHas camocrositenbHas paboTa 0.4 0.4 20
glmmK uz VII onsa 3au / 3au c oy.) 3.89 1,67 2.2
aMOCTOSITEILHOE U3yUCHUE PA3/ICIIOB 139.6 59.6 )
JUCIUTLINHBI
Buabl KOHTpOJIS:
Buo konmpons uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KonTtakTHas pabota — mpoOMEXyTOUYHas
0,4 - 0,4
arTecTanus 1 - 1
[TonroroBka K 3K3aMeHy. 35,6 - 35,6
3auér ¢
Bua nToroBoro KOHTpOJIsi: - IK3aMeH
OLIEHK O
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Cemectp
Bcero
Bt yueGHOM patoTI 2 cemecTp \ 3 cemecTp
3E Actp. 3E Actp. 3E Act
q. 9. p. 4.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 8 216 3 81 5 135
KonrakTHas paboTa — ayIuTOpPHBIE 3,11 84 1,33 36 1,78 | 48
3aHATHS:
Jlexuu 1,33 36 0,44 12 0,89 24
[TpaxTuueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie pabots! (JIP) - - - - - -
CamocrosiTeJibHas paboTa 3,89 105 1,67 45 2,22 | 60
KonrtakTHas camocrositenbHas paboTa 0.4 0.4 60
ommkt 2 Mool swncon) ) 3a | 167 | — | 22
" YACHHE pasier 104,6 44,6 -
JTUCIUTLIAHBI
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KoHTakTHas pabota — TpPOMEKYTOYHAS
0,3 - 0,3
arTecTanus 1 - 1
ITonroroBka K 3K3aMeHy. 26,7 - 26,7
3auér ¢
Bua nToroBoro KOHTpOJIsi: - IK3aMeH
OIIeHKOM

AHHOTaNUA padoyeil NPOrpaMmbl AUCUUIIMHBI
«Du3zuKa»

1. Heap AUCHUIUIMHBI — TPUOOpETEHHE OOYYArONIUMUCS 3HAHUK 10 OCHOBHBIM
paznenam (GU3UKH U YMEHHUIO IPUMEHSTH UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUIUIMHAX.

2. B pe3yabTaTe H3y4eHUs JUCUUILIUHBI 00y4aIOIMIACH JOJI2KEeH:

Obnadams CleTyIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaMHU UX TOCTH)KCHUS:

OIlIK-1.1; OIIK-1.2; OIIK-3.2; OIIK-3.3; OlIK-3.4.

3nams:

- (Qu3myeckre OCHOBBI MEXaHUKH, (U3UKH KOJeOaHUNW UM BOJH, IJIEKTpUYECTBA HU
MarHeTusMa, OJJICKTPOJMHAMHUKH, CTATUCTUYECKOW (U3MKK M TEPMOJIMHAMHKH, KBAHTOBOM
¢buzuky;

- cMbICT (QyHIAMEHTATbHBIX (U3UYECKUX 3aKOHOB, MPHUHIMIIOB W TIOCTYJIATOB, WX
(hOpMYTUPOBKH U TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b HIMPOKOTO Kpyra (pu3nyueckux SIBICHUM C (yHIaMEHTAJIbHBIMU MPUHIUIIAMUA U
3aKOHaMHU (DU3UKH; OCHOBHBIE METO/IbI PEIICHUS 3374 110 OMTMCAHUIO0 (PU3NUECKUX SIBJICHUM;

- METOJIbI 00pPabOTKH pe3yIbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHSTh TEOPETHUECKUE 3HAHUS W IKCIICPUMEHTAIbHBIE METOIbI UCCIEAOBAHUS TIPU
pelieHny npodeccuoHalbHbIX 3a1a4;

-IPOBOJIUTH PacuéThl, OCYIIECTBIIATh AHAJIU3 U Ha OCHOBE 3TOr0 JejaTh 0OOCHOBAHHBIE
BBIBO/IBI;

- QHAJIM3UPOBATH PE3YJbTATHl HAOIIOACHUHN 1 SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB ¥ TIPUHIIUIIOB (PU3HKH;
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- OINpeAeNsATh XapakTep (U3NYECKUX IMPOIECCOB IO KOMIUIEKCY IKCIEPUMEHTAIbHOU
nH(pOopMaLUU IPU MOMOLIY IpaduKOB, TAOIUI] U YPAaBHEHUH;

- MPEACTaBIATh 00PaOOTAHHYIO SKCIIEPUMEHTAIbHYIO U TEOPETUUECKYI0 MH(OPMALIHIO B
YCTHOW M MUCbMEHHOU (hopMe, B TOM YHCIIE€ C MCIIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:

- HaBbIKAMH pabOThI C IHUPOKUM KPYTOM (PU3HUECKUX TPUOOPOB U 000PYA0BAHNUS;

- HaBBIKaMH 00OCHOBAHMS CBOMX CYKJICHUU U BBIOOPA METO/Ia UCCIICIOBAHMSL.

3. Kparkoe cogep:xaHue JTUCUMIJIMHBI.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Ilpenmer ¢usuku. Metoapl (U3MUECKOTO MCCIEAOBAHUS: OIBIT, THUIOTE3a,
skcnepuMeHnt, Teopus. llpenmer kuHematuku. IlepemelieHue, CKOpOCTb, YCKOpEHHE.
Kunemarnueckue XapakTepuCTUKU BpaIaTeIbHOTO IBUYKEHUSI.

1.2. 3akonbl HproTOHA. 3aKOH BCEMUPHOIO TATOTEHHUS. 3aKOH BCEMUPHOIO TATOTEHUS.
JIBro>keHue Tena nepeMeHHoN Macchl. Y paBHeHust Memepckoro. @opmyna [{nogKoBCKoro.

1.3. Yopyruit 1 Heynpyrui ynapel mapoB. MOMEHT MHEpPIUHM MaTepUATBHOW TOYKU U
TBEpOro Tena.

1.4. Kunematuka rapMoHW4eckux KoJjeOanui. [uddepenumanbnoe ypaBHEeHUE
rapMoHU4ecKkux kosiebanuil. [loHaTre o 3aTyxaromux U BIHYKJIEHHBIX KoJieOaHUsX. BoiHoBoe
NBUKEeHHE. BOIHBI IpoA0IbHBIE U TONIEPEYHBIE.

Pa3zoen 2. Monexynapnas ¢huzuxa u mepmoounamuxa.

2.1. DneMeHTHl TEPMOJUHAMHKKA W (U3UYECKON KHUHETUKH. HjeanbHBId Tas3.
Pacnipenenenne bonpimana u ero obmedusnueckuii cMmpici. Peanbnblii Ta3. YpaBHeHue Ban-
nep-Baabca.

2.2. Tepmoaunamuueckuii wmeton B (usuke. PaBHoBecHble cocrosiHus. Hauana
TepMOIMHAMUKU. [{UKIIbl. DHTpONUS U €€ CTaTUCTUYECKOE TOJIKOBaHHUE.

2.3. Snenue nepenoca. JAuddy3usa. 3akon duxa. TermmonpoBoaHocTs. 3akoH Dyphe.
Buyrpennee tpenue (Bs3kocTb). 3akoH HpioToHa.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.

3.1. 3akon Kynona. Teopema Octporpanckoro-I'aycca. Humonb. JudnekTpuku B
AJIEKTPOCTATUYECKOM IOJIE.

Pa3zoen 4. Dnekmpomacnemusm.

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

4.2. MarneTuku. DNeKTpoMarHuTHas UHAYKUus. Y paBHeHne MakcBesia.

Paszoen 5. Onmuka.

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

5.2. Termosoe usnyuenue. 3akoH Kupxroda. ['unoresa [1nanka. KBantoBoe o0bsicHeHNE
TeroBoro u3nydenus. Dpdext Komnrona.

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

Pazoen 6. Dnemenmuor keanmosoi ghusuxu.

6.1. T'unore3a ne bpoiina. BonnoBoe ypaBuenue lllpeaunrepa s cTanMOHapHBIX
cocrosinuil. OnbiTel Ll Tepua-I'epnaxa.

6.2. Mnoroanektponnbiii atoM. Oddextr 3eemana. I[lpuamun Ilaynu. KsantoBbie
crarucTuyeckue pacrpenaenenus boze-OitHireiina 1 ®epmu-/Jupaxa. @oHoubl. 3akoHsl [ledas
1 DUHIITEHHA.
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4. O0beM yueOHOMH THCUMTIIHHBI

Cemectp
Bcero
Buj yae6noit paboThl Ne2 Ne 3
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 10 432 4 216 6 216
KonrakTHas paboTa — ayIuTOpPHBIE 3,5 128 13 48 22 30
3aHATHA:
B TOM 4HcJe B (popMe NpaKTHYECKOH
NOJATOTOBKH ) ) ) ) ) )
Jlexuu 1,3 48 0.4 16 0.9 32
B TOM 4ucie B popMe NpaKTUIECKOM
MOITOTOBKH ) ) ) ) ) )
[TpaxTuueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4ucie B popMe NpaKTUIECKOM
MOITOTOBKH ) ) ) ) ) )
Jlaboparopusie padboTs! (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4ucie B popMe MpaKTUIECKOM
MOITOTOBKH ) ) ) ) ) )
CamocrosiTeJibHAas padoTa 4,5 232 1,7 60 2,8 100
KonrakTHas camocrositenbHas pabota - - -
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 4,5 160 1,7 60 2,8 100
JUCLUIIMHBI
Buabl KOHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTtakTHas pabota — HpoMexyToyHas 0.4 0.4 0.4
arrecraunus 1 1 1
[ToaroToBka K 3K3aMeHY. 35,6 35,6 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Cemectp
Bcero
Bun yuebnoit paboTsl Ne 2 Ne 3
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61asi TpyA0€MKOCTh TUCIIUTUTHHBI 10 324 4 162 6 162
KonrakTHasi padoTa — ayIuTOpPHBIE 3,5 96 13 36 22 60
3aHATHSA:
B TOM 4HcJje B (popMe NpaKTHYECKOH
NOJATOTOBKH ) ) ) ) ) )
Jlexkun 1,3 36 0.4 12 0.9 24
B TOM 4ucie B popme NpaKTUIEeCKOM
MIOATOTOBKU ) ) ) ) ) )
[TpaxTnueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4ucie B popMe NpaKkTUIECKOM
MOATOTOBKH ) ) ) ) ) )
Jlaboparopusie padots! (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4ucie B popMe NpaKkTUIECKOM
MOITOTOBKH ) ) ) ) ) )
CamocrosiTesibHas paboTa 4,5 120 1,7 45 2,8 75
KonrtakTHas camocrositenbHas paboTa 4,5 - 1,7 - 2,8 -
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IIpooonscenue mabauyvl

CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 120 45 75
JUACIUATIINHBI

Buabl KOHTpOJIA:

JK3aMeH 2 54 1 27 1 27
KonTtakTHas paboTa — HpoMexyToyHas 0.6 0.3 0.3
arrecTaunus 2 1 1
[ToaroToBka K 3K3aMeHY. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«IKOJIOrus»

1 Heap aucuumimHbl — cGOPMUPOBATH Y CTYACHTOB IPEICTaBICHUE O COBPEMEHHBIX
9KOJIOTMYECKUX MpolieMax, 0 (U3MKO-XUMUYECKUX MpoleccaX, MPOTEKAOIIUX B Pa3IUYHbIX
KOMIIOHEHTAaX OKpY)KaloIlel cpelpl M O CTENeHH AaHTPOINOIE€HHOTO BO3JIEHCTBUS Ha JTH
MIPOLIECCHI; BHIPA0OTaTh y CTYIEHTOB HABBIKM CHCTEMHOTO MOJXOJA K M3YYEHHIO M PEHICHHUIO
9KOJIOTHYECKUX  IpoOsieM, BO3HUKIIUX B  pe3ylbTare IMPOMBIIUIEHHO-X03SICTBEHHON
NEeSITeIbHOCTH YeJIOBEKa, Pa3BUTh MbIILICHUE, IO3BOJISIONIEE [TPABUIIBHO OIICHUBATh JIOKAJIbHBIE
Y OTJIQJICHHBIE MOCJIE/ICTBUS IPUHUMAEMbIX PELIEHUHN JJIs1 OKPYKaoIIel Cpe/bl U YeJIOBEKa.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH
Obaaoams cliefyOIUMU KOMIETEHIMSIMA U UHIAUKATOPaAMU UX JIOCTHUKEHHUS:
VK-2.2; VK-8.1; VK-8.2; OlIK-2.2; OIIK-2.4; OIIK-5.1; OIIK-5.2; OIIK-7.2
3nams:

. OCHOBHBIE 3aKOHBI O0OLIEH 3KOJIOrUH;

. 3aKOHOMEPHOCTH CTPOEHHMSI U (PYHKIITMOHUPOBAHUH OHUOChEpHI;

. COBPEMEHHBIE 3KOJIOTMYECKHE MTPOOIEMBI;

. OCHOBHbBIE PUHIMIIBI 3aLIUTHI IPUPOTHOMN Cpesibl OT aHTPOTIOI'€HHBIX BO3/IEHCTBUI;

. CTPOCHHE OCHOBHBIX Teochep 3eMIM U OCHOBHBIE (PU3UKO-XMMHUYECKHE TIPOIIECCHI,
MIPOTEKAIOIIKE B HUX;

. OCHOBHBIE MOHATHUS U MPUHIUIBI KOHIENIUY YCTOWYMBOTO Pa3BUTHS;

. OCHOBHbBIE CBEJICHUS O INI00aIbHOM IpobiaeMaTHKe, IPUPOIHBIX pecypcax, MIaHeTapHbIX

rpaHuIlaX, AHTPOIIOT€HHOM BO3JCHCTBUM Ha OKPYKAIOUIYIO CpEly, YIPaBICHUH KadyeCTBOM
OKpYKalolle Cpebl,

. IIPUHLAIIBI 3€JIEHON XUMMUH;

ymemsn:

. paccMaTpuBaTh KOHKpPETHBIE IyTH PEIICHUs MPOoOJIeM OXpaHbl MPUPOABI B Pa3IMUHBIX
reorpauuecKkux U SKOHOMUYECKUX YCIOBUSIX;

. IIPUMEHATHh IIOJIyYCHHBIE 3HAHHs I OLICHKM COCTOSIHUS OKpYKAKoUIeHd cpensl M
PalMOHAIBHOTO UCIOJIB30BaHUS IIPUPOIHBIX PECYPCOB;

. HCII0JIb30BAaTh CETEBbIE€ KOMIIBIOTEPHBIE TEXHOJIOTUHM U 0a3bl JAaHHBIX Ui pPELIEHUS
KOHKPETHBIX 3KOJIOTUYECKUX MPOOIeM;

. NPUMEHATH IOJyY€HHbIE 3HaHHS B Ipoliecce JanbHeWmied ydeObl, NMpu H3YyUYEHHU

podecCHOHATBHBIX U IPOGUIBHBIX TUCITUIUIMH, U B OyIyIIeld MPakTHIeCKON JIesITeILHOCTH,
gnaoems:

. 0a30BBIMU TEOPETUUECKUMH 3HAHUSIMU B 00JIACTH 3KOJIOTUH.

. 0a30BBIMU 3HAHUSMHU B 00JIaCTH SKOHOPMHUPOBAHUS;

. MOHATUIHBIM aInaparoM B 001acTu OOIIEeH 3KOJIOTUH, PAllMOHAIBHOTO HCIIOJIb30BAHUS
MIPUPOJHBIX PECYPCOB U 3aLUTHI OKPYKAIOILEN CpeJIbl;

. METOJaMU  UJCHTHU(PUKAIMK JIOKAIbHBIX OSKOJIOIMYECKUX MpoOJieM, OLEHKH HUX
3HAYUMOCTH.
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3 Kparkoe coaepxxanue TUCUUIIMHBI
Beeoenue, ocnoenvie nonamus

Henu, 3agaun AUCUMIUIMHBL. MECTO NUCHUIUIMHBI B cHCTEME OOIIEro M XUMHUYECKOTO
o0pa3zoBaHus. DKOJOTHYECKOe O0Opa3oBaHHE W O0pa3oBaHUE I YCTOMYHMBOTO Pa3BUTHSL.
OO01IecTBO M OKpYKaroIIas cpesa.

Pazoen 1. Ob6wue eonpocet 3konozuu. buocghepa. bBbuoixkonocus. buocghepa u
ycmouuugocms

1.1 OcHoBHble 3akoHbl dKojoruu. buoskonorus. Ilonsatue 006 3KocucTemax.
YcrotunBocTh dKocucTeM bruocdepa, ee IBOMIONMA U YCTOMYHUBOCTh. DKOCHUCTEMBI 3€MJIM U
ycToitunBocTh. OCHOBHBIE CBeICHHS O 1iaHeTe 3emiisi. OCHOBHBIC TIOHATHS KOJIOTHH. 3aKOHBI 1
OpUHOMNBL  3Kojoruu. [loTokum »sHeprum U BemiectBa B dKocucTeMax. (OCHOBHBIE
OMOreOXMMHUYECKHE LUKIBI (KpYyroBopoThl BemlecTB). LluknuyHocTs mpoiieccoB B 6uochepe u
YCTOWYHBOCT.

1.2 Hapononacenenue. YenoBeuecTBO Kak dYacTb Ouocdepnl. [emorpaduueckue
npoOiemMbl.J[MHaMUKa 4YeJIOBEYECKOW MOMYNSLMH, POXKIAEMOCTb, CMEPTHOCTb, BO3pacTHAs
cTpykTypa. IIpoGieMbl cOBpeMeHHOTo 3Tana pocra YUCIEHHOCTH HaceJeHus. | eorpadguueckoe
pacnpezeneHue HaceneHus. PerynupoBanue HapoJOHACETICHUS.

Pazoen 2. Cmpoenue u cocmae zeocgpep 3emnu. OcHoGHble Pu3UKO-XUuMUYECKUE
npoueccel, npomekaroujue 6 2eochepax

2.1 Armocdepa 3emnu. Crpoenue armochepsl, poiab (OTOXHMUYECKUX peaKkUuil B
¢dbopmupoBanuu cocrtaBa atmocdepsl. [lapuukoBeiil addekr. [lapHukoBsie rassl B atMmocdepe.
KnumaTtuueckue mocneacTBUsi aHTPONOIEHHOW JesTeNIbHOCTH. PacrpeseneHue KOHLEHTpaluu
o3oHa B arMmocdepe. O30HOBBIM cioit. [Ipupomasiii mukia o3oHa. COBpEMEHHOE COCTOSHUE
030HOBOTO cJosi. [TociaeacTBust pa3pymieHUs: 030HOBOTO CJI0sT 3eMJIH ISl YeJloBeKa U Onocdepsl
B memoM. CrpatocdhepHblii 030H u  TpomochepHbI 030H: CXOJICTBO U  pa3auyus.
MexyHapoAHOE COTPYAHHUYECTBO B 00JIACTM OrpaHMYEHHE IPOM3BOJCTBA U MCIIOJIH30BAHUS
030HOPA3pPYILIAIOIIUX BelecTB. MoHpeanbCcKkuil NpoToko. KHUCIOTHBIE MOXKIM M MPOLECCH
OKHCJIEHU ITpuMecei B Tporocdepe. DoToXumMudeckuii cMor.

2.2. I'mapocdepa 3emnu. Buasr Bog Ha 3emie. [IpecHbie Boabl. ['Maposornueckuii UKL
I'mob6anpHBIE 3K0IOrHUEcKUe PoOIeMbl THApocdepsl. ' TaBHbIE KATHOHBI U AHUOHBI TPUPOAHBIX
BoJ. KucioTHO-OoCHOBHOE paBHOBeCHE B MPHUPOAHBIX Bojax. ll[enoyHOCTh MPUPOAHBIX BOJI.
OcCHOBHBIE TNPUYMHBI, JTalbl W TOCJIEICTBUS  3aKUCICHHUS MPHUPOJHBIX  BOJIOEMOB.
OKHCANTENbHO-BOCCTAHOBUTENBHBIE TPOILIECCHl B HPUPOJHBIX BogoeMmax. Crpatudukanus
MPUPOAHBIX BoA0eMOB. [Iporieccsl agTpodukanuu BooeMoB. [IpHunHbl U OCIEACTBUSL.

2.3. Jlutocdepa 3emnu. 3emuas kopa. [lousa. Ctpoenue nouBeHHOTO cios. COoCcTaB MOYB.
Opranuyeckue BeuiecTBa B moyBe. Posib JKMBBIX OpraHU3MOB B (POPMUPOBAHUU IMOYBEHHOI'O
cios. Tsokenble MeTaisl B ouse. Jlerpananus nous. BoaHast u BeTpoBast 3po3usi OYB.

Pazoen 3. Anmponozennoe 6030eiicmeue Ha OKPYHCAlOWyio cpedy u pauuoHaibHoe
npupooononviosanue

3.1. Tlpupomnbie pecypcol. Ilonartne 00 o0TX0max MTPOW3BOACTBA M TOTPEOICHUSI.
MaiooTxoiHbIe ¥ 0€30TX0/AHbIE IPOU3BOICTBA.

3.2 IlomAatme O  IUIAHETApHBIX  TIPAHULIAX.  AHTPONOIEHHBIE  HAPYIICHUS
OMOreOXMMHYECKUX ULUKIOB a3zoTa U (¢ocdopa. OCHOBBI SKOHOpMUPOBaHUSA. (OCHOBHbBIE
TIPUHIIUIIBI 3€JICHON XHMHH.

Pazoen 4. Ycmoiituueoe pazeumue

YcroituuBoe pasButue. Mcropust cranoBiIeHUs TOHATUSA. BKilag oTeueCTBEHHBIX YUEHbIX.
Henu ycroitunBoro pazsutusi OOH. MexayHapoaHoe COTpYIHUYECTBO B 0OJACTH YCTOMYHUBOTO
pazButus. IIpombliieHHass SKOJOrMs M 3€JeHass XUMHUS Kak HWHCTPYMEHT oOOecreyeHUs
ycToiunBoro pazsutus. ConuanbHast OTBETCTBEHHOCTh XUMUKOB. DKOJIOTHYECKasl 3THKA.
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4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ansarus (113) 0,45 16 12
Jlaboparopusie paboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 2,1 76 57
KoHTakTHas camocrosiTesibHas paboTa 0,2 0,15
2,1
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B JUCHUIIIIMHbI 75,8 | 56,85
Buja koHTpoOJIs: 3a4er

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Pu3nyeckast XUMMD>
1. Heab AMCHUIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJOM
XMMHMUYECKOTO Tpoliecca, MoKa3aTh 00JacTH MPUIOKEHHUS STHUX 3aKOHOB M HAY4YMTh CTYACHTA
IPAMOTHO IPUMEHATHh MX IPU PEIIEHWM KOHKPETHBIX TEOPETUYECKUX M IPAKTUYECKUX 3a]ad,
IIOHSATH OCHOBHBIE KNHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMUYECKUX IIPOLIECCOB U POJIb
KaTajan3a Il XMMUYECKON TEXHOJIOTHH.

2. B pe3yabTaTe n3y4eHusi AMCHUILIMHBI 00YYAKOMIMICS TOJIKEH:

Obaaoams crneayoluMi KOMIETEHIMSAMHE U UHAUKatopamu ux noctwkenus: OIIK-1.1;
OIIK-1.2; OIIK-3.2; OIIK-3.3; OIIK-3.4.

3nams:

— OCHOBHBIC 33aKOHBI ()M3WYECKOH XHWMHUH, B3aMMOCBS3b (DPU3MYECKHX M XUMHYECKUX
XapaKTEepPUCTUK MPOIECCa;

— TNYTH ONpEACTCHHUS BAKHEHIIUX  XapaKTEPUCTHK XUMHUYECKOTO  PaBHOBECHS
(KOHCTaHTBI PaBHOBECHS], PABHOBECHOTO BBIXOJA MPOIYKTA, CTETICHU TPEBPAIICHUS HCXOIHBIX
BEIIECTB) M BIUSHUS PA3JIMIHBIX (PAKTOPOB HA CMEIICHNE XUMHUYECKOTO PAaBHOBECHS;

— YCJOBHSI YCTaHOBICHHS (Da30BBIX PABHOBECHH B OJHO- W MHOTOKOMITOHEHTHBIX
crcTeMax, BO3SMOXXHOCTH Pa3/IeICHUs CIIOKHBIX CHCTEM Ha COCTABIIIONINE KOMIIOHEHTHI,

— TEpPMOJMHAMHYECKOE OIMCAHUE CBOWCTB HICATBHBIX M HEUICATHHBIX PACTBOPOB,
MOJIXObI K HAX0XKICHUIO TapIHaIbHBIX MOJIIPHBIX BEJIMYWH KOMIIOHEHTOB PacTBOPA.

Ymemo:

— TPHUMEHATh TEOPETHYECKUE 3HAHHMS W HKCICPUMEHTAIBHBIE METOJBI HCCIIETOBAHUS
¢bu3nyecKoi XMMUU IIPU pelieHUu NpodeCcCUOHATIbHBIX 3a1a4;

— TPOBOJUTH TEPMOIAMHAMUYECKHE PACUETHI, OCYIIECTBIATh aHAIN3 U HA OCHOBE 3TOTO
JIeJIaTh 000CHOBAHHBIE BEIBOIBI;

— TpEeICKa3plBaTh M HAXOIUTh ONTHMAIIBHBIC YCIOBHUS TPOBEACHUS XHUMHUYECKOTO
mporiecca C IeIbio MOIy4eHHSI MAKCUMAJIBHO BO3MOKHOTO BBIXO/Ia HHTEPECYIOIIETO MPOIYKTa;

— TPEICTaBIATh JaHHBIC JTAOOPATOPHOTO HCCIEAOBAaHHS B Tpaduueckoil dopme M Ha
OCHOBE TOJYYCHHBIX 3aBHCHMOCTEH OMpPENENsTh COOTBETCTBYIOIINE TEPMOIMHAMUYECKHAE H
KHHETHYECKUE XapaKTEPUCTHUKN XUMHUECKON CHCTEMBI H XUMUYECKOTO TPOIIECcCa;

— MpPOBOJUTH aHAIW3 W KPUTHUYECKH OIICHWBAThH IIOJIyYCHHBIE SKCIEPUMEHTAIbHBIC
TaHHBIe, 0000IIaTh U JeNIaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OTIHITOB.

Braoemy:
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— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJ0B (U3NYECKON XUMHMM IS
penieHuss KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

— HaBBIKAMM ONPENEICHUS COCTOSIHHASI PAaBHOBECHS U CAMOIIPOU3BOJIBLHOTO HAIIPABIICHUS
XMMHUYECKOTO MPOIIECCa;

— npuemMamMu O00paOOTKH TMOJIYYEHHBIX OMNBITHBIX JaHHBIX JUISI BBIABJICHUA U
YCTAaHOBJIEHUS! B3aMMOCBSA3E€H MEXIy TEpPMOJMHAMMUYECKHMU CBOMCTBAMH M (PU3NYECKUMU
rapameTpamu Ipolecca;

— 3HAHUSMU OCHOBHBIX 3aKOHOB (U3MYECKOM XUMHUU Uil COJEpKaTeNIbHOM
MHTEpIPETALUU TEPMOJIUHAMAYECKUX PACUETOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszpen 1. Xumuyeckasi TepMOAMHAMHUKA
1.1. IlepBbIi1 3aKOH TEPMOAVMHAMUKH

TepMmoauHaMHUeCKUE CUCTEMBI M TEPMOJMHAMUYECKHE IMapaMeTpbl. DKCTEHCUBHBIE U
MHTEHCHUBHBIE CBOMCTBA CHUCTeMBL. TepMoauHamumyecknid npouecc. DyHKIMM COCTOSHUSA H
¢GbyHKIMM mpolecca. BHyTpeHHss 3Heprusi W 3HTaNblMs, UX cBoiicTBa. Temaora u paboTa Kak
¢dopmbl mepenaun sHepruu. Paborta pacuimpeHus raza u mnoJiesHas pabora. dopmynupoBku
[IEpBOro Hayaja TepMOJUHAMUKU. B3auMOCBsI3b TEIIOTH, pabOThl U M3MEHEHHs] BHYTPEHHEN
SHEPruu B U30XOPHOM, U300apHOM U HM30TEPMHUECKOM Iporieccax. TemnoéMKoCcTh BellecTBa —
M30XOpHas WM u300apHas, MOJSpHas, ynaeiabHas. TermioéMKOCTb HAealbHBIX T'a30B,
B3aUMOCBs3b MOJISIpHBIX TeruioémkocTel Cp u Cv uueanbHOro rasza. Termao€MKOCTb TBEPbIX
BEIIECTB U JKUAKOCTEH. 3aBUCHUMOCTh MOJISIPHOW HW300apHOW TEIUIOEMKOCTH BEIIEeCTBa OT
TEMIIEpaTypbl, IMIUPUUECKUE YpaBHEHUsI (CTENIEHHBIE PSAbl), UX MPUMEHUMOCTb. 3aKOH KyOOB
Hebas, mpaBunio Jromonra u Iltu. Cpenusas mzobapHas TEIIIOEMKOCTh BEIIECTBA B MHTEPBAIC
TeMiieparyp. TemIieparypHasi 3aBUCUMOCTb IpupanieHus sutaibnuu Bemectsa (Hr — Ho) mpu
MIOCTOSIHHOM JIaBJ€HUM € Y4€ToM (ha30BbIX MepexoJoB. TemaoBod 3(dekT XUMUYecKoro
npouecca. OcHOBHOe cTaHAapTHOe cocTosHue. CTaHAapTHbIE SHTANBIUKU O0pa3oBaHUS U
cropanusi BeuiecTB. I[IpumeHenue 3akoHa ['ecca A BBIUMCIEHMS] TEIUIOBBIX 3 (HEKTOB
XUMHUYECKUX U (PU3MKO-XUMHUYECKHX IpoueccoB. CBsA3b TEIUIOBBIX 3((EKTOB MPU MOCTOSTHHOM
o0beMe U TpU TIOCTOSTHHOM JIaBJIEHUMHU. 3aBUCHUMOCTh TEIJIOBOro s¢¢eKra peakuud OT
Temreparypbl. BbiBon u aHanu3 ypaBHeHuss Kupxropa B auddepeHunanbHoi  Qgopme.
WurerpupoBanue ypaBHeHnus: Kupxroda.

1.2. BTopoii 3aKOH TepMOJIUHAMUKHU.

CaMonpou3BoJbHBIE W HECAaMONPOM3BOJIbHBIE, OOpaTuMble UM  HEoOpaTHUMBIE,
paBHOBECHbIE (KBa3HCTAaTUYECKUE) U HEpaBHOBECHBIE Ipouecchl. PaboTra paBHOBECHOTO U
HEPAaBHOBECHOTO MpoueccoB. POpMyIUPOBKH BTOPOro Hayalda TEPMOJUHAMHUKU. DHTPOIUS Kak
KpUTEpUN HAINpPaBICHHOCTH CaMOIIPOU3BOJIBHBIX MPOLECCOB M PABHOBECHUS B M30JIMPOBAHHBIX
cUCTeMax. 3aBUCUMOCTb OSHTPOINHU BEIIECTBa OT MapaMeTPOB COCTOSIHUS (TeMIepaTyphl,
naBieHus, oobeMa). PacueT M3MEHEHHUs SHTPOINMU B Pa3IMYHBIX IPOIECCaX, CBSA3AHHBIX C
M3MEHEHHEM COCTOSIHHS MJICANIbHOTO Tra3a, a TaKKe YHUCTBIX TBEPIABIX WM JKUIKUX BELIECTB.
W3meHeHne 3HTPONUU B IMPOLIECCE CMELIEHUS HJealbHbIX ra3oB. V3MeHeHue sHTponuu npu
¢da3zoBbix mnepexonax. TemoBas Tteopema Hepucra, noctynar I[lnanka (Tperbe Hayaio
TepMoauHamMukn). CraTucTHYeckas MHTEpHpeTanus BTOPOro Hayajla TEepPMOJIUHAMUKH,
ypaBHeHue boisbnmana-Ilnanka. Beraucnenne aOcoiioTHON SHTpONMHM BemiecTBa. Pacyer
M3MEHEHHUsI SJHTPOIHMH B XUMUYECKUX PEAKUMSIX MPU Pa3IMYHBIX TeMiieparypax. OObeuHEeHHOE
ypaBHenue | u Il 3akoHOB TepMommHamuku. DHeprus ['enbmrosbia u sHeprus [mb0Oca kak
KpUTEpUHU  HANpPaBIECHHOCTH TMPOLIECCOB M  paBHOBECHS B  3aKpbITBIX  CHCTEMaXx.
XapakTtepuctuueckue (QpyHKUUU. 3aBUCUMOCTh 3Hepruu l'enbmronbia u sHepruu ['mb6ca ot
[apaMeTpoB COCTOSIHUA. TeMmIiiepaTypHas 3aBUCUMOCTb 3Hepruu ['mb0ca BemiecTBa ¢ y4éToM
¢dazoBbix nepexonoB. Pox ¢dazoBoro mnepexona (mepBblid, BTOpoi). YpaBHenus ['10O6ca-
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I'enpMmronena. Pacuer uamenenuit cranaapTHbix 3Hepruii ['md6ca u I'enpbmroblia B XUMUYECKUX
peakuMsaX Mpy pa3aIudHbIX TEMIIEpaTypax.

CucreMbl NEPEMEHHOTO COCTaBa. XUMHUYECKMM NOTEHLHAl KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOIO MOTEHLHMANA OT JaBJIEHUS U TeMIlepaTypbl. Y CIOBHUS paBHOBECHUS U
CaMOIIPOM3BOJIBHOTO MPOTEKaHUS MPOLIECCA B CUCTEMAX IIEPEMEHHOIO COCTaBa.

1.3. XumMuueckoe paBHOBECHE

MarepuanbHblii OanaHC XMMHYECKON pEaKIUM, CTENeHb NpPEBpAIlCHUs, XUMHYECKas
NepeMeHHas. YpaBHEHUE H30TE€PMbl XuMu4eckol peakuuu (u3orepmbl Baut-I'odda).
XHAMHMYECKOE CPOJCTBO. AHAIM3 YpPaBHEHMsS HW30TE€PMBI JUIsl OIPENEICHUS HAIPABIICHUS
CaMOIIPOM3BOJIBHOTO  NPOTEKAHMs  XMMHYECKOM  peakuuu OT  JAHHOTO  HCXOJHOIO
(HEpaBHOBECHOTO) COCTOSHUA. TepMoJuHaMHuYecKas KOHCTAaHTAa XMMHMYECKOTO DPAaBHOBECUS U
SMIUPUYECKUE KOHCTaHThl XxuMHuueckoro pasHoBecus (Kx, Ke, Kn, Kp), ypaBHeHUs ux cBs3u ans
peakuuy B HJEaIbHOM Tra3oBoil cmecu. KOHCTaHTBI paBHOBECHS [UIsI TOMOTEHHBIX U
reTepOreHHbIX PEaKlMi, UACATbHBIX M HEUJCAIbHBIX PEAKIMOHHBIX CUCTEM (Ha HpuUMepax).
CMmenieHne XMMHUYECKOTO paBHOBecusi Mpu u3MeHeHuu obmiero nasiaeHus (T = const) u npu
no6apiieHny B cuctemy nHeptHoro rasza (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTAaHTY XUMHUYECKOTO paBHOBECHS, ypaBHEHUS U300apbl U
M30XOpPbl XMMUYECKON peaklnny. BpiBoJ, aHAIM3 U MHTETPUPOBAHUE HAa3BAaHHBIX YPABHEHUW HA
npuMepe ypaBHEHHUs n300apbl. PacueT cpeHero U HCTUHHOTO TEIUIOBOTO APPeKTa XMMUUYECKUX
peakuuii K3 3aBUCHMOCTHM TEPMOJAVMHAMUYECKONM KOHCTAHTBI PABHOBECHS OT TEMIIEPATYpHI.
Pacuer KOHCTaHT paBHOBECHS XUMHYECKHX PEAKIMM W3 CTAaHJAPTHBIX TEPMOJMHAMHYECKUX
¢GyHKIMH BemiecTB. BbruncieHne KOHCTaHT PaBHOBECHSI XUMUYECKUX PEAKIUI 110 CIPABOYHBIM
JAHHBIM O KOHCTaHTaX PaBHOBECHsI peakluii 00pa30BaHMs COEAMHEHUN U3 MIPOCTHIX BEILIECTB.

Pazgea 2. ®a3oBble paBHOBeCHS B OJTHOKOMIIOHEHTHBIX CHCTEMAX
2.1. ®a3oBble niepexosl U (pazoBas quarpaMma COCTOSIHUS IS OJTHOKOMIIOHEHTHBIX CHCTEM
@da3a, KOMIIOHEHT, 4uciIO cTeneHed cBoOoabl. IlpaBuiio ¢a3z ['mbb6ca. [Ipumenenue
npaBwia (a3 ['mbOca mis ananm3a (a3oBbIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
Juarpamma COCTOSIHUSI OJHOKOMIIOHEHTHOM cucCTeMbl, €€ (a30Bble MOJI, JIMHUU U TPOMHbIE
TOYKH, BBIPAXKAIOIIUE COOTBETCTBEHHO OnHO(pa3Hoe, aAByxda3zHoe U TpexdazHoe paBHOBECHS.
Hacpimennsiil map, TemnepaTypHasi 3aBUCHUMOCTb JaBJIEHUSI HAchIlleHHOro mapa. Kpuruueckas
TOYKAa, KPUTHUECKOE COCTOSHHE BEIIECTBAa, €ro OCOOEHHOCTH. BBIBOJ M aHaINU3 ypaBHEHUS
Knaneiipona. 3aBucuMoCTh TeMIepaTyphl IJIaBJIEHUS OT BHEIIHErO JABJICHUS, HUHTEIPUPOBaHUE
ypaBHeHus KitaneiipoHa mis paBHOBECHSI TBEPIOE TEIO - KUJIKOCTh. PaBHOBecHsI ¢ ra3oBOM
¢dazoit, ypaBHeHnue Kuaneiipona-Knaysuyca, BbIBOJ M HMHTEIPUPOBAHME YpaBHEHMS s
ONMCAHUS JIMHUM HCHapeHuss W cyOnuManuu, Hcrojb3yeMble pgomnymieHus. Onpenenenue
KOOPAMHAT TPOMHOU TOYKHU.

2.2. OnpeneneHye TepMoANHAMUYECKUX (PYyHKIMHI Ipoliecca (pa3oBoro rnepexoja

[Ipumenenne  ypaBHenus  Knaneipona-Kmaysmyca  uist pacdera  M3MEHEHUs
TEPMOJIMHAMUYECKUX (QYHKIMM 1pu  (a30BbIX MpeBpalleHusXx. B3auMocBs3p 3HTAIBIUI
IUIABJICHUS, UCIIAPEHUS U BO3TOHKU B TPOMHOM TOUKe. DMNUPUUECKOEe paBuiio TpyToHA.

Paspnen 3. TepmoanHamMudeckasi Teopusi pacTBOpOB

3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapuinanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanuu pactBopos. Ilapuuansapie MOJsIpHBbIC BeTUYUHBL. YpaBHeHUs1 [ nb6ca-
Hiorema (BbIBOJ U aHanu3). MeToasl omnpeneneHus NapuualbHbIX MOJISIPHBIX BEJUYUH (METOJ
KacaTelbHBIX M METOJA OTpe3koB). OTHOCUTENbHBIE NapLUaIbHble MOJISIPHbIE BEIHMYHHBI
(mapuuanbHble MOJIsipHbIEe QYHKIMU cMelleHus ). TepMmoauHaMuyeckue QyHKIIMN CMEIEHUsI.

3.2. TepMoIMHaMHYECKOE ONMCAHNE UICABHBIX U HEUJCAIBHBIX PACTBOPOB
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WneanpHble  (COBEpILIEHHBIE) PACTBOPbI. XHMMHMYECKHNH MOTEHLMAN KOMIIOHEHTa
UJealbHOTO pacTBopa. TepMoauHamMuueckue (yHKIUU CMEUICHUS Ul UACAIbHBIX PacTBOPOB.
PaBHOoBecue "wpeanbHbll pacTBOp-map", 3akoH Payns, rpaduueckas WHTEpHpeTamus 3aKkoHa
Paynsa. IlpenenbHo pa30aBieHHbIE pacTBOPHI, 3aKOH ['eHpu. VYpaBHEHHE XUMHYECKOTO
MOTEHLIMaa JJIs PAcTBOPHUTENsT W PACTBOPEHHOro BeulecTBa. HewuneanbHble (peanbHbIE)
PacTBOPBI, TOJOKUTENIbHBIE U OTPULIATEIbHBIE OTKIOHEHHUS OT WAeaIbHOCTH (0T 3aKoHa Pays).
CrangapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CHMMETpUYHAs U HECUMMETPHUUYHAsl CUCTEMBI
cpaBHeHHUs. PacueT akTMBHOCTEH M pallMOHAIBHBIX KOA(P(GUIUEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (GYHKLUMM CMEIIEHUS I HEUJeallbHbIX PpPacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTU U KO3((ULMEeHTa aKTHUBHOCTH KOMIIOHEHTa OT TEMIIEpaTypbl U
JABJICHUS.

3.3. KosnuratuBHble CBOWCTBAa pa30aBICHHBIX PACTBOPOB HEJIETYYMX BEILECTB B JIETy4EM
pacTBopHTEINe

KomnuratuBHble cBoiicTBa pa30aBiICHHBIX PACTBOPOB HEJNETYYMX BELIECTB B JIETYYUX
pacTtBopuTeNsax (MOHMKEHHE JaBICHHUS HACHIIICHHOTO TMapa PacTBOPHUTENS Haj PacTBOPOM IO
CpaBHCHHIO C 4YHUCTBIM pPaCTBOPUTCICM, IOBBIMICHUC TEMIICpATypbl Ha4dajla KUIICHHUA H
MOHIDKCHWE TEMIIepaTypbl Hadala OTBEpACBAHUS pACTBOPOB, OCMOTHYECKOE JIaBJICHHE).
DO0YIITMOCKONIMYECKasT M KPUOCKOMMYECKass KOHCTAaHTHI pacTBOPUTENS. BBIBOI ypaBHEHHS,
CBSI3BIBAIOIIETO TOHIDKEHUE TEMIIepaTyphl Hauaia OTBEP/AEBaHUS C KOHIEHTpAIMEH pacTBOpa.
OcMoc, 0OCMOTHYECKOE JaBiIeHHE, OOpaTHBIM ocMoC. VICronb30BaHNe KOJUIMTAaTUBHBIX CBOMCTB
IV OTIpENeNIeHUs] MOJIIPHOM MAacChl, CTETNECHHW IUCCOLMAIMHM WM CTENeHH acCOIMAIuU
PAacTBOPEHHOTO BEIECTBA.

Pa3nen 4. ®a3oBble paBHOBecHsI B MHOTOKOMIIOHEHTHBIX CHCTeMAaX
4.1. PaBHOBeECHE «KMJIKUH PACTBOP - HACBILEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMMbl ~ «IaBIEHHE-COCTaB», «TEMIIEPATYpa-COCTaB», «COCTaB  I1apa-COCTaB
KHUIKOCTH» JUIA WICATbHBIX W HEWACATbHBIX pacTBOpoB. [IpuMeHeHwe mpaBmia ¢a3 K
UCCIeIOBaHUIO0 auarpaMM. 3akoHbl ['n00ca-KoHoBanoBa. AseoTpomnus, TEpMOJWHAMUYECKOE
ycnoBue Touku azeorpona. [IpaBuio peraara. @U3UKO-XUMUYECKUE OCHOBBI Pa3JICTICHHST HKHUIKAX
cMecell MeToJaMM MEPEroOHKU U peKTU(PUKAITIH.

4.2. PaBHOBecHE (GKHUIAKOCTB-TBEPAOC» B ABYXKOMIIOHCHTHBIX CUCTEMAX.

TCpMI/I‘ICCKI/Iﬁ AHAJIN3, KPHUBBIC OXJIAXKIACHUA, IMOCTPOCHUEC AUAarpaMMbl IIIABKOCTU I10
KpUBbIM oxJlaxaeHusa. CHCTeMbl C OrpaHMYEHHOM W HEOrPaHUYEHHOW pacTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEPJOM cocTosiHuM. M3omopdusm. Tumsl TBepabix pacTBOpoB. [luarpammsl
IIJIaBKOCTHU I/I30M0p(1)HO KPpUCTAIM3YIOIIUXCA BCHICCTB. I[I/Ial"paMMBI IIJIAaBKOCTH CHCTEM C
OTPaHUYEHHOM PACTBOPUMOCTBHIO B TBEPIOM COCTOSIHUU. DBTEKTHUECKOE U MEPUTEKTUUECKOE
paBHOBecusi. OmpeneneHre CoCTaBa IBTEKTHUECKOW J>KHIKOCTH IOCTPOCHHUEM TPEYroJIbHUKA
Tammana. [Ipumenenue npasuia a3 ['m60ca k uccienoBaHuio (pa30BbIX PABHOBECHH.

4. O0beM yueOHOMH THCHMILTHHBI

Bun yuebnoit paboTsl 3E Axan. 4. Actp. u.
OO6mast TpyI0€MKOCTh UCIUTUTHHBI 5,0 180 135
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,78 64 48
Jlexinm 0,89 32 24
[Ipaxtueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padoTs! (JIP) - - -
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IIpooonscenue mabauyvl

CamocrosiTesbHast paboTa 2,22 80 60
KonTakTHas camocTosTenpHas padoTa 299 - -
CaMoCTOATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI ’ 80 60
Buabl koHTpOJS:

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Hast aTTecTarus ! 0,4 0,3
[ToaroroBka K ’3K3amMeHy 35,6 26,7
Bujx uTOroBOro KOHTPOJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«/HkeHepHasi 1 KOMIILIOTEPHAas rpaguka

1. He.]'lb AUCHMIIVIMHBI — HAY4YUTb CTYACHTOB BBIIIOJHATL W YUTATh YCPTCIKH I10

IIpaBUJIaM U YCIOBHOCTSM coriacHo ctanaapram ECK/I.

2. B pe3yabTaTe u3yyeHUs1 JUCHUILINHBI 00y4aIOLIUIICA J0JIKEH:

Obnadams CIenyONMMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TOCTHKCHUS:

OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2

3nams:

— Cc1oco0bl 0TOOpaKeHMUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

— IMpaBuWja U YCIOBHOCTHU IIPU BHIIIOJHEHUH YEPTEKEil;

— BH/JIbI U3/I€TUI U KOHCTPYKTOPCKUX JOKYMEHTOB;

— Ha ypOBHE MPEICTABIICHUS XapaKTEPUCTUKHU (POPMBI U IOBEPXHOCTHU U3JEIUI;

Ymems:

— BBINOJIHATh W YHUTATh YEPTEKH TEXHUUECKUX H3JEIUNA C Yy4eToM JeHCTBYIOLIUX

CTaH/IapTOB;

—  BBIMOJIHATH U YUTATh CXEMbI TEXHOJOTUYECKUX MTPOLIECCOB;
— HCIIOJIb30BaTh CPEACTBA KOMIIBIOTEPHOU IpapUKH JUIsl U3TOTOBIICHUS YEPTEKEH;

Braoemy:

— cnoco0amu ¥ mpueMamMu U300pakeHus MPeIMETOB Ha MJI0CKOCTH;
— rpaduueckum nakerom «Kommacy.

3. Kpartkoe cogep:xaHue IUCHHMILTHHBI

Paspnen 1. U3nenue 1 KOHCTPYKTOPCKHE JOKYMEHTBI.

3HAKOMCTBO € BUJAMH U3/1€TIUI U KOHCTPYKTOPCKUX JOKYMEHTOB, CXEMbl. ApMarypa
TpyOOIIpOBO/Ia N3yUdeHHUE PE3b0, PE3bOOBBIX U3/ICTUN 1 BHITIOJIHEHHE SCKHU30B U YEPTEKEH
JeTaJIel ¢ pe3bOoid.

Pa3nen 2. CoeanneHue aerasei.

CrannmapTHbie pe3p00BbIC U3Aenus U coeauHeHus. CoequHeHue AeTanei 00aToM 1
mnuiabKkou. Pe3nboBrie TpyOHBIE coenuuenust. [lankoBeie coequnenus. OnaHIeBbIe
coenuHeHus. HepazpbeMHble coennHenus aeraieil. ['eomerpuueckue xapakTepucTUKH GOPMBI U
ITOBEPXHOCTH U3CIIHMN.

Pa3nen 3. YUepTe:ku cOOPOYHBIX eIMHUIL. DJIeMEeHThI KOMIILIOTEPHOM rpaduxm.

[IpaBuna BbinosHEeHUs U 0opMieHUs] cOOpOUHOTO YepTexa. JleTanupoBaHue yepTexen
cOOPOYHBIX €IUHUL. DIEMEHThI KOMIIbIOTEPHOU IpauKH.

4. O0beM yueOHOMH THCHMILITHHBI

Bun yuebnoit paboTsl 3E Axan. 4. Actp. u.
OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 144 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 48 36
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IIpooonscenue mabauyvl

Jlexnnn 0,44 16 12
[IpaxTuueckue 3anstus (113) 0,67 24 18
Jlaboparopusie padoTs! (JIP) 0,22 8 6
CamocrosiTeJibHas paboTa 2,67 96 72
KonrtakTHas camocrositenbHas paboTa 5 67 0.4 0,3
CamMocTosATeTpHOE U3YUECHUE PA3/IeIOB JUCITUTIIMHBI ’ 95,6 71,7
Bua nToroBoro KOHTpOJIsi: 3auer ¢ oneHKoit

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpukaagHass MEXaHUKA)

1. Heap aMcuMNJIMHBI — HAYYUTh CTYAEHTOB TBOPUYECKOMY IOAXONY K BBIIOJHEHHUIO
MHXEHEPHBIX PAcyeTOB Ha MPOYHOCTh, JKECTKOCTb U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLUH,
JeTajneil ¥ y3J10B MallliH U anmnapaTosB.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U MHIUKATOPaMHU UX TOCTHKCHHUS:

OIIK-1.1; OIIK-1.2; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2

3nams:

— OCHOBHBIE YPAaBHEHUS M METOJIbl pELICHUs 3a]ja4 COIPOTUBIICHUSI MaTEpUaJIOB U JeTajeit

MalllyH;

— OCHOBHBIE METOJIbl PacyeTOB Ha IPOYHOCTh, >KECTKOCTh M YCTONYMBOCTH AJIEMEHTOB

KOHCTPYKLUH MaIlIMH U anlapaTos;

— OCHOBBl TEOpUM pacuyera JAeTajlled W Y3J0B MallMH M allapaToB XHMHYECKOU

TEXHOJIOTUU;

Ymems:

— TMPOBOJUTH pacyeThl 3JIEMEHTOB KOHCTPYKUHUH HAa OCHOBE METOJIOB COINPOTHUBIICHUS

MaTepUasIoB;

— paccuuThIBaTh U KOHCTPYHPOBATH JETAIM MAIIUH IO UCXOJHBIM JaHHBIM;
— TIPOU3BOJUTH  pacueTbl IO  OCHOBHBIM  KpPUTEpUSM  pabOTOCIOCOOHOCTH U

KOHCTPYHPOBAHUS JI€Tajlel MallliH;

Braoemy:

— HaBBIKAMHU pacueTa COIPOTUBIICHUS MaTepUaAIOB aHAIMTUYECKMMHU METOAAMU;
— HaBBIKAMHM BbIOOpa MaTEpHAIOB MO KPUTEPUSIM [IPOYHOCTH;
— pacyeTaMM THUIOBBIX JE€Tajed MalllMH, IO0JIb3yACh CIPaBOYHOM JIMTEPATYpPOH U

I'OCTamu.

3. Kpartkoe cogep:xaHue JUCUMILTHHbI

Pasznen 1. Onpenenenne peakuuii onop. Pacrskenmne-cxxkarue. AOCOTIOTHO TBEPIOE
T€N0. OJEMEHTbl CTaTUKU. YpaBHeHHs paBHoBecus. CBa3u u ux peakuuu. OCHOBHBIE
JOTYILIEHUsT W TPUHIUIBI CONPOTHBICHUS MarepuaioB. Meron ceuenuil. Hanpsoxenus,
nepopmanuu U nepemenieHus. 3akoH ['yka. JlmarpamMMmbl pacTsDKeHUs Ui IUIACTUYHBIX U
XPYNKUX MAaTEPHAJIOB U UX XapaKTEPUCTUKH.

Pa3nen 2. Kpyuenne. M3ru6. 3akon ['yka npu casure. BHyrpeHHHe cuioBbie (akTOpBI
IIpU KPYYEHHUHU. Y CIIOBUE IPOYHOCTH NP KpydeHUU. ['eoMeTpuueckue XapakTepruCTUKU MIJIOCKUX
ceueHuil. [lonsTHe yncTOrO M MONEpPEYHOro U3rn6oB. OnpeaeseHne HOpMaIbHBIX HANPSHKEHUN.
VYcnoBue npouyHoctu npu usrube. OmnpeneneHue KacaTeabHbIX HamnpsbkeHui. PannonanbHbIe
(hopMBI CeUEHUT.

Paznen 3. CuloxkHoe HanpsizkeHHoe cocTosiHMe. OCHOBBI TEOPUU HANPSHKEHHOTO
COCTOSIHUSI U TUNOTE3bl MPoYHOCTU. [loHATHE HampskeHHOro cocTosiHus. OOO0OIIEHHBIN 3aKOH
I'yka. IloHsATHE SKBUBAJICHTHBIX HANPSDKEHUM M KPUTEPUEB MPOYHOCTH. ['MIIOTE3BI IPOYHOCTH.
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ToHKOCTEHHBIE COCYIBl XMMUYECKHMX NpPOU3BOACTB. BriBox ypaBHenus Jlammaca. YcnoBue
MIPOYHOCTU. Pacyer cxKaThIX CTEp)KHEW HAa yCTOWYMBOCTH. [lOHATME KPHUTHYECKOW CHIIBI H
kos¢p¢unuenTa 3amaca nNpodyHOCTH. Pacder kputuueckodt cunbsl mno Oinepy. Ilpenensi
MPUMEHUMOCTHU (popMymbl Dimepa.

Paznen 4. leraan mammu. Knaccudukanus neraneil MalluH U anmnapaTtoB XUMHUYECKUX
npou3BoJicTB. Pe3pboBbie coenuHeHus. Pacuer OONTOBBIX COEAMHEHUN NpU TMONEPEYHBIX U
MpoJI0JibHBIX Harpy3kax. LllmoHounsle coenuHenus. Pacuer mmoHoOk Ha cpe3 u cMsatue. Bumabl
cBapku. Buapl cBapHbIX 1IBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX IIBOB. Basbl u
ocH, X Kiaccudukanus U HazHaueHue. [loqmUNHUKKN CKOJbKeHus. MaTepuainbl BKIIAAbIIIEH.
[Tonmmnuuky kadyeHus. [I[puHIMNMAIBHOE YyCTPOMUCTBO U OCHOBHBIE T€OMETPUUYECKHUE PA3MEPHI.
JlocToMHCTBa, HEOCTAaTKU M OO0JIACTH NPUMEHEHUS MOAIIMITHUKOB KAaYeHUS M CKOJIbYKEHUS.
[IpuBogusie mydTel. Haznauenne. Knaccudukamus mydrt. 3ydbuatsie nepenauu. OKpyKHOE U
paguanbHOe ycwus. Penykropel. OnpeneneHue u KiaccupuKarusi.

4 O0beM yuyeOHOM TMCHUTITHHBI

O0BneM TUCHUILINHBI

Bun yuebnoit paboTsl

3E Akan. | Actp.
q. q.

OO61ast TpPyA0€MKOCTh UCITUTUTHHBI 4 144 108
KonrakTHasi paboTa — ayIuTOpPHBIE 1,78 64 48
3aHATHA:

Jlexinm 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
CamocrosiTesibHasi pabora 2,22 80 60

KonrakTHas camocTosiTensHast paboTta
(3a4eT ¢ OIIEHKOM)
Pacuerno-rpaduyeckue paboTbl 18 13,5

0,4 0,3

[ToaroToBka K KOHTPOJBLHBIM paboTam 2,22 10 7,5
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 516 387
TUCIAILINHEI ’ ’
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«JIEKTPOTEXHUKA M MPOMBILILJIEHHAS YJIEKTPOHUKA)

1. Heap mucuMniauHbl — (QopmupoBaHHME Yy OOYYAIOIIUXCS  KOMIETEHIIHM,
o0ecreunBarOINX TEOPETUYECKYI0O M MPAKTHUYECKYIO IOJArOTOBKY BBIIIYCKHUKA, YMEIOUIETO
BBIOMpATh U 3KCIUIYaTUPOBATh AIEKTPOTEXHUYECKUE U AJIEKTPOHHBIE YCTPOMCTBA, BIIACIOIIETO
HaBbIKAMU  HCMOJIb30BaHUS COBPEMEHHBIX  HMH(MOPMAIIMOHHBIX  TEXHOJOTMH Ui
aBTOMAaTU3UPOBAHHOTO MOJAEIUPOBAHUS U PACUETA DJIEKTPUUECKUX U IIEKTPOHHBIX LIETIEH.

2. B pe3yabTaTe H3yyeHUs] JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:
O6naaath ciaenyrMUMI KOMIETEHIUSAMU U UHAUKATOPaMH UX JTOCTHKEHUS:
OIIK-1.1; OIIK-1.2; OIIK-7.1; OIIK-7.2
3namo:
- OCHOBHBIE TIOHATHUS, OTIPEACIECHUS U 3aKOHBI AJIEKTPUUECKUX LIETICH;
- METOJbl aBTOMAaTH3MPOBAHHOTO MOJEJIMPOBAHMUS, aHaIM3a M pacuéra Lened MOCTOSHHOIO U
MIEPEMEHHOT0 TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHMUI;
- YCTpOMCTBO M NPUHUUIIBI pabOThl 3JIEKTPOTEXHUYECKOTO U AIIEKTPOHHOTO O00OpYyIOBaHUA,
TpaHCPOPMATOPOB, IAEKTPUUECKUX MALIUH, ICTOYHUKOB [TUTAHMUSL.
Ymemo:
- TOpPUMEHSTh TEXHOJIOTUHM AaBTOMAaTU3UPOBAHHOTO MOJEIMPOBAHUS, aHalu3a, pacuéra u
AKCIUTyaTalM JEKTPUUECKUX CETEH, IPOMBIIIIEHHOTO 3JIEKTPOOOOPYAOBAHUS U JIEKTPOHHBIX
pudopoB;
- BbIOMpaTh JJEKTPOTEXHUYECKOE U 3JIEKTPOHHOE OO0OpylOoBaHUE JUIsl pElIeHUs 3ajad
MIPOEKTUPOBAHUS U pealIn3allii XMMHKO-TEXHOJIOTMUECKUX MPOIIECCOB U IPOU3BO/ICTB.
Bnaoemuv:
- METOJ0JIOTHEH aBTOMAaTH3MPOBAHHOIO MOJIEIUPOBAHUS U pacuéra »JIIEKTPUYECKUX U
AJIEKTPOHHBIX LENEH;
- IPaKTUYECKUMHU HaBbIKaMU pabOThl C AMEKTPOTEXHUYECKOW ammaparypoid U 3JIEKTPOHHBIMU
YCTpPOMCTBaMHU.
3. Kpartkoe cogep:xaHue JUCUMILIHHbI.
Beenenne. [IpenMer, OCHOBHbIE MOHSATHS, METOAOJOTUS 3JIEKTPOTEXHUKU U TPOMBIILIEHHON
anekTpoHuku. KpaTkue ncropuyeckue cBeAeHHs. 3ajjaud U MECTO JUCLMIUIMHBI B MOJATOTOBKE
OakanaBpa XUMHYECKON TEXHOJIOTHH.
PA3JEJ 1. DJIEKTPHYECKHUE IIEIIH
1.1.  OcHognvie onpedenenus, ORUCAHUA RAPAMEMPOE U MEM OO0 pacuéma
INEKMPUUECKUX yeneil

OcHoBHblE TOHATHS M OOO3HAYEHMsI DJIEKTPUUECKHUX BEJIMYMH U  JJIEMEHTOB
anekrpuueckux nened (I'OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcTOYHMKM M TPUEMHHUKH 3JIeKTpuyeckoil sHepruu. OCHOBBI 31€KTpoOe3omacHOCTH. CXeMbl
3aMeIleHUs IEKTPOTEXHUUECKUX YCTPOUCTB.

OcHOBHBIE TIOHATHS TEOPHUH IEKTpUUECKuX enei. Kinaccudukamus nemnei: TMHeHHbIE 1
HEeJMHEWHbIE, HEPa3BETBICHHBIE M PAa3BETBIICHHbIC, C OJHUM M HECKOJIbKHMU HCTOYHUKAMU
MUTaHUS, C COCPEJOTOUEHHBIMU U paclpeieIeHHbIMU [TapaMeTpaMHu.

OcCHOBHbBIE IPUHLIUIIBI, TEOPEMbI U 3aKOHBI 3JIEKTPOTEXHUKH. [IpMHIMI HEPEPHIBHOCTH
(3aMKHYTOCTH) AJIEKTPHUYECKOTO TOKAa M MarHUTHOTO MoToKa. 3akoHsl Oma u Kupxroda.

Metonpl MOJenUpOBaHUS, aHalu3a W pacuéra JMHEMHBIX JJIEKTPUYECKUX Iiernei
MIOCTOSIHHOTO TOKa. AHalM3 U pacy€T pa3BETBIIEHHBIX AJIEKTPUUYECKUX LEnell ¢ HECKOJbKUMHU
MCTOYHUKAMU TNHUTAHMUSI IyTEM COCTABJICHHUS W pEIHICHHUs CUCTEM YypaBHEHUH M0 3aKOHAM
Kupxroga, npumeHeHHs] METOJOB Y3JOBBIX IOTEHIMAJIOB U 3KBUBAJEHTHOIO AaKTHUBHOTO
JBYXIIOJIFOCHHKA.

OcHoBHbIE CBOMCTBa M 00JACTH IMPUMEHEHHS] MOCTOBBIX Il€Mel, MOTEeHLUHOMETPOB,
JEJIUTEIICH HANIPSKEHUsSI U TOKA.

MatpuryHas 3anuch ypaBHEHHH 1ienei B 000011eHHBIX popMax.
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1.2. Dnexmpuueckue uzmepeHus u npudopsl

MeTtopl U3MEpEeHUsl AIEKTPUUYECKUX BEIMYMH: HpPSIMble UM KOCBEHHbIE. AHAJIOTOBBIE
AJIEKTPOU3MEPUTENIbHBIE U IIU(PPOBBIE IEKTPOHHBIE IPUOOPHI: YCTPONUCTBO, MPUHLUI AEHCTBUS,
obnactu mnpuMmeHeHMs. M3MepeHHe  IJEKTPUYECKHMX  BEJIIMYMH: TOKOB, HANpsHKEHWH,
COINPOTUBIIEHUHN, MOIITHOCTH U SHEPTUU.

1.3.  Ananu3z u pacuém nuHenHbIX Yeneil nePemennozo moka

CriocoObl mpezcTaBieHusi (B BHUAE BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMIUIEKCHBIX
qycesl) M INapaMmeTpsl (aMmIUIUTyJa, 4acToTa, HayaibHas (aza) CHHYCOMAATBHBIX (YHKIIMM.
MrHoBeHHOe, cpelHee U JEHUCTBYIOIIEE 3HAYEHHsS] MEPEMEHHOI0 CHHYCOMJAIbHOIO TOKa
(HampsKEHUSs).

AKXTUBHOE, PEaKTUBHOE U MOJIHOE CONPOTUBIIEHUS BeTBU. Da30Bble COOTHOLIEHUS MEXKIY
TOKOM M HampspbkeHueM. MOIIHOCTh B LENAX nepeMeHHoro Toka. KoadduuueHT MoiHocTH
(cos()) u ero TEXHUKO-?KOHOMHYECKOE 3HAUCHHE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YMCET B AJIEKTpoTexHUKe. KoMIUIeKCHBIH MeTon
pacuéra JMHEMHBIX CXE€M [eneld MEepeMEHHOTO0 ToKa. KOMIUIEKCHOE CONPOTUBIICHHE |
KOMILJIEKCHAsi MPOBOJUMOCTh BeTBH. KoMIUIEKCHAass MOILIHOCTh M OajJaHC MOIIHOCTH B LIEMSAX
MIEPEMEHHOT0 CUHYCOMIAIbHOTO TOKA.

Pe3oHaHCHBIE SIBIIEHUS B 3JIEKTPUUYECKUX LIETISIX, YCIOBUS BOSHUKHOBEHUS, IPAKTUYECKOE
3HauyeHue. Pe30HaHC HanpsHKeHUM M TOKOB. YacTOTHBIE CBOMCTBA LENEH MEPEMEHHOIO TOKa.
[lonsiTne o0 JMHEWHBIX 4eThIpEXmoitocHUKax. lloHsTne 00 »dJeKTpUYECKUX LEensix ¢
MHJYKTUBHOU (MarHuTHOM) CBS3bIO.

Ananu3 1 pacu€r TpéxdazHbIX Lenel NEPEeMEHHOr0 TOKa. DJIeMEHTbI TPEX(PAa3HBIX IIETEH.
CriocoObl n300paxeHuss U coenuHeHus ga3 TpEx(a3HOro MCTOUYHUKA MUTAHUS U IPUEMHUKOB
sHepruu. CoenuHeHue NOTpeOUTENEeH 3JIEKTPOIHEPrUu 3BE3/10H U TpeyrojbHUKOM. Tpéx- u
YeTBIPEXIIPOBOJAHBIE CXEMbl MUTAaHUS NpUEMHUKOB. Ha3zHaueHue HEHTpanbHOrO MPOBOAA.
MomHocts  Tpéxdazunont menu. Kosddumument wmomnHocTn. TexHuka O0€30mMacHOCTH TPH
AKCIUTyaTalluy YCTPOUCTB B TPEX(Pa3HbIX LEMAX.

[Ipumenenue s aBTOMAaTU3MPOBAHHOTO  MOJEIUPOBaHUA U pacyé€ra Iieneut
MPOrpaMMHBIX HPOJYKTOB, pa3pabOTaHHBIX Ha Kadeape, a TakkKe MaKeTOB MPOrpaMM
«Multisimy», «Mathcady», «Excel».

PA3JEJ II. 2JIEKTPOMATHUTHBIE YCTPOHCTBA H JJIEKTPHYECKHE
MAIITHHBI
2.1. Tpancghopmamoput

Haznauennme u o6Gmactu mOpUMEHEHHS TpaHCPOpPMATOPOB. YCTPONCTBO U MPHUHIIMII
neicTBus ogHoGa3zHOro TpanchopmarTopa.

AHanu3 3J1eKTpPOMarHUTHBIX MPOLIECCOB B TpaHChOpMaToOpe, CXeMa 3aMeleHUS.

[ToTepu sHeprum B Tpancopmarope. Buemnue xapakrepuctuku. [lacnopTHbie naHHbIE
TpaHcopMaTopa U OIpPEICICHUE HOMHUHAIBHOTO TOKAa, TOKA KOPOTKOTO 3aMBbIKaHUS B
MEPBUYHON OOMOTKE U U3MEHEHHUS HAIIPSLKEHUS HA BTOPUYHOM 0OMOTKe.

2.2. AcunxponHule Mawiunsl

YCTpoHCTBO M NPUHIMIT JAEUCTBUS TPEX(PA3HOrO ACUHXPOHHOIO 3JIEKTPOIBUTATEIS.
Bpamatomeecss maruutHoe mojie craropa. MarautHoe mosie mamuHbl. 9J{C 00MOTOK cTaTtopa u
potopa. CkonpxeHue. YactoTa BpaiieHust poTopa. JIeKTpOMarHUTHbI MOMEHT. MexaHnuueckue
1 paboune XapaKTepUCTUKH.

OHeprerudeckue nuarpaMmmsl. [lacnoprHblie TaHHbBIE.

Ilyck acHUHXpOHHBIX JBUTaTeNedl C KOPOTKO3aMKHYTHIM U  (pasHBIM POTOPOM.
PeBepcupoBanue U peryiMpoBaHuE YaCTOThI BPALIECHUS pOTOpa.
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PA3JIEJI 1I1. OCHOBBI DJIEKTPOHUKH
3.1. Dnemenmnasn 6aza co6pemMeHHbIX INEKMPOHHBLX YCPOUCHE

VYcioBHble 0003HAuU€HUs, MPUHLMI JEHCTBUS, XapaKTePUCTHUKH M Ha3HAYeHUE
MOJIYIIPOBOHUKOBBIX JIMOJIOB, TPAH3UCTOPOB, THPHUCTOPOB.

WuTerpanbHble MUKPOCXEMbI, UX Ha3HAYEHHE, KJIaCCU(PUKAIUI U MapKUPOBKA.

3.2. HcmounuKu 6mopuino20 31eKmponumanus u yCuiumesnu
INEKMPUUECKUX CUZHATIO6

[TonynpoBOAHUKOBBIE  BBIIPSIMUTENN:  KjIacCH(UKAIMs, OCHOBHBIE IapaMeTphl.
DNEKTPUUYECKUE CXEMBI U IPUHIUI PaOOThI BHITPAMUTENS. DIEKTPUUECKUE PUIIBTPBL.

Knaccudpukanuss ¥ OCHOBHBIE XapaKTEpUCTUKH ycuiauTesned. AHaimu3 paboThl
OJIHOKAaCKaJHbIX ¥ MHOTOKAacKagHbIX ycunutTened. OOpaTHble CBS3M B ONEPALMOHHBIX
YCUJIUTENSIX, UX BIUSHUE HAa MapaMeTpbl U XapaKTepUCTUKU ycuiuTens. OCHOBHbBIE THIIbI
ycunuTenen Ha 6aze OY.

4. O0beM yueOHOM THCUMILINHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E Axkan. | Acrp.
4. 4.

OOwiast TpyA0€MKOCTb AUCHUIUINHBI 5 180 135
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: 1,33 48 36
Jlexinm 0,4 16 12
Jlaboparopusie 3ansTus (J13) 0,9 32 24
CamocrositesabHas padora (CP) 3,67 132 99
KoHnTpoabsHbie paboThl 1 36 27
KonrakTHas camocrositenbHas pabota 0.4 0,3

2,67
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHHUIIIIMHbI 95,6 71,7
Buj uTOroBOro KOHTPOJIs: 3auer ¢ oneHKOIt

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«be30nacHOCTh KU3HEAeATeTbHOCTI

1. Heas mucuumiauHbl - GopMUpOBaHUE TPO(PECCUOHATEHON KYIbTYphl 0€30TIaCHOCTH,
MOJT KOTOPOW TOHHMMAETCSI TOTOBHOCTh M CIIOCOOHOCTh JMYHOCTH HCIIOJIB30BAaTh B
po¢eCcCHOHANTBHON JAEATEIHFHOCTH MTPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMECHUN M HAaBBIKOB
st obecnieyeHus: Oe3omacHocT B cdepe mpodecCHOHATBHON NeATeTbHOCTH, XapakTepa
MBIIIUICHUSI W IIEHHOCTHBIX  OpPHEHTAllUid, TPH KOTOPBIX  BOIMPOCH  OE30MACHOCTH
paccMaTpUBaIOTCS B KAU€CTBE MPUOPHUTETA.

OCHOBHBIMH 33/1a4aMU TUCHIUTIIIUHBI SIBIISTIOTCS

* mpuoOpeTeHHE TMOHWMAaHMUsI TPOOJIEM YCTOWYMBOTO PA3BUTUS M PHUCKOB,
CBSI3aHHBIX C JIEATEILHOCTBIO YEIOBEKA;

. OBJIQJICHUE pueMaMu palnroHaIN3auu KU3ZHEICATCIbHOCTH,
OPMEHTHUPOBAHHBIMUA Ha CHW)XCHHUS AHTPOIOTEHHOTO BO3JCUCTBUS HA MPUPOAHYIO CpeAy H
oOecrieyenre 0€30MaCHOCTH JUYHOCTH U OOIIIECTBa;

* (popmupoBaHue:

- KyJIbTypbl 0€30MacHOCTH, H3KOJIOTHYECKOTO CO3HAHHMS W PUCK-OPHUEHTUPOBAHHOTO
MBIIIUICHHUS, TPU KOTOPOM BOMPOCHI 0OE€30MACHOCTH W COXPAHCHHS OKPYKAIOIIEH Cpelbl
paccMaTpUBAIOTCS B KQU€CTBE BAXKHEHIIINX MMPUOPUTETOB KUZHEACITSIBHOCTH YEIIOBEKA;

- KyJAbTypbl MPo¢eCCHOHATBHOM 0€301aCHOCTH, CIIOCOOHOCTEH NI MACHTU(UIUKAIIUN
OTIAaCHOCTH M OIIEHUBAHUS PUCKOB B c(hepe cBoel mpoPeCCHOHAITBHOM e TETbHOCTH;
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- TOTOBHOCTH TTPHUMEHEHHS TTPO(HECCHOHATBLHBIX 3HAHUH JIJI1 MHHUMH3AIMHA HETaTUBHBIX
AKOJIOTUYECKUX TIOCIEJCTBHIA, OOecreyeHns: 0e30MacHOCTH W YAy4IIeHUS YCIOBHH Tpyna B
cdepe cBoel mpodeccHoHATBHOMN ACSITEIIBHOCTH;

- CIOCOOHOCTEM K OIIEHKE BKJIaJa CBOEHW NPEAMETHOW OOJacTH B pEIICHHE
AKOJIOTMYECKUX MPooIeM U npolieM 0e301acHOCTH.

2. B pe3yJbTaTe 0CBOCHHS TUCHHUILIUHBI CTYAEHT A0JIKEH:

Obnadams CIENyONUMUA KOMIETEHIIMAMA W HWHAWKATOpaMH WX HOCTwkeHus: VK-2.2;
VK-8.1; VK-8.2; VK-8.3; VK-8.4; VK-8.5; VK-8.6;, VK-8.7; VK-8.8; VK-8.9; OIIK-5.1; OIIK-
5.2, OIIK-7.2

3nams:

- OCHOBHBIE TEXHOC(HEPHBIE OTIACHOCTH, MX CBOHCTBA U XapaKTEPUCTUKH;

- XapakTep BO3JCHCTBHUS BPEIHBIX M OMACHBIX (PAKTOPOB HA UYEIOBEKA W MPHPOTHYIO
Cpemy, METOJIbl 3allUThl OT HUX MPHUMEHUTENHPHO K cdepe cBoeil mpodeccHoHanbHOM
JESATeIbHOCTH

Ymemo:

- HACHTU(UIIUPOBATH OCHOBHBIE OMTACHOCTH CPEIbl OOMTAHUS YEJI0BEKa;

- OIICHWBaTh PHCK WX pealN3alld, BBIOMPATh METOJBI 3allUTHI OT OMACHOCTEH
MPUMEHUTENLHO K cepe cBoeil MmpodeCCHOHAIBHONU NEATEIbHOCTH M CHOCOOBI 00eCTeueHUs
KOM(OPTHBIX YCIOBUH JKH3HEACATCILHOCTH

Braoems:

- 3aKOHOJATETHHHIMH W TIPAaBOBBIMH aKTaMH B 00JacTH O€30MacHOCTH M OXpaHbI
OKpY)Karolllel cpefbl, TpeOOBaHUSIMH K O€30MaCHOCTH TEXHUYECKUX DErJIaMEeHTOB B cdepe
pohecCHOHANTBHOM JIEATETLHOCTH;

- croco0aMu ¥ TEXHOJIOTHUSMU 3alTUTHI B YPE3BBIYANHBIX CUTYAIIHSX;

-MIOHATUHHO-TEPMHUHOJIOTMYECKUM aIllapaToM B 00siacTu 6€30MacHOCTH;

- HaBBIKAMH PAllMOHAIM3ANNN TPO(PECCHOHANBHON AEATEIBHOCTH C TENbI0 00eCTIeYeHHUS
0€30IaCHOCTH U 3aIUTHl OKPYXKAIOIIEH CPeJIbl.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

1. BBenenue B Oe3omacHOCTh. OCHOBHBIE MOHATHUS U oOmpesesieHus. besomacHocTh U
YCTOMYHMBOE pa3BUTHE.

2. Yenoek u TtexHochepa. CrTpykTrypa TexHOceppl U €€ OCHOBHBIX
KOMITIOHEHTOB.

CoBpeMeHHOe cOCTOsTHUE TeXHOC(hEpHl U TeXHOC(HEPHOI 0€30MMacCHOCTH.

3. Unentudukanuus 1 BO3JIEHCTBUE HA YEJOBEKAa BPEAHBIX U ONACHBIX (PaKTOPOB CPEJIbI
oOuTaHusl.

Knaccugukanuss HeraTUBHBIX (aKTOpOB cpeabl OOWTaHUS uelIOBEeKa. XUMHUYECKHE
HeraTuBHbIE (DaKTOpHI (BpeOHBIC BeElIeCTBA). MeXaHWYECKHEe U aKyCTHUeCKHe KoyieOaHus,
BUOpalMsi U IIyM. OJEKTPOMAarHUTHblE H3JydyeHUs U 1ojsd. MoHusupyromue H3IydeHHe.
Onexrpuueckuil Tok. OnacHble Mexanuueckue ¢aktopsl. IIporeccsl ropeHns 1 noxxapoB3pbIBO-
ONacHbIE CBOMCTBA BEUIECTB U MaTeprasioB. CTaTUYECKOE IEKTPUUYECTBO.

4. 3amuTa yenoBeka U Cpebl OOUTaHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPHUPOIHOTO,
AHTPONOTE€HHOI'O U TEXHOT€HHOT'O MPOUCXOKICHUSI.

OcCHOBHbBIE IPUHLIMIIBI 3AIIUTHL. 3alUTa OT XUMUYECKUX U OMOJOTUYECKUX HEraTHBHBIX
¢dakTopoB. 3amuTa OT 3HEPreTUYECKUX BO3JCHCTBUI M Qusnueckux nojei. OOecnedeHue
0€30MacHOCTH  cucTeM, paboTaloUMX I1OJ JaBlieHueM. be3omacHOCTh  3KCIUlyaTaluu
TpyOONIPOBOJIOB B XMMHUYECKOW MPOMBIIUIEHHOCTU. be3onacHas sKcIryaTaus KOMIPECCOPOB.
AHanu3 ¥ OLlEHUBAHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. O6ecnieyenne KOMGOPTHBIX YCIOBHM YISl )KU3HH U JICITEIBHOCTH denoBeka. [lonsTue
KOM(OPTHBIX UM ONTUMANIBHBIX YCIOBUH. MukpokaumaT nomenieHuii. OcBeriente u cBeToBast
cpela B IOMELIEHHUH.

6. Ilcuxodusznosiornueckrue 1 3ProHOMUIECKIE OCHOBBI O€30TTaCHOCTH.
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[lcuxuveckue mMpoIecchl, CBOUCTBA U COCTOSIHUS, BIMSIONIME HAa O€30MaCHOCTh. Buapl u
YCIIOBHS TPYAOBOM I€ATEITHHOCTH. DPrOHOMUYECKIE OCHOBBI 0€30MTaCHOCTH.

7. Upe3BblyaiiHbIe CUTYalluy ¥ METOJIBI 3AIUTHI B YCIOBUAX UX PEANTM3ALHAH.

O6uue ceenenust o YC. [Toxkap u B3pbIB. ABapuM Ha XUMUYECKHU OMACHBIX O0OBEKTaX.

Pamnanonnsie aBapuu. Ilpubopsl paauanuoOHHON, XUMHYECKOW pa3BeAKd U
JO3UMETPUYECKOTO KOHTpOJIA. YpesBblYaiiHble CHUTyalldd BOEHHOIO BpEMEHH. 3alluTa
HACeJIeHWs B 4YpE3BbIYANHBIX CUTyalMsIX. YCTOWYMBOCTh (DYHKIIMOHMPOBAHHUS OOBEKTOB
SKOHOMMKH B UPE3BbIYANHBIX CUTYaIUSX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATCIbHOCTH.

3akoHOJAaTeNbHbIE M HOPMATUBHBIE IPAaBOBbIE OCHOBBI YIPAaBJIEHHS O€30MaCHOCTHIO
KU3ZHEJCATEIIbHOCTH. DKOHOMHYECKHE OCHOBBI YIpaBiieHUs Oe3omacHOocThio. (CTpaxoBaHuUE
puckoB. ['ocynapcTBeHHOE yIpaBiieHue 0€301acCHOCTbIO.

4. O0bemM y4eOHOI TUCUMIITIMHBI

Bun yuebnoit paboTsl B 3aueTHBIX B akan. B actp.
eIMHUIIAX yacax qyacax
OO611ast TPYA0EMKOCTh AUCHUIIIINHBI 4 144 108
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
IIpakTrueckue 3aHATHS - - -
Jlaboparopubie paboThI 0,44 16 12
CamocrosiTeJibHAas paboTa 1,67 60 45
KoHTakTHas camocrosiTenbHas padboTa - - -
[ToaroroBka K 1abopaTOpHBIM paboTam 0,56 20 15
CaMOCTOSTENbHOE N3YUYEHUE PA3/IE€TI0B JUCHUIIIIMHbI 1,11 40 30
Buabl KOHTpOJIS:
OK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTAIHs 1,0 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«AudopmaTuka»

1 eap aUCHMIUIMHBI — TIpHOOpeTeHHe O0a30BbIX 3HAHUH O COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHSX, a TaKK€ YMEHMM M MpakTUUYECKUX HaBBIKOB B o01acTu
MH(POPMATHUKH, HCTOJIB3YEMBIX TMPU PEIICHUH HAYYHBIX W MPAKTUYECKUX BBIYUCIHTEIIBHBIX
3az1ay.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00yYaIOLIUIICA JOJIKEH:

Obnadams CIeyONUMA KOMIIETEHITUSIMA U UHIUKATOPAMU UX TOCTHIKEHUS:

OIIK-1.2; OIIK-3.4; OIIK-4.1; OIIK-4.2

3nams:

e cBoiicTBa HH(pOPMaLIKHU, CIOCOOBI €€ XpaHEeHHs] 1 00pabOTKH;

e  CTPYKTYpPY, IPUHLMIIBI pabOThl U OCHOBHBIE BO3MOXHOCTH DBM;

e TOIOJIOTHUIO U APXUTEKTYPY BHIYUCIUTENbHBIX CETEH;

e IPUHLUIIBI aPECaluy MOJIb30BaTeNIeH, KOMIIBIOTEPOB U pecypcoB B ceTu MHTepHET;

e pasnuyath U pacmudpobsiBaTh [P — anpec, ToMeHHOE UM KOMIIBIOTEPA;

e  OCHOBHBIE TUIIBI AJITOPUTMOB, SI3bIKH IPOTPAMMHUPOBAHUS;

e CTaHJApTHbIE MPOrpaMMHbIE 00ecrieueHus CBOel NMpo(ecCUOHAIbHON JesITENbHOCTH;

e  QITOPUTMBI PEUICHUS HEIMHENHBIX YPAaBHEHU;
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e  QITOPUTMBI OJHOMEPHON ONTUMU3ALINH;

Ymemns:

e MucaTh U OTIAXuBaTh porpammsl Ha MATLAB 1o pazpaOoTaHHBIM aJIrOpUTMaM;

e IPUMEHATH METOJbl MATEMATUYECKON CTATUCTHUKY IS PELICHUSI KOHKPETHBIX 3a/a4;

e HCNOJb30BaTh MaKeThl MPUKIAJHBIX MHPOrpaMM IpU JAajbHEiIIeM oO0yd4eHUUu u
MIPAKTHUYECKOU JIeATEIIbHOCTH.

Braoemy:

e HABBIKAMHM CaMOCTOATEIBHOTO PpELICHHs 3aJad Ha KOMIIBIOTEPE, BKIKOYAKOLIUE
MMOCTAHOBKY 3a/layd, pa3pabOTKy alroputMa H OLEHKY ero 3(QexTuBHOCTH
METO/1aMU MaTEeMaTHYECKON CTaTUCTUKU JUIsl 00pabOTKU SKCIIEPUMEHTA;

e METOJAaMH peau3alui AJITOPUTMOB Ha KOMIIBIOTEPAX.

3. Kpartkoe coaep:xaHue JUCUMILIHHbI

Beenenne. lnpopmatuka — npeamer, 3aadyd U MECTO Kypca B IOJTOTOBKE CTYJCHTA.
Tpu wactu Hayku uHpopmatuku: hardware (TexHuueckue cpezactsa), software (mporpamMMHbIe
cpenctBa), brainware (MHTEJUIEKTyalbHbBIE cpencTBa). Kparkue ceneHws.

Pasznen 1. ApxuTekTypa KOMIBIOTEPOB U KOMIILIOTEPHBIX ceTel

1.1. Ucrtopus pa3Butus MHPOPMAIIMOHHBIX TEXHOJOTUH, BBIUHUCIUTEIbHOM TEXHUKU U
MepPCOHAIBHBIX KOMIIBIOTEPOB. MHpOopMalus, koinuyecTBo HHPOPMALUH, CIOCOObI BHIYMCICHUSI.
KpaTkast ucropusi pa3BUTHs BBIYMCIUTEILHOM TEXHUKU U NepcoHalbHbIX KommbioTepos (I1K).
Boruucnurenpnas mammaa ®on-Heitmana w mammna Teropunra. Paszpaborku HopGepra
Bumnepa.

1.2. TIlepconanbubie kxomnbioTepbl (IIK) m ux Bo3moxnoctu Apxutekrypa [IK,
annapathele cpencrsa IIK. @ynkunonanshHas cxema 1K, marucTpanbHO-MOyIbHBIN TPUHIIAIL
nocTpoeHus.: IIpuHUIMD OTKPHITOW apXUTEKTypbl. OCOOEHHOCTHU MpPEACTaBICHHUS IaHHBIX Ha
MamiMHHOM ~ ypoBHe IIpeumyimectBa 1udpoBoro mnpejacraBieHUs HHPOPMALUUU Iepea
aHaJIOTOBbIM. Vcrosb3yemMble CUCTEMbI CUMCIICHMS, MpaBuia MEpPeBOja U3 OJAHOM CHUCTEMbI B
IPYryto. DJIeMEeHTbl MaTeMaTUYECKOM JIOTUKHU: OCHOBHbIE JIOTMUECKUE ONepalui U (POPMYIIbI.

1.3. KoMIIBIOTEpHBIE CETH: TOMOJIOTUU CETEH, UX XapaKTEpUCTHUKHU. TOIOJIOruu ceTe:
3Be3JHasi, IIMHHAsA, KojbleBas. CeTu 3aKpbITOro THUIMA: JIOKAJbHBIE U PACIpE/IeTICHHbIE CEeTH,
KopropaTuBHble ceTu. IIporpammHO-TexHHUYeckoe oOecnedeHue: aapecanus, OIepalloHHAas
CHUCTEMa, aJamnTephl, OpaBephl, MPOTOKOJBI (0COOBIE S3BIKM, Ha KOTOPHIX OOMEHUBAIOTCSA
uHpopmanuer kommbioTepel B cetu, Hanpumep, TCP, TCP/IP, UDP). I'moGanbHble ceTn
paznmuunoro macmraba (WAN —Wide Area Net, MS Network, Internet). Bo3amoxHocTn cetn
Wutepner, Cucrema TenekoHpepeHIUH. DnekTpoHHas mnouta. JlocTyn kK HMHQOpPMAalMOHHBIM
pecypcam.

3amura uHpopmauuu. [loHsTHE 0€30MaCHOCTH  KOMIIBIOTEPHOM  HH(pOpMAIMH:
HAJEKHOCTh KOMIIBIOTEPA, COXPAaHHOCTb JaHHBIX, 3allliTa OT BHECEHUS W3MEHEHUM
HEYIOJIHOMOYEHHbIMU JIMLIAMHU, COXpaHEHHE TaWHbl TMEPENHCKH B DIIEKTPOHHOM CETU
ANropuTMBI 3aIMTHI HHPOPMALUK: METObI 3aLIUTHI, KOMIIBIOTEPHBIE BUPYCHI U O0OpHOa ¢ HUMMU.
MeTo1pl peanu3anuy 3aiuThl HHGOPMaLUK: TPOrpaMMHBIE, allllapaTHbIe, OpraHU3aUOHHbIE

1.4. MynbTMenua — AMAJIOroBasi KOMIIbIOTEpHAs CHCTEMa, OOECIeunBarolias CHHTE3
TeKCTa, Tpauku, 3ByKa, peYM U BHUICO. YCTPOICTBa MyinbTUMEAWa. TpeboBaHUS K
MYJbTUMEIUIMHBIM CpPEICTBaM KOMIIBIOTEPOB. PacuinpeHHble BO3MOKHOCTH 00pabOTKH,
npeoOpazoBaHusi, CcuHTe3a wuHPoOpManMK (KOMMBIOTEpHAS  aHUMAIMS, MOJIU(HUKAIUS
n3o0paxeHuil, TpexmepHas rpadpuka). MynpTumMeauiinple nporpaMmsel.  IIporpammel
pelIaKTUpOBaHUS, MOHTaka 3ByKa U BHJe0. Buneo-pemakropsl, Moayian creudddexTos,
MOHTa)KHbIE CTYAMH. DJIEKTPOHHBIE Mpe3eHTauuu (OCHOBHBIE Bo3MoOxkHOCTH MS Power Point),
STarnbl CO3AAHUS MPE3EHTAINH, CTPYKTypa IPE3eHTAlMI U 0COOEHHOCTH pabOThI C PEAAKTOPOM.

Paznean 2. IIporpammHuoe o6ecnieuenue

2.1. CrpykTypa ONEpalMOHHBIX CUCTEM, MAKEThl MPHUKIAIHBIX Mporpamm, Microsoft
Office. Knaccuduxamusa nporpaMMmHbIX cpeactB. CHCTEeMHOE W TMPHUKIATHOE MPOTPAMMHOE

68



obecrieuenue [1K. O630p omepammonnsix cucteM (OC). INpuaimuner co3ganus u cocraB OC:
a5po, uHTepdeiic, npaiiBepbl. Kparkas xapakrepuctuka WINDOWS, MonynbHBIM mpuHIUI
noctpoenust. Cpega WINDOWS: okHa, X 351eMeHThl, paboTa B MHOTOOKOHHOM PEXUME.
2.2.Penaxtopel Microsoft Office ,Ha3HaueHue u ocobeHHOCTH pPaboThL. PemakTopsl
XMUMHMUYECKUX U MaTeMaTudeckux ¢opmyi, TekcToBblil perakrop WORD, Power Point,(kpaTkuit
0030p). CoznaHue [OKYMEHTOB pAa3IU4YHBIX (opM (CTaHAAPTHBIX U HECTaHJAPTHBIX).
KonupoBanue XuMHUECKUX U MaTEMaTHUYECKUX (POPMYJI B TEKCTOBBIE JOKYMEHTHI.

2.3 EXCEL:Bo3moxHOCTH TaOJIMYHOTO PEAAaKTOpa M UCHOJIb30BAHUE €0 JJIs PELICHUS
nHpopMalMOHHBIX U MHKeHepHbIX 3ahay.. OkHo EXCEL Texnuka pabotbl . AOcCoJiOTHas U
OTHOCUTeNbHas azapecanus. Bcrpoennble ¢ynkuuu Pacuer nmo ¢opmymnam. KomupoBanue
dbopmyn. Pabota ¢ tabnumamu. @opmarupoBanue, opopMieHne TaOJIHIL..

2.4. EXCEL [Iloctpoenue rpadukoB u guarpamm. Pacuer (yHKIMOHAIbHBIX
3aBUCUMOCTEH M TIOCTPOCHHUE TPAPUUECKUX H300PAKEHHH C HMCMOIb30BAHHEM CTaHIAPTHBIX
¢yukuuit EXCEL u mactepa ¢ynkiuii. [loctpoenue noBepxHocreit ¢ HCIOIb30BaHUEM MacTepa
nuarpamm. [locTpoenue nuHU TpeHaa..

2.5. EXCEL. Omnepauuu c¢ wmaccuBamu. Pa3paboTka u peanmusauus HpoCTEHIINX
QITOPUTMOB C HCIOJB30BaHUEM BO3MOXKHOCTEH pelakTopa(Hax0oXkJAeHHEe MaKCUMaJIbHOIO
(MMHUMAaJILHOTO) 3JIEMEHTa BEKTOpa M MaTpUIlbl, HaX0XICHUE CYMMbl 3JEMEHTOB BEKTOpa U
MaTpHIIbl, BBIYMCIIEHUE MATPUYHBIX BbIpaXKeHHi). PellleHne BBIUMCIUTENBHBIX 33434 C
HCIO0JIb30BAHUEM TaOJIHII.

Pemenne CJIAY ¢ ucnonb3oBaHueM 00paTHOI MaTPUIIbI

Pa3nen 3. AnropurMsl M OCHOBBI IporpaMMupoBaHus Ha sizbike MATLAB.

3.1.Anroputmbl, TUIbl anroputMoB. llonsTue anroputma u ero cpoiictBa. CrnocoOsl
3amyucy anroputMoB. MOAYNIbHBIN NPUHLIUI TOCTPOEHUS AJITOPUTMOB U mporpamm. Ilaker
koMrbploTepHoir Marematuku MATLAB. XapakTepucTuku S3bIKOB  MPOrpaMMHPOBAHMSL.
DBOJIOLMS U KIIacCU(pUKALUs SI3bIKOB IPOTPaMMHUPOBAHUS, UMIIEpaTUBHbIE, (DYHKIIMOHAJIbHBIE,
JIOTUYECKUE, OObEKTHO-OPUEHTHpPOBaHHbIE, UX KoMOuHauuu. lloHaTtus  TpaHcisuuy,
KOMITWJISILIUYM, MHTEPIpPETAlUU, UX paziudus. SI3bIKM NporpaMMHpPOBAHUS BBICOKOTO YPOBHSL.
CtpykTypHOE TIpOorpaMMHUpOBaHue, ero ocobeHHocTd. (030p TAKETOB KOMITBIOTEPHOU
MmaTeMmaTuku — Matlab, Mathcad, Mathematica.

3.2. Cpena MATLAB. OcHOBHBIE CTPYKTYphl W HPUHLHUIIBI CTPYKTYPHOI'O
[IPOrpaMMUpPOBaHMs, WUTIOCTpauus. ba3oBble anropurMuyeckue KOHCTPYKIMH (CleI0OBaHUE,
BETBJICHUE, [IOBTOPEHUE), UX peaIU3alUH.

Omneparopsl si3pika nporpammupoBanuss MATLAB. OcHoBHble pemarenu (solvers)
MATLAB jana peanuzanuil  BBIYUCIHUTEIBHBIX QJITOPUTMOB. bHONIHOTEKa CTaHIApTHHIX
¢dbynakumii size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str,
disp, printf

3.3.Iloctpoenue rtpadukoB (GYHKIMU OJHOM U ABYX MNEPEeMEHHBIX. Vcmoiap3oBaHue
¢byukuuii plot, subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, opopmienue
rpaduKoB(3aroy0BKH, MOJAUCHU TI0 OCSIM U Hp.)

3.4. Onepayuu nao maccusamu: 6eKMoOpamu U MaAmMpuyami,- CI0X4CEHUe, YMHOICEHUE,
mpancnoHuposanue , obpawjeHue (inv), BbIUKUCIEHHE HOpMBI (norm ), panra (rank) u
onpenenutens marpuipl (det ). AJITOPUTMBI HAaXOXKJICHHUS MAKCHUMAaJIBHOTO, MHHHUMAJIBHOTO
AJIEMEHTAa B MacCHUBE, alTOPUTMbl COPTUPOBKU U MX peanu3auus (Hanpumep, Selection Sort)

Paznesn 4. Unciennble mMeroanl. Peasmsaums mnpocreiiliux ajiropuTrMoB B cpejae
MATLAB

4.1 YucneHHble METOJbl, XapaKTEPUCTUKA U HUX OCOOCHHOCTH, MOHATHE CXOAUMOCTH
MeTo/a. DJIEMEHTbl TEOPUHU MOTPEIIHOCTEeH, Kiaccu(UKalUsg MOrpelrHocTed, aObCoI0THAs U
OTHOCHUTEJIbHAs MOTPEIIHOCTh, MOHATHE (PYHKIMU HOPMbI. BBeeHue B cTaTUCTUKY. AJTOPUTMBI
JUI CTaTUCTUYECKOW 00paboTku wuHpopMauuu ( BBIYUCIECHHE TOYEYHBIX M HMHTEPBAJIbHBIX
OIIEHOK pe3yJabTaTOB M3MepsieMoil BenwuuHbl), ux peanmzanuu B [IKM MATLAB.
Ucnonws3oBanue ¢pyHkiuii min, max, median, var, polyfit, polyval.

69



4.2. Ilpubnuxenune Qynkuuil. Matepnonsnus MmHorouieHaMu. Kycounast HHTEpHOSIMS
(cmaiin). Ouenka norpemHoctd. Oyukiuun MATLAB s paGotsl ¢ MHOTOwIieHamu polyld,
polyval, polyfit, polyder, polyint.

4.3.. BoruucneHue onpeaeaeHHbIX HHTErpajioB, AITOPUTMbI METO/I0B MPSMOYT OJIbHUKOB,
Tpaneuuit 1 CUMIICOHA , OLIEHKa MOrPENIHOCTH METOJ0B. Peanu3zanus anropuTMOB YUCICHHBIX
METO/IOB BBIUMCIIEHMSI OIpENEeNeHHbIX uHTerpanoB B cpere MATLAB, npumenenue
CTaHJIapTHHIX PpyHKUMH trapz, quad, integral

4.4 ViccnenoBanue (QpyHKUMU OJHOW NepeMeHHOH. PelieHne HelMHEHHOro ypaBHEHUS
f(x)=0.

Otnenenne KopHed. AJTOPUTMBI YTOUHEHUS KOPHS (METOJ IOJIOBUHHOIO JIEJIECHUS,
Herotona, mpocroit urepanun). CpaBHUTEIBHBIC XapaKTEPUCTUKU. Peanmu3arust airopurMoB B
cpene MATLAB 1o 610k- cxemMaM U C MCIIOJIb30BaHUEM peliartesieil roots, fzero

4.4. VccnenoBanue ¢yHKUMM OJHOM mnepemeHHOW. Ilouck »skcTpemyma (QyHKUMH
BoruncnuTenbHble alrOpuTMbl HaXO0KJIECHUS JIOKAIbHBIX U TIJI00AJIbHBIX 3KCTPEMYMOB (METOJ
JieJIeHUs1 OTpe3Ka I0I10JIaM, METOJ 30JI0TOTO CEYEHMsI), UX pealn3aluu 1mo OJOK- cXemMaM U ¢
ucnoJib3oBanueM pewatens fminbnd B cpene MATLAB.

4 O0bem yuyeOHOW IMCHMILIMHBI — BC€ BUJbBI y4eOHOIl paboOThl, 3.€. M 4Yachl IS
Tabnuier Oepyres u3 yueoHoro iana (YII) u PTII.

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCHMIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlekuuun - - -
[Tpaktnueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 1,33 48 36
CamocrosiTesibHasi paboTa 1,67 60 45
KoHnTakTHas camocrositenbHas pabota 0,2 0,15
1,67
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIMHbI 59,8 | 44,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIIMHbBI
«MarepuajioBeieHr€e U 3aIUTA 0T KOPPO3UMN»

1. Heab AUCHMIUIMHBI — TPUOOPETEHHE CTYICHTAMH 3HAHUH, MTO3BOJISIOMINX OLICHUBATH
MOBEJICHNE MATEPHAIOB B YCIOBHUSAX JKCIUTyaTallid, BBIOMpPATh MaTepHall U TEXHOJOTHUIO €ro
00paboOTKH C IENbI0 TIOJYYEHUs 3aJaHHOU CTPYKTYPHI U CBOMCTB, 00€CIICUNBAIONINX BBICOKYIO
HAJIe)KHOCTh U JOJITOBEYHOCTh U3JIETIU.

2. B pe3yabTaTe H3y4eHUs JMCHUILUIUHBI 00y4Yal0OIMIACH JOJI2KeH:
Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX JOCTHKCHHUS:
OIIK-1.1; OIIK-1.2; OIIK-3.2; OIIK-7.1; OIIK-7.2.

3namy:

- OCHOBHBIE KJIACChI MPOMBIIIJIEHHBIX MAaTEPUAJIOB;

- CTPYKTYpY, COCTaB M CBOWCTBa ((U3MYECKUE, XUMHYECKHE, IKCILTyaTallHOHHBIC)
OCHOBHBIX (DYHKIIMOHAJILHBIX MAaTEPUAJIOB;

- TEXHOJIOTHH TOJIy4eHUsI B 00pabOTKH OCHOBHBIX (DYHKIIMOHAJIBHBIX MAaTEPUAJIOB;

- TPUHIHUIBI BBIOOpPAa W COYETAHUSA PA3TUYHBIX (DYHKIIMOHAIBHBIX MAaTEpUaJIOB B
MIPOMBIIIJICHHBIX YCIOBHUSX.
Ymemo:
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- CpaBHUBATh pa3WyHble (QYHKIMOHAIBHBIE MAaTE€pUAIbl TO TEXHOJOTHUYECKUM U
AKCIUTyaTaIlMOHHBIM TIOKA3aTEeIIsIM;

- OCYHIICCTBJIATH BBIOOp (PYHKIMOHAIBHOTO MaTepuaia Ui 3aJaHHBIX YCIOBHI
IKCIUTyaTalIuu;

- TMPOTHO3WPOBATH TIOBEJACHUE PA3JIMYHBIX (YHKIMOHAIBHBIX MaTEPHAIOB MPHU
AKCIUTyaTalUH.

Braoems:

- METOJAaMH aHaJIM3a CBSI3U CBOICTB MaTepualia ¢ ero COCTaBOM U CTPYKTYpOii;

- METOJIaMH 3aIIUTHl MallIMH U allapaToB XUMUYECKUX ITPOU3BOJICTB OT KOPPO3HUH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

BBenenue

MarepuanoBeieHle Kak HayKa: IelH, 3aJadyd W 3HAaYeHUE IUCHUILIUHBL OOmue
TpeOOBaHUs, NMPEAbIBIsIEMbIE K MaTepruajiaM B 3aBUCUMOCTH OT YCJIOBHUH HCIOJIb30BAHUS WU
sKciutyaTanuu. Pa3Butue Hayku o Marepuanax. Poimb pycCKMX Y4YEHBIX B Pa3BUTHH HAYKH.
JocTwkenuss B 00JacTH  CO3JaHUS  HOBBIX ~ MaTEPHAVIOB, TEXHUKO-DKOHOMHYECKAs
3(h(HEKTUBHOCTh UX MPUMEHEHHUS. 3HAYCHNE MATEPUAJIOB B PA3BUTUU XUMHUKO-TEXHOJOTHUYECKUX
MIPOIIECCOB M 00ECTIEYCHNH UX 0€30MMaCHOCTH.

Paznen 1. ®u3nko-xuMu4ecKue 0CHOBbI MaTepHaI0BeI1eHUs

OcHOBHBIE TIOHATHUS O CTPOCHHUH, CTPYKTYpE€ W CBOMCTBAX MaTepHaioB. MeTobl
M3y4YeHUs CTPYKTYpbl M CBOWCTB MarepuanoB. CrpoeHue wMarepuanoB. OCHOBHBIE THITbI
KpUCTAJUTMYECKUX pemieTok. Kiaccudukanus KpuUCTAIOB TO THMAM CBSI3U. AHH30TPOIHUS
CBOMCTB KpHUCTALIOB. CTpoeHUE peaIbHBIX KPUCTALIOB. [[eheKThl peanbHBIX KPUCTAIUIOB M MX
BIIMSIHME HA CBOWMCTBA METAJUIOB M CIIaBoB. CBOMCTBA nucinokanuid. Kpuctammmsamus MeTaiioB
n cmaaBoB. CamonpousBojibHas Kpuctamzauus. Hecamomnpou3BosibHAs KpUCTAJUIM3ALIMSL.
Amopdubie maTepuanbl. Hanomatepuansl.

OuU3NKO-XMMHYECKHE OCHOBBI ~ MaTepuasioBeneHus. (OCHOBBI  TEOPUU  CILIABOB.
JlnarpaMMbl COCTOSIHHS CTUIaBOB. TE€PMUHBI U OTIpeesieHus. JmarpaMMBbl - «COCTaB-CBONCTBOY.
@da30BBIi COCTAB CIUIABOB. 3aBUCHMOCTh MEXKIY CBOMCTBAMHU CIUIABOB M THIIOM JHArPaMMbI
cocrossaus. IlpaBumo H.C. KypmakoBa. CoiictBa wMatepuanoB. IlokasaTenn CBOWCTB.
Knaccudukanus cpoiictB. Mexannyeckue, (U3HUECKHE, XUMHYECKUE, SKCIUTyaTal[HOHHBIE H
TEXHOJIOTHYECKHE CBOICTBa MarepuaioB. [loka3aTenn MeXaHUYECKHUX CBOMCTB, OMpEIeIsieMbIe
MPU CTAaTUYECKUX HCIBITAHUSAX HA PACTHKEHHE W W3rnb. MeTtonbl ompeneieHusi TBEPAOCTH
MaTepHasoB.

Paszpnen 2. Merajiimyeckue MaTepuaibl
Merammueckne wmatepuanbl. JKene3o u  cmiaBel Ha ero ocHoBe. CrTaam W YyryHBI.
XKenesoyrnepoauctoie craBbl. CTPYKTYphl CIUIABOB JKelle30-yraepos. JluarpaMmbl COCTOSIHUS
xKene30-1ieMeHTUT. KommnoHeHThl, (a3bl U CTPYKTYpHBIE COCTABIISIONIME CTaJed U OeIbIX
YyT'yHOB.

KoHCTpyKIIMOHHBIE METAIIMYECKUE MAaTepUalibl. YTIEPOIUCTHIE U JISTHPOBAHHBIC CTAJIH.
Knaccudukanus craneit, ompenencHue MOHATHA KadecTBa cTainu (TpeOOBaHHS K KadeCTBY).
Brusiaue yrieposa U MOCTOSIHHBIX (TEXHOJIOTHYECKUX) MPUMECEH Ha Ka4eCTBO CTAJIM, METOIbI
VIIY4IICHUS KadecTBa CTalu (MOBBIIICHUE €€ KOHCTPYKIHMOHHOW TPOYHOCTH). BrnusHue
JIETUPYIOIIUX 3JIEMEHTOB Ha CBOWCTBA CTAIM. J(MarpamMMbl COCTOSIHHS KEJE30-JErUPYIOIINT
aneMeHT.  KoHcrpykumonuele  cranu.  WHcTpymeHntaneHble  ctanu.  Kiaccudukanus
YTJIEPOAUCTHIX M JISTUPOBAHHBIX CTAJICH.

Teopust ¥ MpakTHKa TEPMHUYECKOM U XHUMHUKO-TEPMHUYECKON 0OpabOTKH METAJIOB H
crutaBoB. [Ipupoma, MexaHuW3M M YCIOBHUS MPOTEKAHUS CTPYKTYPHBIX MPEBPAIICHUNA B CTaJH.
Bunaer tepmuueckoin 00paboTku ctanu. BimsiHue TepmMudeckod oOpaOOTKM HA MEXaHUYECKHE
cBoiicTBa cTanu. PuU3NUECKHE OCHOBBI XMMHUKOTEPMHUYECKOW 00paboTku. Bumbl u crocoOs
nementanuu. Jnddy3nonHoe HachIlieHHE TMOBEPXHOCTH HEMETaIaMH. A30THPOBAHUE CTallu.
Hubdysnonnas wmeramnuzanus. HoHHas XuMuKO-TepMudeckas oOpaboTka. [lepcrieKTuBbI
Pa3BUTUS XUMHKO-TepMHUUecKoi o0padoTku. Juddy3snonHoe ynanenue npumecei.
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[{BeTHBIC METANIBI U CIUIABBI HA UX OCHOBE. OOmIas XapaKTepUCTUKA U KiacCUpUKaIUs
MEIHBIX cIUIaBoB. JlaTyHu, OpOH3bI, MEIHO-HUKEJIEBBIE CIUIaBbl. AHTU(PPUKIHMOHHBIE
METAJITTNYECCKUE MaTepHabl. OOmas XapaKTePUCTHKA AJTFOMHUHHUEBBIX CILIaBOB.
JlepopMmupyembie aqtOMUHUEBBIE CIUIABbI, JINTHEBbIE ATIOMUHHUEBBIE CILIaBbl. | paHyIMpoBaHHbIE
crutaBbl. OOI1asi XxapakTepuCcTHKa MarHUEBBIX cIUIaBoB. JleopmMupyemble MarHueBbI€ CILIaBBI.
JluTheBble MarHueBbIE€ CIUIABbl. BiMsiHME JErHpyrOLUX 3JIEMEHTOB CTPYKTYpPY U Ha CBOICTBa
TUTAHOBBIX CIIaBOB. bepuiunii u crjiaBbl Ha €ro ocHoBe. TyroruiaBKue METasulbl U CIUIaBbl Ha
UX OCHOBE.

Pazgea 3. OcHOBBI KOPPO3uM MeTAJJIOB. [IpUHUMIIBI U METOABI 3AIUTHI OT
KOpPPO3MH.

OcHoBHbIE IPUYUHBI KOppo3uu MeTaiioB. [lokazaTenu kopposuu. Knaccuduxarus
KOPPO3MOHHBIX IIPOLIECCOB. XUMHUYECKast KOppo3us. ['azoBast koppo3usa. Kopposus B KUAKOCTIX
— HEdJIEKTPOJIUTaX. DIEKTPOXUMUUEecKasi Koppo3us. KuneTuka aieKTpoXuMU4ecKo KOppo3uu.
Koppo3us MeTanioB B yCIIOBUSX TEXHOJIOTUYECKUX CPEJl XUMHUUECKUX MPOU3BOJICTB.

[IpuHIHAIBEI ¥ METO/IBI 3aIUTHI OT KOPPo3uK. KOppOo3nOHHOCTONKNE METAIUNINYECKHUE U
HEMETAJUTMYECKUE MaTepuaibl. MeToApl 3alIMThl MAIIMH U aMapaTOB XUMUYECKUX
MIPOU3BOJICTB OT KOPPO3uu. IHrHOUTOPBI KOPpO3uH. DINEKTPOXUMUYECKAs 3alUTa. 3allluTHbIC
MTOKPBITHS.

Pasnen 4. Hemeranuveckne MaTepuaibl
Hemerannuueckue matepuanbl. Marepuanbl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX COEIUHEHUI.
CrpoeHue u cBoMcTBa NOJMMEPOB. TepMOpEakTUBHbIE U TEPMOIUIACTUYHBIE ITOJTHMEPHI.
Crpoenue u cBoiictBa miaactMacc. OCHOBHbBIE Pa3HOBUIHOCTH HPOMBILIUICHHBIX MOJUMEPOB U
iacTMacc. ApMHUpOBaHHbIE TIOJUMEPHbIE MaTepHalibl. ['a30HaIIOIHEHHBIE M1JIACTMACCHI.

Kepamuueckne wmarepuansl. KoHCTpyKIHMOHHAs, WHCTPYMEHTaJdbHAs M TEXHHYECKas
kepamuka. Heopranmueckoe crexiio. Knaccudukanus cTeKoa MO Ha3HAYEHHIO U 00JIaCTH
npumenenus. Cutamibl. ['padut. Acbect. CBolicTBa 1 00J1aCTH TPUMEHEHUS.

Komnosumnmonnsie wmatepuasibl  (KM). OOmas xapakTepHCTHKAa KOMIO3UIIMOHHBIX
marepuanioB.  JucmepcHo-ynpoueHHele KM, cmoucteie KM,  Bomokaucteie  KM.
Komno3unmonnsie maTepuaibl Ha METAUIMYECKOW U HeMetauimdeckoil ocHoBe. CAII
(crieueHHBIE aTIOMUHUEBBIE MOPOIIKH). Kepamuueckne KOMIIO3ULIMOHHBIE MaT€PHAIIbI.

[ToHsATHS O HAHOTEXHOJIOTUSX, HaHOMaTepHanax. [I[puMeHeHre B MPOMBIILITIEHHOCTH.

Pa3nes 5. JxkoHOMHU4YecKH 000CHOBAHHBII BHIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MAaTEPUAJIOB JUIsl KOHKPETHOIO TEXHOJOTHYECKOI0 MpoLecca.
Kpurepuu u anroputm BeIOOpa KOHCTPYKIIMOHHBIX MAaTEPUATIOB. DKOJIOTUYECKHUE U
HSKOHOMMYECKHE aCIIEKThl MaTEPUAIOBEACHUS U 3alIUTHl MATEPUAJIOB OT KOPPO3HH.

4. O0beM yueOHOH TUCHUILTUHBI

O0beM TUCTIUTUTHHBI
Buner yue6HOM paboThI

3E Akap.u. Actp.u.
OO01iasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4€0HOMY ILUIAHY 3 108 81
KonTrakTHasi padoTa - ayIMTOPHBIE 3aHATHS: 1,3 48 36
Jlexmmm (JIek) 0,9 32 24
[TpakTnueckue 3anstus (113) 0,4 16 12
CamocrositesbHast padora (CP): 1,7 60 45
KonrakTHas camocrositenpHas paboTa 0,2 0,15

1,1
CaMOCTOSTETbHOE N3YUYEHUE Pa3/IeI0B AUCUUIIIMHbI 59,8 44,85
Bua konTpoJsi: 3ayer
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AHHOTaNus padoyeil NPOrpaMMsbl JUCHUILIMHBI
«KoMno3uuuoHHble MaTepUaJIbD»

1 Heap AuCHUILVIMHBI — O3HAKOMUTH CTYJIEHTOB C OCHOBHBIMHM THUIIAMH COBPEMEHHBIX
KOMITO3ULIMOHHBIX MaTE€PHAIOB, UX (PU3UKO-XUMHYECKUMU CBOMCTBAMHU U METOJAMM MOITY4EHUS,
MI0Ka3aTh [EPCIEKTUBHbIE HAIIPABJIECHUS PA3BUTHS KOMIIO3UIIMOHHBIX MaTepUaOB.

2 B pesyabraTre u3yYeHHs JAUCUMIUIMHBI 0Oydamluuiicd 1O Mporpamme
0akaJlaBpHATAa J0JIKEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMHU UX JOCTHKCHHUS:

OIlIK-7.1; OIIK-7.2

3names:

— OCHOBHBIC TUIIBI KOMITO3UITUOHHBIX MAaTCPUAJIOB,
- (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IG OCHOBEI CO3JJaHUS KOMITIO3UITUOHHBIX MaTCPUAJIOB;

— OCHOBHBIC XapaKTEPUCTUKH W CBOWCTBA KOMIIO3WUIIMOHHBIX MAaTE€pPUAJIOB PA3JIMUYHOTO
Ha3HAYEHHUS,
Ymemeu:

— BBIOMpATh KOMITO3UIIMOHHBIE MAaTEPUAIBI JJII KOHKPETHBIX IICJICH;

Braoemy:

— HaBBIKAMH aHAJM3a HAYYHO-TEXHUUYECKOW JIMUTEPATyphl B 00JACTH KOMIIO3UITMOHHBIX
MaTepuaosB;

— METOJaMH TIPEJCTABJICHHUS JHUTEPATYPHBIX W OKCHEPUMEHTAIBHBIX CBEIACHUH O
CBOMCTBAX, METOJAaX MOJyYeHUS M OOJACTAX MPUMEHEHUS HAHOMATEpUaJOB M HAHOCTPYKTYP B
BHJIe pedepaToB, OTUETOB, JOKIAIOB U MIPE3CHTALIUMN.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Pazgea 1. OCHOBBI KOMIIO3UIIHOHHBIX MATEPHUAJIOB

BBenenue, 0CHOBHbIE ompeeieHNsl, KPATKasg XapaKTePUCTHKA KOMIO3UIMOHHBIX
MatepuasioB. OCHOBHBIC omnpeneneHus. Tumel cBsi3u Ha rpanuie pazaena ¢das. Llenmu coznanus
KOMMO3UTOB. VcTOpus KOMMO3WIIMOHHBIX MarepuayioB. Kiaccudukanuss KOMITO3UIIMOHHBIX
MaTepHuasoB M0 MaTepUaTy KOMIIO3HUIINH, TUITY apMaTyphl €€ OPUEHTALMH, CIIOCO0Y MOTydeHUs
KOMIO3UIIMU M U3ACIHUNA U3 HUX. THIBI CTPYKTYp KOMIIO3UTOB. JIOCTOMHCTBA W HEAOCTATKH
KOMIIO3UITMOHHBIX MaTEPHAJIOB.

JucnepcHo-ynpo4HeHHbIE KOMIIO3UIIMOHHBIE MaTepHuaJbl. Knaccuduxanus
KOMIIO3UITMOHHBIX MAaTE€pPUajOB IO CTPYKTYpHOMY mpu3Haky. OCHOBHBIC TPYIIIBI JUCIIEPCHO-
YOPOYHEHHBIX  KOMIIO3UIIMOHHBIX  MAaTe€puajoB. TEXHOJOTHS  MOJYYCHHUS  JIHUCIIEPCHO-
YIPOUYHEHHBIX KOMIIO3UIIMOHHBIX MaTEpPUAJIOB.

BosiokHHCTBIE M CJOHUCTBIe KOMIO3UIIMOHHBIE MaTepualbl. BolokHuCTHIE
KOMIIO3UIIMOHHBIE MaTepuaibl, uX kKi1accupukamus. OCHOBBI TOPMOXKEHHUSI pa3pylICHUS
BOJIOKHHCTBIX KOMIIO3UIITMOHHBIX MaTepuagoB. MeToapl TOTyYeHUS BOJIOKOH W HUTEBHIHBIX
kpuctamuioB. Knaccudukanus HUTEBUIHBIX KPUCTALIOB MO pasMepaM. Co3gaHue MOKPHITHS HA
MMOBEPXHOCTH M OPHUEHTHUPOBAHWE HUTEBHJHBIX KPUCTALIOB. CIOUCThIE KOMIO3UIIMOHHBIE
Marepuaibl. OU3NYECKHE OCHOBBI TOPMOXKCHHSI Pa3pPYIICHHUS B CIOUCTBIX KOMIIO3MIIMOHHBIX
Marepuaiax, OCHOBHbIC MeXaHU3MBI. [loydeHne CJI0UCTHIX KOMIIO3UIIMOHHBIX MaTEpHAJIOB.

KoMno3uunonnble  MaTepuajbl Ha  MeTaJiMdeckoil  ocHoBe.  Vcropus
METaJUIOBEICHUST MeTaibl, X CTPOCHHE, KPUCTAIN3AKs. UMbl KPUCTAJUIMUYECKUX PEIIETOK.
Komno3umnmonnsie Marepuanbl ¢ METAUIMUECKOW MaTpulled, KiacCUUKaIus, MpUMEHEHHE.
MeToapl TIOJIy4€HHSI METAJUIOKOMITIO3UTOB. BOJOKHUCTBIE METAUTMYECKHE KOMITO3UIIMOHHBIE
Marepuaibl, MX XapaKTepUCTUKA, CBOWCTBA W METOIbI ToJyydeHus. OOnacT NPUMEHEHHS
BOJIOKHHCTBIX METAJUIMUYECKUX KOMITO3UIIMOHHBIX MaTepuanoB. CBOKWCTBA U METOBI TIOJTy4YCHHUS
TICEB/IOCIIJIABOB HA OCHOBE KeJie3a. DBTEKTUUECKHE KOMIIO3UIIMOHHBIE MaTepuaibl. JlucmnepcHo-
YIPOUYHEHHBIE KOMITO3UIIMOHHBIE MAaTeprajibl HA OCHOBE aFOMHHUS (CIICUYEHHBIE ATFOMUHUEBHIC
nopouku). JucrnepcHO-ynpoOYHEHHbIE KOMIIO3UIIMOHHBIE MaTepHallbl Ha OCHOBE OepuyuIvs,
MarHus, HUKeJs, KoOaabTa.
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Paznen 2. Tunbl KOMIO3UIMOHHBIX MATEPHAJIOB U 00J1ACTH MX TPUMEHEeHU s

Kepamuyeckne KoOMNoO3MIUOHHBbIe MaTepuanabl. Kiaccupukanmss uw mpuMeHEHUE
KepaMuKd. TyroruraBkue COEOWMHEHHS TEPEeXOoJHbIX MeTawoB. Krnaccupukamus 1o
XUMUYECKOMY cocTaBy. OKCHIBI QIIOMUHUS, ITUPKOHUS, IBOWHBIE COCAMHEHUS M TBEPIbI
pacTBOpel B cHUCTeMax. TpoiHblE COEAUHEHHS. DBECKHUCIOTHBIE TYrOIUIaBKUE COEIMHEHUS.
Cuamonbl. TexHonorus TOJydeHUS KepaMHUUECKHMX MaTepuanoB. I[lpornecchl momydeHus
TOHKOJUCIIEPCHBIX MOPOIIKOB. [Tporiecchl monyyeHns: BOJOKOH M HUTEBUIHBIX KPUCTAJIIOB.

Yraepoa-yriiepoaHble KOMIO3MIMOHHbIE MaTepHAaJibl. AJUIOTPOIIHbIE MOAU(DUKALINU
yriepoaa. Kimaccudukanust yrinepoaasix marepuanoB. OCOOEHHOCTH, apMHUPYIOIINE KapKachl
YTJIEPO/I-YTIEPOIHBIX KOMIIO3UITMOHHBIX MaTepruaioB. CBONCTBA, CMAYMBAEMOCTh YTJIEPOIHBIX
MarepuanoB. TEeXHOJIOTUSI MOJYYEHHS YriepOI-yriIepOJAHBIX KOMIIO3UIMOHHBIX MaTEpHUasoB.
Matpuiisl yriaepoi-yriepoHbIX KOMIIO3UIIMOHHBIX MaTepHayioB. TpeOoBaHUS K TOKPBITUSM
YIJIEPOJI-YTJIEPOJHBIX  KOMIO3MIIMOHHBIX MarepuangoB. TpemmHOCTONKOCTh. [IpuMeHenue
YIJIEPOI-YTJIEPOJHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.

IlonumepHble KOMIO3UIMOHHbIE MaTepHaJbl. HamomHUTENM KOMMIO3WUIIMOHHBIX
MarepuaioB. Hamomautenw  ans  HaHOKoMIo3uToB.  Kiaccudukamus — MOJMMEPHBIX
KOMIIO3UIITMOHHBIE MaTepuajoB. MeXaHu3M B3aUMOJICHCTBUS KOMIIOHEHTOB IMOJIMMEPHBIX
KOMIIO3UIITMOHHBIX MarepuanoB. Kputuueckas ummHa BOJIOKOH. ['MOpHWIHBIE M TpagueHTHBIC
apMHUPOBAHHBIC IUJIACTUKH C PETYIUPYEMBIMA MEXaHUYECKHUMH CBOMCTBaMU. MaTpHIlbI
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MarepuaiaoB. CMoibl. TUIBI HEHACHIIIEHHBIX MOJHI(PHUPHBIX
cMot. [lomydyeHune mMOJUMEPHBIX KOMMO3UTOB. [lomMMepHbIE HAHOKOMITO3UTHI HAa OCHOBE
opranornivd.  OTHECTOWKHE  TMOJUMEPHBIE  HAHOKOMIIO3UTHL. ~ MeToapl  TOBBIMICHUS
orHecTokocTi. HanoMeTranbl kak aHTUNpEeHbl. KOMITO3UTH HA OCHOBE HAHOBOJIOKOH.

HanokoMno3uThbl. [TonsiTne TepMHUHA «HAHOKOMIIO3HT. Knaccudukanmst
HaHOKOMITO3UTOB. COBpEMEHHBII PHIHOK HAHOKOMIIO3UTOB. BUIbI KepaMUYECKUX KOMIIO3UTOB,
ux cocraB. Kepmersl. Kepamuueckne HaHOKOMIIO3UTBHI, WX BHAbL.  [IprumeHeHue
HaHOKOMITO3UTOB.  HaHomokpseiTus. ['mOpuaHble  OpPraHO-HEOPTaHWUYECKHE  KOMIIO3UTHI.
Camoounmiatomuiics OetoH. HamonHuTenu a1 HAaHOKOMIIO3UTOB (YTJI€pOJHbIE HAHOTPYOKH).
Komno3uter Ha oOcHOBE HaHOBOJIOKOH. OOmacTh TpUMEHEHUss HaHOBOJIOKOH. [lomyuenue
MOJMMEPHBIX ~ HAHOKOMITO3UTOB.  CJOHWCTBIE  CHJIMKAThl —  TJIMHUCTBIE  MUHEPAJIBL.
«HTENnNneKTyanbHbie»  MOJMUMMEpPHbIE  KOMIO3UTHL.  [lokapHas  OmMacHOCTh  MOJIMMEPOB.
MexaHu3Mbl CHMXKEHHUS TOPIHOYECTH MOJMMEPHBIX MarepuaynoB. [[pom3BOACTBO 3ameiuTenei
ropenusi. OTHECTONKHE CBOMCTBA HAHOKOMIIO3UTOB HAa OCHOBE CIIOMCTBIX COCTUHECHHIA.

4. O0beM yueOHOH THCHMILIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUIIJIMHBI 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
B TOM 4HcJje B opMe NPAKTHYeCKOil OAT0TOBKH - - -
Jlexinm 0,45 16 12
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH - - -
[Tpaxtnueckue 3anstus (113) 0,45 16 12
B TOM 4ucJe B popme NpaKTUYECKOH MOATOTOBKH - - -
Jlaboparopusie paboTs! (JIP) - - -
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 2,11 76 57
KonTakTHas camocrositenbHas pabota 211 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI ’ 73,6 56,7
Bua konTpoJs: 3ader c onleHKOM
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AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIHpPOBAHUSA U METPOJIOTHH
1. Hdeap AMCUMINIMHBI — IIOJYYEHHE CTYJEHTAMH OCHOBHBIX HAY4YHO-IPAKTHYECKHUX
3HaHWUH B 00JIACTH METPOJIOTUU U OCHOB TEXHUYECKOTO PEeryaupoBaHus Ha Tepputopuu PO u 3a
pyOexxoM, HEOOXOAUMBIX ISl PEIIeHUs 337a4y 00ecredeHus] eUHCTBA U3MEPEHUN U KOHTPOJIS
KayecTBa MPOIyKIHUH (YCIIYT), METPOJIOTHYECKOMY U HOPMAaTUBHOMY OOECIIEUEHHUI0 pa3padOTKH,
IIPOU3BOJICTBA, UCIIBITAHUH, SKCIUTYaTallud U YTHWIM3ALNN TPOLYKLIHH.

2. B pesyabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TOCTHKCHUS:
OIlIK-3.1; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2

3uamo:

-COBpEMEHHbBIE TEHJACHLIUN PA3BUTUS TEXHUKU U XUMUYECKOM TEXHOJIOTUY;

-COBpEMEHHBIE  METOJAbl H3MEpeHUs (U3HKO-XMMHUYECKUX TIOKa3zaTelned M HX
IO PEIHOCTEN;

- 3aKOHOJIATEJIbHYI0, OPraHU3allMOHHYIO, HAYYHYIO M TEXHUYECKYIO OCHOBBI OO€CTIeueHus
€IMHCTBA U3MEPEHUN U CTaHJapTU3ALINN.

-IIOPSA0K pa3pabOTKU, YTBEPKACHHUS U BHEIPEHUS CTAHJAPTOB, TEXHUYECKUX YCIOBUHN U
JPYroi HOpMaTUBHON M HOPMAaTHUBHO-IIPABOBOM JOKYMEHTALIVH;

- MEPCHEeKTUBbl TEXHUYECKOTO Pa3BUTHS M OCOOCHHOCTH JESATEIBHOCTH OpraHU3aluii,
KOMIIETEHTHBIX Ha 3aKOHOJATEIbHO-IIPAaBOBON OCHOBE B 00JIACTU TEXHUYECKOTO PETYIUPOBAHMS
U YIIpaBJICHUS KAUe€CTBOM;

-OCHOBHBIE  ()OpPMBI  TOATBEP)KIEHUS  COOTBETCTBMS, YYaCTHHUKOB  palbOT IO
cepTuduKalnm, cXeMbl cepTuduKanmy u aexnapupoBanus B PO u 3a pyOexom.

Ymemo:

-IIPUMEHSATh METOJbI M WCIO0JIb30BaTh TMPUHIMIIBI CTAHIAPTHU3ALMA TPH pa3padoTKe
HOPMaTUBHBIX TOKYMEHTOB;

-IIPUMEHATh Ha TpakTuke DefepanbHble 3aKOHBI U MEKIYHAPOIHBIE PEKOMEHAAINHU B
00J1aCTH METPOJIOTHH U TEXHUYECKOTO PETYIIUPOBAHMS;

-IpUHUMATh y4YacTHE B TMpOIeccax IOATBEP)KIACHUS COOTBETCTBHS Pa3HOTO YPOBHS-
aKKpeIUTalluu, IIPUEMKE, SKCIIEPTH3e, JTUICH3UPOBAHNUN, TOCKOHTPOJIE U HAJI30PE;

-MCIIOJI30BaTh TEXHUYECKHWE CPEICTBA JUISI HW3MEPEHHS OCHOBHBIX TapaMeTpOB
TEXHOJIOTHYECKOTO TPOIIeCcCa, CBOUCTB ChIPhS U TIPOTYKITUH.

MPUMEHATh  METOJBl  KOHTPOJISI ¥ YIOPaBICHUS  KAueCTBOM  MPOAYKIHH U
MIPOM3BOJICTBEHHOTO MPOIIECcca MPENPUATHS,

-aHAJIM3UPOBATh JAHHBIC O KAYECTBE MPOAYKIIMU U OTIPEACIIATh MPUYUHBI OpaKa;

Braoemy:

- HaBBIKAMHU OCYIIECTBISATH TOWCK, KPUTHYECKHH aHaJU3UpPOBATH U CHUHTE3UPOBATH
nH(pOpMaIINIO, MPUMEHSITh CUCTEMHBIHN MOIXOT U pEIICHUS MTOCTABICHHBIX 3a/1a4;

- HaBBIKAMHU HCKaTh HYKHBIC€ HCTOYHHMKH HWH(OpMAMKW W JaHHBIC, BOCIPUHUMATH,
aHaJIM3UPOBATh, 3alOMMHATH U MepeAaBaTh HMH(OPMAIMIO C MCHOJIb30BAaHHUEM LHUQPPOBBIX
CPEICTB, a TaKKE€ C IMOMOUIbIO AJITOPUTMOB MpHU pabOTe€ € MOJYYEHHBIMU U3 Pa3IMUHBIX
HMCTOYHUKOB JAHHBIMU C 1EbI0 3((HEKTUBHOTO HUCIIOIB30BAHUS TOJYYEHHOW MH(POPMALUU IS
pelieHus 3a1a4.
- HaBbIKAMHM AaHAJIM3UPOBATh, COCTABJIATh M TPHUMEHATH TEXHUYECKYIO JOKYMEHTAIIHUIO,
CBA3aHHYIO C Mpo(ecCHOHANBbHON JeATENbHOCThIO, B COOTBETCTBUU C JICHCTBYIOLIUMU
HOPMaTUBHBIMHU JOKYMEHTAaMH B COOTBETCTBYIOIICH OTpaCIH;
- HaBbIKAMH TPUHUMATh OOOCHOBAaHHBIE TEXHUYECKHE pEIICHUS B MpodhecCHOHaTbHOMN
NEeSTETFHOCTH, BRIOUpaTh A((HEeKTUBHBIC U O€30TIaCHBIC TEXHUYECKUE CPEIICTBA i TEXHOJIOTHH.

3. KpaTkoe coaepskaHue M CHUILTHHBI
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Pazoen 1. Memponoeus. OctogHble nOHAMUS U NPUHYUNBL

[Ipeamet meTposorus. Tepmunsl u onpezenenns. 3akoH PO «O6 obecrieyeHUN eIMHCTBA
n3Mmepenuil. Knaccudukauust nzmepenuit» OCHOBHbIE (U3NYECKUE U XUMUYECKUE BETUYUHBL
CpencrtBa wu3mepeHudt u  ux Buapl. llorpemHoct  u3MmepeHuil. [ocymapcTBeHHas
MeTpoJIoruueckast ciyx6a. MexayHapoaHas OpraHu3alus 3aKOHOAATeIbHOW METPOJIOTUH.

Pazoen 2. Ocnogvr mexnuuecko2o pe2ynuposanus.

3akoHbl PO «O texuuueckoM perynupoBanumn», «O cranaapruzanuu B PO», «O 3amure
npaB noTpeduTens». TexHuyeckue peraaMeHTbl 1 HOpMaTUBHbIE JTIOKYMEHTHI, JIEHCTBYIOLIUE HA
tepputopun PO.

Pazoen 3. Ocnoswi oyenku coomeemcmesusl.

Dopmsbl MTOATBEPKICHUS COOTBETCTBHUS. O6s13aTenbHast ceptudukarus.
HexnapupoBanue. JloOpoBosibHas cepTuduranusi. AKKpeIuTamms.

4. O0beM yueOHOMH TUCHMILTHHBI

. O0beM TUCIUTUTHHBI
Bun yuebHoii paboTsl
3E Akap. 4. AcTp. 4.

OO61ast TpyA0€MKOCTh AUCITUTLTHHBI 2 72 54
KonrakTHas padora - ay1MTOpHbIE
3aHATHA: 0,89 32 24
Jlexinu 0,44 16 12
[TpakTueckue 3anstus (113) 0,44 16 12
B TOM 4HCJI€ B (OpME MPAKTUIECKOM
IMOJTOTOBKH 0,44 16 12
CamocrosiTesibHas padoTa: 1,11 40 30
KoHnTakTHas camocrosiTesbHas
pabota - 0,2 0,15
CaMocCTOATENbHOE U3yUEHUE
pa3enoB TUCIUTUITUHBI - 39,8 29,85
Buja uTtoroBoro KOHTpoJIs: 3aver
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AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«IIpaBoBegeHne»

1 Leap AucuunIMHbI — OBJIAJICHUE OCHOBAMH TPABOBBIX 3HAHUH; (POPMUPOBAHNE OCHOB
IIPAaBOBOM KYJIBTYPBI M IPABOMEPHOTO NOBEAECHUS I'PAKIAHNHA CTPAHBI.

2 B pe3yJsbrare U3y4eHHs] AUCUUIJIMHBI 00YYAIOIIMIACH 10JI5KEH:

Ob6naaath ciaenyrOMUMI KOMIIETEHIUAMU U UHIMKATOPAMU UX TOCTHKEHUS:

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

3nams:

— OCHOBBI POCCUICKOM TPAaBOBOW CUCTEMBI MU POCCUMCKOTO 3aKOHOIATENbCTBA, OCHOBBI
opraHu3anuu W (QyHKIMOHMPOBAHUS CYACOHBIX W WHBIX MPABONPUMEHUTEIBHBIX H
IIPAaBOOXPAHUTEIIBHBIX OPTraHOB;

—TpaBOBbIE W HPABCTBEHHO-ITHYECKHE HOPMBI B cdepe NnpodecCHOHATBHON
NEeSATENBHOCTH;

—I[paBOBbIE HOPMBI, PETYIMPYIOIIME OTHOIIEHHUE YeJOBEKa K 4YEJIOBEKY, OOIIECTBY,
OKpYKarollen cpee;

—IpaBa U 00S3aHHOCTH IPaKJaHUHA;

—OCHOBBI TPYZJOBOTO 3aKOHOIATEIbCTBA;

—OCHOBBI X035IICTBEHHOTI'O IIPaBa;

—OCHOBHBIE HaIIPaBJICHNs aHTUKOPPYILIUOHHOMN JEATENbHOCTH B PD

Ymemo:

— UCIOJIb30BaTh JTUYECKHE M IIPABOBBIE HOPMBI, PETYIUPYIOIIUE OTHOILICHHE
YeJloBEKa K YeIOBEKY, OOIIECTBY, OKpYy)Kalolled cpene, UCHOJb30BaTh IpaBa U CBOOOIbI
YeJI0BEKa U I'paX</IaHWHa IIpU pa3pabOTKe COIMAIbHBIX POEKTOB;

—HCIOJIB30BaTh U COCTABIIATh HOPMATHUBHBIE M IIPABOBBIE JIOKYMEHTBI, OTHOCSIIHECS K
podeccuoHaIbHOM JESITeNbHOCTH, MPEANPUHUMATh HEOOX0JMMbIE MEPBI K BOCCTAHOBJICHUIO
HapYIIECHHBIX IPaB;

—peanu30BbIBaTh MpaBa U CBOOO/IbI YEJIOBEKA U TPaK/IaHUHA B pa3JInYHbIX chepax

KU3HEACITEIBHOCTH.

Braoemy:
— HaBBIKAMM [TPUMEHEHMSI 3aKOHOATEIbCTBA IPU PELICHUH MPAKTUYECKUX 3a]1a4.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Ocnosbt meopuu cocyoapcmea u npasa

1.1  OcHOBBI TEOpUU TOCYAAPCTBA

1.2 OcHOBBI TEOpHUU TIpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1  OcHOBbI KOHCTUTYIITHOHHOTO IIpaBa

2.2 OCHOBBI aIMUHUCTPATUBHOTO TpaBa

2.3 OcHOBBI YTOJIOBHOI'O IIpaBa

2.4 Koppynuus Kak colajibHOE U IIPaBOBOE SIBJIEHUE B COBPEMEHHOM OOIIECTBE

2.5 OcCHOBBI 3KOJOTHYECKOI0 IIpaBa

2.6 HopmaTuBHOE MPaBOBOE peryaupoBaHue 3amuThl HHGopmaiuu. [IpaBoBeie 0OCHOBBI
3aIIUTHI TOCYIaPCTBEHHOM TaHbI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. T'paxxmaHckoe IpaBO: OCHOBHBIE MMOJIOKEHHUs 0OIIei JacTu.

3.2. ABTOpckO€ M TaTEHTHOE TMpaBO M [paBoBas  3alUTa  pPe3yJIbTaToOB
WHTEJUICKTYaJIbHOM.

3.3.  OcHOBBI X035HICTBEHHOIO (IIPEAIPUHUMATEIBCKOTO) IIpaBa.

3.4. OcHOBBI ceMeiHOro npana

3.5. OcHOBBI TPYAOBOIO IIpaBa
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Pazoen 4. Ocobennocmu npasosozo pezynuposanus npogheccuoHarbHou 0esimerbHOCmu 8
OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU

4.1 OcCHOBBI HAIMOHATHHOW  OE30MACHOCTH, TOCYAApPCTBEHHOW TIONMTUKA W
3aKOHO/IATENLCTBO B 001acTH 00€CTIeUeHUS sIIEPHOM U paIialluOHHON 0€30TaCHOCTH.

4.2  OcoOEHHOCTM IMPaBOBOIO PEryJIUpPOBaHUS TpyAa paOOTHUKOB XHMHUYECKOMN
MPOMBIIICHHOCTH.

4.3 HopmaruBHO-IpaBoBasi 0a3a peryivpoBaHUS XUMHUYECKOW M He(TEeXUMHUUYECKOMN
otpaciu B Poccun.

OO611ee KOJIMYECTBO pa3aeiioB 4.

4 O0beM yueOHOM TMCUMIIUHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axan | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCHMIJIMHbBI 3 108 81
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[TpaxTnueckue 3anstus (113) 0,45 16 12
CamocrosiTesibHasi paboTa 2,1 76 57
KoHnTakTHas camocrositenbHas pabota 0,2 0,15

2,1
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B IUCHUIIIMHBI 75,8 | 56,85
Bua konTpoJs: 3auer
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AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«HauepraTenbHasi reoMeTpHsD)

1 Heap McHUMIVIMHBI —  HAy4yuTh  CTYJEHTOB  croco0amM  OTOOpa)keHus
MIPOCTPAHCTBEHHBIX ()OPM Ha IUIOCKOCTH, BBIIIOJHEHUIO M YTEHUIO YEPTEKEW U MpaBUiiaM U
YCIIOBHOCTSIM, IPUMEHSIEMBIM I1pH 3ToM (cTtanaaptam ECK/I).

2 B pesyabraTre u3yYeHHs JAUCUMIUIMHBI 0Oydamluuiicd 1O Mporpamme
O0axajiaBpuaTa J10JI7KeH:

Ob6naaath ciaenyrIUMI KOMIIETEHIUAMU U UHAUKATOPAMH UX TOCTHKEHUS:

OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2.

3nams:

- c11ocoObl 0TOOpa)KEeHUsI MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

- IpaBUJia U YCIOBHOCTHU IIPU BHINIOJHEHUH YepTEkKeH;

- BUJIbl CHMMETPHUU T'€OMETPUYECKUX QUTyp;

- BO3MOYKHOCTH IPUMEHEHHUS METO/I0B HauepTaTeIbHONU T€OMETPUH Ui PEILICHUs
(DMBUKO-XMMUYECKUX 33714,

Ymemo:

- BBIIIOJIHATH U YATATh YEPTEKU F€OMETPUUECKUX MOJIENIEH C YIeTOM JEHCTBYIOLIUX
CTaH/IapTOB;

Braoemy:

- cioco0amMu U puemMamMu U300pakeHus IPeIMETOB Ha MI0CKOCTH.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Paspnen 1. I'eomerpuyeckoe yepueHue.

3nakomcTBO ¢ ocHOBHbIMU ['OCTamu ECK]l. W300pakeHue MIOCKUX KOHTYPOB C
COMPSDKEHUSIMH, JIEJICHUE OKPY)KHOCTH Ha PaBHbIE YACTH, YKIOHBI U KOHYCHOCTH. [IpsiMbie u
mockocTu. Mx nzobpaxkeHue Ha 31rope.

Pazgea 2. [IpoexkunonHoe YepuyeHue.

N300paxkenue 3alaHHBIX TpexMepHbIX (opm Ha iockocTH. Hanecenne ¢dopMm Ha
wiockoctu. M3o0paxxeHne Moaenu Ha TpU IJIOCKOCTH M HAa OJHY IUIOCKOCTh IO TEKCTOBOMY
ONHCAHHUIO.

Pa3nesn 3. 'eomeTpusi mnoBepxHoOCTeil 1 TeJl BpallleHHs, JTUHUH Cpe3a U Mepexoa.

[TocTpoeHne KOHMYECKHX CEUYEHH, pa3pe3oB, aHAJIU3 CIO0XKHOW (OpPMbI MO peasbHON
mozenu. [loctpoenue nunuil nepexoa (JMHUM repecedeHus! MIOBEPXHOCTEH BpalleHUs).

4. O0beM yueOHOMH THCHMILITHHBI

Bun yuebnoit paboTsl 3E Axan. 4. Actp. u.

OO6mmast TpyI0€MKOCTh TUCITUTUTHHBI 4,0 144 108
KonrakTHasi padoTa — ayIuTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[IpaxTuueckue 3ansatus (113) 0,67 24 18
Jlaboparopusie padoTs! (JIP) 0,22 8 6
CamocrosiTesibHAs paboTa 2,67 96 72
KonrtakTHas camocrositenbHas paboTa 5 67 0.4 0,3
CaMoCTOATENbHOE N3YUYEHHUE PA3/IEI0B AUCHUIIIMHbI ’ 95,6 71,7
Buj uTOroBOr0 KOHTPOJIs: 3auer ¢ oneHKoit
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AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«BBeeHne B CrieMaIbHOCTh: HAHOMATEPHUAJIBDY

1 Hesap AucuMNIMHBI — NIPUOOPETEHNE CTYIEHTaMU 3HaHUI B 001acTU OOIIECTBEHHOTO
3HAYEHUS HAHOTEXHOJIOTUH, €€ OTAEIbHBIX pa3/leioB M Haubojiee SPKUX JTOCTHKEHH,
CTUMYJMPOBAHUE UHTEpECca K OyIyIIel CeruaibHOCTH.

2 B pesyabraTre u3yYeHHs JAUCUMIUIMHBI 0Oydamluiicd 1O Mporpamme
O0axajiaBpuaTa J10JI5KeH:

O6naaath ciaenyrOMUMI KOMIETEHIUSIMU U UHAUKATOPaMH UX JTOCTHKEHUS:

VYK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2; OIIK-3.4

3HaAMb.

- HauOoJiee W3BECTHBIE THUIBI HAHOMATEPUAIOB M HAHOCTPYKTYp, HUX CTPOCHHE U
OCHOBHBIE CBOMCTBA;

- HauboJiee spKHe JOCTUKEHHS B 00JJaCTH HAHOTEXHOJOTUU U XUMHUYECKOW TE€XHOJIOTHH
HaHOMAaTEepHaJIOB;

- UMEIOUIMECs] Ha CErOJHSIIHUM JIeHb U BO3MOJXKHBIE B OyaylieM 00JIaCTH MPUMEHEHUS
Pa3IMYHbIX BUJIOB HAHOCUCTEM U HAHOMATEPHAJIOB B COLMAIBHO 3HAYMMBIX 00JIaCTsX;

ymemn:

- BUJETb BO3MOXXHOCTUM IPUMEHEHMsS] HOBBIX HAHOMATEpUAIOB U HAHOCHCTEM B
Pa3IMYHbIX 00JACTSIX TEXHUKH U METULIUHBL;

— OpHUEHTHPOBATHCS B JIUTEPAType, IMOCBALIEHHOW MPUMEHEHHWIO HaHOMAaTEepUaloB U
HAaHOTEXHOJIOTUU;

gnademsn:

- METOJaMH TPEJCTABIIEHUS CBEIEHUN O CBOWCTBAX, METOJAaX IMOJIy4€HHUS U 00JacTIX
MIPUMEHEHHS] HAHOMATEepUaIoB U HAHOCTPYKTYP B BHUJI€ YCTHBIX JIOKJIAJ0B U MIPE3ECHTALIHH.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Paszpen 1. O0mme BOnpochbl HAHOTEXHOJIOTHHM ¥ TEXHOJIOTMH HAHOMATEPHAJIOB.

1.1. Beeaenue. Ucropusi pa3BUTHA HAYKH 0 HAHOMATEpPHAJAX U HAHOTEXHOJIOTHH.
IlepcnexkTHBBI HAHOMATEPHAJIOB.

Macmtab HaHooOBbekTOB. OrpesiesieHre HaHOTEXHOJOTMU U HaHoMmaTepuaiaoB. OcoOble
cBoOlcTBa HAHOOOBEKTOB. Posb Mexk(a3HbIX rpaHHULI.

Hanomatepuansl B npeBHoctu u CpenHeBekoBbe. HaHomarepuaibl B HOBOE BpeMs,
Maiikn @apazaeit u 301m 3010ta. Hanomarepuansl u HaHotexHoJoruu B 20 Beke. P. deliHman -
MPUHIIUANHAATIEHAS BO3MOKHOCTD CO3/IaHUS HAHOOOBEKTOB ITyTeM COOpKHU aToM 3a aromom. Kaura
3. dpexcnepa. PazpaboTka MeTO/I0B aHaIM3a U BU3yaJIM3allUd HAaHOYACTHLL. YJIbTPaJAUCIIEPCHBIE
nopomkn. HammonaneHnas HaHoTexHoJornueckas wuHunmatuBa CIIA. bypHoe pasButHe
HaHOTEXHOJIOTHH B 21 Beke.

1.2. YHukanabHble cBOiicTBA HaHoMarepuaJoB. IlpuMepsnl pasmepHoro 3¢gd¢ekra.
HanouacTuusbl B oOKpy:Kalouieii cpeae.

[loBepxHOCTHass »HEprusi, IMOBEPXHOCTHOE HaTskeHue. OmpeneneHue pa3sMEpHOro
addexra.

[Ipumeps! BIMsSHUS pa3Mepa HAHOYACTULL HA YCIOBUS (TeMIIeparypy, JaBjieHue) (a30BbIX
MIEepPEeX0/I0B, ONTHYECKUE CBOMCTBA, MEXAHMYECKUE CBOWCTBA HAHOMATEPUAJIOB, PEAKLUOHHYIO
CIIOCOOHOCTh, KaTAJIMTHYECKHE CBOMCTBA, MAarHUTHBIE CBOICTBA, OHOJIOTMYECKHE CBOMCTBA
(TOKCUYHOCTD). 3aliTa OT HAHOYACTHLI.

Hanouactuupl B okpyxkaromei cpene. HanouwacTuisl B KocMoce, B ruapocdepe,
mutocdepe u armocdepe. [Ipupoanpie HaHOMaTepuanbl. buosornyeckue HAHOCTPYKTYPHI.

1.3. Pazputue MeT010B BU3YAJIN3ALIMU H AHAJIU32 HAHOMATEPUAJIOB.

[IpocBeunBaromass  amekTpoHHass  Mukpockonusa.  Ckanupyromas  (pactpoBas)
AJIEKTpOHHasT MUKpockomnus. CkaHupymollas TyHHENIbHas MHKPOCKONMS. ATOMHO-CUIIOBAs
MUKpockonus. Du3ndeckrne 0CHOBBI METOJIOB, YCTPOMCTBO MpruOOpoB, TpeOoBaHMs K oOpa3iam 1
YCIIOBUSIM aHaJIM3a, IPUMEPbI U300pakeHUH.
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1.4. Opranmn3anus U (UHAHCHPOBAaHUE HAYYHBIX HcciiedoBaHuii. Benymue By3bl u
HAy4YHbIe OpPraHM3auuHu B 00J1aCTH HAHOTEXHOJIOTMH M HaHomarepuaioB. IIporpammsl
Pa3BUTHS HAHOTEXHOJIOTMH U HAHOMATEPHAJIOB.

Opranuzanus HaydyHbIX uccienoBaHuii B Poccun. Ilpumepbl HaydHBIX OpraHuzanuii u
BeIyluux By30B. Hayunble 0a3bl JaHHBIX W Hay4Hble >KypHasbl. DUHAHCHUPOBAHUE HAyYHBIX
nuccnenoBanuil B Poccum, rpanToBas cucrema. lIpuoputeTHble HalpaBieHUs Pa3BUTHs HAYKH,
TeXHUKH © TexHojorud B P®. denepanpHas 1eneBas mnporpamma, Poccuiickuii GhoH
¢dbyHaMeHTabHbIX HccienoBanui, Poccuiickuii HayuHblii ¢onn. IIporpamMmbl Afisi MOJIOJBIX
Y4EHBIX M mpeanpuHuMarenei. IIporpaMmsl pa3BUTHS HAaHOTEXHOJIOTMM M HAHOMATEpUAJIOB B
Poccun. [estensrnocts POCHAHO.

Paznea 2. [Ilpumepbl HAHOMATEPUAJIOB M UX POJIb B COBPEMEHHOM 001IeCTBe.

2.1. YriepoaHble HAaHOMATEePHAJbI - COBPEMEHHOE COCTOSIHUE M NEePCIEeKTUBBI.

I'paden, nHanoanmasbl, QysuiepeHbl, yriiepoJHble HaHOTPYOKH. OTKpBITHE, CTPYKTYpA,
OCHOBHbIE (U3MYECKUE U XMMHYECKHE CBOMCTBA, MeTOJbl mnosydyeHus. CyliecTByolue u
MEPCIIEKTUBHBIE 00JIACTH IPUMEHEHHUS.

2.2. HaHOTeXHO0JIOTMN U HAHOMAaTePHaJbl B 3JIEKTPOHUKE.

[Iporpecc B MHKpPOdIIEKTpOHUKE, 3akoH Mypa. OCHOBHBIE JTalbl TEXHOJIOTHUHU
MHTErpajbHbIX MUKpocxeM. llnanapHas TexHojoruss GOpMUPOBAHUS SIEMEHTOB MHKPOCXEM,
¢dotomutorpadusa. XapakTepuUCTHKa TEXHOJIOTMUECKOTO Ipoliecca Kak Moka3aTrenb Iporpecca B
00JacTl MUKPOAJIEKTPOHUKH. PU3HYECKNE U SKOHOMUYECKHE OIPAaHUYEHUSI MUKPOAJIEKTPOHUKH.
Hanosnekrponuka.

[TonynpoBoAHUKOBBIE HAHOCTPYKTYphl. KBaHTOBbIE SIMBI, KBAHTOPbIE HUTH, KBAHTOBBIE
TOYKH. MeToabl MOJy4deHHs] KBAaHTOBBIX To4yeK. COBpEMEHHbIE M MEPCIEKTHUBHbIE 00JacTH
MIPUMEHEHHS] KBAHTOBBIX TOYEK.

2.3. HanomaTtepuaJibl 1JI51 CO31aHMS JIEKAPCTBEHHbIX CPEACTB.

[lepciekTHBHBIE  HANpaBlIEHUS  NPUMEHEHHs] HAHOMATEPUAJIOB B  MEIUIIMHE:
UMIUIAaHTHPYEMbIE YCTPOMCTBA, UMIUIAHTUPYEMbIE MaTepUalbl, MaTepUaabl U YCTPOMCTBa AJs
XUPYpPIruM, TMarHOCTUKA U BU3yalu3auus, GpapmaleBTHKa.

Hanouacrtuuel 1 HaHomatepuainsl B hapmarieBTike. HaHOCTpYKTYpBI 17151 HAalIPaBJIEHHOTO
TpaHCIOpTa JICKaPCTBEHHBIX  BEUIECTB: HEOPraHMYECKHE HAHOYACTHUI[bl, IOJIHMEpHBIE
HAaHOCTPYKTYpbI, JIUIOCOMBbI. CTpOEHHE JIMIIOCOM, JIOCTOMHCTBA JIMIIOCOMANbHBIX (hopMm,
MIOJIy4Y€HHUE JIUTIOCOM.

[Ipumenenne HaHOMaTepualoB JUid JICYEHHS - HAHOYACTULBI  30JI0Ta  JUId
(GOoTOIMHAMUYECKONM  Tepanuy, MarHUTHblE HAHOYACTHULIBI Ui  MarHUTHO-KUJIKOCTHOM
TUIEPTEPMUHU, JTUIIOCOMHBIE MPEnaparThl U JIp.

2.4. MarHuTHble HAHOMATEePHAJIbIL.

OcHoBHbIE CBOICTBa (heppOMarHeTUKOB. 3aBUCUMOCTh KO3PILUTUBHOM CUJIBI OT pa3mepa
yacTull. MarHutomMsrkue HaHoMmaTepuasibl. MarHuTHble HaHOMAaTepualabl Uil  3alKCcH
uHpopmauuu. Marauthaele kuakoctd. llomydeHue MarHuTHBIX HaHouacTull. I[lpumepst
MPUMEHEHHS] MarHUTHBIX U MarHUTOPEOJIOTUYECKUX >KMJIKOCTEH B TexHHMKe. buoMmemunuHckoe
MIPUMEHEHHE MarHUTHbIX HAHOYACTUL. MarHUTOIUIACTHI.

2.5. KoHcommaupoBaHHbIe HAHOMATEPHAJIbI.

Omnpenenenre KOHCOJMIUPOBAHHBIX HaHOMaTepuasiaoB. Poib MeX3epeHHBIX TI'paHMII.
OcHOBHBIE METO/IbI [TOJIy4EHUSI KOHCOJIUAUPOBAHHBIX HAHOMATEPUAJIOB.

Hanonopomku. OcHOBHblE  METOJbl  IOJIyd€HUSI  HaHOMopolukoB. Ilomydenue
HAHOMOPOWIKOB B mia3Me. [lonydeHre HAHOMOPOILKOB 30Jb-Te€lb METOJOM. Macimrtabsl U
MEPCIIEKTUBBI TPOMBIIIJIEHHOTO ITPOU3BO/ICTBA HAHOIIOPOILIKOB.

MeTo/ipl KOMIAKTHUPOBAHUS HAHOIMOPOIIKOB - CIEKaHWE I0J JaBJICHHEM, ropsdee
nzocratuueckoe mnpeccopanue. llopomkoBas Mertamtyprus. Ilpumenenue Martepuanos,
MOJIyYE€HHBIX METOJIaMU IOPOILIKOBOI METaUTypIrH.
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Kepamuka wu HaHokepamuka. [lomyuenue HaHOkepaMuku. OCHOBHBIE — BHJIbI
HaHokepamuku. Cdeppl mnpuMeHeHUss HaHOKepamukH. HaHokepamumka B MEIUIMHE.
Bbponexepamuka. Ontuyecky npo3payvHasi Kepammka.

Metonpl  uHTeHCHBHOW  miiactuueckor nedopmauuu (MUIIZ) pans  nmomydeHus
METaJNIMYeCKUX HaHoMmaTepuasnoB. KpyueHue mnoja BBICOKMM JaBieHHEM. PaBHOKaHanbHOE
yrnmoBoe mnpeccoBanue (PKVY-mpeccoBanme). BcectopoHnsii KoBka (TpeccoBaHHME) C
MHOTOKpaTHOW cMeHOoM ocu Jedopmaunud. OcCoOEHHOCTHM HAHOCTPYKTYPHBIX MaTepuasos,
nosrydeHHbIX Metoaamu UTTJI.

KonTtponupyemas kpucramumsanus U3 aMoppHOTo coCcTOsSiHUSA. MeToJ CIMHHUHIOBAHUS
JUIS TIOJYYEHUsS HAaHOKPUCTAIUIMUECKUX METaJUIMYecKUX cruiaBoB. CTeksia ¢ HaHOYacTHIIAMU
MeTaiioB. CHUTauIbl WM CTEKJIOKEpaMMKa, CTPYKTypa W OCHOBHbIE cBoiicTBa. [lomyuenue
cutayioB. [Ipumepbl npuMeHEeHHs CUTaJIOB.

2.6. CoBpeMeHHbIe KOMIIO3UIIMOHHbIE MATEPHAIBI 1 HAHOKOMIIO3UTHI

OnpeneneHve UM OCHOBHBIE  XapaKTEPUCTHKU  KOMIIO3MIIMOHHBIX  MaTepHaloB.
KoMIoHeHTbl KOMIIO3UIIMOHHBIX MarepuayioB. Buael martpun u Hamonnuteneu. [lepmamytp -
MPUPOJAHBIN KOMIO3UT. [IprMepsl KOMIIO3UTOB ¢ pa3HbIMU HanoJHUTEIAMHU. [Ipenpern.

Hanoxomno3utsl. YriemnacTuk ¢ acTpajieHaMu. beToH ¢ HaHOYacTULIaMU Pa3IMYHOTO
cocraBa. IlomuMepHble KOMIO3UTBI C  HaHodacTMIaMu  cepeOpa. HaHOkoMIO3UTHI
MOJIMMEP/OpraHoriinHa — CTPYKTypa U mnojydyeHue. HaHoyacTuibl Kak 3aMeUIMTENN TOPEHHS
MOJIMMEPHBIX MaTEPUAJIOB.

2.7. HaHOCTPYKTYpMpPOBaHHbIE MIOKPBHITUS C YHUKAJbHBIMHU CBOHCTBAMH

Ilenn HaHeceHUS MOKPBITHHA. OJNEKTPOXMMUYECKOE HAHECEHHE MeETaJNIMYeCKUX
IIOKPBITUHM, IPUMEPBHl TAJIbBAHWYECKUX MNOKPBITUHA. PVD-meronsl mNOMydyeHHsl IOKPBITUH.
BakyymHo-ayroBoe ucnapeHue (1yroBoe HambuleHHe). MarHerponHoe pacnbuieHue. CVD-
METO/1bI MMOJIY4YEHHUS TOKPBITUH.

N3HococTOlKME  HAHOCTPYKTYPUPOBAaHHBIE IOKPBITHUS  PEXYILIEr0  HMHCTPYMEHTA.
I'paguentHbie NOKpbITHS. [IByX(ha3Hble HAHOCTPYKTYpHUPOBaHHbIE MOKPHITUSA. KoMmo3uinoHHbIe
XpOM-aJIMa3Hbl€ U3HOCOCTOUKHE MOKPBITHS.

HaHocTpyKTypHupOBaHHBIE TIOKPHITHS JUIS MPUIAHUS HOBBIX (DYHKIIMOHAIBHBIX CBOMCTB.
Oddexr moroca u cymnepruapodoOHBIE HAHOMOKPHITHSA. DHEprocoeperaroniee CTEKIIO.
Tepmoperynupyroue noKpbITUs JUIsi KOCMUYECKUX annaparoB. MoJHUE3alUTHbIE TOKPHITUS B
aBuanuu. Pajnuomnoriomaroomuye HOKPHITHS ¢ HaHouyacTUIamH. Paguornoriomaroniye TKaHU C
HaHOCTpyKTypamu. [lokpbiTus g 6erona ¢ HaHodactuuamu TiOz mns camoouuctku. [pyrue
MOKPBITUS C HAHOYACTULIAMU.

2.8. Hanomarepuaiabl ISl HePreTMKH M PpelleHHs] JIKOJOTMYeCKHX MpodJieMm.
OneHka NOTEHUHMAJILHOM ONACHOCTH HAHOMATEPUAJIOB.

OcHOBHBIE  TJIOOQJIBHBIE OSKOJOTUYECKHE TIpoOIeMbl coBpeMeHHOCTH. [Ipobnema
3arpsi3HeHus Bojbl. HaHomarepuanbl s OYMCTKUM M OIPECHEHUS BOJbI (HIbTPAIIMOHHBIMU
MeToJaMu. MeMOpaHbl Kak HaHOMAaTepHalbl. YIbTpaQuibTpalus, HaHOQWIbTpaLUs U
00paTHBII 0OcMOC.

Hanomatepuanbl 111 cOpOLMOHHOM OYHMCTKH 3arpsi3HEHHBIX BOJl - YIJIEPOJHBIE
HAaHOTPYOKM, MAarHUTHbIE HAHOYACTHUIIbl, HaHOMAaTepuajbl UId COpPOLMU PaJUOHYKIHJIOB.
[Ipob6nema 3arpsiznenus Bo3ayxa. Hanomarepuansl st HOTOKATaTUTHISCKON OYMCTKU BO3/IyXa.
doToKaATATUTHIECKUHN DUITBTP.

[Touck HOBBIX HCTOYHUKOB JHEPIUU, PA3BUTHE HHEPreTHKU. TOIUIUBHBIE AJIEMEHTHI.
Cxembl BOJOPOJIHOTO M METAHOJIbHOTO TOIUIMBHOTO 3jeMeHTa. HaHoMarepuanel B KauecTBe
MeMOpaH Uil TOIUIMBHBIX 3J€MEeHTOB. HaHomaTepuasibl Kak KaTaau3aTopbl Ui TOIUIMBHBIX
AJIEMEHTOB.

Conneunsle OaTapeu, NpUHLUII paboThl (oToAIeMeHTa. Marepuanbl A COJIHEYHBIX
Oarapeil. Hanomatepuansl as (GOTOBOIbTAUKHU.

[TepciekTHBBI HAHOTEXHOJIOTUM M HaHOMarepuasioB B Poccun. IloTeHunanbHble pUCKU
HaHOTeXHOJOoruu. O1eHKa MOTEHIIMAIbHON 0NTaCHOCTH HAHOMATEPHAJIOB.
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4. O0beM yueOHOMH THCUMITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHbBI 3,0 108 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,33 48 36
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4HcJe B (POpMe MPAKTHUECKOM MOITOTOBKH - - -
[Tpaktnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4HcJje B (hopMe MPaKTHIECKOH MOITOTOBKH - - -
CamocrosiTesibHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTesnibHas paboTa 167 0,4 0,3
CaMOCTOSATENbHOE N3YUYEHHUE Pa3/IeiOB IUCHUIIIMHBI ’ 59,6 44,7
Bua konTpoJs: 3ader c onleHKOM

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«ConHagabHO-NICUX0JI0THYeCKHE OCHOBbI PA3BUTHS JUYHOCTH

1 Heap aucuMmiuHbl — (QopMUpPOBaHUE COIMATIBLHO OTBETCTBEHHOW JIMYHOCTH,
CrOCOOHOM K CaMOOPTaHU3AIMM W Pa3BUTHIO, YMEIONIEH BHICTPAWBATh W PEaTU30BHIBATH CBOIO
KU3HEHHYIO CTpPATETHI0, CHOCOOHOW YIpPaBisATh CBOMM BPEMEHEM B HOBBIX COLMAIBHBIX
peanusix, B YCJIOBHUSAX HEMPEPBHIBHOTO 0Opa30BaHMs, YMEIOUIEH OCYIIECTBIISTh COLUAIBHOE
B3aMMOJICHICTBUE U PEATTM3OBBIBATH CBOIO POJIb B KOMAHJE.

2 B pe3yabTare u3y4eHHsl AUCUHUILJIMHBI 00YYAKOIIUICH 10JIKEH

OO6samate caeAyIOMMUMI KOMIIETEHIMSIMU ¥ HHAUKATOPAMH MX JOCTKCHHUS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-6.1; YK-6.2; VK-6.3
3namo:

— CYIIHOCTh TPOOJIEeM OpraHM3allid M CaMOOPTaHM3AllMU JUYHOCTH, €€ IOBEICHUS B
TpyNIE B YCIOBHUSX COBPEMEHHOTO OOIIECTBA M HEMPEPHIBHOTO 00pa30BaHUs;

— METOAbl CaMOOPraHW3alMU W PAa3BUTUSA JIMYHOCTH, BBICTPAMBAHUSA W pealu3allvuu
TPaeKTOPUU CaMOPAa3BHTHs, BBIPAOOTKM IiE€JIENOJIaraHus W MOTHBALMOHHBIX YCTaHOBOK,
Pa3BUTHA KOMMYHUKATHBHBIX CIIOCOOHOCTEN U MOBEJCHUS B TPYIITIC;

— 0OIIyI0 KOHIETIINIO TaliM-MEHEPKMEHTA;

— METOJUKUA M3YYCHHUS COIMAJIHLHO-TICHXOJIOTHYECKUX SIBJICHUN B cdepe ympaBieHUS U
CaMOYIPaBJICHUS TUYHOCTH, TPYIIIbI, OPraHU3al1H.

Ymemo:

— IJIAHUPOBATH M PEIIaTh 33J1a4H JIMYHOCTHOTO U MPO(PECCHOHATLHOTO Pa3BUTHS;

— AHAJIM3UPOBATh CBOM BO3MOXKHOCTH M OTPAaHUYCHMS, HCIOJIb30BaTh METOIbI
CaMOJIMAarHOCTHKHU, CAMOTIO3HAHMS, CAMOPETYJISILIMU U CAMOBOCIIUTAHMS;

— YCTaHABJIMBATh C KOJUIETaMH (OJHOTPYIITHUKAMU) OTHOIICHHUS], XapaKTEPHU3YIOITUECS
3¢ (HeKTUBHBIM YPOBHEM OOIICHNS,

— TBOPYECKM IPUMEHATh B PEIICHUM MPAKTUYECKUX 3aJad4 HHCTPYMEHTHI TaniM-
MEHEPKMEHTA.

Bnaoemo:

— COUMAJIBbHBIMU M TICUXOJOTMYECKMMHU TEXHOJOTHUSIMU CaMOOPTraHU3AUMU U PA3BUTHUSA
JINYHOCTH, BBICTPAUBAHUS U PEATU3ALMU TPACKTOPUH CaMOPa3BUTHS;

— WHCTPYMEHTAMHU ONTHUMM3ALMU HMCIOJIb30BAHUS BPEMEHHW, HABBIKAMU IIJIAHUPOBAHUS
JIMYHOTO U y4eOHOr0 BPEMEHH, HaBBIKAMHU CaM000Opa30BaHHUS;
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— TEOPETUYECKUMH U TPAKTUYECKUMH HaBBIKAMHU MPEIYNPEKICHUS U Pa3pelIeHUs
BHYTPWJIMYHOCTHBIX U TPYIIIOBBIX KOH(JIMKTOB;

— croco0aMyu MOTHBAIIUM WICHOB KOJUICKTHBA K JUYHOCTHOMY U MPO(ECCHOHATPHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHI0O B KOMaH/e, pe(IeKCHMU CBOEro
MoBEeACHUA U JIMJACPCKUMHA Ka4YC€CTBaAMMU.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszpen 1. O0mecTBo: HOBbIE YCJIAOBHSA U (PAKTOPHI PA3BUTHSA JTUYHOCTH.

1.1. CoBpeMeHHOe 00111eCTBO B YCJI0BHMSAX I100anu3anuu U nHGopmaTuzanum. Turbl
COBPEMEHHBIX OOIIECTB: OOIIECTBO PHUCKa, OOIIECTBO 3HAaHUA, MH(OPMALMOHHOE OOLIECTBO.
ConumanbHble M TCUXOJOIMUECKHUE TMOCIEICTBUS HH(opMmaTu3anuu obmectBa. DyTypolIoK.
Kynerypomoxk. AHOMMS. AjanTalMOHHBIE KOIMHI-CTPATErMU. JIMYHOCTH B COBPEMEHHOM
obuiectBe. Peduekcupyromuii UHAUBUL.

1.2. ConuanabHble npoueccbl. OCOOEHHOCTH COBPEMEHHOTO POCCHICKOTO 00IIecTBa:
TpaHcpopmanusi oOIIecTBa, MEPCHEKTUBbl MOJEPHHU3ALUH, JAeMoTrpaduyeckrue MpOIECCHI.
JnHamuka neHHocrteil. LleHHOCTH COBpeMEHHON MOJIOACKH.

1.3. HHcTuTyTHI conuaau3anuu JUYHOCTH. CeMbs Kak coLMaIbHbIA MHCTUTYT. Poib
CEeMbH B COLIMAIM3aLUU JUYHOCTH. [IpobiemMbl coBpeMeHHOM ceMbH U MyTH petieHus. Mosoas
ceMbsi, GOPMUPOBAHNUE OTBETCTBEHHOCTH.

1.4. Uucrutyr oOpasoBanusi. HenpepbiBHOoe oOpa3zoBaHue. WHTEpHET-TEXHOJIOTHU.
Poinok Tpyna. CouuanbHO-TICUXOJIOTHYECKME OCHOBBI yIpaBieHUs Kapbepol. IlnanupoBanue
npodeccuoHaIbHON Kapbephl.

1.5. CounanbHasi 3HaUMMOCTh npogdeccnu. Posib XMMUKa-TEXHOJIOTA B MOJEPHU3ALIUN
poccuiickoro oOmiecTBa U pelIeHud COLUalbHO-3KoJornyeckux mnpoodiem. [Ipodeccuorpamma.
[Ipodeccuonansusie pucku.  I[IpodeccnonansHo BakHbIE KadecTBa. lIpodeccnonanbHbIC
KOMITIETEHIIUH.

1.6. «Mosi mnpodeccusi B COBpPEMEHHOM PpocCcHiicKOM o0uecTBe». Pa3Butus
COBPEMEHHOM HAayKH XHMHUHU, AOCTHKEHUS, TpeOOBaHMS K NPOPECCHOHATbHONW KOMIIETEHIIMU
XUMUKa. XUMHUYECKOe O0Opa3oBaHWE: KaKMM JOJDKHO ObITh? ColManbHOE 3HAYCHUE HAYKH
xumuu. ConpaiibHasi OTBETCTBEHHOCTh MH)KEeHepa- XxuMuka. [Ipodeccus uccienoBaTens XuMuKa
B coBpeMeHHOM oOmiecTBe. [Ipodeccuss xumuka u cereBoe obmectBo. [Ipodeccuss xumuka B
UCTOpUHU pa3BuTHs obmiectBa. HoBeilline OTKpeITUS B XUMUU U MOsi npodeccus. BnusHue
pPa3BUTHSA XMMHUHM Ha COIMAIbHOE pa3BuTue obmiectBa. CoruanbHas SKOJOTHS W HOBEUIIHE
OTKPBITHSI XUMHH. XUMHUUYECKOe 00pa3oBaHUe U OOIIECTBO 3HAHUS. XUMHUYECKOE 00pa3oBaHUE U
00111eCcTBO TTOTPEOICHUS.

Paznen 2. Jluynocth. CoumajbHble W INCHXOJIOTMYECKHEe  TeXHOJOTHH
CaMOOPIraHM3ALMU U CAMOPA3BUTHSL.

2.1. Icuxonoruss Ju4yHocTH. IloHsATHEe UM cymHOCTh, Ju4HOCTH. CouuanbHas W
MICUXOJIOTHYECKasi CTPYKTYpa JUYHOCTHU. L{eHHOCTHBIE OpHUEHTALNN U TIPEANOYTEHUS TNYHOCTH.

2.2. Crparerum pa3BUTHSl M CAMOPA3BUTHS JIMYHOCTH. JIMUHBIE MPUOPUTETHI.
ememomaraame. IleHHOCTH Kak OCHOBa 1enenosaranus. Llenmn m KirodeBbIe 00JACTH KHU3HU.
Life Managment u >kxu3HeHHBIC 1€, Smart - 11 ¥ Haauenu. ey u mpu3BaHHbIe 00eCTIeYnTh
ee JIOCTH>KEHUs 3a/1auM U maru. KonuHr-crpaTeruu.

2.3. Camoopranm3zaumss u  camopeasu3zauusa. ColMaibHO-IICUXOJOTHYECKHE
TEXHOJIOTUM CaMOOPraHu3allid M Ppa3BUTHS JUYHOCTU. TallM-MEHEI)KMEHT B CHCTEME
CaMOOPraHU3alUM JUYHOCTH. MeToapl U TEeXHUKM ydeTa BpeMeHeM. Marpuiua ynpaBlieHus
BpemeHeM Oifzenxayspa. [Ipuniun [lapeto B Taiim — MeHeKMEHTE. DKOHOMHUS BPEMEHU Yepe3
yoemurensHoe «Her». Knaccudukamus pacxonoB Bpemenu. [lormorutenn Bpemenu. CriocoObl
MUHUMU3AIUM HE3((EKTUBHBIX PAaCXOJ0B BPEMEHHU. XPOHOMETpPaX KaK CHCTeMa Yydera u
KOHTpOJISl pacxoloB BpeMeHu. [lnanupoBanue BpemeHH. VHCTpYMEHTBHI IUIaHUPOBAHUS
BPEMEHHU: €XEJHEBHHUK, OpraHai3ep, KOMIIBIOTEp, IUIAHUPOBaHHE 4Yepe3 IPUOPUTETHI,
NpUOIN3UTENBHBIN PaCUET BPEMEHHU.
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2.4. JlnyHOCTHL B cHCTeMe HeNpepbIBHOIO oOpa3oBanusa. CaMooOpa3oBaHHE Kak
OCHOBA HEMPEPBHIBHOTO 00pa3oBaHus. TeXHOJOTMU OBIAJCHUS HABBIKAMHU CaMOCTOSATEIbHOMN
pabotel. [Ipuemsl 3pdexTuBHOrO ureHus. TpeHupoBka mamsTh U BHUMaHUS. CrHenualibHbIE
yIOpaXHEHUS! MO IUIAHUPOBAHUIO, SKOHOMUU M KOHTPOJIO BpeMeHU «OJUH JI€Hb CTYAECHTa».
[Icuxonoruveckue yclioBUs JUYHOCTH B YIIPABJICHUU BpeMEHEM. Y MEHHUE CIIylIaTh. Y IpaBiIeHHE
SMOILMAMH U CTPECCOM. DMOLMOHAIBbHBIN UHTEUIEKT U AMHOaThs. CMapT-TEXHOJIOT U H.

2.5. eaenonarane B JHYHOCTHOM H  NpPO(ecCHOHAJIBHOM  Ppa3BUTHH.
Knaccudpukanuss uneneir. Llenn m moTuBbl. MeTonuka OmpenesNeHHUs MOTHUBALlMM K YCIIEXY.
Pecypcel noctmkeHus neneld. YMEHHME CTPYKTYPHpPOBAaTh JTalbl JOCTHIKEHUS LEJeH.
[TocTpoeHune kapbepsl.

Paznen 3. I'pynna. CoumajibHble M IICHXOJOTHYeCKHe TEeXHOJIOTHH TIPYNIOBOro
NOBe/leHNsl U JINIepcTBa

3.1. KosuiekTus u ero (popmupoBanue. [loHATHsA: rpynma, KOJUIEKTUBBI, OPraHU3aLUN.
Bunel rpynm: ycioBHble UM pealibHble, OOJbIIME W Majble, NEpPBUYHBIE U BTOPUYHBIE,
dbopmanpHbie W HepopManbHbIe, pedepeHTHbIe Tpymmbl. [IpodeccrnoHanbHbIe KOJUIEKTHBBI.
Hunamuka ¢GopMUpoBaHUsS KoOJUIeKTHBa.  JlMarHocTWKa coLMalbHBIX TIpymni. ['pynmnosas
CIUI0YeHHOCTh. ['pynnoBas tuHamuka. JleareabHOCTh KoMaHA B opranu3anuu. Conuomerpusl.

3.2. CTuiaM pyKoOBOJACTBAa M JHAepcTBA. PyKOBOJCTBO Kak Pa3HOBHUJIHOCTH BIIACTH.
[lonstne Bnactu u aBroputTera. CTpykTypa BiacTh (KOMIIOHEHTHI W PECypChbl BIACTH).
OcHoBanus 1 BUABI BiacTu. LlenTpanu3anus, AeleHTpanu3anus, JejierupoBaHue Biactu. Ponb u
¢byakuun pykoBoautens. Ctwin pykoBoacTBa. OueHka 3((EKTUBHOCTH JEMOKPATUYECKOTO,
ABTOPUTAPHOIO M IOIYCTUTENIBCKOTO cTWiel. Pemerka crwien pykooxactBa P. bielika u [l.
Moyrona. KomannooOpazoBanwue. JInuaepctso.

3.3. VnpasieHue KOHQJIUKTHBIMH CUTyalusiMd B KoJulekTuBe. ColMalibHbIe
TEXHOJIOTUU NPEIYNPEKICHUS U pa3pelieHns KOH(INKTOB B KOMaH 1€ U OpraHu3alluu.

3.4. MoTuBbBI JMYHOCTHOIO pocTa. MOoTHBalLKs MOBEIEHUS YeJIOBEKAa B OpraHU3aluy.
CymHocTh MOTHBALMM Kak (QYHKIHUM yIpaBieHUs B opranuzamuu. [lpupona moTuBaruu.
OyHKIMY MOTUBOB TIOBECHUS ueraoBeka. MoTtuBanus u ynpasienue. Kinaccuduxarus MOTUBOB.
[Icuxonoruyeckre TEOpUM MOTHUBALMU B opraHuzanuu. ColualbHO-3KOHOMHYECKHE TEOPHUH
MoTHBauu. VccinenoBanus MOTUBALINY.

3.5. CounuajabHo-ncHXo0JI0THYecKoe olecrevyeHUe YIPaBJeHUS] KOJUIEKTHBOM.
YenoBeueckre pecypchl OpraHU3alMd M yIpaBlieHYeckHe Mpodiembl UX 3((EeKTUBHOrO
ucnosib3oBanuda. [IpoOnema uenoBeka B cucTeMe yrpaBieHHUs. JIMUHOCTH M OpraHu3aliusl.
MeTtopl  COLMAIbHO-IICUXOJIOTMYECKOTO BO3JACHCTBUSL B  YIPaBICHUECKOW JEATEIBHOCTH.
HckyccTBo ynpaBisTh co0oil.

4 O0beM yueOHOM TMCHMILIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan | Acip.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[TpaxTnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi pabora 1,11 40 30
KoHnTakTHas camocrositenbHas pabota 0,2 0,15

1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 398 | 29,85
Bua konTpoJs: 3aver
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«Koj1ionaHast XuMus»

1 Heas aucuumIMHbl — npuodOpereHue olOyyarouuMmucs 0a30BbIX 3HAHUU B oOnactu
TEPMOJIMHAMUKN TIOBEPXHOCTHBIX SIBJICHUM U CBONCTB JUCHEPCHBIX CUCTEM U MOJYy4YE€HUE
YMEHHH B 4acTH UCIOJIb30BAHUS 3TUX 3HAHUM MPU UCCIIEJOBAaHUM, IPOCKTUPOBAHUH U CO3TaHUU
pEAJIbHBIX CUCTEM, SIBJISIFOIIMXCS B OOJIBIIMHCTBE CIy4aeB AUCIIEPCHBIMH.

2 B pesyabTrare n3y4eHHs JMCHUILIMHBI 00yYAIOIIMICH 10JI2KEH

Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaAMU UX TOCTH)KCHUS:

OIlIK-1.1; OIIK-1.2; OIIK-3.2; OIIK-3.3; OlIK-3.4.
3namo:

- IPU3HAKU 0OBEKTOB KOJUIOUAHON XUMUU U UX KiaccuuKauro.

- OCHOBHBbIE TOHSTHSI U COOTHOLIEHUS TEPMOJAMHAMUKH IIOBEPXHOCTHBIX  SIBJICHUMN
(TepMOIMHAMUKa TMOBEPXHOCTHOIO CJIOS; ajare3us, CMauMBaHHE M pacTEKaHUE KUAKOCTEH;
JHMCIIEPCHOCTh U TEPMOJMHAMHUYECKHUE CBOMCTBA TeJ; aAcopOlus ra3oB U MapoB, acopOuus u3
pPacTBOpPOB).

- OCHOBHBIE TeOPHUH (PU3NUECKON aCOPOITUH.

- OCHOBHBIC TIPEJCTABICHHUS O CTPOCHUU JIBOWHOIO JJIEKTPUYECKOrO CIIOS; MPHUPOLY
AJIEKTPOKUHETUYECKOTO MOTEHIINAJIA; OCHOBHBIE JIEKTPOKUHETUUECKHE SBJICHUS.

- ycinoBus mnpuMeHUMOCTH 3akoHa Ctokca; 3akoH O#HmTeitHAa — (CMOJIYyXOBCKOTO,
ruIcomMeTpudeckoe ypapHenue Jlarmaca.

- IPUPOAY CEIMMEHTALMOHHOW M arperaTUBHON YCTOMYMBOCTH; OCHOBHBIE CBOKMCTBA PACTBOPOB
[TAB kak #3MOQUIBHBIX CHUCTEM; OCHOBHbIE MojoxkeHus: Teopuu JJIPO; npuunHsl u
O0COOEHHOCTH OBICTPON M MEJUIEHHOM KOaryjsluy, KOHLUEHTPAUUOHHON U HEUTpalu3aluOHHON
KOaryJsiiuH.

- THUIOBl CTPYKTYp, BO3HUKAIOIIME B JUCHEPCHBIX CHUCTEMAax, MPUYUHBI U YCIOBHS HX
o0pa3oBaHus; KJIacCU(PUKAINIO JUCIIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBaM.

Ymemo:

- paccuMTHIBaTh MapaMeTpPbl, KOTOPbIMH XapaKTEPU3YIOT JUCIIEPCHOCTbD.

- TMPOBOJUTH pacyeTbl C HCIIOJIb30BAHMEM OCHOBHBIX COOTHOLIEHUH TEpMOJUMHAMUKU
MTOBEPXHOCTHBIX SIBJICHUH.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKH MOPUCTON CTPYKTYPBI.

- paccuMThIBaTh BEJIWYHHY IEKTPOKUHETUYECKOTO MOTEHIIHMAIA M0 JaHHBIM 3JIEKTPOOCMOca U
anekTpodopesa.

- paccuuThIBaThb HHTErPaJbHYI0 M JU(PepeHlnanbHyl0 KpUBbIE PACHpPEeNICHUs] YacTHIl 10
pazMepam.

- paccuMThIBaTh U aHAJIU3UPOBATH NOTEHIIUAJIbHbIE KPUBBIE TAPHOTO B3aUMOJIEHCTBUS YaCTHIL

- pacCUMTHIBATh U U3MEPATH BA3ZKOCTb TUCIEPCHBIX CUCTEM.

Bnaoemuv:

- TPEACTaBIEHUSMU O POJM MOBEPXHOCTHBIX SIBICHUM M JUCHEPCHBIX CUCTEM B TEXHUKE U
IIPUPOJIE.

- METOJaMH U3MEpPEHUS IOBEPXHOCTHOIO HATSHKEHMSI, KPaeBOIo yriia.

- 3HAaHUSIMHU O METOJIaX U3MEpPEHUs aJcopOLUU U YAETbHOMN TOBEPXHOCTH.

- 3HAaHUSAMU 00 YCIOBMSIX IPUMEHUMOCTH ypaBHeHuUs [ enbMroiibia — CMOIyX0BCKOIO;

- METOJIaMH OIIPEAEIICHUs dJIEKTPOKHUHETHYECKOTO ITIOTEHIIHANA.

- METOJIOM CEAMMEHTAIMOHHOIO aHAJIN3a.

- METOJJaMH OIPENIEICHUSI KPUTUYECKONW KOHLEHTPAMU MHUIIEJIII000pa30BaHus;

- METOJaMH HCCIIEI0OBAHUSI KUHETHUKU KOAryJsLuu.

- METOJJaMU U3MEPEHHUS U aHAJIN3a KPUBbIX TEUEHHUSL.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Pasnen 1. Ilpeamer u npru3Haku 00BEKTOB KOJUIOMIHON XUMUHU
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Komnouanass xumusi - Hayka O IHOBEPXHOCTHBIX SIBJICHUSX U JUCIEPCHBIX CUCTEMaXx.
OcHOBHbBIE TIOBEPXHOCTHBIE SIBJICHUS: aAre3uss M CMayuBaHUE, KaNWUISIPHOCTb, ajcopOuus,
AIIEKTPUYECKHE SIBJICHUS Ha MOBEPXHOCTAX U JIp.

OcHOBHbIE NpPHU3HAKU JAMCIEPCHBIX CHUCTEM - TETEPOre€HHOCTh M JIUCHEPCHOCTH;
MIOBEPXHOCTHAsA SHEPrusl; KOJIUYECTBEHHbIE XapaKTepUCTUKH aucnepcHocTH. Kiaccudukanus
JHMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHMIO TUCHEPCHOM (a3bl U AUCIIEPCUOHHOMN Cpebl.
Knaccugukanus cBoOOJIHOANUCIIEPCHBIX CHUCTEM [0 pa3MepaM YacTHIl M IO B3aUMOJICHCTBUIO
MEXAYy IUCIEPCUOHHON cpenod W aucnepcHoil ¢a3oil. Ponp MOBEPXHOCTHBIX SIBICHUH U
JMCIIEPCHBIX CUCTEM B MIPUPOJE, IPOMBIIIJIEHHOCTH U, B YACTHOCTH, XUMHUYECKOU TEXHOJIOTHH.

Paszpnen 2. TepMoamHaMuKa NOBEPXHOCTHBIX SIBJICHUN

OOuias xapakTepUCTHKa MOBEPXHOCTHON sHepruu. [loBepxHOCTHast 3Heprus B oOLIEM
ypaBHEHUHU 1-ro u 2-ro Hayasl TepMoAUHAMUKH. [loBEpXHOCTHOE HATSHKEHHE KaK Mepa SHEPruu
'nb6ca mexdaszHoit nmoBepxHocTU. [loBEepXHOCTHOE HATSXKEHHE - XapaKTEPUCTHUKA MPUPOJIbI
conpukacaromuxcs a3 u ux B3aumozeicTsus. CBOWCTBa MOBEPXHOCTEN KUIKMX M TBEPIBIX
Ten. YpaBHeHue ['mO0ca-I'enpmronbia Juisi BHYTPEHHEW YyIEIbHOM MOBEPXHOCTHOM SHEPIUU
(OJTHOM MOBEPXHOCTHOM 3HEPIun). 3aBUCUMOCTh SHEPTE€TUYECKUX ITapaMETPOB MOBEPXHOCTU OT
TeMmiieparypsl. IIpo1ieccsl caMopon3BOJILHOTO YMEHBIIEHHS IOBEPXHOCTHOM SHEPTUU.

Ancopbuusi U MOBEpXHOCTHOE HaTshkeHue. CBsA3b BEIMUYMHBI aIcOPOLUU C MapaMeTpaMu
CHUCTEMBI: HM30T€pMa, W3O0MHMKHA | u30cTepa azncopOiuu. Meron u30biTkOB ['mO6Ca.
OyHaaMeHTanbHOE aJacopOlLMOHHOEe ypaBHeHue ['mbbca. I'mbOcoBckas ancopoOuus. YactHoe
BbIpakeHue ypaBHeHUss ['n606ca. IlOBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHbBIE
BEIIECTBA.

Anresus, CMauyuMBaHWE W pacTEKaHWe KUAKOCTeH. Anre3uss m koresus. llpupoma cun
Mex(pa3zHoOro B3auMojelcTBus. YpaBHeHue [ronpe mns pabotsl aaresuu. CmauuBaHue U
kpaeBoi yroi. 3akoH lOnra. Cesi3p paboThl aare3uu ¢ KpaeBbIM yrioMm (ypaBHeHue J[lrorpe-
IOura). Jlnopunbuble U aM0(PoOHBIE MOBEPXHOCTU. METONbI OIpe/ieieHHs] KpPaeBbIX YIJIOB.
Bnusinue noeepxHoctHo-akTuBHBIX BeulecTB (IIAB) na cmaunBanue. Pacrekanue xuakocTeil.
Koaddumment pacrexkanmss nmo [Mapkuncy. Dddext Mapanronun. MexdasHoe HaTsDKEHHE Ha
IpaHULIE MEXAYy B3aMMHO-HACHIIIEHHBIMHU >KMJKOCTSIMU U IpaBuiio AHTOHOBa. [Ipaktuueckoe
3HAYEHUE a/Ire31H, CMauMBaHUS U PACTEKAHUS.

JucnepcHOCTh M TEepMOJMHAMHYECKHE cBoWcTBa Ten. [lpaBmwio ¢a3 [ubbca u
JMCIIEPCHOCTh. BiMsHUE KPUBU3HBI MOBEPXHOCTH Ha BHYTpPEHHEE JaBJIeHUE Tell (ypaBHEHHE
Jlarutaca). IloBepxHocTHas 3Heprus W paBHOBecHble (opmbl Ten. Ilpunuun I'm60ca-Kropu.
3axkoHn Bynbda. Kanwmnsphsie sBienus (ypaBHeHue JKiopeHa), MX poJib B MpPHUPOJAE H
TEXHOJOTMU.  MeTonbl  OmpeleNeHHuss  MOBEPXHOCTHOTO  HATSDKEHUS.  3aBUCHUMOCTD
TEPMOJIMHAMUYECKOW pPEaKIIMOHHOW CHOCOOHOCTH OT JAMUCIIEPCHOCTH. YpaBHeHue KenbBuHa.
BnusiHue nucnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PaBHOBECHS XMMHMUYECKOM peakiuu,
TeMIiieparypy ¢pazoBoro nepexoja.

[HonydyeHue aucnepcHbIX cucteM. MeToapl nucrieprupoBanus. YpaBHeHue PeOunaepa mis
paboThl AucCHEprupoBaHus. AICOPOLMOHHOE MNOHMXKeHHe mnpoyHocTu (3¢ddexkt PeOunaepa).
'omorenHass u rereporeHHas KoHJeHcauus. MeracrabuibHoe coctosHue. OHeprus ['nb6ca
oOpazoBaHusl 3apojplllla HOBOW (a3bl, KPUTHUECKUH paauyc 3apojsima. JIBe craaun
oOpa3oBaHusi HOBOH (a3pl. CBSI3b KMHETUKU 0OOpa3oBaHMsI HOBOW (pa3bl C IEPECHIIICHUEM.
VYnopaBiieHue JUCHEPCHOCTbIO TpU TOMOI€HHON KoHjAeHcauuu. llpumepsl mnosyueHus
JHUCIIEPCHBIX CUCTEM METO/IaMU (PU3MUECKON U XUMUYECKON KOHICHCALIUU.

Paznen 3. AncopOuunoHHble paBHOBECUS

Knaccudukanus mexanuzMoB ajgcopomuu (duszmdeckas amcopOuus, xemocopOuus u
nonooOMenHast ajcopoums). [Ipupona agcopOrmoHHbIX crit. OCOOEHHOCTH COCTABIISIFOIINX CHJI
Ban-nep-Baanbca (OpHEHTaLIMOHHBIX, MHIYKIMOHHBIX U JUCHEPCHOHHBIX) IMPH aacopOLuu.
VYpaBHeHHE A1 TOTEHIMAIBHON SHEPTUH B3aUMOJICHCTBUS aTroMa (MOJIEKYJIbl) C TOBEPXHOCTHIO
Tena.

87



Ancopbuusi ra3oB M _IapoB Ha OJAHOPOIHOW MOBEpPXHOCTH. 3akoH ['eHpu. YpaBHeHue
M30TEPMbl MOHOMOJIEKYJISIpHOU aacopOuuu Jlenrmiopa u ero aHanus. OmnpeneieHre KOHCTaHT
3TOro ypaBHeHus (JinHelHas ¢popma ypaBHeHus Jlenrmiopa). YpaBHenue @peiininxa. Teopus
MOJIMMOJIEKYJISIpHOM ancopOuuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHHe H30TEpMBI
aacopOuuu, ero ananu3. JluneliHas ¢opma ypaBHeHuss bOT u pacder ero KOHCTaHT.
Ompenenenue yaenbHOM moBepxHocTH MeToioM bOT.

Ancop6uus ra3oB ¥ [1apoB Ha MOPUCTHIX MaTepuanax. KoinyecTBeHHbIE XapaKTEpUCTUKU
NOpUCTBIX MatepuasioB. [lopucTble Tena KOPIYCKYJISPHOM, KPUCTAJUIMUECKOM M TyOuaToit
CTPYKTYpBI, MeTo/bl UX nonydyeHus. Knaccudukanusa nop no JlyOMHMHY U €€ B3aMMOCBS3b C
TEOPHUSMHU AJICOPOITUH.

Teopus kanmmsApHONM KOHACHCAMH. KamniisipHO-KOHIEHCAMOHHBIN THcTepe3uc. Pacyer
UHTEerpaibHON U nuddepeHanibHoN KpUBBIX pacipeieieHus 00beMa op o pa3zMepam.

OcoOeHHOCTH afcOpOLIMM Ha MHUKPOINOPUCTBIX Marepuanax. [loTeHuumanbHas Teopus
[Monstnu.  AncopOUMOHHBIM — moTeHuuan.  XapakTepucTUyYecKass  KpuBas — aJcOpOLUU.
TemneparypHasi HHBapUaHTHOCTh U aQ(UHHOCTh XapaKTEPUCTHUECKUX KpHUBBIX. OOG0OLIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3alOJIHEHHS MUKPOINOpP, YAaCTHBIE CIydau STOTO
ypaBHeHus (ypaBHeHue JlyOmHuHa-PamymikeBuya). AAcopOiusi ra3o0B W MapoB B XUMHYECKOM
TEXHOJIOTUHU.

Ancopbuusi MOBEPXHOCTHO-aKTUBHBIX BellecTB. BnusHue crtpoenus monekyn IIAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, mpaBuwio Jlrokio-Tpaybe. 3aBUCMMOCTh MOBEPXHOCTHOIO
HaTSOKEHHUs] OT COCTaBa pacTBopa Ipu coOmtofeHuu 3akoHa ['eHpu u ypaBHeHust JIeHrmropa.
VYpaBHenune IllumkoBckoro. VYpaBHEHHsS  COCTOSHHUS — a3000pa3HbIX  [OBEPXHOCTHBIX
(ancopOUMOHHBIX) IJIEHOK. THUITBI MOBEPXHOCTHBIX IUIEHOK UM OINpEAETCHUE UX XapaKTEPUCTHK.
Becor Jlearmiopa. @akTopsel, ONpeesIONnue arperaTHoe COCTOSTHUE aJICOPOIMOHHBIX TIJICHOK.
Omnpenenenue cTpoeHus aJcopOLUOHHOTO Cllosl U pa3MepoB Mosiekys [TIAB.

Paznen 4. DnexTpuyeckue SBJACHUS Ha IOBEPXHOCTU

JBoninoit snexkrpuyeckuii cioit ([IIC), mexanm3mbl obOpazoBanus [IIC. CooTHomeHus
MEXAY JIEKTPUUYECKUM MOTEHIMAIOM U OBEPXHOCTHBIM HaTsDKeHHEM (ypaBHeHUs Jlunnmana).
DNeKTpOKaNnWUISIpHbIE KpUBbIE U onpeenenre napamerpos /I9C no 3TuM KpuBbIM.

O6uue npencrasieHus o reopusix crpoenust AIC. Teopus ['yu — Uenmena. YpaBHenue
[Tyaccona-bonbumana misa quddysHoit yactu JI9C u ero pemenue. Tommuna quddy3Horo cios
Y BJIMSHUE HA HEEe Pa3nu4HbIX (HakTOpoB. J[BOWHOW anekTpudeckuii cioit mo teopun lllTepHa,
nepe3apsiika nmopepxHocTu. [Ipumepsr oopazoBanus [I9C. Muremisl 1 X CTPOCHHE.

Yerblpe BuJA D3IEKTPOKHMHETHUYECKUX SBJICHUN. OJNEKTPOKUHETUYECKHM MOTEHIMAl |
BJIMSIHUE Ha HEro pa3iMuHbIX (QakTopoB. YpaBHeHue [ eabmronbia-CMOIyXOBCKOTO st
CKOPOCTH IEpEeHOca IpU 3JIEKTPOOcMoce U seKkTpodopese. DPPeKTsl, HE YUUTHIBAEMbIE 3TUM
ypaBHEHHEM  (IIOBEPXHOCTHAsi  MPOBOJAUMOCTb,  3JIEKTPO(OPETUYECKOE  TOPMOKEHUE,
penakcannoHHbIN 3G dekT). [IpakTrHdeckoe HCTIOIB30BaHUE IIEKTPOKMHETHYECKUX SBICHHUMH.

Pasznen 5. KnHetnueckne cBOMCTBA JUCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAIMOHHOTO aHanu3a. CBi3b CKOPOCTH OCAXKJIEHUS YacTHI] C HUX
pasmepoM.  YcnoBus  coOmoaenms  3akoHa — Crokca.  CeauMEHTAllMOHHBIM  aHAIM3
nonuaucnepcHelx cucteM. KpuBas ceaumentanuu. KpuBble pacmpeneneHus 4acTHI] IO
paanycam. DKCIIEpUMEHTAIbHbBIE METO/Ibl B CEAUMEHTALIMOHHOM aHaJIHU3e.

MouiekynspHO-KUHETHYECKass MpHpoJa OpoyHOBCKOro JBHKeHUs. CBs3b  MeXAy
CPEIHEKBAaPATUYHBIM CIBUIOM 4YacTull U Koddduuuenrom muddy3un (3akoH DMHIITEHHA-
CMOJTyXOBCKOTO). DKCIIEpUMEHTAJIbHAs MpOBEpPKa 3akoHa OWHITEHHA-CMOIYyXOBCKOTO.
CrnenctBus U3 TEOpUU OPOYHOBCKOTO JABMXKEHHUS.

CenuMeHnTanmnoHHO -G O Yy3UOHHOE paBHOBECHE, TUTICOMETPHYECKUIA 3aKOH.
CenumeHTallMOHHAS YCTOMYMBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperaruBHas ycTOMYMBOCTD U KOAryJslys JUCHEPCHBIX CUCTEM

OOmue BOMPOCHI  YCTOMYMBOCTH  JuUcHepcHbIX cucteM. CequMeHTalMOHHas U

arperatuBHasi ycToHuuBoCTU cucteM. JInodunpHeie n 110()oOHBIE CHCTEMBI: CAMOIIPOU3BOJIBLHOE
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oOpa3oBaHHE OJHMX U HEOOXOAUMOCTh cTaOmnu3auuu Jpyrux. Kpurepuil nmodunsHOCTH
cuctem 1o Pebunnepy-1llykuny.

Jlnopunbuble aucnepcHble cucteMbl. Kiaccupukanmus U oOmas XapaKTepUCTHKA
MTOBEPXHOCTHO-AaKTUBHBIX BEIIECTB. TepMOAMHAMHMKA M MEXaHW3M MHULEI000pa30BaHMUsL.
Crpoenne munemn [TAB. Comobunuzanus. OCHOBHbIE (DAKTOPBI, BIUSIONINE HA KPUTHUECKYIO
KoHUeHTpauuo wMmunemioodpazoanus (KKM). Metoaer onpenenenuss KKM. [Ipumenenue
[TAB.

JInopoOueie nucnepcHbie cuctembl. DakTOphl YCTOWYMBOCTH JUOPOOHBIX CHCTEM.
broicTpas n meanenHas koarymsinus. Kuneruka xoarymsiun no CmoiryxoBckomy. Onpenenenue
CKOPOCTH M BPEMEHHM MOJOBUHHOM KOAryasluuy. 3aBUCUMOCTb YHUCJIA YACTHI[ Pa3HOTO MOPSJIKaA
OT BPEMEHH.

OcHoBHbie monoxkenust Tteopun [epsiruna, Jlanmay, ®epses, OsepOeka (JJIDO).
PacknuHuBaroniee JaBleHHE W €r0  COCTaBJSIONIME. OHEpPrust 3JIEKTPOCTaTUYECKOIO
OTTAJKMUBAHUSA IPHU B3aUMOJEHCTBUM CIAa003apsHKEHHBIX MOBepXHOCTeH. Cuibl U 3HEprus
nputsbkeHus.  OOmiee ypaBHEHHME JUISl DHEPrMM  B3aMMOJEWCTBMSI JIMCIEPCHBIX YacTHI.
[loTeHnmanpHble KpUBbIE B3aUMOJEHCTBHS YaCTUI B HMOHOCTAOMJIM3MPOBAHHBIX JHUCIEPCHBIX
cuctemMax. [loTeHnuanpHBIN Oapbep W €ro 3aBUCMMOCTh OT TOJIIHUHBI TU(Py3HOTO CIIoS.
Koarymsiuust B mepBoM M BTOpoM MHMHHMMYyMaX. HeWTpanuszanuoHHas M KOHIEHTpAl[MOHHAs
koarymsiuusi. [lopor Obictpoit koarymsiuuu. IlpaBuno I[Hynbsue-I'apau. 3akon epsaruna.
Crabunuzanusi TUCHEPCHBIX CUCTEM BBbICOKOMOJIEKYIsipHbIMU coeauHeHusmu (BMC) u ITAB.
MeToibl OYUCTKM MPOMBIIIJIEHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha HW3MEHEHUH
arperaTMBHON M CEAMMEHTAMOHHON YCTOMYMBOCTH IUCIIEPCHBIX CUCTEM.

Pazpen 7. CtpykTypooOpa3zoBaHUe U CTPYKTYPHO-MEXaHUYECKHUE CBONCTBA JUCIIEPCHBIX

CUCTEM

Tunel  cTpykTyp, o0Opa3yloIIUXcsi B arperaTMBHO-YCTOWYMBBIX M arperaTuBHO-
HEYCTOMYMBBIX JHUCHEPCHBIX cucTteMax. JKHIKOKpUCTAINIMYECKOE COCTOSIHUE arperaTuBHO-
YCTOWYMBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTUBHO-HEYCTOMUYMBBIX (1HO(OOHBIX)
JUCHEPCHBIX cHcTeMax. B3anMOCBsA3b MEXAy BHJIOM NMOTEHIHAIBHON KPUBOW B3aMMOJICHCTBHS
yactull (no teopun JJIDO) u THIOM BO3HUKAIOUMX CTPYKTYp. KoaryisinoHHO-TUKCOTPOITHbIE
U KOHJEHCAIlMOHHO-KPUCTANIN3alMOHHbIE CTPYKTYphl. [lepexon ogHHMX CTPYKTyp B JpyTHe.
Teopust cTpykTypooOpa3zoBanus ((HU3MKO-XUMHUYECKash MEXaHHWKa) KaK OCHOBA TOJy4YeHUS
HOBBIX MaTepUaJOB.

Peonornueckuif MeToj ucCCieNOBaHUS JUCHEPCHBIX cucTteM. OCHOBHBIE MOHSATHUS U
UJeaNbHbIE 3aKOHBl pPEOJIOTHMH. MOAEIMpOBaHUE PEOJIOTHYECKUX CBOWMCTB Tel. Moguens
Makcsenna, moaens Kenspuna-®oiirra, Moaeias buarama.

Knaccudpukanuss JIUCHEpCHBIX CHUCTEM IO CTPYKTYpPHO-MEXaHHMYECKHM CBOWMCTBaM.
HploTOHOBCKME UM HEHBIOTOHOBCKHE KHUJAKOCTH. IlceBroruiacTudyeckue U JIUJIaTaHTHBIE
KUJKOCTU U TBepAooOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOMUYMBBIX TUCIEPCHBIX
cucreM. YpaBHeHus OuHireiiHa, [lraynunrepa, Mapka-Kyna-Xaysunka. Peonoruueckue
CBOMCTBA CTPYKTYPUPOBAHHBIX KUIKOOOPa3HBIX U TBEPJO0OPA3HBIX CUCTEM.

8. 3akiroueHue
HOBCpXHOCTHBIe SABJICHHUA U )II/ICHepCHBIG CUCTCMBI B XHMHq€CKOﬁ TCXHOJIOTHUHN.
KosnonnHas XuMus 1 0XpaHa OKpYKArOIIEH CpeJibl.
OO61Iee KOJTMYECTBO pa3/eios - 8.
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4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh 1M CIHHUIIJIMHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0 0 0
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocTosTenpHas padoTa - -
CamMocTosATenbHOE N3YUECHUE PA3/IeTIOB JUCIUIUINHBI (MOATOTOBKA | 2,22 80 60
K J17a00paTopHbIM paboTam)
Buja kouTpoJs:
IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyToO4Hasl aTTeCTaIus 1.0 0,4 0,3
[ToaroToBKa K 9K3aMEHY. ’ 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«JIeKTHUBHbIE JUCHUIIMHBI 10 (PU3NUYECKOI KYJbTYpPE H CHOPTY»

1 Heap nucuuniuHbl — GopMUpoBaHue (PU3NUECKON KyJIbTYpbl IMYHOCTU U CLIOCOOHOCTH
HaIpPaBJIEHHOTO HKCITOJb30BaHUS PA3HOOOPA3HBIX CPEACTB (PH3MUYECKOW KYJIbTYPHl M CIOPTAa,
Typu3Ma JJIg COXpaHEHUsS U YKPEIUICHUS 30pOBbs, MNCUXO(PU3MUYECKOW TOATOTOBKA |
CaMOTIOATOTOBKU K OyayImied mpodecCuoHaIbHOW AEATeIbHOCTH, MOTYyYCHUN HABBIKA B OJHOM
13 BBIOPAHHBIX BHJIOB CIIOPTA.

2 B pe3yabTaTe u3y4eHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH::

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U UHIUKATOPaMU UX TOCTHKCHUSI:
VK-7.1; VK-7.2; VK-7.3; VK-7.4

3nams:

- HAyYHO-TPAaKTUYECKUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI U 3J0POBOro 00pa3a KU3HHU;

- BIMSHHME O3JOPOBUTENBHBIX CUCTEM (U3NYECKOTO BOCIMTAHUS HA YKpEIUICHHE
310pOBbsI, TPO(UIAKTUKY NPOPECCUOHANBHBIX 3a001€BaHUM U BPEAHBIX IPUBBIYEK;

- crmocoObl  KOHTPOJST M OLEHKM (PU3MYECKOro  pa3BUTUA U (PU3NYECKOU
[IOATOTOBJIEHHOCTH;

- IpaBWJia U CIOCOOBI MJIAHUPOBAHUS MHAMBUAYAJIbHBIX 3aHATHHM pa3IMyHOW LEIeBOU
HaIpPaBJIEHHOCTH;

- cnopruHble Tpaguuuu MXTU-PXTY um. 1. Menaeneesa.

Ymemo:

- MOJAJEPKUBATh JOJDKHBIA YpPOBEHb (PU3NYECKOW MOJATrOTOBIEHHOCTU JUIsl OOecreueHus
MTOJTHOLICHHOM COIMAIBbHOM ¥ MPO(eCCHOHATBHOM e TEIbHOCTH;

- HCIIOJIb30BAaThb OCHOBBI  (PU3WYECKOW KyJAbTYpbl [UIsi OCO3HAaHHOIO BbIOOpa
310pOBbecOEpEerarouX TEXHOJOTUH € YYETOM BHEIIHMX M BHYTPEHHHUX YCJIOBHM pean3anuu
pohecCHOHANTBHOM JIEATEITLHOCTH;

- CAaMOCTOSITEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIOPTOM;

- OCYILIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEI0 OpraHu3Ma M coOII01aTh MpaBuia
TUTUEHBI U TEXHUKH 0€3011aCHOCTH;

- BBIMOJHATh MHAMBHUAYAJIBHO MOJOOpAaHHBIE KOMIUIEKCHI MO (U3UYECKOH KyJabType U
Pa3IMYHbIM BUAM CIIOPTA;

90



- OCYILECTBJISATH TBOPUYECKOE COTPYIHHUYECTBO B KOJUIEKTHBHBIX (hOopMax 3aHSITHUI
¢bu3nyecKkoi KyabTypoil U CIIOPTOM;

- BBIMIOJIHATh [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

- CpeacTBaMu "
CaMOCOBEPILEHCTBOBAHMUS;

- JIOJKHBIM YpOBHEM (PU3MUYECKOW MOATOTOBJICHHOCTH, JJISi 00ECTICUCHUsI TIOJTHOIIEHHOM
COLIMANILHOM U NPO(EeCcCUOHATIbHOM e TeNIbHOCTH;

- TEXHUYECKUMHU U TAKTUYECKMMH HaBbIKAMH B OJJHOM U3 BUJOB CIIOPTA;

- UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS M YMEHMSI B MPAKTUYECKOHN AESITETbHOCTU U
MMOBCEAHEBHOM KU3HU

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pazoden 1. OcHOBBI TIOCTPOEHHS O3JOPOBHUTEIBHOW TPEHUPOBKU. TeopeTruuecko-

METO/JMYECKHUE OCHOBbI (U3M4eCKOW KynbTypbl U crnopra. CoaepKaTelbHble OCHOBBI
037I0POBUTEILHON (PU3NUECKON KyJIbTypbl U ciopTa. OCHOBHBIE HAIIPaBJICHUS: 03J0POBUTEIBHO-

METOJaMU YKPCIJICHU A 300pPOBbA, (1)I/ISI/I‘ICCKOFO

PEKpEeaTHBHOE, 0310POBUTEIBHO-PEaOUIUTALIIOHHOE, CIIOPTUBHO-PEAOMIIUTALIUOHHOE,
ruruenndeckoe. IloBplmieHne (QYHKIMOHAIBHOTO COCTOSIHUSL OpraHusMa H  (U3NYECKOU
noArotoBiaeHHOCTU. CrocoObl periiaMeHTanuuu Harpy3ku: @Ou3KylnbTYpHO-0310POBUTEIbHBIE

METOJUKH U cucTeMbl. OCHOBHbIE (a3bl 03OPOBUTEIILHON TpeHUPOBKU. OIEHKA COCTOSHUS
310pOBbsI UM (U3NYECKOM MNOATOTOBICHHOCTH 3aHMMAIOIIMXCS (QU3NYECKON KyJIbTypod U
cnoptoM. @ynkunoHanbubie poos! (UCC, AL, XKEJI u T.1.).

Paszoen 2. ]IuratenbHble BO3MOKHOCTH Y€JIOBEKa — BOCHMTAHUE (PU3NYECKUX KauecTB.
B®CK I'TO. Meronuka opranuzanuu u mnposeaeHus BuaoB ucnbiTanuit ['TO. Cucrema
B3aUMOJICHCTBUS B cpepe PU3nYecKoi KyIbTypbl U criopTa. Bocrnuranue Qpu3n4eckux KadecTs,
oOyuarouuxcst (OTAeIbHbIE KAYECTBEHHbIE CTOPOHBI IBUTATENIbHBIX BOBMOYKHOCTEH UeIoBEKa).

Pazoen 3. Metonuka opraHu3aluyd ¥ TPOBEACHUS CIIOPTUBHBIX COPEBHOBAHMN U
(GU3KYIbTYPHO-MACCOBBIX MEpONPUATUH. XapaKTepUCTHKA CIOPTUBHBIX COPEBHOBAaHUM U
(GU3KYIBTYPHO-MACCOBBIX MepolpusiThuii. CHOpPTUBHBIE COPEBHOBAaHUS, NPOBOAMMBIE IIO
OOLIENPUHATHIM TpaBWiiaM. ENuHBIM KaleHAapHbIM I1aH (U3KYJIBTYPHBIX M CIOPTHUBHBIX
MeponpusaTuil). Opranuzanus ciopTUBHBIX MepornpusaTuil. Onumnuiickas xaptus. OenepanbHbie
(cmeumanpHble, HallMOHANIbHBIE) 3aKOHBI criopTe. Kiaccuduxaius cnopTUBHBIX COPEBHOBAHMIL.
HpasctBennsie otHomenus B crnopte. Fair Play («YectHas urpa») — xak OCHOBa 3TUYHOIO
noBeaeHus B crnopre. Kogekc cnopruBHOW 3Tuku. [Ipodunaxktiuka HapylleHUH CIOPTUBHOM
stuku. BAJIA. Kogexc BAJIA. MexaynapoaHasi KOHBEHIIUSI 0 00pb0e ¢ JOIMMHTOM B CIIOPTE.

4 O0beM yueOHOM TMCHUIITHHBI

B CemecTtp
Bun yue6noit paboTbl aKazeMm. 1 2 3 4
qacax
OO611ast TpPyA0EMKOCTh AUCHUIIIIUHBI IO 328 56 92 90 90
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHSA
[IpaxTuueckue 3anstus (113) 192 32 64 64 32
CamocrositesabHas padora (CP) 136 24 28 26 58
KonrtakTHas camocTrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATenpHOE N3YUECHUE Pa3IeoB 135,2 23,8 27,8 25,8 57,8
JVCITATUTAHBI
Buja nToroBoro KOHTpOJIsi: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
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B actp.

Cemectp

Bun yuebnoit paboTsl qacax I II I v
OO61ast TpPyA0E€MKOCTh AUCLHUIIIIUHBI TIO 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrakTHas paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[IpaxTuueckue 3ansatus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KonrtakTHas camocrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 101.,4 17,85 20,85 19,35 43,35
JVCIUTUTAHBI
Buja nToroBoro KOHTpOJIsi: 3auer 3a4er 3a4eT 3a4er 3a4er

3ader / IK3aMeH
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5.2 IncuunjauHbl 4acTu, GopMUpyeMoii y4aCTHUKAMHU 00pa3oBaTe/ibHbIX OTHOLIEHHIA
(o0s13aTe/IbHbIC BADHATHBHBIEC JHUCLHMIIINHBI)

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«JlabopaTopHble NPAKTHKYM I10 OPraHNYecKOi XUMHUI)
1 Heab qMcHMIIMHBI — IPUOOPETEHHE CTYJEHTAaMH OCHOBHBIX 3HAHUI M HABBIKOB JJIS
OCYILIECTBJICHUS] CUHTE3a OPraHUYECKUX BEILECTB.
2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00yYAIOIMICH 10JI2KEH
Obnadams CIENyIOUIMMHA KOMIETEHIIUSAMHA U WHIUKATOpaMu WX aoctwkenus: I[1K-2.1;
1IK-2.2; IIK-2.3.
3nams:
—TEXHUKY 0€30MaCHOCTH B JJAOOPATOPUH OPraHUYECKONH XUMUU;
—IPUHLIMITBI 6€3011aCHOTO 0OpaIeHHs C OPraHMYEeCKUMH COEIUHEHUSAMU;
—METO/Ibl U BUJIBI XpoMaTorpaduu Uit ONpEeIeHNsI COCTaBa PEaKIIMOHHON CMECH;
—TEOPETUYECKHE OCHOBBI  CIIOCOOOB  BBIJENICHUS, OYHCTKM U  UACHTU(UKALUH
OpraHUYECKUX BEIECTB;
—HKCHEPUMEHTAJIbHbIE METO/bl MPOBEACHUS OPraHWYECKUX PEaKLMi, MPOTEKAIOUIUX IO
Pa3IMYHbIM MEXaHU3MAaM;
—OCHOBHbBIE 00IIME METOOUKM B3aUMHON TpaHcOpMalMU KJIaCCOB OPTraHUYECKUX
COCIMHEHU M.
Ymemo:
—IpPUMEHATh TEOPETUYECKUE 3HAHMS U HKCHEPHUMEHTaJIbHbIE METOJbl HCCIEIOBAHUS
OpraHMYECKON XUMUU IPU pelIeHUuHU NpodecCHOHATbHBIX 33/1a4;
—chopmynupoBaTh MmpodieMy M 00OCHOBATH BBHIOOP MPUOOPOB M IKCIEPUMEHTATHHBIX
METO/I0B UCCIIEIOBAHMSI, IOCTABUTDH LI U 3a/1a4l U HAMETUTh IMYTH UX JOCTUKECHHUS;
—CHHTE3UPOBATh COEIMHEHUS TI0 MPEATI0KEHHON METOIUKE;
—IPOBECTHU BBIJICTICHUE U OYUCTKY CUHTE3MPOBAHHBIX BELIECTB HA OCHOBE TEOPETUUYECKUX
3HaHUM IO OPraHNYECKONW XUMUH;
—BbIOMpATh PALIMOHAIIBHBIN CIIOCOO BBIJICNICHUS U OYUCTKU OPraHUYECKOTO COETUHEHMUS;
—IpEJICTaBIATh JaHHbIE JJAOOPATOPHOTO MCCIEAOBAHUS B BUAE I'PaMOTHO O(OPMIIEHHBIX
METO/IUK;
—IPOBOAMUTH aHAJIU3 U KPUTUYECKH OLIEHUBATH MOJyYEHHbIE SKCIIEPUMEHTANIbHBIE TaHHBIE,
000011aTh 1 J1enaTh 000CHOBaHHbBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX OIBITOB;
—BbIOpaTh CIOCO0 WACHTUPUKAIIMN OPTaHUYECKOTO COEITUHEHUSI.
Braoemy:
—KOMIIJIEKCOM COBPEMEHHBIX SKCIEPUMEHTAJIBHBIX METOJOB OPraHMYeCKONM XUMHUU IS
pelIeHNs] KOHKPETHBIX HCCIIEA0BATEIbCKUX 3a/1a4;
—3IKCHEPUMEHTaIbHBIMU METOIaMU IPOBEIACHUS OPraHUUYEeCKUX CUHTE30B.
—OCHOBHBIMHU METOJAMH UJICHTU(PUKALIUU OPTAHUYECKUX COCTUHEHUN
—npueMaMu 00pabOTKU U BbIJIEICHHSI CHHTE3UPOBAHHbBIX BEILIECTB;
3HAHUSIMM ~ OCHOBHBIX  3aKOHOB  OPraHMYecKOM XUMHUHM JJIs  COJep)KaTelbHOU
MHTEPIIPETAIINH [TOJYyYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.
3 KpaTkoe coaep:kaHue JUCHUIIMHBI
Pazoen 1. «llpasuna u memoowt pabomul 6 1a60pamopuu OPeaHUYeCcKOU XUMUUY
1.1  IlpaBuna 6e3omacHoil paboThl B 1a00PATOPUU OPraHUYECKON XUMUU
beszonacHble nmpuemsl 1 paBuiia paboThl B JAOOPATOPUH OPraHUYECKOU XUMHUH.
1.2 Meroas! paboThl B 1a0OpaTOPUU OPTAHUYECKON XUMUU
OO6mue Meronpl paboTel B JlabopaTopuM opraHudyeckoil xumuu. Harpesanue.
Oxnaxnenue. [lepememmuBanue.
1.3  JlabGoparopnas nocyaa, o0opymaoBaHue U IprOOPHI
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[locyna, nambonee vacto nmpumensiemas B jaboparopuu. IlpuGopsl ans onpeneneHus
TeMIieparypsl miasieHus. Becel. Tepmomerp. Potopuslit ucnaputens. Pedpaxromerp.

Pazoen 2. «Memoovr uoemnmuguxayuu, ouuCmMKU U GbIOEIEHUS OPSAHUYECKUX
COeOUHeHUl»

1.1 Xpomarorpadus

Wnentudukanuss  OpraHMYecKMX  BEIIECTB  IOCPEJACTBOM  DPA3JIMYHBIX  BUJOB
xpomatorpaduu (TCX, xpomarorpadus Ha Oymare, noHooOMeHHast Xxpomarorpagus, BOXX).
[Ipumenenne TCX ans uneHTU(UKALUYA OPraHUYECKUX COEIMHEHUN. AJICOPOEHTHI U AIIIOCHTHI,
ucnonszyembie B TCX. Bwibop amroenta. OOHapyxeHue BemecTB. OOHapy)XKeHUE BEIIECTB.
Koaddumment ynepxusanus. Koapdunuent pacnpenenenus. Pabora ¢ kanuispamu.

1.2 Merto1bl OUMCTKH )XKUAKUX BemecTB. [leperonka

OKcTpakuus, JUIsl W3BJI€YEHMs (BBIIEJICHUS) OPraHMYECKOrO BELIECTBA U3 BOJIBI.
DKCTpakuus C IMOMOIIBIO JENUTEIbHOW BOPOHKH. BhIcylllMBaHHE 3KCTPAaKTOB OCYLIUTENEM.
[leperonka. Buabsl mneperoHku ((ppakuvoHHA, BaKyyMHas, IE€peroHka ¢ [apoM, Mpu
aTMoc(epHOM naBieHun). BoicymuBanue xxunkocreil. Ocymurenu. OnpezeneHue TemMnepaTypbl
KUIIEHUs U KodpduirenTa npenomienus. @pakuuonHas neperonka. Padora ¢ puibTpoBanbHOM
Oymaroi. OTroOHKa pacTBOPUTEIIS.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [Iepekpucrammsanus

Metopl 0uMCTKH TBepAbIX BemiecTB. Bosronka (cyonumanust). Temmneparypa BO3TOHKH
W TeMmIepaTypa IUIaBJIEHHS, BO3roHstomierocst BemectBa. [lpuGop a7  BO3rOHKHM.
[Tepeocaxxnenwne. [lepekpucrammmzanus. Dtanbl nepekpuctamuzanu. [logdop pactBopuTens.
Hacpimenneiit pactBop. lopsuee ¢uiabTpoBanue, BakyyMHas QuibTpanus. OnpeneneHue
TeMIlepaTypsbl Iu1aBlieHus. TeMnepaTypa IIaBlIeHHs] CMEIIAaHHOW MPOOKI.

Pazoen 3. «Cunmes opeanuueckux coeouneruii»

3.1 CuHTe3bl

[enn wm 3amauM SKCHEpUMEHTa B OPraHUYECKOM CHHTe3€. TeopeTHuecKue OCHOBBI
mporecca. BpiOop ycnoBuii peakiuu. Pacuer cunTeza. OOmue mnpaBmia TOATOTOBKUA U
npoBesieHUs: cuHTe3a. TexHuka 6e3omacHocTu. [Ipubop nns npoBenenust cunresa. [Iposenenue
onbiTa. KoHTponp 3a xonoM peakuuu. Beinenenue, ouncTka ¥ aHanu3 npojaykra. CHHTE3BI
BEILECTB Pa3IMYHbIX KJIACCOB OpPraHMYecKuX coeAuHeHui. [IpoBereHue s3KcrepUMEHTANIbHBIX
METOJIOB MCCJIE0OBAHUS PEAKIIHIA.

[IpoBenenue peakunii, TPOTEKAONIUX 110 MEXaHU3MAM:

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

- HYKJIEO(QWIBHOTO MPHUCOEAUHEHUS] — CHHTE3 CJOXKHBIX 3(PUPOB KapOOHOBBIX KHCIIOT,
aMU1I0B KapOOHOBBIX KUCIIOT, a30TCOAEPKALLUX aIbJAETUAO0B U KETOHOB;

- 2JEeKTPO(UIBLHOIO 3aMELIEHUS B apOMATUYECKOM psAOy — pEeaKUMH HUTPOBAHUSA,
OpoMUpOBaHus, CyJIb(PUPOBAHUS;

- peakuuii TMa30TUPOBAHUS U A30COUYETAHMUS;

- peaknuil oxkucieHus (cuHTE3 aieroHa, |,4-0eH30XMHOHA, OCH30WHON KHCIOTHI) M
BOCCTaHOBJICHUSI.

4 O0beM yueOHOI 1 CIUIIIHHBI.

O0bemM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCHMUIIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlekuuun - - -
[TpaxTnueckue 3anstus (113) - -
Jlaboparopusie pabotsi (JIP) 0,89 32 24
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IIpooonscenue mabauysl

CamocrosiTesibHasi paboTa 1,11 40 30
KoHnTakTHas camocrositenbHas pabota 1171 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHUE Pa3/IeOB IUCHUIIIMHEI ’ 398 | 29,85
By MTOroBOro KOHTPOJIs: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
«JlonmoJIHUTEIbHBbIE IJIaBbI (PUIHKH»

1. Heap AuCHMIVIMHBI — MpHOOpeTeHHEe OOYYaloIMMUCA 3HAHUM IO OCHOBHBIM
paznenaM (pU3MKU U YMEHUIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYUHBIX AUCHUIUIMHAX.

2. B pesyabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA J0JI/KEH:

Obnadams CIeyONMMA KOMIIETEHITUSAMA U WHIUKATOPaAMU UX TIOCTHKCHUS:

IIK-1.1, IIK-1.2, [IK-2.1

3uamo:

- (u3nyeckue OCHOBBI KBAHTOBON (U3MKH; CMbICH (YyHIAaMEHTAIbHBIX (DU3MUECKUX
3aKOHOB, MPHUHILMIIOB U IOCTYJIATOB; UX (DOPMYIUPOBKH M TpaHMIBI TPUMEHHMOCTH; CBS3b
LIIMPOKOTO Kpyra (u3Mueckux SBJIECHUN ¢ (QyHIAMEHTAJbHBIMM NPUHLIUIAMU U 3aKOHAMH
(U3HUKN; OCHOBHBIE METO/Ibl PELICHUS 3a/1a4 110 ONHUCAHUIO (PU3UUECKUX SIBJICHUM.

Ymemu:

- IPUMEHSTh TEOPETUUECKHE 3HAHUS U HKCIIEPUMEHTAJIbHbIE METO/Ibl UCCIEA0BAHUS IPU
pelIeHny NpodecCuOHANbHBIX 33]a4; MPOBOJAUTH PACUYETHI, OCYILECTBIATh aHAIU3 U Ha OCHOBE
3TOro Jienatb OOOCHOBAHHBIE BBIBOJBI, AHAIM3UPOBATH PE3yJIbTaTbl HAOMIOACHUN U
SKCIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX 3aKOHOB U MPUHIMIOB (U3UKHU; ONpPENENsITh
XapakTep (U3NYECKUX IPOLIECCOB MO KOMIUIEKCY JKCHEPUMEHTaIbHOM HH(pOpPMALUU MpU
oMoy rpauKoB, TAOIHIl U YPaBHEHUN; IPEICTABIATh 00paOOTaAHHYIO SKCIIEPUMEHTAIbHYIO U
TEOPETUYECKYI0O HHPOPMALIMIO B YCTHOM U MHUCbMEHHOM (hopMe, B TOM YUCIIE C UCTIOIb30BAHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI.

Braoemy:

- HaBbIKaMU OOOCHOBaHMSI CBOMX CYXKJEHUH U BbIOOpa METO/Ja MCCIEI0BAHUS;
criocobaMu MOMCKa U aHaJu3a HayYHO-TEXHUYECKOH JINTEepaTyphl.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Dnemenmul k6anmosou cmamucmuxu.

1.1. DnemMeHTh KBaHTOBOM CTaTUCTUKU. KBaHTOBas cucTreMa M3 OJWHAKOBBIX YACTHII.
[IpyHIMI TOXIECTBEHHOCTH OJMHAKOBBIX dacTull. CHMMETpPHUYHbIE W HECUMMETPHYHBIE
BOJIHOBbIE (DYHKIIMH, OTIMCHIBAIOLIINE COCTOSIHUS TOK/IECTBEHHBIX MUKPOYACTHII.

1.2. bozonst u ¢epmuonsl. Ilpunnun Ilaynu. KsanToBble cTaTUcTHUECKHE
pacnpenenenusi boze-Oiinmrteitna nu ®epmu- Jupaka. BpIpoxIeHHBIH 3JIEKTPOHHBIM ra3 B
KpucTauiax (MeTasuibl).

Paszoen 2. Memannvl, Ousnekmpuku u noaynpo8oOHUKU ¢ MOYKU 3PEeHUsI 30HHOL Mmeopuu

2.1. Duepreruueckue 30HbI: craTucTuka Pepmu-/upaka, sneprus depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTauia: 3hexkTuBHas Macca dJIEKTPOHa.

Pa3zoen 3. Dnemenmot puzuxu meépooco mena.

3.1. ®uszuka TBEpHoro tena (OTT): ompeneneHue, CBA3b C APYTUMH JUCHUTLIMHAMU,
00BEKThI U3YUYEHHUS, KPYI perniaeMbix 3a1ad. CBs3b ¢ Kpucramiorpadpuei, Kpuctamiopu3ukon u
KPUCTAJUIOXUMHUEH.

3.2. KonnencupoBannoe cocrosiuue. [logxon k onucanmio TBEPABIX Tell. CTpyKTypa
KpucTtayioB. CummeTpus U GU3NYECKUE CBOMCTBA KPUCTAILIOB.
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3.3. Tunel KpUCTAJUIMUECKUX CTPYKTYp (0Omiast xapakrepuctuka). IoTHbIE ymakoBKHU:
KyOuueckas M rekcaroHajibHas (Ha KaueCTBEHHOM ypoBHeE). IloHsTHE O CBEpXNpPOBOAMMOCTH
(KBaHTOBBIE IIPE/ICTABJICHHS HA KAUECTBEHHOM YPOBHE).

4. O0beM yueOHOMH TUCHMITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axan | Acip.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIIJIMHbBI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,9 32 24
B TOM 4HcJje B opMe MPAKTHYeCKOil OJAT0TOBKH - - -
Jlexinm 0,4 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOH MOATOTOBKH - - -
ITpaxTuueckue 3anstus (113) 0,4 16 12
B TOM 4ucJie B (popMe NPaKTUYECKOM MOATOTOBKH - - -
Jlaboparopusie paboTsi (JIP) - - -
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH - - -
CamocrosiTesibHasi padora 1,1 40 30
KonrakTHas camocrositenbHas pabota Iy 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI ’ 39,6 29,7
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpOMEKyTOUYHAsI ATTECTAIIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«AHaIMTHYeCKasi XMMUA U QU3NKO-XUMHYECKHEe MeTOIbl aHAJIM3a B XUMHYECKOM
TEeXHOJIOTHM HAHOMAaTepHaJIoB)»

1 Heap aAucHUNIMHBI — TMpuoOpeTeHrne OO0yJaIOIMMHCS 3HAHUH W KOMIICTCHITUH,
HEOOXOUMBIX ISl PEeIICHUS] KOHKPETHBIX 33/1a4 XUMHUUECKOTO aHaJIU3a.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIICS TOJIKEH:
Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:
I1K-2.1; T1IK-2.2; TIK-2.3

3nams:

—  OCHOBHbBIE MOHSTHSI, TEPMUHBI, METOJbl U MPUEMbl KAUECTBEHHOTO U KOJIMYECTBEHHOI'O
XMMHUYECKOTO aHaJIN3a;

—  TEOpEeTHUYECKHE OCHOBHI (PU3UKO-XUMUYECKUX METO/I0OB aHAJIN3a;

— OpPUHLMIBI  pabOThl  OCHOBHBIX INPUOOPOB, HUCIOJB3YEMBIX JJI  IPOBEACHUSA
KayeCTBEHHOT'0 M KOJMYECTBEHHOTO aHaJIN3a;
Ymems:

— INPUMEHATH NPUOOPETEHHbIE MPAKTUYECKUE HABBIKU B IPO(ECCHOHATIBHON 1E€ATEIbHOCTU
JUISl PEIIEHNs KOHKPETHBIX aHAJIUTHUECKUX 3a7a4;

— TMPOBOJIUTH 0OOCHOBAHHBIM BHIOOP METOJAa aHalM3a C y4eTOM Iiesied U ocoOeHHOocTel
JAHHOW MPAKTUYECKOU 3a/1auu;
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— TNPOBOJUTH PacUeThl HA OCHOBE IPOBEACHHBIX UCCIEA0BAHUM;

— IPOBOJMUTH METPOJIOTMUECKYIO OILICHKY pE3YJbTATOB KOJMYECTBEHHOTO XUMHYECKOIO
aHaJn3a
Bnaoemn:

— OCHOBaMH METPOJIOTUYECKON OLIEHKH pe3yJlbTaTOB KOJHMYECTBEHHOIO XHMHYECKOTO
aHaJIn3a;

— IIpUEMaMHM MHTEPIIPETALUU PE3YJIbTaTOB aHAIN3Aa HA OCHOBE KBAJIMMETPUYECKUX OLIEHOK;

— METOJIOJIOTUEH XUMHYECKMX U (U3UKO-XUMHUYECKHMX METOJOB aHaiu3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHAIMTUYECKON IIPAKTUKE

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. Unentudurkanusi HOHOB 3JIEMEHTOB B pPacTBOpax

1.1 BBenenue B COBpEMEHHYIO aHAIUTHYECKYHO XUMHUIO.

AHanuTruyeckass XMMHUS KaK OCHOBA METOJOB M3Y4YEHMsS] M KOHTPOJS XHMHUYECKOTO COCTaBa
BEILIECTB B MaT€pUAIbHOM IPOU3BOJICTBE, HAYYHBIX HCCIIEJOBAHUSIX, B KOHTpOJIE OOBEKTOB
OKpyxarolei cpenbl. Buapl aHanuza. DJIeMEHTHbIN, MOJEKYISpHbIN, (a30BbIii U M30TOMHBIN
aHayn3. KonnuecTBeHHBI M KaUeCTBEHHBIN aHAIN3 OPraHUYECKUX U HEOPraHUYECKUX BEILECTB.
XuMuyeckue, (QU3NKO-XUMUYECKHE METOJbl aHajih3a, WX B3aUMOCBS3b, COOTHOLIEHHE WU
IIPUMEHEHHE. AHAIUTHYECKUN CUTHAJI KakK HOCHTENIb KadeCTBEHHOM M KOJUYECTBEHHOU
uHpopmanuu 06 oobekre ananusza. [locraHoBka aHanuTHYECKOH 3aauu. AJITOPUTM IIPOBEACHUS
aHanu3a: oTOOp cpemHel MpoObl, MOATOTOBKA MPOOBI K aHAIM3Y, H3MEPEHUE AHAIIUTUYECKOTO
CUTHAJIa U €ro METPOJIOTHYECKasl OIIEHKA, pacueT pe3yJIbTaTOB aHAJIW3a M UX HMHTEpIpeTarysl.
[Ipumeps! perieHus 3a1a4 aHATUTHUYECKOTO KOHTPOJISI B XMMHUYECKOW TEXHOJIOTMH, B aHAJIN3E
00BEKTOB OKpYXarolien cpezbl U Ap. [IoHSITHS 0 COBpEMEHHBIX METOJaX 3JIEMEHTHOIO aHaIu3a:
aTOMHO-3MHCCHOHHBIN aHallu3, aTOMHO-a0COPOIMOHHBIN aHaau3, PEHTIeHO(IYyOpeCUEHTHBIN
aHaJu3.

1.2 Cnenuduka 3a1a4 aHaTUTUUYECKON XUMUH.

OcHOBHBIE TEepMUHBI aHAMUTHYECKOW xumuu. OOHapyxkenwe. Ompexnenenue. AHaIN3.
AHanuTHYeCKue XMMUYECKHE PEeakIUu KaK OCHOBAa XMMHUYECKOro aHanusza. KauecTBeHHblE U
KOJIMYECTBEHHBIE aHAJIMTUYECKHE XUMHUUYECKUE peakuuu. TpeOoBaHUs, NPEIbIBISEMbIE K HUM.
Creuu¢urka aHaTUTHUYECKUX PpEaKLMH, MCHOJb3yeMbIX B aHaiu3e. AHanuThyeckas ¢opma u
AQHAINTUYECKUE NPU3HAKU. AHAIUTUYECKUE PEAKIUM U aHAJIUTHYECKHE  S(PQEKTHI.
XapakTepUCTUKA  AQHAJIUTUYECKUX  PEaKIIMA: YYBCTBUTEIBHOCTb,  HM30MPATEIbHOCTH
(cenextuBHOCTh). ['pymmoBble, 00IIKe, YaCTHBIE, XapaKTepHble U ClEUU(DUUYECKUE pPEaKIHHU.
[1yTu noBbIIeHUs: N30MPATENBHOCTU M UyBCTBUTEILHOCTH AHAJUTUUECKUX PEaKLUi.

1.3 Xumuueckue paBHOBECHS] B TOMOI'€HHBIX U F€TEPOTEHHBIX CUCTEMAaX, IPUMEHSIEMBIX
B AHAINTHYECKOW XUMUMU.

OCHOBHbBIE THIIBI pPEAKLUHH, MNPUMEHSEMBIX B AHAJTUTUYECKOW XUMUU (OCaXKICHMUS,
KHCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUs, OKUCIEHUsI-BOccTaHOBIIeH!US ). COCTOsSIHME HOHOB
JJIEMEHTOB B pacTBopax.  KOHCTaHTbI ~ paBHOBECHS  AQHAJNUTHUYECKUX  pEaKLU:
TEPMOJIMHAMUYECKHE, KOHIIEHTPALMOHHbIE, YCIOBHbIE. DAKTOPbI, BIUSIONIME HA XUMHYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHue, oOOpa3oBaHHE  MaJOPAaCTBOPUMBIX  COCIMHEHUH,
W3MEHEHHE CTENEHH OKHUCIIEHMSI OIPENENIIEMOr0 HOHA, BJIMSHHE MPHUPOAbI PaCTBOPUTEIS,
MOHHOM CHJIBI, TEMIIEPATYphl, COCTaBa PacTBOPA).

PaBHOBecHs B aHaIUTUYECKHM BAaXKHBIX MPOTOJUTHUECKUX cucreMax. KoHCTaHThI
KHCJIOTHOCTH U OCHOBHOCTH. YpaBHEHUs MaTepuaibHoro 6ananca. Beruucienune pH pactBopos
KHUCJIOT U OCHOBAHHMM pa3IM4yHOM CHIIBI, CMECe KHUCIOT M OcHoBaHMil. bydepHble pacTBOpHI,
WCIIOJIb3yeMbIe B XMMHYECKOM aHaJIM3e: MX COCTaB, cBoMcTBa (OydepHas eMKOCTh, 00JIacTh
OydepupoBanus), pacuet pH, npumMeHeHre B aHATUTUYECKON XUMUH.

AHanuTUYECKUE  peaklUUU  KOMIUIEKCOOOpa30BaHHSA,  OCaXACHUS,  OKHCIICHUS-
BoccTaHoBJeHUs. OOIIMe, CTyleHYaTble U YCIOBHbIE KOHCTAHThl YCTOMYMBOCTH KOMIUIEKCHBIX
coenuHeHuil. lcnonp3oBaHue peakuuii KoMILieKcooOpa3oBaHMs B aHAJIUTUYECKON XHUMUU
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(oOHapy)keHHE€ W KOJWYECTBEHHOE OIpe/esieHne, MacKupoBaHue). Vcronp3oBaHHE pEaKIMid
OCAKICHUS B aHaIUTU4YeCKuUX UesX. KoHcTaHTa paBHOBeCHs pEaKUMM OCaKICHUS-
pacTBopeHust; GakTOphl, BIMSIIOIINE HA PACTBOPUMOCTh 0CaaKoB. Pacyer ycioBuii ocaxaeHus u
pacTBopeHuss 0caakoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecHsA. CTaHIapTHBIN U
peaJIbHbIN OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE MTOTEHIIHAIIBI.

Xumudeckue u PU3nKo-XuMHIeCcKue crocoOsl onpeaenenust pH pactBopoB. PaBHoBecus
aHAINTUYECKUX peaKlUi KOMIUIEKcooOpa3oBaHus U ynpasiieHue uMu. DaxkTopsl, BIUAIONIKNE HA
HaIpaBJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. KoHcTanta paBHOBecuss u ee
XUMUKO-aHAJTUTHYECKOE 3HaueHue. PacueT korhHUimeHToB moOOYHBIX peaKIIHil.

1.4. KadecTBeHHbIE M KOJMYECTBEHHbIC AHAJUTUYECKUE DPEAKUHUU C OPraHMYEeCKUMH
AHAJIMTUYECKUMU peareHTaMM B aHaJIN3€ HEOPraHMYECKHUX BEIIECTB.

Opranunyeckue ananutuueckue pearentsl (OP). Knaccuduxanus OP no tuny peakuuit c
Heoprannueckumu unoHamMu. KowmmiekcooOpasyromme OP ©u cTpoeHHe HX MOJEKYIL:
(YHKIIMOHANIBHO-aHAJIUTUYECKAasT W aHAJIUTUKO-aKTHBHas  rpynnbl. OcoOeHHOCTH U
npeumyiecTBa ucnoiabzoBanus OP, obmactu npuMenenwus. JIOMOTHUTENBHO: TEOPHUS IEHCTBUS
KoMmruiekcooOpazyromux OP, yuer monnoro cocrosiuus OP u mertamna. ['mmortesza aHanoruii u
MpaKTUYeCKHE BBIBOJBI W3 Hee. Ilpupona xumuyeckoil cBsisu B komiuiekcax OP ¢ monamu
METaJJIOB MU €€ IMpOsBIEHHE B IBETHOCTU KoMmIuiekcoB. Peakiuun OP ¢ xpomodopHbIMU
alieMeHTaMU. VIHTEeHCUBHOCTh OKpPAacKu aHAJUTUYECKUX (OPM M MHTEHCUBHOCTH MOTJIOLICHHUS.
Hcnonb3oBaHue peakuii OpraHn4eckux peareHToB B (JOTOMETPUUYECKOM aHAJIU3E.

Paszoen 2. KonnyecTBEHHbI XUMUYECKUI aHAIIN3

2.1. IIpuHUMIIEI ¥ 3aa4X KOJIMYECTBEHHOTO aHAIN3A.

Knaccudukanus MeTog0B KOJMYECTBEHHOTO aHaiu3a. TpeOoBaHuUs, MperbsSBIsSEMbIE K
XMUMHUYECKUM pEaKIusM B KOJMYECTBEHHOM aHajiu3e. JTallbl KOJUYECTBEHHOTO OIpeACTIeHUS.
XapakTepucTUka pe3ylbTaTOB KOJMYECTBEHHOI'O XHMHMYECKOro ananuza. OrmpeneneHue
COJIep’KaHHs BeLIeCTBA B pacTBOpe, pacyeTHble (GopMyabsl. CrnocoObl MpeacTaBIEHUS
pe3ynbTaToB aHaiu3a. TecTbl Ha BBISBICHHE CUCTEMAaTHYECKUX MOrPEUIHOCTEN B pe3ylbTarax
KOJIMYECTBEHHOTO XUMUYECKOTo ananu3a. [Ipo6ootrdop 1 mpoOOmoaroToBKa.

2.2. TutpumeTpudecKuil aHanu3. TUIbl peaknii, UCIIOIb3YEMbIX B THTPUMETPHUH.
TpeOGoBanus, NpeabABIIEMbIE K HUM.

[Mpunuun turpumerpuu. TurtpoBanue u ero ostanbl. ['papuueckoe uzo0OpaxeHHe
rpolecca TUTPOBAHMSI — KPUBbIE TUTPOBaHUsA, UX BUAbI. CKauOK Ha KPUBOW TUTPOBAHMS, TOUKA
skBUBaJIeHTHOCTU (T.3.) u xoHeuHas Touka TuTpoBaHus (K.T.T.). IlepBuuHble U BTOpPHYHBIE
cranzaptbl. [lpuemMbl TUTPUMETPUYECKOTO aHalIM3a: MpsIMOE€ U O00paTHOE TUTPOBAHHE,
KOCBEHHbIE MeTO/bl. THIBI peakuui, HCIOIb3YEMbIX B TUTPUMETPUUYECKOM aHAIU3E;
TpeOOBaHUs, IPEIbIBISEMbIE K HUM.

JIOTIOTHUTENBHO: HMHCTPYMEHTallbHble MeToabl uHAukanuu T3. IloreHunomerpuyeckoe
tutpoBanue. Meroz I'pana. J[pyrue cnocoObl yCTaHOBJIEHUSI KOHEYHOM TOUKU TUTPOBAHMSL.

2.3. Peaknuy HEUTpaIM3aly B KOJMYECTBEHHOM XUMHYECKOM aHAJIN3E.

MeToibl  KUCJIOTHO-OCHOBHOTO  TUTpoBaHHMs. CyIIHOCTh MeETOJa KHCJIOTHO-OCHOBHOI'O
TUTpOoBaHUs. KpuBbIe KHCIOTHO-OCHOBHOTO TUTPOBaHHUA. Pacuer u mocTpoeHne TeopeTuuecKux
KPUBBIX TUTPOBAHUS CUJIbHBIX U CJIA0BIX OJJHOOCHOBHBIX MPOTOJIUTOB. DaKTOPHI, BIMAIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHUCIOTHO-OCHOBHOrO THUTpoBaHUS. CrocoObl yCTaHOBJICHUS
KOHEYHON TOYKU TUTpoBaHMs. KHCIOTHO-OCHOBHBIE MHAMKATOPbHI, UHTEPBAJ MEPEX0/Ia OKPACKU
UHAMKaTOpa, nokasarenb TurpoBaHus (pT). IlpaBuiio BbIOOpa MHAMKATOpa A KOHKPETHOTO
ciydyas  tuTpoBaHus.  [IpakTMueckoe  NpPUMEHEHHME  peaKkUMi  KUCIOTHO-OCHOBHOTO
B3auMojieicTBus. lloTeHmoMeTpuueckoe TUTPOBAHME HAa OCHOBE peakUuid KHUCIOTHO-
OCHOBHOTO B3auMoieiicTBUs. HIMKAaTOPHBIE NOTPEIIHOCTH U UX OIICHKA.

2.4. AHanuTHYECKUE PEaKLUH KOMILIEKCOOOpa30BaHUs U OCaXACHUS B KOJUYECTBEHHOM
XMUMHYECKOM aHaJIM3e.

Hcnonb3oBaHue KOMIUIEKCOOOpa3oBaHUS B XMMHYECKOM aHaiu3e. Heopranuueckue u
OpraHn4yecKue JUra”apl. KOMIUIEKCOHBI M MX CBOMCTBA. YCIIOBHBIE KOHCTAaHTHI YCTOMYHMBOCTH
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KOMILJIEKCOHATOB M MX IpPaKTUYECKOE HCIoJib30BaHue. OOOCHOBaHHE BBIOOpA ONTHMATbHBIX
YCIIOBUM  KOMIUIEKCOHOMETPUYECKOTO THUTPOBaHUA. KpuBbIE KOMIIEKCOHOMETPUYECKOTO
tuTpoBaHus. DakTophl, BIMSIONIME Ha BEJIMYMHY CKayka Ha KpPUBBIX TUTpoBaHUsA. CriocoObl
ycranoBnenuss T.0. u K.T.T. MetaninoxpoMHble MHAUKATOPBI, NMPUHIUN UX JeiicTBus. Bbibop
MHIMKATOpa JJs KOHKPETHOrO ciydasi TUTPOBaHHA. AHAIUTUYECKHE BO3MOXKHOCTH METO/a
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs. [I[puMeHeHne KOMIUIEKCOHOB B aHATUTUYECKON XUMUHU

B KauecTBe MAaCKUPYIOITUX arcHTOB. [Ipumenenue XUMHUYECKUX peakmuit
KOMILJIEKCOOOpa3oBaHUs B (POTOMETPUUYECKOM aHAIMU3€, B METOJE KOHIYKTOMETPUYECKOIO
TUTpOBaHUs. Peaknmum  ocaxaeHuss B KOJIMYECTBEHHOM  XHMHYECKOM  aHaJlu3e.

I'paBumerpuueckuii ananus. Teopermdyeckoe 00OOCHOBaHHME BBIOOpPA ONMTHUMAIBHBIX YCIOBHM
OCAKJCHHUS KPUCTAIMYECKMX U aMOpQHBIX oOcalkoB. llpuMeHeHHMe XUMHYECKHX peakuui
OCAKJCHUS B METOJIe€ MOTEHIIMOMETPUYECKOTO THUTPOBAHUS, B METOJE TypOUIUMETPUH.
Oco0eHHOCTH peakIuii KOMIUIEKCOOOpa3oBaHMs (XenaTooOpa3oBaHMs) HOHOB METAUIOB C
OTA. OcagutenbHOE TUTPOBAHUE.

2.5. AHaJIUTHYECKHE pPEaKLUU OKHCICHHUS-BOCCTAHOBJIEHUS B  KOJUYECTBEHHOM
XUMHYECKOM aHaJIM3E.

OKHCAUTENbHO-BOCCTAHOBUTENbHAS pEaKUusi U  OKHUCIUTEbHO-BOCCTAHOBUTENbHBIN
noTeHuuan. KOHCTaHTBI paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Bribop
TUTPAHTA U ONTHUMAJIbHBIX YCIOBHM TUTpoBaHMs. KpHBble OKUCIUTEIBHO-BOCCTAHOBUTEIHLHOTO
tuTpoBaHus. DakTOphl, BIUSIONINE HAa BEIMYMHY CKayka Ha KpUBOM TUTpoBaHusA. MHIukauus
KOHEYHOW TOYKM TUTPOBAHUS XUMHUYECKUMH U  (PU3MKO-XMMHUYECKMMH  METOJaMHU.
[TepmanranaromeTpusi. XapakTepucTuKa METOJA. YcnoBus MPOBENEHHUS
IIepMaHraHaTOMETPHUUECKUX OTpe/esIeHul. Bemectna, onpezenseMble
IepMaHraHaTOMETpHUYeCKUM MeTojoM. JlocTomHcTBa M HepocraTku Mertona. Mopomerpus.
XapakTepucTuKa METOJla, YCJIOBUS MPOBEICHHS HOJOMETPUYECKOTO OIpPENEICHUs BELIECTB.
JlocrouHcTBa M HejocTaTKu Metona. [IpumeHeHune peakuuil OKHCIEHUS-BOCCTAHOBIICHUS B
METO/1€ MOTEHIHOMETPUYECKOTO TUTPOBAHUS.

2.6. MonooOmeHHas xpomarorpadusi B KOJIMYECTBEHHOM XUMHYECKOM aHAJIN3E.

TpeOoBanusi, mpenbsBIsEMble K peakuusM HOHHOro oOMmeHa. M3orepma HOHHOTrO
oOMeHa. BpiOop onTHUManbHBIX YCIOBHUH HMOHOOOMEHHOro pasjeieHus BemiecTB. [Ipumenenue
MOHOOOMEHHON XpomaTorpaduu B aHATUTHYECKONW XUMHUHU OPraHUYECKUX U HEOPraHU4eCKHX
COEJIMHEHU: pa3/ieJIeHHe, OUMCTKA, KOHIICHTPUPOBAHUE U T.[.

Paszoen 3. Beenenue B pU3NKO-XUMUYECKUE (MHCTPYMEHTAJIbHBIE) METOAbI aHATTN3a

3.1. DXMA — cocraBHast 4aCTb COBPEMEHHON aHAIUTHYECKON XUMHUH.

Knaccudukanus GU3NKO-XMMUYECKUX METOJOB aHain3a. AHAIUTHYECKHI CHUTHAT Kak
uHpopmaTtuBHass (QyHKLMS COCTaBa BEIIECTBA W €ro KoiuuecTBa. llpuMmepsl aHaIUTHYECKUX
CUTrHaJIOB U nX u3Mmepenuii B DXMA.

3.2. MeTposorun4ecKkue OCHOBBI aHATUTUYECKUX METOOB.

OCHOBHbBIE AHATUTUKO-METPOJIOTUUYECKHE XapaKTEPUCTUKH METOJOB M PE3YyIbTaTOB
aHaJin3a, CrIocoObl MX OLIEHKH: Npenesl OOHapyxeHHUs, KOAI(P(OUIUEHT UYyBCTBUTEIIbHOCTH,
HIDKHSIE M BEpXHSS TpaHULA JMana3oHa OIpeleNsieMblX COJEpXKaHUM, CEIeKTUBHOCTD,
MPELU3UOHHOCTh B  YCIIOBUSX CXOJAUMOCTH (TIOBTOPSIEMOCTH) U  BOCHPOU3BOAMMOCTH,
MPaBUIIBHOCTB, 3KcnpeccHocTh. O006menHsle ceenenust o FOCT P UCO 5725 (2002).

3.3. Obmuas XapakTepucTKa CHEKTPAJIbHBIX, ANEKTPOXUMHUYECKUX u
xpomaTtorpauueckux  MeTojoB  aHanmu3a.  IIpencraBieHne o0 (OTOMETPUUECKHUX,
MOTEIIMOMETPUUECKUX METOAAX aHAJIM3a U HOHHOOOMEHHOM XpoMaTorpaduu.
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4 O0beM yueOHOM TMCUUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan | Acip.
3E
4. 4.
OO0uasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHast padoTa 2,21 79,6 59,7
KonTakTHas camocrositenbHas pabora
2,21
CaMOCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTUTMHBI 79,6 59,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«DU3MKA KOHACHCUPOBAHHOI'0 COCTOSIHUSI»

1 Heap nMcuuMmiMHbl — NpUOOpETEeHUE CTYAEHTaMU 3HAHMN [0 OCHOBHBIM paszeiiaM
(U3UKY 1 YMEHHIO IPUMEHSATD UX B IPYTMX €CTECTBEHHOHAYYHBIX JUCLUIIIMHAX.

2 B pe3yJsbTare U3y4eHHs] AMCHUILIMHBI 00YYAOLIMIACS JOJI5KEH::

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaAMU UX TOCTHKCHUS:

IIK-1.2, IIK-1.3.

Buame:

- (¢usnueckre  OCHOBbI  (PU3UKM  KOHJCHCUPOBAHHOTO  COCTOSIHHS;  CMBICH
byHIaMEHTATBHBIX (PU3UUYECKUX 3aKOHOB, MPUHIIUIIOB M TOCTYJIaTOB; UX (DOPMYIMPOBKU U
TPAHUITBI PUMEHUMOCTH; CBSI3b HIMPOKOTO Kpyra (pU3MUECKUX SBJICHHUN ¢ (yHIaMEHTAIHHBIMHU
MPUHIUAIIAMA W 3aKOHaMH (U3WKH; OCHOBHBIE METOJBl PEIICHHS 3a7a4 10 OIMHCAHUIO
(bu3NYeCKuX SBICHUH.

Ymems:

- IPUMEHSTH TEOPETHUUYECCKUE 3HAHUS U IKCIICPUMEHTAIBHBIE METObI UCCIICIOBAHUS TIPU
perieHun npoeCCUOHANBHBIX 3a1a4; TPOBOJAUTH PACUYETHI, OCYIIECTBISATh AaHAIU3 U HA OCHOBE
3TOTO Jenath OOOCHOBaHHBIE BBIBOJBI; AHAJTU3UPOBATH pE3YIbTaThl HAOMIONEHUNA |
OKCIIEPUMEHTOB C TPUMEHEHHEM OCHOBHBIX 3aKOHOB M MPUHIMUIIOB (DU3UKH; OMpPEACIAThH
xapakTep (U3NYECKUX TMPOIECCOB MO KOMIUIEKCY JKCHEPUMEHTaIbHONW WHMOpMAIUU MpH
oMoy rpauKoB, TAOIHIl U YPaBHEHUN; IPEICTABIATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYIO U
TEOPETUYECKYIO MH(POPMAILIMIO B YCTHON U MUCHbMEHHOU (hOpME, B TOM YHCIIC C UCTIOIb30BAaHUEM
COBPEMEHHBIX KOMITHIOTEPHBIX TEXHOJIOTUH.

Braoemw:

- HaBbIKaMH OOOCHOBaHMSI CBOMX CYXIEHUH U BbpIOOpa METO/Ja HCCIEI0BAHUS;
croco0aMH MOMCKa M aHalIM3a HAyYHO-TEeXHUYECKON JTUTEPATYPHI.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. Dnemenmvi K6aHmMoBOU CMAMUCTIUKU.

1.1. DneMeHTHl KBAaHTOBOIM CTaTUCTUKH. KBaHTOBas cucTeMa W3 OJMHAKOBBIX YaCTHII.
[IpuHUIMUI TOXIECTBEHHOCTH OJUHAKOBBIX 4dacThll. CHMMETpUYHBIE W HECUMMETPUYHBIC
BOJITHOBBIC (D)YHKITUH, OTIMCHIBAIOIINE COCTOSIHUS TOKACCTBEHHBIX MUKPOYACTHII.
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1.2. bozonst u ¢epmuonsl. Ilpunnun Ilaynu. KBaHTOBBIE cTaTUCTHUECKHE
pacnpenenenusi boze-OiinmrTeitna nu ®epmu- Jlupaka. BpIpoxIeHHBIH 3JIEKTPOHHBIM ra3 B
KpucTauiax (MeTajuibl).

Pazoen 2. Memannwi, Ousnekmpuxu u noaynpo8oOHUKU ¢ MOYKU 3PEHUSL 30HHOU Meopuu

2.1. Duepreruueckue 30HbI: craTucThka Pepmu-Jlupaka, sHeprus depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTauia: 3 pexTuBHas Macca JIEeKTpOHa.

Pazoen 3. @uzuxa meépooco mena.

3.1. ®usuka tBEpHoro tena (PTT): ompenenenue, CBA3b C APYTUMH JUCIUTIIIUHAMM,
00BEKThI U3YUYEHHUS, KPYI perniaeMbix 3a1ad. CBs3b ¢ Kpucramiorpadpueil, Kpuctaiaopusnkoun u
KPUCTAJUIOXUMHUEH.

3.2. KonnencupoBanHoe coctosiuue. [loaxon k onumcanuto TBEpAbBIX Tei. CTpykTypa
KpucTtayioB. CummeTpus U GU3NYECKUE CBOMCTBA KPUCTAILIOB.

3.3. Tunsl KpUCTAJUIMUECKUX CTPYKTYp (00Imas xapakrepuctuka). [IoTHbIE ymakoBKHU:
KyOHuueckas M rekcaroHaibHasl (Ha KaueCTBEHHOM YypoBHeE). [loHSTHE O CBEpXIpPOBOAUMOCTH
(KBaHTOBBIE ITPE/ICTABICHHS HA KAUECTBEHHOM YPOBHE).

4 O0beM yueOHOI TN CHUIIUHBI:

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,2 80 60
B TOM 4YucJjie B popMe MPaKTHYECKO MOATOTOBKH - - -
Jlexinm 0,9 32 24
B TOM 4HcJye B (PoOpMe MPAKTHIECKOM MOITOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,9 32 24
B TOM 4HcJe B (POpMeE MPAKTHUECKOM MOITOTOBKH - - -
Jlaboparopusie padboTs! (JIP) 0,4 16 12
B TOM 4HcJje B (hopMe MPaKTHIECKOH MOITOTOBKH - - -
CamocrosiTesbHasi paboTa 2,8 100 75
KoHTakTHas camocrosiTesnibHas paboTa 28 0,4 0,3
CaMOCTOSTENbHOE H3YUYEHHUE PA3/I€TI0B JUCHUIIIMHbI ’ 99,6 74,7
Buja koHTpoOJIs:
JK3aMeH - - -
KonTakTHas paboTa — mpoMeXyTo4Hast aTTeCTaIus - -
IToaroToBka K SK3aMeHYy. i - -
Buja nToroBoro KOHTpoJIsi: 3ader c onleHKOMH

AHHOTANUA pado4yeil NPOrpaMMbl AUCUUIIMHbBI
«JIabopaTopHbie padoThI 110 PU3HIECKO XUMUID)

1. eap AMCHMIUVIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABIIIONINX XOJOM
XAMUYECKOTO Tpolecca, MoKa3arh 00JacTH MPHIOKEHHS STHX 3aKOHOB M HAyYHTh CTYICHTA
IPaMOTHO MTPUMEHSTH UX MPH PEIICHHH KOHKPETHBIX TEOPETHUECKUX U MPAKTHIECKUX 3a]1ad.

2. B pe3yabTaTe H3y4eHusi AMCHUILIMHBI 00YYAKOMIMICS TOJIKEH:

Obaaoams ClENyOIMMUA KOMIIETEHIIUSAMU M MHAUKaTopaMu ux jpoctikeHus: [MK-2.1;
[1K-2.2; [IK-2.3.
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3nams:

— TNPUHIUIBI paOOTHI U CXEMBbI UCIIOJIb3YEMBIX H3MEPUTEIbHBIX YCTAHOBOK;

— BO3MOXKHOCTH METOJIOB CIIEKTPOXMMHUHU JUId TMPOBEACHUS KAYECTBEHHOIO U
KOJIMYECTBEHHOI0 aHaIMW3a XUMHUYECKUX CHCTEM, ONPEICIICEHUS TEPMOJMHAMUYECKHX CBOWCTB
XUMHUYECKUX BEIIECTB;

— KOHJIYKTOMETPUYECKMM W TMOTEHIHMOMETPUYECKHUH  METOAbl  HAXOXKICHHUS
TEPMOJIMHAMUYECKUX  XapaKTEPUCTUK DJIEKTPOJUTOB (AKTUBHOCTEM U K03 (ULIMEHTOB
AKTUBHOCTH, KOHCTAHTBI AUCCOLUAIINH, TEPMOJUHAMUYECKUX XapaKTEPUCTHK PEAKIIUN);

— (QU3UKO-XMMHUYECKHE METO/Ibl UCCIIEI0BAaHUS U aHaJIn3a (a30BbIX PAaBHOBECUN B OJTHO-
1 MHOTOKOMIIOHEHTHBIX CHCTEMaXx, IyTH MMOCTPOEHUS (a30BBIX AUArPAMM COCTOSHUS;

— OJKCIIEPUMEHTAJIbHbIE METOJIbl M3YyYEHHUS KMHETUKH XMMHMUYECKHUX DPEaKIHM, CrocoObl
OIpeeNeHUss KOHCTAHT CKOPOCTEHN U MOPAIKA XMMUYECKUX PEAKIUH.

— KQJIOPUMETPUYECKHE METOJbl OIpENeiIeHUs] TEIJIOEMKOCTH, TEIJIOBbIX 3((EeKTOB U
IPYTrUX TEPMOXUMHUYECKUX CBOWCTB U3y4aeMbIX OOBEKTOB.

Ymemo:

— TPUMEHATh TEOPETHUECKUE 3HAHMSI M SKCIEPUMEHTAJIbHbIE METOJbl HCCIIE0BAHUS
¢bu3nyecKoi XMMUU IPU pellieHu NpodeCCUOHATIbHBIX 331a4;

— cdopmynupoBaTh MpodieMy W O0OOCHOBATh BBIOOP AKCIIEPUMEHTAIBLHOTO METOJIa
UCCIIEIOBaHUS, IOCTAaBUTh LIENU U 337a4d U HAMETUTD IIyTH UX JOCTUKEHHUS;

— MPOBECTH MaTeMaTUYECKyl0 0O0pabOTKy OHKCHEPUMEHTAJbHBIX JaHHBIX Ha 0a3e
TEOPETUYECKUX 3HAHUN 10 PU3NUECKON XUMMUH;

— MpEeACTaBIATh JIJaHHBIE JIaOOPATOPHOTO HUCCIIEOBaHUS B rpaduueckodt popme u Ha
OCHOBE TIOJyYEHHBIX 3aBHUCHUMOCTEH OIpPEAENsTh COOTBETCTBYIOIIME TEPMOJIMHAMUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKU XUMHUYECKONH CUCTEMbI U XUMUYECKOTO MPOIIECCa;

— MPOBOJUTH AHAIU3 U KPUTUYECKU OLEHUBATH IIOJYYEHHbIE HKCIEPUMEHTAIbHbIE
JaHHbIE, 000011aTh U Jies1aTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX JKCIEPUMEHTAJIbHBIX METOJ0B (PU3MUECKON XUMHH JUIsS
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— OKCIIEPUMEHTAJIbHBIMH  METOJIaMU  HCCJEOBAaHUS  COCTOSIHUSL ~ XHMHYECKOTO
paBHOBECHS M KHHETHUKU XUMUYECKOTO TMpoliecca.

— npuemMaMu O00paOOTKM IMOJIyYEHHBIX OINBITHBIX JaHHBIX JUISL BBISABJICHUA U
YCTAHOBJIEHUS! B3aMMOCBSA3E€H MEXIy TEpPMOJMHAMMUYECKUMU CBONCTBAMH M (PU3NYECKUMU
napaMeTpamu mpoliiecca;

— 3HAHUSMU OCHOBHBIX 3aKOHOB (U3MYECKOM XUMHUU Uil COJEpKaTeNIbHOMN
MHTEPIIPETAINH [TOJYyYEHHBIX YKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

[IpuMenenne MeETOMOB  (UBUKO-XMMHUYECKOTO HWCCIEAOBAaHUS JJIA  ONpEHeICHUs
TEPMOJUHAMUYCCKUX U KHHETUYCCKUX XAPAKTCPUCTUK XUMHUYCCKHUX CUCTCM.

CrnekTpoxuMH4yecKue MeToAbl HcciaeaoBaHusi. KadecTBeHHBIN aHaNM3 BeEUIECTBA
(ompeneneHne MEXBAICPHBIX PACCTOSHUM, MOMEHTOB HWHEpUUU MOJeKkyn). OmnpeneneHue
KOJIMYCCTBCHHBIX XaPAaKTCPUCTHK (CTel'IeHI/I Juccomuanmm W KOHCTAHTBI JOUCCOLUAIINN
AJIEKTPOJIUTOB, TEINIOEMKOCTHU BEIIECTBA).
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3ﬂeKTp0XI/IMI/I‘IeCKI/Ie METOAbI MUCCJICA0OBaAHUA. KOH)IyKTOMeTpI/Iﬂ. OnpeﬂeneHI/Ie
KOHCTAHThI AUCCOIIMalInuu ciraboro QJICKTpOJMUTa, CTCICHU AWCCOLMAalHnHU, 3J'ICKTpPI‘~ICCKOI71
IMpOBOANMOCTH npu 66CKOH€‘IHOM pa?>6aBJ'I€HI/II/I KOHOYKTOMCTPHUYCCKHUM METOIO0M.
IHorenunomerpus. OnpeneneHne TEPMOJUHAMUYECKUX XapAKTEPUCTUK XUMHUYECKOW peakiuu
(AH®  AG® AS° dEO/dT

), TemmneparypHoro koadpduuuenta IAC ( ), cranpaptaoit J/1C

(E®), u3ydeHne BIMAHUA 106aBOK Ha IIOTEHIIAI YIEKTPOJIA.

da3oBoe paBHOBecHEe B OJHOKOMIIOHEHTHBIX cHcTeMaX. DHU3MKO-XMMHUYECKHH
aHaau3. M3ydeHue 3aBHCHMOCTH CBOMCTB CHCTEMBI OT €€ cocraBa. KpuBble OXilaXKIeHUS.
Omnpenenenue cocraBa 3BTEKTUYECKOW cmecH. llocTpoeHue nuarpamMm KUINEHHS W JUarpaMm
IUIaBKOCTH JUIs OMHApHBIX cucrteM. OrpaHuuyeHHass PacTBOPUMOCTb B TPEXKOMIIOHEHTHBIX
CUCTEMAX.

Xumuyeckoe paBHoOBecue. OmpenesieHne KOHCTaHThl XMMHUYECKOI'O pPaBHOBECHUS U
TEII0BOTO A peKTa XMMHUUECKON PEeaKIMi Ha IPUMEPE peakluil pa3ioKeHUsL.

Tepmoxumus. Kajopumerpus. Omnpenenenue TEINIOEMKOCTHU BEILECTB
KAJIOPUMETPUIECKUM METOJOM.

4. O0beM yueOHOM THCHMIINHBI

Bun yuebnoit paboTsl 3E Axan. 4. AcTp. u.

OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlexnnn - - -
[IpaxTuueckue 3anstus (113) - - -
Jla6opaTopubie paboTs (JIP) 0,89 32 24
CamocrosiTesibHast paboTa 2,22 76 57
[ToaroroBka k 1a60paTOpHBIM paboTam 39,8 56,86
KonrtakTHas camocrositenbHas paboTa 2,22 0,2 0,15

CaMOCTOSITEIIFHOE HU3YUCHHUC pa3aCiIOoB NJUCHUITIIIMHBL -

Buabl koHTpOJIS:

3ayer + + +

Buja urorosoro KOHTPOJIsA: 3avder

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«IIpoueccsl U anMapaTbl XUMHYECKOU TEXHOIOT I

1. Heap AMCHUILUIMHBI - BMECTE C IUCHHMIUIMHAMH OOIIEH XMMHUYECKOW TEXHOJIOTHH,
XUMUYECKUMH TIPOIIECCAaMH W peakTopaMd H  JPYTUMH, CBS3aTh OOIICHAYYHYIO U
OOIIEUH)KEHEPHYIO TOATOTOBKY XHWMHMKOB-TEXHOJIOTOB, YTO HEOOXOJAMMO TIPH TMOATOTOBKE
0akajmaBpOB MO JaHHOMY HAIPaBIEHUIO JUISI HAYYHO-UCCIIEIOBATEIBCKOM M TMPAKTHYECKOU
paboThl Ha IPENNPUATUSIX.

2. B pe3ysabTare u3y4eHHsi AMCUUIIJIMHBI 00yYAKOIIMIACH 10JI5KEeH

Ob6naaath ciaenyrOMUMI KOMIIETEHIUAMU U UHIUKATOPaMH UX JTOCTHKEHUS:
[1K-4.1; I1K-4.2; [1K-4.3
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3namo:

— OCHOBBI TEOPHUHM TEPEHOCA HMITYJIbCA, TEIJa W MAaCChl; MPUHIUIBI (HU3UIECKOTO
MOJICTUPOBAHUSI TPOIIECCOB; OCHOBHBIC YPaBHEHHS JBW)KCHHUS >KHIKOCTEH; OCHOBBI TEOPHH
TeIUIoNepeiad; OCHOBBI TEOPUHU Maccolepeadyd B CUCTEMaxX CO CBOOOJHON M HEMOABMKHOMN
rpaHuIedl pasnena (as3; TUMOBBIE MPOIECCH XMMHUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE
anmapaTsl 1 METOJbI X pacyeTa;

— METOJIBl TIOCTPOEHHUS HOMIIUPUYECKUX M TEOPETUUYECKUX MOJCICH  XHUMHUKO-
TEXHOJIOTHYECKHX IIPOLIECCOB.

Ymemo:

— OMNpEeNeNsITh XapakTep IABMIKEHUS >KUIKOCTEH M Ta30B; OCHOBHBIC XapaKTEPHUCTHKHU
MIPOIIECCOB TEIJIO- M MACCOTEPeIad; PacCCYUTHIBATh IMapaMeTphl U BHIOMPATh almapaTtypy s
KOHKPETHOTO TEXHOJIOIMYECKOIo Mpolecca;

— pacCUuThIBaTh OCHOBHBIE XapAKTEPUCTHKUA XUMHKO-TEXHOJOTHYECKOTO Tpoliecca,
BBIOMPATh PALIMOHAIIBHYIO CXEMY.

Bnaoemp:

— METOJIaMH TEXHOJIOTUYECKHX PaCYeTOB OTIEIbHBIX Y3JIOB U JACTalled XUMHYECKOTO
000pyI0BaHMUS;

— HaBBIKaMHM MMPOCKTUPOBAHUS TUIIOBBIX aINMApaTOB XUMHYECKON TPOMBIIIICHHOCTH;

— METOJIaMH OTPEIEICHUS PAlMOHAIBHBIX TEXHOJOTHYECKUX PEKUMOB pabOTHI
000pyI0BaHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paznen 1. 'uapoaunaMuyeckue mpouecchl U annapaTbl XHMUY€eCKOH TeXHOJIOTHM.
1.1. Beenenwne B gucimnianHy. OCHOBHBIE TIOHITHUS U ONIPEICIICHHUSL.

[Ipenmer  mucummuubl  «IIpomeccel W anmaparbl  XMMHUYECKOW  TEXHOJOTHUW.
Knaccudukanus mpomeccoB. HempepeiBHBIE W NEpHOAUYECKHE,  CTAllMOHAPHBIE U
HEeCTallMOHAPHbIE IIPOLIECCHI.

OcHOBHbIE 3aKOHOMEPHOCTH IPOLIECCOB W OOLIME MPHUHLMIIBI pacueTa armnaparoB
XUMHUYECKON TEXHOJIOTHH.

Kunkoctn u razel. Knaccudukamus skuakocteit. WneanpHas sxuakocth. KamembpHble U
ynopyrue Kugakoctd. Cuiibl, JIEHCTBYIONIME B JKUIAKOCTH: MAaCCOBBIE W TOBEPXHOCTHBIE.
Hamnpsbkenust B )KMIKOCTSIX U Ta3ax (TaHTeHIMAIbHBIE M HOpMaJbHbIC). CBOMCTBA )KUIKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3JeMeHTapHOro oobeMa.

1.2. OCHOBBI TEOPUH MEPEHOCA.

OcCHOBBI TEOpHUU SIBJICHUW TEPEHOCA: aHAIM3 MEXaHU3MOB, MOJCIUPOBAHUSA U Pa3pabOTKU
0000IICHHBIX METOJ/IOB pacyeTa TUAPOMEXaHUIECKUX, TETUIOBBIX B MAacCOOOMEHHBIX MPOIIECCOB
n amnmapatoB. (DEHOMEHOJOrMYECKHE 3aKOHBl IIepeHOca HUMIY/IbCa, MacChl W OSHEPruu.
MonekynsapHblii YW KOHBEKTHBHBIM miepeHoc. OOmme 3aKOHOMEPHOCTH THIAPOIAHAMUKH,
TeIlonepeadyl U Macconepenayd. B3auMocBs3p 3THX MPOIECCOB B MPOMBIIUICHHON
anmapatype. Posb siBeHH epeHoca nNpu XUMHYECKUX MPEBPaICHUSX.

MarepuanbHble U SHEPTETHUECKHUE (TEIUIOBBIC) OaIaHChI; OMPEICIICHHNE MAacCOBBIX TTOTOKOB
U DHEPreTUYECKUX 3aTpaT. YCJIOBMSI pPaBHOBECHUS W OIPEAEICHHE HaIlpaBJICHUs MPOIIECCOB
nepeHoca. OOl BUJ ypaBHEHH CKOPOCTH IMPOIECCOB; ABIKYIIHE CHJIBI U KUHETHYECCKUE
k03¢ duLueHTsl. JIMMUTUPYIOLTUE CTAIUU.

1.3. 'mapocraTuka.

Hubdepenunansupie ypaBHEHUs paBHOBecus Oiuiepa. [lokosmmasics KUIKOCTh IO
neiicTBueM cuiibl TspkecTH. OCHOBHOE ypaBHEHHE THUAPOCTATUKH. [IpakThueckue MpuIoKeHHS
OCHOBHOTO YpPaBHEHUS TUIPOCTATHKH.

1.4. 'uapoauHamMuKa.

bayanc cwit mpy IBKEHHUH BSI3KOM HEC)KMMAEMOU KUAKOCTH. Y PaBHEHHE HEPA3PBIBHOCTH
(crutomrHOCTH) TTOTOKA. YpaBHeHne HaBre-CTokca u ero Gu3udecKuii CMBICI.

[Togo6Hoe mnpeoOpazoBanue ypaBHeHusi HaBbe-Ctokca. be3pazmepHble nepeMeHHbIE -
KpUTEpUU TUAPOJAUHAMUYECKOro noaodus (Ditnepa, Peiinonbiaca, Opyna, rOMOXpPOHHOCTH), UX
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¢busznyeckuil CMBICI; NapaMeTpudeckue kKpurepuu. KpurepuanbHoe ypaBHEHHE JBHXKEHUS
BSI3KOW KHUJIKOCTH.

VYpaBHeHHe [JBUKEHUS Oiiepa. OHEpreTHuecKuid OallaHC CTallMOHAPHOTO JBUKEHHS
NJCANBbHON XKUIKOCTU. YpaBHEHHE bepHyInmu I uIcaJlbHOW M peajbHOM KUIAKOCTU. Ero
MPaKTUYECKUE TNPUIOKEHUs (ucTeueHue >xuakocrtei, Tpyoka Ilurto-Ilpanarns). IlpunHiunsl
U3MEpEeHusi CKOpocTel U pacxoZOoB  KMIKOCTH  JPOCCENbHBIMM  Ipubopamu U
ITHEBMOMETpUYECKUMHU TpyOkamu. OmpesesieHne pacxo0B MPHU UCTEUEHHM >KUIKOCTEH uepe3
OTBEPCTHS WM HACAJIKH.

'unpouHamMuyeckue pexxuMbl ABMKEHUS )KUIKOCTEH: JIaMUHAPHBIN U TYpOYyJIEHTHBIN.

Uucno PeitHonpAaca M ero KpUTHYECKHE 3HAYeHMs. MeXaHM3Mbl JIAMUHApHOTO U
TypOyneHnTHoro teueHuil. [lonstue TypOynentHoctu. IIpeacraBieHuss o ruapoOAMHAMUYECKOM
MIOTPAaHUYHOM CJIO€ MPU TEUEHUH M0 TpyOaM U KaHaiaM U MPpU 00TeKaHUH Tel.

Pacuer numamerpa TpyOOmpOBOJOB W almaparoB; BHIOOP CKOPOCTEM TMOTOKOB U
ONTHUMAJIBHOTO JMAMETPa TPYOOTIPOBOIOB.

Pacnipenenenne ckopocreld mo paamycy TpyObl TMOCTOSITHHOTO CEUYEHHUS TPH JAMHUHAPHOM
CTallMOHAPHOM TEUEHUHU.

Teuenue B TpyOax u kaHanmax. Omnpeaensiouiuil MomepevHbll pa3Mep MOTOKa B KaHallax
IIPOM3BOJILHOM (POPMBI: THIPaBIMUYECKUN PalnyC, SKBUBAJICHTHBIA AUAMETP.

I'mppaBinueckoe CONPOTHBIIEHHE INPU TEYEHUM JKHUIKOCTEM M razos. Pacuer morepp Ha
Tpenue (ypaBHeHue J[lapcu-Beiicbaxa) m Ha wmecTHble compoTuBiieHus. COOTHOIICHUS U
HOMOTpaMMBI Il pacueta KOIPPUIMEHTA TpPEeHHs. 3aBUCUMOCTA MEXKAY pacxoJoM |
nepernagoM jaBieHus. Pacuer Hamopa Uid IepeMelIeHHs JKUIKOCTEH dYepe3 CUCTEMY
TpyOOIIPOBOJIOB U AIIapaToB.

1.5. Ilepemenienue sKUAKOCTEM.

[lepemenienne KHUAKOCTEH € NOMOIIbIO MAIIMH, MOBBIIAIOMIMX JaBieHHe. OObeMHbIE
(mopIIHEBbIE, POTAIMOHHBIE U JIp.) U JUHAMHUYECKUEe (LIEHTPOOEKHbIE, OCEBbIE U JIp.) HACOCHI.
OcHoBHbIE TapaMeTpbl pabOThl TUAPABIMYECKMX MAIUH: IPOU3BOJUTENBHOCTh, HAIOD,
mortHocTh, KIIJI.

Pacuer manopa u moTpebisieMol MOIIHOCTH; TTOA0Op ABUTaTesst K Hacocy. OmnpeaeneHue
JOTYCTUMOM BBICOTHI BCAChIBaHUS. SIBJIEHNE KaBUTALIUU U €r0 IPEJOTBpAICHHE.

OcoOeHHOCTH pabOThI, COMOCTABJIEHUE U 00JIACTH IPUMEHEHHSI OCHOBHBIX THUIIOB HACOCOB -
LEHTPOOEKHBIX, MOPIIHEBBIX (IUIyH)XKEepHBIX) W ap. CBsa3p Hamopa, MomuoctH U KIIJ ¢
MIPOU3BOIUTEIBLHOCTBIO (XapaKTEPUCTHKKA HAcocoB). PaboTa HAcOCOB Ha ceThb M WX BBIOOD;
peryinupoBaHue MPOU3BOAUTEIHLHOCTH.

Paspnen 2. TenioBbie npoueccsl M annaparbl XHMUYeCKOH TEXHOJIOTHH.
2.1. OCHOBHbIE NMOHATHUS U ONPENICICHUS B TEIJIONEpeIaye.

OcCHOBHbBIE TEIJIOBBIE MPOLECCHl B XUMUUYECKON TEXHOJOTHMHU: HarpeBaHUE U OXJIAXKICHHE,
KOHJICHCAIIMSI IAPOB U MCHIAPEHUE KUIKOCTEH.

CranuoHapHbIi U HECTAMOHAPHBIM MEPEHOC TEIUIOTHL. TemmepaTypHOe Moje, IpaJueHT
TEeMIIepaTypbl U TEIUIOBOI MOTOK; TEIUIONEpe aya U TeIIooTAa4ya. TeMnepaTyponpoBOIHOCTb —
TEIJIOMHEPLIMOHHBIE CBOMCTBA CPEIbl.

2.2. Ilepenoc sHepruu B GopMe TEMIOThI.

TennoBoi#t OanaHC Kak YacCTHBIM ciy4dail 3HepreTuyeckoro Oamanca. OmnpeneneHue TerIoBOM
Harpy3ku anmnapara NpU H3MEHEHMM U 0e3 H3MEHEHHsl arperaTHoro coctosHus. Pacxon
TEIJIOHOCHUTEIIEH.

JuddepenunanbHoe ypaBHEHHE MIEPEHOCA SHEPTUU B (popMe TEIIoThl, ypaBHeHUuE Dypbe-
Kupxroda u TenaonpoBoJHOCTH.

CranuoHapHbIi MepeHOC TEIJIOTHI Yepe3 IUIOCKUE M LWIMHApUYeckue cTteHku. CoueTaHue
MEXaHHU3MOB MEPEHOCA TEIUIOTHI (TEMIONPOBOIHOCTH, KOHBEKIIMH, U3TTyUCHHUS).

KonBekTuBHBIN niepeHoc TeIoThl. bespazMmepHblie nepemenHsle — uncia Hyccenpra, [lekine,
[Ipannrns, ['pacroda, @ypwe. Pacder ko3(pGUIUEHTOB TEIIOOTAAuM MPU BBIHYXKICHHOW U
€CTECTBEHHOM KOHBEKITHM.
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TemnooOMeH npu H3MEHEHUM arperatHoro cocrosHus. Konpencamus mnapos. dopmyna
Hyccenpra. TennooOMeH npu KuneHuu.

PannanTHblll  TemmonepeHoc. B3aumHoe wu3nydeHume Ten. PaguaHTHO-KOHBEKTHBHBIN
MEPEeHOC TEeIUIOThl. Pacyer moTepp TEIUIOTHI ammaparaMd B OKPY)KAIOILYIO Cpely M TEIIOBOM
n3ossiuu. OCHOBHOE ypaBHEHUE TeIIONepeayn.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Tennonepenadya B TMOBEPXHOCTHBIX TEIUIOOOMEHHHKAX. AJIMTUBHOCTh TEPMHUYECKUX
conpotuBiieHud. CpenHss ABWKYILAs cuila Temonepenadyn. Onpenenenne cpeaHeil IBuxKyei
CWIbl B anmaparax pas3JIMyHbIX KOHCTPYKIMH. B3aumMHoe HampaBiieHUE JBHXKEHUS
TeIUIOHOCHTEIEeH. PacueT moBepXHOCTH TEMI000OMEHHUKOB.

CrocoObl MmoABOJA M OTBOJA TEIUIOTHI B XUMUYECKOW TexHoioruu. TpeOoBaHus,
IpenbsBiIsieMble K TemaoHocuTenssM. OO0orpeB BOISHBIM MapoM, BBICOKOTEMIIEPATYPHBIMU
OPraHWYECKUMH TETUIOHOCHUTEIISIMHM, TOTOYHBIMU Ta3zamu. CrocoOwl anekTpoodorpeBa. OTBOA
TEIUI0OThI BOJOW, BO3JyXOM U HU3KOTEMIIEPATYPHBIMH TEIJIOHOCUTEISIMU.

TennooOMeHHble anmaparbl; HMX Kinaccudukanus. OCHOBHBIE THIBI TOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOuarble,  IUIACTUHYAThle, amnmapaTthl C  [EpPEeMELIUBAIOLIUMU
ycTpoiictBamMu U T.1.) CMecUTeIbHble TEIUIOOOMEHHUKU: TPaIMPHH, KOHJEHCATOPHI CMEILIECHUSI.
Be160op ontuManbHbBIX KOHCTPYKLIMH M YCIOBUH SKCIUTyaTallMd TEIIOOOMEHHBIX anmapaTosB.
OcHOBHbIE TEH/IEHIIUU COBEPIIEHCTBOBAHMUS TEINIOOOMEHHBIX ariapaToB.

Paszgen 3. Ilpomecchl W anmaparbl pa3jieJleHHsi TOMOIeHHBIX CHCTeM (OCHOBHBbIE
Macco00OMeHHBbIE MPOLECCHI).
3.1._OcHOBHBIE IOHATHUS U OIPEJICICHUs B Maccolepeaaye.

Knaccudukanus npoueccoB maccooomena. OCHOBHbIE MOHSTHSI U onpeaesieHus. [Ipouecchbl
co cB0OOTHOM M (PMKCUPOBAHHOW IrpaHUIIeH pasaena a3 u ¢ pa3aemsomei ¢aspl MeperopoaKon
(memOpanoii). Hocutenu u pactipenensiembie BemecTBa. CriocoObl BeIpaKeHUs cocTaBa ¢as.

OU3MKO-XMMHUYECKHE OCHOBBI MacCOOOMEHHBIX MHpoIleccOB. PaBHOBecHblE yCIOBUS U
ONpeJiefieHue HalpaBlieHUs IepeHoca BemecrBa u3  ¢assl B ¢azy. KoapdunuenTs
pacnpenenenus. [lonstue o macconepenaue u MaccooTAaye.

KoHueHTpaunoHHoe mnoje, rpajueHT KOHILIEHTPALWU, OOIMN U YAEIbHBIM IMOTOK MAaccChl.
MounekynspHas AupPy3us B KUAKOCTAX, razax (mmapax) U TBEpAbIX Telax.

3.2. MexaHHu3MBbl IEPEHOCA MACCBHL.

VYpaBHEeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO TIEPEHOCA MAacChl B OMHAPHBIX Cpeiax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPO(GUIN KOHIEHTPALUHA U CKOPOCTEH B MOTOKAX.

Kosddpuuuenter Maccootnauu. OCHOBHBIE MOJIENbHbIE MPEACTABICHUS O MEXaHU3Me
MaccoOOTJauu.

MopenupoBanue KOHBEKTHBHOTO MaccooOmena. Uumcma Hyccenbra, Ilexne, [Ipanatms,
®dypbe U JIp., UX PU3NYECKHUI CMBICI, aHAJOTHH C TEIUIOBBIM N0J00MeM IPUMEHUTENBHO K ra3am
u xuakocTsM. Pacuer ko3QpHUIIMEHTOB MaccoOoTHaud B ammaparax pasjMYHBIX THUIOB IO
YpaBHEHUSIM ¢ Oe3pa3MepHBbIMU IIEPEMEHHBIMH.

Macconepenaya. OcHOBHOe ypaBHeHHe Maccorepenadd. COOTHOUIEHHE — MEXAy
ko3h¢uLmeHTaM  Maccolepefayd U MacCoOTAauyd, aJJUTHUBHOCTh  JU(D(Y3MOHHBIX
conpotuBiieHud. VHTeHCUUKalusg mMacconepesayd IMyTeM BO3JEHCTBUSA Ha JIMMHUTHPYIOLIYIO
CTaJIuIO.

Bnusnue ycnoBuit  (TemmepaTypbl, JaBJI€HHS, KOHLEHTpauuid) Ha HalpaBlieHHE
MaccorepeHoca Ha mpuMepax abcopOInu; MPUHIIMITE BEIOOpa aOCOPOSHTOB.

3.3. ®a30BOE PABHOBECHE.

MarepuanbHblii  0ajaHC HENPEPHIBHOIO YCTAHOBHUBIIETOCS IpoLecca MpH Pa3IUYHBIX

crioco6ax BeIpaXKEHHS COCTAaBOB (pa3 ¥ X PacX0JI0B; ypaBHEHUS pabOUuX JTUHUI.
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[IpenenbHble KOHLEHTPALUK PacHpeesiieMOT0 KOMIOHEHTa B OTJAIOUIEH U M3BJIEKaroLei
¢dazax an8 OPOTUBOTOYHBIX MpOIlECCOB. MakcUMalbHO BO3MOXKHAsl CTENEHb HW3BIICUECHMUS,
MHUHHUMAJIbHBIA U ONITUMATBHBIA PACXO bl H3BIICKAIOIICH (ha3bl.

3.4. Metoabl pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacuer mnomnepeuHoro cedeHust (IuameTpa) KOJIOHHBI, MPEAENbHO JONyCTUMas H
SKOHOMMYECKU ONTUMAaJIbHAsl CKOPOCTH CILJIOUIHOM (ha3bl.

PanmonanbHbIi BBIOOpP B3aMMHOTO HAlpaBieHUs ABMKEHHS (a3 U OpraHu3aluu MOTOKOB B
MaccooOMEHHBIX ammapaTax. Pacder MaccoOOMEHHBIX MPOIECCOB U aIllaparoB AJIsi CUCTEM C
OJIHUM pacIpesesieMblM KOMIOHEHTOM. OCHOBBI pacyeTa BHICOTHI MAaCCOOOMEHHBIX alIapaToB
C HEIpPEpbIBHBIM U CTYNEHYaThIM KOHTakTOM ¢a3. /[Ba OCHOBHBIX METOJa pacueTa: Ha OCHOBE
K03 (UILIMEHTOB Maccolepeaud U Ha OCHOBE MOHSATHS TEOPETUYECKOM CTYNEHU pa3ieiieHUs.
[lonsiTe yucia eAMHMI] NEPEeHOCa U BBICOTHI EAUHMIIBI MepeHoca. DakTop Maccoleperadi.
CpenHsas [BWXKyILIas cuwia wmacconepenauyd. BiusHue npoAoJabHOrO IepeMelIuBaHus Ha
CPEIHIOI JBMXKYLIYIO cully Macconepenauu. [Ipouenypa pacuera, ocHOBaHHasi Ha OOBbEMHBIX
ko3¢ punmenTax Mmacconepenauu. I'papuueckuii 1 aHaTUTUYECKUI METObI pacyeTa.

Pacyer BbICOTBI MaccOOOMEHHBIX ammapaToB €O CTYNEHYaTbIM KOHTakToM  (as.
OddextuBHOCT, cTyneHu no Moipdppu. CBs3p uncia eauHul] nepeHoca u jokaibHoro KIIJ|
cryneHd 1o Mbpapdpu. UucieHHbI pacueT «OT CTYNEHH K CTYNEHU» M €ro rpaduueckas
MHTEpIpETALUs C UCIOJIb30BAHUEM «KMHETHYECKOHN JIMHUW». YUeT CTPYKTYpsl MOTOKOB U KII/]
tapenku. OcoOeHHOCTH pacyeTa TapeibuyaThblX KOJOHH Ha OCHOBE IOHSATUS TEOPETUYECKOM
Tapenku. Ynuciao JeiCTBUTENBHBIX U TEOPETUUECKUX TapesoK. D(PPEeKTUBHOCTD TapEIIKU.

PanmonanbHbIi BBIOOpP B3aMMHOTO HalpaBieHUs ABMXKEHHS (a3 U OpraHu3aluu MOTOKOB B
MaccoOOMEHHBIX amnmapaTax.

3.5. AGcopbuus.

OOmue npUHLMIBI YCTpoiicTBa M KiaccuUKalus almnaparoB i MacCOOOMEHHBIX
MPOIIECCOB B cUCTeMax '"ra3(1map)-KuakocTh'". OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.

OcHOBHBIE THUIIBI W OOJAaCTH TpUMEHEHHs abcopOepoB: HAcaJO4YHBIE M Tapeab4yaThbie
KOJIOHHBI, anmnapaThl CO CIUIOIIHBIM U CEKIIMOHUPOBAHHBIM 0apOOTa)KHBIM CJOEM, almaparbl ¢
JUCTIEPIrUPOBAHUEM SKUJIKOCTH.

Cxembl  aOCOpPOIIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C  BBIJGJIEHUEM  H3BJIEYEHHOIO
KOMIIOHEHTa M pereHepamueii abcopOeHTa (mecopOumeil mnpu TMOBBIIIEHHOW TemIeparype,
MOHM>KEHUEM JaBJICHUS, OTTyBKOM HHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.

Paznenenue nuctuwiisiuuen XKUAKUX TOMOTEHHBIX CMeCed M CKM)KEHHBIX ra3oB; 00JacTH
MIPUMEHEHHS] U 0COOEHHOCTHU MPOBEACHUS IPOLIECCOB MPU PA3IUYHOM JaBICHUU.

[TapoXHAKOCTHOE paBHOBECHE JJIA CHCTEM C IMOJHOM M OrPaHUYECHHOW B3aWMHOMN
pacTBOPUMOCTBIO W €r0  BJIMSHHME Ha  BO3MOXXHOCTb  pa3felieHuss  KOMIIOHEHTOB
JUCTUIJUTSIIMOHHBIMU MeTo1aMU. Pacuer paBHOBecHs Ui U€aJIbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakiMOHHAs EPEroHKa; MeperoHka c aeduaermanuein. MarepuaibHblil 6anaHc,
pacuer BbIXOJa IPOJYKTa U €ro CPEeIHEro COoCTaBa MpHU MEeperoHke OMHapHBIX cMeceill. Cxembl
ycTaHOBOK. TerioBele OalaHChl U pacueT pacXxo10B TEINIOHOCUTENEN I ATHUX IIPOLIECCOB.

Pextudukamus. DOU3NKO-XMMHYECKHE OCHOBBI U OCOOCHHOCTH YCIIOBHH MPOBEICHUS
npoueccoB. CxeMbl YCTaHOBOK I HEPEPHIBHON U MEPUOANUECKON peKTU(PUKAIINN OMHAPHBIX
cmeceil. OCoOOEHHOCTH yCTpPOWCTBA annapaToB (HAacaJ04YHbIX U TapesibyaThiX KOJIOHH) U BbIOOpa
PeXUMOB HMX paboThl npu pekTudukauuu (1o cpaBHeHHIO ¢ abcopOuueii). OcobeHHOCTH
yCTpOIICTBa U BapuaHThl pabOThI UCHIapUTEIeH U JedaerMaTopos.

MonenpoBanue M pacueT IMPOILECCOB U amlapaToB IPU HENPEPHIBHOM pPEKTH(PHUKAUU
OuHapHbIX cucTteM. OCHOBBI YHMCIEHHOTO M rpadoaHaIUTUYECKOr0 MEeToJ0B. MaTepuaabHbIi
Oamanc. Paboume nuaMM. OmnpenereHue MUHMMAIBHOTO H pabodero ¢UIerMOBOTO YHCHA.
TemnnoBoit OamaHC M pacyeT pacxo/iOB TEIJIOHOcUTENeH. [IpHHIMIBI TEXHUKO-2KOHOMHYECKOM
ONTUMM3ALIMM HpH pacueTe padoyero (QuIerMoBOro 4Mciaa, pa3MepoB ammaparypel u
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sHepreTudeckux 3arpar. OCHOBBI pacueTa TapeiabdaTblX M HACAJOUHBIX PEKTHUPUKAUOHHBIX
KOJIOHH.

Paznen 4. Ilpouecchl M anmaparbl pa3jiesieHUsl TeTepPOreHHbIX CHUCTeM (OCHOBHbBIE
rUJpoMexaHnyecKue npoueccol).

4.1. PaznienieHne reTreporeHHbIX cucteM. OCHOBHBIE MOHATUS U METOJIbL.

Knaccudukanus )XuIKux U Ta30BbIX I'€TEPOreHHBIX CUCTEM: CYCIIEH3UH, IMYJIbCUHU, TEHBI,
IbUIK, TyMaHbl. MaTepuanbHbIid OajlaHC MPOIIECCOB Pa3AeIeHHUS T€TePOreHHbIX CUCTEM.

Onenka 3p¢GeKTUBHOCTH U BBIOOpP ONTHMAJIbHBIX MPOLECCOB U aNIapaToB JJIs pa3AeiaeHUs
TeTEPOre€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenne XUAKMX M Ta30BbIX CHCTEM B Moje cuil Tsbkectu. Pacuer ckopocteit
CBOOOJHOIO M CTECHEHHOTO OCAaKJIEHHUS TBEPbIX YACTHUIl IIApOOOPa3HON M OTIMYHBIX OT HEe
($hop™M B T0JIE€ CHJIIBI TSHKECTH.

[Iponeccel oTcTaMBaHMs M YCTPOMCTBO AamIlapaToB pa3leleHUs CYCIICH3UW, SMYJIbCHU H
npulel. Pacyer moBepXHOCTH OCaKAEHUS U MPOU3BOJUTEIBHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
NeCTBHE LIMKJIOHOB (IIPOCTHIX M OaTapelHbIX), THAPOLUKIOHOB.

4.3. TeueHue KUIKOCTH YePe3 HEMOABMXKHBIE 3€PHUCTHIE U MICEBI00KIKEHHBIE CIIOU.

3HaueHue TUAPOJAMHAMHUKHN 3EPHUCTBIX CJIOEB B Ipoleccax (QUIbTPOBAHHUSA, TEIJIO- M
MaccooOMeHa, TeTeporeHHOro karanu3a U Jp. OCHOBHBbIE XapaKTEPUCTHUKU 3TUX CIIOEB:
JMCIIEPCHOCTD, Y/EJbHasl IOBEPXHOCTh, IOPO3HOCTh, SKBUBAJIEHTHBIN 1uaMeTp KaHayioB. Pacuer
TUIPaBIMYECKOr0 COMPOTUBIIEHUS Cl0sA. ['MapaBIMyeckoe COMPOTHBIIEHHWE CJIOEB HACA/IOK
IIPOMBIIIJIEHHBIX Macco- U TEIIO0OOMEHHBIX anmnapaTosB.

Pexxumbl TedeHMsI MOTOKOB B HAcaJOYHBIX KOJIOHHAaX. [ 'MapaBiInyecKoe CONpPOTHBIICHUE,
SIBJICHUS TIOJIBUCAHUS, 3aXJICOBIBAHMSI 1 HHBEPCHH (a3 U pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

l'unponuHamMuka  MCEBAOOXKIKEHHBIX  (Kumsamux) cioeB. OOnactb  NpUMEHEHHS
MICEBJIO0KIKECHHUSL. OcHoBHbIE XapaKTEePUCTUKH MICEBJI00KIKEHHOTO COCTOSIHHUSL.
['mppaBnuueckoe conpoTuBieHue. PacyeT ckopocTeid TICEeBI00KHUIKEHUS B CBOOOTHOTO BUTAHMUS,
BBICOTBI TICEBJOOKIKEHHOro ciosi. OJHOPOJHOE M HEOJHOPOJHOE ICEBIO0KHKEHUE.
OcoOeHHOCTH TICEBIOOXKIKEHUSI MOJUIUCIEPCHBIX ciloeB. [IHEeBMO- M TUIpOTpaHCIOPT
3€pHUCTBIX TBEP/bIX MaTEPUAIIOB.

4.4. unpTpoBaHKE CYCHEH3UN U OYMCTKA Ia30B OT MbLICH.

Creuu¢urka MOBEACHUSI OCAIKOB KaK 3EPHUCTBIX CJIOEB: CXKUMaeMble M HEC)KMMaeMble
ocanku. Bunel QunpTpoBanmbHBIX 1NeperopoAok. DakTopbl, BIUAOIIME HA CKOPOCTh
¢buIbTpOBaHUS. OubTpoBaHME npu MIOCTOSIHHOM CKOPOCTH (bunbTpOBaHUSL.
DKCIepUMEHTAIbHOE OIpeZie/ieHue KOHCTaHT ypaBHeHUS (uibTpoBanus. Knaccudukanus u
YCTPOICTBO OCHOBHBIX THUIIOB HENPEPHIBHO M TNEPUOJUYECKH padoTaromux QUIbTPOB U

GUIBTPYIOIUX LHEHTPUDYT.

4. O0beM yueOHOM THCUMILINHBI.

Beero CemecTtp

Buj yae6noit paboThl A > A 6 A
3E Kajl. 3E Kl | ap Kajl.
q, q, q,
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 10 360 5 180 5 180
Konrakthas pa6ora (KP) 3,6 128 1,8 64 1,8 64
Jlexuu 1,8 64 0.9 32 0.9 32
[Tpaxtuueckue 3ausarus (113) 1,8 64 0,9 32 0,8 32
CamocrosiTeJibHAs padoTa 4,4 160 2,2 80 2,2 80
CaMOCTOSATEIBbHOE U3YUCHHUE Pa3/ieiioB 44 160 22 20 22 20
JIACLIMIITHHBI
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IIpooonscenue mabauyvi

Buabl KOHTpOJIA:

IK3aMeH 2,0 72 1,0 36 1,0 36
KoHnTakTHas padoTa - mpoMexKyTodHas 0.8 0.01 0.4 0.01 0.4
aTrTecTamus 2,0
[ToaroroBka K sK3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yae6noit paboThl > 6
3E AcTtp. 3E AcTtp. 3E AcTtp.
9. 9. 9.

OO61asi TpyA0€MKOCTh UCIIUTUTHHBI 10 270 5 135 5 135
KonrakTHasi paboTa — ayIuTOpPHBIE 3,6 96 1.8 48 1.8 48
3aHATHSA:
Jlekun 1,8 48 0,9 24 0,9 24
[Tpaxtuueckue 3anstus (113) 1,8 48 0,9 24 0,8 24
CamocrosiTeJibHAs padoTa 4,4 120 2,2 60 2,2 60

CaMOCTOSTEIbHOE U3yUYCHUE PA3JICIIOB 44 120 22 60 22 60

JUCLUILIAHBI
Buabl KOHTpOJIS:

JK3aMeH 2,0 54 1,0 27 1,0 27

KonrakTHas pabora - 0.6 0,01 0.3 0,01 0.3
NPOMEKYTOYHASA aTTecTalus 2,0

IloaroroBka K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«DU3MKO-XUMHS HAHOCTPYKTYPHPOBAHHBIX MATEPHUATOB»

1 Heab THCHMIUIMHBI — O0yYeHUE CTYICHTOB (U3HKO-XHMHUYECKAM 3aKOHOMEPHOCTSIM
(hopMHPOBaHKSI HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUAJIOB, 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMU
KJIacCaMHM HAHOYACTHI[ 1 HAHOMATEPHAJIOB, HX (PU3UKO-XUMHUYSCKUMHU CBOMCTBAMH, a TAK¥KE CO
CIIOKHBIIMMHUCS U TIEPCIICKTUBHBIMU 00JTACTSMH TPUMEHCHHSI HAHOMATSPHAJIOB.

2 B pe3yabTaTe u3yYeHHs JAUCHHUIUIMHBI OOyYalIIHiicd MO mMporpamMmme
0akajiaBpuaTa J0JIKeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaAMU UX TOCTHXKCHUS:

IIK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; I1K-3.2; I1K-3.3

3HAMb:

- OCHOBHBIC THITBI HAHOMATEPHAJIOB M HAHOCTPYKTYpP, WX OCHOBHBIC (DHU3WYCCKUE H
XHUMHYECKHAE CBOMCTBA M OCHOBHBIE CIIOCOOBI MIX TIOJTYYCHHUS;

- OCHOBHBIC TICPCIIEKTUBHBIC 00JIACTH TPUMEHEHHUS PA3IMYHBIX BU0B HAHOMATEPHAJIOB;

ymemb:

- BBIOMPATh HEOOXOIUMBIC BH/IBI HAHOMATEPUAIOB M HAHOCTPYKTYP;

- BUJACTH IIEPCICKTUBBI BO3MOXKHOTO IPUMEHEHHS HOBBIX HAHOMATEPUAJIOB H
HAHOCHCTEM,;

— OpHCHTHPOBATHCS B JIUTEpaType, IMOCBAMICHHOW pPa3JIMYHBIM HaHOMAaTepHalaM |
HAaHOCTPYKTYpaM;

en1a0emsn:
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- METOJlaMHU IIPEJICTaBJICHUS JIMTEPATYPHBIX M HKCHEPUMEHTAIbHBIX CBEICHUH O
CBOMCTBaX, METO/IaX MOJY4eHHs] U 001acTAX NPUMEHEHUs HaHOMAaTepUaloB U HAaHOCTPYKTYpP B
BUJIE pedepaToB, OTUETOB, JOKIAI0B U IPE3CHTALUH.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Pa3nen 1. @yHaaMeHTa/IbHbIE IOHATHSI 0 HAHOMATEPHAJIAX U HAHOTEXHOJIOTUH

Beenenue. OcHOBHbIE NOHSTHS O HaHOMaTepuandax M HaHOTeXHoJoruu. Uto Takoe
«Hano». OmnpeneneHue HaHOOOBeKTa. OmnpeneneHue HAHOTEXHOJIOTHH. OCHOBHBIC TPUYHUHBI
0COOBIX CBOMCTB HaHOOOBEKTOB. PasmepHbiii spdext. Hanomarepuansl. Pa3Butne Hayku o
HAaHOCTPYKTypax M HaHoMmaTrepuanax. OcoOble cBoiicTBa HaHOMarepuasnoB. HaHoTexHosorus
3aia4 ¥ BO3MOXKHOCTH HAHOTEXHOJIOTMM Ha COBPEMEHHOM JTalle.

OO1ue cBoicTBa U TUIBI HAHOOOBEKTOB. Kitaccudukanus HaHooObekTOB. HaHOOOBEKTHI
B TBEPJIOM BEUIECTBE, B KUAKOCTAX U raszax. OcoOble ¢u3nyecKue U XUMHUYECKHE CBOMCTBa
HAaHOOOBEKTOB M HAHOCTPYKTYPHUPOBAaHHBIX CHUCTeM. OCHOBHBIE 3aKOHOMEPHOCTH H3MEHEHUS
CBOICTB HAHOMAaTEPHUAJIOB

I'panuner  pasznena ¢a3. Poap MexdaszHbIX TIpaHull B (QOPMHUPOBAHUU CBOICTB
HaHOMAaTepUaloB. 3aBHCUMOCTh CBOMCTB OT pa3Mepa YacTULl. OJEKTPOHHbIE CBOICTBa
HaHouacTull.  OCOOEHHOCTM  TEpMOJMHAMUKUA  HaHOOObekTOB.  KBaszupaBHOBecue B
HaHOCHCTEMax. Y CTOMYMBOCTh HAHOOOBEKTOB. KMHETHKA MPOIIeCCOB B HAHOCHCTEMAX.

duznyeckue, XUMHUYECKHE CBOWCTBAa HAHOOOBEKTOB: HAHOYACTHULl, HAHOTPYOOK H
HAHOIIPOBOJIOK, aMOP(HBIX HEOPraHWYECKHMX HAaHOCTPYKTYp. Dpakranbl B OMHCAHUMU CBOWCTB
HaHOMAaTEpHaJIOB.

OcHOBHbBIE TUIIBI HAHOCTPYKTYP B 3JEKTpOHUKE. 110yl pOBOIHUKOBbIE HAHOCTPYKTYPHI:
KBAHTOBBIE SIMbl, HUTH M TOUYkW. HckyccTtBeHHbI aroMm, KsantoBeie Touku. Ilomydenne
KBaHTOBBIX ToueK. Jlutorpadus. Kantosslii nazep.

Paspnen 2. OCHOBHBIE THIIBI HAHOCTPYKTYP

[Topomiku 1 00beMHBIE HAHOCTPYKTYpPHBIE MaTepHalibl. YIbTPaAUCIIEPCHbIE MaTepUaIb.
Knaccudpukanus mnopomkoB. Meroapl NOJdy4eHHs HaHOMOPOIIKOB. KoHconmaupoBaHHbIE
HaHoMmarepuanbl. [loBeneHne HaHOYACTUI] NpPHU CIEKaHUM. MeETObl MOJyuyeHUs: OOBEMHBIX
HAaHOCTPYKTYPHBIX ~MarepuanoB. WHTeHCuMBHas 1iactuueckas Jnepopmanus. CpoiicTBa
HAHOCTPYKTYDP, MOJIYYEHHBIX Pa3IMUYHBIMU METOAAMH.

VYrnepoaHsle HaHOMaTepuayibl. DysiepeHsl, YrilepoAHble HAHOTPYOKH M HaHOBOJIOKHA.
Oymnepensl U uX cBoicTBa. OTKpbITUE HAaHOTPYOOK. HaHOTpYyOKM M HaHOBOJIOKHA. OCHOBHbBIE
NyTH TOJy4eHUs HAHOTPYOOK M HaHOBOJOKOH. dusnueckue U XUMHYECKHE CBOMCTBa
HAaHOOOBEKTOB: HaHo4acTuil, (QyimepeHoB, HAHOTPYOOK, HaHOBOJOKOH. OOmactu ux
MIPUMEHEHUS

Kinacrepsr. Onpenenenue. Buasl kinactepoB. MHOTosiiepHbIe KOMILIEKCHBIE COETMHEHUS.
Mounekynspueie  kiactepbl. Kiacrepusie Martepuanbl. OcoOble  CBOMCTBa  KJIacTEpOB.
Heyrnepoanbsie TyOynsipHble HaHOCTPYKTYphl. KiacTepbl — Kak 3J€MEHTbl HaHOpa3MEpPHBIX
00BEKTOB.

HanocTpykTypsl B JKMIKOCTSIX. MHMIEUIBI, MHUKpPOAIMYJIbCUH, HAHOJUCIEPCUU.
HanoctpykrypupoBannbeie renu. Kmactepsl B pactBopax. KoJyuiowaHble 4acTHIBI METAJLIOB.
Maruutsbele sxkugkoctd. HaHocTpykTypupoBaHHble crekia. Dusnueckue M XUMHUYECKHE
CBOMCTBA TOHKMX IUICHOK M IMOBEPXHOCTHBIX CJIOEB, MUIEIUIIPHBIX CUCTEM U MUKPO3MYIIbCUH,
KUJIKUX KPUCTAIJIOB, a3p030JI€H, 30JIEH, Telei.

HanoctpykrypHbie IIJICHKH, MOKPBITUS u MIOBEPXHOCTHBIE CJIOH.
HanoctpykrypupoBannbie mokpeiTus. Komnosutasie nokpsitus. [nenkun Jlenrmropa-buomkerr.
MeTo1 MOJIEKYISIPHOTO HACTauBaHUSI.

[Topucteie Tena dusnueckue U XMMHYECKHE CBOWCTBA HAHOOOBEKTOB - HAaHOTOPHUCTHIX
TeJ, MOJIEKYISIpHbIX cuT. HoMeHkaTypa pa3mMepoB 1op.

MemOpansl. MemOpannbie niponiecchl. Knaccudukaruss memOpan. MosekymsipHbie cHTa.
TpexoBble MemOpanbl. Mcnonb3oBaHuE TPEKOBBIX MeMOpaH, Kak MaTpulbl JJis CHHTE3a

HaHOCTPYKTYD.
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Paznen 3. CynpamMoJiekyJisipHble aHCAMOJIU U HAHOMAIIMHBI

Cynpamonekynsipable aHcamOnu. MouekynnsgpHoe pacro3HaBaHue, HHpopmanus,
KOMILIEeMeHTapHOcTh.  Ilpomeccsl  mepeHoca ¢ HOcUTeNsAMU.  MoJeKyasipHble U
CylpamoJieKyJisipHble ycTpoiicTBa. CaMocOOpKa M caMOOpTaHM3alMs 3anporpaMMHUPOBAHHBIX
CYIPaMOJIEKYJIIPHBIX CUCTEM.

Accembnepsl M MOJIEKYJIIpHblE MamiuHbl. HaHomexaHuMdeckre U HaHOXJEKTPOHHBIE
ycrpoiicTBa. AcceMOiiepbl U MOJIEKYJIIPHbIE MAITUHBI.

HanooOnexTsl B okpyxkatomedt cpene. [lpuponnsie  HaHOOOBEKTHL.  «UYepHble
Kypuiabiukuy. lynrut. Ponb HaHOuYacTHIT B TpPaHCIPAaHUYHOM IEPEHOCE XUMHUYECKHUX
AJIEMEHTOB B OKPYXKAIOILIEH cpee.

3axmtouenHue. CloKUBIIMECS U MEPCIEeKTUBHbIE 001aCTH MPUMEHEHHUs] HAaHOMATEpHUasoB
B Pa3jMYHBIX OTpacifaX MPOMBINUIEHHOCTH. IlepcriekTuBbl W 1pPOOJIEMBI HCIIOJIB30BAHUS
HAaHOMAaTEpPHAJIOB U HAHOTEXHOJIOTMH B Pa3IMYHbIX 00JIaCTsIX.

4. O0beM yueOHOM THCHMILIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCUMIJIMHbBI 8,0 288 216
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 3,11 112 84
B TOM 4HcJjie B (popMe NPAKTHYECKOH NOATOTOBKH 1,78 64 48
Jlexuun 0,89 32 24
B TOM 4ucIe B popMe NPaKTUYECKOH MOATOTOBKH - - -
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH - - -
Jlaboparopusie pabotsi (JIP) 1,78 64 48
B TOM 4ucJe B (popMe MpaKTUYECKONW MOATOTOBKH 1,78 64 48
CamocrosiTeJibHAs padoTa 3,89 140 105
KoHnTakTHas camocrositenbHas paboTa - -

3,89
CaMOCTOSATEeTFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI 140 105
Buja kouTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTAIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«I["a30¢a3nble npouecchl NOJTyYeHUS] HAHOMATEPHAJIOB)»

1 Heap nMcuuMnIMHbI — NIpUOOpETeHHE 3HAHUHM 0 QU3UYECKUX U XMMHUYECKUX METOJax
MOJIyY€HUSI HAHOMATEepHaOB B Ta30BOM ¢a3ze, B TOM 4MCIE HAHOYACTUL, HAHOHUTEH H
HAaHOTPYOOK, IMJIEHOK M MOKPBITHI, MAaCCUBHBIX HAaHOCTPYKTYPHUPOBAHHBIX M MHUKPOTIOPHUCTHIX
MaTepHaoB.

2 B pesyabraTre u3yYeHHs [AUCUMIUIMHBI 0Oydamluuiicd 1O Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaAMU UX TOCTH)KCHUS:

ITK-1.1; ITIK-1.2; TIK-1.3; TIK-3.1; TIK-3.3; TIK-5.1; [1K-5.2; [1K-5.3

3HaAMb.

- (pU3MKO-XMMHUYECKHE OCHOBBI METOJOB MOJYYEHHUS HAaHOYACTUI[ U HAHOMATEpPHAJIOB B
razoBou (ase;
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- OCHOBHBICE (U3MYECKHME W XUMHUYECKUE METOJAbl TOJYYCHHs] HAHOYACTHUI |
HAaHOMATEePHUAJIOB B Ta30BOU (Da3e W MEPCIICKTHBBI UX MPUMCHCHHS;

- OCHOBHBIE TEXHOJIOTHYECKHE OTIEpaIliy U 000pYyI0BaHUE IS TIOJTYICHHs] HAHOYACTHI] 1
HaHOMAaTepHUaJoB B ra3oBoi (ase;

- TpeOOBaHUSA K KAaueCTBY CBHIPbS M TOJYy4a€MbIX MPOIYKTOB IS PA3JIMYHBIX METOJIOB
MOJTy4YCHHUSI HAHOYACTHUI] 1 HAHOMATEPUaJIOB B Ta30BOM (ase;

yMmemy:

- BBIOMpaTh HEOOXOAUMBIN METOJ CHHTE3a HAHOYACTHI] U TIOJyYSHUsI HAHOMATEPHAJIOB B
ra3oBoi (haze ¢ yueToM TpeOOBaHUN K KAUECTBY MPOAYKTa M SKOHOMHUYECKHUX MTOKa3aTeseH;

- ONTUMH3UPOBATH MApaMeTPbl BRIOPAHHOTO METOJIa CHHTE3a IM0J] KOHKPETHBIC LU U
3aJ1auy;

61a0emby.

- HaBBIKAMH WCIIOJH30BAaHUS TEXHHUYECKUX CPEACTB JUIS H3MEPEHUS € KOHTPOJIS
OCHOBHBIX  TIApaMETPOB  TEXHOJOTHMYECKHMX  TMPOIECCOB  TMOJYYCHHS  HAHOYACTHI U
HaHOMAaTepHUaJoB B ra3oBoi (ase;

- HaBBIKAMHU aHAJIM3a HAYYHO-TEXHUYECKOM JIUTEpaTyphl B 00JIACTH METOJOB MOJIYUCHHS
HAaHOYACTHUI 1 HAHOMATepUasoB B ra3oBoi (dase.

3. Kpartkoe cogep:xaHue TUCHHUILTHAHBI

Paznen 1. ®usnueckue MeToAbl MOJYUYEHUSI HAHOMATEPUAJIOB

BBenenue. Krnaccudukamuss METOIOB TOJIYYCHHS HAHOYACTHI] M HAHOMATEPHAJIOB.
dusnueckue, XUMUYECKHE, OHMOJIOTMYECKHE W KOMOMHHMpOBaHHbIE MeTONbl. OCOOEHHOCTH
MOJTy4eHUS HYJIb- OJTHO-, ABY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

du3zuyeckne MeTOoAbl MOJYYeHUs] HaHouacTul. Bosronka-necyOnmmumarnus. Jlazepras
abmsaums. JlucrieprupoBaHue B AJIEKTPOIYroBOM paspsiie. MexaHudeckoe, yabTpa3ByKOBOE U
JETOHALMOHHOE M3MelbueHue. MeToJl B3pBIBAIOIIUXCS MPOBOJIOK. DJIEKTPOUCKPOBAs 3pO3US.
[Tnasmennas chepouauzanus yactuil. KpuoreHHpie METOIbI.

duznyeckne  MeTOAbI  MOJYYEHHs] MACCHBHBIX HAHOCTPYKTYPHPOBAHHBIX
MatepuasioB. VHTeHCHBHas mactudeckas nedopmarus. HampapneHHas KpucTauiM3amus
amop(dHbIX cru1aBoB U cTekoil. [IpeccoBanue u criekanue (pa3sHOBUIHOCTU CIIEKAHUSA).

du3nyecKkre MeTOAbl MOJYyYeHHs] IJIEHOK M MOKPbITHi. KanenbHblld METOA, METON
CIMHUHTOBaHUA. Meton morpyxkenus. Hambuienwe (TepMHYecKoe, 3IIEKTPOHHO-Ty4eBOE,
MarHetpoHHoe). [lonstiue o0 snurakcuu. MomnekynsipHo-nydeBas snuTakcus. Jlurorpadus u
HaHOJUTOTpaduUs.

Pazgen 2. Xummnuyeckne MeTObI MOJy4eHHsI HAHOMATEPHAJIOB B ra3oBoi (pase

Tunsl npekypcopoB, TpeGOBaHNSI K MPEKYpPcopaM, CUHTE3 NMPEKYPCOPOB.

[lonatue mpekypcopa, BO3MOXKHBIE MPEUMYIIECTBA, TPEOOBAHHUS K TPEKYypCOpaM.
OcHOBHBIE TPHUHIMIBI — CTaJAUM TOAXOJA K BBIOOpPY W am3aiiHy mpekypcopoB — MOC c¢
MOJIEKYJIIPHBIM CTPOCHHEM. THIIBI PEKYypCOPOB, MPUMEPHI PEaKUii CUHTE3a. METObl OIICHKH
CTEPUYECKUX 3aTPyIHEHUM U MEKMOJICKYISIPHBIX KOHTAaKTOB. CpaBHHUTENbHAs OIICHKA
SKpaHUPYIOIIEH CIOCOOHOCTH OCHOBHBIX TUIOB JmranjnoB. [lapooOpa3zoBanue Oerta-
TUKEeTOHAaTOB  MeTauioB. Jlantanouasl. OcoOeHHOCTH TapooOpa3oBaHUsI  AJIKOKCHIOB.
OcobGenHoctn mapooOpa3oBaHUs ITUKIOTCHTAAUCHIIBHBIX KOOPAWHAIIMOHHBIX COCIUHEHUN —
npexypcopoB. ["amorennibl, runpuasl. [Ipumeps! nCoNbp30BaHUS ISl CHHTE3a HAHOMATEPHUAJIOB.

XHUMHYeCKHE TPAHCTIOPTHBIE PeaKIuH.

DKCHepUMEHTAIBHBIE UM TEOPETHYECKHE OCHOBHI MeToja. Ilpormecchl, omnpenensronimne
CKOpOCTh TpaHcmopTa. [IpuMepsl TpacopTupyeMbiX BemiecTB. Pa3nenenne u o4ncTKa BEIECTB
MMOCPEACTBOM TPAHCIIOPTHBIX PEAKITUH.

MeTon XHMHYECKOI0 OCAXKIAEHHS HAHOMATEPHAJIOB U3 Tra3oBoil  ¢a3pl HX
Pa3HOBU/IHOCTH

Cramuu CVD mpomnecca. Onpenenenue, cxema npoliiecca, OCHOBHBIE MapaMeTphl. BiusiHue
razoBol ¢aspl Ha npoTekaHue mpouecca. [IpemmymecTBa M HEAOCTAaTKU  METOJA.
Knaccugpukanus meronoB CVD. @ynkuuonanbHble 31emMeHThl CVD ycranoBok. OOnacthb
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npumenenusi meroga CVD. Tlonmyuenne HaHOMaTEepHAJIOB TPH JA3€pPHOM HCTHAPEHHH aTOMOB
(abmsum). [lomydeHre HAHOYACTHUIL ITYyTEM TEPMHUYECKOTO Pa3I0KEHUs TBEPIOTO BEIIECTBA

MeTtoabl moJsiyyeHusi (HaHeCeHUs ) IVICHOK U MOKPBITHIA.

Knaccudukanuss MeTogoB  HaHECEHHUs]  HEOPTaHWYECKUX  MOKPBITHH.  XOJIOJHOE
ra3oJMHAMHUYECKOe HambUICHHUE. DJIEKTPOAYroBas MeTauin3anus. ['a3omiaMeHHoe HarbUICHHUE.
[InmasmenHoe HampuieHHe. JleTOHAMOHHOE HamnbUleHUWE. BakyyMHO — KOHJIEHCAI[MOHHOE
HanbuieHHe. DYHKIIMOHAJIBHBIE CXEMBI IPOIECCOB, OCHOBHBIE IMapaMeTphbl, JOCTOMHCTBA M
HEJIOCTAaTKHU.

IMonyyenne yrijaepoaHbIX HAHOCTPYKTYp mnocpeactBom CVD wmerona. CencopHble

MaTepHuaJIbl.

Cunre3 QymiepeHoB Ha ycTtaHOBKax CMoJum (cxemMa W MPUHIMI JCUCTBHS).Y CTAHOBKHU
Kpeumepa m Bymna mis cuntesa ¢dymiepenoB. O6mactu npumenenus ¢ymieperHoB. CuHTes
YIJIEPOJHBIX HAHOTPYOOK (CXemMa YCTAaHOBKH W TpHUHIUI JedcTBHsi). OOIacTH NMPUMEHEHHS
YTJIEPOHBIX HAHOCTPYKTYP. Mopdhoiorus M CBOMCTBA CEHCOPHBIX MaTEPHAIIOB.

4. O0beM yueOHOM THCUMTIITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMIIJIMHbI 4,0 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,89 32 24
Jlexinm 0,45 16 12
B TOM 4ucJie B (popme MpaKTUYECKOM MOATOTOBKU - - -
[TpakTnueckue 3anstus (113) 0,45 16 12
B TOM 4ucJie B (popme NPaKTUYECKOM MOATOTOBKH - - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocrosiTenbHas padboTa 0,4 0,3
2,22
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 79,6 59,7
Bua konTpoJs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«CHHTe3 HAHOYACTHUIl U HAHOMATEPHAJIOB B JKMIKHX CPeaax»

1 Heap AWMCHMIVIMHBI COCTOUT B MNpUOOpPETeHHH OOYy4YalOUIMMHUCS 3HAaHUM U
KOMIIETEHITMH B 00JIACTH TIOJIy4€HUSI HAHOYACTUIl 1 HAHOMATEPHAJIOB B KUJIKUX Cpe/ax.

OcHoBHOI1 3aauyedl JMCHMILIMHBI sBisieTcs (QOopMHpOBaHHE Yy OO0Yy4arOIIKUXCS
CHUCTEMHBIX TUIyOOKHX 3HaHHI B 00JIACTU XUMHUYECKUX, (PU3UUCCKUX U OMOJIOTHUYECKHX METOOB
CHMHTE3a HAHOYACTUIl ¥ HAHOMATEPUAJIOB, NMOHUMAaHUS OOIMX 3aKOHOMEPHOCTEH IOTydeHUS
TaKUX MaTepHalioB; BHIPAOOTKA HA ATOW OCHOBE CIIOCOOHOCTH aHAIM3UPOBATh U KPUTHUYECKHU
OIICHUBATH MOJTyYaeMbI€ PE3yIbTaTHI.

2 B pesyiabrare wu3ydeHHs JIUCHUILVIMHBI O0yYalOUMiiCA 1O MporpamMmme
0akajiaBpuaTa J10J/IKeH:

Obnadams CIEyIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMU UX TOCTHKCHUS:

IIK-1.1; TIK-1.2; ITK-1.3; TIK-3.3; IIK-5.1; I1K-5.2; IIK-5.3
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3HamMb.

TEOPETUYECKHUE OCHOBBI TPOIECCOB KPUCTAUIM3AIMK B KUIKUX CpeJax, OCHOBHBIC
(hakTOopHI, BIUSIONIME HA pa3Mep U CKOPOCTh 00pa30BaHUs IIEHTPOB KPUCTAJUIM3AIIUN, CKOPOCTh
pOCTa HAHOYACTHIL,

3aKOHOMEPHOCTH  MPOTEKAIOIIMX  MPOIECCOB  MPU  CHHTE3€  HAHOYACTHI[ U
HaHOMAaTepPHUAJIOB B XXHAKUX (a3ax;

OCOOCHHOCTH XHMHYECKUX, (PHU3nUeckux W OHOJOTUYECKHX MPOIIECCOB CHHTE3a
HaHOYACTHUIl U HAHOMATEPHAIIOB B )KUIKUX CPEIax;

3aKOHOMEPHOCTH, TO3BOJISIIONIME TTPOrHO3UPOBATh pa3sMep U MOPQPOJIOTUIO HAHOYACTHIL
MIPU UCIIOJIb30BAHUH KHUIAKO(DA3HBIX METOJI0B CHHTE34;

ymMemoy:

BBIOMpATh CIIOCOO CHHTE3a [Tl TIOJy4YeHUS HAHOYACTHUIl TpebyeMoro pa3Mepa u (GopMbI;

HaxOJIUTh W MCIOJIb30BaTh JINTEPATYpHbIE UCTOYHUKHU, HEOOXOJMMBIC IS TOJTYICHHS
HaHOYACTHI U HAHOMATEPHUAJIOB PA3IMIHON TPUPOIBI, TUCTIEPCHOCTH U COCTABA;

MIPUMEHSTHh TEOPETHUYECKUE M TIPAKTUYCCKUE 3HAHUS O CMOCO0axX CHHTE3a HAHOYACTHUIl U
HaHOMAaTEPHUAJIOB JIJIsl PEIICHHS] HEKOTOPBIX UCCIIEA0BATEIILCKUX U MPUKIIATHBIX 3a/1a4;

en1aoemsn:

METO/laMU pabOThl C HAayYHO-TEXHUYECKOW, CIIPABOYHOM JMTEpPaTypod M 3IIEKTPOHHO-
OMOMMOTEYHBIMH pECypcaMU IO TEOPETHYECKUM M TEXHOJOTHMYECKHM AacleKTaM CHHTEe3a
HaHOYACTHUIl U HAHOMATEPHAJIOB B )KUIKUX CPEIax;

OCHOBHBIMH METOJIaMH CHHTE3a B KHJKHUX Cpelax HAHOYACTHI[ M HAHOMATEepUaJoB
Pa3IUYHON AUCTIEPCHOCTH U TIPUPOIBI.

3. Kpartkoe cogep:xaHue TUCHMILTHHbI

Pasjnen 1. BBegenune B CHHTE3 HAHOYACTHIl U HAHOMATEPHUAJIOB B JKUJIKHUX Cpeax

Konpencauust B xuakux cpepax. Crtaauu mpouecca KpHCTaUIM3alMM - 0Opa3oBaHHE
LIEHTPOB HYKJICAIIMH, POCT HAHOYACTHII. TepMOJIMHAMHUKA U KMHETHKAa TOMOTEHHON HYKJICAIIHH.
Kputnueckwuii 3apoapii; GakTopsl, BIUAIONINE HA pa3Mep KPUTHUECKOTO 3aPO/IbIIIA.

OcHoBHbIE (aKTOPBI, BIUAIOLINE Ha CKOPOCTh pocTa HaHOYacTULl. CrIocoObI 3aMe JIEHUS
pocCTa ¢ 1eJIbI0 MOTY4YEHUsI HAaHOYACTUL KOHTPOJIUPYEMOTO pa3Mepa.

Kpucrannuzanus npu nepechimenns 1 nepeoxiaxacHn. CrocoObl KpUCTaIU3AIUH.

Pa3nes 2. CuHTe3 HAHOYACTHII METOJAMH KOHTPOJIHPYEMOI0 OCAKICHHUS

CuHre3 HaHoyacTull OnaropoAHblx MeTayioB. Meroabl TypkeBuua u bpacra. Cunres
HaHOCTEP)KHEH 30J50Ta U cepebpa. CuHTE3 Ha 3apojplliax Kpucraum3auuu, BiausiHue [1AB.
MexaHu3M pocTa HaHOCTEPKHENW METAJUIOB B JKMJIKUX Cpelax.

CuHTe3 MarHUTHBIX HaHOYacTHIl. [lomydeHrne MarHuTHBIX JKUIKOCTEH.

CuHTE3 TOJIYMPOBOJIHUKOBBIX HAHOYACTUII METOJOM KOHTPOJHUPYEMOTO OCaXICHUSI.
Metoa MONEKyIIpHBIX TPEKypcopoB. OCHOBHBIE (DAKTOPHI, BIUSAIONIME HA pa3Mep U CKOPOCTh
CHUHTE3a HAHOYACTHII MTOJTYTIPOBOIHUKOB METOJIOM MOJICKYJISIPHBIX TTPEKYPCOPOB.

OCHOBBI CHHTE3a HAHOYACTHI], COCTOSIIMX M3 CIJIaBa METAJIOB, CO CTPYKTYPOH SIpo-
000J104Ka, MHOTOCJIOMHBIX CTPYKTYP.

Pazgen 3. KoMiulekCHbIe MeTOAbI CHMHTe3a HAHOYACTHUI M HAHOMATEPHAJIOB B
JKHJIKUX cpeaax

OcHOBBI 3051b-T€JIb MeTOAA. [ MAPOIM3 ¥ MOJMKOHICHCAIIMS B IIETIOYHON U KHUCIIOH Cpeie.
I'eneoOpa3oBanne W cUHEpE3UC. YIAICHUE pACTBOPUTENSI - OOpa3oBaHHE Kceporenerd u
a’poresieu.

CuHTE3 HAHOYACTHUI[ B CBEPXKPUTHUECKHX >XUAKOCTIX. CBEPXKPUTHUUYECKAS KUIKOCTh,
KaK pacTBOpPUTENb. Pa3HOBHUAHOCTH COJBBOTEPMAIBHOTO W THUAPOTEPMAJIHLHOTO CHHTE3a
HaHOMAaTEpHAaJIOB.

CuHTE3 HaHOYACTHI] IPH MUKPOBOJHOBOM M YJIHTPa3BYKOBOM BO3JEHCTBUH. MexaHU3M
CUHTE3a.
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Kpuoxumuueckuii MeTon cuHTE3a HaHoYacTHIl. XiamoareHTbl. CrocoObl yaaJeHHs
PacTBOPUTEIIS.

DNEeKTPOXUMHYECKUE METOJbl TOJy4YeHUs HaHomarepuanoB. KaronHble M aHOJHBIE
IIPOLIECCHl  CHHTE3a HaHoMarepualoB. [lomydeHune HaHOCTPYKTYPUPOBAHHBIX ITOKPBITHI.
OO6pa3zoBaHye HAHOTIOPUCTHIX MaTEPUATIOB.

Matpuunbiii cuHTe3 HaHoyacTull. CHHTE3 HAaHOYACTUIl B MULEIJIAX U MUKPOIMYJIbCHUSIX.
Hcnonb3oBaHME TIeKCAaroHalbHBIX U KyOMYECKUX >KUIKOKPUCTAIUIMYECKUX (a3ax B KauecTBe
MaTpULbI U1 CHHTE3a HAHOMATEPHUAJIOB.

buosornueckue MeToapl CUHTE3a HAaHOYACTHI. BHYTPUKIIETOYHBIM CHHTE3 HAHOYACTHIL.
Marnero6akTepuu, MarHeToCOMBI.

Camoopranusaiysi HaHOYAaCTHUL[ IOJ JEMCTBHEM KaNWUISPHBIX, T'PAaBUTALMOHHON H
LHEHTPOOSXKHON  CHJI, JEHCTBUM AJIEKTPUYECKOIO W  MArHUTHOro Mmojs. MarpuuHas
caMOOpraHu3arus.

4. O0beM yueOHOM THCUMTIITHHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMIIJIMHbI 5,0 144 108
KonTrakTHasi padoTa — ayAMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NpaKTHYECKOH NOATOTOBKHU 0,89 32 24
Jlexinm 0,45 16 12
B TOM 4ucJe B (popme NpaKTUYECKOM MOATOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,45 16 12
B TOM 4ucJie B (popme NPaKTUYECKOM MOATOTOBKH - - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
B TOM 4ucJIe B popMe MPaKTHYECKON MOATOTOBKH 0,89 32 24
CamocrosiTesibHasi paboTa 3,22 116 87
KoHTakTHas camocrosiTesibHas paboTa 0,4 0,3
3,22
CaMOCTOSTENbHOE N3YUYEHHUE Pa3/IeioB IUCHUIIIMHbI 115,6 | 86,7
Bua konTpoJs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«MeToabl M IPUOOPHI I U3YYEHUS HAHOYACTHUIl U HAHOMATEPHUAJTIOB»

1 eab aucHMIJIMHBI — (QOPMUPOBAHUE 3HAHUM O CYIIECTBYIOUIMX METOAAx
UCCIIEI0OBAaHUSI HAHOOOBEKTOB M HAHOCUCTEM U IIPUHLIMIIAX, HA KOTOPbIX OCHOBAHO COBPEMEHHOE
IMarHOCTHYECKOe M aHajmuTHueckoe oOopynoBaHue. OCHOBHOE BHHUMaHUE yHeNseTcs
(GyH1aMeHTaIbHBIM IPUHLIUIIAM, GU3NYECKUM TpeAesiaM Pa3InYHbIX METOJOB U UX TOUHOCTHBIM
XApaKTEPUCTHKAM.

2 B pesyabrare wu3y4YeHHs JAUCHUILIMHBI O00y4YalIUMiics 10 IporpamMmme
0akaJlaBpHATAa J0JIKEH:

Obaaoams cleqyOIUMU KOMIIETEHIMSIMA U UHIAUKATOPaAMU UX JIOCTUKEHUS:

[IK-2.1; 11K-2.2

3HAMb:

- (DM3UKO-XMMHUYECKHE OCHOBbI METOJIOB MCCJEIOBaHUS, aHaliu3a M JAUArHOCTUKU
HAaHOMAaTepHUaJIOB U HAHOCUCTEM;
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- (pM3MYECKUEe OCHOBBI CKAaHHPYIOLIEH U MPOCBEUMBAIOUICH 3JIEKTPOHHON MHKPOCKOIIHNH,
TYHHEJIBHON U aTOMHO-CHJIOBOW MUKPOCKOIINH;

- (Qu3nMYeCcKre OCHOBBI CHEKTPOCKOMUYECKHX U JAU(PPAKLHUOHHBIX METOJOB HM3Y4YEHUsS U
aHaJIM3a HAHOCUCTEM U HAHOMATEPHAJIOB

- BUJIbI U YCTPOWCTBO OCHOBHBIX NMPUOOPOB I UCCIEAOBAHMS, aHAIN3a U AUATHOCTUKH
HaHOMAaTepHUaJlIOB U HAHOCUCTEM;

- OCHOBHBIE TpeOOBaHUS K 00BEKTaM aHajau3a JUId pa3In4HbIX METOJIOB HCCIEAOBAHUS,
aHaIM3a U TUarHOCTUKY HAHOMATEPHAJIOB U HAHOCHUCTEM;

ymemy:

- BbIOMpaTh HEOOXOAMMBIM METOJ aHajdu3a U  JUArHOCTHMKM  HAHOYACTHIL,
HAaHOMAaTepHUaJlIOB U HAHOCHUCTEM B COOTBETCTBHUH C ITOCTaBIECHHOW MCCIIEIOBATEIBCKOM LEIBIO;

- OLICHMBaTh JOCTOBEPHOCTh IIOJYYEHHBIX pEe3yJIbTaTOB aHadW3a HAHOYACTHUL U
HaHOMAaTepHUaJoB;

- IPOBOJUTH CPABHEHUE PE3YIBTATOB, ITOJIYYEHHBIX PA3HBIMU METO/IAMU;

énaoems:

- HaBBIKAMH HCIIOJIB30BAHMS PA3JIMYHBIX TEXHUYECKUX CPEACTB I H3MEPEHUS M
KOHTPOJISI OCHOBHBIX ITAPaMETPOB HAHOYACTHUIl 1 HAHOMAaTEpPHUAaJIOB;

- HaBbIKaMH aHAJIM3a MOJyYEHHBIX PE3YyJIbTaTOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Pa3nen 1. OcobeHHOCTH MCCiIeJ0BaHUSI HAHO00HEKTOB U HAHOCUCTEM

1.1. BBeaenne. OcoOEHHOCTH HCCIEIOBAHUA HAHOOOBEKTOB M HAHOCHUCTEM. METOIbI
U3y4YeHUs (U3UKO-XMMHYECKHUX IPOLIECCOB B HAHOCUCTEMAX, (PU3MYECKUX, XMUMHUYECKUX U
OMOJIOTMYECKUX CBOWCTB M JKCIUIyaTallMOHHBIX XapaKTEPUCTHK HAHOMATEpUAJIOB, YCTPOUCTB,
npuOoOpoB U u3zenuil Ha ux ocHoBe. Cnenuduka JMHEHHBIX U3MEPEHUN, XUMUYECKOTI0 aHaJln3a
U OIpeNeeHHs] CTPYKTYPHBIX apaMeTpoB HaHOOOBEKTOB. TpeboBaHUs K TOYHOCTU U3MEPEHUN
U METPOJIOTMYECKUM XapaKTepUCTUKaM METOJOB aHaliu3a M JUarHOCTUKM HAHOYACTULl U
HaHOMAaTEpHaJIOB.

1.2. Muxpockonnyeckne MeToAbl. OCHOBHBIE MOHSTHS: YBEIMYEHUE MHUKPOCKOIA,
MI0JIE3HOE yBeNWYEeHHE, TU(PAKIIUOHHBIHN Npeiesl IPOCTPAaHCTBEHHOTO Pa3peIIeHHs] ONTHUYECKOTO
MUKpockomna. [IpuHIunbI MOCTpOeHUs yBETUYEHHOT0 n300paxkenus. [Ipudopsl ¢ napamieasHbIM
U TocienoBarenbHbIM (opMUpOBaHUEM H300paxkeHus. [IpuHIMI nmoctpoeHus: n300paxeHus B
pacTpoBoM (CKaHHMpYIOIIEM) MHUKpockore. [IpocTpaHcTBeHHOE paspelieHrne U TIIyOuHa
PE3KOCTH.

1.3. Teopusi MoJieKyJsIPHOTO paccessHusi cBeTa. OCHOBbI TEOPUU PACCESIHUS CBETA.
PaneeBckoe paccessnue. KomOmHanmonHoe paccesinue cBeTa. BrIHYXIIeHHO€ KOMOWHAIIMOHHOE
paccesiHre. CeKTpOCKOIIUS pacCesiHUS CBETA.

1.4. ®usnyeckne OCHOBbI JJIeKTPOHHONH MMKPOCKONMH. OMHUCCUS DIIEKTPOHOB.
TepmonnekTpoHHas U BTOPUYHASI 3JIEKTPOHHAS SMUCCHUS. ABTO3JIEKTPOHHAs (I10JI€Bast) SMUCCHSL.
Oddexr TemnoBbIX ckopocTe. MCTOYHHUKHM 3IEKTPOHOB  (AJIEKTPOHHBIE IYIIKH) IS
AJIEKTPOHHBIX MHUKPOCKOINOB. THUIBI HCIOJBb3yeMbIX KaTojoB. IIpenmyiiectBa M HeIOCTaTKU
KaToJOB C aBTOJIEKTPOHHOU amuccuell. [loHarrue 06 31MeKTpOHHOM ONTHUKE, MarHUTHbBIE JIMH3BI.
BakyymHble ycnmoBusi JUid  pa3iMUHBIX THUIOB  3JEKTPOHHBIX MHKPOCKOINOB. (OCHOBBI
B3aUMO/ICHCTBUS AJIEKTPOHHOTO ITy4YKa CPETHUX dHEPTUid ¢ TBepAbIM TenoM. [Ipober a1ekTpoHOB
B TBepoM Tese. OCHOBHbIE B3aMMOJEHCTBUSI — YIIPYroe M HEYyIpyroe paccesHue. Bropuunas
AJIEKTpOHHAsT AMHCcHs. ['eHepauusi TOPMO3HOIO M XapaKTEPUCTUUYECKOTO PEHTIE€HOBCKOIO
mnydeHus. Oxe-2>pheKT U 0XKe-dJEKTPOHHasT HSMHCCHS. PaguanuoHHBIE TMOBPEKICHUS
uccienyemMoro oobekra. JleTekTopsl HH(GOPMATUBHBIX CUTHAJIOB B 3JIEKTPOHHON MUKPOCKOTIHH.

[IpenenbHbIE BOBMOKHOCTH 3JIEKTPOHHON MUKPOCKOIIUU

Paspnen 2. MeToabl MUKPOCKOIIMU

2.1. PacTpoBasi 3JieKTpOHHasi MMKpockonus. OOmas cxemMa W NPUHLIUIN JCUCTBUS
pacTpoBOro AJIEKTPOHHOTO MHUKpOCKoma. THIBI KaTOJOB, MCHOJb3yEMble B PacTpOBOM
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JNEKTPOHHOM MHKpOCKOomMH. VX CpaBHUTENbHBIE IPEUMYILECTBA M HEAOCTATKU. Pexum
perucTpany MEJUICHHBIX BTOPUYHBIX O3JEKTPOHOB. JeTEKTOp MEIUIEHHBIX BTOPUYHBIX
2NeKTpoHOB. Mexanusm  QopmupoBaHusi  KoHTpacta u3oOpakenus. Kanrten-a¢d¢exr.
[IpocTpancTBeHHOE paspenieHue © WH(POpMATUBHBICE BO3MOXKHOCTH. OrpaHudeHus Ha
XapaKTepUCTUKU 00paslia — TeIo- M 3JIEKTPONPOBOJHOCTh. PeXuM peructpauuu oOpaTHO
paccesiHHbIX 3JIEeKTpOHOB. MHQopmaTUBHBIE BO3MOKHOCTH, IPOCTPAHCTBEHHOE pa3pelleHue,
IIpUMEHEHHE. PacTpoBBIM AJIEKTPOHHBIH MHUKPOCKOI — CPEIACTBO H3MEPEHUS JIMHEWHBIX
pa3MepoB B HaHouana3oHe. KanubpoBka B HaHOAMAIa30HE. JIMHEWHBIE MEPBI B HAHOIMAIIa30HE.
[IpenenbHbIE BO3MOKHOCTH PACTPOBOM JIEKTPOHHON MMKPOCKOIUM IPU W3MEPEHUH JIMHEUHBIX
pa3MepoB HaHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3pelIeHHE.

2.2. TlpocBeunBamwmasi 3JeKTPOHHAasA MHUKpockonus. OOmas cxemMa U TNPUHIUI
NEeMCTBUS MPOCBEUMBAIOIIETO AIEKTPOHHOIO MHUKpOCcKoma. Peanuzanust pe:xxuMoB HaOIIOACHUS
n300paxeHus: (TEMHOE U CBETJIOE MoJje), MUKpoaudpakuuu. DiekrpoHorpadus. MexaHu3Mbl
(dbopMUpOBaHMSI KOHTpacTa H300pa)K€HUS B IPOCBEUYHMBAIOIIEM 3JIEKTPOHHOM MUKPOCKOIIE.
[IpocBeunBaOmUN  ANEKTPOHHBIH MHUKPOCKON Kak CpEJICTBO H3Y4€HUS HaHOOOBEKTOB.
[IpenenbHble BO3MOXHOCTH IPOCBEYUBAIOLIEIO AJIEKTPOHHOIO MHKpOcKoma. TpeOoBaHus K
00BEKTaM UCCIIEOBAHMSI.

2.3. Ckanupywomas 30HA0Bass MHKpockonus. OCHOBHblE (U3NYECKUE IPUHLIUIBI
CKaHMPYIOLIEH 30HAOBOM MHUKpOCKONMHM. TyHHenbHas M  aTOMHO-CWJIOBAas  30HJIOBas
Mukpockonus. MHdopMaTuBHbIE BO3MOXXHOCTU U MPOCTPAHCTBEHHOE paspeuieHre. OCHOBHbIE
JJIEMEHTBl CKaHUPYIOLIEro 30HIOBOTO MHUKpockomna. lIpumeHeHume mnpu uccienoBaHUMU
HAaHOOOBEKTOB U JJMHEMHBIX U3MEPEHUSIX B HAHOIMANIa30He.

Paznen 3. ChoekrpajibHble MeTOAbl aHaau3a. JluppakuuoHHble MeTOAbI
HCCJIeI0BAHUS

3.1. PentreHocnekTpajbHblii MUKpoaHaau3. ['eHepanys peHTreHOBCKOIO H3JIy4EeHMS
IpyU  B3aUMOJECWCTBMM  3JEKTPOHOB C  TBepAbIM  TedoM. OCHOBHbIE  MPUHIUIIBI
PEHTT€HOCIEKTPAIbHOTO aHaiu3a. XapaKTePUCTUYECKOE PEHTTEHOBCKOE H3JIydeHHE. 3aKOH
Mo3nu. 3aKOHOMEPHOCTH B PEHTI€HOBCKHX crekrpax. CrekrpanbHble cepud. TopMo3HOE
PEHTIeHOBCKOE M3iydeHue. lIpHHIUMNBI pa3inoKeHHsT PEHTI€HOBCKOTO H3JIy4YEHHUs B CIEKTP.
CrieKTpoMeTphbl C BOJHOBOW W SHEPreTHYECKOM aucriepcueil. PeHTreHOBCKUI MUKpOAaHAIu3 ¢
AJIEKTPOHHBIM ~ 30HJIOM.  MeTposioTUUeCKUe  XapaKTePUCTHKU  (JOKAJIbHOCTb,  IpeJeln
oOHapy)XeHHMsI, TMana3oH OINpPeAeseMbIX COJEpKaHUM, NUana3oH OINpeAEIseMbIX AJIEMEHTOB).
YCTpOUCTBO PEHTTEHOBCKOIO MHMKpOaHaIW3aTopa. [IpMHIMIIBI KOJIMYECTBEHHOIO aHAaJIN3a.
PeHTreHoBCKMIT MHKpOaHanu3 B MPOCBEYMBAIOIICH 3JIEKTPOHHOM MHUKpockomuH. lIpenenpHbie
BO3MOKHOCTH.

3.2. DuaekTpoHHas cneKTpockonus. Oxe CIIEKTPOCKONHUS U PEHTT€HO(POTOIEKTPOHHAS
CIEKTPOCKOIIHS. WNudopmarrpHbie BO3MOKHOCTH. JloxanpHOCTB OIIpeEICHUN.
DKcrepuMeHTalIbHbIE OCOOEHHOCTH pean3alid MeToj0B. BakyyMmHuble ycnoBus. [IpuHiumns
onpezneneHuss (OpMbl HAXOXKICHHUS D3JIEMEHTOB — XUMHUYECKUil ciaBur. JlokanbHas oOxe-
CHEKTPOCKOIIMA C  JJIEKTPOHHBIM  30HIOM. lIpenenpHble  BO3MOXKHOCTM  3JIEKTPOHHOU
CHEKTPOCKOIINH.

3.3. Macc-cnekTpomMeTpusi BTOPUYHBIX MOHOB. OCHOBHbIE (PU3UYECKHE SBICHUS MPU
B3aMMOJICICTBUM HMOHOB ¢ TBepApIM TenoM. KaronmHoe pacmbuieHue. IIpomeccsl noHwmsanuw,
K03(G(ULMEHTbl OTHOCUTEIBHON 3JIEMEHTHOW YYBCTBUTENbHOCTU. [IpHHIMIBI nelcTBUS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI MacC-CENapaTropoB. Macc-CIEeKTpOMETpP BTOPUYHBIX HOHOB.
OcHoBHbIE 37€eMeHTHI. TpeboBaHUs K BaKyyMHbIM ycioBusiM. [loHsATHE 0 pacmpenenutenbHOM
(mocnoitHom) aHaynmze. JlokampHOCTH ompenencHus. [IpUHIUMIBI KOJIMYECTBEHHOTO aHan3a.
KamubpoBka npubopa mo riayomHe. MeTposoruueckue XapakTepPUCTHKUA MacC-CIIEKTPOMETPHUU
BTOPUYHBIX HOHOB. Bpems nposeTHas Macc-CleKTPOMETPHS.

3.4. Unrtepdepomerpuueckue MeToAbl HM3MepeHHs] HaHomepeMemleHuil. [IpuHiun
neictBus  yaszepHoro uHTepdepomerpa. IlpenenbHble BO3MOXKHOCTU HHTEp(EpOMETPHUH.
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CoBMeElICHHBIE YCTAHOBKM — DJJIEKTPOHHBIE M 30HJIOBbIE MHMKPOCKOIBI C JIa3€pHBIMU
uHTEpPepomMeTpamMu.

3.5. JIudpakuuonHble MeTOAbl MCCAEIOBAHUA HAHOO00bEKTOB. Jludpakius
PEHTI€HOBCKHUX JIydeld W 3JeKTpOoHOB. YpaBHeHus Jlay»s, ypaBHeHue Bynbda-bparros. Csszb
YIJI0BOM HIMPUHBI JU(GPAKIIMOHHOTO MakCUMyMa U pa3mepa obiactu paccesHus. ManoyrioBoe
paccessHHEe PEHTTEHOBCKUX Jy4ell M 2JIEKTPOHOB. IIpumeHenue nnsd u3MepeHus pasMepoB
HaHOYaCTHLL.

3.6. Metoabl BbISIBJIEHHS KBaHTOBO-pa3MepHbIX 3¢ ¢exToB. JlromuHecueHnus,
paMaHOBCKO€ paccesHue. [I[puMeHeHre XuMHYECKUX 30H/10B.

4. O0beM yueOHOM THCHMIINHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTb JUCHMUIJIMHbI 6,0 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
B TOM 4HcJIe B (popMe NPpaKTHYECKOH OATOTOBKH 0,89 32 24
Jlexuu 1,33 48 36
B TOM 4ucJe B (popMe MPaKTUUECKONU MOATOTOBKH - - -
[TpakTuueckue 3anstus (113) 0,45 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOM MOATOTOBKH - - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,89 32 24
CamocrosiTesbHasi paboTa 2,33 84 63
KoHTakTHas camocrosiTesibHas paboTa 533 - -
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B JUCHUIIIIMHbI ’ 84 63
Buja koHTpoOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Hast aTTeCTaIus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH
AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«buoJiornYecKue HAaHOCTPYKTYPbD)
1 Heap jaucuMmJIMHBI — O3HAKOMHUTH CTYJAEHTOB C OCHOBHBIMHM KjaccaMu

OHMOJIOTMYECKUX MOJICKYJI, X CTPOCHHEM M (PYHKIHSIMH, 1aTh MOHATHE O CTPOCHUU U (PYHKIIUSIX
OMOJIOTUYECKHX HAHOCTPYKTYP B JKMBOW NMPHUPOJE HA NMPHUMEPE IHEPTeTHUYECKUX IPOIIECCOB B
KJIETKE, MPOIIECCOB T'E€HEPUPOBAHMS, BOCHPHUATHS W IEepeladdl CHUTHAJIOB, MEXaHHYECKOTO
JIBHOKEHUS.

2 B pesyabTaTe u3yYeHHs JUCHMILUIMHBI OOyYalOIIHiicAd 1O Mporpamme
0akajiaBpuAaTa J0JIKeH:

Obnadams CIENyIONUMUA KOMIETEHIIMAMA U MHAUWKaTopamMu ux aoctwkenus: [1K-1.1;
I1K-3.1

Buame:

- CTPOCHHE, CBOMCTBA U OMOJIOTUYECKHE (PYHKIIUU OCHOBHBIX KJIACCOB OMOMOJICKYT;

- CTpO€HHUE U paboTy HanboJiee BaXKHBIX OMOJIOTUYECKIX HAHOCTPYKTYD;
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- MOJICKYJISIPHBIC MEXaHW3MbI BOCHPHUATHUS, MIEpPeaud U mprueMa WH(HOPMALUN B JKUBBIX
cHCTEMAX;

- MOJICKYJISIPHBIE MEXaHU3MBI TIOJTYICHHS M XPAHCHHS SHEPTUU B )KUBBIX CHCTEMAaX;

- MOJICKYJISIPHBIE MEXaHU3Mbl MEXaHUYECKOTO JIBFDKECHUS B )KHBBIX CHCTEMAX;

Ymemn:

- BHJICTh TEPCIICKTHBBI BO3MOXHBIX OHOJOTHYCCKHX, MEAMIIMHCKHUX M 3KOJOTHYCCKUX
MIPHJIOKCHUH HAHOTEXHOJIOTHH;

— CaMOCTOSATEIBLHO OPUCHTHPOBATHCS B JIMTEPAType, IMOCBAIMICHHOW MEIUIIMHCKHM U
OHMOJIOTUYECKUM MPUIIOKCHHISIM HAHOTEXHOJIOTHU;

- BECTH JIUAJIOT U COTPYJAHHYECTBO C MPEACTABUTEISIMU MEIUIIMHCKUX U OHOJIOTHICCKUX
Hayk;

Braoemy:

- HaBBIKAMH aHAJIM3a HAYYHO-TEXHUYCCKOW JINTEPATYPhl B O0JIACTH CTPOCHHS, CBOMCTB,
(YHKIMI ¥ BO3MOYKHOTO MMPUMEHEHHSI HAHOCTPYKTYP OHOJIOTUYECKOTO TTPOUCXOKICHHS.

- CITOCOOHOCTHIO MCIOJIB30BATh Ha MPAKTUKE 3HAHUSA O CTPOCHUU M (HYHKIIMOHUPOBAHUH
OHMOJIOTUYECKUX HAHOCTPYKTYP, B TOM YHUCJIC ITPH pa3paboTKe HOBBIX HAHOMATEPHAJIOB.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Pa3nes 1. OcHOBBI OMOXMMNH, IUTOJIOTUHM ¥ BUPYCOJIOTHH

1.1. BBenenne. CooTBEeTCTBHE pa3MEpPOB HAHOYACTHUI] U OMOJIOTMYECKUX HAHOCTPYKTYP.
Cesi3p Oumoxumuum U HaHoTexHojoruu. buommmerunka. OOBEKTHl H3Y4YEHUS] OHUOXHUMUU.
buonoruueckre 00BEKThl KaK HAHOCTPYKTYPbl M HAaHOMAIIMHbBI. DJEMEHTHBIH COCTaB >KHBBIX
opranu3mMoB. Oco0as poJib BOJIbI 711 )KUBBIX OPraHU3MOB.

1.2. Kaerku um Bupycbhl. OCHOBBI KJIETOUHOUW Teopuu. IIpokapHOThl M 3YKapHUOTHI.
Crpoenue, QyHKIMM U XapaKTEpHbIE pa3Mepbl KIETOUHBIX CTPYKTyp. CTpoeHue BHPYCHBIX
gactull. Knaccudukanuss BupycoB. BzaumopeiictBue BUPYCOB ¢ KiIeTKOHW. JIM3oreHHBIA M
JUTUYECKUH 1yTh. BUpychl Kak NpupoJHbIe HAHOMAIIMHBI.

Pa3nes 2. OcHoBHBIE Kj1acchl OMOJIOTHYECKUX MOJIEKYJT

2.1. BeakoBble HaHOO0BEKTBHI. AMWHOKHUCIOTHI: oOIpeaeneHue, obmas Qopmyna,
ONTHUYECKAasi aKTUBHOCTb. buosiornyeckue QyHKUMHM aMHUHOKUCIOT. CTPYKTypa aMHHOKHCIOT.
Hezamenumble amuHOkHCIOThL. CTpyKTypa U Onosiornyeckue GyHKIUMU NEeNTH]IOB.

buonoruueckue (GyHKIMM, XapakTepHble pa3Mepbl MOJEKY1 O€lKOoB. YPpOBHHU
OopraHu3aluu CTpyKTypbl OenkoB. [leHartypauus. HaHocTpykTypa KOJIJIareéHOBBIX BOJIOKOH.
Crpykrypa u pyHkuuu remoriodrnsa. CTpykrypa U (yHKIIMM UMMYHOTJI00YIMHOB.

Ompenenenue, HOMEHKIaTypa u kKiaccuduxanus dhepmeHToB. OCOOEHHOCTH NEHCTBHS
(bepMeHTOB Kak KaTanu3atopoB. CTpoeHHEe aKTUBHOTO LIEHTpa pepMeHTOB. MexaHu3Mm eicTBus
dbepMeHTa - TEOpUsl MHAYLUUPOBAHHOTO COOTBETCTBHS. OCHOBBI ()EPMEHTATUBHON KHUHETHKU:
BIUsiHUE TemmepaTypsl, pH, koHueHTpauuu (epmeHTa u cyOctpara. YpaBHeHne Muxasnuca-
Menten. Perynsuust akTUBHOCTH (EpMEHTOB — KOHKYPEHTHOE€ M  HEKOHKYPEHTHOE
MHIMOMpOBaHME, aAJUIOCTEPUYECKas  peryisiuus, KoBajlieHTHas Mojaudukanus. Kackan
(epMEeHTaTUBHBIX PEaKIUil Ha IPUMEPE CBEPTHIBAHUS KPOBH.

Kodepmentsl. Ilpumepst kopepmeHToB. DYHKIUMU BUTAMHHOB KaK KO(EPMEHTOB.
Hpyrue ¢pyHkimy BuTaMuHOB. [IpuMepbl BATAMUHOB. ABUTaMUHO3.

2.2. YrieBoaHble HAHOCTPYKTYpPbL. CTpoeHre u OHoIOrudeckre QyHKIUU YriIeBOJIOB.
Monocaxapuabl. CTpykTypHass M ONTHYECKas M30MEpUs MOHOCAXapuJoB, JMHEHHbIE H
nukiauyeckue Qopmbl. Jucaxapuabpl — caxapo3a M Jjakrto3a. [lonmcaxapuapl: 1emI0i03a,
KpaxMmaj, IJIMKOT€H, WHYJIUH, XUTHH, THAJIypoOHOBas Kuciota. HaHOCTpyKTypa KJIeTOYHOM
CTEHKH PaCTECHHM.

2.3. Jlunuasl u  Omosormyeckue MeMmOpaHbl. buosornueckue QyHKUUUM U
kinaccupukanus aunuaoB. JKupaele kucnotel. Tpurnmunepunsl. Bocku. ®ocdomunuabl.
Crepounpl, xonecreput. Kaporunonsl. TepnieHsl.

119



Hanoctpykrypa kieroyHoil memOpaHbl — JMNUAHBIA Ouciol, nepudepuueckue u
uHTerpanbHble Oenku. DYHKIUU KIETOUHBIX MeMOpaH. MeMOpaHHBIN TpaHCHIOPT: MpoCTas U
obneruennas auddysus, akTUBHBIA TpaHcnopr. Mexanusm gaeiicteus Na'/K'-macoca. Poib
MOHHBIX KaHAJIOB B IPOBEJICHUH HEPBHOTO UMITYJIbCA.

2.4. HanocTpykTrypa M (YHKUMH HYKJEHHOBBIX KHCJIOT. XHUMUYECKUIl COCTaB
HYKJIEMHOBBIX KHCJIOT, a30THCTbIe OCHOBaHusA. YnakoBka J/IHK, HanocTpykTypa XpomaruHa.
[IpyHIMI KOMIIJIEMEHTApHOCTH, BOJOPOJHBIE CBA3M MEXKIY Aa30THUCTHIMU OCHOBAHHSIMH.
Hanoctpykrypa aBoitnoi cnmpanu JJTHK.

CBolicTBa TEHETHYECKOTO0 KOJa, CTpoeHHe TeHoB. OpraHuzanusi TeHEeTHYEeCKOIro
MaTtepuaia, CTPYKTYpHbIE T'€Hbl U PETyISTOpHblE ydacTKH. VHTpOHBI M 3K30HBL. MyTtanuu u
¢dakropsl, ux Be3biBatomue. Penapanus JIHK. Ilpumeps! HacieacTBEHHBIX 3a001€BaHUM.

[Ipouecchl mnepemaun renerudeckoil wuHpopmanuu. Perumkauus JIHK, crtpoenue
peruiukatuBHOW BuikH. Tpanckpunius, padota PHK-nommmepasel. CtpoeHue TpaHCoOpTHOMN
PHK. Crpoenue u padota pudbocombl. OCHOBHBIE CTaIUU MPOIECCA TPAHCIISIIIH.

Paznen 3. Mogeky/sipuble MeXaHU3Mbl (YHKIHMOHUPOBAHUSL OHOJIOTHYECKHUX
HAHOCTPYKTYP

3.1. MoJgekyJ/isipHble MeXaHU3MbI BOCIIPUAATHSA U Nepeaayu nHpopmanum.

HepBHas u rymopanbHas perynsiuus opranu3ma. llonarue ropmona. OcoOGeHHOCTH
NEUCTBUSL TOPMOHOB. MOoJEKy/IsipHble MEXaHU3Mbl JIEUCTBUS TOPMOHOB: MeMOpaHo-
ONOCPEIOBAaHHBIM M LUTO30JIbHBIM Mexanu3M. Krnaccudukanuss ropmoHoB. CTpykTypa u
Oouosnornuyeckue (QYHKIMM HEKOTOPhIX TOPMOHOB TuUnoguza U NepUPEpUUYECcKUX KeJes.
['opMoHanbHBIE HAPYIIEHHUS.

HepBHas perynauus, crtpoeHue akcoHoB. CTpoeHue U paboTa HEPBHO-MBIIIEYHOTO
cuHarca, Heiipomeauaropbl. Opransl 4yBcTB. [loHsTue penentopa. CTpoeHue U MOJIEKYISPHBIN
MeXaHU3M palboThl 3puTenbHOro peunentopa. CTpoeHME U MeXaHH3M pPabOThl CIYXOBOIO
penientopa. MoJieKylIsipHbIM MEXaHU3M BOCHPHUATHS BKyca Ha IIPUMEPE caxapo3bl.

3.2. Mexanunueckoe aBu:keHue. CTpoeHre MUKpoTpyOouek. MosekynspHasi CTpyKTypa
1 paboTa KJIETOYHBIX pecHUYeK. BpamarenbHoe IBMKEHUE JXKT'YTUKOB KJIETKH («HAaHOMOTODY).
CrpoeHue MblIeuHOM KIeTKH, Muo¢puOpusuibl. HaHOcTpykTypa akTuHa M MHO3MHA.
MouiekynsipHble MEXaHU3MbI MBIIIIEUHOTO COKPAIICHHUS.

3.3. Moaeky/asipable MeXaHU3Mbl INpeBpALlleHUs] JHEPIUU H BellecTBa B KMBBIX
cucremax. [lonsrue merabonusma, karaboyim3m U aHabonu3M. LleHTpanbHble myTH OOMeEHa.
KiroueBbie MeTabonuThl — nupysar u aneTuiKoA. Makposprudeckie MOJIeKyIbl.

AspoOHOE ©  aHa’poOHOE OKHUCICHHWE YIJIeBOAOB. [ JIMKONHM3, €ro CTaJauH.
[MupyBatruaporenasznas peakmus. [{uxkn KpeGca. OOmmii MaTepralibHBIA U SHEPTETHUECKHUI
OasiaHc a3poOHOTO OKHMCIICHHSI TITFOKO3BI.

CrpoeHue U pojib MUTOXOHApPUH. MexaHH3M OKUCIUTENHHOTO (ochOoprImpoBaHus,
COMpPSDKEHHE MPOILIECCOB OKUCIEHUS U (ochopunupoBaHusi, poib MeMOpaHbl. MosekynspHas
OpraHu3alus JAbIXaTeIbHON LEenu.

®doTOoCHHTE3, CBETOBAsE U TEMHOBAs CTaJuu. MarepuaibHbIil 1 3HEpreTuuecKuil OanaHc
¢doTocunTe3a. CTpoeHHUE XJIOPOIUIACTOB, CTPYKTypa Xjaopoduiina. MexaHn3m CBETOBOM CTauu
¢dotocunTesa. TemHoBas ctaaus porocunresa, nuki KanbBuHa.

3.4. JocTukenunst u NnepcneKTHBbI pa3BUTHA HAHOOMOTEXHOJIOTUH.
Hanobuotexnonorus.  Bo3mokHble  OHOJOrMUecKHE€ M MEAMIMHCKHE  MPHIOKEHUS
HAaHOTEXHOJIOTUM U HAHOMAaTEpUasoB.
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4. O0beM y4eOHOI JUCHUIJIMHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIIJIMHbI 5,0 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJjie B (popMe NPAKTHYECKOH NOATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJe B (popMe NpaKTUYECKON NOATOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,89 32 24
B TOM 4ucJe B (popMe NPaKTUYECKOM MOATOTOBKH 0,11 4 3
Jlaboparopusie pabots! (JIP) - - -
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH - - -
CamocrosiTesibHasi pabora 3,22 116 87
KoHTakTHas camocrosiTenbHas padboTa 322 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TI0B JUCHUIIIMHbI ’ 115,6 | 86,7
Bua konTpoJs: 3ader c oleHKOM

5.3 IucuunJuHbI 4acTu, (pOpMHUPYeMOii yHACTHUKAMHU 00Pa30BaTeILHbIX OTHOILIEHH I
(IMCHUIIMHBI 110 BLIOOPY)

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«BbpruncianTeIbLHasg MaTEMATHK

1 eap AMCUMIVIMHBI — JaTh CTYACHTAM TEOPETHYECKWE 3HAHUS W HAy4YHUTh
MPAKTUYECKUM YMEHUSM W HaBbIKAM HCMOJIb30BAHUS COBPEMEHHBIX MATEMATHYECKUX METOI0B
pacyeToB, pPacyEeTHBIX MCCIEAOBAHMM, aHaln3a, ONTUMHU3ALMK HWHKEHEPHBIX IPOLECCOB C
MpUMEHEHHEeM s3blka Python s pemeHuss MUAPOKOTO Kpyra 3agad  BBIYHUCIUTEIHHOM
MaTEeMaTHKH.

2. B pe3ysbTare u3y4eHHs! AMCHUIIMHBI 00yYAIOIIMIACH 10JI5KEH:

Obnadams CIeNyONMMA KOMIIETSHITUSIMA U WHIUKATOPAMU UX JTIOCTHKCHUS:

VK-1.1; YK-1.2; YK-1.3

Buame:

- BBIYHMCIUTEIBHBIE W QJITOPUTMHYECKHE aCIEKThl, HEOOXOIWMBIC I TPUMEHEHUS
COBPEMEHHBIX CHCTEM KOMITBIOTEPHON MaTeMaTHKH, B 4acTHOCTH Python;
- METOJIbl M AJITOPUTMBI JUISl PEIICHUS NHKCHEPHO-TEXHUYECKUX PACUETHBIX 3a1a4;

Ymemo:

- hopManM30BaTh 337]a4HM BRIYUCIUTEIHLHON MaTEMaTHKY;

- TMPUMEHATHh TOJYYEHHbIC 3HAHUS TMPU PEIICHUU MPAKTUYECKUX HWHKEHEPHO-
TEXHUYECKUX PACUYETHBIX 3a7a4  BBIYMCIUTEIBHOW MaTEMaTUKH, C  HCIOJb30BAHHEM
COBPEMEHHBIX CHUCTEM KOMITBIOTEPHON MaTeMaTHKH, B 4acTHOCTH Python.

Bnaoemw:

- METOoJAaMU TPUMEHEHUS COBPEMEHHBIX CHCTEM KOMIBIOTEPHOM MATEMAaTHUKH, B
gactHOCcTH Python;

- CIOCOOHOCTHIO TIOCTAHOBKHM M PEHICHUS WHKEHEPHO-TEXHUYECKUX PACUYCTHBIX 3a1ad
BBIUHUCIIUTEIBHOM MAaTeMaTUKH M HaBbIKAMU HWHTEPIPETALMU W TMPUMEHEHHUS MOJTy4aeMbIX
pe3yabTaTOB.
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3. Kpartkoe cogep:xaHue TUCHMILIHHbBI

Beenenmne. llenu u 3amaun kypca. KpaTkas xapakTepucTuKa YHCIEHHBIX METOJIOB U MX
ocobenHoctu. [IpoGnemsbl 1 pemieHus. 3aga4i 1 MECTO Kypca B MTOATOTOBKE CIICIIHAIIUCTA.

Paznen 1. IIKM Python u oco0eHHOCTH ero peaju3alvu JJisl pellIeHUs] pacyeTHbIX
3aJa4 B XMMHH ¥ XUMHYECKOIl TEXHOJIOTHH.

1.1.  OObBEeKTHO-OpUEHTHUPOBAHHBIA  SI3bIK  IporpamMmmupoBanus  Python:  0630p.
OcoOeHHOCTH U CBOMCTBAa 00BEKTHO-OpHEeHTHpOBaHHOTO rporpamMmupoBanus (OOII). Coznanue
M Hucnojb3oBanue auctpubyruBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, cTpykTypa
s3pika. OCHOBHBIE CTPYKTYpbI JAaHHBIX (CHHCOK KOPTEX, OOBEKThI) M ONEpAallUU HaJ HUMH.
Anroputmbl. OCHOBHBIE aJITOPUTMUYECKUE KOHCTPYKIMHU (CII€I0BaHNE, BETBICHHE, IUKIIbI) U UX
peanuzauus B Python.

1.2. Beenenue B mporpamMupoBaHue Ha s3bike Python. CrpykTtypa mnporpammsl,
OTCTYIIbI, MOJYJH, OIeparopbl, (GYHKUIUM (MMEHOBAaHHbIE M AHOHUMHBIE), OCOOEHHOCTH.
CrannmaptHeie U HecTtaHmapTHeie (QyHkumu Python (o0mero Ha3zHaueHus, MaTeMaTHYECKHUE,
00paboTKa CTPOK, BBOJI/BBIBO).

1.3. Pa3paGoTka ajropuT™MOB, IPOrpaMMUpPOBaHME W OTIajAka mporpamm Ha Python (B
cpene Spyder). Ynpasstonue koHcTpykiuu if, for, while.

1.4 OG30p MpeaMeTHO-OPUEHTUPOBAHHOM OnMOmHMoTekn Moayneid Python ans HaydHBIX H
MHXEHEPHBbIX BhluuciIeHud SciPy (Moaynau scipy U numpy, a Takxke matplotlib), cpaBaenue c
MATLAB. OcHoBHas cTpykTypa AaHHbIX NumPy 1 BEKTOPHBIX U MAaTPUYHBIX BBIYUCICHUN
ndarray. OcCOOEHHOCTH BBIIIOJHEHUS JEHCTBUII HajJ MaTpullaMu (CJIOXKEHUE, BbIUWTAHUE,
YMHOK€eHUe, oOpaiieHue) Ha s3pike Python. MHdopmanmonnsie Matpuunble GyHKIMH (HOpMa,
omnpenenutenb, panr). Metoael ndarray — T, copy, shape, size, ndim u ap., “HIEKCUPOBaHHE,
MaTpu4yHOE Tpou3BeAcHHEe W (yHKIMM Moayns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

1.5 Iloctpoenue rpaduxoB B Python ¢ ucnosp3oBanuem momayns matplotlib. dyakunm
Monayisi matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka
apaMeTpoB U aHHOTHUPOBAHUE IPaPpUKOB.

Pa3znesn 2. Metoabl BbIYMCIUTENIbHOH MaTeMaTHMKH. OCHOBHBbIE 3Tanbl pelIeHUs!
3aaa4 Ha JBM. Pemienne cucrem uHeliHbIX aaredpanyecknx ypasuenuii (CJIAY).

2.1. IlpsiMble ¥ UTEpPALMOHHBIE YHCIEHHBIE METObl. DJIEMEHTbl TEOPUH MOTIPELTHOCTEN.
[Tonsatue HOpMBL. OCOOEHHOCTHM MamIMHHOW apudMeTUKu (Kpatkuii moBTOp). OcoOEeHHOCTH
BBINIOJIHEHUS JIEHCTBUI HajJ MaTpullaMu (CJIOXKEHHE, BIYUTaHHE, YMHOXKEHUE, 0OpallleHre) Ha
a3bike Python, nHpopmanonHsie MaTpruHble PYHKINUU (HOpMA, ONIPEIEIUTENb, PAHT).

2.2. Pemenne cucrem smHeWHbIX anredpamdeckux ypaBHeHui (CJIAY). IlocranoBka
3amaun. [lorpemnoctu. MeTospl ¢ MCHOJB30BaHUEM OOpPAaTHOM MATpPHULIBI U METOJ IMPOCTHIX
utepauuii. Pemenne CJIAY B Python ¢ ucnonb3oBanuem mMoayneit numpy.linalg u scipy.linalg.
u pynkuwmii det, rank, inv, cond, norm, solve.

2.3. 0O630p metomoB pemenust CJIAY. BwruucnutenpHass yCTOWYHUBOCTh, CXOIUMOCTH
MeT0/10B. OOYCIIOBIEHHOCTh CUCTEMBI TUHEHHBIX anreOpanueckux ypaBHeHuit (CJIAY) u uucno
00YCJIOBJICHHOCTH.

Pasznen 3. O6paborka pe3yabTaToOB M3MepeHHs1 0HOI BeJuunHbl. [Ipudamxenue
(pyskuuun mMHoOrowieHamu c¢ oaHoil Hezapucumoil nmepemenHoi. MHK. ®@yukuuu Python
JIS pad0ThI C MHOTOYJICHAMH.

3.1. O6GpaboTKa SKCIEPUMEHTAIBHBIX NAaHHBIX. TOUYEYHBIE W HHTEPBAIBHBIC OIICHKHU.
Oynkuuu Python. Onpenenenue kpurepust CTbroaeHTa

3.2. Ilpubmmwxenune ¢yHkuid. MeToabl HHTEPHOJALMA 3aBUCUMOCTEH C OJHOM
He3aBUCUMOU nepeMeHHoN. HTepnoasuonHblii MHOTOWIEH Jlarpanxka, peanuszauus B Python.

3.3. Ilpubmmwkenue @yHkui. MeToapl anmpOKCHMAIMA 3aBUCHUMOCTEH C OJHOM
He3aBUCUMOU nepeMeHHOM. Meto HauMenbnx kBagpatoB (MHK). McnonszoBanue QyHkimit
Python mns  anmmpoxcumanmm uw  MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.
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Paznen 4. Pemenue cucrem HeauHelHbIX ypaBHeHuil (CHY) w4ncieHHbIMH
MeTOJaMH.

4.1. AnropuTMBI METOIa MPOCTOM UTepauu u metoaa Hetotona - Padgcona mmnst pemenns
CHY. CkopocTb cX0qMMOCTH, OLEHKU MorpemHocTy. Peanuszanus metonos B Python.

4.2. Meronvka UCHOJB30BaHUS pelIaTeNed B Moayle scipy.optimize, (yHKIuU
root_scalar, root.

Paspnen S. Pemrenue 3a1a4 MHOrOMEepHOH ONTUMH3ALMU YUCJICHHBIMH MeTOJAMHU.

5.1. Knaccudukanusa 3agad ¥ METOJOB ONTHMHU3ALMU. METoa IpaJUeHTHOTO CITyCKa.
Merton nepopmupyemoro MHOTOTpaHHUKa. Peanu3anus meToi0B B Python.

5.2 Berpoennsie Meto bl SciPy. BriGop pematens B Moaysne scipy.optimize BectpoeHHbie
MeToabl SciPy, pyHkiuu minimize scalar, minimize.

Paspen 6. AnHanu3 u pemeHue AU@@epeHUHATbHBIX YPABHEHHH YHCJICHHBIMH
MeTOJaMH.

6.1. AnroputmMbl METO/I0B pelieHus JuddepeHnanbHbIX ypaBHeHHH. MeToabl Ditnepa u
ero moaudukanuu. Peanuzamus metonos B Python. Beibop pemarens B moayne scipy.integrate,
¢dbynakuuu solve ivp, solve bvp.

4 O0beM yueOHOM TMCHUIINHBI

O0bemM TUCUMIIIIMHBI
B .
U1 y4yeOHoi padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTb JUCUMIIJIMHBI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlekuuun - - -
[Tpaxtnueckue 3anstus (113) - - -
Jlaboparopusie paboTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,11 76 57
KoHnTakTHas camocrositenbHas padbota 0,2 0,15
2,11
CaMOCTOSATEIbHOE U3YUEHHUE PA3/IeI0B AUCHUIIIMHbI 75,8 | 56,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«JlucCKpeTHAsi MATEMAaTUKA»

1. Heab AuMCOMIVIMHBI - (OPMHUPOBAHHE Yy CTYJIEHTOB CHUCTEMbl OCHOBHBIX MOHSTHUH,
HCIIOJb3YEMBIX I ITOCTPOCHHUsI BAXKHEHUIIMX MAaTEMaTHYECKHX MOJENEeH, U MaTeMaTHYEeCKUX
METOJIOB JIJIsl ONIMCAHUS PA3JINYHBIX XUMHKO-TEXHOJIOTMYECKUX MPOLIECCOB.

2. B pe3ysbTare u3y4eHHs: AMCUUIIJIMHBI 00YYAKOIIMIACH TOJIKEH:
Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
VK-1.1; YK-1.2; YK-1.3
3HaTh:
— OCHOBHBIC MOHATHS U METOJbl JUCKPETHOW MATEMAaTHUKH, MAaTE€MaTUYECKUX METOI0B
pereHust MpoeCCUOHAIBHBIX 3a7a4.
VMmeTs:
— MPUMEHSATh MaTEMaTUYECKHE METOAbl MPH PEIICHUU THIOBBIX MPO(ECCHOHAIBHBIX
3ajad4.
Brnaners:
— METOJIaMH MOCTPOCHUSI MaTEeMAaTUUECKOW MOJIEITN TUIOBBIX MPO(PECCHOHAITBHBIX 3a/1a4
U COJIepKaTEIbHOW HHTEPIPETANHN MTOJYYCHHBIX PE3YIbTATOB.
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3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Pa3nes 1. DiieMeHTBHI TEOPMU MHOKECTB M ajiredpanyeckne CTPYKTYPbI.

MHuoxecTBa, OTHOIICHHUS U (PYHKIMHU. 3aJaHHE MHOXECTB M OCYIICCTBICHHUE OIEpaIuii
Hag HUMH. CriocoObl 3aganus. Onepanun 00beIMHEHUS, IEPECeUeHUs], PA3HOCTH, JOTIOJHEHUS U
JIeKapTOBa Mpou3BeieHUsl. AKCHOMAaTHKa Teopuu MHOkecTB. Anredpa Kantopa. Munumuszanus
npenactaBieHuit MHoxecTB. [luarpammbl Oinepa-Benna. bunapubie otHomenus. CrnocoObl
3aaHusl OMHapHBIX OTHOUIeHWH. CBolicTBa OMHApHBIX OTHOIIEHWH. PazOuenus. OTHoueHus
SKBUBAJIEHTHOCTU U mopsaka. I[lpencraBieHue n-apHbIX OTHOIIEHMH OWHapHBIMH. Auredpa
otHomeHu. DyHkiuu. WHbekuus, coopbekuus U Ouekuus. Airedpanyeckue CTPYKTYPBHI.
[Tonyrpynmnel. Monouasl. I'pynnsl. [Toarpynnsl. [{ukinueckue rpymnmsl. ['pyminsl 1oACTaHOBOK.
N3omopdusm rpynn. Cmexuble kiaccsl no noxarpynne. Hopmanehble nenutenu. Pakrop-
rpynnsl. Konsna: onpenenenus, cBoicTsa, npumepsl. 1os.

Pasnen 2. DiemenTsl Teopun rpagdos.

I'padpl. 3amanue u xapakrepuctuku rpagos. Buasl rpados. Iloarpagsl. Matpuiist
CMEXHOCTH U uHIUAEHTHOCTH. Crenmenu BepmmH. Mapupyrsl Llenu. [ukiel. PaccrosiHue
Mexay BepmHaMmu. Juamerp u paauyc rpada. YHapHble 1 OMHapHbIE oNepaluy HaJ rpadamMu.
Hononuenue rpada. YnaneHue u Ao0aBieHWE BEPIIMH. YajieHue ©u jaoOaBieHue pedep.
OroxnectBiienne BepmmH. Pacmemienne BepmmH. OO0beaunenue rtpados. Ilepeceuenue
rpadoB. KommnoneHTs!l cBsizHOCTH. MocThl. BepmunHas u pebepHas cBs3HOCTb. CBSI3HOCTH
OpUEHTUPOBAaHHBIX TpadoB. AJIFOPUTM BBIUUCICHUS CBSI3HOCTU. BHYTpEeHHSS yCTONYHBOCTS.
Bepmmnnoe uncno HezaBucuMocTu. PebepHoe uncino He3aBucuMmocTu. BepumnHoe u pedbepHoe
nokpeiTue rpada. BremHsist ycroifunBocTh. BepuinHHOe U pebepHOE YMCIO BHEIIHEH
ycTotunBocTH. [{ukiel u pa3pesbl. DinepoBsl HUKIBL. ['aMuIbTOHOBB IUKIBL. [ImanapHOCTh U
yknaaka rpados. ['panu mockoro rpada. Packpacka rpados. Xpomarndeckoe uncio. [ 'umoresza
yeTtbipex Kpacok. JlepeBbs. Ompenenenusi. CpoiictBa. Teopema Konu. ®yHnameHTanbHas
cucrema 1MKI0B. OCTOB HaMMEHBLIEr0 Beca. YNOPSJIOUEHHBbIE JepeBbs. bUHApHBIE nEpeBbs.
JlepeBbsi COPTUPOBKHU. AJITOPUTM MOKUCKA B IEPEBE COPTUPOBKH.

Paszgea 3. byJsieBbl pyHKUMH.

Anre6pa noruku. bynessl pynkiuu. CriocoOsl 3a1anus. byneBbl GyHKIIMN 01HOM U IBYX
MEpEeMEHHbIX U HX cBoicTBa. PopMynbl OyneBoil anreOpbl. OCHOBHBIE 3aKOHBI OylieBOM
anreOpsl.  DKBUBaICHTHOCTh  (opmyn.  Ilpunmun  aBoiictBeHHOCTH.  COBEpIIICHHBIS
IU3BIOHKTUBHBIE U  COBEpIICHHbIE KOHBIOHKTHBHbIE HOpMajibHble (opMbL.  CucTembl
3JIEMEHTapHbIX OyJeBbIX QyHKIMH. OYHKINOHAIBHO NOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OYyJIEeBBIX
¢byukuuil. Ilpumepsl (GyHKIMOHAIBHO NOJHBIX Oa3ucoB. BaxHeilline 3aMKHYThIE KJIacChl.
Teopema o ¢yHKIMOHANBHON mMonHOTe. MuHummu3auus OyneBbix (yHkuuid. CokpalleHHas,
TynukoBass U MuHuManbHas ¢Gopmbl. Kaptelr Kapno. Meton coueTaHusi MHAEKCOB U METOA
Kyaitna. Munumusanus KOHbIOHKTUBHBIX HOpMaJIbHBIX popM. O030p MPUIIOKEHUH TUCKPETHON
MAaTE€MAaTHKHU. Pa3pabotka 3¢ (deKTUBHOIO MaTeMaTHYECKOro, IIPOTPaMMHOT O,
MH(OPMALIMOHHOTO M TEXHMYECKOro oOOecleyeHusi Ha OCHOBE METOJIOB JHUCKPETHOM
MaTeMaTHKH.

Pa3nen 4. Ucuncienue BbICKa3bIBaHMIA.

BBenenue B MmaTemMaTH4ECKyIO JOTUKY. KpaTkue cBeneHMs U3 HCTOPUU MaTEMaTHYECKON
jgoruku. Ponb MaremaTHuecKkoW JIOTMKM TIpH pa3paboOTKe U JKCIUIyaTallud XHUMHKO-
TEeXHOJorn4yecknux cucteM. DopmanbHble akcMOMaTHuecKue cucTeMbl. CHUMBOJIBI, BbIpaXKEHUS,
(dopmyiibl, akcoMbl. [IpaBuio BbIBOIa, HEMOCPEICTBEHHOE CIIE/ICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3biBaHuil. Jloruyeckuii BbiBoaA. Akcuombl. [IpaBmio modus ponens. Teopema aenykiuu u
npaBwio  cwuiorudma. llomHoTa UM HempoTUBOpEeYMBOCTh.  He3aBUCHMOCTH — aKCHOM.
Paspemmmmocts Teopum. [pyrue axkcuomarusauuu. [IpoBepka BBIBOJAMMOCTH C IOMOIIBIO
UCTUHHOCTHBIX Tabnuu. CexBeHuuun ['ennena. Mogenbs mupoB Kpumnke. Meton pesostonuii
Pob6uncona. Meron knay3 Bonra. O6pathsiit MeToq MacioBa (0aronpusiTHeIX HA0OpPOB).
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Pazgea S. UcuuciieHue NpeJUuKATOB U HeYeTKAas JOrMKa.

Jloruka mpenukatoB. ABTOMAaTH3alMs JIOTMYECKOro BbIBoJa. llepemenHble, (yHKUMH,
TEPMbl, TpPEAUKAThl, KBAHTOPBI, (opmynbl. O6macte aeiicTBus kBaHTOpa. (CBOOOJHBIE H
CBsI3aHHbIE NTepeMeHHble. MIHTepnpeTauy, paBHOCWIBHOCTh. Pacrio3HaBanne 00I111€3HAYUMOCTH.
[IpoGnema paszpemMocTi. AKCHOMBI U IpaBWJIa BBIBOJA MCUUCIECHUS NpeaukaToB. Teopema
nenykuuu. HenpoTuBopedMBOCT, M IOJIHOTA. BbIHEceHME KBAaHTOPOB U IpeABapeHHas
HopMasnbHas ¢opma. CKyleMOBCKHE CTaHIapTHble (opMbl. OpOpaHOBCKHII YHUBEpPCYM U
Teopema DpOpana. [loacranoBka u yaudukanus. Meros pe3ostronuii u ero noyiHoTta. Ctpareruu
Merona pesontonuil. Ju3btoHkTel XopHa. IlpuHOuMn Jnormyeckoro mporpaMMHUpPOBAHUA.
Heuerkne muoxectBa. Hewerkas soruka. llosiBnenue u cyte HederkoctH. Dopmanmsanus
HeyeTkocTh. DyHKUMS NpuUHAUIeKHOCTU. JIMHrBHCcTHYeckas mnepeMmeHHas. Omnepanuu Haj
HEYEeTKMMHU MHoOXecTBamu. Heuerkas apudmeruxa. Meroasl nedaszzuduxanuu. Heuerkue
otHomeHus.. CraHJapTHble HeYeTKue Jiornyeckue omnepanuu. Hewerkuil BbiBoa. CreneHu
VMCTUHHOCTH U CTEIIEHN YBEpEeHHOCTH. HeueTkuil aHaior MeTo1a pe3oIoLui.

Paszgen 6. Koneunnle aBTOMaThl, MamuHbl Tbropunra-Ilocra,
BbIYMCJICHHUH.

DOnemeHTHl Teopuu aBTOMartoB. [loHATHE aBTOMaTHOTO NpeoOpa3oBaHus WHpOpPMALMU U
KOHe4yHoro apromata. CriocoObl 3a1aHus aBTomMaToB. ABTomMaTsl Muiiu u Mypa. [Iporpammuast u
anmnapaTHas peajusalys aBTOMAaToOB. DKBUBAJEHTHOCTh U MMUHMMM3AIMS aBTOMAaTOB. MalinHbl
Trropunra-Ilocra. @opmanu3zanus NOHATHS AIropuTMa U (hopManbHbIE MOJEIU AJITOPUTMOB.
Mamuna Teropusra: onpenenenus, CBOUCTBa, rpadsl nepexoaoB. Mamuna [locra. IIporpammsl
s mamuH.  [Ipobnema  pacnosnaBanusa. IlpoGiemMa  OCTaHOBKH.  AJTOPUTMHUYECKU
Hepaspewmumble 1poOiembl. CI0XKHOCTH anropuTMoB. Mepbl ciokHOCTH. Bpemennas u
€MKOCTHAsl CJIO)KHOCTb. ACHUMITOTHYECKAs! CJIOKHOCTb, MOPSJIOK CIIOKHOCTH, CJIOXHOCTHb B
CpeoHeM M B Xynuiem ciydae. TpyaHopaspemnmMble 3aqaud. HenerepMmuHupoBaHHasi MallydHa
Teropunra. Kmaccet P u NP. NP-nosneie 3amaun. NP-mosHoTa mpo6sieMbl BBIIOJHUMOCTU
(dbopMyI JIOTUKHM BbICKa3biBaHUM. O030p mpuiokeHui mMareMaruyeckoi jnoruku. Hampasnenus
WCII0JIb30BAaHUS ammapaTa MaTeMaTHYeCKON JIOTMKU B 3ajJadyax MPaKTUYeCKOW HH(OPMAaTUKH.
Crneundukanuss u  BepuQHUKaus  NPOrpaMMHO-ANNApaTHBIX  MPOEKTOB,  JIOTUYECKOE
[IPOrpaMMUPOBAaHKE, TOCTPOCHNUE OHTOJIOT UM, SA3bIKH OOLIEHUS MHTEJUIEKTYaJIbHBIX ar€HTOB.

CJIO0KHOCTD

4. O0beM yueOHOM THCHMILTHHBI

Br1 yaeGHOH paboTs! O0beM TUCUMIIIIMHBI
3E Akaa. 4. | Actp.u.
O01mas Tpya0eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlekuuun - - -
ITpaxTuueckue 3anstus (113) 0,89 32 24
CamocrosiTesibHasi pabora 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
2,11
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIMHbI 75,8 56,85
Bua konTpoas 3auer

AHHOTANUA pado4yeil NPOrpaMmMbl IUCHUIIMHBI
«Pu3nyeckasi XMuMMs OCHOBHBIX MPOLIECCOB B TEXHOJIOTMH HAHOMATEPUAJIOB»

1. ]_le.]'lb AUCHUIIJIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YIIPABJIAIOIIHUX XOJ0M
XUMHYECKOI0 IIponecca, MmokKa3aTb o0nactu IMPUIOXKCHUA O3THUX 3aKOHOB W HAY4YUTH CTYJACHTA
rpaMOTHO IPUMCHATH UX IPU PCHICHHUU KOHKPCTHBLIX TCOPCTHYCCKHUX M IMPAKTUYCCKUX 3aaad,
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MOHSATH OCHOBHBIC KHHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX MPOIIECCOB U POJIb

KaTaJIn3a JJIs XMMHYECKOH TEXHOJIOTHH.

2. B pe3ysabTare u3y4eHHs! AUCUUIIJIMHBI 00yYAIOIIMIACH 10JIKEH:

Obnadams CIEYIONUMA KOMIIETCHIIUSIMA U HHIUKATOPaAMHU X TOCTHKCHUS:
IIK-1.1; TIK-2.1; T1IK-2.2; TIK-2.3.
Buame:

— OTJUYHTENIbHBIE OCOOEHHOCTH B TIOBEJACHUU PACTBOPOB DJIEKTPOJIUTOB, CBS3AaHHBIC C
MIPOXOKACHUEM DICKTPHUUECKOTO TOKA;

— TEOPHIO TATbBAHUYECKUX SIBJICHU;

— TEOpPUU KHUHETHKU, IMYTH TEOPETUUECKOTO pacueTa CKOPOCTEeH XUMHUYECKUX PEaKluid u
OTPaHWYEHUS B MPUMEHUMOCTH PACUCTHBIX METOJIOB;

— OCHOBBI Teopuu (OTOXMMHUYECKMX M IIEMHBIX PEaKIUi, OCOOCHHOCTH WX CTaIUHHOTO
MPOTEKAHUSI U YCIIOBHS OCYIIICCTBICHUS;

— OCHOBHBIE YepThl TOMOTEHHOTO W TETEPOTCHHOT0 KaTajau3a, MPHYUHBl YCKOPECHHS
XUMHYECKOTO Mpolecca B MPUCYTCTBUHU KaTaau3aTopa.

Ymems:

— TMPUMEHITh KOHIYKTOMETPHYECKHE W TMOTCHIIMOMETPUYCCKUE MU3MEPEHUS ISl ONpeaeiCHUs
TEPMOJUHAMUYECKUX ~ (PYHKIIMHA  XUMHUUYECKHX  pEaKlIHUi, KOHCTAHTHI  JUCCOIMAINH,
MIPOM3BEICHUSI paCTBOPUMOCTH, pH pacTBOpOB U T.1.

— TMPUMEHITh TEOPETUYECKUE 3HAHUA U OKCHEPUMEHTAIBHBIE METOJbI HMCCIICTIOBAHUS
(U3UYECKON XMMHUHU I PENICHUs BOIPOCOB, BO3HUKAMOIIHMX TPH H3YYCHUH KHUHETHUKH
XUMUYECKUX PEAKLUH;

— TMPOBOJAWTH AaHAIU3 U KPUTHYECKH OIEHWBATH IMOJIYUCHHBIE SKCIEPHUMEHTAIBHBIC TaHHBIC,
000011aTh 1 1e7aTh 000CHOBAHHBIE BHIBOIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXUMHUYECKUX METOJOB MCCIAEAOBAHUS I ONPEACTICHUS
TEPMOJUHAMUYECKUX XaPAKTEPUCTUK JIEKTPOTUTOB U XUMHUECKUX PEAKIIHIA;

— METOJIaMU OIPEACIICHUs] TOPsIIKA W CKOPOCTH PEAKIMH, YCTAHOBJICHHS JMMHUTHPYIOLIEH
CTaJNM U MEXAHU3MA N3y4aeMON XUMHUYECKOMN PEAKINY;

— HaBBIKAMU  COCTaBJICHHMSI TaJIbBAaHWYECKUX JJIEMEHTOB JUIS  LEJeH  OmpeaesieHus
TEPMOJUHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS MCCIICyeMOU PEaKIlHH;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB XHMHUYECKON KHHETHKH, BJIMSHHUS Pa3IUYHBIX (DAKTOPOB
(TemmepaTypsl, JaBJICHUS, KaTaIn3aTopa) Ha CKOPOCTh XUMUYECKON PEaKIUu.

3. Kpartkoe cogep:xaHue IUCHHMILTAHBI

Paspnen 1. PacTBOpHBI 3/1€KTPOJIMTOB

1.1 PacTBOpBI 37IEKTPOJIMUTOB B CTATUYECKUX YCIOBUAX

TepmoanHaAMUYECKOE OINKMCAHME CBOWCTB PAaCTBOPOB JIIEKTPOJIMTOB. AKTHUBHOCTH M
KO3(G(UIMEHThl AaKTUBHOCTH DJJIEKTPOJIMTa M HOHOB B DPACTBOpPE, CpPEIHUE HOHHbBIE
K03 dumeHTsl aKTUBHOCTHU. CBSA3b AKTUBHOCTH JIEKTPOJIUTA CO CPEAHEN HOHHOW aKTUBHOCTBIO
W KOHIeHTparmen snekrponuta. HMonnHas cuna pactBopa. [IpaBuno monHou cuibl. OCHOBHBIE
MOJIOKEHUSI  DJIEKTPOCTAaTUYECKOM  TEOPUM  CHJBHBIX  3JeKTpoiauToB  Jlebas-Xrokkes.
[Ipenenbupiii 3axkoH [ebas-XtoKkensi, BTOPOE U TPEThe MPHUOIMKEHUS TEOpUHU, rpaduyueckoe
MIPEACTABICHUE ITUX 3aBUCHMOCTEN.

1.2 PacTBOpBI 2JIEKTPOIUTOB B AMHAMUYECKUX YCIOBUAX
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[IpoBoanuku snexrpudeckoro Toka I u II pona, MOHHAs U IEKTPOHHAS TPOBOIUMOCTD.
VYaenpHas, MOJSpHas M SKBUBAJIEHTHAsl AJIEKTPUYECKHE MPOBOAMMOCTH, B3aUMOCBSI3b MEXIY
HUMU. 3aBUCUMOCTb YAEIbHON U MOJISIPHOM AJIEKTPUYECKON IPOBOAMMOCTEHN OT KOHIIEHTPALHH,
TeMIlepaTypbl U HpHUpoabl pacTBopuTens. CKOPOCTb U MHOJBUKHOCTH (a0COJIIOTHAsE CKOPOCTb
JBYDKECHUS) MOHOB. 3aKOH HE3aBHMCHMOTO IBIKEHHUs MOHOB (3akoH Kombpaymia). [Ipenenbhbie
MOJISIPHBIE 3JIEKTPONPOBOJHOCTH HOHOB. OCTaEeTHBII MEXaHHW3M IepeHoca 3JIEKTPUYECTBA
MOHAMH TUJIPOKCOHUS U ruApokcuia. Yucna nepeHoca HOHOB. DJIEKTPOIPOBOIHOCTh PACTBOPOB
CWJIbHBIX JIEKTPOJIUTOB, YpaBHEHHE KOpHs KBaJipaTHOro (ypaBHeHue Konbpayma). [lpumenenue
TEOPUU CHJIbHBIX 3JIEKTPOJIMUTOB NIl OOBACHEHUS 3JIEKTPO(YOPETUUECKOTO U PEIIaKCALIUOHHOTO
3G(HEKTOB CHWXKEHUS AJIEKTPONPOBOJHOCTH. BiusHMe mosiell BBICOKOM HaINpsHKEHHOCTH U
BBICOKOW 4YacTOThl TEPEMEHHOr0 TOKa Ha JJIEKTPOIPOBOJHOCTh pPacTBOpPOB. MeToauku
U3MepeHus AEKTponpoBoHOCTH. KOHayKTOMETpUUYeCKoe OnpeiesieHue CTEeHH U KOHCTaHThI
JUCCOLMaluu  Cc1a0bIX AJIEKTPOJIUTOB, TEIUIOTHI, JHTPONMU U dHepruu ['ubbca mnpoiecca
JMCCOLMAIIMU, PACTBOPUMOCTH MaJOPACTBOPUMBIX COECTUHEHHH.

Paznen 2. DiiekTpoxumMuyeckue cucTeMbl (Lemnu)

2.1 DJIC u >5eKTpOJHBIC TOTEHIIAATIBI

DNeKTpOXUMHYECKHE CUCTeMbI (Lienu). Bo3HUKHOBEHNE cKauka MOTEHIIMAala Ha TPaHUIIe
paznena mpoBomuukoB I wm Il poma. JIBOMHOW SNEKTPUYECKUN CIHOM. DIEKTPOXUMUUYECKUMA
MOTEHIIMAJI, ralbBaHU-NOoTeHIHad. OOpaTuMBble AJIEKTPOABI U 0OpaTHUMbIE JIEKTPOXUMHUYECKUE
uenu  (9MEMEHThI). OJEeKTPOJABIKYILAs CuUjla TrajlbBaHUYECKOIO 3JIEMEHTa, YCIOBHBIN
ANIEKTPOJIHBIN TOTeHIMaN (MoTeHuan B BojopoaHou mkaie). Ces3p DJIC rampBaHmdecKon
Lenu C MEKTpoAHbIMU noTeHimanamu. [IpaBuio 3nakoB D/IC U 31EKTPOAHBIX MOTEHIIUAJIOB.
TepmonnHamudeckas TeOpus raJbBaHUYECKUX sIBICHUN. BbiBox v ananu3 ypaBHenus HepHcra,
BbIpakarolero 3aBucumMoctb JJIC raapbBaHUYECKOTO JIEMEHTA OT aKTHMBHOCTENH KOMIIOHEHTOB
ANEKTPOJHON peakiuu. YpaBHeHue ['nbOOca-I'eapMrosipiia st 3JIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth JJIC ranbBaHMYECKOTO 3J€MEHTa OT TemrepaTypbl. Kitaccuukanus 351eKTpoioB:
AJIEKTPO/IbI TIEPBOTO U BTOPOIO POJa, ra30Bble, OKUCINUTEIbHO-BOCCTAHOBUTEIIbHbIE. Y paBHEHUE
Hepncra a1 noreHnnana a1ekTpooB BCEX BUIOB.

2.2. 'ayibBaHNYECKHE IIEMEHTBI

Tunel raibBaHUYECKUX IEMEHTOB: XMMHUECKHUE, KOHLIEHTPALMOHHbIE, C IEPEHOCOM, 0e3
nepenoca. Jup@py3MoHHbII NOTEHIMAN, MEXaHU3M BO3HMKHOBEHMSI M METOJbl €r0 YCTpaHEHUs
(cBemeHus K MHUHMMalbHOM BenuuuHe). Metoauka wusmepenuss OJC U 3IeKTPOIHBIX
MOTEHIIUAJIOB. [IpumeHeHne MOTEHIMOMETPUU Ul OIPENENICHUS TEPMOIUHAMHYECKUX
XapaKTePUCTUK XUMHUYECKMX pEaKLUi, NPOTEKAIOUIMX B TrajbBaHUYECKOW IeMH, KOHCTAHT
XMUMHYECKOTO PABHOBECHS, aKTUBHOCTEH M KO3()(PUIIMEHTOB aKTUBHOCTH 3JIEKTpoJuTOB, pH
pacTBOpPOB, TPOU3BEACHHUSI PACTBOPUMOCTH MAIOPACTBOPUMBIX COCAMHEHMH. XUMHUYECKHE
MCTOYHUKHU TOKA.

Paszpen 3. Xumuyeckasi KHHETHKA

3.1. ®opManibHasi KWHETHKA

TepmoauHamuueckas BO3MOMKHOCTH IIpollecca M €ro IpakTudeckas (KHHeTH4ecKas)
ocyiiecTBUMOCTb. [IpenmeT u 3amaun XxuMuyeckoil KuHeTUKU. OCHOBHbBIE MOHATHS (OpMaTbHON
KMHETUKH: CKOPOCTb XUMHUYECKOW pEaKlUu, MOJIEKYJISIPHOCTb, YAaCTHBIH M OOUIMI MOPSIOK.
OCHOBHOH MOCTYJIaT XUMHYECKOW KHUHETHKH, KUHETHYECKOE YpaBHEHHE CKOPOCTH pPEaKIIMH.
KoHcTranTa CKOpOCTH XMMHMYECKOW pEAKUUH, Pa3MEPHOCTb KOHCTAaHTBI CKOPOCTH. MeTonsl
ONpEJeNIeHUs CKOpOoCcTel XHMMHMUYecKuxX peakuuil. IIpocTbie (3IeMEeHTapHbBIE) U CIOXHbBIE
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peakuuu. KuHeTnka npocThiX U (OpManbHO MPOCTHIX OJHOCTOPOHHHUX FOMOI'€HHBIX PEaKIIM.
Peakuuu nepBoro, BTOporo u Tperbero mnopsakoB. Juddepennuanbuas u uaTerpanbHas Gopmbl
KMHETUYECKUX ypaBHEHUM, KHUHETHYECKHe KpuBble. JIMHEWHOe MpencTaBIeHue KMHETUYECKUX
KpUBBIX Ul PEaKkUUW pas3IMYHBIX NMOPSAKOB. Bpems nosynpeBpamenus. Peakunu HyneBoro
nopsiaka. Meton w30bITKa (M3omsinuu) OcTBanbAa OMPEACNICHUS YaCTHBIX TOPSAKOB TIO
COOTBETCTBYIOIIEMY peareHty. Juddepenuuanbaple 1 UHTETpabHbIE METOJbl ONpEeSICHUs
nopsiika peakuuu. Pasznuuue KOHLEHTPAlMOHHOTO M BpPEeMEHHOro mnopsiakoB. CloxHbIE
peakuuu. IlpuHIMO HE3aBUCUMOIO NPOTEKAaHUS 3JIEMEHTApHBIX peakuuid. OOparumble U
napajulefibHble peakuuu nepBoro nopsaka. Juddepennuanbupie ypaBHEHHs, ONUCHIBAIOIINE
CKOPOCTH 3TUX peakuui, UX HuHTerpupoBaHue. KuHernueckue KpuBble [UIsl KakIOTO U3
pearupyromux  BeulectB.  [locnenoBarenbHble  peakuuum  1-ro mopsaka.  Cucrema
nuddepeHurnanbHbIX ypaBHEHUH, ONUCHIBAIONIMX KHUHETUKY IIOCIEA0BATEIbHBIX PpPEaKLIUM.
Kunernueckue ypaBHEHMsS UM KUHETHYECKHE KPHUBBIE JJIi BCEX YYaCTHUKOB peakuuu. Bpems
JNOCTHKEHHUS] MaKCUMaJbHOM KOHIEHTPAallUd MPOMEXKYTOUYHOTO BEIIeCTBA. 3aBUCHUMOCTH
MaKCUMAaJIbHOM KOHLIEHTpAaLUKU MPOMEXKYTOUHOTO BEIIECTBA OT COOTHOLIEHUS KOHCTAHT
CKOPOCTEW OTAEIBHBIX CTAIUK MOCIIEIOBATEIBHON peakuuu. [I[puHIun mtuMuTUpyomen cragun
[OCJIEIOBATENIbHOM ~ XuMHMueckodM  peakuuu.  CTalMOHApHBII  peXUM  IPOTEKaHUs
[OCJIEIOBATENbHBIX ~ peakuuid. MeroJ  KBa3UCTAllMOHApPHBIX  KOHLEHTpauui, oO0nacthb
npuMeHeHus. BiusHue TeMmeparypbl Ha CKOPOCTh XMMHUYECKON pEakIUH, MpUOINKEHHOE
npasuwio Baut-I'opda. YpaBHenue Appennyca B quddepeHunaibHol 1 HHTerpaabHOi (hopme.
OddexTrBHAS SHEPrusi aKkTUBAUUMU U NPEIIKCIOHEHLUUATIbHBIH MHOMKUTENb, METOJAbl HX
OTpe/IeNIeHUs] U3 SIKCIIEPUMEHTAIbHBIX TAHHBIX.

3.2. Teopuu XMuMHYECKON KUHETUKHU.

Teopust aktuBHbIX (OuHapHbiX) coynapeHuil (TAC). CkopocTb peakiuu Kak YHCIIOo
CTOJIKHOBEHUH aKTUBHBIX MOJIEKYJI B €IMHULLY BpeMeHU. KoHCcTaHTa ckopocTH OMMOIEKYIISIpPHOM
peakiuu. OU3NYECKUI CMBICI MPEIIKCIIOHEHIIMATLHOTO MHOXKHUTENS U SHEPrMH aKTHBAIUH B
pamMKax TEOpHH aKTUBHBIX coyaapeHuil. Crepuueckuil pakTop, HEOOXOAUMOCTh €ro BBE/ICHUS B
KMHETUYECKOE YpaBHEHHE peakuu. JJOCTOMHCTBA U HEIOCTATKH TEOPUM aKTUBHBIX COYIapEeHUN.
MexaHn3M MOHOMOJEKYISIpHBIX Ta30BbIX peakuuii B pamkax TAC, cxema Jlunaemana.
HcronkoBaHue NPUYMH HM3MEHEHHs] MOPSAJKAa MOHOMOJEKYISPHOW peakUuu IMpU HW3MEHEHUU
JABJICHUS.

Teopuss mepexonHoro coctostHusi (aktuBupoBaHHoro komiviekca) (TIIC wmu TAK).
OcHoBuble mosiokeHus TIIC, kuHernyeckas cxema peakuuu. [loBepXHOCTh MOTEHLMATLHON
SHEpPruM, KOOpJIMHATa peakluu, MyTh peakiuu. AKTUBUPOBAHHBIN KOMIUJIEKC M €r0 CBOMCTBa,
UCTUHHAs dSHeprus axtuBauuu. CKOPOCTh pEeakUuud — CKOPOCTh pacnaja aKTUBUPOBAHHOIO
KOMIUIEKCa (cxopocTh ero IIPOXO0KICHHUS yepes MOTEHIUAIbHBINA O6apnep).
KBasutepmonunamuueckass ¢opma ypaBHeHust TIIC, sHTanmpmus W SHTPOMHUS AKTUBAIIUH,
TPAaHCMHCCUOHHBIA KO3 duiueHt. CBs3b SHTAIBNMM  akTHUBAUMU C  3ddeKTUBHON
(3KCTIEpUMEHTAIbHOMN ) SHEpryuel aKkTUBaLUU.

3.3. @OTOXMMHUYECKNE U LEIHBIE PEAKIUN

DOTOXUMUYECKUE DPEAKINH, MEPBUYHBIE U BTOPUYHbIE (DOTOXMMHYECKHUE IPOLIECCHI.
®oroauccormanuss U ortonus. Dorodpusznueckue (Ie3aKTUBALMOHHBIE) MPOLECCHl IMPHU
MOTJIOLEHUN M3IydyeHus. 3akoHbl Qoroxumuu: ['porryca-Ipenepa u OitHmreiina-IlTapka.
KBanroBbiii Beixoj. KuHeTHka mpoiieccoB, MPOUCXOMAUIUX C ydacTHeM (DOTOBO3OYKIEHHBIX
Monekyn. Cencubunmzaropsl, CeHcnOmnm3npoBaHHbeie GoTOXUMUUYECKHE peakiuu. OCHOBHBIC
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paznuuus peakiuuil ¢ GOTOXMMHUYECKUM M TEPMUYECKMM HHULKMUpOBaHHEM. DOTOXMMHUYECKHE
nporieccsl B atmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peaknui, NOPOTEKAOLNIUX IO LEIMHOMY MEXaHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAJMU LEMHBIX peakiuil. MexaHU3Mbl 3apOKICHUS, Pa3BUTHUS U
oOpbiBa 1eneid. JIuHeWHBII W KBaJApaTUYHBIM OOpPHIB IIemel. 3BEHO IEMH, AJuHA IICTH.
Hepa3BeTBineHHble U pa3BETBICHHbIE IIENHbIE peakiuu. KuHeTnka Hepa3BETBIEHHBIX LIEMHBIX
peakuuii. Craguu pa3BETBICHHOW LENHOW peakuuu. BeposTHOCTH 0OpbIBa M pa3BETBICHUS
uenu. Pa3BuTue pa3BeTBIEHHBIX IEMHBIX pPEaKUM BO BpPEMEHH, CTALMOHAPHBIA U
HECTAllMOHAPHBIA PEXHUMbl TeYeHHs] peakuuu. lIpenenpHble SBICHUS B Pa3BETBIEHHBIX
peakuusx. HikHMi W BepXHUH TMpeaensl BOCIJIAMEHEHMs (B3pbIBAa) LIEMTHOM peaKIUu.
[TosyocTpoB BOCILTAaMEHEHUA.

Paznen 4. Karanus

I'omoreHHbIi U reTeporeHHbll KaTanu3. ABTokaranu3. OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIUTHYECKUX peakuuil. BnusHue karammszatopa Ha TEPMOJMHAMUYECKHE UM KUHETHYECKUE
XapaKTePUCTUKU  XUMHYecKuX  peakuuid.  CeleKTUBHOCTb  JEWCTBUSA  KaTalu3aropa.
Karanutuueckass akTUBHOCTb, yJeJIbHAs KaTalUTHUYeCKas aKTUBHOCTb. ['OMOTEHHBIH KaTallu3.
CrauTHBIA M pa3lieNbHbI MEXaHU3Mbl KaTAJIMTUYECKUX PEeaKUUi, SHEPreTUYECKUE IuarpaMMbl
B3aMMOJICHCTBUS PEareHToB ¢ KataimuzaTtopoMm. OOl U cnenuduueckuii KuCI0THO-OCHOBHBIN
katanu3. O¢deKkTuBHasT KOHCTaHTa CKOPOCTHU pEeaKLUWH, KaTalu3UpyeMOW BELIECTBAMH C
KHCJIOTHO-OCHOBHBIMU ~ cBoMcTBamMH. KaramuTuueckue KOHCTAHTBI CKOPOCTH  pPEaKLHUU.
'ereporennpiii  karamu3.  CKOpPOCTh  IeTEpOr€HHO-KAaTaIUTHUECKON  peakuuu.  Tumsl
TEeTEPOreHHBIX KaTaln3aTOpOB. 3aKOH JCHCTBYIONIMX TMOBepxHOCTe. Ponb amcopOuum B
rereporeHHoMm mnpoiiecce. Kunerrnka rereporeHHO-KaTaTuTHYECKUX PEaKUil, HE JINMUTUPYEMBIX
muddysueit. OTpaBieHHe KaTaan3aTopoOB.

4. O0beM yueOHOMH TUCHMILTHHBI

Bun yuebnoit paboTsl 3E Axan. 4. AcTp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 5,0 180 135
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,78 64 48
Jlexinm 0,89 32 24
[Ipaxtuueckue 3ansatus (113) 0,89 32 24
Jlaboparopusie padoTs! (JIP) - - -
CamocrosiTesbHast paboTa 2,22 80 60
KonrakTHas camocrositenbHas paboTa 292 - -
CaMoCTOSATENbHOE N3YUYEHHUE PA3/IETIOB IUCHUIIIMHBI ’ 80 60
Buabl koHTpOJS:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus ! 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoOJIA: IK3aMeH
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«DU3MKO-XUMHYECKHE METO/Ibl AHAJIHU3a B XUMHYECKOH TEXHOJIOTHHA HAHOMATEPHATIOB»

1 leab AUCHUIIMHBI — IPHOOpETEHNE 00YUAIOIMMHUCS 3HAHUI IO OCHOBHBIM I'PYyIIIIaM
METO0/10B (PU3MKO-XMMHUUECKOT0 aHajIu3a, HauboJiee MMPOKO NPUMEHSEMbIX B POMBIIIIEHHOCTH
U HCCIIEJIOBATENbCKOM paboTe, a TakKe KOMIETEHLUUH, HEOOXOJMMBIX XHMHKaM-TEXHOJIOraM
BCEX CIIELUAIbHOCTEN JJIs pellIeHUs] KOHKPETHBIX 33/1a4 XMMUYECKOr0 aHaIn3a.

2 B pe3yabrare u3yYeHMs [AUCUMILVIMHBI OO0y4YalolIuiici @0 Mporpamme
0akaJlaBpHATAa J0JIKEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaMU UX TOCTH)KCHUS:

IIK-1.1; I1IK-2.1; T1K-2.2; TIK-2.3.

3names:

e OCHOBHBIE TMOHSTUS, TEPMHUHBI, METOAbl U TPUEMBbl KA4YECTBEHHOTO U
KOJIMYECTBEHHOT0 XMMHUYECKOTO aHajiu3a, TEOpUI0 (U3MKO-XMMHUYECKUX METOJ0B
aHaJIn3a, MPUHIUIBI padOThl OCHOBHBIX MPUOOPOB B (PU3MKO-XMMUUECKUX METOJIaX;

Ymemo:

e TIPUMEHATh MPHOOPETEHHBbIE MPAKTUYECKHE HABBIKK B  MPOoQecCHOHATbHOU
NESITEIbHOCTH JUIsl pEIIeHUsI KOHKPETHBIX 33/1a4;

Braoemy:

e [IOHMMaHUEM IeJied U AIrOPUTMOB XMMHUYECKOIO aHajiu3a, Croco0aMu pelieHus
AHAIMTUYECKUX 3a7a4, OLCHKOM BO3MOXHOCTEM Ka)XJOro METOJa aHalIu3a,
OCHOBAMHU METPOJIOTUYECKOM OLIEHKH PE3YyNbTATOB KOJUYECTBEHHOIO XUMHUYECKOIO
aHanM3a; IpUEMaMHM UHTEPOpPETALMM  PE3yJbTaTOB  AaHAIM3a HAa  OCHOBE
KBJIMMETPUUECKUX  OLIEHOK; METOJOJIOTHEHl  METOJOB  aHajlu3a, ULIMPOKO
UCIOJIb3YEMBbIX B COBPEMEHHOM aHaJIUTHYECKON MpakTUKE; CHCTEMOHM BbIOOpa
METO/1a KAYECTBEHHOI'O U KOJIMYECTBEHHOTO XMMUYECKOTO aHAIN3a.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Beeoenue 6 ghusurxo-xumuueckue memoowt ananusa.

Pazoen 1. Cnexmpanvrvle memoow ananusa
1.1. Knaccudukanus ciekTpaibHbIX METOJ0B aHAIN3A.
1.2. ATOMHO-3MUCCHOHHBINA CIEKTPAIbHBIA AHAJIH3.
TeopeTndueckue OCHOBBI ~ATOMHO-3MHCCHOHHOTO  CIIEKTPAJBHOIO aHainu3a. VcToyHukH
BO30YX/JICHHS CIHEKTPOB. ATOMHO-IMHUCCHOHHBIC JMHEWYaThie CIEeKTphl. I[IpaBuna orbopa
AJIEKTPOHHBIX MEPEX0J0B. 3alKCh CIIEKTPAIbHBIX JUHUHN B BUAE TepMOB. CXEMBbI 3JEKTPOHHBIX
IIEPEX0JI0B B aTOME ILEJIOYHOro0 MeTauia. Pacripenenenne bonbiMaHa U 3aCEIEHHOCTh YPOBHEH
BO30YXKJEHHOTO COCTOSIHUS. (DaKkTOphl, BIMSIONIME HA MHTEHCUBHOCTH CHEKTPaJbHBIX JIMHUM.
[Ipouecchl nOHU3AMK U caMONOrJouIeHus B mia3me, popmyna Caxa. CrekrpalibHble TPUOOPHI
U CHOCOOBI perucTpanuu crnekrpa (BU3yaslbHbIM, (QoTorpaguueckuil U (OTOIIEKTPUUECKUN).
KauecTBeHHblil aHanu3, pacmu@poBKa SMUCCHOHHBIX CHEKTPOB M UIACHTU(PUKAIUSA 3JIEMEHTOB
no ux crnekrpaM. KonuuectBeHnHblii ananus, gopmyna Jlomakuna-11laiiGe. Ilpaktuka aromHo-
SMHUCCUOHHON CHEKTPOCKOTUH. ATOMHO-DMHUCCHOHHBIM aHAIW3 C HMHAYKTHBHO CBSI3aHHON
I1a3MOU. XHMHKO-CIIEKTPAJIBHBIE METO bl AaHAIIN3A.
ATOMHO-3MHUCCHOHHAas ~ ¢oToMeTpusi  IjIaMeHu.  [a3oBple  MjaMeHa  Kak  BUIbI
HU3KOTEMIIEpaTYpHOM IUIa3Mbl, UX XapakrepucTtuka. biok-cxema mimameHHoro ¢doTtomerpa.
Bo3moxHOCTH MeToja U ero OorpaHuyeHus. AHUOHHBIH M KaTHOHHBIM 3ddexTsl. MeTomb
KOJIMYECTBEHHBIX ompeaeneHuil B  muameHHo ¢otomerpun. [lpenen oOHapyxkeHus,
MPEIU3UOHHOCTD, CEIEKTUBHOCTh. O0IacTH MPUMEHEHHS.
ATtomMHO-abcopOImonHas crnektpodoromerpusi. OOmas xapakrepuctuka metoaa. [lormomenue
AJIEKTPOMArHUTHOTO M3Iy4eHUsT CBOOOJHBIMU aTtoMaMu. brok-cxema npubopa. Hctounuku
MOHOXpOMaTH4YeCKOTO n3aydeHusi. CriocoObl aroMu3auu npoosl. MoaymsiTop, €ro Ha3HAUYCHHE.
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W30uparenbHOCTh, JOCTOMHCTBA M HeAOCTaTkM Merojna. CpaBHEHHE aHATUTHYECKHUX
XapaKTEePUCTUK METOJIOB aTOMHON aOCOpPOLIMY U aTOMHOM SMHUCCHH.
1.3. MonekynspHass aHanuTHueckas crekTpockonus CreKTpopOoTOMETPUUYECKUN —aHaIIU3.
Meroapsl ONTHUYECKOM MOJEKYISIPHOW CIEKTpOCKONMHU. Ilornomenne 31eKTpOMarHUTHOIO
U3JIy4YeHHUs] MOJIEKyJaMHu. DJEKTPOHHbIE NEPEX0/bl U CHEKTPbI MOIJIOMIEHUs MoJieKya. CxeMbl
AJIEKTPOHHBIX TMepexoaoB. CpaBHEHHE AHAJUTHYECKUX CUTHAIOB, OOYCIOBJIEHHBIX d-
d*—mepexomamu, mepexomaMu € TEPEHOCOM 3apsaa M T-m*— mepexonaMu. 3akoH byrepa-
JlamGepta-bepa. Mousipubiit - kodpdurment mnoryomieHuss CrnocoObl  €ro  OnpesesieHHs.
OnTumu3anust ycloBUN aHaJIUTHUYECKUX ompeaencHuil. BpiOop onTUManbHON JUIMHBI BOJIBI U
pabouero ceropuiabTpa. KoHTpacTHOCTh aHamUTHYECKOW peaknuu. OTKIOHEHHS OT 3aKOHA
Bbyrepa-Jlam6epra-bepa. CpaBHeHue ¢oTtomeTpuun U cHeKTpoPOTOMETpUH. Amnmaparypa ajis
CHEKTPO- U (POTOMETPUUYECKHX H3MEpPEeHUH. XapakTepucTuka (OTOMETPUUECKUX METOJOB
aHanu3a. M30upatenbHOCT B criekTpodoTomeTpun u ee odecriedenue. [IpuHnum aammTHBHOCTH
MOTJIOLEHUS] B aHalu3e OWMHApHBIX CMeced MOTIJIOLIAIUIUMX BellecTB, Meroa Pupopara.
TouHocth pe3ynbTaToB (hoTOMETpuueckux omnpeneneHuil. Juddepennunanpsuas doromeTpus.
Meron  omaHo- W nOBYCTOpoHHeW — nuddepeHnuanbHO — (HOTOMETPUH. Merto bt
CHEKTPO(POTOMETPUUECKOTO TUTPOBAHUSI.
JlromuHecuenTHele MeToAbl aHanuza. dnyopecueHuus u ¢docdopecuenuus. I[Ipumenenue
SHEpPreTHUecKoi auarpaMMsbl SI0J0HCKOTrO MpU pacCCMOTPEHUM CUHIJIET-CUHIJIETHBIX U CHHIJIET-
TPUIUIETHBIX AJIEKTPOHHBIX nepexoaoB. KonebarenbHas penakcanus U BHYTPEHHSSI KOHBEPCHS.
KBanToBbIi M SHepretuueckuid BbIXoAbl. DakToppl, BIHSIOIIME HA WHTEHCUBHOCTH
¢nyopecueniuu. TemmnepaTypHOoe W KOHILIEHTpalMOHHOE TyweHue ¢uyopecueHuuu. [Ipasuiio
Crokca-JlomMmensi. CBsi3b CTPOCHUS MOJIEKYIIBI OPTAHMYECKOTO COCIUHEHHS C €T0 CTIOCOOHOCTHIO
K (ayopecueHuuu. 3epKajibHas CHUMMETPHUSl CIIEKTPOB MOTJIOLIEHUS U HCIyCKaHHs (IIPaBUIIO
JleBmuna). 3akon BaBuiosa. Cxema ayopumerpuueckux uzMepeHuil. Boibop nepBuyHoro u
BTOPUYHOTO CBETOQWIBTPOB. ['panyMpoBOYHAs 3aBUCUMOCTh M KOJMYECTBEHHBIH aHAIU3.
OO6mast XxapakTepuCTHUKa METO/1a.
1.4. Typobuaumerpus u HeQeroMeTpusl.
Typobunumerpuueckuii U HepeloOMETpUYeCKUil  MeToAbl aHainu3a. PaccesHue cBera
JIUCIEepCHbIMU cucTeMaMU. CBs3b ONTUYECKOM IUIOTHOCTH C KOHLEHTpaLUeH OIpenessieMoro
BemiecTBa. Koapduiuentr MyTHocTH cucTeMbl. TeopeTuyeckue OCHOBBI TYpOMIAMMETPUU U
Heemomerpun. YpapHenue Panes. TpeGoBanus, mpeabsBisieMble K UCIIOIB3YEMBIM PEAKITUSIM.
Typbunumerpuueckuil KHHETUYECKU MeTo. Bo3MOXKHOCTH METOI0B.

Pa3zoen 2. Dnekmpoxumuueckue memoowl ananusza
2.1. KoHnykTOMETpHS M KOHAYKTOMETPUUYECKOE TUTPOBAHUE
Knaccupukanus OXMA. Krnaccuduxanusi 537I€KTpOJOB M 3JIEKTPOXUMHUYECKHE METO/IBL.
[Tonspuzyembie u HemossipusyeMbie 3eKTpoabl B OXMA. Hcmons3yemble XUMHUYECKHE H
AIIEKTPOXUMUYECKUE PEAKINH, TPeOOBaHUsI, NPEABbABISEMbIE K ITUM peakuusM. BozmoxHocTH
OXMA.
Konngykromerpusi U KOHAYKTOMETpUUeckoe TUTpoBaHue. OOIas xapakTepUCTHKa METOJa.
VYaenpHas M SKBUBAJIEHTHAs 3JIEKTPOIPOBOJHOCTh PACTBOPOB 3JIEKTpoJUTOB. IlonBHKHOCTD
nOoHOB. [IpsiMass KOHIYKTOMETPHUS U KOHIYKTOMETpUYECKOe TUTpoBaHUE. KpuBble TUTpPOBAHUSL.
@daxTopsbl, BIUAIOIIME HAa XOJ KPUBBIX TUTpoBaHHs. I[IpuHLMIUaIbHAs cXeMa yCTAaHOBKM JUIS
KOHJIYKTOMETPUUECKUX M3MEPEHUH, HCHOJIb3yeMble AJIEKTpoabl. Bo3MoxHOCTH MeToja,
JOCTOMHCTBA, HegocTaTku. [IpuMepsl onpeneneHui. .
BricokouacTtoTHOE THTpoBaHue. OcobeHHOCTH MeTona. [IpuHIMNUanbHas cxemMa YCTaHOBKH.
Hcnonb3yemble HMHIYKTUBHBIE U EMKOCTHBIE O€33/1eKTpoAHble s4eiiku. Dopmbl KpUBBIX
BBICOKOUYACTOTHOTO TUTpOBaHUs. Annaparypa. Bo3moxxHoctu metona. [Ipumeps! onpeneneHuil.
2.2. IloreHUUOMETPHUS U TOTEHIUOMETPUYECKOE TUTPOBAHUE.
Omnpenenenve Mmetrona. Mcmnonws3dyemble suediku. VHAMKATOpHBIE AJIEKTPOABI M AIEKTPOIbI
cpaBHeHus. [loTeHnman 35ekTpoaa Kak aHaIUTUYeCKUi curHail. Monomerpus. JJoHHAaHOBCKUH U
mudpdy3uoHHb noTeHiManbl. Kiaccupukanys HMOHOCENEKTHBHBIX 3IEKTpoAoB. OCHOBHbBIE
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XapaKTePUCTUKUM  HMOHOCENEKTUBHBIX  JJIEKTPOJIOB  pa3IM4HbIX  TUMNOB.  [IpuuuHbl,
00yCIIOBIMBAIONIE H30MPATETBHOCTh JJIEKTPOJIOB. YpaBHeHHe HuKoIbCKOTO-Dii3eHMaHa.
Metonpl ompeneneHus Kod3()(UIMEHTOB CENEeKTUBHOCTH, BEPXHETO M HUIKHEro Ipezena
JMarna3oHa OIpeNesieMbIX COJAepKaHUM. YTJI0BOH KOA(PGUUUEHT 53JIEKTPOJHON (DyHKIUU.
MeTo/1bl KOTMYECTBEHHBIX ONPEEICHUI U YCIIOBUS X npuMeHeHus. [Ipsmas noTeHuuomeTpus
(pH-meTpust, nonomerpus). Bosamoxuoctrn meroma. Meroasl TutpoBanusi. OOpabOTKa KPHUBBIX
MOTEHIIMOMETPUYECKOTO TUTPOBaHUsI. MeTo bl 100aBOK.
2.3. BoapTaMnepoMeTpUYECKHE METO bl AaHATH3A.
Bonbsramnepomerpudeckue Mmetopl aHanu3a. Kinaccuueckas nomnsiporpadus, OCHOBBI METO/1A.
[IpunnunuaneHas cxema mnojisporpaduyeckoil ycraHoBKU. lcmosblyemble  37€KTpOJIbI,
TpeOoBaHusA, MpeAbsaBIsAeMble K 3ekTponaMm. [lonspuszannoHHbIe KpHUBBIE HWHIMKATOPHBIX
NMEKTPONOB. PTyTHBIM Kamaromui  JIEKTpPOX, TBeEpAble AIeKTpoasl. [lomsporpammer.
WNutepnperanust nonsiporpamm. OCTaTOYHBIA U KOHACHCATOPHBIM TOKH. DapaneeBCKuil TOK.
CpoiictBa mnpenenbHoro aud¢y3HoOHHOrO Toka. YpaBHeHue WiabkoBuya. YpaBHEHUE
nossiporpadgudeckoit BoiHbI [elipoBckoro. I[loTenmuman mosyBosHBL. BpiOOp M Ha3zHaueHue
noJsisiporpadguueckoro (oHa. AHOMaJIMU Ha MOJSIPOrpapUUecKUX KPHUBBIX M HUX YCTpaHEHHUE.
KauecTBeHHBIN M KOJMYECTBEHHBIN noJsiporpaduyeckuii ananus. CoBpeMeHHbIE HaIpaBlIEHUS
pa3BuTUs BoJbTammnepomeTpun. OO0sacTé HCHOIb30BaHUSA. B0O3MOXHOCTH, JOCTOMHCTBA U
HEZ0CTaTKU METO/1a.
AmnepoMerpuueckoe TuTpoBaHue. OOmas XxapakTepucTuka Meroja. Bpibop yciosuii
aMIIepPOMETPUUYECKUX U3MepeHui. [IpuHnunuaneHas cxema YCTaHOBKH JULSI
aMIIEpOMETPUYECKOr0 TUTPOBaHMSA. THUMBI KpHUBBIX TUTpOBaHMs. buamnepoMmerpuueckoe
TUTPOBAHUE, YCIOBUS aMIIEPOMETPUUECKUX U3MEPEHUN C ABYMS MHIMKATOPHBIMH 3JIEKTPOJAMH.
Kpusble tuTtpoBaHusa. B03MOXHOCTH, [OCTOMHCTBA W HEAOCTaTKW Metoaa. lIpumepsl
MPaKTUYECKOro HcHojb30BaHus. KynoHomerpudeckuii meron ananmuza. Knaccudukanus
MeTo/0B KylnoHoMmeTpuu. OOwveauHeHHbli 3akoH ®apaznes. Bsixon no Toky. Ilpsmas
KYJIOHOMETpUS U KyJIOHOMeTprueckoe TuTpoBanue OcobeHHocTH MeTo10B. KynoHoMeTrpus npu
KOHTPOJMPYEMOM MOTEHLMAAEe U NpU KOHTpoiupyemMoM Toke. I[lonsipuzaninoHHBIE KpUBBIE.
Br16op notennuana padouero snexrpoaa. Pacyer konnyecTBa 351eKTpUUECTBA, 3aTPAUEHHOTO Ha
AIIEKTPOXMMHUYECKYIO peakuuio. l[lpuHuunuanbHas cxema KyJOHOMETPHUYECKOW YCTaHOBKH.
Obnacts mnpumenenus. Kymnonomerpuueckoe TuTpoBaHue. Bplbop Toka snekTposu3a.
Oco0eHHOCTH TeHepUpPOBaHHOrO TUTpaHTa. CrocoObl MHAUKALMU KOHEYHOM TOUKH TUTPOBAHUS
(Bu3yallbHble W UHCTpyMEHTajbHble).  [lpuHIMNManbHAas  cXemMa  YCTaHOBKU  JJIs
KYJIOHOMETPUYECKOro TUTpoBaHuA. lIpakTHueckoe mpuMeHEHHE MeETOJla, €ro JOCTOMHCTBA U
HEJO0CTaTKH.
OnekTporpaBuMeTpudeckuii  aHanu3.  CnocoObl  BBIMIOJHEHUS — ompenencHuil.  OOmas
xapaktepucTuka metona. Ilpoueccel, mporekaromue Mpu 3JeKTpoJinze. BpiOop 31ekTpoaos.
VYcnoBust anekrpoocaxaeHus. TpeOoBaHus, NpeabsBIsSeMble K OCaJKkaM Ha 3JEKTpojax.
Hcnonb3oBaHuE 3IEKTPOOCAKIACHUS JJIs L€ KOHLEHTPUPOBAHUS, OIpEACNeHUuss U
pazaenenus. BHyrpenHuii anekTposin3. JJoCTOMHCTBA U HEAOCTATKH METO/IA.

Pazoen 3. Xpomamoepaghuuecxkue memoowt ananuza
3.1. Teopernyeckne OCHOBBI XpomaTorpaduuecKux METOJIOB aHaM3a TeopeTHYeCKrne OCHOBBI
xpomatorpaduueckux MeTonoB. OOJacTM NPUMEHEHHS XpoMarorpapuyeckux METOJ0B
aHanu3a. Xpomarorpamma. Ilapamerps! ynepxxuBanus. Ou3uko-
XMMHMUYECKHE  OCHOBBI  Xpomartorpaduueckoro  mponecca. Kiaccupukauus  MeTonoB
XxpomaTtorpauu 1o arperaTHoMy COCTOSIHMIO (a3, IO MEXaHHU3MY pa3lielieHus U CHocoOy
obopmiienust mporiecca. OcHOBBI  xpomatorpadudeckoro pasaeneHus. Koadduuuent
pacnipenenenus U kodddumuent pazaenenus. OcHOBHOUM 3aKkoH Xxpomartorpaduu. BzanmocBszb
(GopMbl BBIXOJHOW KpHUBOM M HM30TEPMbl COpPOLIMM B KOJOHOYHON Xpomarorpaduu,
AQHAJIUTUYECKUI AacleKT 3TOW 3aBUCUMOCTH. DakTOpbl, BIMUAIOIIME HA CKOPOCTh JIBHIKEHUS
xpomatorpaduueckoil 30Hbl. Teopusi TeopeTHUeCKUX TapenoK. TeopeTudeckas Tapeska.
BricoTa, skBHUBaJIeHTHasi TeopeTHYecKoW Tapenke. KuHernueckas Teopus Xpomatorpadumu.

132



VYpasuenue Ban-Jleemtepa. Kpurepun »sddextuBHOCTH XpoMaTorpaguveckoro Imporecca.
Crenenp paszneneHuss U KpuTepuid cenekTuBHOCcTU. Kputepuit pasnenenus. OnTuMu3aius
MIPOLIECCOB pa3/IelIeHUsI CMECEN BEIIECTB.
3.2. T'a30uiKOCTHAs: XpoMaTorpadusi.
OOmass xapakrepucTuka Meroja. llpuHuunuanpHas cxema Tra3oBoro xpomartorpada.
YcTpolicTBO M HazHayeHWe y370B  xpoMmartorpada. TpebGoBaHus, mnpeabsBiseMble K
HENOJBWKHON M mojABWXKHOHN (azam. Jlerekropsl, ux Kiaccuukanus U TpeOOBAHUSA K HUM.
Mertoipl naeHTU(UKALMY BEIIECTB B Ta30BOM XxpomaTorpaduu. JIuneitHble u norapudmuueckre
UHJEKCHl yaepkuBaHus. KoppensiuoHHble ypaBHEHHUS: CBS3b IapaMETPOB YACPKUBAHUS
KOMIIOHEHTOB C UX (U3MKO- XUMHUYECKMMHU cBoiicTBamMu. KauecTBeHHBIH aHamu3 1O
jJorapu@mMuueckuM uHAeKcaMm yraepkuBanus KoBaua. MeToapl KOJIMYECTBEHHOIO aHalU3a:
MeTOJ aOCONIOTHOM TIpaJyHMpOBKH, METOJl HOPMHUPOBKH, METOJ BHYTPEHHErOo CTaHJapTa.
[TonpaBouHble KO3 (GUIUEHTH! K IUIOMIAIAM MUKOB. [IprMepbl NpakTUYeCKOro MCHOJIb30BaHUs
ra3zoBoil xpomaTorpaduu.
3.3. XKunkocTtHas xpomarorpadusi.
Knaccudukanuss MeTonoB KUIKOCTHOM Xpomarorpaduu. PacnpenenurenbHas OymaxcHas
xpomatorpadus. OcHoBbl OymaxkHoW xpomarorpaduu. IlogBuxHas M HenoJaBHXKHAs (asbl.
MuxkcoTponHelid  psin pactBoputeneil. TpeOoBanuss K Xpomarorpaduueckoir Oymare.
Xpomarorpadpuueckue mapameTpbl. TUIBI XpoMaTorpaMM: OJHOMEpHas, JByMEpHasi, Kpyrosas,
anekTpodopernueckas. Meroa oOpamieHHbIX ¢a3. 3aBUCHMOCTH (OPMBI MATHA OT BHUAA
M30TEPMBI pacrpeaeneHus. Meroapl uAeHTU(PUKAIMK BEIIECTB Ha OyMa)KHOW XpoMaTOrpaMMe.
KonunuecTBeHHbIll aHanu3 B Meroze OymaxkHOW xpomatorpaduu. JlocToMHCTBa U HENOCTaTKU
Meroaa. O6mnacte npumenenus. Ocobennoctu BOXKX. IlpunnunuanbHas cxema >KUIKOCTHOTO
xpoMartorpada Beicokoro maBieHus. Tumnbl perekropoB B BOXKX. XXuakocTHo-ancopOiimoHHas
BOXX. HopmanbHo-(a30oBbiii u o0paiieHo-¢Ga30oBblii BapuaHTbl: COPOEHTHI, 3JIIOEHTHI,
pazaernseMble BelecTBa. TUmbl B3auMoIeHCTBUSL COPOEHT-BEILIECTBO, COPOECHT-AIIIOEHT, IHOCHT-
BemectBoO B BDXX. VYpasuenune Kuokca. daktop emMKOCTH, €ro (U3WYECKUA CMBICT.
I'paguentHoe amoupoBanue. BnusHue 3¢ hekTUBHOCTH, CENEKTUBHOCTU U €MKOCTH KOJIOHKU Ha
paszzeneHue CcMeced aHaJu3MPYeMBIX BEIIECTB. METONbl HACHTU(PUKAIUKA BEIIECTB |
KOJIMYECTBEHHOT'0 aHaJln3a
B BOXX. [locrounctBa u Hemocratku BDOXKX. [Ipumepsl npakTH4ecKoro HCIOJIb30BAHUS
B2XX B ananusze.
3.4. Monoob6menHast xpomaTtorpadusi.
CymHocTs MeToaa. TpeboBaHUsl, TPEeIbABISEMbIE K PEAKIUSIM HOHHOrO ooMeHa. OcoOeHHOoCTH
noHooOMeHHON Xxpomarorpaduu. MonooOmenHoe paBHoBecue. KoHcTaHTa HOHHOrO OOMeEHa.
N3otepmbl HMOHHOrO oOMeHa. BinsHHME KOHCTaHTBI MOHHOTO OOMeHa Ha (GOopMy H30TEpPMbI
nonHoro oomena. Kosdpdumuent cenexkrupHocTr. CHHTETUYECKHE HOHOOOMEHHUKH, KATUOHUTBI
n anuoHuThl. Knaccudukauus u cpoiictBa. CopOuUOHHBIE pslbl. Buabsl 0OMEHHONH eMKOoCTU
MOHOOOMEHHUKOB. BbIOOp ONTUMAaNbHBIX YCIOBUNH HOHOOOMEHHOTO pa3/eieHHs] BEIIECTB.
[Ipumenenre HMOHOOOMEHHON XpoMarorpaguu B aHAJUTHUYECKOH XUMUU OPraHUYECKUX U
HEOPraHMYECKUX COEIUHEHMI: pa3/ieleHHue, OYMCTKa, KOHIEHTpupoBaHue u T.1. IIpumepsl
MPUMEHEHHs] HOHOOOMEHHOW XpomaTorpaduu B TEXHOJIOTMYECKUX Ipoleccax. MoHHas
xpomatorpadus. biok-cxema noHHOro xpomarorpada. Pazgensroniue u KOMIEHCALIMOHHbBIE
KOJIOHKH. JleTexTopsl. IIpuMeHeHrne B aHAIUTUYECKOM XMMUHU. AHAIMUTHYECKHE BO3MOXKHOCTH
METO/1a.
3.5. I'enb-xpomaTorpadus.
[Tonmwxnas u HenoaBwkHas ¢as3pl. OOmee ypaBHEHHE, OINUCHIBAIOIICE TIPOIECC Tellb-
xpomatorpaduu. CopOentsl. OOwuii, BHEIIHUI U BHYTpeHHHH 00beMbl rensd. Ilapamerpsl
ANIOUpOBaHus. Brlpakenue ans kKodQPUIMEHTa pacrupefeseHuss U KOHCTAHTbl JOCTYIMHOCTH.
BosmoxHocTu renp-xpomarorpaduu. Ipumeps! npakruyeckoro ucnoibzoBanus. TCX

Pazoen 4. Cospemennvie memoowl ananusa.
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ABTOMAaTHMYECKMI W  aBTOMAaTU3MPOBAHHBIM AHAINW3: LMW MW 3adadd. J{MCKpeTHbIe
ABTOMAaTHYECKHE aHanu3aTtopel. [IpuHOKN NEMCTBUSA, NJOCTOMHCTBA M HeAocTarku. IIporounsie
METO/Ibl aHAM3a PacTBOPOB. HenpephIBHBIN MPOTOYHBIM aHAIN3 U MPOTOYHO-MHKEKIIMOHHBIN
aHaJIM3.

Hpyrue Mmeroapl aHaim3a. Macc-criekTpomerpudyeckue MeToibl. CylHOCTh MeToda. AHauu3
OpraHMYECKUX BEIIECTB. DJIeMEHTHbIN aHan3. [IoHsATHE 0 HEUTPOHHO-AKTUBAIMOHHOM aHAJIU3E.
[lonsitue o0 wumMmyHo-(epmeHTHOM aHanuze. [lonstue o wmeromax WK-cnexrpockonuu.
VYanbprpodunbrpanus, GuoTanus, KanmuIspHbIi s5ekTpodopes. PerynupoBanue aHaIMTHYECKUX
CBOMCTB HaHOOOBEKTOB (CEIEKTUBHOCTb, YYBCTBUTEIBHOCTD,...) [I[puMeHeHe HaHOMaTepuaioB
U HAHOYACTHULl, HAaHOTPYOOK B KauecTBE CEHCEOMJIN3aTOPOB, KOHIIEHTPATOPOB, IMOJIOKEK B
OXMA u np. [IpuMeHeHre HAHOTEXHOJIOTHI B aHAJIN3E.

4. O0beM yueOHOM THCHMIIHHBI

O0beM TUCIUTUTHHBI
Bunpl yue6HOM paboThI
3E Axapn.y. Actp. 4.
OO0mast Tpy10eMKOCTb JMCHUILIMHBI 110 y4eOHOMY 5.0 180 135
IJIAHY
KonrakTHasi padoTa — ayIMTOPHBIE 3aAHATHSA: 1,78 64 48
Jlexuuu (JIek) 0,89 32 24
[Ipaxtuueckue 3anstus (113) 0,89 32 24
CamocrositesbHas padora (CP): 2,22 80 60
KonrakTHas camocrositenbHas pabota 599 - -
CaMoCTOSATENbHOE U3YUYEHUE PA3/IEI0B AUCHUIIIMHbI ’ 80 60
Bua koutpoas:
OK3aMeH 1,0 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus L0 0,4 0,3
[ToaroroBka K sK3amMeHy ’ 35,6 26,7
Buja nToroBoro KOHTpoOJIA: JK3aMeH
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AHHOTANUA padoyeil MPOrpaMmMbl AUCHUIIMHbBI
«O01Iag XuMH4YecKas TeXHOJIOT s

1. Heas aucuunjauHbl — GopMuUpoOBaHUE 3HAHUM B 00JIACTH peaTu3alli XUMHKO-
TEXHOJIOTHYECKHX TPOLECCOB C Y4ETOM (PU3UKO-XUMHUYECKUX OCOOEHHOCTEH MpPOTEKAIOUINX
peakuuii, BbIOOpPa ONTUMAIBHBIX YCIOBUN pPEATU3yeMbIX IPOLIECCOB, BbIOOpa A(PPEKTUBHBIX
peaKTopoB, MPUOOPETEHHS] HABBIKOB B COCTABJIEHUU MaTepUalbHBIX M TEIUIOBBIX OaJaHCOB, B
pacuere MpPOLECCOB U PEAKTOPOB Ha OCHOBE MAaTEMaTHYECKOIO0 MOJEIMPOBAHUS, MOIY4YEHUs
3HaHMUH B 00sacTu pa3paboTKU 3Heprocoeperamnux XuMuKo-Texojgoruueckux cucreM (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUN HA IPUMEPE COBPEMEHHBIX ITPOU3BOJICTB.

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

Obnadams CIeNyONMMA KOMIIETECHIIUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

[1K-4.1, I1K-4.2, TIK-4.3.

3names:

— OCHOBBI TEOPUH XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO MCCIIEIOBAHNS B3aUMOJCHCTBHSI XUMUYECKUX NIPEBPAILECHUN U SIBJICHUN
IIEpeHoca Ha BCEX MACIITa0HBIX YPOBHSX;

— METOJMKY BbIOOpa peakTopa U pacuéra npoiecca B HeM;

— OCHOBHBIE PEaKIIMOHHBIE MPOIIECCH] U PEAKTOPhl XUMHUUECKONH U OMOTEXHOJIOTHH;

— OCHOBHBIE ITPUHIIMIIBI OPraHU3alid XUMHUYECKOTO MPOU3BOJCTBA, €r0 UePapXUUECKYIO
CTPYKTYPY, METObI OLIEHKH 3(h(PEeKTUBHOCTH IPOU3BO/ICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemo:

— paccYuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUUYECKOTO IpoIIecca;

— BbIOpaTh palMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JAHHOTO MIPOIYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH IPOU3BOJICTBA;

— BbIOpaTh 3((HEKTUBHBIN TUI PEAKTOPA;

— IPOBECTH PacUeT TEXHOJIOTMUECKUX IMapaMeTpoB Ui 3a/laHHOTO MpOoIiecca;

— OIpEAETUTh MapaMeTpbl HAWIy4llled OpraHUu3aluy Npolecca B XUMHUYECKOM PEAKTOPE.

Braoemy:

— MeToJJaMH aHaliu3a 3p(EKTUBHOCTH pabOThl XMMHUECKUX MPOU3BO/ICTB;

— METOJJaMH pacyeTa U aHalli3a [POLIeCCOB B XUMUYECKUX PEAKTOpax, ONpeesIeHus
TEXHOJOTMYECKUX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pa3nes 1. XuMnueckasi TeXHOJIOTUSI H XMMHYeCKOe NPOU3BOACTBO.

1.1. OcHOBHBIE OnIpee/IeHUs U I0JIOKeHUS.

Xumuaeckasi TeXHOIOTUsI. OOBEKT XMMUYECKON TEXHOJIOTHH. MeXOoTpacaeBol XapakTep
XUMHUYECKON TEXHOJIOTMH. Pa3BUTHE XMMMUYECKHUX MPOU3BOACTB MU XUMHYECKONW TEXHOJIOTHH.
MecTo XUMHUYECKOM TEXHOJIOTUH B IPOMBILUIEHHON cepe U METOJ0B XUMUYECKON TEXHOJIOTUN
B HEXMMUYECKUX OTpacisix HIpOMbIIIIEHHOCTH. CHCTEMHBIM aHalu3 CIOXHBIX CXEM U
B3aUMOJICMICTBUI 3JIEMEHTOB CXEMbl — IMOHSITHE M COJEpk’aHue Meroja. Duzndeckoe u
MaTeMaTH4eCKOe MOJEIMPOBAHNE, OTIPECIIEHNE U OCHOBHbIE MOHSITHS, UX MECTO B MHKEHEPHO-
XUMHUYECKUX HUCCIENOBaHUAX M  pa3paboTkax. MecTto U 3Haue€HUWE HATypHOIrO U
BBIYUCIIUTENIBHOTO 3KkciepuMenTa. Comepkanue 1 3aa4i y4eOHOTo Kypca.

1.2. XuMu4eckoe npou3BoaACTBO.

[lonsiTHE 0 XUMHYECKOM HPOU3BOACTBE. MHOTO(QYHKIHOHAIBHOCTE XUMHUYECKOTO
npousBojicTBa. OOmas CTPyKTypa XHMHMUYECKOIO Mpou3BojAcTBAa. (OCHOBHBIE IOJICUCTEMBI
XUMHYECKOTO Tpou3BOACTBA. (OCHOBHBIE TEXHOJOTMYECKHME KOMIIOHEHTHI XUMHYECKOIO
IIPOU3BO/ICTBA.
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KauecTBeHHbIE M KOJIMUYECTBEHHbBIE [TOKA3ATEIN XUMUYECKOTO IMPOU3BOJICTBA: TEXHOJIOTHUYECKHE,
SKOHOMMYECKHE, IKCIUTyaTalllOHHBIE, COLIUAJIbHBIE.

1.3. CoipbeBble pecypchbl, BOAa U JHEPIrUsl B XUMUYE€CKOM IPOU3BOACTBE.

Knaccugukanusi CbIpbeBBIX PECYpCOB IO pPAa3JIMYHBIM IMpU3HAKaM — (Ha30BOMY
COCTOSIHUIO, IPOUCXOKJIECHUIO, HCTOYHUKaM. MMHHepanbHOE ChIpbe (pyabl U TOJIE3HbIE
HCKOIIa€Mbl€), OpraHMYecKOe MPHUPOJHOE ChIphe (TOPIOYME HCKONAEMBbIE), PACTUTENbHOE U
KUBOTHOE CHIPbE, BTOPUYHOE ChIPbE€ — WX HCIIOJIB30BAHHME M NyTU mepepaboTku. OCHOBHbBIE
crocoObl EPBUYHOM 00paOOTKH CHIPbsI (0OOTaIeHne, OYnCTKa, MOArOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). IloHsiTHe, CYIIHOCTP M NpPHUMEpHl YIIYOJIEHUS HCIOJIb30BAHUS CBIPBS,
KOMOMHUPOBAHUS POU3BOJICTB U KOMILJIEKCHOM MEepepabOTKU ChIPbSL.
3HaueHUWe M UCIHOJb30BaHHWE BOJbl B XHMHUYECKUX IHPOU3BOJCTBAX. VICTOYHHKM BOJIBL
TpeboBanusi K TEXHOJOTUYECKOW W ObITOBOM Boje. [IpomblmiieHHas MOArOTOBKA BOJABI U
METO/Ibl €€ OYMCTKH OT mpumeceil. OCHOBHbIE METO/Ibl KOHTPOJI KayecTBa BOJIbl. DKOHOMUS
BOJIONIOTPEOJICHHS B TPOU3BOACTBE. BOI00OOPOTHBIE CHCTEMBI.

Bunel ¥ HUCTOYHMKM SHEPruM B  XUMHMYECKOM MPOMBINIJIEHHOCTH. Maciradbl
noTpebyieHuss U CcrnocoObl yMEHBUIEHHUS 3HepreTuyeckux 3arpar. CymHOCTh M IpUMEpPhI
pereHepany U peKylnepanuuud SHEpPrud. OHEProTeXHOJOIMYEeCKHe CHUCTeMbl. BTopuuHbie
SHEPreTUYECKHUE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB M PEAKTOPOB.

2.1. OcHOBHBIE ONpeesIeHUs U MOJT0KeHH.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX IpeBpalieHU I -
CTEXMOMETPUYECKUE, TEpMOJUHAMHUUYECKue, KuHeThyeckue. [lokazarenn  XMMHUYECKOTO
MIPEBPALLEHUS — CTENIEHb MPEBPALEHUS, BBIXO NPOAYKTa, MHTErpaibHas U tuddepeHnranbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIMH U NPEBPAILEHUS PEareHTOB.

2.2. XuMHu4yecKue nmpouecchbl.

Onpenenenue. Kiaccupukanys XMMHUYECKUX MPOIECCOB MO Pa3IMYHBIM MPU3HAKAM —
XUMHUYECKUM (BUJ XUMHUYECKOM pEaKIUH, TEPMOJUHAMUYECKHE XapaKTEPUCTHUKH, CXeMa
npeBpaleHuil) U (a30BbIM (YUCIIO U arperaTHoe cocTosiHue ¢as).

I'omorenHsIil xumuueckuid mpouecc. Onpenenenue u npumepsl. BiusHue XuMudyeckux
MIPU3HAKOB U YCIIOBUI MTPOTEKAaHUs Ipoliecca Ha ero rnokasareiau. CrnocoObl MHTEHCU(DUKALIUH.
[lonsiTne onTuManbHbIX TeMmieparyp. ONTUManbHbIE TeMIepaTypbl Ui OOpaTUMBIX U
HEOOpaTUMBIX 3K30- U SHJIOTEPMUYECKUX PEAKIIHII.

I'ereporennslil (HeKaTaIUTUYECKUI) XUMHUUECKUN mpouecc. OnpeneneHue U MpuUMepsI.
CrpykTypa mporecca u ero cocrapisiromue (craguu). Habmrogaemass cCKOpOCTh XUMHUYECKOTO
npespaieHus. O0nactu (pexuMbl) IPOTEKAHUS pOLEcca, TMMUTUPYIONIAs CTaAUS.

['eTeporennsiii xumMuueckuii mporecc '"raz (kuakoctb) - TBepmoe". OOoCHOBaHWUE,
MMOCTPOCHUE M aHAIN3 MAaTEeMAaTHUYECKOW MOJIETTH ISl PEaKIIuid TOpeHHs (MOETh "COKMMAIOIAsICS
chepa") m TOmOXMMHUUECKOW (Momenp 'Cc HeB3ammoAeucTByromuMm sapom"). HaGmromaemas
CKOPOCTb TpEBpAllEHUsl, BpeMsl MpPEBpallleHus M MyTH HHTEHCU(PUKAIUHU Uil PA3IUYHBIX
oOnacTeil MpoTeKaHus Mpolecca.

I'ereporennslii XxuMuyeckuil mporecc '"ra3 (KUAKOCTb) - KHJAKOCTH". OOOCHOBaHWHE,
MIOCTPOCHHE M aHalIu3 MareMarudeckod mojenu. HaOmromaemass CKOpOCTh HpeBpalleHUs U
obnactu nporekanus npouecca. [lyru uurencudukanyuu Juist pa3iIuyHbIX PEKUMOB ITpoLecca.
Karanutuueckuit npouecc. Onpenenenue, knaccudukanus, TpuMepsl. ['eTeporeHHbli KaTamus
Ha TBepAoM KaTtanuzarope. OOOCHOBaHUE, TOCTPOCHUE M aHAJIW3 MaTEMaTHMYecKON MoJenu Ha
KaTaJUTHYECKON MOBEPXHOCTH W B MOPHUCTOM 3€pHE Karanuzaropa. Habmromaemast ckopocTh
npeBpaieHuss U oOnacTu mnpoTekaHusi mnpouecca. CTeneHb HCMOJIb30BaHUS BHYTPEHHEH
noBepxHocTU. [Tyt nHTEHCHUPUKAIIMN KaTAIUTUYECKUX IIPOLIECCOB.

2.3. XMMHYeCKHEe PeaKTopbl.

OnpeneneHve M Ha3HAuYE€HUE XUMHUYECKOIO peakTopa. PeakTopbl B XMMHMUYECKUX U
HEXUMMUYECKUX OTpaciiix MNpoMblluieHHOCTH. OO030p TUMOB XHMHUYECKUX PEaKTOPOB, HX
CTPYKTYpHBIE D3JIEMEHThl (peakLHMOHHas 30HAa, YCTPOMCTBa BBOJAa W BbBIBOJA, CMEIEHUS,
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paszenieHuss U PACIPECICHUS MMOTOKOB, TEIUIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IMPOIECCHI H
SIBJICHUS B HUX.

Cucremaruzanusi MPOIECCOB B XUMHYECKOM PEAKTOPE MO MacmTady WX MPOTCKAHUS:

XUMUYECKas PEaKius, XUMHUYECKHHA TPOlecC B DIEMEHTApHOM O00beMe, TMpOIECChl B
PEaKIIMOHHOM JJIEMEHTE M B PEAaKTOpE B IIEJIOM, UX B3aUMOCBSI3b M HEpapXHuecKas CTPYKTypa
MaTeMaTHYeCKOW MOJenu mpoiecca B peaktope. [Ipumepsl mpoieccoB B pa3iMYHBIX BHAAX
XUMHUYECKUX PEAKTOPOB.
Knaccudukanuss mpomeccoB B peakTopax MO pPa3IMYHBIM IMPU3HAKAM - BUJ XUMHUYECKOTO
mporiecca, OpraHu3ais IOTOKOB pEareHTOB (CXeMa JBIDKCHHS PEreHTOB Yepe3 peakTop,
CTPYKTYpa IMOTOKOB B PEAKIIMOHHOW 30HE), OPraHU3aIHs TeIUIOBBIX TTOTOKOB (TEIIOBOM PEXKUM,
cXeMa TeriooOMeHa), CTallMOHAPHOCTH MpoIecca.

O6ocHOBaHME W TIOCTPOCHHE MAaTEMAaTHUYECKOM MOJIEIM TIpolecca B peaKkTopax
Pa3IMYHOTO TUIIA KaK CUCTEMBbl YPAaBHECHUN MaTEpUaIbHOTO M TEIJIOBOrO OalaHCOB Ha OCHOBE
JAHHBIX O CTPYKTyp€ TMOTOKAa, XUMHYECKUX TMPEBPALICHUSX, SBJICHHUSIX TEPEHOCa TeIia U
BeIleCTBA M HUX B3auMojaeucTBuu. CucreMarusamusi W KiacCU(UKAIUS MaTeMaTUYeCKHX
MoJieJiel MPOIIECCOB B peakTopax.

N3oTepmMuueckre mporecchl B XMMHYECKOM peakTope. BiusHue CTpyKTypbl TOTOKA
(mgeambHOE CMENICHWE W BBITECHEHHWE), CTAI[MOHAPHOCTH mporecca (MPOTOYHBIA U
MEPUOANYECKH ), TapaMeTPOB U YCIOBUM MPOTEKAHUS Tpoiiecca (TemnepaTrypa, KOHIICHTPAIHs,
JaBJeHUEe, 00bEM PEaKIIMOHHOW 30HBI, BpeMs ), BUJIa XUMUYECKON peakIuu (TIpOoCTas U CIOKHAs,
obpatuMasi U HeoOpaTMMas) U €€ MapaMeTpoB Ha MPOUIM KOHICHTPAMA W TIOKA3aTelu
mpoiiecca B peakTope (CTENeHb MpEeBpaIleHUs, BBIXOJ MPOAYKTA, CEICKTUBHOCTH IPOIECCA).
OcHoBbl pacuera mpomecca B peaktope. ComocraBieHne 3()PEKTHUBHOCTH TMPOIECCOB B
peakTopax, ONMMChIBAEMBIX MOJIEIISIMU UICATHHOTO CMEIICHHS ¥ BEITCCHCHUSI.

HewuszoTtepmuueckne mpoiecchl B XMMHUYECKHX peakTopax. OpraHuzamusi TeIIOBBIX
MMOTOKOB U PEKUMOB B XUMHUECKHX peakTopax. Pactpenenenue TeMneparypbl, KOHIICHTPALUN U
CTENEHW TPEBPAIICHUS B PEAKTOpE B pPEKUMaX HACATBHOTO CMENICHUS ¥ BBITECHEHUS,
aguabatuyeckoM u C TermuooOMeHoM. CBs3b TeMIlEpaTypbl M CTENEHW TPEBpaICHUS B
agunabatuueckom mporiecce. ComocTaBleHHE C HM30TEPMUYECKUM pexumMoM. Yucio u
YCTOMYHMBOCTH CTAIMOHAPHBIX PEKUMOB B PEAKTOPAX HACATHHOTO CMEIICHHUS.

2.4. [IpoMbllLIeHHbIEe XHMUYECKHE PeaKTOPbI.

Ha KOHKpeTHBIX mpuMepax MPEeaMETHO PACCMATPUBAIOTCS MPOMBIILICHHBIE PEAKTOPHI
JUTSI TPOBEACHUS TOMOT'€HHBIX, TETEPOTCHHBIX U KAaTATUTHYECKUX MPOIIECCOB — TUITBI PEAKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEPUCTUKH U OCOOCHHOCTH PEKHUMa, 00JIACTH UCTIOTIh30BaHMS.

Pazgea 3. Xummnuyeckoe nNpou3BOJACTBO, KAK XMMHUKO-TEXHOJIOTMYEeCKasi CMCTEMA.

3.1. CTpyKkTypa M onucaHue XHMUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XUMHYECKOE IMPOU3BOJICTBO KaK XUMHKO-TexHojoruueckas cuctema (XTC). Ilonstue
cucteMel M XTC. CocraB XTC: »jaeMeHTBI, CBI3HM, HIOACHUCTEMBL. OJJaeMeHTH XTC,
KJaccu(uKaiuys 1mo BUAY MPOILECCOB U Ha3HAYCHUIO. TexXHOoIorudeckue cBsi3u anemMeHToB XT1C
(morokwm). IlocnemoBarenbHas, mapajuielibHas, pa3BETBICHHAsA, IOCJIEI0BATEILHO-00BOHAS
(6aitmmac), oOpatHast (PEIUKIT) TEXHOJIOTHYECKHE CBsI3U. IX cCXeMbI M Ha3HAUYCHHUE.

Onucanne XTC. Buasr moneneit XTC - onucarensubie U rpaduyeckue. OnucarenbHbIe
MOJIETM - XHMHUYECKash CXeMa U MaTeMaThdeckas Mojenb. [paduyeckue wmoaenud -
(yHKIHMOHANIbHAS, TEXHOJOTHYECKasi, CTPYKTypHas M JApyrue (CIeIHalbHbIE) CXEMBI.
Haznavenue, npuMeHeHNE U B3aMMOCBSI3b MO/IEIICH.

3.2. Ananus XTC.

[Tonsarue, 3amaunm u pe3ynapTaThl aHammza XTC - cocrosiuue XTC, maTepualbHBIA U
TEIJTOBOM OaslaHChl, TOKA3aTeM XUMHYECKOTO TTPOM3BO/ICTBA.

CpoiictBa XTC kak CHCTEMBI: B3aUMOCBS3aHHOCTh DPEKHUMOB 3JIEMEHTOB, pa3Iudue
ONTHUMAIBHOCTH JJEMEHTa OJWHOYHOTO M B CHCTEME, YCTOMYMBOCTh M CYIIECTBOBAaHHUE
CTAIMOHAPHBIX PEKUMOB U JIp.
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MarepuanbHblil U TEIUIOBOM OanaHchl. MeToiMKa COCTaBJICHUS U pacueTa MaTepralIbHbIX
n temioBbix OamancoB XTC u ee momcucreM. OcoOeHHOCTH pacyeTa OajlaHCOB B CXeMax ¢
perukiioM. GopMbl TIpeICTaBICHHS O6amaHCcoB (TabIUIIBI, AUATPAMMBI U JIp.).

MarepuanbHblii  OamaHc  JUIsi MAacCOOOMEHHBIX U pPEaKUUMOHHBIX  3JIEMEHTOB.
Hcnonb3oBaHUE CTEXMOMETPUYECKHX, TEPMOJAMHAMUYECKUX M MeX(]a3HbIX OalaHCOBBIX
cooTHoweHuH. CTeneHb UCII0JIb30BAHUS ChIPEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTUYECKUH (110 MOJHOM SHEPruu) U 3KCepreTUYecKuil OanaHchl U
KIIJI. Ix conocraBienue u ucnoiab3oBanue B aHammze X TC.

3.3. Cunre3 XTC.

[lonstne u 3amaum cuHTe3a XTC. OcHoBuble st1anbl paszpabotku XTC. Pousb
MaTeMaTUYECKUX U 3BPUCTUUYECKUX METOJIOB.

OcHoBHble koHUenuuu IMpu cuHTe3e XTC: NOJHOE HCNOIb30BAaHUE CBHIPHEBBIX WU
SHEPreTUUECKUX PECYPCOB, MUHUMM3AIUS OTX0/I0B, ONITUMAJILHOE MCIIOIb30BaHHUE aliapaTypbl.
Ux coxepxanue u crocoObl peanuszanuu. KoMOWHHpOBaHHbBIE MPOU3BOJICTBA, COBMEUICHHbBIE
MIPOLIECChl, BTOPUYHBIE SHEPreTUYECKHE PECypChbl, HHEPrOTEXHOJOTMYECKHE CHCTEMBI,
nepectpanBaemMble XTC, 3aMKHYTbIE, MaJIOOTXOHbIE TPOU3BOJICTBA - UX HMOHSITHSI, 0COOEHHOCTHU
U IPUMEHEHHUE.

OfHOPOJHBIE TEXHOJOTMYECKHE CXEMbl: CHCTEMa pPEKYyNepaTUBHOIO TEMJI00OMEHa,
CUCTEeMa pa3JieIeHUss MHOTOKOMIIOHEHTHOM CMecH, cucTeMa peakTopoB. OCHOBBI MIOCTPOEHUS X
ONTUMAJIbHOU CTPYKTYpPBI

Pa3nes 4. [lpoMbinuieHHBbIe XHMHYECKHE IIPOM3BO/ICTBA.

XUMHYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO KaK peajau3alus W3Y4EeHHBIX
TEOPETUYECKUX OCHOB XHMMHUKO-TeXHoJornyeckux mpoueccoB U XTC, koHUenuuii nocTpoeHus
BeicOKOA(PexTuBHONM XTC. OCHOBHOW akIEHT JenaeTcs Ha (PU3MKO-XUMHUYECKUE OCHOBBI
KOHLIETIIIMM TOCTPOCHUS TEXHOJIOTUYECKOM CXeMbl TPOU3BOJCTBA U €r0 IOJCHCTEM.
[IpousBoacTBo cepHOil kuciotel. [IponsBoncTBO ammuaka. [IpoM3BoACTBO a30THOW KHUCIIOTHI.
[IpousBocTBO cTHPOIA.

Pa3nen 5. CoBpeMeHHbIe TeHAeHIMU B PA3BUTHH XUMUY€CKOH TEXHOJIOTMH.

Tekyliee cocTosIHME XUMHUECKON MPOMBIIIIEHHOCTH B MUPE U TEHJICHIIUU €€ Pa3BUTHUSL.
[lepcrieKTHUBHBIE HCTOUHUKHU ChIpbsl U SHepruu. Kiacrepusanus XMuMHUECKON MPOMBILIIIEHHOCTH.
CoBMmenieHHble Mpolecchl. ['MOkMe U mepecTpauBaeMble TEXHOJOTrHYeckue cxembl. HoBbie
XUMMKO-TEXHOJIOTHYECKHE MPOLIECCH U CIIOCOOBI MOTydeHHs MPoAyKTOB. HaHoTexHomor 1.

4. O0béM yueOHOI TMCUMILTUHBI:

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
Y, 4.

O01mas TpyA10eMKOCTh JUCHMIJIMHbI 7 252 189
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 2,22 80 60
Jlexuun 0,89 32 24
[TpaxTnueckue 3ansatus (113) 0,89 32 24
Jlaboparopusie pabots! (JIP) 0,44 16 12
CamocrosiTeJibHAs padoTa 3,78 136 102
CaMOCTOATETFHOE U3YUYCHUE PA3/ICTIOB AUCITUTIIMHBI 3,78 136 102
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMeKyTOUYHAsI ATTECTaIMs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Bua uToroBoro KOHTpoJIf IK3aMeH
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AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«Cucrembl ynpaBJieHUs XMMHKO-TEXHOJIOTHYEeCKHUMH MPOLecCaMu»

1. Heap nucuMnanHbI — 1aTh 0a30BbI€ 3HAHUS 110 TEOPUU CUCTEM YIPABICHUS] XUMHKO-
texHojoruyeckumu mnpoueccamu (CY XTII), npuBuTh HaBBIKM M YMEHHUS aHaJlM3a CBOWCTB
XTII, kak OOBEKTOB YIpaBICHUS U MPAKTUYECKOTO IPUMEHEHHUS TEXHUUYECKUX CPEICTB
yIpaBJICHUS.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqaloumiflm HOJIZKCH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U WHIUKATOPaMHU X JTOCTHKCHHUS:

[1K-4.1, I1K-4.2, TIK-4.3.

3names:

— OCHOBHBIE MTOHATHSI TEOPUU YIIPaBJICHUS,;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB yIIPABICHUS;

— OCHOBHBIE BHJbI cHCTeM aBTomaTuueckoro ympasieHuss (CAY) U 3aKoHBI
pEryinupoBaHus;

— TunoBble CAY B XUMHUYECKOM MPOMBIIIIEHHOCTH;

— METO/Ibl U CPEJCTBA U3MEPEHMSI OCHOBHBIX TEXHOJOTMYECKHX TapaMeTPOB;

— ycroitunBocts CAY;

— OCHOBHBIE TOHATUSA O HenuHerHbix CAY, penedHbBIX cucTeMax, JOTHYECKUX
QIrOpUTMax yNpaBieHUs, aJallTUBHBIX U ONTUMAJIbHBIX CHUCTEMaX YIIPABICHUS.

Ymemy:

— OINpEAENATh OCHOBHbIE CTAaTUYECKHME U JAUHAMUYECKHE XapaKTEPUCTUKH OOBEKTOB
YIPABJICHUS;

— BbIOMpATh PallMOHAJIBHYIO CUCTEMY PETYINPOBAHUS TEXHOJIOTHYECKOTO MPOLIECCa;

— olLleHuBaTh ycToitunBocTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Ast AuarHocTuku XTI

Braoemy:

— METOJJaMi TEOPUH aBTOMATUYECKOTO PEryJInpOBaHUs, OpraHU3aluu U pacuéra CUCTEM
ONTUMAJILHOTO YIPaBIEHUS IPOLECCAMU XUMUYECKONW TEXHOJIOTHH.

3. Kparkoe cogep:xaHue JTUCUMIIIMHBI:

Paszpnen 1. OcHoBHBIE NOHATHS ylnpaBJieHHA XMMMKO-TEXHOJIOTH4eCKUMHU
NpoueccamH.

3HaueHue aBTOMATUYECKOI0 YIPaBIEHUS JUIsl Pa3BUTUS XUMUYECKOW MPOMBILIIIEHHOCTH.
OcoOeHHOCTH  yIpaBJI€HUS XMMHYECKUM MPEIIPUSITUEM U  XUMHUKO-TEXHOJOTHYECKUM
npoueccoM. TeXHUKO-3KOHOMUYECKHH A(PQEeKT BHEAPEHHs aBTOMATHU3UPOBAHHBIX CHCTEM
ynpaBieHusi. Ponp cuctem ympaBiieHHsT B 0OCCIEYCHHH O€30MacHOCTH XHMHUYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYykaroen cpeapl. OCHOBHbIE TEPMUHBI U ompenenenus. Mepapxus
ynpasieHusi. OCHOBHbIE NpPHUHLUIIBI YyrOpaBieHus. Kinaccudukanus cucteM ynpaBlieHUs
OynkunoHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrnpaBiaeHUs.

Paspnen 2. OCHOBBI TEOPUM ABTOMATHYECKOI'0 YIIPABJICHUS.

Maremaruueckue moaenu CAY. lunamuueckue xapakrepuctuku CAY. Mcnosp3oBanue
oTepaoHHOT0 ncuuciaeHus i ananmza CAY. TunoBsie nuHaMHYeCKUe 3BeHBs. BpeMeHHbIe
U YacTOTHBIE XapaKTEPUCTUKH. OKBHUBAJCHTHbIE IPeoOpa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocTh nuHeHBIX CAY ¢ oOpartHoil cBs3blo. Kitaccuukanus U OCHOBHbIE CBOMCTBa
00BEKTOB YyIpaBieHHs. MeTo/bl OIpeaeseHUs] CBOMCTB O0O0BEKTOB yrpaBieHHs. OCHOBHbIE
3aKOHBI PETyAUpPOBaHUs. PeryiasTopsl Ha OCHOBE UCKYCCTBEHHbBIX HEUPOHHBIX ceTeil. L{udposbie
u poOacTHbIE CHUCTEMBbl yIlpaBieHHs. BpiOop 3akoHa peryiMpoBaHUsSl W OINpejesieHue
ONTUMAJIbHBIX TAPAMETPOB HACTPONKU MPOMBILUIEHHBIX PETYISTOPOB.

Paszpen 3. U3MepeHne TEXHOJOTHYECKHX IMapaMeTPOB XHMHUKO-TEXHOJIOTHYeCKOIro
npouecca.
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l'ocynapctBeHHast cucrteMa MPOMBILUIEHHBIX HPUOOPOB M CPEICTB aBTOMATHU3ALMH.
OcHOBHBIE TEpPMHUHBI M oOIpeaenaeHus Merpojiorud. Meroasl u3Mmepenuil. Cpencrtsa
U3MEpPUTENbHON TEXHUKHU, HUX CTaTHYECKHMe M JuHamudeckue cBoicTBa. llorpemHoctu
m3mepeHuit. CrocoObl nepenaun uHGoOpMaIMu Ha paccrosiHue. OpraHu3anus TUCTAHITMOHHOM
muarHoctTukn  XTII. M3mMepeHue OCHOBHBIX TEXHOJIOTMYECKUX I1apaMETpPOB: JIaBJICHHS,
TEMIIEpaTypbl, pacXxoJa U KOJMYECTBA, YPOBHS KUAKOCTU M CHIIYYMX MaTepUalOB, COCTaBa U
(U3UKO-XMMUYECKUX CBOMCTB BEILLIECTB.

Paznen 4. OcHOBbI NPOEKTHPOBAHUSI ABTOMATHYECKHUX CHCTEM YIpaBJIeHUS
XMMMKO-TEXHOJIOTHYeCKHUMH MPOLeCcCAMU.

OcoOennoctu ynpaBinenuss XTII. PerynupoBaHune OCHOBHBIX —TEXHOJIOTHYECKHX
IapaMeTpoB: pacxoja, JaBieHUs, TemmepaTypbl, ypoBHs, pH. Texunuueckue cpencrtsa CAY.
OcHOBHbIE PA3HOBUAHOCTH YIPABJSIIOMIMX YCTPOMCTB. THINBI, XapaKTEpUCTUKH U pacuér
HCIIOJIHUTENBHBIX MEXaHU3MOB U PETYIUPYIONINX opraHoB. OdopMiieHHe MPOEKTHOTO 3aAaHUS
Ha aBTOMAaTHU3allMI0 TEXHOJIOTWUYECKOro mpoliecca. BpiOop Touek H3MEpeHUs, KOHTPOJI,
yIOpaBIs€MbIX [apaMEeTpOB M  YHPAaBIAOMUX Bo3aedcTBUN. CTaHIapThl W YCIOBHBIE
o0o3HavueHus ISl TexHoJorndeckux cxeMm. OcHoBHble cBeneHus 00 ACY TII B xumuyeckoit
npoMmbinieHHocTu. [lpumepst ACY TII B xuMuyeckoil mpoMblieHHOCTH. OCHOBHBIE BBIBOJIbI
o kypcy. CoBpemennsie TeHaeHIMU B pazputiu CY XTII.

4. O0béM yueOHOI TMCUMITHHBI:

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
Y, 4.

O01mas Tpya10eMKOCTh JUCUMIJIMHbBI 7 252 189
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 2,22 80 60
Jlexuun 0,89 32 24
[Tpaxtuueckue 3anstus (113) 0,89 32 24
Jlaboparopusie paboTs! (JIP) 0,44 16 12
CamocrosiTeJibHAs padoTa 3,78 136 102
CaMoCTOsATETFHOE U3YUYECHUE PA3ICIIOB UCITUTUIMHBI 3,78 136 102
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMeKyTOUYHAsI ATTECTaIMs 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Bua uToroBoro KOHTpoJIA IK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«30H10Basi MUKPOCKOTUSD)

1 eab AuCHMIUIMHBI — (OPMUPOBAaHUE y OOYYArOMIMXCS 3HAHMM O CKaHUpPYIOLIEH
30HJIOBOM MHUKPOCKOTIMH, €€ TEOPETHYECKHMX OCHOB, MPHUHIIUIIOB PAOOTBI M BO3MOXKHOCTH
KCIMOJIb30BAHMS JUISl aKTYaJIbHBIX 33/1a4 HAHOTEXHOJIOTMUA U HAHOMATEPHUaJIOB.

2 B pe3yJsbrare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS 10JIKEH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

IIK-2.1; TIK-2.2; TIK-2.3

Buame:

- KJ1acCU(UKAIUIO METOJIOB CKaHUPYIOIIECH 30HI0BOM MUKPOCKOIIHH;

- YCTPOWCTBO, MPHUHIUI PabOThl W (U3UYECKHE OCHOBBI CKAaHUPYIOUIUX 30HIOBBIX
MHKPOCKOIIOB;

- TPUHUHUINBI peaju3alid aTOMApPHOIO pa3pelieHus B CKAHUPYIOIMIHX 30HIOBBIX
MHKPOCKOMaXx;

- 00IIMe TIPEICTABICHUS O Pa3peNIaroeii CIOCOOHOCTH Pa3IMUHBIX BHJIOB;
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- BO3MOYKHOCTHU ¥ 00nactu npuMeHenus Meto1oB C3M miis uccieioBaHus

HaHOMAaTEpHAaJIOB;

Ymems:

- AaHAJIM3UPOBATh N300paKEHUS U JaHHbIE, IOJYyYeHHbIE pa3InyHbIMU MeToiamu C3M;

- KOPPEKTHO ONPENeaTh MOP(}oI0ruo HaHOOOBEKTOB M HAHOMATEPUAJIOB;

- HCTI0JIb30BaTh cTaHAapTHhIe MeToauku C3M ais aHa/IM3a HAHOMATEPUaJoB;

- hopMyIIMPOBATH TEXHUYECKHUE TPEOOBAHUS K OOBEKTAM UCCIIEIOBAHNS,

Braoemy:

- HaBbIKAMH 00pabOTKH N300paXKe€HH, MOTy4eHHBIX pa3iuuyHbIMU MeTogamMu C3M;

NPUHIMIIAMUA TIPOBEACHUS SKCIIEPUMEHTa Ha COBPEMEHHBIX NpHOOpax CKaHUPYHOIIEH
30HJI0BOM MUKPOCKOIINY;

- METOJaMH pabOThl C HAYYHOH JIUTEPATYpOH U AJIEKTPOHHO-OMOIMOTEUHBIMU pecypcaMu
10 TEOPETUYECKUM U TEXHOJOTHYECKUM acleKTaM CKaHUPYIOIIel 30HI0BONH MUKPOCKOIIUU.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Ocnogwvl ckanupyrouieii 30100801 muxkpockonuu (C3M)

CoBpemMeHHbIe MeTOAbI BU3yaJH3allUM HaHOMAaTepuanoB. COBpEMEHHBIE METObI
BHU3yalM3allMl M HUCCIEIOBaHUS HAHOOOBEKTOB M HaHOMarepuayioB. [loHsATHS pasperaromieit
CIOCOOHOCTH M AM(PPAKIMOHHOTO Tpefena. ATOMapHOE pa3pelieHue B COBPEMEHHBIX METOAax
uccienoBanusi.  CpaBHEHME  OCHOBHBIX ~ MHMKPOCKOIMYECKUX  METOJIOB  (ONTHYECKUE,
AJIEKTPOHHBIE, 30HI0BBIE). [IpeumyniecTBa, HEJOCTATKU M 00JACTH MIPUMEHEHUS CKaHUPYIOLIEei
ANEKTPOHHOW MHUKPOCKOIINM, IIPOCBEUMBAKOUIEH NIEKTPOHHOW MHMKPOCKONHMM U CKAHMPYIOLIEH
ANEKTPOHHOW MUKPOCKOIIHH.

Beegenne B C3M. Ucropus C3M. YcerpolcTBO M HNpUHLMI PaOOThl CKAaHUPYIOLINX
30HI0BBIX MHUKpOCKoToB. OcHoBHbIE 37eMeHThl C3M. Ckanepsl. Cuctema oOpaTHOUM CBS3H.
3onpoBeie matumku. [IpuHnun ¢opmupoBanus mzoOpaxkenuss B C3M. 3ammura OT BHEIIHUX
BozaeiictBuil. Kiaccupukammss meromoB C3M. CpaBHeHHe paspemaronieid CrnocoOHOCTH
paznuuHbIX BUI0B C3M.

Ckanupywomas TyHHeJbHass Mukpockonusa (CTM). dusmueckue ocHoBel CTM.
ONEeKTPOHHBIE CTPYKTYpbl TBEPAOTO Tella U €ro IMOBEPXHOCTH. [yHHENbHBIA d(DPEKT.
Texunueckue ocHoBbl CTM. KoHeTpyKIuu CKaHUPYIOLUX TYHHEIBHBIX MUKPOCKOTIOB. PexXuMbl
pabotrst CTM. Metoa moctosiHHON TOKa. MeToa MOCTOSIHHOM BBICOTHI. MeTon oToOpakeHHe
paboTel BbIXOJa. Peanmuzanus aTOMAapHOrO pas3pelIeHUs B CKAaHUPYIOUIEM TYHHEJIbHOM
mukpockone. Orpannuenuss CTM. IloaroroBka mnosepxHoctu TBepabix Tten s CTM
HCCIIE0BaHUN.

ATomHo-cujioBass Mukpockonuss (ACM). CwioBoe B3aUMOJACHCTBHE 30HIIOBOTO
nmatunka W oOpasma. Ilorenumman Jlemnapna-/[»xkonca. ACM 30HIBI: BHUIBI, CIIOCOOBI
U3rOTOBJIEHUS, OCHOBHbIE TapaMeTpbl. KoncTpykius ACM. CriocoOsl peructpaiuy OTKIOHEHUs
kaHTwieBepa. Pexumbl pabotei ACM. KoHTakTHass aTOMHO-CHJIOBAasi MHUKPOCKOMHS- METO]
IIOCTOSIHHOM BBICOTBI, METOJ IIOCTOSIHHOM CWIbI, KOHTaKTHBIH METOJ pacCOTJIaCOBAaHUSA.
Henocratku  xontaktHO  ACM. IlonmykoHTakTHass  aTOMHO-CHJIOBAas ~ MHUKPOCKOIIHUSL.
[IpeumymmectBa u Henoctatku mNoJykKoHTakTHOM ACM. KpuBble 3aBUCHUMOCTH CHJBI OT
paccrosnus. JlatepanbHoe B3auMoJieiicTBIe 30H4a U 00pa3ua. MUKpOCKOIUs JIaTepaabHbIX CHIL
Pazpemaromas  cnocoonocts ACM. beckontaktHass ACM. B03MOXXHOCTH OECKOHTaKTHOM
ACM. Hcnonbp3oBaHue opraHM4ecKUX MoJIeKysl B KadecTBe 30HA0B ais C3M. HanotpyOku —
matunku C3M.

Ckanupyomas 0JIMKHET0JIbHASA onTu4YecKast MUKPOCKOMUS (CBOM).
Teopernueckue ocHoBel CBOM. D¢ddexTrBHOE MPEOa0IeHHE ONTUYECKOro TUGPAKIIMOHHOTO
npenena. 3oHapl CBOM: tumbl, usrotosieHue. KoHCTpyKuuu OIMKHENOJIbHBIX ONTHYECKHX
MUKpPOCKOTIOB. KOHTPOJIb paccTOsHUS MEXIy 30HJIOM U MOBEPXHOCTHIO. Peanusanus cuctembl
obpatHo#t cBsi3u. Pazpemaromas cnocoOHocts CBOM. Pexumbl pab6oter u Buasl CBOM.
Kondurypauuss CbOM c monynem UK-Dypoe.

Paszoen 2. Bozmorncnocmu C3IM
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JApyrue Buapl C3M. Mukpockonusi cuia TpeHUd. MeToJ MOAYISALUUU  CHIIBIL.
Muoromnpoxoaasie MeToauku padoTel C3M. DnektpocuinoBasi MUKpockonus. CKaHHpyromas
eMKOCTHasi Mukpockonus. Meton 3o0u1a KenbBuna. MarnutHas cuiioBast Mukpockonust (MCM).
[Tpunuun pa6otet C3M B pexxume MCM. KBasucratuueckue metoguku MCM. KonebarenbHbie
Meroqukn MCM. 3ongoBeie natumku st MCM. Jlutorpapus B C3M. CTM, ACM
auTorpadus. AHOHO-OKHCIUTENbHAS JTUTOrpadus.

Bo3mo:xknoctu C3M. Ilpeumymectsa u Hepoctatku C3M. Crangapter C3M.
Hckaxenne wu3o0pakeHUs CKaHEepoM. VIckakeHMs, CBA3aHHbIE C 30HJOBBIM JIAaTYMKOM.
Uckaxenusi, cBs3anHble pexumoM pabotsl C3M. Kamubpoka C3M. Ilpuniunst
KOoppekTupoBku wu300paxenuii C3M. Bo03MOXHOCTH aTOMHO-CHJIOBOM MHUKPOCKONIUU B
omnpeeneHud (GOpMbl M pa3MEpOB HAHOYACTHI METAJUIOB M MX COEAMHEHUH. MeToauku
BOCCTAHOBJICHUS peajbHON TeoMeTpuu o00bekToB wuccienoBanus ACM. Bo3MoxxHOCTH
IIPOBEJICHUS HEPA3pyILIAIOUINX UCCiIeIoBaHul ¢ nomouisio ACM.

Pazoen 3. Ilpumenenue C3M

IIpumenenne C3M s ucc/eJOBAHMS OCHOBHBIX KJIACCOB HAHOMATEPHAJIOB.
AtomapHoe paspemienue, gocturayroe ¢ nmomoipio CTM. [Ipumenerne MCM. Tlpumenenus
OnuKHeNnoJapbHOM ontuku. VccnepoBanue BOMOpPOAHBIX cBsizei. OmnpeneneHue pa3MepoB U
¢opmbl HaHouacTull. MccnepoBanust MOpQOJIOTMHM U JIOKAJIBHBIX CBOWMCTB IOJMMEPHBIX
MatepuaioB. MccrienoBanusi MAarHUTHBIX HAHOYACTHIL U CTPYKTYp MetogoM MCM. Briuucnenue
aare3smoHHeIx cwi MerogoM ACM. Bosmoxuoctn u mepcnektuBbl ACM B HccleqoBaHUU
CUHTETMYECKUX XUMHUYECKHMX BOJOKOH. VccnenoBanue HaAMOJEKYISPHOH  CTPYKTYpPBI
MOJIMMEPOB ¥ KOMIO3UTOB. Mcnonb3oBanne C3M miist uccienoBanust MOp(OJIOTUH U TIPOLIECCOB
pocra.

Hccnenopanue 6uosiornyeckux 00bekToB ¢ nomombio C3M. Ncnonb3oanue C3M B
pasnuuHbIX cpeaax. Bosmoxxknoctn C3M mist uccrnenoBaHus OOBEKTOB B IKHJAKHX Cpefax.
[IpuHIMIBI TPUTOTOBICHUS OUOJIOTMYECKUX OOBEKTOB AJIsl MccienoBaHus ¢ momoiubio C3M.
Bo3moxxHoctn B mccienoBanuu OenkoBbIX Moyiekya ¢ momombio C3M. Uszyuenne JIHK.
UccnenoBanus BupycoB u 6akTepuii. MccienoBanre aare3noHHBIX B3aUMOICUCTBUH.

Cospemennbie npudopbl 1 MeToabl C3M. OCHOBHBIE POU3BOIUTENHN CKAaHUPYIOIIUX
30HA0BBIX MHUKpockomnoB. ®opmar pganabix B C3M. Bapuantel Busyanuzauuun C3M
nzobpaxenuil. KonuuectBennblii ananmuz C3M  wuzobOpaxenuil. CraTUCTHYECKHI aHamu3
M300paxkeHuil, MoIy4YeHHBIX ¢ moMolbio C3M.

4 O0beM yueOHOM TMCUMIIUHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHBI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexinm 0,45 16 12
B TOM 4ucJe B (popme MpaKTUYECKON MOATOTOBKH - - -
[Tpaxtnueckue 3anstus (113) 0,88 32 24
B TOM 4ucJe B popme NpaKTUYECKOH MOATOTOBKU 0,11 4 3
Jlaboparopusie paboTs! (JIP) - - -
B TOM 4ucJie B popme NpaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTesibHas padoTa 167 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI ’ 59,8 | 44,85
Bua konTpoJs: 3aver
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AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«MeToabl TePMHYECKOr0 AHAJN32 B TEXHOJIOTHH HAHOMATEPHAJIOB)

1 eap aucnumiaumHbl — GOPMUPOBAHUU Yy OOy4AIOUIUMXCA  KOMIUIEKCHOTO
MIPEJICTaBICHHS O BO3MOKHOCTSIX TEPMUUECKOTO aHaJIM3a [yl UCCIIeI0BaHUSl HAHOMAaTEPHUAaJIOB.

2 B pe3yabraTe U3yYeHUs] TUCHUILIUHBI 00YYAIOLIUIICA 0JI/KEeH:

Obnadams CleyONMMA KOMIIETESHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[1K-2.1; I1K-2.2; T1K-2.3

3names:

- KJacCUpHUKaUUIo0 U  (U3MYECKO-XUMUYECKUE OCHOBBI TEPMHUYECKOIO aHajau3a
MaTepUasoB;

— YCTPOMCTBO U MPUHIUI pabOThl OCHOBHBIX IPUOOPOB TEPMHUUECKOTO aHAIIN3A;

— BO3MOXXHOCTH TIPUMEHEHHUS TEPMHUYECKUX METOJOB aHaiu3a B TEXHOJOTUHU
HaHOMAaTEepHaJIOB;

Ymemo:

— aHaJIU3UpoBaTh  pe3yJabTaThl HCCIIEIOBAaHUS HAHOMATEpUAIOB  TEPMHUUYECKUMHU
METO/IaMU;

— paccuMThIBaTh (PU3UKO-XUMUYECKUE IMapaMeTpbl XUMUYECKUX PEAKIHUI ¢ ydacTuem
HAaHOMAaTEpHAJIOB IO pe3yJbTaTaM TEPMOTPAaBUMETPUHN U CKAHUPYIOIIEH KallOpUMETPHH;

- moadupaTh  HEOOXOJMMOE  TEXHHYecKoe odopmieHue isi  HUCCICIOBAHUS
HaHOMAaTepHAJIOB TPEOyEeMbIX THIIOB.

Braoemy:

- CTaHJapTHBIMU METO/IUKAMH aHaiu3a HaHOMAaTepHaJloB METOJIaMU
TEPMOTrpaBUMETpUU U U depeHIaTbHO-CKaHUPYIOLIEH KaJOpUMETPHH;

- OCHOBAaMHU TEPMOKHHETUYECKOTO aHAJIMN3a;

- MerojaMu palbOThl C HAYYHON-TEXHUYECKOW JMTEpPaTypod MO TEOPETUYECKUM U
TEXHOJIOTHYECKUM acleKTaM TepMOTPaBUMETPUYECKOTO aHaIN3a HAHOMATEPHUAJIOB.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI

Paszpnen 1. UcTopusi 1 OCHOBBI TEPMHYECKOI'0 AHAJIN32 MATEPUAJIOB

Hcropusi u 3Tanepl pa3sBUTUSI TePMHUYECKHX MeTOJ0B aHaAM3a. DKcrepuMeHThl Jle-
aTtenbe u OcteHa. MeTos1 NMepuoINYECKOTO MPOKaTMBaHUA-B3BEIINBaHuA. [IpuHIMnuaibpHoe
YCTPOUCTBO JepuBarorpada.

OcHoBHbIE 33/1a4YM TePMHMYECKOr0 aHAJIM3a MaTepuajioB. (DU3NKO-XUMUYECKUE
OCHOBbI TEPMHUYECKMX METOJOB aHaiu3a. JIMHaMUYeCKUH U HM30TEPMUYECKUE PEKUMbI
TEPMUYECKUX METOJ0B aHaimu3a. OOnacT NPUMEHEHUS TEPMUYECKUX METOJIOB aHalIu3a
HaHOMAaTEpHaJIOB.

TexHuyeckasi peaauzanusi TepMHYeckoro anajamsa.Tepmonapsl: MaTepHalibl
ucBoiicta. [lonstue sranona BeuecTBa. BiusHue ckopocTu peakuuil U yCJIOBUS MPOBEACHUS
JKCIIEpUMEHTa (pa3mep TUTIIsL, (GOpPMBI JepKarensi, MpoObl, CKOPOCTH HArpeBa, BIUSHHUE
atMoceppl B meud) Ha ¢GopMmy aupdepeHunanbHO KpuBOoW. MCTOYHMKM OIIMOOK U
NorpemHocTeil B 1uddepeHnaabHO-TEPMUUECKOM aHaIIU3e.

Paspen 2. Kinaccuyeckune MeTo/ibl TEPMUYECKOI0 aHAIU3A

TepmorpaBumerpuueckuii ananus (TT'A). OcHOBBI MeTOZIa TEPMOTPABUMETPUUECKOTO
ananu3a. [Ipunnun ycrpoiictBa npubopa TI'A. Kpussie TT'A. BocnpousBouaocs 1 TOYHOCTh
Merona TI'A. BnusiHue yciioBusi mpoBefeHMs dKcrniepuMeHTa Ha pe3yiabTarbl TT'A. CriocoObl
OTpeJieNieHUs] TEMIIEPATYPHBIX HHTEPBAJIOB Pa3JIOKEHUS BEUIECTB, ONpEAEICHUE MOTEPh MACCHI.
Wcrounuku ommbok u norpenrHocreit B TTA.

JuddepeHnuaibHO-TEPpMUYECKUI aHaJImn3 (ATA). OcHOBBI METO1a
muddepeHnnanbHO-TEPMUYECKOTO aHanmm3a. YpaBHenne Kupxroda. [Ipuniun ycrpoiicTBa
npudopa ATA. Kpussie JITA. Ilpeumymectsa u negocratku [ITA. Temonepenoc.

Muddepennnanbuo-ckanupyomas kanopumerpus (JACK). OOGnactu npumeHeHus
JCK). Crioco0Osl onpeneneHus: TeMIEepaTypHbIX UHTEPBAIOB Pa3JI0KEHUs BEIIECTB M (Da30BBIX
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nepexoioB. KoyinyecTBeHHOE oOIpesieleHne TEeIUIOBbIX 3PdekToB. VccnenoBaHue KUHETUKU
peaKIii TEPMUYECKOTO pa3JIOKEHUsT MarepuanoB. VCTOYHMKK OIMMOOK W TOTPEIIHOCTEH B
JCK.Bapuantsl JICK npunnunuansHo-oTangnabie 0T JITA. CHHXpOHHBIM TEPMUYECKUN aHATN3
MaTepHuasios.

Juinaromerpus. Xapakrepuctuka Meroaa. OmnpeneneHue U3MEHEHU JUIMHBI 00pa31oB
IIPY HAarpeBe M OXJIAXKICHUU WM IIPU U30TEPMHUYECKON BbIAEpKKE. TeMnepaTypHblii KOHTPOJIb B
muiaromerpe. Jpomn-kanopumerpus. CriocoObl onpeesieHus TeoEMKOCTH MaTEpUAIIOB.

Paznen3. KomniekcHbie METOAbI AHAIN3A HaHOMATEpPHAJI0B

Tepmuyeckuil aHaiIu3 ¢ U3y4YeHueM BblIeJuBHINXCHA ra3oB. CoBmelleHue nmpudopoB
tepmuueckoro aHanmm3a ¢ MK-Oypre u wmacc-cnektpomerpamu (MC). CTA-UK-Dypee:
npuHIUN padoTsl U o0nactu npumenenusa. CTA-MC: npunuun paboTsl U 00J1aCTH IPUMEHEHUSI.

IIpumeHeHne TepMHUUYECKMX METOA0B /ISl AHAJM3a HaHOMaTepuaJsoB. VccienoBanue
IUIaBJICHUS. HAHOYACTUL[ METAUIOB C MOMOUIBI0 TEPMHUECKUX METOJ0B aHanu3za. OmnpeneneHue
TEIUIOEMKOCTH HAHOCTPYKTYPUPOBAHHBIX MaTeprasioB. CHHXpPOHHBIM TEpPMUYECKUI aHaIu3
KOMITO3UIIMOHHBIX MaTE€PHUAJIOB.

HccnenoBanne KOJIMYECTBEHHBIX XApPaKTePHUCTHK HAHOMATEPHAJIOB MeTOAaMU
TepMuYeckoro  a”aamsa.llccienoBanue — Ga3oBpIX — quarpaMM — MHOTOKOMIIOHEHTHBIX
HAaHOCHCTEM. BiusiHMe pa3iauuHblX (aKkTOpoB (IpUMECH, XUMHYECKHE B3aUMOJCHCTBUS,
aTMocdepa 1eur) Ha TOYHOCTh KOJIMYECTBEHHOTO U KaueCTBEHHOTO aHAJIU3a.

IlepcnexkTHBHBbIE  MeTOAbI  TePMHYECKOro  aHaAM3a.OCHOBHBIE  MPUHLUIIBI
TepMoMarHuToMeTpun. TepmocoHomeTpusi. BoicokoTemmepatypusiii ontuueckuii [ITA u ero
aHasiorn. MeToJy na3epHON BCHBIIIKUA: NPUHLUIIMAIBHOE YCTPOMCTBO MpubOopa, (U3MUKO-
XUMHUYECKHE OCHOBBI, IpUMEpbl INpUMEHEHus. Meroj rpermux [IMT. BbicokoTouHOE
U3MEpEHUE TEIJIOBBIX MOTOKOB.

4 O0beM yueOHOM TMCHUTIINHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHBI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKH 0,11 4 3
Jlexinm 0,45 16 12
B TOM 4ucJie B popMe NPaKTHYECKON MOATOTOBKH - - -
[TpaxTnueckue 3anstus (113) 0,88 32 24
B TOM 4ucIie B popMe NpaKTUYECKOM MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH - - -
CamocrosiTesbHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTenbHas padboTa 167 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI ’ 59,8 | 44,85
Bua konrpous: 3ayer

AHHOTaNUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«luppakumoOHHbIe METOAbI UCCJIEIOBAHUSA HAHOMATEPHUATIOBY»
1 Heab aucuumidHbl — MPUOOPETEHNE 3HAHWM, YMEHHUH, BJIaJIecHUA U (POPMUPOBAHUE
KOMIIETEHITI B 00J1aCTH METOI0B JIa3epHOH AUPAKIIUHU JUIsl aHAJIM3a HAHOMATEPUAJIOB.
2 B pe3yabrare wu3yYeHUs JUCHUILVIMHBI o0y4dawluuiicsi 10 mporpamMmme
0akajiaBpuaTa J10JIKeH:
Obnadams CIEyIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMU UX TOCTHKCHUS:

144



MK-2.1; TIK-2.2; TIK-2.3; TTK-3.1

3nams:

— TEOPETUYECKHE OCHOBBI CTATMUECKOTO U IMHAMUYECKOTO pAaCCEHBAHUs CBETA;

— YCTPOMCTBO M MPUHLUI PaOOTHI JIA3EPHBIX aHAJIM3aTOPOB Pa3Mepa YaCTHILL;

— BO3MOXHOCTU M 00JIACTH NMPUMEHEHHS] METOJ0B JIUHAMUYECKOTO CBETOPACCESHUS IS
UCCIIEIOBAaHUSI HAHOMAaTEPUAJIOB;

Ymems:

— aHaJIM3UPOBAaTh H300paKEHUS W JaHHbIE, MOJYYEHHbIE METOJOM JUHAMHUYECKOTO
paccesiHUsI CBETa;

— popMyIMpOBaTh TEXHUYECKHE TPEOOBAHUS K 0OBEKTAM HCCIIEAOBAHUS;

Braoemy:

—HaBblIKaMM  OOpaOOTKM M  MHTEpHpeTaluy  JaHHBIX, IIOJIYYEHHBIX METOJIOM
JMHAMHYECKOIO PacCesHUs CBETA;

—MeTrogaMu pabOThl C HAy4HOW JIUTEPATypoll U  3IEKTPOHHO-OMOIMOTEUHBIMU
pecypcamu, CBSI3aHHBIMU C IPUMEHEHUEM JIa3epHON TUpaKIUK IJs aHaJIM3a HAHOMAaTEepUaJIoB.

3. Kpartkoe cogep:xaHue JUCHMILIHHBI
Paszgea 1. Teopernueckne 0CHOBBI CBETOPACCESTHUS
1.1 Beenenmne. /InarsocTuka u MeToJbl HCCIEI0BAHUS HAHOMATEPHUAJIOB M HAHOCTPYKTYP

Mertoas! onpenenenus: pazmepa dactuil. CutoBsiii Metoa. CeTMMEHTAIIMOHHBIA METO/I.
Konnykromerpuuecknii Meron. MeTon MHUKPOCKONMHM, PA3HOBUIHOCTH  MMKPOCKOIIOB.
TexHnuyeckoe ocHallleHue, o0nasi KOHCTPYKIUS 3JEKTPOHHBIX MUKPOCKOIIOB U XapaKTEPUCTUKU
uH(popMaluy, TMOJYy4aeMOW C HCIOJIb30BAHUEM PA3IMYHO OCHAILEHHBIX MHKPOCKOIIOB.
Pa3pemaromast cnoco6HocTh MHKpockonoB. [lonroroBka oOpa3uoB [uisi HCCIEIOBaHHUS Ha
Mukpockonax. Ormpenenenue auaMmerpa Hecdepuueckux yacTul. [IpuHIMNUambHBIE
BO3MOYHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B CIIy4ae WX MPUMEHEHUS JIJIs aHaJIM3a MaTepHUaJIoB.
1.2 TeopeTru4eckne 0OCHOBBI CBETOPACCeSTHUS

Uctopus cBeropaccesHus. OnTtuueckuid  Iuama3oH  3JEKTPOMAarHUTHBIX — BOJIH.
Ou3nyecKkue OCHOBBI IPOLIECCOB paccesHUsT M TMOTJIOUICHUS CBeTa. YCIOBUS U BHUJAbI
pasieeBCcKOro  paccessHusi.  PaccesHue — ManbIMM  YacTULIAaMU  MOJIIPU30BAHHOTO U
HENoJIApU30BaHHOTO  cBeta. PaccesHue Ha  ¢QaykTyauusix Y yacTulax. SIBieHus,
HaOJII0JAOLIMECs IPU PACIIPOCTPAHEHNUU CBETA B IUCIEPCHBIX CUCTEMAX. YIIPYroe v Heynpyroe
paccesiHue.

1.3 Teopust MOJIEKYJISIPHOTO paccesiHUs CBeTa

ABnenus  Manpensmtama-bpuroona n Pamana.  JlazepHasd — cnekTpockomnus
KOMOHMHAIIMOHHOTO paccesiHusl. BriHy)k1eHHOe KoMOUHanoHHOe paccesinue. Monens Jlopenua.
Teopus Panes monexynsipHoro paccestHusi. OCHOBHBIE clieZICTBUS Teopuu Panes. MonekynspHoe
paccesiHie Ha (DIyKTyalusix aHU30TPOINUHU B raze. MosiekymsipHas peppakiusi.

Pa3nen 2. [lunaMmuyeckoe M cTaTHYeCKOe paccenBaHHe CBeTa
2.1 IlorsiomeHue U paccesinue cBera chepuyeckoi yacruuei (reopust Mu)

CrniekTpasibHble XapaKTEpUCTUKU paccestHUs cBeTa Ha cepuueckux yactuuax. BausHue
CTPYKTYphl U (OpPMBI pacceMBalONIMX YacTUIl HA ONTUYECKUE XAPAKTEPUCTUKH JUCIEPCHOMN
cucteMbl. OCOOEHHOCTH MHIMKATPUC paccesHUs Ha chepruuecKUX 4acTULaX B 3aBUCUMOCTH OT
pa3Mepa M ONTUYECKUX IOCTOSIHHbIX. Bekrtopnas auarpamma Mu. Teopus @paynrodepa.
MHuoroxkpatHoe paccenBanue. CTaTHueCKOe pacceMBaHUE CBETA.

2.2 JIuHaMu4ecKoe pacceuBaHue CBeTa

OcHoBHBIE HAEH JAMHAMMYECKOTO pacceuBaHusi cBeTa. [lapamerpsl omnpeneneHus
METO/I0M JMHAMHYECKOTO CBETOpaCCEsTHUS ['unpoauHamMuyeckui JuameTp.
DONEeKTPOKUHETUYECKUH  MOTeHIHal.  DJeKTpokuHeTuueckue sBieHus. Teopus ADC.
MounekynspHas macca. CpaBHEHHE METOJIOB CTATUYECKOTO M TUHAMUYECKOIO PacCesHUs CBETa.
Pa3nen 3. JlazepHble aHanu3aTopbl. CxeMbl YCTAHOBOK
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3.1 CocTtaBHble 3JIeMeHTHI AHAJIU3aTOPOB pa3Mepa YacTHIL

Jlazepw1, mpuHIUT paboThl a3epa. Buasl nasepoB. AkTuBHas cpena ja3epoB. Hakauka,
MEXaHU3M «HaKauKu» j1a3epoB. OnTuueckuil pe3oHaTop. XapaKTEPUCTUKHU KayecTBa U3ITy4CHUS
na3epos. JlerexTopsl poToHOB. DOTOAMUCCHOHHBIE yeTpoiicTBa. [Ipubop koppemnsiumu. Cucrema
cuera (POTOHOB.

3.2 lIpyHIUNHAIBHbIE CXeMbl YCTAHOBOK JIA3ePHbIX AHAJIN3aTOPOB.

[IpuHnMNMaNbHbIE CXEMbl YCTAaHOBOK JIa3€pHBIX aHaJIM3aTOpoB KommaHuu Fritsch,
Malvern, Horiba u mnpouee. IlpuGopel, 0ocoGEHHOCTH MOJEJEH Jla3epHBIX aHAJIU3aTOPOB,
JOTIOJTHUTEbHBIE MOJyau. lIpuMeHeHue MmeTona jazepHOW IUPAKIUM Ul UCCIEI0BaHUS
HaHOMAaTEepHAaJIOB.

4. O0beM yueOHOM THCUMIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCUMIIJIMHbI 4,0 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJie B popMe NPaKTUYECKOU MOATOTOBKH - - -
[Tpaxtueckue 3ansatus (113) 0,89 32 24
B TOM 4ucJe B popMe MPaKTUYECKON MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesibHasi pabora 2,22 80 60
KoHnTakTHas camocrositenbHas pabota 227 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI ’ 79,8 | 59,85
Bua konrpous: 3ayer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«OCHOBBI TEXHOJIOTHH YIJIEPOAHBIX HAHOMATEPHAJIOB)

1 Heap AMCHMIUIMHBI — IPUOOPETEHNE 3HAHMUM, YMEHMH, BIaJeHUi ¥ (HOPMUPOBAHKE
KOMIIETEHIIMII B 00JacTU YIJIEpOJHBIX HAHOMATEpUaJIOB U O3HAKOMIIEHHE C UX CTPYKTYPOH,

CBOMCTBaMH, BO3MOXHOCTSIMU ITPUMEHEHUS.

2 B pe3yabrare wu3yYeHMs JAUCUMILVIMHBI OOydYamoluiicd 10 Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obaaoams cleayOIUMU KOMIETEHIMSIMA U UHAUKATOPAMU UX JOCTHKEHUS:

[1K-2.1; I1K-2.2; T1K-2.3; TIK-3.1

3names:

- MoauduKalMKu Yriepoja, CTPYKTYpy M CBOMCTBA YIJEpOJHBIX HAaHOMAaTEpUaJOB,
BO3MOYHOCTHU MX UCIOJIb30BaHUS;

Ymemo:

- HCHOJb30BaTh Pa3JIMYHble UCTOYHUKUM HHGPOpPMALUHU s TOJYYEHHsS CBEJIEHUH O
HOBEHIIMX UCCIIEOBAHUSX B 00J1aCTH YIJIEpOIHBIX HAHOMATEPUAJIOB;

- KPUTHYECKU aHAIM3UPOBATH HAyYHbIE MyOIHUKAIINY;

Braoemy:

- HaBBIKAMH MOATOTOBKH aHAJIUTUYECKUX 0030pOB COBPEMEHHON HAYYHOU JINTEPATYPHI
B 00J1aCTH YTJI€pPOJHBIX HAHOMATEPUaIOB B YCTHOM U MHUCbMEHHOM Qopme.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Paznen 1. Knaccupukanus yriiepoaHbix HaHOCTYKTYp. HaHoTpyOkm u dpy/iiepeHsl
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1.1 Bseaenune. Kiaaccupukaums yriepoaHbIX HAHOCTPYKTYP AJUIOTPOIIHBIE
Moaudukanuu yriaepoga OCHOBHbIE MOHATUS KBAHTOBOM XuMuu. ['mOpuauzanus aTOMHBIX
opbuTarei U MHOrooOpazue aIOTPONHBIX MOIUGUKALUUA M XUMHUYECKUX COEIMHEHUN
yriepoaa. Anmas u ankanbl. ['padur, rpadeH, apeHsl, alkeHbl, KapOuH, aakuHbl. CMENIaHHbIC |
IIPOMEXYTOUHbIE aJFIOTPOITHBIE MOAU(DUKAIINY YTIIEPOa.

1.2 Yriepoanbie HaHOTPYOKHU. VIcTopHst OTKpBITUS YIiIepoIHBIX HaHOTPYOOK. [ToHsTHE
OJIHOCTEHHBIX M MHOTOCTEHHBIX YIJIEPOJHBIX HAHOTPYOOK. MH(popMmanus 006 ux cTpoeHuu u
Metonax mnosydeHusi. CTpPyKTypHbIE CBOWCTBA. XUPAIbHOCTh HAHOTPYOOK. OJIEKTPOHHBIC
CBOWCTBA HAHOTPYOOK. OJIEKTPOHHBIE CBOWCTBA T'paUTOBOM TUIOCKOCTH. MeXaHHYeCcKue
CBOWCTBA. YTIpyrue CBOWCTBA YIJIEPOJIHBIX HAHOTPYOOK. DIJIEKTPOMEXaHUYECKHE CBOWCTBA
yraepoaHbix HaHOTpyOoK. Ilonsatue xupanbHocTU. OOCYXJI€HUE B3aUMOCBSI3U XUPAIBHOCTH U
(Gbu3NyecKux CBOWCTB YIJIEPOAHBIX HaHOTPYOOK. IlpuMeHeHue yriepoaHbIX HaHOTPYOOK.
TokcHMYHOCTH HAHOTPYOOK.

1.3 ®yaaepen. Mcropus otkpeitus (ymiepenoB. Kmacrepsl yriepona. YcraHoBKa H
Metoqukn Pudapma Cmomm. Otkpeitust bakmuncrepa ®@ymnepa. [lonstue o dymiepenax.
Teopema Oillepa U CTpyKTypa MOJEKYl (QyJJIEPEHOB M YIJIEPOAHBIX HAHOKIIACTEPOB,
¢bymiepeHonoJ00HbIE CTPYKTYPbI B >KMBOW IpHUpojie. YTJIepoaHble KiacTepbl (yUIepOUIHOTO
tuna. CuaTe3, MOAUGUIIMPOBAHNE, UCTIOJIH30BaHKE (DYIIIEPEHOB.

Pa3znen 2. Komno3urbl Ha oCHOBe YIJiepoJHbIX HaHOMaTepuaiaoB. Heyriepoanbie
HaHOTpPYOKH. 'paden. Hanoanma3s

2.1 I'paden. Ilonsarus rpadura, rpadena, okcuia rpadeHa, crpoeHue u 0cOObIe
cBoiicTBa rpadena. Xumuueckoe moaudunmpoBanue rpadena. «I'padeHoBas» 3SICKTPOHHUKA.
Muorocnoinsiii  snutakcuanbHbli rpadgen (MEG). CrpykTypa, 3JI€KTpUYECKHE CBOMCTBa,
MEXaHUYECKUE CBOIMCTBA, BO3MOXKHOCTU IPUMEHEHUS B JJIEKTPOHHUKE

2.2 Hanoaama3s. [loHarus HaHOaNMa3a, CTPOCHHE W OCOOBIE CBOMCTBA HaHOAJIMAa3a.
TexHoorus MojydyeHus: AETOHAIMOHHBIX HaHOaiaMa30B. OYMCTKAa HAHOAJIMAa30B OT MPHUMECEH.
Metoapl KOHTPOJISI CTETEHH YWUCTOTHI JIeTOHAIMOHHBIX HaHoaiMa3oB ([IHA). Ilomyuenue
HaHoaMa3HbIX cycnien3uil. Ctpykrypa JJHA. [IpakTuueckoe ucnonszoBanue JTHA.

2.3 KoMmno3ursl, coaep:xaliyde yrjepoaHble MaTepHalbl. MaTepualbl 1 KOMIIO3UTHI
Ha OCHOBE yIJIEpOJAHBIX HAHOTPYOOK. [lonrMepsl 1 KOMIIO3UTHBIE MaTepHallbl HA OCHOBE JIPYTUX
YTIEPOJHBIX HAHOCTPYKTYP.

2.4  Heyruepoansle HaHOTpyOkmM. IloHsATHE  HEyrJIepoJHBIX  HaHOTPYOOK.
OyHKIMOHAIBHBIE CBOMCTBA M MPAKTUYECKOE HCIOJIb30BAHUE PA3JIUMYHBIX HEYTJIEPOIHBIX
HaHOTPYOOK.

4. O0beM yueOHOM THCUMIITHHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 4,0 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJie B (popMe NPaKTUYECKOM NOATOTOBKU - - -
[Tpaxtueckue 3ansatus (113) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesbHasi paboTa 2,22 80 60
KoHTakTHas camocrosiTenbHas padboTa 27 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B JUCHUIIIMHbI ’ 79,8 | 59,85
Bua konrpous: 3ayer
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«HanomaTepuaJbl 1J151 HAPABJEHHOI0 TPAHCIIOPTA JIEKAPCTBEHHbIX BeLIECTB)

1 lean AuCHMILIMHBI — O3HAKOMUTEH CTYIEHTOB C IEPCIEKTHBHBIMU HAIPABJICHHUAMHU
NMPUMCHCHHSI HAaHOMAaTepualioB B  (apmareBTHKE U  TpoOJieMaMd  CO3JaHUS  HOBBIX
JICKapPCTBCHHBIX CPEJCTB, JIaTh MOHITHE 00 OCHOBaX 00mIeH (hapMaKoJOTHH, TIOKa3aTh OCHOBHBIC
HAIPaBJICHUS W TOJIXOIBI K pa3paboTKe HAHOYACTHI] M HAHOMATEPUAIOB Ul (papMalleBTHUKH,
JIaTh TPUMEPhl KOHKPETHBIX pa3pa0O0TOK HAHOMATEPUAIOB JIIs HAIPABJICHHOTO TPAHCIIOPTA
BEIIECTB ¥ JICKAPCTBEHHBIX CPEJICTB, COACPIKANTUX TAKHE HAHOMATECPHAITHI.

2 B pe3yabTaTe wu3y4YyeHHs JAUCHUILUIMHBI OOyYalOIIHiicd 1O MporpamMmme
0akajlaBpUATAa J0JIKEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaAMU UX TOCTHXKCHUS:

IIK-1.1; TIK-1.2; I1K-1.3; T[IK-3.1; TTIK-3.2

Buame:

- IEPCIIEKTUBHBIC HAIIPABJICHUS TPUMECHECHHS HAHOMATEPHAIIOB B ME/IMIINHE;

- OCHOBBI 001IeH (hapMaKoJIOTUH U aKTyalbHbIe NMPOOJIEMBI, CBSI3aHHBIE C CO3/aHUEM U
MIPUMEHCHHEM HaHOCHCTEM W HAaHOMATEPHAJIOB JUIsl (papMaIieBTHUKH;

- PUMEPHI UCTIOIH30BaHUS HAHOMATEPHAJIOB JUIsI HAITPABJICHHOTO TPAHCIIOPTA BEIICCTB;

Ymemn:

- UW3yYaTh W aHAJIM3UPOBATh HAYYHYIO MH(POPMAIMIO MO CO3/IaHUIO, MCCICIOBAHUIO U
MIPUMEHCHHUIO HAHOCUCTEM M HAHOMATEPHAIOB IS (DapMarleBTHKH;

- TPUMEHATH TEOPETHYECCKHEe 3HAaHUS 00 OCHOBHBIX IOJXOJaX K pa3paboTke
HAaHOMATEPUAIOB JUIS MEIWIIMHCKOTO TPUMEHEHMS IS PEHICHUS WCCISA0BATeIbCKUX U
MIPUKJIATHBIX 33]1a9;

Braoemy:

- CHOCOOHOCTBIO K KPUTHYECKOMY aHAIM3y U OIECHKE COBPEMCHHBIX HAyYHBIX
JNOCTIKEHHH B  0O0JIaCTH  CO3JIaHUs, UCCIICOBaHHMSI W TNPUMCHCHHS HAHOCHUCTEM U
HAaHOMATEPHUAIOB IS aJPECHOM TOCTABKH JICKAPCTBEHHBIX BEIICCTB;

- CIOCOOHOCTBIO  OIIGHWBATh  IEPCICKTUBBI ~ NPHUMCHCHHS  HAHOYACTHI[ U
HAaHOMATEPUAIOB I  CO3JIaHUS JICKAPCTBEHHBIX TIPENapaTroB, MPEJHA3HAYCHHBIX IS
Pa3IMYHBIX ITyTEH BBEICHUS.

3. Kpartkoe cogep:xaHue TUCUMILTHHbI

Pazngen 1. OO0mue moaxoabl K pa3padoTke M NPUMEHEHMI) HAHOMATEPUAJIOB B
MeIulHe

1.1. IlepcnekTHUBHbIEe HaNpaBJIeHUs] MPUMeHEHUs HAHOMATEPHAJIOB B MeJAMLMHeE.
MenuuvHa, HaHOMEAMIIMHA, HaHOOMOTexHoJorus. PocT HayuHbIX HccienoBaHUN B oOnactu
HaHOMAaTepHaJIoB Juis MeauuuHbl. OLEHKH poCcTa phIHKAa HaHOMeTUIUHBL. [lepcriekTuBHBIE
HaIpaBJIEHNUsS HAHOMEIULMHBI: UMIUIAHTUPYEMbIE YCTPOICTBA; UMIUIAHTUPYEMBIE MaTE€pUAJIbI;
MaTepuagbl U YCTPOMCTBA JJsl XUPYPruUH; JUArHOCTUKAa M BU3yalu3alus; (papmaineBTHKA.
[Ipumepsr 3apyOeXHBIX W POCCHHCKHMX pa3padOTOK B JTHX HampaBieHHsIX. [IpoOiembl
HAaHOME/IULIUHBI.

1.2. Co3paHue HOBBIX JIEKAPCTBEHHBIX CPEACTB HAa OCHOBE HAHOYACTHI M
HaHomaTepuaJjoB. [lonstue nekapcTBeHHOTO cpenacTtBa. OCHOBHBIE W BCIIOMOTAaTENIbHBIC
KOMIIOHEHTBI JIEKAPCTBEHHBIX CPEACTB. Talbl CO3/aHHS HOBBIX JIEKAPCTBEHHBIX CPEICTB.
Mexnynapoansie crangaptel GLP, GMP, GCP. JlekapcTBeHHbIe (POPMBI, UX KIIACCUPUKALUS.
XapakTepucTUKy 0e3011aCHOCTH JIEKAPCTBEHHBIX CPEJICTB.

1.3. JlekapcTBeHHOE BelIeCTBO U OPranu3M. [IpoHMKHOBEHNE BEIIECTB Yepe3 OMOJIOTHUECKIE
MeMOpanbl. [lonsiTue ructoremaTnueckux 0aprepoB. [1yTu BBeieHUs JJ€KapCTBEHHBIX BELIECTB —
uX KiaccuuKkauus, JOCTOMHCTBA, OTPAaHUYEHUS U HEIOCTaTKU. Pacripenienenne JeKkapcTBEHHbIX
BeLECTB B opranusme. /lenonrnposanue. buotpanchopmanus geKapcTBEHHbBIX BELLECTB.
BriBenenue nexkapcTBeHHbIX BellecTB. [Io00uHOE U TOKCHYECcKOoe NeiCTBUE JIEKaPCTBEHHBIX
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BelecTB. HanpapiieHHBIN TPAaHCIIOPT JIEKAPCTBEHHBIX BEIIECTB KaK BO3MOKHOCTb CHU3UTH
no6oyHoe aeiicteue. [IpuHLINN «HE HaBpeAW».

1.4. Bompocbl TOKCHYHOCTH HAHOYACTULI W HaHomarepuaJjioB. [IpoGiieMbl
TOKCUYHOCTU BEIlIECTBA B HaHOpa3MepHOM cocTosiHuM. HaHoTokcukonorus. OcoOeHHOCTH
Ouosoruyeckoro jaencTBus HaHoyacTUll. [Ipumepbl OaHHBIX O TOKCHMYHOCTH HAHOYACTHUIL
METAJUIOB, OKCHJOB METAJJIOB U HEMETAJUIOB, YIJIEPOJHBIX HAHOTPYOOK M (YIIEpEHOB,
CPaBHEHHE C TOKCHYHOCTBIO BEIIECTB B pACTBOPE U B BUJIE MUKPOYACTHIL.

Paszpen 2. Buabl HaHOMAaTEepHAI0B M HAHOCHCTEM /Ui (hapMalieBTHKH

2.1. Heopranmyeckue HaHo4YacTHUbI. lcronp30BaHME HAHOYACTHI] METAUIOB B
KayecTBe OaKTEPUIMIHBIX AareHTOB. MarHuTHbIE HAHOYACTULBL. MarHUTHO-XUAKOCTHAsS
runerepmus omyxosiei. Hanouactuupl 30m0ta u ¢oroauHamuueckas tepanus. [IpousBoaubie
¢ymnepenoB. IlopucTtble HeOpraHWyYecKMe HAHOYACTUIIBI KaK HOCHUTEIH JIEKAPCTBEHHBIX
BellecTB. [lepCrieKTUBBI HEOPraHMYECKUX HAHOYACTHL KaK HOCHUTENIEH Ul HAIPaBICHHOIO
TPAHCIIOPTA JIEKAPCTBEHHBIX BEILECTB.

2.2. Jlunocomsbl. Ctpoenue numnocoM. OCHOBHBIE KOMIIOHEHTHI, HCIIOJIB3YEMbIC TSI
MIOJY4YEHUsI JIMIOCOMHBIX IpernapaTroB. MeToapl IOJIy4EHMS JIMIIOCOM C JIEKapCTBEHHBIMHU
BemiecTBaMu. J[OCTOMHCTBA W HEAOCTAaTKU JIMIIOCOMHBIX (opM mpenapaTtoB. Jlunmocomsl
HaIPaBJIEHHOTO AEUCTBUS (C BEKTOPHBIM KOMIIOHEHTOM ). JIMIIOCOMBI € yBEIMYEHHBIM BPEMEHEM
HUPKYISiuu. JIunmocoManbHbple BaKIMHBL. JIMIOCOMBI, YyBCTBUTENBHBIE K BHEIIHUM CTUMYJIAM.
[IpuMepsl JIMIIOCOMHBIX IPENapaToB Ul Pa3jiUYHbIX IyTE€Hd BBEACHUS W JICYCHMS PA3IMYHBIX
3aboneBanuii. [IepCrieKTUBEI JIUTTOCOM.

2.3. IloiuMepHbIe HAHOYACTHILI U HAHOMAaTepHaJbl. [losmMepsl, pa3peleHHbIe I
MEIMLIHUHCKOrO INpuMeHeHus. [lonumepHble HaHOYACTHIIBL. [lonumepHbIE  MUIIEILIBIL.
Konbrorarsl 1€KapCTBEHHBIX BEIIECTB C MOJMMEPHOM MOJIEKYJIOH. [I0IMIUIEKCHl KaK HOCUTENH
JUIsL JOCTaBKM TE€HETHMYECKOro Marepuana. JleHapumepsl. MHKpOKANCyapl € IOJIUMEPHOU
o0ostoukoil. [Ipumepsl pa3paboTOK JEKApPCTBEHHBIX MPEnapaToB, COAEPKAIIMX HAHOCTPYKTYPbI
ITOJIMMEPOB.
2.4. Jlpyrue HaHOYACTHLIBI M HaHoMaTepuaJbl. Hanosmynbcuu. TBepable JuNuHBIE
HAaHOYACTHUILBl: CTPOEHUE, CBOMCTBA, INPUMEPBI HCIIOIb30BAHUS. ACCOLMATHI OBEPXHOCTHO-
AKTHBHBIX BEIIECTB KaK HOCUTEIM JIEKAPCTBEHHBIX BEIIECTB - MUUEIUIBI, MHUKPO3MYJIbCHUH,
xuakue — kpuctamwibl.  Kybocompl u  rekcocombl.  [UKIOAEKCTpUHBI U JApyrue
cynpamonekyisipubie cuctembl. Hanokonrteitnepst u3 JIHK. bnwxkaiimme W OTIaneHHbIE
IIEPCIEKTUBBI IPUMEHEHNS] HAHOYACTHLl U HAHOMAaTepUAJIOB B MEIUIIVHE.

4. O0beM yueOHOH THCHMILIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3,0 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJe B (popMe NPaKTUYECKOU MOATOTOBKH - - -
[TpakTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJie B (popMe MpaKTUYECKON MOATOTOBKH 0,11 4 3
Jlaboparopusie pabots! (JIP) - - -
B TOM 4ucJe B (popMe NpaKTUYECKOU MOATOTOBKH - - -
CamocrosiTesbHasi paboTa 1,67 60 40
KonTakTHas camocrositenbHas pabota 167 0,2 0,15
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI ’ 59,8 | 39,85
Bua kontTpoJs: 3ayer
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«ToKCHKOJI0rUsI 1 HAHOTOKCHKOJIOT UsI»

1 Uennr aucuunuubl — GOPMUPOBAHKE y CTYAEHTOB IOHATHUS O PA3JIMYHBIX aCMEKTax
TOKCHUYECKOr0 JIEUCTBUSI HAHOYACTHUI] U HAHOMATEPHAJIOB, MEXaHU3MaX UX JICHCTBUS Ha >KUBBIE

CHUCTEMBI ¥ CTIOCOOHOCTH K OIICHKE PHCKa MPpHU padOTe ¢ HAHOMAaTepUaaMHu.

2 B pe3yabTaTe wu3y4YyeHHs JAUCHUILUIMHBI OOyYalOIIHiicd 1O MporpamMmme
0akajlaBpUATAa J0JIKEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaAMU X TOCTH)KCHUS:

ITK-1.1; TIK-1.2; I1K-1.3; T[IK-3.1; TTIK-3.2

Buame:

- OCHOBHBIE IOHSATHS TOKCUKOJIOTHN M HAHOTOKCHUKOJIOT'UH;

- MEXaHWU3Mbl JICWCTBHS HamOOJIee pPACIPOCTPAHCHHBIX TOKCHYHBIX BEIICCTB U
AHTHJIOTOB;

- 0COOEHHOCTH JIEHCTBUS HAHOYACTHUI[ HA KUBBIE CHCTEMEI;

Ymemn:

- TMpaBWIBHO OICHWBATh PHUCK TIpH paboTe C pa3IUIHBIMH HAHOYACTUIIAMH W
HaHOMAaTepUAIAMH,

- BBIOMpaTh cCpeAcTBa 3alIUThl, HEOOXOOUMBbIE TMpu paboTe C pa3’IUYHBIMU
HAaHOCHCTEMaMHU U HaHOMAaTepHaJIaMH;

Braoemy:

- uHpOpMaIeH 0 TOKCHIHOCTH HEKOTOPBIX BUJIOB HAHOYACTHUI] 1 HAHOMATEPHAJIOB;

- HaBBIKAMHU aHAJHM3a COBPEMCHHOW HAyYHOW IUTEpaTypbl B OO0JIACTH TOKCHIHOCTH
HaHOMAaTEpPHUaJoB.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

1. BBegenume u oOCHOBHble MOHATUSA. OIpeleneHre TOKCUKOJIOTHH, pa3elibl
Tokcukonoruu. Mcrtopust Tokcukosoruu. [loHsiTue o BpegHOM BemiecTBe. TOKCHYHOCTh U
onacHocTh BeulectBa. Ilonsitue no3el. Kpusble «mo3a-a¢dext». Bumel Tokcumueckux 103 u
koHueHtpammii. Ilopor Bpegnoro peictBus. Ilonarue IIJAK. TonepantHocTh. IloHsTHE
romeocrtasza. Knaccudukamus otpasinenuil. Octpoe U XpoHHUUYECKoe oTpaBiieHne. OTIajieHHBIC
MOCJIEICTBUSI.

2. JleiicTBHe TOKCHYHBIX BellecTB Ha opraHu3M. OCHOBHbIE IYTHM HOCTYIUICHUS
TOKCUYHBIX BeLIECTB B opraHu3M. Kiaccuduxamuss TOKCUYHBIX BELIECTB IO JEHCTBUIO Ha
OpraHus3M, MO U30MpaTeNbHOM TOKCHUYHOCTH. O((PeKTsl mnpu MOBTOPHOM BBEJICHUHU.
KoMOuHupoBaHHas TOKCUYHOCTh. MOJIEKyIsIpHbIE MEXaHU3Mbl JAEUCTBUS TOKCUYHBIX BEIIECTB.
ATOHHCTBI M @HTarOHKUCTHI peLenTopoB. IIpuMepsl TOKCHKAHTOB-arOHUCTOB U @HTarOHUCTOB, UX
MULIEHU U 3P PEKTHI.

3. Jletokcukauuss M aHTHAOTHI. [lepronsl oTpaBneHus. OOuMe NPUHIUNBI JICYEHUS
orpaBieHui. CTUMYISILIUS €CTECTBEHHOM JETOKCHKAlMHU. VIcKyccTBeHHass JI€TOKCUKAIuUs
opranusma. [Ipumenenue antuaoron. Kimaccudukanust aHTUIOTOB U IPUMEPBI.

4. TlpuMepbl TOKCHYECKOT0 JAeHCTBHS BellecTB. TOKCHYECKOE JIEHCTBHE HEKOTOPHIX
BEIIECTB HEOPraHUYECKOI'0 IMPOUCXOXKIACHUS: MOHOOKCHJ YIiepoja, OKCHJbl a30Ta, OKCHIbI
Cepbl, KHUCIOTHl M IIEN0YH, (TOpP, MBIUIbSAK, TsDKENIble MeTauibl. ToKcHMYeckoe JeicTBUE
HEKOTOpPbIX OPraHWYECKUX BELIECTB: OJHOATOMHbIE CIHUPTHl M  TJIMKOJH, alETOH,
dhochopopranndeckre mecTUn b, KohernH, HUKOTHH. TOKCHHBI 0JIETHONM TIOTaHKH U MyXOMODa.
ToKCHHBI 3MEH U CKOPITHOHOB.

5. IlonsiTHe M 3aJa4d HAHOTOKCHUKOJOruM. Vctopus HaHOoTOKCcHKOJOruH. Ilpumepst
OCTPOTO M XPOHUYECKOTO ACHCTBUA BhicoKoAucnepcHor mputn. O630p ['tonTepa Obepaopcerepa
«HanoTokcukoyiorus: HOBasi AMCLUMIUIMHA, BO3HUKAIOLIAS M3 M3YyYEHMs] YacCTHI] CBEPXMAaJlOTO
pa3Mepay». Pacnpenenenue yacTul Opyu MHranauuu. Bnusaue pazmepa u (GopMbl HAHOYACTULL —
npumepbl. OCOOGEHHOCTH JEHCTBUS YacTULl B HAHOPa3MEPHOM COCTOSIHUU. OpraHbl-MULIEHU JJIs
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HaHoyacturl. OIleHKa pucka TpH BO3ICHCTBMM HaHOMaTepuayoB. OrpaHUYeHHS Ha
WCIIOJIb30BaHNE HaHOMAaTepuasoB. MeToapl OleHKH 0e30macHOCTH HaHomaTepuasioB. CpencTBa
3aIIMUTHI IPU pabOTe C HAHOMAaTEpUaIaMHu.

6. IlpuMepbl TOKCHYECKOr0 JelCTBHSA HAHOYACTHL. TOKCHYECKOE IEWCTBUE
HAHOYACTHUI[ METAJUIOB, YIJIEPOJHBIX HAHOYACTHI], OKCHUIHBIX HAHOYACTHUI], IOJIUMEPHBIX
HAHOYACTHII,

4. O0beM yueOHOM THCUMIIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E

4. 4.
OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 3,0 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJIe B (popmMe NPpaKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH - - -
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,11 4 3
Jlaboparopusie paboTs! (JIP) - - -
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH - - -
CamocrosiTesibHasi pabora 1,67 60 40
KoHnTakTHas camocrositenbHas paboTa 167 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B IUCHUIIIMHBI ’ 59,8 | 39,85
Bua konrpous: 3ayer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«MarHuTHbBIe HAHOMATEPHUAJTbD)
1 Ilenr aUMCHMIUIMHBI — TIPUOOPETEHME 3HAHUM, yMEHMH M (QOPMHUPOBAHHE

KOMHCTGHHI/Iﬁ B o0Ojactu TCOpUU U IPAKTHUKHU pa3pa60TKI/1 N HCIIOJBb30BaHUsI MAarHUTHBIX

MaTepHaJIOB, BKIIFOYass MATHUTHBIC HAHOMATEPHAJIBI.

2 B pe3yabTaTe wu3y4YeHHs JAUCHUILUIMHBI OOyYalOIIHiicd 1O MporpamMmme
0akajlaBpUATAa J0JIKEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMU UX TOCTH)KCHUS:

IIK-1.1; TIK-1.2; I1IK-1.3; T[IK-3.1; TTIK-3.2

Buame:

- THIIBI MArHUTHOTO YIOPSIOYCHHS W KIACCH(PHKAIIUIO MArHHTOYIMOPSIOYCHHBIX
MaTEepHAJIOB;

- OCHOBHBIC XapaKTEPUCTUKH (Peppo- 1 peppUMarHUTHBIX MATEPUAIIOB;

- CBSI3b MAKPOCKOIWYECKUX MArHUTHBIX XapaKTEPHUCTUK C BHYTPEHHEW CTPYKTYypOH
Marepuana;

- CYIIECTBYIOIINE u MIePCIICKTHBHBIC obOmactu IPUMCHCHUS MarHUTHBIX
HAaHOMATEPHUAJIOB;

- CIOCOOBI TOTYYCHHUSI OCHOBHBIX THIIOB MAarHUTHBIX HAHOMATEPHAJIOB M OCOOCHHOCTH
BbIOOpa MeTo/a JuIsd 0OecriedeH s TpeOyeMbIX MarHUTHBIX CBOMCTB;

Ymems:

- TCOPETUYECKH  OICHUBATh MAarHUTHBIC  XapaKTePUCTUKA HOBBIX  (deppo- U
(heppUMarHUTHBIX MaTEPHAJIOB OCHOBHBIX KJIACCOB;

- MPOW3BOJUTH OOOCHOBAHHBIN BBIOOpP COCTaBa, CTPYKTYPHl W CIOCO0a TOJydeHUS
MarHUTHBIX HAHOMATEPUAJIOB I KOHKPETHBIX 00JIACTEeH MPUMEHEHHS;

- MPOBOJIUTh AHAIM3 MAarHUTOMETPUYCCKUX HWCCICIOBAHUNA W  COIOCTaBJICHHE WX
PE3yJIbTaTOB C COCTABOM U CTPYKTYPOH MCCIICTOBAHHBIX MArHUTHBIX HAHOMATEPHAJIOB;
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- IPUMEHATh TEOPETUYECKHE 3HaHMs B O0JIaCTH MarHeTu3Ma HaHOMAaTEpUajoB JUIs
pElICHUs] HCCIEeNOBATeNIbCKUX M MPHUKIAJHBIX 3a7ad, B TOM 4YHCIE B OOJACTH HAYKH O
HaHOMAaTepHuallax U HAHOTEXHOJIOTUH.

Braoemy:

- HaBBIKAMH I10JIy4€HUSI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMATEPUaJOB;

- METOJ0JIOTMYECKUMH I0JIX0JIaMU M HABbIKAMHU BBISBIICHUS B3aUMOCBS3E€U CTPYKTYpBHI,
CBOMCTB M TEXHOJIOTUH MOJIY4YE€HUS MarHUTHBIX HAHOMAaTEPUAJIOB;

- HABBIKAMM OCBOEHMSI M MPUMEHEHMSI HOBBIX METOJIOB MCCIEAOBAHUS MarHUTHBIX
CBOMCTB HAHOMAaTEPHUAJIOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Pa3nes 1. OcHOBBI MarHeTu3mMa ¥ TEOPUH MATHUTHOTO YIIOPS/10YEeHH S

OcHoBbl pu3uKN MarHetusmMa. MarHeru3M aTtoMoB M HOHOB. OCHOBHbIE TOHSTHS.
Knaccugukanus BemecTs Mo OTHOLIEHUIO K MarHUTHOMY Moito. CIMHOBBIA M OpOUTaIbHBIN
MarHuTHble MOMeHThl. OpOurtanbHoe BbIpoxkaeHue. I[lapamarnerusm coenunenudt d- u f-
3JIEMEHTOB, IApaMarHeTU3M 3JEKTPOHOB MPOBOJUMOCTH.

Mua- u nmapamarderu3m. MarnutHoe ynopsiaiouenue. Kiiaccuueckue M KBaHTOBO-
MEXaHWYeCKWe TPaKTOBKM JAua- U MapamarHetusma. 3akoH Kropu-Beiicca. O6menHoe
B3auMoeiicteue. Mogens [aiizenbepra-/{upaka-Ban-®nexka. MexaHu3mbl OOMEHBI, THIIBI
oOMeHa, mpuMepbl OOMEHHBIX KJIAacTepoB. THIBl MarHUTHOTO yropsinouyeHus. CroHTaHHas
HaMarHM4eHHOCTb. MarHuTHBIM MOMEHT B (peppo- U peppuMarHeTrkax.

Teopusi MoJiexkyasipHoro mnoJsi. PpycrpupoBaHHble cucteMbl. [lpencraBnenus
TEOpUM  MOJIeKyJlsapHOro moJyis Belicca. TemnepaTypHble  3aBUCMMOCTH  MarHUTHOM
BOCIIPUMMYUBOCTH (eppo-, aHTUdeppo- U QeppuMarHeTukoB. TepMoauHamMUYecKas Teopus
MarHuTHOro ynopsigoueHus Jlanmay. Bkinaag MarHMTHOrO ymnopsijioueHUs B TEIUIOEMKOCTb.
@pycTpanus CIMHOBBI B INIOCKUX CTPYKTYpaxX U KyOM4ecKux aHTudeppoMarHeTukax.

MarauTHasi aHU30TPONUST M MArHUTOCTPUKHUS. CBS3b CTPYKTYphl MarHUTHBIX
XapaKTepUCTUK MaTepuana. MarHUTOKpUCTAIIIMYECKass aHU30TpOIus, OOMEHHass MarHuTHas
aHU30TpONUS. W aHu30Tponus (opmbl. MarHutHele CBOMCTBA aHU3OTPOINHBIX HAHOYACTHIL
Maruuroynpyroe B3aUMOJAEWCTBHE, MAarHUTOCTPUKLUA. MarHuroctaTuueckas SHEprus,
pa3MarHM4MUBaronIee ToJIe. CnaObr1it (beppoMarHeTusM. [Ibe30MarauTHBIN "
MarHUTOAICKTPUUECKHI dPPEeKT.

Pa3nes 2. Tunbl MArHUTHBIX HAHOMATEPUAJIOB M 00/1aCTH UX IPUMEHEHUs

OcHOBHbIE MArHMTHbIe MaTepuHajbl. MHOrooOpasue MarHUTHBIX XapaKTEPUCTHUK,
MarHuTHas CHUMMETpHS, MYJIbTU(QEPPOUKH. MarHuTHbIE XapaKTEPUCTUKH M IPUMEHEHUE
METaJJIOB TPYIIbl JKele3a U HUX CIUIAaBOB. MarHuTHbIE XapaKTePUCTHKU U IPUMEHEHHE
PEAKO3EMENbHBIX METAUIOB M UX cIulaBoB. OKcuaHble (eppUMarHeTUku (eppUThl IIMUHEH,
teopust Heenst, pepputhl rpaHatsl, rekcaroHajgbHble (PeppPUTHL.

JloMeHHasi CTPYKTypa M OJHOAOMEHHOCTb. Teopus MuUKpoMmarHeTusMma. JlomeHHas
CTPYKTypa, TIpaHULbI JOMEHOB. BoOpTeKcHbIE CTPYKTypbl B MAarHMUTOMSTKUX MaTepHallax.
JlomeHHasi CTPyKTypa OJIHOOCHBIX (DeppOMarHeTUKOB B OOBEMHOM, TOHKOILJICHOYHOM H
HAaHOpPa3MEpHOM cocTosiHUU. lloBeneHue OJHOJOMEHHBIX 4YacTHLl B MAarHHUTHOM IIOJIE.
Penakcaius HaMarHU4YE€HHOCTH.

IIponeccsl HamarHuvyuBanusi. HamarHumuuBaHue OJHOJOMEHHBIX 4YacTHI] (MOJEIb
Croonepa-Bonbdapra). I[lone anuzorpornmm. IIporecc HamMarHWYWMBaHWS, CTaOWIM3AIUs
MAarHUTHOTO COCTOSIHUS M JuHamMudeckue 3(PQekTol mporecca HamarunuuBanus. OcoOEHHOCTH
HaMarHMYMBaHUS TOHKUX MJIEHOK YU HAHOYACTHII.

CynepnapamMarHeTus3M M MarHuTHble JKMAKOCTH. BHyTpeHHMII U BHEIIHUI
cyneprnapamarieTusm. Temneparypa OaokupoBku. OIeHKa pa3MepoB HAHOYACTHI] MO JaHHBIM
MarHUTHOM BOCHPUUMYHMBOCTU. OCHOBHBIE XapaKTEPUCTUKU IUCHEPCUNH MArHUTHBIX YacTHULI.
VYcnoBuss yCTOMYMBOCTH MAarHUTHBIX JKUAKOCTeH. [loBeneHne MarHuTHOW JKUAKOCTH B
HEOJHOPOJHOM MarHUTHOM I0Jie, OCHOBBI (epporuapoauHaMuku. [loBeaeHre MarHUTHBIX U
HEMarHUTHBIX YaCTHUI B MarHUTHOM >KUJIKOCTM B MAarHUTHOM II0JI€: MarHUTHAas JIEBUTaUUs U
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pazzesieHne MarepualioB IO IUIOTHOCTU. OCHOBHBIE NPUMEHEHHMS] MArHUTHBIX >KUIKOCTEMH:
MarHUuTHas cenapanus, MAarHUTOKHUJIKOCTHBIE YIUIOTHEHUS, MAarHUTOKHUJIKOCTHBIE
aMOPTHU3aTOPbI U JieMI(ephl.

Paspen 3. B3aumoneiicTBHe HAHOMATEPHATIOB C 3JIEKTPOMATHHUTHBIMH IOJSIMH M
METO/AbI UCCIeTOBAHUSA

MaruuTHble Ppe30HAHCHI M MArHUTOONTHYeCKHe siBJeHUs. OCHOBBI TEOPUU
MarHUTHBIX PE30HAHCOB. OJIEKTPOHHBIM MapaMarHUTHBINA pe3oHaHC. SIepHbIA MarHUTHBIN
PE30HAHC — OCHOBBI METOJA, CIWH-CIIMHOBAs W CIUH-PELICTOYHAs PpEeJaKCalus, IMPUHIUIIBI
SAMP-toMorpaguu ¥ HCNONB30BAaHME HAHOYACTHI[ B KAayeCTBE KOHTPACTHBIX areHTOB.
®eppoMarHuTHbIA pe3oHaHc. DeppuUMarHUTHbBIN pe3oHaHC. AHTHU(QEPPOMArHUTHBIN PE30HAHC.
BinsiHMe CTPYKTYphl M MAarHuUTHBIX CBOMCTB Marepuajga Ha pPE30HAHCHYK 4YacToTy MpH

€CTECTBEHHOM (eppOMarHUTHOM pe30HaHCe. MarHuToONTUYECKUE SBJICHUA — 3PQPEKTHI
®dapanes u oxra, apdext Keppa.
MarauTodJjieKTpu4ecKue SIBJICHUSI. MarauTHbie reTepoCTPYKTYPHI.

Marueroconportuiienue 1 3pdext Xosna. COUH-pa3ynopsIOUEHHOE PacCesHUE JIEKTPOHOB,
aHU30TPOITHOE MAarHeTOCONPOTUBIICHHUE, KOJIOCCAIbHOE MarHeTOCONPOTHUBIIEHUE, MJIAHAPHBIN U
aHoMalbHBIM  3QdexTsl Xoyima. MarHuTHble CBONHCTBA TOHKUX IUIEHOK. (OcCoOeHHOCTH
OOMEHHOTO ¥ KOCBEHHOTO OOMEHHOTO B3aUMOJACHCTBHI B TOHKOIUICHOYHBIX MAarHUTHBIX
rerepocTpykrypax. CHnuHOBbIE TOKHM, MOJAEIb JABYX TOKOoB Mortra. ['mranrckoe
MaraeroconpotuBieHne. CHIHUHOBBIE BEHTWIM W  CIOUHOBBIE  (GWIBTPBl. TyHHEIBHOE
MarHeToCONpOTHUBIIEHUE. Y CTPONUCTBA XpaHEHUSI HHPOPMAIIMK HA OCHOBE MarHUTHBIX CPEL.

Co3nanne MarHUTHBIX moJieii. CriocoObl CO37aHKs OJHOPOJHBIX MAarHUTHBIX MOJIEH U
mojeit Tpebyemol KoHpuUrypanuu. BO3MOXHOCTH W OTpaHWUYCHHS TPH HCIOJIH30BAHHH
BO3IYIITHO-OXJIAKJAEMbIX COJICHOMZIOB W Karymek ['empmronbma. [lunumaaper  Xambaxa.
DNEeKTPOMAarHUTHl — TPUHIWIN ACUCTBUS M OTPAHWYCHHUSA. BO3MOXKHOCTH M OTPaHUYCHUS
UCIIOJIb30BAHUS TOCTOSHHBIX MarHuToB. (CBEpXNpOBOJSIINE COJEHOUIbl. bBUTTEpOBCKHE U
ruOpHIHBIE MarHuThl. VIMITylbCcHAs TEXHUKA CO3/IaHUS MAarHUTHBIX TIOJIEH W CHOCOO CKATHA
MarHUTHOTO TIOTOKA.

Hccnenopanme  MarHuTHbIX  HaHoMaTepuanoB. MccienoBanue — nudpakuuu
PEHTT€HOBCKUX Jy4ei U HEUTPOHOB. CHEKTPOCKONHSI MAarHUTHOTO PEHTT€HOBCKOTO JUXPOU3Ma.
EXAFS u XANES cnekrpockonus. CrnekTpocKkomnusi ramMmMma-sjaepHoro peszonanca (dddexra
Meccbayspa) u wucnonbp3oBanne MeccOaydpoCKoil CIEKTPOCKONHMHM JJI  HCCIICIOBAHMS
MarHUTHBIX MarepuayioB. lcciegoBaHue MarHUTHBIX MAaTE€pHAIIOB Ha JOMEHHOM YpPOBHE:
AIIEKTPOHHAS] MUKPOCKOTIHS, CKaHHPYIOIIasi 30HJ0Bass MHUKPOCKOIHUS ¢ MarHUTHBIMH 30HJIAMH,
MUKpockonusi U crnekTpockonus s¢dexra Keppa. HMccnemoBaHue MakpoOCKONUYECKHX
MarHWTHBIX ~ XapakTepucTuk:  Beckl  Dapanes,  AKCTPAKIMOHHBIE  MarHUTOMETPHI,
BuOpomarneromerp, SQUID-maruutomerpusi. Oco6eHHOCTH BbIOOpA METOa UCCIIEI0BAHMUS.

4. O0beM yueOHOM THCUMTIITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHBI 3,0 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJe B (popMe NpaKTUUECKON MOATOTOBKH - - -
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popme NpaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie paboTs! (JIP) - - -
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH - - -
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IIpooonscenue mabauysl

CamocrosiTesibHasi paboTa 1,67 60 40
KoHTakTHas camocrosiTesnbHas paboTa 167 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B JUCHUIIIIMHbI ’ 59,8 | 39,85
Bua konTpoJs: 3auer

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«OCHOBBI KPHCTALIOrPa(PUU B TEXHOJIOTHH HAHOMATEPHATIOB)

1 Mear aucuMMIMHBLI — OPHOOPETEHHE 3HAHWM, yMeHMH u  (HOPMUPOBAHHE
KOMIIETEHIMII B 00JIaCTH MPUMEHEHHUS] KpUCTAIIOTpaUuecKoro ammapara JJs BBISABICHUS U
3aIaHusl CBSI3M MEXIY KPUCTAJUIMYECKOW CTPYKTYpPOH, OpraHm3aluedl W XapaKTepUCTHUKAMHU

HaHOMATEPHUAJIOB.

2 B pe3yabTaTe wu3y4YeHHs JAUCHUILVIMHBI OOyYaIOIIUIiCA 1O mporpaMmme
0akajiaBpuaTa J0JIKeH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaAMU X TOCTH)KCHUS:

IIK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; T1K-3.2

Buame:

— DJIEMEHTHI TOYCYHOH M MPOCTPAHCTBEHHOW CUMMETPHUH, CIIOCOOBI MX TIPEICTABICHHS U
0COOCHHOCTH B3aUMOICHCTBUS;

— TPUHIUIBI MHIUIUPOBAHUS Y3JI0B, PSAIOB U TUIOCKOCTSH KPUCTAIUTHICCKON PEIIETKH;

— TUIBI  TPOCTPAHCTBEHHBIX  PEHIETOK, CHOCOOBI  TIOCTPOCHHUS  TpaduKOB
MIPOCTPAHCTBEHHBIX T'PYIIIT,

— MEXaHHM3MBI POCTa KPUCTAIIIOB, BKIIOYAsT HAHOKPUCTAILIBI,

— CBsI3b O0JMKAa KPUCTAUIOB C WX CTPYKTYPOW M CIOCOOBI YIPABIICHUS OOJUKOM
KPHUCTAILJIOB.

Ymems:

— HCIIOJIb30BaTh OOO3HAYEHUS IPOCTPAHCTBEHHBIX W TOYCYHBIX TPYII CHMMETPHH,
CTPOUTH TpapUKH MPOCTPAHCTBEHHBIX U TOYCUHBIX TPYIIT CHMMETPHH,
— aHaJIM3UPOBATH BO3MOXKHOCTH TIOJIydCHHUS HAHOYACTHUI[ Pa3IHYHOW (POpMBI, B
3aBUCHUMOCTH OT CUMMETPUHN KPUCTALTMYECKOTO CTPOCHUS MaTepraia HaHOYACTHII,
— 3aJaBarh TPeOOBaHUS K YCIOBHSIM (DOPMHpPOBAHUS HAHOYACTHII U HAHOMATEPUAJIOB,
I 00eCTIeYeHHS TPEOYEMBIX CTPYKTYPHBIX M (PU3UICCKIX XapaKTEPUCTHK HAaHOMAaTepHalia;
Braoemw:
- HaBBIKAMHU KPUCTAIIOrPA(QHIECKOTO ONMMCAHUS PEaTbHOU CTPYKTYPBI KPUCTAILIOB;
— METOIOIOTHYECKUMH IIOAXONAMH W  HAaBLIKAMHM  BBIABJIEHHS  B3aHMOCBS3€El
CTPYKTYPBI, CBOHCTB ¥ TEXHOJIOTUH TIOJYICHHS KPUCTALNTNICCKIX HAHOMATEPHAIOB.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Hayku, CyOoucuuIuIMHbl Kpuctamiorpaduu U e€ cBs3b ¢ IpyrUMU 00NacTIMU HAy4HOT'O
3HaHus. HWcropus pasButus kpucramiorpapuu. COBpeMEHHOE COCTOSIHME, MpoOJeMbl U
MEPCIIEKTUBBI Pa3BUTUS KpUCTAJUIOTpaduu U CMEXHBIX AucuuIUinH. Kpucrtann u ero coiicTsa.
3HaueHuWe M 3a7auyd KpuUcTaulorpaguu B TNPUMEHEHHMM K HaykaM O HaHoOMarepuajax u
HAaHOTEXHOJIOTUH.

IIpoenupoBanue kpucranioB. Bujael npoekuuii, Ucnonb3yeMble B KpUcCTaJIorpaduu,
ux nocrpoenue. [IpenmyniecTBa 1 HEAOCTATKU CIOCOOOB MPOELUPOBAHUS.

JJieMeHTbl MAaKpOcHUMMeTpuM KpucTawioB. [loBopotHeie ocu. OrpaHuueHuss Ha
BO3MOXHBIH TOPSIIOK OCH B KpUCTaie. 3epKajbHble IUIOCKOCTH U LIEHTP HWHBEPCHHU.
Ob6o3HaueHue 31eMeHTOB cuMMmeTpun. CioxkHele ocu cummeTpuu. OceBas Teopema Oiijepa.
CriocoOblI npecTaBieHuss 1 0COOEHHOCTH B3aMMOAECUCTBHSI CHMMETPUUECKHUX OTIepaLuil.

Paszpnen 2. MakpocuMMeTpHsl HAHOKPUCTAJLJIOB
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TouyeyHsble rpynnbl cMuMMeTpHHU. BpiBoa ToueuyHBIX rpynn cuMMmeTpun. KoopanHatHbie
cuUcTeMbl B Kpucramiorpapuu. Kareropun v CHHrOHUM KPUCTAJUIOB. YCTaHOBKA KPHUCTAJUIOB.
O6o3HaueHue TOYEUHBIX TIpyII cumMMmeTpud B cumBosinke bpase, Illsnduuca u I'epmana-
MoreHa.

Kpucraniaorpapuueckoe wunHaunupoBanue. UMHuekcel y3moB, pébep U rpaHei
kpuctauioB. [lapamerpelr Belicca u cuMmBosbl  Musiepa.  UYeTbIpeXUHIIEKCOBBIE  OCH
reKcaroHajJbHONM CHUHTOHUM, MHJEKChl bpaBe; cuMBOBI pedep rekcaroHajJbHBIX KPHCTaJUIOB.
EnunHuunas rpaHp B KpUCTaJUIaX pa3HbIX CHHIOHUN. 3aKOH 30H.

IIpoctbie popmbl. [lonstue npoctsix Gopm kpucramios. IIpocTeie popmel B Ki1accax ¢
eIMHUYHBIM HarpaBieHueM. [Ipocteie hopmbl B Kitaccax 0e3 eqMHUYHBIX HarpaBieHui. CBs3b
CUMMETPUM BHYTPEHHETro CTpOeHUs M  (QOopMbl HaHOKpHUCTAUIOB. KomOuHalMOHHBIE
MHOTOTPaHHUKH.

Pazgea 3. Kpucranioxumusi HAHOMATepHUAJI0B

DJieMeHTbl TPAHCJISAIMOHHOH cuMmMerpuM. Kpucramnuueckas pemérka M THIIbI
JJIEMEHTApHBIX sYeeK. [IpocTpaHCTBEHHBIE AIEMEHTBI CHMMETPHH: BUHTOBBIE OCH, IUIOCKOCTH
CKOJIB3SILIETO OTpakeHus. B3auMoaeicTBUE 3aKpBITBIX U OTKPBITBIX 2JIEMEHTOB CHMMETPHH.

IIpocTpancTBeHHBbIe rpynnbl cuMMeTpuu. O003HaUEHKE U BBIBOJ ITPOCTPAHCTBEHHBIX
rpynn cumMmerpud. [loctpoenue rpadukoB npocTpaHCTBEHHBIX Ipymil. CBS3b TPaHCISALUOHHON
CUMMETPUHM C  MaKpOCHUMMeETpue  HaHOKpucTawioB.  OcobenHoctu  Mopdonoruu
HAaHOKPHUCTAJUIOB Pa3JIMYHBIX IPOCTPAHCTBEHHBIX IPYIII.

OcHoBbI KpHucTALIOXUMHH. KOOpAMHALIMOHHBIE YKCIIa, KOOPANHALMOHHBIE MOJIUAAPHI,
9UCIO0 (POPMYJIBbHBIX €IUHHI]. THUIBI XUMHUECKON CBSI3M B KpucTauiax. [lnoTHelmye mapoBbie
YIaKOBKU B KpuUcTajuiax. M30CTpyKTypHOCTH, M30TUNUS, rerepoTunus. OCHOBHbIE KaTEeropuu
KPUCTAJUIOXUMHH.

Poct Hanokpucrannos. [Ipuuunsl 1 ycrnoBus 00pa3oBaHUs KpUCTAIIOB. MexaHU3Mbl
pocra kpuctauioB. DakTopbl, BIMAONIME Ha OOIMK KpuUCTaLioB. Mopdonoruueckue
OCOOCHHOCTH pEaJbHBIX KPHUCTAJUIOB: CKYJIbINTypa TpaHell Kpucramuia, (opmsl pocra
KPUCTAJUIOB, CPOCTKH KPUCTAIOB, CHMMETPHS JBOMHUKOB. METOIbI BBIPALIMBAHNS KPUCTAILIOB
1 0COOEHHOCTH (POPMUPOBAHUS HAHOKPUCTAIJIOB.

4. O0beM yueOHOM THCUMIIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTh AU CIIUNIJIMHBI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: 1,33 48 48
B TOM 4HcJie B (popMe NpaKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJie B (popMe NPaKTUYECKOH MOATOTOBKH - - -
[TpaxTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOU MOATOTOBKH 0,11 4 3
Jlaboparopusie paboTs! (JIP) - - -
B TOM 4ucJe B popMe NPaKTHYECKON MOATOTOBKH - - -
CamocrosiTesbHasi paboTa 1,67 60 40
KoHTakTHas camocrosiTesibHas paboTa 167 0,2 0,15
CaMOCTOSATEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIMHbI ’ 59,8 | 39,85
Bua konrpous: 3ayer
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AHHOTANUA pado4yeil NPOrpaMmMbl AUCUHUIIIIMHBI
«TexHUKa HAYYHOTI'0 MIEPEeBOAA»

1. leab AuCHUIUIMHBI — pHOOpeTeHne o0yJyarmuMucs 001ed, KOMMYHUKAaTUBHON U
npodeCCHOHANTBHON KOMIIETEHIIMHA, YPOBEHb KOTOPBIX HA OTACIBHBIX JTamax s3bIKOBOU
MOATOTOBKM  MO3BOJISIET  MCHOJB30BaTh  MHOCTPAHHBIM  S3bIK  IMPAKTUYECKHM KaK B
npodecCHOHANBHON (MPOM3BOJCTBEHHOW H HAy4YHOMW) JEATEIBHOCTH, TaK W JJIA  IIeJIeH
caMmo00pazoBaHUsI.

2. B pesyabTaTe H3y4YeHHUs JMCUMILIMHBI 00y4aroMiics J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

VK-4.1; YK-4.2; YK-4.3; [1K-3.2

3nams:

- OCHOBHBIE CIOCOOBI  COYETAEMOCTH  JIEKCUYECKHMX €AMHMII U  OCHOBHbBIE
CJIOBOOOpPa30BaTEIBLHBIE MOJICIIH,

- pYCCKHME DSKBHUBAJIEHTBHl OCHOBHBIX CJIOB U BBIP@KEHUH peud B Ipolecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBHUS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprupoBaHUS U AHHOTUPOBAHUS JINTEPATYPHI;

- MaCCUBHYIO M AaKTHBHYIO JIEKCMKY, B TOM YHCJIE€ OOILIEHAyYHYI0O U CIEUUATbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO AJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYpOil HA MHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO clI0BapeM;

- BECTH IEPENUCKY Ha U3y4aeMOM SI3bIKE C LEJIbI0 MEXIMYHOCTHOTO U MEXKKYJIbTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTH PEYEBYIO JESITENbHOCTh IPUMEHUTENBHO K cepe ObITOBOM U NMpodecCHOHaTbHON
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEKKYJIbTYPHOIO OOIIEHMS,
HaBbIKAMH M YMEHHUSIMU pPEUYeBON JEATENbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM Hu
npodeccuoHaIbHOM KOMMYHHUKAIIMU, OCHOBAaMU IMyOJUYHON peuu;

- OCHOBaMHU pedepupoBaHHMs M AHHOTHUPOBAHHUS JIMTEpPATypbl Ha H3y4aeMOM
MHOCTPaHHOM $I3bIKE.

3. Kpartkoe cogep:xaHue IUCHHILTHHBI

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

1.1 CopspkeHne W M3MEHEHHE TIJaroja-cBsS3KM B (opMax HACTOSIIEr0 BpPEMEHH.
Bunospemennbie @opmbl  rnaroioB. OOpazoBaHue GoOpM  IPOCTBIX, MPOJOJIKEHHBIX,
nepPeKTHbIX U Nep(EeKTHO-IPOAOKEHHBIX BPEMEH TJlarosa. BornpocurenbHble IpeIoKeHHs B
pa3nuuHbIX BpeMeHax. OOpazoBaHue OTpULATENbHBIX (JOPM IJIarojia B pa3Iu4yHbIX BpeMeHax.

1.3 O6pazoBanue IPOCTHIX, MPOJIOJIKEHHBIX, MEPPEKTHBIX BPEMEH IJ1arojibHeIX (GOopM U
ynoTtpebienue Qopm crpamarenpHoro 3anora.l.4. BumoBpemeHHbie (OPMBI  TJIAroJioB.
OObpa3zoBaHu€e MPOCTHIX, MPOJOJIKEHHBIX, NEPHEKTHBIX U MEePPEKTHO-IIPOJOHKEHHBIX BPEMEH.
BormnpocurenbHble MpenioxkeHus: B pa3auuHbIX BpemMeHax. OOpa3oBaHue OTpHULATEIbHBIX (HOpM
rJ1arojia B pa3JinyHbIX BpEMEHaX.

1.4 Ilpuuacrus. [Ipuyactusa Hacrosiero u npomennero spemenu. Ilepdexrusie Gpopmbl
npuyactus. Mecto npuyacTuii B peaaoKeHuu. AOCOTIOTHBIN MPUYACTHBIA 000POT.

1.5 Undpunutus. @opmel nHpuHutUBa. [IponomkeHHbll 1 nep(eKTHbI UHPUHUTUB.
OyHkuuu HMHQUHUTHBA B mpeanokeHuu. OOpa3zoBanue u ynorpebieHue WHOUHUTHUBHBIX
000pPOTOB THUIIA «CIOKHOE MOATIEKALEE) U «CI0KHOE TOTIOJTHEHHEY.

1.6 Monanpabie raaroiiel. CTpykTypa mpeioxkeHus. [IpuHIHUNBI c10BOOOpa30BaHMSL.
Coxkpamenust (a66peBuarypsl). O603Hauenue natel [IpaBuiia 4TeHHS XUMUYECKUX DJIEMEHTOB,
0003HaueHN U (HOPMYT HEOPraHWYECKUX COCTWHEHHM U YPAaBHCHHN XUMUYECKHUX PEaAKIUH.
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[IpaBuna ureHus enuHuL u3MepeHus. IlpaBuna dTeHHMs HAaUMEHOBAaHUM  OCHOBHBIX
OPraHUYeCKUX COCTMHECHUH.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B ClIeMaILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.1. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopusi. Texuuka 6e3onacHocTu B 1abopatopuu. M3mepenus B
XMUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymyiiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOraembl FIKOJIOTUH.

2.2 llonsatue o Buaax uyreHus. [I[pocMOTpoBOE YTEHHE HA MPUMEPAX TEKCTOB O XMMUH,
H.N. Menneneese, PXTY um, [.U. Menneneena.

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 Uzyuaromiee yTeHHE HAYYHBIX M HAyYHO-NOMYJISIPHBIX TEKCTOB [0 BbIOpAHHOM
CHEeMaIbHOCTH Ha mnpumepe TekcToB: «Hayka u HayuHble MeTOIbl», «XHMHUYECKOE
npennpustiue», «COBPEeMEHHbIE WH)XXEHEPHbIE TEXHOJOTUW», «XuMUYeckas jgaboparopus.
Texnuka Oe3omacHoCcTH B Jiabopartopuu. M3mepeHuss B XUMHYECKOH JabopaTtopumy», «XuMUs
Oynymero. CoBpeMeHHbIE TEHIEHIIUN pa3BUTHsI Hayku», «buorexHonorus. @apmaieBTuyecKue
IIPOU3BOJICTBAY, «3eneHas xumus. [Ipodaempl sKo10rum».

Jlexcuyeckne  OCOOEHHOCTM ~ TEKCTOB  HAYYHO-TEXHUYECKOW  HAINpaBIEHHOCTH.
TepMHHONOTHS HAYYHO-TEXHUYECKOW JIUTEPaTyphl HAa U3y4YaeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedu 10 TEMaM:

3.1.1. «I'oBopum o cebe, 0 cBOe Oynymieit mpodeccum»,

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosnoru4eckas pedb o Teme «o cede u o Oymymei mpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PedeBoil ATHUKET TOBCEAHEBHOTO OOMICHUS (3HAKOMCTBO, IMPEACTaBJICHUE,
YCTaHOBJIEHUE U TOJIepKaHME KOHTAKTa, 3alpoc U coolIieHne uHdopmaiuu, nodyxaeHue K
NEUCTBUIO, BBIpAXKEHHE MTPOCHOBI, COTIACHs).

Oco0eHHOCTH TUAJIOTUYECKON peuH o MPOHIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATbHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. 'paMmmaTHyeCKU€ U JIEKCUYECKUE TPYIHOCTH SI3bIKa CIIELIUATIBLHOCTH:

Pa3nuunble BapuaHThI epeBoia NpUYacTUil Ha pyccKuil s3bIK. [IpuyacTHble 000POTHI U
MIPUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakioHeHHE. POPMBI cOCIaraTeIbHOI0 HAKJIOHEHUS B M3y4aeMOM
s3plke. MojanbHble TJarojbl M KX HCIOJIb30BAHHE B NPEUIOKEHHUSIX B COCIArareabHOM
HAaKJIOHEHMH. THIbl yCIOBHBIX IpeMIOKEHUH. BapuanTsl IepeBoja MpEIOKEHUM B
cocllaraTeJIbHOM HAaKJIOHEHUU U YCIOBHBIX MNpemnokeHuid. [lopsiiok cioB B NpeiOKEHUU.
OMpatrnyeckue KOHCTPYKIIHUH.

4.3. U3ydeHue mnpaBuil IepeBojia pa3ivuHbIX (opM HMHOUHUTHUBA UM HH(OUHUTHUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:
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1) «JIaGopaTopus»

2) «/3mepenust B XUMUYECKOM 1a00paTopum.
Crunucruueckue 0COOEHHOCTU

Opranmzanust pabOThl CO CHEUHAIBHBIMUA  CIOBapsIMHU.

CIIEHHUAJIBHOM HAyYHO-TEXHHYECKOW JINTEpaTypHl.
[lonsitTne o pedepupoBanuu u

aHHOTHUPOBAHUM TEKCTOB MO creuuaiabHocTu. [lomck HOBOM wuHpOpMmanuu npu pabore ¢
TEKCTaMU U3 NEPUOAMYECKUX U3JaHUI U MOHOrpaduil, MHCTPYKIUHI, IPOCIIEKTOB U CIIPABOYHOM
JUTEpaTypsl 110 PaCCMaTPUBAEMON TEMATHUKE.

4. O0beM yueOHOMH TUCHMITHHBI

Cemectp
Bcero
Bui yue6HO# paGoTHI 3 cemecTp 4 cemectp
3E Axan. 4. 3E AI;aH' 3E AIfIaH'

Obmast TpyRoeMIKOCTS 4,0 1440 | 20 | 720 | 20 | 720
AUCHUITIIUHBI
Konraxruas padora - 1,8 64,4 0,9 | 320 | 09 | 320
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas paboTa 2404 80,0 1,1 40,0 1,1 40,0
KoHTakTHast caMocToATEIbHAS 0’ 4 0’ P 0’ 2
paborta
CamocTosATenbHOE N3YUYCHHE 22 Li L

1 i 79,6 39,8 39,8
pasaciioB AMCHUILIMHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auer

Cemectp
Bcero
Bu yue6HO# paGoTHI 3 cemecTp 4 cemectp
3E Actp.u. | 3E AfITp' 3E AfITp'

OO6mast TpyA0€MKOCTh 4 108 5 54,0 5 54
AUCHUITIIUHBI
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHbIE 3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHAs paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHast caMocTosTeNbHA 0’ 3 0’ 15 0’ 15
paborta
CamocTosaTensHO 22 Li Li

FIHOC H3YHCHHE 59,7 29,85 29,85
pasaciioB AVMCHUILIMHBI
Buabl koHTpOJIA:
Buo xonmponsn uz YII 3auyer 3auer
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHbBI
«['paMmMaTHKAa HHOCTPAHHOIO A3BIKA»

1. leab AucHUIUIMHBI — IpHOOpeTeHne o0yJarmuMucs 001el, KOMMYHUKaTUBHOM U
npodeccuoHaIbHOM KOMIETEHLMH, YpPOBEHb KOTOPBIX HA OTHEJNbHBIX 3Tamax sS3bIKOBOM
MOATOTOBKH TI03BOJISIET BBIMOJIHATH Pa3IMUHbIe BUJBI MPO(ECCHOHAIBHO OPHUEHTHPOBAHHOIO
IepeBoJia B IPONU3BOACTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pesyabTaTe H3y4YeHHUs JMCUMIIMHBI 00y4aloMiics J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMH UX TOCTHKCHUS.

VK-4.1; YK-4.2; YK-4.3; [1K-3.2

3nams:

- OCHOBHbIE  CIOCOOBI  COUETAEMOCTH  JIEKCUYECKUX  E€JUHHUI] U  OCHOBHBIE
CJIOBOOOpPa30BaTEIHLHBIC MOJICIIH,

- pYCCKHME DSKBHUBAJIEHTHl OCHOBHBIX CJIOB U BBIP@KEHUH peun B IpoLecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprpOoBaHUS U AHHOTHUPOBAHUS JINTEPATYPHI;

- MaCCMBHYIO M AaKTHBHYIO JIEKCMKY, B TOM YHCJIE OOIIEHAYyYHYIO U CHEIUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOUMYIO Ui paOOThl HaJ TUIIOBBIMHU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYpOl HA MUHOCTPAHHOM SI3BIKE;

- paboTath CcO CI0BapeM;

- BECTHU MEPENUCKY Ha U3y4aeMOM SI3bIKE C LEIbI0 MEXIMUYHOCTHOTO U MEKKYJIBTYPHOTO
B3aUMO/ICHCTBHS,

- BECTH PEYEBYIO JESATEbHOCTh IPUMEHUTENBHO K cepe ObITOBOM U MpodecCHOHaTbHON
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXJIMYHOCTHOIO M MEXKYJIbTYPHOI'O OOIIEHHUS,
HaBbIKAMH M YMEHHUSIMU pPEUYEBOIl JIEATENbHOCTH NPUMEHUTENBHO K cdepe ObITOBOW U
npodeccrnoHaIbHON KOMMYHUKAIMU, OCHOBAaMU IyOJIUYHON peuu;

- OCHOBaMHU pedepupoBaHHMS M AHHOTHUPOBAHHUS JIMTEpPATypbl Ha H3y4aeMOM
MHOCTPaHHOM $I3bIKE.

3. Kpartkoe cogep:xanue IUCHHUILTAHBI

Pa3znesn 1. OcHOBHbBIE JleKCHYeCKHe H CTHJIHCTHYECKHE 3aKOHOMEPHOCTH NepeBoja
HAYYHO-TeXHUYeCKOMH JINTepaTypbl

1.1 Jlekcuueckwe 3aKOHOMEPHOCTH HAy4YHO-TEXHHYECKOTO TiepeBoaa. CMBICIOBOM
aHaJIN3 HAy4YHO-TEXHUYECKOTO TeKcTa W ero cermeHTanus. CTuiaMcTHYecKue OCOOEHHOCTH
HAayYHO-TEXHUUYECKUX TeKCTOB. [IpeononeHne TpynHOCTEH, CBSA3aHHBIX C PaCXOXKACHUEM
CUHTAKCUYECKHUX CTPYKTYpP MHOCTPAHHOI'O U PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHHEe NOpsAJKA CJIOB B aHIVIMHCKOM M PYCCKOM IpeaiokeHusx. [lepeBon cios,
yCTaHOBJIEHUE 3HadyeHus ciioBa. llepeBoa cBOOOIHBIX U (Hpa3eoIOTHYECKUX CIOBOCOYETAHUU.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTeH

1.3 Cokpamenusi. OcoOeHHOCTH UX nepeBoja. Pa3BuTre HaBBIKOB IepeBOa Ha MpUMEpe
TEKCTOB M0 TeMe «XuMuueckas jgadoparopus» «3mMepeHus: B XuMum».

1.4. Jlexcuueckue TpaHcPOpMaIMK TPU TEPEBOJE TEKCTOB IO TEMAaTHKE XUMHUHU U
XUMUYECKON TEXHOJIOTHH.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0EHHOCTH NepeBo/ia.

2.1. Ocobennoctu nepeBoia nmpeaokeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe MmepeBoja TEKCTOB IO TEMAaTUKE XHUMHUYECKOW TEXHOJIOTHH
[IepeBox IpUAATOYHBIX IPEIIOKEHHI.

2.2. Meronel M npHeMBl NEPEBOJA CTPAAATEIBHOIO 3ajlora HAa NPHUMEpPE IepeBoJa
TEKCTOB 10 TeMe "TexHonmoruu Oymymiero".

159



2.3. Tumsl yCIOBHBIX IPEUIOKEHHH, MpaBuia U ocoOeHHOCTH uX mepeBoja. [IpakTuka
[epeBO/ia YCIOBHBIX IPEUIOKEHUI Ha MpUMEpax TEKCTOB IO PA3IMYHBIM pa3jeiaM XUMHH U
XUMHUYECKON TEXHOJIOTHH.

2.4. MonanbHble IJ1arojbsl 1 0COOEHHOCTH MX IMEpeBOJa Ha IpHUMepe NepeBoJa TEKCTOB
«Texnonorusy, «[IpomsbineHHoe 000pyAOBaHUE)

Pa3nes 3. OcoGeHHoCTH NepeBoia NMpelI0KeHUH ¢ HeJIMYHBIMU (popMaMH ri1arosia

3.1 Uudpunutus (HeonpeneneHHas ¢popma riaroina). Poap MHQUHUTHBA B NPEATIOKEHUN
U BapUaHTHl IlepeBOoJa Ha pycckui sa3blK. [Ipuyactus u repynauil. BapuanTel nepeBoja Ha
PYCCKHH SA3BIK.

3.2 HWubunutuBHble 000poThl. OOOPOT AomOJHEHHE C HHPUHUTHBOM. (OO60pOT
nojJiexainiee ¢ MHQUHUTUBOM. Pa3nuuHble BapuaHThI IEPEBO/IA.

3.3 IlepeBoa mpuyYacTHBIX 00OPOTOB. AOCOIIOTHBIM NMPUYACTHBIM O00OpPOT U BapUaHThHI
nepeBojia. PazBuTre HaBBIKOB MepeBo/ia B chepe XUMUU U XUMUYECKOW TEXHOJIOTHUH.

Paznen 4. OcobenHocTH pepepaTHBHOIO NEepeBoOIa

4.1. Anroput™m mnpeanepeBoaYecCKOoil paboThl € HAyYHO-TEXHMUYECKUM TEKCTOM IO
XUMHKO-TEXHOJIOTHYECKON TeMaTHKE.

4.2. Anroput™m cocTaBieHUs pedepara MO XUMHUKO-TEXHOJOTMYECKOM TeMaTHKe
(aHHOTAIMN)

4.3. AnroputMm paboThl MO pedepaTUBHOMY MEPEBOAY MO XUMHKO-TEXHOJOTHYECKOM
TEMaTHKE.

4. O0beM yueOHOMH TUCHMILTHHBI

Cemectp
Bcero 4
Bu yue6HO# paGoTHI 3 cemecTp ceMeCTp
3E Axan. 4. 3E Axal, 3E Axal,
q. q.
Dome TSI 4,0 1440 | 20 | 720 | 20 | 720
JVCIIMTUTAHBI
Konraxruas padora - 1,8 644 | 09 | 320 | 09 | 320
ay/IMTOPHbIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTeJibHAs paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas camocTosATENbHAS 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1
aMOCTOSITEIPHOE H3YUCHHE 79.6 398 398
pa3aenoB TUCIUTUTHHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auer
Cemectp
Bcero 4
Bu yue6HO# paGoTHI 3 cemecTp ceMeCTp
3E P B R I I O
OO6mast TpyA0€MKOCTh 4 108 ) 54,0 ) 54
JVCIIMTUTAHBI
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHSI:
[Ipaxtuueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
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IIpooonscenue mabauysl

CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas caMOCTOsITeIIbHAS 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1

aMOCTOSITEIIPHOE U3yUCHHE 597 29.85 29.85
pa3eiioB TUCIMILTAHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auer

5.4 IlpakTuka

AHHOTanusA padoyeil nporpaMmMsbl Y4eOHoi npakTuku: HayuHo-ucciaenoBareabckoi
a00ThI

1 Heap npakTHKU — T[OJydyeHHE OOYyYarOIIUMCS MEPBUYHBIX MPO(eCcCHOHATbHBIX
YMEHUH U HaBBIKOB IIyTEM CaMOCTOSITEIBHOTO TBOPYECKOT'O BBIIIOJHEHHS 3a/1a4, MOCTABJICHHBIX
MIPOrpaMMOM IIPAKTUKH.

2 B pesyabTaTre NPOX0KACHUS NPAKTHUKHA 00y4ar0IMIiCH T0JI5KeH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VYK-1.1; YK-1.2; YK-1.3; OIIK-4.1; OIIK-4.2; OIIK-7.1; OIIK-7.2

3nams:

— TOpSAJOK OpraHu3alliM, IJITAHUPOBAHUS, NIPOBEACHUS U OOecnedyeHUs HaydHO-
UCCIIEI0BATENIbCKUX padOT € UCIIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTUH;

—  TOPSIOK OpraHu3aIuHy, TJIAHUPOBAHUS, MIPOBEIACHUS u obecrieueHus
00pa3zoBaTebHON AEATEIHLHOCTH 10 MTPO(HITIO N3ydaeMOi MpoTrpaMMbl OaKaiaBpuarta.
Ymemn:

— OCYILECTBJIATH MOUCK, 0OpabOTKY M aHaIu3 HAyYHO-TEXHUYECKON HMH(opManuu mno
poUITI0 TPOHIEHHON TPAKTUKH, B TOM YHCJIE C TPUMEHEHHEM Internet-TexHOJIOTHif;

Braoemy:

— CHOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEJOBATENILCKOM JESTENbHOCTH MO MPOQUITIO
M3y4aeMoi mporpaMMel OakajiaBpHara;

— METOJIOJIOTUYECKUMHU TOJX0JaMU K OpraHu3alMi HaydyHO-HCCIIEI0BATEIbCKOU U
00pa3zoBaTeIbHON JEATEITLHOCTH.

3 KpaTkoe coaep:kaHue NPAKTHKHU

VYyeOHas nmpakTHUKa BKIIIOYAET 3Talbl 03HAKOMJIEHHS C METOJ0JIOTHYECKUMH OCHOBaMU U
MIPaKTUYECKOIO0 OCBOCHHS IPUEMOB OpraHM3alUM, INIAHUPOBAHUS, IPOBEACHUS U O0ecreueHus
Hay4YyHO-MCCJIEIOBATENbCKOM M 00pa3oBaTeNbHOW  JAEATEIbHOCTH,  O3HAKOMJICHHS  C
NeSITeIbHOCTBI0 00pa30BaTeNbHbIX, HAYYHO-MCCIEA0BATEIbCKUX U MPOEKTHBIX OpraHu3alui 1o
poUITIO0 U3y9aeMoil MpoTrpaMMbl OakagaBpuaTa.

KonkperHoe coxaepkaHue yuyeOHOM MNPAKTUKU ONpPENENIeTCs HHIUBUIYaTbHBIM
3aJlaHueM 00Y4YarolIerocst ¢ y4éTOM MHTEPECOB U BO3MOXKHOCTEW Kadeapbl WIM OpraHHu3aluH,
r7Ie OHa NpoBoAUTCA. MHIuBUIyanbHOE 3ajJaHHe pa3padaTbiBaeTcs MO MPOPMII0 HM3ydaeMoi
IIporpaMMbl OakaiaBpuaTa.
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4 O0beM NpaKTHKH

O0beM npakTUKH
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTh MPAKTHKH 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
B TOM 4HcJje B (popMe NPpaKTHYECKOM NOATOTOBKH: 0,89 32 24
[Tpaktnueckue 3anstus (113): 0,89 32 24
B TOM 4ucJe B popme NpaKTUYECKOM MOATOTOBKHU: 0,89 32 24
CamocrosiTesbHasi paboTa 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,4 0,3
CaMOCTOSITETbHOE N3YYEHHUE PA3AETI0B NPAKTUKI 2,11 73,6 56,7
B TOM 4ucJie B (popme NpaKTUYECKON NOJITOTOBKHU: 73,6 56,7
Bua konTpoJs: 3ader c onleHKOM

AHHOTanus padouei nporpammsbl_IIpou3BoACTBEHHOM NMPAKTHKU: NPAKTHKH 110
M0JYYEeHUI0 TPOdeCCHOHAIBbHBIX YMEHHUI U ONbITA NPOodecCHOHAIbHOM IeATeILHOCTH

1 Heap npakTukm — [0JlydeHUE NPO(ECCHOHANBHBIX YMEHUH U OIbITa
podeccHoOHATIbHOMN EATEIbHOCTH IYTEM CaMOCTOSITEIBHOIO TBOPYECKOTO BBIIOJIHEHUS 33]1a4,
MIOCTAaBJIEHHBIX IporpamMmoil  mpaktuku. Jlanee Oepercss w3 paboueil  mporpammbl
ITPOU3BO/JICTBEHHOM IIPAKTUKH.

2 B pe3yabTare NPOX0KACHUS NPAKTHUKH 00y4al0IMIiCH T0JI5KeH:

Obaaoams cleqyOIUMU KOMIETEHIMSIMA U HHIAUKATOPAMU UX JOCTH)KECHUS:

[lepeuncnenue KoJIOB (OPMUPYEMBIX KOMIETEHIMH U HWHIUKATOPOB HUX JAOCTHXKEHHUS
IIK-1.1; [IK-1.2; 1IK-2.1; T[IK-2.2; [IK-2.3; 1IK-3.1; [IK-3.2; IIK-3.3; IIK-4.3; [IK-5.1; IIK-5.2;
IIK-5.3

3uamo:

— TOJIXOJbl K OpraHu3alli M IUIAHUPOBAHMIO HAyYHO-HCCIEA0BATEIbCKON pPalOTHI,
OTIBITHO-KOHCTPYKTOPCKONM UM TPOU3BOACTBEHHON JAEATEIBHOCTH IO MPOQUII0 MPOrpaMMbl
OakanaBpuaTa

Ymemy:

— BBINOJHATH HOMUCK, OOpaOOTKYy, aHANW3 M CUCTEMATHU3alMI0 HAayYHO-TEXHUYECKOM
uH(popMallUK, OCYIIECTBIATh BBIOOP METOAMK U CPEICTB pEUIeHHs 3aad, I[OCTABJIEHHBIX
IIPOrpaMMOM IIPAKTUKH;

Braoemy:

— mpueMaMu pa3paboTKH IJIAHOB U MPOrpaMM MPOBEACHUS TEXHUUECKUX Pa3pabOTOK U
WCTIBITAaHUU.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Paznes 1. O3nakomMuTenbHbIiH. O3HaKOMJIEHHE C TEXHOJIOTHEN MPOU3BOACTBA U MECTOM
ITPOU3BOJICTBEHHON IIPAKTUKH.

Pasnen 2. BeinmosiHeHHMe TEXHOJIOTMYECKON MNpakTUKHU. [IpakTndeckoe wu3ydeHwHe
TEXHOJIOTMYECKUX  IIPOLIECCOB  IIOJIYYEHHsT  HAHOMATEpUAJIOB HA  OCHOBE  H3y4YEHUS
TEXHOJIOTMYECKUX PErIaMEHTOB IIPOU3BOJICTB. BhINOIHEHNE NHAMBHIyAIBHOTO 3aJaHUSI.

Paznea 3. 3akmounTenabHblii. CuctremMarusanus Marepraia, IOAroTOBKa OTYETA.

3aKkperieHue TEOPeTUUYECKUX 3HAaHUW, MOJIyYEHHBIX OOYYaloIIMMHUCA TPU H3Y4YECHUU
IIporpaMMbl OakaiaBpuaTa.

Pa3BuTue y 00y4aroniuxcsi HaBbIKOB HAyYHO-HCCIIE0BATENbCKON AESITEIbHOCTH.
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4 O0beM NPaAKTHKH

O0beM npakTuKH
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPYyA0eMKOCTh NPAKTHKH 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B opMe NPAKTHYECKO# MOJATOTOBKH: 1,78 64 48
[TpaxTuueckue 3anstus (113): 1,78 64 48
B TOM 4ucJI€ B (popMe MPaKTUYECKON MOJITOTOBKHU: 1,78 64 48
CamocrosiTesbHasi paboTa 2,22 80 60
KonrakTHas camocrositenpHas paboTa 0,4 0,3
2,22
CaMOCTOSITETbHOE N3YUYEHUE PA3/IETI0OB MPAKTUKI 79,6 59,7
Bua konTpoJs: 3ader c onleHKOM

AHHOTanus padoyeil nporpammsl IIponsBoacrBenHoi npakruku: Hayuno-
HCCJIe10BATENbCKOMH PadoThl

1 Hean npakTuku — popmMupoBaHue HEOOXOAUMBIX KOMIETEHIIUN I OCYIIECTBICHUS
Hay4HO-HCCIEA0BATENbCKONM  JEATENBbHOCTH IO  HampaBleHUI0  noarotoBku  28.03.03
HanomartepuaJbl.

2 B pesyabTaTte NPOX0KACHUS NPAKTHKHA 00y4ar0MIiCH T0JI7KeH:

Obaaoams clieqyOIUMU KOMIETEHIMSIMA U HHIAUKATOPaMU UX JOCTH)KECHHUS:

VYK-1.1; YK-1.2; VK-1.3; YK-2.1; TIK-1.1; IIK-1.2; TIK-1.3; TIK-2.1; I1K-2.2; [IK-2.3; I1K-3.1;
I1K-3.2; I1K-3.3; [1K-4.1; T1K-4.2; T1K-4.3; TIK-5.1; [1K-5.2; [1K-5.3

3nams:

— IOPSAOK OpraHu3allMM, IUIAHWPOBAHUS WU NPOBEICHUS HAYYHO-UCCIEA0BATEIBCKUX
paboT C UCTIOJIH30BAHUEM IOCIIETHUX HAyYHO-TEXHUYECKUX JOCTUKEHUH B TaHHOM 00s1acTy;

—  TEOpPEeTHYECKHE OCHOBBI pa3pabOTKU U MOIY4YEHUsI HAHOCTPYKTYPHUPOBAHHBIX CUCTEM
1 HAHOMAaTepHaJIOB, OCHOBHBIE METOJIbI UX HUCCIIEI0OBAaHUS U 00JIaCTH IPUMEHEHUS;

— OCHOBHBIE  TpeOOBaHMS K  MPEACTaBICHUIO  PE3ylIbTaTOB  IPOBEACHHOIO
HCCIEA0BaHUs B BUJIE HAYYHOI'O OTYETA, CTATHY WM JOKJIA/Aa;

Ymemns:

—  CaMOCTOSITEIBHO BBISABIATH IEPCIIEKTUBHBIE HAIIPABJICHUS HAYYHBIX MCCIEIOBAHUM,
000OCHOBBIBAaTh AaKTyaJbHOCTb, TEOPETHUECKYI0 M MPAKTUYECKYI0 3HAYMMOCTH MpPOOJIEMBI,
IIPOBOJIUTH  DKCIIEPUMEHTAIIBHBIE  MCCIICOBAHUS, AHAJIM3UPOBaTh W HUHTEPIPETHPOBATH
ITOJIy4EHHBIE PE3yIbTaThI;

—  OCYLUECTBJATH MOUCK, 00pabOTKy M aHalIM3 HAay4YHO-TEXHUYECKON HMH(OpMAaLUU 110
POQUITIO BHIIOJIHSAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHiA;

— pabotath Ha  COBpPEMEHHBIX  NpubOpax, OPraHMW30BHIBATH  IPOBEACHUE
AKCIEPUMEHTOB U UCTBITAHUH, IPOBOJUTH UX OOPaOOTKY M aHAJIM3UPOBATh PE3yJIbTAThI;

Braoemy:

— METOJOJIOTMEM M METOIMKOW IPOBEACHUS HAY4YHBIX HCCIEJOBAaHWUN;, HaBBIKAMU
CaMOCTOSITEJIbHON Hay4HOM U MCCIIE0BATENbCKON PabOThI;

—  CHOCOOHOCTBIO pelIaTh MOCTaBJICHHbIE 3aJlauM, MCIOJb3ysd yYMEHHS M HaBbIKU B
OpraHu3ali Hay4HO-HCCIEA0BAaTEIbCKUX U TEXHOJIOIMUECKUX padoT;

—  HaBBIKAMHU KPUTHUYECKOT'O aHAJM3a Hay4YHO-TEXHUUYECKOH JIUTepaTypbl, pa3paboTKu U
(dbopMynupoBaHHs COOCTBEHHBIX METO/I0JI0IMUECKUX MTOX0A0B K PEIICHNI0 HayYHBIX MpoOIeM.
lloocomosums u npedcmasums K 3awume HayYHO-UCCIENOBaTelbckylo padoty (HUP),
BBIIIOJITHEHHYIO Ha COBPEMEHHOM YPOBHE Da3BUTHSl HAyKM W TEXHUKH M COOTBETCTBYIOLIYIO
BBIOpAaHHOMY HaIPaBJICHUIO TIOJATOTOBKH M IIporpamMMme o0ydeHus. B npeacraBieHHON K 3aliuTe
HUP nomkHBl NOMYyYUTHh pa3BUTHE 3HAHWSA W HABBIKM, IOJy4eHHbIE OOydaroUuMcs Mpu

163



OCBOEHUHU NpOorpamMMbl OakajiaBpuaTa, B TOM YHCJIE MPU U3YYEHUH CIEUUATbHBIX TUCIUIUIMH.
[IpencraBnennas k 3anure HUP momkHa comepkaTh OCHOBHBIE TEOPETHYECKUE IMOJIOKEHUS,
AKCIEPUMEHTAJIbHBIE PE3YIbTAThl, IPAKTUUECKUE JOCTUKEHUS U BBIBOJIbI U3 PaOOTHI.

3 KpaTkoe coaep:kaHue NPAKTHKHU

B nporecce ocBoeHUs TUCIUIUIMHBI 00yJaroIMics JOKEH MOATOTOBUTH U MPEACTaBUTD
K 3alllUTe HAaydyHO-UCCienoBarenbekyto pabory (HUP), BemoiHeHHYI0O HA COBPEMEHHOM yPOBHE
Pa3BUTHSI HayKH M TEXHUKU U COOTBETCTBYIOUIYIO BbIOpAaHHOMY HaIlpaBJICHHUIO MOJTOTOBKH M
porpaMme o0ydeHusl.

B npencraBnennon k 3amure HUP noimkHBI MONMy4uTh pa3sBUTHE 3HAHUS U HaBBIKU,
MOJIyY€HHbIE 00y4YarolMMCsl NPH OCBOCHHM IPOrpaMMbl OakajlaBpuaTa, B TOM 4YHUCIE IpU
W3YyYCHUHU CHEUUAbHBIX aucuuiuivH. IlpencraBinennas k 3ammrte HUP pomxxa coaepxkarb
0030p JUTEpaTypbl, OIMCAHUE HCIHOJb30BAHHBIX MAaT€pUaJOB M METOJIOB HCCIEeI0BaHUS,
MOJIy4YE€HHBIE SKCIIEPUMEHTANIbHBIE PE3YJbTaThl U BBIBOJIBI 10 padoTe.

4 O0beM NPpaAKTHKH

Cemectp
Bcero
. Ne 7 cemectpa | Ne 8cemecTpa
Bun yae6noit paboThl A A A
3E Kl | ap Kl | ap Kal.
q. q. q.
OO61ast TpyI0€MKOCTh MPAKTUKH 9 324 5 180 4 144
KonrakTHas paboTa — ayIuTOpPHBIE 4 144 222 30 1,78 64
3aHATHA:
B TOM 4MHcJje B (popMe NMPAKTHYeCKOi 4 144 | 2,22 80 1,78 64
MOJATOTOBKHU:
[IpakTrueckue 3aHATHS: 4 144 2,22 80 1,78 64
B TOM 4ucie B popMe NpaKkTUIECKOM 4 144 | 222 80 178 64
MOATOTOBKH:
CamocrosiTesibHas paboTa 5 180 2,78 100 2,22 80
KonrakTHas camocrositenbHas paboTa 0,8 0,4 0,4
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB 5 179.2 2,78 996 2,22 79.6
IPaKTUKU
Buabl koHTpOJISA: 3aver ¢ 3aver ¢
OLICHKOM OLICHKOM
Beero CemecTtp
. Ne 7 cemectpa | Ne 8cemecTpa
Bun yae6noit paboThl A A A
3E TP | 3p TP | 3p CTp.
q. q. q.
OO61ast TpyI0€MKOCTh MPAKTUKA 9 243 5 135 4 108
KonrakTHas paboTa — ayIuTOpPHBIE 4 108 222 60 1,78 48
3aHATHSA:
B TOM 4MHcJje B (popMe NMPAKTHYeCKOi 4 108 | 2,22 60 1,78 | 448
NO/ATOTOBKHU:
[IpakTrueckue 3aHATHS: 4 108 2,22 60 1,78 48
B TOM 4ucie B popMe NpaKkTUIECKOM 4 108 | 222 60 178 48
MOATOTOBKHU:
CamocrosiTejibHAas paboTa 5 135 2,78 75 2,22 60
KonrtakTHas camocrositenbHas paboTa 0,6 0,3 0,3
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 5 134.4 2,78 747 2,22 597
MIPaKTUKU
Buabl koHTpOJISA: 3aver ¢ 3aver ¢
OLICHKOM OLICHKOM
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AHHOTanua padoyei nporpammbl IIpon3BoACTBEHHON NPAKTHUKNU: NP EIHNIOMHOM
NPAKTHKH

1 Heab nmpakTHMKM — TOJTOTOBKA K BBIOJHEHHIO BBIMYCKHOM KBaTH(UKAITMOHHON
paboTHL.

2 B pe3yabTare NPOX0KACHUS NPAKTHKHA 00y4al0OIMIiCA N0JI5KeH:

Obnadams CIenyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
VK-1.1; VK-1.2; VK-1.3; VK-2.1; VK-2.2; [IK-1.1; IIK-1.2; IIK-1.3; IIK-2.1; [IK-2.2; [IK-2.3;
IIK-3.1; IIK-3.2; IIK-3.3; [IK-4.1; IIK-4.2; [IK-4.3; IIK-5.1; [IK-5.2; IIK-5.33nams:

— (U3UKO-XMMHYECKHE CBOMCTBA HAHOMAaTEpHUaJOB M HAHOCHUCTEM M0 NPOQUIIO
BBIITYCKHOM KBaJIM(UKALIMOHHOM paboThI;

—  (U3UKO-XMMHYECKHE 3aKOHOMEPHOCTH TEXHOJIOTMYECKUX IPOLECCOB IOTy4EHUs
HAaHOMATEpHAJIOB U HAHOCUCTEM MO IPO(UIIO BBITYCKHON KBaTHU(PUKAUOHHON pabOThI;

— KOMIUIEKC MEpONPUATUN NO TEXHHUKE O€30MacHOCTH, OXpaHE OKpYXKarollel cpelbl,
OXpaHe TpyJa;

Ymemns:

—  OCYILECTBJISATh KOHTPOJIb CAMOCTOSITEIbHON HAYyYHO-HCCIIEA0BATEIbCKON paboThI;

— BBINOJHATH MOJATOTOBKY HAaYYHO-TEXHUYECKOW JOKYMEHTAlMH [UIsl IPOBEICHUS
Hay4YHBIX MCCIIEJJOBAaHUI U TEXHUYECKUX pa3pabOTOK;

— BBINOJHATH pacueThl, CBA3aHHbIE C pPa3pabOTKOW 3ajaHUil Ui  OTHEIbHBIX
HCIIOJTHUTEIIEH.

Braoemy:

— CHCTEMOU IUIAHMPOBAHMSI U OpPraHU3alMi HAYyYHO-HCCIEIAOBATEIbCKUX B paMKax
n3y4aeMoi mporpaMMel OakajgaBpuara.

3 KpaTkoe coaep:kaHue NPAKTUKHU

[IpnoOpereHre 3HAHUN M HABBIKOB [0 OpPraHU3alUMU M YIPAaBICHUIO OTAEIbHBIMU
dTalaMy U MpOorpaMMaMHy MPOBEJIEHUS HAYYHBIX UCCIIEIOBAaHUN U TEXHUUECKUX pa3paboOToK.

[ToarotoBka Marepuasa AJis BbIIOJHEHUS BHITYCKHON KBaJIM(UKAIIMOHHOW pabOThI.

4 O0beM NpaKTUKH

O0beM npakTUKH
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO011asi TPYA0eMKOCTh NPAKTHKH 9 324 243
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: - - -
CamocrosiTeJibHas paboTa 9 324 243
KonTakTHas camocrositenbHas paboTa 9 0,4 0,3
CaMOCTOSATETbHOE N3YUYCHUE PA3/IeTIOB IPAKTUKHI 323,6 | 242,7
Bua konTpoJs: 3ader c onleHKOM

5.5 'ocynapcTBeHHAsi UTOrOBas ATTECTALMS: BbINOJHEHNE M 3aIIUTA BLINYCKHOM
KBAJTU(PUKANMOHHOH PAadOThI

1 IMeap rocysiapcTBeHHOH HWTOrOBOM AaTTECTALMU: BBINOJHEHUS M 3aIUMThI
BBIIIYCKHON KBAJIM(PUKAUMOHHOW PadOTBl — BBIABICHUE YPOBHA TEOPETUYECKOM U
MIPaKTUYECKON TIOJITOTOBIEHHOCTHU BBITYCKHHUKA BY3a K BBIIOJIHEHUIO PO ECCUOHATILHBIX 3a/1a4 U
cooTBeTCTBUs ero noarotoBku TpedoBanusiM OI'OC BO no nampasienuto nmoarotroBku 28.03.03
HanomartepuaJbl.
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2 B pe3yabrare NpoOX0KAeHHS TOCYJAPCTBEHHON HWTOrOBOM AaTTEeCTALUM:
BBINIOJIHEHHSI W 3alIUThl BBINYCKHOH KBaJM(PUKAUMOHHOH PpadoTbl y CTyIeHTa
nposepsiercss c(POpMHPOBAHHHOCTL CJACAYIOIIMX KOMIIETEHIHH, a TakKKe CJeAyIOMX
3HAHUI, YMEHHi U HABBIKOB, O3BOJISIOIIMX OLlEHUTHh CTeleHb FTOTOBHOCTH 00y4aloLIUXCs
K JajbHelmel npopeccioHaIbHOMI 1eATeJIbHOCTH.

BoinyckHHMK, OCBOMBIIMM IporpamMMy OakajiaBpuaTa, JOJDKEH 00JaJaTh ClEAYIOLUMU
KOMIICTCHIIUAMM:

VK-1.1; YK-1.2; VK-1.3; VK-2.1; VK-2.2; YK-3.1; VK-3.2; VK-3.3; YK-3.4; VK-3.5;
VK-4.1; VK-4.2; VK-4.3; VK-5.1; VK-5.2; YK-5.3; VK-6.1; VK-6.2; YK-6.3; YK-7.1; YK-7.2;
VK-7.3; VK-7.4; VK-8.1; VK-8.2; VK-8.3; YK-8.4; VK-8.5; VK-8.6; YK-8.7; YK-8.8; YK-8.9;
VYK-9.1; VK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-
2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-
4.1; OIIK-4.2; OIIK-5.1; OIIK-5.2; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; I1K-1.1;
[IK-1.2; TIK-1.3; TIK-2.1; [IK-2.2; T1K-2.3; TIK-3.1; I1K-3.2; T1K-3.3; TIK-4.1; [1K-4.2; I1K-4.3;
[IK-5.1; 11K-5.2; TIK-5.3

3uamo:

— TOPSIOK OpraHW3alliy, TUIAHUPOBAHUS W TPOBEICHHUS HAYYHO-HCCIIEIOBATEIHCKUX
paboT ¢ MCIIOIb30BaHUEM TOCTIETHUX HAYTHO-TEXHUYECKHUX TIOCTHKECHUI B JaHHOW 00JIacTH;

—  (pUBHKO-XMMHUYECKHE OCHOBBI IMOJYYCHUS W UCCIEIOBAHUS CBONCTB HAHOCHCTEM H
HaHOMaTEePHUAJIOB;

— OCHOBHBIE TPeOOBAHMUS K TPEJICTABICHUIO PE3YIBTATOB MPOBEICHHOTO UCCIIETOBAHHMS
B BUJIC HAYYHOTO OTYETA, CTAThH WIH JOKJIA/Ia;

Ymemu:

—  CaMOCTOSITENIFHO BBISBIATH NMEPCHEKTHBHBIC HANPABJICHUS HAYYHBIX HCCIEOBAHUH,
00OCHOBBIBATh AKTYaJbHOCTh, TEOPETUYECCKYI0 M MPAKTUYECKYI0 3HAYUMOCTH MPOOIJIEMBI,
MPOBOJIUTh  OKCIIEPHMEHTAIGHBIC HCCICIOBAaHMS, AaHAIM3HPOBATh W  HWHTEPIPETHPOBATH
MOJTyYCHHBIEC PEe3yJIbTATHI,

— OCYILECTBJIATH MOUCK, 0OpabOTKY M aHaIU3 HAyYHO-TEXHUYECKON MHQOpMAIUH IO
TeMe BBIIOJIHIEMOM paboThI, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA,

— paboTaTh Ha COBPEMEHHBIX NMPHOOpaX, OPraHU30BBIBATH MIPOBEACHUE IKCIIEPHMEHTOB
Y UCTIBITAaHUH, IPOBOJIUTH UX 00pabOTKY M aHAIIM3UPOBAThH PE3YIIbTATHI;

Braoemy:

— METOJOJIOTHE M METOJUKOM IpPOBEACHUS HAYYHBIX HCCIEHOBAaHUN; HaBBIKAMHU
CaMOCTOSITEIIbHON Hay4HOM U MCCIIE10BaTENbCKOM PadOThI;

— HaBbIKaMHU pabOThl B KOJUIEKTHBE, IJIAHUPOBATh U OPraHU30BBIBATH KOJUIEKTHBHBIE
Hay4yHbI€ MCCJIEIOBAHHUSA; OBJA/JEBATh COBPEMEHHBIMU METOJAaMHU HCCIEAOBaHUS M aHaIU3a
MIOCTaBJIEHHBIX IIPOOIIEM;

— CHOCOOHOCTBIO pelIaTh IOCTAaBJICHHBIE 3aJlauM, HCIOJb3YySl YMEHHUS U HaBBIKU B
OpraHu3alii Hay4HO-HCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX paboT.

3 Kpartkoe coaep:kaHHe rocyJlapcTBEHHOW HMTOrOBOii aTTrecTalli: BbINOJHEHUS U
3alIMThI BBITYCKHON KBAJM(UKAIMOHHOH padoThl

l'ocynapctBeHHas uTOroBasi aTTeCTalMs: BbIIOJHEHHWE W 3allldTa BBITYCKHOU
KBATM(UKAIIMOHHOW PabOThI MPOXOIUT B 8 ceMecTpe Ha 0a3e 3HAHWI, YMEHHH M HaBBIKOB,
ITOJIYYEHHBIX CTYJCHTAMHM IPU U3Y4EHUHU AUCHMILIMH HanpasieHus 28.03.03 HanomarepuaJbl
U IPOXOXKICHUSI TPAKTHUK.

l'ocynapctBeHHas uTOroBasi aTTeCTalMs: BbIIOJHEHHWE U  3allldTa BBITYCKHOU
KBaJIM(DUKAIIMOHHOM pabOThI MPOBOIUTCS FOCYAAPCTBEHHOM 3K3aMEHAIIMOHHON KOMHCCHEH.

Kontpons ypoBHS cHOpMUPOBAHHOCTH KOMIIETEHIIMK OOy4arOIIUXCs, MPUOOPETEHHBIX
npu ocoeHuun OOII, ocymecTBiasieTrcss MyTeM OPOBEICHUS  3allUTbl  BBITYCKHOMN
kBasinukanronHoi padotel (BKP) u nprucBoenus kpanudukanuu «0akagaBpy.
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4 OO0BbeM rocyIapcTBeHHONl WTOIrOBOM AaTTeCTAlMM: BbINOJHEHHS M 3alIUThI
BbIIIYCKHOM KBAJTH(PUKANMOHHOM padoThbI (ua  apyroe  pacummpeHue u3
cootBeTcTBYIOIIEr0o ®I'OC BO)

[Iporpamma oTHocuTCS K o00s3aTeNbHON 4YacTH ydeOHOro IulaHa, K OJoky 3
«["ocynapcTBeHHass UTOrOBasi aTTeCTalMsD M pacCUUTaHa Ha COCPEIOTOYCHHOE MPOXOXKJIEHUE B
8 cemectpe (4 xypc) oOyuenuss B ooveme 216 u (6 3ET). Ilporpamma mpenmnosaraer, 4ro
oOyuaronuecs: UMEIT TEOPETHUUECKYI0 M MPAaKTUYECKYI0 MOJIrOTOBKY B OOJAacTH XHMHUYECKOM
TEXHOJIOTUU HAHOMAaTEPHUAaJIOB.

. B 3aueTHbBIX B akanem.
Bunel yue6HOM paboThI
eAMHUTIAX gacax
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY 1mi1aHy 6 216
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
KonTtakTHas paboTa — HTOroBasi aTTecTaIus 0,019 0,67
Brinonnenue, Hanucanue u opopmiienue BKP 5,981 215,33
Bujx koHTpoJs: 3amuTta BKP
Brtsl yaeGHO#H paboTs! B 3auernnix | B actpoHoM.
eAMHUTIAX gacax
Oo6mas Tpynoemkoctb 'HA 1o yueo6HOMY miiany 6 162
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KonTtakTHas paboTa — HTOroBasi aTTeCTaIus 0,019 0,5
Brinonnenue, Hanucanue u opopmiienue BKP 5,981 161,5
Bujx koHTpoJs: 3amuTta BKP

5.6 ®akyabTaTUBBI

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«['paxknanckasi 3alUTA B YPe3BbIYAMHBIX CUTYALUSAX»

1 Heab AMCHUNIMHBI — TOATOTOBUTH CTYACHTA K OCMBICICHHBIM IPAKTUYECKUM
NEUCTBUSIM 1O OOECIEYCHUI0 CBOEH O€30MacHOCTH M 3allUThl B YCIOBHUSX BO3HHUKHOBEHHS
YpE3BBIYAITHON CUTYAI[UU IPUPOIHOTO, TEXHOTEHHOTO M BOGHHOTO XapakTepa.

2 B pe3yJsbrare U3y4eHHs] AMCHUIIMHBI 00YYAOIMIACS JOJI5KEeH:

Obnadams CIEyIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMHU X JOCTHKCHHUS:

VK-8.1; VK-8.3; VK-8.5; VK-8.7; IIK-5.1; I[IK-5.2; IIK-5.3

Buame:

- XapaKTepUCTUKU TPUPOJHBIX OCICTBUI, TEXHOTCHHBIX aBapui M KaTacTpod Ha
paguamoHHO, XUMHUYECKH M OMOJIOTUYECKH OIMACHBIX 00BEKTaxX, MOpaKarImue GakToOpbl IPYrux
OMAaCcHOCTEI;

- OCHOBBI BO3JICUCTBHS OMACHBIX (PAaKTOPOB UPE3BBIYANHBIX CHUTYaIlMid Ha YEJIOBEKa M
MIPUPOIHYIO CPENy, AOMYCTUMBIE TIPEICTbHbIE KPUTEPUH HETATUBHOTO BO3IACHCTBUS,

- Mepbl 0€30MacHOr0 MOBEACHHUS IpU MNpeObIBaHUM B palioHAaX (30Hax) IOXKapoB,
PaIMOaKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHNUS;

- CImocoObl U CPENICTBA 3alIUTHI YEJIIOBEKA OT BO3JCUCTBHUS MOPaXKArONUX (aKTOPOB
YpE3BBIYAIHBIX CUTYAIMH MPUPOJHOTO, TEXHOTEHHOTO U BOGHHOTO XapakKTepa.

Ymems:
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- HCIIOJIb30BAaTh CPEACTBA 3alUThl OPraHOB [JbIXaHUS W KOXKH, MEIUIUHCKHUE JUIs
CaMOo3alllUThl U OKA3aHUS TOMOIIY JAPYTUM JIFOISM;

- NPUMEHSTh MEPBUYHBIE CPEJACTBA MOXKAPOTYLIEHUS IJIs JIOKAJIU3alUUd M TYLIEHUs
10’Kapa, BOSHUKIIIETO B ayIUTOpUH (J1abopaTopun);

- OKa3bIBaTh ceO€ U JAPYruM NOCTPaJaBIINM MEIULIUHCKYI OMOUIb C UCIIOJIb30BAHUEM
Ta0eNbHbIX U NOJIPYYHBIX METUIIUHCKUX CPENICTB.

Braoemy:

- nmpuéMaMM MPOBEACHUS YAaCTUYHON caHUTapHOW OOpaOOTKM HpHU BBIXOJE U3 pailoHa
(30HBI) paIMOAKTUBHOIO, XUMUYECKOTO 1 OMOJIOTHYECKOTO 3arpsi3HEHUs (3apakeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B UYPE3BbIYAMHBIX CUTYALIUSIX.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Pazoen 1. Onacnocmu npupoonoeco xapakmepa.

CruxuiiHble OelCTBUA, SIBICHUS NPUPOJIbl Pa3pYyLIMTEIbHON CHIIBI - 3eMJIETPACEHUS,
HABOJIHEHHUS, CEJIeBbI€ NOTOKHU, OMOJ3HU, CHEXHbIE 3aHOCHI, U3BEPIKEHUE BYJIKAaHOB, OOBAJIBL,
3acyXu, yparasbl, Oypu, HOKapbl.

Pazoen 2. Onacnocmu mexnozennozo xapakmepa.

ABapun u KatacTpodbl Ha pPAJUALUOHHO ONACHOM OOBEKTE, XUMUYECKH ONAcCHOM
oObekTe, OMONOrMYECKH ONAacHOM OOBEKTe; Ha  TpaHCIoOpTe  (PKEJIE3HOJOPOKHOM,
aBTOMOOWJIBHOM, pPE€YHOM, aBUALlMOHHOM); Ha THPOCOOPYKEHHUAX; HA KOMMYHaIbHBIX CUCTEMAaX
KU3HE0OECIIeUeHHUS.

Pazoen 3. Onacnocmu 6oennoco xapaxkmepa.

[Ipumenenne  OpyXHUSi ~ MaccoBOro  IMOpake€HUs  (SIEpPHOr0,  XUMHUYECKOTIO,
OMOJIOTUYECKOT0), OOBIUHBIX CPEJICTB C 3aKUraTe/IbHBIM HANOJHEHHEM, HOBBIX BUJIOB OPYXKUS.
30HBI 3apak€HUs OT CPEJCTB NOPAKEHMS] M MX BO3/JCICTBHE Ha HACEJIEHHE M OKPYKaIOLIYIO
MPUPOJIHYIO CPELY.

Pazoen 4. Ilosxcapuas 6ezonacnocme.

[loxxapnass omacHocth. [lokapnas oxpana. Kinaccuduxamus mnoxapoB I0XKapoB B
3naHusAX M nomerneHusx. Ctaauu pa3BUTHS NOXKapoB. Jlokanmuszamuss U TyHIeHHE IOXKapoB.
[lepBuunble cpeacta noxkaporymeHus (oruerymurtenu OII -8, OY-2, OBII-5, BHyTpeHHUI
MOKAapHBIM  BOJONPOBOJA) M IMpaBWiIa IMOJIb30BaHHUA HUMH. ABTOMAaTHYECKHE CHUCTEMBbI
MO’KAPOTYILIEHUSI — MPHUHKJIEPHbIE M JApeHuepHble. OrHeTyllamue BelecTBa — BOJA, IEHBI,
HEroprovue rasbl U pa30aBUTENN, HOPOLIKOBBIE COCTABbI, TAJIOT€H3aMEUIEHHbIE YTJIEBOOPOIBI.

Pazoen 5. Komnnexc meponpusamuii 2paxcoOanckol 3auumol HaceaeHus.

- OnoBemnienre 1 MHPOpMUpOBaHUE HaceNeHHUS 00 omacHOCTU. [IpuHSATHE HaceleHnem
curHajgoB omnoBemeHuss («Baumanue Bcem!», «Bosaymnas TpeBora», «Paguanuonnas
OMAaCHOCThY, «XHUMHUUYECKas TpeBora», «OTOOH omacHOCTH») M MOPSAOK JACUCTBUSA 10 HUM.
DOBakyanusi HaceleHMs] U3 30HbI omacHOCTH. CrocoObl 3BaKkyalliM OKCTpEHHas HSBaKyallus
CTYACHTOB U3 ayAUTOPUHU IIPH BOSHUKHOBEHUHU I0Kapa.

- CpeacrBa uHAMBUYyaIbHOM 3amuThl opranoB aeixanus (['TI-7, I'TI-9, P-2, V-2K, PIIA-
1, PIIT-67M, PVY-60M, «®enukc», I'/I3K, AT, AII-3, I[13Y-K, UI1-4M, UII-5, UII-6, KUII-
8), koxu (JI-1, O3K) uenoBexa. MeauImHCKIE CPEACTBA 3AIIUTHI .

- CpencrBa KOJUIGKTUBHOW 3auiuThl HaceneHus. Ha3HaueHue, 3aliuTHbIE CBOWCTBA
yoexuni.  I[IporuBopanuanuonnbsie ykpbiTus (IIPY, moasemHble nemexoJHble MEPEXO.ibl,
3ariayOJieHHblE CTaHIMM METPOIOJUTEHA), TMPOCTEHIINEe YKPBITUS (TpaHLIEH, OKOIIbI,
nepexpbIThie 1ienn). [IpaBuna 3ansaTus yoexuria.

Pazoen 6. Oxazanue nepsoui nomowu.

Oxa3zaHue T1epBOMl MOMOLIM TIpU OXKOTaX, paHEHMsX, 3apakeHusax. IlpoBeneHue
YaCTUYHOM caHUTapHON 0O0pabOTKH KOXHBIX IIOKPOBOB 4YEJIOBEKAa IIPU BBIXOAE W3 30H
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOTO 3apa)KeHUs (3arpsi3HEHUs), U3 30H MOKapoB.

Pazoen 7. Jlukeuoayus nocieocmauii upe3eoluatino CUmyayuu.

ABapuiiHO-criacaTeNibHble pad0Thl. DKCTPEHHAs dBaKyallus U3 ayIuTopuu (JlabopaTopuu)
B YCJIOBHSIX MOKapa, paAuallMOHHOTO, XUMUYECKOTr0, OMOJIOTHYECKOTO 3arps3HEHHS] TEPPUTOPUU
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C HCIOJb30BaHUEM MpocTedmux cpeAacts 3amuthl («Denuxcy», I'I3K, mporusoraza I'TI-7 c

JUIT-3).

4. O0beM yueOHOM THCHMILTHHBI

. O0beM IMCUHMIIHHBI
Buja yueOHo# padoThbl 3E AKaL 1 Acip. 4
O01mas TpyA10eMKOCTb JUCHMIIJIMHbBI 1 36 27
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,44 16 12
Jlexinm 0,44 16 12
IIpakTnueckue 3aHATHS - - -
JlaGoparopabie pabOThI - - -
CamocrosiTeJibHAs padoTa 0,56 20 15
CaMOCTOSATEIbHOE N3YUYEHHUE Pa3/IeoB IUCHUIIINHEI 19,8 14,85
0,56
KonrakTHas camocrositenbHas paboTa 0,2 0,15
Buja nToroBoro KOHTpoJIsi: 3a4er

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«IlepeBo HAYYHO-TEXHHYECKOM JIUTEPATyPbD»

1. leab AuCHUNIMHBI — IpHOOpeTeHne 00yJyarmuMucs 001Ield, KOMMYHUKAaTUBHOM U
npodeCCHOHANTBHON KOMIIETEHIIMM, YPOBEHb KOTOPBIX Ha OTICIBHBIX JTamax S3bIKOBOM
MOATOTOBKH TIO3BOJISIET BBINOJIHATH Pa3IMUHbIe BUJBI MPO(ECCHOHAIBHO OPHEHTHPOBAHHOIO
IepeBo/ia B IPONU3BOACTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pesyabTaTe H3y4eHHUs IMCUHUIIMHBI 00y4alOMIiCA J0JI2KEeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

YK-1.1

3nams:

— OCHOBHBIE CITOCOOBI JOCTUKEHHSI SKBUBAJIEHTHOCTHU B IIEPEBOJIE;

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JOCTaTOYHOE JUI1 BBINOJHEHUS [E€PEeBOJa KOJUYECTBO JIEKCUYECKUX EIUHUIL,
(G pa3eosOTU3MOB, B TOM YUCIIE€ COLIMATIBHBIX TEPMUHOB U JIMHI'BOCTPAHOBETUECKUX PEAINIA;

ymemy:

— IPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYIIECTBJIATb IUCbMEHHBIH MepeBoJ C COOJIIOACHUEM HOPM  JIEKCHUYECKOM
SKBHUBAJIEHTHOCTH, COOIIOIEHUEM I'PaMMAaTHYECKUX, CAHTAKCUUYECKUX U CTHJIMCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT IEPEBOa B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

— OCYILECTBIATh IMEPEBOJl C COOIIOACHUEM HOPM JIEKCUYECKON HKBHUBAJIECHTHOCTH,
cOOI0IGHUEM I'PAMMAaTUYECKUX, CUHTAKCUYECKUX M CTUJIMCTHUYECKUX HOPM TEKCTa MepeBojia U
TEMIIOPAIbHBIX XaPAKTEPUCTHUK UCXOJHOTO TEKCTA;

gnademsn:

— METOJAMKOM MpeanepeBOYEeCKOr0 aHalIM3a TEKCTa, CIOCOOCTBYIOUIEH TOYHOMY
BOCIIPUSATHIO HCXOJHOTO BBICKA3bIBAHMS;

— METOJIMKOM TOJrOTOBKM K BBINIOJIHEHUIO MEPEBOJa, BKJIOYas MOUCK MH(OpManuu B
CIIPaBOYHOM, CIIEHUAIIHOM JINTEPAType U KOMIIbIOTEPHBIX CETSX;

— OCHOBaMHM CHUCTEMBI COKpAIlEHHOW II€PEBOMYECKONW 3alUCH IPU  BBINOJIHEHUU
IIepeBOJA;

— OCHOBHOU MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHrs U aHHOTUPOBAHUS JIUTEPATYPHI IO CIIEUATBHOCTH.

3. KpaTkoe coaepskaHue M CUHIITTHHbBI

Pasznen 1. OcHOBHBIE JIEKCHYECKHE M CTHIMCTHYECKHE 3AKOHOMEPHOCTH IepeBoja
HAYYHO-TEXHUYECKOM JIUTEPATYpPhbI
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1.1 Jlekcuueckwe 3aKOHOMEPHOCTH HAy4YHO-TEXHHYECKOTO TiepeBoaa. CMBICIOBOM
aHaJIU3 HAy4YHO-TEXHUYECKOTO TeKcTa W ero cermeHTanus. CTuiMcTUYecKue OCOOEHHOCTU
HAayYHO-TEXHUUYECKUX TeKCTOB. [IpeonosieHne TpyAHOCTEH, CBSA3aHHBIX C PACXOXKICHUEM
CUHTAKCUYECKUX CTPYKTYpP MUHOCTPAHHOI'O U PYCCKOT'O TEXHUYECKHX TEKCTOB.

1.2 CpaBHEHHE MOPSIKA CJIIOB B aHTJIMMCKOM M PYCCKOM MpeioxkeHusx. [lepeBo cios,
yCTaHOBJIEHUE 3HadyeHus ciioBa. llepeBoa cBOOOIHBIX U (Hpa3eoIOTUYECKUX CIOBOCOYETAHUU.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTel

1.3 Coxpamenusi. OcoOeHHOCTH WX TepeBoAa. Pa3BuTHe HaBBIKOB MEpPEBOJa Ha TIPUMEPE
TEKCTOB M0 TeMe «XuMuueckas jgadoparopus» «3mepeHust B XUMUN».

1.4. Jlexcuueckue TpaHCPOpMAIMKM TPU TEPEBOJE TEKCTOB IO TEMAaTHKE XWUMHUHU U
XUMHUYECKON TEXHOJIOTHUH.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0eHHOCTH NepeBo/a.

2.1. Ocobennoctu nepeBoia nmpeaoxkeHuii Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe MmepeBoja TEKCTOB IO TEMAaTHUKE XHUMHUYECKOW TEXHOJIOTHH
[lepeBox TpUAATOYHBIX IPEIIOKEHHI.

2.2. Meroapl W HOpHEMBI TEPEBOJA CTPAAATENBLHOIO 3aJlora Ha NpUMEpe MepeBoja
TEKCTOB 10 TeMe "TexHonmoruu Oymymiero".

2.3. Tumsl yCIOBHBIX IPEUIOKEHHH, MpaBuia U ocoOeHHOCTH uX mnepesoja. [IpakTuka
[epeBO/ia YCIOBHBIX IPEUIOKEHUI Ha MpUMEpax TEKCTOB IO PAa3IMYHBIM pa3jeiaM XUMUU U
XUMHUYECKON TEXHOJIOTHH.

2.4. MonanbHble IJ1arojbsl 1 0COOEHHOCTH MX IMEpeBOjJa Ha IpHUMepe NepeBoJa TEKCTOB
«Texnonorus», «IpomeiluieHHOE 000pYI0BaHUE

Paspnen 3. Oco0eHHOCTH NepeBoAa NPEAJIOKEHHH C HeJIMYHBIMH (DOPMAMHU IJ1aroja

3.1 Uudpunutus (HeonpeneneHHas ¢popma riaroia). Poap HHQUHUTHBA B NPEATIOKEHUN
Y BapUaHTHl IlepeBOoJa Ha pycckui sa3blK. [Ipuyactus u repynauil. BapuanTel nepeBoja Ha
PYCCKHH SA3BIK.

3.2 HWubunutuBHple 000poThl. OOOPOT aAomoJHEHHE C HHPUHUTHBOM. OO60pOT
nojJiexainiee ¢ MHQUHUTUBOM. Pa3nuuHble BapuaHThI IEPEBO/IA.

3.3 IlepeBon mpUyYacTHBIX 0OOPOTOB. AOCOIIOTHBIM NMPUYACTHBIM O00OPOT W BapUaHTHI
nepeBojia. PazBuTue HaBBIKOB NepeBoia B chepe XMMUU U XUMUYECKON TEXHOJIOTHH.

Paznen 4. OcobennocTu pepepaTHBHOIO NEepeBoAa

4.1. Anroput™m mnpeanepeBoaYecKoil paboThl € HAYYHO-TEXHHMUYECKUM TEKCTOM IO
XUMHKO-TEXHOJIOTHYECKON TeMaTHKE.

4.2. AusroputMm cocTaBieHHs pedepaTa MO XUMHUKO-TEXHOJOTHYECKOW TEMAaTHUKE
(aHHOTAIMM)

4.3. AnroputMm paboThl MO pedepaTUBHOMY MEPEBOAY IO XUMHKO-TEXHOJOTHYECKOM
TEMaTHUKE.

4. O0beM yueOHOH THCHUIIHHBI

Cemectp
Bcero 4
Bu yue6HO# paGoTHI 3 cemecTp ceMeCTp

3E Axkan. 4. 3E Alflaﬂ' 3E Alflaﬂ'
UonE TR 4,0 1440 | 20 | 720 | 20 | 720
TUACIUATLINHBI
Konraxuas padora - 1,8 644 | 09 | 320 | 09 | 320
ayIMTOPHbIE 3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas camocTosTenbHasd 2’ 2 0} 4 1’ ] 0} 2 1’ ] 0} 2
paborta

170




CamocTosATenbHOE N3YUYCHHE 79.6 ‘ 398 ‘ 398
pa3aenoB TUCIUTUIAHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auer 3auer
Cemectp
Bcero
Bu yue6HO# paGoTHI 3 cemecTp 4 cemectp
3E Actp.u. | 3E AfITp' 3E AfITp'

OO6mast TpyA0€MKOCTh 4 108 ) 54,0 ) 54
JVCIIUTUTAHBI
KonrakTHas padora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas caMOCTOsITeIIbHAS 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1

aMOCTOSITEIPHOE H3YUCHHE 597 29.85 29.85
pa3aenoB TUCIUTUTHHBL
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auer

171




6. TPEBOBAHMUS K YCJIIOBUSAM PEAJIN3AIIUU TPOT'PAMMBI BAKAJIABPUATA

6.1 O6mecucremunie TpedoBanus k peanusauun OOII 6akanaBpuara

VYHHBEpCUTET pacnojaraeT Ha IpaBe COOCTBEHHOCTH HMJIM MHOM 3aKOHHOM OCHOBAHHHU
MaTepUaTbHO-TEXHUYECKUM OOecreueHueM 00pa3oBaTeIbHON AEATENbHOCTU (IIOMELIEHUsIMU U
obopynoBanuem) yist peanuzanuu OOIT 6akanaBpuara.

Kaxnprii  oOywaromumiicsi B TEYEHHE BCEro Tepuojaa oO0ydeHus oOecreunBaeTcs
WHIWBHIYAIbHBIM ~ HEOTPAaHWYEHHBIM  JIOCTYIIOM K  3JEKTPOHHOW  WH(OPMAIMOHHO-
00pa3oBaTeIbHON Ccpefie YHUBEPCUTETA. DIEKTPOHHAs HHHOPMAIIMOHHO-00pa3oBaTeIbHas cpea
obOecreunBaeT BO3MOXKHOCTD JIOCTYNa OOydYaromierocsi u3 Jto00d TOYKHA, B KOTOPOU HUMEETCS
JIOCTYN K HMH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTn «MHTepHeT», KaKk Ha TEPPUTOPHH
YHHUBEPCHTETA, TaK U BHE €€.

DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHAs Cpe/la YHUBEPCUTETA 00ECIICUYNBACT:

— JIOCTYH K Yy4eOHbIM IUIaHaM, pabo4yuM MporpaMMaM JUCHMIUIMH (MOAyJel), NpakTUK,
AIIEKTPOHHBIM YUEOHBIM M3JIAaHHSIM U AJIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, yKa3aHHBIM B
pabounx mporpaMMax JUCHUIUIMH (MOJyJiel), IPaKTHK;

— (dopMHUpOBaHHUE SJIEKTPOHHOTO TOPTHOINO O0OYyJarOMmIEerocsi, B TOM YHCJIE COXpaHEHUE €ro
paboT ¥ OLIEHOK 3a 3TU PabOThI;

— (ukcanuio xoma 00pa3oBaTEIBHOTO MPOIECCa, PE3yIbTAaTOB MPOMEXKYTOYHOW aTTECTAlMU H
pesynbTaToB ocBoeHus: OOII GakanaBpuara;

— TIpOBeleHHE YYEOHBIX 3aHATUH, TPOLEAYp OICHKH pE3yabTaTOB OOYYCHHUsS, peaH3alius
KOTOPBIX TMPEIyCMOTPEHa C NPUMEHEHHEM OJJEKTPOHHOTO OOy4eHHUs, JAWCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH;

— B3aUMOJICHCTBHE MEXIy Yy4YaCTHHKaMd OOpa30BaTENBHOTO TMpoIecca, B TOM YHCIE
CHHXPOHHOE ¥ (WJIN) aCHHXPOHHOE B3aUMOJICHCTBUS TIOCPEICTBOM ceTu «HTepHET.

OYHKIMOHUPOBAHUE  3JEKTPOHHOM  MH(POPMAIMOHHO-00pa30BaTEIbHOW  Cpeibl
o0ecrieuynBaeTCss COOTBETCTBYIOIIMMHU  CPEICTBAMU  HMH(DOPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTUH W KBaIM(UKAIMed paOOTHUKOB, €€ WCHOJB3YIOUINX H TOJJICPKUBAIOIIHX.
OYHKIMOHUPOBAHUE 3JEKTPOHHOW HMH(OPMALMOHHO-00pa30BaTEIbHON CPEbl COOTBETCTBYET
3aKoHOAaTenbCTBY Poccuiickon denepanuu.

6.2 TpeGoBaHusi K MATEPUATIbLHO-TEXHUYECKOMY 00ecneuYeHUIo

MarepuanbHO-TeXHHUECKass 0a3a  yHUBEPCUTETa  COOTBETCTBYET JACHCTBYIOIIUM
MPOTHBOIIOKAPHBIM ~TIpaBWJIaM M HOpPMaM M oOO0eclieYnBaeT IPOBEJCHHWE BCEX BHUIOB
IUCUUIUIMHAPHON W MEXAUCHUIUIMHAPHOH  IMOATOTOBKH, TPAKTUYECKOH W  HaydHO-
UCCIIEI0BATENIbCKOU pabOThl 00yUaIOUIUXCsl, IPELyCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[lepeyeHp MaTepHaIbHO-TEXHUYECKOTO OOECIIEUCHUSI BKIIIOYACT: JICKIIMOHHBIC YIeOHbBIE
aymuropun  (00OpyIOBaHHBIE BHUACONPOCKIMOHHBIM O0OPYIOBaHHEM Ui  IPE3CHTAIIHIA,
CpeACTBaMU 3BYKOBOCIIPOM3BEIICHHS, SKpPAaHOM, U UMEIOIINE BBIX0a B VIHTEpHET), mOMEIIeHUs
JUIS IPOBEJICHUS] CEMUHAPCKUX U MPAKTUYECKUX 3aHATUN (000pydOBaHHbIE YUeOHOU MeOenblo),
OnOMMOTEKY (MMEIOIIYI0 padovre KOMIBIOTEPHBIE MecCTa sl OOYyJaroImuXcsi MO IMporpamme
OakajaBpuaTa, OCHAIICHHBIC KOMITBIOTEPAMHU C JIOCTYIOM K 0a3aM [aHHBIX M BBIXOJIOM B
WuTepHer), 1abopaTopuy, OCHAIICHHBIE COBPEMEHHBIM OOOpPYIOBAaHHMEM ISl BBIIOJHEHHS
HAyYHO-HMCCIICIOBATEILCKOW  pabOThI, KOMIBIOTEpHBIE  Kiacchl. [Ipy  HCIOJIb30BaHHUH
AIIEKTPOHHBIX H3/IaHUI YHHUBEPCHTET OOECIIEYMBACT KaXAOTO OOYYalomerocss BO BpeMs
CaMOCTOSITEIbHOW TMOJTOTOBKH pabo4YMM MECTOM B KOMITBIOTEPHOM KIJIACCE C BBIXOJOM B
WHTEpHET B COOTBETCTBUU C TPYIOEMKOCTBHIO H3y9aeMbIX JUCIHILINH.

[lomemienus mnpeacTaBiasioT co0oil ydeOHble ayAUTOPUM JJsi IPOBEACHUS Y4eOHBIX
3aHATUH, TPEIYCMOTPEHHBIX IpOrpaMMoi OakamaBpuara, OCHAIICHHBIE OOOpYJOBaHHWEM H
TEXHUYECKUMHU CPEACTBaMU OOYYCHHUs, COCTaB KOTOPBIX ONpEAEsIeTcs B padOUYNX MporpaMMax
JTUCITUTIINH (MOTyJIeH).
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MarepuanbHo-Texuuueckoe odecrieuenue OOII OakanaBpuara BKIIIOYAET:

6.2.1 QOobopyoosanue, HeodX00uMoe 6 0OPA306aMENbLHOM RPOYECCE

Crucok o0opynoBaHUs ISl TPOBEACHHS MPAKTUYECKUX 3aHATHN MO 00pa3oBaTEIbHOM
nporpaMMe OakaiaBpuaTa 1o HampasieHuto noarotosku 28.03.03 — «Hanomarepuaibi»
npoguiib  «XUMHUYECKas  TEXHOJOrMS  HAHOMATEpUajoB» U1  YIOBJIETBOPUTEIILHOTO
obecrieueHus: 00pa30BaTENbHOIO MpolEecca BKIKOYAET JBE y4eOHO-HAyuHble M OJHY HAY4YHYIO
naboparopun  Kadeapbl HAHOMATEPHAJIOB W  HAHOTEXHOJIOTMH, HMEIONIMX OCHOBHOE
oOopynoBaHue (BeChbl AHAIUTUYECKUE, CYHIWIbHbIE HIKa(dbl, BaKyyM-CyLIWIbHbIE IIKA(DBHI,
KojOoHarpeBarenu, Ieyd  MyQenbHble, UEHTpU(Yru,  MEIIAIKH,  YJIbTPa3BYKOBBIE
rOMOT€HHU3aToOpbl, pH-MeTphl, KOHAYKTOMETpHI, Ja0OPAaTOPHYIO MOCYQy CTEKISHHYIO U
bapdhopoBy0) U CHENUATM3UPOBAHHOE OOOPYAOBAaHUE MJIA TOJMYYEHUS W JJIs MPOBEACHUS
(GUBUKO-XMMHYECKUX M CTPYKTYPHBIX HCCJIEIOBAHWNA HAHOMAaTepHaloB, B TOM 4HCIE
I1aHeTapHyro MukpoMmensHuny Pulverisette-7 PremiumLine (Fritsch, ['epmanus), potauroHHbIi
ucnapurens Labtex Up- 1 JIt, xpuocrat Loip, cnektpodoromerp B YO u Buaumoin obnactu
Cary 50, cuHxpoHHBIH Tepmuueckuil ananuzarop Sta 449 F5 Jupiter (Netzsch), anamuzatop
pasMmepa u J3eTa-nmoTeHnuana yactun ZetasizerZs-Nano (Malvern), aHanu3atop cTaOMIBHOCTH
mucniepcHbix cucteM MultiScan (DataPhysics) ,Bucko3zumeTtp (peomerp) HaakeViscotesterlq.

6.2.2 Yueono-naznaomnvie nocoous:

KoMrmekTel npe3eHTanuil K JIEKIIMOHHBIM KypcaM, KOMIUIEKTbI IJIAKaTOB K JIEKIIMOHHBIM
KypcaMm; HaOOpbl JAEMOHCTPAIIMOHHBIX W3JAENUN; TIakaThl THHOBBIX mocTepoB HUP; Habops
00pa31LoB pa3InYHbIX MAaTEPUATIOB U MOKPBITUH.

6.2.3 Komnvromepuoi, UHDOPpMAYUOHHO-MEIEKOMMYHUKAYUUOHHLE cemu,
annapamuo-npozpammHbsie u ayouoeu3yaibHbvle Cpeocmea:

[lepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeBatensMu CD u DVD,
IpPUHTEpAaMU M T[POrPaMMHBIMU  CPEACTBaMH; IPOEKTOPBI, OSKpaHbl; ayJUTOPUU  CO
CTallMOHAPHBIMU KOMILJIEKCAaMU OTOOpaXkeHus: MH(OPMAaLMU C JIF000TO 3JIEKTPOHHOTO HOCUTENS;
WEB-kamepbl; mudposas  ¢gorokamMepa K  ONTHYECKOMY MUKPOCKONY;  LHU(]pOBbIE
¢doToanmnaparsl; KONMPOBAIbHBIE ANNapaThl; JOKAJIbHAs CETh C BbIXOJOM B MIHTEpHET.

6.2.4 Ileuammnvle u 3.1eKmponHble 00pazoeamenvHvle U UHPOPMAUUOHHDBIE PECYPChL:

NudopmaniioHHO-METOIMYECKHE MaTepHalibl: y4eOHble MOCOOMS MO JAUCUUIUIMHAM
00pa30BaTeNIbHOM MPOrpaMMbl; METOJAWYECKHME PEKOMEHJAMM K MPAKTHUYECKUM 3aHSATHUSIM;
KaTajJoru MpOJIyKIMH IMPOMBILUIEHHBIX TPEIIPUITUN; pa3laTOUHBIM MaTepuall K JIEKIHOHHBIM
KypcaM; JIEKTPOHHBIE yueOHbIE U3JIaHUS, HAYYHO-TIONYJISPHBIE AJIEKTPOHHbBIE U3TaHMUSL.

DneKTpoHHbIE 00pa3zoBaTelbHbIE pecypchbl: KadeapaabHble OMOIMOTEKH 3JIEKTPOHHBIX
W3JIaHUM 10 JUCUMIUIMHAM BapUaTHUBHOW YacTH; SJIEKTPOHHBIE MPE3EeHTAlMM K pa3zesam
JEKIIMOHHBIX KYpPCOB; y4eOHO-METOJUYeCKHe pa3paboTku Kadeap B AJIEKTPOHHOM BHJIC;
AJIEKTPOHHBIE KATaJIOr'H MPOIYKIMH; CIIPABOYHUKH 110 MaTepUallaM U PEaKTHBaM.

[Tomemenus st caMOCTOSITENIBHOM pabOThl 00ydYarOMIMXCSl OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOM € BO3MOKHOCTHbIO MOAKIIOUEHUs1 K cetu «VHTepHeT» M oOecnedeHbl JOCTYIOM B
AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer oOecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3UOHHOIO M CBOOOJHO
pacnpoCcTpaHsIeMOro MPOTrPpaMMHOIO OOECHEYEHUs, 6 mOM Hucie Ome4ecmeeHHo20
npouzeoocmea (CocTaB oOIpeneisieTcss B pabouyux MporpamMmax AUCHUILIMH (MOAyned) u
noonexcum 00HO061eHUI0 NPU HEOOXOOUMOCUL).

[Ipu ucnonb3oBaHuU B 00pa30BaTEIbHOM IPOLIECCE MEYaTHBIX U3AAHUN, B YHUBEPCUTETE
chopMupoBaH OMOIMOTEUHBIH (DOHJ, YKOMIUIEKTOBAHHBIN MMEYaTHHIMU H3JaHUSIMHM W3 pacuera
He MeHee 0,25 nsK3eMIuigpa KaXJ0TO U3 HU3JaHUM, YKa3aHHBIX B pabouyux MporpaMmmax
TUCIUIIINH (MOMIYJE), mporpaMMmax TIpaKTHK, Ha OJHOTO OOydYaromierocs W3 4Yucia JIWII,
OJIHOBPEMEHHO OCBaMBAIOLIUX COOTBETCTBYIOUIYIO JUCHMIUIMHY (MOIYyJb), HPOXOISIINX
COOTBETCTBYIOIYIO IIPAKTUKY.

OO6yuatomumcsi obecrniedeH aocTyn (yIajdeHHBIM IOCTYN), 6 MOM Yucie 6 cayuae
npuUMeHenus INeKMPOHHO20 00yUeHUs, OUCMAHUUOHHBIX 00PA308AMENIbHBIX MEXHON02UN, K
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COBPEMEHHBIM MpodeccHuoHalbHBIM 0a3aM JaHHBIX M HH(OPMALMOHHBIM CIPAaBOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX ONIpEAesseTcs B padoyux MporpamMmax JUCHUIUIMH (Mojaynel) u
MOJIEKUT OOHOBJICHUIO (TIPH HEOOXOAUMOCTH).

OOyuarompecss M3 YWClIa WHBAIMJIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbsI 00ECIIEUNBAIOTCS IEYaTHBIMU U (MJIM) 3JEKTPOHHBIMHU 00pa30BaTeNbHBIMU PECypcaMu
B (popmax, alanTUPOBAHHBIX K OTPAHUYEHUSM UX 310POBbSL.

st peanu3zanuyd OCHOBHOW 00pa30BaTEbHOW MPOTPAMMBI TMOJATOTOBKH OakKajaaBpOB
UCTIONB3YIOTCA (OHABI yueOHOU, yueOHO-METOIMYECKOW, HAyYHOM, MEPUOAMYECKON HaydHO-
TexHuueckor  nurteparypel  MHdopmanmonHo-6ubauoreynoro  uentpa (MbL) PXTY
uM. [I.1. MenneneeBa u kadeap, y9acTBYIOIINX B peaTu3aiii IPOrpaMMBbI.

NudopmanronHo-6ubanoreunsiii nentp PXTY um. [I. 1. Menneneesa oOecnieunBaer
MHOOPMALIMOHHYIO  MOJJIEPKKY  peallu3allud  [pOorpaMMbl, COJCHCTBYeT  MOJrOTOBKE
BBICOKOKBaJIM(UIIMPOBAHHBIX  CIIELIMAJIUCTOB, COBEPIICHCTBOBAHHWIO Y4eOHOTO Mpoliecca,
Hay4YHO-HCCJIEI0BATENbCKOM PabOThI, CIOCOOCTBYET Pa3BUTHIO NMPO(ECCHOHANBHON KyJIbTYpbI
OyIyIero crenuainucTa.

UBL] ynuBepcutera oOecrieyuBaeT OOYYAIOMIMXCSA OCHOBHOW yueOHOH, ydeOHO-
METOJUYECKOM W HaydyHOU JUTEepaTypoi, HEOOXOAMMON [UIsl peaju3alud U KadyeCTBEHHOI'O
OCBOEHHUS 00yyarolMMUCs 0 Mporpamme OakajgaBpuaTta 00pa3oBaTeIbHOIO Ipolecca Mo BCeM
aucuuiuinHaMm, npaktukam U IT'MA ocHOBHOM 00pa3oBaTenpHOW NpOrpaMMbl MOATOTOBKU
OakasaBpoB.

O6mmit 06beM MHOTOOTpacneBoro Gpouna MBI cocraBnser 1 716 243 sk3.

@®oHp y4eOHON M y4yeOHO-METOJIMYECKOM JHUTEepaTypbl YKOMILJIEKTOBAH I€YaTHBIMU
W3JaHusIMU U3 pacuera He MeHee 0,25 5K3eMIUIIpOB KaXJAOro W3 H3JAHUM OCHOBHOM
JUTEpPaTyphl, MEPEUNCICHHON B pabouyux MporpaMMax JUCHUIUIMH (MOJyJei), MpakTHK, U He
Menee 0,25 SK3eMIUISIPOB JIOMOJHUTEIBHOMN JIUTEPATYpPhl Ha KaXX0TO 00y4YaroIerocs.

@OHJ JONOJHUTENIBHON JIUTEpaTyphl BKJIIOYAeT IOMHMO Y4YeOHOM JMTEpaTypbl
obuMaNBEHBIE, CIPABOYHO-OMONIMOTrpaduyecKne, CHCIUATN3NPOBAHHBIE OTCUYECTBEHHBIE U
3apyOexHbIe EPUOJUUECKUE U NHPOPMALIMOHHbIE U3AaHHUS.

NudopmaiioHHO-OMOIMOTEUHBIH IIEHTP OOECeunBaeT CaMOCTOSITENIbHYI0 paboTy
oOyuaronuxcss B YHMTAJIbHBIX 3ajlaX, MPENOCTaBlisAsd IIUPOKUM BBIOOpP JHUTEpATyphl IO
aKTyaJlbHbIM HAaIlpaBJICHUSIM, a TaKKe OOECHeunBaeT AOCTYN K Hpo(ecCHOHATbHBIM 0a3am
JAHHBIX, UH()OPMALIMOHHBIM, CIIPABOYHBIM U MIOMCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatoiuiics o0ecrieueH cBOOOJHBIM JOCTYIIOM M3 JIF00OH TOUKH, B KOTOPOM
uMeeTcss JoCTynm K cetdu HHTepHeT, K 2JeKTpoHHO-OmOmuoreyHou cucreme (DBC)
VYHuBepcurera, KOTOpas COACPKHUT pa3iMuHble W3/JaHUA 10 OCHOBHBIM M3y4aeMbIM
JUCUMIUIMHAM U chopMHpoBaHa MO COTJIACOBAHMIO C MpaBooOIajaTe s IMU yd4eOHON U yuyeOHO-
METOMYECKOMN JTUTEPATYPHI.

Jigs  Gojee MOJMHOTO M ONEPATUBHOIO  CIPAaBOYHO-OMOIMorpaguyeckoro
nHpopmanmonnoro oociyxuBanus B MBI peanuzoBaHa TEXHOJOTUS 3JIEKTPOHHOW IOCTABKU
JOKYMEHTOB.

DJIeKTPOHHbIe HH(OpPMAallHOHHBIE pecypchl, HCI0JIb3yeMble B polecce 00y4eHust

PexBU3UTHI 10r0BOpa
JtexTpoHmbIi (HOMep,v AaTa 3aKJII0YeHUus], | XapaKTepucTuka 0UOJIHOTEYHOrO
Ne pecype CPOK J1eiicTBHA), CCHLIIKA HA ¢ona, 1ocTYN K KOTOPOMY
caiit 9bC, cymma norosopa, NpeaoCTaBJIsAETCS 10T0BOPOM
KOJIMYECTBO KJIKYeil
1 DNEeKTPOHHO- [IpunamiexxHocts — croponHss | Komneknun: «Xumus» - u3a-sa
onbnnoreyHas PexBusuth norosopa — OO0 HOT, «Xumus» - u3a-sa
cucrema (9bC) «U3narenscTBO «JIaHbY Jlaboparopust 3HaHUH, «XUMUSD -
«JTAHb» Horosop ot 26.09.2020 n3n-Ba «JIAHb», «Xumus»-
Ne 33.03-P-3.1-2173/2020 KHUTY (Ka3zanckuil HallmoHanbHbIN
HCCIEN0BATENbCKUN
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CymmMma nmoroBopa — 747 661-28
C 26.09.2020 mo 25.09.2021

Ccruika Ha cait ObC —
http://e.lanbook.com

KonmuecTBo kirouen - 10CcTyn
JUIS 3aperuCTPUPOBAHHBIX
nonb3oBarened PXTY ¢
J000T0 KOMITBIOTEpA.

VY najieHHbIA TOCTYII ITOCTE
IIEPCOHAIBHON PETHCTPALUN
Ha caiite ObC.

TEXHOJIOTUYECKUN YHUBEPCUTET),
«Xumusy - uzn-sa ®U3MATIIUT»,
«udopmarukay - u3a-sa «JIAHby,
«uadpopmatukan-HarmoHanbHbIA
OTKpBITBII YHUBEPCUTET
«HMHTYUT», «IHkEHEpHO-
TEXHUYECKHE HAYKW) - U3/-Ba
«JIAHb», «TeopeTrnueckas
MexaHuKkay - n3n-sa «JIAHb»,
DKOHOMHKA U MEHEDKMEHTY - U3]I-
Ba [lamkoB u K., a Taxxe
OT/ICTIbHBIC U3/IaHUS B COOTBETCTBHU
¢ JloroBopom.

2 DNEKTPOHHO - [IpuHaie)xHOCTD — DJEeKTPOHHBIE BEPCUU YUEOHBIX U
oubnuoTeyHas coOctBeHHas PXTYVY. Hay4yHbIX U3ganuil apTopos PXTY
cuctema UBL] Ccpuika Ha cailt ObC — o Bcem OOII.

PXTY um. http:/lib.muctr.ru/
AN .MenneneeBa | Joctyn st moiab30BaTenen
(na 6aze AUBC PXTY c noboro kommnbroTepa
«pOucy)
IIpooonscenue mabauyvl

Ne | Dnexrponnbiii | PekBU3uTHI JOrOBOpa XapaxkTepucTuka 6MOIMOTEYHOTO

pecypc (HOMED, MaTa 3aKIIIOYEHUs], CPOK dhoHIa, T0CTYyI K KOTOPOMY
neicTBus), ccoika Ha cailt ObC, MPEAOCTABIISIETCS] JOTOBOPOM
CyMMa JI0OTOBOpa, KOJIMYECTBO
KJIFOUEH

3 | Undopmanuon | IlpuHaaiekHOCTb CTOPOHHSIS. DnexTpoHHas 6ubIMoTeKa
HO- PexBusutel kouTpakta — OO0 HOPMaTUBHO-TEXHUYECKHUX
CIpaBOYHAS «MHDOOPMITPOEKT-Llentp» m3nannii. Coaepxut 6omee 40000
cucrema HAIIMOHAJIBHBIX CTAaHIAPTOB H JIp.
«TEXOKCIIE | Kontpakr ot 23.11.2020 HTJ
PT» «Hopwmbi, | Ne 84-118DA/2020
IpaBuUiIa,

CTaHIApTHI CymmMma noroBopa — 887 600-04

Poccun».
C 01.01.2021 mo 31.12.2021
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
Komnuectso ximtoueit — 10
JIMLEH3UH + JOKaJIbHBIA JOCTYI C
komnbroTepoB MBI,

4 OnexktponHas | [IpuHamiexHOCTh — CTOPOHHSS B OB/l nocTynHbl 31€KTpOHHbBIE
o6ubnuoreka PexBusutel norosopa — ®I'bY PI'b | Bepcun nuccepranuii Poccuiickoi
muccepranuii | Jlorosop ot 23.04.2021 I'ocynapcTBeHHOM OMOIMOTEKHU:
(BB PI'b) Ne 33.03-P-2.0-23269/2021 ¢ 1998 roga — no cneuuanbHOCTSIM:

«IKOHOMUYECKUE HAYKN,
Cymma noroopa — 398 840-00 «lOpunueckue HayKn»,
«Ilemarornyeckue HayKu» H
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C 23.04.2021 no 22.04.2022

Ccruika Ha cait ObC —
http://diss.rsl.ru

KomnuecTtBo ximrouent — 10
nuueHs3un + pacnevarka B MBI

«[Icuxomornyeckue HayKm»;
¢ 2004 rona - mo Bcem
CHEIHATLHOCTSIM, KpOMe
MEUIIMHBI ¥ (hapMaIlHu;

¢ 2007 ronxa - mo Bcem
CITELIMAILHOCTSM, BKIIFOYast
paboTHI IO MEAUIIMHE 1
bapmanun.

5 b1 BUHUTH | [IpuHaanexHOCTh — CTOPOHHSS Kpynneiimas B Poccun 6a3
PAH PexBusutel norosopa- BUHUTHU JAQHHBIX 10 €CTECTBCHHBIM,
PAH TOYHBIM U TEXHUYECKUM HAYKaM.
Horosop ot 20.04.2021 Bxurouaet marepuanst P2K
No 33.03-P-3.1-3273/2021 (PedepaTuBHOTO XYypHasa)
BUHUTH c 1981 r. O6muii o0bem
CymmMma moroopa - 100 000-00 BJI — 6onee 28 MiIH. TOKYMEHTOB
C 20.04.2021 no 19.04.2022
Cchuika Ha calT —
http:/www.viniti.ru/
KosnmuecTBo Kirouei — JI0KaabHbII
JOCTYM i noJib3oBareneit PXTY
B UBI[ PXTYVY.
IIpooonscenue mabauyvl
Ne | Dnexrponnbiii | PekBU3uTHI JOrOBOpa XapaxkTepucTuka 6MOIMOTEYHOTO
pecypc (HOMED, MaTa 3aKIIOUYEHHUs], CPOK dhoHIa, T0CTYyI K KOTOPOMY
neicTBus), ccbuika Ha cailt ObC, MPEAOCTABIISIETCS] JOTOBOPOM
CyMMa JI0OTOBOpa, KOJIMYECTBO
KJIFOUEH
6 | Hayuno- [IpuHauIe)KHOCTD — CTOPOHHSA Hayunas snexkrponnast Oubnnorexa
JJIEKTPOHHAs PexBu3uThl 10oroBopa — eLIBRARY.RU —3t10
o6ubnuoreka 00O Hayynast 3neKTpoHHas KpYIMHEUIINI pocCUCKUit
«eLibrary.ru» | OubnnoTexa, MH(OPMALMOHHO-aHATUTUYECKUI
Horosop ot 21.12.2020 opTaj B 00JIaCTH HAYKH,
Ne 33.03-P-3.1-3041/2020 TEXHOJIOTHHU, MEIUIIMHEI 1
o0Opa3oBaHus, cofepxKaliui
CymmMma morosopa — 1 200 000-00 pedepaTsl 1 OJTHBIE TEKCTHI O0JIee
29 MJIH Hay4HBIX CTATE€H U
C 01.01.2021 mo 31.12.2021 nyOnMKaIuii, B TOM 4ucie
AJNIEKTPOHHBIEC Bepcuu Ooiiee S600
Ccpuika Ha caliT — http://elibrary.ru | pocCHICKUX HayYHO-TEXHUUECKUX
KYpPHAJIOB.
KonunuectBo kitouei — noctyn st
nosnb3oBarened PXTY mo IP-
ajzipecaM HEOrpaHUYEH.
VY maneHHblid 10CTyN MOCTe
IIEPCOHAIBHON PETHCTPALX HA
caifte HOb.
7 | CopaBouHo- [IpuHaI€XHOCTh — CTOPOHHSS CripaBo4HO-TIpaBOBAsi CUCTEMA IO
MpaBoBas Kontpakr ot 15.12 2020 3aKOHOJIaTeNbCTBY Poccuiickon
cucTema Ne 93-1332A/2020 Denepanuu.

176




«KoHCynpTaHT
+»

Cymma xoHTpakTta 965 923-20
C01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.consultant.ru/

KomnuectBo kimroueit — 50
HOJb30BATEIHLCKUX JTULIEH3UH 11O
IP-anpecam.

8 | CrpaBouHO- [TpuHaAIEKHOCT — CTOPOHHSIS ["apaHT — cripaBOYHO-ITPaBOBas
MpaBoOBas KontpakT ot 24.11 2020 CHCTEMA TI0 3aKOHOAATEIBCTBY
cucrema Ne 85-113D2A/2020 Poccuiickoit ®enepanuu.
I'apanT»

Cymma xoHTpakrta 664 356-00
C 01.01.2021 mo 31.12.2021
Ccplika Ha CalT —
http://www.garant.ru/
KommuectBo ximroueit — mocty ams
nonb3oBarened PXTY mo IP-
aJzipecaM HeorpaHuYeH
IIpooonscenue mabauyvl

Ne | Dnexrponnbiii | PekBU3uTHI JOrOBOpa XapaxkTepucTuka 6MOIMOTEYHOTO

pecypc (HOMED, MaTa 3aKIIFOUYEHHUsI, CPOK dhoHIa, T0CTYyI K KOTOPOMY
neicTBus), ccbuika Ha cailt ObC, MPEAOCTABIISIETCS] JOTOBOPOM
CyMMa JIOTOBOpa, KOJIMIECTBO
KJIFOYEeH

9 | OnexrponHo- | [IpuHaANEKHOCTH — CTOPOHHSIS DnexTpoHHas 6ubIMoTeKa
o6ubnuoreyHast | «DJIEKTPOHHOE U3AATEILCTBO BKIItOUaeT 6osee 5000
cucremMa FOPAIMT» HAaUMEHOBaHUM yueOHUKOB U
u3natenscrBa | Jloroop ot 16.03.2021 yueOHBIX TOCOOMI 110 BCEM
«FOPAWT» Ne 33.03-P-2.0-3196/2021 OTpacJIsIM 3HaAHUM JUIsS BCEX

CymmMma norosopa — 394 929-00 ypOBHEH TPOPECCHOHATIBHOTO
C 16.03.2021 no 15.03.2022 0o0pa3oBaHus OT BEAYIINX
Ccpunka Ha calT — https://biblio- HayYHBIX IIIKOJI C COOJTIOICHHEM
online.ru/ TpedoBanuii HOBbIX PI'OCoB.
KommuectBo ximroueit — mocty ams

3aperuCTPUPOBAHHBIX

nosb3oBareneit PXTY c moboro

KOMIIBIOTEpA.

VY naneHHblid 10CTyN MOCTe

IIEPCOHAIBHON PETHCTPALX HA

caiite ObC.

10 | Dnexkrponno- | IIpuHAIIEKHOCTh — CTOPOHHSA KomruiekT nznanuii, BXOASIIUX B
oubnuoteynas | OOO «llonuTexpecype» 0a3y IaHHBIX «DJIEKTPOHHAS
cucremMa Horosop ot 16.03.2021 onbnmoTeka TexHudeckoro BY3ay.
«Koncynprant | Ne 33.03-P-2.0-3196/2021
CTYICHTa» Cymma norosopa — 138 100-00

C 16.03.2021 mo 15.03.2022
CchlIKa Ha CalT —
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http://www.studentlibrary.ru
KonudecTBo KiIro4ei — TOCTYI JiIs
3apEruCTPUPOBAHHBIX
noJie3oBareiieit PXTY ¢ moboro
KOMITBIOTEpA.

VY najieHHbIA TOCTYII ITOCTE
IIEPCOHAIBHON PETHCTPALUH HA
caiite OBC.

11 | DnextponHo- | IlpuHaIeKHOCTD — CTOPOHHSSA Komnekuus u3nanuii yaeOHUKOB U
oubnmuoreynas | OOO «(3HAHUYM», y4eOHBIX TOCOOMI 10 pa3InYHbIM
cucrema Horosop ot 06.04.2021 OTpacJIsIM 3HAaHUM JUIsS BCEX
«ZNANIUM.C | Ne 5137 56¢ /33.03-P-3.1- ypOBHEH TTPOPECCHOHATIBHOTO
OM» 3274/2021 oOpa3oBaHusl.

Cymma norosopa — 30 000-00
C 06.04.2021 no 05.04.2022
Cchuika Ha calT —
https://znanium.conm/
KonunuectBo kitoueit - noctyn st
3aperUCTPUPOBAHHBIX
nosb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.
IIpooonscenue mabauyvl

Ne | Dnexrponnbiii | PekBU3uTHI JOrOBOpa XapaxkTepucTuka 6MOIMOTEYHOTO

pecypc (HOMED, MaTa 3aKJIIOUYEHHUs], CPOK dboHma, T0CTYyI K KOTOPOMY
neicTBus), ccbuika Ha cailt ObC, MPEAOCTABIISIETCS] JOTOBOPOM
CyMMa JI0OTOBOpa, KOJIMYECTBO
KJIFOUEH

12 | Uadopmannon | IlpuHamiexHOCTh — CTOPOHHSS CucremaTu3zanus, KOppeKTUPOBKa
HO- 00O «HayuHas 3nekTpoHHast npoduiielt yuenoix PXTY u
aHAIUTUYECKa | OMOIMOTEKa YHUBEpPCUTETA B 1IEJIOM. AHAIIN3
g cucremMa MyOJIMKAaIIMOHHOM aKTUBHOCTH

Science Index

Horosop ot 26.02.2021

Ne S10-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 o 19.03.2022

Ccruika Ha cait — http://elibrary.ru

KoanuecTBo Kiroueil — JJOKaJIbLHBIN
JOCTyn i coTpyaHukoB MBI,

COTPYIHHKOB YHHUBEPCUTETA.

6.3 TpeGoBanusi kK KaapoBbIM yciaoBusiM peanausauuu OOII 6akanaBpuara

Peanuzanus OOIl GakanaBpuata obOecrieuyuBaeTcsl MEJaroruyecKuMu pabOTHUKAMU
YHUBEPCUTETA, a TaKXKe JIMIaMu, puBiekaeMbIiMu K peasm3anun OOIl GakanmaBpuara Ha WHBIX
YCIIOBUSIX.

Ksanudukarus

neaarorut4yeCKux
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KBaJIM(DUKALIMOHHBIM TpeOOBaHUSIM, YKAa3aHHBIM B KBaJIM(UKAUOHHBIX CIPABOYHUKAX U (MIJIH)
npodeccroHaIbHBIX CTaHAapTaX.

He menee 70 npouenmoeé YMCIEHHOCTU IENArorMueckux pabOTHUKOB YHHMBEpPCUTETA,
yuactBytomux B peanuszauuu OOIl GakanaBpuata, M JHll, NPUBJIEKAEMBIX YHUBEPCUTETOM K
peanmzauuu OOIl OakanaBpuara Ha WHBIX YCJIOBHMSIX (MCXOJAS M3 KOJMYECTBA 3aMeElaeMbIX
CTaBOK, MPUBEJICHHOIO K 1I€JIOUYMCIICHHBIM 3HAUE€HUSAM), BEAYT HAYUHYIO, YU€OHO-METOINYECKYIO
1 (WIN) MPaKTHYECKYI0 paboTy, COOTBETCTBYIOUIYIO MPOGUIIIO0 MPENOoJaBaeMON JAUCIUTUTHHBI
(Momyst).

He menee 5 npouenmog 4YUCICHHOCTH NEAArOTHYECKUX PAOOTHUKOB YHHBEPCUTETA,
yuactBytomux B peanuszauuu OOIl GakanaBpuara, W Jull, HNPUBJIEKAEMbIX YHHUBEPCUTETOM K
peamuzanuu OOIl OakanmaBpruaTta Ha HWHBIX YCIOBHUAX (MCXOIS W3 KOJIMYECTBA 3aMEIIAEMbIX
CTaBOK, MPHUBEACHHOTO K LIEJIOYHUCICHHBIM 3HAYEHUSIM), SIBISIFOTCSI PYKOBOIMTENSIMU M (MJIN)
pabOTHUKAMU MHBIX OpraHu3alui, OCYILECTBISIOLIMMU TPYAOBYIO JIEATEIBHOCTH B
npodeccHuoHaNBHON cdepe, COOTBETCTBYIONIEH MPOPECCHOHAIBHON NEATEILHOCTH, K KOTOPOH
TOTOBSITCSl BBITYCKHUKHU (MMEIOT CTaX pabOTHI B JaHHOU mpodeccunoHanbHoi chepe He MeHee 3
JeT).

He menee 60 npoyenmog 4vcICHHOCTU MEJArOorMYECKUX paOOTHUKOB YHUBEPCUTETA U
JUL, MPHUBJIEKAaEMbIX K 00pa30BaTENbHON JEATENbHOCTH YHHBEPCUTETAa HAa HHBIX YCIOBMSIX
(Mcxond M3 KOJIMYECTBA 3aMEIIAEMbIX CTaBOK, NMPUBEACHHOIO K IEJIOUUCICHHBIM 3HAYEHUSIM),
UMEIOT YYEHYI0 CTENeHb (B TOM 4YHCJIE YYEHYIO CTElEHb, IOJYyYEHHYIO B HHOCTPAaHHOM
rocyfapcTBe u npuszHaBaeMyro B Poccuiickoii deneparumn) u (wiam) yaeHoe 3BaHHUE (B TOM YHUCIIE
Y4EHOE 3BaHHUE, IOJIyYEHHOE B HMHOCTPAaHHOM TOCYJapCTBE M IIpu3HaBaemoe B Poccuiickoit
denepanun).

6.4 TpeooBanusi kK puHAHCOBBLIM ycaoBusiM peanuzauuu OOII 6akanaBpuara

®dunancoBoe obecnieuenue peanuszanuu OOl GakamaBpuara OCyIIEeCTBIAECTCS B 00beMe
HE HIDKE 3HAUYeHWI 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHUE TOCYNApCTBEHHBIX YCIYT MO
peanm3ai 00pa3oBaTeIbHBIX POTPaMM BBICIIIETO 00pa30BaHUs — MPOrpaMM OakajlaBpuaTta H
3HaYCHUH KOPPEKTHPYIOUINX KOAIPPHUIIMEHTOB K 0a30BBIM HOpPMAaTHBAM 3aTpaT, ONPEAEIIeMbIX
MuHuCTEpCTBOM HayKu U Bbicuiero oopasosanus Poccuiickoit denepaunu.

6.5 TpeGoBaHus K NpUMeHsIEMbIM MEXaHM3MaM OLIEHKH Ka4yecTBa 00pa3oBaTe/bHO
AeATeJIbHOCTH U MOAroToBKHU o0yyaromuxcs no OOII 6akanaspuara

KauectBo o00pa3zoBarenbHON [€ATENBHOCTH M NOAroToBKM oOywarouuxcs OOIlL
OakanaBpuaTa OIpEAENsSeTCs B paMKax CHCTEMbl BHYTPEHHEH OIICHKH, a TaKXe CHCTEMbI
BHEIIIHEH OLIEHKH, B KOTOPOM YHUBEPCUTET MIPUHUMAET y4acTue Ha J100pOBOJILHOM OCHOBE.

B nensx cosepumeHcTBoBanus OOIl GakanaBpuara npu MHNPOBEIECHUH pPETYISpPHOU
BHYTpPEHHEH OLIEHKH KauecTBa 00pa30BaTeIbHON ACATEIbHOCTH U IOJTOTOBKU OOyUYarOUIUXCcs 110
OOII 6akanaBpuara npuBjeKaeT padoronareneit U (Win) ux 00bEIMHEHUS, UHBIX IOPUANYECKUX
1 (W) GU3NYECKUX JIHIL, BKJIIOYas eAarornyeckux paboTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH CHUCTEMBbl OLIEHKM KadyecTBa 00Opa30BaTENIbHOM JESTeNbHOCTH IO
OOII OakamaBpuata OOYYAOIIMMCSI TMPEIOCTABISAETCS BO3MOXKHOCTH OILICHUBAHUS YCIIOBHM,
COJIep’KaHus, OpPraHM3allUd U KadecTBa 00pa30BaTEIbHOrO IMpoliecca B LEIOM M OTHAEIbHBIX
JUCLUMIUIMH (MOJYJEH) U IPAKTHK.

Buemnssi  omenka kadecTtBa  00pa3oBaTeNbHOM — JEATENBHOCTH 1O  TIPOrpaMme
OakaiaBpuaTa B paMKax MpoLeypbl TOCYIapCTBEHHON aKKPEAUTALIMU OCYIIECTBIISIETCS C LIETbIO
MOATBEPK/ICHUSI COOTBETCTBUSA 00pa30BaTENbHOMN JAEATEIbHOCTU MO IporpaMMme OakanaBpuara
tpedoBanusm OI'OC BO.

Buemnsis  ouenka kadectBa 00pa3oBaTeNIbHOM — JESATENBHOCTH U MOATOTOBKU
obyuarormuxcst mo OOII GakamaBprata MOXKET OCYIIECTBISATHCA B paMKax NMpodecCHOoHaIbHO-
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OOLIECTBEHHON aKKpeAWTaluu, MPOBOJUMON padoToaTeNs MU, UX OObEIUHEHUSIMH, a TaKXKe
YIOJHOMOYEHHBIMU UMHU OpraHU3alusMU, B TOM YHCJI€ MWHOCTPAHHBIMU OpraHU3alUsMu, MO0
aBTOPU30BAHHBIMM HAIlMOHAJIBHBIMU  IPO(ECCHOHATLHO-00IECTBEHHBIMUA  OpraHU3aLUsIMH,
BXOJMUIMMU B MEXJYHApPOJHbIE CTPYKTYpbl, C LEJIbI0 MpPHU3HAHUS KAauyecTBa U YPOBHS
MOATOTOBKH BBIITYCKHUKOB OTBEYAIOLIUMHU TPEOOBAHUSM MPOPECCHOHANIBHBIX CTaHIApTOB (TpU
Hainuuuu) U (W) TpeOOBaHUAM PhIHKA TPYyJa K CHEHAINCTaM COOTBETCTBYIOLIETO MPoduIs.
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7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH
KAYECTBA OCBOEHUA OBYYAIOIIIUMUCSA NPOI'PAMMBI BAKAJIABPUATA

B coorBerctBum ¢ ®I'OC BO 3++ mno HampaBinenuro moarotoBku 28.03.03
Hanomartepuansbl onieHka kadectBa ocBoeHus: oOydaronumucs OOIl GakanaBpuara BKITIOUYAET
TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHYI0 artecTanuio u [’ MA oOyuaromuxcs.

HopmartuBHo-mMeToauueckoe  obOecriedeHre  TEKYLIEro  KOHTPOJIL  YCIEBAaeMOCTH,
npoMexyrounoit arrectaiuu u I'MA oOyuatomuxes no OOII 6akanaBpuaTa OCyIIECTBIISIETCS B
cootBercTBUU ¢ ®I'OC BO 3++ u 10KanbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.

Texywuii KOHMPONb, NPOMEIICYMOUHAS AMMECMAYUL U AMMECMAYUOHHbIE UCNbIMAHUSA
uUmo20o8oli (2ocyoapcmeeHnou umozogot) ammecmayuu gvinycknuxkos OOII baxanaspuama

Texymuid KOHTPOJb W MPOMEXKYTOUHAs aTrTecTalus [0 BCEM BHJAM y4eOHOU
NESITeIbHOCTH 00YyJaroIuXCsl OCYIIECTBISIETCS B COOTBETCTBUU ¢ TpeOoBaHusiMu llonoxxenus
O PEUTHUHrOBOM cHCTeMe OLEHKM KadecTBa yueOHOM pabotbl crygeHtoB B PXTY
nM. /I.1. Menneneea, npunsatoro pemenneMm YuyeHoro coera PXTY um. J[[M. Menneneena
o1 26.02.2020, mnporoxkon Ne &, BBeneHHOro B JeiicTBue mpuxkazom pektopa PXTY
uM. JI.1. Menneneesa ot 20.03.2020 Ne 27 O/I.

Texymuid KOHTPOJb YCHEBAEMOCTH OOydaroluxcs o0ecrneyuBaeT OLEHKY YpPOBHS
OCBOCHHUS JUMCUUIUIMH, MPOXOXACHUS MNpakTuk, BeimosHeHus BKP wu  npooautcs
IpernojaBaTesieM Ha JII0OOM M3 BUJIOB Y4YEOHBIX 3aHATUH. OQ0sa3amenvHOU cocmaenaruien
meKyuye2o KOHmMpona ycneeaemocmu A6NAEMCA yduem RPenooasameniamu noceuiaemocmu
yuebnvix 3anamuil odyuarowgumucsa. 11o pe3ynpraTaM TEKyIEro KOHTPOJIS yCIIEBAEMOCTU TPU
paza B ceMecTp JUIsl BCEX KypCOB IO BCEM JUCLUIUIMHAM IIPOBOJUTCS aTTECTALIMS
00yJaronuxcs.

[IpomexyTouHas arrecTanusi IPOBOAUTCA B (OpMEe SK3aMEHOB, 3aU€TOB C OLIEHKOW U
3a4eToB I BCEX KYypCOB IO AMCLUUIUIMHAM M NPAKTHKaM, IPEIyCMOTPEHHBIM Y4EOHBIM
w1aHoM. Pe3ynbTaThl cllauM 3a4€TOB OIICHMBAIOTCS HA «3aYTEHO», «HE 3a4TEHO»; 3a4E€TOB C
OLIECHKOM M  DK3aMEHOB — Ha  «OTJIMYHO»,  «XOpOILO»,  «YyIOBJIETBOPUTEIILHOY,
«HEY/IOBJIETBOPUTEIHHOY.

IIpu ocBoenun nHacrosimert OOIl OakanaBpuara W3yd4eHHE YacTU IUCLUIUIMH MOXKET
ObITh 3aMEHEHO Ha OHJIAH-KYpChl, IIPU YCIOBUH, UYTO B pe3yJbTaTe OCBOEHUS OHJIAH-Kypca
dbopMUpyIOTCS T€ XK€ KOMIETEHIMM (YacTH KOMIETEHIIMI), YTO M B paMKax yKa3aHHBIX
mucuuiuinH. OHIalH-Kype JOJKEH ObITh BBIOpaH U peain3oBaH B cooTBeTcTBUU ¢ [lonoxxenunem
0 3a4eTe pe3yJabTaTOB OCBOEHHUS OTKPBITHIX OHJIAH-KYPCOB, pealn3yeMbIX 00pa3oBaTeIbHbIMU
opranmsanusamu, B PXTY um. J[.11. Menneneesa, npunaToro pemenneM YueHoro copera PXTY
mMm. J.U. MenneneeBa ot 27.03.2020, nmpotokon Ne 9, BBEIEHHOro B JEHCTBHE NPHUKA30M
pekropa PXTY um. JI.1. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTtBasiercss B cOOTBETCTBUM € TpeboBaHusMu I[losoxkeHus o mnopsake
MIPOBEJICHUSI TOCYJAPCTBEHHON HWTOTOBOW aTTecTaluy 10 00pa30BaTENbHBIM IPOrpaMMaM
BBICIIIETO0 00pa30BaHUs — IporpamMmam OakajiaBpuaTa, porpaMmam ClelHaaIuTeTa, IporpaMMam
marucrtpatypsl B PXTY um. JI.M. Menneneesa, npunsaroro pemenuem YdeHoro cosera PXTY
um. .. MengeneeBa ot 30.10.2019, mpotokosn Ne 3, BBEJEHHOro B JEHCTBUE IMPUKAZOM
pekropa PXTY um. JI.1. MenneneeBa ot 14.11.2019 No 646A; TlomoxeHuss 0 BBIMTYCKHOU
KBaJIM(UKAIIMOHHON paboTe g 00ydaromuxcs Mo 00pa30BaTENbHBIM IIPOrpaMMaM BBICHIETO
oOpa3oBaHusi — mporpaMmaM OakajaBpuara, IporpamMmaM CHEIHaJIUTeTa, IporpamMmmam
maructpatypsl B PXTY um. JI.M. Menneneesa, npunaroro pemenueM YyeHoro copera PXTY
uM. JI.1. MenneneeBa ot 30.10.2019, mpotoxon Ne 3, BBEIEHHOTO B JCWUCTBUE MPHUKA30M
pexropa PXTVY um. /.. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckaroTcst oOydaromuecsi, He UMEIOIINE aKaJeMUUeCKON 3a10JDKEHHOCTH U B
MIOJIHOM 0ObeMe BbINoJIHUBIINE YueOHbIH maH no OOII 6akanaBpuara B coorBercTBUU ¢ PI'OC
BO 3++ no nanpasnenuto noarotosku 28.03.03 Hanomartepuansl. /{ns nposeaenus [MA B
YHUBEPCUTETE €XKETr0JHO (OPMUPYIOTCS TOCYAapCTBEHHBIE 3Kk3aMeHalmoHHble komuccuu (I'9K)
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n anemsinuonHele komuccud. Tembl BKP orpaxkaror akTyanabHble NMpOOJIEMbl, CBSI3aHHBIE C
HarpaBjieHneM noarotoBku 28.03.03 HanomartepuaJibl. YHHBEPCUTET YTBEPKIAET NEPEUECHb
TEM BBIITYCKHBIX KBATU(PUKAUOHHBIX paboT, MpeaiaraeMplx o0yJaromumMes (Janee — nepeyeHb
TE€M), ¥ JJOBOJMT €r0 JI0 CBEACHUS 00Y4aIOIUXCs HE NO3HEe YyeM 3a 6 MecsIeB 0 JaThl Hadyala
rOCyJIapCTBEHHOW UTOTOBOM aTTECTAllH.

Tema BKP mnepconanmpHO [uisi KakJI0ro o0Oyd4aroIIErocsi YTBEPXKAAETCS MPHUKA30M
MIPOPEKTOpa MO YHUBEPCHUTETY Iepe]] HauajJoM BBINOJIHEHMS BBIMYCKHOM KBaIU(pUKAIUOHHON
paboTel. [laHHBIM npuKa3oM YyTBepxkaaerca Takke pykoBogutens BKP. Ilepen nauanom
BbinosiHeHUs: BKP oGyuyaromumiicss COBMECTHO C pyKOBOJUTENEM COCTaBISI€T WHIMBUAYaJIbHbIN
IJJaH NoAroToBKM M BbimosiHeHHMs BKP, mnpegycmarpuBaronuii o4epesHOCTh MW CPOKH
BBITNIOJIHEHUS OTAEIBHBIX yacTeil paboThl. TekeT noscuutenbHoi 3anucku BKP nposepsiercs Ha
HaJgu4ue HENPaBOMEPHBIX 3auMMCTBOBaHMU. IIpoBepka ocCylIecTBIAETCS B COOTBETCTBHM C
[TonoxeHneM o0 NOpPSAAKE NPOBEPKU BBIMTYCKHBIX KBAIM(PHUKAIMOHHBIX pabOT W HAyYHBIX
JOKJIaJJOB 00 OCHOBHBIX pe3yJIbTaTax IOJArOTOBICHHBIX HAYYHO-KBAJIU(UKALUOHHBIX padboT
(miccepranuii) Ha 00BEM 3aMMCTBOBAHMS W WX PA3MEIICHUS B JJICKTPOHHO-OMOIMOTEUHOMN
cucrtemMe PXTY nm. JI.1. MenneneeBa, npuHATeIM penieHueM Yuenoro cosera PXTY um. J[N.
MenpeneeBa ot 30.10.2019, nporokon Ne 3, BBeieHHbIM B JeiicTBue npukazoM pektopa PXTY
uM. JI.1. Menneneesa ot 14.11.2019 No 646A.

3amura BKP nmpoBoautcst Ha oTKpbIThIX 3acenanusix ['OK ¢ yuactuem He MeHee OBYX
Tpetelt ee cocraBa. ['padux 3ammtel BKP cocraBmsieTcst mo cormacoBaHuio ¢ 00y4arOmuMUCT U
JOBOJUTCS 10 CBeJeHUs oOyyaronuxcsi He no3aHee, yeM 3a 30 nHeit g0 Hayana padotsl ['OK.
Pesynbrater  paGotet  ['OK  ompenensitorcsi ~ OLEHKAMU  «OTJIMYHO»,  «XOpPOLLIOY,
«YIOBIIETBOPUTEIBHO», «HEYJOBJIETBOPUTEIBHO» U OOBSBISIIOTCS B TOT K€ JE€Hb IOCIe
odopMIIeHHsI B YCTAaHOBJICHHOM TOPSIIKE MPOTOKOJIOB 3acenaHuid komuccuil. [lo okoHuaHum
pabotsl ipeacenatens ' DK cocTaBiseT oT4eT 0 MpoeIaHHON padoTe.

Jlig oOyuarolmuxcsi U3 4YUClia MHBAIMJOB M JIMI C OFPAHUYEHHBIMU BO3MOKHOCTSIMU
3nopoBbss [MMA mpoBOAUTCS C y4eTOM OCOOEHHOCTEH WX TCUXO(DHU3UIECKOTO Pa3BUTHSA,
VHJMBHUyaJIbHBIX BO3MOKHOCTEN U COCTOSIHUS 310POBBSI.
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

8 PABOYHUE INPOI'PAMMBI IUCHUIIJIUH, ITIPAKTUK U TUA
Paboune nporpamMmmbl qucturinH, npakTuk u ['MA:

WNHOCTpaHHBIN S3BIK;

dumocodus;

Ucropus (uctopus Poccuu, BceoOmias uctopusi);
dwusnyeckas KyJabTypa U CIIOPT;

OCHOBBI SKOHOMUKH H YITPABIICHHSI IPOU3BOJICTBOM;
MaremaTnka;

OO011ast 1 HEOpraHUYecKask XUMHSI;

Opranuyeckasi XumMusi;

dusnka;

. DKOJIOrus;

. usznueckas XuMHUS;

. UmxenepHas u KoMnbploTepHas rpaduka;

. IIpuknanHas MexaHuKa;

. DNEKTPOTEXHUKA U IPOMBILIEHHAS] SJIEKTPOHUKA;

. be3omacHOCTE KU3HEAEITECIIFHOCTH,

. Undopmatuka;

. MarepuanoBezieHue U 3al1uTa OT KOPPO3HH;

. Komno3unrionusie MaTepuaisl;

. OCHOBBI TEXHUYECKOTO PETYJIUPOBAHUS U METPOJIOTHH;

. IIpaBoBeneHue;

. HaueprarenpHas reomeTpus;

. BBenieHue B crieiManbHOCTh: HAHOMATEPHUAIbI;

. CollasibHO-TICUXOJIOTUYECKHE OCHOBBI Pa3BUTHUS JINYHOCTH;

. Konmongnas xumus;

. DJIEKTUBHBIC TUCIUIUTAHBI TI0 (PU3UYECKON KYIBTYpE U CIOPTY;
. JJabopaTopHBIi MPAKTUKYM 1O OPraHUYECKOW XUMUU;

. JlononHuTeNnbHbIE I1aBbl (PUBHUKY;

. AHaIUTHYECKas XUMHUA W (PU3UKO-XMMHUYECKHE METOJbl aHalin3a B XUMHUUYECKOU

TEXHOJIOTUY HAHOMAaTEPHAJIOB;
®dusnKa KOHJIEHCUPOBAHHOTO COCTOSIHHS;

JlaGoparopHbie pabOTHI IO PU3UUECKON XUMUU;

[Ipoueccel u anmapaThl XUMUYECKOW TEXHOJIOTHUY;

DU3NKO-XUMHSI HAHOCTPYKTYPHUPOBAHHBIX MAaTEPUATIOB;

["a3zodaszubie mporecch MoTyYeHUsI HAHOMATEPHATIOB;

CuHTE3 HAaHOYACTHI] 1 HAHOMATEPUAJIOB B XKHUJIKUX CPeax;

MeTtomap! 1 IPUOOPHI 711 U3YUICHHS] HAHOYACTHI] U HAHOMATEPHAJIOB;

buonornueckne HaHOCTPYKTYpBHI;

BrruncnurenpHas MaTeMaTuka;

JluckpeTHas MaTeMaTHKa;

dusndeckass XUMHUsI OCHOBHBIX ITPOILIECCOB B TEXHOJIOTHH HAHOMATEPUAJIOB;
DUBNKO-XUMHYECKHE METO/IbI aHAIM3a B XUMUYECKON TEXHOJIOTUM HAHOMATEPHAJIOB;
OOmas XuMu4YecKass TSXHOJIOT S,

Cucrembl ynpaBJICHUS] XUMUKO-TEXHOJIOTUYECKUMH TPOIECCAMU;

30H10Basi MUKPOCKOIIUS;

MeToapl TEPMUYECKOTO aHAIN3a B TEXHOJIOTUH HAHOMATEPHUAJIOB;

JudpakunoHHbIE METOABI UCCIICI0BAHMS HAHOMATEPHAJIOB;

OCHOBBI TEXHOJIOTUH YTIIEPOTHBIX HAHOMATEPHUAJIOB;

Hanomarepuansl /151 HanpaBJI€HHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB;
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48. TOKCHUKOJIOTUSI U HAHOTOKCUKOJIOTUSI;

49. MaruuTHbIE HAHOMAaTEPUAJIBL;

50. OcHOBBI KpucTaiorpaguu B TEXHOJOTUN HAHOMAaTEPUAJIOB;

51. TexHuka HAy4HOTO IIEPEBOAA;

52. I'pammaTrKa MTHOCTPAHHOTO SI3bIKa;

53. Yuebnas npaktuka: Haydno-uccienoBarenbckas pabora;

54. IIpousBocTBeHHas npaktuka: [IpakTuka no nonydeHuro npodeccuoHalbHbIX YMEHUH U
ombITa NPOpECCUOHATBHON AESITEIbHOCTH;

55. TIlpousBoacTBeHHas mpakTuka: HayuHno-uccienoBarensckas paboTa;

56. [IpousBoacTBeHHas npakTuka: [lpeqaunnomnas npakTuka;

57.TocynapcTBeHHass HWTOroBas aTrTecTalus: BbIMOJHEHME ©  3allUTa BBIMTYCKHOU
KBaJIN(PUKALIMOHHOM paboThI;

58. I'paxx1aHCKas 3alIUTa B UPE3BBIYAHHBIX CUTYALUAX;

59. IlepeBo1 Hay4HO-TEXHUYECKOU JINTEPATYPHI.

Bxomsamux B OOIl mo wampaBieHuto moAroToBku «28.03.03 Hanomarepumauabl», mpoduiib
«XMMHUYECKAs TEXHOJOIrMsl HAHOMATEPHUAJIOBY, BBIIIOJIHEHBI B BUJIE OTACIBHBIX TOKYMEHTOB,
SIBJISTIOIIIAXCST HEOTheMieMoi JacThio qanHoit OOIN.

9 ®OHAbI OHEHOYHBIX CPEACTB JJIs1 HPOBEJAEHUSA TEKYLIEI'O
KOHTPO.I1 YCIIEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTAILIMA U THA
OBYYAIOHIUXCH OOIl BAKAJTIABPUATA

B coorBerctBum ¢ ®I'OC BO 3++ mno wHampaBinenutro mnoarotoBku 28.03.03
Hanomartepuannl [uisi arrecTauud oOOydyaroUIMXCs Ha COOTBETCTBHE UX IMEPCOHAIBHBIX
noctxkeHuil nmostanubiM TpeboBanusiM OOIl GakanaBpuarta paszpaboransl @OC mo kaxaon
OUCUMIUIMHE, npakTuke, [ A, BKIOYaromye TUIIOBbIE 3a/1aHusl, KOHTPOJIbHbIE paOOThI, TECTHI,
CUTYallMOHHbBIE 3a/laHus, Keic-3a/1auM, BOMPOCH K 3a4eTaM U dK3aMeHaM, CPEJCTBa U METObI
OLICHKH, MO3BOJISIIOIIME OLEHUTh 3HAHMS, YMEHHMs, HaBBIKM U YPOBEHb IPHOOPETEHHBIX
KOMIIETEHIUH.

®OC mno pucuuniauHaMm, npaktukam, ['MA pa3pabarbiBaioTCs B COOTBETCTBUM C
[TopsinkoM pa3paOOTKM W YTBEp)KJIEHUS O0Opa3oBaTENIbHBIX MPOTrpaMM, YTBEPKICHHBIM
pemenueM YueHoro coBeta PXTY um. JI.M. MenneneeBa ot 25.06.2020, mpotokon Ne 12,
BBEJICHHBIM B JeiicTBue npukazom pekropa PXTY um. JI.M. Menaeneena ot 29.06.2020 Ne 48-

O/.

®OC no nucuuruinHaM, npaktukam u ['MA:
WNHOCTpaHHBIN S3BIK;

duocodus;

Ucropus (uctopus Poccun, BceoOmias uctopus);
®duznyeckas KyJbTypa U CIOpT;

OCHOBBI SKOHOMUKH U YIIPaBJICHUS IPOU3BOICTBOM;
MaremaTuka;

OO011ast 1 HEOpraHUYecKask XUMUSI;

Opraandeckasi XUMUS;

9. dwusmka,

10. Dkonorus;

11. ®du3myeckass XUMUS;

12. mxeHepHast 1 KOMIbIOTepHAs rpaduka;

13. IlpuknanHas MEXaHHKA;

14. DnekTpoTeXHUKA U MPOMBIIUIEHHAS AIEKTPOHUKA;
15. be3onacHOCTD KU3HEACATCILHOCTH;

NN RO =
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16. Undopmaruxka;
17. MarepunanoBeeHUE U 3aI1UTa OT KOPPO3UH;
18. KoMITO3UIIMOHHBIE MaTEPHUAJIBL;
19. OcHOBBI TEXHHUECKOTO PETYIUPOBAHUS U METPOJIOTUH;
20. [IpaBoBeneHue;
21. HaueprarenbHas F€OMETPHS;
22. BBeneHue B CIENUAIbHOCTh: HAHOMATEPHUAIIBI;
23. CounanbHO-IICUX0JI0IMUE€CKUE OCHOBBI Pa3BUTHS IMYHOCTH;
24. KonnougHas XUMU,
25. DneKTUBHbBIE JUCUMILIMHBI IO (PU3NYECKON KYJIbTYpE U CHOPTY;
26. JlJabopaTopHbIil IPAKTUKYM IO OPraHUYECKOW XUMHH;
27. lonoaHUTENbHBIE IT1aBbl (PU3UKH;
28. AHanuThyecKass XUMHUS U (PU3UKO-XMMHUYECKHME METOJbl aHalu3a B XUMHUYECKOU
TEXHOJIOTUU HAHOMAaTEPUaJIOB;
29. ®u3nka KOHAECHCUPOBAHHOTO COCTOSHUS;
30. JIaGopaTopHble paboThl 10 GUINYECKON XUMUY;
31. IIpouecchl u anmapaTbl XUMUYECKON TEXHOJIOTUU;
32. ®U3UKO-XUMUS HAHOCTPYKTYPHUPOBAHHBIX MAaTEPUAIIOB;
33. T'azoda3zHbie mpo1iecchl MOMy4YeHNs HAHOMATEPUAJIOB;
34. CuHTe3 HAaHOYACTHULl U HAHOMATEPUAJIOB B KUAKUX Cpenax;
35. MeToibl ¥ TpHOOPHI 17151 U3yYEHHS] HAHOYACTHI] U HAHOMAaTEpHaJIOB;
36. buonoruueckre HAHOCTPYKTYPBI;
37. BerauciauTenbHas MaTeMaTHKa,
38. JInckpeTHass MaTeMaTUKa;
39. ®usnyeckass XMMHsI OCHOBHBIX IPOLIECCOB B TEXHOJIOTUHA HAHOMAaTEPHUAJIOB;
40. ®U3HKO-XMMUYECKHE METO/Ibl aHAJIN3a B XUMHUYECKOI TEXHOJOTUH HAaHOMAaTEpUaJoB;
41. O0mas XuMHAYECKas TEXHOJIOTHS;
42. CucteMbl yIpaBJIeHUS XMMHKO-TEXHOJOTHYECKHUMHU MPOLIECCAMU;
43. 3oH/10Basi MUKPOCKOIIUS;
44. MeTo1bl TEpPMUYECKOTO aHaIM3a B TEXHOJOTUH HAHOMAaTEPHUAJIOB;
45. JIndgpakmoHHbIE METOIBI HCCIICIOBAHNS HAHOMATEPHAJIOB,
46. OCHOBBI TEXHOJIOTUH YIJIEPOIHBIX HAHOMATEPHUAJIOB;
47. HanomaTepuarbl JJi HalpaBJI€HHOTO TPAHCIOPTA JIEKapCTBEHHBIX BEIECTB;
48. TOKCHUKOJIOTUSI U HAHOTOKCHKOJIOTUS;
49. MaruuTHblE HAHOMAaTEPHUAJIBL;
50. OcHOBBI KpucTAIIOTpaduu B TEXHOJIOTHH HAHOMATEPUAJIOB;
51. TexHuka HAy4HOTO NIEPEBOAA;
52. I'pammaTrKa MTHOCTPAHHOTO SI3bIKa;
53. Yuebnas npaktuka: HayuHo-uccienoBarenbckas pabora;
54. IIpousBoacTBeHHas npaktuka: [IpakTuka no noiaydeHuo npodeccuoHanbHbIX YMEHUHN U
omnbITa NPOopEeCCUOHATBHON AESITEIbHOCTH;
55. IIpousBoacTBeHHas npakTtuka: HaydHo-uccnenoBarensckas padboTa;
56. [IpousBoacTBeHHas npakTuka: [lpeqaunnomnas npakTuka;
57.TocynapcTBeHHass WTOroBas aTrTecTalusA: DBbIMOJHEHME ©  3alluTa BBITYCKHOU
KBaJIN(DUKALIMOHHOM paboTHI;
58. I'paxxnaHCKas 3aIUTa B YPE3BBIYAHHBIX CUTYALUAX;
59. IlepeBo1 Hay4HO-TEXHUYECKOU JINTEPATYPHI.
Bxomsamux B OOII mo wampaBieHuto moaArotoBku «28.03.03 Hanomarepmauabl», mpoduiib
«XHMHYecKasi TeXHOJOIHsI HAHOMATePUAJIOBY, BBIIIOIHECHBI B BUAE OTIEIBbHBIX JOKYMEHTOB,
SIBJIIOIIUXCS] HEOThemiIeMO# yacThio qanHoi OOIL.
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10 METOAUYECKUE MATEPHUAJIBI 1O JMCIUIIVIMHAM, IPAKTUKAM U TTUA
Meroanueckue MaTepuansl 110 JUCHMIUIMHAM, ITpakTukam u ['MA:

WNHOCTpaHHBIN S3BIK;
duocodus;
Ucropus (uctopus Poccun, BceoOmias uctopus);
®duznyeckas KyJbTypa U CIOpT;
OCHOBBI SKOHOMUKH U YIIPaBJICHUS IPOU3BOICTBOM;
MaremaTnka;
OO011ast 1 HEOpraHUYecKasi XUMUS;
Opraandeckasi XUMUs;
dusnka;
. DKOJIOrus;
. usznueckas XuMHUS;
. ImxeHepHasi 1 KOMIIbIOTepHas Tpaduka;
. IIpuknanHas MexaHuKa;
. DNEKTPOTEXHUKA U MIPOMBILLITIEHHAS! 3JIEKTPOHUKA;
. be3omacHOCTE KU3HEAEITECIIFHOCTH,
. Undopmatuka;
. MarepuanoBezieHue 1 3aluTa OT KOPPO3UH;
. Komno3unrionusie MaTepuaisl;
. OCHOBBI TEXHUYECKOTO PETYJUPOBAHUS U METPOJIOTHH;
. IIpaBoBeneHue;
. HaueprarenpHas reomeTpus;
. BBenienue B crieiManbHOCTh: HAHOMATEPUAIIbI;
. CollasibHO-TICUXOJIOTUYECKHE OCHOBBI Pa3BUTHUS JINYHOCTH;
. Konmongnas xumus;
. DNEeKTUBHBIE JUCIUIUIMHBI 110 PU3NYECKON KYJIbTYPE U CIOPTY;
. JJabopaTopHBIi MPAKTUKYM 1O OPraHUYECKOW XUMUU;
. JlononHuTeNnbHbIE I1aBbl (PUBHUKY;
. AHamuTHuYecKasgs XuMUS M (U3MKO-XMMHUYECKHE METOJbl aHalIh3a B XUMHYECKOH
TEXHOJIOTUU HAHOMAaTEPUaJIOB;
29. ®u3nka KOHAECHCUPOBAHHOTO COCTOSHUS;
30. JJabopatopHbie pabOTHI IO (PU3NUECKON XUMUH;
31. IIponecchl u anmapaTbl XUMUYECKON TEXHOJIOTUU;
32. ®U3NKO-XUMUS HAHOCTPYKTYPHUPOBAHHBIX MAaTEPUAIIOB;
33. I'a3oga3zHble MpoLecchl MOJIy4eHUsI HAHOMATEPUAIOB;
34. CuHTe3 HAaHOYACTHULl U HAHOMATEPUAJIOB B KUAKUX Cpenax;
35. MeToibl ¥ TpUOOPHI 17151 U3yYEHHUS] HAHOYACTHI] U HAHOMAaTEPUAJIOB;
36. buonoruueckre HAHOCTPYKTYPBI;
37. BeraucianTenbHas MaTeMaTHKa,
38. JlnckpeTHass MaTeMaTUKA;
39. dusnyeckass XMMHsI OCHOBHBIX IPOLIECCOB B TEXHOJIOTUHA HAHOMATEPHUAJIOB;
40. ®U3HKO-XMMUYECKHE METO/Ibl aHAJIN3a B XUMHUYECKOI TEXHOJOTUH HAHOMAaTEpUaJoB;
41. O0mas XuMHAYECKasl TEXHOJIOTHS;
42. CucreMbl yIpaBJIeHUS XMMHKO-TEXHOJOTHYECKHUMHU MPOLIECCAMU;
43. 3oH/10Basi MUKPOCKOIIUS;
44. MeTo1bl TEpPMUYECKOTO aHaIM3a B TEXHOJOTUH HAHOMAaTEPHUAJIOB;
45. JIndpakimoHHbIE METO Bl HCCIICIOBAHNS HAHOMATEPHAIOB,
46. OCHOBBI TEXHOJIOTUH YIJIEPOIHBIX HAHOMATEPHUAJIOB;
47. HanomaTepuarbl JJis HalpaBJIEHHOTO TPAHCIOPTA JIEKapCTBEHHBIX BELIECTB;
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48. TOKCHUKOJIOTUSI U HAHOTOKCUKOJIOTUSI;

49. MaruuTHbIE HAHOMAaTEPUAJIBL;

50. OcHOBBI KpucTaiorpaguu B TEXHOJOTUU HAHOMAaTEpUaJOB;

51. TexHuka Hay4HOTO MIEPEBOJIA;

52. I'pammaTrKa MTHOCTPAHHOTO SI3bIKa;

53. Yuebnas npaktuka: Haydno-uccienoBarenbckas pabora;

54. IIpousBoacTBeHHas npaktuka: [IpakTuka no noiaydeHuro npodeccuoHanbHbIX YMEHUHN U
ombITa NPOpECCUOHATBHON AESITEIbHOCTH;

55. TIlpousBoacTBeHHas mpakTuka: HayaHno-uccienoBarensckas padoTa;

56. [IpousBoacTBeHHas npakTuka: [lpeqaunnomnas npakTuka;

57.TocynapcTBeHHass HWTOroBas aTrTecTalus: BpIMOJHEHME W 3allUTa BBIMTYCKHOU
KBaJIN(PUKALIMOHHOM paboThI;

58. I'paxx1aHCKas 3alIUTa B UPE3BBIYAHHBIX CUTYALUAX;

59. [lepeBo1 HAYYHO-TEXHUYECKOH JINTEPATYPHI.

Bxomsamux B OOIl mo wampaBieHuto moaAroToBku «28.03.03 Hanomarepmauabl», mpoduiib
«XHMMHUYECKAs TEXHOJOIHsl HAHOMATEPHUAJIOBY, BHIIIOJIHEHBI B BUJIE OTACIBHBIX JTOKYMEHTOB,
SIBJISTIOIIIAXCST HEOTheMieMoi JacThio qanHoit OOIN.

11 PABOYAS ITPOTPAMMA BOCIIMTAHUA

Pabouas mporpamma Bocmutanusi, Bxozsmas B OOIl mo HampaBieHHIO MOATOTOBKH
«28.03.03 Hanomartepuajabl», Npohuib «XHMHYECKAS TEXHOJOIHsi HAHOMATEPHAJIOB,

BBIIIOJIHEHA B BHJIE OTACIBHOIO JOKYMEHTA, SIBISIOLIEIOCS HEOTHEMIIEMOM YacThlO JIaHHOU
OOIl.

12 KAJIEHJIAPHBIH IIJTAH BOCIIUTATEJIbHOM PABOTHI

Kanennmapusiii mman BocnurtarenbHOM pabothl, Bxoasmuii B OOIl mo nHampaBiieHHIO
noarotoBku  «28.03.03  Hauomatepuaabpy, npodpunb «XuMHUYECKAS  TEXHOJOTHS
HAHOMATEPHUAJIOBY», BHITIOJIHEH B BUJEC OTICIBHOIO JOKYMEHTA, SIBJISIOIIETOCS HEOThEMJIEMOM
yacthio ganHoi OOII.

s JIOKYMEHT ITOATIMCAH _
HEKBAJIMOULIUPOBAHHON
SJEKTPOHHOU MO AITMCHIO

@ Bnanenen: ®umaros C]e%Zeﬁ Hukonaesuu

H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM
pabote
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